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KAK ITIOJB30BATHCA YYEBHHUKOM

OzHakoMBTECH € OIVIaBieHHeM ydeOHMKAa — BaM OyJaerT MOHATHO ero
NMOCTPOECHUE, PACIOJOKeHHe naparpadoB mo riaasam.

Wayuast yuebHuk, paccmarpuBaiiTe B HeM PHCYHKH, (ororpadhum
cxembl. OOpamjaiite BHUMaHUe HAa BbIAeJeHHE TEPMHHOB KYPCUBOM — 3TO
NMOMOJKET JIYYIle 3aHOMHUThH M3yYaeMbIil MaTepHal.

Ha nonsix yuebuumka B KOHUe mnaparpadoB Bbl YBHIHTE CHMBOJUYE-
CKMe 3HaKu. 3HaK @ IIOMELeH PAJOM C BOMPOCAMH, NpeAHA3HAUYEHHBIMH
JUIA TIDOBEPKH YCBOBHHBIX 3HAHMI; 3HAK P yKasblBAET HA 3aJaHUA TBOP-
YeCcKOro XapakTepa, KOTOphle MNPeAJAralT BAM OCMBICAUTh H3YYEHHOE;
s3Hak p obo3Hauaer 3aadm; 3HAK O — 3TO 3a/laHMA HA IOBTOpPEHHE U3
KypcoB O0TaHMKH, 300JJOTHH, AHATOMHHY, (PHIHOJOTHM M TI'MTCHEHEl YeJo-
BeKa, a TaKe M3 y4eOHLIX NocoOMil M CHPABOYHBIX KHHUI. OTO IIOMOMKET
JNY4YIIeMy YCBOBHHI) M B38KPEIUIEHHWK I[PONUAEHHOI0 Ha ypoKax.

Marepuan, noMeILIeHHBLIH Ha OBeTHOM (oHe, NpeAHA3HAYEH AJA TeX,
KTO H3y4daeT mnpeaMer 2 4 B HEeIEJII0.

BuumarensHo pacemorpure dopsans yuedbumka. Ha mux 6yayr cewur-
KH B TeKCTe.

TTonsayack yuebHMKOM, OyAbTe akkyparHbel. He mneperubaiiTe KHHIY,
OepeHO IIepeJIMCTHIBANTE CTPAHMIIBI., JTOT YyU4eDHHK ele DYAET CHYIKHTh
BAIlUM MJAJIIUM TOBApHIIAM.
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BBEJIEHHE

Buonozus — HAyKa O 3HMBOM IpUpoJe M 3aKOHOMEPHOCTAX, €I
yrpasiaspoiux., Buosorua m3yuaerT Bce NPOABIEHUA JKUGHH, CTPOEHHE U
(GYHKIAN KUBBIX CYIIECTB, a Takme ux coobmiectB. OHA BBIACHAET MPO-
HCXO0JKIeHNe, PACTIIPOCTPAHEHWEe M DPAa3BUTHE JKUBBIX OPraHW3MOB, CBH3H
MX JAPYr ¢ APYIOM M C HEMXHWBOH NPUPOAOIH.

#Kusoit mup HeoOwualiHo pasHoobOpaszen. B Hacrosmee Bpems o0Ha-
pykeHo u onucano npumepno 500 Teic. BHAOB pacTeHMit u Ooiee
1,5 MJH BHAOB JKWBOTHBIX, OoJiee 3 Thic. BHAOB DaKTepHii M COTHH Thi-
cA4Y rpuGoB. YMcio ellle He ONUCAHHBIX BHIOB OLEHWBAETCHA 10 MeHbIIei
mepe B 1—2 wmuuH. BrigrieHue u obbficHeHHe OOMIUX ABICHWH H I1IpoO-
1leccoB AJIA BCEro MHOroofBpasus OpraHmaMoB — 3zagaua obmeit Guonorum.

OcHOBHBIE TpPH3HAKM KUBOro. Kasiblii opranmaM IOpeacraBiaser co-
6o¥ COBOKYIHOCTH YHOPAAOYEHHO B3aHMMOJEHCTBYIOIUX CTPYKTYpP, obpa-
3yIOIUX eAMHoe Iliejoe, T. €. ABIAeTCA cucmemol. JluBBRIe OpPraHm3Mbl
06Ja1a10T TPU3HAKAMH, KOTODBIE OTCYTCTBYIOT Yy OOJBUIMHCTBA HEMMBBIX
cucteM. OgHAKO cpegH 3THMX NPH3HAKOB HET HU OJJHOTO TAKOro, KOTO-
peiii OBl OBl HOPUCYIL TOALKO UBOMY. BoaMokHEIL crmocof omucarTh

JKHM3HL — 9TO IEePEeunCcIUTb OCHOBHBIE CBOHMCTBA MKMBEIX OPraHHM3MOB.
1. Ogra w3 HauboJee TMPUMEUYATEJNBLHLIX OCOOeHHOCTEH JKMBBIX opra-
HH3MOB — 3TO HX CJAONCHOCMB W BblCOKAA cmeneHs opzanuizayuu. OHu

XApaKTepHU3VIOTCA VIIOPAJOYEHHBLIM BHYTPEHHHM CTPOEHHMEM M Ccoep:Kar
MHOKECTBO PAa3JIMYHBIX CJIOKHBIX MOJEKYJI.

2. JIwbasa cocTaBHAA YACTH OPraHH3Ma HMeeT CclHelMaJibHOe HazHaue-
HUE U 8bLnoaHfAem onpedeieribie YYHKYUL. ITO OTHOCHTCA He TOJBKO K
opranaMm (IIOYKH, JIETKWe, CepAlle W T. J.) M KJIeTKaMmM, HO M K BHYTPH-
KJETOYHBIM CTPYKTYPAM H MOJIEKYJIAM.

3. Wursle oprasmamel o0JMA/AKT CIIOCODHOCTBIO HM3BJIEKATH, peodpa-
30BBIBATH M HCIIOJL30BATL SHEPIHIO OKpYyikaouled cpeiabl — Judo B (op-
Me OpPraHWYeCKHX MHTATEJbHBIX BellecTs, JUdo B BUIe 9HEPrUH COJHEU-
HOro manydeHus. Biarojgaps aToil SHepruy W BellecTBAM, MOCTYHAIMIUM
U3 OKpyVIRaIeill cpeabl, OPraHUSMEL IOLIEPIKHBAIOT CBOIO IEJOCTHOCTH
(VIIOPALOYEHHOCTE) M OCYIIECTBJIAIOT DPasJWuHbIe (DYHKIWM, BO3BPAIIAIOT
e B NPHPOAY MNPOAVKTEI pacnaga M IpeodpasoBaHHVIO JHEPTHI0 B BHUJE
TEILIA, T. €. 0P2aHU3IMbL CNOCOOHbL K 00MEHY 6ewecmsom U IHepzuell.

4. Opranmamel cnocodHBl cnenuduuecku peazuposamb HA W3MeHEHWUHA
okpyskaioiieit cpeabl. CrocofHOCTs pPeArHPOBATE HA BHeIIHee paajpase-
HUE — VHHMBEPCAJILHOE CBOICTBO KWUBOTO.

5. MKuBbple OpraHMaMBl XOPOLIO IMPHCIOCOOJEHBI K cpene oburaHusd.
OHH TIpPeKpacHO COOTBETCTBYIOT cBoemy o00Opasy musuud. J[locrarouno
O3HAKOMHTLCH CO CTPOEHHeM Kpora, pbiOBl, NapasUTHYECKOTO 4YepBd,
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uyToOBI MPEACTABUTE B OOIMX uyeprax, Kak oHM xHUBYT. OcobeHHOCTH CTPO-
eHMA, (DYHKIMHE ¥ NOBeACHHMA NAHHOTO OPraHaMa, OTBevalouue ero ob-
pasy KU3HH, HA3LIBAKT adanmayuamu (MpucnocobiIeHHIMHU).

6. Camas nopasuTesbHAas OCOOEHHOCTH JKHBBIX OPraHU3MOB — CIIO-
cobHOCTE K CAMOBOCIIDOM3BEAEHHMIO, T. €. padmnoxucexuro. IloromcrBo Bee-
raa cxofHo ¢ poaurensMmu. CylIecTBYIOT MeXAHU3MBI Iepefavyud WHOOpP-
MAIMMA 0 NPHBHAKAX W (DYHKIUAX OPraHUGMOB M3 IOKOJEHHA B IIOKOJe-
Hue. B aroMm mposiBasieTcs Hacaedcmeennocms., MexaHU3Mbl XPaHEHHSA M
nepenayy HACTENCTBEHHBIX CBOMCTB OOMHAKOBE! A Becex Buuos. OxHa-
KO CXOJACTBO POJAHXTENE W IOTOMKOB HHKOrjga He ObIBaeT IIOJHBIM: I0-
TOMKH, OYAVUIM [DOXOXKH HA pOAUTEJeH, BCErga YeM-TO OTJIUYAIOTCH OT
HUX. B 3TOM COCTOMT SBJIEHWUE UIMEHHUBOCMU, OCHOBHEIE B3AKOHBI KOTO-
poit Tak:ke ofbuiue aiasi Bcex BupoB. Takum obpasom, MUBBIM OpPraHHM3-
MaM CBOMCTBEHHBI DPa3MHOM(EHHE, HACIEACTBEHHOCTH M M3MEHYMUBOCTD.

7. IIns XHEBOTO XapaKTepHa CIOCOOHOCTh K MCTOPUYECKOMY PA3BHTHIO
M M3MEHEHHI0 OT IIPOCTOT0 K CJIOKHOMY. ITOT IIPOLECC HA3BIBAIOT 360-
awyuell., B peaynbTaTe 3BOMIOINAM BO3HHKJIO Bce MHoroofpasme KMBBIX
OpraHM3MOB, IPHCIOCOOJIEHHEIX K OIPEAe/IeHHBIM VYCIOBHMAM CYIIeCTBOBA-
HuA (cMm. topsam II).

¥Yposun oprasusamuu kM3HH. 1A KUBOH TPHPOAERI XapaKTepHBI
pasHble VPOBHHM OPraHHUBAIlMHA €€ CTPYKTYDP, Me:KIy KOTODLIMH CVIIecT-
BYET CI0KHOe comnofunHeHwe. JHH3Hb HA KaMIOM YpPOBHE H3yYaloT CO-
OTBETCTBYIOIIUE pasfe]sl OHOJOrMH: MOJEKyJspHad Ouosjorud, IHTO-
JIOTAH, FeHEeTHKa, AHATOMH#A, (DU3HOJOrHSA, SBOJNIOINMOHHOE YYeHHEe, KO-
JIOTHA,

Camblii HMKHHK, HanboJee APEBHHMN YPOBEHbL JKHBHHM — ITO YPOBEHB
MONEKYNAPHBLX cmpyKmyp. 3hech TNPOXOAUT I'PAHMIA MEMKAY KUBBIM H
 HEXKUBBIM. BbIlle HaXOAUTCA KAEMOUHbLL YposeHb XU3HU. WU KieTka, H
3aKJIIOUEHHBIE B HEW MOJIEKYJISAPHBIE CTPYKTYPEI B I'JIABHEIX 4YepTax CTPO-
€HHUS V BCeX OPraHM3MOB CXOJHBL,

OpzaxnHo-mKkaHeeblll YPOBEHB XAPAKTEPEH TOJNBLKO JJI MHOTI'OKJEeTOY-
HBIX OPraHU3MOB, ¥ KOTODBIX KJIETKH W o0pasoBaHHbIE U3 HHUX YACTH Op-
raEMaMa JOCTHTJIM BBICOKON CTENeHH CTPYKTYPHOM M (YHKIHOHAJIBHON
CIelnMaaIn3auu,

Cneaymomuii ypoBeHL — 2TO YPOBEHL UeaocmHozo opzanusma. Kak
OBl HHM pA3JIMYAJNCH OpraHuaMel Memay coboit, ux obweiumHAET TO, UTO
OHH BCE COCTOAT H3 KJETOK.

Bud, o0beIMHAKIINK CXOAHLIE B OCHOBHBEIX YepTax OpPraHuUaMsl, CO-
craBiser Oosiee CIOKHBIN YPOBEHbL ODPraHUBAllMM KU3HHU. 31ech JeHcTBY-
0T CBOM BaKOHBI — 38KOHBI BHYTDUBHUJOBBIX OTHOIIEHUH OpPraHU3MOB.

Haxonen, eme Gonee BEICOKMM YpPOBHEM ABJIACTCH Ypo8eHb OUOUEHO-
308, T. e. coolllecTs BCeX BUJAOB, HACENSAIINUAX Ty HJIX HHYIO TePPUTO-
pHI0 uau akBaropuio, Ha aToM YpoBHe AeHCTBYIOT 3aKOHBI MEXBH/OBBIX
OTHOLIEHHH.

COBOKYITHOCTE BCETO KHBOr0, HACEJNAIONIET0 3eMJIO, COCTaBaseT Ouo-
chepy. D10 Bbicwull YpodeHb OPraHU3AIMN JKHU3HM.

3aKOHEI, XapaKTepHsIe AJs D0Jiee BBICOKMX YPOBHEH OPraHM3aluy JKH-
BOTO MHpA, He MCKJIOUAIOT JeHCTBUA 3AKOHOB, NPHUCYINHX 6Gojiee HUBKHUM
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ypoBHAM. O0was Ouonozus HM3y4aeT 34KOHbI, XapakKTepHble ANfA BCexX
ypOBHeil OpraHuMBanHy JKHU3IHH.

Meroasl uayuenus Owosoruu. [lns H3ydeHHMA KUBOH mpupoisl O6mo-
JIOTH TPUMEHSAIOT pasiuuHbie Meroasl. Habniwodenue TNO3BONAET BBIABATH
obbexThl u ABjdeHud. CpaéHeHue IaeT BO3MOMKHOCTH YCTAHOBUTH 3aKOHO-
MepHOCTH, O0lHe AJf PasHbIX ABIeHUH B KUBOM npupoxe. B arxcnepu-
MeHme, WIH Onblme, CO3NAeTCs CHTYaIHda, MOMOraminafd BbBIABUTH Te WJIH
WHBIE CBOHCTBA OMOJOrHYecKUX 00beKTOB. Mcmopudeckuil memod mos3Bo-
JIeT HAa OCHOBe JAHHBLIX O COBPEMEHHOM OpPraHMYecKOM MHpe M ero Ipo-
IIJIOM TO3HABATH MPOIECCHl PA3BUTHSA KUBOH npupoiasl. Kpome atux oc-
HOBHBIX METOJO0B, NPHMEHAETCA MHOIO [APYIUX.

IIpn wusydyeHum OMOJOTHUECKHX OOBLEKTOB MCIIOJB3YETCA caMmas pas-
JAYHASA TEeXHUKA: MHKDPOCKOIIBI, yJAbLTpaueHTpudyra, pasHoobpasHble Xu-
MHUYeCKHe AHAJMBATOPBLI, KOMIBIOTEDHI ¥ MHOKECTBO Apyrux npubopos,
MO3BOJIAIIINX PACKPBITE TAWHBI KUBOH Mmarepuu. CBoit BrJAJ B H3yde-
HHe OMOJOrMM BHOCHAT CIIEIMAJUCTHI, KasaJock Obl, Aanekue or GuoJo-
I'HM: XUMHKH, (U3AKH, MaTEeMATHKH, MHMKEHephl M MHOrHe ApyTrue,

3Hauenne OGuogoruu. Buosoruyeckue 3HAHUA JIEKAT B OCHOBE MeIu-
IMUHCKHX ¥ CeJhCKOXO3AHCTBEHHEIX HAYK. BHonorus pemaer BaiHellIne
npakTuyeckue zagaun. OmHA W3 HUX — IPOU3BOJICTBO IPOJOBOJLCTBHA.
IOnsa Toro uTobOnl ofecmeyMT:L MUTAHHEM BCE YBEJIWYMBAIOIIEECH Hacele-
HUEe Halmeid maaHeTsl, Heo0XO0JAMMO HMMeTh BBEICOKONPOAYKTHBHEIE CODPTAa
CEeNIbCKOX03AMCTBEHHBIX PACTEHMI W TOPOJBI *KHBOTHRIX, & TAKMKE COBep-
IMeHHBIe MEeTOAbI MX BEIPAUIMBAHUA. JTH OpobJIeMBI HEJbL3f DEellUTh, He
3HAA 3AKOHOB OMOJOrHMM, Hpe)KJe BCEro 3aKOHOB HACJEJCTBEHHOCTH, U He
onupasick Ha HUX B ArPOHOMHU M 300TEeXHHKE.

OueHn Ba)kHa 3aziaua paspaboTKHM MeTOJOB IIpeAyIpe:kJeHUusA H Jede-
Husa OosieaHell uesoBeKa, 0CODEHHO TAKHX THAMEIBIX, KAK CepJedHO-cocy-
auersle, pak, CITA]Il. Pemenuwe aroii sagauu Tpebyer raybokxoro uccie-
JMOBAHHUSA JXU3HEHHBIX IIPOIECCOB H MEXaHW3MOB, UMM YIpPaBIAKIINX, KaK
B OTAENBHBIX KJETKaX, TAK M B OpraHmsMax u coobmjecrsax.

BaxHeliniasg 3ajada HAIIero BPEMeHM, KOTOpas BCTajla Tepej 4eso-
BEYECTBOM, — OXpaHa MPHPOAEI W NPHYMHOKeHHe ee OorartcTs. Jra 3a-
Jlaua TPOJMKTOBAHA TEM, 4YTO TMOJ BJMSHHEM X03AHCTBEHHON NeATeNbLHO-
CTH YeJOBEKa HMIeT [pOIecc 3arpAsHeHds OKpysKamlleld cpeibl, BCJeACT-
BUE YEero IMPOMCXOAMT COKpalleHHe YHCIEeHHOCTH H Ja)ke rubesb BHIOB
JKUBOTHBIX W pacTeHHil. SarpssHeHHe OKPYHKAalol(ed cpelbl OTPUIATEelb-
HO BIHfAET HA 3J0POBLE UeJIOBEKAa.

OcTaHOBUTh pa3BUTHE MPOMBIIIIEHHOCTH W POCT T'OPOJOB HEBO3MOK-
#o. Ho coBepiieHHo HeoOXOAMMO NPEeAOTBPATHUTL YIPO3Y, KOTOPYK HECET
ATOT IMpOUece HPHPOAEe ¥ CAMOMY YeJ0BeKy, 4TO Tak:ke Tpebyer raybo-
KOro 3HAHUA 3AKOHOB 00Iell OHOoJIOruu.

IIporpece Gmosiornu B XX B., ee BO3pOCIIAS POJL ONPEAENAOT U ee
3HAUNTERHO 0O0Jiee BBICOKWHA YDOBEHBb CPABHHMTENbHO C TEM, Kakoi oHa
umena 40—50 ner masazn. Ilo ypoBHIO DHOJOIMHYECKHX HMCCIEJOBAHMN MOMK-
HO CyAHUTBL O MATEPHAJIBHO TEXHHYECKOM Pa3BUTHH OGH.IECTBE!, TaK Karx
OHMOJIOTHSA CTAHOBHUTCS PeabHOH NMPOM3BOAMTENBHOM CHMJIOH, A TAKKe Hayd-
HOH OCHOBOH PAIMOHAJBHBIX OTHOLICHHH MEMJY 4YeJO0BEKOM U IPUPOJOH.
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KNETKA — EAMHULUA XXWBOIO

I'raea I. XUMHAYECKHM COCTAB KJIETKH

B KHBBIX OpraHU3Max COAEPIKHTCA 00JBIIOe KOJHYECTBO XHMHYECKUX
anemenToB. OHHM 06pas3yloT ABa KJacca COeJHHEHHIHI — OpraHHYecKHe M
HEOPraHUYeCKHe.

XuMHUYecKne COeJUHEeHNs, OCHOBOM CTPOEHUS KOTOPHIX ABJIAIOTCA aTo-
MBI YIVIEDOJA, COCTABJSIOT OTJMYUTEbHBIN NPUIHAK UBOro. JTH coexu-
HEHUA HASBLIBAIOT opzanuyeckumu. OpraHuvyecKue coelMHEHHA Upe3BbIYam-
HO MHOroo0pasHbl, HO TOJBKO 4YeThIpe KJacca MX HMeIOT Bceobiee Owo-
JIOrMUecKoe 3HaueHue: 0eIKH, HYKIeMHOBbIE KUCI0THI, YIIeBOABI M JIHITHbI.

§ 1. Heopzanuveckue coedunenus

BHosorivyeckH BajKHBIE XHMHW4YECKHe 3aeMeHThl. M3 H3BeCTHBIX HaM
fogee 100 XxMMHYECKHMX 3/IEMEHTOB B COCTAB JKMBBIX OPraHU3MOB BXOIAT
oxkojo 80, mpuyeM TONBKO B OTHOIIeHHH 24 u3BeCTHO, KakHe (DYHKIIUHU
B KJETKe OHM BhImOJHAIOT. HaGop aTHx oieMeHTOB He cayudaeH. MHusHb
JAPOOHJIACE B BOJAX MHpOBOI‘O OKeaHa, W XHUBble OPraHM3Mbl COCTOAT
NIPeNMYILIECTBEHHO H3 TeX 9JIEMEHTOB, KOTOphle 00pasyioT J1erko pacTBO-
puMBle B BOJe coefimHeHns. BOJBIIMHCTBO TAKMX 2JIeMEHTOB NpHHAMLJE-
JKHUT K YHCIY JerKux, HX 0CODeHHOCTBH) ABIAETCH Cnoco0HOCTH BCTYNATh
B NpoYHBIe (KOBAJEHTHBLIE) CBA3H KM 00pasoBbIBATH MHOJMKECTBO pasjuy-
HBIX CJIOMKHBIX MOJIEKYJI.

B cocraBe KJETOK ueJOBEUECKOro Teja npeobsiagarT rkucaopoxa (6o-
nee 60%), yrmepon (oxono 20%) m Bomopox (oxomo 10%). Ha asor,
Kansnmii, gocdop, xnop, Kamui, cepy, HaTpHil, Maraui, BMecTe B3fThIE,
npuxogarca okoio 5% . OcranbHeie 13 2i1eMeHTOB cocTaBasalOT He Oojee
0,1% . Cxomuplii 3JeMEHTHBIA COCTAB MMEKT KIeTKH OONBINWHCTBA MH-
BOTHBLIX; OTAMYAIOTCA JHIIL KJIETKH PACTeHHNA H MUKpoopramuamos. Jla-
e Te 3JIeMeHTHI, KOTOpDhIe B KJEeTKAX CcOoJepxarTcd B HHAYTOAHO MAJBIX
KOJIMYEeCcTBaX, HMYeM He MOryT OLITH 3aMeHeHbl M COBEPIIEHHO Heo0Xo-
MAMEI JaA KH3HEH. Tak, cojep:aHHe HOJa B KJIETKAX He IpeBhIIIaeT
0,01%. Opuako npu HeZOCTATKe ero B mouBe (M3-3a 2TOr0 M B IHINe-
BBIX UPOAVKTAX) 3ajmep:uBaercd poct u passurue gereit. Cozep:xanue
MeI¥ B KJETKax KnMBoTHEIX He npesbimaer 0,0002%. Ho npu vHezocrar-
Ke Meau B nouse (0TCI08 M B PACTEHHAX) BO3HHMKAIOT MaccoBwle 3abo-
JIieBAHUA CeNBCKOX03AMCTBEHHEBIX MHUBOTHBRIX.,

3HayeHUe I KJIeTKH OCHOBHBIX 3JIeMEHTOB IIDHUBEJIEHO B KOHIE 3TO-
ro naparpada.

Heopraauueckue (MuHepajibHbIE) coeHHeHHA. B cocTaB #HBBIX KJe-
TOK BXO/MT PAj OTHOCHTEJIBHO IIPOCTBIX COEAHMHEHHMH, KOTOpBIE BCTpeYa-
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T 0 i I0TCA ¥ B HEKHBOH IIpupose — B MHHe-

@- pasiax, NPUPOAHBIX BOAAX. OTO HEOpPraHu-
YeCcKHe COefMHEHHWH.

Boda — opHO M3 caMBIX pacmpocTpa-

HeHHBIX BemecTs Ha 3emye. OHA IOKpPHI-

BaerT GOJBIIVIO YACTh 3€MHON TIOBEPXHOCTH.
Ilouru Bce XHMBBIE CYILECTBA COCTOAT B OC-
HOBHOM M3 BOJBLI. Y UeJOBeKa ColepiaHue

BOJABI B OpraHax ¥ TKAHAX BapbUpyeT OT
20% (B wrocrHOM TKanu) ao 85% (B rojos-
HoM Mmoare). Okozno ®/4 Macchl yesoBeka co-
CcTaBJIfieT BOAA, B OpPraHuaMe Mejay3hbl 10
saooo 95% BoOakl, Ha)e B CYXUX CeMeHax pacre-
Hui Boja cocrasiaser 10—12%.
Bona obnazaer HEKOTODBIMH YHHKAH-
’ HbIMM cBoicTBaMu. CBoifcTBa 9TH HACTOJNBL-
KO BaKHBI AJHA KHUBBIX ODPraHM3MoOB, YTO
HeJb3d TPeJACTABUTE MKU3HB 0e3 aToro co-
Puc. 1. ObpasoBanue BOJOPOA- eIMHEeHMS BOAOPOJAa W KHCJIOpOZA.
HBIX CBfisell B BOZe VHHUKaIbHEIE CBOMCTBa BOJABLI OIIpe/ens-
I0TCH CTPYKTYpo# ee monekys. B Mosexry-
Je BOABl OJWH ATOM KHCIOPOAA KOBAJEHTHO CBA3AH € JBYMA aTOMaMu
Bogopoaa (puc. 1). Moxerymra Boast nosspHa (aunons). Ilonomxurenbnse
3apAnbl COCPENOTOMEeHBI yV ATOMOB BOJOPOJA, TaK Kak KHCI0POJ JJIeKT-
pOOTpHIATEIbHEE BOJOPOJIA.

OTpHIATENLHO 3aPAKEHHBI ATOM KHCJI0pOJa OJHOW MOJIeKYJbI BOJBI
NPUTArUBAETCH K IMOJOMKHTENbHO 3apsyeHHOMY aToMy BOIOpOLa Apyroii
MOJeKyJIBl ¢ ofpasoBaHmeM 8000podnoil céazu (pue. 1).

ITo mpouHOCTHM BOAOPOAHAS CBA3h NMpuMepHO B 15—20 pas cuabee ko-
pasieHTHOH cBasu. [lTosroMy BomopoAHAs CBA3bL JETKO paspblBAeTCHA, UTO
HabyiofaeTcss, HANpUMep, NPM HCIAPDEHMHM BOABL. BeieacTBue TernioBoro
JBHKEHUA MOJIEKYJ B BOJE OJHYM BOJOPOAHbIe CBASH PA3PBIBAIOTCH, IPY-
rue obpaaymoTed.

Takum ofpaszoM, B UAKON BOJe MOMEKYJLl HOABHMIKHBI, YTO HeMa-
JOBAXKHO [JfA TponeccoB obmeHa BemiectB. Mosekyasl BOABI JETKO IIPO-
HUKAIOT Yepes KJETOUHBIe MeMOpaHBI.

W3-3a BRICOKOH NOJAPHOCTH MOJEKYJ BOJa ABJIAETCA PACTBOPHUTEIEM
OPYTHX TONAPHBIX coenguHenuii. B Bojme pactBopaerca Gojbilie BeLIECT,
yem B g000i# Apyroil »xuakocTH. UMEHHO TIO3TOMY B BOJAHOW cpeae KJer-
KM OCYIIECTBISAETCS MHOMKECTBO XWMMYECKMX peakiuii. Boga pacrsops-
eT TMpOAYKThl OOMEHA BelIeCTE M BHEIBOAHT HMX M3 KJIETKH M OPraHusmMa
B II€JIOM.

Boaa obnazaer GOJBLIIOH TEIJIOEMKOCTBIO, T. €. CHOCOGHOCTBIO MOTIO-
IIaTh TEIJIOTY TPM MUHNMAJIBHOM H3MEHeHUWM coOCTBEHHOW TeMIepary-
pel. Brarogaps aToMy OHA NpeJOoXPaHSAeT KJIETKY OT Pe3KUX HM3MeHeHM
Temneparypsl. IlockosbKY Ha HcOapeHWe BOJBI PACXOAYeTCs MHOIO Ter-
JIOTBI, TO, MCHAPAA BOAY, OPraHU3MBI MOTYT 3amuinartk cebs OT mepe-
rpepa (HanpuMep, NIPH ITIOTOOTAENEHUH).

8




Boza obnazaeT BBICOKOM TeILIONPOBOAHOCTBIO. Takoe CBOMCTBO cosja-
eT BO3MOKHOCTH PABHOMEPHOTO DAaCIIpejie/IeHHA TeIJIOThI MeMAY THKaHf-
MH TeJa.

Boga CAVIKMT PAaCTBODHTENEM /s «CMAa30YHBIX» MaTepHajoB, HeoD-
XOAUMBIX Beaje, T/Ie eCTh TpYyIIHecsi MOBePXHOCTH (Hanpumep, B cycTa-
Bax).

Bosa umeer MakcuManbHyio muorHoets npu 4 °C. IToaromy aex, 06-
JIAJAIOIIUIT MeHbIIeH I[JI0THOCTLIO, Jierde BOAbI M IJlaBaeT Ha ee NoBepx-
HOCTH, YTO JAILIUINAeT BOIOEM OT IIpoMep3aHHd.

Ilo oTHOWIEHUI0O K BOJE BCE BeINecTBa KJIETKH pasfendsircds Ha [IBe

IPYNIBL PHAPODHIbHBIE — «I0GAIIHE BOAY» W THApPO(pOOHBIE — «DosA-
muecsa BoIbI» (OT rped. «PHAPO» — Boja, «puineor — mw0OHTE U «(o-
Goc» — 0O0OABHDB).

K rugpoduIbHBIM OTHOCATCA BeIecTBa, XOPOIIO PACTBOPHMBIE B BO-
ne. 9To coam, caxapa, aMUHOKHCIOTHL. I'mapodoOHBIe BellecTBa, HAMPO-
THB, B BOJe NpaKTHUECKH HepacTBopuMbl. K HHM oTHOCATCs, HAUpUMep,
MBI

KierouyHble IIOBEPXHOCTH, OTAENAIONINE KJIETKY OT BHEIIHeH Cpejbi,
M HEeKOTOphIE APYyrue CTPYKTYPHI COCTOAT M3 BOAOHEPACTBOPHMBIX (ruj-
podobHBIX) coejnHeHMI. Brarogapsa aToMy COXpaHSETCA CTPYKTYpPHaA Ie-
JocTHOCTE KJeTkr. OBpasHO KIETKY MOXHO NpeAcTaBMTh B BHIE cocyza
¢ BOJON, TJie TPOTEKAIT OWOXMMHYECKHe peakuuH, obecneuHnBalline
sku3Hb. CTEHKH BTOTO cocyja HepacTBopuMbl B Boge. Opmaxko oHM cno-
COOHBI M3OMpaTeNbHO IMPOMYCKATH BOJOPACTBOPUMBIE COEJUHEHUA.

IloMHUMO BOABI, B YHCJE HEOPraHMYECKHX BEIIeCTB KJEeTKM HYJKHO Ha-
3BaTh €OJU, TIPEJCTABIAIONINE CODON MOHHBIe coeauHeHus. OHu o6paso-
BaHBLI KATHOHAMM KAaJMs, HATPUA, MATHAA M MHBIX METAJlIOB M aHMOHA-
MU CONAHOM, VIOJbHOMN, cepHoi, (ochopuoit kucaor. [Ipm auccoumanuu
TaKHX cojeii B pacTBopax mosBasoorcs kartmomsr (K, Na', Ca®', Mg®'
n ap.) m ammonnl (Cl, HCO,, HSO; m ap.). KoHuenTpanua HOHOB Ha
BHeIIHel MOBePXHOCTH KJETKH OTJIMYAeTCHA OT MX KOHIEHTPAIIMH HA BHYT-
peHHell ToBepXHOCTH. PasHoe UHCI0 MOHOB Kalusdg M HATPHA HA BHYT-
peHHell M BHEIIHel MOBEePXHOCTH KJeTKH CO3JaeT pasHOCTh 3apAAOB Ha
MemGpane. Ha BHemHeld MOBEPXHOCTH KJIETOUYHOH MeMOpaHbl OY€Hb BbI-
coxaf KOHIEHTpAIIMA MOHOB HATPHUA, & HA BHYTPeHHeH IIOBEPXHOCTH OYeHb
BRICOKAS KOHIEHTpAallMsA MOHOB Kajms M HuU3Kad — Harpusa. Benejcrsue
9TOTO 00pa3yerTcs PAasHOCTh MOTEHIHANOB MEeXAY BHYTDeHHeH M BHELIHei
MOBEPXHOCTHIO KJIETOYHON MeMOpaHbl, 4TO 00yCJOBIAMBaEeT mepeiavy BO3-
OVIRAEHMA 110 HEepBY HJAH MBbIIIILE.

MoHBl KaabOHA ¥ MATHUA ABIAIOTCA AKTHBATOPDAMH MHOTHX (bepMeH-
TOB, W TIPHM HEJOCTATKE WX HAPYNIAKOTCA JXU3HEHHO BajKHbIe IPOIECCH B
KiIetkax. PAA BaKHBIX (YHKIMHA BEINOIHAIT B JKMBBIX OPraHHsMax He-
opraHUYeckne KHCJA0Thl M uX conad. ConasHas KHMCJIOTA CO3JaeT KUCIYIo
cpeny B JKeNylKe >KMBOTHBIX M YejOBeKa M B CHENWANLHBIX OpPraHax Ha-
CeKOMOSIAHBIX pacTeHuii, yckopss nepeBapupanme Oenxos numu. Ocrart-
kn (ochopuoit gucaorsr (HyPO,), npucoenmuasch K PAAY (PepMEHTHBIX
U UHBIX OEIKOB KJIeTKM, M3MEHAKT HX (M3UOJOTHIeCKYI0 AKTHBHOCTb.
OcCTATKH CEPHOH KHUCJIOThI, NPHUCOEAUHAACH K HEPACTBOPHMBIM B BOJEe Hy-

9



JKEePOJHBIM BEeIeCTBAM, [PHUAAIOT MM PACTBOPMMOCTE M CIOCOGCTBYIOT Ta-
kuM o0pasoM BEIBEJEHHK0 MX M3 KJeTOK u oprarusmos. Harpmuessie u
KaJlMeBBle coJiM a30THcToit ¥ docdoprOH KHCIOT, KAJLIHEBAH COJb Cep-
HO KHCJOTHI CAYKAT BAXKHBIMH COCTABHBIMM YACTAMH MHHEPAJLHOIO ITH-
TAHUA pACTEeHHI, MX BHOCAT B MOYBY KaK yAoOpeHHA [IJIf IOAKOPMKN
pactenuii. Bosee mogpofHO 3HAYeHWEe A KJIETKM XNMHMUYECKHX 3JIeMeH-
TOB NPHBEJEHO HHKeE.

Buonoruyeckn BajkHBIE XHMHYECKHe 3JIeMEHTHI KIAeTKH

DNeMeHT ¥ ero 3HaueHHWe A KJIETKHM M OpragmsMa
CHMBOJ

Bogopoa H BxoauT B cocTaB BOABI M OPTraHMYECKHX COETHHEHHH

Bop B Bxoaur B COCTAB KJETOYHBIX CTEHOK pACTeHWN

Yraepon C BxoauT B COCTAB BCeX OpPraHWYECKMX COeAMHEeHWIl

Aszor N CTpYKTYpPHBIH KOMIOHEHT OeJKOB M HYKJIEMHOBBIX
KHCIOT

Kucnopon 0 Bxoaur B8 cocrap BOALI B OHONOTMUECKH AKTUBHBIX
coeMHEeHHIT

drop F Bxoaur B cocTaB smasm 3yGoB

Harpumit Na I'1aBHBI BHEKJIETOYHBIA LOJOMUTENbHBEI HOH

Maruauit Mg AxTusupyer pabory MHOrux hepMeHTOB; CTPYKTYPHEIR
KOMIIOHEHT XJiopoduia

@Dochop i BXofuT B COCTAB KOCTHOM TKAHM, HYKJIEMHOBBIX KHCIOT

Cepa S Bxoagur B cocras Genkos

Xnop Cl IIpeobaanamomuii OTPMUATENILHEIH HMOH B OprasuamMe
FHBOTHBIX

Kanuit K ITpeobaanawomini 00K ATENHHELIN HOH BHYTPH KJETOK

Kanbimit Ca OcHOBHOIl KOMIOHEHT KocTed M 3y0oB; AKTHBHpPYeT
COKpAIlleHAE MBIIIEYHLIX BOJOKOH # pabory pajga
(hepMeHTOR

Maprasen Mn HeobxoauM OprasuaMaM B CHeIOBRIX KOJIUUYECTBaX

Heneao Fe BxoauT B COCTAB MHOTHX OPraHMYECKHX BeIIeCTB, B
TOM UHCJIE TeMoraobuna

KobanxsT Co BxoauT B cocraB OLHOrO U3 BUTAMHHOB

Meae Cu HeobxoauM opraEns3mMaM B CJAEJOBBIX KOJAHYECTBaX
(ob6mapy:xes B cocTaBe HEKOTOPHIX (DEPMEHTOER)

Iaak Zn Heobxoaum opraEuaMaM B CJeJ0BRIX KOJHYECTBaX
(obnapys;keH B HEKOTOPBHIX (hepMenTAaX M MHCYNMHE)

Hon I BxoauT B COCTAB IOPMOHA IIWTOBHUIHON ceje3nl

® 1. Kaxosa Gmosoruueckas poJib BOABI B KiIeTHe?

® 2. Kakue womml cozepykarcsi B wjerke? Kakosa ux Ouonormueckasn
posas?

® 3. Kakyio poas urpamor cojep:kaliHecs B KJIETKE KATHOHBI?
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§ 2. Buononumepwvi. Yzneeodv., nunudwi

B cocTaB KJIeTOK BXOIMT MHOJXECTBO OPraHWYECKHUX COeJMHEHMI: yr-
JIeBOALI, GeNKM, JAUMHABI, HYKJIEHHOBEIE KHCIOThHI M [ApYyrue COeIMHEHH,
KOTOPBIX HET B HeKuBoil mpupoge. OpraHMvyecKMMH BeIIeCTBAMM HABBI-
BAIOT XMMHMUYECKHME COeJHMHEHNs, B COCTAB KOTOPBIX BXOAAT ATOMBI Y2je-
poda.

AToMBl yriepoza crnocoOHBI BCTYHATE APYr ¢ JPYroM B NPOYHYIO KO-
BAJIEHTHYIO CBfA3b, 00pA3ysa MHOMKECTBO Pa3dHOOODA3HBIX LENOYeYHBIX HJIN
KOJBIEBBIX MOJIEKYJI.

CaMBIMHM TIPOCTHIMHM YIJIEPOACOAEPKAIUMMU COEJUHEHUAMH ABJIAOTCH
yeaesodopodb. — COEIMHEHHs, KOTOPble COAEPIKAT TOJBLKO YIVIEPOJ M BO-
nopox. OnHako B GONBUIMHCTBE OPraHUYeCKUX, T. €. YrJepPOAHBIX, COefu-
HeHW colep)KaTcs M Apyrue dJeMeHTH (Kuciaopox, asoT, docdop, cepa).

Buonornyeckue mojumepsl (Guomoamumeps). Buosormyeckue moaume-
phl — 3TO OpraHMYeCKHe COeJAMHEHMHA, BXOJAIIHME B COCTAB KJETOK MKH-
BBIX OpPraHM3MOB M TPOAYKTOB HX MKHU3HEJAEATEJbLHOCTH.

IToaumep (oT rped. «HOAM» — MHOI0) — MHOIO3BeHbEBad IeNb, B KO-
TOpPOl 3BEHOM SBIAETCH KaKoe-Tub0 OTHOCHTEILHO IIPOCTOE BEIIEeCTBO —
MoHoOMep. MoOHOMEDHI, COEAMHAACh Mexay cobol, obpasdyioT unenu, cocro-
AllMe U3 ThicAY MOHOMepoB. Ecau 0003HAYUTE THI MOHOMEpA ONIpeAeNeH-
HOIt OyKBOi, HanpuMep A, TO MOIMMED MOXHO H300pPA3HTE B BHAE OYEHb
JUIMHHOIO COUEeTaHUS MOHOMEpDHBIX 3BeHber: A—A—A—A—...—A. 9ro,
HalnpuMep, M3BECTHBIE BAM OpraHHMYecKHe BeIlleCTBA: KPaxMaJj, I'IIHAKOTeH,
Le10703a B ApP. BuonojaumepamMu ABAAOTCH OeJIKH, HYKJIeHHOBBIE KHC-
JIOTHI, TIOJUCAXAPWILI.

CpoiicTBa OHMONOJIMMEPOB 3ABUCAT OT CTPOEHHA HMX MOJEKYJ: 0T JHuc-
Ja ¥ pasHooOpasus MOHOMEPHBIX 3BeHbEB, 00pasylolux noJuMep.

Ecnau coeamHMTH BMecTe JABa THIa MoHOMepoB A u B, To MOMHO nHO-
JNYYATH OYeHbL Ooabmioi Habop pasHooOpasHbIX noaumepos. Crpoenue H
CBOMCTBA TAKHX IOJIMMepOB OyAyT 3aBUCeTh OT YHCJA, COOTHOLIEHUA H
HOpAAKA YepefOBAHHSA, T. €. NMOJOKeHus MoHomepos B uenax. Ilonmmep,
B MOJIEKYJe KOTODOTO IPYINNa MOHOMEDOB II€DHMOJHYECKHM MOBTOPHAETCH,
HA3LIBAIOT pezyaapHbiM. TAKOBBI, HANpHMep, CXeMATHYeCKH H300parKeH-
Hbleé TMOJUMEpPBl ¢ 3aKOHOMEPHBIM YepeJoBAHMEM MOHOMEpPOB:

..A BABAGBAB...
..A ABBAASBB..
.ABBABBABBASBB.

OAHaKo B3HAYMTENBHO OOJBIIE MOMKHO MOJYYHMTH BAPHAHTOB IOJHMe-
pOB, B KOTOPBEIX HeT BUAMMOI 3aKOHOMEDHOCTM B [OBTOPAEMOCTH MOHO-
MepoB. Takue mnoauMepbl HA3bIBAOT HepezynapHbimu. CXeMarHyecKH HX
MOKHO H300pasHTL TaK:

...AABABBBAAABBABEBEBBAAB...

JonycTum, uTO Ka’KALIH M3 MOHOMEPOB OIpejesseT Kakoe-aubo CBOi-
cTBO mosumMepa. Hanpumep, MOHOMep A ompejiesifieT BhICOKYIO NIPOYHOCTB,
a moHomep B — anexrponpoBogHocThk. Coueras 5TH JBA MOHOMEpa B pas-
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Pue. 2. CrpoeHne MOIEKYJIBI TJIKKO3bI

A

Pue. 3. YuacTork BerBamelics NOIMMEDHOIT MOJEKVIR KpaxmMmanaa, Tae Kamaoe
3BEHO — TIIKO03a

HBIX COOTHOIIEHMAX M [O-PASHOMY Yepejyd WX, MOXKHO IIOJYYUTh OI'POM-
HOe YHCIO0 IOJHMEpPHBIX MAaTEePHAJIOB C PAsHbIMH cBoHcTBaMu. Ecam ke
B3ATH He aBa Tuna moHomepoB (A m B), a Oosbme, To M uMca0 Bapu-
AHTOB NOJIMMEPHBIX lIEl'IGﬁ 3HAYHUTEJIBHO BO3pacTer.

Oxasanoch, 4TO COUETAHHE M IIEPECTAHOBKA HECKOJBKHMX THIIOB MOHO-
MEepOBE B [MNJHWHHBIX IMOJHMEDHBIX IIEeNAX obecriednBaeT mocTpoeHHe MHO-
JKeCTBA BAPDHAHTOB H ONpejeaseT pasiauyHbIe CcBoiicTBa 6GHONOIMMEpPOB,
BXOJAAIIMX B COCTAB BCEX OPraHM3MOB. ITOT IPUHIIMI JIEKUT B OCHOBE
MHOroofbpasns >KU3HM Ha Hallell IUaHeTe.

Yraepoasl M HMX cTpoeHMe. B cocTaBe KJIETOK BCeX JKMBBIX OPraHH3-
MOB HNIMpOKOe pacnpocTpaHeHHe HMeHT YyIrJeBOIbIl. .Vz.rteam?a.uu Ha3bIBA-
I0T OpraHUYecKue COeIWHEHHA, COCTOAIIME M3 YIJepoJa, BOAOPOAA U KHC-
Jopojaa. B DONBIIMHCTBE VIVIEBOJOB BOJOPOJ M KHCJIOPOJ HAXOAATCH, KaK
NPaBUJIO, B TeX e COOTHOIIEeHHAX, UTO M B Boje (OTCOa WX HA3BA-
Hue — yraeBognl). O6maa dopmyna takux yraesogor C,(H,0),. IIpume-
POM MOMKeT CJIYKHUTH OJAWH M3 CAMBIX PACTPOCTPAHEHHBIX YIJIEBONOB —
2nw0Ko3a, anemMeHTHRIH cocraB kotopont CyH,,04 (pme. 2). I'mokxosza sas-
asercda npocmblm caxapom. HecKONbKO OCTATKOB IIPOCTBIX CAXAPOB CO-
eIUHAIOTCA Mexay coboil u o0pasyroT ciloxHBEIe caxapa. B cocrase Mo-
JIOKA HaXoIHuTCH MOJIOYHBIH caxap, KOTUprﬁ COCTOHT M3 OCTATKOB MOJe-
KyJ ABYX IIPOCTBIX caxapoB (amcaxapua). MoJodHLIM caxap — OCHOBHOM
ACTOYHUK JHEPrdM JUIf JAeTeHbIIIeH BCeX MJIEKOIMTAIMMX.

Tricaun ocTATKOB MOJIeKYJI OJVHAKOBBIX CAXaPOB, COEJHHAHACH MeEMX-
ny coboit, obpaayioT GHOmONMMEpPLEl — noaucaxapudsi. B cocraBe JKHMBBIX
OPraHM3MOB MMEeTCH MHOIO PasHoOGPASHBIX MOJHCAXADPMIOB: Y PacTeHHH
aT0 kpaxman (puc. 3), V KHUBOTHBIX — 2JAUKO2€H, TOMXe COCTOSINMNA M3
TBICAY MOJEKYJ T'JIHHKO3bl, HO eIIne 60.?189 BETBHCTBII‘"L RD&KM[‘UI H TJIA-
KOr'eH HUIpalT Poab Kak Obl aKKYMYJATOPOB dHEPrud, HeoOXOJAMMON s
JKUSHEAEeATEIBHOCTH KJIETOK opranusMa. Ouenb GoraTel KpaxMajaoM Kap-
To(hens, 3epHa HITEHWIIEl, PXKH, KYKYPY3Bl H Ap.

DyHEUMH YyrieBoaoB. Bakmeiimaa (pYHKUMA YIJIEBOAOB — JHEpzemu-
YeCKaAA. yT‘JIEBOﬂ.I:I CIOYV#AT OCHOBHBIM HCTOYHHKOM OJHEepPruM IOJHA Opra-
HM3MOB, NHUTAKIMIUXCA OPraHUYEeCKMMM BellecTBaMu. B IMIIeBapHUTesb-
HOM TPAKTE 4YejoBeKa M KUBOTHBIX [OJMCAXAPWHJ KPAXMAaJ paclieriser-
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ca ocobpiMu Genkammn (epmeHTaMH) 10 MOHOMEDHBIX 3BeHBEB — TIVIIO-
K03bl, [JII0K03a, BCACEIBAACE M3 KHIIEYHHWKA B KPOBb, OKHCIHETCH B KJET-
KaX [0 VIJIEeKHCIOro rasa # BOJbl ¢ OCBODOIKJEHHEM JHEPIuHM XuMuue-
CKHX cBfdell, a M30BITOK ee 3amacaeTcd B KJAeTKAX IIeYeHW ¥ MBI B
BHIe TIMKOresa. B nepuojsl MHTEHCHBHOI MBIIIEMHOH paboThl HJIM Heps-
HOTO HANpsKeHUud (nudo IpHU roIoJaHUM) B MBIIIIAX M TIeYeHH JKHBOT-
HbIX paclienjeHue ramkoreHa ycusimsaercd. Ilpu aTom obpasyercs riio-
K03a, KOTOpas moTpebiasercd WHTEHCMBHO DabOTAIOIMMH MBIIIEYHBIMHA H
HEPBHBIMU KJETKaMH.

Taxkum obOpasoM, OGMomonuMepsl MOJHCAXADHABI — 9TO BeIllecTBa, B
KOTOPBIX Janacaemcs WCIOIb3yeMafd KJIeTKAMM JHEPrufa PACTUTEeIbLHBIX
¥ HNBOTHBIX OpPraHHU3MOB.

B pacreHuMax B peayJjbTaTe NOJHMEPH3aluH IIIOKO03bl o0pasyercs He
TOJBKO Kpaxmal, HO W ueaaiaosa. Wa LeJLII0JIO3HEIX BOJOKOH CTPOMT-
¢l NMpPoOYHAS OCHOBA KJETOYHBIX CTEHOK pacreHuii. Baarogaps ocoﬁomy
CTPOSHMIO IEJLI0I03a HepacTBOpHMA B BOAE M obsrajaeT BHICOKOH TIpod-
HocThio. Ilo aTOM NpHMUMHE LEIKJIO3Y HCHOJB3VIOT H [IJA H3rOTOBJIEHUSA
TKane#d. Beab XJIONOK IOYTH YMCTas I[eJU1i003a. B KHIIeYHHKEe uyejloBe-
Ka ¥ OONBITMHCTBA JKUBOTHBIX HET (DEPMEHTOB, CIIOCOOHEIX DACIeIIAThH
CBSAGH MEJKAY MOJIEKYJIaM¥ TUIHOKO3BI, BXOAAILIMMH B COCTAB UEJITIOIO3BI.
V KBAYHBIX JKMBOTHBIX I[E/NIION03Y PacIiemasior (epMeHTH OakTepwii,
MOCTOAHHO ODMTAKINHX B CHRIUAJIBHOM OTAele IKeJIyIKa.

WsBecTHEl Takike CJAOMKHBIE MMOJHCAXAPW/BI, COCTOAINME M3 ABYX TH-
NOB TIPOCTHIX CAXAPOB, KOTOPEIE PEryIAPHO YepeAyioTcs B JUIMHHBIX Ie-
nax. Takue nonmcaxapw/bl BEIMOJHAKT CTPYKTYPHBIE (YHKIHH B OIOD-
HBIX TKAHAX JKUBOTHEIX. OHM BXONAT B COCTAB MEMKJETOYHOIO BeIlecT-
BA KOMH, CYXOMHUINI, XpAUlei, NpUaaBad MM IIPOYHOCTb U DJACTHYHOCTE,
Takum o0pasoM, BayKHOU (QYHKIMEN yrIeBOJHBIX OMONOJMMEPOB ABJIAET-
cA empykmypras QPyHKIUA,

WUneroTes MOJMMEPBI CAXapOB, KOTOPbIE BXOAAT B COCTAB KJIETOYHBIX
memOpan; oHM 0fecIIeuHBAIOT B3aMMOJENHCTBUE KJIETOK OJHOI0 THIA, Y3Ha-
ganue KieTKaMH Apyr apyra. Ecam pasgeneHHBIe KJIETKH TNeYeHH CMe-
maTh € KIETKAMH I104€K, TO OHH CAMOCTOATEJbHO pasoiiayrca B JBe
rpynnel G1arogapd B3auMOJeHCTBHI) OJHOTHIIHBIX KJIETOK: KIETKH IOYeK
COeIUHATCA B OAHY TPYIIY, a KJIETKM IleYeHH — B APYyTyio. YTpara CHo-
cobHOCTH y3HABATH APYyr Apyra xapakTepHa IOad KJETOK 3J10KavYecTBeH-
HLIX omyxoJseii. BoisicHeHHe MeXaHHM3MOB Y3HABAHUA M BBaHMO,H,EHCTBHﬁ
KJIETOK MOKeT HMMeTh BAsKHOe 3HaueHWe, B YACTHOCTH JIA pa3padOTKH
CpeJiICTE JieueHUHA paKa.

Jumuasr, Jinnuael pasnooOpasHsl o cTpykrype. Becem mm mpucyine,
O/lHAKO, OJHO obInee cBoiicTBO: Bee oM HenonaApHsel., Iloaromy oHM pac-
TBOPAIOTCA B TAKHX HEMOJADPHBIX JKHAKOCTAX, Kak XJjopodopwm, adup,
HO [PaKTHYeCKH HEPacTBOPUMEI B Bofe. K JmnmmaaM OTHOCATCA FHPBI W
JKUponofo0Hble BellecTBa. B KJeTKe MpH OKUCJAEHUH KHPOB obpasyercs
GoablIOe KOJHMUYECTBO DHEPIHH, KOTOPas PACXOAYeTcA Ha pasjnyHble Npo-
neccsl, B 3TOM 3akaouaercs JsHepzemuyeckasa MYHKIHA HKUPOB.

AHMupel MoryrT HakKanJMBATBCA B KIETKAxX M CAYXKWUTb 3ANACHbIM nu-
mamenbibiM 8eujecmeom. Y HEKOTOPBLIX MHUBOTHBIX (HAIpHMep, ¥ KHTOB,
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JIACTOHOTHX) TIOJ KOKeH OTKJIaJBIBAETCH TOJCTBIA CHOH IOZKOMKHOrO KH-
pa, KOTOpLIH OiarogapA HH3KOH TENJIONPOBOJAHOCTH JALIAIIAET HX OT IIe-
peoxJjia:KJIeHHud, T. €. BBINOJHAET 3AuUMHYH (PYHKIUIO,

Hexoropsle nunupbl SBJIAIOTCA TOPMOHAMH H IPHHHMAKT yYacTHe B
pezyaayuu (HU3HOJIOTHYEeCKHX (QYHKUMH opraausma. JIMnouasl, copepsa-
mue ocratok (ochopHo KHcIOTHL (hochomunuan), CAYKAT BarKHeHmen
COCTABHOM YAaCTBI0O KJAETOYHBIX MeMOpaH, T. €. OHM BLINOJHAKT CMPYK-
MmypHyw QYHKRIUIO.

» 1. OxapakrepusyiiTe CTpOEHHe MOJIEKYJl YIJIEBOZOB B COOTBETCTBHM C
UX (PyHKUMAMH B KJeTKe.

@ 2. Vrkaxure QYHKINHM KaXKA0T0 M3 IEePeYMCJIeHHLIX BellecTB B opra-
HH3Me: IJII0Ko3a, IeJI0i03a, KPaxMaJt, IJIHKOTeH,

p 3. Ucnonwsysa smanusa, moaydennsle ua § 1 u 2, orserste Ha BOmpoc,
B YeM 3aKJIYaeTcA eIMHCTBO KMBOTO M HEMKHBOTO.

§ 3. Buononumepw.. Beaxu, ux cmpoenue

Cocras Oenxos. Benxm — ofssaTenbpHas cocTaBHasd UacTh BCeX Kie-
ToK. B cocraB arux Ononosnmmepos BxoaaT moHOMephl 20 Tumos. Takm-
MH MOHOMEDPAMH ABIAKTCH AMUHOKUCIOMbL, KOTOPLIE NMOJYYHIHN CBOE Ha-
3BaHHe MOTOMY, 4TO cojmep:kat u amunoepynny (—NH,), n Kucinoruyio
rkapborkcuneryio rpyuny (—COOH). Kampas us 20 aMuHOKHCIOT BMeeT
OMHAKOBYK) YacTh, BRJWHawmyoo obfe orum rpynne (—CH—COOH), u

NH.
oTauyaeTca OT Ja060H Apyroi ocoboil XMMHYeCKOH rpynnnﬁonxo;‘i, TakK
HaseiBaemoit R-zpynnoii, wiu paduxanrom (puc. 4).

ObpasoBaHue JHMHEHHBIX MOJIeKYJ 0elKOB NMPOMCXOAUT B PE3yJbTaTe
COeJUHEHHA AMHHOKHCIOT Apyr ¢ apyrom. KapBoxcmubuas rpynma oj-
HOM AMMHOKHCJIOTH cOMMIMKAeTCA ¢ aMUHOIPYIIION Apyroit, M IpH OTIIEmN-
JIEHMM MOJIEKYJIEI BOABI MEXKJy AMHHOKHCJIOTHBIMHM OCTATKAMH BOSHHMK&-
eT IIpOYHAs KOBAJEHTHAA CBA3b, HaswiBaemasa nenmuduoil (puec. 5). Co-
eIHHeHHe, cocToAllee u3 OONBIIOTO YHCAa AMHHOKHCJIOT, HAa3bhIBAETCS
noaunenmudom. Kasxaeiii 6esok 1Mo cBOEBMY XMMHUECKOMY CTPOEHHIO fAB-
agerca noaumentunaoMm. Hexorophkle GenKH COCTOSAT H3 HECKOJIBKHX II0-
JUNENTUAHBIX Ieneil. B cocrase GonbmumucTBa GEIKOB HAXOJUTCA B Cpef-
Hem 300—500 ocrarkoB aMuHOKHCAOT. HM3BECTHO HECKOJBKO OY€HBL KO-
POTKHMX MNPHPORHEIX Oexkop, AXUHOH B 3—8 AMHHOKMCIOT, ¥ OYEHB
JUIMHHBIX OuonosumepoB, AauHOH Gosee uem B 1500 aMuHOKMCIOT.

Crpoenue GenxoB. BuIJensioT MepBUYHYIO, BTOPUYHYIO, TPETHUHYIO M
YEeTBEPTUUYHYIO CTPYKTYph! GeskoB (puc. 6).

Puc. 4 (c. 15—17). CrpoeHne AMHHOKHCJIOT — MOHOMEpOB GeIKOBEIX MOJEKYI.
MHenTeiM nBeToM BeiZeseHs! pagukans (R). 3BeafnouxamMm nomMedeHsl HesaMeHH-
MBI€ AMHHOKHMCJIOTBI, KOTODhIE HE CHHTE3MPYIOTCH B KJIETKAX YeJ0BeKa, a J0JaMK-
HEl MOCTYHATH B OPraHM3M ¢ muInei
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NeNTUOHbIE CBA3W

Pue, 5. Coepunenne aMMHOKHCIOT B NOAMIOENTHAHYK 1ENh

Ilepsuunas cmpyxmypa (puc. 6, I) ompemensiercs TMOPAAKOM Hepeno-
BaHNA AMHHOKHMCJOT B NOJHMIENTHAHON nenu. J[BagnaTh PAsHBEIX AMHHO-
KHCJIOT MOKHO ymozobuTs 20 OyKBaM XMMHYECKOro aindaBuTa, M3 KOTO-
PBIX COCTaBJeHbl «cjoBa» JauHOH B 300—500 6yks. C mnomouisio
20 OyKB MOKHO HAmMCaThb 6GE3rpaHUYHOE MHOMKECTBO TAKUX JIMHHBIX
cioB. Ecam cuurars, uTO 3aMeHA WM IePECTAHOBKA XOTH GBI OXHOMN Byxk-
BBl B CJIOBE NpHJAaeT eMy HOBBIM CMBICI, TO 4YMCI0 KOMOHHAUHMNA B cjo-
Be JauHOi B 500 Gyxe cocrasur 20°°°,

HssecTHO, YTO 3aMeHa Jaske OAHOrO AMMHOKMCJIOTHOTO 3BEHA APYTHM
B OelKOBON MOJIeKyJe M3MeHseT ee cBOMCTBA. B Kaaoi Kierke coxep-
JKHTCA HECKOJBLKO TBICAY PA3BHBIX BHIOB GEIKOBBIX MOJNEKYJI, W AJIS Kax-
AOT0 M3 HUX XapaKTepPHA CTPOrO OIpeJeNeHHAs IOCAEJOBATEILHOCTh AMH-
HOKHUCIOT. MIMeHHO NMOpAAOK uYepesoBAHHSA AMUHOKMCIOT B aanHo# Oejy-
KOBOM MoJiexyse onpejensier ee ocobbie (husuKO-XUMUUYecKe U
Ounosoruveckue cpoderBa. Hccaegosarenn YMeT paciundpoBEIBATE II0-
CJE€AOBATENILHOCTE AMHHOKHCIOT B JAJHHHBIX GEJIKOBBIX MOJEKyJIaX W CHH-
TE3UPOBATh TAKHE MOJIEKYJIEL,

B KHBOH# KJIeTKe MHOrMe MONEKYJbl GEIKOB WIM MX OTHEILHEIE yua-
CTKM IPeACTABIAIT c060ff He BRITAHYTYH HHTh, A CIHpAJdb C OOWHAKO-
BBIMH DACCTOAHHAMHE MeXay BuTkamMu. Takad cnumpans mpencraBiaser co-
6ot emopuunylo ecmpyxmypy 6eaIKOBOI Mosexyanl (pue. 6, II).

Mexay rpynnamu N—H u C=0, pacnosoKeHHEEIMY Ha COCeJHUX BUT-
Kax, BOSHHKAIOT BOAOPoAHEIE cBfAdu. OHM HaMHOro ciabee KOBATEHTHBIX,
HO, TOBTOPEHHbIE MHOIOKPATHO, CKPEIUIAIOT peryJjaspHble BUTKH CIOH-
panu.
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Crupans 0BBIYHO CBEpHYTa B KJyOoK. ITOT KAyGOK 0OpasoBaH 3aK0-
HOMEepHBEIM TeperJieTeHneM ydacTKoB Oenxonoil nenu. IlonoxuresbHo u
OTPHULATEJILHO 3apfKeHHBle R-rpynibl aMHHOKHCIOT NPHTATMBAIOTCA H
cOMMKAIT AAsKe OATEeKO OTCTOSINMe APYr OT Apyra Y4YacTKH OelKoBOM
neny. COMMIKAIOTCA M MHBIE YYACTKH GEJIKOBOM MOJIEKYJIBI, HECylue, Ha-
npuMep, «BOJAOOTTANKHBaIOmUe» (rujapodobHbIe) PajuKaIbl. B pesynsra-
Te B3aUMOENCTBUH PASJHUUHBIX OCTATKOB AMHHOKHCJIOT CHUPAJIU30BaH-
Has Mojekyna Oenka ofpasyer kaybok -— mpemuuHylo cmpykmypy
(pue. 6, III). Jins wasporo Buaa Oenka XapakTepHa cBoA (opMa Kay0-
Ka ¢ marpbamMum u mernsmu. TpermuHas CTPYKTYpa 3aBHCHT OT IllepBUY-
HOM CTPYKTYphI, T. €. OT HOPAJAKA PACIOJOKEHUH AMHHOKHMCJIOT B IeNHu.

Haxomerl, HeKoTopele GeJIKM, HANPUMED reMOrja0o0MH, COCTOAT U3 He-
CKOMBKUX Leneil, pasInualomuXxcs 1o nepBUuHOi cTpykType. Obbeauns-
fch BMECTe, OHHM CO3IAI0T CJ0KHBIA 0esiok, ofiazaipmiuili He TOJBKO Tpe-
TUYHON, HO M uyemaepmuunoit cmpykmypoit (puc. 6, IV).

Puc. 6. Cxema crpoeHus Genxosolt
MOJIEKYJIHI.

I — nepsuunas crpykrypa; II —
propuuHas cTpykTypa; III — rpe-
THYHa# cTpykTypa; IV — uersep-
THYHASA CTPYKTYpa
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Toa neficTeMeM MOHMBHDYIOLIEH pajMALMH, BHICOKON TeMIEPATYD.I,
CHIIBHOrO B30aNThIBAHNSA, SKCTPeMaJbHHIX 3HaueHuit pH, a raxske psaga
OpPraHMYeCKUX DACTBOPHUTENIeH, TAKMX, KAK COHPT MW ANeToH, Geaxn mua-
MeHHIOT CBO€ eCTeCTBeHHOe cocrofHMe, Hapymenue npuponsoit (HATHB-
HOiT) CTPYKTYphl OGenka HaswiBawOT denamypauueii. IlogaBasiomee 60Jb-
INHHCTBO 0E/JKOB yTpAUMBAET IIPH BTOM OHOJOTMYECKYIO AKTHBHOCTH, XO-
TA NepBUYHAA CTPYKTYpa HMX MOCje JeHATYypauuMm He MeHsercs. [leso B
TOM, YTO B IpOIeCCe AEHATYPAIMHM HAPYIIAIOTCH BTOPMUHAS, TPETHYHAN
M 4YeTBEPTHUYHAA CTPYKTYPHI, 00ycioBIeHHBIE CHabBIMM B3auUMOIeHCTBHA-
MH MeMJAy aMHHOKHMCJIOTHBIMM OCTATKAMH, & KOBAJEHTHBIE IEeNTHAHBIE
CBA3U He paspeiBaioTcsa. Heobparumyo aeHarypamumo MOMKHO HAGMIONATH
IIDH HATPEBAHUH XXH/JKOIO M MPO3pavHoro Gejka KypHHOro #ifla: oH cTa-
HOBHUTCA IJIOTHBIM H HemnpodpauyHbiM. [eHarypaums MoKeT OwbITh M 00-
parumoit. ITocne ycrpamenus nesarypupyoomiero (akTopa MHOrMe GeaKn
CIOCOGHBI BEPHYTH €CTeCTBEHHYIO (OPMY, T. €. peramypuposams.

CoocobrocTs GenkoB K 0OPATHMOMY M3MEHEHHIO NPOCTPAHCTBEHHOI
CTPYKTYPhl B OTBeT HA JAeHCTBHE (UIMYECKHMX MJIA XMMHYECKUX (DAKTO-
POB JIEXKHT B OCHOBe paidpaxcumocmu — BasKHeHINero CpoiicTsBa Beex
JKHUBBIX CYIIECTB.

® 1. Paccmorpure pucyHok 6. UTo XapakTepHO AaA KAaKAOTO VPOBHA
OpPraHu3anuy GelKOBOH MOJeKVJIkI?

® 2. Kam/aplit BUA MKUBLIX OPFAHM3MOB HMEET CBOIl VHUKATBHBLIH nHabop
Genxoprix monexysn. Yem obnacuserca MmuorooOpasme Genxon?

b 3. B gem oramume GHMomonuMepoR GeIKOB OT BHONMOIMMEDPOB YI/IEBO-
nos? B uem ux cxoacrso?

§ 4. Pynryuu Genkos

Beakn — crpourensHsie Marepmanabi. Hekoropbie bakTepun Hu Bce
PacTeHHs CIIOCOOHEI CHHTE3HPOBATH BCe AMMHOKHCIOTEI, U3 KOTOPBIX CTPO-
ATcA OeJKH, HCIONB3YA AJNS ITONO0 HEOPraHUYeCKHe BellecTBa: a3oT u
YIJIEKUC/IBIA ra3 BO3AYXa, BOAOPOXA, NOJYYEHHbIH NMpH DPACIIEIICHHH BO-
ALl (3a CYET SHEPTHH CBeTa), HeOpraHHYeCKHe BeIecTBA TOUYBBI. JKHBOT-
Hble B NpOIECCe HBOJIONUH YTPATHIM CHOCOGHOCTH OCYIECTBAATE CHHTES
JAecATH 0CODEHHO CJOMHBIX AMHHOKHCIOT, HA3BLIBAEMBIX HEIAMEHUMbBLMLL.
OBM nosy4aloT MX B TOTOBOM BHAE € PACTHTENBHON U KUBOTHONH ITH-
meil. Takue aMUHOKHCIOTHI CofepIKaTest B DEIKAX MOJOYHBIX MPOAYKTOB
(MonOKO, CEIp, TBOpOTr), B sAinax, peibe, MAce, a TAKMe B coe, 600ax u
HEKOTOPBIX JPYruX pacTeHHAX. B mumesaputensHOM Tpakrte Geaku pac-
WEeNAATCA A0 AMHHOKHCJIOT, KOTOPBIE BCACHIBAIOTCA B KPOBb ¥ IOMA-
AaloT B KJeTKH. B KIeTHAX M3 rOTOBLIX AMMHOKHCIOT CTPOATCS COBCT-
BEHHbIE DeJKH, XapaKTepPHLIE [Js AaHHOrO OPraHuaMa. Beaku sBasior-
¢l 00A3aTeNbHBIM KOMIIOHEHTOM BCEX KJIETOYHBIX CTPYKTYP, M B OHTOM
COCTOHUT HMX BaYKHAA CMPYKMYPHaL poib.

Beaxu-pepmentsi. B ka0l KMBON KIeTKe MPOHCXOAAT HEMPEPbHIB-
HO ThicA4YM OMOXMMHMYeCKMX peakunii. B xome srux peaknmit mayr pac-
IelnieHHe W OKUCIeHHe TOCTYNAIINX U3BHE NHUTATEJLHEIX BerlecTs. [lo-
JYYEHHVIO BCJIENCTBHE OKHCJIEeHUA JHEPIHI ITHTATeJIBHBIX BellleCTB M IIpPO-
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OYKTHl WX DACIIEIUIeHMs KJETKAa HCIONB3YeT /A CUHTe3d HeoOXOo[MMBIX
eif pasHOOGPABHBIX OPraHMYeCKHX coeluHeHHi. BBICTpoe NpoTexkaHwe Ta-
KUX peaknuii obecneuynBaloT OHOJOIMYECKHE KATAIM3ATOPLI, HIH YCKO-
puTeNM peakiuil, — @epmernmet. VaBecTHO 0osee THICAYHM PA3HBIX dep-
MeHTOB. Bce oHH OeaKH.

Kamxaerii gepment ofiecneunBaeT OJHY PEaKIMIO MW HECKOJBKO peax-
nuit ogporo tuna. Hanpumep, »XUpBI B IHINEBAPHUTEILHOM TPaKTe (a Tax-
JKe BHYTPM KJIETOK) PacIIeILIAIOTCA CHelHaIbHbIM (PepMeHTOM, KOTOPBIH
He fgeifcTByeT Ha mNOJHMcaxapuabl (KpaxMaJ, IJIMKOrNeH) WM Ha DenKM.
B cBowo ouepennh, depMeHT, DACIISINAIMINAN TOABKO Kpaxmaj WJIH TJIH-
KOTeH, He jeficrByer Ha Xupbl. Kampgas Monexysna depmenra crocobna
OCYIIeCTBJATH OT HECKONBKMX TBICAY [0 HECKOJbKNX MHJUITHOHOB OJMHA-
KOBBEIX OIlepanmuii B MHHYTY. B Xoge 3TMX peakuuil (pepMeHT He pacxo-
averca. OH coelMHAETCA C DPEArMpylOIIMMH BeIrlecTBAMH, YCKODAET HX
IpeBpalieHns W BHIXOAUT U3 PEAKIHMN HeH3MEeHeHHbBIM.

@epMeHTHl BBINONHAKT paboTy HAMIydIIHM 06pasoM TOJNBKO IpH OI-
THMAJBHOH TeMmmeparype (HampuMmep, y uejlOBeKa H TEIIOKPOBHBEIX MH-
porHEIX npu 37 °C) ¥ ompezseseHHOH KOHIEHTpalM# MOHOB BOAOpOAa B
cpeze.

IIponece pacierieHnsi MJM CHHTe3a J1000ro BelllecTBa B KJeTKe, KaK
NpaBMJo, pasfeeH Ha paAjA Xxumudeckux onepanuii. Kamayio omepamuio
BHITTOJIHAET OTAeAbHBIH (pepment. ['pynna rTakux (epMeHTOB COCTABIAET
cBoeTO poja OMOXMMHUUECKHN KOHBelep.

Peryasropusie Oeaxu. MssectHo, 4TO B CHENHATH3HPOBAHHBIX KJIET-
Kax JKMBOTHBRIX UM DPACTEHMIl IPOM3BOXATCH CIENUANBHEIE PETyJAsTOPEI (H-
3WOJIOTHYECKUX [IPOLECCOB — 20pMOHbL. HacTh NOPMOHOB (HO He Bce) Hu-
BOTHBIX M dYeJjoBeKa aApjaAmTca OGenxamu. Tak, OesKOBHIA IOPMOH HHCY-
auH (FOPMOH TOMJKeTYAOYHON JKeje3bl) AKTUBHPYET 3aXBaT KJeTKaMu
MOJIEKYJl TUTIOKO3bI WM pacIleljeHHe HIN 3aracaHve WX BHYTPH KJETKH.
Ecsu He xXBarTaeT MHCYJIMHA, TO IJIIOKO3a HAKAIJIMBAETCH B KPOBM B H3-
fpiTke. KiaeTku 6e3 TIOMOI[A MHCYJIWHA He CHOCOOHLI ee 3aXBaTUTh —
OHH TonOZalT. VIMEHHO B JTOM NpuuMHA pasBuTus anabera — Goies-
HH, BHI3BIBAEMON HEJOCTATKOM HMHCYIHHA B OpraHU3Me.

lopMOHBI BRIIOJHAT BaKHEHIIy0 QYHKUMIO B OpraHuiMe, yIpaBiaf
AKTUBHOCTLIO (pepmeHTOB. TAK, MHCYJHMH AKTHBHUDPYET B KJETKAaxX IeYeHH
(hepMeHT, CHHTE3UPYIOIINI M3 TJIIKO3Bl APyroe OpraHuYeckoe Beliect-
BO — TIJIMKOPeH, B pAA Apyrux GepMeHTOB.

Beaxkn — cpeacTsa samurel. Ha monajganue GakTepuil MJIM BHPYCOB
B KpOBBb JKMBOTHBIX M UeJOBEKA OPraHM3M pearupyer BnlpabOTKON cre-
[HATBLHBIX BSAIIMTHBIX OENKOB — aHmumen. DTH 0eJKH CBASBIBAIOTCH C
YyIKePOAHBIMHU JIIA OpraHusMa OeXKaMu BoaOyauTeneil 3aboieBaHmi, deM
OAABJSAETCA MX JKU3HeJeATe bHOCTh. Ha KaKAblH Ty:KepoaHbiil Genok —
aHmMuzexn OPraHuM3M BelpabaThiBaeT CrenUalbHBIE «AHTHOEJKH» — AHTH-
Tena.

AnruTena obIafal0T YAMBHUTEIbHBIM CBOMCTBOM: CPeId ThHICAY DPA3HO-
00pasHBIX GeJKOB OHM Y3HAIOT TOJABKO CBOM AHTHUIEH U TOJBKO C HHUM
pearmpyior. Taxofl MexaHM3M CONPOTUBIEHHA BOIDYAUTENAM sabosesa-
HUIl HA3LIBAKOT uMMyHumemom. IloMEMO aHTHTEJN, PACTBOPEHHBIX B KPO-
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HJIbAA HJBHY MEYHHKOB (1845—
1916) — pyeckmit 6MoJN0r, OLMHE M3 OCHOBO-
IOJIOKHUKOB CPDABHUTENBLHON IATOJOIMH, 3BO-
nwonaoHHo# smOGpuosormu. OTKpeLT sBRIEHUuE
tharonnrosa. Cosfan KJIETOUHYIO TEODHI0 HM-
myaurera, Jlaypear HobGenescko#t mpemun.

BH, MMEIOTCS AHTHUTeJa HA IOBEPXHOCTH CIIEIMAJBHBIX KJIETOK, KOTOPBIE
YVBHAIOT H 3aXBATHIBAIOT YYXKEPOAHbIe KJIETKU. DTO KJETOUHHIH HMMYyHH-
TeT, obecrmeuuBawmNil B GOJLIIMHCTBE CJAYYAEB W VHHUYTOKEHHEe BHOBb
BO3ZHHKAIOIIUX PAKOBBIX KJETOK.

Hrobbl npeaynpeauTs 3abo/eBaHue, JIOAAM U JKHBOTHEIM BBOAAT OCJIA0-
TeHHBIe WM yOuTHle GakTepum JsnGo BUPYCH (BAKIMHEI), KOTODhie He
BEISLIBAIOT GOJI€3Hb, HO 3ACTABJIAKT CIENMANLHEE KJIETKM OPraHU3Ma [po-
M3BOAUTH AHTHUTEJIA NPOTHB dTHX BO3Oyaureneil. Ecam uyepes mHexroTopoe
BpemMsi GonesHeTBOpHAs HeocnabieHHad OAKTeDHMs WMIM BUPYC MONAZAIOT
B TAKOH OpPraHusM, OHM BCTPEYAIOT NPOYHbLIA 3JAIMUTHBIE Oapbep u3
aHTHTe]. MUJIMOHBI YeJ0BeYeCKMX JKUBHEH CHaceHsl BaKIUHALUEH mpo-
THB OCIbI, GEIeHCTBa, MOJHMOMHENNTA, YKeJTOH JUXOpajKu U JAPYTUX 0O-
JIe3He.

Beaxu — mcrouHMK SHepruM. BeJKH MOPYT COYKATH HCTOYHMKOM
oHeprum s kaeTkH. IIpM HejocTaTKe YIrJIEBOJOB MJM KUDOB OKUCIIA-
IOTCA MOJIEKYJIBI aMHHOKHMCAO0T. OcBoGOAMBIIASCH IIPH ATOM DHEPTHA HC-
NOJIb3YeTCA HA NOJAEP)KAHME IMPOILECCOB KHUBHENeATENLHOCTY OpraHuaMa.

P 1. OxapaxTepuayiiTe cTpoeHHe MoNeKkyJ 0elKOB B CBH3N € MX yHK-
OUAMH B HKJETKe,

» 2. O6psAcHUTE, TIOUEMY DeakluM, KATATH3UPYeMEre (hepMeHTaMM, 3a-
BucaT or pH m or Temmeparypsl.

P 3. O6bacauTe GUONOrMYECKOE 3HAUEHME BAKIHHAIMH.

§ 5. Buononumepwv.. Hyxneunoewvie xucaomoi

Tunel HyKJeMHOBBIX KMCJIOT. B KieTkax MMeOTCH ABA THNA HYKJIE-
MHOBBIX KHCJIOT: desorcupuborykaeunoeaa kucroma (IHRK) u puGonyx-
neunoéan wucaoma (PHK). Dtm OGuonosmmeps! COCTOAT M3 MOHOMEDOB,
Ha3bIBAEMBIX HyKJleomudamu. Moromeps-aykIeoruasl [JTHK u PHK cxon-
HBEl B OCHOBHBIX YepTax crTpoeHud. Kamaslih Hykjeorma cocTouT ma Tpex
KOMIIOHEHTOB, COEJMHEHHLIX NPOYHBIMH XMMHUYECKUMH CBA3AMH.
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Ocrarok docdopHoi
l KHWCNOTEI

A30THCTbIE OCHOBaHUA [Leaokcuprbosa

Pue. 7. Cxema crpoenns JTHK. MuororoudeMm o803HAYEHE! BOJOPOJHBIE CBA3M

Kasasiii w3 HyKJeoTH0B, BXogamux B cocra PHK, conepsur nsa-
TUYTJIEPOAHBIA caxap — pubo3y; OAHO M3 YeThIPpeX OPraHWYEeCKHX COoefu-
HEHMil, KOTOpble HASLIBAIOT A30MUCMBIMU OCHOBAHUAMU, — aJleHUH, I'y-
auuH, nuTo3uH, vpauua (A, I, 1L, ¥); ocraror gocgoprolt rKucaomet,

Hyrneoruas:, Bxoadwmue B cocras JHEK, cozepiar naATHYrIepoaHbIA
caxap — 0e3okcupulosy; OJHO M3 YETBIPEX A30MUCMbLY OCHOBAHUU: aje-
. HUH, TyanuH, nurto3ud, tumus (A, T, II, T); ocrarox ¢ocgoproit Kuc-
JLOMLbL.

B cocraBe HYKJIEOTHAOB K MOJeKysae pubG03bl (Mau 1e30KCMPMOO03LI) C
OJIHOH CTOPOHEI IPHCOEANHEHO A30THCTOE OCHOBAHWEe, & € JAPyrod — oc-
ratoK (ocopHoi KucaoTel. HyKJIeoTHAB! COeIMHAIOTCH Mexay coboit B
aauHHble Dend. OCTOB Takoil menud o0pasyrT peryidapHO 4Yepeaylolludecd
ocraTkn caxapa M (ochopHOH KHCIOTH, & OOKOBBIE IDYNNBl 3TOH Ie-
O — YeTHIPe THNA HeperyJisipHo 4YepejiyioliuXcs a30THCTBIX OCHOBAHMWM.

Monexyna IHK npexpcrasnser cobol CTPYKTYPY, COCTOAIIYIO M3 JBYX
HHUTel, KOTOphIe II0 BCel [AJiMHE COeJAHMHEHBI APYr € APYrOM BOJOPOIHBI-
Mu cpsaaaMu (puc. 7). Taxkywo CTPYKTYpy, CBOHCTBEHHYIO TOJBKO Moje-
xynam JIHK, naswiBaiorT @eoinoi cnupaavio. OcoO0eHHOCTHIO CTPYKTYPBI
JIHK ssasierca TO, YTO NPOTHB A30THCTOI'O OCHOBAHMA A B OAHOM IO
JexuT azorucroe ocuosanue T B Apyroil menm, a NpPoTHB A30THCTOTO OC-
HoBaHuA I' Becerja pacnosioskeno asotucroe ocHosBanue II. Cxemarmuecku
CKasaHHOe MOMKHO BLIDA3HTEL CJEAVIOLMM o0pazom:

A (apenun) — T (TEMuH)
T (rmmuE) — A (2aeHHH)
I' (ryanmn) — Il (1uTo3uH)
II (uurosmu) — T (ryasEu=)
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OTH Napel OCHOBAHMI HABBIBAIOT KOMNJAEMEH-
MAPHbIMU OCHOBAHUAMM (JOTIONHSAONIUMY APYT
apyra). Hurn JTHK, B KOTOpBIX OCHOBaHMS pac-
TIOJIOXKeHEl KOMILJIEMEHTAPHO JAPYr APYTY, HAaabl-
BAIOT KOMNACMEHMApHbiMU Humsmu. Ha pucyn-
Ke 8 npusegensl ase nutm IHK, koropsie co-
eMHEHbl KOMIJIEMEHTADHLIMH YYaCTKaAMM.

Mogens crpoennss monexyamt JIHK mnpemno-
suan k. Yorcon u @. Kpur B 1953 r. Ona
NOJHOCTBIO MOATBEPMKAeHA IKCIEePHMEHTAIBHO M
CHITPAJIA MCKJIIOYHUTENRHO BAaXKHYIK pPOJb B pas-
BUTHH MOJIEKYJISAPHOH OHOJIOIMH M IeHeTHKH.

Iopsaaok pacnosoKenns HYKJICOTHAOB B MO-
aexynax JIHK onpegenser nopamok pacnosoxe-
HUA AMUHOKHMCJIOT B JUHEHHBIX MOJeKkyaax Oen-
KOB, T. €. UX IepBUYHYI0 CTPYKTYpy. Hadop
GesikoB ((pepMeHTOB, TOPMOHOB M Ap.) OHpeje-
JfeT CBOMCTBA KJETKM M opranumama. Moneky-
asl [IHK xpausT cBegeHHsa 06 aTuUX cBOMCTBAX
M IIepefarT HUX IOKOJEHMAM IOTOMKOB, T. e,
ABAAIOTCA HOCUMENAMU HACICICMBEHHOU ungop-
mayuuw. Monexkynot [THK B ocHOBHOM HaXojsT-
CA B AAPAX KJEeTOK M B HeGOJBLIIOM KOJHYecT-
B€ B MHUTOXOHADHAX M XJIOPOILTACTAX.

Ocrartox
® pe30KCHPHEOIL! Ocnosnbie Buant PHK. Hacnencrsennas wn-
o Ocrarok docoproii  POPMaNUs, Xparamasncs B moxexyaax JTHK, pe-
KHCROThI amusyercs vepes moJexysanl Geaxkor. Mabopma-

ousa 0 cTpoeHun Oesika mepefaeTcs B IIMTOILIA3-
Puc. 8. Vuacrox msyemu- my ocobeiMu  Moiekyaamu PHE, KOTOpEIe
panpron monekyaet IHK  gagpipasores ungopmayuonnmmu (uPHK). Wa-

dopmannornnas PHK nepenocurca B muromnaz-
My, re ¢ HOMOIIBIO CIeNHaJbHEIX OPraHOMAOB — pubocomM MIeT CUHTE3
Genxa. Mmenno madopmanmonnas PHK, koropas CTPOMTCH KOMILIEMEeH-
TapHO oxHoW u3 Huredt [JHK, ompenenser mopsjaox pacmofodxeHus avu-
HOKHCJIOT B 0eJIKOBEIX MOJIEKYJIaX.

B currese Genka npurumaer yuactue m apyroit sux PHK — mpane-
nopmiasn (TPHK), xoropas mOAHOCHT aMMHOKHMCJIOTEI K MeCTY 06pasoBa-
HuA OeJKOBBIX MOJeKYn — pubocomawm, cBoeodpasHbsIM habpuxam 1o 1npo-
H3BOACTBY DOekos.

B cocras pubocom Bxoaut tpernit sug PHK, tak nasniBaemas puto-
comnasn (PPHK), xkoropas onpegensier eTpykrypy W (QyHKIMOHMPOBAHHE
pubocom.

Kaxnaa momexyna PHK B ornuume or momexynmr JIHK pefcTaR-
JeHa OJHOW HHUTBI; BMECTO Ae30KCHPHOO3bl OHA COAEDPAKMT DHGO3Y U
BMECTO THMHHA — Ypamu.

Hrak, HYKIeHMHOBHIE KHCJIOTHI BBHIIOJHAIOT B KIETKe BamHeimme
Ouonormueckne yskoun. B IHK xpanuTca HacleacTBeHHAN uHpopma-
OUA O BCeX CBOMCTBAX KJETKM M OpPraHMsMa B UeJoM. Pasiuudbie BH-
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a1 PHK npMEHUMAIOT yyacTHe B Deanusaldd HAacjeACTBEeHHOH HMHGOpMa-
uuu yepesz cuHTes Oenra.

® 1. PaceMoTpuTe DHCVHOK 7 M CKa)KuTe, B YeM OCODEHHOCTh CTPOEHHSA
monexyasl JJHEK. Kakme KoMIoHEHTHI BXOAAT B COCTAB HYKJEOTH-
nos?

» 2. ITouemy nocrosuctBo cogep:xanua [IHK B pasHBIX KIeTKax opra-
HHU3MA cumMTaeTcA nokasarenscrsom Toro, uro IHK mpexpcrasiaser
cobolt reHeTHUecKHil MaTepHai?

® 3. Vcnonsays rTabnuny, maiite cpaBHMTenbHyl xapakrepueruky ITHK

1 PHE.
— OcoberHOCTH
. Crpoenue PO
HOBLIE P MDyHKOINA B KJIEeTKe CTPOeRMA
s HYKJIeoTHIA MOJIEK Y I
L bronoaumepa
JHE 1. Ocrarok QoehopHoOit Xpanurens Ha- I eolinaa
KHCIOTHI CJEJICTBEHHOH MH- | cOHUpalb
2. Mesoxcupubosa opmanun
3. AzoTHCTOR OCHOBaHWEe
(ageHuH, HJIW TYAHWH, WIH
UUTO3HH, MM THMHH)
PHE 1. Ocraror dochopnroi UudbopManmoH- OpunapHadn
KHCJI0ThI Haf, TPDAHCIIOPTHAA | HHUTh
2. Pubosa PHK npuanmawr
3. A3oTHCTOE OCHOBaHHME y4acTHe B CHHTe3e
(agenuH, UM TYAHHH, nan | Oenxa
IHUTO3HH, MJIH Ypaiui)

p» 4. ®parmenr oxHoi uenn JTHK nmeer crexyiommuii cocras:
—A—A—A—T—T—I—1I—I'—T—. [locrpoiiTe BTOPYK LEIb.

» 5. B monexyne JJTHK rumunos HacumreiBaerca 20% ot ofmero uwme-
J1a A30THCTHIX ocHOBaHMH. OmpegenuTe KOJMYECTBO A3Z0THCTHIX OC-
HOBAHUI afeHWHA, I'YAHWHA ¥ IHUTO3HHA.

p 6. B yem cxomcTBO M paziIndUMe MexAy OelKaMHM M HYKJIEHHOBBEIMH
KUeao0TaMu?

§ 6. AT® u dpyzue opzaruvecKkue coeduHeHUR
Klemku

B mwboil riaeTke, KpoMme GeIKOB, »XHUPOB, TMOJUCAXADUOOB M HYKJIEH-
HOBBIX KHCJIOT, HACUMTHIBAETCH HECKOJIBKO TBICAY APYIHX OPIraHUYECKHX
coequHeHEMH. WX MOMKHO VCIOBHO pasfieiUTh HA KOHEYHbIE M IIPOMEXXY-
TOYHBIE TIPOAVKTHEI OMOCHMHTE3a W pacmaja.
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Koneunoimu npodyxmamu Guocunmesa Ha3BIBAIOT OPraHUYECKHe CO-
€IMHEHUsA, KOTODble HIPAIOT CAMOCTOATENBLHYIO DOJb B OPraHMaMe WJIu
CAY’AT MOHOMEDAMHM MAJA CHHTesa Ouomonumepos, K umeny KoHedHBIX
NPOAYKTOB OMOCHHTE3a OTHOCATCA AMHUHOKHCJIOTHI, M3 KOTOPBIX B KJeT-
KaxX CUHTe3HPYIOTCHA OEMKH; HYKJEOTHIbl — MOHOMEphI, #3 KOTOPHIX CHH-
TeSHPYIOTCA HyKJemHoBhie kKucyaorel (PHK u JIHK); raokosa, koropas
CIYKHT MOHOMEDPOM /I CHHTe3a IVIMKOTeHA, KpaxMmana, HejIioio03bl,

IIyTs K CHHTE3y Ka)KAOrO0 M3 KOHEUHBIX MPOAVKTOB JEHKHUT uepes psij
NPOMENCYMOYHBLX coeduHenull. MHOrue BEIEeCTBA MOABEPraloOTCs B KIET-
Kax (epMEeHTATMBHOMY pacllellIeHHIO, Dacrayy.

PaccMOTpHM HEKOTODBIE KOHEUHBIE OPraHUUECKHE COeAMHeHMS.

Anenosuagochopnbie Kuca0ThL. OCO00 BAMHYIO POJL B OHOIHEPreTH-
Ke KJeTKHM HI'DAeT AJCeHWJIOBBIH HYKJIEOTH/, K KOTODOMY NpPUCOINHEHbI
eme ABa ocraTka (ochopHOit KucaoThl. Takoe BelecTBO HA3LIBAIOT ade-
Ho3urmpugocpoproi kucaiomoir (ATD). B XUMHUECKHX CBAIAX MEMKIY
ocraTkamMi (ocdoproii kucaorst monexyabi AT® sanacema smeprus (E),
KoTopas OcBoOOXjaeTcsa IpH oTmierieHHH (ocdara:

AT® —AJID + D +E

B aroit peaxmum obpasyercs aderosundupocgopran kucioma (AID)
u dochopraa kuciora (doedar, ).

Onepruio AT® Bce KJIETKM HCHONB3YIOT A nporeccor OGuocHuHTE3a, -
ABHIKEHMSA, NPOM3BOJCTBA Tella, Nepeladyd HEPBHBIX HMMIIYJILCOB, CBeYe-
HUH (HanpuMep, y JIOMUHECHEHTHbIX DaKTepwii), T. e. A5 BCex IporLec-
COB KHIHEAEeATEeNbHOCTH.

AT® — yHmBepcanbHbIi GHOMOrHUecKUl akkymysraTop sHeprum. Cie-
ToBasg oHeprums CoJHLIA M dHEPrus, 3aKJOYeHHAs B norpebaseMolt mu-
me, 3anacalprca B Momexyiaax AT,

Perynaropasie ®m curHajgbHble BeniectTBa. KoHeUHBIMH NPOAYKTaMHU
OnocHHTesa SBJAAIOTCHA BEIECTBA, WIPAIOIIME BAXKHYIO POJEL B DPEryJfluu
(U3NONOrMYECKUX TMPOLECCOB M PasBUTHM opraHuama. K wmeny ux or-
HOCATCS MHOTHEe TOpMOHB! KuBOTHBIX. Hapany c¢ Genxkossimum ropmona-
MH, O KOTOPBIX CKAa3aHO B § 4, M3BeCTHB! rOPMOHEI HeGeJKOBOH mpHpo-
asl. HexoTophle M3 HHUX pEryJIMpYIOT COZEpIKAHHWE MOHOB HATPHUA M BO-
ABl B OpraHMaMe KWBOTHBIX, Apyrue o0ecredMBalOT IOJIOBOE CO3PeBAHME
H HIpaloT BAKHYIO POJIb B BOCIPOM3BEJEHMH JKMBOTHBIX. 'ODMOHBI Tpe-
BOTHM WM cTpecca (HAanpumep, AaAPEHAJUH) B YCHOBUAX HATIPIKEHHAA
YCHIMBAIOT BBIXOJ IJIIOKO3BI B KPOBb, UTO B KOHEYHOM CUETE NPHUBOMMT
K yBenudenuio cHHTe3a AT® m akTUBHOMY HCIOIL3OBAHHIO SHEPIUM, 3a-
NAaceHHOH OpPraHm3MOM.

Hacexomele npomnssBoasT psaj oco0bIX MAXVIHX BEIIECTS, KOTODbIE Hr-
paioT poJib CHTHAJOB, COODINAIOINMX O HAXOMIEHWM IIMIOH, 00 ONACHO-
CTH, NPHUBJIEKAIOIIMX CAMOK K cammam (u Haobopor).

Y pacrenmit umeioTcs cBou ropMoHEHL Ilox aeitcTBHeM HEKOTOPEIX Top-
MOHOB 3HAYMTEJbHO YCKODSAETCSA CO3peBAHUE DPACTEHWH, VBeIHYHBACTCH
HX YPOXAHHOCTE.

Pacteruss npoussogaT COTHM pasHOOGPASHEIX JETYYHX M HeJeTy4Ynx
COEAAMHEHHIT, KOTODLIE MPUBJIEKAIOT HACEKOMBIX, MEPEHOCAIINX IBIUIBILY;
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OTHYTHBAKT MJM OTPABJIAIOT HACEKOMEIX, MUTAMONUXCH DPACTEHHAMH; I10-
JaBIAIOT WHOIZJA PasBUTHE PACTeHMH APYyrux BHIOB, PACTYIHUX DANOM H
KOHKYPHPVIOIIUX 32 MHAHEpPATbHEIE BeIlecTBA B IIOYBE.

Buramussl. K KOoHEUHBIM NpPOAYKTAM OHOCHHTE3a INPHHAIJIEKAT BU-
mamunbt. K HAM OTHOCAT >XHU3HEHHO BayKHBIe COEJUHEHHWA, KOTOPbIE Op-
raHU3MBl JIAHHOTO BHUIA He crIoco0HBI CHHTE3UPOBATE CAMH, a JOJMKHBI
MoJsyyaTh B roTOBOM Buze ussHe. Hanpuwmep, Buramun C (ackopbuuoBas
KHMCJI0TA) CHUHTE3UpyeTca B KJETKaxX OOJBIIMHCTBA JKMBOTHBIX, a4 TaKKe
B KJIETKAX PACTeHMA M MUKpoopraHmsMoB. KieTku desnoBexka, 4UeOBEKO-
06pasHEIX 06e3bAH, MOPCKHUX CBHHOK, HEKOTOPBIX BH/OB JETYYHMX MEILIEH
YTPaTWJIM CIOCOGHOCTE CHHTE3NMpPOBATH aCKOPOMHOBYIO Kumenoty. Iloaromy
OHA ABJIAETCA BHTAMHHOM TOJBKO [AJA YeJOBEKA M INepeYMCJIeHHBIX JKH-
BOTHBIX. Buramun PP (HHKOTMHOBYIO KHCJIOTY) JKUBOTHEIE He CIOCOOHBI
CHHTE3HPOBAaThL, HO €ro CHMHTE3WPYIOT BCe DACTEeHMs M MHOrue OaKTepuu.

BoJbHIMHCTBO M3BECTHBIX BATAMHHOB B KJETKE CTAHOBATCA COCTABHEI-
MU 4YacTAMM (DEPMEHTOB M Y4YaCTBYIOT B OHOXMMHMYECKHX DPeaKIufAx.

Cyrounas moTpefHOCTL UE/SOBEKA B KaXK/JOM BUTAMHHE COCTABJISET He-
ckoabKo Mukporpammon'. Toasko Buramue C HY)XXeH B KOJHYECTBE OKO-
jgo 100 Mr B CyTHH.

HepocTaTok pAza BUTAMHHOB B OPraHU3aMe 4eJOBEKA M KUBOTHBIX Be-
JIeT K HapYIIeHW0 paboThl ()EPMEHTOB M ABAAETCHA NPUYMHON THAMEIBIX
aaboseBannit — aeumamuno3os. Hanpumep, HexocraTor Buramuua C aB-
JgfeTcs NPUUYMHON Tsykesnoro 3abojieBaHHA — IHWHIH, MDY HEJOCTATKE BU-
TaMuHa D pasBUBAETCS PAXUT Y JeTeil.

1. Kaxoso snauenue ATD B wiaerke?

2. Yro sBASETCH KOHEYHBLIMH TIPOAYKTamMm GmocuHTeaa B kiaerke? Ka-
KOBO MX OGuojnoruueckoe sHavUeHUe?

3. Kakyio 6MOJOTMUECKYI0 POJIb B OPraHM3Me BHINOJHAIOT BATAMMUHBI?
BenoMHEMTE M3 KVpea AHATOMHH, (DHEMOTOTMM M THTHEHBl YeI0Be-
K8 CTPOEHME KJETKH.

ce oo

I'nasa II. CTPYKTYPA U ®YHKIIUH KJIETKH

Kaerka — oJleMeHTapHAf eAMHWUIA JKUBOH CHCTEMBbl. DJIeMEHTAPHOMN
eMHMIEH OHA MOMeT ObITh HA3BAHA MOTOMY, YTO B Hpupojae Her Gouee
MEeJKHX CHCTeM, KOTODHIM OblaHM Onl mpucymiu Bce 0Ge3 MCKIIOUEHHSA IpPH-
3Hakwm (cBoiicTBa) )KuBoro. M3BecTHO, WTO OPraHM3Mbl OBIBAIOT OJHOKJIE-
TOYHEIMM (HanpuMmep, HakTepuH, MPOCTEHIINE, HEKOTOPEIE BOAOPOCIH) MK
MHOTOKJIETOYHBIMHA.

Knerka obnagaer BCeMM CBOMCTBAMM MKHBOH CHCTEMBI: OHA OCYIIECTB-
JAeT obOMeH BelecTB M OHEPTHH, PacTeT, PA3MHOMKaeTcd M Iepenaer Mo
HACNEJCTBY CBOM IIPH3HAKW, PEATMPYeT Ha BHEINHHEe DpasfAparkKuTeJu H
criocobua aeurarhed. OHA ABAAETCH HHU3IIEH CTYNE€HbIO OPraHM3anuu, o6-
JafAa0Iel BCeMH 9THMM CBOMCTBAMH.

11 mrr (Muxporpamm)=10"° r (rpamm).
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Cnenuduueckre QYHKUHE B KJeTKe pacmpefiesieHbl MeXAY 0p2aHou-
0amu — BHYTDHUKJIETOYHBIMH CTPYKTYDaMu, HMEIIHAMH ONpeleJeHHYIO
GopMy, TAKMMH, KaK KJIETOYHOE SAPO, MUTOXOHADHE M Ap. ¥ MHOTOKe-
TOYHBIX OPraHM3MOB Da3Hble KJETKH (HATIpMMEp, HepBHEIE, MBIIIEYHbIE,
KJIETKMA KPOBH Y JKHBOTHBIX WMJIHM KJETKH cTe6ns, NUCTHEB, KODHA V pac-
TEHHW#) BBEINOJHAIOT pasHble QYHKIUM M DABIAYAIOTCHA II0 cTpykType. He-
CMOTPA Ha MHOroof6pasme (OpM, KJIETKM Pa3HBIX THIIOB 0BJI4AAIOT nopa-
SHTEJbHBIM CXOACTBOM B CBOMX IVIABHBIX CTPYKTYDPHBIX OCOGEHHOCTHX.

§ 7. Knemounasa meopus

Ilepssie ma6mronenus Hajx Kaerkoit. MaoBperenue MHKPOCKOIIA U ero
HCIIOJIb30BAHME [IJIA OHMOJMOTMYecKUX HAOIIOeHU TO3BOJIMAI0 OTKPBITH He-
M3BECTHBIA 10 TeX [Op MHD.

Hauanom mayuenus kieTkm Mo:xuO cumrats 1665 r., Korga amrimii-
ckuit yueHbiii PoGepr I'yk Bmepshle yBuIen B MHKPOCKON HA TOHKOM
cpese MpoOKM MesNKHe SYeKH; OH HA3Ban uX wkaemkamu. Ilo Mepe yco-
BEPIIeHCTBOBAHUA MUKDOCKOIIOB MOSABAANUCH BCE HOBBIE CBEACHHA O Kie-
TOYHOM CTPOEHHMH PACTUTENBHBIX WM JKUBOTHEIX OPIAHUZMOR,

K mavany XIX B. npeacraBleHus 0 KJIeTOUHOM CTPOEHHHU JKHUBBIX Op-
PAHA3MOB MNOJYYHIH IIMPOKOe PACIPOCTPAHEHHME M NpusHaHme. OJHAKO
4TO cODOM NpeAcTaBIAET KJIETKA, KAK OHA YCTPOEHA, KAKOBA ee polE B
OpraHH3Me, Kak OHA IPOM30LLIA M MHOMECTBO ADYIHX BOIPOCOB OCTABA-
auck Ge3 orTeera.

IlosiBtenme u pasBuTHE KIAeTOUHOH Teopuu. OueHL BaKHOE OTKPBI-
tie B 30-x ropax XIX B. cfenan MOTMAHACKHMN ydeHbIi Pobepr Bpoyu.
Paccvarpusas B MMKDOCKON CTPOeHME JMCTA DACTEHHS, OH ofHapyKuI
BHYTPH KJIETKH KpyIJoe IIOTHOe o0pasoBaHMe, KOTOpOe Ha3Bail A0poM.
9710 OBLIO 3aMeuaTeNbHOE OTKPLITHE, NOCKOJBKY OHO CO3IAJIO0 OCHOBY I8
COIIOCTABJIEHMA BCEX KJETOK,

B 1838 r. memenxmnit yuensiit M. Illneiizen NMepBBIM NpHIIE] K 3a-
KJII0YEHUIO 0 TOM, YTO AAPO SABAAETCH OOABATENLHLIM CTPYKTYDHBIM aje-
MEHTOM BC€X DACTHTeNbHBIX KJIETOK. IJ0O3HAKOMUBIINMCE C 3THM HCCIeno-
BauneM, T. llIsanH, cooreuecrBennux Illneiinena, Guin VAUBIEH: TOYHO
TaKkue e oOpas’0BaHUA OH OGHADYIKWI M B JKMBOTHBIX KJETKAax, nayue-
HUeM KOTOPLIX 3aHuMancs. Comocrasrenue GOJBIIOrO YMena PACTHTENb-
HEIX M JKUBOTHBIX KJIETOK I[IPHBEJIO €ro K BBIBOAY: BCe KJIETKH, HECMOT-
pPA HA UX OrPOMHOe pa3HoOOpaswe, CXOMHBI — y HUX ECTh HJpA.

OBo6mus pasposnensbie daxrsr, T. Illsana u M. Ilreitnen copmy-
JIHPOBANH OCHOBHOE MOJIOYKEHHE KJIeTOYHOH TeOpHuu: 8ce pacmumenvHbie
U HUBOMHbLE OPZAHU3IMbL COCTMOAM U3 KAEMOK, CXOOHLIX NO CMPOCHUI.

Hemenxuit 6uonor Pyzoasd Bupxor B 1858 r. BHec OueHB BaKHOE
JOTIOJIHEHWE B KJIETOUHYI0O Teopuioo., OH A0KA3AJ, 4YTO KOJHYECTBO KIETOK
B OpraHusMe yBeJINYMBAETCA B DPE3YJbTATE KJETOYHOTO AeJeHWs, T. e.
Kaemia npoucxodum monbko om KIemku.

Knerounas teopus sBuMnacke ogHMM M3 BeaMKHX orkpeiTuil XIX B,
Knerounas Teopusi neuT B OCHOBe NPEJCTABIEHMII O eIMHCTBE BCEro
KUBOTO, OOMIHOCTH €ro NPOMCXOMKAEHHS M IBOJIONMOHHOTO DA3BUTHUA.
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OcHOBHBIE VCIIEXH UHTOJOMHHA (OT Tped.
«IIUTOC» — KJeTKa) — HayKH O KJIeT-
ke (kak, Brpouem, H 000 HayKH O
OpHPOJe) CBA3AHEI C Pa3BUTHEM METOIOB
HCCJIeJOBaHUA.

Biarojgapsa pajbHelemMy ycopepiueH-
CTBOBAHHWIO CBETOBOr0 MHKPOCKONA W Me-
TOAOB OKPACKH KJIETOK OTKPBITHA CJe-
JIOBAJN OAHO 3a ApYruM. 3a CPaBHHUTEJb-
HO KOpPOTKOe BpeMs OblIM BBIJEIEHBL N
OIMCAHBL HE TOJBKO AP0 W yumonnas-
M@ KJIETOK, HO M MHOTHE 3aKJTI0YeHHBIE
B HHX CTPYKTYPHO-QYVHKIMOHAJLHLIE
YacTH — opzaHoudsl.

B HacTosmee BpeMs KJIETKY H3yua-
10T, TPUMEHAA (HU3HYEeCKHMe H XHMHYe-
CKHMe MeTO/ibl MCcejefoBaHusa W HOBeiilme
npubopel. DTO M NEKTPOHHBIE MHKPO-
ckonsl (puc. 9), zapoliue yBeInyeHue 0
1 000 000 pas, ¥ npUMeHEeHHE CHElUATb"
HBIX KpacuTeaeil, MO3BOJNAKIINX H36H-
paTesibHO BBIABUTH KJETOYHBIE CTPYKTYPHI, M Ap. Ilas Toro yTO0Bl M3V
YUTL XHMHYECKUI cOCTaB KJIETKM NJIM €e 4YacTell, MPUMEeHANT MeTOoJ LIeH-
rpudyrupopanuda. OH OCHOBAH HA TOM, YTO pasHbleé KJIETOUHLIE OpPraHo-
HAB MMEIOT pasHkle Maccy M IUIOTHOCTH. IIpwm ouens ObicTpOM Bpalie-
HUM B yJabTpanenTpudyre pasiuiyHble OPraHonJbl IpPeJIBaAPUTENBHO
M3MeJbUeHHBIX KJIETOK DACIOJaraloTcs CJOAMU: BHU3Y OKaswBaioTcd 00-
jee TsIKedble M IUIOTHRIE opraHougsl. Crom pasgensioT ¥ OpTraHOHbI
"H3YYAIT OTIEJBHO.

C npuxomoM B HAYKY O KJeTKe (U3MYeCKUX M XHMHYECKHX MeTOAOB
uccefoBaHAA ObIJO BBISBJIEHO YAWBHTEJIbHOE €MHCTBO B CTPOEHMH KJie-
TOK PasHBIX OPraHU3MOB, NOKA3aHA HEpa3PbLIBHAfA CBA3b MEMAYy HX CTPYK-
Typoit u (yHKUueit. Brarogaps 3ToMy OCHOBHbIE TOJOMKEHHA KJIETOUHOIT
Teopuu, copMmyaupoBaHHble Oojlee cra Jer Hazax, ObLIM PA3BUTHI M
yrayGieHsl.

OcHOBHBIE NMOJOMKEHUA KJIETOYHOH TEOpHH HA COBPEMEHHOM oTane pas-
BUTHA OHosorun (opMyaupyIOTCA TaK!:

1. KneTka siBafeTcs OCHOBHON CTPYKTYDPHOH M (DYHKIMOHAJBHOW eaH-
HuLeidl xu3HEA. Bee OpraHHSMBI COCTOAT M3 KJIETOK, XH3HL OpPraHM3Ma B
1esoM 00YCJIOBJEHA B3aUMOJeicTBHEM COCTABJIAIIIUX €ro KIeToK.

2. KneTkm Bcex OpPraHM3MOB CXOZHBI 10 CBOEMY XHMHYECKOMY COCTa-
BY, CTPOEHHIO WU (PYHKIMAM.

3. Bece HoBRIe KJIeTKH 00pasaylTcda NpH OeJieHHA HCXOAHBIX KJIETOK.

OCTaHOBMMCH KpPATKO Ha NOJOKEHHAX KJETOYHOH Teopuu. [lna Beex
KJIETOK XapakTepHa crocofHOCTh K POCTY, PASMHOMKEHHIO, JBIXaHWK, BbI-
NeNeHHI0, MCHOJL30BAHHI0O H TPEeBPAallleHHI0 dHEepPrud, OHH pPearupyior Ha
pasapaskenne. Takum oOpasoM, KJIeTKH 00J187al0T BCeil COBOKYITHOCTHIO
CBOMCTB, HEOOXOZHMBIX AJNA NOAAep:kaHusA Ku3Hu. OTaenbHble UX YacTH
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He MOTYT BREINOJHATEL BEeCh KOMILIEKC JKUBHEHHBIX (DYHKIMIT, TOJIBKO co-
BOKYIHOCTE CTPYKTYD, 00pasymomux KJIEeTKY, NpPOABIAET BCe NPHU3HAKH
auBoro. IToaTomy TONBKO KJeTKA SBJISAETCA OCHOBHOH CTPYKTYDHON H
GYHKIMOHAIBHON eAWHUNEH KUBBIX OPraHM3MOB, ¥ MHOTOKJIETOUHBIX Op-
raHuamMoB (pacTeHuif, MKUBOTHBIX, IpubOB) OTJeJbHBIE KJETKH TECHO M
CJaXKeHHO B3aUMOAENCTBYIOT APYr C APYroM.

Puc. 10. Paanuunbie GOPMBI KJIETOK B CBASH € BBHINOJHAEMBIMH (DYHKIHAMM.
I — RAGTKHM OOUTENMA KHUUIEUHUKA; 2 — GAKTepUM (KOKKHM, KHIIEUHAH MAI0U-
K8, COMDH/INEI CO MIYTHKAMH HA KOHOAX Tena); 3 — IHATOMOBAs BOJAOPOCIHE;
4 — MBlIeYHAaA KIETKA; 5 — HepBHAS KJIeTKa; 6 — OJHOKIeTOuHAf BOIOPOCTE
aunerabyaapusa; 7 — KIeTKU leuenn; 8§ — wunbysopusa; 9 — APHTPOIIUTEL ue-
joBeka; 10 — knerku snuuepmuca ayka; 1l — KIYTUKOHOCEN
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Kiaerku BceX OpraHM3MOB MMEIOT CXOAHBIH XUMHUYeCKHH cocras (I10-
npobuee 06 arom ckasano B § 1—6). Knerkn KuBOTHBIX, PaCTeHHH, rpH-
60B, B TOM YMCJe M OJHOKJIETOYHBIX, MMEIOT CXOZHOe cTpoeHMe, Bce oHm
HMeIOT AAP0 W IHUTOIJIazMy. B nuromnaszme moji CBETOBBIM MHKDPOCKONOM
XOpOIIO BHAHBI HEKOTOPbIE KJIETOYHBIE OPraHOMABI: BAKYOJH, XJIOpOMJa-
CThI, MUTOXOHADUM — M pPAa3MHYHOTO DPOJAA BKIOYEHUA: MEJTKHe KaIlIn
JKHpa, IPaAHyJBl Kpaxmana, HeKOTOpbie MUIMEeHTBHI.

Crpoenue GOJBIIMHCTBA KJIETOYHBIX OPTAHOMJOB BO BCEX KJIETKAX TakK-
’Ke oyeHb cxomuHo. M B TO Ke Bpemsa (opmMa M pa3Mep KJETOK Jaye B
Ipefesax OAHONO OPraHM3Ma OYeHb PadHOOOpasHbI, YTO 3ABMCHT OT Clle-
[MATU3ANMN KJIETKH W BhIMONHAeMod el (QyHKmuH. OHM Moryr ObITH B
BUJe MHOIOTPAHHWKOB, & TAK)Ke MUMETh NUCKOBHAHYIO, IIAPDOBHIHVIO, K-
fuueckyio (opmy. Hanpumep, KJIETKM IOKPOBHBIX TKaHeH IJIOCKHE H
IJIOTHO NPUJIEraiT APYT K APYry, HEpBHbIe KJIETKH BBITAHYTHI B AJIUH-
Hble HATH Hu T. A. (puc. 10).

Cpesave padMepbl KJIETOK — HECKOJBKO JECATKOB MHKPOMETPOB, XO-
Ta OGLIBAIOT KJETKM MeHbIIMX W Ooapmimx pasmepoB. Tak, y desoBeka
umeroTca Hebonpmue chepuueckoi (opmbl JUM@OHIHBIE KIETKH JHaMe-
TpoM oxono 10 mMxM' ¥ HepBHBIE KIETKH, TOHYAWIIME OTPOCTKH KOTO-
peiX zoctHraoT Gomee 1 M.

OGIHOCTh XUMHYECKOr0 COCTABA W CTPOEHHA KIETKH — OCHOBHOM
CTPYKTYPHOH M (DYHKUMOHAIBHOH eJMHMILl JKUBBIX OPTaHH3MOB — CBH-
NeTeNBCTBYET O eIMHCTBE MPOMCXOXKJAEHHA BCET0 MKHUBOIO Ha 3eMie.

p 1. Henonssysa 3HAHMSA O KJAETOYHOH TEODHH, NOKAKHTE eJNHCTBO MpPO-
MCXO0K/IeHUA JKU3HH Ha 3eMmie.

p 2. Jlokamure, UTO KJIETKA — CTPYKTYPHAS M (QYHKIMOHAJIbLHAA €An-
HUIA KUBBLIX OPraEW3MOB.

@ 3. KaxoBo 3HaueHWe KJETOYHOH TeOpHH?

o] BenomMEMTE M3 Kypca aHaTOMHH, (U3HOJOTHH H I'MIHMEHbl 4eJoBe-
KA XHMHYeCKHil COCTAB KJETKH M €e JKM3HeHHbIe CBOMCTBA.

§ 8. Humonnasma. Inazmamuieckas membpana.
Indonrazmamuveckas cemb.
Komnnexe T'onvdxnu u ausdocombol

Iuronaazma — o0A3aresbHAd YAaCTh KJETKH, BAKJIIOYEHHAA MeXAy
nnasMatudeckoit mMem6pamoit m aapom. Ilmronnmazma BRJIOYAET PA3IHY-
Hple opraHouzbl, IIpocTpaHCTBO MeyK/]y HUMH 3aI0JHEHO Yumosoniem —
BA3SKMM BOJHBIM pPaAcTBOPOM DPa3JIHYHBIX coe u OpraEv4yecKHux BeIecTs,
NPOHUBAHHEIM CHCTeMOW OEJIKOBBIX HUTeH — yumockeremom. B cocras
OUTOILTIA3MEBI BXOAAT CIeAVIOIIHE OpPraHoMjabl: SHIOIIMa3MAaATHYECKAA CEeTh,
pubocoMbl, MUTOXOHIPHUH, IUIACTHALI, KOMILIEKC ToapaKH, JTA30COMBI, 0P~
FAHOMIE! IBMIKEHUA W Ap. DOJBIIMHCTBO XUMHYECKHX M (H3HOJOrHYEe-
CKMX NpOIECCOB KJETKH MPOXOAMT B IATOILIasMe. BHOBL CHHTE3WPOBaH-
HLIe BeIlecTBa IepeMelarwTCA BHYTPH KJeTHKH HJIH BBIBOJATCHA H3 Hee.

11 mm=10% mxm (Muxpomerp)=10° M (sanomerp).
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Pue. 11. Knerka moj 3JeKTPOHHBIM MHKDPOCKOIIOM.
1 — nnasmaruueckas memOGpana; 2 — 3HAOILIA3MaTHYeCKas CeTh; J — IEHT-
pHoab; 4 — MEeXKJIETOYHOE NIPOCTPAHCTBO; 5 — INHHONUTO3HBIH KaHA;



6 — NUHONMTOSHEIH myseipek; 7 — xomitexe lompamun; 8 — aAapo; 9 — aAn-
puimko; 10 — sagepuas obosouka; I1 — smsocoma; 12 — MHUTOXOHAPHA

2- 1. K, Beanen




MeXKneTo4yHoe nNpocTpaHcTBO

WM@W i

i I

6enok, NPoHU3bLIBAIOLMIA
mMmemMm6paHy HacKBO3b

Pye. 12. CxemMa CTpOEHHS NJIA3MATHYECKONR MemOpask!

IInasmaTnyeckan memOpana. Hascnas kieTka KHBOTHBIX, DacTeHHI,
rpuboBE OTTpAHWYEHA OT OKPYKAWIEH Cpedbl HJIH IAPYTHX KJIETOK NAas3-
mamuyeckou membpanoir, Tommuua sToit MemOpanbl Tak Mana (0KoJO
10 HM), 4TO ee MOXKHO YBHAETh TONBKO B 3JEKTDPOHHBI MHKDPOCKON
(puc. 11, 1).

Hapyxuaa nirasMaTndeckas memOpaHa ocyliecTBiasier psj (DYHKIHIA,
HeoOXOAUMBIX IJIA JKUBHENEeATEIBHOCTH KJTKH: 3alUIIaeT IHUTOILIA3MY
OT (M3NYEeCKUX M XMMHYECKHX IOBPEKIEHHI, JesaeT BO3ZMOMXHBIM KOH-
TAKT W B3aMMOJlelicTBMe KJIETOK B TKaHfAX ¥ OpraHax, uabupareabHo obec-
NeynBaeT TPAHCIOPT B KJETKY MHUTATENbLHBIX BEIECTB M BhHIBEJEHHE KO-
HEYHBIX NpOAYVKTOB obmeHa. CToNb CHOKHBEIM (DYHKIHMAM COOTBETCTBYET
H CTPOEHHEe IIa3MaTudeckol memOpanmel (pue. 12).

Ilnaamaruuyeckas MeMOpaHA COCTOMT M3 JHUNHAOE M OenkoB, JIunuas
B MeMmOpase o0pasyioT ABOIHON cyoif, a OelKM NPOHU3LIBAIOT BCIO ee
TOJIIY, MOTPY:KeHLl HA pasHyw ray0HHY B JHOAIHBIA CJI0H WIH
pacrnojaralTci# Ha BHeIIHeH © BHYTPeHHeH MOBEPXHOCTH MeMOpaHbI
(pue. 12). K Hekoropeim GenkaM, HAXOAANIMMCA HA HAPYIKHOH IOBepX-
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HOCTH, NPUKpPENJeHbl yriaeBoabl. DelKH B yraeBoZbkl Ha MOBEPXHOCTH
MeMOpaH y DPA3HBIX KJIETOK HEOAHHAKOBBI M SBIAITCA CBOe0OpASHBIMH
VKasaTeaAMH THIA KJeTok. Hanpumep, ¢ DOMOINBI 3THX yKasarenei
CHepMAaTO30MAbl Y3HAIOT AlNeKIeTKYy. Brarogmapa MeMOpaHHEIM moJHcA-
XapUAHLIM «aHTEeHHAM» KJETKHW, NIDUHAIJIEeKAIIHe K OAHOMY THINY, yiaep-
JKHBAIOTCA BMecTe, 00pasys TKaHW. DenkoBele MOJeKyJbl obecrneyuBaroT
nabupaTenbHBIl TPAHCIOPT CAXAPOB, aMHHOKHCJIOT, HYKJEOTHIAOB WU ApYy-
THX BEMEeCTB B KJETKY HMJH H3 KJIETKH.

Crpoenne mMemOpaH BceX JpPYrMX ODPraHOKWAOB CXOJHO € mJjasMarTHye-
CKOif MemOpaHOlf. PasnW4aloTcsi OHH COCTABOM, COOTHOIIEHUEM JIMIINJI0B
1 DenxkoB, WX PACIIOJIOKEHHEM B CTPYKType MeMmOpaH.

Jlns mepeHoca BOABLI M PA3JIMUYHBIX MOHOB B KJETOUYHOH MemOpaHe HMme-
HTCA TIOpBI, Ye€pe3 KOTOpble B KJETKY MACCHBHO [OCTYMNAIOT BOXa U He-
KoTopele mMOHEI. KpoMme ToOro, cyuiecTByeT AKTHBHBIA IIePEHOC BEIIEeCTB B
KJIeTKY C IOMOIIBLI0O CHEeHNHAJIbHBEIX OeJKOB, BXOAALIMX B COCTAB ILjIazMa-
Tuyeckon membpansl, OH OCYIECTBIAETCA TaKIKe H& OCHOBE IIPOIECCOB
¢aronnTo3a ¥ MHUHOILMTO3A.

3axXBaT MIAa3MATHYECKOW MeMOpAHOH TBepAbLIX YACTHI] M BIAYUBAHUE
(BTArUBaHWE) UX BHYTPH KJETKH HA3BIBAIOT azoyumosom (oT rped. «ga-
roc» — TMOMHUPATE U «LUTOC» — KJeTKa). ITO fABJEHHe MOKHO Habmo-
JlaTh, HANpUMeEp, OpH 3axBaTe aMebol 0osee MEJKHMX OJHOKJETOYHBIX
OpPraHM3MOB HJIM NpH 3axBaTe 0aKTepHi, MPOHHUKIINX B OPraHU3M XH-
BOTHOI'0 WJIM 4YeJIOBeKa, JeHKOLHTAMHA KpPOBH.

CxomEBIM 00pasoM monajalT B KJAETKY pPACTBOPHMbBIE B KHAAKOCTH
MeJIKME YacTHUBl uam Moygekyiawl. [lmasmatuuecxas memOGpana obpasyer
BIAYMBAHME B BHJAE TOHKOIO KAHAJBIIA, B KOTODBIA M [onazaeTr KHUA-
KOCTh C PACTBOPEHHBIMH B Helt pemiecrBaMH. OT kaHanblia 3aTeM OTIOY-
KOBBIBAIOTCA Ny3eipbkH (puc. 11, 5 u 6). Oror cnocob HA3BIBAIOT NUHO-
yumosom (0T rped. «NUHO» — IBI0 M <«IHATOC» — KJeTKa), oH Haubo-
Jle€é YHHBEPCAJBHBIN, [OCKOJLKY MPHUCYIN KJIETKAM pacTeHUM, >KMBOTHBIX
1 rpubos.

JIuzocomsr. Ilonagas B HUTOIJIA3MY, TMHOIMTO3HBIE M (haronmMTO3HBIE
Ny3BIPDEKH IIEPEeJBUIralOTCA B HEH W CJHMBAKTCA ¢ Jusocomamu (OT rped.
«JIU3€0» — PpAacTBOPSAID M <¢CcOMas — Teao). ITH MeMOpaHHBIE OPraHOU-
bl KJIETKH MMenT oBaiabHy0 (Gopmy u guamerp 0,5 mxm (puc. 11, I1).
B mmx maxoaurcs Habop (QepMEeHTOB, KOTOphle paspymaioT 6GeakH, HyK-
JIEMHOBEIE KHCJIOTHI, YIJIeBOALI, TUOHALI. DepMEeHTHI JIH30COM pPACIIenJis-
0T NIPHHECeHHEIe THHONWUTO3HBIMH HIH (JaronUTO3HBIMH IY3bIPHKAMH IIO-
JUMepHLIE COCAWHEHUA X0 MOHOMEPOB, YCBAUBAEMBIX KJIETKOIL.

Mem6pana JH30COM MPENATCTBYET IPOHUKHOBEHUIO COOCTBEHHEIX (ep-
MEHTOB B IIUTOILIA3MY KJETKH, HO €CJH JH30COMa IOBPE:KAAeTCHA OT Ka-
KHX-THO0 BHEIIHMX  BO3JEHCTBHH, TO paspymlaercds BCA KJeTKa HIH
gacTe ee. JIM30COMBI BCTPEYAIOTCHA BO BCEX KJETKAX PpACTEHHWH, JXHBOT-
HBIX ¥ TpubOB.

OcymiecTBNsAA TepeBADUBAHHWE DPA3IMYHBIX OPraHMYECKMX YAaCcTHIl, JH-
30coMEI 00eCIIeYHBAIOT NOTOMHHUTENBHBEIM <ChIPh@M» XMMHUYECKHe MU 3Hep-
reTHYecKHe nponeccsl B Kjerke. [Ipu rosofaHuM KIeTKH JH30COMEl Ie-
PeBapUBAIOT HEKOTOpBLIe OpraHouisl, He ybusBaa wiaerky. Takoe wacTuu-
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Puc. 13. Cxema CTPOEHHSA 3H/IOTIAZMATHYE-
CKOH ceTH.

1 — ceBoBogable pubocoMbl; 2 — MOJOCTH;
3 — pubocoMel, TPHKPEIIEHHLEe K MeMOpa-
Ham; 4 — sjgepHas 000J0YKa

MembBpaHs

Nuzocomer

Puc. 14. Cxema CTpoeHMA KOMILJIEKca
lonsmxn

HOe TepeBapuBaHMEe obecmeuu-
BaeT KJeTKe Ha Kakoe-To Bpe-
M He0OXOAMMBIA MHHHUMYM
OHATATEJBHBEIX BeulecTs. WHO-
rja JU30COMEI IIepeBapPHBAIOT
LeJible KJeTKH U TPYINBl KJe-
TOK, 4YTO MIDAET CYIIeCTBEH-
HYIO POJIb B IIpOLIECCAX PA3BH-
TUA Y KUBOTHBIX. [Ipumepom
MOJET CJIYMUTH YTPaTa XBOC-
Ta IIPU [PeBPALEHUU T0JIOBA-
CTHKA B JAIYLIKY.
JHIOIIAZMATHYECKAA CeTh
(IOIIC) u pubocomel. Dugonnas-
MAaTHYECKas CeTh ABJSETCH CH-
cTeMolf CHHTe3a M TPAHCIOPTA
OpPraHNYecKHX BeIlecTB B IH-
TOIJIA3MEe KJETKH M IIpPeICTaB-
ager coboit amypHYIO KOHCT-
PYKIIMK) W3 COeIHUHEHHBIX 10~
JIOCTel, KAHAJILIEB U Tpybouek
(puc. 11, 2; 13). Oum orpanu-
gyeHbl MeMOpaHol, CXOZHOM IO
CTDOEHHIO € ILJIA3MATHYECKO.
K memOpasam sHjOILIA3MA-
TUYECKOH CeTH IIPHKPEILIeHO
fOoablroe umeno pubocom —
MeJIbYANIINX OPraHOMI0B KJIeT-
KH, HMeIUX BUJ cdepsl
auamerpom 20 HM u cocTos-
mux u3 pPHK u Genxos. Ha
pubocomMax M IIPOMCXOMUT CHMH-
Te3d DenKoB. 3aTeéM BHOBbL CHH-
Te3HPOBAHHBIE Dekn nocryna-
IOT B CHCTEeMY IIOJOCTeH H
KaHAaJbIEB, N0 KOTOPLIM Iepe-
MeIalTCA BHYTPH KJIETKH,
B nuTonnasme KIETKH eCTh
¥ cBODOAHBIE, HE TPHKDEILIeH-
Hble K MemOpanaM SHIONJIa3-
MATHYeCKONH ceTu pHubBOCOMEI,
Kar npasuno, oHm pacmoJara-

KOTCA IpynnaMi, Ha HUX TOXKe CHHTEe3HDPVIOTCH fenku, HCIIoJIb3yeMbie ca-

MOH KJIEeTHKOH.

Kovmnueke Toasmxu. ITocTynawinue B MpOCBeTH! NOJNOCTeH M KaHANb-
LeB SHIOMIIa3MaTHUYECKOH CeTH MPOAYKThI DMOCHHTE34 KOHIEHTPUPYHTCH
A TPAHCIOPTHPYIOTCA B CHEIMANBHBINX anmapar — womnaexc IoavOxicu

(puc. 11, 7).
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dror opra’Houj, HMelIHil pasmep 5—10 MKM, cocTrouT M3 3—8 cJo-
JKEeHHBIX CTOIIKOM, VIIOIIEHHBIX, CJEerka HM30THYThIX, AUCKOOOpa3HBIX IO-
aocreit (puc. 14). OH BRIDONHAET B KJeTKe pasHooOpasHble (QYHKIMH:
VYACTBYET B TPAHCHIOPTE MNPOAYKTOB OMOCHMHTE3a K MNOBEPXHOCTH KJETKH
M B BBIBEIEHMHM HX W3 KJETKH, B (pOpMHpPOBAHMH JIM30COM M T. [.

B HacrosAmee BpeMs CJOMKHJIOCH TPEACTABIEHWE O HAJWYUHU B KJET-
Ke eduHoit memOpanHoil cucmemst. B aT0fl cHCTeMe B3aHMOCBA3AHBI Ta-
KHMe Oprasonabl KJeTKH, KakK IuiasMaTHuyeckas MemOpanHa, 9HAOIIA3MAa-
THYECKAA CeThb, siAepHasa o0osouka, KoMmiieke ['OJbAsKHM, JTU30COMBI, Ba-
KYOJIH,

1. Kax cBf3aHO cTpoeHHe KJIeTo4HOI MeMOpaHBI ¢ ee (PYHKIUAMHU?
2. Kax mpomexofuT AKTHBHOE MOTJIOIIEHHE BeIeCTB KJIeTKOi?

3. Kaxosa cBaA3h Me:xay pubocoMEMH M 3HIOIIAZMATHYECKON ceThbio?
4. Kaxosel cTpoenue u (GYHKOHUM Jusocom?

eoee

§ 9. Qumonnaama.
Mumoxondpuu, naacmudust,
opzanoudv., 06UNCEHUR, 6KNLIOYEHUA

Muroxosapuu. B nmuronnasmMe KJIETOK JKMBOTHBIX W PACTeHHMH pacIo-
JIOMKEeHbl TAK HA3bIBAEMbIe JHEPreTHYECKHEe OPraHOMIbl — MUMOXOHOpUU
(or rpeu. «MHTOC» — HHTh, «XOHAPHOH» — 3epHO). PopMa MHTOXOH/[-
pHil pasauyHA, OHM MOTYT OBITH OBAJBHEIMH, NaJ0YKOBUAHBLIMH, HHUTe-
BHAHBIMH CO cpegHuM amamerpom 1 MrM u gausHod 7 mMrM. Yucno mu-
TOXOHAPHH B3aBHCHUT OT (PYHKIMOHANBLHOM AKTHBHOCTH KJETKH M MOKeT
JIOCTHTaTh JIECATKA THICAY B JIETATENBHBIX MBIIIIAX HACEKOMBIX.

Buyrpennee crpoerne muToxoHapuii (pue. 11, 12; 15) usyueHo c¢ mo-
MOIIBK 3JEeKTPOHHOr0 MUKpockomna. Ha sinexTpoHHBIX MuKpodororpadu-
AX BHJHO, 4YTO MHTOXOHJDMUH CHADPY’KHM OrpaHWUYeHbl BHeIIHedl memOpa-
HOH, KOTopas B OCHOBHOM HMEET TO K€ CTDPOeHHe, UTO M ILJazMaTHye-
ckaa membpana. [loxg HapykHo# MemOGpaHoil pacrnonaraercd BHYTDPEHHSASA

MmemOpana, obpasywoinad MHOTOYHCIEHHBIE CKIAAKH — Kpucmsi. BHYTDH
muToxoHApUH Haxogareas PHE,
IHHK u pubocomsl, oTiauuaio- BHewnas memOpana

aipecsa OT ULHTONMIa3MaTH4Ye-  BuyrpenHaa membpaxa
ckux. B ee memMOpaHBl BCTpO- -
eHpl crnenupuueckue Qepmen-
Thi, € MOMOIIBI) KOTOPBIX B
MUTOXOHAPUU IPOACXOAUT IIpe-
obpasoBanue IHEPrUW MUTA-
TEJILHBIX BeIleCTB B OHEPTHIO
ATD, HeobDXoAUMYIO A UG-
HEeJIeATEeJIBHOCTH KJIETKH H Op-
raHuaMa B I€JIOM.
IlnacTuael. 910 OPprasouisl,
CBOMCTBEHHBIE TOJLKO KJIETKAM

pacrennii. CyliecTBylOT TpH Pue. 15, CxemMa CTPOEHMH MHTOXOHIPHH
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BH/IA IIJIACTH; 3€JIeHLIE XJI0-
YNOXEHHbIE rpaHbl  POTLJIACTHI, IBE€THBIE (HO He
G XNOPOGUANOM 3eJIeHBIE) XPOMOILTACTEI M
becrBeTHEIE JIEHKOIJIACTHI.

Xanoponaracm (puc. 16)
no ¢opMe HANOMHHAET AHUCK
HJIA 1ap jguamerpom 4—
HapyxHas 6 MKM C ,a,aoﬁnoif MemOpa-
mem6paxa HOiT — H};pymnou H BHYT-

peHHe#. BHyTpm xJjopomia-
SIpesAR MOKOGaa cra umeorca [IHK, puboco-
Puc. 16. CxemMa CTpPOEHMA XJIOPOILIACTA MBI U ocobrle MeMOpaHHEIE

CTPYKTYPEI — 2parbl, CBA-

3aHHble Memay coboii M c
BHYTpeHHei MeMOpaHo#i xJjopomnacra. B KaxJoM XJ0opomnjacTe OKOJO
50 rpaH, pacmoNOMEHHBIX B UIAXMATHOM MOPAAKEe IJIA JYYIIEro yJas-
JUBAHUA cBerTa. B MemOpaHax I'paH HAXOJWUTCH 3€JIeHBIH TTMTMeHT X.J0-
poguan. Bnaropapsa XaopoHINY B XJOPOILTACTAX IPOUCXOANT IIpeBpa-
IIeHHe SHepruM COJIHEeYHOr'0 CBETA B XMUMHYEcKyw aHepruwo ATE. Duep-
rua AT® wucnonedyerca B XJOPOMJACTAX MAJIA CHHTE3a OPraHUYECKHX
COEOMHEHHH, B IEPBYI0 O4Uepeldb YIJIEBOAOB.

Xpomonnacmet. TTarMeHETBl KPACHOIO W KEJITOT0 IBeTA, HAXOAAIIHE-
cA B XPOMOILJIACTaxX, NMPHLAIOT PA3IMYHLIM YACTAM DPACTEHHH KDACHYIO U
KeNTyI0 okpacky. KopeHb MOpPKOBM, IJIOZBI TOMATOB OKpAIIEHE! OJaro-
Japa [HIMeHTaM, cojep:kalumca B xpomomaacrax. Coderanue Xpomo-
IIJIACTOB, COAEPIKAIIUX pa3HBIE IHUIMEHTHI, co3dgaer 0oJiblioe pasHoobpa-
3ue OKpacoK IBEeTKOB W ILIOJ0B PACTEHHIA.

Jleitkonaiacmyl ABAAIOTCA MECTOM HAKOIJIEHWA BalaCcHOT0 ITHTATENb-
HOro BemecTBa — kpaxmana. OcobeHHO MHOIO JEHKOMIACTOB B KIETKax
kaybneil kaprogena. Ha cBery meHKONIacTEl MOIYT NMPEBPAIIATHECA B XJIO-
pomtacTel (B peayabTare uero KAyOHH kKaprodens seneseior). OceHbio
XJIOPOILJIACTEl IPEBPANIAIOTCH B XPOMOIJIACTHI M 3eJeHbIe JHCThI M ILIO-
OBl JKENTeI0T W KPACHEIOT.

Iocrosinroe nBuxenue kiueren. Opranowasl ABMKenns. Muorme Kier-
KM OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHH3MoB 00/1aaioT crnocobHo-
CTBI0O K ABMikeHMI0. Ilog oTUM HMOHMMAaETCH W [BHIKEHHE KIETKH B IPO-
CTPAHCTBE, M BHYTPHKJETOYHOE JBHKEHHE ee OpPraHoujaoB. B XHIKoi
cpefie mepeMeIlleHHe KJIETOK OCYIIECTBJIAETCH [IBMIKEHHeM IMKI'YTUKOB H
pecanuer (pue. 10, 2, 8, 11). Tax mepeABHMrarwTCAd MHOTHE OJHOKJIETOY-
Hble, HANpUMEp OBIJE€Ha 3eleHafd, IKIYTHKOHocel, wuHy30pus
n ap. Hekoropeie Buasl GaxkTepuil TakKe [ABHKYTCHA C MOMOIIBIO JKTYTH-
KOB, JUIMHHBIX ¥ M'MOKHX, KOTOpHIe ObICTPO Bpamalorcs, obfecneymsas mpo-
JBH:KeHHe KJIeTKH. AmeObl M HEKOTODbIE ADPYyTHe TpPOCTEHIINE OpraHu3-
Mbl, 8 TAKMKe CHelHaJu3HpDOBaHHbIE KIEeTKH MHOTOKJIETOUHHIX (HampH-
Mep, JUM(OINATEI) MepeABUTAIOTCA € MOMOIbI0 BBIPOCTOB, 00pasylIAXCH
Ha TOBEPXHOCTH KIETOK.

Knerka HaxoAuTCs B IMOCTOAHHOM IBMKeHWH. Ilpm daronmuroze u mu-
HOIMTO3e IIPOMCXOAMT BIAUYMBAHHUE [JIA3MATHUYECKOW MeMOpaHBl BHYTDB
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KJIeTKH, TEpejBUraloTcs JTU30COMBI, MTY3LIPhKA KoMIuerca ToJIbmKu, Mu-
TOXOHAPHH, HAKOHEl[, ABMIKETCA CAMA IUTOIIA3MA.

HKiaerouHoe apm»keHne 00eCIEUYHUBAETCH WUMOCKENAEMOM, COCTOAIIUM H3
MHUKpOTPYOOYeK, MHKPOHHTEH M KJETOYHOro meHrtpa. Muxpompybouku —
aTO AJWHHBIE M0JIble UUJIMHAPBEI AMaMeTpoM 25 HM, CTEHKH KOTOPBIX CO-
crosiT U3 Oenkos. M3 mapajiebHO PACIONOMKEHHBIX MHKDPOTpPyDodeK co-
CTOAT MIVTHKM M PECHHUKHM KJETOK JKHUBOTHBIX M pacteHuil. Mryruku
OTIIMYAIOTCH OT PeCHHYEK JHIUbL AnuHoi. Tak, crnepMaTo3ougbl MIEKOIH-
TAIONIAX HMMEIOT 110 OAHOMY KIyTHRY ajauHo#t mo 100 mrm. PecHuukm
Kopoue KryTukos Oosiee uem B 10 pas, Ha OJHY KJIeTKY NPHUXOAHUTCA He-
CKOJIbKO ThICAY pecHMYeK. MUuKpOHUMU — OYeHb TOHKHE CTPYKTYPHI, CO-
CTOALIME M3 THICAY MOJEeKyJ OelKa aKTHHA, COeJHHEHHBIX APYT € JpYy-
roMm. B MBIIIEYHBIX KJeTKaX OHH BXOAAT BMECTe C JADYIMMH De/lKOBBIMH
HATAMH — MHO3UHOBBIMH B KOMILIEKCHI, oDeclneunBaioIiye COKPaTHUTENIb-
HYI0 (DYHKIHIO 3THX KJETOK.

B puromnasMe KJETOK BCexX OPraHU3MOB OKOJIO fApa pacunoJiaraercs
KACMOYHbLIL WeHmp, NPUHAMAIOIIMA ydacTHe B JejJleHMH KieTku. B co-
CTAB KJIETOYHOr0 LEeHTPA KJIETOK JKMBOTHBIX M HEKOTODHIX PAcTeHHil BXO-
aur yenmpuoas (puc. 11, 3). Ilenrpuons — napuoe obpasosanue. OHa
CONEeDPIRUT [IBA LHMIMHADA, COCTOAN[ME M3 MHKPOTPYDOUEK U PACHOJIOMKEeH-
HBIe NEPHeHANKYJIAPHO APYT APYTy.

Knerounsie Bkmouenna. HakoHen, cieayer cKasaTh O MHOTOYHCJIEH-
HBEIX BKJIIOUEHHAX B IMTOIJIA3Me. BKJIOUYEHWAMH HA3BIBAIT HENOCIMOAH-
HblE CMPYKMYPbl WUMONAA3MbL, KOTOPble B OTJHYHE OT OPraHOMJOB TO
BOGHHMKAIOT, TO MCUE3aKT B IPOLEcce JKU3HeAeATeJSbHOCTH KiaeTku. Ilaor-
HbI® B BHJE TPaHYJ BKJIOYEHHS COMAEPIKAT 3alacHbIe NHUTATelNbHEIE Be-
mecrBa (kpaxmasn, GeqkM, caxapa, JKUpbBI) WM NPOAYKTHI KH3HEIeATeNb-
HOCTH KJIETKH, KOTOpBIE MO TOH MJAM WHOW npuduHe He MOryT OBITH cpa-
3y yaaneHnl. Crnoco0HOCTBI) CHHTE3WPOBATh W HAKAIJIMBATH 3amacHble
IMTATEJbHBIE BemiecTsa 00JafaioT BCe IUIACTHABI PACTHTENLHBIX KJETOK.

B pacrUTeNbHBIX KJETKAX HAKOIJIEHHWE 3alaCHLIX IHUTATelbHBIX Be-
IIECTB TPOMCXOAUT M B BAKYOIAX — MeMOpPAHHBIX MeIIKAX € BOJHBIM
pacTBOpPOM CcoOJeil M OpraHMYecKHX COeJAHHEHMIf, KOTOpBIE YACTO 3aHMMa-
JOT 1OUYTH Bechk 00'BEM KJETKHM, OTOABHIAd AAPO M LMTOIIASMY K ILIa3-
Marudeckoii memOpane.

® 1. [loueMy MHUTOXOHADPUH HA3KIBAKT «CHIOBLIMH CTAHIHAMH» KJICTKH?

® 2. Kakue CTPYKTYphI KJETKH CcHOCOBCTBYIOT €e IBMIKEHHIO?

® 3. Yro oTHOCHTCA K KJETOYHEIM BKJAlUeHusM? KaxoBa mx poab B
KJIeTKe?

p 4. Onumure ocobeHHOCTU CTPOEHUA MHTOXOHAPHM W XJIOPOILIACTA B
CBA3H € HX (DYHKOUAMH B KJeTKe.

§ 10. Adpo. Ilpoxapuomsvt u YyKapuomovt

Crpoenne sapa. B oTanume 0T HEKOTOPLIX HMB3IIMX DACTeHMI M 1po-
CTEI:'I]IIHX, KJeTKH KOTOPBIX COJepHarT HeCKOJBKO Alep, BHICINHE MHBOT-
HBIE, pacTeHuss W rpubbl COCTOAT M3 KJETOK, B KOTOPBIX HAXOJUTCH OJI-
HO #dpo. Ouo wumeer Gopmy mapa c guamerpom or 3 a0 10 mMxMm
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Puc. 17. Cxema ymaxoexkn JIHK B xpomocome
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(puec. 11, 8). fxpo oxpy:xeHo 000JIOUKOI, cOcTOAIEH M3 ABYX MeMOpaH,
Kax/Jad 13 KOTOpPhIX NoaofHa MiagMaTHdYecKoii MemOpame. Yepes ompe-
IeleHHBEIe MHTepBaJhl o0e MeMmMOpaHB! CIHMBAIOTCA JApyr ¢ Apyrom, obpa-
3ys orpepcTua amamerpom 70 HM — aAgepHble nopsl. Yepes HUX ocyime-
CTBJAETCA AKTHUBHBIN OOMEH BelecTBaMM MMy AAPOM H IIUTOIIa3MOM.
Pasmepsl 1Op MO3BOJSIOT MPOHUKATE U3 A7pa B IMTOILIA3My [Aame KPyIm-
aeiM mosexysnam PHK um uvactunmam pubocom.

B sgpe xpauuTcs HACHeACTBeHHAdA WHMOPMAIMA He TOJBKO O BCeX
NpU3HAKAX K CBOMCTBAX NAHHOH KJIETKH, O Ipoleccax, KOTOPhIe HOJIHK-
HBI IIPOTEKATh B Hell (Hampumep, cuHTe3 Denka), HO W O NPH3HAKAX Op-
raEuaMa B uesom. Madopmanusa sanucana B mosnexyinax JTHK, kotopwle
ABJAIOTCA OCHOBHON dacTbi xpomocom. Kpome Toro, B cocTaB XpoMOCOM
BXOJNAT pasnudHbie Oenxu. B nmepwon MesxIy AeJeHUAMH KJIETKH XPOMO-
COMBI MPEACTABIAKT coOON ANHHHEIE, OYeHbL TOHKHE HHUTH, YBHUIETH KO-
TOpBIE MOJKHO TOJILKO B 3JIEKTPDOHHBIH MHKPOCKOI.

Cpenusis aauna monexynsl [JHK, cocramisiomeif oCHOBY Kaaoi u3
46 xpoMocoM 4YeJoBeKa, okoao 5 cM. Kak e ynmakoBaHBI 3TH MOJIEKY-
NBl B AApe ¢ AMAMETPOM BCEro okosio 5 mMxM? BuigendioT yeThipe ypoB-
ua ynaxosku JITHK B xpowmocome (pue. 17). Ha nepsom ypoBHe ABoiiHas
criupans JJTHK nuamerpom 2 HM HaMarbiBaeTcA Ha DeNKOBBIN KOMILIEKC,
copepxamuil 8 MoJeKya zucmonod — OENIKOB C IOBEIIIEHHBIM COAEpIKa-
HHEEM IIOJI0KHUTENBHO 3APAMKEHHBIX AMAHOKHUCIOTHBIX OCTATKOB JHM3WHA H
apruaunHa. OOpasyerca CTpyKTypa auaMerpoM 11 HM, HATIOMHHAIONIAA
fycer Ha Hurke. Kampgaa «OycuHas — HYKJI€0COMA COHEPHKHUT OKOJIO
150 map myxjgeorumoB. Ha BTOpoM YpOBHEe HYKJIeoCOMBI COJMIKAIOTCH C
MIOMOIBI THCTOHA, OTJIHYAKIIErocA OT TeX, KOTOphle BXOAAT B COCTaB
HyKJIeocoMmul. OOpasyercs ¢uobpuaaa pumamerpom 30 HM. Ha Tpernem
ypOBHE ynakosku Gopmupyrorcs metad, coaep:xamme or 20 000 no
80 000 nap mykaeorugaoB [THK. B «ycrbes Kamaoil meTaM HaXOAATCH
0eIKM, KOTOpPBIE Y3HAIOT OIpelesieHHble HYKJIEOTHIHBIE IOCJeI0BATEe]bHO-
CTH ¥ IIpM 3TOM MMEKT CPOACTBO APYT K Apyry. TUnmuyHas xpomocoma
MJIEKOITUTAIONINX MoxkeT cogep:artsh ao 2500 nerenn. Ilepex nenenmem
kaerku monexkynsl JIHK yasamsarorcs, NMeTad YKIaABIBAIOTCA B CTOIKH,
XpOMOCOMa YTOJINAETCS ¥ CTAHOBMTCA BHAMMOM B CBETOBOH MHKPOCKOI.
Ha sToM dYeTBepTOM YpOBHE VIAKOBKHM KaXJIad XPOMOCOM& COCTOUT H3
IBYX HMAEHTHUYHBIX ¥Ypomamul, Kaxaas W3 KOTOPBIX COIEPMKHT MO OXHOMN
monexyie [JTHK. YuacToK coegWHEHHMA XPOMATH] HOCUT HA3BAHWUE WEHMPO-
mepvi. B menom «yxopouenmes IHK gocruraer 10'. Dro coorsercrByer
ToMy, Kak ecam Obl HuUTKY aamHoii ¢ Ocramkmuckyio Oamsio (500 M)
yIakoBaJHW B clnudeuHwlt Kopobor (5 cm).

B saxpax Bcerga MNPHUCYTCTBYET OJHO WM HECKOJbKO Adpbluler
(puc. 11, 9). Hapeimuxo dopMupyeTcs ONpefesIeHHBIMH VYACTKAMH XpO-
MOCOM; B HeM 00pasyioTrcd pudocoMBI.

fAnpo OGnarozapsa HATHUHI0O B HEM XPOMOCOM, COJEpKalUx HacjeucT-
BEHHYI0O MH(DOPMAILHIO, BHINOJHAET (PYHKIMM NEHTPa, YIDPaBIAKIero Beei
KUGHEeeATENbHOCTHIO ¥ PABBUTHEM KJETKH.

Beaymas poas sapa B HacaeacrBenHocTH. Wrak, B Ajape KJETOK 3a-
KJIIOYeHBl XpOMOCOMBI, KoTopeie cogepsar JJHK — xpammaume nacuen-
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CTBEHHOH HH(DOpPMAIIMH. ITHM
onpejensAeTcs BeAyIIad poJb
KJIETOYHOr0 fJpa B HACJIeICT-
BeHHOCTH. [laHHOe BajcHelinee
TOJI0KeHNe COBPEeMEHHOH OHo-
JOTUHM HE IPOCTO BBITEKAET U3
JIOTUYECKUX PACCYKIeHMI, OHO
JIOKA3aHO DPAJIOM TOUYHBIX OIBI-
ToB. IlpuBeseM OAWH M3 HHUX.
B CpeausemuaoMm mMope oburaer
HECKOJbKO BHIOB OJHOKJETOY-
HBIX 3eJleHbIX BOAOpOCHEH —
anerabynspmii. OHE cocTOAT U3
TOHKUX cTebeslbKOB, Ha Bepx-
HUX KOHIAX KOTOPBIX pacmo-
naratoresa muaanku. ITo gopme
Pue. 18. Cxema omneiTa ¢ auemﬁynapl{fﬁ. NUIANIOK PA3TMYAIOT BHABI Alle-
A u B — pasHble BuAB auerabyaspuii Tabyrapui.

B HmxHem KoHuEe crebenn-
Ka aneralyJdapuH HaxXoguTcA #1po. ¥ auerabyaapHM OAHOrO BMAA HC-
KYCCTBEHHO YIAJWIM IIIADKY X AIpO, & K crefelbKy MOACAIWIN SAPO,
u3BIeYeHHOe y anerabyasapum apyroro Buzaa. UTo ke okasamoch? Yepes
HEKOTOPDOE BpEMs Ha BOJODPOCIM € IOACAMKEHHBIM sApoM o6pasoBajach
UIANKA, XapakTepHad AJA TOr0 BHAA, KOTOPOMY TDPHHAJJIEKAN0 IIepe-
caxeHHoe sapo (puc. 18).

XoTaA AAPY NPHHALNEKHUT BeAyINas poJb B SBJICHMAX HACIEICTBEH-
HOCTH, H3 3TOr0, OJIHAKO, He CJIeJyeT, YTO TOJBLKO fAPO OTBETCTBEHHO
3a mnepejadyy BceX CBOMCTB M3 IOKOJIEHHS B IIOKOJEHHe. B nmroniasme
TaKKe CYIEeCTBYIOT OPraHomfbl (XJOPOILIACTEI M MHTOXOHADPHM), copep-
samume JIHK n cnocofHble mepenaBaTe HAac/eACTBEHHYI0 HHMOpMaNMio.

Taxum o6pasoM, UMEHHO B SAPE KaKI0M KJIETKU COJAEePIKUTCH OCHOB-
HasA HacJeACTBeHHas WH(poOpMauuA, HeoOXOAMMAR I/ PA3BUTHUSA IEJIOTO0
OpraHMaMa €0 BceM pasHooOpasueM ero CBOHCTB M IpH3HAKOB. MMeHHO
AP0 HrpaeT LEHTPAJIbHYK pOJb B ABJIEHHAX HACJEICTBEHHOCTH.

Kak xe ofcTouT ses0 y TeX OPraHH3MOB, KJIETKH KOTODBIX He HMe-
0T Axep?

IIpokapuorel W sykapuoThl. Bce OpraEuaMbl, HMEIOLIME KJIETOYHOE
CTPOEHHE, JeNATCSA HA JBe IPYNNLlL: dosdepubie (npoxapuomsi) w adep-
Hbte (ayrxapuombst).

Knaerkn nmpoxkapuor, K KOTOPBIM OTHOCATCS GaKTepUM, B OTJIHYHME OT
AYKapHOT, UMEIT OTHOCHTENBHO MPOCTOE CTpoeHue. B MpoxapHoTHuecKOit
KJIETKEe HeT OPraHW30BAHHOIO AJPA, B HEHl COZEPIKUTCH TOMALKO OJHA XpPO-
MOCOMa, KOTOpas He OTAeJeHa OT OCTAJbHOM 4YACTH KJIeTKH MeMOpaHoi,
a JIeKHT HenocpeACTBEHHO B muTomazme, OgHako B Hell Tak:Ke samnu-
CAHA BCHA HACJe/CTBeHHasa MHOMoOpManusa 0aAKTEePHaIbHON KJIETKH.

[uronnasMa MpPOKAPHOT [0 CPABHEHHIO C I[UTOILIA3MON dyKapUOTHUe-
CKUX KJIETOK 3HAYMTENbHO OegHee mo cocTaBy cTpykTyp. Tam Haxomsar-
¢ MHOrOYHMCIEeHHble, Gojee MejKHe, YeM B KJETKax ayKapuor, puboco-
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Mbl, @DYHKIMOHAIBHYH DPOJb MHUTOXOHAPHH W XJIOPOILIACTOB B KJIETKaX
NPOKAPHOT BBINOJHAIOT CIEIHaJbHEIE, JOBOJBHO MPOCTO OPraHU30BaHHBIE
MeMOpaHHBIE CKJIALKH.

KieTkH IpOKapHMoOT, TAK K€ KaK W 3YKapUOTHYECKWe KJEeTKH, II0-
KDBIThl [JIa3MaTH4YecKoi MemOpaHO#l, MMOBEPX KOTODPOH pacroiaraerca
KJIeTouHasa 0o00JI0UKA WM CIM3HCTAas Kamcyaa. HecMOTpA HAa OTHOCHTENb-
HYI NPOCTOTY, HPOKAPHOTHI ABJIAIOTCA THIAYHBIMHA HE3aBUCHUMBIMHU KJIeT-
KaMH.

CpaBHNTeIbHAA XAPAKTEPHCTHKA IMPOKAPHOT H 3YKApPHOT

IlpusHaxu IIpoxapuoTsl DYKapHOoTH
fnepuasa obonmouka Her Eetsn
JTHE BaMKHYTa B KOJb- Apnepnaa JHK npea-
1o (YCI0BHO HA3kIBA- crasaser coboil JInHeN-
ercA 0aKmepuaibHai | HYKH CTPYKTYPY M Haxo-
xpomocoma) AUTCH B XpOoMOcoMax
XpomMocoMBL Her Eerb
Muroa Her Eets
Meiios Her Ecrn
Tamers Her Ectb
MuToX0HIpUA Her Eers
Ilnacruael v aBroTpo-
tos Her Ec1p
Cnoco6 morsiomenns Agcopbuua uepes DarouuTos, IHHOLLH-
MU LIH KJIeTOYHYI memOpany | T03, ajcopbuusa
IIumesapuTebHbIE Ba-
KYOJIH Her Ecrs
Hryruku Ects Ectb

CpaBHuTeIBHAA XAPAKTEPHMCTHKA KIeTOK aykapuor. Ilo cTpoeHuio pas-
JIMYHBIE 3VKAPDHOTHUECKHE KJIETKM CXOAHB. HO HApsAAy €O CXOACTBOM
MeKIY KJEeTKAMH OPTaHH3MOB DA3JHYHLIX LADPCTB »KHBOH IPHUPOABRI HMMe-
wrca 3aMeTHeie oranuns. OHHM KacalTca KaK CTPYKTYPHBRIX, Tak H
6moxMMUYeCKHX ocobeHHOCTeH.

Ilnsa pacTUTEJBHOH KJETKH XAPAKTEePHO HANIWYMe pAa3JMYHBIX ILjIac-
THJ[, KPYNHOI IeHTPAJIbHOW BAKYOJIH, KOTOpad HMHOIJAa OTOABMTIaeT sAApPO
K nepudepudH, a TAKIKE PACIOJOKEHHOH CHADYMKH IIa3MaTHYeCKOH MeM-
OpaHBl KJETOUHOU CTEHKH, COCTOAIIEN M3 IeNaso3bl. B KIeTKax Bsic-
IIUX PACTEHHH B KJIETOYHOM NEHTPe OTCYTCTBYET LeHTPHOJb, BCTPeyYao-
IAsACHA TOABKO Yy Bojgopoceil. PesepBHbBIM MUTATEJIBHBIM YIJIE€BOAOM B
KJeTKaX pacTeHUH ABJIAETCH KpaxMadl.

B kierkax npejcraBuTeseil mapersa rpuboB KJeTOYHAs CTeHKa 00bId-
HO COCTOMT M3 XMTHHA — MOJHCAXADHAA, M3 KOTOPOrO TaKiKe IOCTPOEeH
HAPYKHBIM CKeJeT 4JIeHHCTOHOIMX JKHBOTHBIX. HMMeercsa HeHTpajbHAA Ba-
KYy0Jib, OTCYTCTBYIOT macTuiel. TOJBKO Yy HEKOTOPHIX IpuboB B KJeTOY-
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HOM II€HTpe BCTpeYaeTcd MEeHTPHOJb. SANACHBIM YILIEBOAOM B KIETKAX
rpuboB ABIAETCHA TJIMKOIEH.

B kieTKax MKHUBOTHEIX OTCYTCTBYET ILIOTHAS KJIETOUHASA CTEHKA, HET
naacran. Her B KMBOTHOH KIETKe W HeHTpanbHON Barkyonau. [[leHTpHOIB
XapakTepHa [AJf KJETOYHOrO [EHTpa KMUBOTHBIX KJIE€TOK. PesdepBHBIM
VIVIEBOJAOM B KJIETKAX MKHBOTHBIX TAKMKEe ABIAETCA TJIMKOTEH.

» 1. IloxaxuTe CBA3L CTPOEHHS AApa C ero QYHKUMEN B KJeTKe.

@ 2. Kak MOMHO [0OKAa3aTh BeAyIIYI DOJb fAApa B KjeTke?

® 3. Mmelorca U DPUHIOHMIHAILHBIE DASINYHA MEMIY TPOKAPHOTAMH W
asykapuoramu? IlosicHuTe OTBeT.

I'nasa III. OBECIIEYEHHE KJIETOK 9HEPIHEH

JIro6oit KMBOH OpPraEM3M, KAK W OTHeJLHAA KJIeTKA, ABJIACTCA OT-
KPBITOIl cHcTeMOit, T. e. oOMeHMBAWIIeHca ¢ OKPYXKAIOIIeH cpenoil Be-
miecTBOM M 5Heprueil. Bcio COBOKYMHOCTL (hepMeHTATHMBHBIX peakumii o06-
MeHa Bewecme, MPOTEKAIININX B OPraHU3Me, HA3RIBAKT Memaloiu3mom
(or rpeu. «merabone» — mnpeBpamenue). MeraGoim3M COCTOMT H3 B3au-
MOCBABAHHEIX peaKIHHl accuMuriyuu — CHUHTE3a8 BBICOKOMOJEKYIAPHBIX
coefuHeHNH (0enKOB, HYKJIEWHOBBIX KHCJIOT, MOJMCAXAPHUIOB, JUIIHIOB)
¥ JuccuMUNAUUY — PACIIENJCHHA W OKHCICHHS OPraHMYecKHUX BeIecTs,
HAYIIMX C OpPEeBpPallleHueM 3JHeprud. ACCHMHISANWS, HAa3kIBaeMasdg TaKiKe
niaacTuyeckuM oOMeHOM, HeBO3MOXKHA Oe3 sHeprum, BHIZENAIOmIeiics B pe-
ayabpTaTE AHUCCUMHIAIMK (sHepreTudeckoro obmena). uccummnaunms, B
CBOI0 Ouepenb, He uaer 0e3 (epMeHTOB, 00pPA3YIOLIMXCA B pe3yJIbTATe
niactudeckoro obMeHa.

JIwo6oe nposABieHWe KNU3HENEATENbHOCTH (NOIVIOI[eHHe BOALI MW pac-
TBOPEHHBIX B Hell HeOpraHMYecKHMX COeAMHEHHI, CHHTE3 OPraHHYeCKHX
BEIleCTB, pacllellleHHe IOJMMEPOB HA MOHOMEDhI, FeHepalnus Tersa, JIBH-
JKeHWe M J1p.) HYKIAeTCHA B 3aTpaTe SHEPruu.

OCHOBHBEIM MCTOYHHKOM SHEPIMH AJS BCEX JKUBBIX CYLIECTB, KOTOPBIE
HACeNAIT HAaIly IUJIaHeTy, CAYXUT JHEpPrufA coJHedHoro ceera. OmgHaxo
HENoCPeACTBEHHO €€ HMCIIOJL3YIOT TOJbBKO KJeTKH 3eJeHbIX pacTeHui, on-
HOKJIETOUHBIX BOJOpOCTel, 3eJIeHBIX M IIYPIYPHBIX Dakrtepmii. ITH Kier-
KM 3a CUYeT 3HEeprMH COJHEYHOro cBeTa Cmoco0HEI CHHTE3MPOBATE Opra-
HUYEeCKHe BellecTBa — VIVIEBOJbI, JKHUPBI, 0eJIKH, HYKJIEMHOBBIE KHCJIO-
Tel. BHOCHHTE3, NPOMCXOJAAIUN NPH HMCHOJL30BAHMHM CBETOBOH JHEPIHH,
HaspIBAIOT omocunmezom. OpraEmaMul, crnocobHile K dorocuHTedy, Ha-
3BIBAKOT (omoasmompo@Hbuimu,

HcxogHeIMH BemlecTBAMU AMA (OTOCHHTE3a CJHAYIKAT BojAa, VIJIEKHC-
JeIA raz armoctepsl 3eMJIH, a TAKMKEe HEOpraHWYecKue COJH a3oTa, (o-
copa, cepsl M3 BONOEMOB M MOYBBEIL. MCTOYHHMKOM A30Ta SABIAITCA TaK-
e Mosekynnl aTmocdeproro asora (N,), KoTopsie ycBamBaroTcsa OakTe-
PUAMH, KHUBYIIUMH B II0YBE ¥ B KOPHEBBIX KJYOeHLKAX IVIAaBHBIM 00pasoM
0oboBrix pactrenmii. I'azoo0pasHEI a30T mEpPexXoAUMT NPH 3TOM B COCTAB
MosieKyabl amMuaka — NH,;, KOTOpEIl BIOCTEACTBUU HCIOJABL3YETCH AJA
CHMHTEe3a aMHHOKHCIOT, OeJKOB, HYKJIEHMHOBBLIX KHCJOT B HHBIX a30TCO-
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nepxamux coepguHeEnid. KayGenbKoBeIe ODaxkTepuu W D000OBBIE pacTeHUA
HY;KHB Apyr apyry. CoBMmecTHOe B3aMMOBBIIOJHOE CYIIECTBOBaHME pas-
HBIX BH/OB OPraHU3MOB HASKIBAIT CUMOUOIOM.

K cuHTe3y OpraHHYeCKHX BeleCTB W3 HEOPraHHWYecKHUX, Kpome (oro-
asrorpodoB, crnocobHE! M HeKoTOopble OakTepnu (BOZOPOAHBIC, HUTPH(H-
nupyoiiue, cepobakrepun u ap.). OHM OCYUIECTBISAIOT 3TOT CHHTE3 3a
CYET DHEPTUH, BHIAEAAIIEHCA IPH OKUCJIEHUHM HeopraHMYecKHX BeIlecTB.
WUx waswiBawT xemoasmompoganu. Ilpouece xemocunmesa ObLI OTKPBIT
B 1887 r. pycckum murpobuosorom C. H. Bunorpaiackum.

Bee sxmBBIE cymiecTBa HAIIeH IJIAHETHI, HECHOCOOHBIE CHHTE3MPOBATH
OpraHuyYecKHe BelecTBa N3 HeOpPraHMuyecKUX COeJMHeHWM, HA3BIBAIOT 2e-
mepompogamu. Bce KHUBOTHBIe W YeJIOBEK MKHUBYT 3a CUET 3alaceHHOH
pacrenmaMu pHepruu CoJiHIIA, NPEBPAIEHHON B JHEPrHI0 XMMHYECKHX
cBside BHOBL CHMHTE3NPOBAHHBIX OPIaHUUYECKHX COeIWHEHWH.

Cuegyer oTMeTHTE, 4T0 X (POTOCHHTE3HPYVIOIIME W XeMOCHHTEe3HDPYIO-
e OPraHM3Mbl TAKXKe CIOCcOOHBI IOJNVYATH 3HEPrHio Oaarogapd OKHc-
JEeHWI0 opraHudecKux pemecTB. OfHAKO reTepoTpodnl MOJYYAlOT ITH Be-
IecTBa M3BHE TOTOBBIMH, & ABTOTPO(MEl CHHTE3UPYIOT KX M3 HeopraHu-
YeCKUX COeJHHeHWI.

(MorocuHTE3NpYyOIHe KJIETKH, IMOIJIONIAA YIJEeKHCJbIA ras M3 aTMo-
ctheprl, BEIZENAIOT B Hee Kucaopox. Jlo mosaBneHus Ha Hamel niadere
(hoTOCHHTE3NPYIOMMX KJeTOK armocdepa 3emMin ObLIa JHINEHA KHCIOPO-
aa. C mossneHmeM (OTOCHHTEIUDYIOINMX OPraHH3MOB [OCTENEHHOe Ha-
IoJHeHHe aTMocdephl KHMCJIOPOLOM INPHBENI0 K BO3HHKHOBEHHIO KJIETOK C
SHEPreTHYeCKHM ANMAPATOM HOBOIO THHA. JT0 ObLIM KJETKH, IPOM3BO-
AALINE JHEPruio 3a CYeT OKHMCJIeHUS TIOTOBBIX OPraHUYECKHMX COeJUHeHHI,
ri1aBHbIM 00pA30M VIJIEBOJOB M JKHUPOB, IPH YYaCTHH aTMOC(pepHOro Kuc-
Jopoja B KadecTBe okucenmrend. IIpu oxHCIeHUH OpPraHHYeCKHX COeJH-
HeHHWI BeICBOOOMKAAEeTCA SHEPrHA.

B pesyabrare HacelleHUA arMocdepbl KHCJAOPOJOM BO3HHUKJIMA aspob-
HBIE KJETKH, CIOCOOHEIE HCIOJIB30BATL KHCJIOPOJ IJiA NOJYVUEeHUA 3Hep-
Ir'um.

§ 11. @omocunmes. IIpeobpasosanue 3nepzuu
céema 6 IHEPIZUI0 XUMUYLECKUX CEA3eU

IlepBbie KJaeTKH, cnocoOHBbIE HCMOJIb30BATH DHEPTIHI0 COJHEYHOIO CBe-
Td, MOABUJINCE HA 3eMJie NPUMEpPHO 4 MJpJ JeT TOMY Has3ajJ B apxei-
CKVIO apy. 9r1o Gbun nuanobaxrepuu (0T rped. «mHaHoC» — CHHHEA). Mx
OKaMeHeJble OCTATKM OBLIIM HalfieHBI B CJAOSAX CJIAHIEB, OTHOCANIMXCH K
aromy nepuoay B ucropuu 3emuu. [lorpeborasnoces enge okono 1,5 mMiapxa
JeT JJA HachleHus armochepsl 3eMIH KHCJIOPOJAOM W BO3HUKHOBEHHUSA
aspobHBIX KJETOK.

O4eBHAHO, YTO POJbL PacTeHMH W HMHBIX (DOTOCHHTE3UPYIOMIWX opra-
HU3MOB B DA3BHTHM M NOJJEDKAHUM KH3HHM HA HAIleld IIaHeTe HCKIIO-
YUTEJBHO BeNHKA: OHH NMPEeBpamaiT BHEPrHi COJTHEYHOIO CBeTa B OHep-
rii0 XUMHYECKHX CBA3EH OpraHMYecKHX COeNMHEHWIH, KoTopasd jajee uc-
MOJB3YEeTCA BCEMH OCTAJIBHBIMM JKUBLIMM CYIIECTBAMM; OHHM HACHIIAIOT
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aTMocthepy 3eMIH KHCIOPOJOM, KOTODBIH CIYXKHUT JUIA OKHMCJIEHHMSA Opra-
HHYECKHMX BeIIeCTB M M3BJIEYECHHA TAKHM cIocoDOM SalaceHHOH B HUX
XMMHYECKON 9Hepruu aspoOHBIMH KIETKAMHW; HAKOHEI], ONpeJeleHHbIe BU-
ABI pacTeHui B cuMOMose ¢ a3oThUKCUDYIOMMMH OAKTEepHAMU BBOOAT Ta-
3000pasHbIf a30T armMoctepbl B COCTAB MOJIEKYJ AMMMAKE, €ro cojeil u
OPraHMYECKHX A30TCOAEPIKAIIMX COeNMHeHMH.

Ponb 3esleHBIX paCTeHHH B IJIAHETADHOM KU3HU TPYAHO IEPEOLIEHHTD.
CoxpaHeHMe H paclIMpeHHe B3eJIeHOr0 IIOKPOBA 3eMJM HMeeT pelnarwlilee
3HAYEeHHE A BCEX JXMUBEIX CYIIECTB, HACENAINMX HALIY IJAHETY,

3anacaHne JHEPrHH CBeTa B OMOJIOrMYECKHX «aKKymyasropax», Ilo-
TOK COJIHEYHBIX Jydel HeceT BOJIHBI CBeTA pasHoN AnuHLEIL. PacreHus c
[IOMOIIBIO CBETOBBIX «AHTEHH» (9T0 raaBHEIM 06pa30oM MOJEKYJBI XJOPO-
(huana) MOrJOMAIOT BOJMHBI CBeTAa KPACHOM M cMHel udacreit cmexTtpa. Bou-
HBEl CBETAa 3€JIeHOH YacTH CHeKTpa XJOpPOo(MHJJI IIponycKaeT He 3aJepiH-
Basi, M I03TOMY Yy DACTEHMH 3eJeHbId IIBeT,

C nomomipl0 3HEPIrHMM CBeTa JJeKTPOH B COCTABE MOJIEKYJBI XJIOpO-
¢dunna mepeHocuTcA Ha OoJiee BHICOKHE oHeprermyeckuil yposenb. [anee
3TOT BBICOKOIHEDPreTHYEeCKHN BJIEKTPOH, KAK MO CTYINEeHbBKAM, MepecKaKku-
BaeT I10 LeNH NEePEHOCYUKOB JIEKTPOHOB, TEPAS AHEPIrHI0. JHEePrUdA 3JeK-
TDOHOB IIPH B3TOM pPACXOAYEeTCA HA «3apAJKY» CBOEro pojia OHojoruye-
CKHX <¢aKkKymyaaropop». He yrayGassck B XHMHUYecKHe 0COOEHHOCTH HUX
CTPOEHHUS, CKAXKEM, 4YTO OJHH M3 HHUX — &JeHO3HHTPUdOChOpPHAR KHC-
JIoTa, KOTOPYI0O HA3BIBAIOT TaKke aJeHosuMHTpHbocharom (COXpameHHo —
ATd). Kax ymxe ropopuyocs B § 6, B AT® comepxkarca CBA3AHHBIE
Mexay coboil Tpum ocrarka (ocopHOE KHCIOTHL, KOTOpPbIE TPUCOERMHE-
HEI K ajgeHosuHy. Cxemarndyecknm ATD wmoxkHO onucars (QOpMyJION:
aneHosuH—P—P~D, rpe @ — ocrarok dochopHoit Kucaorel. B xmmu-
yecKol CBAGH MeXKAY BTOPBIM M TpPeTHHM KOHIEBbIM (hocdarom samaca-
eTci DHeprusi, KOTOPYI OTAaeT 3JeKTpPoH (rakas ocobas XHUMUUeCKas
cBA3h M300pajkeHa BOJHMCTOM JIMHHEH). DTO HPOMCXOAWT B Pe3yabTare
TOr0, WTO IPH Iepejave BIEKTPOHOM CBOEH dHEPruM K aieHoduHAupoOC-
dary (agenosun—DP—D, AJID) npucoeaunsiercss eme oguH Goedar:

Al +D+E— ATD,

rae E — oaHeprusa sJeKTPOHA, Koropasi sanacaerca B AT®d. Ilpu pac-
memwieHun AT® (epmenTom anenosuntpudocharasoit (ATPaszoit) KoHIeE-
BO#l dochar ormennsercs X OCcBODOXKAAETCS PHEPIHA:

AT 21298 AND+ D+E

B pacrurensHoli Kiaerxe sHeprusa AT mcnoassyercsa AJas TPAHCIOD-
Ta BOABI M COJiel, AJIA Je/ieHHs KJETOK, pOCTA M [ABHKEHHUA (BCIIOMHH-
Te, KAK NoBopaumBaercH Bcses 3a CONHIIEM roJIOBKA ITOCOJMHYXA).

Jueprua AT® neobxoguMa OIS CHHTE3a B PACTEHMSAX MOJEKYJ IJIIO-
KO8BI, KpaXMa/a, [eJLIKJI03bl M HHLIX OPraHWYecKux coeguHeHui. Of-
HAKO /I CHMHTe3a B DACTeHMAX OPraHMYecKHMX BeIIeCTB HeobXoauM ere
OOUH OMOJIOTHYECKHH «aKKYMYJATOP», SANACAIOIIAA 9HEPIrHK CBETA. JTOT
AKKYMYJIATOP MMeeT TPYAHOIPOM3HOCHMOE AJNHHOE HA3BAHWE: HUKOTHH-
aMupageHuHAMEYRIeoTHAdochar (coxkpamerro — HAJIID, npousHOCHTCSH
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Kak «HAaA-3(]»). ITO coeJHHEHHE CYIIeCTBYeT B BOCCTAHOBJEHHOW BBICO-
xoaHepreTudeckoit opme: HAJI®+H (nmpomsHocuTcA Kak <¢Hag-ad-am»).

IlorepsaBIIAas SHEPrUl0 OKHCIEHHAS (OPMA ITOr0 COEJAMHEHMA INpei-
craBnsier coboit HAJID" (mpousHocuTesa Kak «Hag-ad-natocs). Tepas ogun
aToM Bojopoza M onMH anextTpor, HAII®-H npespamaerca 8 HAIID™ u
BOCCTAHABJMBAET YIJIEKUCJBIM ras (IpU yYacTHH MOJEKYJ BOABI) A0 TJIIO-
roabt CgH,,04; Hegocralomue nporoms (H') Gepyres u3 BoHOM Ccpeasl.
B ynpomieHHON (hopMe aTOT mIpomecce MOMHO 3ANHCATE B BHAE XHMHYe-
CKOro ypaBHeHMS:

6C0,+6H,0—CgH,,04+60,

OpHako NPM CMEIIMBAHWH YIVIEKHCJOrO rasa M BOJAbI IVIIOKO3a He 00-
pasyercda. Jlna 9TOro HYKHA He TOJBKO BOCCTAHABIMBAKIIAA CHJIA
HAII®-H, #0 n sHeprua AT® m coegunenme, csaAsbiBatomee CO,, Ko-
TOpOEe MCIIOJNL3YETCS HA IIPOMEMYTOYHBIX JTalnax CHHTe3a TIJIOKO3bl, a
TaKKe paa pepMeHTOB — OHOJOTHYECKHMX KATAJTH3ATOPOB 3TOr0 IpOIecca.

®oronu3 Boasl. Kakum obpasom B xoze ¢dorocunTesa obpasyerca Kuc-
nopoa? Ieso B TOM, YTO OHEPrus CBeTa PACXOAYeTCH TaKiKe HA paciuern-

JeHHEe MOJEeKyJIbl BoAbl — @omoaus. Ilpu srom o6pasdyioTcs NPOTOHEI
(H"), aaexTpoHBI (') M cBOGOZHEIN KHCIODPOX:
2H,0 —4H" +4¢ +0,

dnekrTponsl, obpasywomuecsa npu ¢GoToNM3e, BOCIOJHAKT MOTEPH HUX
xJopoduiioM (KaK TOBOPAT, 3AMOJHAIT <«JLIPKY», BOZHUKIOYIO B XJIO-
popuiie). YacTe 27eKTPOHOB MpPH YYACTHH IPOTOHOB BOCCTAHAB/IMBAET
HAII®" go HAI®:-H. Kucnopong — mnobGouHBI IDPOAYKT STON peakIuu
(puc. 19). Kak BUAHO M3 CyMMapHOIO ypaBHEHWsA CHHTE3a IJIIOKO3bl, IpPH
9TOM BBIIENIAETCA KHCJIOPOJ,.

Korga pacreHusi MCIOJB3YIOT 3HEPTHI0 COJHEUHOTO CBeTAa, KHCJIOPOA
UM He HyeH, OJHAKO B OTCYTCTBHE COJIHEYHOTO OCBEIeHHS pacTeHusd
craHoBATcA aspobaMu. B HOUHOH TeMHOTE OHH MOTPebIAT KHUCIOPOA M
OKMCJAIOT 3aMaceHHEIe NHEM TIIK03y, MPYKTO3y, KpaxMala U Ipyrue co-
eJIMHEHHUs, VIOAOONAACE B 3TOM MHMBOTHBIM.

CeeroBan u TemHoBas ¢aasl corocuaTesa. B npomecce goTocuHTE3A
pasanAualoT CBeTOBYK M TeMHOBYW (assl. Ilpu ocsemenun pacreHuii sHep-
' cBeTa npeobpasyeTcsa B 9HEPrUi0 XuMudecknx ceasei ATD u HAJIID-H.
Oueprus 3THX COENHHEHUN JierkKo ocBobOKAaeTCa M HMCIOJIbL3YVeTCHA BHYT-
PH KJIeTKHM pACTeBHf AJA PA3HBIX IeJeil, B IepByl0 odepelb [ CHH-
Tesa TJIOKO3bI M MHBIX opranumueckux coexunenuit. [losromy Takyio Ha-
YaJIBHYIO CTAAMI0 (OTOCHMHTE3a HASKIBAIOT CEemoeoil (haszoll. Bea ocsemie-
HHUS COJHEYHBIM HJIM MCKYCCTBEHHBIM CBETOM, B CHEKTpPe KOTOPOro ecTh
KpacHsle ¥ cuHMe syum, curtes AT® u HAJID-H B KIeTKe pacTeHHSA
He npoucxoauT. OAHAKO, KOTJAa B PACTUTENBHON KJIETKe yiHe HaKOIH-
mace mMoneryasl AT® n HAJIIP-H, cuHTE3 IJIIOKO3EI MOMKET IIPOMCXO-
INTL W B TeMHOTe, 6e3 yuactus cBera. [lis atux GHOXMMHYECKHX pe-
axkuuil ocBemieHMe He HYKHO, MOCKOJIBKY OHH ye obeclieueHBl 3HEpPrH-
eif cBera, 3amaceHHON B OHMOJIOMUECKHX «8KKYMYJIATOpPax». ITY CTAIHIO
(horocHHTE3a HABZLIBAIOT MEMHOB0U (ha3oil.
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cBeToBas (ha3a B rpaHax TeMHOBas ba3a B CTpoMe
Xnoponnacra Xnoponnacra

0 =
CBeT 2) oy Gh‘/' /" ‘11:?1\
q:g;;t:'aq%@ T4 SEM 2

N ' -HAQ®* E -aneprus € —3NeKTPOoH

Pue. 19. Cxema oTocuaTesa
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Bee peaknum (OTOCHMHTE3aA IPOHCXOAAT B XJOPOILJIACTAX — YTOJIIEH-
HBIX OBAJBHBIX HIH KPYIabIX 0DPA3S0OBAHMAX, DPACIOJOMEHHBIX B IHTO-
IJIa3Me PACTHTENBHON KJeTKHM (KPAaTKO 0 XJIOPOILIACTAX YiKe IOBOPHJIOCH
B § 9). B kamoit knerke Haxoaures 40—50 xsoponnacros. Xiopornia-
CThl OrpaHUYEHE! CHADY:KH [BOIHON memOpaHOIi, a BHYTDPH HX pasmeliia-
I0TCA TOHKHE IUIOCKHe MENIOYKH — MUAAKoudbi, TaKKe OTrpaHuYeHHbIe
mMemOpanamMu. B THIAKOWAAX HAXOAATCA XJOPO(HII, HEPEeHOCUYHKH HJeK-
TPOHOB M Bce (DepMEeHThI, y4yacTBYIOLIMe B CBeTOBOM (hase QorocuHTE3A,
a rakxe AP, ATO, HAID" u HAID -H. [lecaTKH THIAKOMJOB ILJIOT-
HO YJIOMEHBI B CTOINKH, KOTOPLIE HASBBIBAIOT 2zpanamu. Bo BHyTpeHHEM
MPOCTPAHCTBE MEKAY TPAHAMHM — B CTPOME XJIOPOILJIACTOB — pasmelna-
wresa (epMeHThl, ydacTBymoolnue B BoccraHoeieHun CO, 10 riIoKo3sl 3a
CcUeT 3HEPTHU MPOAYKTOB cBeTOBOM (hassl porocuurTesa — ATD n HAJID-H.
CaegoBarenbHO, B CTPOME TPOUCXOAAT PEaKNUK TeMHOBOH (assl Goro-
CHHTE3a, TeCHO CBA3aHHLIe CO CBeTOBOM (hbas3oil, KoTOpas pasBepThIBAET-
ca B THaakougax. CseroBas m TemMHOBaf (assl (POTOCHHTE3a cXeMaTudye-
cKH m300paskeHbl Ha pHCYHKe 19,

XyoponaacTkl MMEIOT CBOH coO6CTBEeHHLIN PeHeTMYecKUlt anmapar —
monexynasl JJHK m aBToHOMHO BOCIpOM3BOJAATCA BHYTPH KJerTok. Ilona-
ramoTr, 4ro Gomee 1,5 Mapx JneT Hasad OHH OBLIM CBOGOJHBIMH MHKPOOP-
raHuaMamMH, HKOTODBEIE CTAJIH cHUMOHOHTAMHE KJIETOK pac*renni’x.

® 1. O0psacHuTE, [HOYEMY MBI I'OBOPMM, 4YTO JSHEPrHIO A KH3HM Ha
BeMmyie H3HAgambHO mocraBaser ComHne.

® 2. O0pACHWTE, NOYEeMy B Iponecce (DOTOCHHTE3A HCIIOJIb3YIOTCH yTie-
KUCJBIH Iad ¥ BOJA, M YVKAKHTEe, YTO CJYMHUT HCTOYHHKOM nobou-
HOr0 NpoAyKTa (hOoTOCHHTE3a, T. €. KHCJIopoja.

» 3. Kax cBszaEel Mexay coboit mpobnemsr ¢oTocuHTe3a u obecneue-
HHUA MPOAOBOJILCTBHEM HaceleHHs 3eMian?

» 4. ITouemy npu (HOTOCHHTE3e DHEPIrHA NAJAIOIIEro HA JHUCT COJHEMHO-
ro CBETA NEepexoJuT B 3HEPruK, 3aNaceHHVI0 B OPraHMYecKHX co-
eanHeHUsAx, ¢ sdderruBHocTh0 Beero oxkono 1% 7?7 Kaxosa cyanba
ocTanbHOIl sHeprum?

» 5. BamonuuTe TAGIHMILY.

doTocuHTES
Dasel IIponecce, PeavasTarh
thoTOoCHHTES3A NpoNCXOAANIIHE MpPOLECccoB

B aToil caae

Crerosan

Temuosasn
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§ 12. Obecneuenue Knemox sHepzuel 3a cwem
OKUC/NeHUA Opzanuveckux eéewecmé 6e3 ywacmusn
Kucnopoda

Buonornueckoe OKHCIeHHe W ropemue. JiUBbLle OPraHM3MBI, HECIOCOH-
HBIE HCIIOJB30BATHL CBETOBYIO OHEPIHI0, MOJKHEI MOJYUYATE €e 38 CUeT
OKHCJIeHHS OPraHWYeCKHUX COeAUHEHHH, MOCTYNAMOIMX H3BHE C IHIIeil.

Iouemy npu OKHCIEHHH OPraHMYECKHUX BEIeCTB BHICBOOOIK/JAETCH SHEp-
rua? YacTb 2JIEKTPOHOB B COCTABE MOJIEKYJ OPraHUYECKHX COeAMHEHHMH
HAXOAUTCA HA BbICOKMX OSHEPreTHUYECKUX YPOBHAX. ODHEPrHA BBICBOBOMK-
A8eTCHA IPH NepeMelleHUN 3JeKTPOHOB ¢ OPOHMT BHICOKOM SHEPTrHM HA HU3-
KHe 3HepreTM4YecKHe YDOBHHU ATOMOB MJIH MOJEKYJI.

HAns Toro 4robbl TAKHEe MepeXolbl JIEKTPOHOB C BHIAEJIEHHMEM JHeEp-
TMM TIPOUCXOAMJH B KJIETKE, HYMKHO COBIIOleHHEe HeCKOJbKHX YCJIOBHIA.

1. Heobxogumo, 4YTO6El B KJETKe HMEJHCh OPraHUYeCKHe COeJuHe-
HUSA, CHOCOOHBIE OTAABATH BHICOKOIHEPreTMHECKHUe BJIEKTPOHBI, T. €. HY¥HK-
HO, 4TO6BI B KJeTKe OBIIIM JOHODPHI BJIEKTPOHOB. IIpomecc oTaaum siek-
TPOHOB HA3BIBAIOT OKHUCJIeHHeM. I[IpHcoeZmHeHMe 3JIeKTPOHA K MOJEKYJe
HJIM aTOMY HA3LIBAIOT BOCCTAHOBJIEHHEM. BoCCTaHABIMBAIOIIEECH COEIH-
HEHWe ABJIAETCHA AKIENTOPOM JIEKTPOHOB.

2. B kneTke J0MKHBI GBITh AKIENTOPH! 3JEKTPOHOB ¢ HU3KHUMM SHED-
reTHYeCKHMH YPOBHAMM, crnocoGHBIE BaXBATHIBATH IJEKTPOHBI. Takum
CHJIPHBIM AKIENTOPOM 3JeKTPOHOB B KJETKE CHYKHT KHCJI0POA, KOTO-
PBIi, npucoenMHAA ABA 3JeKTpPoHA (¢) m asa mporona (H'), Boccramas-
gusaerca Ao Bogwel (H,0). Ho akmenropaMu 5/1eKTDOHOB CJIYMKAT M H3Be-
CTHBII yiKe BaMm HAJ?I‘I)+ u HAI" (EMKOTHHaMHAAAEHMHINHYKICOTH]),
KOr/la OHM HaXOAATCA B OKHCJIeHHOHW Gopme. IIpucoeamusas 3JIeKTPOHBEI,
oM BoccraHaBamBalorea o HAJIM-H u HAJ-H.

3. B knerke H0MKHBI OBITH NEPEHOCYMKH OJIEKTPOHOB M YCTDOMCTBA
Anst 3anacaHus sHepruu. IlepeHocumKaMu 3JEKTPOHOB ABIAIOTCA CIIEIIH-
anpHble (DePMEHTHI, a <«aKKyMyJaTopaMu» sHepruum — ATD, a rtarmxe
HAJI-H u HAJII®-H B Takoit BoccranosnesHoit (opme.

Oprannyeckue COeAMHEHHA, KOTOPble OKHCASIOTCA B KJETKE M CIy-
JKAT MCXOJHBIMH MCTOUYHMKAMM JHEPrHH, — JTO IJIABHEIM 00pasoM KH-
PEL ¥ YIJEeBOALI, MOCTYNAKINME ¢ NIHINeH HIM 3amacaeMble B KJETKe
BIIPOK.

Bronoruyeckoe OKHCIeHHe OPraHMYECKWX BeIeCTB IIOX0Ke BO MHO-
TOM HA CH{HMIraHWe TOILIMBA B KOCTPE MJM TOOKe. IIpM CIKHIaHUM [ApOB
MOJIEKYJIBI IEJIKJ03kI B COCTABE JPEBECHHBI OKHMCIAAIOTCH, OTIAKT CBOH
BEICOKODHEPreTHYECKHE 3JIeKTPOHBI KHCJIODPOAY, M dHeprus OGypHO BhlIe-
JIHeTCA B BHJE TeIUla M BCOBIMEK cBera. KoHeyHbIe NPOAYKTHI CropaHus
TOIJIMBA — Mapbl BOALl M yriexkucasii raz (CO,).

IIpu 6MONOrHYEeCKOM OKWCJIE€HHN ODPraHHYECKHE COeAMHEHMsS CropaiworT,
I KOHEYHBIMM MPOAVKTAMH ABIAIOTCA TAKIKE BOJA W VYTIEKHC/IBIE ras,
HO TOPeHHe 3TO IPOMCXOAUT Me/VIEHHO, 00)KUTralomero TeIa HeT, M BCIIki-
IIeK CBeTa MbI IIPH 3TOM He HAOIIOAaeM.

IIpomecc 6mOIOrUvIeCKOro «ropeHusi» MIPOUCXOANT CTYIIEHYATO, W BHED-
I'Us BJIEKTPOHOB YCIeBAeT 3AMACAThCS B M3BECTHBIX YiKe HAM «aKKyMy-
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asaTopax»: B AT®, HAI-H, HAI® H. OgHako 4acTe 3HEPI'UM 3JIEKTPO-
HOB BCe e MpPeBpAllaeTcs B TEILIOBYIO O9HEPruio, KOTopad He BpeXuT
KJIeTKAM, & MOAJep:KMUBaeT HeoOXOAUMYI0 ANH KU3HU Temuepatypy. Iloa-
HOe OKMCJIeHMe OpraHuueckumx BemecTs B kixerke po CO, m H,0 npouc-
XO[AMT TOJBKO IpPH VYACTHH KHcaopojaa. Bes Kuciaopoja IpoOMCXOAUT He-
NMOJIHOE OKMCJeHHe OPraHWYeCKHWX BEIIeCcTB IIPU YYACTHH TAKHUX AaKIlen-
TODPOB 3JEKTPOHOB, Kax MoJexkynasi HAJL .

Oxucaenne 6e3 ywactus kucaopona. I'mmmkonua. [TocKonbKy ogHUM M3
IJIaBHBIX BUAOB OMOJOIMYECKOr0 «TOIIMBA» CJAYMAT YIJAEBOABLI, MBI pac-
CMOTpHM OHMOJIOrMYECKOEe OKMC/IeHHe Ha IpUMepe TOro, Kak OKHCIAeTcCA
B KJIeTKaX TIIOK03a M KaK 3aracaeTcss NpPH 3TOM JHEpPrud.

OxucIeHue TJIIOKO03bl COIPOBOXKIAETCA €e pPaCIieljieHHeM, U M03TOMY
TAKOHW Mpollece MPUHATO HASBIBATEH 2AUKOAU3OM (OT Iped. «IJIMKHC» —
clafKuii M «auaucs — pacuiensenne), [MuKoana — 3TO0 HeENMOJHOE OKHC-
JIeHHe TJIOKO03bl 0e3 yuacTHsi KHUCIOpoAa, KOTAA AKIENTOPOM 3JIEKTPOHOB
cayxur HAJI®, Torga KaAK NOJHOE OKHUCIEHHE IIIOKO3hI IPOMCXOAHUT IIPH
YYACTHH KHCJIOpOJA.

Ha nepsoM aramne rIMKONM3a MIECTHYIIEPOAHAS MOJEKYJa INIIOKO03bl —
CsH,,0; pacmennsercsa Ha JBe TpexXyIJIepOAHbIE MOJIEKYJbl MHPOBHHO-
rpagsou kueyaotel (IIBK) — C;H,O,. Ilpm aToM HPOMCXOAMT JMINb Yac-
THYHOE OKHCJIeHHe TJIIOK03bl ¢ MOTepeill YeThIpeX ATOMOB Bojopona (cpas-
aute: ase moneryasl I[IBK CzH,0;X2=CgHgO; u rmokosy — CgH,;;04).
3a cyeT 3JEKTPOHOB M MPOTOHOB BOJOPOAA BOCCTAHABIMBAIOTCHA JIBE& MO-
mexyast HAJI®, npespamascs B asa HAJl-H, a 3a cuyer 2HEprum sjex-
TPOHOB, MEepPeHECEeHHLIX C BLICOKUX SHEPreTHUYECKHMX YPOBHell IJIIOKO3Bl Ha
Gonee Hmakmit ypomensr monexyn HAJIL", npomcxopur obpasoBanue IABYX
mostekya AT® uz AP u dochopHON KHCIOTHL.

Ecau Kucaopoa B KIETKe OTCYTCTBYET MJIM ero HeJoCTATOYHO, TO JBe
monexkyasl IIBK, of6pasopaBmimeca M3 TIJII0KO3bl, BOCCTAHABJIMBAIOTCA 38
cyer aByx HAJ['H 1o MOM0YHOM KHCJIOTHI:

2C,H,0,+ 2HAJ-H + 2H' — 2C,H,0,+2HAI"

DTuM sasBepiaercs IIHKoaud, B pesysabrare OeCKUCIOPOSHOTO HENOJHO-
ro OKHMCIEHHS TIIOK03bI 00pAsYIOTCH BCEro TONLKO ABe MoJeKyiasl ATD,

Ecam B KJeTke yKe WMMeeTcHs WM Ke B Hee HAYMHAET IOCTYIATH
kuemopoa, To IIBK He BocCcTaHAaBIMBAETCHA A0 MOJIOYHOH KHCIOTHI, a Ie-
peHOCHTCH B MHTOXOHJDWH, T[e MHogBepraerca IPH YYACTHH KHCJI0DOAa
nonsoMy oxuexerno go CO, m H,0 (kak npm roperun). DHepreruue-
cKkuil BRIMTpHIIN a3pofHOro mpouecca, BhIpaykeHHBIH B Mosexynax AT®,
BHAYMTEJLHO BEINIEe, YeM IIPU IVIMKOJIH3E.

V HexoTOpHIX BHAOB MHKPOOPIAaHW3MOB, MKHBymHUX Oea gocryma Kuc-
JI0pPOZI&, UMEeT MeCcTO TOJBKO TJIWKOJN3 (Hampumep, y MeTaHoOpasyrommux
f6axrepHil, KOoTopbhle XUBYT rayboko B wmiae Oosor uau osep). Mmr mo-
KeM KOpoTkoe Bpemsa ob6xoauThes 0e3 KMCJI0OpOda, M TOrJa KJIETKH IIO-
JIY4YaT JHEPTHI0 3a CYeT TJIMKOJu3a. BhICTpHIH Oer gaxe H8 KOPOTKHE
AMCTAHIMM MOXKET BbI3BATH Y HAC OABLIIIKY. 9TO MOJOYHAA KHUCIOTA, KO-
rTopas o0pasoBaNack NPH HENOCTATKE KHCI0pPOJa, BO30YMKJaeT JbIXATelb-
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HBIA HeHTp H 3acTaBideT HAC YaCTO JAblIIATH, 4YTOOBI HACBITHTH KPOBb
KHCIOPOJOM H OKHCJIHATH MOJIOYHYVH) KHCIOTY.

> 1. Cpasuure ropenue n OHOIOIMUECKOE OKHCJIEHUE,
» 2. OxapakTepH3yiTe HpoLect INIMKOJM3A.

§ 13. Buonozuueckoe oxucrenue npu yiacmuu
Kucnopooda

IIuka Kpeb6ea. [Mukauueckuit nponece OKMCICHHT NHPOBAHOIPALHON
KHCJIOTEI onucan asramicknil yuenwsit Xaunc Kpebe. Ecam B Kiaerky mo-
CTYyIaeT KHCJIO0poJ, TO aHaspoOHBIA npomecc — TJIAHKOIM3 [EePexXOjnT B
aspobublid. B srom cayuae [IBK He BOccTaHaBiamBaeTcd N0 MOJOYHON KHc-
JIOTBI, & NEPEeHOCHTCH B MUTOXOHAPUM (cMm. § 9), riae okHcaserca 40 Mpo-
M3BOJHOI0 YKeycHOM kucyorsl. Ilpum arom oxma monexyna HAJL' Bocera-
nasnuBaerca no HAJI-H, a oaun arom yriepoza okucaserca po CO,
(puc. 20). Takum obpazom, U3 TPEXyrIepPoLHON MOJICK YT IIBK — CSH,,O3
ofpasyerca ABYXYrjepoAHas MOJEKYJIa AKTUBUPOBAHHOI VYKCYCHOH KuHe-
JoTel. YkcycHaa kucaora — aro C,H,0,, a ee clomHO ycTpoeHHoe ak-
THBHDOBAHHOE IIPOM3BOAHOE, KOTOPOe HA3LIBAIOT aleTHIrodepMeHTOM A,
i coxkpamenHo amerus-KoA (or jar. «aneryms» — yKCyC), MOMKHO B
VIPOIEHHOM BHJe BeIpasuThk (opmynoit C,H;0—SKoA.

co2
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o P co,m® , Mo
®i\ s -®HN]+ 1@]

ﬂ HA,H,

Pue. 20. Buonornueckoe OKHCJAEHHE € YUACTHEM KHCIOPOJA.

Cresa — mmkn KpebGea; cnpasa — uens neperoca anexrposos. [IBK — nupo-
BHHOTrpajsHand kuciaora; AK — anermn-KoA: xpacHble KBajpaTel 1107 HOMEpPaMQ
I—8 — opraEMYecKkHe KHCJIOTHI, NepeHocAmIne B nukae Kpefea ocraTox
OKHCRAAEMOIl yKeyeHOH Kuesorsr; I1,—II, — mepeHOCUMKH 3MeKTPOHOB B Iemn
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Anerun-KoA, serynmas B nuxka Kpebca, coegmHsiercs ¢ OpraEmyecKon
kucaoroil (Ha puc. 20, — aTo §), KOTOpas CIHYMXUT CBOEI0 pOja nepe-
HOCYHMKOM OCTATKA YKCYCHOHW KHCIOTHI. Anetun-KoA, coeluHsaAch CO CBO-
MM [epeHocyuxkom — &8, obpasyer coepmHeHue I, B coCTaBE KOTOPOTO
HaUMHAeTCA OKHCJIeHMe OCTAaTKa yKcycHoM Kucjaotel, Ilepememasice 1o
(pepmenTHOMY KoOHBeliepy uukiga Kpebca (ma pucysake 20 ¢depmMeHTHI
0003HAYEHBI CTPEJIKAMH HA KOJbBIE), OCTATOK VKCYCHOW KHCJIOTHI TIOCTe-
TIEHHO MOJHOCTLIO okuciadercda. IIpm srom obpasyrorea nee moneryns CO,
1, B peayabrare Boccranosienus HAJL", yerwipe monexkynbt HAJI-H, B
KOTODBIX 3AIIACEHA HHEPrUf BHICOKOIHEPreTHUECKHX 3JIEKTPOHOB OCTATKA
VKCYCHOH KHCHOTHL. CTPYKTYPBI MEPEHOCYHKOB (OHM TaKMKe ABIATCHA Op-
FaHUYeCKHMH KHCJIOTAMH) M CAMOTO OCTATKA YKCYCHOM KHCJIOTHI TIPH TIPO-
XOKIZeHHHM no mukay Kpebca meHAOTCA: M3 coefuHeHus [ BO3HUKAIOT
coenuHenus 2, 3, 4, 5, 6, 7 u, HaKoHel, §, KOTOpOe rOTOBO CHOBA MpH-
COEANHUTHL OCTATOK VKcycHOH Kuceaorsl (AK). Takmm obpasom, Kpyr sa-
MBIKAeTCH,

CamMbril Ba)XKHBEIH pPe3yJbTAT MPOILECCOB, MPOUCXOASAIUX B uuKige Kpeb-
ca, — oOpasoBanue GorarbiX sHeprueid mosexyn HAJl-H. Ha nocaexguem
arame aspobHOro mponecca, & UMEHHO B IEIIH IepeHoca dJIeKTPOHOB, SHEp-
rua mosekysn HAJII'H ciayikuT AnsA CHHTE3a YHHUBEPCAJIBHOTO «aKKyMy-
nATOpas» sHeprum — wMoyerkyn ATO.

Ilens mepenoca saexTpoHOB. Oxucaurensnoe gocdopuauposanue. Ha
9TOM 9Tale BbICOKOAHeprermuyeckmne ajexTpoHsl HAJ-H nepememaiorcs
110 MHOTOCTYIEHYATON Nenu [NepeHOCYMKOB, KaK II0 JIeCTHMIE, HAYIIeH
BHH3. Ilpu mepexoze ¢ BBICIIEH CTYOEHM Ha HHM3IIVIO 3JeKTPOH Tepser
9HEPrui0, KOTOopasd HCIOJb3yeTcA AJaA 00pasoBaHWUA BEICOKOIHEpreTude-
ckoit cBasu B ATD.

[TepeHocunK JIEKTPOHOB HA BbICIIEH CTYIEHH criocobeH nepenaTth ajeK-
TPOH 0onee CHJILHOMY AKILENTOPY JJEKTPOHOB Ha Husmei crymenmn. Ile-
PEHOCYUK-AKIEIITOP CTAHOBHTCHA AOHOPOM 3JIEKTDOHA, KOIJa Mepejaer ero
eime Oojee cuabHOMY aknenTtopy. CaMblii CHIBHBIA AKIENTOP JJEeKTpO-
Ha — KHCJIOpPOJ, PACIOJOXKeHHBIH B KoHue nenu (puec. 20, cnpasa).

IIpn npoxokjeHuMy BhICOKODHeprermueckoro amexktpona HAJI-H mo
«CTyIeHBKAM» 3TOH HenM A0 KHUCIOPOAA 38 CYET €ro 9Heprud TPH MOo-
serysisl AIID dochopumupyores o Tpex moneryn AT,

B pesysnbraTe npHCOeAMHEHHS K KHMCJIOPOLY UYeTHIpeX 3JIeKTPOHOB (e),
IpHIIEAIIUX M3 Ieny nepeHoca, u derkipex nporoHoB (H') ms BomHo#
cpejbl MOJIEKYJIa KHCJI0POJida BOCCTAHABIMBAGTCA [0 ABYX MOJIEKYJ BOJBI:

0,+4e" +4H" — 2H,0

TakuMm 00pazaoM HOPOMCXOAHT NOJHOE OKHciaeHwe Tmioko3sl ao CO,
(e nuknae Kpebea) m H,O (B memm mepeHoca 3JE€KTPOHOB), TaK JKe Kak
ecan OBl TIHOKO34a cropaJja B ILIAMEHH KOCTpa, rie ee SHeprud yunuiaia OBI
B remno. OfHAKO HpM OHMOJOIHYECKOM OKHMCIEHHH TOJBKO YacTh XHMH-
YeCKOHl 9HEpPrHu IpeBpallaeTcd B TEIVIOBYIO. 3a CYeT OKHCJACHHMA OJHON
MOJIEKYJIBl TUII0K03kl obpazyerca 38 mosexkyn ATM, koropble HUCIONAb3Y-
I0TCA B KJETKAX M B OPraHU3Me BO BCeX CJaydasx, Korga tpebyercs sHep-
MA: AJA JABMMKEHWA, TPAHCIOPTA BEIIECTB, CHHTE3a HYKJIEMHOBBIX KHC-
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70T, OEIKOB, YIrJIeBOJZOB M MHOTOro Apyroro (B TOM YMCJEe H A8 yMCT-
BeHHOU paboThl, Ha KOTOpyI 3aTpaympaercs MHOro ATMD).

®ochopunuposanue AP c¢ obpasosanuem ATD conmpsakeHO ¢ OKHC-
JeEneM M moTpeblieHHeM Kuciopoga. I[losTomMy mnpomecc 3TOT HA3LIBAKT
OKUCAUMENbHBLM GOCHOPUIUPOBAHUEM.

B Kierkax OKHCIeHHIO MOJABEPraloTCsi He TONBKO IJIIOK03a, HO M JApY-
rue caxapa, 8 TakKe XUPbBl M HEKOTODPble AMHHOKHCIOTHI. B Gosabmima-
CTBE CJIy4YaeB B Pe3yJbTaTeé MHOTNOYHCIEHHLIX ()ePMEHTHBHIX IIpeBpalleHui
U3 9THX coeauHeHmit obpasyiorcs anerni-KoA uaum opranuveckme kmuc-
aorel (#a puc. 20, A, TIBK u 4), koropsie mocrynaioor B nuka Kpebea.

Taxum 00pasoM, OKHCIeHMe NHPOBHHOIDAZHON M HEKOTOPHIX APYTHX
OpraHMYecKUX KHCJIOT BejeT K obpasopanuio HAJl-H. Borareie sneprueit
anexTposl HAJl-H mocTymaior B mens mepeHoca ¥ 1O MYyTH K KOHEYHO-
My aKNeNnTopy — KHUCJI0POAY OTHAIOT CBOK 2HEPTHI0 Ansa cuHTesa ATOD,
Huxn KpebGca BMecte ¢ Henbio NEepeHOCA 3JIEKTPOHOB BBICTYIAET B DOJH
OHEPreTHYECKOr0 «KOTJa», B KOTODOM «CrOpalpT» pas3JH4YHbIe IHIIEBhIE
Bemectea: B nuxiae KpebGca omm mepegaior csow smeprmio HAJII'H, a B
Leny mepeHoca dJIeKTPOHOB 3a cuer okucaeHus HAJl-H obpasyerca ATD.

Muroxonpun — 3SHepreTHYecKHe cTaHUMM KaeTkn. OueHB KDATKO O
MHTOXOHADPHAX OnlTo pacckasano B § 9. HamomuuMm, yro aTH opraHou-
Abl OOHAPYIKMBAIOTCA BO BCEX a3POOHBIX JYKADHOTHYECKMX (T. e. cozep-
JKANUX ANPA) KJIETKAX: B OJNHOKJETOYHBIX M MHOTOKJETOUHBIX OPraHH3-
Max JKHBOTHBIX M pacTeHM#H (Kak MbI yKe ynoMuuanu B § 11, B orteyr-
CTBHE OCBeIleHHA pacTeHus BeAyT ceba xKax aspoGHbIE OPraHu3MbI),
Bryrpennsas MemGpaHa MHUTOXOHApHMII 06pasyeT MHOTOYMC/IEHHBIE CKJIAN-

KH — Kpucmbt. Mexay KpHCTAMH HAXOAWUTCH BASKAS OEJIOKCOepIKAIIasn
macca — Mmampukc. B MaTrpukce pacnosioxessl Bce (epMeHTHI IIHKJIa
Kpebca, a ma BHyTpenmeii memOpane — uenb mepeHoca BJIEKTPOHOB.

B pasauuHBIX THIAX KJIETOK, HA DA3HBLIX JTAlaX pa3BUTHA B KaxKIon
KJIeTKEe MOXKET COAEP)KATLCA OT HECKOJNBKMX JeCATKOB [0 THICAYH MHUTO-
XOHApUH. MHTOXOHAPUM HMeT COOCTBEHHBIN TreHeTHYecKHil anmnapar,
npeAcTaBIeHHBIH KonbueBeIMH Mosexyiaamu JITHE.

MoHO CUMTATH AOKA3AHHBEIM, YTO MHTOXOHAPUH Golee MUJITHADAA
JieT ToMy Hasaja OBLIM CAMOCTOATENBHBIMM MHKDOOPTAHM3MAMH. DITH
aspofHBIeé NPOKAPMOTHYECKWE MWKDOODraHM3Mbl BHEADWJIMCH B AHABDOG-
HbI€ 3YKAPUOTHYECKHEe KJETKH, H B pPe3yJIbTATE 3TOT0 BO3HHK B3AUMO-
BLITOZHEIH cuMOHO3. 3a MHOrHE MHJLIMOHBI JIET 4acTh OaKTepPHAJIbHBIX
TeHOB IEepeMecTH/IAack U3 MHTOXOHAPHANbHON B aAnepuyw JIHK, m murto-
XOHJIDHY CTAJH 3aBHCHMBIMHM OT KJETKH-XO3AHHA (KaKk M KJIETKA-X03AWH
OT MHTOXOHApuit). MurToxosapuanbHble pubocomsl, TpaHcnopraeie PHE
(rPHK) n pan depmeHTOB MHTOXOHApHWII GIMSKH 1O CTPYKTYpe M CBOii-
CTBAM K DaKTepHanibHBLIM M OTJMYAKTCA OT CXOAHEIX N0 QYHKIUAM CTPYK-
TYP, KOTOpBIe COJep;KaTcd B IHUTOILIA3ME KJETKH-X03AHHA.

1. KakoBa ponb (hepMeRTaTHBHOrO KoHBeliepa nukaa Kpebca?

2. B uem cyrs umkna Kpebea?

3. Yro rakoe okucaurensHoe dochopuauposanue?

4. Kaxor ameprerudeckuil apdeKT MDOMHOrO OKHCJIEHMS TII0KO3bI?
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I'nasa IV. HACJIEACTBEHHASA HH®OPMAIIHUSA
H PEAJIM3AIINA EE B KJIETKE

Opraamamer o6nagaroT crnocoGHOCTEIO TEPEJABATE CJAEAVIONIMM MOKO-
JIEHHAM CBOM TPH3HAKM W 0CO0EHHOCTH, T. €. BOCIPOM3BOAUTH cebe mo-
#0o0HBIX. JTO fABJEHME HACJIeJOBAHMA INPH3HAKOB OCHOBAHO HA Ilepeaadve
M3 MOKOJEHUs B MOKOJEHHe HacaedcmeéenHol ungpopmayuu. MaTepuanib-
HBIM HOCHTeJIeM 2To# mHGOpMauum sasBasres monexkyiasl JHE.

IMepegaua HachecTBEHHOH WHMOPMAIIMM OT OJHOrO IOKOJEHHUHA KJie-
TOK K JpPYyroMy, OT OJZHOTO MOKOJEHHSA OpPraHM3MOB K MNOCIeRVIOMEMY
obecreunBaeTcs HeKOTOpPLIMH (hyHAameHTanbHEIMA cBoicTBaMu [ITHK. Ona
VABAUBAETCA B Ka)XJ0M MNOKOJEHHH KJETOK M MOXKeT HeOoNpejeJeHHO A0J-
ro BOCHIPOM3BOAUTECA Oed xakux-1ub0 uamMeHeHuil. OTHOCHTENLHO peAxHe
M3MEHEeHUA HACJeJACTBEHHOW MH(OPMAIMH TaK)Ke MOI'YT BOCIPOMBBOAMTH-
CA W TepefaBaThbCA OT IMOKOJEHHMA K TOKOJEHHIO.

§ 14. I'enemuuecxaa un@popmayus.
Yoeoenue AHK

OpHa U3 caMBIX 3aMeYaTeNBHBIX OCODEHHOCTEH MH3HH COCTOMT B TOM,
4YTO BCE MKUBBIE CYIIECTBA XaPAKTEPH3YIOTCH OOIIHOCTBIO CTDOEHMA KJIe-
TOK M MPOMCXOAAIIHX B HHUX mnponeccoB (cm. § 7). OpHako OHHM HMEIOT
M o4YeHb MHoro pasanuuit. Jlasxe ocobu ogHOrO BUAA pPa3IUUAIOTCA I10
MHOTHM CBOHCTBAM M NPHU3HAKAM: MOpP(ONOrHUYECKHM, (UI3UOIOTHUECKUM,
OHOXIMHIECKHM.

CoBpemeHHasi OHOJOrMsA TOKAa3ajia, 4TO B CBOEl OCHOBE CXOJCTBO H
pasjuyMe OpPraHM3MOB ONpeAeNsATCa B KOHEYHOM cuere Habopom Oei-
koB. Yem Oamsxe OpraEMambl Jpyr K JApPYry B CHCTEMATHUECKOM IIOJIO-
JKeHUH, TeM OoJiee CXOAHBI MX OeJKH,

Hexotopsle 6esKkH, BEIMOTHAKILINE OJUHAKOBBIE (DYVHKIIUA, MOTYT AMETh
CXO/HO€ CTPOEHHE B KJIETKAX He TOJbKO pPa3HbIX BHJOB, HO aaxe ODoJee
JaleKuX TpynIn opraHusMoB. Hanmpumep, MHCYIMH (TOPMOH MOMMENYEI0Y-
HO# KeJie3sl), PeryJUpVIOIIHA YPOBEHb caxapa B KpPOBH, OJM30K IO CTPO-
eHnioo y cobaxku M uyenoBexa. OpHaKo OOJBLIIMHCTBO OGeNIKOB, BBIITOJHAA
OfHY ®M TY e (YHKIHUIO, HECKOJbKO OTJIHYAIOTCS 110 CTPOEHHIO YV pas-
HBIX IIPEJICTABUTEJEN OQHOrO M TOro e Buja. [IpyMepoM MOTryT CJIy-
JHHATE OeNKH Ipynn KpoBu y uenoBeka. Taxoe pasHooOpasue GenxoB Jie-
JKUT B OCHOBE CHENH(HYHOCTH KAXKIOT0 OPraHu3Ma.

HasecTHO, 4TO B 2PHUTPOLHUTAX (KPACHBIX KPOBSHBIX KJETKaX AUCKO-
BUJHOH (popMBI) cojep:auTcs Oesiok remorjobWH, KOTOPBIH AOCTABIAET
KHUCJIOPOA KO BCEM KJEeTKaM Teja. JTO CAOKHLIA Oenor. Kakpas ero mo-
JIEKyJla COCTOMT M3 YeThipeX MOJHUIEeNTHAHBIX [ermel. ¥ Joaei, crpaja-

IIUX THMKENIBIM HAC/IeJCTBEHHBIM 3a00/IeBAHHEM — CEpPIIOBHIHOKJIETOU-
HOIf aHeMwuelf, SPHTPOLMUTHEI IIOXOKHM HE HA AWCKH, Kak OOBIYHO, a HA
cepusl, IIpuunHa M3MeHeHHA (OPMBI KJETKH — B DAGJIHYHUN MEPBHYHOH

CTPYKTYpPhI remMoryiobMHa y GONbHBIX M 3JOPOBHIX Jiofeil. B uem ke aro
pasanume? B ABYX M3 UeThIpex Ieneil HOPMAJBHOIO reMoriaobHHA Ha Ie-
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HHUKOJIAH KOHCTAHTHHOBHY KOJIBIIOB (1872—
1940) — oTedecTBeHHBII B00JIOT, LIHUTOJOr, TIeHETHK.
OCHOBOMONIOMKHAK BKCIEPUMEHTANBHOTO MEeTOJAa Wcele-
JoBaEWi B OMONOrMM B Hallel crpaHe. BunepBele BhI-
CTYINJI ¢ Teopueil MAaTPUYHON PENPOAYKIIHHM XPOMOCOM.
Ocunoeatens HHCTHTYTA aKcnmepuMeHTaNbHO Guosornm.
Bein MHMHHATOpPOM coO3ZaHuA BeecowsHOro MHCTHTYTA
SKCIePUMEeHTANBLHON MeIMINHEI, HA OCHOBE KOTODOID
BHOCJHeACTBHE Oblzia co3fjaHa AKaJeMHs MeIulHMHCKHX
HAVK.

CTOM MeCTe CTOMT TJIYTAMMHOBAA KHcaoTa. [IpM ceprnoBHIHOKJIETOUHOMN
aHeMHH OHa 3aMeHeHa Ha aMHHOKHcaoTy BaduH. Ma 574 aMMHOKHCIOT,
BXOAANIMX B COCTaB reMoryiobMHA, 3aMeHEHBI TOJBLKO JABe (10 OAHOH B
AByx menax). Ho aTo mpuBoAuT K CYIIECTBEHHOMY HM3MEHEHHWIO TPETHY-
HOH M YeTBEePTHYHON CTPYKTVPHI DeaKa U, KaK CJeJcTBHe, K HM3MeHeHHIO
(hopmbl ¥ HapymeHHio (GyHKIHN spuTporuTa. CeprnoBHAHBIE 3PUTPOIMTHI
IJIOXO CHIPABJISAKTCA €O CBOEH 3ajaued — IIEPEHOCOM KHCJIOpOoJA.

JAHK — matpuna aaa cuHresa Oeaxos. Kaxkum ke obpazom B 3pu-
TPOLMTAX 3J0POBOr0 4YeJIoBeKa 00pasyrTrca MHJIMOHBI HIEHTHUYHEIX MO-
JIeKyJl remMorio0mHa, Kax npaBuino, 0e3 eAHHOR ommOKM B pacmnoJioke-
HUM amuHOKHca0T? [louemy B apuTpomuTax GOJMBHBIX CePHOBHAHOKJIETOY-
HOM aHeMHell BCe MOJIEKYJbI IeMOrJIOOMHA MMEIOT OJHY W Ty Ke OMHOKY
B OZHOM H TOM Xe wmecre?

s oTBeTa Ha ®TH BOMPOCHI OBpaTHMCHA K NpPUMEpPY € KHHUTONeYarTa-
HHeM. YueGHHMK, KOTODBLI# BBEI AEpPIKHTE B DPYKAX, U3JAH TUPANKOM N IK-
3eMILIAPOB. Bce n KHHUr ornevaraHel ¢ OfHOro mabsoHa — THIOrpad-
CKOM MAaTPHUILBI, IO03TOMY OHHM COBEpLIEHHO OAMHAKOBBEI. Eciam 61 B Ma-
TpUIly BKpajachk ommbka, To oHa Owwia Obl BOCHPOM3BEJeHA BO BcexX
akseMnuapax. Poap MaTpuubl B KJIETKAX JKHBBIX OPraHM3MOB BEIMTOJIHS-
ot mosnekyasl JITHK. THK kaspoit kieTkm HeceT MHMOPMALMIO HE TOJb-
KO O CTPYKTYPHBHIX Oesnkax, onpefensiomux GopMy KISTKH (BCIOMHHTE
9PHUTPOLHUT), HO U 0 Bcex Oenkax-hepmenHTax, Oenxkax-rOpMOHAX W JIpy-
rux Oeaxax.

Vraesoasl M JMOUAE 00pA3yIOTCA B KJETKE B PE3yILTATE CJOMKHBIX
XUMHYECKMX peaknuil, Ka)Jasd M3 KOTODPBIX KATAJIHM3UDYETCHA CBOMM OeJ-
KoMm-(bepmernTom. Bnamea mubopmanueii o ¢gepmenrax, JHK nporpammu-
pyeT CTPYKTYPY H APYIHX OPraHM4YecKHX COeJIUHEHWN, A TAKMKEe YIpas-
JfAeT MpOIeccaMH WX CHHTe3a W pacluelnjeHusd,

INockoneky monexynsl JHK saBiasaoTea MaTpHIaMu AJd CHHTe3a BCeX
Genxos, B JIHK sarmiouena wropManus o CTPYKTYpPe M AeATeILHOCTH
KJIETOK, 0 BCeX NPHU3HAKAX Ka)KAOH KJETKHM M OpPraHMsMa B IIeJI0M.

Kaxpaerii Geslok OpeicTaBieH OJHON MM HECKOJLKHMMU IOJHIEeNnTH/-
HBIMH IenAMH. YuacToxk monekynast [IHK, cayixammit marpumeii ansa cuH-
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Te3a OQHOH MOJWIEeNTUIHOH Lenu, T. e. B DOJb-
IIMHCTBE CJYY&eB OJHOro 0ejiKka, HABBIBAKOT 2€-
Hom. Kamnas monexkyina HHE comep)kmT MHO-
JKeCTBO pasHbIX reHoB. Bcewo undopmaumio, 3a-
Kiaouennyilo B moaekyiaax JHK, =HaseBawoT
zeHemuveckoili, a BCKH0 coBokynHocte JITHEK
KJIeTKH HA3LIBAIOT 2eHOoMoM. Vpesa 0 MATPHYHOM
npuHIKIe cuHTesa Genxop Bnepsrle Oblia cdop-
myauposadga eme B 20-x rr. XX B. BBIjaANO-
muMes oTedecTBeHHbIM Ouosorom Huxomnaem
Korcranrnrosuuem KoJsbIoBBRIM.

Yasoeaune NHK. Monexkynst [THK obnazna-
0T MTOPA3UTEJBHBIM CBOMCTBOM, HE IIPHCYIIUM
HM OAHOW ADPYroi M3 HM3BECTHBIX MOJEKYNl, —
crnoco6HOCTBIO K yABOEHMIO. YTo mpeacTaBifer
coboil npornecc viaBoeHmsA? Bbl noMHHTE, UTO
asornasa cnupans JIHK nmocrpoena mo IpHH-
IUIIY KOMILieMeHTapHocTH (cm. pue. 7). 3ror
e TPHHIUI JEeKHT B OCHOBE VABOEHHA MO-
geryn MHE. C nomomsio crenuaibHBIX (ep-
MEHTOB BOAODPOAHBIE CBA3HM, CKPEILIANNIAEe HH-
i JJHK, paspeiBaioTcs, HUTH PacxXomATcsd, H
K KasJoMy HYKJIeOTHIY Eﬁ}l{,ﬂﬂﬁ H3 9THUX HH-
Tell IMocaeOBATEILHO NPHCTPAMBAIOTCA KOMILIe-
MeHTapHble HYKJeOTHAbl. Pasomejinneca HUTH
uexoauou (Marepunckoit) monerynaer JTHK as-
JIAIOTCA MATPUUYHBIMH — OHHU 3aJAI0T HOPAIOK
PACTIONIOMEHUA HYKIEOTHAOB BO BHOBb CHHTe-
aupyemoit nenu. B pesyasrarte ZeHCTBUA CIOMK-
HOro HaGopa (epMEHTOB IPOMCXOAHT COeJHHE-
HHEe HYKJIeoTunoB Apyr c apyrom. Ilpm srom
ofpasyworeca HoBele HUTH JIHK, xomnaemenrtap-
HBIe KaM/JOH M3 pasoWepmInxcsa Henei
(puc. 21). Takum obpasoMm, B peayiabpTaTe yABO-
eHUs cozaarTcH Jee JBoiHee cnupanu J[HK
(mouepHHE MOJIEKYJEI), KamKJaasa M3 HHX HMeeT
ONHY HHUTh, MMOJYYEHHYIO OT MATEPHHCKOH MO-
JIeKYJILI, ¥ OAHY HUTH, CHHTE3MPOBAHHYIO BHOBE.

IIpouece marpuunoro cuHTesza JTHK, ocy-
wecrsageMerii gpepmentamu JTHK-nmoaumepasa-
MH, Ha3bIBAIOT penurxayueil.

Houepaue mosexyiasl JTHK #suuem He oTim-
YyalTeA APYr OT APyra U OT MATEPHHCKOH MO-
JIeKYJIbl. Hpﬂ JeJeHHH KJIEeTKH JA04YepHHe MO~
nexyasl JHK pacxogsarcs no asym obpasyio-

Ma'TEDHHCKaﬂl OHK

. Pa3apbiB BOOOPOAHbLIX

X cemeeit

Pue. 21. Cxema yasoenns JIHK

,ﬂ,O'-iE‘pH ne OHK




mMUMCA KJIeTKaM, KayKAasd M3 KOTOPHIX BCIEJCTBHE 3TOro OyIeT MMeTh
Ty e UHQOPMAIMIO, KOTOpad COAEepIKaJlack B MaTepPHMHCKOH Kierke. Tak
KaK reHel — 2T0 yudacTtku moteryn IIHK, to gBe noueprue Kierkn, 06-
pasyoliuecsa NpH JeJeHUH, UMEIT OJHHAKOBLIE T'eHEl.

Kapas KieTka MHOTOKJIETOYHONO OpPraHU3Ma BO3HHUKAET M3 OXHOM
38pOJBIIIEBOH KJIETKH B De3yJbTaTe MHOIOKDATHBIX AENEHHH, I03TOMY
BCe KJETKH OpPraEMaMa MMelT OAMHAKOBHI HabGop reroB. CiyuaifHo BO3-
HUKII&A omubKa B reHe 3apoABIMIEBON KJIeTKHM OyleT BOCIPOM3BENEHA B
reHax MHJITHOHOB €e TOTOMKOB. BoT mouemMy Bce SpHTPONHUTHI GOJBHOIO
CEPIIOBHJHOKJIETOYHOH aHeMHell MMeOT ONMHAKOBO «HMCHOPYEeHHBIN» Tre-
morsobun. Iletn, Go/nbHBIE aHEMHEN, MOJAYHAIOT «HACIOPYEHHBIE» TEHBI OT
POJMTeNIeli Yepe3d MX MOJOBBIE KJaeTKH. Wndopmauus, saxkiioueHHAS B
HHK knerox (remernveckas uH(OpMANuUA), NepeaeTcsi He TOABKO M3
KJIeTKH B KJIeTKY, HO M OT poaureneit x aeram. (Ilogpobro o6 stom 6y-
mer pacckasaHo B riase VII.) I'en aeasemcs edunuuyeii zememuvecroil,
HIH Hacaedcmeennoil, uHgopmayuu.

Tpyaso, rasas ma tTunorpagCcKyio MaTpuiy, CYAMTh O TOM, XODOLIAf
MIM MIoXas KHUra Oyzer mo Heit Hameuarana. HeBO3MOMKHO CYAUTH ¥ O
KauyecTBe TIE€HEeTHYeCKOW HH(MOPMAIMH II0 TOMY, <«XODOITHIi» MM «ILJIO-
XOH» TeH TOJYYWIM MOTOMKH II0 HACJIEACTBY, AO TeX IOp, IOKa HA Oc-
HOBe BTOH MHQpOpMauun He OYAYT NOCTPOEHHI OEJIKM M HE pA3OBBETCA
LeJNbld OPrasEusM.

b 1. Kakme pemecTBa OBYCHOBIMBAIOT MHAMBHAVAJbHBIE DASTUIHS op-
TaHN3MOB?

b 2. Moxer nu 3aMeHa OAHOM AMMHOKMCIOTH B MOJHNENTHAHON ey
cKasaTbecs Ha QyHKIun Geaxa?

» 3. Kak Bbl nonumaere ¢pasy: «Mosexyast JITHK — wmarpunst ans
cuHTe3a Oenkor»?

® 4. Kakoit nmpuHINTI JeUT B ocHOBe yABOeHUs Moserya JJHK?

P 5. Opunaxopa 1M reHerudeckas WH(MODMAIUA B KJIeTKe HEYEHH ¥ B
HEPBHOM KJIeTKe OJHOTO M TOro e opranuama?

§ 15. Obpasosanue ungopmayuonnoi PHE
no mampuuye JHK. I'enemuueckuii xod

Tpanckpununs., K puGocomam, Mecram cuHTesa GenKoB, U3 AApa MO-
CTynaeT Hecylquii HH(OPMAINI0 TOCPEAHMK, CHOCOGHBIH npoiTH yepes
OOpEI_AfepHOd 0Gonouxku. TakuM mocpeaHHMKOM sBAAeTCA WHMOPMALOH-
Hags PHK (uPHK). Oro opgHomenoueumnas monexyna, KoMIUIeMeHTapHAs
opHoit HutH w™onexyns JIHK (cm. § 5). Conenmansmsiii depment —
PHK-nonnmepasa, nsurasce no JJHK, noxfupaer mo npuumumy komire-
MEHTAPHOCTH HYKJEOTH/bl M COEAMHSAET UX B eIMHYI0 nenoury (pmc. 22).
IIponece o6pasosanus nPHK HaskiBaercs mpanckpunyuei (ot aar. «TpaHc-
KpUNIMO» — mepenuckiBanue). Ecam B wuru JHK cromr Tumun, To m0-
JuMepasa Briodaer B uens WPHK agenun, ecam crour ryaHun — BKIIO-
yaeT mUTO3WH, ecan B IHK cromT ageHMH — BKIIOYAET ypauna (B co-
cras PHK me BXozaur Tumum).

Ilo pnume xazas us monexyn mPHK B cotam pas ropoue JTHEK.
Hupopmanuonnaa PHK — xonus me Bceit Momexkynsr JHK, a Tonbko
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PHK-nonumepasa i

Pue. 22. Cxema obpazosasus nPHK no matpune JTHEK

HacTH ee, O0JHOr'0 reHa HJHM TPYHOIBI PAIOM JeMallux TI'eHOB, HECYIIIHX
HH(pOPMAIMI0 O CTPYKType OenkoB, HeOOXOAMMBIX [JIA BBIIIOJHEHUA OJ-
HOH (DYyHKOHMH. Y NPOKAPHOT TaKyIo TPYINY IeHOB HASLIBAIOT ONEPOHOM.
(O ToM, Kax reHsl 00beJUHEHLI B ONEPOH M KAK OPraHM30BAHO VIIPAB-
JIeHHe TPAHCKDHUIIMeH, Bel npourere B § 17.)

B Hauane Kask[ON rpyNbl PEHOB HAXOJAUTCH CBOEIO POJA TOCAA0Y-
Haa momaaka ana PHE-nonumepassr — npomomop. Iro cnenududeckas
nocaepoBarensHoeTs HyKaeoruzos [THK, koropyo depmenT «yaHaer» Oaa-
rojapsi xuMmdeckoMy cpoactTBy. ToNbKO NPHUCOEAMHUBIINCH K IIPOMOTO-
py, PHK-nonumepasa cnoco6ua mauars cuartes uPHK. B konue rpymns
refoB ()epMeHT BCTpeYaeT CUTHAJA (ONpejeNeHHYI0 MOCHeN0BATeJbHOCTh
HYKJEOTHA0B), O3HAYAKINMUil KoHel nepenuckiBanuaA. I'orosas uPHK or-
xoaur or JIHK, nokwmaaer sapo um HanpaBiasercd K MecTy cuHTesa Oei-
KOB — pubOCcOMe, pPAacloJIOKeHHONM B IIMTOIIA3Me KJETKH.

B xierke remernyeckas wuHdopMauus nepepaercA Osarojgaps TpasHc-
kpunnuu ot [THK k Genry:

OHK — uPHK — Gemox

I'enernueckuit Kojx M ero cmoiicrBa. 'eHernueckas uH(pOpMALHUA, CO-
pep:xkamasica B JHK u 8 uPHEK, sakiamouena B mocief0oBATEIBLHOCTH pAac-
MOJOMEHHA HYKJEOTHIOB B MoJeKkynax. Hakum ke obGpazom mPHEK ko-
Jupyer (mudpyer) HepBUYHYIOD CTPYKTYPY OeIKOB, T. €. TMOPAAOK PAacIo-
NoxeHuA aMuHOKMcenoT B HuUX? CyTe KoOJa 3arkjIio4YaeTcs B TOM, YTO
IOCJeOBATEJIBHOCTh PACHOJIOKEeHHWA HYKJIeOTHIOB B I-_’[Pm{ onpenejiAaeT
[I0CJIeOBATEILHOCTDL PAcIIOJIOMKEeHNA AMHHOKHCIOT B Denxax. 9ToT Kod
HA3BIBAIOT 2eHemuueckum, ero pacmmdpoBKa — OAHO M3 BEJIHKHX J0-
cTnkennit Hayku., Hocurenem remernueckoi nudopmanun asasercs [THE,
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HO TaK KaK HEIOCPeJCTBEHHOE Yy4YacTHe B CHHTe3e 0eJKa TPUHUMAEeT
uPHK — xkonus oauoit us muret JITHK, To reHeTmueckmit Kox samucax
Ha <«a3sike» PHEK.

Koax rtpunneren. B cocras PHK sxoaar 4 mykneormza: A, I,
II, ¥. Ecan 0603HaYMTh OJHY AaMUHOKMCJIOTY OZHHMM HYKJIEOTHAOM, TO MOM-
HO 3amu@poBaTh JIUIIL 4 AMHHOKHCJIOTHI, Toraa Kak ux 20 M Bce oHu
HCIONb3YIOTCA B cHHTe3e OenkoB. [IByxOyKBeHHBIA KOJ NO3BoJHJ ObI 3a-
mdposath 16 aMHHOKMCIOT (M3 4 HYKJEOTHAOB MOMKHO cocTaBuTh 16 pas-
JUYHBIX KoMOMHAIME, B KakJOH M3 KOTOPBIX HMeeTcs 2 HYKJIEOTHAA).

B nmpupozne ke cymiecTByer TpexOYyKBeHHBIN, WJIM TPHUIJAETHBINA, KOZ.
910 o3Hauaer, 4To Kakjas m3 20 aMHHOKHCIOT 3amM(pPOBaHA MOCIELO-
BATEJBHOCTBIO 3 HYKJEOTHJOB, T. €. TPHILJIETOM, KOTODBIH MONYYHJT Ha-
apaHue Ko0oH. W3 4 HYKJIEOTHAOB MOIKHO co3aars 64 pasaudHEbIe KOM-
Gunanuu, no 3 Hykaeoruua B kammoit (4°=64). Droro ¢ mabriTKOM XBa-
TaeT Aas KoauposaHus 20 aMMHOKMCJIOT, M, Kaszajock 0w, 44 Tpuniera
ABnAOTCA aumHuMu. OpHakKo aro He Tak. IlouTH KaMmasd aMHUHO-
Kucnora mudppyerca 6OGoaee dYeM OLZHHUM KogoHoMm (or
2 go 6). 9ro BUAHO M3 TAGIUIILI FeHETHUYECKOTO KOJA.

Tabauua TeHeTHYECKOr0 Koaa

AMHHOKHCIOTA Koaupymomue TpumieTsl — KOZOHBI
Ananus roaqy Tl I'IDA TIr

AprusHus Oory Ori, Ira orr  AraAa AIT
Acnaparus AAY  AAIL

Acnaparnuosas

KHCJI0TA TAY TAIL

Baausn ryy rvag TVA TVl

Cucruann LAY IIAIT

Fnnnun Iy TITL TITA TIIT

I'nyramun ITAA TIAT

I'nyramuuoBas

KHCJI0Ta TAA TAT

WUsoneiinun AYY AVII AVA

Jleftmusa noyy IV IIVA II¥VI' YYA ¥¥TI
Jlusun AAA  AAT

MeTnonns AYVT

IIponun ooy I A - IIr

CepuH VIV VIIIT VIIA VIII' ATY ATIl
Tuposun YAY VAII

Tpeonnn ATTY  AIIIL AITA AIT

Tpunrohan yrr

Denunatanua YVYV yvi

[Mucrens Yy ¥

3uaku npenuHanua | YA VA VAA
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Kon opvoszraveH. Kaxaesil Tpunaer mmpyer TOMBKO OAHY AMH-
HOKHCJOTY. ¥ BCeX 3O0POBLIX JIIOZeH B reHe, Hecyiem uHpopManuio ob
opgHOH M3 nemed remoraobuua, tpumser I'AA wuan I'AT, croamuii Ha
IIEeCTOM MeCTe, KOAMpYeT IIYTAMHHOBYIO KHCJIOTY. ¥ DOJIBHEIX CeproBH-
HOKJIETOYHOH AaHEeMHell BTOPOH HYKJEOTHJ B 3TOM TPMILIETe 3aMeHEeH
Ha ¥. Kak BUAHO M3 TabJIMILI TeHETHUYECKOTO Koja, Tpuiiersl 'VA unn
I'YI', xoropele B aToM cayvuae o06pasyioTcs, KOAUPYIOT aMHHOKHCIOTY Ba-
au". K uemy npuBosuT Takas 3aMeH4, Bbl 3HAETE M3 NPEALIAYIIEro ma-
parpada.

Mex gy reHaMHd HUMeTCA 3HAKHM npenuHanmsa HKax-
OBl reH KOAUPYET OAHY MOJUNenTHAHyH nenodky. ITockoabky B pane
cayuaes uPHK aBasiercsi Konmeil HECKOABKHMX PEHOB, OHH JOJMKHBI OBITH
oTaeseHsl Apyr or apyra. IloaToMy B TeHETHYECKOM KOJ[€ CYILEeCTBYIOT
Tpu cnenmanbHeIX Tpuitera (YAA, YAI, ¥I'A), kamzabiii U3 KOTOPBIX
of03HAUaeT NpeKpaljeEue CHHTe34a OJHON mnoJunenTuanoi menu. Taxkum
o6pasoM STHU TPHUILIETH! BHIMOJHAT (PYHKIHIO 3HAKOB npenuHaHus. OHHI
HAXOAATCH B KOHIIE KAaMJ0ro reHa.

Kox wHemepexpsBaeM ®W BHYTPH TeHAa HeT 3HAKOB
NpenuHAaHHUA. [[0CKOABKY TFeHETHYECKHH KOJ 10j400eH A3bIKY, pasbe-
PeM 9TO €ro CBOMCTBO HA IPHUMEpPe TAKOH, COCTABIEHHOI M3 TPHILIETOR,
dpassr:

MU ORI KOT THX ﬁl:IH cep MHJI MHE TOT KOT

CMEICTI HANMMCAHHOTO TOHATEH, HECMOTDPS HA OTCYTCTBHE 3HAKOB IIpe-
nuHanusA. Ecim ke Mbl yOepeM B IepBOM cJjioBe OAHY OVKBY (OOMH HYK-
Je0TH]I B I'eHE), HO UHMTATE OyJIeM TakXe TpoikaMu OVKB, TO IOJYYHAT-
ca OeccMBICIHIIA:

uad BUIK OTT MX0 BUIC epM HWJIM HeT OTK OT

Beccmpicniuna BOZHMKAET M IIPHM BHIMAAEHWH OJHOr0 HJIM JBYX HYK-
JIEOTH/I0B M3 IeHa. BesIoK, KOTOpbIH CYHTBIBAETCA C TAKOTO <«HCIOPYeH-
HOro» reHa, He Oyjaer MMeTh HHUero obmero ¢ Tem 0eNKOM, KOTODBIH
KogupoBaics HopMaibHEIM reHoMm. Ilosromy rem B menm [ITHK wnwmeer
CTPOro (PpMKCHMPOBAHHOE HAYAJO CUYHTHIBAHUA.

Kon yausepcanen, Kog efun ais BceX SKMBYIOHX Ha 3eMie Cy-
uecTB. ¥ OaxkrTepuil m rpuboB, BJIAKOB H MXO0B, MypaBbd M JATYIIKH,
OKYHfI M IeNIMKaHA, YepelaxH, JIOIIaAH M 4HeJOBeKa OJHHW M Te Ke TPHIl-
JeThl KOAUPYIOT OAHHA M Te e AMUHOKHCJIOTHIL.

® 1. Kaxoil OpVHIUN JIeXKUT B OCHOBe mpomecca cmHTesa nPHK?

® 2. Yro #aawBaioT reHeruueckuM Komom? [lepeumcivTe OCHOBHEIE CBOM-
CTBA TEHETHYHEeCKOI'o KOIAa.

» 3. O6bacHuTe, HoueMy CHHTe3 OeJKA IPOMCXOOUT HEe HEIOCPEenCTBEH-
Ho no marpune JHK, a mo nPHE.

» 4. Hcnoawsaya tabauily reHeTHdeckoro koja, sHapucyiite yuacrox [THE,
B KOTOpPOM SaKoAupoBaHa HHQOPMALHA O CIeAVIOLlell IocienoBa-
TeJLHOCTH AMHHOKHCIOT B Genke: — ApPrHHWH — TpHnrtodaH —
THPO3WH — THCTHAMHE — (QEeHHIaJasuH —.
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§ 16. Buocunmes bGenkoé

Kar ywxe Obuto ckaszsaso B § 15, mudopmanuonnas PHK, necymasn
CBeJeHUA O IEePBHYHOH CTPYKTYype OEJKOBLIX MOJIEKYJ, CHHTE3HPYETCH B
axpe. Ilpoitna uepes mnopsl sgepHoit o6osouxkm, nPHK manpaBaserca k
pubocoMamM, rje OCyllecTBIseTcs pacmudpoBKa reHeruueckoi mudopma-
IUH — IEPeBOJ €e C «A3BIKA» HYKJEOTHUAOB HA «A3BIK» AMHHOKMCJIOT,

AMMHOKUCIOTE], M3 KOTODBIX CHHTE3UDPYIOTCH 0eJKH, JAOCTaBIAIOTCH K
pubocomam ¢ momombio crnenuansueix PHK, nassiBaembix mpawcnopm-
notmu (TPHE)., 91 HeGonbmime Mojerysbl, cocrosiuipe ud 70—90 Hyx-
JIEOTHAOB, cHOCOGHBEI CBOPAUMBATBCA TAKUM o00pasoM, uT0 06pasyor
CTPYKTYPbI, HANOMHHAIIIKE 1O ()0opMe JIMCT KJeBepa. B KieTke HMeer-
ca cToabKo ke pasHelX TUnOB TPHK, cKoIbKO KOAOHOB, IHAGPYIOMHX
amuHokucJoTel. Ha Bepmmue kaxporo <iaucras» TPHK umeercs nocae-
JOBATEIBHOCTE TPeX HYKJIEOTHIOB, KOMILIEMEHTAPHBIX HYKJEOTHIAM KO-
noa B MPHK. Takyio mnociegoBaTeIbHOCTH HYKJIEOTHAOB B CTPYKTYpE
TPHK HaswiBator anmuxodorom. CrneuuanbHeiil GepMEHT «y3HAeT» AHTH-
KOJMOH M mnpHcoeauHAeT K <«uepemky jaucra» TPHK He kKakyio yrognHo, a
onpejie/IeHHYI0, «CBOKO» aMHHOKHcAoTy. B aTom cocrouT nepesiii aman
cuHTe3a Deska.

Ina Toro 4Tofbl AMHUHOKHCIOTA BHKIAIYKAJIACE B NOJUIENTHAHYIO IIElb
Genka, oHa jgomkHa ortopBateea or TPHK. Ha emopom amane cuntesa
oeska TPHK Beimosuser (QyHKIWIO IIEPEBOAUYMKA € «fA3LIKA» HYKJICOTH-
OB Ha «A3bIK» amMuHOKMcaor. Tawoit mepeBog mnpoucxonur Ha puboco-

Yyuactok , Yuacrok
BLINONHEHUA' nonvuenus AHTUKOOOH —>
“puka3a | mﬁm bg R b
PHK \ ’ \
-~ Ny

¢ B < awTMKonoH
h

PazHblie TPHK
CO CBOMMM
aMMHOKWUCTIOTaMK

Puc. 23. Cxema 6uocunTesa Genxa
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Puc. 24. Cunres GeIKOB Ha MMOJHCOME

ve. B Hell umeerca aBa yuacrka: Ha ogHom TPHK mnonyuaer komammy
or uPHK — aHTUKOZOH y3HaeT KOAOH, HA APYIOM — BBLINOJHAETCH IIPH-
Ka3 — aMuHOKHcHoTa orpeiBaerca or TPHE,

Tpemuiit aman cuHTe3a GeIKa 3aK/IIOYAETCA B TOM, UYTO (DepMEHT CHH-
TeTasa npHcoeawHAeT orTopBaBmyiocs or TPHK ammeOKHMCIOTY K pacty-
medt nmonunentuano# menu. Mudopmaunonsas PHK HenpepnliBHO CKOJIb-
3uT no pubocome, Ka’KABIN TPHUIJIET CHAYaJa MOIAJAaeT B MePBHIA yuac-
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TOK, rjae ysHaerca artukogoHom TPHK, sarem na sropoit yuacrok. Cio-
na ke nepexoaut TPHK ¢ npucoegnHeHHOM K Hell aMHMHOKHCJIOTOMN, 37ech
aMuHOKHCIOTEL orTpbiBaloreca or TPHK u coenmHsamoTea APyr ¢ ApyroM B
TOH TOCAeNOBATEJLHOCTH, B KOTOpPOI TPHILIETHI CJAEAYIOT OJHH 3a ApYy-
rum (puc. 23).

Korpma ma puocoMe B IEPBOM YYACTKE OKA3bIBAETCHA OOHH M3 Tpex
TPHILJIETOB, ABJIAOIINXCA 3HAKAMU NPENUHAHHUA MeMJy reHaMH, 9TO O3HA-
yaeT, 4TO cHUHTEe3 Oenka sasepureH. I'oToBas TOMHNENTHAHAA lellb OTXO-
oAT OT PUOOCOMEL.

IIpouece cunTe3a OenKkoBOM ModeKyJbl TpebyeT DOJBIIMX 3aTPaT SHEP-
run. Ha coepmnenue rampoit amuHoruciaorel ¢ TPHK pacxoxyerca amep-
russ ogHo mojexkyiasl AT®. Cpepnuil mo pasMepaM 0eloK COCTOMT M3
500 aMUHOKHCIOT, CJIEJOBATEJIbHO, CTOJNBKO e Moygekyan ATE pacuen-
JA0TCA B Tpomecce ero cuHTe3a. Kpome Toro, sHeprusi HY:KHA AJA ABH-
sweuna WPHK nmo pubocome.

Ilns ysenuuenus npoussogcrsa OenkoB uPHK uacro opmHOBpemeHHO
NPOXOJHUT He uYepe3d OJHY, & 4epes HEeCKONbKO pubocoM IMocjefoBaTeNb-
H0. Taxyo cTpykTypy, 00BejuHeHHYIO ofHOU monekynoit nPHK, mazer-
BaloT noaucomoii. Ha kamgoii pubocomMe B 5TOM IOXOXKeM Ha HUTKY Oyc
KOHBEﬁepe MOCHEIOBATENIBHO CHHTE3HDVIOTCA HeCHOJBKO MOJEKYJI oJQHHa
KoBbeIX OenxoB (puc. 24).

AMuHOKHCIOTEL OecrepeboiiHO mocTaBiaslTed K pubocoMaM ¢ IIOMO-
mero TPHE. Orapas amunokucaory, monexyna TPHE Tyt ke coegmHser-
cA € Apyroil Taxkod e aMHHOKHCIOTOH. BhlcoKas caaXeHHOCTHL BCeX
«cstyx® KomDbuHATAa» II0 NPOHU3BOJACTBY OeJKOB NO3BOJIAET B TeYeHHEe He-
CKOJIbKMX MHUHYT CHHTE3UDOBATH MOJIEKYJbI, COCTOAIHE W3 COTEH aMu-
HokucJaoT. CuHTesd OGenka Ha pubOCOMaX HOCUT Ha3BAHHE MPAHCAAUUL
(or naT. «TpaHCAAUMO» — Mepenava).

Kax 0Owl0 ckasano B § 14, MarpuuHBIl OpuHOUND OMOCHHTE3a B Ha-
crodmee BpeMsd NOJHOCTHIO JoxasaH. OH COCTABJIAET OJHO M3 BayKHEH-
MUAX IIOJOXKEHWH COBPEMeHHOH HAYKH.

P 1. ITouemy y xamjpgoro sugza TPHK mmeerca cBoit depment ars npm-
COeIHHEeHHUA S_MHHOKHCJIOTI:I?

» 2. IIpepcrasere cebe, YTO B KJIETKE HIMEHHWJICH OZHH M3 HYKJEOTH-
noe antuxkogoHa TPHK. Kax aTo mosnauser Ha cuuTes Genka?

p 3. Kakaa mnocregoBATENLHOCTh AMHUHOKHCIOT 3almu@poBaAHA CJIeIYIo-
meil mocaegoBaTeJbHOCTBI0 HyKJIeoTngos B nPHEK:
—A?—V—I‘—II—Y—Y—Y~Y—A—I‘HV—Y—A—I‘—A—I‘—Y——
r‘_

§ 17. Pezynayus mpancKkpunyuu u MPAHCLAYUL

Knerxu pazHBIX TKaHel OJHOTO OPraHM3MA OTAMUYAIOTCH Habopom dep-
MeHTOB u Apyrux GenxoB. Hampumep, ammiasa — cepMeHT, pacllenis-
AN Kpaxman, ofpasyercda Kak KJIETKAMH CJIIOHHBIX IKeje3, TaK M B
HOZIKENYAOUHON Kejese dYeJoBeKa, B KOTOPOM CHHTesupyeTcs u Oen-
KOBBI ropmon wuHcyauH. Toneko B apurponurax obfpasyercd reMoryo-
OMH, TOJIBKO B KJIETKaxX runodusa cHHTe3UPYIOTCA OeJIKM TOPMOHaA poC-

64



ta. Ho Bee oTH pasHble KJIETKH IPOM3OILTH OT OXHOH ONJIOAOTBOPEHHON
AWIEKIETKH B PE3YJIbTATE MHOYKECTBA [eJieHWil, claeJyIOINUX OAHO 3a ApY-
ruMm. Ilepeny KaKIBIM JAeJleHMEM B KJETKE INPOMCXOAHAT IPOLECce yABOe-
aua JIHK. CaenosaTenbHo, BO BCeX KJIETKax TejJa MMeeTCA OJWHAKOBBIN
nabop monexyn [IHK — oama m Ta Ke reHerwdeckas wHopMaunua o
cocTaBe U CTPYKType OesIKoB.

Ilouemy Ke KJIETKH, COAEp:KaIllHe B CBOeM #AApe OJAMHAKOBYIO TI'eHe-
THYecKyI0 HMHGMOPMAIMIO, NPOM3BOAAT pasinuunsie Oenxu? Ileso B TOM,
YTO B pasHBIX KJeTKax TpaHckpubupyrorcs pasasie yuyacrku JTHK, T. e.
obpasyiorcs pasuabie uPHEK, mo KoTOphIM CHHTe3HMpyIOTCA pasHble Genku.
Crnenuanusanusa KJETKH ONpeie/sfieTcd He BCeMH HMeIOIUMMCS TIeHaMH,
a TOJBKO TeMH, ¢ KOTOphIX MH(popmauusa OblIa NpouyTeHa M peasim30Ba-
Ha B BHje GenxoB. UTAK, B Ka)KZOH KJIETKE PeaJn3yeTcda He BCH, a4 TOIb-
KO 4YacTh HMelomeiics reHeruueckoi wHbopmanuu. Kpome Toro, aake
cnenuUYHbBIe AJdA JAHHOH KJeTKH Desku He o06pasyioTcsa B Hell Bce Of-
HOBpeMeHHO. B pasHoe BpeMs B 38BHCHMOCTH OT HYMKI KJIETKH B HeH
CHHTe3upyloTcsa pasHeie Genru. Wmeercs CIOMHBIE MeXaHM3M, DPeryid-
PVIOIINHE «BKJIKYEHHE» M <«BBIKJIIOYEHHME» NeHOB HA PA3HBIX dTamax MKH3-
HH KIETKH.

Peryasinus TPaHCKPHNUIMH M TpaHcasuun y OGaxrepmii, Kax ocyme-
CTBJASETCH PperyJsliis CHHTe3a OTAeJbHBIX OEJKOB, MbI PACCMOTPHUM Ha
IpUMepe OTHOCHTENLHO NPOCTO YCTPOEHHOM OakTepmansHOW KiaeTkH. Ma-
BECTHO, 4TO, MOKA B IIMTATEJBHYIO CPely, B KOTOpDOH ’KHBeT OaKTepHud,
He aobaBjieH caxap, B KJeTKe HeT (epMeHTOB, He0OXOAMMBIX [Jd €ro
pacmerniennsa. Bakrtepus me TparuT aHepruio AT® nHa cuHTes 6enkos,
HeHYJKHEIX el B gaHHBIA MoMeHT. OJHAKO Yeped HECKOJBKO CEKYHJ II0-
cie pobaBeHUA caxapa B KJIeTKe CHHTe3HpYyIoTcA Bce (pepMeHThI, IocJe-
JIOBATEJLHO IpEBpAalllaloliie ero B IIPOAYKT, HeOOXOAUMBIH [IJd KU3He-
JearensHocT OGaxrepuii. Bmecro caxapa MoskeT ObITh Jpyroe coejuHe-
HHe, [OABJIEHHE KOTOPOrO B KJIETKE «BKJOYaeT» CHHTe3 (epMeHTOB,
pacIIenIsgIIMX ero A0 KoHeuyHoro npoaykra. CoeinHeHHMA, KOTOpPBIE B
KJIeTKe TOABEpPraioTes AeicTBUI0 (DePMEHTOB, HABBIBAIOTCH cybcmpamamu.

depMeHTHI, VUYACTBYOIIHE B OZHOW memnu mnpespaieHusa cybcTpara B
KOHEUYHEIH MPOAYKT, 3AKOAHPOBAHBEI B DACIHOJIOKEHHBIX JpPYr 3a JAPYyrom
reHax ogHoro omnepoHa. Mexay STHMH reHaMH, HA3BIBAEMBIMHM CMPYK-
mypHbiMu (TAK KaK OHHM ONDPEJENAIOT CTPYKTYpPY (epMeHTOB), M IIPOMO-
TopoM — mnocagounoii muomanko#t nua PHK-nmomumepassl ecrk 0coObIH
yuacrok JTHK — onepamop. On Tak HasbiBaeTcs MOTOMY, YTO HMEHHO
¢ Hero HauuHaerca omepauus — cuHrez WPHK. C omeparopom B3ammo-
AeicTBYeT crenuanbHbI Oenok — penpeccop. Iloxka pempeccop «CHIKHT»
Ha omepaTope, IOIMMeEpasa He MOMKET CABHHYTHCA C MECTa M HA4YaTh CHH-
res uPHK (puc. 25).

Korza B xjaerky mnomnagaer cybcrpar A, IJaA pacIielieHHs KOTOPOro
Hy»HBl (pepmenTsl D-1, O-2, D-3, 3aKOIUPOBAHHLIE B CTPYKTYPHBIX Te-
HAX olepoHa A, oaHAa K3 MoJeKkyn cybcTpara CBASLIBAETCSA C pempecco-
pOM, MeIAIoIUM CUYUTHIBATH MHQOpManuio o0 armx depmenTtax. Penpec-
cop, CBA3AHHBIH MOJeKyyoil cyberpara, Tepser CIIOCODHOCTH B3auMMoOJeii-
CTBOBATHE C ONEPATOPOM, OTXOAMT OT Hero #H ocsoboxkjaaeT [A0poOry
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Pue. 25. CxemMa peryJfAilMM TPAHCKPHNLHMN M TPAHCAALNM Vv OakTepuid.
PHK-non — PHK-nmoarumepasa; P1 u P2 — passeie GelkH-penpeccops;
@1, P2, P3 — (hepMeHTHI

PHK-nosmmepase. Ilonumepasa curresupyer mMPHK, xoropas ofecmneun-
BaeT Ha pubocoMax cuHTe3 (epMeHTOB, pacuiemIsOIux cyberpar A. Kak
TOJIBKO TNocjefnHAs MoJiekyja cyberpara A Oyner npeofpazoBaHa B KO-
HEYHBIH TIPOJIYKT, OCBOOOMKAEHHEIN Dperpeccop BOBBPATHTCHA HA OIEpPATOD
H 3aKpoeT OyTh noaumepase. TPAHCKPUIIIMA M TPAHCAALMA I[pPEKpama-
orcsi; uPHK u (epmeHTHI, BEINOMHHUB CBOM (YHKUHMH, PACIIENIAOTCH
COOTBETCTBEHHO N0 HYKJEOTHAOB M AMHHOKHCJIOT.

Jpyroii omnepoH, comep:KAaIUi TPYNny TIeHOB, B KOTODBIX 3AKOIH-
poBaHBl (hepMeHTHl A paciielnneHus cyberpara B, ocraercsa 3aKpbITHIM
A0 TMOCTYHJEeHHA B KJETKY MoJeKkyn storo cyberparta (pue. 25). B pazne
CllydaeB KOHEUYHbIE IPOJAYKTHl OJHMX IleNel IpeBpalleHH# MOTyT Cay-
JKATH CyOCTpATAMU [OJIA HOBBIX OHOXUMHYECKHMX KoHBeliepoB. He namx-
JbIfl ONEepOH HMeeT HECKOJIBKO CTPYKTYDHBIX [E€HOB, €CTh ONEepPOHEI, CO-
Jepaxaimipe JHUINL OfAuH reH, KoamdecTBO CTPYKTYPHBIX I'€HOB B ONEPOHE
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3ABUCHUT OT CJIOMKHOCTH OMOXMMHYECKHX I[IPEBPAIIEHHH TOr0 MJIM WHOrO
cyberpara.

Perynasumsa y BhICIIHX OPraHu3MoB. PeryiIfAnusd IeHHOH AKTHUBHOCTH
y BBICIIMX OPraHM3MOB HAMHOTO CJIOKHee, ueM y Oaxrepuii. ¥ aykapu-
OT HAPALY C PEryJIATOPHBIMH IIPOIECCAMH, BIMAOIIAMHU HA QYHKIUOHH-
pOBaHHWE OTAEeJbHON KJIETKH, CYIIeCTBYKT CHUCTEMbl DEryJafalMHA OpraHua-
Ma Kak nenoro. I'opmoHb! 06pasyloTcsi B CHENHANM3UPOBAHHBIX KJIETKaX
JKesleda BHYTPEHHEH CeKpellMd W ¢ KPOBBIO Pa3HOCATCA IO BCEMY Teay.
Ho perymupyior oHu npoueccekl cuHTesa PHE u Genkos smmb B Tak Ha-
3BIBAEMEIX Kaemkax-muwensax. ['OpMOHBI CBASLIBAIOTCA € OesKamu-peuen-
mopamu, PaCHONOKEeHHbIMM B MeMmMOpaHaX TAKHX KJETOK, W BKJIOYAIOT
CHCTEMBl H3MEHEHUs CTPYKTYphl KIeTOuHBIX OenxoB. Te, B cmBoio ode-
peAb, MOTYT BJAUATH KAaK HA cuHTe3 OenkoB Ha pubGocomMax, Tak H Ha
TPAHCKPUIIIAIO ONpeJesieHHBIX reHoB. Kaawlii TopMOH Yepes3 CHCTeMY
NOCPeJHMKOB AKTHBHDPYeT CBOW rpyumy reHoB. Tak, HanpuMmep, aapeHa-
JUH BKJIOYAET CHHTEe3 (PepMEHTOB, PACIUEIUIHIOIIHMX TVIMKOIeH MBI, 10
I'II0KO3LI, & APYroidl ropMoH — HMHCYJHH BJMseT Ha oOpasoBaHHe TJIMKO-
reHa M3 IJIIOKO3BI B II€YeHH.

B orauume OT NpPOKAPHOT, V KOTOPHIX MPOIECCHl TPAHCKPHIIMK U
TPAHCHAUUNA He pas3ofiIeHsl BO BPEMEHH ¥ B I[IPOCTPAHCTBE, Y 9YKAPHOT
cunres PHK npomexoaur B sAape KIeTKH, & CHHTe3 0eJIKOB — B IIHUTO-
naasme, Obpasyommunecs B snape umadopmanuoHasie PHK mopsepraiorcs
TAM IeJIOMY PAAY M3MeHeHHWH noj aedcTBHeM (epMEHTOB ¥ B KOMILIEK-
ce ¢ pasTUYHBIMH OeJIKaMH IPOXOJAT Yepes sAAepHYIO 00osoury. PasHuie
uPHK TtpaHcaupyloTcs B pasHoe BpeMs mnocie ux obpasoBaHuma. DTO 3a-
BHCHT OT TOro, ¢ KakuMu OeJIKaMH OHM CBA3aHEl B IuTomasme., B or-
CYTCTBHE I'OPMOHAJBHOrO curHana Hekoropele uPHK ocraiorcs HerpaHC-
JIMPOBAHHBIMM JI0JITOe BpeMH.

Pasnoobpasue ¢opM ¥ GQYHKIUE KJIETOK Pa3HBIX OPraHoOB 3aBHCHUT OT
CJIOKHOr0 B3aMMOAEHMCTBUA DAa3JMYHBIX [EHOB Mexay coboit M ¢ MHOro-
YUCAEHHBIME BEIIeCTBAMH, NONAJAKIIMMYE B KJETKY H3BHe HJH o0pasy-
omumuca B Heil. [losHanme peryinsaTOPHBEIX MEeXaHMBMOB TPAHCKPUITIIUHA
¥ TPAHCASLUMU HeoOXOZHMMO ANA YIPABJEHHS IPOIECCAMM PeaJM3alluu re-
HETHYeCKON HHGOpMAIIHHA.

p 1. ITouemy KJIeTKH DASHLIX TKaHedl pasnuuapoTca ¥ mo ¢opMme U IO
hyErOuAM?

® 2. Kak peryaumpyercsa obpasopanne uPHK y GaxTtepuii?

® 3. Kakue reHnl BXOIAT B OAMH onepoH?

® 4. Kakosa pons TODMOHOB B DeryJAIHH TPAHCKPHOIUKA W TPAHCIHA-
IIHHA y 4Yejopexa?

§ 18. Bupycw

Bupycel — 3ro HexserodHkie Qopmbl xusHH. OHR aABaAloTca 001U~
zamHbtmu (06A3aTeNLHBIMY) BHYTPHMKJIETOYHBIMM NAPASHTAMH, T. €. BH-
pychl MOryT (hyHKIMOHMPOBATH, TOJLKO IONAB BHYTPE OGaKTepHalbHOMN
MV 9YKAapUOTHYECKOH KJIEeTKH.
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JIMHTPHH HOCH®OBHY HBAHOBCKHH
(1863—1920) — oreuecTBeHHEIN yueHsbli. OT-
KPBIT mpoxoaamuit wepea GuasTp (B oTauumHe
oT DaKTepuit) BosbyiauTens DosesHu Tabaka (ra-
OauHoil Mosaukm). 9710 OB NEPBEIA W3 OIH-
CAHHBIX BHUPYCOB.

IlepBoorkpriBaTrent Bupycop . WM. HMpamosckuii eme B 1892 r. BwI-
ABHJI J[BA MX OCHOBHBIX CBOHCTBA — OHH CTOJIb MAaJbl, YTO MPOXOJAT
uepes (PUIALTPBI, 3ajep:kuBawniue OaKkTepuM, W HMX HEBO3MOXKHO, B OT-
JAYHEe OT KJEeTOK, BEIPAlllMBATL HA MCKYCCTBEHHBLIX NUTATEJbLHEIX Cpe-
nax. Bupycesl (ux paamepsr or 20 xo 300 HM) yaanochk YBUAETH JHIIL C
MOMOIIBLIO 2JeKTPoHHOro MukKpockona B 30-x rogax XX B.

Ilo ocrpoymuHoMy onpeaenennio HobGemnerckoro naypeara II. Mepasa-

pa BUDYCBI — «DBTO IIJIOXMEe HOBOCTH B VIIAKOBKe u3 Oenka». B sHaum-
TEJLHOH CTENeHHW 3TO JEHCTBHTEJLHO TaK: BeJh MOINABIIME B KJIETKY BH-
PYCHBIE T€HBI — «IJIOXWEe HOBOCTH» — TMPUBOAAT K HAPYIIEHUI0 HOP-

MaJIbHBIX IIpPOIECCOB B KJIeTKe, B DANe Cay4aeB K ee rubenw, a Takike
K sabonepaHuI0 Bcero opranmama. Hegapom cBoe HasBaHue BHPYCHI MO-
JIYYMJIM OT JATMHCKOI'O CJIOBA «BHDYC» — S,

Hu onuH M3 M3BECTHBIX BHPYCOB HE CHOCODEH K CAMOCTOATEILHOMY
CYIIeCTBOBAHWID. JIMIIE MONaB B KJAETKY, MeHeTHYeCKHIl MaTepHaa BHpPY-
ca BOCIPOM3BOJUTCA, IepeKIouYas padory KIeTOYHBIX OGHOXMMHYECKHX
KOHBeliepoB Ha MPOM3BOJCTBO BHPYCHBIX OEJIKOB: Kak ()epMEeHTOB, Heob-
XOAMMBIX JJIf PeIIMKAIWN BHDPYCHOTO 2eHOMA — 6Cell COBOKYNHOCMU
e20 2enoe, tak u Oenkos obonouku Bupyca. B KIeTKe Ke NPOMCXOAUT
u cOopka W3 HYKJIEHHOBBIX KHUCJIOT ¥ 6eJKOB MHOTOYMCIEHHEIX ITOTOM-
KOB ONHOTO I[ONAaBIIEro B Hee BHpyca.

OrpenbHBIE BHPYCHBIE UACTHUIEI — BUPUOHbL TIPDEACTABAAIOT cOBOMH CHUM-
METPHUYHBIE Tejla, COCTOAIINE M3 MHOBTOPAIOUIMXCH 3JEeMEeHTOB. BHyTpH
KHaxpaoro BHpUoOHa HAXOJHUTCH reHeTHUeCKHH MaTepHaln, HpEJICTaBJIeHHhIfI
monerynamu JTHK nnn PHK. Ecrs Bupycel, cofepskalnue OgHY MOJEKY-
ay asyxnenodeunoi JIHK B koabuesoit wnwn sureitHoi dopme; BHPYCHI
¢ opHOnenouedHo kKosawsneBod [HK; oaHouenoyeuno# mam Apyxuenoded-
o PHK; comep:xamme aBe maeHTHuHEIe oaHouenodeynsie PHEK.

lenernueckuil MaTepHas BUpYCa OKpPYKeH kancudom — 6enKoBoil 060-
JIOYKOM, 3amumalomeil ero Kak 0T AeHCTBUA HYKJeasd — (DepMeHTOB,
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paspylamiqux HYKJeHHOBBIE KHCJIOTH, TaK H OT BO3AeHCTBHA yabTpa-
(uoneroBoro usnyyenua. Kpome Toro, Kamcupa obecrneuuBaeT MpUKpeILIe-
HHe BHpyCa K NOBEPXHOCTH KJIETOYHON MeMOpaHbl, TaK KaK COZEPIKHUT
MOJIEKYJIBI, C KOTODEIMH B3aUMOJEHCTBYIOT PEUEnTOphl MeMOpaH KIeTKH.
Kancuaer cocToAT M3 MHOrOKDPATHO NMOBTOPEHHBIX TOJMIENTHAHBIX Iernei
OAHOTO HJIM HECKOJBKHMX THIOB OeJKOB.

BonpmuecTBO BHPHOHOB MMeeT (DOPMY MAJOYEK WM NPABUJIBHBIX MHO-
rOrpaHHUKOB. ¥ BHPHOHOB B (DODME DANOUEK B IEHTPe HAXOAMTCH CITH-
PaJbHO B3aKpy4YeHHad HYKJEWHOBasgA KHcJOTa. Kamcuj cocTouT M3 HAeH-
THYHBIX CyOBeAMHNL, OelKa, PACIHOJOMKEHHBIX BAOJEL MOJEKYJbl HYKIeH-
HOBOH KucjaoTel. Taxoe crpoeHHe uMeeT OOJBIITHHCTBO BHUDPYCOB,
TIOPaYKaIoIIUX pPACTeHWdA, W HEKOTODhIe BHPYChl DakTepuii, Tak Ha3biBae-
MbIe Oakmepuogazu uan npocro gaeu. Tax, HanpuMmep, HMepBbLIH U3 OMNH-
CAHHBIX BUPYCOB, BuUpyc TabauHoit mosamku (BTM), copepmur cnupann-
myio monekyny PHK, sakmiouesHyio B OeJKOBEIH Kamcuj, COCTOAIINH u3
2130 maeHTHYHBIX NOMHIENTUAHBIX cyObeaunun (puc. 26).

Y GonbpImeif 4acTH BHPYCOB, BhILIBAIONUX DOJE3HHM UeIOBEKA M KH-
BOTHBIX, KAallCHJ IIOYTH Bcerga muMeeT (hOPMY HKOCA3Apa — MNPABUILHO-
ro ABAJUATUIPDAHHHUKA C JBEHAAIATHH BepHIMHAMM W TIPAHAMH W3 pas-
HOCTOPOHHHX TPeYyroJLHUKOB.

CymecTByior BUPYCHI U ¢ Gosee ciaoKHBIM cTpoeHueM. Hexoropsie ¢ha-
r'd, IMOMHMMO HKOCA3JPHYECKOH TI'OJIOBKH, COJEpIKAallell IeHeTHUYeCKHH Ma-
TEpHaJI, UMEIT IMOJbIA IUIHHAPHUYECKHH OTPOCTOK, OKPYIKeHHBIH uex-
JIOM M3 COKPATHTEJbHBIX OEJIKOB M 3aKAHYMBAKIMHKCH TUIOMAJKON C IIe-
CTbI0 KOPDOTKMMH BBIDOCTAMM M IIECTBLIO JAMUHHEIME GuOpuIramMm —
HuTAMU (puc. 27). Taxkada CIOKHAA KOHCTPYKIMs OOecreuuBaeT BIIPHIC-
KUBAHHE TeHeTUYECKOTO MAaTepHaia BHYTPb DAKTEPUAJILHOH KJIETKH.

M=uorue BHpPYCHI, MOMHMO OEJIKOBOTO KAaIlCHAA, MMEIT elle W BHeIl-
HI0OI0 obGomouky. Kpome BuUpYCHBIX OeJKOB M TVIHKOIPOTEHMHOB (BEIKOB,
CBABAHHBIX C YIJIE€BOAAMH), OHA COJAEDIKHUT elle M JHIIHALI, T03aHMCTBO-

Pue. 26. Bupyc rabauroit Mozawxm.

Cresa — oneKTPOHHO-MHKPOCKONMYeckan (ororpadus, cnpasa — Mojenb, Ha
KOTOpPOH NMOKa3aHa CHMPAJIBHAS VKI&AKA DENTKOBHIX CYOBeMHHUIL BOKPYT MOIEKY-
asr PHE
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BAHHBEIC U3 MJIABMATHYECKON MeMOpAHBI KJIETKH XO-
3AWHA. BUpyc rpunmna — ODpUMep COUPAIbHOrO BH-
pHoHA ¢ 0DOJOYKO B BHJe NPaBHJILHOTO MHOTO-
rpaHEMKa. Ero reHoMm cocTaBisiOT BOCEMB PAa3HBIX
(pparmentos opHonenoueunoit PHEK.

IlBe OJMHAKOBBLIE OJHOLENOYEYHBIE MOJEKYJIBI
PHE BHyTpu 0eIKOBOI'O KalcCHIa COJeprKaT HEeKO-
TOpbIe OHKOTeHHBIe (onyxosepojaHbie) BUpycul. OHM
MMEKIT eIlle ¥ BHENIHII 000JIOUKY, COCTOAINVIO M3
JABOMHOIO JIMIHIHOrO CJOA IJIA3MaTHYeCKOH MeM-
OpaHbl KJETKU-X03sWHA, 8 TaKkme OelIKoB M IJm-
KONPOTEHHOB BUPYCHOTO IIPOMCXOMKAeHUA. Taroe
’Ke CTpOeHHMEe HMeeT BHDPYC HMMYHOAe(hHOUTA dUe-
gosexa (BWY), seiserBatomuit cunHapom npuobpe-
Puc. 27. Cxemaruue- TeHHOro mmmyHuHoro aedmuura (CIIHI).
cKoe uaobparxkenue dara M3 OHKOreHHBIX BMPYCOB IEPBLIM OBIJT OTKPHIT

BHUpPYC capkoMbl Payca, BBISHIBAIOLINHN 3JI0KAYECT-
BeHHEIE ONyXonw y Kyp. HMayuenme mexanmama TpaHc(hOpMALUH KIETKH,
T. €. IPEeBPAleHUA M3 HOPMAJBHOH B pakoBywo, npupeno B 1970 r. awme-
pukaHckux ydennix I'. Temuna u [I. Baatumopa XK OTKPBITHIO ABJEHHA
ofpamHxoit mparckpunyuu. Bupyc capromel Payca cogepmut depmedr,
HABLIBAEMEIH 00pamuoll mpancKpunmaszoit. ItoT (PepMeHT OCYIIeCTBIAET
curTed asynenodeqdnoi [THK, ucnonksys B KayecTBe MATPHIL! OJHOLEIO-
yeuynyno BupycHyiw PHEK. Ob6paszopaBmasica mosexyia JIHK mosxer Berpo-
UTHCS B XPOMOCOMY KJETKH-XossawHa. Tako#l mporecc BCTpAMBAHUA B XpO-
mocomuyio JTHK maswsiBalor ummezpayueii. Bupycusid resom B (opme wH-
rerpuposanaoi [ITHK, cunresupoBaHHON 10 TPOHUKINEH B KJIETKY BUPYCHOH
PHK ¢ momoisio o6paTHO TPaHCKPUIITA3kl, HABKIBAKT nposupycom. IIpo-
BUDYC CTAHOBUTCA YACTHI0 IeHETHUYECKOT0 MATepPHANa KJIETKH, DeILIHUIIN-
pyerca Bmecre ¢ KierouHoil JIHK u mpu nmeneHum mnepenaercs AOHYEPHHM
KiaeTkaM. B ckphiTo# dopme npoBupyc Moxker npebbiBaTh DECKOHEUHO A0JI-
roe BpeMms, Nepexoasa OT POAMTENIed K INOTOMKAM uepe3 CIepMATO30MJ WM
aituexknerky. KarueporeHseie, T. e. NPHBOAAIME K paky, (pakTophl, Ta-
KHe, KaK PEeHTTeHOBCKHEe JyuH, TADAYHBIA IbIM, acbecToBasd ILLIbL, HEKO-
Topele TPOAYKTHI nepepaborkn HedTH, OeH30a # Ap., MOTYT aKTHBUDPO-
BATL MPOBHPYC B OTAEJbHBIX KIeTkax. B Hux obpasyworca BupycHeie PHE
1 OeaKM, NPOUCXOAMT 3JIOKadYecTBeHHAA TpaHchOpMAIlHA.

PHEK-comep:xaliiue BHUDPYCEHl, ABIAKIIHECA MEPBONPHYMHON 3JI0KAYECT-
BeHHOH TpaHchopManuK, HA3LIBAIOT OHKOTEHHBIMH pempogupycamu (oT
JIaT. «perpo» — o0paTHO, Has3aj), OTOMY 4YT0 00parHas TPAHCKPUIIUA
ABJsAeTCs HeODXOAMMBIM JTAOM B HX pasMHO:KeHMH. K perpoBmpycam
orHocAaT W Bo3byamrens CIIHMIla. O BHeapseTcs B HEHTPAJbHBIE KJeT-
KM HUMMYHHON cucTremMbl T-1uMGpOnuTH, TaK Kak HA HMX IIOBEPXHOCTH
€CTh DPELENTOPbl, ClocobHLIE CBABLIBATHCA ¢ OenxaMu BHelHel ob6omxou-
kK BUY. UMMyHHAA CHCTEMA UeJIOBEKA YTDAYWBAET CBOW 3AIIUTHEIE CBOMH-
CTBA H OKA3BLIBAETCA HE B COCTOAHHMH NPOTHBOCTOATHL BO3OYAUTENAM pas-
nTHuYHLIX Gosesneit. BUY mnepesaerca nmpu DOJIOBOM KOHTAKTE, Yepe3 3a-
PaXeHHYI KpOBbL (COBMECTHOe MONb30BAHWE BAaTPA3HEHHBIMM UIJIAMH JJIH
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BBEIEHNA HAPKOTHKOB, lepeJiMBAHNE HEIPOBEPEHHON KpPOBH, CAVYAWHLIN
KOHTAKT MEIHMIIMHCKHX pabOTHUKOB ¢ KPOBBIO OOJBLHOIO), OT MATEpH K
ILIOAY BO BpeMsi OepeMeHHOCTH WJM HOBOPOMAEHHOMY npu poaax. Cpen-
HAS TPOAOKHUTENBHOCTh JKHM3HH MH(QHIMPOBAHHOINO HeJI0BEKA COCTABJA-
er 7T—10 umner.

Ilpn mopManeHO# TpaHckpunuum supycuoit JTHK, muTerpupoBaHHOM
B XPOMOCOMY KJI€TKH, MOT'YT TPAaHCKPUOMPOBATBHCA M PACIOJIOMKEHHBbIe pH-
AoM reHsl caMoi kjeTkH. Ilocrme obparroil Tpanckpunuuu Bupycuoit PHE
9TH TreHbl MOTYT BCTPAMBATBCA B XPOMOCOMEI APYTOI0 OPraHH3Ma M OKa-
3BIBATBCA B HEOOBIYHOM MJIfi HMX OKDY:KeHHH. TeM caMbiM DPeTpOBHDYCHI
MOryT He TOJABKO NPHBHOCHTE B OPraHW3Mbl JOMIOJHHUTEJLHYIO IeHeTHye-
CKYI0 MH(pOpManuio, HO ¥ M3MEHATh paboTy reHOB Xo3suHA. PeTpoBHpy-
Chl MOI'YT IE€PEHOCHThH IeHBI MeXJy KJIeTKaMH OJHOT0 OpraHM3Ma, Mex-
AY OpPraHu3MaMy KAaK OJHOr0, TAK M pPA3HEIX BHAOB MJIM KJACCOB, KO-
rja nonosas rubpuausanus mckaodeHa. Cerojusi BUPYChl PACCMATPHBAIOT
He TOJBKO Kak Bo30yauTesell mH(MEKIHMOHHEIX D0oJe3Hel, HO W KaK Ie-
PEHOCYMKOB TreHeTHUYeCKOM WHMoOpManum Mexay Bujgamua. Kpome Toro,
caM (aKT MoNajaHUA BHDPyCa B JKHUBYIO KJIETKY M IepecTpamBaHHe ee
OHMOXMMHYECKMX KOHBeHepOB Ha CO3JaHHEe BHPYCHOIO MOTOMCTBA €CHH M
He ybuBaeT KJIeTKY, TO He NPOXOAHWT A Hee OeccieaHo. PaspuIBHI Xpo-
MOCOM, M3MEHEeHHHA B IIOPAJIKe DACIOJIOKEHHS TeHOB, 8 TaKXe H3MeHe-
HHAA B CAMHX IeHaX OCTAIOTCA B «IeHETHYECKOH MAMSATH» KJETOK, Ioce-
IMEeHHLIX HE3BAHLIMU [PHUIIEIbIAMH.

® 1. Yem onpenenserca pasHoobpasme (popM BUPHOHOB?
® 2. Kakoe BIMfHHME OKHA3LIBAIOT BUDPYCHl HA OPrAHHM3MbI, B KOTODBIX
OHH NapasuTHPYIOT?

§ 19. I'ennas u xnemouwnas wHICEHepPUSR

I'ennas wamenepua. PassuTue MOJeKyJNApHOH OHONOrMM B KOHIE
XX B. IpuUBeJO K DAY OTKPHITHI, HMEIOIIMX BAsKHOE MDAKTHYECKOEe 3HA-
yegre. K uMeay Takux OCTHMXEHMU NPUHAJIEKHT CO3TAHUE METOIOB
CHHTE32 W BBbIJIEJIEHUA IE€HOB, MOJIOKHBIINAX HAYAN0 2€HHOU UHICeHepuu.

Mu 3HaeM yie, 4TO I'eHBl npejacTaBasoT coboit yuacrku JHK, xo-
TOpBIe KOAMDPYIOT (hepMeHTEI, 6eJIKOBEIE MOPMOHEI, 3AIMIUTHEIE, TPAHCIOPT-
Hele ¥ uHble Genku. MHoOrme m3 aTMX 0eJIKOB, CHHTE3MDYeMBIX B KJIET-
Kax Oaxrepwil, JKMBOTHBIX HJM pPACTEHWiH, NPEACTABISIOT OOJLIIYIO
IPAKTHYECKYI0 IEHHOCTh JUIA MeAMIIMHBI, CeJbCKOro XO03SHCTBA, MPOMBIIII-
JerHocru. OfHAKO valne BCEro OHM NPOM3BOAATCH KJIETKAMU B MAJBIX
KOJIMYECTBAX, M II03TOMY IIHPOKOE HCHOJL30BAHHME WMX 3aTPYAHEHO WM
HeBo3MOKHO. Tak, Ba)kHOe 3HAYEHHE [JIH MEAUIIMHBI MMeeT IIPOM3BOICT-
Bo Oenxosoro ropmoHa pocra. OH BeIpabarTwiBaeTcs TUMOGU30M M KOH-
TPOJHMPYET DOCT YeJ0BeYeCKOr0 Telld, ero HeJOCTATOK NPHBOAMT K Kap-
JMKOBOCTH. BBeZeHHe 3TOro ropMoHa AETAM, CTPAJAKIIAM KAapJIMKOBO-
CThI0, obecrieymBaeT MM HODPMAJBHOE DPA3BHTHE.

Ecim 6p1 MBI HayYMJIHMCH BBOJHUTH B KJETKM DACTEHMH HOBHIE I'eHEI,
KOAMpPYOIUe TOJHOIEHHbIe GeJKH, TO TAKHe PACTeHMA He OTJIHYAINACH
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OBl IO NHINEBOM IEHHOCTH OT IPOAYVKTOB KHMBOTHOTO NPOMCXOMKIEHHWA.
HenmocTaTok KHUBOTHEIX NPOAVKTOBR (MOJOKA, fAMI, M#Aca, peIOBI), KOTO-
Pble cOnepxaT BCe HEOGXD}IHMHE AMHWHOKHCIOTHEI, HCIBIThIBAET bonee mo-
JIOBHHLI HACENEHUA JeMJIIH.

B kinerkax HeKoOTOpbIX OaxTepuit ecth OeNKHM, KOTOpPbIe CHOCOOHBI ¢
BBICOKOI 2((eKTUBHOCTHIO NpeBpaIlaTh cBeToBy0 bsHepruio ConHna B
aJleKTpudYecKyio sHepruio. Ecam 6B MBI MOrJM NIPOM3BOAHUTL Takue oOe-
K#i B OONBIIMX KOJHYECTBAX, TO HA HMX OCHOBE MOMKHO ObLIO ObI cO31aTh
IIPOMBIIIJIEHHBLIE YCTAHOBKH [AJA TOJYYEHHA [JelIeBOH 5JIeKTPOIHEPruH.
O™ M MHOrMe JApYyrue 3ajauyd IMO3BOJSET pellaTh FeHHAA HHXKeHepHd.

Cerogusa M3BECTHO HECKOJBLKO CHOCODOB IOJYYEHUS I'eHOB, KOAMDPYIO-
mux Heobxommmbie Oenkun. Tak, paspaboraHbl METOAB XMMHYECKOI'O0 CHH-
resa monekya ITHK c saganHO# mociezoBaTeslbHOCTBI0 HYKJIeoTHA0B. Bo-
Jiee TOro, yiKe CHHTEe3WPOBAH TAKHM cHocoO0M pAJ IeHOB, KOAUDYIOMIUX
OeMKOBBIE TOPMOHBI M uHMep@epors. — OEJNKH, 3alHINAIONIHe YeloBeKa
M JKHUBOTHBIX OT BHUPYCOB.

Hakonen, HeoOXo[HMbleé I'eHbl MOMHO He CHHTE3HMPOBATH, & BBIJAEIATH
rOTOBEIMH M3 MHOKecTBa I'eHOB. PagpaforaHa cnenuanbHas TeXHHUKA Bbl-
JelleHUS OJMHOYHBIX HVIKHBIX reHoB u3 Bceir maccsl JIHK, raoe mx ume-
eTcsl HEeCKOJIBKO HECATKOB THICAY.

CHHTEe3MPOBAHHLIN WIH BBIAEJICHHBIH réH MOMKHO BCTPOHTH B CAMOKO-
mupyiomylocs [THK 6Gaktepuodgara uw BBecTH B DaKTepHAILHYIO KJETKY.
Takue GaKkTepuu HAUYMHAIOT CHHTE3HMPOBATE YeJOBEUECKUH MJIM JKHBOT-
HBI TOPMOH, HYXXHBIH (epMerT nian uHTepdepon. Irum crnocoboM B Hak-
TEPHI0O MOYKHO BBECTH I[POrpaMMy CHHTe3a Joboro Gelka deloBeKa, MKH-
BOTHOT'O MJIM PACTEHUH.

Hy:KHBII reH YeoBeKa WM APYroro opraHu3Ma MOKHO BBecTH B Dak-
repuio, He BeIpesas ero ma [HK. Ha pucynxe 28 noxkasama oaHa u3
cXeM TIOJYYEHHs TeHa NyTeM O0OpATHOW TPAHCKDPHIIIMK, BCTPAMBAHHSA €ro
B faxkTepHanbHYI IJIA3MHAY W HapaboTKU OarTepHeil «uymkoro» Oenka.
Ha mepsBom arane u3 kjaerTok Beigensior nPHK, cumrannyio ¢ BeibpanHOro
reHa. dareM Ha Heil, KaK HA MaTPUIE, CHHTE3UDVIOT HHUTh KOMILIEMeH-
rapao#t et JIHK (x[JHEK). 910 ocymecTBaaoT ¢ noMombsio (GepMerTa o6-
PaAmHOll MpaxHCKpunmasdvl, HYMRJAWIEeHca A Hayala CHHTe3a B HMCKYC-
CTBEHHON 3arpaBke — KopoTkoMm ¢parmente [HK, kxoMmmiemeHTapHOM
marpune. [Monyuaercs rubpunnas [THK-PHHK-monexyna. Ilocie ynamenns
PHK wna aroit monexkynwl Ha ocrasmeiics oaHouenodeunoit [HK ocyie-
CTBJSAIOT CHHTEe3 BTOPOl HHUTH. B peaynbraTe BO3ZHHKAET NOJHOIEHHAS
monerkyna JITHK. Henonsaysa cnenmanbHbie (JepMEHTHI, €e BCTPAHBAKIT B
DaKTEPHATBHYI0 nNAA3Mudy — KOJBIEBYI0 BHEXPOMOCOMHYI0 MOJEKYJIY
IHK, BBEINOJHAKINYID POJb IMEPEHOCYWKA HYMHOro reHa. TAKOM peKoM-
OHMHAHTHOH, T. €. COZepIKalleld YYKEpPOAHVI0O HH(MOPMANNIO, IJIA3MHION
«3apaxkanT» OAKTEePHANTbHYI KJeTKYy. B Hell miasmuaa penuiupyercs,
¥ TIePEeHEeCeHHBLIM TreH APYTrOro MMKPOOPraHmsMa, 4YejloBeKa, KHBOTHOrO
WM pacTeHuss HaumHaer paboratk. B GaxTepmansHOH KJETKe HAKAILIH-
BaeTcA HeoOXoAWMEIM OeloK, ocTaeTcs JIWINE BBIIENHTh €ro w3 DakTepm-
anprHOM Mmaccel. Takux OakTepwil pasMHOMKAIOT B NIPOMBIIIJIEHHBIX Mac-
mrabax u moaydamoT Heobxoammblii Gesiok B OonblImx KoauyecrBax. Bee
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Puc. 28. Cxema nosyveHus reHa rTpedyemoro Genxa
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3TH TEeXHOJOIMYEeCKHe IPHeMbl OCHOBAHHI HA yCIOeXax B MO3HAHUM (HaH-
KO-XHMHYECKUX OCHOB >XH3HHM., PeleHue IPAKTHYECKHX 3afad ¢ IOMO-
LILK ONMHUCAHHBIX METOAOB MOJEKYNAPHOl OGHOJOrMM ¥ TeHeTHKH H CO-
CTaBJIAET CYI[HOCTH I'eHHOH HHYKXeHepHH,

Kaerounan mmxenepus. Buorexmomorms. K renHoit wE:kemepum mpmu-
MBIKAeT KJAeMO4YHaA UHICEHepUs, OCHOBAHHAA HA VyCIOeXaxX KJIeTOYHON
Gnonoruu. YueHble HAYYMJIMCh COEAMHATH KJIETKH DPA3HBIX BHOB DAacTe-
HUH, O0BEIUHAA UX reHeTHdecKHe mporpammsl. Takme KIeTKM mpuoGpe-
TAlOT HOBBIE CBOMCTBA, CTAHOBATCA MPOM3BOAUTENAMH IEHHBIX JeKaper-
BeHHBIX MJIM NHMINEBHIX BeIUeCTB, BUTaAMHHOB. M3 TaKuWX rubpUAHBIX Kie-
TOK MOXKHO BEIDANIMBATEL Iiejible PACTEHHS C HOBLIMH CBOlcTBaMH,
00beAUHSAIOIMMH [OPU3HAKNA DACTEHHMH DPAasHBIX BWJOB, KOTOPHIE OOBLIYHO
He CKpelmuBalTca Mexay coboit. B zapoaslium KJIeTOK KHMBOTHBIX HAa-
YYHJIMCh BBOJAHMTHL HOBBIE I'eHbl M TOJYYaTh JKHUBOTHHEIX C HOBBIMH HACJE-
JAyeMbLIMH CBOMCTBAMH.

He 3a ropamm wucnpaBieHue HACIeACTBEHHOW NPOrpaMMEI, NOJyYeH-
HOWl pebeHKOM OT pojuTesNeil, B TOM ciydae, eCIM OHA CONEPIKHT «HC-
nopueHHEIe» TeHbl. CTaHeT BOBMOMKHBIM BBEJeHHE B 3apOAbII HA paH-
HHUX 3Tanax ero pasBUTHUA HODMAJLHEIX I'€HOB M TeM CaAMBIM M3baBjeHue
n0Aed OT CTpagaHWii, BHIBLIBAEMBIX TeHETHUYECKHMMH O0JesHAMH.

Hes0BeUECTBO BCTYITHJIO B HOBYIO 9IOXY KOHCTPYMDOBAHHA T'eHETHYE-
CKHX IIDOTPaMM, M Ha 9TOH OCHOBE CO3[AIOTCA HOBEIE (DODMBI MHKDOOP-
PaHMBMOB, PACTEHHMH, KUBOTHBIX. B TexHMKe HAaUMHAETCS INIMPOKOE WHC-
[ONB30BAHME (PUBHKO-XMMHYECKHX OPHHIMUIIOB paboTEI KUBOH KIETKH,
€e JHEePreTHYECKUX YCTPOHCTB AJid pelleHus NPAKTHYeCKHMX 3afad U Co-
3JaHUA TPOMBIIJIEHHBIX TeXHOJOrui. BOBHHMKIO mepcneKTMBHOE HATpAaB-
JeHre B O6MONOTMM — GUOMEXHON0ZUA.

® 1. Kakne 3ajaum CTOAT mepej KJETOYHOW W TeHHOR WH)KeHepHeii?

® 2. KaxkoBa mnociejjoBaTeJbHOCTh JTANOB MOJYYEHHH PEKOMOMHAHTHOMN
NJIA3MUALEI?

» 3. KakoBHl TNepCHeKTHBEI TeHHON W KJETOYHOH HHKeHepuu?



PASMHOXEHUE U PA3BUTUE
OPTAHU3MOB

I'naea V. PASMHOKEHHE OPTAHH3MOB

Kamnayio cexyHay Ha 3emue rubHer orT crapocT, OosesHeilt u xwuin-
HUKOB ACTPOHOMHUYECKOE KONWYeCTBO KUBEIX CYIIECTB, M TOJBKO Ojaro-
Japa PasMHOMKEHHIO, 9TOMY YHHUBEDCAJbHOMY CBOWCTBY OPTAHM3MOB, KN3Hb
Ha 3emJie He IpeKpallaercsd.

MoskeT MOKAa3aTbCf, YTO IMPOLECChl Pa3MHOMKEHWA Y KHUBBIX CYINECTB
OueHb pPa3HOOOpPAdHBI, OJAHAKO BCE MX MOMHO CBeCTH K JAByM Gopmam:
fecrnoJaoMy ¥ [OJOBOMY. ¥ HEKOTOPBIX OPraHH3MOB BCTDPEYAlOTCH PAasHbIe
dopmel pasmuOKeHusa. Hanmpumep, MHOrHe PACTEHMA MOTYT PA3ZMHOMKATh-
cA uYepeHKAMM, OTBOAKaMu, riaybHsamu (Hecrmonoe pasMHOMKeHHe) M ceMe-
HaMu (mmoJioBoe).

IMpu momoBoM pPa3MHOMKEHHHM KaKABIH OpPraHmM3M pas3BUBAeTCHA U3 OfF-
HOM KJeTKH, 00pasyiolleiica OT CIMAHHA [BYX IMOJOBBIX KJIETOK — MYK-
CKOM M JKEHCKOH.

B 0oCHOBRe DABMHOMKEHWHA ¥ MHAMBMAYAJLHOIO PAsBHTHA OpraHu3Ma Je-
JKHT TpoIecc IeJeHHA KJEeTOK.

§ 20. Nenenue xnemxu. Mumo3s

CrnocofHOCTE K AeJeHHMI0 — BajKHelllee CBOMCTBO KieTox. Bea jerne-
HUA HEBO3MOMKHO IPEJACTABUTE cebe yBenHueHHe dYHCIA OJHOKJETOUHBIX
CYIIECTB, DPA3BUTHE CJOMHOIO MHOTOKJETOYHOTO OpPraHM3Ma H3 OHOM
OTJIOZIOTBOPEHHON AWIEKJIETKH, BO300HOBJIEHHE KIETOK, TKaHel M Jame
OpPraHoB, YTPAUYEHHBIX B IIPOIECCE YKU3HEAeATENBHOCTH OPraHu3Ma.

IleneHne KJAETOK OCYILecTBJseTcA mosranHo. Ha xampom artamne Jede-
HUA TPOMCXOAAT onpejeneHHbie mporecchl. OHM NPUBOAAT K YABOEHHIO
resernyeckoro marepuana (cuaresy [IHK) m ero pacnpesenenuio mMemxay
pouepHumu kiaerkamu. Ilepuos MM3HM KJIETKH OT OJHOrO JAEJEHUHA M0
CIEAYIOLIEr0 HABLIBAIOT KACMOYHBIM UYUKLOM.

IToaroroBka K AejleHHIO. JYKAPHOTHYECKHEe OPraHM3Mbl, COCTOAIIHE
M3 KJeTOK, MMEKINHX SApd, HAYMHAKT HOATOTOBKY K JAeJIeHHIO Ha OoIpe-
JNeJICHHOM aTarne KJeTOYHOro IUKIa, B uxrmepgase.

Wmenno B nepuoj MHTEp(dasbl B KIETKe MOPOUCXOAUT mpomecc OGuo-
cuHTe3a OenKa, yABAHBAIOTCA XpoMmocombl. Bross ucxonHOE XpoMOCOMBI
W3 HMMEKIIUXCH B KJIETKE XHMHYECKHX COeJWHEHHH CHHTe3upyercd ee
TouHad Komusa, yasausaerca mosaexkyiaa [THK. Viasoennas xpomocoma co-
CTOMT M8 JABYX NOJOBMHOK — xpomamud. Kaxpas M3 XpomaTHj cojep-
WHUT oxHy mogneryny JTHE.

HuTtepdasa B KIeTKaxX PacTeHWH M JKHUBOTHBIX B CPeJHEM IIPOAOJIKA-
erca 10—20 u. 3areM HacTynaer mpouecc AeJeHHA KJIETKH — MUmMO3.
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XOo4A MUTO3A

®A3bI MPOLUECCHI

NPO®A3A

XpOMOCOMbI CNUPaNU3YIOTCA, B pesynsrare
Yero CTaHoOBATCH BUOUMBbIMK. Kaxaan
XpOMOCOMa COCTOUT M3 ABYX XpomMaTtug.
FinepHasa o60noyka U AAPbLILLKO
pa3pyLiaioTcs. B Knetkax XuBOTHbIX
LIEHTPWUONWN PACXOAATCA K Nontocam

KNeTKu.

XPOMOCOMbI pacrnonaratTcs no 3Kearopy
KrneTku, obpasyeTcs ABYXNONCHOE
BEpPETEHO [efieHus.

LieHTpOMepb! gensTcs, U xpoMaruasl
(noYepHUEe XPOMOCOMbI) PACXOOATCH C
NMOMOLUBIO HUTEW BepeTeHa ageneHusa K
noncam KneTku.

TENO®A3A
Wc4eszaeT BepeTeHo aeneHus. Bokpyr
pasoLenLmxcs XxpoMocoM obpasyoTcea
HOBble sigepHble o6onoykn. O6pasyroTcea
& ]| nBe pouepHue knetku.




Bo BpemMsa MHUTO3a KJeTKA MPOXOAWUT pAJ IociaeloBaTe bHBIX (as, B
pesyabTaTe KOTODHIX KesKIas AOYEePHAA KJEeTKA IoJydaeT TAKOW Ke Ha-
fop xpoMocoM, Kakoi Obll B MaTepUHCKON KieTke.

dazsr muTo3a. Pasamuaior cienympomue deTslpe (passl mMmrosa: npoda-
3a, meradasa, anadasa u remodasa. Ha pucyHke 29 cxemaTHmdyecKm Io-
KasaH Xox Murtos3a. B npogase xopoiro BHAHBI HeHTpHOIM — obpasoBa-
HUA, HAXOAAIIMECHS B KJIETOYHOM LEHTPe M MIpalllye PoJb B pPacXoxkie-
HUM J0YePHUX XPOMOCOM KUBOTHBIX. (HamoMHUM, 4TO TOMBKO ¥ HEKOTODPEIX
pacTeHuit ecTh LEHTPHOJM B KJETOYHOM LEHTPe, KOTODPHIY OpraHuayer
pacxosaeHne xpomocoM.) MBI Ke pacCMOTPHM MHTO3 HaA IIPHMeEpe XHU-
BOTHOHN KJIETKH, IIOCKOJBKY IIPHCYTCTBME LEHTPHUOIM JesiaeT IIPOIlecc pac-
XoaeHus xpomocoM Oosiee HArasaAHBIM. IleHTpMONMM yABAMBAIOTCA M paC-
XOAATCA K pasHbeIM nojocaMm kiaeTku. OT [eHTpUOIeH IpPOTATUBAIOTCH
MEKpOTpYyBOouKH, 00pasyioniue HHUTH 8epemeHa OesleHUA, KOTOpOe pery-
JUDPYET DACXOMKJIEHHEe XPOMOCOM K IOJKCAM AensmieiicA KIeTKH.

B KoHue mpogasel AxepHad 000JIOYKA paclajaeTcH, AAPLIIIKO IIOCTe-
NeHHO HCYe3aeT, XPOMOCOMBI CIMPATH3YIOTCA U B peayjbTaTe 3TOro YKo-
pauMBalOTCH ¥ YTOJAMIAIOTCH, M HX YKe MOKHO HAaOGJIIJaTh B CBETOBOI
mukpockorn. Eme Jgydyiie OHM BHAHBI Ha cleayiomleil cragum MHUTO3a —
Memagase.

B meradase XpoMOCOMEI PACIOJATAIOTCA B OKBATOPHAJILHOH IIJIOCKO-
CTH KJIIeTHKH. Hpﬂ 3TOM XOpOIIO BHIAHO, 4YTO Ka)Jgad XpoMocomMa, COCTO-
Aasg U3 ABYX XPOMATH, MMEeT IepeTsKKy — uyewmpomepy. Xpomoco-
MBI CBOMMH HEHTPOMEPaMU HPHKPENIAITCS K HHTAM BepeTeHa AeleHHHA.
HOC.TIE JeJIeHHA LIeHTpOoMephl KaxXJaad XpPoMaTHIA CTAHOBHATCA CaMOCTOH-
TEJBHON J0oYepHeH XpoMOCOMOil.

3aTeM HacTymaer CJAeAyIOIIas CTajud MHATO3a — aHapa3a, BO BPeM#A
KOTOPO# [OYEepHHE XPOMOCOMEI (XPOMATHABLI OJHON XPOMOCOMBI) pacxo-
JATCA K DA3HBIM [OJIOCAM KJIETKH.

Creaymomas cragua AeleHUs KIeTHH — menogasa. OHa HauMHAETCH
[ocje TOro, Kak JOYepHHe XPOMOCOMBI, COCTOAINHME W3 OJHON XpoMarH-
[ABL, DOCTHIJM TOJIOCOB KJIeTku. Ha aroit cragmm XpoMOCOMEI BHOBBL Je-
CIIMPANTU3YIOTCH ¥ NpHOoOPeTaloT TAKOH Ke BHA, KaKoi OHHM HMeIH A0
Hayaja JelIeHUsA KJIeTKH B HWHTephasze (IIuHHEBIE TOHKHE HHUTH). Boxpyr
HUX BO3HHKaeT sagepHas obojoukxa, a B aAnpe (GOpMUPYeTCs SAPLIINIKO, B
KOTOPOM CcHHTeaupywoTcsa pudocombl. B mnponecce neneHNMs IUTOILIA3MEL
BCe OpraHoujabl (MHTOXOHApPUU, KomIuleke Tlonapnxu, pubocoMmMbl U Ap.)
PACIIPEJEIAIOTCA MEMXAY NOYEepPHUMH KJeTkaMy Oojiee MIH MeHee PaBHO-
MEpPHO.

Takum obOpasoM, B pe3yJbTaTe MHTO3a M3 OJHOM KJETKH OOJy4aloT-
Cs ABe, Kamaasda M3 KOTODPBIX HMeeT XapaxKTepHOe IOJHA JAHHOTO BHIa Op-
raEUGMAa 4YHCJI0 M (DOPMY XPOMOCOM, & CJeJOBATENbHO, MOCTOAHHOE KO-
mauectso JIHK.

Becs npouecc mMuroza zanumaer B cpenHem 1—2 4. Tlpomommureib-
HOCTE €ro HECKOJBLKO PA3JHMYHA AJIA PASHBIX BUAOB KJIETOK. 3aBHCHT OHA

o Puc. 29. Cxema muTO34
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TaKKe M OT YCJOBHH BHeIIHe# cpexbl (TeMIepaTypbl, CBETOBOI'O pEeMKH-
Ma ¥ APYTHX MoKasaTeeil).

. Buonorunvyeckoe sHaYeHHe MHTO3a 3aKJIOYaeTcs B TOM, 4YTO OH obec-
neuyuBaeT IOCTOAHCTBO YHCIA XPOMOCOM BO BCeX KJETKAX OpraHusMa.
B mnpomecce muroza mnpoucxomut pacmnpegenenue JHK xpomocom marte-
PHHCKOH KJIETKHM CTPOTO NMOPOBHY MEMKIY BOZHMKAKINMMU M3 Hee ABYMHA
JIOUePHUMHM KJeTKaMu. B peayibrare MHTO3a BCE JOYEPHHE KJIETKHM IO-
Jy4alT OAHY U Ty K€ TeHEeTHYECKYI HH(OPMAIHUIO.

® 1. Kakue usMeHeHMs B KJeTKe NDPEALLECTBYIOT JAeJeHHI0?

@ 2. Korga obpasyercsa BepereHo zenenus? Kakosa ero poas?

@ 3. OxapaxrepusyiTe (pasbl MHTO3a M KDATKO DACCKAYKUTE, KAK MpO-
HCXOAUT HTOT MpOIEece.

4. Yro rarkoe xpomaruza? Korga oma cTaHOBHTCA XpoMocomoit?

5. Yro makoe mnenrpomepa? Kakyw poJab OHA BEINOJHSET NPH MH-
Toze?

6. B yem sarmouaerca OGmonormueckoe sHadeHme MuTozal?
BenomanTe M3 kypea 6GOTAHWKH, 300JI0TMH, AHATOMHUH, (H3UOIO-
MMM ¥ PHTHEHBI YeJOBeKA, KAK MPOMCXOAMT DA3MHOMKEHMEe B opra-
HUYEeCKOM Mupe.

oe

§ 21. Becnonoe u nonoeoe pazmuoxcenue

Becnonoe pasmHo:xkeHue. PasMHOMKeHHEe, KOTOpoe OCyIecTBIserca Ges
IIOJIOBOTO IIpoIecca NyTeM OTAeJleHHs OT MATEPHHCKOTO OpPraHW3Ma Ofl-
HOH MJIM HEeCKOJBKHMX KJIETOK, HAasbIBAIOT Oecnoavim. B 6Gecmomom paa-
MHOMKEHHH YyYacTByeT TOJIBKO OJHA poguTenbckas ocobs. ITockoasky Kiaer-
KM (MIM B cilyyae NPOCTEHINMX OXHA KJETKA), U3 KOTOPLIX pPA3BUBAET-
cA JIOUYePHUN OprasMaM, AeJATCA MUTO30M, TO AOYEPHUI OPraHM3M CXOAeH
110 HAacJeACTBEHHBIM IIPM3HAKAM C MATEPHMHCKON ocobbio.

B npupoje BcTpewaeTcHs HECKOJBKO BHAOB 0ECrOJIOro pasMHOMKEHUS.
Y OZHOKJIETOYHBIX XHBOTHBIX M pacreHuil (amebnl, MH(PYIOPHH, HEKOTO-
phle BOAOPOCJIM) SAPO BHAYAJE NEJIMTCH MHTO30M HAABOe. 3aTeM pOAH-
TeJbCKafg 0cobb IyTeM IIepeTsMKH AeJUTCHA HA ABe OJUHAKOBBIE YACTH,
Kasaad M3 KOTOPEIX o0pasyer JnodepHWil opraHuaM, Taxoe pasMHOMKeHHE
HA3BIBAGTCA npocmbim Jenenuem. [louepHue KJIETKHM HHAYEM HEe OTJIMYa-
I0TCA OT poAuTesnei, moayuass Tor ke HaGop Xpomocom.

Y mHOrMX pacrteHH# (BOZODPOCTH, MXM, IANOPOTHHKH), rpuboB u He-
KOTOPBIX ONHOKJIETOYHEIX JKMBOTHEIX HA ONpeNeJeHHOU CTAAMM >KHU3HEH-
HOTO IMKJA 06pasyioTca cnopsi. 3TO CHENNAJbHBIE KJETKH, YacTO BaIiu-
IIEeHHbIEe IJIOTHBIMM O00JOYKAMH, OXDAHAKIIUMUA HX B HeGIArOnpUATHBIX
YCA0BUAX cpeAnl (XoJsof, BEICEIXaHWe, neperpes). Cnopoolpasoeanue —
OIMH M3 MexaHuaMmMoB, obecnmeumpalomux Gecrmosioe pasmHosxenue. Ilpu
BOZHMKHOBEHUHM ONAronpuATHBIX ycjaoBuii cpeanl o060J0YKA CHOPHI pAac-
KPEIBAETCH, KJETKA MHOTOKDATHO NEJMMTCA MHUTO30M M [OAeT HAYAJIO HO-
BOMY OPraHH3My.

V BRICIIMX DACTEHMII IIMPOKO DPA3BHTO 6€2eMmamuéHOe Da3MHONeHUe,
B peaysnbrare Takoro pasMHOKEHHA HOBHIM OpraHuaM o6pasyeTcs M3 rpym-
bl KJETOK MATEPMHCKOIO DACTEHUA, IOITOMY mo4epHHe ocobu, obpasdo-
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BaBIIHeCA B pe3yJbTaTe BEreTATHBHOI'0 PDA3SMHOMEHWHA, Oﬁ.na.aam'r Hacneng-
CTBEHHBIMH IIPH3HAKAMM MATEPHHCKOTO OpPraHHM3MA.

Y HeKOoTOpbIX rpul0B M JKHUBOTHBIX, HAIPHUMED THAP, ¥ POANTEILCKON
ocofu BeIjesfeTcHd HeDOJLIIOW YYaCTOK Tejld, U3 KOTOPOro BIOCJIEICTBUH
pasBuBaeTcs HOBBHIM opraHuwam. Takoit cnocof 6ecrionoro pasmMHOMKEHUS
Has3bIBAIOT novkosaruem. Ilouka MOMKET OTHEIHUTLCA OT POAMUTEILCKOH 0OCO-
64, W Torjga HOBBLIM OPraHM3M CTAHOBUTCA CAMOCTOATEBHBIM.

Takum obpasdom, B pesyaerare DECrosioro pPasMHOMKEHHA BOCIIPOHM3BO-
Aurca GOJbIIOE KOJIUYECTBO PeHeTHYEeCKM MIAEHTHYHBIX opraHuaMosn. Ilo
HACJEeJCTBEHHEIM 3aJaTKaM OHH TpPaKTHYECKH MOJHOCTBI KONUDPYIOT poO-
JUTEJIbCKHN OPraHU3M.

IlonoBoe pasmuoienne. B [10JI0BOM pPA3MHOMKEHHMH NPHHUMAKT yua-
CcTHe, KaKk IIPaBWJO, JBe POAMTENbCKHe 0coDM, KarJad M3 KOTODHIX yua-
crByer B 00pasoBaHMM HOBOI'O OpPraHM3Ma, BHOCHA JHINL OAHY IIOJOBYIO
KJIETKY — 2amemy (AWLERJETKY HJH CIEPMATO30MJ), MMELIYI0 BIBOE
MeHbIIlee YHCJI0 XPOMOCOM, uYeM HEeIOJIOBBIe, T. €. COMATHYeCKHe, KJjeT-
KK poaurteneil. B peaynbrare cauaHMA raMer oOpasyerca OMIOAOTBOPEH-
HAas HAHIEKJIeTKA — 3u20ma, Hecyllas HACHeICTBEHHLIe 3aJaTKH 00omux
poaurenei, Ginarogaps 4emMy y HOTOMKOB BO3HMKAKIT HOBbie KOMOMHAIIMH
TeHOB, HEe CBOMCTBEHHbIe POAMTENLCKHM ocobsam. B aTom sakmwouaercs
NPEeUMYIOECTBO IIOJOBOIO DA3MHOMEHHs Hal GecmosniM.

Husmnine MHOTOKJIETOYHBIE OPrAHU3MBI HApPAAY ¢ OecmoabkiM pasMHO-
JKEHMeM MOI'YT TaKe DasMHOMATHCA W IOJOBBIM IIyTeM. ¥ HHTYATHIX
BOZOpOCJIelf OJHA M3 KJeTOK MpeTepleBaeT HECKOJAbKO AeJeHUH, B pe-
agyabrare udero obpasyloTcA MaJleHbBKHe IIOABHMIKHBIE 2aMemb. OTUHAKOBO-
Iro pasmMepa ¢ YMEHBIIEHHBIM BABOE 4YHCJIOM XpoMocoMm. I'aMeTsl 3aTeM
NONIAPHO CcJAMBaKTCA M 00pasymoT OAHY KJETKY, & M3 Hee BIOCJeACTBHH
pa3BUBAIOTCA HOBBIe 0coOm. ¥ 0ojiee BLICOKOOPraHM30BAHHBIX pacTeHuM
H JKHMBOTHBIX IOJOBREIE KJIETKHM HE OAMHAKOBEI 110 BeaumunHe. OpHM ra-
MeThl GOraTel 3aNACHBIMM IIMTATETbHBIMH BellleCTBAMM M HEIOJBHUXKHBI —
Allyexnemru; Apyrue, MajeHbKHE, MOABHMIKHEL — CnepmMamo3oudst.

T'amersl 006pasyrOTCa B CHELMATU3UPOBAHHBEIX OPraHAX — NOJ06bLX Hce-
Jle3ax. ¥ BBICIINX KHUBOTHBIX »KeHCKHMe ramMerhl (aiimexJserku) obpasyror-
CHd B AUMHUKAX, My:&ccxne (cuepma’maounm) — B CEéMEHHUKAX.

JlOBONIEHO MIMPOKO PACIPOCTPAHEHHOH PASHOBHMAHOCTLIO IIOJIOBOIO pas-
MHOKEHUS ABJAETCA napmerozexHes3, NPU KOTOPOM DPa3BUTHE HOBOrO Op-
raHM3Ma IIPOMCXOAUT K3 HEOIIOJOTBODEHHON AHIEeKJIeTKH.

Y pacduuit (FefonbIIMX PAYKOB, HACENAIIIAX CTOAYHME BOJOEMEI) H Y
Taell mapreHoreHes Habiamopaerca oOBIYHO B HECKOJBKHX JIETHHX IIOKOJe-
HUAX, COCTOAIMX M3 OZHMX caMoK. B KoHIe Jlera M3 yacTH AW pas-
BHBAIOTCA HE TOJBKO CAMKH, HO W caMIlbl. B pesayimTare MOJIOBOrO Ipor
Iecca CAMKHM OTKJAABLIBAIOT ONJIOZOTBOPEHHLIE HAMHIIA, KOTODPbLIE CIOCOOHEI
NepesMOBBLIBATE ¥ IEPEHOCHUThL Apyrue HebiaronpuaTHbIe ycaosud. Bec-
HOM M3 Nepe3uMOBABIIMX AMI] PABBMUBAIOTCA CAMKH, JAOIIME JeTOM MHO-
FOYHCJEHHLIE IAPTEHOTEHETHYECKHE IIOKOJEeHHS CAMOK.

WHOraa MoMHO MCKYCCTBEHHO BBI3BATH MAPTEHOIEHE3 V TeX BHUIOB MHM-
BOTHBIX, ¥ KOTOPBIX B Ipupoje oH jauGo He mnpomcxozur, Jgubo mpomuc-
X0ZAUT o4YeHb peaxo. Tax, ecam YKOJOTH HMIVIOW HEONJIOAOTBOPEHHOE HAii-
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BOPHC JIBBOBHY ACTAYPOB (1904—1974) — ore-
YeCTBEHHEIN TeHeTHK M aMOpHosor. DKCIeDHMMEHTAILHO
JOKA3AJ BeAYUIVI0 POJb #Apa B HACJEIOBAHUM MPU3HA-
KOB Buja. Brnepsrle paspaboran crnocofbl HanpaBleHHO-
ro noay4yeausa 100% ocobeit ogHOro moJia Ha TYTOBOM
menxKonpage, 3ajd0XHB TeM CAMBIM OCHOBBI TEOPHH pe-
TYIAIHN II0JiAa.

110 JATIYIOKH, TO MOXHO CTUMYJHPOBATHL €ro PasBUTHUE M IOJYYUTH B3POC-
JVI0 JACYIIKY, KOTOpas BO3ZHWKHET H3 OJHOH TOJBKO ITOJIOBOR KJIETKH
(alimexaeTku) u Oyaer obaazaTh JMUINL NPUSHAKAMH MATEpH.

Brigawommiica reserux B. JI. Acraypor paspaforan MeTop Iolayue-
HHUA NapTeHOTeHeTHYeCKOT0 KEeHCKOI'0 MOTOMCTBA TYTOBOTO INEJIKOIPAZA.
JToT MeTOJ 3aKJKHaercd B TOM, UYTO HEOILJIOJOTBOPEHHBIE #AHIA NOJABEep-
raloTCA HEIpOAOJKHTEeNBHOMY HarpepaHnio a0 46 °C, Omarogapsa ueMmy
MOMKHO OBICTPO IIOAYYHTEL OOJBLIIOE KOJIHMYECTBO CAMOK TYTOBOrO IIEJIKO-
npaga, gapimux Gosee KaueCTBEHHBIM IIEJK, YeM CAMIIBI.

# 1. Ecrs nM NpUHOMOMAJILHBIE Da3IHUYMA MeMy OecnoamiM # IOJO-
BBIM PAa3MHOMKeHHeM?

» 2. Kakue ¢opmbl 6ecrosioro pasMHOMEHMA HCIOJNB3VIOT B CENBCKOM
xoaaicree? Ilpuseaure IpPHUMEpHI.

» 3. Kak BmI cumTaere, B 4YeM O3aKJIOYAETCA IPAKTHYECKOe 3HAYEHHE
3HAHWI O PAsTWYHBIX BWJAX DasMHOKeHHA opraHuaMmor? Kax atm
3HAHUA HMCIONB3YET UYeI0oBeK?

» 4. Uzobpasurte pasHoobpasme conocoDOB DPASMHOMKEHHS B BHJE CXEMBI.

§ 22. Meiios
Ilonosoe pasMHOMEHHE KUBOTHRIX, pacTeHWit u rpuboB CBA3AHO C
d]DpMHpOB&HHEM CIIEIIHAMTH3UPOBAHHBIX MNOJOBBIX KJIeTOK — TaMeT, KO-

TOPEIE TIPH OIIOJAOTBOPEHHH CJIMBAIOTCH, O0beAWHsAs cBoM sapa. Ecrecr-
BEHHO, UTO IpPH 3TOM B 3WTOTE OKA3LIBAETCA B JBA pas3a DONbIIe XpOMO-
coM, ueM B Kaykaoil m3 ramer. Taroil ke ABoiiHOH Habop xpomocom Oy-
AYT HMMeTh ¥ KJeTKH BCero OpraHuamMa, BBIPOCIIEro W3 3HUrOThI.
JlelicTBUTENRHO, HENOJOBEIE, comamuyeckue (0T Tped., «CoOMa» — TeJso),
KIeTKH OOJbIIWHCTBA MHOTOKJIETOUHBIX OPraHM3MOB WMEIT ABOWHOIM,
dunaouduniii (2n), nabop xpomocoM, rjge KasJas XpoMOCOMa HMeeT Hap-
HYI0, 20MOJ02UYHY0, XpomocoMy. I'aMeTsl Ke WMEHT OJWHADHEIM,
zanaoudubiit (n), HabOp XPOMOCOM, B KOTOPOM BCE XPOMOCOMBI VHMKAJb-
HBl U HEé UMET map — 20Mm0n0208. OcobsIii THIT IeNeHus KJIEeTOK, B pe-
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Xon MENO3A

®A3bI

NMPOLECCHI

NEPBOE AENEHUE MENO3A

NPO®ASA |

KoHblorauus roMosnorn4Hbix XpoMocom
(ogHa 13 HUX MaTepuHcKas,
Opyras — OTLOBCKaR).

PacnonoXeHne roMonorM4HbIX XpOMOCOM
Mo 3KBATOPY KNETKM.

AHA®DA3A |,
TENO®A3A | PaspeneHune nap xpoOMOCOM (COCTOALLMX
N M3 ABYX XpoMartua) v nepemeLleHme ux
€0 k nontocam. O6pa3oBaHue [o4epHIX
@ KIETOK.
BTOPOE AENEHUE MENO3A
NPO®A3A I,
META®A3A Il, AHA®AS3A Il | BosHukwive B Tenodase | go4epHue KneTku
/{R\ NPOXOAAT MUTOTUHECKOE [ieNeHune.
& LA LleHTpomepsi AenaTcs, XxpoMaTuab!

XpPOMOCOM 06eunx Ao4EePHUX KNEeToK
pacxofaTcs K Ux nosocam.

"\

TENO®A3A I

O6pasoBaHve 4YeTbipex raniovmaHbix

KNEeTOoK.

Pue. 30, Cxema melosa
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Puc. 31. Tlepexpect xpomocoM B Meiioae

3yJIbTaTe KOTOpOro obpasyloTcd II0JI0BbIe KJIETKH, HA3hLIBAIOT
menosonm (puc. 30). B orauume or MUTO3a, NPHE KOTOPOM CO-
XPaHAETCA YMCJI0 XPOMOCOM, ITOJIYVYAEMBIX JIOYEPHUMH KJeT-
KaMu, IpPH Mejfo3de YHMCJIO0 XPOMOCOM B JOYEPHHX KJIETKAX
YMEHBIIIAETCS BJBOE.

IIponecc meif03a COCTOMUT U3 ABYX NOCJIENOBATENBHBIX KJe-

TOYHBIX JeJieHHiT — Meiiosa | (mepBoe gmenenme) u meiioaa
II (Bropoe penenme). Vasoerne JHK m xpomocom mpoucxo-
JAUT TOJABKO Hepen meiozom I.

B pesynbTare nepBoro JesieHHMs Meio3a, HA3LIBAEMOIO
PeOYyKUuoHHbLM, 06PABYIOTCH KJIETKH C YMEHBIIEHHBIM BIBOE
uyucaoM xpomocom. llocie Broporo nenenms caepyer (popmu-
pOBaHUE 3peNbIX IIOJOBLIX KJIETOK.

l ®ase1 meiosa. Bo Bpems npogasvt I wmeitosa aBoitHble
XPOMOCOMBI XOpPONIIO BHJAHBI B CBETOBOH MHKpockonm. Kask-
llafd XpoMOCOMAa COCTOMT H3 JBYX XDOMATHI, KOTODLIE CBS-
3aHBI BMecTe OJHOH ueHTpoMepoil. B mpouecce crmpannaa-
OUHM JIBOWHBIE XPOMOCOMBI YKODAYMBAIOTCH. ['OMOJOTHYHLIE
XPOMOCOMBI TECHO COEQMHAKITCA APYr C APYrOM MPOIOILEHO
(xpomaTtnaa kK xpoMaTHAe), MIH, KAK TOBODAT, KOHBI0ZUDY-
tom. IIpu aTOM XPOMATH/BI HEPEAKO NMepeKpeIluBAIOTCA MU
IepeKPYyYHBAIOTCHE OJJHA BOKPYr Opyroil. 3aTeM ToMOJOrHY-

Hble XPDOMOCOMBEI HAYMHAIT KaK Obl OTTAJIKMBATHCA APYr OT JApYra.
B Mecrax nepexkpecra XDPOMATHI NPOMCXOAAT IMOIEPEYHBIE PA3PBIBEL, W
XpoMaTHAbl OOMEHMBAIOTCH YYACTKAMH. OTO SBJIEHUHE HA3LIBAIOT nepe-
kpecmom xpomocom (puc. 31). OxHOBpeMeHHO, KAK M IIPH MHTO3e, pac-
nagaercsas saAxepHas o0og0uKa, HCYe3aeT MAAPLIIKO, o6pasyioTca HUTH
Beperena. Oramume mpocassl I Meitosa or mpodassl MUTO3a COCTOMT B
KOHBIOTAIMH TOMOJIOTHYHBIX XPOMOCOM M B3aMMHOM ofMeHe yuyacTKAME
B IIpollecce MEpPeKPecTa XPOMOCOM.

XapaxTepHbli NpusHak memagasv. | — pACTIONOMKEHUE B 3KBaTOPH-
8JIbHOM IJIOCKOCTH KJIETKM I'OMOJOTHYHEIX XPOMOCOM, JIeKAIIMX IapaMu.
Benen 3a arum macrTymaer anagasa I, Bo Bpems KOTOpPOM Lefdbie roMo-
JIOTUYHBEIE XPOMOCOMEI (KaXXZas#i COCTOMT H3 ABYX XDOMATHA) OTXOLAT
K NPOTHBOIOJOMKHBIM I[IOJIOCAM KJIeTKH. (3aMeTnM, 4TO NIpH MHTO3e K
NOJNI0CAM Je/IeHUA PaCXOAUIAMCh XpoMaTHAEl.) OYeH: BAXKHO HOAYEPKHYTH
OAHY OCOOEHHOCTh DACXOJKAEHUS XDOMOCOM HA 3TON craguu Meiioza: ro-
MOJIOTHYHEIE XPOMOCOMBI KA&MK/J0# Naphl PACXOAATCA B CTOPOHBI CJIydaii-
HEIM 006pasoM, He3aBMCHMMO OT XPOMOCOM APYrHX map, Y K&sKAOro mo-
JIIOCA OKA3bIBAGTCA BIBOE MEHBIlE XPOMOCOM, 4eM 6BIIO B KJeTKe IpH
Havuase NeleHUs. 3aTeM HacTymaer meaogasa I, BO BpeMa KOTOpOH 06-
PasyITCA ABe KJETKM C YMEHLIIeHHBIM BJBOE YHMC/IOM XDOMOCOM.

Wurepdasa xoporkas, tak kax cuaresa JHK me mpoumcxogur. Hanee
caenyeT BTOpoe Meioruuyeckoe nenerme (meitos II). OHo oTiamuaetcs or
MHTO38 TOJBKO T€M, 4YTO KOJHMYECTBO XPOMOcOM B memachaze Il BuBoe
MEeHbIe, YeM KOJIMYeCTBO XPOMOCOM B Meradase MHMTO3a y TOro Ke Op-
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raguamMa. IToCKONBKY KaMjas XpPOMOCOM& COCTOMT M3 JABYX XpOMATHA, TO
B Meracase II meHTpoMephl XpPOMOCOM HENATCHA, M K TNOJHOCAM PACXOIAT-
cA XpOMATHABI, KOTOPBIE CTAHOBATCA LOYEPHUMH XpoMocoMamu. Toabpxo
Ternepb HACTYNAeT HacTosAmasa uHTepdasza. H3 rampoil MCXoAHON KJIeTKH
BO3HHKAIOT YEThIpE KJIETKH € TIalJOMAHBEIM HabopoM XpOMOCOM.

Pazunoobpasue ramer. PaceMoTpum Meio3 KJIETKH, MMeKIed 3 mapel
xpomocoMm (2n=6). Ilocie aByx wMeHoTHUecKHX [esleHHIl obOpasyiorcs
4 xaetkm ¢ ramjouaHbiM Habopom xpomocom (n=3). Ilockoabky xpomo-
COMBI KasKJ0M Iapbl PACXOAATCH B JOUYEPHHE KJIETKHA HE3aBHCHAMO OT XpPO-
MOCOM [pPYIUX Tap, paBHOBePOsiTHO oOpasoBaHuMe BOCBMM THIOB raMeT C
PasJHUHLIM COUETAHHMEM XPOMOCOM, MMEBIIMXCA B MATEPHHCKON KieTke.

Eme Gosbiiee pasHooOpasume ramer obecnedymBaeTcd KOHBIOTALUER H
[IePeKpecToM IOMOJOIMYHBIX XPOMOCOM B Ipodase Mmeiiosa.

Buonormueckoe 3HauyeHnue meiosa. Ecim 0bl B Ipoliecce Meiiosa He
IIPOMCXOJNIO YMEHBIIEHNA YHCIa XPOMOCOM, TO B KaMXIOM CleAYIoIeM
IOKOJIEHMH NPHU CIUAHUM fflep AHNEKIeTKH M CIepMaTOo30HJa YHMCI0 XPo-
MOCOM YBeJaHuuBasiock Obl Geckoneuno. Biarogaps Meitosy apeseie I0JIO-
BbI€ KJETKH MOJYyYalT TalIONZHOe (1) 4YMCeJo XpoMOCOM, NPH OILIOJO-
TBOPEHUM K€ BOCCTAHABIWBAETCH CBONCTBEHHOE NAHHOMY BUILY AHILIOMI-
HOoe (2n) uwmcno, Ilpw Meiio3e TOMOJIOTMYHBIE XPOMOCOMBI NONAJAIOT B
pasHble IIOJIOBBEIE KJETKH, & IIPY OILUIOJOTBOPEHMM IAPHOCTh I'OMOJOIHMY-
HBIX XpoMocoM BoccranaBinusaercs. CrenosarTenbHo, obecrneumBaeTcs IIO-
CTOAHHBIA AAA KaMK/J0r0 BHAA IOJHBIA IUIIOUIHEIA HAGOp XpoMocoM M
nocroanHoe Koauuectso THEK.

IIpoucxopsmme B Meifode mepekpecT XpomocoMm, o6MeH y4acTKaMH, a
TAKMKE HEe3aBHCHUMOEe PACXOMKIeHHe KarKiol napsl MOMOJOIMYHBIX XPOMO-
COM OIIpeJeaf0T 38KOHOMEDPHOCTH HACIEICTBEHHOI mNepejadyd NPU3HAKA
or poaurenedt moromcrBy. M3 Kakgod mapel ABYX TOMOJIOTMYHBIX XpO-
MOCOM (MATePMHCKOH M OTLOBCKOH), BXOJUBIIMX B XPOMOCOMHBEIN HabGop
JUMIOUAHBIX OPraHM3MOB, B ramjougHOM HabGope ANIEKJIETKH WJH CIep-
MATO30MA COAEDIKUTCH JUINL OZHA XpomocoMa. OHa moxker GbiTh: 1) or-
LOBCKON XpoMocoMoit; 2) MaTepMHCKOM XpoMocoMoif; 3) OTIIOBCKON ¢ yua-
CTKOM MATEPHMHCKOI; 4) MaTepHHCKOIl ¢ YYACTKOM OTIIOBCKO#, DTH mpo-
ecckl BOBHUKHOBEHWA OOJBIIOr0 KOJUYECTBA KAYECTBEHHO PAa3IMIHBIX
MOJOBLIX KJIETOK CIOCOOCTBYIOT HACJeACTBEHHON M3MEHYMBOCTH.

B oTaenbHBIX CAy4YasX BCJIEACTBME HAPYLIEHHS IIpolecca MeHosa, NpH
HEPACXOXKJAEHNH TOMOJIOTMUHBIX XPOMOCOM, MOJOBBIE KJIETKA MOIYT He
HMeThL TOMOJIOIMYHOIl XpoMOCOMBI MJM, HaobopoT, MMeTh o0e roMoJOrHd-
HBIE XPOMOCOMEI. JTO HOPUBOAUT K THAMEIBIM HapPYIIEHHAM B DA3IBUTHH
opraiuaMa uau K ero rubenu.

® 1. CpaBHHTe MHTO3 M Meil03, BEIIEIUTE YepPThl CXOACTBA M DA3JIHYHA.

p 2. OxapakTepuayiiTe NOHATHA: Melos3, dunnouduvtii HaGop XPOMOCOM,
2anaoudnbili Habop XPOMOCOM, KOMBIOZAYUR,

@ 3. Kaxoe anaueHMe MMeeT He3ABHCHMOE DACXOMKAEHWEe IOMOJIOIMYHEIX
XpOMOCOM B NEPBOM JeleHMH MeHosa?

® 4. B uem asarirouaerca GHONOrHUecKoe 3HAYeHHe Meitosa?

0 BemoMHMTe M3 Kypca B300JI0TMHM, KAK OCYINECTBJIAETCA OIJIOAOTBO-
peHMe y KUBOTHBIX.
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§ 23. Obpasoeanue nonoevix Kiemox
u onnodomeopenue

Cnepmarorenes u osoreme3. Ilo paccMoTpeHHOt Belle cxeme Meifoza
uaeT cnepmamozene3 — o06pasoBaHMEe MYIXKCKHX IIOJIOBBIX KJETOK V JKH-
BOTHBEIX M 4esnoBexka. Ha pucyHke 32, A maHo cxemaTMueckoe uaobpaske-
HUEe CIlepMaToreHesa.

CnepmaroreHes Ha4YMHAETCs € TOro, YTO He3pesaas IOJOBAS KJeTKa
yBeIMUMBAGTCA B pasMepax M NPUCTYNAET K IIEePBOMY JeJeHMI0 Meiosa.
W3 uexomnoit obpasyioTcss ZABe KJIETKH, KOTOPHIE IPETEpPIeBal0T BTOPOe
JeseHue Menosa. B pesysasraTe ABYyX MeMOTHUYECKHMX IeJeHMH M3 Kam-
Ao# Heapenol MyXKCKOM IONOBOM KJIeTKM 06pasyioTcs 4YeThIpe 3peJible
KJeTKH C ramiongHeiM Habopom xpomocoMm (n). Ilpespamenve aTux KJie-
TOK B CIIEPMATO30MLI CBA3AHO CO CJOKHBIMHM [POLIECCAMM pPOCTA M CIIe-
LUATU3aMY, HO HE CONPOBOMKIAETCHA KJETOUYHBLIM JeJeHHeM,

O6pasoBaHne KEHCKHUX IOJOBLIX raMeT — 0802€He3 WIET 10 Toll ke
CXeMe, HO C HEKOTOPBIMHM CVYILECTBEHHLIMU OTIMUHUSAMH,

B peaynbraTe HepaABHOMEDHOIO DACIPe[ENeHUA IHUTONIA3MBl KAK MDA
TepBOM, TAK W IIPM BTOPOM JeNeHHAX Melo3a TOJIBKO B OJHOH KJETKe
OKaspiBaeTcAd OONBIION Bamac THUTATENBHBIX BEIECTB, HEOOXOOWMBIX IJIH
passuTua Oyaymiero sapojeima. CiemoBarensHo, o0pasyerTcs TOIbBKO 0OX-
Ha 3penas ANIEKJETKAa ¢ TalIOMAHBIM Habopom xpomocom (n) ¥ TpU Ma-

AnuekneTka

3uroTa
Cnepmartosougbl OnnopoTeopexHue
Pue. 32. ObpazoBanve MOJOBBIX KJIETOK.
Cnepmarorenea (A) u osoreses (B); 2n — jaumiongswit HaGOp XpoMocoMm:

n — ranjgouaHelt Habop XpoMocom
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JIeHbKHEe KJIeTOUKH (HanpaBUTeJbHBIE TeJbla), KOTOPLIE BIOCJEACTBHH IIO-
rubaror (puc. 32, B). Ilpu oBoreHese HapAay ¢ MeHO30M NPOMCXOANT TAK
HASBIBAEMOR CO3pe6aHue HIEKJIEeTKH, BO BPEMA KOTOPOr0 3HAYUTEIbHO
yBeIHUYHBaeTCA ee 00beM.

PaccmorpeHHoe pasiiHume criepMaToreHe3a M OBOPeHe3a CIocoOCTByeT
o6pa3oBaHUI0O BO MHOTO pa3 GojbIIero 4Ymesiaa CHepMaTo30HI0B IO CPABHE-
HAI ¢ SHOEeKJIeTKaMu. OJT0 HeoDXoAuMO [is obecnedeHus OILI0JI0TBO-
peHusi HauboIbIero 4yucia SAHIEKIeTOK M, CIEA0BATENLHO, MJIS COXpa-
HeHHA BHJA.

Crpoenne moyoBbIX KIeTOK. SIMIEKIETKH pasHbIX OPraHM3MOB pPasjiu-
yalTcd II0 CBOEMY CTPOeHHI0 M pasmepam. Tak, y MbluM siuexiaeTka
umeer guamerp oxojo 60 mrm, y uenmoBeka — 150—200 mxMm, a y crpa-
yca OH paBeH HECKOJBKUM caHTHMerpaM. PopMa AHUEKJETKH 0OBIYHO
OKpyIJiad, B €e IIUTONJIa3Me PACHOJOMEeHBl MHMTOXOHJpHH, pubOocOMBI M
DOJIBIIIOE KOJMYECTBO 3AMACHBIX HHTATENbHBIX BEIIECTE B BHJE JKEITOU-
HEIX 3epeH M Oenka. HAapo AKUEKIETKH AKTHBHO (DYHKIUOHUPYET, YTO
CBABAHO ¢ nponeccamu OGuocuHTesa Oeaka.

CrepMaTo30HAsl HAMHOTO MeJibue AHIEeKJEeTOK. Y pPA3HBIX JKMBOTHBIX
OHH pasHoil (opMbl, HO OOJBITHHCTBO M3 HHX HMMeeT TOJOBKY M XBOC-
ik, [IpyM co3peBaHMH CIEPMATO30HMAOB B OTIMUHE OT AHIEKIETKH IpPO-
HCXOAHUT YMeHbIIeHWe UX pasMepoB. fapo Takrke yMeHBbIIAeTcs W BMe-
cTe ¢ KoMmimuekcoMm loabsku (POPpMHUPYET TOJOBKY crepmaroszonaa. Mwuro-
XOHJAPHH COCPELOTOYEHBI ¥ OCHOBAHHA XBOCTHKA H IMOCTABIAIT SHEPTHIO
ana ero xojgebanmit. Brarogaps konefaHHAM XBOCTHKA 3DEJbleé CIEPMA-
TO30MIbl AKTHBHO JABUMKYTCA B OKDPYKaINeX MX Cpejle W JOCTHUTalT sgi-
IEeKJIeTOK.

OnnogoTBopeHHe y JKHMBOTHBIX. YHCIO W pasMephl MOJOBBIX KJETOK
pasIMYHBl V PAasHBIX JKHBOTHRIX M pacrenuil. OpHako HaOmowxaerca Ta-
Kafd 3aKOHOMEPHOCTb: YeM MEHbBIIE BePOATHOCTH BCTPEUH ANNEKJETHKH H
cIiepMaTo30uja, TeM 0oJiblllee YHCI0 MOJOBBLIX KJETOK obpasyercs B op-
ranusMe. Hanpumep, pbibbl MeuyT HMKpY (ANNEKJIETKH) B CIEpMy NPAMO
B Bojly. KoamuecTBO MKPHHOK V HEKOTOPBEIX M3 HUX OrpPOMHO (Tpecka
BbIMeThIBaeT OKo0o 10 MuH HMKpHHOK). Y BBICIIMX pPACTEHMH W KHBOT-
HeIX obpasyercAa OOkIUHO He0OJBIIOE KOJHYECTBO SAHIEKJeTOK (I0 He-
CKOJIBKHUX OEeCATKOB), TAaK KaK Y HHUX BEPOATHOCTbL OILIOAOTBOPEHHUA IIPH
3HAYMTEJbHO OONbIIeM KOJHYeCTBe CIepMaTo30HA0B (MM IBLIbILI) OY€Hb
BeJINKA. .

IIpomecc OMIOAOTBOPEHUS COCTOUT M3 HECKOJBKHX ATAIOB: MPOHHK-
HOBEHHA CIepMAaTO30MJa B AWNO, CIAWMAHUA PAlJIOMIHBIX sjgep obemx ra-
MeT ¢ o0pasoBaHWMEM AWILIOWAHOH BUTOTHI, AKTUBALUH ee APOONEeHHA u
JANBHEeNIIero pasBurud.

Ha npuMepe NATYIIKM pPaccMOTPUM, KaK IPOMCXOAUT OILIOZOTBOpE-
HHME Yy JKHBOTHBIX. HeomnoJOTBOpeHHAA WMKDHHKA (AWIEKIETKA) MOKpPHITA
HECKOJIBKMMHM BaIIUTHEIMH 000JI0YKaMH, NPeJOXPAHAIOIIUMHM €€ OT BO3-
JeifcTBAA HeOIArONPUSATHBIX BHEIIHUX yciaosuit. CrepmMaTos3om/ibl aKTHB-
HO MepeJBHTalOTCA B BOJe W IEpPeJJHUM KOHIIOM TOJIOBKH € IIOMOIILIO
thepmenTOB IpoGypaBIUBAIOT 3AIATHEIE 000J0YKK AiinexaeTkH. Kak ToJb-
KO CIIepMaTO30M/] MPOHUK B ANLEKJETKY, ee 000J04YKH MPHOBPEeTaT CBOM-
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Puec. 33. ]lBoitHoe omJIOZOTBOpEHWE Y IBETKOBHIX PACTEHUI.

Caresa — UpOAONBLHEIH paspes IBeTKa; cNpaéad — MNPOHHKHOBEHWE INLLIbLIEBOM
TPYyOKH B 3apOALIIIEBEI MeImOK; | — TBIIBHHK: £ — Npopacraollee NhLIb
nesoe 3epHO; 3 — DpBIAbLE; 4 — THIYMHOYHAA HHUTh; 5 — 3aBaab; 6 — aapo-
AbIIIEBBIH Memok; 7 — BeHuMK; 8§ — wameuka; 9 — nbiableBas Tpy6ka;
10 — BereraruBHoe aapo; 11 — cnepmumn; 12 — saiinexkserka; I3 — uedTpans-
HBle KJETKH; [4 — javarTok sHpocmepma; I5 — aurora

CcTBA, TIPENATCTBYIOUIHE JOCTYIY JAPYTHX CIEePMATO30UA0B. JTo obecrneun-
BAET CJMAHHE Apa AWNA ¢ AJPOM OAHOIO CIEPMATO30M/a. ¥ HEKOTOPBIX
JKUBOTHBIX B AHIEKJETKY MIPOHHKAIOT ABA WM HECKOJBKO CIIEPMaTo3o-
HAOB, HO B OILUIOAOTBOPEHHMH NPHHHMAET YYACTHE JHIIL OJHWH, OCTAJb-
Hble morudawT. B peaynerare obpasyercs 3urora, coaepiKaiias yike ABOMH-
HOH, AMNIOHUAHLINA, HAOOP XPOMOCOM.

OnnogorBopenne y pacresuit. OIUIOJOTBOPEHME Y DPACTeHMH B IPHH-
IMIIEe CXOJHO C TAKOBBEIM V JXHBOTHEIX, HO HMeeT cBom ocobennoctu. Pac-
CMOTPHM IPHUMEp OIJIOAOTBOPEHHA Y IBETKOBOTO PACTEHHMA € AMIIIOHJ-
HBEIM Habopom xpomocoM. B srom ciyuae B nblIbHHKe o0pasyioTcs ra-
IIJIOMIHBIE MHKPOCIOPHEI — NBLIbLEBLIE 3EPHA.

lannomaHoe AP0 NBLIBIEBOr0 3epHA AeJMTCA HA JBa AApa: Berera-
THBHOe M reHepaTuBHoe. OOBIYHO B 3TO BpeMs NULLIBIEBOE 3EPHO II0IA-
AaeT Ha PBUIBIE IeCTHKA M, o0pasyd NBLILLEBYI0 TpyOKy, mpopacraer
110 HANpaBIeHUI K 3aBA3KM. B 3aBA3M HAXOAMTCA 3apPOABIIIEBBIN MEITOK
C HECKOJIbKMMH TAMJIOHIHBIMH KJIETKAMH, OJHA M3 KOTODBIX — #Aie-
KaeTka. B neuibneBoil TpyOKe reHepaTHBHOE AAPO AeJHTCA elle pas, 00-
pasya aBa crnepmus. OAUH M3 HUX CIHBAETCH C SAPOM SAUNIEKIETEN, H
B peayiabsTaTe o0pasyeTcs 3UroTa ¢ AUIJIOMAHBIM Habopom xpomocom. Ma
Hee pasBUBaeTcsHd AHNJOHIHLIM 3apOABINI ceMeHH — OyAyIiee pacTeHue.
Hpyroit cnepMuil ciauBaeTcA € ABYMS SHAPAMH NEHTPAJNBHBIX KJETOK,
B pesynbTaTe BOZHMKAaET TPUIIOWAHBIN JHAOCOEDM, T. €. COAEPIKALIHI
Tpu Habopa xpomocom (pue. 33). B kumerkax rtakoro sHpocnepMa cojep-
HUTCHA 3aTac NUTATENBHBIX BEIeCTB, HeoOXOAMMELIX OJS PAa3BHTHA 3apo-
OBIIIA pacTeHUus. ITOT HPOLECC HASBIBAIOT OBOUHBIM ONIOGOMEBOPEHUEM.

JIBOiiHOE OILIOAOTBOPEHHME OBIIO OTKPBITO M3BECTHBIM pycckum 6Gora-
nuxkom C, I'. Hapamuubim,

Buosoruueckoe 3HaueHHe OILIOMOTBOpPEHHA. BHOJIOrHYecKoe 3HAYEHHE
OINIOAOTBOPEHHUA COCTOMT B TOM, YTO INPH CIMAHME JKEHCKON I MYMKCKOMH
NOJIOBBIX KJIETOK (DPOMCXOASAIIMX, KAK NPAaBHJIO, OT JABYX pasHBIX O0CO-
Oeil) ofpasyercs HOBBIII OpranuaM, Hecymiuil B cebe NpPUIHAKM U MaTe-
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pu u orua. Ilpm o6pasoBaHMHM IOJOBBIX KJIETOK B Mei0o3e BOZHMKAIT ra-
MeThl C DPA3HBIM COYETAHMEM XPOMOCOM, MO0aTOMY oOpasyoliuecs Iocie
OILIOAOTBOPEHHUA HOBBIE OPraHHM3Mbl MOTI'YT CO4YeTaTh B cebe IpH3HAKH
ofonx poAuTesell B CAMBIX Pas3IMYHEIX KomMOmHanuax. B pesayiabrare aTO-
ro TPOMCXOAMT KOJOCCAJBHOE YBEeJMYEHHEe HACJEeICTBEHHOI0 pasHoobpa-
31 OPraHU3MOB.

® 1. Kaxkue cyniecTBeHHBIE pPaziMYHA UMEWTCA B CTPOEHUM IKEHCKUX H
MYKCKHUX IOJOBBIX KJIETOK?
» 2. B uem, Ha Bam B3TAAA, COCTOMT HPEMMVIIECTBO BHYTDEHHErO OILIO-
JIOTBOPEHUA 110 CPABHEHHIO C HAPYMKHBIM?
® 3. Yto npoMCXOJMT CO CIHEPMATO30MIOM M HANIEerJeTKoH npH coape-
BaHHH?
4. KaroBo 3HAYEHHE JHJOCIIEpPMA y IBETKOBHIX pacTeHUit?
5. B uem GuosormuecKkoe 3HAYEHHE OIJIOAOTBOpeHus?
BcnomuuTe M3 Kypca aHATOMHM, (DHBHOJOrMH W THTHEHEl YeJoBe-
Ka, KAk MNpOoTexKaeT pa3BUTHE 3apPOABIIIA YeNOBeKa; IOBTOPHTE
§ 17.

]
@
O

I'nasa VI. HTHINBHAYAJIBHOE PA3SBUTHE
OPI'AHU3MOB

ITpongcc MHARBHAYAIBHOTO PA3BATHA ocobM oT MoMeHTa oOpasoBaHMA
SUTOTHI JO KOHIIA KHM3HM ODraHuU3Ma HOCHT HasBaHue oHmozeHeza., OH-
TOreHe3 — IMpolecc, NPHCYIUi Jio0oMy HUBOMY CYIIECTBY, He3aBUCH-
MO OT CJOMHOCTH ero opraHmsanmuu. HKaxkum o0pasomM U3 OIIOAOTBODEH-
HOH ANINEKJeTKH pasBUBAETCA HOBBIA CJOXM(HBIH OpraHuaM ¢ OoabmIuM
YMCJIOM TaK HEIMOXOXKHX APYr Ha Apyra opraHoB um TkaHeil? Kaxosm me-
XAHU3MBI peajausalnuy TOH reHeTHYecKod HMHMOpMALMH, KOoTOpas 3aKIo-
YeHA B OIUIOAOTBOPEHHOH sAluerJeTKe?

§ 24. 3apodviwmesoe u nocmambpuonansvroe
passumue Opzanuimos

,I[puﬁnelme 3HTOThI. T‘IEDEE HEeCKOJBKO YaCOB I1I0CJe OILNIOJOTBOPDEHHHA
HACTYIIAET IepBasf CTAAWsA 3APOALILIEBOr0 DPA3BUTHSA, HasbiBaemasa dpol.e-
HueM, B DesyjibTaTe KOTOPOrO 3UIOTa [AeJUTCA MHTO30M HA JBe KJETKH.
e obpasywommuecs KieTKH (puc. 34) He pazbeJUHAKTCA, 3aTeM K-
Aasi KJeTKa ONATH JeJHUTCH TAKMKe HA ABe M IOJy4YaeTCH 3apOJbIII, CO-
CTOAMINNA M3 YeThIpex, BOCBMHM KJETOK M T. A. B mnpomecce apobseHus
KOJIMYECTBO KJETOK DBICTPO pACTeT, OHH CTAHOBATCHA BCEe MeJbUe M MeJb-
ye. Knerkm B mpouecce apobienns ofpasywor cdepy, BHYTPH KOTODPO#R
BO3HHKAET MHOJOCTE — Gaacmoyeib; ¢ MOMEHTA BO3HMKHOBEHMSA IIOJIOCTH
3apoAbIII HasbiBaeTcsa Oaacmyaoit (puc. 34, x, 3). Bnactyna cocrouT yixe
M3 HECKOJBKHMX COTEH MeJKHMX KJETOK, HO [0 pasMepy He OTIHYAeTCH
OT 3UTOTHI.

l'acrpyna. OGpazoBanue Tpex 3apoabllieBbiX cjioeB. Bekope nocne o6-
pasoBaHusa OnacTyabl HACTYIIAET CAeAVIOmIas CTaAuA PasBUTHA 3apOJbI-
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Puc. 34. Ilpobienne u Hayalo
Pa3BHTUH  ONJIOZOTBOPEHHOTO
Aa JaHTETHHKA.

a4 — OIJOJOTBOPEHHOE HAHIO;
6 — cragusa 2 KIETOK, 8 —
craausa 4 KIeTok; 2 — cTajHdA
8 wmerox; 0 — cragna 16 kie-
TOK; € — craagua 32 KIerokx;
a — Onacryna; 3 — Onacry-
Jla B paapeae; u — Hauajo o06-
PA30BAHMA IACTPYJbBI; K — ra-
eTpyna; 4 — paHHAS HeHpy-
na; M — Heitpyna; I —
bnacronenb; 2 — aKTOAEpMA;
3 — sHTOmEpMa; 4 — WOI0CTH
[NEPBUYHON KHIIKH; 5 — Me-
gomepma; 6 — HepsHaa njac-
THHKA; 7 — xopaa

ma — zacmpyana (puc. 34, u, k). B mpomecce o6pasoBaHuUA TacTpPyIbl
NPOROJ/IKAIOTCA MHTOTHUECKHE [eJIEHHS KJEeTOK M UPOHCXOAAT CVIIecT-
BeHHBIE M3MEHEHHSA B CTPOEHHHM 3apOAbILIA.

Hanbonee mmpoxo pacnpocTpaHeHHBIM crniocoboM o0pasoBaHWA TaCT-
PYJbl ABIAETCA BIAYMBAHWE BHYTPBL VUACTKA CTeHKH Oxactyiasl. Ilpu o6-
pas’oBaHMM TACTPYJIBI KJIETKH AENATCH MHUTO30M OYeHbL OBICTPO M YHCJIO
HX pe3Ko yBeanuusaercs. B orauume orT 6GaacTysabl ractpyia INpejacTas-
JgeT coboH ABYXCIOHHBIH MEINOK, HADYMKHBIH CJI0H KJIETOK KOTOPOIrO Ha-
3BIBAIOT 3KmModepmoil. BHyTpeHHNI CJIOI racTpyJbl, BHICTUNAIOIIHE ee rmo-
JIOCTh, Ha3BIBAIOT IHMOJEpMOLL.

Y sapojbllneil MHOIOKJIETOUHBIX ¥KHBOTHBIX, 38 WCKJIKUYEHHEeM TI'yOoK
H KHIIeYHONOJOCTHBIX, 34KJIaJbIBAETCA eIme W TPeTHHl 3apoibllieBhli
cioit — mesodepma. Mesonepma obpasyercs Mex Ay NEPBBIM H BTOPHIM
3a8pOJIBIIIEBBIMM CJAOAMHU — BKTOAZEPMON W BJHTOAEPMOI,
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OGpasosanue opranos. [lereHue KIeTOK U HMX TepeMelleHUe OPOAOTI-
JKAIOTCA M HA caeaylomleil craguu, HasslBaeMol Heiipyaroi (puc. 34, a, m).
T'naBHag oco0eHHOCTH 3TOH CTANWHM 3aKJAOYAETCA B TOM, UTO B 3TO Bpe-
MA HAYMHAETCA 3aKNajKa OTAEJbHBIX OPraHoB OyayImed JIHUYMHKM MU
Bapociaoro opranuaMa. Ha cragmm HedpyJsl U3 JKTOJEPMbl HaUYUHAETCH
pasBMTHe HEpBHON IIACTUHKH, & 3aTeM HepBHOi TpyOxku. W3 Hee BHO-
CJIe[ICTBHY DPA3BUBAETCA TOJIOBHOM W cmuHHOM Moar. OcrainbHas 3KTOAEp-
Ma [aeT HAYAJNO HAPYIKHOMY CJIOK0 KOMHOIO [MOKPOBA, OpraHaM 3peHH#d
1 cayxa. OpHOBpeMeHHO dHTOAEepMa obOpasyer Tpybry — Oyaymuid Ku-
MeYHHUK, BLIPOCTHI KOTOPOTO BIOCJIEJACTBAM NPEBPAIIAIOTCA B JIeTKHe, IIe-
YeHb, TOKETYIOYHYI0 Kene3dy. MesojepMa jgaeT Hayajlo XOp/e, MBIII-
aM, TOYKaM, XPALIEBOMY H KOCTHOMY CKeJeTy, a TaKiKe KPOBEHOCHBIM
cocysam Oyaymiero opranuaMa.

V IBeTKOBLIX pACTeHWI PASBHUTHE 3apOABIINIA TAKKe MPOHCXOAUT BHY-
TPH MATEPUHCKOTO OpramuaMa — B sapojasinesom memxe. Ilocie omio-
JOTBOPEHHUs 3UTOTA JAEJUTCA MHUTO30M, 00pasyloTcs COOCTBEHHO 3apOJBIII
U nodeecox, KOTOPBIA CHAVXKHT JUIA INPUKPEIJIEHWA 3apojbllla K CTeHKe
3apOJIBIIIEBOr0 MEIIKAa M AJMsl cHaOeHHA ero NMUTATEIbHBIMH BeIllecTBa-
MH M3 OKpy)Xawiuux TkaHeil. B zapojrpiime 3aKjajbIBAIOTCA TKAHHM H OpP-
ragbl pacTeHus. s 3alIMTH 3apoAbilia OT HeOJAroIpHATHBIX YCJIOBHH
dopMupyeTcs cemi, NOKPBITOE CHEHAIbHBIMH O00JOUYKAMH. BuyTpu ce-
MEHH HAXOAHTCA TAKIKe TPHILJIOMJHAA THKaHb 3H/OCIEpPMA.

IocramOpnonaasnoe passurue. Craansa sMOPHOHANBHOTO PASBUTHS 32~
KAHUMBAETCH DOMJIEHHEM WM BBLIYIJIEHUEM U3 ANIa JeTeHblIla XWUBOT-
HBIX, HpopacTanueM ceMeHM pacrenuit. Cleayiomyi CTajuio — pasBH-
THe OPraHM3Ma A0 HACTYIJIEHUS IOJIOBOH 3PeJOCTH — HASBIBAIOT NOCMIM-
OpUOHAIbHLIM paseéumuem. ¥ PasIUYHBIX BUJAOB OPraHU3MOB 3TOT NEpHOA
IpoTeKaeT MO-PA3HOMY. ¥ MHOTHX JXKHBOTHBIX, BKJIOUAA 4YejOBeKa, Jere-
HBIIIH TOABAAIOTCS HA CBeT MAaJeHbKMMM ¥ OecIlOMOIIHBIMH, HeCIocos-
HBIMH K CAMOCTOATENbHOH )Xu3Hu., Hanmpumep, y OrpOMHOI0 KeHI'YPY pas-
Mep HOBOPOXKIEHHOTO JeTeHbIllla He IpPeBbIIIaeT pasMepa Ipelmxkoro ope-
xa. B mocToMOpHOHAJNBHBIA MepHOJ V TAKMX KHMBOTHBIX TIPOMCXOIHT
[IOBpEeBAHME MHOIMX OPraHOB ¥ CHCTeM — HEPBHOI, MHIIeBapUTEIbHOM,
0JI0BOH, MMMYHHOH. B 3TOM cilyyae TOBODAT O NPAMOM NOCMIMOPUO-
HAABHOM pa3sumuu.

V Taxux JKUBOTHBIX, KAK WIeHHCTOHOTHE, amMGubuu, mocTaMOpHOHANE-
HBIH Oepuojl OTJu4aeTca OONBIIONH CJIOKHOCTBI, Y HHX BBLIYNHBITHECH
U3 AWI JIeTeHBIIINA 3a94CTyi0 COBCEM He MOXO0KHM Ha B3pOCJbkle OpPraHua3-
mel. Hampumep, ryceHuna — JauuuHKa 0ab0uKHM — OUY€HB CHJIBHO OTJIH-
yaeTcs OT B3POCJOTO0 HACEKOMOrO W CTPOEHHEM, M CIOCO00M NHTAHHA, W
mecTom ofbmranusa. oJoBACTHK TIOX0M CKOpee Ha pbidy, 4eM Ha B3poc-
AV JATYHIRY. 9TO0 — Henpamoe nocmamOpuoHaibHoe paszsumue, WA
passumue ¢ npeeépaujeruem. ITocromMOpuoHaNIbHOE PasBUTHE TAKHX MKH-
BOTHBIX BKJO4YaeT B cebDs OJHO HMAM HECKOJIBKO IpeBpalleHui, Korga
CTpOEHME 3KHMBOTHOTO H3MEHSIeTCS — HCUe3aloT ONHW OpPraHkl, MOABIAIOT-
¢ apyrue. Hampumep, v rojosacTHka mcdesaior abpsl, XBocT, 00pasy-
OTCA JIETKHE, KOHEUYHOCTH. ¥ MHOIMX HACEKOMBIX IOCTaMOpHOHANbBHOE
pasBUTHe BKIIOYAET elle OAHY CTajui0 — KYKOJKY, BO BpeMs KOTODOi
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OPaKTHYECKH IOJHOCTBLIO MCYE3alT JHYUHOUYHLIE BHYTPDEHHUE OPTaHbI, 3a-
MEHAACH HOBBIMHM, XAPAKTEPHBIMH IJIA B3POCJOr0 HACEKOMOTO.

VY pacrenuit Memnzy nepumogamMm aMBpHOreHesa W AaNbHEHIINM pas3BH-
THEM OPTaHH3Ma MOXKeT IPOXOANTH HeMano Bpemenu. CemeHa, samuieH-
Hble 00OJIOYKAMH, MOIYT COXPAHATH JKU3HECIIOCOOGHOCTH B TEYEHHE MHO-
rux Jer. Jlns mpopactaHMs MM HYXHEI 0CODBIe YCJIOBHA, IIpesje BCEro
BJIQYKHOCTE M OnpejiejieHHas Temneparypa. Ilpu mpopacrtanmm B KJeTKax
8apoABIIa AKTHBHUPYIOTCA (EepMEeHTHI, HAUMHAETCH HCIOJb3OBAHWE 3aTIac-
HBEIX MHUTATEJLHBIX BEIeCTB, JeNeHUe KJIeTOK, POCT M pPasBUTHE OPraHOB,
NOABNACTCH NPOPOCMOK, NANLHEHIIUH DOCT M Pa3BUTHE KOTODPOTO IIPHBO-
AAT K 0OpA3OBAHMIO B3POCIOrO pacTeHus. Y HEKOTOPHIX pacTeHHH Tax-
e Habioaaercs pasBUTHe ¢ npespamiesneM, OGBIYHO 3TO CBA3AHO C 06-
Pa30BaHHEM 3amacarmolluX OPraHoB — KJyOHel, JYKOBMI[, KODHEBMIL, sB-
JAOIAXCA BHAOM3MEHEHHBIMHM MOOETAMH MJIM KODPHAMH.

Mudpdepennuposka kiaerok. Bee kaeTku 3apoisima, a saTeMm u B3poC-
JIOTO OpraHu3ma OOpa3yTCA M3 3UIOTHI IYTEM MHOTOKPATHBIX MHTOTH-
YECKHUX JIeJIeHHH W HMEIT OAMHAKOBOE KOJHYECTBO IHE, oaunakopbie
XPOMOCOMEI ¥ OAMHAKOBBIE reHbl. Kaxum e oOpasoM KJeTKH pasBHBIX
OPraHoB W TKAHEH OKA3LIBAIOTCA PA3HBIMH II0 CBOEMY CTPOEHUIO M hyHK-
nuAM, T. e. auddeperunpopanasiMu? [lero B ToM, yTo crenuduyecKne
CBOHMCTBA KJIETOK ONDEJeNAOTCH Oeaxamiu, KOTOpbIE CHHTE3HPYIOTCH B
9THX KJIETKaX. B KjeTKax MHOrOKJeTOYHBIX OPraHM3MOB HUKOPJAA He pa-
GoTalT BCe MMEIOLIMECH B HHUX IeHEI, A PaboTAeT TONbKO HeBOJILIIA MX
9acTh. B Xome MHAMBHMAyanLHOI'O pa3sBUTHA MMEHHO ITH paborawomue B
Onpeje/IeHHOM OpraHe MJIM TKAHM T'eHbl W CO3AAIOT CHENH(HUUHOCTH CTPO-
eHHA ¥ (PYHKUMOHUPOBAHWA KJETOK DPasHBIX OPraHOB (BCIOMHHTE § Tu
puc. 10).

Cnenunduunocts paboThl KJIETOK 3aYaTKOB OPraHoB BO3HMKAeT He cpa-
3y, a JAOIb HA ONpeJeJICHHOH CTAJUW DasBUTHA 3apoisnima. Ha panHmx
CTafAuAX APOOGJEHNUA OTHENbHBIE KJITKH MHOTOKJIETOYHOIO 3apoABIlIa enre
He AuddepeHnupoBaHbl #, €CJU HX TepecajnTs Ha ApPYroe MecTo, MOryT
HBMEHHUTh XOJ CBOero passuTu#A. KieTKH HeKOTOPHIX yYacTKOB 3MOGpHO-
Ha AuddepeHnupyITCA paHblle IPYTUX | MOTYT BJIHATHL HA pPA3BHTHE
COCEIHUX OPTrAHOB, «BRIKJIOYAH» HMJIM <«BKJIOYAA» TPAHCKPHUIIUIO ONpe-
A€JIeHHBIX TeHOB. PerynsropaMyu aKTHBHOCTU TIeHOB CIIyIKaT CHHTE3upye-
MbI€ STHUMHM KJIETKAMHM PAasJHYHBIE MOJEKYJhl — OeJKM M BeljecTsa He-
Geaxosoit npupogsr (Becnomuurte § 17). JlagHEE 0 TAKOM B3AMMOBJIMAHIH
KJIeTOK OBLIM NOJYYeHHl B ONBITAX MO MEpecagKaM VYacTKa BKTOLEPMBEI,
H3 KOTOpOro (popMHpYyeTcA HEpPBHAA CHCTeMa, HA CTAJAMM PacTPYJsl Of-
HOH JIATYIIKYM 10ji OpPIOIIHYI 2KTOAEPMY 3apOjbILIa APYTOH JAryIIKM,
HAXOZAMIErocs Ha TOH ke cragum racTpynas! (puc. 35). B mpomecce HOp-
MaJIbHOT0 PAa3BUTHUA ITOT YYACTOK BJIHAET Ha (OPMHpOBaHME HEPBHOM
IUIACTHHKM M3 DACHOJIOXKEHHOH OKOJO Hero COMHHOM 3KTOAepMbl. B ye-
JOBHAX ONBITA, KPOME HOPMAa/JbHO pasBUBaloeiics cobcTBeHHON HepBHOL
CHCTeMbl dMODMOHA, BOKDYT VYaCTKA, MEPeCa’KeHHOr'0 OT Apyroi ocobu,
Taxk:Ke obpasoBajuch HepBHas Tpybka, XopJia, HAYMHAIOCHL PasBHUTHE BTO-
poro ronOBHOTO H CNWHHOTO MO3ra, TaK 4YTO HOJYYHJICA JIBOHHON 3MO-
puoH. CiesnosarenbHO, Nepeca)KeHHbINH YYACTOK ABJAAETCH 0p2aHU3AMOPoOM,
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Craaus ractpynsl Cragua HeRpynkl

Pasautie A0NOAHUTENBHOMO SMBpHOHA
(3annagHa HepsHOR TPYGHH)

Passutva He npoucxoamut

Pue. 35. BaaumopeiicTsMe uacTell pasBuBaiolerocs 3apoiblina (cxema mepecaji-
KH YYACTKA 3KTOHEPMEI)

KOTODBIf BJMAET HAa OKPYMKall[Me ero TKaHu, T. e. obiagaer crnocobHO-
CThI0O HATIPABIATL PA3BHTHE KJETOK, NPUXOAANIMX B CONPHKOCHOBEHHE C
HHUM.

Brim ofHApyKeHBl W JApyrHe OPraHW3aTODPhl, OKA3LIBAIOIINE BIHAHHE
HA DA3BUTHe NPUJIEKANIMX YYacTKOB, II0CTENEHHO BKJIOYAACH, OHM obec-
NEeUHBAKT TOCHEN0BATEIbHOCTh MPOTEKAHUA IpOILEecca PA3BHTHMA 3apoJbI-
ma. Ilogob6ubie OpraHM3aTopbl ObBLTU HAWAEHBI NPH M3YYEHHH DA3BHTHA
3apOAbIIIeN [T, MJEKONHTAIOMNX, 0eCl03BOHOYHBIX, PACTEHMIH.

p 1. Chopmynupyiite onpeseseHus NOHATHH O.racmyna, 2acmpyna u Hei:
pyJa, UCIONb3yfA PHUCYHOK 34.

p 2. IlpuBeguTe UpUMephl NOCTIMOPHOHAILHOIO Pa3BHTHA C MpeBparne-
HUEeM.

® 3. Kaxue aTansl MOMKHO BBIZIEJMTE B OHTOreHe3de »KMBOTHBIX M pacre-
HU?

® 4. Yro raxoe auddepeHUHPOBKA KJIETOKT

§ 25. Opzanusm kax edumnoe uyenoe

Venosus, B KOTOPLIX JKHBYT OPraHM3MBI, ITOCTOAHHO MeHAwTCA. Ya-
CTO 3TH W3MEHEeHMA HOCAT Pe3dKo BhIpakeHHBIH xapakrtep. HMamensercs
TeMIepaTypa, OCBEIleHHOCTb, BJIAYKHOCTb, KOpMOBas 00ecne4eHHOCTh, KO-
JIMYEeCTBO XMAUIHMKOB M napaszuToB u T. A. Ilas Toro 4To0bl BBIKHUTEL B
TAKMX YCJOBUAX, J1000H OPragusM JOJKeH NPOTUBOCTOATE BPEIHOMY BJIM-
AEMo BHelmHuX daktopos. [lponeccekl npucrnocoblIeHHs OPraHU3Ma [po-
HCXONAT MOCTOAHHO M He NPeKpallalnTcs BIUIOTh A0 ero rubein.

¥Yposau npucnocobieHHS OPraHHM3Ma K H3MEHAKWIHMCH YCIOBHAM.
Kaxkum obpaszom opraHmambl npucnocabiMBalOTCA K YCIOBUAM OKDYIKai-
meil cpeast? CymiecTByeT HECKOJbKO YpOBHell, Ha KOTODBIX IIPOTEKaer
ator nponecc. K.emouHviit yposéenv — ORMH M3 BaKHEMIIUX.
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Paccmorpum B KauecTBe IpMMepa, KaK NDHUCIOCAGIMBAETCA K yCJIO-
BHAM Cpelbl OJHOKJIETOUHEIH OpPraHmaM — KHIIe4YyHas najouxka. Mapecr-
HO, 4TO OHA XOPOIIO pAacTeT M Pa3MHOIKAETCA B Cpeje, cogepiKalneii eauH-
CTBEHHBIN caxap — ruiokosy. Ilpum obutaHMm B Takoil cpege ee Kijer-
KaM He HYXHBI (DepMeHTHI, HeoOXOAMMBIE A [PEBPAIleHHA APYroro
caxapa, HanpuMep JIAaKTO3bkl, B riaokody. Ho ecim Gaxrepum BeIpamu-
BaTb B Cpeje, COAeprKaliel JaKTo3y, TO B KJETKax cpasy HauyWHaeTcH
MHTEHCUBHBIH CHHTE3 (DEePMEHTOB, NPEBPANIAIINAX JAKTO3y B IIIOKO3Y
(Bcmomuure § 17). CnejgosarenbHo, KUIIeYHAs MATOUKA CIOCOGHA nepe-
CTPAMBATE CBOIO JKHBHEAEATENbHOCTh TAK, YTOOBI MPHCIOCODHTHCT K HO-
BBIM VCIOBHAM cpeabl. IlpuBeneHHBI HpUMep OTHOCHTCA M KO BCeM
APYTMM KJIETKAM, BKJIOYad KJIETKH BBICIIHX OPTraHU3MOB.

HIpyroit ypoBeHb, Ha KOTOPOM NIPOMCXOAMT IPHUCIOCOBIEHMe OpraHunsa-
MOB K YCJIOBUAM OKpyMalomeil cpeabl, — mkaHeaviit, TpeHUpPOBKa mpu-
BOAMT K DA3BUTHIO TKAHEH M OPraHOB: y TSMKENOATIETOB — MOIHAA MY-
CKyJaTypa; y JIofeidl, 3aHMMAIOMIIXCA IOABOAHLIM MOTPYKEHHEeM, CHJIb-
HO PpAa3BHTBI JIETKHE; Y OTJIHYHBEIX CTPEJKOB M OXOTHHKOB — ocobas
OCTpoTa 3peHH#A. MHOrme KayecTBa OPraHM3Ma MOIYT OBITh pPa3BHTHI B
3HAYMTENBHOU Mepe TpeHHMPOBKOH. IIpu HeKoTOpmIx 3aboJeBAHHAX, KO-
raa ocobeHHO GoJbIIAA HArpy3Ka NPHXOAMTCA HA IeYeHb, HAOIOAAETCH
pesxoe yBesnuyeHue ee pasmepoB. TakuM oGpasom, oTjesbHbIE OPraHLl H
TKaHU CHOCOOHBI OTBEYATH HA M3MEHEHWEe VCIOBHIl CYIIECTBOBAHMA.

Camoperyasuus. Oprasusm npencrasiseT coGoi CJ0KHYIO CHCTEMY,
crocobHyI0 K camopezyisyuu. CaMOPeryJisimus mo3BoJIsieT OPraHuaMy ad-
(IeKTHBHO NPHUCIIOCAGIUBATLECH K M3MEHEHUSAM OKpY:Raoleit cpeasl. Crio-
COOHOCTh K CAMODEryJISUH B CHJILHOW CTENEHN BHIPAYKEHA y BBICIIAX
MO3BOHOYHEIX, OCOBeHHO y Muexkonwrawomux. Jocruraercs ato Giaroga-
Ps_ MOUIHOMY pasBUTHIO HEDPBHOW, KPOBEHOCHOH, MMMYHHOH, BHIOKPHH-
HOH ¥ NUINEBaAPHTENILHON CHCTEM.

Wamenenne ycnoBHil ¢ Hen3beKHOCTBIO BieuyeT 3a coboil nepecTpoii-
Ky ux paborsl. Hanpuwmep, HexBaTKa KHCIOpOAa B BO3JAyXe IPUBOAKT K
MHTeHCH(DHUKATUH PaboTEl KPOBEHOCHOHM CHCTEMBI, YYAIAeTCs MOVJbC, BO3-
pacTaer KOJMYecTBO TeMOryIoGHHA B KpoBH. B pesyssraTe opraEHaM IIpH-
crocabiuBaeTcss K M3MEHHBIUMMCH YCJIOBHAM,

[locTosiHCTBO BHYTDEHHEH CpeAbl IPH CHCTEMATHYECKN MEeHSIOMIMXCS
OKPYIAIOIHUX YCJIOBUAX CO3JAETCA COBMECTHOH JIesTelbHOCTEI0O BCEX CH-
CTéM OpraHMaMa. ¥ BBICIIMX >XHBOTHBIX DTO BEIDAXKAETCH B NOANEPIKA-
HHH TOCTOAHHOW TEMIEPATYpPhl Teja, B IOCTOSHCTBE XMMHYECKOrO, HOH-
HOro M rasoBOro COCTaBa, AaBJeHWs KPOBH, YACTOTHl NLIXAHUA H cepied-
HBIX COKpAIeHUuii, MOCTOSHHOM CHHTe3€ HYKHBIX BEINEeCTB M paspyIleHuH
BpPeIHBIX.

loaaep:xanue OTHOCHTENLHOrO NMOCTOSAHCTBA BHYTpPeHHEe cpesiibl opra-

HH3MA Ha3eIBalOT 2omeocmasom. I'omeocras — BaskHelimee cBOICTBO Ie-
JIOCTHQI'O OoprammuamMa.
Ob6men eeuecms — obsasaTenbHOE YCIOBHE M CHOCOD noanep:Kanusa

CTa0MIBLHOCTH OPraHM3AIMMA SKUBOro. Bea oOMeHA BELIECTB HEBOIMOMKHO
CYILIeCTBOBAHME JXMBOro opranmama. OOMeH BeIIeCTB M BHEPIHH MEXIY
OPraHH3MOM M BHEIIHeH cpeuoit HeoOTheMJIeMOe CBOMCTBO KHBOTO.
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Ocobyw ponk B IONJIEPKAHWUH NOCTOAHCTBA BHYTPEHHEI cpelkl MTrpa-
erT ummynnas (samurHas) cucmema. Pycckuit yuenwrit M. M. Meuynukos
OblJl OAHMM M3 HepBbIX OHMOJIONOB, JOKA3ABIIHX €€ OIPOMHYIO BAMHOCT.

KneTkn mMMMyHHOI CHCTEMB! CHHTE3HDYIOT CHelHajbHbie DeKM — aHTH-
Tena, KOTOpBIE ODHAPY)KHMBAIOT M YHHUUTOMKAIOT BCe UYKOe AN JAaHHOTO
opraHua3Ma.

Bansinme BHemHMX yCJOBMH Ha paHHee paspurHe opramuamos. Cro-
cOOHOCTh K CAMOPEryJANHM M K IIPOTHBOCTOAHWUIO BpPEJIHLIM BIUAHUAM
cpeibl BO3HHMKAET Yy OPraHM3MOB He cpady. B TeueHue sMOpPHOHAIBHOIO
¥ N0CTOMOPHOHANBHOTO PA3BUTHSA, KOTZA MHOIHE 3alIUTHBLIE CHCTEMEI ellle
He c(OpMHMPOBANINCH, OPraHU3Mbl 0CODEHHO VSA3BUMBI AJIA JIeHCTBUA MO~
spescjatomux darropos. IlosroMy ¥ y JKUMBOTHBIX M y pacTeHuil 3apo-
OBINI BANIUINEeH CHEeIMAJbHBIME 000J0YKAMHM HJIM CAMHM MAaTEePHMHCKHM
oprauuamom. O aubo cHabkeH cHeuMaNbHON nHUTaloled TKaHboO, JaUDO
NOJAYYAEeT MHUTATEJNbHBIE BEIECTBA HEMOCPEACTBEHHO OT MATEPHHCKOTO Op-
rapuaMa. TeM He MeHee M3MEHEHMe BHEIIHUX VCJIOBUH MOMKeT YCKOPHTH
paszBuTHe dMOpPHOHA HMJIHW 3aTOPMO3UTH €ro M JaKe BLI3BATH BOJHUKHOBE-
HHEe DPa3JIMYHBIX HADPYIIeHW.

Bpeanoe BamsrMe Ha pasBuTHe aMOpHMOHA YeJslOBEKa OKAa3bIBAET YIIO-
TpelyieHNEe ero PoAMTENAMH AJlKOTOlA, HADKOTHKOB, KypeHHe Tabaka. Amn-
KOTOJb W HUKOTHH YTrHETAIT KJeTOUHOe Abixague. Hemocrarounoe cHab-
MEHME KHCA0DPOAOM MPUBOANT K TOMY, 4TO B (OPMHDYIOIIMXCHA OpraHax
ofipasyercsi MeHblllee KOJIHMUYECTBO KJIETOK, OPraHbl OKAasbIBAKTCA HeIopas-
BUTEIMH. OcobeHHO UYYBCTBUTENBHA K HEZOCTATKY KHCJIOpOZa HEpPBHAA
TKaHb. ¥ynorpebieEne Oyaymell MAaTepbl0 AMKOroJd, HAPKOTHMKOB, Kype-
uue tabaka, sjoynorpebJsieHHe JeKAPCTBAMM YACTO IPHUBOAAT K Heobpa-
THMOMY [OBPEXJIEHUI0 AMOPHOHA M MOCJEAVIOMIEMY POXIAEHNIO JeTeil ¢
VMCTBEHHOH OTCTAJIOCTBIO WJIHM BPOXIAEHHBIMHM ypoacTBamu. He MeHbIIyIO
ONacHOCThL /[AJif DPA3BUTHA 3apOAbINIa IPeJACTABJIAET 3JarpasHeHHe Cpelbl
OOMTAHNA PA3JIMYHBIMH XMMHYECKUMM BellecTBAMK HJIM O0JydeHHWe HOHU-
BUPYIOIIEH pagualuei.

B TeuyeHne nocTaMOPMOHAJIBHOTO [EPHOLA PA3BHBAIOIIHECH OPraHM3MEI
TAKJKe OYeHb YYBCTBHTENbHBI K BPEIHBIM BO3AEHCTBHAM BHeIIHeil cpe-
abl. 9710 obbscHAETCH TeM, 4To (JOPMHPOBAHHE CHCTEM IMOJJEPKAHUA O~
MeocTasa MpojoJKaeTca M Iocide poxkaeHus. [loaroMy allkKorosb, HHUKO-
THH, HAPKOTHKH, ABJAIOIIHECA AJZAMH M AJs B3pOCJIOr0 OpraHM3Ma, OCco-
0eHHO OIACHEI PIGIE:§ ,I[BTBﬁ. 3’[‘1{ BeliecTBa TOPMO3AT pPOCT M pPasBUTHE
BCEro OPraHM3Ma, a 0ocoOeHHO TOJIOBHOTO MO3ra, 4TO IPHUBOJAUT K YMCT-
BEHHOH OTCTANOCTH, THAMENBIM 3aboJieBaHUAM M Jake CMepTH.

Buosornueckue uacel. [lanexko He Bcergia OpPraHM3MBI JKECTKO IOALED-
JKHUBAIOT XAPAKTEPUCTHKH BHYTDEHHEH Cpebl HA OJHOM M TOM e YpPOB-
He. Hacro BHELIHHEe HM3MEeHeHMs BIEKYT 3a coDoil IepecTpoiiKy BHYTDEH-
Heil cpeawl. Ilpumep Toro — H3MeHeHHE (PHUIHOJOTHIECKOIO COCTOAHUA
OpraEMamMoB B 3AaBHCHMOCTH OT H3MEeHeHHUH OJHHBI JHA B Te4YeHHe Troisa,
MM, KAaK TOBOPAT, M3MEHEHUHN (omonepuoduveckux YCrosuil.

¥ MHOruX XHUBOTHBIX M PaCTeHWIl, OODHUTAIIIHUX B YMEepeHHOM KJIH-
MaTe, Ce30H PA3MHOMKEHHUA COBIAJAeT ¢ yBelWYeHHWeM AJMHHLI CBETOBOIO
naA. WameHenue (oTONepHOAMUYECKHX VCJIOBHH B JAHHOM cCJydae — Be-
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aymuit gaxrop. CesoHHBIe PHTMBL HauboJiee SAPKO NOPOABIAITCA B CMe-
He NOKPOBOB YV /iepeBbeB JIMCTBEHHBLIX JIECOB, CMEHE OIEePeHUA ITHI[ ¥
BOJIOCAHOTO IMOKPOBa MJIEKONMUTAIONMX, B IEPUOJHYECKHX OCTAHOBKAX H
BO300OHOBJIEHHHM pOCTA pacTeHMH M T. 1.

Wayuenue HABJIEHMI CYTOYHOH, CE30HHON M JYHHON NEPHOAMYHOCTH
JKHBBIX OPraHM3MOB II0Ka3aJl0, YTO BCE BJYKAPHOTH (OJHOKJIETOYHBIE M
MHOTOKJIETOUHEIE) 006afaloT TAK HA3BLIBAEMBIMH OUOA0ZUYECKUMU YaACaMU.
JpyrumMu croBamMu, OpPraHU3MBI 00JIaJaI0T CIOCODHOCTHIO M3MEDPATH CYTOU-
Hble, JIYHHBIE W CE30HHLIE IIHMKJIbLI.

HaBecTHO, YTO NPUIMBHO-OTJIMBHEIE TEYEHHWHA B OKeaHe BBIGLIBAIOTCH
BrusaaueMm JIyHel. B TeueHHe JYHHBIX CYTOK BOjJa NOAHAMAaeTca (M OT-
erynaer) aubo ABamasl, 1ub0 OAMH pas3, B 3aBUCHMOCTH OT pailoma 3eM-
au. Mopckue XMBOTHEIE, ODMTAIOIIME B TAKHX MNEPHOAHYECKH MEHSHIO-
IMHUXCA YCIAOBHAX, CIIOCOOHBI M3MEPATHL BpPeMH IIPHJIMBOB U OTJMBOB C IO-
MOIbI0 GHoJIoruuecKUx uacoB. lIBUraTesbHAs AKTHUBHOCTHL, THoTpebieHHe
KHMCJIOpOJla M MHOrue (PU3uoJIormyeckne Iponecckl y KpaboB, aKTHHWMIA,
PAKOB-OTHIENTEHHUKOB M Jpyrux oburareneil npuOpesXHBIX YYACTKOB MO-
peil 3aKOHOMEDHO H3MEHAIOTCA B TeUeHHE JIYHHBIX CYTOK.

Xon 6MOJIOPrMYECKHX YACOB MOKET MEepPECTPAWBATHECH B 3aBHCHMOCTH
OT M3MEHMBINMXCA ychaopuid, IIpumepom Takoro mpoiecca SBIAETCH H3-
MeHeHHe PHTMOB MHOIMX (pU3HoJoruyeckux (yHKIUWH: TEeMIEpPaTyphl Te-
Ja, NABIE€HUA KPOBH, (DA3bl ABHUTATENIBHON AKTHBHOCTH H IOKOA Y YeJo-
BeKa, copepmmuBIIero mepeaer ®H3 MockeBel Ha Kamuarky, rpme Coarme
BeTaeT Ha 9 u pansuie. IIpu GeicTpom nepesiere Ha JajbHUE PACCTOAHHA
nepecTpoiika OHMOJIOIMYECKHX YAaCOB INPOMCXOJAT He cpady, a B TedeHHe
HECKOJNBKHX [HE.

CyrouHble DUTMBI KHU3HENEATEJbHOCTH MHOTMX ODPraHM3MOB oOIpeje-
JAITCA 4YepefoBaHHMEM CBeTa M TEMHOTBI: HAYAJIOM DACCBETA HJIHN CyMe-
pex. CkBopnmkl 3a yac g0 saxoga CoiaHina cofMpaoTca B CTAm B TedeHUe
10—30 mMuH # yyeraloT B MeCTAa HOYEBKH 34 AECATKH KHJIoMeTpoB. OHM
HUKOrZIa He ONasAbIBaloT OJarofapA CBOMM OMOJOTMYECKHM YacaM, KOTOo-
peie noacrpanBatorca mnoj Conrue. B nenom cyrodHas NepUOAHYHOCTH
CKJaZbpIBAETCH B pe3y/bTaTe KOODAMHAIMH MHOTHX PHTMOB, KAK BHYT-
PEeHHHX, TAK ¥ BHeIIHHX.

B paze ciyuaeB npuuMHA NEpUOAMYECKUX KoaebaEuil BHyTpeHHeil cpe-
JAbI BAKJIOYEHA B CAMOM OpraHuaMe. JKCIEPHUMEHThI HAj »XUBOTHLIMM IIO-
Kasalnu, 4TO B YCJH0BMAX Aa0CONIOTHOH TEMHOTEI H 3BYKOBOH HM30IANNAH
NepHOJEl OTABIXa M GOAPCTBOBAHMSA IMOCAEJOBATENBHO UEPEAVIOTCH, YKJA&-
AbIBAACH B INDOMEXYTOK BpeMeHH, OIHM3Kuil K 24 u,

Hrak, KonebaHnsa XapaKTepPHUCTHK BHYTPEHHEH Cpejbl OPraHu3Ma MOK-
HO PACCMATPUBATH KaK OAMH M3 (DAKTOPOB, NOIZEPIKHBAIOLIUX €€ II0CTO-
AHCTBO.

Ana6mnos. Yacro opraHMaMbl MONAAOT B TAKWE YCJIOBHA Cpeabl, B
KOTOPBIX IMPOAOJKEeHWe HOPMAJLHLIX JKH3HEHHEBIX IPOLECCOB HEBO3MOMK-
HO. B mogoGHEBIX CAy4YasgX HEKOTOPbIE OPraHU3MBI MOTYT BHOAJATE B AHA-
0uoz (oT rped. «aHA» — BHOBBL, «O6MOC» — 3KHM3HB), T. €. COCTOAHUE,
XapaxKTepuayloleecs Pe3KHM CHHUIKEHHEeM WJIH JlayKe BPeMeHHBIM IpeKpa-
meHnemM obmeHa BeimecTB. AHAOHO3 fABIAETCA BAMHBIM IIPUCIIOCOOJIEHH-
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eM MHOIMX BHJOB JXHMBLIX CVIIECTE K HeOJaronpuATHBIM ycIOBHAM o0OH-
raHnA. CIoOpel MHKDOOPraHU3MOB, CEMeHa DAacTeHui, Aila KUBOTHBIX —
TIpUMepsl AHAOHMOTHUYECKOTO COCTOSHHMA. B OTHENBHBIX ciaydasx aHabuos
MOYKET NPOAOJIKATHCH COTHU M JaKe ThICAYH JeT, 10 IpPOIIecTBHH KO-
TOPLIX CeMeHa He TepsAlT Bexoxectu. I'nmybokoe saMopakumBaHHe cIep-
MBI H SWI, 0c0D0 LEHHBIX CEJILCKOXOBANUCTBEHHBIX KHBOTHBIX [JH HX
JJIUTENBHOTO XPaHEeHHA M [OCHAeAYIOUIero MIUPOKOro ynorpebienus —
NpuMep MCIOJbL30BaHUA aHabMuo3a B MpaKTHUYECKOH AeATEeJbHOCTH JIOJEH.

» 1. llpuBeauTe npumepsl, NMOATBEpP:KAAIONINE TPHCHOCOBIeHHOCTHL Opra-
HH3MOB K YCJOBHAM Cpejibl HA KJETOYHOM W TKAHEBOM VDOBHAX.

» 2. lToyemy ankoroib, HUKOTHH, HADKOTHKH 0COOEHHO BpeNHBI JJIA 3M-
6puona?

» 3. Kak BmI cumTaeTe, MOMKHO JH CHOCOOHOCTH OPraHU3MOB HM3MEDATH
BpeMf M BIAJATH B COCTOsSHMEe aHabMo3a pacCMATPUBATE KAK TIPH-
Mepsl camoperyasinuu? Orser obocHyiiTe.

» 4. Kar, no-samemy, MOMKHO HCIOJB30BATH SHAHMA O OHOJOrHYECKHX
yacax v aHabuose B NPAKTHYECKOR JAeATenbHOCTH?

0 [losropure § 14.



CIZE OCHOBbI MEHETUKM U CENEKLUU

I'nasa VII. OCHOBHBIE 3AKOHOMEPHOCTH
ABJIEHUN HACJEICTBEHHOCTH

C HesanmaMATHBIX BpeMeH JIOJel BOJHOBAJ BOMPOC 0 NMPHYHMHAX CXOJ-
CcTBa IIOTOMKOB WM pOAWTENIEH, O IPHPOAE BHOBbL BOIHUKAKIINX HAaCIEN-
cTBeHHBIX uaMeHeHu#. Hayka u nmpakTura Hakonuau kK cepeaune XIX B.
OrpoMHBIA (paxTHYecKuit marepuaj. Ho B yeM NpPUYMHBI CXOJCTBA M pas-
JUYMA OPraHUBMOB, JAOJI'Oe BpeMs YCTAHOBHTL He YAABAJIOCE.

IlepBrIii IIar B NO3HAHWKM B3aKOHOMEPHOCTEH HACIEICTBEHHOCTH cjle-
JIa BBIJAIOLIMHCH YelICKHH ucciaegosBaresnb I'perop Menzaenb. OH BeIABUI
BayKHeHIIIMe 3aKOHBI HacJeacTBeHHocTH. I'. MeHzgens nokasaJj, 4YTO NpuU-
3HAKHW OpPraHU3MOB ONpefelATcA JuckpemHbimu (OTHEJbHBIMU) HacJe[-
cTBeHHBIMH (harkTopaMu. Pabora I'. MeHpgens orauuaiachk rayOMHON M Ma-
TeMaTHYeCcKOoH TodyHocThi0. OJHAKO OHA OCTABAJACh HEM3BECTHOM IIOYTH
35 mer — c¢ 1865 mo 1900 r.

IlepeoTkphiTie 3aKOHOB MeHeds BBIZBAJO CTPEMUTENLHOE DPAa3BUTHE
HB.YRH 0 HAaClIeJCTBEHHOCTH W H3IMeHUYHBOCTH OpI‘B_HHSMOB, ]IDJIY‘IHB]I[Eﬁ
HA3BaHHWE 2¢HeMUKU. DJIeMEeHTADHBIE EIWHHUIBI HACJIEICTBEHHOCTH CTaJIH
HA3bIBaATh 2eHamu, BBLIO JOKA3aHO, YTO reHbl PACIHOJOMKEHBI B XPOMOCO-
max. Ho MonekynAapHasa CTPYKTYpa TeHOB ellleé A0JIroe BpeMs OCTABAJNach
HEH3BECTHOMH.

B Hacrosiiee BpeMs YCTAHOBJIEHO, YTO TI'eH IpeAcTaBiIsAeT coboil yuya-
crok moserynasl JIHK. I'en onpepgesnser crpoeHue OgHOIO U3 BENKOB IKH-
BOH KJIETKH M TeM CaMBLIM y4acTByeT B (DOPMHMPOBAHHMM MNPHU3HAKA HJIH
cBoiicTBa opranmama (cm. § 14).

§ 26. Monozubpudnoe ckpeujusarue.
ITepewviii u emopou 3axonb. Mendens

I'm6punonorugeckuii merox. OcHoBHOW Meron, Kortopwii I'. Menaens
paspaboTan M NOJOMKHUJI B OCHOBY CBOMX ONBITOB, HA3LIBAIOT 2u0pudono-
zuveckum. CyTh ero sakmaiodaeTca B Crpewuéaruu (zubpudusayuu) op-
raHusMOB, OTJAMYAIOIIHXCA JAPYr OT JApyra 0 OJHOMY HJIH HECKOJbKHM
npu3HakaM. [IOCKOJBKY NMOTOMKOB OT TAKUX CKPEIMBAHMN HA3BIBAIOT 2u-
fpudamu, TO B MeTOJA IIOJYYH]I HA3BAHME I'MOPHUIONIOrHYECKOro.

O,H,HE{ u3 ocobeHHOCTEH MeToga MEH,I[G.T[H cocrodyga B TOM, 4YTO OH HC-
MOJNB30BAJ I JKCIEPUMEHTOB YUCMbie JAUHUW, T. €. DPACTeHHHA, B IIO-
TOMCTBE KOTOPBIX [IPH CAMOONIBLIEHHMW He HabJII0Jal0ch pasHoobpasus 110
uzyuaeMomMy npusHaky. (B kaagoll M3 YHCTHEIX JUHUI COXpaHAeTCA OI-
HOPOJHAA COBOKYIIHOCTH TeHOB.) llpyroii BamxHO# ocofeHHOCTBIO THOPH-
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TPEI'OP MEH/IEJIb (1822—1884) — Brijatomuiics uem-
crMil yuedbiil. OCHOBONOJIO3KHHAK IeHeTHKH. Brepsuie 06-
HAPYIKHJ CYIIECTBOBAHME HACJEJACTBeHHBIX (aKropos,
BHOOCJCACTBHM HABBAHHLIX TeHAMH.

Jonoraueckoro Meroga 6wmmo to, uro I'. Mempensr mHabmaioman 3a Hacxue-
JOBAHUEM QJbMepHAmuérblx (B3aMMOMCKIIOYAIIINX, KOHTPACTHLIX) npu-
3naxos. Hanpumep, pacTeHMsI HUBKHE H BLICOKHE; IBEeTKH Oejble M Nyp-
nypHele; (opMa ceMAH TaafKas ¥ MopimiuHHcTas u T. 1. He MeHee BakK-
Has 0coBeHHOCTL METONA — TOUHBIM KOJMUYECTBEHHBIN yueT KamJoH mapsl
albTEPHATHBHBIX IPH3HAKOB B paAy nokoneHuii. Maremarmuecxas obpa-
60TKA ONBITHRIX AAHHBIX Nos3Boamaa I'. MeHOenw yeTaHOBUTH KOJHYECT-
BEeHHEIC 3AKOHOMEDHOCTH B Ilepezaue H3ydaeMblx npusHaxoB. OueHb cy-
mecTBeHHO ObLI0 TO, wro I'. Menaens B cBOMX ONBITAX INEN AHAJHTHYIE-
CKHM nyTeM: OH HAOJIIOHA] HacjeJoBaHWe MHOroo0pasHBIX NPU3HAKOB He
cpa3y B COBOKYIHOCTH, & JIAIIL ONHOH mapbl (uMau HeBOIBLIIOTO YHCHa
map) AJbTePHATHBHBEIX NPHU3HAKOB.

I'ubpumosorayeckuit MeTOn JEKUT ¥ B OCHOBe COBPeMeHHOIl rexe-
THKH.

Enunoo6pasue nepsoro nokonenusn. Ilepserit zaxon Mennens. B Tom
ciaydae, KOrja pOAUTE/NLCKHEe OPraHM3MbI OTJIHYAIOTCA APYyr OT Apyra Io
OJHOMY H3y4aeMOMY IPH3HAKY, CKPEIINBAHUE HABLIBAKOT MOHOZUOPUOHBLM.
I'. MeHzejis NPOBOAKJ OOBITEI ¢ ropoxoM. Cpeam OOJBIIOro KOJIWYECTBA
COpPTOB OH BHIOpaj AJA IIEpBOro BKCIEPHMEHTAa [Ba, OTJAHYAIoNHecd II0
onnomy npusHaxky. CeMeHa OJHOTO cOpTa ropoxa ObLIM KeJThie, a JApy-
roro — 3eneHsie. MaBecTHO, 4YTO TOpOX, KAk MPaBUJIO, DPa3MHOKAaeTcd
IyTeM CAMOOIIBIJIEHWS W II03TOMY B IIpejlellaX COpTa HeT H3MeHYHBOCTH
no okpacke cemsf. Menonssysi oTo cBoiicTBo ropoxa, I'. Menpaens mnpo-
W3BeJl MCKYCCTBEHHOE OIIbIIeHHe, CKPeCTHB COpTa, OTJAMYalol(HecH IBe-
ToM ceMdaH (KeaTbiM M 3eseHbIM). HesaBHcHMO OT TOro, ¥ KaxKoMy cop-
TY NPUHAJAJIEHAIH MATEDUHCKHAE PACTeHHA, TMOPH/HBIE CEMEHA OKa3ajuch
TONBKO JHEJITBIMH.

CneporarensHO, ¥y THOPUAIOB NEpBOro MOKOJEHHWs NPOABHICA IPH3HAK
ToneKO omHoro poaurtensn. Takwe npusaaku . Menpens wasBan domu-
nanwmustmu. IIpUsHAKH, He NPOABIAKINHECA V THOPHUAOB IepBOTrO IOKO-
JIEHUsl, OH HAa3Ball peueccusHuvimu. B OmeITax ¢ ropoxoMm TPHU3HAK KeJ-
TOH OKPACKHM CeMAH JAOMHHHPOBAJ HAJ 3ejeHoi oxpackoi. Takum obpa-
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3oM, B noromerse rubpugos I'. Menjens obBapyRuaI eduHo0Opa3ue nepeozo
NOKOJLEHUA, T, €, BCe IMODHIHEIC CeMeHA HMMeJH OJWHAKOBYH) OKDACKY.
B onmiTax, rae CKpelmMBaiiHecH COPTa OTJMYAJMChL M MO ADYTHUM IpH-
3HAKaM, ObLIM TOJIy4eHb! TaKue JKe Pes3yJabTAThl: eAuHoo0pasue IIepBOTO
OKOJIEHUSI M JOMUHUDOB&HHE OJIHONO NpPH3HAKA HAX ApPyruMm. B game-
HellleM 2T0 ABJIEHHE MOJYYHJIO HAa3BaHUE Nepeozo 3axona Mendead.

BrmociecTBun reHeTMKH, M3ydas HacJe0BaHME DPasHOOODASHBIX IIPH-
3HAKOB y pAaCTeHWil, >KMBOTHBIX, T'PHOOB, OOHADYXUIW OYEeHbL HIHPOKOE
pacnpocTpaHeHHe ABIeHUA JOMWUHUPOBAHMA.

Pacmennenne npu3HAKOB y ruOpHIOB BTOPOTO NOKOJeHHA. Bropoit
3axoH Menpeasn. M3 rubpuaneix cemas ropoxa I'. Mengens BmipacTui
pacTeHHs, KOTOPhIE IIYTEM CAMOOMIBLIEHHWA NPOU3BEJIN CeMEeHA BTOPOTO I0-
KoneHusa. Cpenu HUX OKABAJNCH HE TOJLKO JKEJITHIE CEMEHA, HO U 3eJle-
Hele. Beero om nmomyuma 2001 zesnenoe um 6022 rxentwix ceMaH. Taxum
obpasom, */, cemsH rubpUAOB BTOPOTO NOKONEHHA MMEIH IKEITYIO OKpa-
CKy u /, — semenyw. CregoBarenbHO, OTHONIEHUE YHCIA ITOTOMKOB BTO-
pPOro IMOKOJIeHWS C JAOMHHAHTHBIM INPH3HAKOM K YHCJIY TIOTOMKOB € pe-
LIeCCHMBHBIM OKasajiochk paBHeiM 3:1. Taxoe sBieHMe OH Ha3wIBaJd pac-
wenneHuem npuU3IHaAKos.

CxonHble peaysibTaThl BO BTOPOM IOKOJEHUH JAaMU MHOTOYHCIEHHBIE
ONBITHI MO0 THOPHAOJOIHUYECKOMY aHAJIM3y APYrux nap npusHakoB, OcHo-
BBIBASICH HA IIOJIYYeHHBIX peaynbrarax, I'. Menjenn chopMynmporasn cpoi
6mopoll 3aKOH — 3aKOH pacmenieHusa. B nomomcmee, nonrywenHHom om
CKpewuaanus 2ubpudos nepeozo noxkoaeHus, HaOA00aemca AéAeHUe pac-
wennedus: dersepts ocobeit M3 ruGPHIOB BTOPOr0 NOKOJEHHS HECET pe-
IeCCHBHEIM INPU3HAK, TPU YeTBEPTH — NOMHHAHTHBIN.

FoMo3UroTHBIe M reTepo3uroTHsie 0c¢o6M. [[17 TOro UTOGBI BHIACHHTH,
Kak OyJer OCylecTBAATHCA HACIEJOBAHME NPU3HAKOB IIPH CAMOOIBLIE-
HUH B TPeTbeM NOKOJeHHH, MeHAens BBIDACTHI IMMOPHALI BTOPOTO TOKO-
JIEHWSI W MPOAHAJHBHPOBAJ IOTOMCTBO, IIOJYYEHHOE OT CAMOONLIJIEHHS,
OH BBIACHWJ, 4YTO '/, pacTeHHH BTOPOrO0 NOKOJEHNA, BHIPOCIINX M3
JKEeJITBIX CeM#AH, [PHM CAMOONBIIEHHH TMPOM3BOMAHJIA TOJLKO IKEIThIE ceme-
Ha. PacTeHmd, BEIpOCIIME M3 3eJIEHBIX CeMAH, AABATH TOJLKO 3eJIeHbIE
cemeHa. OcraBumimecs °/; pacTeHM#t BTODOTO MOKONEHHS, BHIPOCIIEE U3
JKEJITBIX CeMfAH, JaBajlH JKeJThle M 3eJeHble CeMeHAa B OTHOINeHuM 3:1.
Taxum obpasoM, aru pacreHHd ObLIM TMOAOOHBI rubpPUIAM IIEPBOro MOKO-
JIeEHHHA.

Urax, Menzmenem Brnepsbie ObLI ycTAHOBAEH (DAKT, CBUAETEILCTBYIO-
Uil 0 TOM, YTO PACTEHMHA, CXOJHBIE 110 BHEIIHEMY BHAY, MOTYT DE3KO
OTJIMYATBCA 10 HACJIEJACTBEHHBIM cBoicream. Ocobm, He galmue paciien-
JEeHUA B CJEAYIOIIEM MOKOJEHWH, NOJTYYHIN HA3BAHUE 20M03u20mmblx (oT
rped. «roMOC» — DABHBIN, «3MroTa» — OIVIOAOTBOPEHHAH AWIEKJIeTKa).
Ocobu, B NIOTOMCTBE Y KOTOPBIX OOHApPYXHMBaeTcd paclIeILIeHHe, HA3BAa-
JH zemeposzuzomHublMu (OT Tped. «TeTepocs — JAPYIroii).

Ilpmynna pacmenyienMs Npu3HakoR y ruGpupos. KakoBa mnpmumna
pacmenieHus NPH3HAKOB B noroMcTBe rubpugos? IloueMy B nepsBom, BTO-
pPOM M TOCHEAYVIOMIMX MOKOJEHHAX BOBHUKAKT OCO0M, AAIOIHE B pe3ysb-
TaTe CKPEINBAHMA MNOTOMCTBO C NOMHHAHTHBEIMH M DEIECCHBHBLIMM IPHU-
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3Hakamu? OOpaTuMcss K cxeMe, Ha KOTODPOl CHMBOJIAMM 3aIHCAHLI pe-
3yapTaTBl ONBITA 0 MOHOTHOPHAHOMY CKpemmuBaHuWio. Cumsoabt P, F,
F‘Z H T. 0. 0003HAYAIOT COOTBETCTBEHHO pPOOHNTEedbCKOE, IEepBOE WM BTOpOe

NOKOJIeHHs., 3HAYOK X O3HA4YAeT CKpeIIMBaHWe, CHMBOJ O/ oboanauaer

My2KCKOH mon (muT um Komke Mapea), a 9 — JKEHCKHH mnoJ (3epkajo
Benepstr).

I'en, orBevyaromUi 3a JOMHHAHTHEIA KEJNTHIH IBeT ceMAH, 0003HAYHAM
Gonbuioit OykBO¥M, Hanpumep A; reH, OTBeYalON|MHA 38 peIEeCCHBHEIN 3e-
JIeHBI# nBerT, — MaJoit OykBoil a. IlocKoabKy Kakaasa XpoMocoMma Ipen-
CTABJIEHA B COMATHYECKHX KJETKAX JABYMA TIOMOJIOTAMM, KaXAbIH TI'eH
TaKKe NPHCYTCTBYET B ABYX OK3eMILIApax, KAK TOBOPAT IN'eHETHKH, B BH-
ge neyx aaneneid (em. § 27). Byksa A ofosHauaer AOMHHAHTHBLIA &aJl-
Jelb, & @ — pPELeCCUBHBIMH,

Cxema o0pasoBaHHsA 3UIOT IPH MOHOTMOPHAHOM CKPEIIUBAHUH Ta-
KOBa:

P ?AA X ' aa

Famersi A\ /a Famers! ?>?%A<T
Fy 9 Aa X d Aa Fy AA Aa Aa aa
rae P — pogwurenu, F, — rubpuasl mepeoro mokoneHus, F, — rubpu-

Jibl BTOPOTO TOKOJIEHUA.

g pansHeHIIHX pacCyKAeHu HeoOXOAMMO BCIIOMHHTHL OCHOBHBIE CO-
OpITHA, IpoHCXOAAI(He B Meioze. B mepsoM jeneHum Meitoza Ipoucxo-
ZuT obpasoBaHUE KJIETOK, HeCYIIMX TalJouAHbIN Habop xpomocoM (n).
Taxkue KJIeTKH cofgepKaT TOJBKO OZHY XPOMOCOMY W3 KaKIOH IIapbl Io-
MOJIOTHYHBIX XPOMOCOM, B JajibHedmIeM M3 HUX o00pasyloTcsi IaMeThl.
CnuaAnpe ranjIONAHLIX raMeT IIPH OILIOAOTBOPEHMM BeaeT K 00pasOBAHMIO
mumongHoi (2n) surorel. IIponecc obpasoBaHUA TANIOWAHBLIX TaMeT M
BOCCTAHOBJIEHHE AWILJIOWAHOCTH IMPH OILUIOAOTBOPEHHH 00d3aTENBHO NIpO-
UCXOANT B KAXKAOM IIOKOJIEHMM OPraHM3MOB, PA3ZMHOMKAKIIIMUXCH TOJOBLIM
crocoboM.

Hcxopuble poAuTenbCKHe PACTEHHS B PACCMATDPHUBAEGMOM OMNEITe OBLIN
TOMO3SHI'OTHBIMHA. CJIE‘,IIOB&TEJH:HO, CHEpelMBAHHEe MOMHO 3allMCATh TaAK!: P
(AAXaa). OueBnaHO, uTO 004 pPOAMTENA CHOCOOGHEI IIPOM3BOLUTE TAMETHI
TOJBKO OAHOrO COpTa, NpPHYEM paCcTeHHs, HMeIIHe /JABA JOMHUHAHTHBIX
resa AA, JalOT TONLKO raMeThl, HecyllHwe red A, a pacTeHHA C ABYMSA
pelecCHBHBIMM IreHaMH aa o0pasyioT MOJOBbIE KJIETKH ¢ reHoMm a. B mep-
BOM TIOKoJNeHUM F, Bce MOTOMCTBO NOJYYAETCHA IeTepO3UTOTHBRIM Aa u
HMeeT CeMeHA TOJLKO JXeJITOr0 IBeTAa, TAK KaK JOMHHAHTHBIN red A mo-
[JaBJAET AEHCTBHE PEIEeCCHBHOrO reHa a.

Takue rereposMroTHble pacteHusi Aa cnocoOHBI IPOM3BOANTL TaMeThl
ABYX COpTOB, Hecymue reHsl A u a. IIpM omnoJOTBOPEHMH BOZHHUKAKOT
yereipe THHA 3uror — AA+AatadA+aa, UYTO MOMKHO B3amHUCaTh Kak
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AA+2Aa+aa. TlocKoapKy B HAIIeM ONLBITE TIeTePO3UTOTHLIE cemeHa Aa
TAK)Ke OKpAalleHbl B JKeNThld IBeT, B F, MOJyuaeTCA COOTHOLIEHHE >Kes-
TEIX CEMAH K 3ejeHbiM, paBHoe 3:1. llomsTHO, uTO 1/3 pacTeHHid, KOTO-
pBleé BBIPOCTH M3 JKEeNTHIX CEeMAH, UMEKIIUX redbl AA, mpH caMoolbLIe-
HUM CHOBA JlaeT TOJBKO JKeJTHle ceMeHa. Y OCTaJbHBIX 2/, DAaCTeHHH ¢
reHaMu Aa, Tak JKe Kak y ru0puaHbIX pacreHui us F, oyayr dopmu-
poOBATHCA JBAa Pas3HBIX THIIA PAMET, M B CJHEAVIOMIEM MNOKOJeHHH MpH ca-
MOOTIBLIIEHWH IIPOM30HJeT paclliellleHHe [IPU3HAKA OKPACKH CeMfgH Ha
JKEJThIE W 3eJIeHble B COOTHOIIEeHWH 3J:1.

Takum obpasoM ObLIO YCTAHOBJIEHO, YWTO pAacIielJieHHWe NPU3HAKOB B
IIOTOMCTBe TMOPHMIHBIX pacTeHHH — pe3yabTAT HAJIMYMA Yy HUX JABYX Te-
HOB — A H @, OTBEeTCTBEHHBIX 34 DA3BUTHE OJHOIO MPH3HAKA, HAIPH-
Mep OKpACKH CeMsH.

® 1. B uem ocobeHHOCTHE TUOPHAOIOrHYECKOro MeToxa?

® 2. O0bACHUTE TEPMUHBI: 2ubpudsl, JOMUHAHMMbLE RPUHAKU, peuec-
CUBHDIE NPUSHAKU, 20MO3UZOMbL, 2eMEPOIUZOMbL, PACUENNCHUE.

® 3. B uem cymuocTs BTOpOro saxona Mengena?

» 4. Benrlit kposnk (@) ckpemuBaercst ¢ 4epHBIM Kpoiaukom (AA). I'n-
OpuiaHble KPOJHKH CKPeIIHBAIOTCH MexAy coboii. Kakoe notomer-
BO YV HMX TOAyuHTCca?

o IMosropure § 22.

§ 27. I'enomun u genomun. Annervrvie zenbvl

AnnensHsie remsl. MTak, MBI yCTAHOBUIM, YTO TeTEPO3UTOTHBIE OCO-
OM MMelOT B KaX/J0i KJeTKe JABa resa — A W a4, OTBeYawllue 3a pas-
BHTHEe ONHOIO M TOrO ’Ke NpH3Haxa. ['eHBI, ompemesasoUIne AJbTePHATHB-
HOe pas3BHTHE OAHOTO M TOr0 Ke INPH3HAKA M PACHOJIOMKEHHbIe B HIEH-
TUYHBIX YYACTKAX TOMOJIOTHYHEIX XPOMOCOM, HA3LIBAIOT AJAJEJAbHbIMU
2eHamu MK annenamu. JloGolt gumonmHbIl opraHusM, OyibL TO pacre-
HHUE, >XMUBOTHOE WIH YeJOBEK, COJAEPKUT B KaK/A0ll KJeTKe IBA alUlelsd
aoGoro reHa. HCKIIOUEHHE COCTABJIAIT [0JOBble KJETKH — TaMeThl.
B pesynbrare Meio3a KOJHMYECTBO XPOMOCOM B HHUX YMEHBIIAeTCs B
2 pasa, noaroMy Kamjas ramMera HMeeT JHIIL 0 OJHOMY AalJeJbHOMY
TeHy. ANJeNH OMHOTO PeHa PACHOJAralTcesd B OJHOM MECTe TOMOJOTHY-

HBIX XpPOMOCOM. &

—e
CxemaTuueckn reTepo3nuroTHasn ocobr obo3HavaeTcA TAK: —e— .

A £
l'omozuroTHBIe 0c0OM IpH TOA00HOM 00603HAYEHUM BHITJIAIAT TAK, —e—
2 A

WA : , HO UX MOXKHO 3anucarb ¥ Kaxk AA #m aa.

a
DeHOTHII W IeHOTHI. PaceMaTpuBas pPesyJbTaThl CAMOONbLIEHHS THO-
puaos F,;, Mbl 0OHADYKWJIM, YTO DACTEHHS, BBIPOCIIME M3 JKENTHIX Cce-
MAH, Oyayuyu BHENIHe CXOJHBIMHM, HIH, KAK TFOBOPAT B TAKHX Cjydasx,
uMes ONWHAKOBHIN enomun, obaajaoT pasjMyHOM KoMOMHAIHel reHOB,
KOTOPYK) TIPUHATO HAa3bIBaTh 2eHomunom. Taxkum odpasom, saBieHHe J0-
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MHHHDOBAHWUA IPUBOAUT K TOMY, 4YTO HpU OAHHaAKOBOM (QeHOTHIIE 0c0oOH
MoryT objazaTh pasJMYHBIMM TeHOTHNaMu. [IOHATHA <«TeHOTHI» H «de-
HOTHI» OYeHb Ba)KHBIE B reHeTHKe. COBOKYNMHOCMb 6CEX 2€HO8 OP2AHUS-
Mma cocmasasem ezo zeHomun. CosoxkynHocmb 8cex NPUIHAKOE OP2AHU3-
Ma, HAUWHASA C BHENIHMX M KOHYas OCOOEHHOCTAMH CTPOEHHA H (DYHK-
IMOHUPOBAHMUS KJETOK W OpraHor, cocmasasem (ernomun. PeHOTHI
opMupyeTes TOJ BIMSHWEM TeHOTHIIA U YCJIOBUH BHEINHEH Cpeibl.
Ananusupyrwomee ckpemusanue. Ilo eHoTHny oOcobm nanexo He Bee-
rfa MOKHO ONpefelliTh ee I'eHOTHI. Y CAMOOIBIIAIIIMXCA DACTEHHI re-
HOTUII MOYKHO OIpeAeJUTh B CJEAYIOUIEM IMOKOJeHHH. A nepeKkpecTHO
Pa3MHOMKAIOIUXCA BHJAOB HCIOJL3YIOT TAK HA3KIBAEMOE QHAAUIUDPYIOULee
ckpewusanue. IIpu aHAIH3UPYIOMEM CKpPEIIWBAaHMM 0C00b, IEeHOTHI KO-
TOPOH CJEJYeT ONpejle/IuTh, CKPEIABAIOT ¢ 0cOOAMH, MOMO3UTOTHBEIMH IIO
peneccMBHOMY Te€HY, T. €. MMEII[MMH TeHOTHH aa. PaccMOTpUM aHanu-

PEFETE

lomo3auroTa leteposurora  leTtepoaurorta FomoauroTa

Pue. 36. IlpoMesxkyTOuHOE HACJENOBAHWE Yy HOYHONH KpacaBHIibI
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3UpyIolllee CKpelunBaHue Ha npuMmepe. llyere ocobu ¢ remorunamm AA u
Aa umeror oauHakoBbld (eHorun. Torma npm ckpemuBaEMM ¢ 0COOBIO,
PellecCHBHOM MO ONpeJesiAeMOMY TNPHU3HAKY M MMeIIeidl reHoTHI ad, I0-
JIy4alnTcHA CJeAVIONIHEe pPe3yJbTaThl:

1. P AAXaa 2. P AaXaa
T'amersr A a l'ametsr Aja a
F, Aa F, 14a:laa

W3 prux npuMepoB BHAHO, 4TO 0oco0HM, TOMO3UTOTHBEIE 1O JAOMMUHAHT-
HOMY TeHY, pacllell/leHMsi B F'| He [1al0T, & reTepo3UroTHHIE 0CO0HM IIpH
CKPEIUBAHNH C TOMO3WIOTHOH 0cO0BI0 AaOT pacmlenieHue yixe B F.

Henmonnoe nmomuumposanme. [laneko He Bcerjga reTepo3uroTHbIE Opra-
HHM3MBI 110 (DEHOTUNY TOYHO COOTBETCTBYIOT POAMTEN0, MOMOSUTOTHOMY IO
JOMHUHAHTHOMY TeHy. JacTo reTrepo3uroTHbIe MOTOMKHM HMEKIOT IIPOMEKY-
TOYHBIH (DeHOTHI, B TAKHX CIYYaAX TOBODPAT O HENOJIHOM OOMUHUPOBQA-
Huw (puc. 36). Hanpumep, npu CKpeIIMBAHUH PACTEHUS HOYHAS Kpaca-
Buna ¢ GensIiMM nBeTKaMH (aa) ¢ pacTeHHeM, Y KOTOPOro KpAaCHBIe LBeT-
KH (AA), Bce rubpuasr F, umeroT pososeie BeTkH (Aa). IIpu cKpemusanun
ru0puzoB ¢ pPO30BOH OKpAacKOH IBETKOB Mexay coboit B F, mpomexogmt
pacuienyienne B otHomeHuH 1 (kpacHbiif):2 (pososwiif):1 (6ensiit).

IIpuHnun uucrorsl ramer, Y rubpHAoB, KAk Mbl 3HaeM, o0beauHa-
I0TCH pAasHBIe AJNNIeIH, NPUBHOCHMEIE B 3UIOTY POAUTENbCKHMH T'aMera-
mu. BaKHO OTMeTUTH, UTO pPA3HBIE AJJIEJH, OKAas3aBlIMecd B OXHOH 3H-
rote ™, CJAeJOBATENIbHO, B PA3BHBIIEMCS H3 Hee OpraHusMe, He BJIUSIOT
Apyr Ha apyra. IToaromy cBoiicTBa ajseneidl OCTAKTCA IIOCTOAHHBIMM He-
3aBHCHMO OT TOI0, B KaKOH 3uUrore OHM moduBanm xo aroro. Kamkaas
raMeTa COJEpP:KHT BCET/la TOJbKO OIMH aJIJeJb Kakoro-ambo reHa.

IInTomornueckas OCHOBa MPHHIMIA YHCTOTHI TaMeT M 3aKOHA pacIien-
JICHUS COCTOMT B TOM, YTO TOMOJIOTHYHEIE XPOMOCOMBI M PACIOJOMKEH-
Hble B HHAX ajlllejibHble TeHbl PACHpeeNIAI0TCA B Meilo3e IO pPasHBIM ra-
MeTaM, a 34TeM NPH OIUIOJOTBOPEHWHM BOCCOEAMHAIIOTCH B 3urore. B mpo-
meccax pacxomIeHHA Mo raMeTaM H Oﬁ'beﬂ,HHEHHH B 3HIroTy aJiieJlbHble
reHbl BeJlyT cebsl KaK He3asucumble, yedbHble eOUHULbL.

@ 1. Byser 1M NpaBMJIBHEIM ONpejeNeHne: (eHOTHII ecTh COBOKYMHOCTh
BHELIHUX [PHBHAKOB opranunama?

@ 2. C kaxolf nenei0 MpOBOAAT AHAJNHMSHUDYIOLlee cKpeliuBanue?

» 3. Kakoe, Ha Baml B3rifJ, NPAKTUYECKOE 3HAUEHHE WMEIOT 3HAHUA O
regorune u (Qenorune?

p 4. ConmocraBeTe THOBI HACJEJOBAHHA TEHETHYECKUX NPUBHAKOB I[pH
CKPEIIUBAHUAX ¢ TOBeJleHHeM XPOMOCOM BO BpeMs Meiosa | OILo-
JAOTBOPEHHA.

» 5. IIpn ckpemuBanuy cepod W 4YepHOH MuImed noaydedo 30 norom-
KOB, w3 #Hux 14 ObuTH wepHeIMH. M3BecTHO, uTO cepas OKpacka
JAOMHHHDPYeT Haj 4vepHoil., Kakos reHoTHn wMeimeil pogHTeILCKOTO
noxonerHna? PellleHme sajjadl CMOTPHTE B KOHIE yyeOHHKA.

p 6. l'onyGornasmiit myskuwHa, 0068 DOJAUTENs KOTOPOrO MMEJH KapHe
rjasa, 3KeHWICH HA Kaperjasoil jeHUIHHe, OTEIl, ¥ KOTOPOH HMes
KapHue rjasa, a maTe — roaybete., Or storo 6paka poauicsa roJy-
Borsasetit cerH. OnpesesmTe TEeHOTHOBI BCEX YIOMAHYTBIX JIMIL.

]
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§ 28. Auzubpudnoe cxkpewusanue.
Tpemuil 3axon Mendenn

YcTaHOBMB 3aKOHOMEDHOCTH HACJIeNOBAHUA OJHOrO NpH3HAKa (MOHO-
rubpujgHoe ckpemuBanue), MeHgenb HavaJ U3ydaTh HACHeNOBAHHUE ABYX
NPU3HAKOB, 3a KOTOpPEIE OTBEYalOT ABe NAaphl ajjelabHbIX reHoB. Ckpe-
IMBAHHWE, B KOTOPOM Y4YacTBYIOT 0co0H, OTIHYAIONIMEcH IO ABYM IIapaM
amyeneif, Ha3LIBAIOT QuUZUOPUOHBIM CKPEWUBAHUEM.

ITockobKy KaxABIA OPraHM3M XapaKTepH3YyeTcsa O4YeHb OOJIBINAM YHC-
JIOM TIPH3HAKOB, & YHCJIO XPOMOCOM OrPaHHYEeHO, TO KAaMKJAad Mu3 HHX
JomxHA HeeTH OonbInoe 4YHEsno reHoB. PeaynbTarthl JUrHOPHUAHOrO CKpe-
IMBAHUA B3aBHCAT OT TOrO, JIEIKAT JH TeHBl, ONpeeNsIonIAe paccMaTpH-
BaeMble NMPH3HAKMH, B OJHOM XpomMocoMe MM B pasuHbiX. IIpm aurudpui-
HOM cKpemuBaHun MeHjens M3ydasn HaclefoOBaHWEe MPHU3HAKOB, 3a KOTO-

aaKui MBB d 3enenuin

Mopummcluﬁ
() Q
Hentein

rnapkwi AaBb

.//\\

ra'~«*T~--IEI1>. o>, - C >

Henmsii Hemui Henmii
9 . rmaaKuil maaKui rnanmn MaaKHA
s ==
AA AA Aa Aa
D Qs Qs |Da
Hemuin Hemuii Hemmii Henmai
MaAKHiA MODLMHHUCTLI MagHui MODLLAHHCTHI A
» AA | AT AA Aa Aa
Wi Bb | bb Bb bb
@ Hemi Hemuii 3eneHblit 3eneHsii
F maaHui MaaxHA MMaARHA MaaKHA
Aa Aa aa aa
BB Bb BB Bb
Hemmii Henmii SeneHbin SeneHulil
TIAAHHH MOPIUMHHCTBI# MafHKi MOPULHHHCT bif
o Aa (A Aa aa 0y aa
Bb bb Bb bb

Puc. 37. MexaHU3M HAcleJJOBAHUA OKPACKM M (OPMEI ceMsH V IOPOXa HpH Au-
rubpuaHoM ckpewjuBanuu. Pemerka IlenHera
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phle OTBEYAlOT T'eHbI, Jie)Kallue, KaK BEIACHUJIOCH 3HAYMTENHHO I03/1Hee,
B PABHEIX XpPOMOCOMax.

Heszasucumoe Hacaexosanme. Ecim B aurubpuHOM CKPENIMBAHHUHA Te-
Hbl HAXOAATCH B PA3HBIX Iapax XpPOMOCOM, TO Naphkl IPH3HAKOB HAacje-
AYIOTCS HE3aBHCHMO ADYr OT Apyra.

Pacemorpum onblT MeHjens, B KOTOPOM OH M3y4as He3aBUCHMOe Ha-
clleJJoBaHMe TPU3HAKOB y ropoxa. OJHO M3 CKpeluBaeMbIX PACTEHHH mMe-
JIO TIafiKHe JKeJThle ceMeHa, Jpyroe — MOpPIIUHHUCTHIE 3eieHsle (puc. 37).
B mepBoM MNOKOJIEHMH Bce ru0puaHble DACTeHHUA HMENIH IJIajKue JKeaThie
cemMeHa. Bo BTOpOM NOKOJEHHH MPOHM3ONLIO paciiersenne: 315 ceman
ObLIO rAafKux xeaterx, 108 — rmaakux sexeHblx, 101 — mopmuHH-
CTHIX JKENTHIX, 32 — MOPHIMHUCTHIX 3eaeHbIX. Takum obGpasom, B F, 00-
HAPY’KeHO ueThipe (DEHOTHIIA B COOTHONIEHWMM, OJMMBKOM K 9 KeJThIM
raafkuM cemesam (A—B—), 3 :KeaTblM MOpPIIAHHCTEIM (A—0bb),
3 seneHwM raagkuMm (aaB—) m 1 senenomy mopmuaucToMy (aabb), rne
3HAK «—» ODO3HAuaeT, YTO BO3MOMKHO [PHCYTCTBHE Kak amaens A, Tak
u a; kak B, rak u b. B kparkom Buze pacmenyesne B F, MOXKHO 3a-
nucatre Tak: 9 A—B—; 3 A—bb; 3 aaB—; 1 aabb.

3anumeM cxpemuBaue Takum obpaszom, 4TobBl ObLIO OUYEBMIHO pac-
MHNOJIOXKEeHHEe TeHOB B XPOMOCOMAX!:

$>

P x

b
e
— &

b

2.

-

—— —

A B
Famersl @_ _E.!D (

A B
—— —e—

=

IIpu ofpasosanumu ramMer y ocobeit F, BO3MOXKHBI 4eThIpe KomMOuHa-
OUH ABYX map aielieil. MexaHHMaMm dTOro mpomecca MOKA3aH HA PHCYH-
ke 38. Aujienn OJHOrO reHa, KaKk BBl y)Ke 3HaeTe, BCerjla mnonajawoT B
pasHble raMerTsl. PacxoskaeHWe OJHOH [apel I'eHOB He BJMAET Ha pac-
XOMC/IeHe TeHOB APYroil Iapsl.

Ecau B Melosde XpoMocoMa ¢ MeHOM A OTomLIa K ONHOMY IIOJIIOCY, TO
K 2TOMY ’Ke IOJICY, T. €. B TY Ke TaMeTy, MOXKeT IIONacTb XPOoMOCo-
Ma Kak ¢ remoM B, Tak u ¢ remom b. CiejoBaTenbHO, ¢ OJMHAKOBROH
BEPOATHOCTHIO I'eH A MOMKeT OKasaTbcAd B OJHOH raMere M c resom B,
u ¢ regom b. O6a cobuiTusa paBHOBepoATHBI. IloaToMy ckoabKo Oyjer ra-
mer AB, cronbko ke m ramer Ab. Takoe ke paccymaeHHe cCIIpaBeiH-
BO M IJIA TeHa a, T. €. YHUcAo ramer aB Bcerpa paBHo umeny ramer ab.
B peayiabTaTe HE3aBHCHMOTO paclpelelJeHHsS XPOMOCOM B Meiiosze rubpup

A B

—— ——

y b obpasyer 4eThipe THIA raMer: AB, Ab, aB u ab B paBHBIX KOJH-
yecTBax. OJT0 ABJeHHe ObLio yeraHosieHo I, Menaenem ® Ha3BaHO 3a-
KOHOM HE3ABUCUMO20 DACULeTLICHUA WA mpembum 3axonom Mendens.
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On ¢dopMyJHpYeTCA TaK: pacuienenue no Kam-
doil nape zenogé udem He3as8UCUMO OmM Opyzux
nap zeHos. lamersi

Pemerka Ilemnera. Hezasucumoe paciienie- Fy
HHE MOKHO H300pasuTh B BHAe TabaHIBI (CM.
puc. 37). Ilo uMeHM reHeTHKa, BIEpBbIE TIpeJ-
JoxuBmiero sty tabaumy, oHa HasBaHA pelleT-
koit ITeanera. [TockonbKy B AUrHOpHIHOM CKpe-
IMUBAHMM [IPY HE3aBHCHMOM HacjejoBaHuUM 006-  lamersi
pasyloTcH YeThipe THIIA TAMET, KOJWYECTBO THIIOB
3Uror, 00pPas3yIOIIMXCHA [PH CIAYYAHHOM CINAHUH
aTuX ramer, paBHo 4x4, 1. e. 16. PoBHO CcTOJIB-
K0 KjeTok B pemerke [lennera. Benencreue no-
MuHupoBarusa A maa a m B majn b pasHbie re-
HOTHIIBI MMET oauHakosbiil (enorun. Iloaromy kommuecTBO (PeHOTHIIOB
paBHO TOJALKO yerhipeM. Hanpumep, B 9 knerkax pemerku Ilennera us
16 BO3MOMKHBIX COUETAHMH pACIOJIOMKEHBI KOMOMHAIMHM, MMEKIlne OJH-
HAKOBBIH (DEeHOTHI — JKeAThie riajknue cemMeHa. I'eHOTHIBI, ONpPeIesio-
ue naHHBIE deHotun, Taxkosul: 1AABB:2AABb:2AaBB:4AaBb.

Yncao pasJMyHbIX MeHOTHIIOR, 06pasyonuxesa Ipd TUTUbpHaHOM CKpe-
muBannu, pasao 9. Yucao denorunos B F, npH IoIHOM JAOMHHHUPOBA-
HUM paBHo 4. BHaumrt, AUrHOpPUAHOE CKpeIlUBAaHME eCTh JBA He3aBHCH-
MO HAVIIAX MOHOIMMODHAHBIX CKpellMBAHWSHA, PE3YJAbTATHI KOTOPBIX Kak
OBl HaKJajJbIBAWOTCSA IPYT Ha JApyra.

B orsiMuMe OT BTOPOrO 3aKOHA, CIPaBEAJHWBOTO BCETAA, TPeTHl 3aKOoH
NPUMEHUM TOJBKO K CJYy4YasM He3aBHCHMOIO HacleloBaHM:HA, KOTJa H3Y-
yaeMble TeHBl PACIHOJIOMKEHBI B PA3HLIX NAPAX 20MOJNOZUYHBLLX XPOMOCOM.

Crarncrnyeckmnit xapakrep 3axomoB I'. Mempens. Ilyers B CKpemiu-
BaHHM AdXAa TNOJYYEHO TOJBKO YeThipe moToMKa. MokHO 1M TOYHO
npeAcKasaTh reHoTHn Kaxkaoro um3 Hux? HesepHo aymarsh, 9TO COOTHO-
meHue HermpemeHHO Oyzer paBHO 1AA:2A4a:laa. Moxer CIYyYHTBCSA Tak,
uTO BCe UeThIpe NOTOMKA OyayT mMmers reHorun AA mau Aa. Bo3MoKHO
u moboe Apyroe COOTHOIIEHMEe, HAaNpUMep TPH ocobH ¢ reHoTHNOM Aa U
ofHAa — aa. 3HAUWT JH 3TO0, 4YTO 3aKOH paCIIeIlJIeHHMs B JaHHOM clydae
napymaerca? Her, 3akoH pacumieluleHHs He MoxkeT ObiTh moxosebieH pe-
3yJIbTATAMM CKPEIIMBAHUI, B KOTODEIX OOHADYKEHO OTKJIOHEHHE OT OXKH-
IAeMOTO COOTHONIeHMA, B Hamem ciaydae 1:2:1. IIpuumHa QaHHOIO HB-
JIEHUSI COCTOMT B TOM, YTO 3aKOHBI M'eHETHKH HOCAT CTATHCTHMYECKHH Xa-
pakTep. JTo 0O3HauyaeT, HANPUMEDP, YTO COOTHOIeHMEe (PEHOTUNOB MOTOMKOB
3:1, oxmAaeMEIX B CKPENIMBAHUKA IeTeposuror, OyAeT BBHIMOTHATHCA TeM
TOYHee, yeM 0OJIbIIe MOTOMKOB. B ONbITe MO CKPEIIUMBAHHIO COPTOB TI0-
poxa C JKeJNTHIMH M 3ejeHbIMM cemMeHamu I'. Menzgens B F, moay4mn
oueHB 0OOJBIIOE KOJHYECTBO CEMAH H IOITOMY pacllelllIeHHE OKa3ajoch
3,01:1, 7. e. BJAM3KO K TEOPETHYECKH OMKHAAEMOMY.

TouHOe BEIMOMHEeHHe cooTHOmeHWi 3:1, 9:3:3:1 u apyrux BO3MOXK-
HO JIMING NpH OOJBIIOM KOJUYECTBE H3YYaeMBIX THOPMAHBIX ocobei.

Korza Menzens cTaBHJI CBOHM OIBITHEI, HayKe elle HHYero He OBLIO
M3BECTHO HM O XPOMOCOMAX W reHaxX, HM 0 MHTo3e M Mmeioze. Hecmor-
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pA Ha 9r0o, MeHgens, TOYHO y4Ts M 06AyMAB pe3yibTaThl PACHICILICHHA,
MOHAJ, YTO Ka)<[blH NPH3HAK ONDEJeNSeTCS OTAENLHLIM HACIeICTBeHHBIM
dakTopoM B (aKTOPHI STH MepPelJalOTCA M3 NOKOJEHHA B INOKOJEHHE IO
OnpejieIeHHBIM 3a8KOHAM, KOTOPBIE OH C(HOPMYJIMPOBAI.

® 1. B yem 3ak/Ji048eTCs CMBICA TPeThEro sakoHa Memngensa?

KakoBbl cBA3M Me)<Ay BTOPEIM M TPeTbHM 3axKoHaMu Menmens?
® 2. KakoBbl UMTOJOTHYECKHE OCHOBBI AMTHODHAHOTO CKpeLlHBaAHUA?

» 3. Kakoe pacmemnyieHne 10 reHOoTHNY W (DEHOTHIY BOBHUKAET, eCIH
rubpuaBEl BTOPOrO MOKONEHMS AUrUOPUAHOTO CKpPeIHBAHUA (CM.
puc. 37) OyAyT pasMHOMATHCH CAMOONBLIEHHEM?

> 4. Kakue BOBHWKHYT DaCIIEILIEHUA 10 TeHOTHUNY U (DEHOTHIIY, ecjn
KamALIl M3 [NeBATH PeHOTHIOB BTOPOrO NOKOJEHHMA AHTHOPHIHOTO
cKpemuBaHua Gyaer ckpemen c aabb?

» 5. BcnomHuTE, CKOMBKO IEHOTUIIOB BO3HMKHET B F, IPH MOHOrmGpMa-
HoM, aurubpuanoM ckpeumuBanuax. CKOJIBKO TeHOTUNOB Oyaer B
F, npu tpurnGpunaom ckpemusanuu? IlonpobyiiTe BeIBecTH 0BMIYIO
(opmysy uMcaa reHoTHnoB B F, nna momurmGpupHOro CKpemjuBa-
HHA.

B 6.V romarToB oxpyrnas Gopma mwiogor (A) AOMMHHpYeT HAX rpymre-
BAAHOH (a), KpacHas okxpacka mironos (B) — max xexroit (b). Pac-
TEHHE C OKPYIJIBIMH KDACHBIMHM MJIOJAMM CKPEIIeHO ¢ DACTEHHEM,
obnafalomuM TIPYIIEeBMAHEIMM JKEJITHEIMH ILJIOAaMHM. B motoMmcTBe
25% pacTeHHIl [AIT OKpPYTJIBIE KpacHble miaoasl, 25% — rpyme-
BHIHbIE KpacHble ILIOAR, 256% — OKpyriakle »ejaTHe Maoasl, 25% —
rpymeBHAHEIe JKesTble miaoasl (orHomenme 1:1:1:1). Kaxormr remo-
THIOBL poAuTeNeit u moromkxoB? PelleHHe 3ajayu CMOTPUTE B KOH-
ne yuebHHKA.

> 7. B cemre poxamicsa rosyboriaselii TEMHOBOJOCHEIH pebeHOK, MOXOMMil
[0 3TUM NpHU3HAKAM Ha oTma. MaThk — Kapersasas TeMHOBOJIOCAS;
6abymka mo MaTepMHCKOW JUHMH — roaybornasas TeMHOBOJIOCAN;
AeNyIIKa — Kaperjaasslil cBeTsoBoJOCHI; Gafymika W geaymka mo
OTLOBCKOH JIWHMM — Kaperjassle TeMHOBoJocele. Onpegenure Be-
POATHOCTE POXMAEHMA B 370l ceMbe TonyGOrIa3oro ¢BeTI0BOJIOCOrO
pebenka. Kapuit nper rjas AOMMHUDYET HAJ TroiayObIM, TeMHEIH
LBET BOJOC — HAI CBETJIIM.

§ 29. Cyennennoe nacnedoeanue zenos

Fpymner cuemyienms. YuCIO reHOB Y KaMIOro OpraHUsMa, KAK MBI
Ve orMeuyanu, ropasfo Gosblie umcna xpomocom, CregoBaTenbHO, B Of-
HOI XPOMOCOME DAcIIOJIOKEeHO MHOro reHoB. Kax Haciaeayiorcs reHsl, pac-
[I0JIOJKEHHBIe B O/IHOH Iape TIOMOJIOTHYHBIX XpoMmocoM?

Bonputyio paGory mo M3y4eHMIO HACIEJOBAHUA HEAJIEJbHEIX TeHOB,
PacnoIoXKeHHbIX B Iape IOMOJIOTMYHBIX XPOMOCOM, BBINOJHWIH AMEpH-
KaHcKHN ydueHb T. Mopram u ero y4eHMKH. YUeHEIe YCTAHOBWJIM, YTO
TeHbl, PACIIOJIOMKEHHEBIE B OJJHOH XPOMOCOMEe, HACJIeIVIOTCH COBMECTHO, WJIH
cyennerHo. I'Dynnbl IeHOB, PACHOJOMKEHHbIE B OJHOM XpOMOCOME, HAJHI-
BaIOT 2pynnamu cyennerus., CroensieHHsle TeHBl DACIOJIOMKEHBl B XPOMO-
coMe B JIMHEHHOM NopAgkKe. YWCI0 IPynn CUEMJeHUS y PeHeTHYeCKH XO-
POIIO M3y4YeHHbIX O00BEKTOB DABHO YHCJAY OTAMYAIOLIMXCA APYr OT ApYra
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TOMAC T'EHT MOPI'AH (1866—1945) — amepuras-
cKkmii aMOpmoJor, reHeTuk. Brnepeele Hauajg HcciefoBa-
HMHA Ha IJIOJ0BOI Mymke — gposopune. Mopran u ero
MKOJA& CO34AJH B HTOPé OTHX ONBITOB XPOMOCOMHYIO
rTeopuio HacaeacTseHHocTH. Jlaypear Hobenesckoii
npemun 1933 r.

xpomocoM. Y uenoBeKa 24 PasHOBMAHOCTH XpomMocoM u 24 rpynmnbl cHemn-

JeHud, y ropoxa 7 map xpoMmocoM M T Ipynn cHOenjeHus W T. A.
CuenienHoe HacleJIOBaHME H SBIeHHe mepexpecra. Paccmorpum, Ka-

KHe TUNBI raMer Oyger npousBoauTh 0cofb, ZBAa I'eHa KOTODOH HAXOAAT-

ca B omHo# xpomocome: _, o . Ocof6p ¢ TAKMM TeHOTHIIOM NPOM3BOJHUT

ab
ABa THIIa ramer: 2 l-’ H é _B — B PaBHBIX KOJHAYECTBaxX, KOTOpPbIE IO~

BTOPAKT KOMOMHALMIO I'€HOB B XpoMocoMe poamTens. Bonuio ycraHoBie-
HO, OJZHAKO, YTO, KPOME TaKUX OOBIYHBEIX IaMeT, BO3HHMKAIOT W [pYyTHe,

HOBBIE; A. .b n 28 | c HOBEIMM KOMOMHAIMAMH I'€HOB, OTIMYAIOIIA-

MHCA OT POAMTENLCKHX XpoMocoM. Bello nokasaHo, 4TO OPUYHHA BO3-
HUKHOBEHHMA HOBBIX TaMeT 3aKJIo4aeTcd B nepexpecme 20MON0ZUMHbLX
xpomocom (cm. § 22, pume. 31).

ToMOJIOrMYHEIE XPOMOCOMBI B IPOIIECCE MeHO03a MNepeKpeliuBaoTes H
ofMeHMBAKOTCH ydacTkaMu. B pesyabTare 9TOr0 BOSHHKAIOT KayeCTBEHHO
HOBBIE XPOMOCOMEI. JacToTa mnepekpecra MeAy JABYyMSA CLEIJIeHHBIMH re-
HAMH B OJHHX CJAy4YafgxX MOKeT OhITH OONBINOH, B APYIHX — MeHee 3Ha-
YyuTeNbHONM, OTO 3aBHCHT OT pPACCTOAHHMA MeMXAYy TeHaMH B XpOoMOCOMe.
Yacrora (IpOLEHT) IepeKpecTa Me:Iy ABYMSA HeEalIeJbHbBIMH TeHaAMH,
PACIIOJIO}KEHHBIME B OJHOH XpOMOCOME, NpPONOPUHOHAJNILEHA PACCTOSAHHIO
Me:xAy HEMH. Yem OamKe pacnosoKeHbl IeHbl B XpOMOCOME, TéM Tec-
Hee CIEIJIeHHe MeJy HUMH U TeM pee OHH Dpas[eNsioTcA IpU mepe-
Kpecre. 1 HaoGopoT, WeM gajbile TeHbl OTCTOAT APYr OT JApyra, TeM cla-
fee cHeILIeHHe MeMJIY HHMH H TeM Yalle OCYIIeCTBIAAETCH IepeKpecT.
CregoBaTesibHO, O PACCTOAHHHU MeMKIy T'eHAMH B XpOMOCOMEe MOJKHO Cy-
OATH 10 YACTOTE MEepeKpecTa.

Wrak, coemjeHHe TeHOB, JOKAJHB0BAHHLIX B OZHOH XpoMocoMe, He
6rrBaer abcomioTHBIM, IlepexpecT, TDOMCXOAAIMIMAN MeMIY TOMOJOTHMYHEI-
MH XPOMOCOMAMHM, NOCTOSHHO OCYINECTBJIAET «IIePeTACOBKY» — peKoMOu-
Hayuio rexos, T. Moprarn M ero COTPYAHHMKH IOKA3ANH, YTO, UBYUYUB SHB-
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Puc. 39. T'eHeTHueckume KapTh
JABYX XpoMocoM ToMaTa (mpHMe-
PBI HEKOTODBLIX T'€HOB).

IT xpomocoma: D — pacrenme HOpManbHO BhicoTh; d — kapauk; O — Kpyr-
Jgptit naof; o — OBANBHBEIL [IoA; Ne — HOPMAJLHBEIE JUCTbA; Ne — JIHCTBHA,
nopakesHsle Gosnesubio; Bk — kpyramiit mnox; bk — mimox ¢ 3a0CTpeHHBIM KOH-
nom. XI xpomocoma: F — rmagxmit mmox; f — pebpucreiii mnon; Lf — comse-
THe HeoOaucrBenHoe; |f — comBerwe obaHCTBeHHOE

JICHHE CLEILUIEHHA W TepeKpecTa, MOKHO IIOCTDOUTE KAPMbL XPOMOCOM C
HAHECEHHBIM HA HHX IOPAZKOM pPAaCHOJOKeHHs TeHoB. KapTel, mocrpo-
€HHBEIE [0 JTOMY NPHUHIMIY, CO3/IaHEI JJIA MHOI'MX TeHETHYECKH XODOIIO
U3YUYeHHBIX OOBEKTOB!: KYKYDPY3bl, MBIIIH, APOXKiKeil, Topoxa, MINeHUIIH],
Tomara (puc. 39), MIOKOBONH MYIUKH ApPO30(]DHIEI,
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Kax reojory WM MOpPAKY COBepimieHHO HeoOXxoauMa reorpaduveckas
Kapra, TAK H TPeHETHKY KpaiiHe HeoOxoAauMa TreHeTHUYecKad Kapra TOro
ofeeKTa, ¢ KOTOPLIM OH padoraer. B HacTosAmee BpeMs CO3/laHO HECKOJb-
KO 3Mh(heKTHBHBIX MEeTOJOB I[MOCTPOEHUA TeHeTHYecKMX KapT. B pesynbra-
Te BO3HMKJIA BO3MOJKHOCTH CDABHHBATL CTPOEHHMEe I'eHOMA, T. €. COBOKYII-
nocru Beeit JTHK rammompHoro nHabopa xpomocoM, y PasJUYHBIX BHUJIOB,
YTO MMeeT BajKHOe 3HAYeHHEe /JId IeHeTHUKH, CeJIeKIIUH, a TaKie 3BOJIO-
IIHOHHBIX HCCAeJOBAHMIMA.

p 1. O6baAcHHTe, HCNOABL3YsS pHCcyHOK 39, uro obo3HAYEHO HA TeHeTHYEe-
cKHX Kaprax. Ha KOHKpeTHBIX NpHMepax [OKarkuTe NpaKTHYecKoe
3HAYEHUE TEHETHUECKUX KAPT.

» 2. Onpepenute, Kakue reHotunsl W ¢enoransl oyayr B F, u F,, ec-
Ju raagkocemenHoe (A) pacTeHme ropoxa ¢ yCHMKaMH {(!,‘), roMo3u-
rorHoe mo oHOMM MpPH3HAKAM, CKPElIMBAETCH ¢ MOPIIMHUCTHEIM (a)
pacreruem ropoxa 6Ges ycuxos (c¢). Oba rema (dopma cemeHH W Ha-
JHYHEe WJAH OTCYTCTBHE YCHKORB) JIOKATH30BAHLI B ONHOH XpoMoco-
Me. Pemenne zajaum CMOTpPUTE B KOHLE KHUTH.

§ 30. I'enemuxa noaa

XpoMocoMHOE Onpese/ieHne noja. ¥ MHOTHX BH/JOB COOTHOLIEHHE MejK-
Ay 0coDAMH MYMKCKONO M JKEHCKOTO I0JIa IPH HM3YyYeHHH OosibIioro umc-
na ocobeil BCerjga NMpPHMEpHO paBHO, T. €. pacllellJIeHHe MO0 IIPUM3HAKY I0-
Ja IPOMCXOAHT B oTHOmeHuwn 1:1.

OT wero ke 3aBUCHT POMICHHME MYIKCKHX H YXeHCKux ocobeit? ¥V mio-
JOBOH MYUIKH APO30(hHMJIEI, HA KOTOPOH IIPOBEJIEHO MHOMKECTBO I'eHeTHde-
CKUX MCCHeJOBAHMI, MOJ omnpejejasercd chaeAyomuMm obpasoMm. B coma-
THYECKHUX KJEeTKax Apo3oduibl uUeTsipe napsl xpomocoMm. B umeno ux
BXOJAAT TPH MHAPHl AYymoCoM, T.e. XPOMOCOM, OAHHAKOBBIX Yy camua H
caMKH, M OJHA 1apa XpPOMOCOM, PA3JIHYHBIX Y 0cobeil MYKCKOro M JKeH-
CKOro IoJjia. JTH XPOMOCOMBI, KaK OBLIO yCTAHOBJEHO, OTBEYAIOT 3a OIpe-
JleJIeHUe MoJa U [03TOMY OBLIM HA3BAHBI N0JA08bLMU XPOMOCOMAMU.

B xieTkax caMoOK MYX Apo30(ua MMEKTCH [Be 0JHHAKOBBLIE I0JIOBBIE
XPOMOCOMBI, KOTOpBIE YCJI0BHO 0o0osHavaoT Kak X-xpomocomel. Crenosa-
TeNILHO, B AUIJIOMAHBIX COMATHUECKHMX KJETKAX CAMKH HaGop IOJOBEIX
xpomocom — XX. ¥V caMIoB MOJOBbIE XPOMOCOMBI OTJIHYAKTCH OT II0O-
JIOBBIX XpomocoMm camMok. B coMaTHYeCcKHMX KJIeTKaxX caMIa MyXH Jpo3o-
¢dunsl uMeercss oxHa X-xpoMocoma M ofHa Y-xpomocoma. llosTomy Ha-
fop momoBRIX Xpomocom camia obosHawaerca XY. CruenoBarenbHo, slIe-
KJIeTKH JKeHCKMX OPraHM3MOB BCe OJHHAKOBBI 110 XPOMOCOMHOMY Habopy,
TAK KAK B KaMI0H U3 HUX MMeeTcsa [0 OJHOMY Habopy ayrocoM H Of-
Ha X-xpoMocoMa. Bee cnepMaTo3oHIBI TAKMKE MMET 10 oAHOMY Habopy
ayToCOM M OJHY IOJOBYIO XPOMOCOMY, HO IOJIOBMHA CIIEPMATO30MI0B HMe-
er X-xpomocomy, a Apyras NoJoBMHa — Y-xpomocomy. X-XxpoMocoma M
Y-xpomocomMa pesko pasnmuaiorcs no crpoermnio (puc. 40). Pasnmuaorcs
oHH #u 110 HaOOpy IeHOB, KOTOPHEI B HUX COAEPsKHUTCH.

Ilockonbky ramersi ¢ X- m Y-XpoMocoMoii B peayabrare Mmeiio3a 00-
pasyloTes y CaMI0B B PABHBIX KOJMYECTBAX, TO OMHAAEMOE OTHOLIEHHE
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Puc. 40. XpoMOCOMHBIE KOMILJIEKChHI caMIia u Puc, 41, Yepenaxosas oKpac-
CaMKH Yy APo30(HIIbL K& KOIIKH

moJIOB coctapaser 1:1, uTo u coBnagaer ¢ (akTHYecku HabIOZaeMBIM.
CxopHelil criocob ompefeseHns MOJOB NPHUCYI] MHOTMM XHBOTHBIM, BCEM
MJIEKOIIMTAIOIMIUM, B TOM YHCJIEe M UYeJOBEKY. ¥ HEKOTODPHIX JKUBOTHBIX M
Yy pacTeHHiIl Ion ocolm ompejgenserca ApyruMm crmocobamm,

Hacnemosanwe, cuenyesHoe ¢ mojoMm. B ToM ciayuae, Korga resnl, OT-
BETCTBeHHbIe 3a (OPMHDOBAHHE NPHU3HAKA, PACIOJOMXEHbl B ayTocoMax,
HacjleJOoBaHNUe OCYIIECTBISETCH HE3ABHCHMO OT TOrO, KTO M3 pOAuTeseit
ABJISAETCHA HOCHUTEJEeM HM3y4YaeMoro resa.

Onnaxko cHTyanus pe3ko HM3MeHSeTCs, KOrjla NPU3HAKYM OIpeessior-
cA reHaMH, JIeKAIIMMU B IIOJOBRIX XpoMmocoMax. PaccMoTpuM mnpumep
HaclefOBaHUs 4YepenaxoBOoH OKpPacKM y Komek. YepermaxoBas OKpacka,
T. €. YepeJloBaHHE YepPHLIX MU KEJTHIX IATEH, BCTPEUAETCH TOJBKO Y KO-
mek (puc. 41). KoroB ¢ uepemaxoBoif okpackoit He ObiBaer. 3tor daxr
He MOIJIH OOBACHHUTH, NOKA He CTAJO HM3BECTHO, YTO HACJEeJ0BAHHME IaH-
HOI'0 TIPU3HAKA CIENJIeHO C MOJIOM. .

YepHasd OoKpacKa KOIIEK onpejessercs redom B, peoxas — resom b,
9TH TeHBl pacmoJiokeHHl B X-xpomocome. B Y-xpomocome oHHM ortcyrer-
Bytor. O6osnaunm X-xpomocomy, Hecymyio amneas B, X2, a X-xpomoco-

My ¢ amnenem b — X°. IloaToMy BO3MOKHEI Takue KOMOWHAIMH:
XB X® — yepmas komka X® Y — uepmmIi KOT
X® X — prkaa xomka X% Y — peoeupit Kot

XB X* — uepenaxoBas Komxka

Tak kaxk My)KcKasg 0co0b HMeeT TOJBKO OAHY X-XpOMOCOMY, TO KOT
MO:KeT OBITh WAM YEPHBIM, WJIH DHIKHM, HO HE MOMXET WMeTh uepemna-
XO0BYK) OKpPacKy, IOTOMY YTO AJIA €e DASBHTHS HeoOXO0JWMO OJHOBPEMEH-
HO€ IPHCYTCTBHE TeHOB B u b.

VY desloBeKa TAKJKe MBBECTHHI IIPM3HAKM, CUEIUIEHHBIE ¢ mojoM. K muM
OTHOCHTCH, HAIpUMep, OYeHb TAMeJOe HacjelCTBeHHoe 3aboJieBaHHMe reMo-
duaKuA, NpM KOTOPOM KPOBb TepsAeT CH0COOHOCTEH CBEDPTHIBATHCA. ¥ TI'eMo-
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dunuxos gaxke HeGONbIIHE MAPANMHBI M CCAJWHBI BRIZBIBAKT THAMKEJbIE
KpoBoTeueHusA. OJTo 3aboneBaHMe BCTpedaeTcd, 3a pefYARIIMMHU MCKIIO-
YeHHAMH, TOJBKO V MY:KuuH. Brulo yeraHoBieHo, 4ro remobuians oby-
CJIOBJIEHA PEIECCUBHLIM TeHOM, PACHOJIOMKEeHHBIM B X-XpomMocoMe, MO3TO-
MY I'eTepO3HUrOTHEIe II0 JAHHOMY IeHy JKeHIMHbI o6janaoT oObIYHOM cBep-
TBIBAEMOCTBI0 KpPOBH. PaccMOTpHMM, Kakoe MOOTOMCTBO MOKeT IOSABUTHCH
y TeTepo3UrOTHOM JKEeHINMHBI, BeTynamomeil B Opak ¢ HOPMAaJbHBIM 110
9TOMY NPUIHAKY MYMKUHHOM.

I'en, 00yCAOBIMBAIONHI HOPMAJLHYIO CBEPTHIBAEMOCTE KPOBH, 0603HA-
yum H, a reH, OpH KOTOPOM KpOBb TepsieT cIoCOOHOCTh CBEpPTHIBATL-

cA, — h. YuuTeIBag, UYTO B TIeHOTHIE JKEHIIMHBI MPHUCYTCTBYIOT JBe
X-XpoMOCOMBI, & Yy My:K4YMHBI — ofHa X-XpomMocoMa M OAHa Y-XpoMo-
coMa, 3aluIleM CXeMy Hac/eZOBaHUS IeMO(MHIHH:
P Xaxh X X%y
HOCHTEIBHM- EIICIDOBBIFI
114 r'efa reMo- MYyX4YMHA
huaun
Famerar XH; X" X5y
F, xX=x® XA xh X"y Xy
310pOBAHA 340pOBAA 3MOPOBLIT remouInK-
JEEHIOHHA JHEeHIMHA, MyMUYHHA MVHKUNHA
HOCHTEeNbHH-
na reHa remMo-
huaun

MeHmmuHA mepejaeT IOJOBHHE CBOMX ChIHOBeil X-XpoMmocomy € IeHOM
HODMAaJIbHOW CBEPTHIBAEMOCTH KPOBH, & IoJoBMHe — X-XpomocoMmy C re-
HoM remoduauu. Cpeau ee chIHOBeH MOryT ObITh M 3J0pOBBIe M TI'éMO-
(PUIHKH,

B cuiy paBHOBEPOATHOIO pPACXOMKAEHHS XpPOMOCOM IIpu (hopMHpOBAa-
HAM TaMeT M MX BCTpPEeYM B 3UroTe cJeAyeT OMHAAaTh, YTO B IOTOMCTBE
fGospmoro umcaa OpakoB, MOJOOHBIX TOJBKO YTO PACCMOTPEHHOMY, Y IO-
JIOBUHBI CBIHOBe# pasoBberca reMopumiusi. B ro xe Bpemsa Bce ,uoqepn B
moboM caydae moay4anT X-XpoMOCOMY OT CBOEro OTIA C TeHOM XH, mo-
9TOMY V HHX BCErjla HOPMAJIbHAA CBEpPTHIBAEMOCTH KPOBH, HO IOJIOBHHA
godepeit 6yAeT reTepOSUrOTHEIMHM HOCHTENLHHUIAMK 3TOro 3aboneBaHMSA.

TeH, BHI3LIBAIONIMI AAJBTOHM3M (HECIOCOGHOCTH PABNHYATL KPACHBIH
H 3eJeHBIA IIBET), TAKMKe cIelyieH ¢ X-XPOMOCOMOI.

® 1. B uem oramume xpomocomHOoro Hafopa camia OT XpOMOCOMHOIO Ha-
fopa camMkru?
» 2. IloueMmy y JKeHUIIMH, MMEIIMX B TeHOTHIE reH remoduaum, 6o-

Je3Hb He TPOABIAETCH, & ¥y MYMYHH — TNpoABaAerca?
p 3. B kakoMm ciayuse Yy MYMUYHHBI-JaJbTOHMKAE MOJeT OBITHL BHYK-JANb-
TOHHK?

» 4. Or uepHOH KOIIKM POAWJINCH OJHH YepenaxoBhii H HECKOJIBKO 4ep-
HbiX koTAT. Onpepesmre: a) deHOTHN M reHOTHN oOTHA; 0) Mox ye-
penaxoBoro M 4epHBIX KOTAT.
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§ 31. Baaumodeiicmeue 2zeHo08.
Buneadepnasa Hacnedcmeennocmbs

B mpumepax, KOTOpPLIe MBI A0 CHX IIOP pPacCMATPHBANIH, Ka)KIbLIH IeH
ONpeAe/da/l TONbKO OJUH TNPH3HAK U DPA3BUTHE KayKJ0ro NpU3HAKA 3ABH-
ceJi0 TOJNBKO OT oxHoro rena. OfHaKO, KAK TPABHJIO, OTHOIICHHS MEMK-
Ay TeHaMH W IPH3HAKAMH TOpas3fo CJoMHee.

MuosxecTBenHoe neiicreue resa. OIMH M TOT K€ I'eH MOXKeT BJIHATH
Ha GopMupoBaHME psAa NpusHakos opranusma. Hampumep, ren, BBI3BI-
BawInuii obpazoBaHue Oypol CeMeHHOW KOMKYphl yV ropoxa, crnocobeTeByer
PasBUTHIO MHUTMEHTA W B APYTHX uYacTAX pacreHwit. PacreHus ¢ cemeHa-
MH, TOKPBITBIMA Oypo#d CeMEHHOH KOMKYypOil, MMeIOT IBeTKH (PHOJEeTOBOMN
OKPacKM, a pacreHUsa c Oesnoi KoxKypoH cemsan — Oenble nBeTkH. Bim-
AHHE OJHOTO TeHAa Ha pPa3BATHEe MHOIHUX IPHU3HAKOB HAa3BIBANT MHOME-
cmeennbim Oeticmeuem zena. Takoe MHOMKECTBEHHOE [JeHCTBUE XapakTep-
HO Ans GOJBHIMHCTBA T'eHOB.

061:1‘-{!10 CYOAT O ,Il,EﬁCTBHH reda TOJBKO IIO TeM NOPH3HaAKaM, KOTO-
pele Jerko obHapyskupaiorTca. Hampumep, y MyXu Apo3odHasl riasa ume-
IOT KPACHYH OKpAacKy, PasBHTHe KOTOPOH 00yCJIOBJIEHO NMPHUCYTCTBHEM Tre-
Ha W. Ilpu Hanuuuu a/uieseil w NUIMEHT, BIAWAKINUE HA OKPACKY IJas,
OTCYTCTBYET W OHH cTaHOBATcA GeneiMu. OKasanochk, YTO ajijieNb W BJIH-
AeT TaKXXe Ha OCBeT/IeHHMe OKPaACKH TeJla H H3MeHeHHe q)OpMBI HEeKOTO-
PHIX BHYTDEHHHX OPraHOB MYXH.

B HeKOTOpBIX CcAy4YasiX [POSIBJIEHHME MHOMKECTBEHHOTO [eHCTBHA TeHA
Jerko Habmopark. Hanpumep, v uelloBeKa e€CTh I'eH, ONpEeJeNsioniuil pbi-
JKYH OKPACKy BoJIOC. DTOT ke reH obycioBiusaer 0osiee CBeTIAYIO OKpac-
Ky KOMKH, 8 TaKyXe NOABJIEHHE BECHYIIEK. ¥ pacTeHHil ropoxa reH, oTBe-
YAIOIUH 34 KPACHYK OKPACKY IIBETKOB, ONpeJesseT H KPACHOBATHIM
OTTEHOK cTebsei.

Ornomenue reH — mnpH3Hak. [Ipy cKpelmMBaHMM B peayjbTarTe B3a-
HMOZEHCTBUA [BYX PA3JIUYHBLIX I€HOB B IOTOMCTBE MOIYT BOBHHMKATH HO-
BBl TIPU3HAKM, OTCYTCTBOBABIIME Y POJAMTENHCKUX OPraHM3MOB. IJTO SHB-
JIeHHe HA3BIBAKT Ho8000pazoséanuem Ipu ckpemuBanusax. Ero odens uya-
cTo HAOMIOZAT TIPH Pa3Be/leHHH JOMAIIHWX >KUBOTHBIX H KYJBTYPHBIX
pacTeHnii.

ITpuBenem npumep. ¥V AYIIMCTOTO TOPOMIKA — CAJ0BOTO DACTEHHA —
€CTh MHOTO COPTOB, KOTOPBIE OTJIHYAIOTCA MO OKpacKe IIBETKOB, B HacT-
HOCTH copra ¢ OenbiMu nBeTKamMu. IIpu HeKOTOPBIX KOMOMHAUMAX CKpe-
IMABAHUA JABYX OesbIXx coproB Mexxay cob0l OJYUYeHHEIe CeMeHa JalT
pacTeHuss ¢ (PHOJETOBBIMHU IBeTKAMHU. BHOXMMHUYeCKHMI aHANU3 NOKA3AJ,
4TO (PHOJIETOBAA OKPACKA IIBETKOB AYIIMCTOTO I'OPOIIKA — pPEe3yJbTaT pe-
aKIHuK\ MeXXAY ABYMA BeEIIecTBAMH, KajyKgoe M3 OSTHX BellecTB 00pasyer-
csA 1O/ JAEHCTBHEM OIpeleleHHOTO reHa. MiMeercsa aBa TreHa, KaMKIblid C
asyma amnensmu — C, ¢ u P, p. Okpacka userxkos ofpasyercs Toraa,
KOrjga B TeHOTHIIe PACTEHHMA IPHUCYTCTBYIOT OJHOBPEMEHHO JBa JAOMHHAHT-
Heix reHa C u P, CkpemniuBaHue JBYX COPTOB AVIIHCTOIO ropouka c¢ Oe-
JILIMM IBETKAMH, Korga TruOpuabl NIepBOTO NOKOJIEHWUA HMeKT (PHOJIeTo-
BhIe IBETKH, B3AlMCHIBAIOT caeiyiommum obpasom:
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Genbie bennle
UBETHH NBeTKH
l'ameTsl Cp i
F, CePp
HoTETOBRIE
[BETKH

TakuM o6pa3oMm, MEI BHAWAM, 4TO B TeHoTHNEe JOGOro opraHMamMa re-
Hbl B3AUMOJEHCTBYIOT Meskjay co0oi; HA (EeHOTHIHYEeCKOe NPOABJIEHHE
[pH3HAKA BJIUAET LeJblii KoMmyiekc redHos. CoueraHUs IeHOB B OpraHms-
Me 00YC/IOBIMBAIOT MHAMBAAYaJbHBIE pasnwuus ocobeil OXHOTO BHZA.

BHesjiepHAd HAcCAeACTBeHHOCTHh. lIpuBesenHble BBIIIE NpUMepbl Bemy-
miefl poJiM AApa M XPOMOCOM B IeHeTHUYECKHX INpoIleccax He ClefyeT pac-
CMATPHBATH KAK CBUJAETENLCTBO OTCYTCTBHA KAKOW-JIAO0 DOJIM IUTOIJIA3-
MBI B Hepejiaue CBOHCTB M3 NMOKOJNEHHA B NOKOJEHHEe. YdyacTHe MUTOIIA3-
MBI B ()OPMHEPOBAHUN HEKOTOPHIX IPAIHAKOB CBA3AHO ¢ paboTOH BHEANEPHBIX
reHOB, PACIOJOMKEHHBIX B opraHonjax. MHTOXOHADPUM M XJIODOIJACTHI CO-
pepxkar JTHEK, ee reds Koaupyior psajx npusHaxos. O Hajiwumu BHesjep-
HBIX TEHOB CBHAETEJLCTBYIOT [JAHHBEIE O HACJHENOBAHHU HEKOTOPBIX MHpH-
gHAKOB y pacrenwil. K Mx 4YHCAy OTHOCHTCA HECTPOJHCTHOCTH ¥ HOYHOM
KpacaBuilbl M JLBHHOrO 3epa. HaciefoBaHHe DTOro NPU3HAKA HE YKJAa-
AbiBaeTcH B paMiku 3akoHOB Menpensi, OObsAcHsAeTCs TaKkoe HacjejoBaHHe
TeM, 4TO IJIACTH/BI ORIBAIOT OKpAIIeHHbIE ¥ HEOKpAlleHHble. ITH Opra-
HOWbI BOCIPOM3BOAATCH B KJIETKEe HE3aBUCHMO OT AeJIeHMA AApa U CJy-
qafiHO pacHpejelsiTCs MeXAy AouepHuMH Kierkamu. M3 KIeTok, co-
JepiKamMUX CMeCh 3eJEeHBIX M HEeOKPAIIeHHBIX IUIACTHA, IPH JeJeHHH MO-
I'YT MOABIATHLCH KJETKH TpPEX BOBMOKHBIX THIOB: COjepsKaliie TOJIbKO
HeOoKpallleHHEIe, TOJABKO OKpAIleHHbIe IUIACTHABI M COJepiKaniue CMech
naacTun. B peayibrare BOZHMKAIOT TPU BAPHAHTA OKPACKH DaCTeHHM: OK-
palrenHsle, HeOKpameHHbie U Moszanunbie. [lockombKy e/lMHCTBEHHBII CII0-
co6 NMPOHUKHOBEHUS IJIACTHA B 3UIOTY CBA3AH C ANIEeKIeTKO’, a He co
criepMueM (Tak KAk OH HE COJAEDIKHUT IUIACTHJ), HAOIIOAAETCA MAMeEPUH-
ckoe Hacaedoséamue.

HaBecTHO MHOKeCTBO (DAKTOB, JOKa3bIBAIIIMX CYIeCTBOBAHHE BHEANED"
HOH HACJELCTBEHHOCTH HE TOJBKO Y PACTeHMIl, HO M y KHBOTHBIX H MH-
KPOOPraHH3MOB.

» 1. Kaxoe motomerso Oyaer nomyueno B F,, ecnum pacrenue c guoe-
ToRBIMM mBeTkamu (CcPp) Oy/eT pasMHOMKATECS CaMOONbLIeHHeM?

® 2. Uro raxoe HosooOpasoBaume? IlpuBegnre npuMepsl.

® 3. Yem oTnMuaeTcs BHedjepHas HAC/AEICTBEHHOCTH OT AjepHOi (MeH-
neneBcKoit) HachaeacTBeHHOCTH?

§ 32. Bsaumodeiicmeue zenomuna u cpedvi
npu ¢gopmuposarHuu npu3HaAKa

KauecTBeHHBIE H KOJHMYECTBEHHBIe NpH3Haku. Bce Npu3HAKH opra-
HM3Ma MOKHO DA3JeIdTh HA [ABe TIPYNNbl — Ka¥ecmeeHHbvie W Koaule
cmeennbte. OKpacka IBETKOB, (GopMa IJIOAOB, MACTh MCHBOTHBIX, LBET
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a3, MOJIOBBIE DA3JIMIMA — BCe 3TO KAveCTBeHHBIe mpuaHaku. IIpu nay-
HYeHWHM Ka4eCTBEHHBIX MPU3HAKOB He BOSHHKAET 3aTPYAHEHHUN B WX KJjac-
cudpuranuu. DeHOTUNNIECKHE KJIACCHI IOTOMKOB, NOSBMBIINECH [PH pac-
IEIVIEHNH, JIETKO PasiM4YuMbl: YepHas WM Gypas KopoBa, KpacHas MM
depHad Jauca, Genble UaM (HONETOBBIE LBETKH y AYIIACTOrO TIOPIIKA
uT. O

OnHako maMeHYMBOCTH (pasHoobpasie) HOCHT He TONBKO KAYECTBEH-
HBIM, HO M KOJMYECTBEHHBI xapakTtep. HilleHockocTs KYD, MOJOYHOCTH
KOpOB, Macca CeMAH MIIEeHHIbl — 3TO NPUMephl TAK HABKIBAEMBIX KO-
JIAYECTBEHHBIX [IPU3HAKOB. BONBIIMHCTBO NpPUM3HAKOB, BAasKHEIX NPH pas-
Be/IeHUM JKMBOTHBIX M BBIDAIMBAHUM DACTEHHIl, HOCHT KOJMYECTBEHHBIH
xapakrep. KosiudecTBeHHBIe NMDHBHAKH MOXHO H3yYaTh C MOMOIIBIO M3-
MepeHHMA M IoJcUeTa.

JKuBbIe OPraHM3MbI [OCTOSHHO MCIBITHIBAIOT AeHCTBHE pasHoobpas-
HBEIX (DaKTOPOB Cpeibl, B KOTOPo# oM oburaior. Cpeia Biamser Ha thop-
MHUDOBAHHE M KOJMYECTBEHHBIX, M KA4YeCTBEHHBIX NPH3HAKOB.

Bausinme ycnoBuii cpefbl HA KauecTBeHHBIe NPU3HAKM. Muorme Ka-
YeCTBEHHbIE NDU3HAKM B MEHbIIEH CTeNeHH, YeM KOJHXYeCTBeHHbIe IpH-
SHAKH, MOJABED/KEHBI BJIMAHHIO YCJOBHU cpexwl. Hampumep, B cembe, rae
OTell ¥ MaTh MMEIOT roayboil nBer rias, POKAAIOTCS TONLKO TrosayGoria-
3bie gerd. IIpn 5TOM He HWMeeT BHAYEHHA, B KAKHMX YCIOBHAX JKHBET
maEHAA ceMbi. OAHAKO MOXKHO NPHBECTH HEMAJO MPHMEpOE, JeMOHCTPH-
PYIOIINX BJIMAHWE CPeJbl. Y NPUMYJBl OKPACKA IBETKOB ONpeJeIAeTCH
aanenpHON mapoit Rr. TomosurotHble pacrenus RR o6BIYHO MMeloT Kpac-
HbI€ [BETKH, HO eCJM B MOMeHT (opMHpoBaHus GYTOHOB pacTeHHe me-
peHeCcTH U3 OOBLIYHBIX KOMHATHBIX VCJIOBHH B TEILIYIO BJIAKHYIO OpaHMKe-
peio ¢ Temneparypoir 30—35 °C, To nosearca Gensle userku. Boaspa-
IeHie B KOMHATHBIE YCJIOBHA He M3MeHAeT uX Gesyioit OKkpacKu, HO BHOBb
PacnycTHBIIMeCA nBeTkH OyAyT kpacHeiMm. IToHsTHO, 4TO B aTOM Cay-
4ae M3MEHWJICHA INPU3HAK, & He IeH.

ApyruM npumepoM, NMOKA3bIBaA-
IOIAM BJIMAHKE YCJIOBHH BHeNTHeMH
Cpellkl HA PA3BHUTHE KAYECTBEHHBIX
NPU3HAKOB, MOMKET CIYIKHThL H3-
MeHEeHHe OKDAaCKH IIepCTH y rop-
HOCTaeBOTo Kpoauka. I['opHocrae-
Bele kKpouuk: (c'c") m xpommkm-
anrsOMHOCH (€¢) NpH POMKACHHU He
OKpalieHbl. ANb0MHOCE OCTAIOTCH
COBepIIeHHO OeJLIMH B Te4YeHUe
BCEeH JKHM3HM, & Yy TOpPHOCTAEBBIX
KPOJIMKOB JIAIIKM, XBOCT, VIIK M
MODAOYKA CO BPeMeHeM OKpallH-

16°C 14°C

Puce. 42. Pacnpesenesue Temmeparyp-
HBIX MOPOI'OB IMHUIMEHTO0ODPA30BAHHUSA B
BOJIOCAX TOPHOCTAEBOr0 KPOJHKA
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BAKOTCA B 4YepHEIN IBer.

Ecam y roprocraeBoro Kpomam-
Ka (pme. 42) cbpurs mepeTs Ha
KakoM-1mmbo yuacTke Teja, TO
OKPACKA BHOBb BEIPOCIIEH IIEPCTH



Pue. 43. JIsa O6hluKa ToJOBAJIOTO BO3pacTa, MPOH3OIIeAImIHEe OT OJHOrO OTHA, HO

BRIDAIIIEHHBbIE B PEIKO Da3IMIHBIX YCJOBHAX

6yner saBucerb OT Temmeparypsl cpeasl. Tax, ec-
au cOpure Genyo mepcTh Ha GOKY MM HA CHUHE
¥ CO/lep’KAaTh JKUBOTHOE IIPM TeMIlepaType BhIe
2°C, To Ha 3TOM MeCTe CHOBA BhIpacrer Oenas
meperb. [Ipu TeMuneparype Bosayxa Huxe 2 °C Bme-
cto Genoit mepcTu BeipacTer 4epHaf. Ho ecanm
cOpuTh MIEepCTh HA YXe, TO B OOBIYHBIX YCJIOBHMSIX
TAM CHOBA BBIDACTET 4YepHAA IIEePCTh; IIOJ corpe-
palomuM Komnpeccom (npu temneparype 30 °C) Ha
BHIOPUTOM yuacTKe Bbipacrer Oenas IIepcTh.

D1y onblThl 00BACHAKT, NMOYEMY IOPHOCTAEBBIE
KPOJUKH DOIKAAIOTCH COBEDPIIEHHO OeJbIMH: B 9M-
6pHOHAJNBHBIN TEPHOJ OHM HAXOAATCA B YCIOBHAX
BEICOKOI TeMmIlepaTypsl.

Biausuue ycaoBHii cpeibl HA KOJHYeCTBeHHBIE
npu3HakH., PasBuTHe KOJWYECTBEHHBIX IPH3HAKOB
QUeHb CHJILHO 3aBHMCHUT OT BJIMAHMA YCJOBHH cpe-
ael. Macca Tejla y KpPYIHOrO POTaToOro CKOTa, Kak
U V APYTHX JKMBOTHBIX, — THNHYHBIA KOJHYECT-
BEHHBIM [IPHU3HAK. YCTAHOBJEHO, UTO IeHOTHIl OKAa-
anIBaeT Ba)XKHOe BIAWMAHWe Ha (POpMHDpOBAHHE MIPH-
sHaxa. MmenHo Omarozapf pasjudMasM B I'eHOTH-
e TMOopoAkl KPYIIHOTO POTATOTO0 CKOTA PpEe3Ko
OTAMYAIOTCH 10 CpeJHEeMYy 3HAYEeHHIO, HaIpHMeED,
MACCHI OJHOro XUBOTHOTO. OAHAKO YCIOBHA cpe-
Ibl, HATIPUMED KOJHMYeCTBO M KauyecTBO KOpMa, MI-
palT He MeHee Ba)KHYIO DOJb B (DOPMUPOBAHUHU
aToro mpusHaka (puc. 43).

HaBecTHO, UTO KOJHMYECTBO M KAayecTBO MOJIO-
ka B OOJBIIOW CTENeHW BABHCAT OT IIPABHJIBHOCTH
KOpMJeHUs KOpoBel. Ho 3HauYMT JH 9TO, |TO
yAoil 3aBMCHT TONBKO OT Kopmuenua? Her, Takoil
BBIBOJI HeBepeH. WMaBecTHO, 4YTO HEKOTOpPEIE IIO-
poABl CKOTA ZAAIOT B OOBIYHBIX YCJOBUAX B T'OA

8

Puc. 44. Wamenenue

pasMepa OJyBaHYMKA
noJ BIMAHHMEM YCJIO-
BHIi Ccpefsl:

1 — Brpipocinit Ha pas-
HMEHe; 2 — BRIpOCIINH
B ropax

115



800—1200 xr mMonoKa. YiydiieHue KOPMJIEHUA W COZCDIKAHHUS ITUX K-
BOTHBIX MOXKET DE3K0 HOBBICHTH HMX IPOAVKTUBHOCTH A0 2500 kr moso-
Ka. YXyAIIeHHe YCJIOBHI MOKeT NPUBECTH K TOMY, 4YTO HEHHAA MOpoja
ckora, palomasa 4500—5000 xr B roa, CHHBHT NPOAYKTHBHOCTH A0
2500 kr u jgaxe Hmke. OZHAKO HOAHATE NPOAYKTHBHOCTL CKOTA J0O
4000—5000 kr, ymydinas TONBKO YCJIOBHA COAEPIKAHMSA, HEBOIMOMKHO.

Hopma peaknun. Wrak, NpusHaK#M DasBHBAIOTCH B pe3ysbTaTe B3aH-
MOJefiCTBAA PeHOTHNA H cpeibl. OIUH M TOT Ke TeHOTHN MOMKeT B pasa-
HBIX YCHOBHAX CpPeAbl JaBaTh pasHOe 3HAYeHHe NpHU3HaKa. Ilpesensi, B
KOTOPBIX BO3MOMKHO HM3MeHEeHHEe NPHU3HAKOB y JaHHOIO TeHOTHIA, HAJbI-
BAIOT HOpMOL pearyuu. Wmade roBops, OPraHW3M HACAEAYeT He NPUSHAK,
KaK TaKOBOHM, a cnocoOHOCTE (DOPMHPOBATH OTNpeeeHHbLH tenorun B
KOHKDEeTHBIX YCIOBHAX Cpe/bi, T. €. HOPMY peakuun (puc. 44),

Ha npumepe ¢ MOJOYHBIM CKOTOM MOKHO OTMETHTH, YTO HODMA pe-
AK[MU MOJIOYHOCTH MECTHBIX mopoa ckora koxebnercs or 1000 g0
2500 kr, a y HeHHBIX [OPOJ OHA 3HAYATENbHO BeiIme — ot 4000 1o
6000 kr mosoxa B roxa m gmaske Gonee. B rakux ciayuasx TOBOPAT, YTO
IPH3HAK MOJIOYHOCTH V KOPOB obsajaer INMPOKOH HOPMOI peakium.

Taxkum obpasom, (eroTan kaxIol ocobu ecThb pesyabTaAT B3aHMoZeii-
CTBUA €@ I'eHOTHIA C VCIOBHAMH OKDPYIKAaoIeil cpensl.

b 1. [Touemy pasmoofpasue KauyecTBEHHBIX NPH3HAKOB B Majoil cTele-
HHM B3aBHCHT OT BIMAHHUA VCIOBHH cpennbi?

b 2. Yem ompepensiercd IIMPOTA HOPMBI PeaxIuu?

» 3. MoxHO M, yAYUIINB YCAOBHS KOPMJEHHS, ITPEBPaTHTHL OBell rpy-
fomepecTHRIX B TOHKOPVHHEIX?

P 4. Kaxoe npakTuueckoe 3HaueHHe B CEILCKOM XO3ANCTBE HMMEeT 3HA-
HUe HOPMEI DEAKIMHM JKHBOTHBIX M pacTeHHi?

O ITosropure § 28.

I'nasa VIII. 3BAKOHOMEPHOCTH
U3MEHYUBOCTH

HsmenyusocTs, XapakTepHas AAA BCEX JKMBBIX OPraHM3MOB, OLIBaeT
asyx Ttunos. Ilpexxjae BCero sro Hacaedecmeennan uIMeHUUBOCMb, KOTO-
pas CBA3AHA ¢ M3MEHEHHEM CAMHX I'eHOB HWJIH BO3HMKHOBEHHEM HX HO-
BbIX KoMOwHaumii. Bropoit tun — wmoduurauuonnas u3meHuuGocmb.
B orsmume or HacaeACTBEHHON MAMEHUYMBOCTH OHA HE CBA3aHA C M3Me-
HEeHUAMH TE€HOTHIIA W B MOCHEAYOIIHe MOKOJEeHUs He MepefaeTcs.

§ 33. Modupurayuonnas u nacnedcmeennasn
U3MEHUUBOCTD.
Kombunamuenas uzmenvwusocms

Moaudurannonnas uzmenunsocTs. Pasnoobpaasie (eHOTHIIOB, BO3HH-
KAKIMUX y OPraHu3MOB OAMHAKOBOTO TeHOTHIIA 10| BIMAHHMEM YCJIOBHI
CPeAbl, HA3hIBAIT MOOUPUKAUUOHHOU usmenvusocmbio. CnerTp Moaupu-
KAIlMOHHON HM3MEHUMBOCTH ONpPEJeJAeTCHs HOPMOH peakriuu. IIpumepom
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ABI'YCT BEMCMAH (1834—1914) — usemeuxmit 300-
JIOT H TEOPeTHK 9BOJIIOLIMOHHOrO yuenus. OCHOBHBIE pa-
60THl IOCBAINEHL! BOMPOCAM HACJIEACTBEHHOCTH H HHIH-
BUAVAJIBHOTO Pa3BATHA. BrlcTynai HPOTHB JIAMapKU3-
Ma, OTPHLAJ] HacjJeJoBaHUe NPpHODpeTeHHBIX NPH3HAKOB.
ABTOpP YMOSDHTEIBLHOH TEOPHMM HACJIEICTBEHHOCTH W MH-
IUBHAYANBHOrNO PAasBUTHS (TEOPUHM HENpPephIBHOCTH «3a-
POABIIIEBOH IJ183MBI#»), [PEJBOCXHTHBINEH COBpeMeHHOe
npejAcTABJCHHE O XPOMOCOMAX KAK HOCHTeNsX HAacjel-
CTBEHHOCTH.

MOAU(MUKAIMOHHON M3MEHUYHBOCTH MOMKET CHYHKHTHE H3MEHYWBOCTH I'eHe-
THYECKHM CXONHBIX (MAeHTHUHBIX) ocobeii. MHorme BH/JBI pacTeHMii, Ha-
npumep Kaprodesb, OOBIMHO PA3MHOMKAIOTCA BEreTATHUBHO, B 3TOM CIy-
yae Bce IOTOMKH 00/1a/1al0T OAHHAKOBBIM TI€HOTHUIIOM. 3HAYHT JH ITO,
9TO BCe PACTEHMs, BLIPOCIIHME HA IIOJI€ M IPOMCXOASANIUE OT OJHOro Kiyd-
HA, byayr oxmuHakoBei? Her, MHOrMe pacTeHHMs CYIIECTBEHHO OTJIMYAIOT-
¢A 110 BBICOTE, KYCTHCTOCTHM, KojudecTBY W (hopme KiyOHell M Ipyrum
MNoKa3aTejrdaM.

Ot (beHOTHIHUYECKHE pA3THYNA MeiK/]y PeHeTHUCCKH HAeHTHYHBIMH
pacteHMAMH OOYCIOBJIEHBl TeM, YUTO HMX pas3BUTHe MMPOHCXOAHIO B pas-
JIUYHLIX yeaoBuax cpeasl. Jlame B npejenax ogHONH TPAJAKH €CTh PAa3fiu-
yKus B YPOBHE OCBEIIEHHOCTH, YBJIaXXHEHH#A I0YBbI, B KOJHUYECTBE COPHA-
KOB. DTH pasjMuus CKA3bhiBAIOTCA HA PA3BUTHM DACTeHMH. YCJIOBUS BHEIL-
Heill cpejibl U3MEHAKT 0CODEHHOCTH NPOABJIEHHA NeHOB, HO He CaMu I'€HHI.
MuOrMe reHbl OTBe4aloT 3a cuHTed (QepmentosB. Kosmuecrso u Habop
MHKPO3JIEMEHTOB B IMOYBe MOI'YT CHJIBHO MEHATH (MoagnuIUpOBaTE) AK-
THBHOCTH (PEPMEHTOB M, CI€J0BATEJLHO, CKA3bIBATHCA HA POCTE W Pa3BH-
tum pactennit. OpHako atH mModudurayuu He HACHEIYVIOTCH, IIOTOMY YTO
reHbl, OTBeYAIOIHe 3a PA3BUTHE PACTEHHWH, He MeHAIOTCA B OTBET HA H3-
MEeHEeHHS TeMIepaTyphl, BJIAXKHOCTH, Xapakrepa nuranus. Beisog, 4TO
[IPH3HAKH, TIpHOOpeTeHHBIe B TeUYeHHEe >KHU3HM OPraHW3MOB, He Hacjexy-
TCHA, cAenan KpYNHBI memenxuit Guosor A. Beiicman.

Huoraga MoAM(HEAIMOHHYID M3MEHYUBOCTL HASZLIBAIOT HEHAC/E[CTBEH-
HON. DTO BEPHO B TOM CMBICJE, YTO MOAM(pUKANMHK He Hacaexyworcd. Cie-
AyeT TOMHHUTBH, OAHAKO, 4YTO camMa CrnocoOHOCTh JKMBBIX OPraHM3MOB K
ananTUBHBIM MOZHMPHKALMAM — IPHCIOCOOMTENBHEIM M3MEHEHUAM — Te-
HeTHYecKH o00ycloBiIeHa, BbipaforTaHa B pe3yJabTaTe eCTeCTBEHHOTO OT-
Gopa.

Thust HacaeIcTBeHHOH wuaMemuuBocTH. HacnencTrBeHHas MW3MeHYH-
BOCTH — OCHOB& pazHoO0pasus JKMBBIX OPraHH3MOB M TJIABHOE YCJIOBHE
HX CIOCODHOCTH K SBOJIONMOHHOMY pasBuTHI. MexXaHU3Mbl HACJEICTBEH-
HOH H3MeHYHMBOCTH pasHooOpasHbl. OCHOBHON BKJaA B HAC/IEACTBEHHYIO
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H3MEHYHMBOCTb BHOCUT 2eHOMUNUYECKAA WU3MEHYUBOCMDb, CYIIECTBYET TaK-
JKEe W YUMONAAIMAMUYeCKan usMenuusocms. ['eHOTHIIMUYeCKas M3MEHYH-
BOCTh, B CBOIO O4Yepelb, cjaraetcs us mymauuoHuol (§ 34) u xombuna-
muenoll usmenyusocmu. KoMOMHATHBHAA HM3MeHUHMBOCTh — BasKHEHIIHI
HCTOYHMK TOro OecKoHe4YHO GOJBLIOrO HACJEACTBEHHOrO pasHoobpasus,
KOTOpoe HabIIaerTcs y KMUBBIX OPraHU3MOB.

B ocHoBe KOMOMHATHMBHON N3MEHYMBOCTH JIEKHMT IOJOBOE DPasdMHOMKE-
HUe OpPraHu3MOB, BCJEJACTBME KOTOPOTO BOBHHKAET OrPOMHOE pasHoobpa-
3ue TeHOTHIOB. I'eHOTHI IOTOMKOB, KaK HM3BECTHO, NpejcTaBjsieT coboii
COYeTAHHE I'eHOB, KOTOpPbIe OBIJIM CBONHCTBEHHBI POAUTENAM. YMCI0 IeHOB
V KamJoro opraEuamMa HCYMCAsfercs TeicAdaMu. IIpu mosoBoM pasMHO-
HeHNW KOMOMHALMM IeHOB NPUBOJAAT K (POPMHPOBAHMIO HOBOTO YHHKAJb-
Horo resoruna u (eHoruna. ¥ mwoboro pefeHKa MOMKHO OOHADPYKUTH MpPH-
3HAKH, THNMYHBIE A €ro Marepu u orna. Tem He MeHee Hake Cpeau
OJIM3KMX DOACTBEHHHKOB He HallTH ABYX abCOMIOTHO OAMHAKOBBLIX JIOjeil.
Hckaouenne coCTaBIAIT OLHOANIEBLE OimM3Henbl. B ueM NpUYMHBL 9TO-
ro orpoMHoro passoobpasusa? OHM JeKaT B SABJIEHHH KOMOMHATHBHOI Ma3-
MeHUMBOCTH. PaccMOTpUM OCHOBHBIE ee HMCTOKH.

Hesasucumoe pacxoxoenue 20MON0ZUNHBLY XPOMOCOM B TEPBOM Meo-
THYECKOM JeJIEHMHM — IIepBafd W BajKHelIIasg OCHOBA KOMOMHATHBHON M3-
MeH4YnBOCTH. VIMEHHO He3aBUCHMOE DacXOiKAeHHe XPOMOCOM, KaK BhI T10-
mMHHTE (cM. § 28), sBIAETCA OCHOBOM TperThero 3akoHa Menpens. Ilosis-
JeHWe 3eJIeHBIX TVIAAKUX M KeJThIX MODIIMHHCTBIX CEMAH BO BTOPOM MO-
KOJIEHHH OT CKPEIIMBAHHA PACTEHUH C MEJITHIMH IIAJKMMHM M 3€JeHLIMH
MODINMHUCTLEIMH CEMEHAMH — MOpUMep KOMOMHATHBHON HM3MEHUYMBOCTH
(cm. puc. 37).

Pexombunayus 2en06, OCHOBAHHAA HA SBJIEHAU MEPEKPECTa XPOMO-
COM, — BTOPOH, TOME O04YeHb BaXKHBIH HMCTOYHHMK KOMOMHATHBHON H3MeH-
4uBOCTH. PexoMOMHAHTHBIE XPOMOCOMBI, IIONAB B 3UTOTY, BBI3LIBAIOT I10-
ABJIeHWe KOMOMHAIMN NPHU3HAKOB, HETHNWYHBLIX AJMA DPOIMTENeil.

Tpernii BaHBIN MCTOYHMK KOMOGMHATHBHON M3MEHUMBOCTH — CaYYQil-
Has écmpexa zamem NPH OILIOAOTBOpPeHHH. B MoHOrm6puaHOM CKpemiu-
BAHUHM BO3MOXHBEI TPH reHotuna: AA, Aa u aa. KaxuM HMeHHO IeHOTH-
nom Oyzer obsajgaTh A&HHAS 3UroTa, 3aBHUCHT OT CaydaiiHO# KoMOuHA-
AKX TaMeT.

Bce Tpu OCHOBHBIX MCTOYHMKA KOMOMHATHBHON HM3MEHYMBOCTH Aeiict-
BYIOT HE3aBUCHMO M OJHOBPEMEHHO, C03JaBafd OTPOMHOE pasnoobpasme re-
HOTHIOB. OJHAKO HOBBIE KOMOMHAIMHM TI'eHOB He TOJBKO JIEFKO BOZHH-
KalT, HO TaKe H JIeTKO paspyluIalTcs IpU Tepefade U3 HTOKOJEHU
B HOKoJeHue, VIMEHHO M0OSTOMY 4YacTO B ITOTOMCTBE BBIZAIOIIAXCHA II0
Ka4yecTBaM JYKHMBBIX OPraHU3MOB MOABJIAKTCA 0CO0M, YCTYNAIOIIHE DPOAU-
TeaAM.

[Ans sakpenjieHus >KeJaTelbHBIX NPHU3HAKOB CEeJeKIMOHEPHl HCIHOJb-
3yI0T OGIM3KOPOACTBEHHEIE CKpeLIMBaHMA. Biarogapa TAKMM CKpelMBa-
HUSM BO3PACTAET BEPOATHOCTHL BCTPEYM OJMHAKOBBIX TaMeT M MOI'YT BO3-
HUKHYTH TOTOMKH ¢ KOMOMHAaIMell TeHOB, GJM3KOH K POAMTEILCKOH KOM-
GuHanuu. TakuM nyTeM CO3AaHBI HEKOTOPhIE IIOPOABI KUBOTHEIX M COPTA
pacTeHuit,

118



® 1. Kaxue OHOJNOrMYECKHEe ABJICHHUA JIEKAT B OCHOBe KOMOMHATHBHON
N3MEeHUYHBOCTH?

» 2, O6bACHUTE, IOYEMY IPH BETeTATHBHOM PA3MHOM(EHHH pacTeHHil de-
HOTHIHYECKOe NMPOABIeHHEe NMPHU3HAKOR ¥ ocobeil ¢ OIMHAKOBBIM re-
HOTHIOM OLIBAET pPA3NN4YHO.

§ 34. Mymayuonnan u3meH1wueocms

Mymayuu — 910 cay4aHO BOSHHKIIHE CTOMKHE WU3MEeHEeHHA I'eHOTH-
ma, 3aTPArMBAIOIHEe IleJble XPOMOCOMBI, MX HYACTH MM OTAeNbHbIe Te-
Hbl. OHM MOryT OBITH M TOJIe3HBI, M BPEAHEI, ¥ HEWTpaJbHBLI [JfA Opra-
HH3MOB,

I'enomuble myTauumu. ['eHOMHbIMU HA3LIBAIOT MYTAIMH, IPUBOAAIIME
K M3MEHEHMK uducaa xpomocoMm. Hawubosnee pacmpocTpaHeHHBIM THIIOM
FeHOMHBLIX MYTAUM MABIAETCA NOAuUNIOUdus -— KPaATHOE H3MeHeHHe
yHeJA XPOMOCOM. Y MOJUIIONAHBIX OPraHU3MOB TamyIoMgHBIN (n) Habop
XpOMOCOM B KJETKaxX NOBTOpsercs He 2 pasa, Kak y JAWILIOHZOB, a
4—6 pas, usorga smauuTensHo Gonsme — no 10—12 pas.

B0O3HEMKHOBEHUE TOJUIJIOU0B CBA3AHO C HADYIIEHUEM MHTO3a HJIH
Meiioza. B uacTHOCTH, HEpPACXOXKAEHHEe TOMOJIOTMYHBIX XPOMOCOM B Melio-
3e NPUBOAHMT K (OPMHDPOBAHMWIO TaMeT € YBEJIWYEHHBEIM YHMCIOM XpOMO-
coM. Y AMOJOMAHBIX OPraHM3MOB B pe3yJibTaTe TAKOrO IPOLEcca MOryT
o0pagoBaTeca NUIIOHAHBIe (271) PaMeTEl.

IMonuniongHBIE BUALI PACTEHHH AOBOJBHO 00BIYHOE siBJIIEHHE; V JKH-
BOTHBEIX TOJHIIONAUS pexaka. HexoTopele NOJNMDIOWIHBEIE pacTeHHA Xa-
pakTepuayiorcs 0Oojiee MOIHBIM pPOCTOM, KPYNHBIMH pasMepaMd H Apy-
TMMH CBOMCTBAMM, UYTO JejaeT MX LEHHBIMMU JJIA CeJeKIHMOHHBbIX paboT.

Xpomocomusle myrauuu. XpoMoOcOMHble Mymayuu — 3TO TIepecTpo-
Ku xpomocoM. IlosBieHne XpOMOCOMHBIX MyTallMii Bcerja CBA3aHO C BO3-
HUKHOBEHMEM ABYX uau 0ojiee PA3phLIBOB XPOMOCOM € IOCHEIYIOIIHM HX
COEIMHEHWEM, HO B HENPABUJIbHOM NopsAake. PasauvaroT IATbL OCHOBHEIX

THUNOB XPOMOCOMHBEIX MYT&IIHﬁ: 68.’!81{&# — [oTepHa ydJacTKa XpPOMOCOMBI;
dynaukayusa — YJABOEHHE YUYACTKA XDPOMOCOMBI; UHEepcus — II0BOPOT dYa-
¢t xpomocomel Ha 180°; mpancaokayus — oOMeH ydyacTKaMM Heromo-

JOTMYHEIX XPOMOCOM M CJAUAHUE ABYX HErOMOJIOTHYHBIX XPOMOCOM B OJ-
HY (puc. 45).

XpoMOCOMHLIE MYTAIMH NPHBOAAT K M3MEHEHUIO (YHKIMOHMPOBAHHSA
resoB. OHM HIpalT CEpPhLE3HYID DOJbL B JBOJIOIMOHHBIX IIpeo6pasoBaHH-
ax BujoB. Ilogpobuee 06 atom Bel npouuraere B § 45.

l'ennsie myraumm. [leHHblie, WIN MoYKo06ble, mymayuu — Haubosee
YACTO BCTPEUAIOIIMMCA KJACC MYTAUMOHHBIX HM3MeHeHWit. TeHHBIE MyTa-
MM CBA3AHBI ¢ MBMEHEHHEM I[IOC/JeJ0BATEIBHOCTH HYKJIEOTHAOB B MOJe-
kyne JTHK. Oum npusopsaT K TOMYy, 9T0 MyTAaHTHBIH reH nubo mepecra-
er paforars um Torga He obpasyiores coorBercrBywoiine PHEK u Gesoxk,
anbo cHHETe3upyeTca GeJOK ¢ M3MeHeHHBIMH CBOHCTBAMH, 4YTO NPOABJA-
eTCA B M3MEHEeHMM Kakux-1ubo NpU3HAKOB Oopranum3Ma. BeaeicTeue TreH-
HOU MyTanuu o6pasyioTcd HOBbIE AJJIeNH. IDTO HUMeeT BAXXKHOe JBOJIOIH-
OHHOE B3HAYEeHUE.
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CnusiHMe HeroMonorm4YHbIX

XPOMOCOM
Deneuus — Hexaa'rlca
y4yacTtka XpOMOCOMhI _

WHBepcun — noBopor y4acTka

Xpomocomsbi Ha 180°
E
U

Oynnukauus — I ' E
yABOEHUe
y4acTKa XpOMOCOMB!

Tpaucnoxau.un — ob6MeH yyacTkamm
Mexc.qy HEroMonorMYHbIMK
XpOMOCOMaMu

Puc. 45. OcHOBHBIE THORI XPOMOCOMHBEIX MyTATWi

Myranun — peakue cobeiTua. Ha 10000—1 000000 resor za oprO
NOKOJIeHWe B Cpe/lHEM BO3HHKAET OJHA HOBa# MYTANMS., XOTS MYyTAIH-
OHHBble COOBITHA MPOMCXONAT PeAKo, HO Ojarogaps MOCTOAHCTBY eCTEcT-
BEHHOI'0 MYTAIIMOHHOrO MpPOIecca M CIOCOGHOCTH BHAOB HAKATLIMBATL MY-
TAIMUA TEHOTHIIBI BeeX 0e3 HMCKIIOYeHHMA ocoDell comepikaT 3HAYHTEe/lbLHOe
KOJMUYECTBO TEHHBIX MYTALHIi.

lemnble MyTanuu ciefyeT paccMaTpHBATh KaK DPe3YJbTAT <«OLIMOOK»,
BOBHHKAKIINX B Ipolecce yaBoeHHs Mmoaexkyn JTHE.

H3yuenue MyTAaIMOHHOrO Npomecca MOKA3asi0, YTO U3MEHATHCH — MY-
THPOBATb — MOIYT BCe I'eHbl, KOHTDOJUPYIOIIHME pPasBUTHE Ji060ro mnpu-
sHaKa opranuamMa. MHoOrme reHHble MYTAIIMM BPEAHBI JIJIg OpraHuaMa,
YACTh — HEHTPaJbHKEI, 4 HEKOTODHLIE W3 HHUX B ONpPefeJeHHBIX YCJIOBHAX
HUBHH MOI'YT CTAHOBHTBLCA IIOJE3HBIMH.

JKCNepHMeHTAJIbHOe ToayuyeHHe myTtaumuii, OTedecTBeHHBIE TEHETHKH
IepBEIMUA ODHADYIKMIIM, YTO YALTPA(HOTETOBBIE JYyYM M HEKOTOphIe Be-
mecTBa — MOIIHBEIE (DAKTOPhI, CHOCOOHBIE BHIZBATH MYTAIUM V CAMBIX
PasJMYHBIX OPraHu3MOB,

Peakoe mnoBbIMIeHHe YHCJIA BHOBb BOZHMKAWIIUX MYTAIUN BBHIZHIBAET
Aeiicrsue ayueil PentreHa. AmepmkaHcKuit regerux I'. Ménnep, paBoras-
WM HEeCKONBLKO JieT B HamIel cTpase, paspaboran MeToAbl yyeta BO3HH-
KaoIluX MyTaluii 1M BIepBble BHKCIEPHMEHTAJIBHO A0Kasan addexTus-
HOCTh Jydeil PenTreHa Qi NMOBBIIEHHS YACTOTHI MYTAIMOHHOTO IpOIEC-
ca B COTHH paa.

B mnacrosiiee BpeMs HMHTEHCHMBHO BeAyTCA paboThl MO CO3XAHUIO Me-
TOAOB HANPABJEHHOTO BO3JEHCTBUA XMMHUYECKMX H (uU3udecKux (parTo-
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HHKOJIAH ABAHOBAY BABHJIOB (1887—1943) —
pycckuit GOTAHWK, TeHETHK, DACTeHHeBOJ, reorpad.
ChopMyIMpoOBa 3aKOH NOMOJIOTHYECKHX PALOB HACTes-
creeHHONW wuamenunsoctu. Coagan yueHne o HeHTpax
NPOHCXOMJeHUA KYNALTYPHBIX pactenuit. ITposen ce-
puo okcneaunuit mo 40 cTpaHaMm MATH KOHTHHEHTOB,
cobpap YHUKAJBHYI KOJNJIEKIHWI0 00pasmoB COPTOB
KYJbTYPHBIX PacTeHH, CIYKAUIVIO M TO0 ceif JeHb Oc-
HOBOIl JA celexnuoHHBIX pabor. Or onybamkosaln
350 mayuHBIX pabor. 9rTH paboTLl OTHOCATCA K pas-
JAHYHBIM OTPAciAM GHOJOTHYECKON M CelbCKOX03AicT-
BEeHHOH HAYK: TeHeTHKe, CeJieKIMH, reorpadpum, cuc-
TeMATHEE DPACTEHHH, 3BOJIOIHH.

pPOB Ha ONpefeJieHHbIE TeHbl., JTH MCCIe[0BAHUA OYEeHb BAYKHBI, TAK KaK
HCKYCCTBEHHOE IIOJYYEHHE MyTAluil HY/KHBIX FeHOB HMeeT DOJIbIIoe IpaK-
THUECKOe 3HAYEHHe AJf CeJeKIUHM pAacTeHWH, MHUBOTHBIX M MHKpoopra-
HHA3MOB.

IloBrmernne paauanuoHHOro (oHA B cpejfie OOMTAHMA IIPEACTABIALT
Cephe3HyI0 TM'eHeTHYECKYIO OIACHOCTH JUIA YeJOBeKa M APYIMX JKHBBEIX Op-
TAHM3MOB, DTO CTAJ0 NPHUYMHON 3arIoueHHUA MemIYHaPOJHOIO JOTOBO-
pa 0 NpeKpalleHWH MCILITAHMN ANEPHOTO OpPYJ)KHMs B BO3AyXe, Ha 3emJje
H B BOje.

3aK0H TOMOJIOTHYECKHMX PHIOB HACJEJCTBeHHOH H3MeHYMBOCTH. Boi-
paiomuitca pycckui 6mosor H. M. BaBmios MHOrMe rojibl M3ydan Ha-
CJECTBEHHYI0O H3MEHUMBOCTh V KYJBTYPHBIX pPacCTeHMil ceMeiicTBa 3JIAKO-
BRIX ¥ MX JUKHX OpeaxkoB. eHerudecku OIM3KOPOACTBEHHbIE BHUABI U
poAbl OH DPACIIOJIOMKHJI B OIpeleIeHHOM IOpAAKe B COOTBETCTBMH C Ba-
pHAHTAMM HM3MEHYMBOCTH. OJTO TMO3BOJMJIO €My OOHapyXHTh 3aKOHOMeEp-
HOCTH: OGJIMBKOpOACTBEHHbIE BHALI M poAnl Ojarogaps OOJIBIIOMY CXO/CT-
BY HMX TeHOTHNOB 00JIaJlal0T CXOAHOM HACAeACTBEHHOH H3MEHUMBOCTBHIO.
O6rapyskennoe H. WM. BaBHJIOBLIM #ABJIeHMEe H3BeCTHO B OMOJIOMH Kak
3aKOH 20MON0ZUMECKUX PAOO8 HACAeOCMBEHMHOU usMenHyusocmu. IToT 3a-
KoH OH chOpMyJIMpOBal cieAylmHuM obpasom: «Buael W pOALI, reHETH-
yecKkH OJIM3KHEe, XapaKTePUIVIOTCS CXOAHBIMM PAJAMH HacCJeCTBeHHOM
M3MEHUXBOCTH ¢ TAKON NPABUJIBHOCTHLIO, 4TO, 3HAA pAx Gopm B mpeje-
nax OJHOTO BMJAa, MOKHO NpeIABHAETh HAaXOXKIeHHe NapajuieJbHbIX (OopM
y APYTHX BHIOB M POJOB».

V opraHusmoB, CBA3aHHBIX MeHee OJIMBKMMH POJACTBEHHBIMH CBA3SIMH,
T. €. HMEIONUX 3HAYHTEIbHbIE DA3JUYHA B CTPOEHHUM I'eHOTHIIOB, mapaJ-
JeU3M HACJEeICTBEHHOH M3MEHUYMBOCTH CTAHOBHATCA MEHEe IIOJHBIM.

B4KOH TOMOJOrHYECKHX pAJOB oTpakaer oOmeOHOIOTHYECKOE SBJIE-
HHe, XapakTepHOe AJA Bcex mpeacraBurTeseil :xmporo mupa. Pyxosojcr-
BYfiCh 9THM 3aKOHOM, MOKHO NPEACKAa3bIBaTh, KAKHe MYTaHTHBIE (DOPMBI
MOT'YT BOSHHKHYTh y OJM3KOPOJCTBEHHBIX BH/OB.
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® 1. C Kak¥MMM CTPYKTYPHBIMH eIUHHWIAMM CBA3AHBI TeHHBIE, XPOMO-
COMHbIE W TeHOMHble MyTauun? Kakue msMeHeHUs HDOHCXOLAT B
reforumne?

» 2. B ueM 3aKJOUaeTCs MPAKTHUECKOe 3HAYCHHE HCCIIeIOBAHUSA npu-
YMH MyTammi?

» 3. B noromcTse HOpMAJIBHBIX cepeGpHUCTO-YePHBIX JIMCHI, POAHMJICH Ie-

HOK ¢ HeOObIYHOH NJIATHHOBON oxpackoii mexa. Ma 30 moromxos,

MOJYYEHHBIX OT HEro IIPM CKPEeI[MBAHMM C HOPMAJLHBIMH cepebpu-

CTO-YEPHBIMM caMKaMu, 14 MMe/M NJIATHHOBYIO OKpacky., UTo MOK-

HO CKasaTh O BOSHMKHOBEHUW M HACJIEJOBAHMH IJIATHHOBOH OXpac-

Kn?

3aK0H IOMOJOTHUECKHX DHANOB HMeEeT BOJbInoe OpaKTHYeCKOe 3HA-

yenue. Ilouemy?

v
>

§ 35. Hacnedcmeennan usmenvwueocms uwenoéexa

Ha moasix HeBO3MOXHBEI NpPAMEIE DKCIEPUMEHTHl, OJHAKO cefiuac Ha-
YKe M3BeCTHO O4YeHb MHOI'Oe O HACJIeJCTBeHHOCTH 4Yes0BeKa.

Baxno, 4to Bce ofIMe 3aKOHOMEPHOCTH HACHeCTBEHHOCTH, 0 KOTO-
PEIX TOBOPHJIOCE B NPeABIAYINAX IVIaBaX M KOTOPbIe MOAPOGHO M3VUeHEI
Ha 1abOpPaTOPHBIX KHBOTHBIX M CEILCKOXO3AHMCTBEHHBIX pacTeHHAX, OT-
HOCATCH H K YeJIOBeKY.

flcen Taxke M BONpOC, HaJ KOTODHEIM MEI PEAKO 3a/lyMbIBAEMCS: YeM
obmAcCHAeTCs cToiab Ooablioe pasHooGpasme Jwoaelt u moueMy H&a BCEH
HAIEH IUTaHeTe HeJb3dA HAWTH ABYX COBEDILIEHHO OJWHAKOBBIX JIONEH.
B uenoBeueckom ofmiecTBe, TaK Ke Kak M CpeJM DPACTHUTENBLHBIX H K-
BOTHBIX OPraHU3MOB, HJET HelpeKpamaloluicd MyTalMOHHBIA MpoIece,
KOTOPHIM CO3/@eT reHeTHyYeckoe pasHoobpasue Ji0jeil. Ioaromy wammbiii
4YeJIOBEK I'eTepO3UrOTeH 110 OYeHbL MHOT'MM TIeHAaM.

lenernka m memuuuua. Wnrepec, mpossisemsiil VUYEeHBIMH K HACJeI-
CTBEHHOCTH 4YejloBeKa, He ciayuyaeH. B mociegHmne pecaTHIeTHs 4YesoBeue-
CTBO TECHO CONPHUKACAETCHA € YYXKIbIMU A HEr0 XMMUYECKUMMU BeI[ecT-
BaM#. YHCIO TAKHMX BelIECTB, NPUMEHSEMBIX B OBbITY, CEILCKOM XO3SHCT-
Be, MUIIEeBOH, (PapMaKOJIOrMYeCKOH, KOCMETHYECKOH NPOMBIILIEHHOCTH H
B JIDYIHX OONACTAX AeATeNBHOCTH d0fell, B HacTodllee BpeM#A OTPOMHO.
Cpean 5Tux BemecTB ecTb M TaKHe, KOTOPHIE BHISLIBAIOT MYTAIIHH.

Baarosapsa passBHTHIO MeAMIMEBLI YeJOBEK HAYYHJICH GopoTkcA ¢ OYEeHB
MHOTHMH 3a00JieBAHHAMM, YHOCHBIIMMH €Ife He TAK AABHO MUJIIMOHBI
XusHe#. YesoBek ycmemHo saumuinaer cebs oT GOJBIIAHCTBA OYEHB OMAC-
HBIX WHQEKIHOHHBIX 3abonesanuii, Taxme Goneanm, kak ocna, qymMa, X0-
Jjiepa, MaslfipHf, OTMeYaloTcd B OOJBIIMHCTBE CTPAH O4YeHb peako. Yeo-
BEKY yiKe He TaK CTpamrHel Ty0epKyJea, CKapJaTuHa, KOKJION, KOpbh M
MHOTHe Jpyrue 3abosieBaHHA. BHONOrms W MeIMIIMHA HHTEHCHBHO pabo-
TAIOT HaJl pelieHueM npobGjeMbl BUPYCHBIX 3a0oseBaHuii M paka.

Ilna obecneyeHuA croero 3N0POBbA, 3A0POBBA CBOMX JeTeil U Bcex Oy-
AYIWIUX NOKOJEHHH YeJOBeKY HeoDXOAMMO HAaYUHUTLCA GOPOTHCA ¢ BO3HHK-
HOBEHUEM B ero KJIeTKAX TeHHBIX M XPOMOCOMHBIX MyTanuil. A aaa 3To-
PO eMy Ha/0 3HATH CBOIO COOCTBEHHYI0 FeHETHKY TAK K€ XOpOIIo, KaK
M reHeTHMKY DACTeHHH, XMBOTHBIX, MHKDOODPraHU3MOB.
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Bee, 9TO M3BECTHO CefUac O HACHEJNCTBEHHOCTH HYeJOBeKa, BhIABIEHO
HAYKOH B pe3yibTaTe NMPUMeHEeHHSA CIEIHMaJbHBIX METOAOB HCCIEeNOBAHWA.

MeTonsl WM3yYyeHHH HACHEICTBEHHOCTH wuelnosexa., ['emeanmormue-
cKkH#t mMero., CymHOCTH €ro COCTOMT B M3YYEeHHHW DOJOCIOBHBEIX B TeX
ceMbAX, B KOTODBIX €CTh HAacJeACTBEeHHBIe 3abojieBaHHS. DTOT MeTOJ] IO-
MO YCTAHOBHTH 3aKOHOMEDHOCTH HACJEJOBAHUA OYeHb OOJBIIOrO yMcia
CAMBIX PA3JHUYHBIX NPU3HAKOB y YEJOBEKA: KAK HODMAJBHBIX, MOAOGHBIX
IBeTy rjas, UeeTy u (Qopme BOJOC M T. II., TAK W CONYTCTBYIOIIUX HA-
caeAcTBeHHBIM OoJiesHAM.

Baarosapsa Xopomio HM3BECTHOH POAOCJIOBHOH yJaJioCh IPOCJIEAUTH HAa-
clleloBaHMe TeHa reMO(MHJIMH OT AHrJIMcKOd KoposeBsl Bukropun. Buxk-
TopuA M ee My Oblim 3moposbl. M3BecTHO TakiKe, UTO HUKTO H3 ee
npeaxoB He crpajgan remodmuaueii. Haumbonee BepoAaTHO, YTO BO3HHKJA
MyTalUA B ramMere omgHOoro u3 poaurenedl Buxropmm. BesexpcrBue aTOro
KopoJsieBa Bukropms crana HOCHTeNbHHIEH rema reModuIuy # nepejana
ero MHOTHM CBOMM IIOTOMKAM. Bce HMOTOMKHM MY’KCKOro I0Ja, KOTOpbie
noayyuau o1 Buxropum X-xpomocoMy € MYTAHTHBIM T'€HOM, CTpajanu
THKEeNBIM Hegyrom — remodunued (puc. 46).

BausHenoBe#d wMeToa. ¥ UeJOBeKa B CpefHeM B OJHOM IIpO-
meHTe cay4daeB poxkaaioTcs OnusHensl. OHM MOTYT OBITE OAHOAHIEBBIMU
H pasHOsineBsiMU. PasHosiiyeevie, UM Heudenmuymble, GIU3HEIBI POK-
[Aai0TCA B pPesyJbTaTe OILIOZOTBOPEHHUA ABYX ANNEKJIETOK ABYMA cIepMa-
rosousamMu. OHM MOPTOMY MOXOJKHM APYr Ha Apyra He Gosee uem OGpaTbhs
H CecTpbl, POMKJEHHbIE HEOJHOBPEMEHHO, H MOTYT OBITH PA3HOIOJBIMH.

Ho wmHOrga ojHa OINJIOAOTBOPEHHAA HAWIEKJeTKa JaeT Hadajlo He OX-
HOMY, & ZABYM (Mau HeckonbKuM) amOpumonaM. Taxme sMOpHOHBI-OIHM3HE-
bl Pa3BMBAIOTCH W3 EQMHCTBEHHOH OILIOIOTBOPEHHOH ANIEKJeTKH, OHH

T B revodpunvik
Bukropus .)Keuu.mua — HOCUTESb
8 AHrIIUU

& & 50 O@  &-C

BukTopus 3ayapa VI fleononsn  Bearpuca

= tbplenepux
5600 Ul 60 OGOBEen b, &
MpeHa Anekcagpa|Hukonaitll Anvca  Buktopus- Neononea
I_l EsreHus
"W ToleleleY el IaN. Lalete =M.
Bonbpemap [eHpux Anekcelt — Pynept [oHcano AnbcoHco
8 Mpyccun B MNpyccun 8 Poccun B AHrnum B Mcnanum B WMcnaHuu

Pue. 46. Hacneposanmne remouinn

123



Puc. 47. Cxoacteo B pac-
NOJOXKEHHH POJMHOK ¥
HIAEHTHYHBIX 6Jlli:iH€IIOB

Beerja aubo ManxbyukH, aubo aesouxu. U cxop-
CTBO y Takux OJM3HEmoB mouru abconoTHOe,
TaK KaK OHHM HMeIOT OJHH W TOT e TeHOTHII.
Takux OGJIUBHENOB HAZBIBAIOT o0HoAllyesbIMU
HIH UQeHMUYHbLMU, TIOCKOIBKY OHH Pa3BHIIHCH
u3 oAHOM aAMueryerKu (puc. 47).
WUnerrnunsie GIM3HENB! MIPeACTABIAAIOT 6OIL-
LIOH MHTEpeC AJd H3YYeHHA HACJeIACTBeHHOCTH
9eJIOBEKA, TAaK Kak pasiudyus MeKAY HUMU
O00BACHAIOTCA HE DASIMYHBIMH IeHOTUNAMH, a
BIIMAHHEM YCJOBHU DasBUTHS, T. €. CpeZbl.
IluTorenernyeckuit MeToa Dror me-
TOJ OCHOBBIBAETCH HA MHKPOCKOIMYECKOM HC-
CHIeIOBAHUH YHCJA M CTPYKTYPhl XpOMOCOM,
MNOABEPTHYTHIX CHeIMANLHBIM o06paborkamM u
OKpameHHEIX oco0biMH Kpacurensmu. Ha pu-
cyHKe 48 mnpuBefeHO H300pa)KeHHE XPOMOCOM
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Puc. 48. KomneoTrepHoe naobparkenne XpoOMOCOM 4eJIOBEKa (MY»UWHEI)
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Pue. 49. XpomocoMuEll Hafop MyKYMHE c OonesHsio [layHa

yeJoBeKa (MYMKUWHBI), IOJYYEHHOEe € IOMOINbI0 MHUKPOCKOIHMDPOBAHUA B
yALTPadHOJETOBOM CBeTé M KOMNBIOTepHONI o06paboTkn wusobparkeHHsA.
Pacnpegesienne pasiu4HBIX [BETOB Ha H300paKeHHM JaeT BO3MOYKHOCTH
HACHTHOUIMPOBATE KaMAVI0 M3 23 map XpoMocoM, BKJOYAA Mapy Io-
JOBBIX Xpomocom (X- m Y-XpomMocoMmBbl).

HcenenoBaHua XPOMOCOM 4YeJsIOBeKa TOKA3aJdM, YTO MHOTME BPOMKJIEH-
HBIE YPOJACTBA M OTKJIOHEHHA OT HOPMEI CBA3AHBLI C M3MEHEHMEM 4YHCIa
XPOMOCOM MJIM HM3MEHeHHueM MOop(OoJormH OTAeabHBEIX XpomocoMm. Ha pm-
cyake 49 npusenena (dororpadus XpomMocoM uenoBeka ¢ DOJe3HBIO
Ilayaa. Bo Bcex wkJeTkax ero opranuama He 46, a 47 xpomocoMm wu3-3a
HAJIM4YUA HE [ABYX, a Tpex xpomocom nHomep 21. Jliogu, crpaparommue
aruM sabosieBaHHMeM, VMCTBEHHO OTCTAJIBIE, MMEKT HH3KHMH POCT, KOPOT-
KHe PYKH ¥ HOTW, XapakTepHBI paspes IJias, crnenuduuecKoe BBIpayKe-
HHe JIHNIA.

V uenoBexa M3BECTHO OYeHbL MHOI'O PAas3JHUYHBIX AHOMAJWM, CBA3AH-
HBIX ¢ W3MeHEHWeM YHcJa MiIA (OpMEI XpomocoM. IJTH 3abojeBaHMA Ha-
SBIBAIOT XPOMOCOMHBbLMU Oone3namu. B mociennee BpeMs COBMECTHHIMH
VCHIUAMA MeIWKOB M reHeTHKOB paspalforaHbl MeTO/bl, IMO3BOJNAIOIIHE
AUATHOCTUPOBATE HAJIMYHE Y IJI0Ja XPOMOCOMHBIX W MHOTHX OMOXWMH-
YeCKHMX AHOMAJMH [a)ke B mepuoj, GepeMeHHOCTH.

BrnoxuMHuUYecKHe MeToJbl. B mocnensme Tombl MOKA3aHO, 4TO
OueHb MHOTHME HACHEJICTBeHHBIE IMATOJOTHYECKHE COCTOAHHWA Y UYeJOBEKa
CBSA3AHBI ¢ HapyuleHueMm obmena BemjecTB. Tak, M3BeCTHBI aHOMAJWW yr-
JIEBOJHOTO, AMHHOKHCJIOTHOTO, JAMHAHOrO W JAPYrdUX THIOB obMeHa.

125



b 1. TlpumeHUMEI JIM 3AKOHKI HACTENCTBEHHOCTH K YeJI0BeKy?

® 2. Kaxkpe MeToAbl H3YYEHHA HACJIEICTBEHHOCTH YeJI0BeKA BAM HaBe-
creri? KakoBo WX 3HAYEHME B MeAMIHHCKON TreHeTHKe?

b 3. ITouemy Bce J0OAM He NMOXOXW JAPYr Ha apyra?

§ 36. Jlewenue u npedynpesncdenue nexomopwvix
Hacnedcmeennvlx Gonesnell wenosexa

Jleyenue HacaeACTBeHHbIX aHOMaJMii o0MeHa Bemects. IIOBBITIEHHEIH
HHTepeC MEJHIMHCKOA IeHeTHKH K HaCJIeACTBEHHBIM 3a00/eBaHMAM 06b-
ACHAGTCA TeM, YWTO BO MHOIHX CJIyYafX 3HAHMEe OHOXUMHUYECKHX MeXa-
HU3MOB DPAa3BUTHUA 3a00/IeBAHHA IIO3BOJAET OOJErYUThH CTpajaHHA OOJIBHO-
ro. BonbHOMY BBOAAT HECHHTE3MDPYIOLIHECH B OpraEusMe (GepMeHTH WJIH
MCKJIIOYAIOT U3 THIEeBBIX PAIMOHOB IPOAVKTHI, KOTOpPHIE HE MOIYT OBITH
MCII0JIb30OBAHE] BCJIEJCTBHE OTCYTCTBHS B OPraHMaMe HeOOXOMUMBIX s
aroro ¢epmenToB. 3aboseBaHHe caxapHeIM AuabeToM XapaKTepHayeTcs Io-
BBIIIIEHNEM KOHLEHTDPalMy caxapa B KPOBH BCJEJACTBHE OTCYTCTBHSA HH-

CYyJHMHA — TIOPMOHA IOMKENYJ0YHOU Kesesbl. JT0 3abo/ieBaHHe BLIBLIBA-
eTCA peueccMBHONM Myrtanueil. OHO JeYHTCsi BBeJAEHHEM B ODPraHU3M HH-
CYJIMHA.

Onnaxo ciegyer NIOMHMTH, YTO M3JEeUHBAETCH TOJLKO GOJIe3HB, T. e.
deHOTHIINYECKOE IPOSABIEHHE BPEJHOI0 I'eHA, W BEIJIEYEHHBIH YEJI0BEK
OpOJNOJIKAET OCTABATHCH €ro HOCHTEJEeM M MOXKET IlepefaBaTh J3TOT IeH
ceouM noromram. Ceiffuac maBecTHHI Gosiee cTa 3aboneBaHWil, B KOTODBIX
MeXaHH3Mbl OHOXMMHMYECKMX HAPYIIEHWH H3y4YeHbl JOCTATOYHO MOAPOGHO.
B HEKOTOpHIX CJIYyYafAX COBPEMEHHBIE METO[bl MHUKDOAHAJIMZ0B IO3BOJIS-
0T o0HADYKHUTL TakHe OGHOXMMHYECKME HADVIIEHHA AaXKe B OTHeJBbHBIX
KJIeTKax, a 3aTo, B CBOI0 Ovepelb, ITO3BOJIAET CTABHMTHL AMATHO3 O HAJH-
9uH MOoAOOHBIX 3a00JIeBAHMI Y eIlle He POAMBINErocs pefeHKa IO OTAENb-
HBEIM €r0 KJIeTKaM, IJaBalllUM B OKOJIOIIOAHON MKHAKOCTH GepeMeHHOM
JKEHIIIUHEI.

Pesyc-tarrop. K umcay Xopoino M3yuyeHHBIX NMPU3HAKOB YeJOBEKA OT-
HOCHTCH CHCTeMa I'DYIN KpoBH. [lns mpumepa pacCMOTPUM CHCTEMY KpPO-
Bu «¢pedyc». I'eH, OTBETCTBEHHBIH 3a Hee, MOKeT OBITh AOMHHAHTHEIM
(oboanauaerca Rh"), korja B KpoBu mpucyrersyer 0esioK, HASBIBAEMBIN
pesyc-hakxmoporm, u peneccHBHBIM (0GosHauaerca Rh™), xorma 6Genox He
cuHTesupyerca. Eciu pesyc-oTpunaTenbHas JKEHIIMHA BCTYIOUT B Opak c
pe3yCc-MOJIOKUTETBHEIM MYMKUYHHOHN, ee pefeHOK MOMeT OKA3aThCH TOXKe
pesyc-noysiokuTenbHeIM. Ilpn arom B opranusme pebenka 6yaeT CHHTe3H-
poBaTbesa pesyc-axrtop. Tak Kak KPOBEHOCHBIE CHCTEMBI ILIOAA M MaTe-
pu coobmiaiores, aToT Gestok OyaeT MOCTyIaTs B MATePUHCKUI OpPraHU3M.
Ans MMMYHHOH CHCTEMBI MaTepw JTOT OEJOK ABJIAETCA YYMKEPOAHBIM,
II03TOMY OHA HAYHeT BhIpafaTHIBATE NPOTHB HEro AHTHTeNa (BCIIOMHHTE
§ 4). Otu anTuTena OGyAyT paspymaTh KpPOBETBOPHBIE KJETKH ILIOAA.
IIpogykThr MX pacnaja TOKCHYHBI W BBHISLIBAIOT OTPABJEHHE KAK MAarTe-
PHHCKOI'O OPraHMaMa, Tak M IIofa. JT0 MOKeT ObITh NpUYWHOK THbeman
IJIOAA WM pOXKJieHUMs pebeHKa ¢ raybOKoOit CTeNeHbI0 YMCTBEHHON OTCTA-
JIOCTH.
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BrisicHeHMe XapaKTepa HACJIEJOBAHHA 9TOH CHCTEMB KpPOBM H ee
OMOXWUMHAYECKOH NPHPO/BI TIO3BOJIMJIO paspaboTaTh MeJHUUHCKHE MEeTONEI,
u36aBUBIIMe YEJOBEYECTBO OT OIPOMHOI0 KOJIMYECTBA eXerofHBIX JeT-
CKHX CMepTei.

HesxenaTebHOCT, POACTBEHHBIX OpakoB. B coepemenHOM o0uiecTse
poacTBeHHBIe Opakm (Opaku MeKAy /JABOIOPOAHLIMH OpaTbAMH M cecTpa-
MHu) cpaBHMTenbHO peaku. OgHako ecrb obJjlacTH, IJe B CHJY reorpafdu-
YeCcKHUX, CONMANBHBLIX, KOHOMHUYECKHX MIH APYIrUX NPUYUH Hebonbinue
KOHTHHIEHTHI HACEJEeHHWA B TeUYeHHEe MHOIMX IIOKOJeHUH KHUBYT H30JH-
poBaHHO., B TAKMX M30JMPOBAHHBIX MONYJAIMAX (TAK HA3LIBAEMBIX U30-
JAMAX) 4acTOTA POACTBEHHLIX OPAKOB 1[I0 MOHATHBIM NpUYMHAM ObIBaeT
GHAYHTEALHO BBINIE, YeM B ODBIYHBIX «OTKPBITHIX» mnomyiranuax. Cratu-
CTHK& CBH/IETEJILCTBYET, 4YTO Y pOAUTEJNIeH, COCTOAIIMX B POACTBE, BEPO-
ATHOCTHL POMKAEHHS JeTeil, MOpayKeHHBIX TEMH HJIM UHBIMH HACJEJCTBeH-
HBEIMHA HeJyraMy, WJM YAacTOTA PaHHEH JeTCKOH CMepTHOCTH B JeCATKH,
a MHOTJA Ja)<e B COTHHM pa3 BhIlIe, 4YeM B HepoAcTBeHHLIX Opaxax. Pog-
CTBEHHBIE OpAKM OCODEHHO HEMKeJIATEeNbHBI, KOrJA HMEeeTCH BepOATHOCTh
reTeposuroTHOCTH CYIPYTOB 10 OJHOMY M TOMY JKe DPelecCHBHOMY Bpe-
HOMY TreHY.

Meauko-reHeTHYECKOe KOHCYJbTHPOBaHHe. 3HAHWe TIeHETHUKH YesoBe-
KA TIO3BOJIAET TNPOTHO3MPOBATH BEPOATHOCTH DOKIEHUS [AeTeH, CTPagao-
[I[MX HACJEACTBEeHHEIMH HeAYraMH B CIy4Yadx, Korga OAuH uiam oba cy-
npyra OoneHBl wiau oba poauTens 340POBEI, HO HacjejlcTBeHHOoe a3aboJe-
BAHHME BCTPEYAJOCh y MDPEAKOB Cynpyrog. B psage ciaydaeR HMeeTcd
BO3MOMKHOCTH IIPOTHO38 BEPOATHOCTH PpOMIEHUSA BTOPOTO 3J0POBOTO pe-
OeHKa, ecjau MepBulfl ObLI MOpa)keH HAacHeACTBeHHBIM 3abosieBaHUEM.

Ilo mepe moBbIIeHHS OGHOJIOTHYECKOH u 0COGEHHO TeHeTHYecKON o00-
PasOBAHHOCTH IIMPOKHX MACC HACEJEHHUA POAMTENM MM MOJIOJbIe CYIpy-
JeCKHe IIaphl, elle He HMeIoliHe JAeTell, Bce Halle M uaie obpaiaioT-
cA K BpauaM-TeHETMKAM € BONPOCOM O BeJIMYHMHE pUCKa MMeTh pebeHKka,
[IOPAXKeHHOI0 HAacJeACTBeHHON aHoManueil. MeauKO-reHeTHYECKHEe KOH-
CYJABTAMA CeHuac OTKPBITBI BO MHOTMX OOJIACTHBIX M KpPaeBBIX LEHTpax
Poccun.

B 6amaaiimue roasl TAKUe KOHCYJBTALMM IIPOYHO BOMAYT B OBIT JIIO-
e, Kak y»Ke JABHO BOILIM JETCKHE W JKeHcKue KoHcyiabrauuu. Illmpo-
KOe HCIOJL30BAHME MEANKO-TeHETHYEeCKUX KOHCYJbTAlUil WUrpaeT HeMma-
JIOBAXKHYK pPOJb B CHHIJKEHHMHM YACTOTBH! HAcCJEJACTBEeHHLIX HeAyroB W H3-
6aBiaseT MHOI'MEe CeMbHM OT HeCcuYacThsd HMEeTh He3nopoBeIX aereit. Tak, B
CIIIA 6aaroaaps (puHAHCHPYEMOIL TOCYZAPCTBOM IIporpaMme npouIakTHKH
3aMEeTHO CHH3HWJIACH YACTOTA POMKAEHHS AeTeid ¢ cuEjapomoMm JlayHa.

3abora o umcroTe cpeanl obuTaHUs JI0fell, HempuMmupHMas Gopnba ¢
3arpA3HEHWAMU BOJLI, BO3/yXa, MUIIEBBIX MPOAYKTOB BellecTBaMH, 00-
JafAMMMHA MYTATEHHLIM W KAHIEPOreHHBIM gedcTBHeM (T. €. BBIZBIBA-
OIAMHA BO3HHMKHOBEHME MyTALMA HJIHA SJ0KAYECTBeHHOE MepepokAeHue
KJeTOK), TIIATeJbHAA IPOBEPKA HA «IeHETHUYECKYIO De3BpefHOCTb» BCeX
KOCMEeTHYeCKMX M JEKapCTBeHHBIX CPEJCTB M IpenapaToB OBITOBOH XH-
MHH — BCe 3T0 ABJIAETCA BAXHBIM YCIOBHEM JUIA CHHIKEHHUA YacTOThI
NOABJEHAA y JIOAeH HACHeICTBEHHLIX HEIYroB.

127



1. Kak BRI cuWTaerTe, nodemMy y pPOJWATENeH, COCTOANIHNX B OJIH3KOM
POACTBE, BEIMKA BEPOATHOCTE POMJEHUA JAeTel, NOpa'KeHHLIX Ha-
cle/iCTReHHLIMH 3aboneBanuamMu?

2. KakoBhl BO3MOMHOCTH JIeYeHHSA HACJENCTBEHHRIX 3aboneBaHmuit?

3. MenawTca Jid MeHBI OPH JeYeHWM HACJAEACTBEHHBEIX 3aboneBanmii?

4, Tlouemy pojcTBeHHEIEe OpaKM HexKeJaTeJabHbI?

5. Ha ueM OCHOBAHO MeAHKO-TEHETHYECKOe KOHCYJbTHDOBAHWE M Ka-
KHe Uelld OHO npeceayer?

I'nasa IX. TEHETUKA U CEJEKIHUSA

CiioBo «cenexkuusas» os3Hauaer «oTbopr. OAHAKO NPAKTHYECKH IOJ ce-
JIEeKIIMeH NOHMMAaeTcsas HAYKA O CO3JNAHWKA HOBBIX WM YJIVYLIEHHH CYILecT-
BYWOIIUX IOPOJ JAOMAIIHHX JXUBOTHBEIX W COPTOB KYJIbBTYPHBIX pacTeHHil,
a Tak)e IITaMMOB MHMKpoopranuamon. Ilopoma, copr M mTaMM — 3TO
HCKYCCTBEHHO TIOJIYyYEHHBIE TONYJAAINMK C© ONpeJeJeHHbBIM KOMILIEKCOM
OpHUBHAKOB. BMecTe ¢ TeM IOJ CeleKIHedl MNOApPA3yMeBAKT M CaM Ipo-
ecc M3MEHEHUS KMBOTHBIX, KYJBTYPHBIX DACTEHHH H PAa3JINYHBIX MHUK-
POOPraHM3MOB, OCYILECTBJsIeMEII B HHTepecax uenopexa. CiaenoBaTesnbHO,
CeNeKIIUA €CTh POJ NPaKTHUYeCKOH AeATENbHOCTH JIIOHei.

§ 37. Odomawnueanue kKax HaAYaAnbHbBUL Iman
cenexyuu

Y1o Taroe cenexuusa? B mIMPOKOM CMEBICTE CIIOBA CeJNeKIIAA KAk Npo-
ecec M3MEHEeHUA JOMANIHHUX MKUBOTHBIX M KYJbTYPHEIX PACTEHU, 1O BEI-
paxxenuio H. W. BaeusoBa, «npezpcrasigeT coboi 2BONIOINIO, HANpAaBJIA-
eMyI0 BoJIeii dYesoBeKa». Kak poJ TNpaKTHYECKON AeATeJbHOCTH JTOAeH
celleKIMs BO3HHMKJIA ellle HA 3ape 4YejoBeUecKodW KyJabTypel. OmHako ce-
JeKIIUA CTajla HAYKOH CpaBHUTENBHO HeZaBHO. TeopHA CeNeKLHM cTala
VCIIeIITHO pasBHBaATheA OJjarojapsa sBOMKIMOHHOK Teopuu Y. [lapsunHa o0
TBOPYECKON posm oTdopa, a 3aTeM Ha OCHOBE IeHETHKH.

Bce coBpemeHHBIE COPTA PACTEHHH W IOPOJALI KHBOTHBEIX, 0e3 KOTO-
PBIX HEMBICJIMMAa COBPEMEHHAs UMBHJIHM3AIIMA, CO3JaHBl 4YeJoBeKoMm Oja-
rogapsa cejexnun. B Hamie BpeMsa nepej celeKIMed CTOAT TpoMajHbIe
3agaud 110 CO3JaHHHK) HOBBIX BHBOKOHPDI{YRTHBHHX HOPOI{ HHUBOTHBIX H
COPTOB PACTEHHIl, IPHUCNOCOGIEHHLIX K VCJIOBHAM COBPEMEHHOr0 MHAYCT-
PHAJIBHOIO CEJBCKOro XO03AHCTBA, a TAKIKE HYMKHBIX 4YeJOBEKY IITAMMOB
MHKPOOPraHU3MOB.

Ba)kHOE MecTo B TEODHH CeJIEKIIHM 3aHWMAaeT IeHeTHKAa, [M0aTOMY pas-
BHTHE TFeHeTHYEeCKHMX OCHOB CeJeKIIMM HeoOXOJUMO IJA CelbCKOX03AMCT-
BEeHHOI TIPAKTHKH.

OnomMameaHBaHHe KAK MEePBBIH 3Tan ceneruuu. Bce coBpemMeHHBIE J10-
MAaIllHWE JKUBOTHLIE W KYJBTYDPHBIE PACTEHHMS TMPOM3ONUIIHN OT AHKHUX Ipex-
KoB. IIpomecc npeBpalieHHs AMKHX MKUBOTHBIX W PACTEHHH B KyJIbTyp-
Hble (OpMBI HA3BIBAOT odomawHusanuem. I'naBHbpIM (PakTOpOM 0J0MAIIl-
HUBAHUA CIYKHT WNCKYCCTBEHHBIH 0TOOpP OpPraHM3MoB, OTBEYAKIHX
TpefoBaEHAM uejOBeKa. EcCIHM caMKa IepBOOBITHOTO Typa — IpeiKa co-
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BpPeMEHHOI'0 KPYIHOIO pOraToro CcKOTa — MNPOoIyIHPOBAka JIHIIL HECAT-
KM WJIM COTHH KHWJIOrDAMMOB MOJIOKa, HeobXoAmmble el AJd KOpMJIeHUdA
TeJIEHKA, TO OTJeJbHBIE KODPOBLI COBPEMEHHBIX mopoj xaawor go 15000 xr
MOJIOKA 38 JAKTAIIHIO0, T. €. 38 HePHOJ MEeMAY OTeJaMH.

Ilna KUBOTHBIX, HANPHMEpP, NEPBBIM VCIOBHEM, & BMeCTe C TeM H
noxkasaTesieM ojoMalrHuBaHHA ObIO co3gaHWe (nyrem otbopa) ocobeii,
CIOCODHBIX K KOHTAKTAM € YeJ0BeKOM, K COCYIeCTBOBaHMIO ¢ Hum. WHa-
ue roBops, YeNOBEK M3MEeHSAJ NOBeJeHHe JXMBOTHBIX, IpeBpamiasg HX M3
JAKHX B AOMAIIHHX. B YCIOBHAX €CTECTBEHHOM NPHPOALI KYJIbLTYpPHBIE,
T. €. OflOMAIIHEHHBIE, (DOPMBI CYIIECTBOBAThH, KAK IPABHJO, HE MOTYT.

Yixe HaA mepBBIX dTANAX IIPOIEcC OAOMAIITHUBAHHUA BEI3BAJ PE3KoOe II0-
BLIIIEHHE HM3MeHYHBOCTH JKHMBOTHBIX M PpAacTeHH#l, YTO CO34aJi0 IIpejno-
ChIKM [Jf VYCHENIHOTO OCYIIeCTBIeHHS HCKYcCTBeHHOro ortbopa. B pe-
3yJBTATE STOTO0 MEXJy MOPOAAMHM COBPEMEHHBIX JOMAIIHMX YKUBOTHBIX W
COPTaMW PACTEHWH BOSHUKJIHN OOJBIIME DABIMUYMA. OTH PA3TUYUA BO MHO-
rUX CJAyYafgX I[IPEeBBLIMIAJH pPAa3jIH4YMd HEe TOJBKO MeXIy BHIAMH, HO H
poiaMu.

TlepBbie TONBITKH OJOMAIIHHWBAHHUSA JKHBOTHBIX M PACTeHUH mnpeanpH-
HEMaNNChL doapMu eme 3a 20—30 Teic, Jger o H. 3. OpomalrHWBaHHE
JKHUBOTHBIX HAYAJIOCH, BEPOATHO, CO CJYYAHHOTO BLIPAIIMBAHUA ITUKHX
JKHUBOTHBIX 4YejioBeKoM. HeKoTophie M3 3THX elle OWKUX KHBOTHBIX MOTI-
JIA CYIIECTBOBATL B KOHTAKTE C YEJOBEKOM M HAYAJH PasMHOMKAThHCA B
VCIOBHAX, CO3JaHHBIX Aud HUX. Tak Hadajics nepsblil aran MX oJoMAlll-
HUBaHHAA.

IlInpokoe omoMamrausanue gauugaerca ¢ VIII—VI Toic, go H. 9. Umen-
HO TOTZla 4YeJIOBEK BOBJEK B KYJIbTYPY NojaBiiginee OGOJNbINUHCTBO M-
BOTHBIX M PACTEHMH.

Hexoropbie BHABI HUBOTHBIX ¥ PACTEHUH OBLIM OZOMAITHEHBEl 3HAYH-
TeJbHO NosgHee. Tak, KPOJMHKOB JIOAH craau passoguTh jumb B Cpen-
HEBEKOBbE, CAaXapHYI CBEKJIY CTAJH BO3JENLIBATL KAK II0JIEBOe caxapHoe
pacreaue tonsko B XIX B., a mary — B XX B.

B mame Bpemsa dYenoBeK MAJMA YAOBJETBOPEHHA CBOHMX moTpebHOCTEMH
NPOA0JXKAET OAOMAIIHUBATH HOBEIE BHJBI JKUBOTHBIX W pacreHuit. s
NONYYEeHHsA BBICOKOKAYECTBEHHOH NYINHWHEI B XX CTOJETHHM CO3JaHa HO-
Bas OTPAC/b MHBOTHOBOJACTBA — IIyIIHOE 3BepoBoacTBo. HecomHeHHO, we-
J0BEeK B jgajbHelimeMm OyaerT BOBJIEKATh B OJOMAIlTHUBAHWE BCe HOBBIE BH-
bl JXKHBOTHBIX M pacTeHH.

IlenTpbl NPOUCXOKAEHUNA KYJIbTYPHBIX pactenuit. Boipaomuiica BKIaj
B PAa3BHTHE OPEACTABJCHHI O LEHTpPaX NMPOHCXOMACHUS KYJIbTYPHBIX pac-
rennid BHecam H. M. BaBuios u ero coTpyiHHKH.

B pesyabTare MHOTOYHCICHHLIX SKeeJUIIHi, opraausoBannsix H. V. Ba-
BHMJIOBEIM B CaMble OTJAJIeHHBIe YIOJKH [LJaHeTbl, rjAe BOSHUKJIH IOpeB-
HHE 3eMJefeIbUecKNe NWBHIM3anuM, Oblna cobpaHa yHHKAJIbHaA, caMad
KpYIHAsd B MUDPEe KOJUIEKIIMSA pPasHooOpasHBIX KVJILTYPHBIX pAaCTeHUMH.
MmerHO OHA MOCHY:KHIA (DYHIAMEHTOM TOW OTFPOMHOH KOJUIEKIHH, KO-
Topas HblHe HaxoauTesa B MucruryTe pacrenueBojcrsa um. H. M. Baeu-
aoBa (Caskr-Iletepbypr) m akTUBHO CJAYKHUT HHTEepecaM HAYKH W IIpak-
THKH.
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I'mapHble IeHTPHI NPOHCXOKASHHA KYJBTYPHEIX pacTeHWil
H HX OJIOMAIIHHBAHHSA

Haszpanme menTpa OnomMalllHeHHBIE DaCTEHUA
1. Munonesuiicko- Bananbl, caxapHaAa naiabMa, carosas
HanoxknTaiicknit najgbMa, xJsebHoe JlepeBo, caXxapHuIi TPOCTHUK

2. Knrailicko-fHnoscxkuit Pue, mnpoco, cos, HIeJKOBHIA

3. CpenneasnaTcKuii T'opox, mneH, MOpKOBE, JYK, MUHIAIb,
rpeukuii opex, BHHOrpaj

4. IlepenneasnarTcKuit IMniesuna, posxb, SAYMeHs, OBec, HYT,
YeueBUIla

5. CpegusemHOMOpPCKHIA OnuBKOBOE JepeBo, KamycTa, OpIOKBa,
NIONHH

6. Adbpuxancrui Copro, KyHMKYT, KJeLeBHHA, XJONYATHHK,
apbys, kode

7. OxuoaMepHKaAHCKHI Manmnox, dacons, TOMATEI, APAXHTC, AHAHAC,
kaprodens

8. CpenneaMepHKaHCKHUI Kyrypyaa, daconas, ThiKkBa, KpacHslil nepeit,
tabak, Kaxkao

B nacrositiee BpeMs BBIZEJAAIT BOCEMb INIABHBIX IEHTPOB IPOMCXO0MK-
JeHUA KyJIbTYPHBIX pacreHudt (cm. t1abn.). Hccremosanma moxasanm, 4To
POZOHAYANBHUKOM KYJBTYPHOTO pHCa CTAlHM JBa AMKHX BHAa 3TOro pac-
TeHHUHA — asuaTcKkuil u adpurasHcknii. Uz 20 guxkux BUAOB AuMeHA (MHO-
roneTHux) OLLI OZOMAINHEH JHMINbL OJHH BHJ — ABYPAAHBIA AuMeHb. OBec
M pPOXb OJOMAIIHeHbl 3HAYMTENBHO II03JHEe, 4YeM IIIIeHHUIA U AUYMEHS.
Jlo 2TOro OHM CYHIECTBOBAJM KaK AWKHE PACTEHHUS, 3ACOPABIIHE ITOCEBbI
NIIEHAHI.

O NPOMCXOMK/IEHHN U CHCTEMATHYECKOM I0JIOKEeHUH COBPEMEeHHBIX KYJIb-
TYPHBIX PACTeHHH CYAAT HA OCHOBE CPABHUTEIBLHO-MOPGOJIOrHdecKoro, Qu-
3HOJIOTMYECKOr0 MCCJIefOBAHWA, a4 TAKMKEe HU3VUeHHSA CTPYKTYPHI Xpo-
MOCOM.

Paiionsl ofOMANITHMBAHUA KUBOTHBIX. PAliOHBI O/JOMAIIHWBAHUSA MKH-
BOTHBIX, KaK MOXHO CYAMTHL H& OCHOBAHHHM COBDEMEHHEIX B300JOIMYECKHX
M apXeoJOTrMYecKHMX MHCCJefOBAHUII, CBA3AHBI C IEHTPAMH NPOMCXOMKIE-
HHA KyJbTYpHEIX pacreHumil. Ilo-Buaumomy, B paitonax WuHpoHesuicKo-
Hupoxuraiickoro meHTpa BOEepBHIe OBLLIM OJOMAIIHEHE! JKHBOTHBIE, He 00-
pasymolide KpPyIHBIX cTaj: cofaxka, CBHHBSA, KYphl, I'VCH, VTKH.

B paiionax Ilepegmeit Asum, Kax IpeANOJAraioT, BIepBble ObUIH 010"
MalllHeHbl 0BIbkl, & B Mamoit Asuu — Koassl. [Ipefioxk KpymnmHOro porarto-
ro CKOTa — TYp — BHNEepBbIe ojoMamHeH B psaxe obnacreii Espasmu,
npeakn AomainHe#d Jsomaam — B crensax IlpuuepHomopbs. B paitone ame-
PHKaHCKHUX IEHTPOR IIPOMCXOMXKAEHWA pacTeHuid ObLIM OJOMAIIHEHBI Ta-
KHe JKHBOTHEIE, KAK JlaMa, ajblaxa, HHAeHKA.

Ilponcxomxaenne momamHuX KHBOTHBIX. OfxHo n3 HauboNee ADEBHUX
AOMAITHUX JMHUBOTHHIX — cobaka. 1o HemaBHero BpemMeHM OBLIO MHOTO
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CIIOPOB 0 NpoMcXoMaeHHH cobaku. Temeps ycTaHOBIEHO, YTO ENUHCTBEH-
HBIM IIPEJKOM JoMalIHed cobaku OblI BOJMK. PonoHAYANBHMKOM KPYHHO-
ro poraroro ckora Owls1 nepBoOmITHEIA Ok — Typ. Typ pacunpocrpaHumI-
cA B Eepasum u CesepHoii Adprke, HO MOCTENEHHO OBLT YHHYTOMEH 4e-
JIOBEKOM.

IIpegxamu pgomamHed OBIObI ObLIM, NO-BHAMMOMY, Aukue Oapanbl —
My(JIOHBI, KOTOPBIE B CBO€ BpeMs ILIMPOKO PACHPOCTPAHMJIMCHL B HAroph-
ax wra Esponsl u Ilepeaneit Asmm. MHorme ucciefoBaTeJ Iy MIpeanosia-
PaJId, YTO IPEeAKOM JOMAIIHeH JIONIAAW NOCHAyKuaa aukas jgomanb [Ipixe-
Basnbckoro. OaHaKo mocJse Toro, Kaxk ObLI0 00HADYIKEHO PAsaIuuyme B YHCIE
XPOMOCOM MeXXIy JOMAaIlHel Jomaneio H jgomanbio IIpsxkeBanbckoro, Bo3-
MOMKHBIM IIDEIKOM JOMAINHUX JIolnafed CTANM CYHTATH TApoaHa — Au-
KVIO JIOIIAAL IOXKHOPYCCKMX CTenei, OKOHYaTeJbHO MCcTpebJIeHHYI0 B KOH-

me XIX — navane XX B. Tapman u nomane IlpikeBanbCckoro mpomao-
LI OT KAKOro-To ofIiero mnpeaxa.
PoponauaibHUK [JOMAINHEH CBHHBM — IMKHH KabaH pacnpocTpaHeH

Ha orpoMHO#t meppuropuu Espasmu. Ilpegkom pomamueif Komku Onliaa
acbpmcaﬂcuaa AHUKAA KOIIKA. HOMBI]IHS.F{ KypHIIa mpoMaounijga or ,IlHROﬁ
KpacHO# KYPHILI JIKVHIJIEH.

Taxum oﬁpasom, AJA KaXJI0oro BHAa NOMANIHHUX MHUBOTHBIX HJIH pac-
TEI-IKﬁ, HeCcMOTp#A Ha obunue IIopomg H COpPTOB, yaaeTCHA OTBICKATL, KaK
[IPABAJIO, OJHOI0 AHKOr0 MpeAKa, KOTOPHIH B ObLI MOABEPrHYT OAOMAILI-
HHUBAHHIO,

@ 1. OxapakTepusyiiTe NepBEI 3TAN CeJNEKIHHM, PACKPOHTE ero cym-
HOCTb.

p 2. W3 Bomemoro passoobpasus BHAOB KUBOTHBLIX, ofHTalOmMMUX HA 3eM-
e, 4eJoBeK OTOBpAN A7 OJOMAITHUBAHUA CPABHUTENIBHO HEMHOTO
BUAOB. YeM, Ha Bam B3rasaj, 810 obbAcHAercA?

p 3. Kakoe mnpakTH4yecKoe B3HAYEHHWE JJIA CEJEKIUH HMEeT YydYeHHe
H. WU. BaBunoBa 0 HeHTpax MNPOMUCXOMAEHWH KYJIbLTYPHBIX pacTe-
HUH?

o] Ilosropure § 33.

§ 38. Memodwsi. cospemernHOU cenexyuu

3Havenue M3MEHYMBOCTH N oTOopa. B 0CHOBe CeNEKIMOHHOIO IIPO-
mecca JIEWMHUT UcCKyccmeennbllt ombop. Orbupasa Ansf PasMHOMEHHSA JIyd-
IIUX JKUBOTHBIX, Haubonee NPOAVKTHUBHBIE (DOPMBI pPACTEHHH WM IITAM-
Mbl MHKPOOPTaHHM3MOB, 4YeJOBEK KOpPEHHBIM 00pasoM H3MeHfeT TeHOTHII
JAHKHX POJOHAYANLHHKOB., YueHue 00 orGope, coamanHoe Y. [lapsuHOM,
a TakMKe SHAHUA 00 M3MEHUMBOCTH M HACJIEACTBEHHOCTH OPraHH3MOB CO-
CTABJIAKT OCHOBY TEOPHHM M NPAKTHKH CEJIEKIIWH.

Eme Y. IapBHH OTMETHJ, YTO MATepHA] AJAA oTdopa IOCTABIAET Ha-
CcHeiCTBEHHAS H3MEHYHMBOCTH, BOSHHMKAKINAA B Ipejesiax NOPOJ KHUBOT-
HBIX U cOpTOB pacreHuit. Orbop M3MeHAeT NPHU3HAK TOJNBKO B TOM CJy-
uyae, ecau ocolM, KOTOpBIE MOABepraioTcs oTOOPY, HACHEACTBEHHO pPA3HO-
obpasusl. B aTom cayuae yesioBeK MoiKeT OoToOpaTh Te IM'eHOTHIILI, KOTOpbIe
paorT Hambosee MHTepEeCHBIE A HEro COYEeTAHUS IIPU3HAKOB.
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Othop M ero TEBOpuYeckKas poJab. Ha nepBeIX 3Tanax OAOMAIIHWBAHWA
YyesI0BeK IoJb3oBanca orbopom OeccosHATENLHO, T. €. 6e3 oco3HAHHOM Iie-
JIH H3MeHHTh MHHBOTHBIX H pac'rer:mﬂ B HYHHOM HaOpaBJIeHHH. OH ac-
TABAAJ JUIOL TeX MHUBOTHBIX, KOTOpPBIe CIOCOOHBLI OBIJIM CVIIECTBOBATL H
paé’aMHO}KaTbCH B YCJ’IOBHHX HEeBOJIH. Al‘pECCHBHbIE H T[J'YCJIHBhIe HHUBOT-
Hble JTUO0 YVHHUTOMKANINACE, JUOO OKA3BIBAIMCH HACTOJBKO IIOXABJEHBI, UTO
He OBIIM B COCTOAHHM pasMHOMKaThca. Takum obpasom, uenoBex Oec-
CO3HATEJHBHO OTOMpPAJl MHUBOTHBIX 110 MOBEAEHWIO W M3MEHUJ MX HACTOJIb-
KO, 4YTO JAMKHE XUBOTHBIE CTANH JOMAITHUMH, 4 HEKOTOpPBIe, HAIpHUMep
cobaKk#, — JPy3bAMH 4YeJOBEKAa.

BeccosnaresnpaoMy 0TOOPY MOABEPTaJMCh, KOHEUHO, W pacTeHuda. Ha-
npuMep, AWKHE IPHMHTHBHBIE (JOPMBI 3JIAKOB XapaKTEPHU3YIOTCH JOMKO-
CTBK KOJIOCA, YTO CIYIKHT IIPHCIOCOOIEeHHMeM [Jsi PACIPOCTPAHEHHA Ce-
maH. Cobupas yposkail pacTeHHII B omnpefesieHHOE BpeMsd, 4YeJOBEK Bell
feccosHaTeIBHBLIN 0TOOD HA IPOYHOCTH KOJOCOBOrO CTEPMXHH, YTO CTAJIO
XapakKTepHLIM MPHU3HAKOM KYJILTYPHBIX 3JIAKOB.

Ha paHHHX aTanax pasBUTHA »KHUBOTHOBOJCTBA W PACTEHHEBOJCTBA Ue-
JIOBEK 3aMeTHJ, UTO OT Jy4YIuux ocobeif, T. e. B HauboJblIel cTeneHH
VAOBJETBOPAOIIMNX ero norpebHOCTH, POMJIAeTcs, KAK NPaBuio, JydIiiee
IIOTOMCTRBO.

He Tonbxko BhICOKAS NPOAYKTHBHOCTL OBLTa KpHTepHeM xua orbopa,
JAacTo Heﬂﬁhl'“[HOCTb CTI]OEHH.FI HHUBOTHOI'O HJIHM pa(:'renaﬁ, ero Henoxo-
JKECTh HA OCTAJbHBIX IIPUBJIEKAJIAa BHHMaHWe uejioBeKa. Byaroaapsa bec-
COBHATENLHOMY 0TOOPY BOSHHKJM OCHOBHBLIE MACHLIE W MOJIOYHBIE I10PO-
Akl KPYIHOTO POTAaTOro CEOTa; CEAKOEBBIE JIOMIATH H THMXKEJO0BO3BI;, 0XO0T-
HHAYLH, CTOPOJKEBLIE W JeKOPaTHBHBIE MNOPOALI CODAK; MECTHBIE TIOPOJEI
KOIIIEK; MOYTOBbIE, TOHUYME M JIEKOPATHBHBIE ITOPOABLI rojydeil; MACHBIE,
AWUYHLIe, OOMIIOBEIE M JeKOpPATHBHEIe mopoabl Kyp. Takoit orbop, mposo-
AUMBIH JIIOABMH B TeYeHHEe MHOIMX IIOKOJIEHHH, IIDHBEJ K Pe3KoMYy H3-
MEHeHHIO IIeJIoro p#Aja NPHSHAKOB M CBOHCTB »XHMBOTHBIX M pPACTeHHH,
HYKHBEIX M IOJIEBHBIX [AJIsI 4YeJIOBEKAa, W cAesal X HEeNOXO0MKHMH Ha IH-
KUX mnpeaxoB. Bosee Toro, MHOrHe MHOPOAbLI KMBOTHBIX M COpPTA pacTe-
HHI, OPOMCXOAAINNMEe OT OZHOro OfIIero mpeaKa, HACTOJBKO CHJILHO OT-
JAAYAKOTCH JAPYr OT Apyra, 49To, ecam Obl uX o0HApYKHIM B NOpHPOIE,
OHH MOrJIM OBl OBITH OTHeceHBI K pPas3HBIM BHJAM HIH gake pogam. Ta-
KuM obpasom, orbop coszan HoBble (opMbI OpraHusmMoB. B atom cocro-
UT €ro TBOPUECKAH DPOJIb.

IloagHee, ¢ HAKOIJIEHWEM B3HAHHMH O HACJIEJOBAHMH IIPM3HAKOB, JIOIH
CTAJH TPAKTHKOBATH MGTOI[H‘IECI{Hﬁ. CU3H&TBJIthIﬁ, [LEJIEHEHD&EJIGHHHﬁ
orfop Ha yJyYIIeHHe OIIPeAeJIeHHLIX [PH3HAKOB.

OI.LEH.KB HACJIeICTBEHHBIX Ka4decCTB. HDH3HB_HH, HOTOpbIE HHTEPECYIOT
ceJIeKIIMOHepa, oueHb pasHoobpasHbl, PeHOTHIINYECKas M3MeHYHBOCThH He-
KOTOPBIX W3 HHX B CHJIBHOM CTEeNeHH ONpeaelsieTcsd pasHooOpasueMm re-
HOTHIIOB H CpaBHHTeJ’[hHD MaJao 3aBHCHT OT chIOBHj"l CYI.[!,BCTBDBEHHH.
IlppMepoM MOMKET CAYIKHTL JJIAHA IIEPCTH Y OBell.

Jlpyrue npusHaky, HAODOPOT, MAJO 3ABHCAT OT IeHETHYECKOH M3MeH-
YUBOCTH M CHJIBHO I[IOJBEpP)KEeHbl BJIUAHMIO BHewIHed cpeanl. K raxkum
[IPA3HAKAM OTHOCHTCH MOJIOYHAS [OPOAYKTUBHOCTH KPYIIHOI'O pPOraToro

132



ckoTa. Bakueimmas sagada, KOTOpas BCTAET Mepel CEJeKIIMOHEPAMM, CO-
CTOMT B TOM, 4TOOBI OIEHATh HAaCJEJCTBEHHBIE KadecTBa ocobOed ¥ BEI-
OpaTe A DasMHOMEHMA JNYYIIUX HEe TOJBKO IO (eHOTHIY, HO H IO
IeHOTHIY.

B cenekuuu JKMBOTHBIX OCOGEHHO BA’KHA OIEHKA [0 TEHOTHUNY IIpO-
uspoauTeneil. CymiecTByeT HECKOJILKO METOAOB OLEHKH HAaCIeACTBEHHBIX
KayecTB npomssopuTtesiert. Haubonee TOUHBIN H3 HHX — OLEHKAa MX 7Je-
MeHHbLX (HACHEeJCTBeHHBIX) Ka4yecTB MmO mOTOMCTBY. B peaynwrarte ormesn-
KU BBIZIEJTAIOTCA JIYYINHE [0 TeM MJIH MHBIM KAYeCTBAM IPOU3BOJUTEIIH.
OHM MHTEHCHBHO MCIOJb3YIOTCH IS MOJYYEHHS MAKCUMAJLHOIO KOIH-
YecTBa MOTOMCTBA, NMPEACTABAAIONIETO AJA CEJBCKOTO X03AWcTBa G0ONbIIYIO
IeHHOCTE.

Or6op, OCHOBAHHBIM HA OIEHKE HACJEACTBEHHBIX KAUYECTB OT/EJIbHBIX
pacTeHHil, UCNONB3YeTCs M B pacTeHueBojcTBe. B artom ciayyae oneHuBa-
ercd MOTOMCTBO OTAENIbHBIX CAMOONbLACHHbLLX (YMCTHIX) JUHUH pPACTEHHH,
BEIZIEJIEHHBIX M3 Kakoro-nmubo copra, a AaA pPasMHOMKeHHS OTOMpATCH
Jydmue JUHUH., Jucemas JuHUA — 3TO NOTOMCTBO OJHOM HAPLI POANTE-
Jiell, TOMOBHUIOTHOE II0 OIpeAeIeHHOMY KOMILIEKCY INPHU3HAKOB; V pacre-
HHH 5TO MOKeT OBITH IOTOMCTBO OJHOH CAMOONBIJIEHHOM 0COGH.

PogcreenHbie CKpeIIMBAHMS M MX 3HAYeHMe B celerkuuu. Muorouwuc-
JEHHBIE MCCJIEA0OBAHUA M HpaRTHWECEHﬁ OIBIT CBHAETEJBCTBYHOT, 4TO 6J1H3'
KOPOJICTBEHHOE Da3BejleHHe KUBOTHBIX, KAK W NPHHYAUTEILHOE CAMOOIEI-
JIeHHe DACTeHHUI, 4acTO BeleT K Pe3KOMY CHMIKEHHI JKU3HECIOCOOHOCTH
U ILUIOJOBHTOCTH TOTOMKOB. OIHA W3 NPHUYMH 3TOT0 — OBICTPOE IOBBI-
IIeHHe T'OMOBMIOTHOCTH MOTOMKOB.

BmecTe ¢ TeM DOACTBEHHOe CKpelluBaHWe 0Jarofapsd MOBBILIEHHIO T'O-
MO3HUTOTHOCTH CIIOCOOCTBYET 3aKPEIIEHHIO BBIJAIOUIUXCA KAYECTB OTAENb-
HBIX ocobeil. Ilo 9TO# mMpHYMHE OHO HEPEAKO IPHMEHSAeTCH B CJAydYasx,
KOrja CeJeKIMOHep CTaBUT mepes coboit 3ajauy COXPAaHHTbh B IIOTOMCTBE
KadgecTBa KAaKOro-mdo BBIZAIOMIEroCH JKMBOTHOTO. B uacTHOCTHM, M3BecT-
HEIl yueHBIHt u cenexnuoHep M. . MBaHOB HMCHOJB30BAJ TeCHBIE DPOJ-
CTBeHHBIEe CNAapUBAHUA IPH CO3JaHUHM YKPAMHCKON crenHoi Oesoil mopo-
Akl cBUHeH. BIM3KOpOACTBEHHOE CHADHBAHUE NPUMEHHETCH TaKMKe IJIA
IIONYYeHHsA JIMHUI, CKpeluBaHHe KOTOPHIX BHI3BIBaeT d((peKT rereposmca.

I'eTepoaHe, ero HCNOJB30BAHME B CEJbCKOM Xoasicrse. [laBHo ObLIO
3aMeYeHO, YTO IIPHA CHKPEIIHBAHWH JPYI € JPYrOM TIeHeTHUYeCKH OTAAJIeH-
HbIX (DOpM HMHOrjJa NOJYYalTCA OPraHM3MEI, XAPAKTEePH3VIONIUEecH MOII[-
HBIM pPa3BUTHEM H BBICOKOH Ku3HecnocofHOocThIO. BricoKas MusHeCIO-
coOHOCTE, BOBHHKAKIIAA B Pe3yNbTaTe CKPEIMBAHNSA, Ha3BIBAETCH 2eme-
posucom. KnaccuueCKHM NPUMEPOM reTepo3nuca ABJSIeTCH MyJ — OPraHHaM,
BOZHUKIIMH B pe3ysbTaTe CKPENIMBAHHA OCJa M JOMAAH, DTO CHJILHEIE,
BEIHOCJIABLIE JKHUBOTHBIE, KOTOPBIE MOTYT MCIOJB30BATHCH B 3HAYHTEJBHO
fosee TPYOHEIX YCJIOBHAX, UYeM pojHuTelbcKue ¢opmsbl. ['ereposuc moxer
BO3HMKAThL TAKKe IIPH MEKIIOPOAHLIX, MEMCOPTOBBIX M MeKIMHEHHBIX
CKpelHBAHUAX.

B XHBOTHOBOJACTBE INIMPOKO NPUMEHSAETCH MEKIOPOAHBLIH TreTeposuc.
CrpemuBaHue [BYX pasHBIX [OPOJ, I'€HETHYECKH OTJIHYAIOIIUXCH Apyr
or apyra, gaer rubpuasr F,, reTepo3uroTHeeé [0 04YeHbL GOJBIIOMY YHC-
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Jy reHoB. 9TH rubpujbl GbICTPO pPACTYT, AT XOPOIIW#l IPHBEC, JOCTH-
raor Gosslioi Maccel 3a Oosiee KopoTkme cpoxm. Jlua monyuenms Taxo-
ro reTepo3uca HaJO0 BECTH OTHENBLHO CENeKIMIO IO Ka)Joil mopoae M mo-
JIyYaThs THOPHABI MEXIy HHMH.

B pacrerneBoACcTBE, B YACTHOCTH IIPH BBIPAIIMBAHWM KYKYPV3bI, MOMK-
HO HaOIOJaTh reTeposuc NMpPH CKPENMBAHMHU [BYX TeHEeTHYEeCKH OTJduYa-
omuxesa JUHAK. JIMHHHM BBEIBOAAT CAMOOINBLIEHHEM, B pe3yJabTaTe Yero
3HAYMTEJbHAS YACTh TEHOB NEPeXOJUT B T'OMO3UIOTHOE cocrofgHue. Pac-
TeHUA TAKUX JUHHUHA, KAK MTPABHJIO, HU3KOPOCJIBI M Majloyposkanubl. ['n-
OpuAbl e OT MX CKPelIMBAHMII BCJEACTBHE IeTepPO3UIOTHOCTH YACTO IIPO-
ABISAIOT TETePO3NC, BRIPAMKAIOIIMICA B JYYIIeM DPa3BHTHH BEreTaTHBHON
Macchl U B NOBHIIIEHHOM YypoiKae 3epHa. Y poskaiHocTh rufpujia cpaBHH-
TEJBHO € YPOMKAHHOCTHK copTa mnoBsimaercs B 1,5—2 paaa.

@ 1. Kakue ¢opMmel uckyccTeeHHoro orbopa sam ussecTHb? Oxapakre-
puayiite HuX.
® 2. O6baAcHUTE, C KAKONH IEIbI0 ONEeHMBAIT HACTE/JICTBEHHBIE KAYECTBA
IpoN3BOAHTENEH.
@ 3. IloueMy B NpaKTHKE CEeJbLCKOrO X03gifcTBa MCIONL3YIOT GaIM3KOpOA-
CTBEHHOE CKpenuBanue?
p 4. Tereposuc B moCHeAVIONIHX NOKOJEHUAX OOBIMHO HE COXpaHAeTCH,
saryxaer. Ilouemy, Ha Bam BArIAJ, STO IPOMCXOAHT?
5. Kakoso Guosiormueckoe 3HaueHue rereposmca?
Ilosropure § 34.

ow

§ 39. Norunnoudusn, omoanennasn
2ubpudusayus, UCKyccmeeHnbll Mymazenes
U uUX 3HAYEHUEe 6 CeneKyuu

Toaunnouaus M oTHANEeHHAH rHOPUAH3ALMA B CeJEeRI[HH PACTEeHMHH.
M=Horue RyJabTYpHBIE DACTEHUS NOAUNAOUOMbBL, T, €. cofepskar Gojee ABYX
ramyouaHEsIX HaGopoB xpomocoM. Cpean HOJMHMILIOMIOB OKA3BIBAIOTCHA MHO-
rve OCHOBHBIE NPOJAOBOJIBCTBEHHBIE KYJIbTYPHI: NIIeHUIA, KapTodess, oBec.,
ITocKONBKY HEKOTOPLIE MOMUILIOUALI 006JamaoT GOJBINON VCTOHYNBOCTEIO
K JeHcTBHI0 HeGJaronpuATHHIX (JAKTOPOB M XOPOLIel ypOMaWHOCTBIO, MX
HMCIIONL30BAHNE B CEJEeKIIHM OIpPABIAHHO.

CymecTByIOT MeTO/bl, MO3BOJAIOIINE SKCIePAMEHTANBHO TOIYyYaTh I0-
JIMIIOWHLIE pacTeHus. 3a MOCJAeAHHE TOAbI ¢ MX MOMOIILIO CO3AAHBI I10-
JHIJIONAHEIE COPTA PiH, IMPEUYHXH, CAXAPHON CBEKJBI.

Omdanennan zubpudusayus, T. €. CKPEIIUBAHHE DACTEHWN, KOTODhIE
OTHOCATCHA K PAa3HBIM BHAAM H Ja’ke pojaM, MepcrneKTHBHA A co3ja-
HUA COBEpPUIIEHHO HOBEIX (bopM pacreHmil. OpHaKO rHOPHABI NEpPBOro 10-
KOJIeHUs, Kak npasuio, Oecnnoxasl. [Ipmumaa OeCIuiofust 3axJII04aeTCs
B HAPYIIEHMHM KOHBIOTanum Xpomocom B meioze. [lommnmompmsamms ot-
JAJIeHHBIX TUOPHIOB NPHUBOAUT K BOCCTAHOBJEHHIO IIOZOBUTOCTH Oia-
rogapA HOpMaJU3alUM MeHOTHYeCcKOro mnpolecca. Brepsble oTedyecTBEH-
el redetuk I'. JI. Kapneuenko B 1924 r. Ha oOCHOBe NOJMUIIOMAHHU
COBZANT TIIONOBMTHIH KamycTHO-pemedHblil rubpup (puc. 50). Kamyera m
peabka B pgumionaHOM HaGope wuMmenor 1o 18 xpomocom (2n=18).
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CooTBeTCTBEHHO MX TaMeThl HecyT mo 9 xpomo- Penbka
coM (rammouzaHbii Habop). I'mbpua kamycrel u
pejgbkn uMeer 18 xpomocom. XpoMOCOMHBIN Ha-
Oop cnaraercs m3 9 «KamycTHBIX» M 9 epeseu-
HBIX®» XpomocoMm. 3tor rubpup OGecniofieH, Tak
KaK XpOMOCOMEI KANYCTHE M PEABKH HE KOHBIO-
FEPYIOT, TO3TOMY mpouecc ofpasoBaHHMS ramer
He MOKeT IpPOTeKATb HOPMAaJbHO. B peayiasra-
Te YABOGHHSA YHCJIA XPOMOCOM B GecriofHOM ru-
O6puze oxkasanuch ABA NOJHBIX (AUIIOMAHEIX) HA-
6opa XpoMocoM peasKH Hu kKanyersl (2n=36).

BenepcrBue aTOro BOBHMKJIM HOPMAJIbHBIE YCJIO- a&
BHA AJNA MeH03a: XPOMOCOMBI KAOyCThl H pPejb- Msd
KM COOTBETCTBEHHO KOHBIOTMPOBAIH MEXAY CO-  2n=18

Goit. Kaxxpas ramera Hecaa MO OZHOMY TPAarLIo-
uaeEoMy Habopy peabku u Kamyersl (9+9=18).
B aurore BHOBbL Okasajocs 36 xpomocom; ru6-
pHI CTaNl ILIOAOBUTHIM,

Msrkas nmeHnIna NPUPOJHBIN TOIHIIIO- VANV
U], COCTOSAINMA M3 IIeCTH ralIOMAHLIX HAGOpOB WEHID
XpOMOCOM POACTBEHHBIX BHJOB 3JIaKOB. B mnpo- WA
Iecce ee BO3HUKHOBEHHS OTJajJeHHas rubpupn- h :::::;t:’i‘
3anusd ¥ TOMWIUIOMAUA HTPANY BAMKHYIO DOJIb. 9.+9 Y " ribpin

MeToA0M NOJUNIOWAMIANNAYN OTEYECTBeHHBIE HEXT Y, 18418
CeJIeKIIHOHEePhl CO3[ajJ¥ paHee He BCTPEYABIIVIO- A E )

CA B IPHPOJE PAHO-NIIEHHUYHYI0 GOopMy — TpH- l'nﬁpun 2n=18
tukane. CosjaHue TPDHTHKAJE — HOBOrO BHaa  PeAekw u Kanycra
3eDHOBEIX, 00JAMAIONMIEr0 BEIJAICIIMMHMCHA Kade- ‘on/<™
CTBAMM, — OJHO U3 KPYIHEHIIUX AOCTHIKEHUN

Puc. 50. Ilpouecc nmpeomo-
ceneknuu. OH Obln BEIBefieH Guarogaps obbepu- NeHUS GECILIONMA Mex-

HEHHMIO XPOMOCOMHBIX KOMIUIEKCOB ABYX PASIMY-  guiog0r0 rubphia Ha oc-
HBIX POJOB — IMINEHMOB U pku. TpuTUKaze M0 wope noaumnomamaamnm
VPOXKAUHOCTH, NHTATENLHON IEHHOCTH M JIDYI'MM  (KamycTHO-DeAedHHI TH-
Ka4YecTBaM IpPeBOCXoAnuT oboux poamreneii. Ilo Gpux)

VCTOHYHMBOCTH K HeGMArONPHUATHBIM TOYBEHHO-

KJIMMATUYECKHM YCIOBHAM W HauboJsiee omacHbIM GOJIE3HSAM OHA IIpPeBOC-
XOJUT NIIEHUIY, He YCTyImas PpPiKH.

B macrosmee BpeMs reHETHKH W CEJEKITHOHEDHI CO3Jal0T HOBBIE GOp-
MBI 3JIAKO0B, ILIONIOBEIX M JIDYIHX KYJIBTYP € KHCHOJL30OBAHMEM OTAAJIEH-
HON rulpuausanmdyM M TOJHIIIOHIHHA.

Momunaowana ® oTHaNeHHAds THOPHAMBALUMA ¥ KMBOTHBIX. Iloam-
IJIONIHA Y JKUBOTHEIX B NpHUpoJe BeTpeuaerca peako. OHAKO Y HEKO-
TOPBIX BHJOB JOMalIHUX >XWBOTHBIX OHA BO3MOJKHA. MasecTHEIH oTeue-
cTBeHHBIN y4eHblid B. JI. AcTaypoB BHepBbie CO3[aj MOJMIUIOWAHBIE (op-
MEI TYTOBOrO mejgkonpsaaa. OH momen mo myTH, CXOAHOMY C TéM, KOTODBIl
npeanoxun I'. JI. Kapneuenko. Mcnonssdya oTaaneHHYI0 TROPHAM3AIIHIO
U NOJHUIVIOWAMNIO, OH CO3JaJ COBEpPIIeHHO HOBYK (DOPMY TYTOBOTO IIEJ-
KompsaAna, o0beJHHUBIIYI0O B CBOEM IeHOME XPOMOCOMBI ABYX DPA3HEIX BH-
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Jos. Dra pabora, HECOMHEHHO, OTHOCHTCA K YHCHY DIeCTAIMX AOCTHKE-
HUl coBpeMeHHOH OHOJIOTrHH.

HCKyCCTBeHHBINH MyTareHes' M ero 3HaueHHWe B CeJleKIMH. Bckope mo-
cle Toro, Kak OBIJIO IIOKA38HO, YTO BO3AelcTBHE PEHTTeHOBCKMMH Jyda-
MH Pe3K0 YBeJIMYHBAET TeMIl MYyTAIlMOHHOTO IIpoliecca W BbI3bIBAET Mac-
CYy HOBBIX MYTaIWil, TeHETHKH MNPHCTYIHIHM K paspaboTke MeTOA0B MC-
KYCCTBEHHOIO TIOJYUYEHMs MyTaluil Jns menei cemexnmuu. B xauecTse
MymazeHoe, T. . BRISLIBAIOINMX MYTAIMM ATeHTOB, B HACTOAIee BpeMs
IIMPOKO HMCIOJL3YIOT PasJUyuHBEIe BHAL MOHU3UDYIOINeH paauanuu (peHT-
reHOBCKHME Jy4H, TAaMMa-Jy4H, TeIJIOBble M ObiCTpbie HEUTPOHBI, YJIbBTpa-
dumoner) U crenuManbHBIE XMMHAYECKHEe COeJWHEHWHA.

B GoJBIIMHCTBE CJIY4YaeB MYTAIHH, BO3HWKAWINHEe Yy OPraHHM3MOB I0J
BAUAHUEM MYTareHoB, He0JaronpuATHBL AJAA MX Hocureneit. Ho mapsany
¢ MYTAIHAMH, PE3KO CHHIKAKOIUMH KU3HECIOCODHOCTh, BOBHUKAIOT M Ta-
KHe, KOTOPEIe MOI'YT IPeACTABIATL HMHTEPeC IJIA CeleKIIHH.

Herycemeaennwlit mymazenes, T. €. KOHTPOJIHDPYEMBIH Ye€JIOBEKOM IIPO-
ecC BOSHMKHOBEHHMS MYTAIWi, YCIEIIHO NpPUMEHAeTCHs B CeJIeKIIMM pac-
TeHWH M MUKpoopraHusMon. Memonn3oBaHue aToro MeTojJa OKAasaloch 0CO-
feHHO 3(@EeKTHBHBIM NPHMEHHTEJBHO K pPasHooOpasHbIM MHUKDPOOPraHus-
MaM: rpudaM, IpoKiKaM, BOZOpocaaM, OGakrTepusaM. MHUKpPOOPraHM3MEI
IIHPOKO HMCOONB3YIOTCH B IMHUINEBOH NPOMBIIIIEHHOCTH, B MPOH3BOACTBE
JIeKapeTB, OHOJOrMYECKH AKTHUBHBIX BeIECTB, & TAKMe B MPOMU3BOJCTBE
KOPMOB AJs HUBOTHBEIX. O0nacTH UX OPUMeHEHHS NOCTOAHHO PacIIMps-
orcA. C MOMOIIBEK MCKYCCTBEHHOTO MYTAT€He3d, B YACTHOCTH, IOJYYeHBI
IIecHeBEIe IPHOKM, TPOAYOUDYIOIIHE AHTUOMOTUKM B THICAYHM pa3 af-
dexTHBHEe, yeM ucxonHble Qopmbl. 3HAYEeHHe AHTHOMOTHKOB obImenaBe-
CTHO: OHM COXPAHSIOT JKM3Hb MUJLIHOHAM Jjiogeit. Mcnons3oBanue HMCKyC-
CTBEHHOT'O0 MyTareHe3a B CeJ€eKIIAH IIPHBEJIO K CO3JAHHIO BHICOKONPOAYK-
THBHBIX [ITAMMOB MHKPOOPIraHM3MOB — IIPOAYNEHTOB BHTAMHHOB,
AMHHOKHCJIOT, 0eJKOB, KOTOpble AKTHBHO HCIOJbL3YVIOTCA B MeJHIINHE U
CeNBCKOM Xo03sicTBe. B OyayviieM poJbs MUKPOOPraHM3MOB B DPa3IHYHEIX
OTpacisaX 4YeJIOBeYeCcKOH KU3HH HeusbGemHO Bospacrer, 4ro ere OoJbie
IIOBBICAT 3HAYEHHME CeJIeKIIHH W T'eHEeTMKHM MHKDPOOPraHM3MOB.

Braromapsi HCHOJIL30BAHWI0 MYTATEHOBR BO3HMKAKT MYTaHTHEIE (JOPMEI
pacTeHuii, ¥ KOTOPBIX COXpPAHEHEl IIeHHLIE CBOMcTBA (DOPMBI HMJHM COpTa
¥ BMECTE C TeM VJIYUYIIeHk NpPU3HAKH, O0COOEHHO HHTepecyollue CeseK-
IIHOHEPOB.

MyTaHTHOE pACTeHHe JIMIIL B PENKMX cJydadx MoxKeT OmITb cpasy
PONOHAYAJBHUKOM cOpTa. B DOJBINIMHCTBE CIyYa€B TAKHE DACTEHHH CJIY-
JKAT MATepUuanIoM, KOTOPEIH MOXKeT OBITh MCIOJBL30BAH 15 CO3JMAHUA COP-
ToB myreM rubpuamsanmd u orbopa. Takmm o0paszoM, HCKYCCTBEHHBIN
MYTAr€HEe3 ABJASAETCHA BAYKHBIM B 3(p(EeKTHBHEIM B apceHajle MeTOAOB, MC-
[OJIb3YeMBIX B COBPEMEHHOM CceJeKI[UH.

Ilpumepom oadpeKTHBHOCTH MeTOJAa HMCKYCCTBEHHOI'O MYTAareHesa MO-
JKET CAYXKHTE copT sApoBoi mneHunkl Hosocubupckasa-67, cosgaHHEIR B
HWacturyTre nmronoruym U reHeruxku CubGupcroro orgenesus PAH. Srtor

lMymaaeues — Mpolecc BOIHUKHOBEHHA MYyTaluil.
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COpT MOJAYUYeH HA OCHOBe MYTAHTHOH (OpMBI, BO3HHKIIEH MMOJ BJIUSHH-
em 00paboTKM DEHTreHOBCKHMH JydaMH ceMAH copra mmeHunsl Hosocu-
6mpckan-7. Copr Homocubupcrasa-67 xapaxkTepuayercd YKODOYEHHOH H
VTOJNIIEHHON COJTOMHHOM, BCJEACTBHE Yero 3HAUYHTENLHO HOBBICHJIACE €10
yeroffumBoeTs mpoTHMB mnoseranus. OH cmocofeH B ycuaoBMaAX 3anaaHon
Cubupu gaBarh ypoxkait ao 30—40 m/ra u obragaer BBICOKMMHU XJjebo-
NEeKAPHBIMY KAYEeCTBAMH.

e 1. Ilouemy oThanenHas rubpuanMsanus Beger K Oecmnoguio rubpujgos?

® 2. Yro BaM HM3BECTHO O NMPHMEHEHHH NOJUILIOHANM B CEJeKIHH?

® 3. BoaMOMKHO JIM CO3JAHUE IJIOJOBMTHIX OTHANEHHBIX rubpuyoB y Ku-
BOTHEIX?

» 4. ObbAcHUTE MEXAHU3M HCKYCCTBEHHOTO MyTareHesa, ero MOJEKYJAp-
HEIe¢ OCHOBBEI.

5. Ilpeacrassre cebe, yro BEl cenexknuonep. Ilepen samu crouT 3ama-
Ya BBEIBECTH HOBBIH BBICOKOYPOMMAWHBIA COPT NIIEHAIBI HA OCHOBE
MCKYCCTBEHHOTO MyTareHesa. PacckamkuTe 0 MOCJe0BATENbHOCTH
Bamed paboTel ¥ PACKpOWTE ee cojepiKaHHe.

o] Ilosropure § 17.

§ 40. Yenexu cenexyuu

VYBeluueHHe MPOMSBOJACTBEA CEJIbCKOXO03AHCTBEHHOH NPOAYKIMH KaKk B
MHpe, TAK M B Hamed crpaHe 0asupyeTcA HAa HCHOJb30BAHMHM IIOTEHIIHA-
Ja COpPTOB PACTEHHH M TOPOJ HHUBOTHBIX, IOJY4YEHHBIX B NpOIECCe ce-
gexknuu., JIpyrumm crosBamu, Hame 6Gaaronojydde HaOpAMYIO CBA3AHO C
YPOBHEM pasBUTHA H 3(M(EKTHBHOCTLIO CEJeKIHH, UTO M OIpeJelifser ee
0co0yiI0 BHAYHMOCTE JJIs 4YeJIOBEeYecTBa.

XOoTA 4YeJOBEK M OCBOMJ TOJ CeJbCKoe Xoasiictso Bcero 10% cymm
HAIel IIaHETHl, HO VBEJHWYHATH BHAYHUTEJLHO JOJI IMaXOTHRIX 3eMelb
cerojiHa HEBO3MOXKHO, TAK KAaK BCe JIOCTYIIHbIe HA CErojHs pesepBbLl IpH-
FOMIHBIX [JA CeJbCKOro XOo3faicTBa 3eMesb (axrTudecku ucyepnansl. Oc-
TAETCH OJHO BHAUYMTEJIBHO YBEJIWYHUTh OTAa4Yy HCHOJBL3YEeMBIX 3eMeJib,
Pe3K0o MOBLICHThL NMPOJYKTHBHOCTL PACTEHHH M KMBOTHBIX.

3a nocaepaue 100 Jer cemexknusA A0CTHUTJIA [MOPASHTEIBHBIX YCIEXOB.
YposxaiiHoeTs, 3epHOBLIX NOBBICHJIACH Ha MOpANoK. CerojHA B PA3BHTHIX
crpaHax moaydaior a0 100 1/ra nmeHMnb, puca, Kykypysel. Ilo Ho-
BEIM COPTAM KapTodess 3apermcTPApPOBAH DEKOPAHBIH ypOXKail HOUTH B
1000 u/ra, T. e. B uUeTHIPE pasa BHIIIE CPEJHEr0 I10 BO3/EJIBIBAEMBIM
copraM.

IMono6uas kapTuHa Habmogaerca M 1o ApyruM Kyiabrypam. CpasHe-
HHEe CPeAHMX ¥ DPEKODPAHBIX YDOMKAEB CBHUAETE/NLCTBYeT JHIOL O TeX pe-
3epBax, KOTOPBIC 3aJI0KEHBLI B HOBBIX COPTAX M MOTYT OEITE peajn30Ba-
HBl IPM COBEPIIEHCTBOBAHUM TEXHOJOrHIl BOBJEJLIBAHMA DacTeHuii. IT0
TAK)Ke CBHJETEJLCTBYET O TOM, UTO CeJeKIUA HMeeT OrpOMHbIe MepcleK-
THBBI B JleJlé HAPALIMBAHUA IIPOJOBOJLCTBEHHOTO IMOTEHIHATA.

MomnjHoe pasBUTHE >KHMBOTHOBOJACTBA 34 NOCNEIHWHe NEecATHJIETHs IpH-
BEJIO K MOABIEHHUIO BBIAAIONIMXCHA MOPOA >KHUBOTHEIX. [IpOAYKTHBHOCTE MO-
JIOUHOTO CKOTa Y HEKOTOpPBIX mopox mocturia 8—10 Teic. KI MOJOKa B
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roa. Hoseiit cubupckuil THOD POCCHIACKOW MSCOMIEPCTHOW ITOPOALI OBEIl
OTJIIMYAETCA BBHICOKOM MSACHOH M IIEPCTHOH NPOAYKTHBHOCTHW. Cpemusas
macca Gapanos cocrasiaser 110—130 kr, cpefHHIT HACTPUT IIEpCTH B UH-
crom BojokHe 6—8 Kr. Jlyumme nopoawr Kyp aator no 400 sum B ron
HA HeCYIIKY, a OpoiyiepHEIe WLBIILIATA JAOCTUral0T Macchl 2,5—3 Kr aa
ceMb HeJelb.

KoMmnneke celeKIHOHHBIX MPUEMOB, MCIOJb3YEMBIX B MOJOYHOM CKO-
TOBOJACTBE, Ha3bIBAETCA KpynHomacwmalbHoi cenexyueil, OHa BKJIIOYAET
cb6op BCeH CeJeKIIMOHHO-TEHEeTHUYECKOW MH(ODPMAIIMH, COCTABIEHUE OIITH-
MaJbHO! CTPATErHMH CeJIeKIHOHHOH paboThl, OLEHKY IeHOTHIIOB JYYIINX
MUBOTHEIX, cO3/laHWe 0GAaHKOB B3AMOPOMKEHHOM CHEPMBI OT AJUTHBIX Ohbl-
KOB, 0TOOp ¥ a(h(eKTHBHOE HMCNOJb30BAHME JIYYIIHX KOpoB. MeToxn! rop-
MOHAJIBHBIX BO3/IeMCTBMH M TPAHCIJIAHTAIIMM IO3BOJSIOT IOJYYATH OT
JY4YIOAX KOPOB AECATKHM 3MIOT B I'oj M BEIPAIIMBATE MX B KOpPOBax, HUMe-
omux 6osee HM3KYIO IUVIEMEHHYIO HEHHOCTh. Besi cucreMa ynpasiseTcs
U3 ejuHOro uH(pOpMANHOHHOTO IeHTpa. Takas mmuporomacmrTabHas ce-
JIEKIUS I103BOJISIET IOBBIMATE NPOAYKTHBHOCTH nopoasl HA 1—2% B rox.
9TO OYeHL BEICOKHI IOKasaTes]b AJA TAKHX MEAJTEHHO DA3MHOMAKOIIHX-
Cfl JKMBOTHBIX, KAK KPVIHLII pPOraTelii CKOT.

CeslleknmoHep, co3fgaloUIdii HOBBIE COPTA DACTEHMH ¥ MOPOALI KHBOT-
HBIX, — 3TO MpekjJe BCero y4eHBINH, B COBEPIIEHCTBE BJANEIINANA 3HA-
HAAMHA TEeHEeTHKH, CHCTeMATHKH, (DH3HOJIOTHM ¥ MHOTMX ADYTHX HayK.
Kpome Toro, aro, o0pasHo TroBODS, XYHOMXKHHK, CO3JAMOIIAI BHAYAIE
abcTpakTHbI 00pas GyAyInero copra pacTeHHM# MM TOPOJABI KHBOTHBIX
H TOJBKO IIOCJe 3TOrc NIPHCTYHNAIOLIHA K €ro peajJbHOMY BOILIOIIe-
Hno. CoueTaHume TAKMX ABYX KAYECTB B OJHOM YeJOBeKe SABJIAETCH M10-
BOJIBHO DPEIKWUM fABJEHUWeM, I03TOMY BRIJAKUINXCS CEJeKIMOHEePOB, CO-
3MaBIOIMX JIydIlIde COpPTA PACTEeHHH MM IOpOABLI KMBOTHBIX, 3HAKIT IO-
BceMmecTHO, Hambosiee m3BecTHBIE POCCHMIICKME CeJIeKIMOHEpHI-PACTEHHEBO-
aei: A. Il. Mlexypaun u B. H. MaMoHTOBA — 1O APOBOH MIIEHU-

ne, U. B. Muuypunu — no miaoxoBsim pacrenusm, II. I1. JIykba-
HeHkKo u B. H. Pemecno — no osumoin mmenunme, M. WM. X amxmxu-
HoB u I C. Taneer — mo kykypyse, B. C. IIycroBoiiT — mo

noaconHedHuKy, M. ®. Ueanmor, H. C, Barypusn, B. A. Crpys-
HUKOB BHEC/IM KPYNHBIH BKJIaZ B CO3ZAHWE HOBBIX IOPOJ XHBOTHHIX,

Hoseitmme MeToan! cexexuun. BypHoe pasBUTHe HOBBIX METONOB HC-
cleJOBaHMI B TeHETHKe, pacIIMpeHWe M yriaybjeHHe HAMIMX NpejacTaBJe-
HUA O CTPYKTYpe M 3aKOHAX OPraHUSAlMM HACJIEACTBEHHOrO ANNApaTa
KieTku oOyCJOBHJIM co3fiaHue W paspaboTKy NPUHUMAJBHO HOBBIX METO-
noB cenexuny. IToABMIMCH TaKue HANPABJEHUA COBPEMEHHOIl I'eHETHKH,
KaK KJeToOuHad WH)XeHepHA M TeHHas WHKeHepus. |IpMHOMTHAILHOE OT-
JINYHE JAHHBIX METO/IOB OT TPAJAHIIHOHHO HCIOJL3YEMLIX B CEJeKIINH, Ha-
IpUMED MyTareHes3a, COCTOMT B IeJIEHAIIPABJIRHHOM PACHIMPEHUM TDAaHUI]
H3MEHUYHMBOCTH I'€HOTHIIA, B IJIAHHPYEMOM pasHooOpasMH HMCXOMHOrO Ma-
Tepuana pus cejnexknun. Hanbonbpllee mpUMeHeHUE 3THM COBDEMEHHEIE Me-
TOABI TOJAYYHIA B CeJIeKIUM pPACTEeHHI.

Kaemounasa unicenepus M KJIOHUPOBAHUE CBA3AHBI C KYJbTHBHDOBA-
HHUEM OTAEJbHBIX KJETOK HIM TKaHed HA CHeNMAaJbHBIX HCKYCCTBEHHBIX
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cpepax. Ecam B3ATH oTAenbHBIE KJIETKH PACTEHHN M IepecaguTh MX HA
cleluaibHble Cpelbl, COAepralllHe MUHepalbHbIe COJH, AMMHOKMCIOTHI,
TOPMOHBI W JAPYIrHe NHUTATe/]bHblE KOMIIOHEHThI, TO OHH CIIOCOOHBI PACTH.
9T0 3HAYMUT, YTO B TAKMX M3OJIHPOBAHHEIX OT OPraHM3Ma TKAHAX M KJeT-
KAX IIPOJOJIIKAIOTCH KJIeTOYHbIe AeneHHus. HO camMbiM BaXKHBIM OKa34J10CH
TO, YTO OTHAEJbLHBLEIC PACTHTENbHBIC KJIETKH B TAKHX HMCKYCCTBEHHBIX YCJIO-
BUAX 007aAaI0T CHOCODHOCTEIO K (POPMUPOBAHUKD IMOJHOLEHHBIX pacTe-
HHil. Ita Mx ocofeHHOCTL OBLIA MCIOAbL30OBAHA AJA CEJNEeKIUH.

Ecam HeoOXoAWMO, HANpUMep, MOJYYHThE COJIEYCTOHWYMBEIE paCTeHHA,
TO AN KYJAbTHBHPOBAHHUA KIETOK DPACTEHUH COCTABJIAETCH CIelHabHas
NUTATEJIBHASA Cpejla ¢ MOBBIINIEHHBIM COAEpPIKAHMEeM cOoJiell M TBICAYH pac-
TUTEJbHBIX KJETOK BBICEBAIOTCA Ha 3TH cpeibl B uamkax Ilerpu. BoJb-
MIMHCTBO TAKHX KJETOK, HE BBIJAEPIKHBAH BBICOKMX KOHIEHTpauui co-
Je#, rubHeT, HO OT/el/ibHbIe BLIKMBAIOT, W M3 HWX, Kak HauboJsee coje-
YCTOMUYMBBEIX, MOrYT pereHepupoBaTh Ielible pacTeHus. OTO ONUH U3
MIPUMEPOB CeJEKIHHM HA KJIETOYHOM YPOBHe, KOrja oT60opy mIOABepraior-
cA He leJble PACTeHHH, 4 KJETKH, M3 KOTODPBIX IOTOM BOCHPOM3BOLAT-
cA pacreHus. llperMmyImecTsa KJeTOUHOH CeJIeKIMH OYeBHIHBI, TAK KakK
B obbeme oaHO¥M uamku IleTpn MOXKHO NMOMECTUTH ThICAUM KJETOK, YTO
BO MHOr0O pas MNOBLIIIAET BO3MOMKHOCTH oTOHOpA.

B oramume oT pacTeHHE Y JKHMBOTHBIX TaKOH CHOCOOHOCTBIO PACTH B
HCKYCCTBEHHOW Cpejle W /[JAaBaTh HAYAJO [eJbiM opraHuamam obaajawT
TOJBKO 0CcOOLIe ¢Mao06bie Kaemku, B ocoberHocTH SMOpPHOHANLHLIE CTBO-
JIOBEIE KJIETHKH. HGDBOE B MHpe KJOHHDPOBAHHOE XHWBOTHOE — OBIA ,IIOJI‘
au — Owwmo nonydeno B [ormamanu 8 1997 r. Inst aroro yueHwie Ie-
PeHecJH HAPO CTBOJOBOH KJIETKH, B3ATOM M3 MOJOYHOI sKeje3bl, B He-
OILIOZIOTBOPEHHYIO ANIEKIeTKY OBIBI, H3 KOTOPOM OBLIO IpeABAPHTENBHO
yaaneHo coOcTBeHHOe AAPO. 3aTeM 3Ty AWMEKJEeTKY IepeHecad B MATKY
OBIlbI, ¥ B IOJIOMKEHHBIH CPOK POAMJIOCH II€PBOE KJOHHMPOBAHHOE KHBOT-
Hoe. B Hacrosmee BpeMs IOJY4YEHBI KJIOHBLI MBIIIEH, KOPOB, CBHHEH, Kpo-
JUKOB M JIpYIMX KUBOTHBIX (puc. 51).

I'ennan unxcenepua. Ilox reHHON HHKeHepuell OOBIYHO MOHMMAIOT HC-
KYCCTBEHHhIﬁ IepeHoC HYHHBIX T'eHOB OT OIHOI'O BHOA HBBIX OpPraHu3-
MOB (6aKTepuil, KWBOTHBIX, DPACTEHHH) B APYrod BHMJ, YacTO OYEHb Ja-
JeKHH M0 CBOEMY NPOHCXodJAeHN0. YTo0Bl OCYLIECTBHThL NEPEHOC I'eHOB
(unu mpaHczeHe3), HeoDXOQMMO BBINOJHUTH CJIEAYIONIHE CJIOKHBIE OIle-
panmuu:

— CO3flaHWe CHelHaJbHBIX INeHeTHUYeCKHX KOHCTPYKIHH (BEeKTOpPOB), B
coCTaBE€ KOTOPBIX HAMEUEHHBIe T'eHbl OYAYT BHEAPATHCA B IeHOM JIpyro-
ro Buaa. Takwe KOHCTPYKIHHM, KPOME CAMOro reHa, JOJIKHEI CONEPIKAThL
Bce HeoOXoaMMoOe HJsi YIOPABAeHHA ero padoroi (B YACTHOCTH, IPOMOTO-
Pbl) M TeHbI-«PENopTepsl», KOTOpkLIe OyAyT coodLIATE, UTO IMEePEHOC yClemll-
HO OCYIIEeCTBJIEeH;

— BHeJ[peHHe TeHeTHYeCKUX BEeKTOPOB CHAdYajla B KJETKY, a 3aTeM B
reHOM APYroro BHJ& M BhIPAIIMBAHME M3MEHEHHBIX KJETOK B IeJble Op-
TAHW3MBbI.

PacreHnsa M KHBOTHBIE, I'eHOM KOTOPBIX H3MeHEH B pe3yJbTaTe Ta-
KHX TeHHO-MH)XEHEpPHBIX OIepalivii, MOJYVYHJIH HA3BAHHE MPAHCZEHHbLX.
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Puc. 51. OcHOBHBEIe 9Tanbl KJIOHHPOBAHHMA JKHBOTHLIX

Hna Gonee HAMALHOIO IPEACTABJEHHS PACCMOTPHM, KAK Y4€HBIM M3
pasHBIX CTpPaH, B TOM YHCJAe ¥ HAIIeH, YIAJIOCh C [OMOIIbI) T'€HHO-WH-
JKEHEPHBIX METOJOB CO37aTh IeHHBLIE AJA CeJeKINH HOBble (DOPMBI pac-
TeHWH.

B npupope cymecrsyer dakrepusa Bacillus thuringiensis, sripabarsi-
Bawmaa Oeslok, HazblBaeMbIH sHJoTOKcHHOM. [IpuW nonaszaHum srtoi Oak-
TEePHH B JKENYAOK HACEKOMEIX — BpEAHTENEH CeLCKOX03AHCTBEHHEIX pac-
TEeHHH 9HAOTOKCHH BBISBIBAET PA3DPYIIEHHEe CTEHKHM JKeJyJKa u rudeab Ha-
cexomoro-ppenurensa. Takoe cBOMCTBO GejiKa IeHHBLIE HWHIKEHEDHI DTN
HCIIONB30BATD A4 co3tanusa QOPM CelbCKOX03AHCTBEHHBIX PACTEHHA, YeTOM-
YMBBIX K HACEKOMBIM-BpeauTenaM. OHM BBIIEIWIN u3 DAKTEPUANBHOM
OHK ren, xoaupymoumuil sHIOTOKCHH. JTOT TI'eH OB BCTPOEH B COCTAB
IPUPOJAHBIX TEeHeTHMHECKNX BEKTOPOB — ILIA3MHJ, INPHUCYTCTBYIOIIUX B
KJIeTKAX IoUuBeHHOH Oaxtepum Agrobacterium tumefaciens. Droii Gakre-
pueld ObIIM 3apasKeHbl KYCOYKH PACTHTENBHOH TKAHM, BRIPAIABAEMOH Ha
nuTaTeNbHoO cpene. Yepes HexKoTopoe BpeMs IIA3MUIBI, HECYIMe TeH
DenKa-TOKCHHA, BHEAPUJINCH B DPACTHTEILHBIE KJETKH, M I'éH BCTPOMICH
B JTHK pacrenmii. 3aTeM KYCOUKH PACTHUTENBHOH TKAHN I[epeHeclIn Ha
MUTATeIbLHYIO CPeAy APYIoro cocraBa, KoTopas ofecrmeunBaeT PoCT M pas-
BUTHE ITOJHOIEHHBIX pacTeHuit. B KOHIlE KOHIOB Takue pacTeHus Oblan
BBIPAIeHbl W BBIACHHUIOCH, YTO €CIAM HA HUX JHCTbA HOCAAUTE T'YCeHUI]
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HACEKOMBIX-BPeJIUTE/Ie, TO, OTBEJNAB DACTHTENbHOH TKaHM ¢ OeJTKOM-TOK-
CHHOM, TYCEHHIEI MoruGaiT. BakHO, UTO TOKCHMH OKa3ajcf IubesbHBIM
TOJBKO IS HACEKOMBIX M COBepIIEHHO De3BpeJHBIM JJId YeJOBEKa U Celb-
CKOXOGHﬁCTBEHHHX HHBOTHBIX. OHHCRHHMM BhIITIE NYTEM K HACTOAIIIEMY
MOMEHTY YA&J0Ch NOJYYATH (GopMmbl xaprodens, Tomaros, Tabaxa, pamn-
ca, yCTOMYMBBIE K pPasHOOOPASHBIM CEILCKOXO3ANCTBEHHBIM BPEIHTEJAM.
IIpy sroM oTmagaeT HEOOXOZHMOCTH BO BHECEHHMHM XUMHUYECKHX HWHCEKTH-
IIHJ0B, OT KOTOPBIX CTPAJAIOT HE TOJbKO JIKAWA, HO M MHOI'ME »HBOT-
HBIE: HACEKOMBIe, 3BepH M nruikl, Crnenmanuerbl B o6/acTH MOJIERYJIAp-
HOII OMOJIOTHMM [epeja/ii BHHOIPaagy TeH MOpOBSOYCTOMYMBOCTH OT JAUKO-
PacTyIero poJcTBeHHMKA KanycThl Opokkosau. [losyuerue MOpPO30OCTOIKOTO
copra 3aHsao Becero rog. OObIYHO BbiBeJEHHWE HOBOI'O COpTa BHHOTpajaa
zaHuMaeT or 25 go 35 JeT, NpH 5TOM TPAJAUIIMOHHLIE METO/Ll He I03-
BOJIAIOT MEPEHOCHUTh TeHbl OT JAPYI'HX PacTeHwil, He OTHOCAIIUXCHA K pO-
ny BuHOrpajna. TpaHcreHHbIE DACTEHHMA BhIPAIIMBAIOT BO MHOTHX CTpaHax
mupa. Ha mepsomM mMecre no pasMepy MOCEBHBIX ILIOIIajell IOJ TpaHC-
reHabIMM pacrennamu Haxoparca CIIIA, Apremrmna u Kurait. Boaemre
BCEro 3eMJIM 3aHMMAIOT TPAHCTeHHBIE COfH, KYKYypy3a, XJONOK, panc Hu
KapTodenb.

Buinm paspaboransl U pyrue crocoObl BBeJEHUA HOBOIT HacCaeACTBeH-
HOI MHGMOPMALWH B KJIETKH PACTEHHH ¢ HCHIOJL30BAHUEM JJIEKTPHUECKUX
paspsAOB M TeHHOH MNYIIKH, CTPeJsioieil 4YacTUIaMHM MeTaJja ¢ HaHe-
ceHHBIMM HA HuMX (parmenramu JTHE.

IlepeHoc HOBBIX I'€HOB B T€HOM MKHBOTHEIX obecrneuymBaeTcd PAa3HBIMH
meropamu. Henonsszyerca mukpomnsermusa [IHK B sapo siunexiaeTkn.
Bupycnr moryr mepesocuTs yuactku uyikepoxaunoir [JHK B kyneTHBHpYe-
Mble dMOPHOHAJBHBIE CTBOJIOBBIE KJIETKH KHUBOTHBIX. Takme maMeHeHHBIE
CTBOJIOBBIE KJIETKHM 3aTeM TPAHCILIAHTHDPYIOT B pasBuBalomiuiica sMOpHOH
M IOJYyYaT XMUMEpPHBIX KHBOTHBIX. XMMEpPAMHM OHU HA3LIBAIOTCA MOTO-
MY, 4TO YACTH UX KJETOK IIPOUCXOIAHUT OT COOCTBEHHBIX KJIETOK aMOpHO-
Ha, 4 4acTh — OT M3MEHEHHBIX TPAHCIUIAHTHPOBAHHBIX KiaeToK. IloTom-
KM TPAHCIJIAHTHPOBAHHBIX KJIETOK Y4YACTBYKT B (OPMHPOBAHHH MHOTHX
TKAHEH M OPraHoOB XHMMEPHBIX >KHBOTHBIX, B TOM YHCJIe ¥ TOJOBLIX KJe-
TOK. 3’[‘0 OTKpPBIBaeT BO3MOXHOCTH HOJy4YeHHHA II0poJ TPAHCTIeHHBIX H{H-
BOTHEIX, HECYIOHX XO3AHCTBEHHO IIOJIe3HBIe INPHU3HAKH.

® 1. Kakue nepcrneKTHBBI OTKPBIBAKTCH B CEJEKIHH B CBA3H ¢ NpUMe-
HEHHEM METOJ0B KJEeTOYHOH MH:KeHepuu?

® 2. Pacckakure o MeTodax KiaeTounoil mmixeHepun. Kakwme pesysbra-
Thl OLIIM HOJYYEHBI NPH WX MPUMeHeHHH?

@ 3. llepeuncanre OCHOBHBIE ONEPAINM, NMPOBOJUMBIE C KICTKAMH MHK-
POOPraHMGMOB, PACTEHMH H JXHBOTHBIX IIPH MCIONL3OBAHUM TeHHOM
un:keHepan. K Kakum peaynsraTraM NpUBOAUT Takas pabdora?



3BOJIIOUUNA

I'naéa X. PASBUTHE DBOJIOIHMOHHBIX H/IEM.
TOKA3ATEJBCTBA DBOJIOIHH

J8oNI0OYUSs — HTO HCTOPUUYECKOe H3MeHeHue (OopMbl OpPraHu3aluy u
TIOBEIeHUA XUBBIX CYIIECTB B PAAY NOKOJEeHWI. JBOJIOIMOHHAS TEOpPHs
naer o0BbACHEHHE TOH COBOKYIHOCTH NPH3HAKOB, KOTOpPBIE XapaKTepH3y-
0T BCE }XHMBOE Ha 3eMJie.

JKuBBle cylecTBa OTIMYAET NMOPA3HTEJIbHAadA CHOMKHOCTH MX OpraHdsa-
UM, U3YMHTEJIbHAA KOODAWHALMA OTAEJBHBIX UACTEH B opraHusme, co-
rJIacOBAHHOCTH OMOXHMHMYECKHX H (DH3HOJOTHYECKHX peaxkuui, yIUBH-
TeJbHAA Leecoo0pasHOCTh MX CTPOEHUA M MOBEAeHHUA, aJAlNTHBHOCTD HX
JKM3HEHHOHM CTpaTermy M TAKTHKH M (aHTACTHYECKoe pasHoobpasue dopm
oT GaKTepHH OO0 YeN0BeKAa.

Kakr Bce aro BosdHukg0? STOT BOIPOC BOJHOBAJ UYEJOBEUECTBO C [APEB-
HeHImuX BpemeH, Pas/jMuyHBle PEJUIHM AABaJ¥ OOMH M TOT JKe OTBET: BCe
BUABI KHBOTHBIX M pacTeHuil ObLIM CcOTBOpeHLI BOrom, CJA0MHOCTH HX
OpPraHH3aIM¥ M TOHKAA KOODAMHALWA YacTed OpraHU3Ma ecTb yOeaHuTelb-
HOe J0KAasaTeJbecTBO myapoctu Teopna.

B Hacrosmee BpeMs OGONBIIMHCTBO YYeHBIX y0eK[IeHbI, UTO BCe MHO-
roo0pasue >XU3HEHHBIX (OPM, HACENAIONIAX HAIIY IJIAHETY, BOZHHKJIO B
pe3yJbTaTe AJIHTEJBHOIO IIPOIEcca 3BOJIONHM, OCHOBHBIM MeXaHHU3MOM
KoTOoporo OblJI ecTeCTBeHHBIH OTOOD CAyuyalHBLIX HACJIEJACTBEHHBIX H3MeHe-
Hu#t (Myrauuii). OcHOBBEI COBPEMEHHONW TeOPHH 3BOJIOUUM OBLIM 3AJ03Ke-
HBl BEJIMKHM aHrAWiickuM Hatypasucrom Yapasom [apsunHOoM.

§ 41. BosnukxHnoeenue u passumue
960LI0YUOHHBLX NpedcmasieHuil

HPE}IHOCHJIRH IBOJIOIIHOHHIMA. HCI Mmepe paSBHTHﬂ HayKH cTanmnyl Ha-
KATlIMBATLCA JIAHHBIE, TPOTHBODEYAIIWE HJAee HeW3MeHHOCTH BHIOB.

T'eonoruueckue MccaeJOBAHUA MOKA3AJH, YTO KM3HE Ha 3eMJje cyie-
CTByeT He HeCKOJIBKO THICAY JieT, KAK CUMTAJIOCHL DAHBLIIE, & MHOIMe MHJ-
JHOHBI JIET.

Belin HalileHBl HCKONAEMBIE OCTATKH JPEeBHMUX KMBOTHBIX M pacre-
HHM, CXOAHEIX C COBPEeMEHHEIMH, HO B TO iK€ BpeMf OTAMYAIIIMXCH OT
HHX TI0 MHOTI'MM OCOGEHHOCTHM CTpDEHHS. BTO MOI'JI0 CBHOETEJBCTBOBATH
0 TOM, YTO COBPEMEeHHBIe BHAbl €CTh M3MeHeHHBIe MOTOMKH MABHO BEI-
MepIINX BHIOB.

ObHapyUI0Chs YAMUBUTENLHOE CXOACTBO B CTPOEHMM U B ocobeHHO-
CTAX MHAMBHIVAJILHOTO PASBHTHA PA3HBIX BHJAOB JKHUBOTHBIX. OTO CXOJ-
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CTBO VKA3BIBAJI0 HA TO, YTO PA3HBIE BHJALI B JANEKOM IIPOLLIOM HMEIH
obImuX TNpesKoB.

30010TH 1 DOTAHWUKH CTAJIKHBAJIWACH C TPYIHOCTAMH B pasrpaHH4YeHHH
BHAOB M pasHOBHAHOCTell. PaspaboraHHas BeJIWKHM IIBEJCKHUM YYeHBIM
Kapnom JluHHeem cucrema KUBOH npupojsl Obljia 1ocTpoeHa IO IPUH-
IOy CXOACTBA, HO OHA& MMeJa HepapXMYecKYKw CTPYKTYPY W HABOAHIA
H& MBICJIE O POACTBE MeXAY ONHBKHMH BHIAMH JKHBBLIX OPraHM3MOB.

AHanusupysa oTH (HaKThl, YUYEHBIE NPUXOAHJM K BRIBOAY 00 M3MeH:-
€MOCTH BHA0B. ABTOpPBEI OTHMX MNPEeACTABJICHHMH DACCMATPHBAJH H3MeHeHHe
BHIOB BO BPEMEHM KAK Pe3yJbTAT pPa3BepThIBAHKUA (0T JIAT. «dBOJLBO» —
Pa3BepPTRIBAI)) HEKOero IpeABapHTeNBHOro saMeiciaa TBopua, sapaHee co-
CTABJIEHHOHW MPOTPAMMEI B XOJI€¢ MCTOPHYECKOT0 PA3BUTHA. JTA TOUKA 3pe-
HUA NOJYUMJIA HASBAHUE 3I80aUUOHUcmCcKol. Takue B3TAAILI BEICKA3BI-
pamm B XVIII B. m B mHavane XIX B. 7K. Brooddon, B. I'ere, K. Boap,
Jpasm [lapBuu aen Yapnsa Jlapsusna u ap. OgHAKO HU OJMH M3 3THX
VUYEHBIX He IPeAJIOKNJ YAOBJETBOPUTENLHOr0 00bACHEeHUA, MoYeMy H Kak
MEHHAJINUCH BH/bL.

Jsomonuonnan Tteopus Jlamapka. Haubonpmyw mn3BecTHOCTH IIOJY-
ypia Teopus (parnysckoro ydenoro Mawma Barwmcra Jlamapka. B csoeit
kuure «®Pujocodpus zcomorum», onybamKoBaHHOM B Havase XIX B., oH
HACTAMBAJI HA M3MEHAEMOCTH BHJAOB. B mpoTuBOpeume ¢ TrOCHOACTBOBAB-
ImMMH TOorjga B3rjlAjaMH HamapR YTBEpXEIA, YTO BCe BHJ/bI, BKJIIOYaH
YyeJIOBeKa, MPOH30OIIIHM OT APYTHX BHJOB,

IBosronuA, corsacio Jlamapky, npepcrasidasiack KaK HellpephIBHOE I10-
CTyNaTe/JIbHOE IBHXKEHHE OT HHU3IMX (popM XU3HH K BeicmuM. Iasa ob6b-
ACHEHWA PA3HOI CTeNeHW CJIOXKHOCTH cTpoeHmMA, Habmiogaemoil cpexu co-
BPEMEHHBLIX BHJOB, OH JONYCKAaJ MOCTOAHHOE CaAMO3apOKIAEeHHe KUIHH:
npeaku 0osiee BBICOKOOPraHM30BAHHBIX ()OPM 3apPOJMINCH pPAHBLINE H OT-
TOTO MX MOTOMKH VIILIH AAJbIIEe 10 NYTH Iporpecca.

MexaHuaMOM »BOMIOLIUM JlaMapK CUYHMTA] HM3HAYAJIBHO 3aJ0KeHHOe B
Ka/JIOM »KHBOM OpraHH3Me CTpeMJIeHHe K COBEpILIeHCTBY, K IPOrpeccHB-
HOMY passBuTni. Kak m nouemy BOBHHKIO aT0 crpemieHue, Jlamapk He
00BACHAJ M Ja)Ke He CUUTAJ STOT BOMPOC 3ACAYHKHUBAIOIIUM BHUMaHHA.
Takoidl e W3HAYANBHOA W He TpedDywmied o00BACHEHWH OH CHHATAJ CIO-
coOHOCTE JKHBBLIX CYLIECTB K AJANTHBHBIM NPUCIOCOOHTENLHBIM OTBETAM
HA M3MEHEHW:A BHeIlHeH cpeibl. JlamMapk, Kak W nojasjsiomee OOJBIINH-
CTBO €ero COBpeMeHHHKOB, CUHTAaJl, YTO0 H3MeHeHHHd, BO3HHEKaWIIHe 1100
BIMAHHEM cpelbl, MOTYT HIepeAaBaThcs Io HacaencTBy. OH mojaras, 4To
VCHIIeHHOe YyIpaxHeHHe OpPraHoB BeJeT K HX YBeJIH4YeHMHIO, a HeyIIpad»-
HeHHEe — K AereHepaunu. PeAyKIMIO IJI&a3 y KpPOTOB OH CUMTAN CJeICT-
BHEM HX HeyIpaXHeHHudA B pALY MOKOJIEHHUH,

Hnuanaa mesa xupadoB BO3HHKJA, M0 MHeHMI0 Jlamapka, u3-za TO-
ro, 4TO OHM IIOKOJIEHME 3a IOKOJEeHHEeM THHYJIM ILIeI BBEpPX, NEITAACH
JIOCTATH JIMCThA C JIepeBbeB, TAKUM 00pa30M «YIpaXXHAIW IIe0», U OHA
CTAHOBHJACHL Bee HiuHHee u anuaHee. [Ipumep Jlamapka ¢ sxupadom o6-
CyMaaJcAd MHOIMMH ABTOPAMM: OIHM HAXOAMAM ero ydeAuTeNLHBIM, APY-
re OIPOBEpraJiM ero Ha TOM OCHOBAHMM, YTO N3MeHeHWUA IIPUIHAKOB,
npuobpeTeHHBIE B Te4YeHHe MKM3HH, He Hacaeayiorceda. Ho mouemy-To Hu-
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HKAH BATHCT JJAMAPK (1744—1829) — cpanuya-
CKHIl ecTecTBOMCIBITATENb, 300J0r, DOTAHHK, MAJEOHTO-
jor, sposawuuonuct. Ilpemnosxua TepMuH «OHOIOrHAS.
BniepBrie pasfesna »KUBOTHBIX Ha TMO3BOHOYHEIX M Oec-
MO3BOHOYHBIX, CO3JaJ7 IeJ0CTHOE JBOJIOIHOHHOE Yyue-
Hue, Obin ybexxaeH B HACJHEJOBAHUM NPHOOpETEHHBIX
IIPH3HAKOB.

KTO He 00paruj BHUMAHMA HA TO, YTO IIEH BBITAHYTH CODCTBEHHBIMU
cuyiaM#u  alCOJMIOTHO HEBO3MOMKHO.

Taxkum obpasom, Jlamapk ObUI MEpPBBIM, KTO NPEIJIOIKHI PA3BEPHYTYIO
KOHLENLHNIO MpaHcgopmuima — uaMeHseMocTH Buaos. OQaHaKo npepyo-
JKEHHBIH HM MeXaHH3M JBOJIHOITHH OBLI HACTOJBKO YyMO3puTeJeH, 4YTO
BCTPETHJT DPE3Koe HenpuATHe OOJLIIMHCTBA OHOJIONOB €ro BPEMEHH H B
MU3BECTHOH Mepe CKOMIIPOMETHPOBAJ CAMY WK 3BOJIOIMH.

® 1. Kaxue nayusbie orkpbiTua XVIII—XIX BB. npusesum K BOZHHKHO-
BEHHIO Huell 00 M3MeHAeMOCTH BHIOB?

B uem cymHOCTH 3BOMWOIMOHHON Teopun Jlamapka?

Mcnonbsya 3HAHNUA 38KOHOB T'€HETHKH, [JOK&XKHUTe HEBO3MOIKHOCTh
HACNeAOBAHNAA NPHOOPETEeHHBIX MMPUSHAKOB.

® 2.
> 3.

§ 42. Yapnsz Japéun u ezo meopus
npoucxoxcdenus 6udoe

JKuzus n tpyaer Y. Jdapsuma. Yapas [apsun poauiacsa 12 despans
1809 r. B cembe Bpauya. Bo Bpemsa oOy4eHWs B yHHBepcuTeTax JauHOyp-
ra u Kembpupxa JlapBun nonayuuia rayboKHe 3HAHUA B ODJACTH 30070-
', OOTAHMKH M IeOJOTHM, HABLIKM K BKYC K IOJEBLIM MCCIEJOBAHU-
am. Boabmyio pons B GOpMHpPOBAHHE €ro HAYYHOI'O MUPOBO33DEHUS Chl-
rpaja KHHUI'a BBIJAOLIErocs AaHTJIMHCKoOro reosora 4Yapnasa Jlaitena
«[Ipuanunsl reosorun». Jlailens yTBep® AN, UTO COBPEMEHHBIN 00JHK
3eMaM CKJIAJABIBANCA MOCTENEHHO II0J BIMAHHEM TeX e eCTeCTBeHHBIX
cui, 4To AeilcTByroT M ceifuac. JlapBuH 6bl 3HAKOM C 9BOJKINOHHBIMH
Apeamu Jpasma JlapeuHa, Jlamapka W Jpyrux pPaHHHMX 3BOJIOIHMOHHCTOB,
HO OHH HE KAasaJHch eMy yOeZHTelbHBIMH. PelamolluM IOBOPOTOM B €ro
cyasbe CcTajo KpPYrocBeTHOe TyTemiecTBHe HAa Kopabne «Burass (1832—
1837). Ilo canoBam camoro [lapeMHA, B XOJe 3TOro NyTeNIecTBUSA HA He-
ro TIPOU3BEJM CAMOE CHJIbHOE BheuarTienue: «1) OTKPBITHE THUTaHTCKUX
HMCKOMAeMbIX »KUBOTHBIX, KOTODbIe OBLIM MOKPEITHI TNAHIHPEM, CXOLHBIM
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YAPJI3 JAPBHH (1809—1882) — anrnuiickuii Ha-
TypajHucT, OCHOBATENh VUEHHMA 0 NPOMCXOMIAEHHH BH-
JIOB TyTeM ecTecTBeHHOro orGopa. OcHoBHLIE 3BOJIO-
UMOHHBIE TPyAbl: «IIpoMCXOKeHHEe BHUIOB NYTEM eC-
TecTBeHHOro orbopas, <«MaMeHeHHMe JOMANIHMX
JKABOTHBIX M KYJbTYPHBIX PACTEHHH I10J| BJAHAHHEM
ofoMamHuBaHUSA », «[IpoucxonIeHe JeJoBeKa U 1o-
noBoit orbope», «BoiparkeHne oMOIMH Yy UeJOBEKA H
JKUBOTHEIX » .

¢ TAHOMPEM COBDEMEHHBIX OpoHeHocues; 2) To 00CTOATEJNBLCTBO, HYTO MO
Mepe npoasuskeHus mo marepury IO:xHOI Amepuru OJH3KOPOACTBEHHDbIE
BU/bl JKHBOTHBIX 3AMEINAIOT OJHU APYrux; 3) Tor ¢axkr, 4yro GJM3KOpoA-
CTBEHHBIE BHJIbI PA3JWYHBEIX OcTpoBOB ['asanmarocckoro apxunesara HesHa-
YHTENLHO OTJHYAKTCH APYr oT aApyra. BBIIO OYeBHAHO, 4YTO TAKOTO po-
na GaKThl, TAK JKe KAK M MHOIMEe JADyrHe, MOXKHO ObLIO OOBACHATH TOJb-
KO HA OCHOBaHWH TMPEANOJOMKEHHA, UTO BH/bLI IOCTEIEHHO H3IMEHSJINCH,
H npobieMa @Ta cTaja NpecjeloBaTh MEHHA».

Ilo Bosspamenuu u3 nuasaHus JlapBuH HauuHaeT OOAYMBIBATE NPO-
6aemy npoucxoxkzesus BuaoB. OH paccmarpuBaeT pasHble HJeH, B TOM
yucne uneno Jlamapka, W OTBepraeT WX, TaKk KAK HH OJHA U3 HHUX He
naer o0bACHeHUA (pakTaM MMOPASUTEILHOMH NPUCIIOCOOJEHHOCTH YXKHBOTHBIX
¥ pacTeHM# K ycaoBuaM ux oburanusa. To, YTO pPaAaHHHM OBOJIONHOHH-
cTaM KasajJoch M3HAYAJNLHO BAJAHHBIM M He Tpedywium o00bACHeHHH,
npexcraBiserca Ana JlapBuHa caMbiM BayKHBIM BormpocoM. On cobupaer
JaHHbIe 00 M3MEHUYMBOCTH JKMBOTHBEIX ¥ PACTeHWI B IIPUpOJEe W B YCIO-
BUAX OJOMAaIIHWBAHMA. Yepe3 MHOro JieT, BCIOMHMHASA, KAK BOSHMKIA €ro
Teopus, JlapsuH nucan: «Bckope s NMOHsAJ, YTO KpaeyroJbHEIM KaMHEM
YCIEXOB YeJIOBeKA B CO3JAHMM [0JE3HEIX PAC JKMBOTHBIX W pacTeHui GbLI
orbop. OgHaxo B TedeHHEe HEKOTOPOrO BPEMEHH [AJIf MeHs OCTaBaloch
raitHON, KaxuM ofpaszoMm oTBop MOr ObITH NPUMEHEH K OpraHdsMaM, KHu-
BYIIMM B €CTECTBEHHRIX ycuoBusx». Kak pas B To Bpems B AHrumu Oyp-
HO OfCYIKAAJHCH WAeH aHmmiickoro yuesoro T. Mazabryca (1766—1834)
0 BO3PAacTAHUM B IeOMETPHUYECKON MPOrpeccHMy HUHCISHHOCTH IONMYJIAIHH.
«B oxrsfpe 1838 r. s mpoumran kuury Mamneryca ,0 HapoaoHacene-
gun®, — npogomxkaer JlapsuH, — M Tak Kak, Ojarogaps HpOJOJIKHA-
TeJbHBIM HAGMIONeHMAM Haj 0o0pasoM JKM3HM JKMBOTHBIX M DACTeHHil, s
ORI XOpOIIO MOArOTOBJIEH K TOMY, HTODBl OIEHWTHh 3HAYEHHE IIOBCEMeE-
CTHO TPOMCXOAAIIeH OGopsObI 3a CYIeCTBOBAHHWE, MEHs cpasy Hnopasuia
MBICJIb, YTO NPH TAKHX VCJIOBHAX OJATONDUATHBIE HAMEHEHUA [AOJKHBI
UMeTL TEeHJEeHIIMK COXPAaHATbCA, a HeDJIaronpMATHBIE — YHHYTOMKATHCH.
PeaysbpTaToM 3TOr0 M JOJMKHO OBITH 00pasoBaHWe HOBBIX BHIOB».
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AJIBOPE]L YOJIJIEC (1823—1913) — auraufickuii Ha-
TYPAJIMUCT, BRICTYNMBLIMK oxnoBpemento ¢ Y. Jlapsusom
HE3aBHCHMO OT Hero ¢ TeopHeil ecrecTBeHHOro orbopa.
Brec Gonbmioil BKIaZ B NPOMATAHAY JAPBHHMAMA H Ero
pasBUTHe,

Hrar, mpes o IDPOMCXOKAEHWM BH/IOB NyTEM eCTECTBEHHOTO orbopa
BosHMKJa y Jlapsuna B 1838 r., HO onyOGamkxoBaHAa OHA OBIIA TOIBKO B
1859 r. npu ppamarmyeckmx oberositenserBax. B 1858 . MOJIOOH aH-
rIMHCKAN yueHslit Anbpen Yomrec npucnan Jlapeuny PYKOIIMCHL CBOeH
craTb «O TEHJAEHIMM PA3HOBMAHOCTEH K HEOTDAHHMYEHHOMY OTKJIOHEHMIO
OT NEePBOHAYANBHOIO THHA». ITA CTATHA COJAEDKANA MINOMKEHUE UIeH Ipo-
MCXO0KJEHUSA BHAOB IIYTEM ECTeCTBEHHOro oTGopa. IlapeHE 6GbLI ToTOB OT-
Kas3aTbCd OT NyOIMKANMY CBOETO TPYAA, OAHAKO ero Apyassa reogor Y. Jaii-
ens u Goramuk I. I'yxep, koropele naBHO 3HAAM 006 Haee Hapsusa u
SHAKOMMIJIMCH C NpPe/iBADUTEIbHBIMI HaOPOCKaMH ero KHUIHM, yoeauan yue-
HOro, 4To 00e paboThl AOMKHEI OBITH ONMYGJHKOBAHBI OJHOBPEMEHHO.

Kuura [lapsuna «IIpoumcxoxaenue BHIOB IIyTeM €CTECTBEHHOrO OTHO-
pa, man CoxpaHenuwe 6JaroNpUsATHLIX pac B GOpbGe 3a JKM3Hb» BBINLIA
B 1859 r., u ee ycmex npessomen Bce ouaanug. Ero Hjesa 9BOJIOIUUA
BCTPETH/IA CTPACTHYI0 MOANEPHKKY OAHMX YYEHBIX M JKECTKYI0O KDHTHKY
APYruX. 9TOT M mocaexyiommue Tpyabl JapBuHa «M3MeHeHUS XMBOTHBIX
M DaCTeHHi# NpH 0JOMANIHMBAHUU», «IIpOMCXOMKIEHME YENOBEKA U IIOJIO-
BOil oTGop», «BbIpaskenue oMONUMit V UeNOBEKA M JKUBOTHBIX» HeMeJIeH-
HO I10Cje BEIXOJA CTAHOBWJINCH OecTcellepaMy M IepeBOAMIMCH HA MHO-
rue A3biku. IIpumeuarensHo, uTo pycckmii neperos KHATH Hapsuna «HWa-
MEHEHM#A XXUBOTHBIX H PACTEHWH IPH OJIOMAIIEHBAHMU» ObLI ONMyOIMKOBAH
panblle, UeM €e OPUIHHAJbHBIA TeKeT. Beijawommiica pycckuili majeos-
Troxor B. O. Kosajesckmit mepesoausa sty KHHI'Y € M3JaTeJbCKHX TIpa-
HOK, NpefoCTaBJeHHbIX emy JlapBHHOM, M NyOJIMKOBAN €€ OTAeIbHBIMHU
BBIIYCKAMHU.

OcHOBHBIC TIPHHLMIIBI IBOJIOIHORHOIN Teopuu Y. lapeuna. CymuocTs
AAPBHHOBCKO! KOHLENIMM B3BOJMIONMH CBOAMTCH K DHAAY JOTHYHBIX, npo-
BEPAEMBIX B 3KCIEPUMEHTE M IO[TBEPKJEHHBIX OTPDOMHLIM KOIUYECTBOM
hakTHYECKUX NAHHBLIX TOJOMEeHHIl:

1. B npegesnax Ka)kKZOro BHAA KMBEIX ODPTAHU3MOB CYIECTBYET orpoMm-
HBIH pasMax undueudyanvroll HAcAeGCcMBEHHON UIMEHYUBOCMU TIO MOp-
(osoruuecKuM, (HUINONOTUYECKUM, IOBEAEHUECKUM M JIOOBIM ApPYrEM
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NpH3HAKAM. DTA M3MEHYMBOCTH MOXKET HMEeTh HEeIpepbIBHBII KoaudecT-
BeHHBIM MJIM IPEepPLIBHCTHIN KauyeCTBEeHHLIR XapaKTep, HO OHA CYIIECTBY-
er Bcerjga. HeBosMomkHO oDHapyHTh ABYX oco0ell, COBEepIIeHHO HIEH-
TUYHBIX 0 COBOKYIHOCTH TPHIHAKOB.

2. Bee muBBIe OpraHuaMbl 00J187810T CIOCOOHOCTHIO K OBICTPOMY yBe-
nIu4YeHNK0 umcaenHoeru. Jlapsun nucan: «He cymecTByer HU OJHOro Hc-
KJIIOUeHWA M3 IIpaBuja, COIVIACHO KOTOpoMYy Ji00oe OopraHMvyecKoe cylle-
CTBO €CTECTBEHHO pPasMHOJKaeTcs B TAKOM Iporpeccuu, 4To, ecam OBl OHO
He NojBeprajoch ucrpebieHuio, MOTOMCTBO OAHOM Iapbl MOKPHLIO Obl BCIO
3eMio» .

3. MusHeHHBIe pecypehl aud A000ro BuIAA MUBBIX OPraHM3MOB Orpa-
HHYEeHHBI, W I103TOMY NpH OOnbIIOM HOPOU3BOJACTBE ocobeil AOMHA BO3-
HUKaThL Oopbla 3a cywecmeosanue nubo Memxjay 0coOAMH OJHOTO BHJIA,
anbo MexkJay 0coOAMH PA3HBIX BHAOB, JNUO0 ¢ NPHPOAHBIMH YCJIOBHAMH.
B mousaTtme «Gopnba sa cymecrsosauues [[apBHH BKJIIOYMJI HE TOJBKO
coferBeHHO GOppOY OcoOM 3a KU3HB, HO M OopbOy 3a ycnex B obecnede-
HAH cebsf MmoTOMCTBOM.

4, B ycnoBusX HaANps»eHHON OOpnObI 3a CYIECTBOBAHHME BRIKMBAIOT
¥ AAOT MOTOMCTEBO HamboJsiee ImpuciocobieHHBIE ocobM, HMEIue Te OT-
KJIOHEHHS, KOTOPBIE CAYYalHO OKA3aJHCh 8JalTHBHBIMU K JAHHBIM YCJIO-
BHAM Cpejbi. JTO MNPUHIMIHAILHO BAMKHBEIII MOMEHT B APTrYMEHTAIHH
Iapeura. OTKIOHeHMA BO3HMKAKIT HE HATPABJIEHHO — B OTBET Ha Jei-
CcTBHE cpemnl, a caydaiiHo, M cayuallHO e OKAa3kIBalOTCA IOJE3HBIMH B
KOHKpeTHbIX ycioBusx. IforoMku BeixuBIIEeH oco0M HacHeAyHT I[0JIe3-
HOe OTKJOHeHWe, MO3BOJMBINEe BBIKUTHL MX NpeAry, W Orarogaps aTOMY
okaspiBaloTca Oonee npucnocobJeHHBIMH K JaHHOHU cpefe, 4YeM JApyrue
NpPeJCTABUTENN IIOMYJIAIHH,

5. BeUpKUBAHME U TNPEeMMYLIECTBEHHOE PpasMHOMKeHHMe IpucnocobseH-
HBIX ocobeit [lapsun Hassan ecmecmeenHbm omobopom. On nucan: «Kax
Cce/leKIHOHEp, NPOCMATPUBAA ThicA4YM ocobeil, orbupaeT M pasMHOMKaeT
HEMHOI'MX JVYIIUX NPOX3BOAuTeNell, obrafaloimuX HHTEPECYIOIMMU ero
NpU3HAKAMM, TAK M €CTeCTBeHHBIH oTOOp eKelHEeBHO M e)Xe4yacHO pac-
clleflyeT IO BCeMY CBETY Melbualilliue U3MeHeHHdA, oTOpachiBas AYpPHBIE,
coxpaHfifi M cjarad xopommue, paforas HeCJHBIIIHO W HEBHIUMO, rae OB
¥ Korza 6Ll HM OpeNCcTaBIAJICA TOMY cjayudail, HaJi COBepIIeHCTBOBaAHHUEM
KamJaoro opraHu4yecKoro CylecTBa B CBfA3H C YCJIOBHAMH €ro *¥H3HH, 0D
raHAYeCKUMHM M HEOPraHHYeCKHMH».

6. EcrectBeHHBIH 0T6OD OTAENBLHBIX M30JMPOBAHHBIX DPA3HOBHAHOCTEH
B pasHbIX YCIOBHAX CYIIECTBOBAHMS IOCTENIEHHO BeleT K DPACXOMJEHUIO
(Qusepzenyuu) TPUBHAKOB ITUX DA3HOBHJHOCTEH M B KOHEYHOM cueTe K
8ud000PaA308AHUID,

Ha aTuX moio:xeHHAX, Oe3aynpeuHbIX C TOYKHU 3PEHHHA JIOMHKH H OOI-
KPEIJIeHHBIX OPDOMHBIM KOJMuyecTBOM (axTos, OblIa CO3JaHA COBpPEMEH-
HAs TeOpHA IBOJIIOIUM,.

I'nasHasa sacayra [lapBHHA B TOM, 4YTO OH YCTAHOBHJ MeXaHU3M 9BO-
JMOnuKY, o0BACHAKIOUA Kak MHOrooGpaswe XHUBBIX CYIIECTB, TAK H HX
H3YMUTENBHYIO IeJeco00pasHOCTh, MPUCHOCOONEHHOCTh K YCAOBHAM CY-
[IIECTBOBAHMA. DTOT MEXaHU3M — MNOCMeneHnbilt ecmecmeennslic omobop
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CAYHAUHBLY HEHANPABNEHHLLY HACACICTEEHHBLX U3MEHeHUil; OH He Co-
AEpPUT HUKAKWMX [JONYIIEHHUH O HEeNO3HAHHBIX WIHM HEN03HABACMELIX
¢axTopax.

BosHMKHOBeHMe CHHTETHYECKON TeopuM asomwoumu. ITpobrema Hacie-
AOBaHMA M3MeHeHHH Oblta KIoueBoi JJIA CyAbObl NapBUHOBCKOH TeopHiu.
Bo Bpemena [lapsuHa rocrofcTBOBAJM NPEACTABICHUA O CANTHON HACHen-
crBeHHOCTH. HacieacTBeHHOCTL O0BACHANACH CAMAHHEM <KpOBeif» mpes-
KOBbIX (hopM. «KpoBu» poanTenell cMeIMBAWOTCHA, AaBad IIOTOMCTBO C
IPOMEKYTOYHBIMHU Npu3Hakamu. MMenHno ¢ aToif mosuium BeICTYIAN TIPO-
THB Teopuu [lapsuna samuOyprckumit maremarur @. Isxkenkun. OH cum-
Tajx, 4TO O0T6Op BJArONPUATHBLIX YKJIOHEHUH HEBO3MOMKEH, TAaK KaK IIpH
CKpeIlMBaHUM OHHM PpACTBOPAIOTCH, pas3baBIAIOTCA, CTAHOBATCH TNpeHes-
PeHUMO MaJbiMM M, HAKOHeI, Hcue3aioT Bosce. [lapsuH, KoTophiit Ha-
el OTBeTHl HA OOJBIIMHCTBO BO3DAKEHWE NPOTHB CBOEH TeOpHH, BbI-
ABHHYTBLIX €ro COBPeMEHHUKAMH, ITHM BO3paKeHMeM ObLI IIOCTABJEH B
TYIIHK,

Bbixos u3 aroro Tymmka JaBaja Teopusi KOPIYCKYJIAPHOH, AMCKpeT-
HOW HACJIeNCTBEHHOCTH, codjaaHHad I'peropom Menzgenem (1822—1884).
Hacnepcreennoers auckperna. Kaxawlii poaurens mnepenaer CBOEMY IIO-
TOMKY OAMHAKOBOE KOJHMYECTBO reHoB. ['eHBI MOTVT NOJaBJAATH WIH MO-
AuHUIMPOBATE NPOABJIEHUS APYIHX TIEHOB, HO HE CHOCOOHBI HM3MEHATH
nHQOPMAUMIO, 3alUCAHHYI0 B HUX. VHAue roBoOps, TeHEl He H3MEHSIOT-
Cfl IPU CJMAHUM C APDYTHMM T'eHAMH U IepefaloTcs CJAeIVIONeMy MOKO-
JIEHHI0O B TOH ke (opMe, B KaKoil OHM MOJyYeHBl OT NpeABIAYINETO (CM.
§ 27 — npumEnMn uucrorel ramer). B ciayuae HeIOJHOrO JOMHHMPOBA-
HUA MBI IeHCTBUTENLHO HabIIofaeM y NMOTOMKOB 1EpPBOTO MOKOJEHMA Hpo-
MEXYTOYHOe NPOABJIEHHe NPH3HAKOB poxuTeneii. Ho Bo Bropom u mocie-
AYIOIUX [IOKOJEHUAX POAUTE/NbCKHE IIPUBHAKHM MOI'YT BHOBb IIPOABHUTH-
ci B HEHM3MEHHOM BHJIE.

B 20-x rr. XX croserus mpom3olre/] CHHTE3 AAPBUHH3MA M TIeHe-
THKH. Peinaioniyio pojas B OCYIIECTBJEHMH 3TOr0 CHHTEe3a CBIIDAN BbIAa-
jomuiica orevecrBeHHbIH reHetuk C. C. Yersepukos. Ha ocuoBamum cBo-
ux pabor no aHanu3y reHo(MOHZA NPHPOAHBIX NONYJIANMHA OH IpHOIesn K
IOHMMAHMIO MEXaHM3MOB HAKOIJIEHWS WM NONNEPIKAHUS WHAWBMIYATbHON
H3MeHYHBOCTH. B janbHeflllleM oTa JHHHSA NONYJAIHOHHO-TEHETHUECKHX
HCCJI/IOBAHMI TIpollecca JBOJIONHMH ObLIA NIPOJOJKEHA B TPYAax ero mo-
cnegosarenieit H. B. Tumodgeera-Pecosekoro u @. I'. Jlobpskanckoro. Op-
HoBpemeHHOo ¢ C. C. YeTBepHKOBBIM K CHHTe3y WHelli KOPHYCKYJIAPHON
FeHeTHKH C KJACCHYECKUM JapBHHH3MOM npuuum P. @umep, x. Xoi-
aeitn u C. Paiir. KpynHeli Bkjaax B (opMupoBaHHe COBPEMEHHOH CHH-
TeTHYECKON TEOPHM JHBOJIIOIMH BHECJH CHCTeMATHKH 9. Maiip =
Hsx. Xaxcau. Teopus ecrecTBeHHOro 0T60pa Oblia pasBUTA B TPYAax BbI-
Jawierocs oredyecrseHHoro ywyenoro WM. U. IMImansraysema. OcHOBE 5K0-
noruH, Guoreorpaduu, (PUIOreHETHYECKOH CHCTEMATHKH M 9TOJOTHH (HA-
VKM O HOBeJleHMM JKHUBOTHBIX), sajloKeHHble B Tpyaax Jlapsuma, passm-
JUCH B CAMOCTOATENbHbIE HAYKH H, B CBOK OuYepelb, BHEC/IH BaKHeHIIHH
BKJ&J B (OpMUpOBAHWE COBPEMEHHBIX NpPEJACTABJEHMII O MyTAX, Mexa-
HU3MAX ¥ 3aKOHOMEDPHOCTAX IBOJIOIHH.
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® 1. Kakue nabmofenus npusenu [[apBHHA K MbICIH 00 M3MEHAEMOCTH
BHIIOB?

» 2. B uem saxmwouaerca cymigocTh Teopum Jlapeuua? Yem oHa cxof-
Ha ¢ Teopuel JlaMapka M 4eM OTJMYAeTCA OT Hee?

» 3. B uem 3sHaueHHMe 3akoHOB MeHzens A/ NOHMMAHHA MeXaHM3MOB
aBOJIOIHH ?

§ 43. Joxazamenvemea 3601104UU

CospeMeHHas HayKka o0Jjajaer O4YeHb MHOIMMM (paKTaMu, AOKAa3biBa-
FOIUMHA CYINeCTBOBAHWE HBOJIOIMOHHOTO Ipomecca. JTO JaHHble OHOXM-
MHUH, FeHeTHKH, SMOpPHMOJIOTHH, AHATOMHWH, CHCTeMAaTHKH, OGuoreorpadum,
MAJeOHTOJOrMH ¥ MHOTHX APYIHX IMCIMUILIMH.

Jloka3aTeabCTBA eIMHCTBA NMPOMCXOMKAEHHA Oprammyeckoro mmupa. Bee
opraHMaMbl, Oy/Jb TO BHUPYChI, DAKTEDPHUH, PACTEHWHA, KUBOTHBIE HJIM I'pH-
6bI, MMET YAMBUTENBbHO OJM3KHH 2JIEMEHTADHBIR XHUMHUYECKHH COCTaB.
¥V Bcex y HMX 0c000 Ba)KHYIO pOJib B JKM3HEHHBIX SABJICHHAX HUrpaior 0e-
KH ¥ HYKJEHHOBBIE KHCJOTHI, KOTODEIE IOCTPOEHBI II0 €JIMHOMY IPUHIIA-
Ny ¥ U3 CXOAHBIX KOMMOHeHTOB. OcoGeHHO BAXKHO NMOAYEPKHYTH, UTO BBI-
COKas CcTelneHb CX0AcTBA ODHAPYIKHMBAETCA HE TONBKO B CTPOEHHMH 6HoJio-
rMYeCKHX MOJIEKYJ, HO ¥ B criocofie uX (QYHKIHOHMpoBaHHA. IIpMHIMILI
reHeTHYeCKOr0 KOAMPOBaHWA, OMOcHHTEe3a OeNKOB W HYKJIEMHOBBIX KHC-
nor (cm. § 14—16) eawnsl AnA Bcero KMBOro. ¥ nojasigomero 60ib-
IIUHCTBA OPraHU3MOB B KAYECTBE MOJEKYI-aKKYMYJATOPOB JHEPrHMH HC-
nonsayercss AT®, ogUHAKOBLI TAK)KE MEXAHHM3Mbl DACIIEIIEHUHA CaXapoB
W OCHOBHOH SHEPreTHHEeCKHH IMKJI KJIETKH.

BOJXBIIMHCTBO OPraHU3MOB MMEIOT KJIeTo4Hoe crpoeHue. Kierka —
3T0 OCHOBHOW <«KHMPNUYHK» KH3HH. Ee crpoeHne M (QDYyHKIMOHHPOBAHUE
O4eHb CXOJHBI Y PAasHBIX OPraHHU3MOB. [leseHue KJIeTOK — MHTO3, a B
NOJIOBBIX KJIETKAX — MeH03 — OCYIIeCTBJAeTCA INPUHIMIINAIBHO OAMHA-
KOBO V BCEX 3YKapHoT.

Kpaiize MaJoBeposiTHO, UTOOBI TAKOE YAMBUTENbHOE CXOJCTBO B CTPO-
€HUW ¥ (PYHKIMOHWUPOBAHWH JKWBBLIX OPraHM3MOB OBLIO CIeJCTBHEM CJy-
yaiinoro copnazeHns. OHO pes3yabTaT OOIMIHOCTH HMX MPOUCXOMKIEHHHA.

ImOpuroJOrHYeCKHe JOKA3aTeJbCTBAa JBOMIOIMH. B monb3y sBoJOLH-
OHHOTO TPOMCXOMKJICHHS OPraHMUEeCKOr0 MHpA TOBOPAT JaHHLIe oMOpHO-
JIOTHH.

Pycciknit yuensrit Kapn Bap (1792—1876) obmapyua mopasuTesbHOe
CXO/ICTBO BAPOALINIe pPA3JMUYHBIX NMO3BOHOUHBIX. OH mucan: «3apojAbIIIn
MIEKONMUTAIIAX, NTHI, SAMEPHI W 3MeH B BBICIIEHd CTENEHU CXONHEI
Mexxjy coboif Ha caMbIX pPaHHHX CTaJHMAX Kak B LeJOM, TAK ¥ IO CIO-
coby pasBUTHA OTAENbHBIX dacTeit. ¥ MeHA B CIOMPTY COXPaHMAIOTCH ABA
MAaJIeHBKHX 3apojbillla, KOTOphie A 3a0BIT IIOMETUTH, H Tenepb A COBEp-
MIEHHO He B COCTOSHHH CKA3aTh, K KAKOMYy KJACCY OHM IPHHAIJIENKAT.
Mosker OBITh, 3T0O AMEPHIBI, MOoMKeT ObITh — MaleHbLKHe NTHIBI, & MO-
eT 6LITH — ¥ OYeHb MAaJleHbKHe MJEKONMATAIIIHe, A0 TOro BeJIHKO
CXOJCTBO B YCTPOHCTBE I'OJOBLEI M TYJOBHINA V 9THX XUBOTHRIX. Komeu-
HocTeil, BHpoyeMm, vV aTHUX sapojbimeil eme Her. Ho ecom 6Bl nayke OHHM
U OBIJIM HA caMBIX PAHHHX CTAAUAX CBOEro pPasBHTHA, TO M TOIAA Ml
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HUYero He ysHamd Obl, OTOMY YTO HOMM SALIEPHII M MJIEKOIHMTAIOIINX,
KDPBIIBA M HOTM OTHI, & TaKKe PYKM M HOTH YeJOBEKA DasBUBAITCH W3
OAHOH M TOH e OCHOBHONH (HOpMBI».

Ha Gosee mosgHMX cTagMAX DPasBHTHA DPasIMuMsA Mexay sMOGpHoHAMEH
YBEJIMYIMBAIOTCA, MOABJIAITCA NPU3HAKH KJacca, OTpaja, ceMeicTsa
(puc. 52). Y. llapBuH paccMaTpPHBAJN CXOACTBO PaHHUX cTaguit oHTOre-
He3a VY pasHbIX NpejAcTaBHTeNedl KDYNHBIX TAKCOHOB KAaK yKasaHue Ha
AX TPOMCXOMKACHUE NyTeM SBOJINUK OT o0muX npeaxos. CoBpeMeHHEIe
OTKPBITHA B 00JACTH TeHeTHKH PA3BUTHA NOATBEPANIH JapBHHOBCKYIO
runoresy. Bbuio 1nmoxkasaHo, HalpUMep, YTO BasKHeHIIHe IIPOIeCChl paH-
HEro OHTOTEHe3a y BCEX IT03BOHOYHBIX KOHTDOJHPYIOTCH OJHUMH M TeMH
e reHamu. Boiiee TOro, MHOrHe M3 BTHX TI'EHOB-DEryJIATOPOB o0Hapy:#e-

Yenosex

Puc. 52. CxoJcTBO HAYANBHEIX CTAXNH aMOPHOHATILHOTO PA3BUTUA MO3BOHOUHLIX
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Opo3sodcuna
s ———

[OnoOBHOW ravrnumn

Mbiwb

MepeaHnin Mo3r CnuHHan HepBHan NnacTuHKa

Pue. 53. CpaBHerue paflOHOB AKTUBHOCTH TEHOB, KOHTDOJHMDYIOIIHX pasBHTHE
HEPBHOH CHCTEMBI Y APO30QHJIBI H MBIIIH

Hbl U y Oecrno3BOHOYHBIX (YepBeH, MOJLTIOCKOB u uyineHucToHorux). Ha
pucyHKe 53 mOKasaHbl paiioHBl AKTUBHOCTH TeHOB cemedctea Hox Bo
BpeMsa (GOPMUPOBAHUA HEPBHONU cucTeMbl y Aposodunsl u mbeimu. Ilo-
creHUM oDIMUYM TpPefoK 3TUX [BYX BHUAOB KHBOTHBIX CyllecTBoBas 6o-
nee 500 mam ser masag. HeemoTps Ha 3TO, Y MBIIM M Yy JApPO30(QUIED
COXPAHMJIHCH B OCHOBHOM HEH3MEHHBIMM HE TOJIBKO CAMM TeHBI-peryJd-
TOpPBI, HO ¥ IOPAAOK HMX pPACHOJOMEHHA B XPOMOCOMAX, W MOCJeJ0Ba-
TEJIBHOCTh MX BKJIOUEHHA B OHTOTeHe3e, M BIAMMHOE IOJIOMEeHHe paio-
HOB pasBUBAalOLIeiicA HEPBHOII CHCTEMBbI, B KOTOPBIX 3TH I'€Hbl AKTHUBHBI.

Mopdoaornueckue aoxasaTeascTea 3Boaionuu. Ocobyio IEeHHOCTE ANA
IOKA3aTeNbCTBA €JMHCTBA IIPOMCXOMACHUA OPraHWuYecKoro MHpa mopeja-
CTaBJAIT (POPMEI, coueTalIIue B cebe OPH3HAKH HECKOJIbKMX KPYIHBIX
cucreMaTudeckux eanHui. CyliecTBOBAHME TAKHX IPOMEXYTOYHBEIX (OpM
VKasplBaeT HA TO, UTO B IpeKHUE I'e0JIOTHUEeCKHMe BIOXM KHJIW OPraHM3-
MBI, HABISKIIAECH POAOHAYAJIBHMKAMH HECKOJBKHMX CHCTEeMATHYECKHX
rpynn. HarasgHelM TIPHMEpPOM 3TOrO MOMKET CIYXKHTh OJHOKJIeTOYHBIN
OpraHuaM aBrjeHa sexeHad. OHa OJHOBPEMEHHO MMeeT NMPHU3HAKH, THIINY-
HBlE [JIS PACTEHWH (XJIOpOMJIACThl, CMOCOOHOCTH HCIOJIL30BATE YIJIEKHC-
JNEIT Ta3) W JAJIA TPOCTEHINHX JKHUBOTHBIX (KIYTHKH, CBETOUYBCTBHUTEIb-
HBI TJIa30K M ja)ke nopaobue pOTOBOro OTBEpPCTHA).

Eme JlaMapk BBeJ JejleHHE }XHBOTHBLIX HA MO3BOHOUHEIX U Oecmosro-
HouHbIX. [loaroe Bpems Mexay HUMHM He o0HApPY’KHUBAJHU CBA3YIOIIHUX 3Be-
HBEB, IIOKa MccaenoBaHusa oreuecteeHHoro yuenoro A. O. Kosasnesckoro
He YCTAHOBHJH CBfA3L MEIKAY 3THMH rpynmamu skuBoTHbeIX. A. O. Kora-
JIeBCKHM JIOKas3aj], 4TO TUMHYHOEe Ha MepBhIi B3raan OecrnosBOHOUHOE —
cHaAYad aCUMAMA — pasBHBaeTcA M3 cBoboxHomnapawomed auumaku. OHa
AMeeT XOpAY M O4YeHb CXOJHA C JIAHUETHHKOM, NpelcTaBUTENIEM, Kak To-
rZIa CUMTA/IM, ITO3BOHOYHBIX. Ha OCHOBAHMHM TAKMX WCCIEJOBAHUIT BCIO
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Ipynny J>XMBOTHEIX, K KOTODHIM IDHHAAJNEHKAJA W ACHHAMH, IDHCOEIH-
HUJIM K NO3BOHOYHEIM W Jajd¥ 3TOMY THIY HAauMEHOBaAHHE X0pdosbLx.

CBaA3b MeKAy PAsHBIMM KJACCAMH JKHBOTHBIX TaKKe XOPOMIO WJJIIO-
CcTpUpyer ODUIHOCTE HX IPOHCXOXKAeHHA. Siinexnaaymiue (Eanpumep,
eXHIHA M YTKOHOC) N0 PAAY OcoDeHHOCTeH CBOEH OpraHusamuM IIpoMe-
JYTOUHBI MEXIY DPENTHIUAMH ¥ MJICKOMHTAIONIIHMMH.

CTpoenne nepeiHMX KOHEYHOCTEeHl HEKOTODHIX NO3BOHOYHEIX (puc. 54),
HanpuMep JIACThl KUTa, Aelb()HHA, JAaIbl KPOTA, KPbLJIA JeTydeill MbIIIH,
Jlallbl KPOKOAMJIA, KPbLIa NTHIBI, PYKH YeJI0BeKa, HeCMOTPS HA BHIIIOJ-
HeHHe 3THUMH OPraHaAMM COBEPINEHHO DAa3HBIX (QYHKIHHA, B NPUHIMITHAIL-
HEIX 4YepTax CXoiHo. HeKoTophle KOCTH B CKejlere KOHEYHOCTeH MOryT
OTCYTCTBOBATE, APYIHMe — CpPACTAThCH, OTHOCHTEJNbHEIE pasMepsl KOCTell

Kpokogun Mruua

Yenosek

Neryvas menus

Puc. 54. Tomonorua mnepejHUX KOHEYHOCTEH MTO3BOHOYHBIX

152



MOTYT MEHAThCH, HO HMX 20MON02UA, T. €, CXOJACTBO, OCHOBAHHOE Ha 00mI-
HOCTH TIPOMCXO’K/EHUH, COBEPIICHHO OYeBHAHA. I'0MON0ZUYHbLMIL HA3BIBA-
JOT TAKHe OpraHbl, KOTODHIE PA3BUBAIOTCA M3 OJMHAKOBBEIX 9MOpHOHAIB-
HBIX 33a4aTKOB CXOJHBIM 00pasoM.

HexoTopble opradbl MJIH WX 4YAcTH He (PYHKIMOHMPYIOT Y B3POCJBIX
JKUBOTHBIX M ABIAIOTCH JUIA HUX JUIIHUMH — 3TO TAK HA3bIBAeMbIe pY-
dumenmapwbie opzanbl, UIN pydumenmoi. Harauue DYyAMMEHTOB, Taxk e
KAK ¥ TOMOJIOTHYHBEIX OPraHOB, TOKe CBHJETEeIbCTBO OOIIHOCTH ITPOMC-
XOoMOeHUA., PyJAuMMEHTapHBIE TJia3a BCTPEUAIOTCA Y COBEPIIEHHO CJIeNbIX
SKMBOTHBIX, BeAYIINX NOA3eMHBINH o0pas xu3HM. Ckrener 3ajHMX KOHe4-
HOCTEll y KHTA, CKPBITHIA BHYTPH Teja, — PYAUMEHT, CBHUAETENBCTBYIO-
muii 0 HA3eMHOM MOPOMCXOMKAEHHH ero mpeiKkoB. ¥ Yel0oBeKa TOXe H3-
BECTHBI pyAHMMeHTapHBIe Opradbl. TaKOBEI MBIIIIBI, ABUTAKUIHE YIIHYIO
PAaKOBMHY, DYAUMEHT TPeThero BeKa, MWW TAK HA3bIBAEMOH MHTATeIbHOM
NepemoHKHu, U T. [.

IaxeonTosornyeckne’ JoKa3aTeabCTBa 9BOJIONMH. PasBuTHe, HATIDH-
Mep, XOpAOBLIX OCYIIECTBJISAJIOCH MO3TanHo. BHavane BOZHHMKJIM HM3IINE
XOD/OBbIE, 3ATeM IOCJEA0OBATEIHHO BO BPEMEHHM BO3HMKAKT pHIOBI, am-
dubuu, pentuanu. PenTuinm, B CBOIO O4Yepe/lb, AAOT HAYAMO0 MJIEKONH-
TalImEM # nrunaMm. Ha szape cBoero 3BOJIIOIMOHHOTO Pa3BUTHA MJEKO-
IHTAIOMME OBLIM MpejAcTaBIeHb HeOOMBIIMM UHCJIOM BHMIOB, B TO BpeMdA
npouseranu pentuiuu. IloszHee pe3ko yBelIHMYHBAeTCs YMCIO BHAOB Mile-
KONMUTAKIAX ¥ NTHI ¥ HCYe3aeT OOJBIIMHCTBO BMAOB pentuiauil. Takum
ofpa3oM, MAJEOHTOJOTHYECKHEe NaHHble YKa3blBAIOT HA CMEHY (hOopM KH-
BOTHBIX M pacTeHHil BO BpeMeHH.

B oTAenbHBIX CJAy4YasX [OAJEOHTOJOTMA YKAashblBaeT HA NPUYHUHBI 3BO-
JIIOIHOHHEIX IpeobpasoBaHuil. B aroM OTHOIIEHHM HHTEpPECHA 9BONIOLIUA
nomaneit. CoBpeMeHHBIe JIOMIAAH ITPOMBOLIJIH OT MEJKHX BCEAAHBIX Npen-
KoB, xuBmux 60—70 MaH Jer HasaJ B JecaX ¥ HMEBIIUX IATHIAIYIO
KoHeuHoCTh. Vi3MeHeHMe KjuMara Ha 3emJe, HOBJIeKilee 3a coboil co-
KpAallleHue IIOLafeil JeCOB M yBeJIHdYeHHe DPA3MepoB CTeled, NpHUBeIo K
TOMY, 9TO IPeAKH COBPEMEHHBIX JoIiaJeid Hadajld OCBAWBATE HOBYIO Cpe-
ny oburapua — crend. Heob6xoauMoCTh 3AIIUTHI OT XHUIIHUKOB W Tmepe-
IBHIKEeHUH Ha GOJBIIMEe PACCTOAHHA B IOUCKAX XOPOIIMX HacTOMI ITpH-
Besa K mnpeoOpa3oBaHMI0 KOHEUHOCTEH — YMeHBbIIeHHMI uucia (ajaHr
BILIOTH A0 OAHOM (puc. 55). INapanjiesbHO M3MEHEHUIO KOHEYHOCTEH mpo-
Hcxoauao npeofpazoBaHHe BCEro OpPraHU3Ma: yBelHYeHHe pasMepoB Te-
na, MaMeHeHHe (OPMBI Yeperna ¥ YCIOKHEHHe CTPOeHHs 3y0OB, BOSHHK-
HOBEHHMe CBOHCTBEHHOI0 TPABOANHBIM MJEKOMNHMTAIONIMM IHINEeBAPHTE/IbHO-
ro TpakKTa B MHOroe Jpyroe.

B peaysibTaTe H3MEHEHWsS BHEIIHMX YCJOBHIl 0] BIHAHHEM eCTecT-
BEHHOTO 0TOOpA MPOM30NLIO HOCTEIEHHOE IpeBpallleHHe MeJlKHX [ATHIAa-
JMLIX BCESOHBIX JKMBOTHREIX B KDYIHBIX TPaBOAXHBIX. Borareimmit nasne-
OHTOJOTUYECKHH Marepuan — OfHO u3 Haubosee yGeauTe/JbLHBIX TOKaaa-
TeJILCTB SBOJMIIMOHHOTO Mponecca, AJIAINIErOcs HA Halleil IiaHeTe yie
Gonee 3 MaIpm JeT.

! [Taneonmonozus — Hayka 06 HCKONAEMBIX JKHBOTHBIX M pPacTeHUAX.
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Pue. 55. Vicropuuecknit psaj uameHeHuil B CTPOCHHH NepeaHell KOHeYHOCTH JIO-
magmu

Buoreorpagmueckmne 10Ka3aTenscTBa IBOJIOILMH. fpkmm cBuzeTenner-
BOM TPOHM3OINEAIIHX M NMPOUCXOAAIINX 3BOJIOIMOHHBIX M3MEHEHHIl ABIA-
€TCA pacnpocTpaHeHHWE JXHUBOTHBIX M DACTEHHH II0 MOBEPXHOCTH HAIIeH
nnanersl. Eme B snoxy BenWkux reorpagMueckux OTKpPBITHIA nyTelecT-
BEHHHKOB M HATYDAJMCTOB MOPAXKAJO pasHOOBpa3Me KUBOTHBIX B JaJb-
HHX CTPAHaX, OCODEHHOCTH MX pacupocTpaHeHusa. Omrako aumb A. Yoia-
JIeCy YAaJ0Ch NPHUBECTH BCe CBeJeHMS B CHCTEMY ¥ BHIAENUTH II€CTh
6noreorpapuueckux obmacrteii (puc. 56): 1) [Taneoapkruyeckyio, 2) Heo-
apkTHyeckyo (Ilaseoapkruueckyio u HeoapKTHYeCKYI0 30HEI 4acTo 06b-
eaunaoT B lomapkrudeckyio obaacts), 3) Mumo-Manaiickyio, 4) Sdwuon-
CKyw, 5) Heorpomuveckyo u 6) Ascrpanmiickyio.

CpaBHeHHe KMBOTHOrO M DACTHTENBHOIO MHpDA DAHLIX 80H aeT 6o-
raTedIuil HaAyYHBIN MaTepHA A NOKA3ATENbCTBA IBOSIONMOHHOIO po-
necca. Payna u daopa Ilareoapkruueckoit (Espoasuarckoit) u Heoapk-
tudeckoii (CeBepoamepuKaHCKoil) ofnacreif, HAIpUMep, HMEKT MHOTO 06-
mero. 910 O0GBACHAETCH TeM, YTO B MPOLLIOM MeKAY HA3BAHHBIMH
obsacTaAMH CYIIECTBOBAJI CYXONYTHBIH MoeT — Bepunroe nepemnieex,
Heoaprkruueckas u Heorponmueckas obmacru, HATPOTHR, HMMEIOT MAJO0
OBIMX 4YepT, XOTA B HACTOALIEe BPEMS COeAMHEHb! IlaHAMCKHM nepe-
me#KoM. 1o OOBACHAETCA M30JIMPOBAHHOCTBHIO HOMKHOI Amepuru B Te-
dEeHHEe HECKOJBbKHX JECATKOB MWJIINOHOB JeT. Ilocse BosemKkHOBeHuUs Ila-
HAMCKOr0 MOCTa JIMIIbP HEMHOIMM IOKHOAMEPHMKAHCKMM BHJAM YAAJIOCH
MPOHUKHYTE Ha cesep (auKobpas, Gpomenocen, omoccym). Ceepoamepu-
KAHCKHE BH/JBI NMPEYCHeJH B OCBOGHMH HMHOAMEDHKAHCKON 06jacTH He-
CKObKO Gonbmme. JlaMbl, ONeHM, JMCHI, BHIAPSI, MeIBEIH NPOHHKIH B
HOxuylo AMepiKy, HO He OKA3ATH CYIIECTBEHHOTO BJINSHUS HA ee YHH-
KaJbHBIH BHUIOBOH COCTAB.

UnTepecer u cBoeoGpaseH »KMBOTHEIH MHD ABcTpanmiickoii obnacru.
HassectHo, uyto ABcrpanus obocobuiace or IOmoit Agzuu eme a0 BO3-
HHKHOBEHHMA BBICIIAX MJIEKONUTAOIIUX.
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TaxuMm 06pa3oM, pACIpejie/IeHNe BHUIOB KWUBOTHBIX H PACTEHHH IO IO-
BEPXHOCTH TJIaHEeTHI M MX TPYNOHpOBKA B OHoreorpaduyeckue 30HBI OT-
PAKAIOT MPOIECC HCTOPHYECKOro DasBUTHS 3eMJIHM M 9BOJIOIUH JKHBOrO.

Octposubie ¢draysa u ¢aopa. [Ina noHMMaHHUA S3BOJIOIHMOHHOTO [pPO-
1ecca WHTepec MnpejacrasifT GayHa u Quaopa ocrposBoB. CocraB ux
ayapl ¥ (JIOPH TMOJHOCTBIO 3aBHCUT OT HMCTOPMM IPOMCXOXJIEHMA OCT-
poBoB. OctpoBa MOTYT GBITH MATEPHMKOBOTO IPOMCXOMAEHUS, T. €. Ipex-
cTaBaATe coboit pesyabrar o0bocobsieHMHA YacTH MAaTepHKa, WIH OKeaHH-
YeCKOro MPOMCXOMACHUA (BYyIKAHUYECKNE U KOPAaJJoBbIe).

MarepuKOBBIE OCTPOBA XapakrepuayioTcsa (ayHoit u duopoit, 61u3KoM
Mo coctraBy K MarepmkoBoil. OfHako, 4yeM ApeBHee OCTPOB U uyeM Gouee
3HAUMTE/bHA BOAHAA Tperpaja, TeM 0osiblne oOHADYKUBAETCH OTIHUMIL.
Bpuranckue ocrpoBa oTAenausauck oT EBponbl coBceM HeZABHO M MMEIOT
thayny, maeHTHUYHYK0 esponeiickoit. Ha agaBHO 060co0MBIIMXCA OCTpOBaX
Mpolecc DacXOKAeHHA BHA0B 3axoAuT ropaspo ganeme. Ha Manparac-
Kape, HaOpUMep, HET THUNHYHBIX AIA AQDHKH KDYIHBIX KOIBITHBIX:
6BIKOB, AHTHJON, HOCOpOros, 3e6p. Her u KpymHBIX XHUIMHUKOB (JIBBOB,
JleonapiioB, THeH), BeICIIHX o00e3pdAH (maBmaHoB, Mmapreimex). OmHaxo
MHOI'0 HM3IIUX NPHMATOB — JIEMYpPOB, KOTOpble HuUrJe GolbIle He BCTpe-
YAI0TCA.

CopepmieHHO HHasd KapTHHA O00OHADY)KUBAETCH NPH paccMOTpeRMU da-
VH OKeaHWyecKux ocrposos. Wx BumoBoil cocras ouyeHb Oemen. Ha Gomn-

A

!hu.cn, il

pannusl Guoreo-
rpadpuyecknx
ofinacrei

Pue. 56. Kapra GuoreorpadgmyecKux 30H
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IIHHCTBE TAKHX OCTPOBOB OTCYTCTBYIOT HA3ZEMHEIE MJEKOIHUTAOIIAE M aM-
¢ubun, HecnocoGHBIE NPEOAOJIETH 3HAYATENLHLIE BOAHLIE NPENATCTBHS.
Bea gayHa oKeaHMYECKHX OCTPOBOB — DE3YJIBTAT CJAVYAMHOTO 3aHECeHHUA
HA HUX HEKOTOPHIX BHJOE, 00RIYHO NTHI[, PenTHaM#, HacexoMbix. IIpex-
CTABHUTEJIM TAKHX BHUJOB, NONABINHE HA OKeaHWYECKHE OCTPOBa, NOJy4a-
0T IIHPOKHME BO3BMOMHOCTH AJA pasMHoKeHus. Hanopumep, Ha [anana-
rocckux octposax u3 108 Buaop nruy 82 suaeMuduHsbl (T. e. HUTAe 6OIb-
Ire He BCTPeYalTcda) U Bce 8 BHAOB PENTHIMN XapaKTepPHBI TOJBKO AJS
arux ocrtpopoe. Ha T'aBaiickmx ocrpoBax oGHapyskeHo 6Gojblioe pasHoo6-
pasz#e YJIUTOK, M3 KOTOPeIX 300 SHAEMHUYHBIX BHAOB MPUHAMJIENHKAT OJ-
HOMY poay.

OrpoMHOEe KOIWYECTBO pasHooGpasHRIX OGuoreorpaduyeckux (paxToB
VKa3elBaeT Ha TO, 4YTO OCOOEHHOCTH pACIpPEJeeHUA KUBBIX CYIIECTB HAa
njaaHeTe TECHO CBA3aHBI ¢ NpPeodpas’soBaHMEM 3€MHOH KOpPhI M € JBOJIO-
AOHHLIMUA HM3MEHEHWAMH BHIOB.

MousexynapHsie fo0Ka3aTeabCTBA 3BoMONUH. B Hacroamee BpeMs npak-
TAYECKH B3aBepllieHa IOJHAS pacmudpoBKa reHoMa (COBOKYITHOCTH BCeX
TeHOB) YeJIOBeKa M TeHOMOB D#ALA KHBOTHBIX, PACTEHHMH M MHKpoopra-
HU3MOB. M3BecTHa IOJHAA MOOCIEOBATENLHOCTE HyKJIeoruzos B JIHK vy
OTPOMHOI0 4YMCJIA BUAOB JKUBBIX OopraHusmoB. CpaBHEHHE 3THX MOCIEN0-
BaTeJbHOCTEH [aeT HOBEIH KJKOUY K I[OCTPOEHHWIO DPOJOCJIOBHON XH3HH HAa
3emue.

MHorue MyTalnu{ NPEJNCTABIAIT cOO0U 3aMeHBl OJHUX HYK/JICOTHIOB
Ha apyrue. Myrauum BOSHHKAIOT, K&K OPABHJIO, BO BpeMs DeIIMKAILHMN
AHK (cm. § 14). Orcioga caexyer, w@ro, dem GoJbIle MOKOJEHHE IMpo-
IIII0 CO BPEMEHH AMBEpPreHIUH ABYX BHIOB OT 00IIEro mpenka, Tem GOJb-
mie CJYYalHBIX 3aMeH HYKJEOTHIOB JOJIKHO OBLIO HAKOMHMTHLCH B T'€HO-
Max 3THX Ao4YepHUX BuaoB, OBmuil mpefok YeNIOBEeKA M INMMIAH3E CY-
IecTBOBAJ OKOJIO NATH MHJUIMOHOB JIeT Hasal, a oOIIHil MpeoK YeoBexa
u Meimu — OGonee 80 muanmoHOB ser Hasaj. Korga Mel cpaBHUBaeM
HYKJEeOTHUJHBIE NOCIeAOBATEILHOCTH TeHOB, HAIpUMeD reHa Oera-ryobn-
Ha, MBI BHJHM, YTO DA3TUYHH MeXKAY reHAMH 4YeJI0OBeKa W IIHUMIAH3e
ropasjio MeHBIIe, YeM MeKJy TreHaMHu 4YeloBeKa (HJIH IIHMOAaH3e) H
MEIIITH.

KonuvecTBeHHAS ONEHKA 3TUX DPA3JMH4YMI TMO3BOJIAET MOCTPOMUTHL TeHea-
JIOTHYECKOe JIPeBO, IMOKA3LIBAIOIee POACTBO PA3JIHUYHBIX TAKCOHOB (BHIOB,
OTPANOB, ceMeHCcTB, KJIACCOB), M OIPENEINATH OTHOCHTEIBHOE BpeMs HX
AUBepreHINH. B OCHOBHOM 3T0 /JpeBO COBIAJAeT C TEMH, UTO OLLIM IO-
CTPOEHEI HA OCHOBe MOP(OJIOrHYecKMX, 3MOPHOJIOTHYECKMX U IAJe0HTO-
JIOTHYEeCKHUX AaHHbIX. OfHAKO B HEKOTOPHIX cCJydyasx oO0HAPYIKHBAIOTCH
mopasuTenbHble Bemu. OKasanochk, YTO KUTHl W NAPHOKONBITHEIE TOopas-
a0 Gonee GiAM3KHE DOJCTBEHHHKH, YeM IADHOKONLITHBIE M HeMapHOKO-
neITHRIE, AQPUKAHCKHME 3JaTOKPOT (HIOTeHeTHYeCKH OJMe K CJIOHY,
uyeM K HamuM KporaM. CoBpeMeHHBIE METOIBI MOJIEKYJIAPHOH TIeHEeTHKH
MO3BOJIAKT AHAIM3HPOBATH TI'eHBl HEe TOJBKO HEIHE JKHBYIIHNX OPraHH3-
MOB, HO ¥ JABHO BBIMEpPLIMX BHAOB, ucrnoassdysa ciaeasl JJTHK B wmckomna-
eMbIX OCTAaHKaX. JTO I[IOMOTaeT IMPOCHeIHTH IIYTH 3BOJIOIHMH KHUBOT0 HA
3emure.
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® 1.0 ueM CBHAECTEILCTBYIOT CHeAVIOMIME (AKTHI: CXOJHAH OpPraHH3a-
HA MOJEKYJAPHBIX NPOIECCOB V BCEX OPraHM3MOB, JKUBYIIUX HA
Semie; HaJM4YMe HPOMEMYTOUYHBIX (OPM H PYAMMEHTapHBIX Opra-
wos? Otser obocHyiiTe.

» 2. JKuporHeil n pacturensHbiilt mup Cemeproit Amepuxnu u Espasun
CXOAHBI Mexiy coboii, a quopa u dayaa Ceeeproit n IOxknoit Ame-
PHKH cHABHO pasimuatorca. Kax Bbl obbacHurTe 21M (DarTh?

® 3. O6biyHO HA OCTPOBAX JIOBOJBHO YACTO RBCTPEYANOTCA 3HJAEMHUHBIE
Bujbl (Bosiblne HUrZe HA 3eMHOM lIape He BeTpevaoommuecs). Hem
9TO MOMKHO OOBLACHUTL?

p 4. Uckonaemoe >XKUBOTHOE — APXEONTEPHKC MMEJ0 NPHU3HAKH I[THIILI
u npecmbikawonerocs. Jlajite omeHky aToMy (aKTy ¢ HAYYHOH TOY-
KM 3peHHHA.

§ 44. Bud. Kpumepuu euda. Ilonynayus

B nenrpe npexacrasinennit Y. IapsusHa 00 9BOJIONHMH OPraHUYECKOTo
MHUpa CTOHT NoHATHe 6ud. Buj obbefHHAET OPraHU3MBbI, CXOJHBIE 110 MOD-
(hostornuecKMM NpPH3HAKAM. ITO MO3BOJAET OTJIMYHUTHL OJHY IpyImy opra-
HH3MOB oT apyroi. Takoe moHuMaHue BHAA IOMOIJIO KJIACCH(UIAPOBATH
orpomMHOe pasHooOpasue onucaHHbIX (DOpM OpPraHM3MOB M CHITPAJIO II0JO-
KATEABHYIO poiib B passutuu 6Guonorunu. Hakonmenue k kouny XVII B.
CBEJEHMI 0 MHOroo0pasu (hOPM KHBOTHBIX M DACTEHWH NPUBEJO K IIpen-
CTABIEHHI0 O BHIAaX KAK O BIOJIHE peajibHbIX rpynnax ocobeii. Ocmobo-
monaraiomas pabora o Bujgax Owina nposegera K. Jluaaeem, KOTOPBIN
3aJI0MHIT OCHOBEI CUCTEMAMUKU.

Ho HapeuHa GONBIIMHCTBO GHOJIOTOB CYHATAJHM, YTO BHJABI HEM3MEHHEI
¢ MoMeHTa cosfanus mx TBopumom. DTa «HEeHA3MEHHOCTb» HABJIAIACH pe-
MIAILIAM APTYMEHTOM BCEX AHTHABOJIOIMUOHHBIX YUYeHHH.

Ilo mepe yraybJeHHs W PACHIMPEHHA HCCAEOBAHWUII DPA3NUYHBIX BH-
JI0B yYeHbIe IepecTalld OrPAHHUYMBATHCA PEAKUMH MY3eHHBIMH JKCIOHA-
TaMH, 4 HCIOJb30BadM Oojee oOIWIMpHBIA Matepual. BhlIo ycTaHOBIEHO,
YTO BHJ BKJIOYAET OPraHM3Mbl, XapaKTepPHUIYIOIMecd BBICOKOI CTeneHbIo
M3MEHYMBOCTH pPA3JIMYHBIX NPH3HAKOB. B pes3yabTaTe 3TOTO HEKOTOPLIE
paHee CAMOCTOATENbHLEIE BHJAEI OBLIM O0BLeAWHEHBI B OAWH 00mMUNA BHIA.
HekoTopeie y4eHbIe Jjake YCOMHHMJMChH B PEaJIbHOCTH CYIIECTBOBAHHA BH-
ga. OHM BBICKA3bIBAJHM MHEHHE, 4YTO B JEHCTBHTENbHOCTH BHOB KaK pe-
aNnbHBIX OHOJIOPMUECKUX EIWHUAL, B MPHPOJAEe He CYIIEeCTByeT M uTO TI'pa-
HUIBI MEX/Jy BUJIaMH y4YeHble YCTAHABAMBAKT Dojiee MJIM MeHee IPOM3-
BoasHO. HO Bce masbHeHIIHe HCCIeNOBAHUS JIOKA3AJHM, YTO BHJLI DEANIBHO
CYILIECTBYIOT, OHM HABJIAIOTCA Ba)KHeilleil cTYNeHBIO OpPraHH3anuu KHBOH
PHPOABI.

PeansHOCTE BHAA B NEPBYIO odYepe/b AOKas3bliBaeTcd CHCTEMOH KpuTe-
PHeB, KOTOPEIe MO3BOJAKT JOCTATOYHO HETKO OTJWYHTE OJWH BUJ OT APY-
roro.

IMonynsaunonuan crpyrrypa Buga. Kasasiil Bij| XapaKTepHusyeTcs omnpe-
NeleHHBIM apeanom — Teppuropueit oburaHus. BHYTpHM apeama MOTyT
OBITH caMble pasHooOpasHbIe Nperpajibl (PeKd, ropsl, MYCTHIHA H T. [.),
KOTOpBIE MPEensATCTBYIOT CBOOOJHOMY CKPEIIMBAHUIO MEMy I'PYIIaMi 0Co-
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Geit onHOrO M TOro iKe BUAA. JTO, OJHAKO, HE O3HAYAET, UTO OHH abCO-
JIOTHO M30JMpOBaHBEI M He oOmeHuBalorca reHamu. Ilpocto ckpemusazue
MeXy NPeJCTABUTENAMH 3THX IDYII OCYIIECTBISAETCH 3HAYUTENLHO pe-
we. Taxme omuocumenvno uszoauposaumsle zpynnvt ocobeii odnozo euda
NIPUHATO HA3BIBATH NONYNAYUAMU.

Taxum obpasom, Buj cocrour us nomynamuit. Kaxpaas monyasmus
3aHUMAaeT ONpeJieJIeHHY0 TePPHTOPHIO (Y4acTh apeasa Buaa). B TeueHue
MHOTHX NOKOJEeHHH, 38 NPOJOJKUTE/NbHOE BpeMf NONYJIANHA ycloeBaer
HaKOIMTh Te AJJeNIH, KOTOpble 00ecleuyuBalOT BBLICOKYIO IPHCIOCOBIeH-
HOCTh Ocobeil K yClnoBUAM AaHHOH MecTHOCTH. Tak Kak H3-3a PASBHHII
YCJIOBHH ecTeCTBEHHOMY 0TOOPY TOABEPraloTCH PA3JIUYHBIE KOMILJIEKCHI re-
HOB (aineseil), NONYJALOMH OZHOIO BHAA OTJMYAIOTCA APYr OT apyra
9YaCTOTOW BCTPEYaeMOCTH TeX WM HMHEIX aurteneit. Ilo aroif mpuunue B
PasHBIX NONYAANMAX OAHOIO BHAA OAMH M TOT e NPUIHAK MOXKET IIpo-
ABIATBCA MNO-pasHOMy. Hanpumep, ceBepHBIEe HONYJALUM MJIEKONHTAIO-
mux obaazanT 06osiee IyCThIM MEXOM, 4eM IOKHEBIE, 8 IOMKHbBIE Yalle TeM-
HOOKpAallleHHEIEe,

B somax apeana, rze rpaHn4ar pasHble MONYJSNUH OZHOTO BHAA,
BCTPEYAIOTCA KaK 0COOM KOHTAKTHDYIOUMX NONYJANMN, TAK M THGPHILI
(puc. 57). Takum oBpasom ocymiecTBaAeTcA OOMEH reHAMH MEMKAY MOIY-
AAUMAMI W PeanusylTCH CBA3M, O0eCHeYMBAIOIIME TeHeTHYeCKOe eIHH-
ctBO BuAa. OOMeH reHaMm Me]y HONYJANMAME CIOCOOCTBYET GOAbIIEH
H3MEHYHMBOCTH OPraHu3MoB, 4T0 obecneunmBaeT 6GoJee BBICOKYH NpPHUCIO-
cobJeHHOCTE BHJA B IEJOM K YCIOBUAM o6uTaHmsA.

Ecnu B peaynerare ycuieHus M30AALMM MEKAY NONYISNUAMHU 0OMeH
IeHOB NpeKpamlaeTcd IOJHOCTbIO, TO pasHble HampaBsieHus orTbopa, KO-
TOPBIM MOJABEPraloTCH NONYJALWH, MOIYT HPUBECTH K CTOJL CHJIBHOMY
PACXOXAEHHUIO NPH3HAKOB, YTO BOSHMKAET TAK HA3LIBAEMAs Penpodykmue-
HAA U3ONAUUA. DTO O3HAYUACT HEBOIMONHOCMb CKPEUUBAHUS U OCmasae-
HUf naodosumozo nomomemsa. B aToM clayyae MOMKHO TOBOPHTH O BO3-
HUKHOBEHMH HOBOTO BHJA.

Wsorza m30MMpOBAHHAA MONYNANMSA B CHIY DASJIMYHBIX CAYIAHHBIX
npuYuH (HABOAHEHMe, IOKAP, MAaccoBoe 3afojeBaHWe) M HENOCTATOYHOI
YHCJEHHOCTH MOJKET IOJHOCTHIO MOTHOHYTH.

B HeKOTOpBIX cly4yasx B Pe3yJbLTATE MeOJIOMMYECKUX KATAKJIM3MOB HJIH
APYTHX COOBITHH Iperpagbl Mejly HONYJAAIMAMH MOTYT GLITH paspylie-
HbI, ¥ paHee H30JHPOBAHHKIE NONYJANNUH CIHBAIOTCA B OJHY.

Takum obpasom, KakAas NONYAANMSA HBOMIONHOHUPYET HE3ABHCHMO
OT APYrHX MNONYJAAUUN TOro ke Buzaa. Ilomyasums — HAUMEHLIIEe IOJ-
pasneneHne BH/A, M3MEHAWIIEeCA BO BpeMeHH. BoT mouyemy monmyndius
npeacTaBager coboit snemenmapryo edunuyy ssonoyuu. OTAeNBHBIR Op-
TFAHHU3M HE MOXKET 3BOJIOUMOHMDPOBATH, TAK KAK €ro TeHOTHI OIpejesnd-
eTcA yiKe B MOMEHT OILTONOTBOpeHusi. Briay opranmsaMa B SBOJIONHIO
COCTOMT B TOM, 4YTODbl IepeiaTs I'eHbl CBOMM IIOTOMKAM.

Kpurepun Bupa. Kpumepuit éuda — 5T0 COBOKYIHOCTH IPH3HAKOB,
OTIMYAKINNAX AAaHHBIH BUA OT APyroro.
Mopgonrozuveckuis kpumepuii Baza — OXUH M3 BakHeHmmux. Ilox

MODQ)OJIOI‘H‘-I&CKHM KpHTEpHEM BHIA INMOHHMAKT COBOKYMNHOCTHL BHENIHHX
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Pue. 57. 30oHBI KOHTAKTA MEM/AY DaHEe WBOJHMPOBAHHBIMU NONYIALNAMH JKyJIaHa

npusHakoB opraauama. llonroe BpeMmsi 3TOT KpHTEepHid ObLI IIABHBIM H
gaske efWHCTBEHHBLIM. C ero NmoMoubio JEerko pasiudaTbh BHIbl, KOTOpPbie
He ABIAIOTCH OMMBKHME poxcTBeHHuKamu., OJHAKO WHOrJAa BUJbI BHEI-
He IOYTH HEpasJUWYMMBI, XOTdA B IPHPOJE eCTKO H30JHUPOBAHBI U He
CKpemuBalTca Mexay coboit. 31o Buabl-ABoMHNKKN. CrenoBaTenbHO, MOD-
onoruueckuii KpuTepuil He ABIAETCHA JOCTATOYHLIM.
Du3uonozo-6uoxuMUtecKue pa3auiua Memxay BUIAMH B U3BECTHOH Me-
pe OTpaKalT CTeleHb HX JAWBepreHnuH. HekoTopble BH/bl PACTEHWH pas-
JIMYAIOTCA MO CNOCOOHOCTH CHHTE3NPOBaTh W HAKAIJIWBATL ATKAJTOHIBL.
OnucaHbBl MEXXBUIOBBIE PAS3JAHMYMA B AKTHBHOCTH HEKOTODPBIX (hepMeHTOB.
CoocobHocTe BHAJATE B CHAYKY IIPH 3KCTPEMAaJIbHBIX TeMmieparypax o6-
HADYKHMBAETCA y OZHUX BHIOB TPBISYHOB H IOJHOCTBIO OTCYTCTBYET V
apyrux. OpHako MHOTHMe OMOXMMHYECKHe NPHU3HAKHM CJIMIIKOM KOHCepBa-
TUBHEI (00HApYMKUBAIOTCA, HATPUMED, Yy BCeX MNpeJAcCTaBATeNell MTAHHOTO
oTpAjA, THUIA WIA LApcTBa), & (U3MOJOTHYECKHe, HA0OODPOT, CINIIKOM
U3MEHUYMBBI Jaike y NpeACTaABHTeNeH OZHOTO BHJA, UTOOBI CIAYKHTHL HAa-
OeKHBIMH KDHUTEDHAMHU A pasiudeHns OJM3KOPOACTBEHHBIX BH/OB.
JKonozo-zeozpaguyeckull Kpumepuii BUAA ONpejesideT apeaj ero obu-
Taaua. KaIpll BUI 3aHMMaeT ONpeAeNeHHYIO reorpagHUecKyio 20HY.
Cunrare JaHHBIH KpAUTEpPUH YHUBepcalbHBIM Hendb3si. B mpupoge cyie-
CTBYET MHOr0 OJIUBKOPOACTBEHHLIX BUAOB C COBMELUEHHBLIM ADPEaJOM.
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PaaBuTue MeTONOB AHANHMZA XPOMOCOM M OT/[eJbLHEIX TEHOB IO3BOJIA-
JIO BBECTH B IPaKTHKY H3Y4YeHHA BHJOB 2eHemuyeckull xkpumepuil. Kasx-
ABIA BHJI MMeeT CBOMCTBEHHEIH eMy HAaGOp XPOMOCOM M HYKJEOTHHBIH
cocrae JIHK. Ilo umeny xpomocom B HaGope m 1o ux MOp(OJOrHH yaa-
eTc pasiIuuaTh Aaxe BHUABI-Onu3Henbl. CpaBHeHWe MOCIEfOBATELHOCTEH
HYKJICOTHOB B reHax OJHM3KOPOACTBEHHBIX BHJIOB I103BOJIAET OINEHHBATL
CTeneHb JAMBEPreHI UM Mexay 9THMHu BugamMu. OZHAKO BCTPEYAOTCHA CJY-
UaW, KOrja OTHOCHTEJbHO [ajleKue BHAB (KakK, HaIpuMep, IOYTH BCe
OpeJCTABUTEIM CeMeicTBa KONIAYbMX) MMEIOT HAeHTHUYHEIe Habopbl Xpo-
mocoMm. C fapyroii cTOpOHBI, JIOKAJNBHBIE MONYJSIHHA OJHOTO H TOTO Ke
BUJa (Hampumep, AOMOBOH MBIMHM) MOTYT 3HAYMTEJBHO DPA3JIMUYATHCH IO
ancyy xpomocoMm. PasHble reHbl TaKMKe PasIHYalOTCs [0 CTEIeHN H3MeH-
unBocTH. Tax, Hanpumep, res agepHoro denxka rucrora H1 uemoBera or-
JAYaeTcs OT FOMOJIOMYHOIO €My TIeHa IopoXa TOJBKO IO OJHOMY HYK-
aeoruny. IloraTHO, YTO AaHANM3 TAKUX IeHOB OKA3BLIBAETCHA OecroJesHbIM
AnA pasnudeHUs OGIM3KMX BUJI0B. B TO jKe BpeMs B reHoMe ueloBeKa,
JUBOTHBIX M pacTeHHil O0HapyKeHbl YpEe3BLIYAHHO H3MEHUMBEIE IMOBTO-
papmueca nocaepoparenbuoctTn [THK, Koropsie Moryr 66T pasHbIMH ja-
e y poaHbeix OpareeB. ITH MOC/EA0BATENLHOCTH OKA3AJMMCh HE3aMEHM-
MBIMH B KPUMHHAIHCTHKE ANA WACHTUDUKALNKN JHYHOCTH (FeHOMHAA NaK-
THJIOCKOHHH). HO MaJOIPHTOOHBIMHA NOJNA pPasyiiyeHusds BHIOB.

Taxkum o0pasoM, ¥ TreHeTHYECKHH KpHTepHi He oKassiBaercd abco-
JIIOTHO HANEMKHBIM.

HanGosee cymecTBeHHON XapaKTepHMCTHKONW BHAa ABIAETCA TO, 4YTO
BHJ NpejcTaBisgeT coboM reHeTHYeCKM enuHyio cucremy. Ocobm pasHbIx
TNOMYJAANUNA OJHOr0 BHAA MOTYT CKDEIIMBATBHCA W JIABATH IMJIOJOBHTOE IO-
TOMCTBO. BesegcTBHe 3TOro reHbl MOI'YT PACHPOCTPAHATHCA W3 OAHOH TMO-
OyasauuE BHAA B JIPYrywo, o0pasoBbiBaTh HOBble kombuHanmuu. Ho onp
HEe MOTIYT NepedTH W3 OJHOro BHJAA B JApPYyroil ms-za obocobiIeHHOCTH BH-
OB APYr OT JApyra cHoenHalbHBIMH Oapeepamu. B rTex peakux ciayyasx,
KOTla «He3aKOHHBIe» CKpelWBaHWUH NPOMCXOIAT, BKJIKYAIOTCA B Jeict-
BUE€ MHOI'OYMC/IeHHBIe H30JAIMOHHBIE MEXaHU3MbI, BeAyINHe K rubeln
WA HEINMOJHOIEHHOCTH TaMeT, 3HUror, aMOPHMOHOB M IIOTOMKOB.

Wrak, Kaxablil KPHTEpPHl B OTAEJILHOCTH HE MOKeT ObITh OCHOBAHM-
eM A4 ONpeAeNieHUsA BHJA; TOJBKO B COBOKYIHOCTH OHM NO3BOJISIOT TOY-
HO BBIACHHUTH BHJIOBYK) IPHHAJJIEZKHOCTE 3XHBOTO OPraHH3MA.

Ha ocHoBaHMM CKABAHHOTO MOXKHO JATh CJEAYIOIIEE ONpeleeHue BH-
aa. Bud — cosoxynnocme zeozpaguuecku u 3K0A0ZUYECKU CXOOHBIX TNO-
NYRAYULL, CNOCOOHLLX 6 NPUPOOHBIX YCNOBUAX CKPEUJUBAMbCE MeNdy co-
Oou, obnadarwux obwumu MoppHoPuuoLOZULeCKUMU npuU3HaKamu, Ouo-
AOZUNECKU UI0JUPOBAHHBLIX OM nonyaayuit dpyzux eudoes.

@ 1. Yro rakoe nonyaauua? Ilpusesnute TpUMepHl TONYJIALMIA

® 2. Yro saswiBaerca supom? IlpuBeanTe NpUMEpH! BUAOB, BCTPEYAlO-
mUXCcA B Baleil MecTHOCTH.

@ 3. Hasosure nm oxapakrtepuayiiTe OCHOBHEIE KDUTepHH Buaa. Jloxanu-
Te MX OTHOCHTEIBHEIH XapakTep.

» 4. Kag, mo BameMy MHEHHIO, Y€JOBEK MCIOJb3YET 3HAHUA O BHJE R
CBOEH TPAKTHYECKOl AeaTeJbHOCTH?
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I'nasa XI. MEXAHHU3MBI
JBOJIIOITMOHHOTO ITPOITECCA

Y. lapBHH B CBOEM KJaccuueckoM Tpyae «IIpomcxoskaeHue BHUIOB»
PelIHJ BONPOC O TJVIABHBIX ABMIKYINIMX cujaax ((daxropax) 3BOJOIUOHHO-
ro npounecca. OB BBIIETUN cleaywoliue QaKTOpPLI: HacaedcmeeHHoCmb, U3-
MeHvueocms, O6opvba 3a cywecmeosanue U ecmecmeeHHsillt omobop. Kpo-
me roro, JlapBMH yKasaJ Ha BaKHYI0 pOJb OTPaHWYEHMA CBOBGOXHOTO
CKpeIIMBAHUA ocobeil BCIeACTBHE MX HMIOJMANMUM APYr OT ApPYra, BO3HHK-
meil B mpolecce 3BOJIOIHOHHOIO PACXOMKAEHUA BHIOB.

CoBpeMeHHbIE 3HAHUA 00 SBOJIOIHUE M ee (PAKTOPAX CIOKHUIACH B TAK
HA3BIBAEMYIO CUHIMEMUYECKYIO Meopur 3604K04UL, KOTOpas IpPeACTABIIA-
eT coboi peaysabTaT PasBUTHA NADBUHHU3MA, TeHETUKH, 9KOJOTHHM H JApY-
rax OMOJIOTMYECKMX HAYK.

OBONIIOIIMOHHANA TEOPHUS HCXOAUT U3 TOTO, UTO 3JIEMEHTAPHOI SBOJIO-
UUOHHOH eNMHHIeH, T. €. TOH MHHHUMAJNbLHON AYEHKOH, KoTopasa crnocob-
Ha NCTOPUYECKH HU3MEHATHCH (IBOJIOIUMOHUPOBATE), ABIAETCH TONYJISIHSA.

§ 45. Ponv uamenwueocmu 6 360NIOUUOHHOM
npoyecce

Bee ocobu ofHOrO BHAA MKMBOTHBIX M PAcCTeHWU B DoJbIIeil MAM MeHb-
Iel CTemeHW OTJIMYAKTCH JAPYr or apyra. MaMeHYHBOCTH OPraHMSMOB —
BAXHBIN (PAKTOD IPOTEKAHHA 9BOJIOIMOHHOIO MpOllecca.

MyrauuoHHas H3MeHUYMBOCTh. MyTanMOHHAA WM3MEHYMBOCTH HIPAET
pPoOJib TJIABHOT'O MOCTABIIMKA HACAEACTBEHHBIX uaMeHeHuiti. MmeHHO OHa
ABIAETCA IEPBUYHBIM MAaTEpPHAJIOM BCeX IBOJIIOIMOHHEBIX NpeobpasoBaHMil.
OnHMM M3 pacnpoCTpaHeHHBIX THIIOB I'€HOMHEIX MYTAIHH ABIAETCHA no-
aunaoudus, UMEIONIAS Ba)KHOE 3HAYEHUE B HBOMIONMM pacreHuii. ITonm-
IJIOM/IHBIE BU/Bl PACTEHHI HACTO 3aHUMAIT APDKTHUYECKHE M AJBIHICKHe
30Hpl. CUMTAOT, UTO 3TO CBA3AHO C WX MNOBBIIMIEHHOH YCTOWYHMBOCTBIO K
He0/IaronpuATHRIM (DAKTOPAM Cpejbl.

Xpomocomusie Mymayuu TAKKe UTPAOT BAYKHYIO 9BOJIOIMOHHYK DOJIb.
Ilpesxne Bcero HeoOXOAMMO yKas3aTh HA Y/JBOEHHE I'eHOB B OZHOH XpOMO-
come. Mmenno Onarojaps y/JBOEHHAM TeHOB B HpOILecce OBOJIONMH HAa-
KanjauBaeTca reHeTHYecKHii maTepuasn. Hapacranme cioskHOCTH Oprasm-
8alMM JKHUBOIO B XOJe HCTOPHYECKOIO PAa3BUTHA B 3HAUMTEJILHOHN cTene-
HH ONMPAJNOCh HA YBeJHYeHHe KOJIHWYEeCTBA TIeHeTHYEeCKOro MaTepHasa.
HocraTouno ckasarb, 4yro koamdectBo JJHK B KileTKe y BBICHIUX IO3BO-
HOuHBIX TpuMepHO B 1000 pas Ooabiue, yem y Oaxrepmii. I[pyroit Tun
XPOMOCOMHBIX MYyTallMii, KOTOPBIH JOCTATOUYHO YACTO ODHADYIKMBAETCHA V
MHUBOTHBIX M PacTeHHH, — IMepeMeIleHHe YYaCTKA XPOMOCOMEI.

Ocobu, reTeposUroTHBIE MO TAKHM MYTAIMSM, YACTO 0OJALAIOT TOHM-
MEHHOH IJI0J0OBHTOCTBI0, B TO BpPeMA KAK TIOMO3HIOTHl DA3MHOMKAIOTCH
HOpManbHO. HeKoTopble ydeHLIe IIOJArarmT, 4YTO IOABJICHHE TAKHX MyTa-
OHi MOXKeT HapylIaTh PeHeTHYeCKOe eJWHCTBO BHJAA M MPUBOAUTHL K 000-
cobJIeHMI0 BHYTPH €r0 PeNpoAYKTHBHO H30JMPOBAHHBIX IOMYJIAINIM,
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CEPT'EH CEPTEEBHUY YETBEPUKOB (1882—1959) —
OTeYeCTBEeHHBIH yuYeHbIH, 9BOJIOIHOHNCT ¥ reHeTHK. Ero
paboTel JanH HAYANO COBPEMEHHOMY CHHTE3Y IeHeTHKH
M KJACCHYECKOro [JapBUHHM3MA.

Haubosee gwacTeiii Tun myranuil — zenHbie. OHH UIpPalOT OYEHb BaK-
HYH pOJb B 3BOJIONUOHHOM Imponecce. MyTauuu OTAeJbHBIX TeHOB
NPOMCXOoAAT peaxo. Myranus reHa BO3HHMKAET B CpPeJHEM B OJHOM u3
100000 ramer. Ho Tak Kak KOJHMYECTBO T'eHOB B OpranuaMe (Hampumep,
MIeKonuramnmux) cocrasiager okono 40000, To npakTuueckn Kaxkgas
oco6b HeceT BHOBbL BOZHUKINYID MYyTauuio. BoablimHCTBO MyTaunuii pemec-
CHBHBIe, JOMHHAHTHLIE MYTALUH BO3HHKAKT HAMHOro pexe. [loMuHAHT-
Hble W PEIEeCCHBHBIE MYTAIMM BeAyT cefA B TONYJANUAX I0-pasHOMY.
JMoMUHAHTHBEIE MYTAIMH, Aa)Ke €CIH OHH HAXOAATCH B TIeTepO3UTOTHOM
COCTOAHUM, NPOABAAKTCHA B (eHorunax ocobed yme NepBOro MOKOJeHHA
¥ IofiBepralmTca JAeHCTBUI0 ecTeCTBEHHOro orbopa. PeleccuBHBIE Ke My-
TalM¥ NPOABIAIOTCA B (DEHOTHIIE TOJBKO B TOMOSHUTOTHOM COCTOSHUH.

PeneccuBHaa MyTanus, npemae 4eM OHA NPOABHUTCH B (EHOTHIIE T0-
MO3HTOT, [JOJM¥KHA HAKONMUTECA B 3HAYMTEILHOM KOJIHYECTBE B IONYJIA-
IIMA. ITY MBICJIbL IIEPBEIM BhICKA3an oredecTBeHHBIH resetuk C, C. Yer-
BepuKoB. OH ObLI IEpPBBIM VUEHBLIM, CAEJABIIMM BayKHEWINWI Imar Ha my-
TH 00BeUHEHUA PEHETHKH ¢ 9BOMIOIHOHHON Teopueii. B 1926 r. Yersepukos
onybMKOBaT 3HAMEHMTYI0 pabory «O HEeKOTODLIX MOMEHTaX SBOJIOLMOH-
HOro IIpouecca ¢ TOYKM 3PEHUSA COBPEMEHHOW TIeHEeTHKH», € KOTOPOM M
HAYAJICA HOBBIH BTAN PAa3BUTHUA JBOJIOIMOHHOW TEODPHH.

C. C. YeTBepHKOB CHEJAT BAXKHBLIH BEIBOJ O HACBIMIEHHOCTH MPUPOJ-
HBIX TONYJANHI GOMBIIMM KOJIMYECTBOM DENecCHBHBIX Myranwil. OH nu-
caJl, UTO NONYJIANUA, NoJo0HO rybKe, BIMTBLIBAET DEIECCHBHLIC MYTAIHH,
ocTaBAAChH IPH 3TOM (hpeHOTHIMUECKH OfHOpOoJHOW. CyIecTBOBaAHHE TAKO-
ro CKpBITOrO pe3epBa HAc/eICTBeHHOH HW3MEHUYMBOCTH CO3JAET BO3MONK-
HOCTE [JIfi OBOJIOIMMOHHBIX Npeo0pasoBaHHU NONYJIALWAN II0J BO3JIEHCTBH-
em ecrectBeHHOro orGopa. Kak nokasan M. W. IlImansraysen, cama cmo-
cOOHOCTEL MOMYNAANUH HAKAIIMBATEL I'eHETHUYECKYIO UBMEHUMBOCTE SBIAETCH
pesyJibTaTOM ecTeCTBeHHOro oThopa.

B nocnennee Bpemsa Osaromaps yeIexaM MOJEKYJIADHOR TIeHeTHKH u
FeHeTHKH pasBUTHA Bce 0oJiee SACHBIM CTAHOBHTCH, KaKYH OTIPOMHYVIO
POJIb MTPAIOT B OBOJIOIHMH MYTALUM, BO3HUKAIOIIWE HE B CAMHX CMPYK-
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myprbix (kopupyromux OenkH) reHax, & B PezyJaAmOPHbLY YUACTKAX HTHX
redoB. OHm Moryr MoamHMIHpPOBATE YPOBEHb TPAHCKDPUIIHU CTPYKTYD-
HEIX TEeHOB, BPeMSA M MeCTO HMX BKJIOUEHUH ¥ BHIKJOUYEHUH, CO3JaBaf
orpoMHOe pasHooOpasue GopM u GYHKUMH OPraHu3MoB. SHAYHUTEIbHEIE
MOPGOJIOruuecKne pasiuuyusa MeJy KJACCAMH IT03BOHOUYHBLIX B3aBHCAT OT
HAKOIJIEHUA MEJKUX MyTauuif B PeryjasaTOPHLIX BJIeMeHTax.

PacemoTpuM mpocroit mpumep. Pasmep M moJioykeHuWe IDYAHOH KJer-
KH Y KYPHIBI, MBIIIM M yA4BA KOHTPOMUPYIOTCH OJHUM M TeM JKe CTPYK-
TypHBIM reHoM. IlociefoBaTeNIbHOCTL HYKJIEOTHIOB B 2TOM I'eHe OJHWHAa-
KOBa y BCeX TpeX BHJAOB (K&K M Yy BCeX OCTAJbHBIX MO3BOHOUYHBIX). On-
HAKO M3MEHeHWs, IIPOH3OUIEAIINE B €ro peryjiaTOpHBEIX DJIeMeHTAX,
NPHBOAAT K TOMY, YTO Yy yAaBa 3TOT TreH pafoTaeT IOYTH BO BCeX KJeT-
Kax Xopjabl 3MOpHOHA, Y MBIIIM — B NEepPejHeN YacTH, & Yy KYPUIBl —
B 3aJHell yacTH Xopasl. B pesyabrare rpyaHas Kierka yjaasa (GopMupy-
e€Tcd OT TrOJIOBEI MOYTH [0 KOHYHMKA XBOCTA, Y MBIIUX — OJHMKe K TO-
JIOBE, a4 y KYpPHIB — OJMXKe K XBOCTY.

B npupoaHBIX DONyJIAUMAX HAKOILIEHO OFDOMHOE YWCJIO MYTAIMil 10
PeryJIATOPHBIM 3JIEMEHTAM CAMBIX PA3HBLIX CTPYKTYDPHEIX TEeHOR,

KomOumaTHBHAS M3MeHuMBOCTh. Kak Bl yie 3Haere, KoMOUHAMUS-
HAaA USMEHYUBOCMb — 3TO CJEJCTBHE IEePEeKpecTa TOMOJOIHYHBLIX XPOMO-
COM, HMX CAy4YailHOTO DACXOMKAEHHS B Melose W CAydaliHOTO COYeTaHWA
raMeTr npd omiaosorBopeHnn. KoMOMHATHBHAS H3MEHUYMBOCTL BeaeT K IIO-
ABJIEHNID OecKoHeYHO GOJBIIOr0 pasHOOOpA3HWsA IeHOTHIOB M (PeHOTHIIOB.
Ona CoTy’KMT HEMCCAKAEMBIM MCTOYHHMKOM HACJIEACTBEHHOTO pasHoobpasus
BUJOB M OCHOBOH [ ecTecTBeHHOro orbopa. Ecmm monyeTuTh, uTo B
Ka 0¥ mape roMOJOrMYHBIX XPOMOCOM MMEeTCH TOJBKO OJHa mapa aj-
JIEJIBHBIX T'€HOB, TO /JIf YeJIOBeKa, Yy KOTOPOro ralIoMAHbI Habop Xpo-
MocoM paBeH 23, KOJIHYECTBO BO3MOJKHBIX TaMeT cocTaBuT 2°°, a umeno
BOGMOKHEIX reHoTHnoB — 3°°, Takoe OrpoMHOE KOJHYECTBO TI'eHOTHIIOB
B 20 pa3 npeBBIIIaeT YMUCIEHHOCTH Beex Jwoaeit Ha Semue. OpHAKO B
JIeHCTBUTEJILHOCTH IOMOJOTHYHBIE XDPOMOCOMBI OTJIMYAIOTCA 0 HECKOJb-
KHM TeHaM M B pacueTe He Y4YTeHO #BJeHHe mnepexpecra. [loaromMy Ko-
JIMYECTBO BO3MOYKHEIX I€HOTHIIOB BBIDAMKAETCA ACTPOHOMHYECKHM YHCIOM
H MOMHO C YBEDEHHOCThI) YTBepKJIaTh, 4TO IOABJEHHE ABYX OAHMHAKO-
BRIX JIIOJIell NpakTHuYecKH HeBepoaTHO. OxHosiinmeBbie GIU3HENB! COCTAB-
NS0T HCKJIIOUEeHHE,

I'pomajHoe reHOTHMINYECKOE W, CHAEJOBATENLHO, (DEHOTHHHYECKOEe pAasd-
HooOpasue B HPHUPOAHBIX NONYJANMAX SABIAETCH TeM MCXOJHBIM 3BOJIO-
LUOHHBIM MATEPHAJIOM, C KOTOPHIM ONEPUPYeT ecTecTBeHHLIH oT6op.

» 1. Kaxoif, Ha Bam Barasag, BHJ H3MEHUHWBOCTH HIDAET BEAYLIVIO DOIb
B spoaionuu? Orser obocHyiTe.

» 2. OxapakrepmayiiTe pOJb M3MEHYHBOCTH B JBOJIONMOHHOM Ipolecce.

b 3. Yem MoxHO 06BACHUTE (GEHOTHOMUECKYIO OJHODOAHOCTHL IOMVJIA-
oui ogHoro Bupa? MoKHO M yTBEPH/ATH, YTO TeHOMOHAH! TOMY-
JANAA OHOTO BHAA OAMHAKOBBI?

b 4. Kakue GHOJIOrHYeCKHe MPOLECCH, MPOMCXOAAINNE B OpraNuame, Je-
JKAT B OCHOBe KOMOWMHATHMBHON H3MeHUYUBOCTH?
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§ 46. Ecmecmeennwvii ombop —
HANPAéLAOWUL (paKkmop 360NI0YUL

Benukas sacayra Y. JlapBuH& COCTOMT B OTKPBITHM poau oTlopa Kak
BaXKHeNero (GaxkTopa 3BOJMIOIMOHHOTO mporecca. JapBMH CcYMTAM, YTO
Onaronaps ecTeCTBEHHOMY OTHOpY OCYILECTBJAETCA IIPOIlecC COXPaHeHUs
¥ IIPeEMYIEeCTBEHHOI0 PA3MHOKEHHs OPraHM3MOB, KOTOpbIe 001a1a10T
npusHakamMu, Haubosiee [MOJE3HBIMU B JIAHHBIX YCIOBUAX OKPYsKaKLIen
cpeasl. EcrecTBeHHBIH 0TOOp, Kak mnokasan JlapBmH, ABIsAETCHA CJIEACTBH-
em OopwbBl 3a cyllecTBOBaHHE.

Bopsba 3a cymecrBopanue. 2910 noHAaTHe [lapsuH ynorpebnsan pia
XapPaKTEePUCTHKHN BCEHl COBOKYIHOCTH OTHOIIEHWH MeXAy ocoDAMH H pas-
JMUYHBIMA (hakTopamMu cpeAsl. JTH OTHOIIEHHUA ONpeIes]dlOT ycoex WJIH
HeyJlayy KOHKpPeTHOH oco0M B BBIXKMBAHHH M OCTABJEHHH IIOTOMCTBA.
Bee xmBBIE CYIIECTBA MMOTEHIMAJBHO CHOCOOHBI NPOM3BOAUTHL OosblIOe
KoandecTBo cebe momobmbix. Hampmmep, moroMcTBO, KOTOpoe crocobHa
ocTaBUThH OxHa JgadHuA {npecnononﬁmu PavoK) 3a JeTo, JOCTHIAeT ac-
TpoHOMHUYecKoH BermumHbl — Oomee 10%° ocobeif, uTo mpeBocXOAMT Mac-
cy 3emMiu.

OpHako Deaynep;KHOr0 POCTA YHUCIEHHOCTH JKMBBIX OPraHW3MOB B Jeil-
CTBUTEJBHOCTH HUKOTAa He Habiamopaercsa. B uem nmpMUMHA TAKOTO fABJE-
HuA? Bonemasa vacTe ocobeil rmOHeT Ha pPAa3HBIX 3TANAX DA3BHTHA M He
ocraBager nocae cedbs moroMxoB. CymjecTByeT MHOJKECTBO IIPHYMH, Orpa-
HUYHUBAIIMX POCT YHCIEHHOCTH MKHUBOTHBIX: 9T0 M NPHUPOAHO-KJINMATH-
yeckue (pakTopbl, U Oopbba ¢ ocoDAMM APYIrMX BHAOB M CBOEro BHIA.

HaseecTHO, uTo rubenb TeM MHTEHCUBHEe, YeM BBIIIE PA3ZMHOKAEMOCTHb
ocobeil maHHOro Buia. Bexyra, HalnpuMmep, BbIMETBHIBAET BO BpeMsA Hepe-
CTa OKOJI0O MHJIITMOHA MKPHAHOK, W TOJBKO O4YeHb He3HAYHUTEJIbHAd YacTh
MaJbKOB JIOCTUrAaeT 3pesoro Bospacra. PacTeHusa Takike NIPOU3BOAAT OTPOM-
HOe KOJHUECTBO CEeMfH, HO B ECTECTBEHHBLIX YCJOBUAX JHIIL HUUTOMHO
Majgad HX 4YacTh JaeT HAYAJ0 HOBBIM pPacTeHHAM. HGCOOTBETCTBKE MeH-
Jly BO3MOKHOCTBIO BHJOB K OecnpefelbHOMY pPasMHOMKEHHMIO M OrpaHH-
YeHHOCTBIO pecypcoB — 2nasHaa npuduxa 0opbisbl 3a cywecmeosanue.
I'mbesrb MOTOMKOR TPOMCXOZUT IO pasHeIM npuumHaMm., OHA MoXeT HO-
CHTh Kaxk uabupaTenbHBIH, Tak M cayuailHbI Xapaxrep (rudenn ocobeit
B JIECHOM IMoOMXape, B ciay4yae HABOJHEHHH, BMellaTeJbCTBO YeJJOBEKA B
IPUPOAY M AD.).

Bayrpusunosas Goprba. Pemawimee sHadeHHe A 9BOJIOLMOHHBIX
npeoﬁpaaosanm‘fl HMeeT HHTEeHCHBHOCTE PAIMHOMEHHA H HSﬁHpETEJIbHBH
rubens ocobeit, MI0Xo IpUCEHOCOBIEHHBIX K MEHSIOIIUMCA YCJIOBUAM OKDY-
#atomieii cpeanl. He cienyer nymars, 4TO 0cobb, HMEKOINAA HeKeJaTellb-
HBIH IIPH3HAK, HeNIPeMeHHO Jo/KHA norudHyTh. Ilpocto cymieeTByeT 60JIb-
nias BEPOATHOCTbH TOro, uTo oHa aubo octaBuT mochae ceba MeHbIIe T1O0-
TOMKOB, JHO0 CcOBceM HUX He OCTABUT, TOrAa KaK HOpMaJbHasd
ocodb pasMHOxuUTCcA. CliefoBaTENbHO, BLIXKHBAIOT M PA3SMHOMKAIOTCH, KaK
npaenjo, bouiee anCﬂot'DﬁﬁeHHbte. B 3TOM H 3aKJIUeH 2]as8Hblil Mmexa-
HU3m ecmecmeéennozo omobopa. MabuparenbHaa rubenb OJHUX M BBIKH-
BaHUe JPYIrux MHAUBHJAYYMOB — HEPa3pbIBHO CBA3aHHbIE SABJIEHHA.

164



HMeHHO B TAKOM IPOCTOM M H& IepBBIl B3rJISAJA OYEBHIHOM VTBEDIK-
JIeHUH COCTOUT IeHHAJbHOCThL JAAPBHHOBCKON HAeHM ecTecTBeHHOro orbopa,
T. €. pasMHOMeHHA Oonee npucnocobieHHBIX ocofeil, MODEKJAIOMMX B
Gopebe 3a cymecrBoBanwe. Bopwba ocobeil BHYTpH OZHOTO BUAA HOCHT
caMblif pasHooOpAasHEIN XapakKTep.

dro moxer ObITh npamas Goprba 3a cymiecTBOBaHME (KOHKYPEHUUA)
MeMAy O0CO0AMHI OJHOTO BHJA 3a MCTOYHHUKM TIMINM, BO/AbI, YKPBITHA,
rHe3N0Bble TeppuTopHu M T. n. CymecrByer u iocsenHas Gopebda 3a cy-
mwecrsosanne. Ocobu 0AHOrO BHAA COPEBHYIOTCS MeKAy coboil 1o yeroii-
YHBOCTH K HeGJaronpuATHBIM OMOTHYECKMM # abuoTHueckuM paxTopam
BHEITHel cpejbl: HHPEKIMOHHBIM 0OJIe3HAM, XUIIHUKAM, KCTPEMATLHBIM
TEMIlepaTypaM u T. [.

BsaumooTHOmenus ocobeil B mpegenax BUAA He OrPAHUYMBAIOTCA GODPb-
60if ¥ CcOpeBHOBAHNIEM, CYILIECTBYeT TAK)KE W B3aWMOIOMOILb.

Haunbonee yeTko B3amMONOMOIbL NPOSBJIAETCH B ceMeifHoll M rpymmo-
BOH OpPraHM3alM¥M JKMBOTHBIX, KOTJa CHUJbHBIE U KPYIHBEIE OCOOHM Balu-
AT AeTeHbIel 1 caMOK, OXPAHAIT CBOI0 TEPPUTOPHIO U A00BIUY, CIO-
cofeTBys yemexy Bceil IDyNIbl MJIH CeMbH B IIeJIOM, YACTO IIeHOH cBoeit
FHUIHH.

Bsanmonomomp ocobeil, mpuHajNIexKalUMX K OAHOH ceMeiiHOH rpymie
M, CJeJOBATENbHO, MMEIOUIMX 00IIue reHbl, He CHUIKAET OCTPOTY O0phOBI
3a CyLIeCTBOBAHME, HO IEPEBOJUT €e B HHYK IIOCKOCTh, Ha ¢MeHy KoH-
KYPEHIUHM MexJy 0coDAMH NIPHUXOAWUT KOHKYDPCHIIMA MEMKIY POACTBEHHBI-
mu rpynnamu. Cama B3aMMOIOMOIIL CTAHOBHTCH MHCTPYMEHTOM OOpPLObI
3a cymectBoBanue. Ho peayierar ocraercs Tem e — MNOKOJEHHe 3a IIO-
KOJIEHHMEM B HONYJIANMAX PACTET YAacTOTa IeHOB, KOTOphIe 00ecrieqwBaioT
BBICOKYIO IIPHCIOCOOJIEHHOCTE B CAMOM IIMPOKOM CMBICJE 3TOTO CJIOBA.

OCHOBHBIM JBUTATENeM 3BOJIOIUOHHBIX ITPeoOpa3oOBaHUWIl ABISIETCH ec-
TeCTBeHHBI orGop Hambonee MpHCIOCOOJEHHBIX OPraHU3MOB, BO3HHKAIO-
mux BegeacTsue 6opb0bl 3a CylleCTBOBaHHE,

Mexsunosas 6Gopwba. Ilox Mexsumosoit Gopnboil cieayer mMOHMMATH
B3aMMOOTHOIIEHUA ocobeil pasubix BugoB. OHM MOryT 6LITH KOHKYDEHT-
HBIMH, OCHOBAHHBIMHM Ha B3aWMHOH BRIroAe, wjH HeHTpaasHbIMH. Ocoboi
OCTPOTHI MEKBHJOBAs KOHKYDEHLIMH [OCTHTaeT B Tex CJyyasx, Koraa
NPOTHBODOPCTBYIOT BHJBI, KOTODPHIE JKUBYT B CXOAHBIX OKOJOTHYECKHX
YCIOBUAX M HCIOJL3YIOT OJAMHAKOBEIE MCTOMHMKH TUTAHUA. B pesyibra-
Te MEeXXBHA0BON OOprOBI MPOMCXOAUT JAKMOO BHITECHEHHE OJHOTO U3 IPO-
TUBOOOPCTBYIOIUX BHUJOB, JU60 MPHCIIOCOGIEHHE BU/OB K DPasHBIM YCJIO-
BHAM B INpejejaX eIMHOr0 apeaja, WIH, HAKOHEI, WX TePPUTOPHAILHOE
pasobieHue,

Hnmoctpanueit nocneacrsuit 60pb0Obl GAMBKUX BHIOB MOTYT CIVIKUTH
ABA BHAA CKAJBHEIX MONOJ3HeH. B Tex mecrax, rae apeajibl 9THX BHIOB
[epPeKpLIBAIOTCA, T. €. HAa ONHOH TEPPHTOPHH MHUBYT ITHILI 000MX BH-
J0B, IJIMHA KJIIOBA M crmoco0 JOOBIBAHMS MHUINA YV HHUX CYIIECTBEHHO OT-
au4anTcea. B HenmepekpeiBalommxca o061acTAX oOMTAHMA NOMNOJ3HEH OT-
JMYAR B JJMHE KJIOBA M cmocobe A00bIBAHWA NUIA He OOHAPYIKUBAET-
cda. MewxBujgoBaa Oopbba, TakUM 00pa3oM, BEAET K OKOJOIMYECKOMY M
reorpagudeckomMy pasobUIeHU0 BUO0B.

165



B rauecTBe NMPUMEPOB MEXKBHAOBOH GOpPEOBI MOMKHO H&3BATE B3aMMO-
OTHONIEHUHA XWIIHMKA M KeDTBbI, X03fAWH& M NAapasuTa, & TaKKe B3au-
MOBBITOJJHOE COKHMTEJBCTBO OcoOell pPas3HBIX BHJIOB.

9ddexTBrOCTE 0T6Opa. IPPEeKTHBHOCTL ecTecTBeHHOTO ordopa 3aBm-
CHT OT ero MHTEHCHBHOCTH M 3aIlaca HACJEJCTBEHHOW M3MEeHYMBOCTH, Ha-
KOIJIEHHOTO B mnonyiasuun. MHTeHCHBHOCTHL oTOOpa onpefeldeTrca TeM,
Kakas 708 ocobeil JOMKHUBaeT N0 IIOJOBOH 3peocTH W y4YacTByeT B pas-
MHOMeHuHn, YeM MeHBIIe 3Ta A0JA, TeM Ooiblie WHTEHCHBHOCTH oTbopa.
Oneako Aake caMblii WHTeHCUBHEIH orGop Oyner HeaddeKTHBEH, €CIH M3-
MEHYHBOCTh 0co0eil B NONyJAAUMH HE3HAYMTEJbHA WJIHM OHA HOCHT HEHa-
caeAcTBeHHBIA XapakTep. na Toro urobel orfop HPHUBOAMA K H3MeHe-
HHUIO CpeAHero 3HAUYEHHA NPH3HAKA, 0co0M B MOOYJAANUM JOJMKHBI IeHe-
THYECKH OTJIMYATHLCH APYr OT Apyra. I3ro yOeIuTeNLHO A0KA34J CBOMMM
KJIAaCCHYECKMMM omnblTamMu aaTckui remermk B. Horancen. OH BhIgenun
y Gaconm 4YMCThIe JIMHUH, KOTOPEIe MOJyYasJ CAMOONBLIEHHEM OJHOIO HC-
XO/JIHOTO PACTEHHA M €ero MOTOMKOB B paAny mnokoneHuit. CosnaHHBIE Ta-
KHM MyTeM JUHAW OGbLIM IOMO3HIOTHBIMH MO OGOJMBIIMHCTBY TIeHOB, T. €.
B mpejeJiax JUHUI M3MEHYUBOCTH HOCHJIA TOJBKO MOJM(IHKAIMOHHBEIA Xa-
paxrep. B Takux nuHHAX oT60p mo BeawuuHe 0000B He NPUBOAMI K HMX
VEPYIHEHHIO HJIH VMEHBIIEHHIO B MOCHAEAVIOIMX MHOKOJNeHuAx, B obbru-
HBEIX JKe TeTepO3UTrOTHBIX MNONYJIANMAX (acoam cymiecTBOBaNa HaclIencT-
BEeHHAS M3MEHYHWBOCThL, M 0TOOP OKaswkiBajcs 3((PeKTHBHEIM.

1. B uem npuuuHbl Gopebml 3a cymiecrBoBaHHe?

2. Ilpexpautaerca au Gopsba 3a CylUlecTBOBAHHE B TeX NONYJIANUAX
JKUBOTHBIX, TJAe MMeeT MeCTO BIAMMOIIOMOIIL?

3. K raxkuM TOCHeJCTBHAM MOKEeT NPHUBOJHMTEL MeKBHAoBas Gopnba?

4, Or gero saBucHT 3(Q(EKTHBHOCTE ecTecTBeHHOro orbopa?

§ 47. Popmu. ecmecmeennozo ombopa
8 NONYAAYUAX

EcrecTBenHBIH 0TOODP BCerja BBICTYNAET KakK IIaBHBIH (daxTop npeod-
pPas30BaHNA HHUBBIX OPraHM3MOB. MexaHuaM ero ,I[BﬁCTBHﬂ OOJUHAKOB, T. €.
ecTecTBeHHBIH OTOOpP KasKILIM pas cnocobCTBYEeT BHIMHMBAHUIO M OCTaBje-
HUIO noroMmMcTBa Haubosee npucnocobneHHBIX ocobeit. OpHaKO B 3aBUCH-
MOCTH OT €ro HanpapjieHHoCTH, a(@deKTHBHOCTH U ocobeHHOCTell ycioBUil
oburaHnsg OpPraHuamMoB (OPMEI ecTecTBeHHOro ordopa MoOryr OBITH pas-
HBIMH,

JBumyman copma orbopa. OpraHnambl, cocTaBisonine nwdyi0 10-
Oynanue Ui BHIA, KAK Bbl 3HAeTe, O4YeHb D&GHDOﬁPEGHIﬂ. HECMOTDH Ha
9TO, KAaKAas NONMYJAIHA XapakTepuayeTcsi HEKOTODPHIM CpeAHUM 3Haye-
HueM Joboro npusHaka. [[as KonWdecTBEHHBIX MPU3HAKOB CpeJHAA Be-
JTUYAHA ONpejessieTcA Kak cpefHee apu(hMeTHUeCKOoe 3HAYEHHe, HAIpH-
Mep CpeAHHM YHCIOM PpOMKAAeMBIX MOTOMKOB, CpelHe#l NJIMHONA KphLIa,
cpeaHeit maccoi rtena. A XapaKTepHCTHKH HONYJIANHMM 10 Ka4ecTBeH-
HBIM MPU3HAKAM OIpejenserca dacrora (IPoumeHT MM Hoifa) ocobeit c
TeM WM WHBIM TIPU3HAKOM, HANPUMED 4YacToTa uyepHeIX U Genwix 6a6o-
YeK MJM YACTOTA KOMOJIBIX M POTATBHIX XHUBOTHBIX.
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HMaMeHenue ycaoBuid cyle-
CTBOBAHUA YACTO NPHBOAHT K
orbopy ocobeil ¢ OTKJIOHEeHMA-
MH OT CpefiHeH BEeJIHYHMHBI OT-
bupaemoro npusHaka. Hamnpwu-
Mmep, 6wvlio obHaApyXKeHO, UTO
IIMPHHEA TOJOBOTPYAM y Kpa-
60B, obmraromux B OyxTe
r. [Inumyra (AHrams), yMeHb-
mmunacek. IlpuymHa Takoro aB-
JIEeHHH CBH3aHA C JYYIIHM
BBI)KMBAHMEM B MYTHOH Boje
MeJKHMX KpaboB ¢ HeGoabmoit
IIMPHHOK TOJOBOrpyAM. ITO
OOBSACHAETCA TeM, 4YTO MeJo-
BafA B3Bech 3aluBana IMUPOKHE
ABIXaTeJbHBIE INEMN Yy KPYHO-  Puc. 58. UuaycTpuansusiii MenannaMm y 6a-
HBIX KpaloB, BHIZLIBAS TE€M ca- Gouex
MEIM uX rubens.

Hpxnit npuMep, NOKA3BIBAIOIIMIL CYIIECTBOBAHME MBUMKYIIEH (HOPMEI
ecTeCTBEHHOro oT6opa B IIpHpOAE, — TAK HA3LIBAEMBIN MHIYCTPHMAILHBIN
MenaHuaM. MHorwe Buabl 6abGouek B palloHAaX, He IOIBEPrHYTHIX HHAY-
CTPHAIHIAIMY, HMEIOT CBETJYIO OKDACKY Tella M KDhLJIbeB. Pazsurue mnpo-
MBINJIEHHOCTH, CBA3SAHHOE C 9TUM 3arpA3HEHHE CTBOJIOB JepeBLeB U T'H-
Gesnk NMMINAWHWKOB, KUBYIIMX Ha HMX KOpe, NPUBEIM K PEe3KOMYy BO3pa-
CTAHHMIO YaCTOTHI BCTDPEYAEMOCTH 4YepHEIX (MejnaHHMCTHUeCKHX) Oabouex.
B oxpecTHOCTAX HEKOTOPBIX TOPOAOB uepHbie 6abouku 3a KOPOTKOe Bpe-
MsA cTainu npeofaajalINMU, TOIAA KAK CPABHUTENBHO HEJABHO OHH TAM
MOJIHOCTBIO OTCcyTcTBOBaNM (puc. 58).

IIppuvHa BO3pACTAHMA YACTOTH BCTPEYAEMOCTH YePHBIX 6aGoYex B
[POMBILLJIEHHBIX PafoHAX COCTOMT B TOM, YTO Ha IIOTEMHEBIIHX CTBOJAX
AepeBbeB Gesnbie 6ab0YKM craam JIerKO# AoObIvedl nTui, a depuble H6abou-
KH, Hao0opoT, CTANIM MeHee 3aMeTHBIMH.

IlpuMepos, A0Ka3bIBAIIIMX CYIIECTBOBaAHME ABIKYIIeil (GopMbl or6o-
pPa, MHOMEeCTBO, HO CyTh WX OXHA&: eCTeCTBEHHbIH OoTOOD JO TexX TMop cMe-
mjaerT cpefHee 3HAUYEHHE MPUIHAKA WJIH MeHAET YACTOTY BCTDEUAeMOCTH
ocobeil ¢ M3MEHEHHBIM IDH3HAKOM, [OKa MNONYJIANMA NpucnocabauBaet-
CA K HOBRIM YycJoBHAM (pmc. 59).

IBmymas ¢opMa ecTecTBeHHOro 0oT6opa TPHUBOAMT K BaKPEIJICHHIO
HOBOHM HODMBI PeaKIMM OPraHu3Ma, KOTOpas COOTBETCTBYET M3MEHMBIIMM-
cA YCIOBHAM OKpyskawomei cpejasl. Ordop Bcerga maer mo deHoTunam,
HO BMecTe ¢ (PeHOTHIIOM OTOHpAIOTCA M NMeHOTHIRI, UX O6yCJAOBAMBAOIIHE,
Heob6xoanM0 DOZUEPKHYTH, 4TO JIOGAH afalTALMA (npucoocobnenue) HU-
Korpa He OsniBaer abcomrorHoit. [IpucnocobieHne Bcerga OTHOCHTENBHO
B CBA3H C NOCTOAHHOH HM3MEHUMBOCTBI0 OPraHM3MOB M YCJIOBHMIl Cpexbl.
Or60p ocobeif ¢ YKIOHAKINMMCA OT paHee YCTAHOBHBINEIOCH B MonyJs-
IUU 3HAYEHWEM MPUIHAKA HA3BIBAIOT dauxcyuieil ¢opmoil ecmecmeeHHO20
omoopa.
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HBAH MBAHOBHY IMIMAJIBI'AY3EH (1884—1963) —
oTeuYecTBEeHHEIN 300J0r-asoawnuonuct. Paspaboran npo-
O1eMy LEJOCTHOCTH OPrafEMaMa W MeXaHW3MOR ee Mof-
NepKaHuA B HHAUBHAYAIBHOM M HMCTOPMYECKOM pPa3BH-
TuM. Paspaboran Teopui cTabHIMsMpyOIEro ordopa.

Crabunnsupyomasn cgopma orbopa. IIpucrnocobieHHOCTE K OIpeeseH-
HBbIM YCJIOBMAM Cpejbl He O3HAYaeT NpeKkpalleHus aeHcTsusa orbopa B 10~
nyaanun. [locKonabky B 1000 MONYJAALMAM BCErjia OCYIIECTBIAETCA MY-
TANMOHHAS M KOMOWMHATHBHAA MBMEHYHBOCTH, TO IIOCTOSHHO BOZHHKAIOT
DCOGH C CYIIECTBEHHO OTKJIOHAKWINUMHCA OT CpelHero 3HadeHHHA [Ipu3Ha-
kamMu. Cmabunusupyowaa Gopma ombopa, KaK 3dTO BHIAHO HA DPHCYH-
ke 60, HanpaBiIeHA B NOJb3Y YCTAHOBHUBIIEroC#s B NONYJALMKA CpegHEro
sHauvenua npusHaxa. [lpu crabunusupyroniem oTbope YCTPaAHAKTCH 0CO-
01 ¢ CYLIECTBEHHBIMM OTKJIOHEHHMAMH OT CPeIHHX B3HAYEHHH OPHU3IHAKOB,
TUNHYHBIX A NONYJIALMH HIM BHAA.

Habamopaemoe B a000M MONYyJNIAIMM JKHBOTHBIX MJM pacTeHME 00Jb-
moe CXOACTBO Becex ocofeit — peayjabrar JedcTBusA cTabuausmupyromieit
dopmer ecrecTBeHHOro oTbOpA.

WUssectHo mHOro npumepoB crabuiausupylomero orbopa. Bo Bpems 6y-
PH TPEUMYINECTBEHHO THOHYT NTHUBI C AJMHHBIMH M KOPOTKHMHM KpbI-
JBAMH, TOTAA KaK OTHUNB CO CPEJHHM pPasMepoM KpPBLIbeB Hallle BBIMKH-
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MameHuHBOCTL NpUaHaHKa HameHumBOCTL NpH3HaKa
Pue. 59. Ipumxymas (Gopma eCTECTBEHHOIO OT- Puc. 60. Crabnanaupy-
Oopa. winas dopma ecrect-
A— I' — mnocrnenoBaTe/ibHbIe U3MEHEHUA HOD- BeHHOTO OoTbhopa

MBI peaKIHH TOJA [AaBJIEHUEM JBHIKYIIEH CHJIbI
ecrecTBeHHOro oTbopa
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BaloT; Hauboanmasa rulenbh AeTeHLINMIeH MICKOIHTAIINMX HalmoaaeTcs B
ceMbfiX, pasMep KoTopeix Oosbille M MeHbIIE CpejHero 3HaA4YeHWs, [0~
CKOJIBKY 3TO OTPAKAETCH HA YCJAOBHMAX KOPMJIEHHA M CIOcoDHOCTH 3amu-
marees oT Bparos. Crabunusupyomasa dopMa ecrecTBeHHOro orbopa 6u11a
OTKPBITA BBRIZAOI{UMCH oTevecTBeHHBIM yueHslM M. M. IIImansraysenom.

T'oBopa o ecrecTBeHHOM OTOOpE B IIEJIOM, HEJB3A YIOYCKATHL M3 BHIAY
€ro TBOPYECKYI0 poJib. HakanjmBas IoJie3Hble ANA TONYJISALMH H BHUIA
HACJIEACTBEHHBIE HM3MEHEHHMs M OTOpachiBas BpeiHEIe, eCTeCTBEHHBIN OT-
0op mocTeneHHO co3jaeT HOBbIe, 0oJiee COBepIIEHHBLIE M XOpOIIO MIPHMCIO-
cobeHHBIE K cpefie OOMTAHHUA BHILI.

» 1. CpaBruTte memay coboil ABMKymyIo M crabunuanpywmyr (GopMel
orbopa, BRIABHTE YEPThl CXOACTBA M DPABIHYMA.

p 2. O0BACHHTE MEXaHM3M ABIKYMed u crabunusmpylomeii dgopm or-
bopa.

» 3. Kax BHI cunTaeTe, KaKVI0O POIb B SBOJIOIHHM HIPAIOT ABHMXKYINAA H
crabnanaupyomas (opmel orbopa?

§ 48. /Jpeii¢p zenoe — paxmop 3éonroyuw

Cayuaitaeie KoJe0aHHS YACTOT IeHOB B NONYJAIHAX OrPDAHHYEHHOTO
pasamepa. Coyualinble OTKJIOHEHHS Pe3yILTATOB PACIIEIIeHHII IIDH MOHO-
rEOpuHOM, AMTHOPHMAHOM W APYCHX THIAX CKPEI[MBAHUH OT OMuziae-
MBIX BeIMYMH — fBjeHue odwvranoe., Ilaske B onwite I, Menjens Bo BrO-
POM TIOKOJNEHHM COOTHOIIEHHE JKEeJTEIX CEeMAH K G3eJIeHBIM COCTABHJIO
6022:2001, 1. e. He 6bLIO TOwHO paBHO 3:1. Ecnm 6e1 B momoGHOM OIBI-
re ObLIO0 Mayueno He 8000 cemsn, a Tonbko 80, TO BEPOATHOCTH MMOJY-
4YHTh cooTHOImeHWe 3:1 Obwra Obl cyllecTBeHHO HMKe. B Mauabix mony-
AAMUAX AefCTBHE CIAYyYAHHBIX IIPOLECCOB IIPHBOLUT K 3aMETHBIM IIOCJeN-
CTBHUSAM, B YACTHOCTHM K wu3MeHeHuaAM uactor aJsuenei. CiyuaiiHoe
HEHANPAaBJIeHHOe W3MEeHEeHHe YACTOT aJljiejiell B MONYJIANUH MOOJVYIMIO Ha-
aBaHme dpellpa 2eno08.

fBieHue resHeTHuYecKOro apeiida BnepBeie OOHADYIKMJIH pPOCCHIICKHE
reserukn H. II. IIyOmunn u II. II. Pomamos, a Tax:ke aapyOekHEIe yue-
Hele C. Paiir u P. @umep. C. PaiiT skcnmepUMeHTANBHO AOKAa34J, YTO B
MaJIEHbKHX NOONYIANNAX YaCTOTA MYTAHTHOIO ajljlens MeHfAerTcd ObICTPO
u cayuailebiM o06pasom. Ero ombiT OBl mpocT: B NpoOMPKHM ¢ KOPMOM
OH MMOCAAMJ II0 JIBEé CAMKH ¥ JBa caMIia MyX JApo30o(uJ, reTepo3uror-
HBEIX 10 refy A (MX IeHOTHII MOMKHO 3amucaTe Aa). B aTHx HCKyccTBeH-
HO CO3JAHHBIX TONYJIANUAX KOHUEHTPALUA HOPMAJIbHOTO (A) m MyraHT-
Horo (a) anneneit cocraBmaa 50% . Yepes HeCKOIBLKO TMOKOJEHHIT OoKasa-
J0Ch, YTO B HEKOTOPBIX MONYJIANMAX BCe 0co0M CTAJH TOMO3HTOTHBRIMH
[0 MYTAHTHOMY aJIeni (a), B APYrUX NONYJIAMMAX OH OLII BOBce yTpa-
4YeH, M, HAKOHEI, Y4CTh NONYJSAIMHNA COoAepiKaja Kak HODMAJbHBLIN, Tak
M MYTAHTHBIA ajjiens. BakKHO NHOAYEepKHYTh, UTO, HECMOTDA HA CHHKe-
HHE KH3HecrnocoOHOCTH MYTAHTHBIX ocoleil M, claenoBATENbLHO, BONPEKH
eCTeCTBEHHOMY OTOOpPY, B HEKOTOPBIX NONMyJALMAX MYTAHTHBIN anjieib
MOJHOCTBI) BBITECHHAJ HOPMAJBHBIA. OTO M €CTh Pe3yJbTAT CJAYYANHOIO
npomecca — jpeida reHos.
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Puc. 61. lMonynsauuon-
HBEIE BOJHBE (JHHAMH-
KA YHCJIeHHOCTH 3aii-
HeB M XHUI[HHKOB).

I — 3zaan; 2 — au-
cuna; 3 — Boax; 4 —
PEICh

IlonynaumoHHEBIe BOJHBL. B OPHPOAHBIX yCJIO-
BUAX MepHOAUYecKUe KoJeDaHNUs YHCJIEHHOCTH pas-
JMYHBIX OPraHU3MOB OYEeHb pacHpocTpaHeHsl. Ha
pucyHke 61 B KauecTBe mpuMepa NOKAas3aHLl H3Me-
HEHUS YHMC/IEHHOCTH IONYJANUAM XUIHUKA U KepT-
Bel. BHIHO, YTO B pasHele IOAbl NPOMCXOAMUT pea-
KoOe BOSpaCTaHME M IaJeHHE YHCJICHHOCTH KWUBOT-
HBIX, MpHAYEM H3MEHEHUS UHCIEHHOCTH IKEpPTBEI
Kak OBl omnepeXamT YUCIEHHOCTh XWITHHKA.
C. C. YeTBepHKOB OZHUM M3 NEPBBIX 06paTHJ BHHU-
MaHWe Ha NepPHOJHYECKHe KOoJIeOAHMS YHCIeHHOCTH
nonynauun. Konebamus umcaenHocTH ocobeil, co-
CTaBJAIIUX DONYNALNIO, NOJYYNINX HA3BaHHE NO-
NYMAAUYUOHHBLX BOJH.

TlonynsauuoHHBIE BOJHBI — OZHA M3 YacTHIX
npuduH Apeiida remos. OcobeHHO cuIbHO Kojeba-
HHMA YHCJIEHHOCTH BBIPAMEHbl Y HACEKOMBIX, DAad-
Mep BeCeHHeH MNONYJALNMH ¥ KOTOPLIX OGLIYHO cO-
KpalaeTrcsas B THICAYHA pPA3 [0 CPABHEHWK) C OCEH-
HUME nonynanuamun. CayuailHoe BeIKHBaHHE
PeAKHX MYTAHTHEIX ocoleil B NMepHOJ 3MMOBKH MO-
JKeT YBEeIWYHMTh KOHIOEHTPALMIO JaHHON MyTALHH
B THICAYH pas.

K xakuM nocieacTBHAM s [ONYJIANHH I[PH-
BoguT Apeid reHoB? OHu MOryr ObLITH DPA3NHAUHEI-
Mu. Bo-mepBBIX, MO’KeT BO3pPACTATH IeHETHUeCKasd
O/IHOPOJHOCTh HONYJALNH, T. €. BO3PACTAET ee Io-
MOBUTOTHOCTL. KpoMe Toro, monyiasauuu, uMenliie
BHA4YAJe CXOJHbIM IeHeTHYeCKHH coctaB u obura-
0IAe B CXOAHBIX YCJIOBHAX, MOI'YT B peayJbTare
apeita pPASIMUYHBIX I'eHOB YTPATHTH NePBOHAYAIL-
HOe cxofcTBo. Bo-BTOpBIX, BeleacTBHe Jpeiida re-
HOB, BOIIPEKM ecTecTBeHHOMY oT6Opy, B MOIYJs-
OUH MOXKET Y/AEepKHUBAThCA &aJJeNb, CHHUKAIOIIAM
KusHecnocobHOCTE ocobeil. 1 HakoHel, B-TPeTHHX,
Onarogapsa MOMYJIAIMOHHKIM BOJHAM MOJKeT NPOHC-

XoAuTh OBICTpOE M pe3Koe BO3pacTaHHUE KOHIEHTPALMH peAKHX ajeseit.

Taxum obpasoM, MOMKHO CKasaTh, 4TO Apeiid reHoB B MOMyJIAIAM BO3-
HHUKaeT B Pe3yJbTaTe Pas/IMYHBIX CIAYUANWHBLIX ITPOIECCOB U BHOCHT BKJIAN
B 9BOJIIOLUMOHHBIE IIpeodpasoBaHUA TEHOTHITMYECKON CTPYKTYDhI NOMYJsi-

LIHHA.

® 1. O6pacuure, 4ro Takoe gpeid remos. IlpueBenuTe mpuMMep cuTya-
OUM, B KOTOpPO# OH WrpaeT BasKHVIO POJb, H 00BACHHTE, modeMy
€ro poJk 0co0eHHO BeJiMKa B HeGONMBIMX TONyJIANMAX.

® 2. Kaxkyio poib UIrpaiT B 9BOJIOUMHA Apeil() MeHOB M MOMYJIANUOHHEIE

BOJHEIT
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§ 49. Haonayua — 360N104UOHHBLL (paxmop

Eme Y. JlapBuH YKasbslBaJ, UTO H30JIALUS OUYEHb BaKHBIH 3BOJIIO-
HNUOHHEIH (axTop, TAK KAK OHA NPHBOAUT K PACXO0MKICHUIO IIPHUIHAKOB
ocobeli B mpepenax OJHOTO BHUAA M IpeAOTBpAalllaeT CKpelluBaHHUe ocobei
PA3HBIX BHJIOB MemIy coboii.

Tl'eorpaduueckas usonsuusa. Pacemorpum, Kakumm criocobamu ocyiue-
CTBJIfETCA B NPHUPOJe MIONAIMA, BeAYIIAA K PACXOMKACHUIO IIPUIHAKOB
B nonynanuu. Haubosee uacToil ABIsAeTCA NPOCMPAHCMEEHHAA, WIH
zeozpauyecian, usoaayus. CyLIHOCTE ee 3aKJIIOYAETCH B pPA3phiBe eJH-
HOrO apeaja, Ha KOTOPOM 00MTaJ BHi, HA He coolIalomuecs Mexxay co-
Ooit uyactu. B peayibrare oThesbHble HOnyasuuu obocabiuBaioTCH, 10-
aToMy cBOOOAHOE CKpEeIlMBAHWE WHIMBHIYYMOB M3 pA3HBIX 4YacTed apea-
Jla OKasbiBaeTcd JU00 HEeBOBMOMKHBIM, JIHDO KpaiHe 3aTPYAHEHHBIM.

B kamxaoil M30JMPOBAHHOM IONYJAALMU MOIYT CJIy4YailHO BO3HHKATL
myrapun., Besepcereue apeiida reHoB M JJeHCTBHA eCTECTBEHHOIo oTbopa
reHOTHIIMYECKUH COCTAaB M30JHMPOBAHHEIX IONYIAILMI CTAHOBHTCH Bce Do-
aee U Gosiee pasIMYHBIM,

TIpuumnHel, BeAyiIMe K BOBHMKHOBEHWIO reorpauyecKoll H30JAINM,
MHOTOYHCJIEHHEI: 3TO 00pasoBaHHE TrOp MIM peK, MepeleiiKoB HIH Ipo-
JIHBOBE, HCTpEGJIEHHe HOHYJIHH,Hﬁ B OnpeleJleHHBIX paﬁOHax H T. O.

BeneneTere HEBO3MOMKHOCTH CKPEIIMBAHUA OcoDeil M3 pasIMYHBIX H30-
JUPOBAHHBLIX IONVIALMI B KamJoll M3 HUX BO3HHKAET CBOE Halpasle-
HHE 3BOJIOIHOHHOIO IIpOIecca. JTO CO BPEMEHEM NPHBOAUT K 3HAUNTEIb-
HBIM OTJIMYHAM B HX TeHOTHOHUYECKOH CTDYKType H ocaabieHuio M JAa-
JKe IIOJIHOMY IIpeKpallleHui0 o0MeHa reHaMH MeMy HONYJIALHAMH.

Jxogornueckas uaoasumua. pyroit nyrh, DpUBOAAIIMHA K pacxoxie-
HHUIO MONYIALMH, — aJkoJaozuyeckas uzoanyus. QOHa OCHOBAHA HA PasJiu-
YHAX B NPEANOUTEHUH KHUBOTHBIX WM PACTEHUII CEJUThCH B OIpeIesieH-
HOM MeCTe M CKPENIMBATECHA B CTPOro olpejejieHHoe Bpemda roga. Hexo-
TOpbIE JI0COCEeBbIe DBIObI, HANDUMED, HEPECTATCS HEe eMerojHo, a depes
rog. IlpuueM B OAHO M TO Ke HEPECTHJIMILE B YETHBLIH I'0OA NPUXOAHUT
HEPecTHThCHA OJHA NONYJANHA peib, a B HeueTHRIH roj — jpyrasa. Ilo
9TOM NpPHYMHE NPEeACTABHTENH pPAa3HBEIX MONYIALHN HEe MOIYT CKPECTHTb-
¢ M MONYJAALMK OKAa3bIBAKTCH H30JUPOBAHHBIMU.

IIpyroii THI 3KOJOTMYECKOH HM30JAIMNH CRAB4AH C [PEJNOUYTEeHHEM KH-
BLIMH OpPraHHM3MAaMH KOHKpeTHOro Mmecrooburanusi. CepaHckasa ¢opens —
npuMep Takoil m3oaanru. Pasebpie monyaanun (popesid HEpPecTATCH B ye-
ThAX PAa3JUYHBIX DPYYbE€B H TOPHBIX PeK, BOAJAKIINX B 03€pP0, MOITOMY
cBOGOIHOE CKpPEIIMBAHME MEMKAY HUMH KpaiiHe 3aTPYyAHEHO. DKOJIornde-
CKasf HM30NAIHA, TAKAM 00pasoM, IpeNATCTBYeT CKpeIquBAHHIO ocobeil m3
PA3HBIX NONYJSLUMN M CAYIKHT, TAK e Kak # reorpaduueckas mM30Jisd-
OuA, HAYAJBHBIM 3TAllOM DACXOMJIEHWA [TONYIALMA,

Buojiornueckue MeXaHH3MBI, NPENATCTBYHIIHE CKpPeliHBaHHIO ocoleii
Pas3HBIX BHIIOB. CYIH,GCTBYIOT CJOXHBIE MeXaHHM3MbI, MNPEIATCTBYHIIIHE
CKpeluBaHui0 ocobeil pasHbIX BHAOB, JKUBYIIMX Ha OJAHOH TEPPHTOPMH.
OcobeHHO BastHOE 3HAYEHHE B OCYILECTBJEHHH TAKOH HI0JALMH HMEKT
PasINUYUA B MOBEAEHHUM >XHUBOTHBIX.
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HecxoncTBo B OpauyHBIX NECHAX, PUTYANAX VXaKUBAHUSA, BLIJEIACMBIX
3amaxax, HpeAroyuTaeMBIX MecTaX OOMTAHMA — BCE 3TO HAIEKHO NPEIO-
XxpaHser ocofeil pasHBIX BHIOB OT cHapuBaHua. MHOrHe BHIbI, KpoMme
TOro, 00JaZa0T PASIHYMAMH B CTPOEHHH IIOJOBBIX OPraHOB, YTO HBJA-
eTcsa JOMOJHHUTENBbHONU Iperpajoi K CKpeluBaHWIO. ¥ pacTeHHil Habio-
JaeTcd HecNocoOHOCTh MBLIBIL! OJHMX BHAOB IIPOPACTATE HA PBIIbLIAX
MeCTUKOB APYIUX BHUAOB. B TOM ciyuae, eciy ONJIOJOTBOPEHUE BCE-TAKH
NPOUCXONUT, HaOnwaaeTca rubenb BUTOT O TeHETUYECKHUM MNPHYMHAM.
B rex cayuasx, Korga Bce 0apbepbl OKasbIBAIOTCHA MPEONOJEHHBIMH M BCe
e poskgaercda THOPHIHOE IOTOMCTBO, OHO 4YACTO OKA3bIBAeTCHA OecIIofn-
HBIM H3-38 HAPYIIeHHWH MeiHo3a B CBASH C PASJIUYMAMU B CTPOEHHH W
YHCJIe XPOMOCOM.

Hrak, pasauyHble THIBI U30JALMMH, C OZHOW CTOPOHEI, CO3ZAIOT TIpej-
NOCBIIKH K PACcXOMIeHHI0 NMONYJIANMNR H K NOCHeAYIIeMy BHI000paszo-
BAHMIO, & C JIPYrol — CIOCOBCTBYIOT COXPAHEHUIO T'eHETHUYECKOH CTPYK-
TYpBl BHJA.

» 1. O6eAcHuTe, KaK 00pA3YIOTCA HOBBIE BHILI B YCJAOBHMAX reorpadu-
YecKON HAM SKOJOTHYECKOH HIOIATIHH.

b 2. B uem pasamume reorpaHueckoil M SKOJOIHYecKoil uaomammu?

(@] IMosTopure § 47.

§ 50. Ilpucnocobnrennocmv —
pesynvmam Odeililcméus GaxKmopoé 3IONIYUU

B pesynbrare geiicTBHsA ecTecTBEHHOro oTbopa COXpaHAITCA 0Co0H C
TIOJIe3HBIMH A4 UX MNPOUBETAHHA IPUBHAKAMH. DTH NPU3HAKH 06yCIoB-
JIMBAIOT XOPOWIYI, HO He abCOJIOTHYI0 NpucnocofieHHOCMb OPranu3MoOB
K TeM YCJOBHAM, B KOTODBIX OHH MKUBYT.

IIpucnoco6ieHHOCTE K YCJOBHSAM Cpebl MOXKeT ObITh BechbMa COBep-
IIeHHON, YTO MOBBILIIAET MIAHCHI OPraHM3MOB HA BBIKHMBAHNE W OCTABJe-
Hue OoJsbIIero 4mcesaa MOTOMKOB. Hanpumep, coBeplieHHbl npucnocobie-
HUA CTpHMJKa K IOJIeTy, a OATIAa — K KUSHH B Jecy. XapakTep Npu-
crocofIeHEN# K KH3HM B cBoeoOpasHoil cpeme pasiuuen. CTpusk Ha Jjery
JIOBUT MEJIKHX HaCeKOMBIX: Y Hero IIMPOKHH# POT M KOPOTKHH KJIIOB.
JlaTen pgobbiBaeT H3-MOA KOPHI JAMYMHOK HACEKOMBIX: Y HEro Kpenkui
JJMHHBIA KJIIOB U ATHHHBIH #A3bIK. O IpHCHocoGJeHHOCTH OPTaHU3MOB K
OKpPYXawIlel cpejle CBHAETENLCTBYET MHOMKECTBO PABJIUYHBIX IIPUMEDOB.

ITokpoBHTeNBCTBEHHAN OKpACKa. [[OKPOBHTENILCTBEHHAS OKPACKA pPas-
BHT& Y BH/0B, KOTODBIE }KHBYT OTKPBLITO M MOIYT OKa3aThCA AOCTYITHBI-
MM Ans BparoB. Taxas oOKpacKa JenaeT OPraHU3Mbl MeHee 3aMeTHBIMH
Ha (hoHe oKpyxawuiei mMectHoCcTH. HouHble 6abouKkm AHEM MOTUyT HOrHb-
HYTH OT HACEKOMOMANHBIX ITHIl, HO, MOCKOJBKY OKPACKA MX KDbLIbEB CJIH-
BaeTcd ¢ TOIl MOBEPXHOCTHIO, HA KOTOPOW OHH IPOBOAAT JA€HBL, MHOTHUE
HACEKOMBIE OCTAITCS HEe3aMEeUCeHHBLIMH M YCHEIIHO IMepexXMBaloT Hebiaaro-
OPHATHOE [JA HUX BpeMs. ¥ OTKDPBITO THE3XAM[UXCA NTHUIL (PIyXapb, Te-
TepeB, pAGUHMK MW Ap.) caMKa, CH/SIIAA HA THe3Je, NMOYTH HeOTIHYHMa
or oxpymaroniero torna. Ha Kpaitmem CeBepe MHOrMe XMBOTHBIE OKpa-
uredsl B Oenwlil nBer (Gesbiit mMexBens, Genasi KypomaTka M Jp.).
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Y HeKOTOpBIX JKMBOTHBEIX MBI BCTpedYaeM SApPKHA ys3op (oKpacka y
gebpel, THrpa, xupada, aMedl M Op.) — UYepeJOBAHHE CBETJBLIX H TEM-
HBIX II0JIOC M NATEH. JTA DPACUYJIEHAKINAA OKpACKA Kak Obl UMHUTHpYeT
uyepeAOBAHHE TNATEH CBeTa W TEHH.

MackupoBka. Mackupoka — mpucnocofiIeHue, NpU KOTOpoM GopMa
TeJa ¥ OKPACKA JKMBOTHBIX CIMBAIOTCA € OKPYXKAIOIIUMHU IIpeaMeTaMH.
Hanpumep, ryceHEHIsl HeKoTOpsIX Gafouek mo opme Tena U OKpacke Ha-
nomuHaoT cyukn (puc. 62). IToBepxHoCTh KpblLIbLEB 0abouKM cepblil MO-
HAX 00 CTPYKTYpE M IIBETY HANOMMHAET IIOBEPXHOCTHL CTBOJIA CYXOro Je-
pesa. HaceKoMBIX, KMBYIIMX HA KOpe AepeBa (KYKH, ycaud U ap.), MOXK-
HO TPHHATL 38 JUIMAWHUKH.

Mumukpna. Mumukpusa — mnojpaiaHie MeHee 3allWIeHHOro opra-
HU3MAa OfHOro Buzaa Gosee 3alIMINEHHOMY OPraHM3My APYroro Buiaa (Miau
npegMeTaM cpejbl). 9TO TOApa)KaHUE MOMKEeT IPOABIAThCA B (Gopme Te-
Ja, OKpacke M T. A. TAK, HEKOTOpPhIe BH/BLI HEAJOBUTBIX 3Mel W Hace-
KOMBIX ITOXO0KHM Ha AXoBUTHIX (puc. 63). Crpoenme u (Qopma Tena HeEKO-
TOPBIX IMKAJK, CBEPYKOB, JHYNHOK KY3HEUMKOB HAINOMMHAIOT MYPAaBhLEB
u ap.

MumMHKEpHA — peayasTar oTOOPA CXOAHBIX MyTAlWN y pPA3IMYHBIX BH-
nos. OHa moMoraeT He3AIUINEHHBIM JKMBOTHBIM BBUKHTB, CIOCODCTBYeT
coxXpaHeHMIO opranuama B Oopnde 3a cyllecTBOBaHHUE.

IIpepynpesxaawman (yrpoxkawinan) oxkpacka. Bujel Hepenko obnana-
10T ApKOH, sanmoMuHawIIelcsa OKpacKol. Pas NONLITABIINCE OTBeJATH He-
chenobHyio G0MBI0 KOPOBKY, MAMALIYI0 OCY, NTHIA HA BCIO JKH3HbL 3a-
NOMHHUT UX SAPKYI OKPACKY.

Hekoropble KHBOTHBIE AEMOHCTPHDPYIOT YIPOKAIOUIYI0 OKPACKY JHIIb
Npy HaNageHWH HA HAX XUIHAKOB. OKpackKa CIIHHBI OOLIKHOBEHHOI'O XO0-
MAKA [OXO0XA HAa IBeT BBINOPeBIIeH TpaBbl. 9TO MOKPOBHTEJLCTBEHHAA
oxkpacka. [Ipu BamageHum Jucbl MIM co0AKM XOMSIK [epeBOpayMBaeTCsH
BBEpPX OPIOXOM M SAlMIAETCS YKYCAMM CHJIBHBIX pe3loB. XHMIIHUK, Ha-
Najiaoiuil HA JTOr0 TPBI3YHA, HANOJTO SAlOMHHT He TOJBKO KpelnKue

Puc. 62. Iokposureaser- Puc. 63. Mumuxpus.

BeHHas (OpPMa T'YCEHUIIbI Ciesa — TapakaH O4YeHb MOX0 Ha OOMKBIO KO-
(FanoMHMHAIOIIAA CYYO0K) POBKY, KOTOpAA Hechbelo0HA; cnpasa — MyxXa IiMe-
3aIUIAeT ee OT BPAroB JIeBKA IOAPAKAET 3eMJAHOMY IIMesIo
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A B 3y6bl M IIPOH3UTEIBHOE Be-
pelasue 3BepbKka, HO M fAp-
KYI0O OKpacKy ero Opioiika.

CoBepuieHCTBO NPHCIO-
cO0JICHMI M MX OTHOCHTEJh-
HBIH xapaxrep. M3 Bcex pac-
CMOTDEHHBIX BBIIE MpHMe-
POB M OIPOMHOT0 KOJIHYECTBA
JADYTHX, O KOTOPBIX MOYKHO
6b110 O6BI pacckasaTh, BHI-
HO, 4YTO JKUBBIE CYIIECTBA,
KaK IpPaBHJ0, XOPOIIO COOT-
BETCTBYIOT YCJIOBUAM UX 00H-
tanuAa. Kak jke BOZHMKAIOT
CTOJIb COBEPIIEHHBIE 8/arTa-
CrewnosnaHoe Teno nuu? Pemawmyio poas B uX

BO3HHKHOBEHHH HIpaeT He-
Pue. 64. Ilpumep cxofcTBa B CTPOGHHH TJaa, NPePLIBHO JielicTBYIOMHIT ec-

Porosua  Porosuua e 3puTensHbI# Heps

4, Z \poeims Tsga TOIOBOROTORo MOLIOC'  reorpemmsilt 0760p. Mo G0
KONMHTAIOILEro moro pasaoopasus deHOTH-

1OB, & 3HAYWT, ¥ I'E€HOTHUIIOB

B NOOYIANMUAX oTOHMpaTcs
Hanbojiee COOTBETCTBYIOMME AAHHBIM yCA0BAAM. JIMIIL B peaysibTaTe oYeHb
JAJUATEJbHONO SBOJIIOIMOHHOTO IIPOLECCa MOABJISAIOTCS OPraHW3MEI, XOPOIIO
ajanTUPOBaHHBIE K H3MEHUBIINMCS ycaoBuaMm. Y. J[apBHH MUCAT: «...MOX-
HO CKa3aTh, YTO ECTECTBEHHBIH 0TOOD eXXeJHEeBHO, €KeYacHO pacciefyer
I0 BCEMY CBeTy MeJbyailllime M3IMeHeHHs, OTOpachIBAA JAypHBIE, COXpa-
HAA H cjaras xopoumue, pafoTas HECJABIINIHO, HEBHAMMO, rae OBl M KO-
raa Obl TOJBKO HM NPEACTABHJICH K TOMY cjyyail, HaJ yCOBepIIeHCTBO-
BAHMEM Ka’yKJOr0 OPraHHUYeCKOro CyIIecTBa».

EcrecrBennrlii or6op u ciaydaitHbele mpomecchl BeAyT, K&K NpPaBUJIO, K
pacxoaeHuio — OJuéepzeHyuu IMPUSHAKOB ¥ DPOJACTBEHHEIX BHAOB. B TO
e BpeMs OT0OpD MOXKET NPHBOAHTE W K KOHBEPZeHYUU — CXOMKIEHUIO
NPU3HAKOB Y OYeHb JaJIeKMX BHAOB. YOeIMTeNbHBIH HpUMED — CXOJACT-
BO B CTPOEHHH IJIa3a Yy BRICINMX MO3BOHOUHBIX M T'OJJOBOHOTMX MOJLIIOC-
KoB (puc. 64). Dror opraH He OBl YHACJEJOBAH MO3BOHOUHLIMM M MOJ-
JIOCKaMu OT o6mux npeakoB. OH pasBHJICS M3 COBEPINEHHO DPA3JUYHBIX
9MOpDHOHAJBHBIX 3A4YATKOB (TAKHE OPraHbl HA3KIBAKT AHAJOTMYHBLIMH).

Kpowme ecrecTBeHHOro or6opa ¥ HacaeJCTBEHHOH M3MEeHYMBOCTH, B IIOA-
Aep:KaHMH ¥ (GOPMHPOBAHMM NpHCNOCOOIeHN CYIIECTBEHHYIO DOJIb Mrpa-
0T H30JHUPYIOIIAEe MEeXaHM3Mbl, NPEeNATCTBYIOIIME LIMPOKOMY NPOHMKHO-
BEHMIO TeHEeTHYEeCKOr0 MATEePHAJA M3 APYIHX BH/OB,

Crenyer moMHMTE, OJHAKO, YTO BCEe NPHUCHOCOBIEHUS HOCAT OMHOCU-
menvHbill xapaxmep, T. €. OHH TOMOTalOT OPraHM3MY BREIXKHUTE JUIIL B
AAHHBIX KOHKDETHBIX ycaoBusAX. IIpM M3MeHEHMM Ke 3THX yCJI0BUN mpu-
coocofJeHHe MOXKET IIepecTaTh OBITH IOJTe3HBIM.

Tax, npu nepexojie NpeJKOB COBPDEMEHHBIX KDOTOB, CJembimed u aApy-
M'MX BHAOB K JKM3HHM HOJ] 3emiell or6op Ha OCTPOTY 3peHMH, HECOMHEH-
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HO, ocnab. Ha cmeny emy mnpumen oTbop Ha GOJBIMVIO BANUIIEHHOCTH
IJIa3a OT MeXaHMYeCKHMX NOBPErKJAeHHMM!, OT 3aCOpPeHUA NbLIBK. JTO IpH-
BEJ0 K YMEHBIIEHHUI0 OTHOCHTENILHBIX PA3MEPOB a3, K CMEIIeHMIO HX
B raybs uepena. Takum oOpasom, pYIHMMeHTAPHBIE OPraHbl Mbl TAKME
MOYKEM DACCMATPHBATEL KAK PE3YALTAT AEHCTBHA €CTeCTBEHHOro ordopa.

» 1. O6baAcHuTe, KAKUM o0pasoM Ta HAM MHAA afanTaluA COXpaHAer-
cA oTOOPOM; KAKYI0 POJb MIDAKOT B 3TOM I'eHbl, H3MEHYMBOCTb, €C-
TeCTBeHHBIN oTbOp.

2. Ha npmMepax JKHMBOTHBIX M pacTeHMil Bammero kKpas o0BAcCHHTE,
KAK BOSHHMKAET NPHCHOCODIEHHOCTh,

» 3. MEorme MyXH TOXO0MKH Ha IYeJd W KYIKIKAT, Kak nuenanl. Kaxwme
MOMHO BBIJABHHYTBH THIOTE3b! A5 obbaAcHeHns atoro? Kak mx MoK-
HO MpPOBEPHTH?

4. Kak BOoBHMKJA IpHcNoco0JEeHHOCTE K pAHHEMY [BETEHHIO Y paHHe-
OBeTYINUX pacTeHmil?

5. Ucnonk3ya 3HAHMA M3 KYpPCA 300JIOTHH, HA30BHMTE UEPThl IIPHMCIIO-
cobieHHOCTH K Ccpeje oOMTaHMA y puid U mTHL.

o  Iloeropure § 45.

v

v

v

§ 51. Budoobpasoeanue

Budoobpaszosarue — 3TO CIOMHEHINHI SBOJIOINHMOHHBIM IpOIEcCC BO3-
HUKHOBEHHMsI HOBOTO Buja. HOBBIH BHJ IpepbIBaeT CBA3H € POJMTEIBCKHUM
BHIOM H mpeBpamiaetrcda B 000co0JeHHYIO COBOKYIIHOCTh oprannamos. CKpe-
IUBaHUe ocobeif HOBOTO M CTAPOr0 BHUJOB CTAHOBUTCA HEBO3MOXKHBIM.

Mexanuam BujgooOpaszoBanua. IIpeacraBieHne o MexaHM3Max BHI000-
pasoBauua Brepsbie 6bI0 BbickazaHo Y. IlapeuHom. OH MCXOAMJ M3 TO-
ro, 4To BHYTpuBHAoBag Oopnba 3a CyLIECTBOBAHHME M BBHITEKAIUAN u3
HEee ecTecTBeHHBbIM 0T6Op CJHYKAT IJIaBHOW NPUYMHON pacXoMIeHHA II0-
NyJaAanui, 3acTaBjafgT BUABI MaAKCHMAJIBHO IIHPOKO M pasHoo6pasHO HC-
NOJIB30BATE NpUpoAaHble yeaoBus. Ilo mHenmio Y. [lapsuua, B mpenpenax
OJHOTO BHJAA YACTO BOZHMKAIT MONYJAAIMH, KOTOPhIE NpucrnocabianBaior-
cAd K PasHBIM YCJOBUSAM OOHTAHMS: BJAMKHBIM MJIH CYXUM, DABHUHHEIM
HJIXA TOPHBIM MecTOO6GMTAaHWUAM, roTpeb/eHHI0 oIpeleleHHON IHUITA U T. 1.
Hmerno Gmaromaps aToMy BHABI ¢ HawmbonbIneH IIOJHOTOH HCIOJNBL3YIOT
pecypchl cpeakl cBoero oburanusa. CienosaTenbHO, ecTecTBeHHBIR oT6op
OsaronpuATCTBYeT Bce 0o0Jee IOJHOMY MCIOJIB30BAHMIO paszHooOpasus
YCIOBHMM CYIIECTBOBAHUSA. JTO BBIBLIBAET PACXOKAECHHE IONYJIALUME B IIpe-
nenax BUAA N0 MOPGOJOTHUYECKUM, (DU3HONOTHYECKUM M OHOXMMHYECKUM
TIPU3HAKAM.

Tleorpacduueckan M BKOJIOTHYECKAA H3OJANUA, KAK Y)Ke 0TMeyasloch, —
9BOJIIOIIMOHHEIE MEXAHW3MEI, DE3KO YCHIMBAIOIIME IIPOIecC PACXOKIACHMA
NonyJAuui BeaencTBue ocaableHMAa W ga)de IMOJHOIO MNpexpaimedusa ob-
MeHa TeHAMM MeXJy HHUMH,

PaccmoTpuM caydait, Korga BHIOBOH apeasl OKA3LIBAETCA pACUJIEHEH-
HBEIM HA JBe YACTH, HANDAMED B pe3yJbTATeé BO3HUKHOBEHHUS I[IPOJIHBA,
OTAEJMBIIEr0 IMOJYOCTPOB OT Marepura. CleicTBMeM TaKOIO pacdjeHe-
HUA apeasia fBJAeTcs pasbuBKa BHUAA Ha JABe He CKpPeIMBAKOINUECHA IPYyT
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¢ apyrom nonyaauuH. Eaxueeit rerodoHa BHAa B pesyabTaTe OKA3KIBA-
€TCA pasjieJIeHHBIM Ha ABe HM30/JHpOBaHHbIe 4acTu. ([eHogordom HA3LIBA-
0T COBOKYNHOCTH BCEX I'€HOB, COEPKAIIMXCA B MONYIANMM MJIM Buje.)

WsnauanpHOe pasiuume Mexay renobonzamu obocobuBimimxcs uacredt
BHJa B XOJe JAajbHeiineif aposonuM HeumsOeKHO ycuamuBaercs. B kaue-
CTBE BAXKHOW NPUYMHBI BTONO BRICTYNAET MYTAIMOHHBINA mnpouecc. B ox-
HOM M3 [ABYX DA3AEJNMBILIMXCA MONYJANHN BOSHMKAKT OJHH MyTauuu, a
B apyroit — wunble. Ilockonbky yciaoBuA OGUTAHMA B DABHBIX «HMB0JIS-
Tax» MOTYT CYLIeCTBEHHO OTJHYATHCH, TO M ECTECTBeHHBIH OTOOD Tak:xe
Gyzer pmeficTBOBATH B DasHBIX HanpaBieHusx. Jlpeiid reHoB Taxke BHO-
CUT BAXKHBIH BKJAA B JajbHelillee pacxosxjeHue reHodoHI0B 060c06MB-
muxcsa 4acred Bupa. Ilpomecc pacxoskaeHMs NOMyAANME, IPOOIMKAACH
ATHTEJIbHOE BpeMs#, NPUBOAUT K IVIYGOKMM H3MEHEHMAM IeHO(pOHJIOB II0-
NyJAAUUA ¥ MHOIMX CBOMCTB OPra&HM3MOB: Da3MepOB, OKDACKH, IJIOLOBH-
TOCTH, TPEANOYTEHHUA OIpeeeHHBIX MecT OOMTaHMA U T. j. Bo3HMKAa-
IOT HOBble NPHUBHAKH M aJaNnTallMH, MOABIAIOTCH OTJIMYUS B CTPOCHHM H
Jaje KOJHYECTBE XPOMOCOM.

Bexenersue aToro ocobu mnperie POACTBEHHBIX TOMYJANME yTpadyuBa-
0T CIIOCOOHOCTE CKPEIUBATHCA Mexay coboil. Bo3HMKAIOT HOBBIE BUILI.
B peaynbrare Buzoo6pasoBaHMsA TOABJAETCH BH MJH HECKOIBKO BHJIOB,
KOTOpPBIE HHMKOIJIA Npexjae He cyulecTBoBaau. OHM 00/a1a10T TOJILKO HM
NPUCYIIEMH CBOHCTBAMHA.

Beizensior n1Ba OCHOBHBIX crocoba BHA0OODABOBAHUSN: 2eozpaguyeckoe
H aKojozuveckoe. Pasiuuue Mexay HUMHA COCTOMT B TOM, KaKoH THI
H3OJANHMY MOCAYIKUI HMCXOAHBIM /A PpacXoXAeHUsS nonyaanui. Cym-
HOCTH mpouecca BHA0OOpPas’soBaHUA OAMHAKOBA JJIfA oboux crocobos. OHa,
Kak yxe ObLIO OTMEYEHO, 3aKJIOUAeTCA B KODeHHOH HmepecTpoiike CBOMCTSB
POJHTENBCKOTO BUJAa ¥ B (DOPMHPOBAHHHM CBOHCTB HOBOTO BHIA.

Bonpmaa wacTe BHOBb BOZHMKAKIOIIUX BHAOB Opakyercs. ToNbKO
HauboJsiee YCIEIHO OCBAMBAIOIHE HOBLIE SKOJOIMYECKHe YCJIOBUSH, T. e.
Haubosiee mpHCHOCOGTEHHBIE, BHABI COXPAHAKTCA W HMAYT IO IYTH AAJb-
HeHIIero SBOJIIOIMOHHOTO Pas3BUTHA.

® 1. Kakyio posib B 00pasoBaHWM HOBEIX BHJOB MIDAIOT M30IANMA, apeitd
reHOB, MNONYJASIMOHHLIE BOJHBI?

® 2. OnMinuTe IBA OCHOBHEIX CHoco6a BHZOOGDA3OBAHUA.

» 3. IIpoMCXOAMT JIM IPOLecC BUAOOGPAIOBAHMA B HAIIE BPEMA M MOMK-
HO JMH ero Habmopars?

b 4. O6bdAcHNTE, KAK, 1O BAIEMY MHEHHIO, MOIVIM OOGpDA3OBATHCA W3 Of-
HOrO pPOJOHAYAJIBHOIO BHAA ABa BHJa 3aiines — Gelsk m pycax.

P 5. Moker 1M, 1m0 BamemMy MHEHHIO, JeATeIbHOCTb YeJOBEKA MOBJIH-
ATh Ha obpadopanue HOBEIX Buaos? Orser obocmyirre.

§ 52. Ocnoenbie HanpasnenHus 360N10YUOHHOZO
npoyecca

IIporpecc m perpecc B 3BOJIONHH. DBOJIOIMOHHBIA IPOLECC B LEIOM
HEeNpepbIBHO MJET B HANDPABJIEHUHM MaKCHMAJbHOIO TNPHCIOCOBIeHUA IKU-
BBIX OPraHM3MOB K YCJIOBHAM OKpysKaiomelt cpeasl. CmeHa ycaoBuii
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AJIEKCEH HHKOJAEBHY CEBEPIIOB (1866—
1936) — oreyecTBeHHBIA SBOMIOLMOHHCT, ABTOpD uMccae-
JOBAHHI IO CPABHUTEJIBHOW AHATOMUM NO3BOHOYHBIX.
Coazan Teopuio Mopdoduanonorydeckoro u OGuonoruye-
CKOro mporpecca M perpecca.

YaCTO MPHBOAMT K 3aMeHe OAHMX mpucnocobnenuii Ha apyrue. OaHaxo
ATO e OTHOCHTCHA K TPHUCHOCOOJeHHAM INHPOKOI0 Xapaxrepa, HAIOIIHM
OpraHUaMaM IMpPeNMYIIecTBA B DasJMYHBIX YCJIOBHAX cpeibl. TakoBo, Ha-
npuMep, 3HAYEHHME JEIKMX KAK YHHBEPCAJBHOI'O opraHa rasoobmeHa y
HASeMHBLIX [O3BOHOUHBIX WJIM I[BETKA KAK COBEePIIEHHOIO OPraHa DAasMHO-
JKeHHsi Y MOKPLITOCEMEHHEIX pacTeHmit. Takum obGpasoMm, GHOJIOIMYECKII
[IPOrPecc MOMKET OCYIIeCTBATHCH BCIEACTBHE KAK YaCTHBIX, TAK H 00-
X npuenocodnenuit opranuamoB. Ilox Ouosozuueckum npozpeccom cie-
IyeT MOHMMATH BO3pPacTaHWe MPHCHIOCOO/IeHHOCTH OPraHH3MOB K OKpYyIXa-
ommei cpeje, BeAyiiee K YBEIWUEHUIO YUCIEHHOCTH # 0ojiee IIMPOKOMY
PacIpoOCTPAHEHHUIO BHIA.

DBOJIOIMOHHBIE H3MEeHEeHHsd, IIPOMCXOAANINE B HEKOTOPBIX BHUIAX M
foslee KPYIHBIX TAKCcOHaxX (cemelicTBax, OTpAjax), He BCerja MOTyT ObITH
IIPU3HAHEI ITPOrPECCHMBHLIMH. B TaKMX clIy4afgx TOBOPAT 0 Ouojornye-
cKkoM perpecce. Buoaozuvecikuit pezpecc — 3TO CHHMKEHWE YPOBHA NpH-
crocoBJeHHOCTH K VCJIOBHAM OOMTAHMSA, YMEHbIIEeHHe YMUCJIEHHOCTH BHIA
WU ILIOIIAA¥ BHAOBOTO apeasa.

KakoBbl ke NOyTH AOCTHIKEHHA OMOJOrMYecKoro Iporpecca?

Apomopdos. Bonpoc 0 BO3MOMHBIX IYTAX TOCTHMKEHHS OuosOrmue-
ckoro mporpecca Opin paspaboran A. H. CeBepmoBbiM — KPYIHBIM yue-
HBIM-3BOJIIOIAOEACTOM. OJMH M3 TIaBHBEIX TakuMx nyrteil, cormacHo Cesep-
OBY, — MOPQOPUIUONOZULECKUL npozpecc, WIH aApoMopgo3, T. €. BO3-
HUKHOBEHHE B XO/I¢ 9BOJIOIHH IIPU3HAKOB, KOTOPhIE CYIIECTBEHHO IIOBBI-
AT YPOBeHb OPTaHMBAIMM JKMBBIX OPraHn3MoB. ApoMop(do3sl HaioT
fosepinme mnpenmyliecTsa B Oophpbe 3a CYIIECTBOBaHHE, OTKPBIBAIOT BO3-
MOJKHOCTH OCBOEHMSA HOBOI, Ipekjieé HeJOCTYIHOH cpeibl OOMTaHHA.

B 9BOJMIOINHE MICKOMMTAIOIINX MOMKHO BBIIEJIUTH HECKOJBKO KDYIIHBIX
apoMop(030B: BOZHMKHOBEHME IIEPCTHOTO IIOKPOBA, JKHMBODOMKIEHHE,
BCKADMJIMBAHME JeTeHEILIeH MOJOKOM, mpuoOpeTeHHe INOCTOAHHON TeMmIe-
paTyphl Teja, IPOTPECCHBHOE PAa3BHTHE JIEKHMX, KPOBEHOCHOH CHCTEMEl M
TOJIOBHOTO M03ra. BreIcOKHMH 06mMii YpOBEHB OPraHH3alHH MJIEKOIIHTAa-
II[MX, AOCTUTHYTHLIH Ojarogaps NepevducIeHHBIM apoMOp(MHBIM H3MEHEHH-
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AM, IO3BOJMJ MM OCBOMTEH
BCE BO3MOXKHBIE Cpelnl obu-
TAHHA W [PHBEJI B UTOre K
NOSABJIEHUIO BBICIINX NPAMA-
TOB M 4YeJIOBEKA.

POPMHDOBAHME aPOMOD-
$o3a — [IMTENBHBIA mpO-
necc, IPOMCXOAAIIMN Ha
\ OCHOB€ HACIeJCTBEHHOH H3-
MexogHbit MEHYHMBOCTH M eCTeCTBeHHO-
npegox _ ro orbopa. Mopdodusuomno-

d V : MMYECKHIl IIporpecc — mMa-
FHCTPAJBHBIA IIYTE 5BOJIO-
OUH OpPraHuvecKoro mwupa.
B pasButum kamxpoit kpym-
HOM TAKCOHOMUYECKOil rpy-
Ibl MOMHO OOHADYIKHTH
apomMopdoasl, 0 YeM Bl V3HA-
ere H3 IOCHeIyIOUero ma-
Tepuana.

Hanoamanrauua. Kpome
TAKOT0 KPYIIHOr'O mnpeobpa-
30BaHHudA, Kak apomopdos, B
Puc. 65. Pasnoobpaaue BeioproB Ha [anamaroc- X0[e 3BOJWIHH OTAENbHBEIX
CKHX OCTPOBax rpynn Bo3HUKaeT G6oJblioe

KOJUYECTBO MEJIKHX [IPHCIIO-
cobneHnit K ONnpejeseHHBIM YCIOBUAM cpeael. Takue npucnocobuTeNIbHbIE
uamenenust A, H. Cepepuos HasBaj MAHOAZANTAIMAMA.

Houoadanmayuu — 310 NPHCIOCOBNEHNA KUBOTO MHPa K OKPYHalo-
el Cpefe, OTKPBIBAIOLIME NepeJ OPraHU3MAMM BO3MOIKHOCTD nporpec-
CHBHOTO pa3BHTHA (€3 NPHHIMIMAILHON NEepecTPORKH HX OHOJOrMUe-
CKOM opranusanuu. IIpumMepoM HAMOAZANTALMM MOKET CJIYKHTH ONHCAH-
Hoe Yapasom [lapBuHOM pasHooGpasume BUIOB BBIOPKOBBIX ITHI (puc. 65).
PasHble BUABI BBIODKOB, MMed CXOXHLI YPOBeHb OpPraHM3alHy, CMOTJIH,
OJHAKO, NpHOOpEecTH CBONCTBA, MO3BONMBINIME MM 3aHHATH COBEPIIEHHO
pasHele MecTa B mnpupoxe. OAHM BHABI BHIODKOB OCBOMJIA THTAHUE
IJIOAAMH DACTEHMil, ADYrue — CeMEeHAMM, TDETLH CTAJIN HACEKOMOSA-
HBIMH.

O6masn peremepauusa. B page 2BOMIONHOHHBIX CHTyanuii, xorga
OKpYyXKalwwias cpeia AOBOJbHO crabuabHa, HabmogaeTcs SBJICHUE obweii
Oezenepayuu, T. €. PE3KOro YIPOLIEHKA OpraHW3allHH, CBASAHHOIO C MC-
e3HOBEHHEM IIeJIEIX CHCTEM OPraHoB ¥ (yExmAi. Oueds wacTo obmas
Aerenepanud Habalofaercs mpu mepexoje BHAOB K napasuTHuecKkomy ob-
pasy cymecTBoBaHMA. ¥ KpaboB HM3BecTeH mapasur — CAKKYJIMHA, HMe-
fomas BHMJ MeIKa, HAOWTOrO NONOBEIMM IPOAYKTAMHM, W 0BJaAAI0MmAs
Kak Obl KOpHeBO# cmcTeMmoil, MPOHMBHIBAIONIEH TeNO XO3AWHA. SBOIOOMA
9TOro opraHum3Ma TaxoBa. PomonauanbHas GopMa NpuHALIEKATA K yco-
HOTMM paKaM H NPUKDPeN/IANach He K IOABOAHBIM KAMHAM, KAk 60Jb-
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IIMHCTBO POJACTBEHHBIX BHIOB, & K KpabaM u mo-
CTENMeHHO Iepeunyia K OapasuTHIeCKoOMy crocody
CYIIECTBOBAHHSA, YTPATHB BO B3POCJOM COCTOAHHH
nourn Bce oprassl (puc. 66).

HecmoTpsa Ha To uTo ofImas gereHepanus IIpH-
BOAMT K 3HAYMATEJBLHOMY VIIPOILIEHHIO OpraHuMaa-
L¥H, BHABLI, MAVIOHE II0O ATOMY NyTH, MOI'YT yBe-
JUYUBATE CBOI0 YHUCJAEHHOCTH M apean, T. €. IBH-
raTeCca o NyTH OHOJOrMYecKoro Inporpecca.

CooTHOmEeHMe HANpaBieHu# sBosawouuu. Ilyrn
SBOJIOIAH OPraHMYecKoro Mmpa Jaubo codeTalTcH
Apyr ¢ apyrom, jaubo cmessioT Apyr apyra. Ilpm- Puc. 66. Caxxynuua —
yeM apoMop(do3bl TPOMCXOAAT 3HAYMTEJILHO Derke K"pﬁem"m““g) pax
WAMOAJATITAIIMI, HO MMeHHO apomopdo3asl onpezne- (1"‘?_1’_“‘;‘;;1{‘;}';331- DD
AT HOBbIE ITANBI B PASBUTHH OPraHHYECKOT0 M-  yrennenmas k e
pa. Bosaukuys nyrem apomop(osa, HOBbIe, BBIC- cropone kpaba; 2 —
mue 10 OopraHu3alny rpynnbl OPpraHvsMOB 3aHH-  ee KOpHEBHIHBIE OT-
MalT Jpyryio cpexy oburaHua. [lasiee 9BOJIOLMA PpOCTKM BHYTPH Teja
UAeT Mo NYTH HAMOAJANTAIMM, WHOTJAa W JereHe- Kpaba
panuu, KoTopsle ofecneuuBalOT opraHusMamM o0KHu-

BaHWe HOBOM [Jifi HHX cpeasl oburanusa (puc. 67).

Urak, nepeuncaum obmime 4epThl 3BOJIOIMOHHOrO mpomecca. Ilpesne
BCEro 3TO BO3HMKHOBEHHE MpHCNOCcOGJEeHHOCTH OPraHM3MoOB, T. €. X CO-
OTBETCTBHE VCJIOBHAM OODHTAHHMA W CIHOCOOHOCTH MEHATHCA [0 Mepe H3-
MeHeHHA 3THX ycjaoBHil. EcrecTBeHHEBIH 0OTOOP HAC/IEACTBEHHBEIX H3IMeHe-
HUif B NPHPOAHBIX MONYJANMAX — BaKHeNIIAas NPAYMHA TIpucrnocobieH-
HOCTH.

Ipyroit BakHeime# XapaxkTepUCTHKOH JBOJIOIMOHHOIO Ipolecca HB-
asercs BupoobpaszoBaHue, T. €, MOCTOSHHOE BO3ZHUKHOBEHHE HOBBIX BHU-
JoB. 3a BpeMs 3BOJIOUMH Ha 3eMje CYIIECTBOBAJIM AECATKH, & BO3MOXM-
HO, ¥ COTHHA MMJJMOHOB BHJOB »XMBBIX OpPraHHU3MOB.

W HakoHell, TpeThe HEOThEMJEMOe CBOMCTBO 3BOJIIOIMOHHOIO IpoIec-
ca — IMOCTOSHHOE VCJIOYKHEeHWEe KH3HM OT IPHUMHTHMBHBIX JOKJETOYHLIX
¢dopM BILIOTE [0 4YesIOBEKa.

Puc. 67. Cxema cooTHOIe-
HU Mexay apoMopdosomM,
HavoaganTauueit u gereHe-
panuei
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® 1. OfeAcHUTE TEPMUHE: 6UOAOZUYECKUI npozpece, Suonrozuxeckuil pe-
zpecc, apomopghos, uduoadanmayua.

® 2. MoxHO 1M CYHTAT: TOMKAECTBEHHBIMH IIOHATHSN «bHonoruyecK Uit
perpeccs» u «aereHepanuas»? Orser oGocmyiire,

® 3. B ueM sakJ0YaeTcs 3BOMIOLNOHHOE 3HAUEHUE apoMoposa u ugmo-
aganTamuu?

I'nasea XII. BOBHUKHOBEHHUE KHU3HH
HA 3EMJIE

§ 53. Pazeumue npedcmaenenuii 0 603HUKHOBEHUL
HCUSHU

Teopus Bo3EmMKHOBeHMH XM3HM Ha 3emue. C rny6okoit npeBHOCTH M
A0 Hamlero BpeMeHHM ObLIO BBICKA3aHO GeccueTHOe KOMWYECTBO TMIIOTE3 O
NPOMCXOXMKAGHUN KH3HM HA 3emnae. Bce mx MHOroo6pasme csogmress K
ABYM B3AaHMOMCKJIIIOYAIOIIUM TOYKAM 3pEHUHA.

CTOpoHHUMKHN Teopumn Ouozenesa (or rpeu. «Buoc» — KM3HL M <«reHe-
3HC» — IMPOMCXOMKIEHHE) MOJATANH, YTO BCE KHUBOE IPOUCXOAUT TOJBKO
OT XHMBOro. X NPOTHBHUKHU BAIIMINAIY TEOPHIO aluozemesa («a» — gar.,
OTPHIIATE/IbHAA HPHCTABKA); OHM CUHTAIM BO3MOMHBIM TIPOMUCXOMKICHME
JKHBOTO OT HEIKHEBOTO,

Muorue yuensle CpeaHeBeKOBBS AOMYCKANM BO3ZMOMHOCTD CcaMO3apo-
Aerus xusHU. Ilo ux MHeHuMIO, PEIGEI MOrJIM 3apoKAATLCA M3 nua, 4dep-
BA U3 IIOYBBI, MBIIIM M3 I'DA3H, MYXM M3 Msfca # T, 1.

ITporus Teopum camosaposkmenuss B XVII B. BBICTYIIMJI (hJIOpPeHTHH-
ckui Bpauy @Dparuecko Pexm. ITosokus msaco B BAKDPBITHIA ropuiox, Pe-
AW IIOKASAJ, YTO B HUJIOM MfCe JWYMHKM MACHOM MyXH He CaMO3aposk-
naorcd. CTOPOHHUKH TEOPUH CAMO3APOKACHUSA HE CAABAIHCH, OHH VTBepK-
AaH, YTO CaMO3apOoKAeHHe JIMYMHOK He MIPOM30ILI0 0O TOH JIAIb
NpHYIUHE, 9TO B 3aKPBITBIA TOPINOK He mnocrynan Bosayx. Torma Pexn
NIOMECTII KYCOUKH MfACA B HECKONBKO IMIYGOKMX cocyaoB. YacTb M3 HuX
OH OCTABHJI OTKPBITBIMH, & YaCThb MIPHKPHLT Kuceeil. Yepea HeKoTOpOe
BpPeMsl B OTKPBITHIX COCYZAX MsACO KUINENO JIHYHHKAMH MYX, TOTZa Kak
B COCyAaX, NPHUKPBITBIX KHCeel, B THHJIOM M#ACe HUKAKUX JUYMHOK HE
OBLTO.

B XVIII B. TeopHI0 caMO3aposkAeHUs KUIHU NPOAOJIKAT 3alAIIATE
HeMeNKuil MareMaruk u ¢uaocodp Jleitbaun. Ov u ero CTOPOHHHKH
YTBEDH AN, HUTO B JMKHBBIX OPraHM3MaX CYLIECTBYeT 0cobas « KU3HEeH-
Has cuia». Ilo MHEHMIO BHTANMCTOB (OT JIAT. «BHTA» — JKHU3HB), «¥XKH3-
HEHHAsA CHJIAa» MPHUCYTCTBYeT BCIOAY. J[OCTATOYHO IHUINL BAOXHYTH ee, H
HEeJKHBOE CTAHET KHBLIM.

MHKDOCKOII OTKDBIT JIIOAAM MuKpomup. Habmogeruss noxaswiBaam,
9TO B IJIOTHO 3AKPBITOH KoJa0e ¢ MACHBIM OYyJbOHOM MJIM CeHHBIM HA-
CTOEM HYepe3 HEKOTOpoe BpeMs OOHAPYKHMBAIOTCH MHKDOOPraHMambl. Ho
CTOMJIO NPOKUIOATATH MSICHOH OyIbOH B TeYeHWe uyaca W 3aNasTh rop-
JIBIIIKO, KAaK B 3alafgHHO# KoJle HUYEro He BO3HMKANO. BUTANHCTBI BbI-
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J¥H IIACTEP (1822—1895) — dpaanyscknit MuK-
pobuosgor u xXuMux. OCHOBOIOJOMHHK MHKPOOHOJIO-
ruu. Orxpein anaspobasie OakrTepuu. ITokasan sxep-
reTHYecKoe 3HadeHWe Opo:keHus. HMccaemoBan mpobae-
MY BO3MOMHOCTH 3apoieHusa xmusuu. [Ipeanomunn
IPUBUBKY IPOTHB GemreHcTsa, cubUpCKoil A3BEI, & TAK-
ske nmacTepusanuio (HarpeBaEme go 70 °C) kak cmocob
VHHUTOMKEHUA 3KHUBBIX DakTepuil (HO He WX Cmop) Aas
COXPAHEHUA IPOJAYKTOB.

JOBUHYJIH [PEANOJOMKeHHe, UTO AJIWUTENIbHOE KUNAUeHUe yOHBaeT «KH3-
HEHHYK CHJIY», KOTOpas He MOMKeT IIPOHUKHYTHL B 3aNagHHVIO KoJby.

CHoopel MexJy CTOPOHHHKaMu abuoreHesa u DuoreHesa NpoA0JKalnCh
u B XIX B. Jlaxke Jlamapk B 1809 r. nmcasn o BO3MOXHOCTHM camo03a-
PO IeHNUs TPUOKOB.

Jxcnepument Ilacrepa. C mosaenenuem kuurm [Japsmua <«IIpomexomk-
JleHue BHJIO0B*» BHOBB BCTAJI BOIpPOC O TOM, KAaK e BCe-TaKH BO3BHUK.JIa
MU3HE Ha Semue. Ppannysckasa AxagemMus Hayk B 1859 r. HasHauwmia
CHeNMAJBHYI0 TPEMHUIO 38 MONBITKY OCBETHTEL IIO-HOBOMY BONPOC O CAMO-
NPOU3BOJIBHOM 3aposkieHnH. ITy npemuio B 1862 r. moayuun 3HaMeHH-
ThIi (ppanny3ckuit yuensni Jlym Ilacrep.

JI. Ilactep npoBes JKCHEPUMEHT, COINEPHUYABIIMK [0 OPOCTOTE CO
3HAMEHHTHIM onbiToM Pexu. OH KuUnaTHa B Konde pasiHYHbIe ITUTATENb-
HBIE CpeJibl, B KOTOPBIX MOIJIM pPasdBUBaAThCA MUKpoopraduamsbl. [Ipwm amum-
TeJBHOM KHNAYEHUH B Kojbe morufanyu He TOJbKO MHKDPOOPraHW3Mbl, HO
1 ux coopel. IlomHA 006 yTBEep:KAEHHMH BHTAJIHUCTOB, 4YTO MH(HUYeCKasd
«)KM3HEHHAd CHJIa» HEe MOXKeT INPOHMKHYTh B sanasgHayio xoiubdy, ITacrep
NpPUCOeIHHMJ K Hei S-o0pasHyio TpyOKY €O CBOOOAHBIM KOHIIOM
(puc. 68). Cnopel MHKpDOOPraHH3MOB OCEJANd HA TIOBEPXHOCTH TOHKOH
HM30THYTOM TPYOKHM M He MOIJIM NPOHHKHYTHL B IHTATENBHYIO cpeay. Xo-
poOILIO MPOKHMIIAYEHHAA MHTATEJIbHAH CPeAa OCTABAJIACL CTEPUJLHONH, B Heil

Puc. 68. Cxema onsrra JI. Ila-
crepa B kojabax ¢ S-o6pasHbIM
TopaoM.

A — B konbe c S-ofpasHuIM
ropJioM HUTATEJbHAHA Cpefa Mno-
cle KMOAYEHHA JOJIr0 ocraer-
cq crepuasHOi; B — ecim yzna-
JuTh S-00pasHOE TOPJIO, TO B
cpejge ObICTPO pPAa3BUBAIOTCSH
MHUKPOOPraHU3MbI

181



He HaOJI0Jaloch CAMOBAPOXKAEHMS MHKpPOOpPra-
HUBMOB, XOTHA JOCTYyN BO3/yXa (A ¢ HAM M Ipe-
CJIOBYTOM «KM3HEHHOU CHIBI») 6bln ofecmedes.
IlacTep cBOMMY ONBITAME ZOKa3a] HEBO3MOIK-
HOCTh C&MOIPOM3BOJBLHOIO 3APOMKACHUSA MHIHU.
IlpeacraBieHENAM © «KU3HEHHOH CHJIe» — BU-
TaIH3My OblLl HAHECEH COKPYIIMTENLHBIN yzaap.
AOGHOreHHBINH CHHTE3 OPraHMYeCKHX Bel[ecTB.
JxcnepuMeHnT IlacTepa NpPOAEMOHCTPHDPOBAT He-
BOBMOJKHOCTh CAMOIIPOM3BOJLHOTO 3APOMKAEHUSA
JKH3HM B HaCTOsIee BpeMsd. BONpoc o BO3HHK-
HOBEHWH JKM3HH HA Hallell miaHeTe A0JIroe Bpe-
Puc. 69. Cxema npnbopa mg eme OCTABANCH OTKPBITHIM.
C. Mnnrepa, B xoTopom B 1924 r. ussecrHslii 6uoxumux A. M. Omna-
CHRTEUDOBARRL  AMHMHO™  pyy ppIcKasaJ MpPENIONOKEeHHe, YTO TPH MOII-
L HBIX SJIEKTDUYECKHMX paspiax B 3eMHON aTMo-
chepe, xKoropas 4—4,5 Mapa JeT Hazag cocTo-
fAila W3 aMMHaKa, MeTaHa, YIVIEKHCJOro rasa W [apoB BOAbLI, MOTIH
BOBHUKHYTL NpOCTeillINe OpraHMYecKHe COeAMHeHUs, HeoOXOAMMBbIe s
BOSHUKHOBeHuA xu3Hu. IIpeackasanme akagemuka Onapuea moATBepAu-
Jgock. B 1955 r. amepukanckuit mcciegosatens C. Muanep, mpomyckas
9JIEKTPHYECKHe paspAnsl Hanpsxcenuem no 60000 B yepes cmecs CH,,
NH;, H, n napos H,0 mox gaBreHneM B HECKOJNBKO MacKajeil mpH TeM-
nepatype 80 °C, mosyumJsi npocTeHmIne KMPHbIE KHCJIOTHI, MOYEBHHY, VK-
CYCHYIO ¥ MYyPaBbHHYIO KHCJOTHI M HECKOJBKO AMUHOKMCJIOT, B TOM YHC-
Jie THUnuH U anaHuH (puc. 69). Kak MBI yike 3HaeM, aMHHOKHCIOTB —
9TO Te «HKUPIHYMKH», M3 KOTOPBIX IOCTPOEHBI MOJEKyJbl Oenxos. Ilo-
TOMY OKCIEPHMEHTAJbHOe [0Ka3aTelbCTBO BO3MOXKHOCTH o0OpasoBaHuA
AMUHOKHCJIOT M3 HEOPraHUYeCcKMX COeIMHEHUI — 4YpeaBnIvailHO BarsKHOE
yKazaHWe Ha TO, YTO HEpPBLIM IIATOM HAa INYTH BO3HUKHOBEHHSA MKUSHU
Ha 3emJe ObLT aOMOreHHBIH (HEGHOJOrMYEeCKUH) CHHTe3 OPraHHYecKUX Be-
mecTB (cM. mepeaHuW Gopsan).

® 1. HazoBuTe WU3BECTHHIE BAM THIOTE3bl O BOSHHKHOBEHWUN >KHU3HW Ha
3emie. Packpoiite ux cymHocTs.

® 2. B uem 3aKJI09A€TCH CYILIHOCTE I'HIOTe3kl AGMOTeHHOTO CHHTE3a op-
TAHHYECKHUX BeiecTs?

§ 54. Cospemennvie 63znadvl. Ha 603HUKHOGeHUE
HCUSHU

Iunoresa A. H. Onmapuna. Haubosee cyliecTBeHHas 4epTa TI'HIIOTE3b
A. H. Onapusa — NOCTENEHHOE YCJIOMHEHME XHMHUYECKOH CTPYKTYDH H
Mopdosoruueckoro 06JMKa NpeAnIecTBEHHHKOB KH3HH (npobuoHTOB) HA
IYyTH K XUBBIM OpPraHU3MAaM.

Bonbmoe KoamMuecTBO JAHHBIX I'OBOPHT O TOM, YTO CPEAOil BOSHHKHO-
BEHHA MUIHU MOTJIH OBITh NpHOpescHbIe PANOHBI MOpell M OKeaHOB. 3Hech,
Ha CThIKE MOP#A, CYUIHM U BO3JYXa, CO3JaBaTHCh OIATONPUATHLIE YCIOBHA
AnA o6pasoBaHMA CIOMHBIX OPraHMYECKHMX coeauHenmit. Hanmpuwmep, pac-
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TBOPHI HEKOTOPHIX OPraHUYECKHX BelecTB (caxapoB, COHUpTOB) obaanaioT
00NbIION YCTOWYMBOCTLIO W MOI'YT CYIIECTBOBATE HEOTPAHMUYEHHO JOJI0e
BpeMs. B KOHUEHTPMPOBAHHLIX pacTBopax GeJKOB, HYKJEUHOBBIX KHCJIOT
MoryT 06pasoBBIBATHCHA CIYCTKH, I0J00HEIE CIyCTKaAM KeJaTHHA B BOJ-
HBIX pacTBOpax. TakHe CryCTKH HASEIBAIOT KOAUEPBAMHbLMU KANIAMU
unu xoayepsamamu (puc. 70). KoanepBaTel crioco6HbI aacop6HpoBaTh pas-
JUYHbIE BemiecTBa. M3 pacTBopa B HHMX MOCTYIAKT XMMHYECKHe COeu-
HEHUSH, KOTOpLIE NpeobpasylTcs B Pe3yJbTATe PEaKINN, NPOUCXONAIIHX
B KOAIEPBATHBIX KAMNJIAX, U BLIJENAITCA B OKPYKAKIIYIO CpPEAY.

Koauepsatsl — 8T0 ele He jXuBble cymiectBa. OHM TPOSIBJAAIOT JHIIb
BHEIIHEE CXOJCTBO ¢ TAKMMH IIPU3HAKAMM JKMBBIX OPraHM3MOB, KaK pPOCT
n ofMeH BewmecTB ¢ OKpy:aoiied cpepnoit. IlosToMy BOSHHKHOBEHHE KO-
AllePBATOB PACCMATPUBAIOT KAK CTAAMI0 DA3BUTHSA IPEIMKHU3HM.

KoauepBarsl mpereprneny O4eHb AIHTEJbHEIH O0TO0OP Ha YCTOHYHMBOCTH
CTPYKTYDHI. YCTOMYMBOCTHL OblIA JOCTUIHYTA BCIENCTBHE co3jaHHA (ep-
MEHTOB, KOHTPOJHUDPYVIOIIHX CHHTE3 TeX WIHM HHBEIX coeguHenunii. Hawubo-
Jiee BAXKHBIM STAIIOM B NPOHCXOMKAEHHH XUSHU OBLIJIO BOSHMKHOBEHHUE Me-
X8HHU3Ma BOCHpoM3BeneHus cebe moJoOHBIX M HACJeJOBAHHMA CBOHCTB Ipe-
ABIAYIOUX TOKOJEHHH. 9TO CTajJ0 BO3SMOXHBIM Onarozapa oOpasoBaHHIO
CHOKHBIX KOMIUIEKCOB HYKJIEMHOBBIX KHCJIOT u GenkoB. HyxaenHOBBIE
KHCIOTHI, CIOCODHBIE K CAMOBOCIHPOM3BEIEHMIO, CTAMH KOHTDOJHMPOBATH
cuHTe3 DenKoB, ONpeAedas B HUX MNOPAA0OK amMHHOKHCHoT. A Genxku-dep-
MEHTEI OCYIIECTBJSJIM I[IPOLECC CO3JaHUA HOBBIX KONHUI HYKJIEHHOBBIX
kucaor. Tak BOSHMKIO TIaBHOE CBOMCTBO, XapakTepHOe A JKU3HH, —
cnocofHocmb K Bocnpoussedenuln nodoOHblx cebe MoNeKYl.

JKuBBIE cyIecTBa MpeAcTABJAAIOT coD0i TAK HA3BIBAEMBIE OMKpPLLMbLE
cucmemvt, T. €, CUCMEMbl, 8 KOmopbie aHepzus nocmynaem usexe. Bes

BoaHbie cnou Monexynsi Boaxnas cpepa koauepsaTHOW
benka Kannm

Monexyne: Genka ConnxeHne mManexyn O6paszosanue
B pacTteope Bbenka ¢ notepen BOAb! KoauepsarHoOn Kannu

Puec. 70. ObpasoBanue KOAUEPBATHOH KaTLJIH
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MOCTYILIEHWA 3HEPruM KU3HL CYIIeCTBOBATH He MoOeT, Kak Bbl 3HaeTe,
mo crnocobam morpebienus ameprun (cm. ri. III) oprammsmel gensites Ha
ABe GoJbIIME TPYNINbI: ABTOTPO(HLIE U reTepoTpodHbIe. ABTOTPOMHBIE Op-
PAHUBMBI TIPSIMO HMCIOIL3YIOT COJHEYHYI0O 3HEPruio B mpomecce (hOTOCHH-
Te3a (3eJleHnle DACTeHH#A), reTepoTPOdHBIE MCIOTL3YIOT IHEPrHI0, KOTO-
pas BblfeJsieTCA TPH pacliajle OpraHuvYeCKuX BeIllecTs.

OueBuzaHO, mepBble OPraHU3MEI OBIIM TeTePOTPOMAMH, MONYIAIOIUMH
JHEPru nyreM OECKHCJIODPOSHOIO pACIIEIUIEHUA OPTaHWUYECKHX COeduHe-
Huii. Ha sape usam B atmocdepe 3emsn He OBLIO CBOGOAHOTO KHCJO-
pona. BosnumkHOBeHMe aTMoc(ephl COBPEMEHHOTO XHMHUECKOr0 COCTABA
TecHeAIuM 00pasoM CBA3AHO ¢ pasBUTHeM XHU3HHM. IlosABIeHMe OpraHua-
MOB, CIHOCOOHBIX K (DOTOCHHTE3Y, NPHUBEJO K BHIAENEHUIO B aTmochepy u
BOAY KuCIOpPOAa. B ero mpHcyTCTBHM CTAJO BO3MOKHBIM KHCJIOPOLHOE
pacuieryieHHe OpPraHWYeCKHUX BelIecTB, IPU KOTOPOM MOJYYAETCHA BO MHO-
ro pas Oojibllie 9HEPIHH, YeM NPU OeCKHUCIOPOHOM.

C MoMeHTa CBOEro BOBHHKHOBEHHWS JXM3HBL 00pasyeT eAMHYIO OHOJO-
THYEeCKYl cucremy — 6Guoctepy (cm. rumasy XVI). Jlpyrumm caoBaMu,
JKUBHb BOBHHMKIA HE B BHJE OTAENbHBIX H30JMPOBAHHBEIX OPraHM3MOB, a
cpasy B hopme coobimectr. s spomonuu 6Hochepsbl KAK AHHOTO [EJI0r0
XapaKTepHO NOCTOSHHOE YCIOMKHEHUe, T. €. BOSHHKHOBEHME Bce Oojee M
Bollee CHIOMKHBIX CTPYKTYP.

Bosmoxuo sM BO3HMKHOBeHHe JKH3HM Ha 3emue ceifwac? W3 Toro,
4YTO MBI 3HAEM O MPOMCXOMKIEHUH »KH3HH HA 3eMJIH, SCHO, UTO Ipolece
BOJHHMKHOBEHHSA JKUBBIX OPraHU3MOB H3 MPOCTHIX OPraHHYECKHX COeIH-
HeHU# Obln Kpaiipe aauTenbHbIM. Yro6bl Ha BeMmJie 3apOJMIACH JKHU3HD,
noHazoOujcAs JJIMBUIMACA MHOIO MUJIJIHMOHOB JIET 3BOJNIOIMOHHBIN MpO-
necc, B Te4YeHHE KOTOPOIO CJIOMKHBIE MOJEKYJISPHBIE CTPYKTYDBI, MPex-
Zie BCero HYKIEeHHOBbIE KHCJIOTHI W OeJKH, Ipomutu orbop Ha yeroitum-
BOCTh, H& CIIOCOOHOCTHE K BOCIIPOM3BEAEHHIO cebe MoJ00HBIX.

Ecnmn ceifwuac Ha Bemue rjge-Hubyas B pailoHAX HHTEHCHBHON BYJIKAa-
HUYECKOU JEeATESbHOCTH M MOI'YT BO3HMKHYTH AOCTATOUHO CJOMCHBIE Op-
raHn4YecKHe COeUHEHHS, TO BEPOATHOCTE CKOJLKO-HUOV/Ib MPOJOIMKHTENb-
HOTO CYILIeCTBOBAHHMA 3THX COeAMHeHMH HuuToxHa. OHM HememieHHO Oy-
AYT OKHCJIEHBI HMJHM HMCIOOJL3OBAHEI T'eTEpPOTPOMPHBIMH OPraHM3MaMH. DTO
npexpacuHo noHuman eme Y. IMapsun. B 1871 r. om nmcan: «Ho ecau
Obl ceifuac... B KaKOM-Iu0O TEmJIOM BOAOEME, CONEPIKAINEM Bce HE0OXo-
AUMBIE COJIH aMMOHHA H hocdhopa W AOCTYIIHOM BO3ZEHCTBHIO CBETa, Tel-
J1a, dJAE€KTpHYecTBa W T. II., XMMHUYeCcKH obpaszoBaica OesioK, CIOCOOHEIM
K panbHedlIMM, Bce OoJiee CJI0KHBIM IIPEBPALIEHUAM, TO BTO BEIIECTBO
HeMe[JIeHHO Ob110 Obl paspylleHo MJM IOIJIONIEHO, YTO GbIIO0 HEeBO3MOMK-
HO B MEpHOJ| 10 BOZHUKHOBEHHUA JXHUBBIX CYIIECTB».

Hnaab BosHukaa Ha 3emue abMOTeHHBIM myTeM. B Hacrosimee Bpe-
Ms JKHBOE HOPOHCXOJHT TOJBKO OT KHBOrO (GHOTeHHOE NPOMCXOXKJIeHHe).
Bo3MOXHOCTE MOBTOPHOrO BOSHMKHOBEHHS *KU3HM HA 3eMie HCKIOYeHA.

P 1. HasoBuTe OCHOBHEIE 3Tanbl, U3 KOTOPBIX MOr GBI CHATAThCS npo-
1ecc BOBHMKHOBEHMA JKH3HH Ha 3eMJje.

> 2. Kak, Ha Ball B3rIAM, TOBTHALO HA AaTbHeHIIYIO SBOJIIIK HCTOTIe-
HHE 3AIlacOoB NMHTATEe/NIbHBIX BellleCTB B BOJAAX TNePBUYHOro okeaHa?
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3. PackpoiiTe aBoNONUOHHOE 3HAYeHHe (DOTOCHHTE3A.

4, Kak BBl Aymaere, NoYeMy 4YelI0BEK NLITAETCH OTBETUTL HA BOMPOC
0 BOBHMKHOBEHMH JKH3HHM Ha 3emiue?

5. IloueMy MOBTOPHOE BOZHMKHOBEHHE KH3HW HA 3eMJie HeBOSMOXKHO?

6. JlaiiTe ompefesleHUe TMOHATHS «HHUIHbY.

Yy

Yo

I'nasa XIII. PASBUTHE KH3HH HA 3EMJIE

HeTopuio KMBBIX OPraHU3MOB Ha 3eMJie M3y4aloT 10 COXPAHUBIIMM-
¢A B OCANOYHBIX TOPHBIX MOPOJAX OCTATKAM, OTIeYaTKaM H JPYTIHM clie-
JaM HX JKH3HEeAeATeJbHOCTH. OTHM 3AHHMAETCSA HAYKA NAJCOHMOA02UA.
IOns ynoGcTBa M3ydYeHWsl W ONMCAaHUA BCA MCTOPHA 3eMJM pasfiesieHa Ha
OTPe3K¥ BpPEMEHH, HMEOIIHe DA3JIHYHYI0 AJIUTeNbHOCTh M OTJNYaloiiue-
cA JAPYr OT APYyra KJIMMaTOM, WHTEHCHBHOCTBIO TeO0JIOTMYeCKHX Ipomec-
COB, TOABJICHWEM OJHMX ¥ MCYE3HOBEHMEM JpPyruxX Tpynn opraHma-
MOB W T. J. B reojormuecKoil JeTOIHMCH 9TH OTPE3KHU BpPeMEeHH COOTBeT-
CTBYIOT PasHBIM CJOAM OCAJOYHBIX ITOPOJ € BKJIOYEHHHIMH B HHX HCKO-
naeMbIMH ocTaTKaMH. Yem ray0ike pacmosIOiKeH CJIOH OCaJOYHBIX NOPOJ
(ecnm, KOHEYHO, CJIOM He MEepPeBepHYThl B pe3yibTaTe TeKTOHHWYecKoH ne-
ATEJHHOCTH), TeM JApeBHee HaXoAAl[Hecsa TaM uckonaembie. Taxoe ompe-
JieJIeHNe BO3PACTa HAXOAOK ABJIAETCA OMmHocumervHblM. KpoMe Toro, Hy#-
HO TOMHHTE, 9TO 3apOKJEHHEe TOH WJIW APYTod TPYNIlbl OPraHU3MOB IIPO-
HMCXOAMT PaHbIe, Y4eM OHA HOABJIAETCA B IeoJorudeckoi jeronucu. I'pynna
NOJMKHA CTATh AOCTATOYHO MHOIOYMCJIEHHOH, 4To0bBI Yepe3d COTHHM MMJLIH-
OHOB JIeT MBI MOIJHM OOHAPYMKUTH €e INpeAcTaBHTeNIell MPHM pPacKOIKax.

HasBaaus 3THX OTPE3KOB BPEeMEHH TIpedYecKoro mpoucxomxiaenud. Ca-
MBI KpyMHBIE Takue NOApasfiefIeHusi — JOHbi, MX JABa — KPUNMO30i
(CKpBITad »KM3HB) W (PaHepo30ll (ABHASA KHU3HL). DOHBI JeJATCA HA 3PbI
(puc. 71). B kpunTosoe ABe aphl — apxeil (npeBHe#nil) u npomeposoil
(nepBuuHas KuU3Hb). PaHepo30i BKI0UAET B ceba TPHU apbl — nNALE030i
(ApeBHAA KU3Hb), Me3030iL (CPeJHAA KHU3HD) M KAUHO30U (HOBAA KU3HB).
B cBowo ouepeab, 2pbl pasgeseHLl Ha Nepuodsvl, NMepHOALl HHOTAA [T
Ha Oosiee Meaxkwme vyacTu. [uas Toro urobel BLISCHHTH, KaKHe peaJbHEIE
NPOMEIKYTKH BPEMEHH COOTBETCTBYHT 3paM M NepHOAaM, ONpejessioT
cO/lepIKAHME MBOTONOB PABIUUYHEIX XHUMHUYECKHMX OJIEMEHTOB B TOPHBIX
nopojax M ocrarkax oprasEuamon. [TockonbKy CKOpPOCTE pacraja M30To-
NOB CTPOrO IMOCTOAHHAA M XOPOIIO M3BECTHa#dA BeJWYHHA, MOMKHO OIpe-
JenuTh abCconomHbiii BO3pacT HaWJeHHBIX MCKomaeMbIX., Yem pajslie OT
HAC OTCTOMT TOT MJM JAPYroil IepHOJ] BpPeMeHH, TeM C MeHbIIel TOUHO-
CTBIO OIPe/IeNIAETCA €ro BO3PACT.

§ 55. Pazsumue musnu 6 Kpunmosoe

ITo MHeHWIO y4YeHBIX, nyaHera 3emjs (opmuposamach 4,5—7 mapa
aeT Hasafg. Oxono 4 MJApA JieT Has3aj CTaja OCTHIBATH W 3aTBepjesia 3eM-
Had Kopa, Ha 3em/ie BOSHHUKJH YCJIOBHA, II03BOJMBIIAE DA3BUBATHCA YKH-
BHIM OpraHM3MaM. OTH IepBble OPraHM3Mbl ObIIM OJAHOKJIETOYHBEIMH, He
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HUMeIH TBepALIX 000/0UeK, M0ITOMY OOHADYIKUTE CIeABl WX YKASHEeIes-
TeJIbHOCTH OYeHb TPyAHO. HeyauBuTenbHO, 4TO yueHBIe KOJroOe BpeMs
CUMTATH, YTO 3eMJs 3HAUYATENLHYIO YACTh BPEMEHH CBOEro CyIIecTBOBA-
Hua Oblia Ges:xuaHeHHOM mnycTeiHe#. Xora Ha KPUNOTO30H NOpPUXOAUTCH
OKOJIO '/g Bcelt MCTODHM 3eMIH, WHTEHCHBHOE H3YUeHHe JTOro 20HA HAa-
4axock TONBKO B cepeamHe XX B. IIpMMeHeHHe COBpPEMEHHBIX METOIOB
MCCIeI0OBAHNA, TAKHX, KAK JJIEKTPOHHAA MHKDOCKONMS, KOMIIBIOTEDHAS
TOMOTPadus, METONOB MOJEKYJIADHONH GHOJOrMM MO3BOJMIIO YCTAHOBHTE,
4TO JKM3Hb HA 3eMJie HAMHOIO [peBHee, YeM MpeACTABJIAIOCH paHee.
B nacrosmee BpeMsi Hayke HEM3BECTHBI TAKHE OCANOUHDLIE opoAkl, B KO-
TOPBIX OBl He OBLIO CJIENOB KM3HEAEATENLHOCTH. B CAMBIX OPEeBHUX wu3-
BECTHBIX HA demJieé 0CafloYHBIX MOPOAAX, BO3PACT KoTopeix 3,8 mJupxa Jjer,
o0HApY»XeHbl BELIECTBA, BXOAMBIIHE, IO-BHIMMOMY, B COCTAB JKHMBEIX Op-
raHu3MOB.

Apxeit. Apxeit — camas ApeBHss apa, Hauajcs Gosee 3,5 mupn aer
Hasajn ¥ npopoKascs okono 1 miapn ger. B aro Bpems Ha Bemse Obi-
JIA Y€ NOBOIBHO MHOrOMHCIEHHBI UMAHOGAKTEDHH, OKaMEeHeBIIMe Ipo-
AYKTBHI JKH3HEJCATENBHOCTH KOTOPBIX — CMPOMAMOAUMbI — HAKAEHH B
SHAUMTENLHBIX KOJUYECTBaX. ABCTPAaJMHCKMMY ¥ aMEPHKAHCKHMM MCCe-
ZOBATENAMU OBIIM HAUJEHLI M CAMH OKAMeHeBIIHe unanobaxrepun. Ta-
KuMM 00pasoM, B apxee ye CYIIECTBOBAJA cBoeoOpa3Has «IPOKAPHOTH-
yeckaa Omocdepa». I[mamobaxrepusim o6bIuHO O KUBHEAEATEeJLHOCTH
Hy:KeH kuciaopoi. Kmcnopona B armocdepe eme me OBLI0, OnHAKO UM,
[O"BHAMMOMY, XBATAJO KHCJIOPOAA, KOTODBIA BBIAENANCA TNPH XHMHYe-
CKHX DeaKIHAX, NPOTeKABIIMX B 3eMHOM kope. Ouesmano, Guoctepa, co-
CTOAIAA M3 aHABPOGHLIX NIPOKADHOT, CYIIECTBOBAJA elle paHbime. Ba-
HeHIuM cob6eITHEM apXxed SBHJIOCH BOBHUKHOBEHHE (orocunresa. Hawm
HEM3BECTHO, KaKMe MMEHHO OPraHU3MB! ABHJIMCH NEPBHLIMU (DOTOCHHTETH-
kamMu. CaMBIM DAaHHHM CBUJETENLCTBOM CYIECTBOBAHNS (orocuHTE3a AB-
JAIOTCA COAEpIKalllie Yryiepos MUHEPATbl ¢ TAKAM COOTHOILIEHWEM M30TO-
[IOB, KOTOpPOe XapaKTePHO UMEHHO /Il YIaepoja, NPOMIEANIero yepes npo-
nece (POTOCHMHTe3a. ITH MHUHEPANBI HMEIOT Bodpact Gonee 3 mupa ner.
BosaukHOBeHHE (GOTOCHHTE3a HMeIo OrPOMHOE 3HA4YeHHe AJd AaJbHel-
IIero pasBUTUsA XU3HM Ha 3eMie. Buocdepa monyuumna HewmcesxaeMbrii
HCTOYHUK OHEPIHH, & B aTMOC(epe HAYAN HAKAILIMBATECA KHCIOPOZ
(em. pue. 71). Copep:xanne KHCJIOpOAa B aTMOC(epe elje [oJAro ocrasa-
JIOCE  HHM3KHM, OJIHAKO MOABUINCH NDPEANOCELIKM OypHOr0 pasBHTHSA
a3po0HBIX OPraHM3MOB B JaJbHEHIIeM.

IIporeposoit. IIporeposoiickas spa — camas ANMHHHAA B HCTOPHH 3eM-
qu. OHa TPORO/MKANACE OKONO 2 MJIPA JIer. IMpumepno wepes 600 muam
JIET TOCJe Ha4yana NpoTepo3od, OKOJIO 2 MJPA JeT Hasaj, COAepIKAHHe
KHCJIOpOAa JAOCTHIJIO TaK HaseiBaeMoH «Touyku Ilacrepas — oxono 1%
OT €ro cojep:KaHHA B armoc(epe, COBPeMEHHON HAM. YYeHble CUHTAIOT,
9TO TAKas KOHIEHTPamuA KHCJIOPOAa JAOCTATOYHA AJIS TOrO, YTOOHI ofec-
NeYUTE VYCTOMYHBYIO JKUBHEJEATENLHOCTh ONHOKJIETOTHEIX aspobHbIX
OpranuMaMoB. MeasieHHOe, HO IOCTOSHHOE yBeJHYEHHE CONIeP:KAHUA KHC-
JIopoZia B armMocgepe crnocoGCTBOBANO COBEPIIEHCTBOBAHMIO KJIETOYHOTO Ibi-
XaHuA, BOSHHKHOBEHMIO OKMCIMTENBHOro ochopuauposanus. Oxueam-
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XUMU4eckuin
Spa cocTae MIH.
armocdepel  ner
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[pesHeiwmne xopaosbie
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Benbiwka pasHoobpaswva
MHOOKNIETOYHBIX
KMBOTHBIX

BoaHukHOBEHWE

Mpore i
TR MHOrOKNeTO4HOCTH

BoaHukHOBEHWUE 3yKapuoT

O6pasosaHue No4e

BoaHukHOBEHWE
¢doTtocuHTE3a

Ok.3800 Mepeble cnenbl XM3HW
Mpoto-

nnaHeTHLIA
aran T4500 O6pasosanue
pasBuTHA 3EeMHOI KOpbI
3emnu

dopmmpoBaHMe nNnaHeTsbl

7000

Pue. 71. WicTopus pasBHTHs HU3HM Ha 3emie W (POPMHPOBAHHE COBPEMeHHOM
aTMocdepsbl

rensHOe dochopunupopaane, GyAyIH 3HAUUTENBHO OoJyee 3(hheKTHBHBIM
crocoboM YTHIMBALAE 9HEPrMH VIVIEBOAOB, YeM aHaspOOHBIN TIJIMKOJH3,
B CBOI Ouepejb, BeJO K IPOIBETAHWIO adpoOHBIX opranumamos. Haxomn-
JIeHHe KHCJaopojia B arMocdepe npuBeiao K (POpMHPOBAHHIO O30HOBOI'O0 9K-
pana B crparocdepe, UTO CAENANO0 NPHHIMIHMAJIBHO BO3MOMHOH JKH3HB
HA Cymie, 3allUTHB ee OT CMEPTOHOCHOrO JXecTKoro yabrpadmonera. ITpo-
KapuoTel — OakTepuMm M OJHOKJETOYHBIe BOAOPOCJHM — JKHUIH, IO-BHAU-
MOMY, M HA Cylle, B ILIEHKAX BOALI MEAYy MHWHEPaJbHbIMH YaCTULaMH
B 30HAX YACTHYHOTO 3ATOILIEHWS BOJHM3M BOLOEMOB. PedynbTaToM HMX KHS-
HeleATeJbHOCTH CcTano o6paszoBaHMEe IOYBHI.
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Pue. 72. ®uopa v (payra moas-
HEro TMpOTepo3os.

1 — wMHorokaeroumas BOLO-
pocak; 2 — rybra; 3 — wme-
Aysa; 4 — moJasaumuii Koab-
4YaTeI 4epBb; 5 — CcHAHYMIL
KOJIbYAaTbl 4epBh; 6 — BOCh-
MUJIY4eBOH Kopasr; 7 — mpu-
MHUTHBHEIE YIEHUCTOHOTHE He-
SICHOTO0 CHCTEMATHYECKOro [o-
JIOJKEeHUA

He meHee BaskHBIM cOOBITHEM GBIZIO ¥ BOZHMKHOBEHHE asykapuor. Koraa
OHO IPOM3OINNO, HEM3BECTHO, TAK KakK 3a(MKCHPOBATH €ro O4YeHb TPYA-
HO. MccnefioBanus Ha MONEKYJNSPHOM ypPOBHE AAdH OCHOBAHHE HEKOTO-
PBIM yHEHBIM NDPEANOJOMKHTh, YTO BYKAPHOTEI MOIYT OBITH CTOMb K€ ApEB-
HMMH, KaK M TpOKapuoThl. B reonoruueckoil xe jerommenm npusHAKH
ACATEJIbHOCTH 3YKAapHOT MOABMJINCE nmpuMepHO 1,8—2 mapa ner wasap.
ITepBrie syxapuOThl GBLIN OAHOKJIETOUHEIMM OPraHHU3MAMY. Ilo-Bupumo-
My, yiKe y HHX C(ODPMHDOBAIUCH Takue (yHIAMEHTATLHBLIE IPU3HAKH
SYKADHOT, KAK MHTO3 ¥ Hanuuue MeMOpaHHBIX opramenn. Ko Bpemenn
1,5—2 mnpzx ner Hazajx OTHOCAT BO3HMKHOBEHHE OHOrO W3 CAMBIX BaM-
HEIX apOMOP(O30B — MOJOBOrO PA3ZMHOMKEHUS,

BamHelmum 5TanoM B DASBUTHM JKMGHM ABMJIOCE BOSHUKHOBEHHE MHO-
TOKJIETOYHOCTH, ITO COOBITHE AAJI0 MOIHBIHA TOTIOK VBeJINYEHUI0 PAasHo-
0o0pasus JKHUBLIX OPraHM3MOB, MX BBOJIONMHA. MHOTOKJIETOYHOCTS aesaer
BO3MOKHBIMH CHENHaIN3anui0 KJIETOK B INpejesax OAHOIO OpPraHu3Ma,
BOBHUKHOBEHUE TKaHe# ¥ OpraHoB, B TOM YHCJe OPraHOB YyBCTB, AKTHB-
HOe NOObIBAHWE THINH, TEPeABH)KEeHHe. DTH NPeHMYILEeCTBA CIOCOBCTEO-
Bajyd ITHPOKOMY pACCENIEHUI0 OPraHW3MOB, OCBOEHHIO BCEX BO3IMOMKHBIX
SKOJIOTHYECKHX HHII M B KOHEYHOM HTOre (JOPMUDOBAHMIO COBPEMEHHON
Guocdepsl, npunreameil Ha cMeHy «IIpoKapuoTHYecKoii». Ilepseie mMHOrO-
KJIETOUHbIe OPraHH3MbI IMOABWJINCE B NPOTepo3oe He meHee 1,5 mMapx jer
Hasaz. OAHAKO HEKOTOphIE y4eHLIE CYMTAIOT, YTO HTO IPOMIOLLIO ropas-
A0 paHbIle — OKOJO 2 MJpA JeT Hasaj. ITo GbLIM, IO-BHAMMOMY, BO-
JOPOCJIH.

Bensimka pasmooGpasus skmsoTHBIX, Komen npoTepo3od, NPHUMEPHO
680 muH Jer Hasaj, O3HAMEHOBAJICH MOIIHOH BCHBIIIKONR pasHooOpasus
MHOTOKJIETOYHBIX OPraHM3MOB M IOSBJIEHHEM >KHBOTHEIX (puc. 72). [lo
ATOr0 NepHoAa HAXOAKM MHOTOKJIETOYHBIX PeJKM U IPe/CTABICHHl pPAac-
TEHASAMH U, BO3MOXKHO, rpmbamMu. BosHMKIIAS B KOHIIE OPOTEPO30A (a-
YHa NOJYYH/IA Ha3BaHWE B/MAKAPCKOHW mo MectHocTm B IOsxHoM Ascrpa-
JuH, rae B cepepure XX B. B caosix BoapactoM 650—700 mMaH jer Obl-
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amn o6HAPY:KeHbl IepBbie OTINEeYATKHM »XHBOTHBIX. BHocneiacTBUM HOXOKHe
HAXOAKHM OBLIM CAeNaHBEl M HA JPYIHX MaTepHKax. OTH HaXOAKH IOCIy-
JKUJIH TPUYUHON BHIAEJIEHUA B IPOTEPO30e 0coDOro IepHofa, IOJy4HB-
mero HasBaHMe @e¢nd (M0 HA3ZBAHWIO OJHOTO €3 CIABAHCKHX ILJIeMeH,
scuBImUX Ha Gepery Benoro Mop#, rae o0HAPYKEHO MHOKECTBO MCKOIAEMbIX
OCTATKOB mpejcraBuTesneil stoit (bayusl). Bens npopoixanca IPUMEpPHO
110 mau mer. 3a 9TO KOPOTKOE 110 CPAaBHEHUK C NPeAbIAYUIMMM SI0Xa-
MM BpeMsA BO3HMKJO M AOCTHIJIO 3HAYHTEJILHOTO pasHooOpasus Oosbinoe
KOJHMYECTBO BHJAOB MHOTOKJETOUHBIX JKMBOTHHIX, OTHOCAMMUXCA K THUIAM
KMIIeYHONOJOCTHLIX, YepBeil, uneHucToHOTMX. HexkoTopsle M3 3THUX MKH-
BOTHBIX HMeJH 10 1 M B JUIMHY, NO-BHJAMOMY, OHH OBIIM CTYA€HHUCTHI-
MH, Kak Meaysdsl. OrauumnresbHasg OCODEHHOCTH JKMBOTHBIX BeHJI0-3/Ma-
Kapckoi (dayesl — orcyTcTBHMEe Kakoro 6e1 To HuM ObLTO cKenera. Bepo-
SITHO, TOI/Ia elle He OBLI0 XMIIHUKOB, OT KOTOPBIX HaA0 ObLIO 3aIIHINATHCH.

C ueMm Ke CBASAHA TAKAA BCIBLIIIKA pasHooOpasuaA? Y4eHBIe NMpexano-
JIaralT, YTO B KOHIE NPOTepo30A HAaIlla IJIaHeTa NpeTepleBaja 3HAYU-
TeJdbHBIE TOTPACEHHMs. DBbLIa O0YEeHL BBICOKON TI'MAPOTEPMAJBHAA AKTHB-
HOCTB, IIJI0 TOpooBpazoBaHMe, OJEIEHEHUS CMEHSJINUCH MOTeIlIeHHeM KJIH-
mara. B armocdepe yBeaMumjOCh cojeprkaHue Kuciaopopa. I[losbimneHue
cofiepxanus Kucjaopoga g0 5—6% oOr coBpeMeHHOro YDOBH#A, I[0-BHAH-
MOMY, OBLTIO HEOOXOZMMBIM [JIf YCIENIHOI'O CYIEeCTBOBAHHUSA MHOTOKJIe-
TOYHBIX KHBOTHBIX JOBOJBLHO KDPYIHBIX PasMepoB., OTH M3MEHEHHS B cpe-
ne obuTaHMA, OYEBHAHO, W TPHBEIM K MOABJIEHHUID HOBBIX THIIOB M HX
fypromy passuTHiO. KoHuUaJcs KPDHIOTO30H, DOH «CKPBITON KHU3HHM», OXBa-
reiBalomuit Gosee 85% Bcero BpeMeHHM CYIIeCTBOBAHHA JKH3HM Ha 3eM-
Jle, Ha4MHAJICS HOBBIA aTam — (haHepo3oi.

® 1. Kaxk onpefensdeTcd OTHOCHTENBHBIH M abcoilOTHEIR BO3pacT maje-
OHTONOIHYECKHX HAXOHOK?

p 2. Kakue ocHOBHBIE apoMOpd03bl MOMHO BBHIIEJUTH B ABOJIOIUH O~
HOKJIETOYHBIX OpPraHuaMoB?
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b 3. Kax 'KusHeIeATeNBHOCTh JXMBLIX OPrAHM3MOB IOBIUSIA HA WIME-
HEHHe reojoruveckux obomouex Beman?

® 4. Yem moxHO OOBLACHUTE BOSHHKHOBEHHE GOJLIIONO paszoobpasna
MHOPOKJIETOYHBIX JXMBOTHRIX B KOHIe HIpoTeposos?

§ 566. Pazeumue scusnu 6 panmem naneoioe
(xembpuil, opdosuk, curyp)

ITaneosoiickas opa 3HAYHTEJNHHO KOPOYE MPEABIAYIMX, OHA TIPOAOJI-
xanace oxoao 340 mam ger. Cyma, npeAcTaBaABIIAA B KOHIE IpoTepo-
3081 eJWHBIH CYNepKOHTHMHEHT, PACKOJOJACh HA OTAeJbHBIE MaTepuKH,
CrpYNIHUPOBAHHEIE OKOJI0O AKBATOpPA. 9TO NPHUBEJO K CO3AAHUI0 GOJBLIIOrO
qHCIa MEeNTKMX NPHUOPEKHBIX paHOHOB, NMPHUIOAHBIX ANA DACCENCHUS HKH-
BBIX OPraHM3MOB,

K Hauany naneosos y HEKOTODHIX KUBOTHBIX 00DA30BANCA BHENTHMIL
OPraHMYECKMH WM MHHEPaJbHBIH CKeleT. Ero OCTATKM COXPAHWINCH B
OCafioYHBIX ropojax. Bor mouemy HaumHAS ¢ NepBOro mepmoAa majeo-

Pue. 73. ®ayrna panHero ma-
Jneosod (kemGpuil, OpHOBHK,
CHIIYD).

I — XomoHHMA apxeomuar;
2 — cKeJer cuaypuiicKoro
Kopaana; 8 — oburatens
MEeJIKOBOAHBIX 3QJIHBOB CHIY-
puiickux Mopelt — ruramT-
CKU# pakKocKopuuoH; 4 —
TOMIOBOHOIrMI MOJIIOCK; 5 —
Mopckue Jguaum; 6, 7, 8§ —
ApeBHeHIIHEe I[I03BOHOYHEIE
DaHOWpPHBEIE GecuyenioCTHBIE;
9 — oauHOYHEIE KOPAJJILI;
10, 11 — Tpnnobursr — npn-
MUTHBHelmmue  paxoobpas-
HBle; 12 — pakoBWHA CHITY-
PMHCKOTO TOJIOBOHOIOIO MOJI-
TIOCKAa
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308 — KeMOpHS — [AJIEOHTOJOTHYIECKAA JIETONHCH JOCTATOYHO IOJHA H
OTHOCHTEJIFHO HellpepEIBHA.

Kem6puii, Knumar kemOpusa ObL1 yMepeHHBIM, MATEPHKH — HH3MEH-
HeIMH. B KemMOGpuM XHBOTHBIE ¥ DACTEHUA HACEJAJH B OCHOBHOM MOpPH.
Ha cyme mo-mpe)kHeMy KHJIM OAKTepHM H CHHe3eJIeHbIe.

Kem0Opuiickuit mepuos oaHameHOBasCA OLICTPBIM DPacCHpOCTPAHEHHEM
npescTaBuTe el HOBBIX THUNOB 6GECIO3BOHOYHBIX JKUBOTHBIX, MHOTHE M3
KOTODbIX MMM HM3BecTKOBHIM uam (ocdaraeni ckemer (puc. 73). Vue-
Hble CBA3LIBAIOT 39TO € TNOsABJIeHHeM xummHEHdYecTBa. Cpexu OAHOKIETOY-
HBIX JKXHBOTHREIX OBIJIM MHOI'OYHCJIEHHBI (QoOpamMuHugepo. — IpeacTaBuTe-
JIM TIPOCTeHIINX, MMEBIIMX H3BECTKOBYI0O MU CKJIEeHHYI0 M3 MeCYHHOK
paxkoBHHY. Becbma pasHooOpasHbI Obmn 2yfrku. Hapaay ¢ CHAAYMMHA TPH-
JOHHBIMH JKMBOTHBIMH PpAa3BHBAIOTCA pPasHOOOpasHBIe IIOABHMIKHBEIE Opra-
HUSMBI: JBYCTBOpPUATHIE, OPIOXOHOTHME W I'OJIOBOHOTME MOJLIIOCKH, KOJb4a-
ThIE YEepBH, OT KOTOPBIX ViKe B KeMOpHMM IPOM3OINIHM YIEHHCTOHOIHE.
JlpeBHeHIIMe YJAeHUCMOHOZUe — TPHAJOOHTEI — mo (opme Tejla HANOMH-
HAJIM COBPEMEHHLIX paKooOpasHBIX — MOKDPHIIL.

. . .'Ih - L I
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Opxosuk. B OploOBHKe SHAUHTENLHO YBEIWYHBASTCH IJIOMALb Mopeit.
B mopsx opmosuka BechMa pasHOOGDasHBI 3eeHble, Oypvle W KpACHbLE
8odopocau. Vizer WHTEHCHBHBIN mpouecc o0pasoBaHMs PUMDOB KOpPAJIaMH,
3HauuTenbHOE pasHoobpasue HabMIOaeTCH CPeAH TOJOBOHOTMX M GpPIOXO-
HOTHX MOJLIKOCKOB. B OpAoBuKe BrmepBble MOSBIAIOTCA X0pdosvie. Y MeHb-
maerca pasHooOpasume ry0OK W HEKOTOPHIX ABYCTBODYATHIX MOJJIIOCKOB.

Cuayp. Ha cMeHy TenyibiM MEIKOBOAHBIM MODAM ODJOBHKA B Pe3y.Ib-
TaTeé MHTEHCHBHEIX Tropoo6pas’soBaTesNbHBIX JBHMKEHMH TPHUXOAAT 3HAYM-
TeJbHble IJIOIIAAM CYIIH; OTMe4YeHO DOJBIIOe MCCYIIeHHe KJMMATA.

B koHne cuaypa HaOnojaercs pasBUTHe CBOEOODABHEIX UYJIEHHUCTOHO-
'EX — pakockopnuoxnoé. K OpAOBHKY M CUIypy OTHOCHTCA pACIBET B
MOpPAX rOJIOBOHOIMX MOJLIIOCKOB. IloABafAroTcs HOBbie npescraBuTenn Oec-
TIO3BOHOYHBIX — W2J0KONCUE.

B cunypuiickux MOpAX HAYMHAETCA MACCOBOE DACHPOCTPAHEHHE Iep-
BBIX HACTOAINMX IO3BOHOYHBIX — nanyupubix Oecwenwcmusix. Mo dop-
Me TeJla OHM HAIIOMUHAAM PbI6, HO NPHHAJJIENKAINA K APYrOMY MOATHIY.
Ux rena ObliM 3aIMINEHBl OT XUIMHUKOB MACCHBHBIM MAHIUPEM, COCTO-
ABIIUM M3 HECKOJBKHMX IJacTHH. [[o HACTOSAIIEr0 BpeMEeHH COXPaHUJIHCH
HIpeJCTABATENH 3TOTO KJACCA — MHHOTH.

B Konme cmiypa — Havale [eBOHA HAYMHAETCH WHTEHCUBHOE DA3BH-
THE Ha3eMHbLXx pacmenuii. IlepBrle HaseMHBIE PACTEHUA OBLLIM JHINEHBI
HACTOAMMUX JIMCTHEB, MX CTPOEHHE HAMOMMWHAET CTPOEHHE MHOI'OKJIeTOY-
HBIX 3eJIeHBIX BOJIOPOCJE, OT KOTOpPhIX OHH Npousoman, llogBreEue Ha
Cylie BBICIOIMX pacTeHWH OBLIO IOATOTOBIEHO GoJiee PAHHHUM BBIXOIOM W3
BOABI DakTepuii M OZHOKJETOUYHBIX BOJOpOCJeii, 06pa3oBaHWEM IOYBHI.

Brixoasar Ha cymy u xuBoTHble. OAHMMM M3 NEPBEIX NepelIN U3
BOZHOM CpeAbl NpPeACTABUTeNM THIA UYIEHUCTOHOIMX — NaAykKu, OT MCCy-
MIAIOMIEro AeHCTBHA aTMochepbl MX B3aIHINA] XHTHHOBLIA NAHIMDH.

Hacrynusmuii B KOHLE cmiIypa ropoofpasoBaTelbHbBIH MMepHO] BHOBb
U3MEHHUJI KJWMAT M VYCJIOBHA CYIHECTBOBAHHUS OPraHW3MOB.

b 1. Kaxne xpynseifimme apoMop@oshl OPOM3OLLIH B KeMOPHMH H OpJO-
BuKe?

b 2. Kakue apoMopdo3bl MOZBOJIHIN PAcTeHMAM BBIHTH Ha MEJIKOBOILE,
a sareM Ha cymy?

§ 57. Pazeumue musnu 6 nosdnem naneosoe
(Oeson, xap6owr, nepmo)

HAeBon. B peaysibraTe NOAHATHA CYIIM M COKDAIEHHA MOpeid KIuMar
feBoHa Obln Oonee KOHTHHEHTAJNBHBIN, HeKenum B cuiaype. B jgeBome mo-
ABHJIMCH NYCTHIHHBIE W IOJYOYCTHEIHHEIE 0BJacTH.

Puc. 74. ®Payna BTODOil IOJOBHHBI NAA€0305 (JeBoH, Kap6oH, mepMms). >
1 — kwucrenepas priba (fepon); 2 — JpepHeiillee SeMHOBOJHOE — creronedan
(kapbon); 3 — crpexoaa (kaplon); 4 — ApemHeiilIee MPECMBIKAIOMICECA — XHIIl-
HEI AIEep MHOCTPaHUeBuil (11epMb); 5 — BCesSAHBIN AMED — AUMETPONOH (mepms);

6 — pacruresnbHOSAHBIA Amep — napeitasaBp (nepms); 7 — prIGOAAHBIN Amep
(mepms)
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Puc. 75. Jlatumepnsa — COBDEMEHHAS KHCTemepas poiGa

B Mopax oburanm Hacrosmue pHIOBI, BHITECHHUBIIHE NMaHnUpPHLIX Gec-
uesocTHbIX. Cpean HUX GbLIM XpsAmessle pbibbl (COBpeMEHHBIE NpejcTa-
BUTEJIM — aKyJbl), NOABAJIMCE M DPHIOBI ¢ KOCTHBIM CKeJeToM. B men-
KOBOJAHBIX BOJOEMAaX JKWIM JABOAKOABIMIAIIME PBIOBI, Y KOTODHIX HADALY
¢ abepHEIM JEIXaHMEM BOSHUKJIO U JIErouHOE (JIerkoe pPasBHJIOCH M3 MJja-
BaTeJbHOro nyswipsa). Kucrenepsie peiGel (puc. 74), BOSHHKINWE B JeBO-
He, 00najany NapHLIMU IJIABHUKAMH, TOMOJOIHYHBIME KOHEYHOCTAM [ep-
BBIX HA3EMHBEIX NO3BOHOYHBIX. CumMTanNock, YTO KHCTeNephble MOYTH BHI-
MepJad B KOHIE I[IaJe0308 M COBCEM MCUe3Nd K KOHIY Mezozoss. Ho
HejaBHO (HaumHAa ¢ 1938 r.) y Geperos IO:xHoi#t Adpuxm u Magarac-
Kapa ObUIM MOWMAHBEI COBPEMEHHbIE KHCTeNephie PhIOBI — JATHMEPUH —
HACTOAILIME «)KHUBbIe HCKOmaemeie» (puc. 75).

B nepone Ha cymie NOABIAKTCA NepBLIE Jeca M3 I'MIAHTCKEX IIATIO-
POTHMKOB, XBoleil ¥ nuayHosB. HoBele rpynmsl KUBOTHBIX HAUUHAIOT 3a-
BOeBBIBATL cyiry. IlpeacraBuTenu YJIeHHCTOHOrMX, BBIIEANIME HA CYLIY,
Jal0T HAYAJO MHOTOHOXXKAM M IMepPBLIM HACEKOMBLIM. B KOHIIE JeBOHA II0-
TOMKH DhIO BBEIXOAAT Ha cymy, o0pasys NepBeIl KJIACC HASEMHBIX TII0-
BBOHOYHBIX — 3eMH0800HbLX (am@ubuir). UX OTPLIB OT BOAHON Cpeasl He
OB elle OKOHUATETHLHBIM, TAK KAK OHM OTKJAABIBATH HKDY B BOje. 3eM-
HOBOZHBIE B TAKOHW 3Xe CTeNeHW 3aBHCEJH OT BOJAHON CpeIBl, KaK BO3-
HHKIIWEe B JIeBOHE NAaNOPOTHHKOOOpasHble, [IJf DPABMHOMKEHUS KOTOPHIX
Toke TpeOyercsas Bosa. Iloaromy nepeele HaseMHEIe BLICHIHE DPACTEHUA H
JKUBOTHBIE elle He MOIJIM 3aBOEBATE BHYTPHKOHTHHEHTANBHBIE MACCUBLI
CyIIN, PACIOJIOMKEHHEIE BIAJM OT BOJOEMOB.

KapGon. B kameHHOyro/IbHOM mepuoje, WM KapboHe, IPOHCXOLHT 34a-
MeTHOe IOTeIJIeHHe M VYBJaKHeHHe KIUMaTa. B KapKux, TPOIHYECKOro
TANa GOJOTHCTRIX Jecax NPOM3PACTAIOT TPOMajHEIe (BhicoTOH 10 40 M)
NAaIMOPOTHUKH, XBOIM M ILIayHBI. IloMumo aTtmx pacreHuil, pasMHOMKAIO-
IUXCA cIopaMy, B Kap6oHe HAYWHAIT DACHPOCTPAHATHECH IOJOCEMEHHBIE
PacTeHMs, BOSHHKINHE elle B KOHIE fAeBoHA. Mx cems 6BIIO NMOKPHITO
060IOYKOM, NpeaoXpaHABINeif OT BhICHIXAHWA. PasMHOMKEHHe C IIOMOIIBIO
CeMAH CJeJIajio 9TOT NPOLEeCC He3aBUCHMBIM OT BOAHOH cpean! (A1 paa-
MHOXX€HHA CIIOPOBBIX OHa HeoOxoauma). DTOT apoMopdo3 Aag BO3IMOIK-
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HOCTh NPOJBHKEHHMA pacTeHuMil B riy6b MaTepukoB. Pacuper ApeBecHOM
pacTUTEeNILHOCTH B KapboHe npueen K o0pasoBaHWMKO M3 OTMEPINIHX pac-
TeHHH MOIHBIX ILJACTOB KAMEHHOTO YIJId.

Bo BiIasKHBIX ¥ TeIJIbIX GONOTHCTHIX JecaxX MCKJIIOUYHTENLHOI'O paciBe-
Ta W pasHooOpasHs JOCTHIIM ADEBHEWINIMe 3eMHOBOAHEIE — crerouneda-
abl. IoABAAOTCA IEepBBIE OTPAABL KPbLAGMbLY HACEKOMbLX — TAPAKAHBI,
ANMHA Tena Koropelx gocruraer 10 cM, M CTPeKoO3bl, HEKOTODPbIE BHILI
KOTOPBLIX MMEJIM pasMax KphiIkeB Ao 75 cM.

K xomny xapbona maumuaeTcs HeGosblIOe TOJHATHE CYIIH, HEKOTO-
poe WccylleHWe KiauMmara u moxojojzanue. K sTomy mepmoay OTHOCHUTCA
NOABJIEHHEe MepPBBIX IIPECMBIKAIOINUXCA — IOJHOCTBHIO HA3EMHBIX IIPENCTa~
BUTeJlell TO3BOHOUHBIX. J{MBHL B MOpAX KapOoHa CYIIECTBEHHO HE OTJIHU-
yajnach OT JeBOHA.

IMepms. JlanbHeiiinee MOAHATHE CYIIM OPHUBEJO B IEePMHA K PasBHUTHIO
3ACYILIMBOIO KJMMATA M NOXoJoZaHHIO. Biakable M MBIIIHBIE Jeca OcC-
TAIOTCH TOJBKO B paiioHe SKBATOPA; IOCTElNeHHO BBIMHMDPAIOT NANOPOTHH-
koobpasubie. iM HA cMeHY IPUXOLAT TIOJOCEMEHHBIE DACTeHMA.

CyxocTh KiauMaTa crocobCTBOBAJIA MCYE3HOBEHHIO 3eMHOBOJHBIX — CTe-
ronedasoB. 3aTO 3HAYMTEJBHOr0 pPasHOOOPAasHA MOCTUTAKOT JpeBHeiIue
npecMBIKAOIIMecs, BO3HWKINME eme B KoHIe kapOoHa. IIpecMbikaiommu-
ecH, KAK H3BECTHO, OTKJIAABIBAIOT AHIA, KOTOPBIE HMEIT CHelHaIbHYIO
NPOCAONKY M3 XHAKOCTH, 3AIMIAIOIIYIO 3APOXBINI OT BHICHIXAHMA. ITa
JMUAKAA TIPOCHAORKA, 3aK/I0YEHHAA BHYTPH Ailna, kak Obl 3aMeHseT mpe-
CMBIKAIOIIAMCA W JPYTEUM BEICIOIMM IIO3BOHOYHEIM TY BOJAHYH Cpeay, B
KOTOPOH pAa3BMBAKTCA MKPHHKU pPbi0 M 3eMHOBOJHEIX.

KpomMe TOro, ycaoKHEHHEe JerKHX CO3ZAJ0 IPeANOChLIKM JUIA 3amif-
Thl IOKDOBOB TeJia NPECMBIKAKINUXCHA dYemryeif, KOTOpas NpeAoXpaHAer
TeJI0 OT BHICHLIXAHHA M HE AONYCKAeT KOMKHOIO AbixaHuf. Brarogaps sTuM
NpUCIOCOOIeHUAM NPEeCMbIKAIOIMUecss CMOIVIM IIMPOKO PpaCCeJHTBCA IO
cyme. OrM ObLIM CAMOM BHICOKOOPraHM30BAHHON TrpyNmoi JKHUBOTHBIX B
IepMH.

Hrak, sauboJee CYyI[eCTBEHHBIN 3TAN PA3BUTHUA JKM3HHM B Majye030e —
3aBOEBAHME CYIIM MHONOKJIETOYHBIMH DACTEHHMAMM M KMBOTHBIMHA. BuIxoz
MHOTOKJIETOYHBIX PAacTeHWil Ha cymy GbL1 mOATOTOBIeH OaKTepusAMH, BO-
JI0POCASAMH, & BO3MOYKHO, M JMINaWHMKaMH, KOTOpPbie B TEYeHHE NpoTe-
posoa ofpasoBajiu BePXHMH CJI0# 3eMHON KOphI, OoraToil opraHuYecKH-
MH BeIecTBAMHM M MHUHEDAJNBHBIMH COJXAMH, — IOYBY.

Brixos Ha CYIIY CONPOBOJKAAJICA YV DPAacTeHWH, YJIEHMCTOHOIHX M IO-
3BOHOYHBLIX DHANOM CXOJHEIX M3MEHEHWII B CTPOCHHH Tesa, PA3MHOKEHHH,
JIbIXaHWHM, DTH HaMeHeHHs ObLIM CBASAHBI ¢ IpHoOpereHMeM MPHHIIAIIHN-
ANBHO HOBBIX UepT OPraHM3ANHMHM, C dBOJONMel 1o myTH Mopdodusno-
Jlorugeckoro mnporpecca. Ha ocHOBe TakMxX NPHHIUWNHAJBHBIX H3MEHe-
Huit — apomopdosos — ofecriequBancs OGHOTOrHYECKMH Iporpecc Hasem-
HEIX pACTeHMN M KUBOTHEIX.

@ 1. Kaxkue ycaoBHs CmocoGCTBOBAJMIM BBIXOAY TOSBOHOYHKIX HAa CYIIy?

® 2. Kaxue npucnocoGieHNA BOSHHKAIT Y pACTEeHHH H HMHBOTHBIX B
CBSSKU C BBIXOAOM Ha cymy?

p» 3. [IpuBeguTe NpHEMepHl Najieo3oiicKux apomopdoaos.
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§ 58. Passumue xwusnu 6 mesosoe

B Koune maseosos mpoHCXOoAMT ropoobpasoBaHWe, BHI3BABIIEE IIOLHSA-
THE CYIIM ¥ BO3HMKHOBeHMe Ypana, Anras. Bce oTo mpuBOAMT K Aainb-
HelflleMy YCHJIeHHIO 3aCyILIMBOCTH KJMMATA, HAYABIIEMYCA B IeDMH.
[Inomans cymu Geina 3HauuTeNbHO OOsbIIeif, ueM ceifuac, Mesosoii crpa-
BEJJIMBO HA3BIBAIOT 3poil npecmblkarwuxcs (puc. 76). Ux pacnser, mm-
pouafiimaa AMBEPreHUMA M BHIMUPAaHME NPOMCXOAAT MMEHHO B OTy Opy.

Tpuac. B Tpuace CUIBHO COKpAIAKOTCS ILUIOMIAAM BHYTPHKOHTUHEH-
TaJbHBIX BOJA0EMOB, DasBHBAIOTCA NYCTHIHHEIE JaHAmadTel. B yeaoBusax
3acyLIIMBOTO KJIMMATA BBIMHDAET MHOYKECTBO CYXONYTHBIX OPraHU3MOB,
V KOTODHIX OTZAEJbHBEIE 3TAILl KU3HN CBA3AHBI ¢ BOJOW, BeiMupaer Gomb-
INWHCTBO 3eMHOBO/JHBIX, NOYTH IMOJHOCTBIO MCUE3AIOT APEBOBHAHBIE IATO-
POTHMKM, XBOIIA M IJayHbl. BMecTo HMX HaumHAaIOT npeobiagaTh HAZEM-

Puc, 76. Mesogoiickue mpe-
CMBIKAHIHECA — 3aBOEBATe-
JIX MOpS, CYIIH, BO3XYXA.
— BOJAHBIA fAIEp — HX-
THO3aBp (Tpuac); 2 — momay-
BOJAHBIN fAIIep — [Je3HO-
saBp (memn); 3 — porarbii
OWHO3ABD — CTHPaKO3aBp
(mea); 4 — Jerawmomuit XBo-
cTaTEil Almep — pamMMOpHHX;
5 — meranmmuil GecXBoCTEIR
Alep — NTepa’HoloH (men);
6 — pacTUTENLHOAAHBIN IH-
HO3aBp — GpoHTO3aBp (Iopa);
7 — pacTHTeNbHOANHBLIN aH-
HO3aBp — creroaaep (wopa)
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Hele (OPMBI, B KM3HEHHOM I[MKJIe KOTODBIX HET cTaguil, CBABAHHEIX C
Bojoit. Cpeau pacTeHHH B TpHAace CHJIBHOIO PAas3BUTHA AOCTHTAKT 200
CceMeHHble, CDEl MXUBOTHBIX — NPECMbLKAIOUUECA.

W3 TpmacoBbIX NPECMBIKAIOIIUXCA MOMHIA A0 HAIIMX [AHeH depema-
XM, KPDOKOAWJBI ¥ raTTepuu. 'aTTepus, COXPAHMBINAfACHA HBIHE JHINL Ha
HecKoJbKHX ocTpoBax 6iamuz Hoso#t 3enaHauu, — HACTOHINEE «KHBOE MC-
Konaemoes. OHA oueHb Maji0 Ma3MeHMJach 3a mocaexsme 200 mMam Jer u
COXpaHMJIA, KAK M €e TPUACOBhIe NPEAKH, TPETHIl IJas, PacroJO:KeHHLIH
B KphIlIe 4depena. B TpHace NOABIAIOTCA DACTHUTEJNbHOHJHBIE M XUIIHBIE
AuHO3aBphl. MX pasmMepsl GbLIIM OTHOCHTENBHO HEBEJIMKH: [JIHHA Teja
KDYIHBIX TPHACOBBIX AMHO3ABPOB mocturana 5—6 M, meakme Oblnm pas-
MEpOM C KypHILy.

B MoOpsX pasBHBalOTCA KOCTHCTHIe PhIOBI, TOrza Kak pasHooOpasme
XpAIIEBLIX W KUCTEeNepslX phI6 mocTemeHHO cokpamaerca. Bce Gomee pas-
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HOOOPA3HLIMM CTAHOBATCA I'OJIOBOHOTME MOJUIOCKH. WM3o6unme peib m mou-
JIIOCKOB IIO3BOJIMJI0O HEKOTOPBIM IPECMBIKAKIMMCA OCBOMTE BOAHYIO cpe-
ny, Goraryio numeit. Cpemm BOZHEIX GopM Haubosiee M3BECTHBI MXTHO-
3aBpul (puc. 76), KOTOpBIE 1O CTPOEHHK TejNa BEChbMa HAINOMHHANH aKyJ
M COBPEMEHHEIX Aesb(UHOB.

Hapsaay ¢ HeCOMHEHHBIMH IPOTDECCHBHBIMM YEPTAMH B OPraHM3aIH
TNPECMBIKAIOIMXCA MMeeTcs OJHA BeCchbMa CYMIeCTBEHHAS HEecOBepIIeHHAN
yepra — HeNOCTOSHHAs TeMmmepaTypa Ttena. IIpH moHwKeHUM Temiepa-
TYPbl CPeAbl IPEeCMBIKAIOIIMECHA CTAHOBATCH BAILIMH, OolemeHesaioT. B Te-
YeHHe BCero CPaBHHTENIBHO TEILIOT0 Me3030s51 HeNOCTOSHHAS TeMIepaTypa
TeJa NPEeCMBIKAIOIUXCA He ObLIA CHINIIKOM O0OJBIIMM OTPHUIATEILHBIM
CBOMCTBOM. Vi Ke B TpHace BOSHHKAIOT NEpPBHEIe NPEACTABHTENH MenJo-
KpPOBHbIX — MeJIKMe IPHMHUTHBHBIE MJIEKONHMTAKIHEe M NTANLL. Miaexo-
OATAONAe TpHaca, NO-BUAUMOMY, OBLIM ARNEKIAAVIIAMH, TOAOOHO CO-
BPEMEHHBIM eXHAHE M YTKOHOCY.

IO0pa. B 1pe mpouMCcXoAuT HEKOTOpOE paclIMpeHue ILIomajeil Temro-
BOAHBIX Mopeill. B MopAX BecbMa MHOrOYHMC/IEHHBI TOJOBOHOTHE MOJLIIOC-
KM — aMMOHHTHI # GeneMHHTHI. CnmpajneBuzHas pakoBHHA AMMOHHTOB
HePeAKO MOonajaeTcd B OTJ0MEHHMAX Me3030HCKHX Mopei. BereMHUTEHI He-
CKOJIBKO HAIOMHMHANHM COBPEMEHHBLIX KaixbMapoB., OCTATOK MX CKejera
(«uepToB nasens) o6bIYeH B OTJIOKEHHMSAX Me3030MCKHX Mopeit (pue. 77).

Becema pasHoo6pasuel mopcxue npecmuiikarujuecs. Ilomumo HXTHO3aB-
pPOB, B MOpAX IOPbl MOABAAIOTCH IJI€3U03aBpHl (puc, 76) — KHUBOTHBIE
C ITUPOKHM TYJOBHINEM, AJMHHBIMH JIaCTaMd U 3MeeBUAHON mieeir. Mop-
CKM€ NpecMBHIKAlINuecs Kak Obl Hojenuman Mexay cobON NHuIeBnle pe-
CYPCHI: IJIE3MO3aBPEI OXOTHJIHCE HA MEJNKOBOAbLAX NPUOPEKHON 30HBI, a
MXTHO3aBPEI — B OTKPHITOM MOpe.

B ope mnpecmbikaoliMecs HAYAJIH OCBAMBATE M BOBAVIIHYIO CDeAy.
Pasroofpasue neTaiomUX HACEKOMBIX CO3ZABAJTO YCJIOBHSA A DA3BUTHSA
HACEeKOMOAAHBIX JIETAIOMIUX ANepoB. MeJKMMH JeTAalIUMH AOepaMy

Pue. 77. HOpcruil ronoBoHOTHIT MOAMIOCK — OeJeMHHT.
Beepxy — oOmmit BuA (CHIBHO YMEHBIIEHO); 6HU3Y — OCTATOK BHYTPEHHEro
cxenera GenemruTa — «4eprop najens» (3/4 HATYpanbHON BeNMUMHBI)

198



CTANM INHTATHCA KPYNHBIE AIIEPHI.
Jlerawommue sameps: (puc. 76) upo-
CYIIECTBOBAJM 10 KOHIA MeJja.

OnHOBpEeMEHHO C 3THM B IOpe
MOJYYHUIM PACHpPOCTPAHEHHE apXeo-
NTePUKCHl, MPHYYAJIUBO COUYETaB-
mpe I[IPU3HAKH IPeCMBIKAIIUXCA
u nrun. [osoBa apxeonrepmxca
(puc. 78) HanoMuHAJa IOJOBY sIe-
pUIBI, HA KpPBUIBAX COXPAHHIUCH
najbObl ¢ KOITAMH, UMeJCH IJINH-
meiit xBoct, Ho Hapagy c sTuMH
NPUMHTHBHBIMA NPU3HAKAMH apxeo-
NTEPHKCH 00Jazialin M CXOJCTBOM C
HACTOSIIAMM NTHIAMM: Telo OnLIO
MOKPBITO MepbAMH, BOSHUKIIHMHA H3
BU/IOM3MEHEHHON YeIyH. Pue. 78. Opckuit apxeonTepuKc.

Ha cyme B 10pe BCTpedaloTCH PeKoHCTPYKIMA BHEIIHEro BHAa
THTAaHTCKHE DaCcTHTENbHOANHEIE JH-

HodaBpel. JInuHA Tena JocTHTana VY
Hekoropeix u3 Hux 30 m (pumc. 76). KpynHbIX pasMepoB JOCTHTaIH M
OXOTHBIIMECA 38 HMUMH XHIIHBEIE JAWHO3ABDHI.

TIpomokaioT COBEPIIEHCTBOBATLCA M MIEKOIHTAaomue. BosHuKawT
cyMyambie ¥ CaMad NpPOrPECCHBHAH BETBb MJIEKOMUTAIOMMX — MNJAAUEH-
mapHble.

Cpeay pacTeHMil B aTOT IEPHOJ COXPAHAETCA TOCHOACTBO I0JIOCEMEeH-
HelXx. HexoTophle, HaIpUMep CEeKBOMHM, IIPOM3PACTAIOT M ceifuac.

Mea. Menosoit mepuox (Mam Men) HasBaH B CBASH ¢ oOpazoBaHueM
MeJla B MOPCKHMX OTJIOMKeHusx Toro BpemeHn. OH BO3BHMK H3 OCTATKOB
PAKOBMHOK NPOCTEHINMX IKUBOTHBRIX — opamuuudep (puc. 79).

B aToM nepuojie BO3HHMKAKT H UYpPE3BLIYAWHO OLICTPO PAaCIpOCTPAHSA-
JOTCA NOKPbLMOCeMEHHble DPACTEHUA, BBEITECHHAIOTCA TOJIOCEMEHHBIE,

Ilpecmeikalomueca ObBLIM OpeAcTaBJeHB B MeJly HOBBIMHM [IHHO3ABpA-
Mu. HexoToprie M3 HHX NepeJBUIaluCh HA 3aJJHMX HOrax M HANOMHHA-
JU CTPAyCOB; IO-IIPEXHEeMY BCTPEYAJHCH THTAaHTCKHEe (POPMEI. 3alquTa oT
XHUIHEBIX TPECMBIKAKIUXCA TOILIA y OAHHX PACTHTENbHOAAHBIX JWHO-
3aBpOB B CTOPOHY TI'HTAHTH3MA, Y APYTMX — B CTOPOHY pPa3BUTHA 3a-
O[ATHBIX OPYAHWiI — pPOroB M KOCTHBIX IMTOB. HeKoTophle M3 pacTHTENb-
HOSIAHBLIX IWHO3ABPOB OTJAJIEHHO HATIOMHUHAJIM HOCOporoe. Becekma pasHo-
obpasubl OblM Jeraioinue Anepsr (puc. 76).

IITune eme coxpaHsaau 3yObl, HO B OCTAJBHOM CYIIECTBEHHO HE OT-
JIAYAJIACE OT COBPEMEHHBIX MTHI. Bo BTOpOil MOMOBHHE Mela YBeJIndH-
BaeTcA pasHooOpasue MJEKONMHTAKINUX. JIUTENIbHOE BBIHAIIMBAHHE HETe-
HBlIIEH B TeJle MaTepu, NUTAHHe OMODHOHOB 4Yepe3 IIAIEHTY, CBA3BIBA-
OO0 KDOBOTOKH MATEpPH M ILJIola, — BaykHelllue IpHCOOCOONEHHA
MJIEKONHUTAIOMMNX K HEeNOCTOAHHBIM YCJIOBHAM CYIIeCTBOBAHHA.

HenocrosinHas TeMiepaTypa TejJa H OTKJIAAKA SHI[ CTABMJIM IPECMBI-
Kaomuxces B OONBLIVIO 3aBHCHMOCTH OT KoJieDaHUH TeMIilepaTyphl cpejsl,
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Puc. 79. @opamunudepsl.
Beepxy m enus3y — mupble QOPMbI; nocepedune — CKeJIeTHl BEIMepHIHX hopwm,
obpasywmmux medn

OrpaHHYMBAJH BO3MOXKHOCTh WX IPOHUKHOBEHHSA B INPHUIOJAPHBIE paiio-
uel. IlpuoBpera xuBopoxkjenue, 3a60Ty O IMOTOMCTBE ¥ TEIIOKDPOBHOCTD,
MJIEKOIMUTAIOIINE CTald MeHee 3aBHCHMBLIMH OT H3MeHeHMit cpejabl, He-
JKeaM IpecMBIKamomueca. ITH 06CTOATENBCTBA W MPHUBEJM B JaidbHeHImeMm
K CMeHe TOCIO/ICTBA IPeCMBIKAIIIMXCA TIOCIOACTBOM MJIEKOTHTANIINX.
Bo3HMKHOBEHNE JKMBODOKAECHAA M TEILUIOKPOBHOCTH — Te apoMopdoasl,
KOTOpBLIE OBECNeYnIH IPOrpece MJIEKONMMTARIHX.

[IIupoxoe pacnpocTpaHeHMe HACEKOMBIX M IOABJIECHHE NEePBLIX MOKDHI-
TOCeMEHHBIX DACTeHHIl NpPHUBEJIO CO BPEMEHEM K CBS3M MEXAY HHUMH,
Y DOKpBITOCEMEHHBIX BOBHHK WYB€MOK — OPraH DasMHOMKEHMs, IIPHUBJIe-
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Kaomui HACeKOMBIX OKpAacKoif, aamaxoM X samacaMu Hexrapa. Hacexo-
Mble, MUTASACHE HEKTApOM, CTAJIM NMEePeHOCUMKAMHM ObLIbIbI. [lepeHoc NEIIb-
OBl HACEKOMBIMHK II0 CPABHEHWIO C BETPOONBLIEHHEM IPUBOJUT K MEHb-
meit pacrpare ramer. Ta Xe TeHJeHIMS K IKOHOMHOMY pPacXOAOBAaHMIO
ramer Habaoojaercas u B DALY NO3BOHOUHEIX. ['mbenr ramer mpu Hapyx-
HOM OmNJoAOTBOpeHuH (y pBIO, 3eMHOBOAHBIX) ropasno Oonabine, YeM NpPH
BHYTpeHHeM (y IIpPeCMBIKAIINUXCH, NTHI[, MIEKONHTAIIINX).

B KoHIe Mesa KJIMMAT M3MEHAETCA B CTOPOHY PEe3KON KOHTHHEHTAJb-
HOCTH ® OBIIero MmoxonofaEus. B MOpAX BHIMHDPAIOT AMMOHMTEI M Oe-
JIEMHHUTBI, 4 BCJeJ 33 HUMH M NUTABIIMECS HMH MODCKHE SIIepbl —
MJIe3N03aBPHl ¥ MXTHO3aBphl. Ha cymie craja COKpAIIATBCH BJIAroJi00H-
Baf DPACTUTENBHOCTH, CHAY)KHUBIIAA MOHANEH PaCTUTEJbHOAAHBIM [HHO3AB-
paM, YTO TMPVBEJ0 K WX NCYe3HOBEHWIO; BBIMEDIM M XWIIHBIE AMHO3AB-
pel. M3 npecMBIKAIOMMUXCA JHUINL B 9KBATOPHAJBHBIX O0JACTAX COXpaHH-
JMCh KpYnHEIe GOPMBEI — KPOKOAWJIEI, Yepenaxy 1 rarrepun. BoasmuHCTBO
BHUKUBIINX ITPECMBIKAIOIIUXCH (Amepuiisl, 3men) ObLiu HeGOMBIIMX pas-
MEepOB.

B ycnoBusix pesko KOHTHMHEHTAJBHOI0O KiMmara ¥ 0OLIero moxoJoja-
HUA HCKJIIOUUTeNbHbIe NPEMMYINECTBA MONYUHIN MENNOKPO8HbLE — IITH-
OBl M MJIEKONMTAIONIME, Yell paciBeT OTHOCHTCA K cleAyiome#d ape —
KaWH03010.

» 1. PYKOBOACTRYACH OCHOBHBIMH TOJIOKEHHAMI DBOIIOIHMOHHON Teopuu,
0o0BACHUTE BOSHMKHOBEHHE HOBBIX BHJOB OPFaHM3MOB M MPHCNOCOD-
JIEHHH K HOBBIM YCJIOBHAM CpeJBl B Mes030e.

» 2. llpuBeguTe HpuUMephl DHOJIOrMYECKOro perpecca B Mesoaoe.

@ 3. IIpuseanre npuMepsl apomopd030B, BOZHHKIIMX B Mesoaoe.

§ 59. Pazeumue wu3nu 6 Kailno3oe

KaitHosofickas apa — 5TO PACIBeT IBETKOBBIX DaCTeHHH, HACEKOMBIX,
NTHL, A MJIEKONHUTAIIUAX.

Ona vHayajgack oxkojio 66 MJuH Jler Hasaj M TOPOJOJKAETCA [0 HACTO-
samero spemenu. KaifHosoil gesuTcs Ha TpH Iepuoja — RAJE02EH, HEO-
2eH W GHMPONOzeH. JTO CaMble KOPOTKHME IEPHOJbl B MCTOPUH 3emMin —
naneorer aaaica okono 40 mas aer, meoren — 23,5 mum mer. Ilocnen-
HEUil mepuoj — AaHTpoOIoreH Hawajicsa oxkoxo 1,5 muH jer Hasal.

Vike B majeorese — IIepBOM MepHOJe KallHO30f MJIEKONHTAKIIHE 3a-
MEHHMJIM NPECMBIKAWIIAXCA, 3aHAB HX SKOJOTMYeCKHe HUINK Ha 3eMle,
OTHIL CTAJM TOCHOJCTBOBATH B BO3AyXe. B TeueHuwe arToro mepuoga (op-

MHDPYeETCH OONBIIUHCTBO COBPEMEHHBIX TpyNl MJIEKONHUTAKIINX — Hace-
KOMOAJHEIE, XHIIHBIE, JACTOHOI'HE, RETOO&DBGHHG, KonelTHBIE. IlosBH-
JUCE IIepBLIe NPHMHTHUBHBIE INPUMATBI — JIeMYpBI, & 3aTeéM K HacTos~

mue 06e3bAHLL.

B Heoreme rjaumaT cra’i 6GoJee XOJODHEIM H cyxHM. Tponwdeckme m
CABAHHOBEIE Jeca, DOCIIME HEKOr[a B yMepeHHOH 30He 0T COBpPeMeHHOH
Benrpum a0 MOHroiaum, CMEHAIOTCA CTENAMH. JTO IPHUBEJIO K IIHPOKO-
MY DACIPOCTDAHEHMIO 3JIAKOBBIX pPACTeHWi, KOTOPhIe CTAJIN HMCTOYHHMKOM
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Pue. 80. Tlaneorenossie U HeO-
TeHOBEIE MJIEKONMTAOIIME.

I — enakoayc — mnaTUNa-
JIBI Opegox Jomagei (Haua-
0 maneoreHa); 2 — aorun-

Iyc — MAaJaeoreHOBbIN IpegoK
JIolIafei, HMes YeThIpe majb-
Ila HA MHEePeAHMX W TPH HAa
3aJJHUX KOHedHocTAX; 3 —
PUINAPHOH — TpexXmajias Jo-
mwajgh — XapaKTepHbIH Ku-
Telb HEOTEeHOBBIX CcrTeneit u
caBaHH; 4 — najgeoTpaEyc —
NpefloK COBPEMEHHBIX IKH-
pajdos (Heorem); 5 — cabae-
3yberit THrp (Heorem); 6 —
oneHeobpasHblil Kupad — cu-

BaTepuit (HeoreH); 7 — TrH-
PAaHTCKHH HOCOPOr — MHAH-
KaTtepuil (majneoren); 8§ —
MepHTepHHi — JApeBHEHIIHH

NnpejoK CIOHOB (maneoreH);
9 — HEOreHOBBIH CJIOH

OWINM 718 TPABOAJHBIX MJeKonuTammux. B arom nepuoge chopmuposa-
JIACh BCE COBDEMEHHBIE OTPAALI MJuexkonurawinux (puc, 80), mogsmanCchH
IepBhIe 4YeoBeKooOpasHble 00e3bAHEI,

TMocnexanit nmepmos KaifHO304 — AHTPOIOreH — 3TO TOT TIeoJOrHYe-
CKUH NMepHoj, B KOTOPOM JKMBEM M Mhul., Ero Hassanme o6ycroBieHO TeM,
YTO MMEHHO B DTOM IIepHoje MOSBMJICA 4YeloBeK. B amrTpororene pnige-
AAIOT ABA 6exa (He cToneTud, a BeKa B I'eOJIOTHYECKOM CMEICHe) — naeil-
cmoyen u zoaoyer. ITpooKHTEILHOCTE 9TOTO MEPHOMA, 110 PA3SHBIM OIEeH-
Kawm, cocrasaser or 0,7 xo 2 MAH JeT, M3 HUX HA JOJK TOJONEHA NpH-
xozxurcda okoyno 20 Teic. mocnenHux Jer, B Havame mieiicronena, HecMOTDSH
HA IPOHMCXOAMBIIHME K 3TOMY BpPEeMeHH IIOXOJIOJaHu#A, eme OBLI0 JOBOIL-
HO Temao, Ha TeppuTopuu Espasum m CeBepHOH AMEpHKH COXpaHAICH
cyOTponmmyeckuit kauMar. B Teuenme muelicronena Habmomanuck OueHH
CHJIbHBIE W3MEHeHWA KJIMMATA — MPOM3OIIAMA YeThIpe TMTaHTCKHUX oJe-
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JeHeHHf, CMEHABIIMXCA OTCTYILIEHMeM JiefHUKOB. Bo Bpems oseaeHeHUHH
MOIIIHBIE JIeIAHBIE IIUTHl 3AKPLIBAJIM NOBEPXHOCTEL 3eMJ/IH, JOXOAA A0 INH-
porsl coBpemensoro Kuesa, XapekoBa, Bopomesxa (puc. 81). 9tm mame-
HeHHA KJIMMATA NPHUBEJH K PA3BUTHIO IPYNIl MJIEKONHMTAKINHNX, NPHCIO-
cobJIeHHBIX K CYIIECTBOBAHMIO B CYPOBBIX YCIOBHAX, — MAaMOHTOB, IIep-
CTHCTEIX HOCOPOTOB, MMIaHTCKHUX OJIeHEeH, OBIeOBIKOB M NHUTABIIHXCA MMH
KPYIIHBIX XWIIHWKOB — MEIEPHBIX JbBOB (BOIPEKH CBOEMY HA3BaHHMIO
JKHBIINX He B TIemiepax, 4 Ha pPaBHUHAX H B npexaropesax) (puc. 82).
Orpunare/bHsle TeMIEPATYPEI B 30He OJeJeHEHHs IIPUBOAWIN K TO-
My, 4TO Taphl BOAH KOHAEHCHDOBAJINCH B BHUe CHera, a TagHHE JBLIOB
M CHEroB eXeroflHO IABAJIO MeHbIIe BOJABI, YeM Belrajzajso cHera. Hakom-
JeHHe TUraHTCKHX G(alacoB JbJa HA cylle MPUBEJ0 K CYIIeCTBEHHOMY
NOHMKeHUI0 ypoBHSA Muposoro oxeasa (Ea 60—90 m). B peayabrare BO3-
HUKJM CYXONYTHBIE MOCTHI MeXJy KOHTHHeHTaJbHOU Espomoit m Bpu-
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Puc. 81. Kapra nieiicTOLEHOBOr0O oJefAeHeHMs

TAHCKMMH ocTpoBamu, Asueit u CeBepHO# AMEpHMKOH, MemxAy NOJAYOCT-
poeom HMHzoxuTait u ocrpoBamu BoHACKOrO apxunesara. ITo aruMm yua-
CTKAM CYIIH NPOMCXOAHJ OOMEH >XUBOTHBIMH M DACTEHHAMH,

Te ke cyxonmyTHBIE MOCTHI, KOTODbI€ CJHVIKMJIM OyTAMH OOMeHa Ha-
B€MHBIMM MKHUBOTHBIMH M DPaCTEeHHAMH, NPENATCTBOBaIH o6MeHYy (dayHoi
1 Quopoit B coobmaBmuxcsa paHee Mopsx. OTCYTCTBHE CYXOIYTHOTO MOC-
Ta Mexay Asueit m ABcTpanmeif, KOTOpas ¢ MeJOBOro nepuoa ObLIa
OCTPOBOM, COXPAHWJIO JKH3HbE NPHMUTHBHEHIIMM MICKOMUTAIONIMM —
KJIOAYHBIM M CYMUYAaTHIM, KOTOPLIE eIlle B HeOoreHe ObLIM BHITECHEHBI HA
APYIrHX KOHTHHEHTAX NJIALEHTAPDHBIMH MJIEKONHTAIIIINMH.

B Crapom Csere (3a mckmodeHmem Majarackapa) 4eJOBeK DACCETHII-
cd, Kak MuHMMYM, 500 TEIC. JeT Hasajl, a BO3MOMKHO, 3HAYMTENBHO PaHb-
ure. Ilepen mocnenaum oseneserneM (okoso 35—40 Teic. mer Hasaj) de-
pe3 CyXONyTHBIH MOCT B palfione coBpemeHHOro Bepurrosa mposnmsa apes-
HHEe OXOTHMKM u3 Asuu mnepenuty B CeBepHylo AMEDHKY, KOTOPYIO
sacesuyn go OrsenHo#t 3emuu. K mauany rosoneHa, Korga HAYAJNOCH IJIO-
fanpHOE NOTeINIEHNME M TASHHWE JEJHUKOB, BEIMEDPIN MHOTHE KDYIHbIE
MJIEKOIIMTAIONIAe — MAMOHTHI, IIEDCTHCTEIE HOCOPOIH, MEIepHLIA Mes-
Begs. ITo-Buammomy, aTo BEIMHMpamue ObLIO 0DYCAOBJIEHO HE TONBKO M3-
MEeHEHHAMH KJMMATA, HO M AKTHBHOH [eATEJILHOCTHIO YeJIOBEKA.

Oxkomo 10 ThIC. JleT HA3aa B YMEpPeHHO TeIJBIX 067acTAX 3eMau
(Cpenusemnomopse, Bamxunit Bocrok, Umaus, Kuratt, Mexcura, Ilepy
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M Jp.) HACTYIMJA ¢«HEONUTHYECKAS DEBOJIONHA», CBA3AHHAA C Iepexo-
IOM dUeJ0BeKa OT coDuparenbecTBa M OXOTHI K 3eMJIefeNHi0 M CKOTOBOA-
ctBy. Hauanoch ofoMamHuBaHMe )KUBOTHRIX H BBeJleHHe PACTeHUH B KyJb-
TYPY.

BypHasi AesiTeAbHOCTh 4HeJOBeKa: pacnamika 3eMelb, PackopueBKa H
BBIKMI@aHHME JIECOB, CTPABJIMBAHME NACTOMIN M BRITAIITHIBAHHE TPABOCTOEB
JOMAMIHUMH JKHBOTHBIMH — I[pHUBEJA K BBIMHDAHHWIO MM COKpAIleHHWI
apeajioB MHOIMX CTENHBIX JKMBOTHEIX (TYp, TapmaH M /Ap.), K pacmmupe-
Huio mromageit nycreiab (Caxapa, Kapaxkywmsl, Takna-Maxan), mossie-
HUI0O MOJBUIKHEIX ITECKOB.

Bee sTo Onpeseswiio TOT BHUAOBOH COCTAB OPraHMYECKOI'0 Mupa, KO-
TOpbIl CYIIECTBYeT B HACTOAIEe BpeMs, IOBIMANO HA COBPeMEHHOe reo-
rpaUuecKoe pacnpocTpaHeHHWe OPraHu3MOB, CO3Ja710 MX COBPEMEHHBIE
coobmecrsa. OrpoMHYI0 POJIb B paccejieHMH BHZAOB U BUA000pa3oBaHUM
CHIrpAJM KAK CYXONVTHBIE MOCTHI, TAK M HM30JAUUA JeAHMKaMu. Muoxe-
CTBO BHUAOB M NOABMAOB COPMHPOBAJIOCH B TedeHHe ILIeHCTOLEHA W TO-
JIOIeHA.

1. IIpuBeanTe TPUMEpPHl HIHOAJANTAIMM B KaliHOo3oe.

2. Kakne namenedns ¢dayHbl ¥ (Iophl OPOUCXOAUITH B TeueHHe na-
JeoreHa U HeoreHa?

3. Kax mamenwmucs dayHa W (uopa B TedyeHde aHTpOmoreHa?

4. Kakx nameHeHWs Cpebl, IPOMCXOAAINNe B TMOCHEJHEe BpeMHA, BJIHA-
0T HA DBOJIONMIO HEIHE KUBYIIUX ODPraHU3MOB?

4
k-]

Yo

§ 60. Mnozoobpasue opzanu4uecxKkozo mupa.
Ipunyunv. cucmemamuxu

B wuTOore 5BOMIOIMOHHOIO MpOllecca BO3HMKJIO pasHooOpasme GopmM
COBPEMEHHBIX M MCKONAeMbIX BHJOB JKMBOTHBIX, pacTeHuil, rpubos u
MUKpPOOpPragmMaMoB. WX KiaccuduKanuei, T. €. IDYINUPOBKOH IO CXOM-
CTBY ¥ pOJCTBY, 3aHUMAETCS OTPACIL OHMOJOTHM, HasbiBaeMad Cucmema-
mukKotl.

Hayuenne pasHooOpasuaA XHUBOTHOIO MHpa MOKAa AANIEKO OT 3aBeplie-
muga. HaxXxoOkM HOBBEIX BHIOB BO3MOXHBI A&Ke Cpefyu TAKHUX KPYIHBIX
JKABOTHBIX, KAK MIeKkommramomue. Hanpumep, B dayHe Poceun pas B
3—4 rona ommchiBaeTcs HOBBLIN, HeH3BecTHBHIM Hayke Bua. Craxem, 4dTO
mums B cepeamue 50-x rr. XX B. soosor A, B. HMBaHOB OTKDBII HO-
BRI THII JKMBOTHBIX — mnorouodop (puc. 83). Ilo macmrabam aro OT-
KpbITHE MoikeT OBITH CPABHMMO C OTKpbITHeM HOBOH maHersl ConHeu-
HOH CHCTeMBEI.

BosunkHosenue cucreMaTHEH. OCHOBOIOJOMKHUKOM CHCTEMAaTHKH ObLI
meegcknit Harypanuer Kapa Jluaneil. OH BHepBbie NPENJIONKHI KJIACCH-
(hMupoBaTH OPraHEUM3Mbl HA BHIBI, POALI H KJIACCHI. CoppeMeHHa#d HayKa
muoraM obsaszana K. JIuaHero. OH BliepBBIe BBIIEIWI KJIACCHI MJEKOIH-
TAIMUX M IMTHL, cMeslo o0neamHu) 00e3bAH W 4YesloBeKa B OJHH DAL
npumaros. Opmako JImHHe# He yTBepMKasj, 4YTO UYeJOBEK MPOH30IIEN OT
obe3pAHbI, a4 JHIIL OTMETHJI UX HECOMHEHHOe BHeIITHee CXOJCTBO.
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Bero HH3HB BeNMKHI YYeHBIM IOCBATHJ CHCTEMATH3ALMHE JKHUBOK H
HeXXuBOoM npupojasi. OcHOBHOIN ero tpya — «Cucrema Nnpupoasi», B Ko-
TOPOM OH ONHCAJ OIPOMHOEe JJIA TOro BPEMEHH YHCJI0 BHUIOB PACTEHHH
H JKHMBOTHBIX. B mepBom wmapgamum 3Toll KHMry 6nlao nume 13 CTpaHMIL,
a B nocyegHeM, ABeHaanatrom — 2335. Ecnu 6wl MBI cerogHs NONBITA-
JIICH OIMCATL BCE H3BECTHLIE HAM BH/AblI PACTEHWU, 3KHBOTHBIX, rpubos,
MHUKPOOPraHu3MOB, VAeIuE Kaxjaomy Buay no 10 crTpor, To onucanus
saHAnd Obl 10 ThIc. Takmx kH@r, Kak <«Cucrema rpupoanl».

Kaps JInHHeHl BnepBele BBeJ B HAYKY CHCTEMY IBOWHBIX JATHHCKHUX
HA3BAHWM JKMBLIX OPraHM3MOB, TAK HA3bIBAEMYI) OUMAPHYNW HOMEHKIA-
mypy, KOTOpas MO3BOJIAJA YCTAHOBHTE NOPHIAOK B ONNCAHWNHM HOBLIX BM-
A0B. BBeneHue JATHIHM [/ HAYYHBIX HAMMEHOBAHMHA JKMBBIX OpPraHMa-
MOB cyiecTBeHHO ofyerumno oblieHwWe y4YeHBIX DasHBIX CTpaH. Kaxabii
OPraHM3M JOJ/IXKeH B COOTBETCTBMM ¢ TpeboBaHMAMM OMHAPHON HOMEHK-
JaTypbl MMEHOBATBCA CHAYAJA POJOBBIM HasBaAHMEM (IHINETCA C IIPOIHC-
HO# OyKBBEI), a 3aTeM BHMJOBRIM (NUIIETCA CO CTPOYHON OYKBEI).
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Pue. 82. Muexonuramwingue
nJaeiicToleHa.

1 — ImMpoKoHOCHIH HOCOPOT
(mauyano mepuoaa); 2 — HOCO-
por — ajacMmorepuii (cepegm-
HA Mnepuoja); 3 — THMAHT-
cKkHil OpoHeHocenm — TJHITO-
JoHT (KoHen mepmojga); 4 —
IMPAHTCKUH JIEHHBEI, — Me-
raTepuii (KOHem mepuoia);
5 — mepeTHeThiit Hocopor (Ko~
Hel nepwoja); § — MaMoHT
(KOoHE mepHOAa, JEAHHKOBASA
amoxa); 7 — pApeBHuM#E CJ0H
(cepenuua mnepuoza); 8 —
ApeBHUit 3y6p, npegok cospe-
MenHoro 3yGpa m BusoHa (ce-
pe/rHA W KOHEI IepHoAa);
9 — ruraHTcKHii TopdAHOK
oJleEsL (cepeiumHa nepuoja);
10 — cospemeHHEI WHIUA-
CKMIl CJ0H

B pasHeIx paioHax Hamed CTPAHBI OJHOrO0 M TOrO e 3BepbKA —
CTEITHOTO CypKa HasblBalOT Mo-pasHoMy: Gaitbax, Oabax, Gabauok, Tapba-
raH, CBUII, CBUCTVH, CYyp, Cyryp, akcauok. HayuHoe )<e JaTHHCKOe Ha-
aBaHme atoro suaa — Marmota bobak (cypox-6aitbaxk) — ABiAercA eqHUH-
CTBEHHBIM, KOTODPBIM IIOJbB3YHTCH 300JIOI'A.

HeckyceTBeHHAA M eCTeCTBeHHAs cHcrembl. Eciam HaM HYXXHO YCTaHO-
BUTh NOPANOK B KHUTNOXPAHHIHUIIE, TO MBI MOMKEM HCXOJHTh H3 CAMBIX
pasHBIX TpHHUMNOB. MoskeM KiaccHM(HUIMPOBaTh KHUI'HM, HAIpPUMEp, IO
nsery obmomkn wiau dopmary. IlogobHasa KiaccH(pUKaUMs KHUT HCKYC-
CTBeHHA, TAK KAK OHAa He OTpa’kaeT TIJIABHOIO — COJIepPXKaHuA KHHT.

Cucrema JluHHes GblTa BO MHOIOM UCKYCCME€HHOU. B OCHOBY KJac-
CUDUKAIMY OH TOJIOXKHJ CXOACTBO OPraHM3MOB IO HEKOTODHIM Hamubosee
JIePKO OTAMYMMBIM IIpH3HAKaM, Ho 3TH cXOZHBIE NPU3HAKM He BCerga
03HAYAIOT UX obmee npoucxo:xjenue. JIuHHE eule He ObITH M3BECTHEI
O4YeHb MHOIMEe HAYUHBIe (PAKTHI, MO3BOJIAKOIIHE OIEHHUTh CTeleHb POACT-
Ba TeX WJM MHHIX opraHuamoB. OO0beJUWHHB pacTeHMA II0 YUCITY ThIUM-
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HOK, II0 XapakTepy - olblienus, Jluuueit B psazge
CIIyuaeB CO3/Iajl COBEPIIEHHO MCKYCCTBEHHEIe IDYII-
obl. Tak, B KJjacc pacTeHHH € NATHIO ThIYMHKAMHK
OH 00BLEeAWHHJ MOPKOBL, JeH, Jnebeay, KOJOKOJIbLYH-
KH, CMOpPOAMHY U kaJuuy. Wa-za pasawumii B ume-
Jie THIUMHOK Oamkaiimiye poOJACTBEHHUKH, HAIpH-
Mep OpyCHMKa M YepHHKA, MONAJH B PasdHbIe KJac-
CBl. 3aTO B APYroM Kjacce (OZHOZOMHEIX PacTeHMir)
BCTPETHINCHL OcoKa, Oepesa, ny0, pAcka, Kpanmsa
1 eab. OpHAKO, HECMOTPA HA 9TH OYEBUAHBIE TIPO-
CYeTHl, MCKYCCTBeHHasa cHcreMa JIMHHes cwirpana
OrPOMHYI0 POJIb B HCTOPMH OHOJOTHH, TAK KaK [I0-
MOraJjia OpHeHTHPOBATHCA B OPPOMHOM MHOrootpa-
3uH KUBBIX cymecTs. Korga K. JIunueit n ero mo-
cjaefoBaTeIN IPYyNIHpoBanu GJIH3KHE BUAB B pO-
ABL, poAbl — B cemedcTBa M T. 1., oHM Gpaiad 3a
OCHOBY BHeIIHee cxXoAcTBO (opMm. IIpuumubE Takro-
ro CXOACTBA OCTABAJIUCHL HEPACKDBITBIMH,

Pemenne atoro BaskHeHIIero Bompoca MpUHANL-
aexur Y. JlapBHHY, KOTOPBIH MOKa3aj, 4TO NpH-
YHHON CXOACTBA MOKeT GBITH ODIIHOCTH MPOMCXOMK-
AeHus, T. e. poacrBo. Co Bpemen JlapsmuHa cucre-
MAaTHKa CTajla 960.1104UOHHOU HayKoil. Ecau Teneps
300JiOr-cucTeMAaTHK O0beANHSeT POALI cobak, Ju-
CHI[ ¥ IDAKAJOB B eJWHOE CeMeMCTBO ICOBBIX, TO
OH HCXOJHT HEe TOJAbKO H3 BHEIIHEro CXOACTBa
(opM, HO ¥ M3 OOIHOCTH MX NMPOMCXOXMKAEHHUS (poa-
ctBa). OOIHOCTE NIPOMCXOMKIEHUA JOKASLIBACTCH
U3y4YE€HNEeM HMCTOPHYECKOrO DA3BUTHA H CTPOEHUHA
Puc. 83. Iloronodopa  JTHK onuchIBAEMBIX BHJOB.

Haa Toro 4To6BI IOCTPOUTH CHCTEMY TOI WJIH
WHOH TDYNIBI, YYEHBIE UCIOJb3YIOT COBOKYIHOCTH
Haubojiee CYIIeCTBEHHBIX NPH3HAKOB: HM3Y4alT ee MCTODHYECKOe pa3Biu-
THE 110 HMCKONAEMBIM OCTATKAM, MCCIEAVIOT CJOKHOCTH AHATOMHUYECKOrO
CTPOEHUS COBPEMEHHBIX BHJAOB, OCODEHHOCTH pPAa3MHOMKEHHS, CJI0KHOCTL
opraHu3anuy (HeKJeTOYHbIe — KJeTO4YHbe, OeabalepHBIe — AJAepHEIe,
OMIHOKJeTOYHEIE — MHOTOKJIETOUHEIE), CPABHHUBAIOT WX SMOPUOHAJIBHOE
Pa3BHUTHE, OCOGEHHOCTH XMMHYECKOrO COCTaBA W (DU3MOJOTHH, H3YUaloT
THII 3aNacaloliMX BeIecTs, COBPEMEHHOe M TMPOIJIOe pPAaclpoCTpaHeHue
Ha HameHd IaHere. DTO MO3BOJAET ONPEALJUTH MOJOKEHHe NAHHOTO BU-
Ja Ccpeiy OCTANBHBIX M TOCTPOUTL E€CMECMEEHHYI CHCTeMY, OTpaKaio-
Y0 CTEeNeHb POJCTBA MEXAY IPYIIAMH OpPraHH3MOB.

Hymxu0 ckasaTh, 4T0 cucremMa 0e3bsiepDHBIX ODPTaHM3MOB OCTABAJACH
MCKYCCTBEHHOH BILIOThE J0 BTOPOH IIOJOBHHBI XX CcTOJeTHH. DTO 00biC-
HAETCHA TeM, YTO B PACHOPAMMEHHMH YUYEHBIX elle He ObLIO TOYHEIX MeTOo-
J0B ONpeJeJIeHMA CTelleHW POJACTBA MHKPOOPraHu3MoB. IIpuMeHeHHe co-
BPEMEHHBIX METOJ0B MOJIEKYJADPHONH OHOJIOTMHM ITO3BOJMJIO IIOJOIKHTEL B
OCHOBY CHCTEMATHKH ITPOKAPHOT CTPOEHHME MX I'¢HOMOB. PeayanTaThl OKa-
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KAPJI JIMHHEH (1707—1778) — msBeackuii Hatypa-
auer, Bpayv. OCHOBONOJOMMHUK NPHHLUUIOB M METOZOB
CHCTEMATHKN opranwdeckoro mMupa. OcHoBaTens M mep-
Belid mpesupenT IllBenckoit akazemMun Hayk. [loueTHBIH
yiaeH Caukr-Ilerepbyprckoil akajgeMuu Hayk.

sanuck Brneuariasomumu. Crano o4eBHAHBIM, YTO MHOTHE IIPOKAPHOTHI,
paHee o0beIUHABIINECA B T€ MJIM NHbIE CHCTEMATHYECKHE T'DYIIIBI, COBCEM
He POACTBEHHE!I Apyr apyry. Xopollo H3BeCTHAS paHee TIpyHna 3KcTpe-
MO(DHIBHBIX (UBYIIMX B BKCTPEMAJIBHBIX YCJIOBHAX) NPOKAPUOT OKAasa-
Jlack HACTOJBKO OTJIHMYHON oT OakTepHil, UTO HX MIPHILIOCH BLIIEJHTL B
OTAeNbHOE LApCTBO — apxeu. PaHee BKJOUYABIIMECA B LIAPCTBO pacTe-
HUH CHHe3elleHble BOJOPOCIH OKA3aJIMCh COBCEM HE PACTEeHMAMM, OHHM CO-
CTABJAIT MNOALAPCTBO yuawnobawxmepuil B napcerBe OaxTepnii. Bor kKak
BBITJIAJAWUT VIIPOIIEeHHAA CXeMa CONOAYHMHEHHH CHCTEeMATHYEeCKHX eIHHMIL,
HCIONMb3YEeMBIX [JIA €CTECTBEHHOH KJiaaccH(pHKALIMU:

UMMNEPUSA (Hexneroyubie n knetoyHsie)
HAAUAPCTBO (npokapuorsl u aykaproTsi)

UAPCTBO (pacrenus, xusotHsie, rpubsl, 6akTepun, apxeu,
BUpychl)

NOAUAPCTBO (ogHoknerouHble, MHOrOKIETOYHbIE)
TWUN (Hanpumep, yneHncToHorme nam xopaossie)
KNACC (nanpumep, Hacekombie)

OTPKAL (Hanpumep, 6a6oykn)

CEMEWCTBO (Hanpumep, 6ensitku)

POJA (Hanpumep, 6ensitka)

BW[, (Hanpumep, kanycTHas 6ensiHka)
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IMouemy cucremy K. JIuHHes HA3LIBAIOT MCKYCCTBEHHO?

B uem snauenme Tpygos K. JlunHea aas pasBuTHH CHCTEMATHRH?
Mo:xHO 1M CKa3aTh, YTO CHCTEMATHKA fBJAAETCA O0TODpAsKEHHMEM 3BO-
monuoHHoro nponecca? [loacHuTe orser.

e 1.
> 2.
> 3.

§ 61. Knaccupurayua opzanuimos

JAre mmmepuu mnpupoxast. Ilogapnsiomee GONBIIMHCTRO HBIHE JKHBY-
IIMX OPraHM3MOB COCTOMT M3 KJIETOK. JIumb HeMHOrHe Hambojee IpPocTo
YCTPOEHHBIE OPraHU3MBI — BHPYCEl M (arm — He HMeKT KJIEeTOYHOTO
crpoerns. Ilo aroMy BajkHeHlLleMy NPH3HAKY BCe KHBOe JAEJIUTCA Ha JBe
umnepuu — HEKJIETOYHBIX (BMDYChI ¥ (parv) M KJIETOYHBIX, HIM Kapu-
om (oT rped. <«KapuoH» — sapo) (puc. 84).

Hexaerounsie ¢opmel kusuum — Bupychl H (darn., Mmnepms Hexe-
TOYHBEIX COCTOMUT M3 €AWHCTBEHHOI'O LIApCTBA — BHPYCOB.

Hx crpoenue onucano B § 18, Bupychl HACTONLKO PE3KO OTIHUAKT-
Cs OT BCeX APYIHMX OPraHHM3MOB, YTO Y4YeHhIe HEe CpPady pelIuJuCh CYH-
TaTh WX JKuUBbBIMHU. [larke OMHADHAS HOMEHKJIATYpA, NPHUHATAA [JI8 Bee-
ro JXHMBOrO, JJA BUPYCOB He npuBuiack. IJo cux mop ocraerca HesacHON
HX BBOJIOIHOHHAA HcTOpHA., OUeBMIHO, YTO BHDPYCHl HE MOTJIM BOIHHK-
HYTh paHblle, YeM KJEeTKH, IOCKOJBKY 0e3 KJIeTOK OHH JKHTh He MOIYT.
ITosToMy NpPaBUJILHO HASBIBATHL MX HE «JOKJETOYHLIMHM», KAK JTO HACTO
BCTpeYaeTcs, 4 <«HeKJeTOYHbIMH». IlpegmonaraioT, 49T0 BUPYCHE MOTIH
BOSHHKHYThL M3 KJIETOK B pe3yJjbTare JereHepaunwu (BciomHEHTE § 52) npm
nepexofe K BHYTPHUKJETOYHOMY NapasuTHU3MY.

Kaerounsie (GopMbI KM3HH, HX pasaeleHne Ha OeabujiepHbIe M Axep-
Hele. TUNMYHAA CTPYKTypa KJETKH, CBOMCTBEHHAsA OOJBIIMHCTBY opra-
HU3MOB, BO3HMKJA He cpasdy. B Kierke npejcrasuresei apesBHelIIMX H3
COBPEMEHHBIX THIIOB OPraHM3MOB IUTOILIAZMA M AJePHBIH MaTepHal ¢
JHK emie He oTjeseHsl ApPyr OT Apyra, OTCYTCTBYIOT MeMOpaHHBIE opra-
HouAbl., Ilo HANMYMIO MJIM OTCYTCTBHIO SAApPA KJETOUYHBIE OPraHU3MbI
nenAT Ha [aBa Haduapcmea: Oe3zadepHvie (npoxapuomvi) W sdepHbie
(ayxapuomet) (0T rped. <«IpPOTOC» — MEPBBI M «3y» — TOJHOCTHIO,
BIIOJIHE).

IMpoxkapuorsl. K mpoxapmoraM OTHOCAT HauGoJiee MPOCTO YCTPOEHHBIE
(hOpMEI KJIETOYHBIX OPraHU3MOR.

HannmapeTBo npokaproT pasfiendloT Ha [Ba Lapersa — apxed u Gax-
TepPH.

Apxen. Apxen — OesbAfepHBIE OPraHU3MbI, [0 pazMepaMm H Gop-
Me KJETOK IIoXokue Ha OakTepHil, K KOTOPBIM HX paHbIIE ¥ OTHOCHJIH,
OpHako IO CTPOEHHIO I'eHOMA, ANNApaTa OeJKOBOI0 CHHTE3a, KJIeTOYHBIX
MeMOpaH OHM O4Y€Hb CHJIBHO OTIHYAIOTCA OT Oaxrtepmii, BoasmmucTso ap-
Xe#l ABJAIOTCA SKCTPEMODHIAMM, HUBYIMIMMH B TAKHUX YCJIOBHAX, B KO-
TOPBIX HE MOI'YT CyLeCTBOBATh ADYIHe >XHBLIE OPTAHM3MEI, — IPH OYEHB
BBICOKMX TeMIEepaTypax H JaBJeHHAX OKOJI0 IiyDOKOBOAHBIX TEepMAJh-
HBbIX HCTOYHMKOB, B HACKIIIEHHBIX COJAHBIX PACTBOPAX, B OYeHb KHCJIBIX
UIM OuYeHb IEeJIOUHBIX BojoeMax. Hexoropele apxem, MCHosib3ysa B Kaye-
CTBe MCTOYHMKA JHEPrUM pA3/JIMYHBIEe OPTaHUYECKHe COeJHHEHWUA, BhIPA-
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_QYKAPUOTDI

XKWBOTHbIE

rPUBLI

PACTEHUA

Boicwume rpubei

|Boiciune pactenns

Huawme rpubsi

Puc. 84.

|UnanobaxTepuu Bakrepun %

HAOUAPCTBA UAPCTBA

NOAUAPCTBA

Cxema KJaccH(PUKAIUN KJETOYHBIX OPraHM3MOB
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0ATHIBAIOT METAH, YTO HE CBOMCTBEHHO HUKAKHM
ApyruM opranmamam. Meranofpasyonimne apxeu,
BXOAAIME B COCTAB KMINEYHONH MUKPO(MIOpPH! He-
KOTOPBIX JKHBOTHBIX M YeJOBeKa, 00ecreunBaiorT
CBOMX XO3fleB }XM3HEHHO HeoOXOJUMBIM BHTAMU-
HOM B12'

Baxrepun., Ilapcreo Garrepuit BRIOuaer
B cebs moamaperBa yuaHoGakmepull u Oakxme-
puii. ITnanobaxkTepuu paHbIDE OTHOCHJIH K pac-
TEHUAM M [0 CHX IOpP HMHOIZA HASKIBAIOT CHHe-
3eleHBIMH  BojopocaaMu (pue. 85). Oro apes-
HeilmHe opraHuaMel Ha 3ewmie. IImamobaxrepun
ChITDAJI OTPOMHYIO POJIEb B 0GPASOBAHMM MOYBHI
1 coBpemMeHHON artmochepbr 3emun. K BuM or-
HOCHJINCh M Te JApeBHelinive (POTOCHMHTE3IUDPYIO-
Iye OfHOKJIeTOUYHbIe OPIaHU3Mbl, KOTOpPLIE, BCTY-
OUB B CMMOHMO3 ¢ APYTHMH HOPOKAPHOTAMH, CTAa-
JIH TIPeAIKaMM XJIOPOILIACTOB BCEX CYILECTBYIOMIUX
ceifyac 3eJeHBIX PACTEeHMIA.

Cpeau Garrepril BRIJENAIOT I'PYINY NYPIYP-
HBEIX npomeofakmepuil, ¥ KOTOPEIM OTHOCAT HpoO-
KapHOTHYECKHX NPEIKOB MHTOXOHJAPHIA.

Hacrosammue H6akrepuu, wian aybaxmepuu, Ur-
paT OTPOMHYI0O POJb B OU0NOZUNECKOM KpY20-
80pOMe BeIecTB B HPHUPOJAE H XO03AUCTBEHHON
JMUBHM dYejoBeka. MarorosneHme npocroksaiim,
anuao(UINHA, TBOPOTa, CMETAHBI, CHIPOB, YKCY-
ca HeMblcaHMO Oe3 aelicTBusa BGaxTepwii.

B macrodAmee BpemMsi MHOI'ME MHKDOODPraHM3-
Mbl MCHOJB3YIOTCA M IPOMBIIIJIEHHOTO II0JY-
UeHMA HYMKHBIX YeJIOBEKY BeIleCcTB, HAIpPUMEp
nexaperB. Mukpo6uosornueckasi MPOMBIIIJIEHHOCTh CTAJNA BAXKHOM oTpac-
JIBIO TIPOMB3BOJCTBA.

ITewanbHy0 M3BECTHOCTH HOJYYHJIM NAPAIUTHUECKHEe DaKTepUu — BO3-
Oyaurenu omacHeHmux 3aboleBaHUI 4YeIOBeKa: YYMBI, XOJEpHI, TyOepKy-
Jiesa, AM3CHTEDHMH M MHOMKecTBa Apyrux saboneBammii. Bupycer u Gaxre-
PHM — OCHOBHBIE BO3OyauTe N WHOMEKINOHHBIX 3a001eBaHnii.

Jykapuorsl. Bce ocranbHBIe OpPraEM3MEBI OTHOCAT K SAEPHBIM, WIH
aykapmoraM. OCHOBHEIe NMPH3HAKH DYKapHOT NMoKasaHel B Tabauue § 10.

JYKapuOTEl Da3eNAIOT HA TPH LAPCTBA: 3€J€HbIC PACMEHUA, 2pubbl
H HUBOMMbLE.

Benennie pacreHus. Cioja OTHOCAT 3eJleHBIe DACTEHHA € ABTO-
TpodHBIM nurTaEneM. OueHL DeIKO BCTpedYaeTcs reTepoTpodHOCTh (HaTpH-
Mep, YV HACEeKOMOSJHOI0 PACTEHHA DOCAHKH MW y NAapasuTUYeCKOro pacre-
HuA omensl). Beerga ectes muactupbl. KiaeTkH, Kax NpaBuio, MMEOT HAa-
PY}KHYIO OO0JOYKY M3 IIeJII0N03E.

IMaperso pacrenuii moApasfeddlT HA TPHM MOUAPCTBA: HACTOAIINE BO-
AOpOCIN, KpacHble Bofopocan (DarpAHKHM) W BLICIIHME PACTEHUA.
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Puc. 86. Hacrosiue BOAOPOCIIH.

1 — oagHOkJeTOuYHBIE; 2 — KOJIOHHAJIBHBIE; 3 - Kaynepna — MHOTOAJepHAas
BOAODOCIL, TEJD RO‘I’OpOﬁ He pacujieHeHO HAa KJeTHKH, 4 — HUATHaATAA BOAOPOCIb;
5 — MHOrOKJIeTOYHAaA Xaposad BOJOpPOCJB

Hacmosawue 6odopocau — 3TO HUSLINE pacTe-

HAsg. Cpefu HECKOJBKHX THUIIOB 3TOro IMOALAPCTBA
BCTpe‘[BK)TCSI OOHOKJETOYHBIE H MHOIOKJETOYHERIE,
KJeTKH KOTOPBIX IO CTPOGHHI M (PYHKIOWUAM pas-
auunbl (puc. 86).

SaMeuyaTeNnbHO, YTO B PASHBIX THIAX BOLOPOC-
Jeil IIPOCJIeKHUBAIOTCA TEHJEHIIMH IMepexoja OT 0A-
HOKJIETOYHOCTH K MHOTOKJIETOYHOCTH, K CIelHAIH-
3aMM M pasjesIeHHI0 IOJOBBEIX KJETOK HA MYHK-
CKHe M MeHCKUe.

Taxum obpazom, pasHbkle THNEI BOAOPOCHE Kak
OBl mesaloT MONBITKY NPOPBATHCA HA CJEeXYIOIIHEI
aTaXk — HA YPOBEeHbL MHOTOKJETOYHOIO OpPraHu3-
Ma, IAe PasHble KJETKHW BBINOJHAIOT pPasjiHdYHbIe
¢dyermun. ITepexos OT OJHOKJIETOYHOCTH K MHOIO-
KJeTOYHOCTH — IIpUMep apoMopdo3a B 3BOMIOIHH
3eJICHBIX PACTeHHHA.

KpacHute godopociu — MHOrOKJETOUYHBIE Opra-
Hu3Mbl. OKpacKka KpacHBIX BOZOpOCJeH oIpeneJis-
eTcA HaluyueM B HX KJeTKax, IOMHMO XJOpodui-
Jla, KpacHoro M cuHero nurmeHToB (puc. 87). Ba-
TPAHKOBEIE pPE3KO OTJIHYAITCA OT HACTOAUIHX
BOZOpOCHIEH TeM, YTO JasKe MYIKCKHe TIaMeThl —
cnepmnﬂ JIHIIIeHkI )KI‘YTHROB H HEIOJOBHIKHEIL.

K sbicwum pacmenusm OTHOCAT TPYIIY pacre-
HH#, KOTOpBIE HMMEKT CHEHMANBLHYIO COCYIHMCTVIO

Puyc. 87. BarpsEKOBas BOJOPOCITH
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CHCTEMY, [0 KOTOPOH TPAHCIOP-
THUPYIOTCH MHHEpAJNbHBIE H Opra-
Huyeckue BemecTsBa. IIpuoGpere-
HUe TAKOH NpoBOAAILIel cocyzam-
cTolt cucTeMbl GHIJIO BAsKHEHIIIUM
apoMopho30M B IBOJWIHAMN pac-
reruit. K BeicmmM pacreHuaMm

OTHOCAT CIOOPOBEIE — MOXO-
BUAHBIE, MANOPOTHHKOBHIHEIE
(puc. 88) u cemMeHHBIE — TroJ0-
ceMeHHEIE, TOKPBITOCEMEHHBIe
(mBETKOBEIE).

CrnopoBbie pacTeHWs — mep-

BBle M3 3eJIeHBIX pAacTeHuii, BhI-
nregmue Ha cymy. OpHako ux
MO/IBUJKHEIe, CHAOMKEHHBIE IKIY-
THKAMH TaMeThl CHOCOOHBI Iepe-
ABHATATHCH TOJNBKO B Boje. llo-
3TOMY TAKOH BEIXOX HA CYIIY

Puc. 88. Briciune cnopossie pacrenus (na- H€/Ib3d CYUTATH MOJHBIM.

NOpOTHHKO0OGpa3HEIe). ITepexos K CeMeHHOMY pas-
Cnresa Hanpagéo — XBoll, IiayH, mano- MHOMKEHHIO IO3BOJIWJ pacTeHUAM
POTHHE oroiiTu or GeperoB B riaybe cy-

[OIH, YTO CYHTAETCH elle OJHUM
BaxmHeNIIuM apoMopdo30M B 9BO-
JIIOIUY pacTeHHnH.

I'pu6sl. Cpegn rpubor pasnaudaoT pasHoobpasHbie QOpMbl: XJaebHYIO
njieceHb, IIECHEBONH rpubOK NEHUUMIUIYM, PIKABUMHHBIE TPUOHI, MIIAIOY-
Hble Tpubbl, TpyToBHKH. OO6ueil 0cOGEHHOCTHIO [AJsA CTOJL pasHoobpas-
HBIX (opm aABJfAeTca ofpaszoBaHHe BEreTATHBHOIO Tena rpuba M3 TOHKHX
BETBAIMIMXCA HHUTeN, ofpasylomux rpubHUILY.

K rpynme HH3MIMX 3YKAPHOT OTHOCAT JAUIMAWHHKHA. 9TOo CBOLOH-
pasHaA TpyIONa OPraHWu3MOB, BO3HMKIIAA B pesyiabrare cumoOumosa. Temo
JIumaiHuKa obpaszoBaHo rpufoM, B KOTOPOM MOTYT HTh IHAHOOAKTE-
PHH M 3€JIeHble BOAOPOCIIH.

HMusoruse, Ecium copocuTs, 4eM OTAHUYAIOTCH JKUBOTHBIE OT pac-
TeHHH, TO OOBIYHO MOJKHO YCJHBIIIATE OTBeT: «H{MBOTHBIE MOABHKHEI, a
pacTeH!uA HENOJBHMKHEI». JTO B OCHOBHOM IIPaBMJLHEIN OTBET, XOTHA H3-
BECTHHI [ABMIKEHUA V pacTeHHdd (JHCTBEA MHUMO3EI) M HENOJABMIKHBIE M-
BOTHBIE (KOpasuioBsie mojaunsl), Ho nmouemy OONBIIHHCTBO MXHUBOTHBIX IIO-
JBHKHEI?

Bee xuBOoTHBIE — rereporpodHbe opraEuaMbl, OHH aAKTHUBHO HOOBI-
BAKT OpPraHWYECKHE BeNlecTBa, Iloeflad Te HMJIM MHLIe, KAK NPaBUJIO, MKH-
Bble opraHuaMiul. [lobwrua Taxoro rKopma tpebyer moasmsksHOocTH. C 3THM
M CBA3AHO PA3BUTHE PA3HOOODPA3HEIX OPraHOB JBHKEHUA (HANPUMED, JIOIK-
HOHOMKN aMeObl, PeCHUYKH HHQPYIOPHH, KPbLIbS HACEKOMBIX, INJIABHUKU
pei6 u 1. A., puc. 89). BeicTphle ABMMKEHHMA HEBO3MOMKHEI 0e3 HAJIUYHUA
TMOJABHKHOIO CKeJleTa, K KOTOPOMY KpemnHTcH MyckyJatypa. Tak Bo3HH-
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KaeT HApPYKHBI XVTHHOBEIM CKeJeT YWIeHHCTOHOI'MX, BHYTPEHHHMI KoOCT-
HEIH CHKeJIeT IMO3BOHOYHBIX.

C NOABHMIKHOCTBH) CBA38HA U Ipyraa Ba)xkHad 0CODEHHOCTH JHHBOTHBIX:
KJIeTKA JKUBOTHBIX JUINeHa IUIOTHOH HAPYMHOH oO0ONOUYKM, COXPAHAR
JHUINb BHYTPEHHION NHUTOMJIa3MaTHUYecKyo MeMOpanHyio obosourky. Hamu-
yhe B KJIETKe Y HMBOTHHIX HEPACTBOPHMBIX B BOJE TBEDJALIX 3AIACAIOLIHX
BellecTB (HATIpUMEpP, KpaxMaJa) IpensaTcTBOBAJO Obl IOABHIKHOCTH KJIET-
ki, Bor moueMy OCHOBHBIM 3aIacAIOIIUM BEIECTBOM Y KHUBOTHBIX SBJISA-
eTcfl JIETKOPACTBOPHMMBIM IOJMCAXAPU] — TJIMKOI'eH.

IlapcTBo KMBOTHBIX pacnafaeTcss Ha /[BA INOAUADCTBA: NPOCMENULUX
(unu o00HOKEMOUHBIX) ¥ MHOZOKJIEMOUHLLX MusomHbix, Mopdomorunyie-
CKM IpocTeiillee — KJIeTKA, QYHKIWOHAJILHO — opraHuam. Orcioopa cie-

Puc. 89, IlpeacraBurenn 4IeHUCTOHOTMX.
I — pak; 2 — nayk; 3 — xjaem; 4 — MHOroHokKa; 5 — Gabouka; 6 — wmy-
Xxa; 7 — KyK; 8§ — HY3HEUHK
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AyeT ABOKCTBEHHOCTH €ro MpupoAbl. PYHKIMKM OPraHOB W TKaHe# y mpo-
CTEAIINX HeCyT OT/AeJbHBIE YYACTKM KJeTOK. Hacrodamue MHOroKJIeTou-
Hble XapaKTepH3yITCA OMKHEHHEM KJIETOK PA3JHYHEIX THIIOB B TKAHH,

@ 1. OxapaxrepuayiiTe BUPYCHl KaK HeKJeTOHYHble (DOPMBI.

® 2. HasoBure npusHaku, XapaKTepHbIEe AJA BCeX KIETOYHBIX OPraHua-
MOB.

® 3. CpasHure cTpoeHHe M (YHKIUM KJIETOK NPOKADUOT M 3YKAPHOT.
CnenaiiTe BHIBOJBI.

b 4. Kax Bbl cumraere, Kakoe IPAKTHYECKOE 3HAYEHHE MMEET CHCTeMa-
Tura? Kaxue npobieMbl OHA TMOMOTaeT PeIHTH?

I'nasa XIV. MPOUCXOKIAEHUE YEJOBEKA

Bce coBpemeHnHBle MI0AM NPHHANIEKAT K OJHOMY OMOJOrHYECKOMY BH-
Ay Homo sapiens — uesoBex pasymubiil. M3 nmoayropa MHJIJIMOHOB BH-
JOB JKMBOTHBIX, M3BECTHBIX HayKe, TOJBKO YeJIOBEKY IPHCYIIHM BO Bceil
NOJIHOTE TAKHe CBOMCTBA, KAK COSHAHHWE, peuk, A0CTPAKTHOE MEIIIIeHHE,
PaaBurne 9THX CBOMCTB UeNOBeYECKOW NCUXHMKHM B COYETAHHMHM C TPYHO-
BO# JIeATEIBHOCTBIO CIIOCOGCTBOBANIO BO3PACTAHMIO POJH COIMANBHBIX OT-
HOIDEHHH B 9BOJIIOLMM YesioBera, 00eCIeMHBIINX €My SKOJOTHYEeCcKoe IIpe-
BOCXOZICTBO HAJ BCEMH JKUBBIMM CYIIECTBAMH, CIIOCODHOCTH BACEIHTH MPAaK-
THYECKH BCe DPEernoHel 3eMJu M BeidTn B Kocmoc.

Ocoauaaaa CBOK YHHKAJIBHOCTH, JIIOAHM H3JABHA NLEITAJIHCH 00 BACHHUTE
CBOE NPOMCXOMJAEHHe. DTH TOMBITHH MOPOAUJIHM MHOMECTBO JIEMeHI, Be-
posauuil u ckasamuii. PassuTHe HayKH, MCKONAaeMble OCTAHKH, oGHapy-
JKeHHBbIE 3a IOoCJeJHee CTOJeTHe, NO3BOJUJIM OTBETHTh H& MHOTHE BOIDO-
Cbl, Kacamoliuecsa MPOUCXOXAeHUA 4vesoBeka. CerogHs M3BeCTHO, KaK BbI-
MIAfenn IpeaKy dYejioBeKa, Ifle W KOrjJa OHM BIIEPBEIE NOABWJINCH, B
KaKOM HAIIpasJeHUMW aBoJonuoHmpoBanun. Tem He MeHee MHOroe B MCTO-
PUH BO3HHMKHOBEHHUA W IBOJIIHUH YEJOBEKA OCTACTCS HEACHBIM.

ITpucrynaa Kk HayYHOMY OOBACHEHMIO MPOMCXOMKAEHHS YeJOBEKA, CJe-
AyeT MOMHHUTHL, 4TO Ji000# 6Hosornueckuil BHJ SABJIAETCH [O-CBOEMY VHH-
KaibHbiM. Crenedbs YHMKAIBLHOCTH BHAA ONpEAeseTcs TeM, HACKOJBKO
CXO/IHEI C NAHHBIM BHJAOM ero OJm:kailine pPOJCTBEHHMKH M3 YHCJIA Hbl-
He JKMBYIIMX OPraHM3MOB, TeM, Kakoe KOJHYecTBO POJACTBEHHBIX (opm
BBIMEDJIO paHee, & TaKiKe TeM, HACKOJbKO YHWUKANIBLHBIMH OBLJIM TIpoLec-
CEl, HMEBINHEe MeCTO B 3BOJIOIHN AAHHOIO BHIA.

§ 62. Bruxcatiwue «podcmeéeHHUKU» wenoéexa
cpedu HUBOMHBLX

MonekynsapHble, HIHUTOTEHETHYECKHEe U CPABHUTEILHO-AHATOMHUUECKHE
MCCIEeOBAHMA IIOKA3BIBAIOT, YTO B COBPEMEHHOM mpupome Haubosjee 6ama-
KMMM UeJIOBeKY HABJAIOTCH ABAa BWJA INWMIaH3e. Jlamee B 3ToH cucTeMme
POACTBA CJEAYIOT rOpPUJJIa M OPaHTyTaH. [I0 KPUTEPUAM 300J0THMYeCKOMH
CHCTEMATHKHM UeJIOBEKA M MepeYMCIEHHBIX Ues0BeK00OpasHEIX 00e3bdH OT-
HOCAT K OTPSAAY TIPUMATOB.
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Cocrar orpsza npumaroB. OTpAx NpuMaToOB (OT JAT. «NIPEMYC» —
nepBelit, rnapHeRmni) BeifeneH B 1758 r. K. Jlunneem. Wm xme npes-
JIO)KeHO HasBanue Buga Homo sapiens.

Orpan npumaToB BKJI0O4aeT okoso 200 BMAOB, pacnpocTpaHeHHEIX IIpe-
MMYIIECTBEHHO B TPOIMYECKHMX M cyOTPONIMYECKHMX Jecax. B oTpase BhI-
JeJAKT NOAOTPAL Noayobe3bAH W NOAOTPAA Hacroawux obesnsaH, Ilo-
CAeNHUN NpPeACTaBJeH ABYMA reorpagHuecKyd HM30JHPOBAHHBIMH IpyNIa-
ME (CeKuuaMH), IT0 MWMPOKOHOChIe oOespAnbl IlenTpanbHOoN m IOmHON
AmMepuku u y3xoHOChIe ofGesbAHBl AGDHKM u Asum,

Cpenan y8KOHOCEIX 00e3bAH BEIJEAAIT HAACEMEHCTBO TOMHMHOHMIOB, KO-
TOpoe IIPEeACTABJEHO TpeMs cemeicrBamMu. B ceMmeiicTBO MaJbIX 4YeJoBe-
KooOpasHeIX 06espsaH ofbeaunsior ru66oHOB m cmamanros. K cemelicTsy
KPYNHBIX 4YeJ0BeKooOpasHbIX 00e3bAH OTHOCAT A3WMATCKHX OPAHTYTAHOB,
aQpUKAHCKUX TFOPUINY M ImmMnaHse. Poa mmuMnaHse BKJIKOYAET JBA BU-
aa: oOBIKHOBEHHBIM M KapJMKOBBIA mMmnaHse. Tperse ceMeiicTBo — ce-
MeCTBO TOMHHHJ — B HACTOAIlEe BpeMfA IIpeACTABJIEHO eIWHCTBEHHBIM
BHAOM uesoBeK pasymHeid. K asromy ke ceMeHCTBY OTHOCAT BCeX BBI-
MepIIMX NPAMOXOAAIIMX [PEeAIIeCTBeHHUKOE YeJIOBeKA.

JlanHBle cpaBHMTeJbHOH aHaToMuH. Bo BHemrHem o0JMKe, B CTpOe-
HUM ¥ PACIOJOKEeHWH BHYTPEHHUX ODPraHOB 4YeJI0oBeKa M 4YeloBeKkoobpas-
HBIX 00€3bAH MHOrO obmero. MMeiowmmecs aHaTOMUYECKHe PA3IHUNA MeK-
Oy STMMM OpPraHM3MAMHU MEHEee BHAUNTENbHBI, YeM MeKJy 4YejJ0BeK00h-
PasHBIMM ¥ OCTAJNBHBIMM 00e3bAHAMM, M CBA3aHEl OHH NpeMKAe BCEro ¢
pasHHDEH B cnocobe MepeaBUIKEHUA.

M3 Bcex HBIHE KUBYIIUX NOPUMATOB TOJBKO YeJOBeK MNepeIBHUTAETCH
Ha JBYX KOHEYHOCTAX, COXPAHAA IIPH 3TOM BEPTHKAJBHOE IIOJOMXKEHHE
rena. IMlnMmaH3e W ropuija, HaxXoAsfCh HA 3eMJe, HepeiABHUralTCA Ha de-
ThIpeX KoHeuHOCTAX. C OmpezeneHHON UENbI0 IMMMIIAH3e CIOCOGEH MpOoi-
TH Ha [BYX HOTAX HECKOJBLKO [IECATKOB METPOB, HO CTpPOEHME Tasza M
PACIIOJIOXKEHMEe Ta30BOH MYCKYJATYPBI 34CTABJIAIOT €r0 BePHYTHCA K 0ObIU-
HOMY crocoly IepeaBHIKeHUNAH.

C pasBuTHEM NPAMOXOKAEHUA Yy 4YesJOBEKa M3MEHWIHCh (PDYHKIOMH Ta-
30BOH MyckyaaTyphl. Te MbImIObl Tasa, KOTOPhie Yy 00e3bAH NPHBOAAT B
ABHiKeHue Tasobe/IpeHHBIN CycTaB, Yy YeJOBEKA BhINOIHAKT (QYHKIIAO
VAEPHKAHUA TYJOBHINA B BBIIPAMJEHHOM IIOJOMEHHH BO BpeMs ABH»e-
HuA. MaveneHHe (PYHKIMII MBINII OBJEKJIO W3MEHEHUH B CTPOEHUH Ta-
3a. CoOKpaTHINCh PACCTOAHUA, HA TPOTHMEHUM KOTODHIX MBIIIIBLI COBEp-
maiT pabory. 9TO CTaJ0 BO3MOMKHEIM Ojaarogaps IIOBOPOTY MOAB3AOIN-
HBEIX KOCTeH Tasa, NPOUCXOAWBIIEMY II0 MEpe COBepUIeHCTBOBAHUA
npaMoxoxaerusa (puc. 90, A). B pesyiabrare Tad COBPEMEHHOIO uesoBe-
Ka uMeer vameobpasHyw (opmy. Bossmasa 9acTe BHYTPEHHMX OpPraHOB
pacrosaraeTcfi MeKJy NOAB3JOIIHBIMH KocTAMM Tasa. TyJoBHuIe CTAJIO
Kopoue, a LEHTp Macc npubamanica K TasobegpeHHBIM cycraBam. Ha-
Ipy3Ka HA MBIl TA34 YMEHBIIH/IACH,

B cBA3M ¢ NpAMOXOXXIEHHEeM Taa 4YeJOBeKa NPEBPaTH/ACA B ONOPY A
MO3BOHOYHMUKA, KOTOPBIH cran Oo/iee MACCHBHBIM B CBORH HMIKHeNl uac-
™™ #U npuobpen S-o0pasublii uarub. Boabmioe 3aThIJIOUHOE OTBEpPCTHE IIe-
pPEMECTHJIOCHh B HHIKHIOK 4YacTh Yeperna, VUaMeHMIMCh NPOMOPIUAH KOHEU-
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A B

1 2 3
COBPEMEHHbIA YenoBek

Puc. 90. Oranuusa B CTPOEHUH Tejla 4Yel0BeKa W IIMMIAH3E.
A — DOBOpPOT NOAB3JAOIIHBIX KoOCTeil Tasza; B — WM3MeHeHWA B CTPOGHHM KHCTH
(I) u crommr (2, 3); B — H3MeHeHHS DPA3MePOB H CTPOEHHH MOara

Hocrei. Croma yrparuia XBaTaTeabHYI0 cnocobHOcTh. Kucrb, Hamporus,
crayna OGosiee pasBuUTON, YeMm y obeswsin (puc. 90, B). Benen za mamene-
HAAMHU CKeJleTa M3MEeHWJIOCh II0JIOKEeHVe BHYTPEHHHX OpPraHoB.

Bomee pasBUTHI HHTEJIEKT 4YeJOBEKa, PASJIUYHSA B MCIOJB3YEMOI
nunle o0yCHOBIMBAIOT PA3JHYMA B pasMepax M [OPONOPUMAX dYepena,
Mo3ra, uemiocrTeil u 3y0oB 4YesoBexa M 00e3baH. B xoze 9BOMIOLHH Ye-
JIIOCTH YeJIOBeKa OKOHYATENBHO YTPATHJIM XBATATENbHYI0 (QYHKIHO, CTa-
Ju kopoue u cnabee. Kibikm M KopeHHbIe 3yDbhl YMEHBIIMJHCHL B pasme-
pax. Hcuesnu HaArIasHUYHBIE BATMKH M KOCTHBIE UepelHhie IpebHM, K
KOTOPBIM y 006e3bfAH KPENATCH MOIIHbIE YeJIOCTHHIE MBIIIIILI.

Moar m uepennas Kopobka uenosexa B 2—2,5 pasa OGosabine, 4em y
yenopexooOpasuaeix obeasan (puc. 90, B). Moar uenoBexa 0o0jiee BBICOKO-
opraHuzoBaH, Ero Gosee KpymnHBIe M06HBLIE, TeMEHHBLIE M BHUCOYHLIE HOJH
COBMECTHO OCYIIECTBAAIT (PYHKIIMM MBIIIJIEHUHA, YIPABIeHUA TOBEJeHH-
eM H ‘IJIEHODRB,I[BJIBHDﬁ Peubio.

IloBenenne npumatoB. IloBegeHui 00e3bAH CBOWCTBEHHBI crenugu-
YeCKHe 4YepThl, CXOAHbIE C TAKMMH OCODEHHOCTSIMHM [OBEIeHHUS UYeloBeKa,
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KEK CJIOKHAA COUMAJNBHAA CTPYKTYpa TPYIN, CIOCOBGHOCTL K HCIOIL30-
BAHHUIO OPYIHHI Tpyna.

BoasmuaeTBo BuaoB ofe3bsin UBYT rpynnamu. Jlns rpynn xapax-
TEPHA HepapXufd — CHCTeMA B3aMMOOTHOIIEHHN, IPH KOTOPOM OZHH 0CO-
06 JOMHHHDYIOT (NOCIOACTBYIOT) HAJA APYTMMH, T€, B CBOK 0OYepelb, MO-
I'yT JAOMHHHMPOBATH Haj TpeTbUMH # T. A. ObGeapAHAM UPHUCYINH KOOIe-
paTHBHbIC JAeHCTBHA (3alHTa, B3aUMOIIOMOINL), WHOrAa HabJIw0 aeTcs
JIOBOJIBHO BBICOKHMI YpPOBEHb OPraHM3alUMd OXOThI.

B mpenenax rpynnel 06e3bAHBI MCHBITHIBAIOT CHJIBHYIO NPUBASAHHOCTH
Apyr k apyry. Heemorps Ha orcyrTerBue y o0e3bdH UJIeHOPA3AeJbHOH pe-
YW, OHH MOTYT NPHBETCTBOBATL W NOADAAPHBATE APYr APYra, IIPOSABIATH
IOYTUTEBLHOCTh HJIH ArpecCHBHOCTH. IIpm 3TOM 00€3bSAHBI MOMB3YIOTCH
pasHOoOGpPAa3HOH MHMHMKOH, KecTaMH, II03aMH, 3BYKAMM, BLIPAIKAIOIIMMH
UX OMOUMH. ¥ HEKOTOPEIX CTaAHBIX 0De3baH cyujectByer Oonee 20 3By-
KOBBIX CHI'HAJIOB C BIIOJIHE OIIPEAeJIEHHBIM 3HAYEHHEM.

Tl'onocopoit anmapat ofe3bfaH He npucnocobyieH AJNA TexX pasHooOpas-
HBIX 3BYKOB, KOTOpPBIé CBOHCTBEHHBb! 4YeJioBeKy. I'J1aBHBEIM OTIMYHMEM 3BY-
KOBBIX CHI'HAJIOB 00€3bAH OT 4UeJIOBEYeCKOH peuu SABJISETCH TO, YTO OHH
BCerja CBA3aHBI C KOHKPETHOH cuTyanueil, YesioBedecKas e pedb I103-
BOJIAET MEpefaTh cooblieHue O TOM, Yero B AAHHOH CHTVALMH HET.

Y MIeKONHTAIIIMX B IEJ0M HaBbiKM (DOPMUDYIOTCH NyTEM BhIpaboT-
KM YCIOBHBIX pediexkcoB, MOApa)kaHWfA, & TakmKe nyreM mpo6 ¥ omm-
6ok. [ToBesenue ke IPHUMATOBR OCHOBAHO HE CTOJLKO HA HHCTHHKTAX,
CKOJBKO Ha NPHOOpPeTeHHKLIX B IpyINe HABRIKAX. JesoBexkoobpasHbie 0be-
3bAHEI CIOCOOHEI pemarh 3agauu 0e3 MpeaBAPUTEILHEIX NPOGHEIX MaHU-
nynauuit. Masecren cayuail, Korga mumnaHse, CHAA B KJeTKe, Aoraia-
cA BCTABHTh OJIHA B JIPYIYI0 [Be MaJOYKH, 4YTODLl NPHABHMHYTH K cebe
Jexamui 3a npegeramu xjgeTku Oanan. Hosble npueMsl ofpaieHus ¢
Pa3NMYHBIMKA [IPEJIMETAMM J0BOJBHO OBICTPO MEPEeHUMAIOTCA APYIUME 06e-
3bAHAMH H CTAHOBATCHA YEPTOH TPVIIIOBOro IOBeAeHWs. B craje AMOH-
CKMX MaKakK IocjJe Toro, Kak OJHA M3 CAaMOK cTajla nepej efoil omoJja-
CKMBaTh B BOJle KOPHEIJIOAbI, 3TOT IPHUEM JOBOJBHO OBICTPO PACIPOCTPA-
HHAJCA cpelu Apyrux ocobeii.

O6espAHBI YACTO HCHONBL3YIOT NPHPOAHBIE NPEIMETHl I8 eIOoTpebu-
TenbCKUX» mejaeir. Y. Ilapeur mHabGaiogan, kak crapas Oesasy0ada caMika
MUMIaH3e HCH0JAb30BATA KaMeHb A apobmenwst nunm, OHA TIIaTe b-
HO IpATajla KaMeHb [0cJIe NPHMEeHeHHA M HHKOr0 K HeMy He TOoJIye-
Kasa.

HemnapectHO HEM ofHOro cayuas, xoraa 6bl 00e3bAHA TOMBITATIACH VCO-
BEPIIEHCTBOBATL OJWH NPHUPOAHBINA TpeAMeT ¢ MOMOINEW apyroro. Iloaro-
MY IPOIECC MCTIONB30BAHNSA 00e3bAHAMH NPHUPOSHEIX MPEIMEeTOR JIJA YI0B-
JeTBOPEHHS CBOMX NOTpeOHOCTEH MNPUHATO HA3BIBATH IPEIMETHON [es-
TeNBHOCTEI0, OpyIuilHAS eATeNBHOCTD [I0/APA3yMeBaeT N3TOTOBJIeHNEe OJHAX
opyiuit Tpyaa ¢ momomibio Apyrunx. HecmocoOHBI, MO-BHAMMOMY, 00esbs-
HEI W DeJeHamnpasjieHHO o0y4arh APYrux Kakmm-aubo gelictBHaM. 9T
JefCTBHA CBOMCTBEHHBI TOJBKO UYeJIOBEKY.

IIuroreneruueckue ganHbie. [[HIJIOHIHOE YHMCIO XPOMOCOM V BCex
KPYIHBIX 4esoBeKooOpasHubix obe3psan paBHo 48. YV uelnoBeKa IUNIOUA-
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Pue. 91. XpoMocoMBl YeJIOBEKA ¥ IIMMIAH3E,
B kaxcgoit mape cnesa — XpoMOCOMA UYENIOBEKE, CNpasa — NIMMIAH3e

Helil Habop npexpcraBinen 46 xpomocomamu. J[Ba nueya BTOpOH XpoOMOCO-
Mbl YeJIOBEKA COOTBETCTBYIOT ABYM pasHEIM XpoMocoMaMm obesbsu (12-i
u 13-it y mumnause, 13- u 14-it y ropuansl u opanryrasa). Bropas
XpoMOCOMa 4YeJOBeKa BO3HHKJI& B XOJe JBOJIOLMUM B DpE3yJIbTATE CIUA-
HHA JBYX HErOMOJIOTHYHEIX XPOMOCOM, MMEBIIMXCH Yy 00Iero mpejgka de-
JIOBEKA M YeJ0BeKOOOpA3HBIX 00e3bfH W COXPAHMBIIMXCA V IOCIEJHUX
BILIOTh JO HACTOALIEro BpeMeHH. [Ipyrue pasiuuyus KapHOTHIIOB Kaca-
IOTCA CTPYKTYPBI OTJeJbHBIX XPOMOCOM X 00YyCJIOBJI€eHBI IiaBHeIM ofpa-
30M ITIPOM3OINEAIIAMH HHBEPDCUAMH HX y4acTKoB (puc. 91).

Jdannpie moJeryjaAapHoM Ownoaorum. IlociefoBaTenbHOCTH aAMHWHOKMC-
JIOT MHOT'HMX TOMOJIOTMYHBIX O€JIKOB 4YeJlOBeKa M IIHMIIaH3e CXOXHBI Go-
Jee yeM Ha 99%. CuezcrBueM 3TOro SABJIAITCH BAM30CTH I'PYIN KPOBH,
B3aMMO3aMeHAeMOCTh MHOrHX OenkoB (Hanpumep, TOPMOHOB), CXOIHEBIE
3aboneBaHuA.

BaXHBIM OTKDBITHEM B 00/8CTH MOJEKYJIAPHOHM OHOJIOTMHM SBWJIOCH
YCTAHOBJIEHHE TIOCTOAHCTBA CKOPOCTH JBOJIIOLMHM HEKOTOPHIX Oenxos. Io-
Bopa 00 sBosronmMm Oenka, MOJPA3YMEBAKT 3aMEHbI OJHHX HYKJEOTH/IOB
Ha Jpyrue B rede, rojgupymwomeMm aror OGemok. Cxopocrh apomtonuu Oed-
Ka BBIpaKaeTcsg B UYHCJIE HYKJIEOTHIHBLIX B3aMEH, NPOMCXOAAIIMX 38 emu-
HUNYy BpemeHu (MuaH Jser). Ecnm ¢dyHKnma Oenka ABISETCH OYEHbL Ccre-
nuQUYHOH M JABHO CJIOJKHBIIENCA, TO TAKOHE GENOK 3BOJIONMOHHUPYET B
Pas3HBIX (DUIOreHeTUYECKUX JIUHUAX OPrAHU3MOB IPUOJIUZHTENBHO € T10-
CTOAHHOH CHKOPOCTBIO. JTOT (DAKT MO3BOJIAET OUEHHTL CTEeNeHL pPOACTBA,
a4 TAK’Ke YCTAHOBHThL IOCJEJ0BATEJIBHOCTH M BPEMf AMBEPreHIHH GHOJIO-
rudeckux BuZoB. [IpuMepomM Takux GeJKoB cayxkar 0OeJKH — IepeHoc-
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YHKH 2JIEeKTPOHOB B MHTOXOHIPHAX, o~ ¥ [B-uenu remoryobmHa (cM. Tak-
we § 43).

CpaBHeHHe reHOB IJIOOMHOB 4YeJOBEKOOODA3HBIX 00e3bAH M YeNoBeKa
BEIABUJIO Haubosbinee pasznuume (3,5%) mexay HHK opamryrama, ¢ oa-
HOI croporsl, u JIHK ropmusnel, mmMmnadse u uejoBeka — C JPYTOM.
Heckonpko menbiee pasianuue (1,8% ) ycTaHOBAEHO AJIA TeHOB IJIOOMHOB
rOpuJjibl B CpPaBHEHHHM C reHaMM TUVIOOMHOB HIMMITAH3e M 4YejoBexka. Hawu-
MeHbIllee pa3inyue B yKaszaHHbIX renax (1,6%) obmapyskeHo y uesope-
Ka ¥ IIHAMIAH3e.

Ilo pesynpraraM cpaBHeHHS TIJOOMHOBBIX TIEHOB IOCTPOEHO (pHUIIOTe-
HeTHYeCKoe zpeBo romuHOuAoB (pue. 92). CormacHo atoMy AgpeBy, OT-
JieJleHre YeIOBeUeCKOH JIMHHU 3BOJIOIMHHM OT JHMHUA A(PPUKAHCKUX HeJI0-

Hacrosiuee —_————
Bpems

2,9 MNH net

5,9 MnH net
7,2 MINH NeT

13,9 mnH net

17,9 MnH net

Puc. 92. ®unoreneruyeckoe ApPeBO TOMHHOHOB, OCHOBAHHOE HA CTPYKTYDE IJ0-
OMHOBRIX TI'€HOB
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BeK00OpasHeIX o00e3bfAH A0JKHO ObLIO npousdoitT 6—8 wmuan Jjer
Ha3ajm.

Taxkum o6pa3oM, JMBepreHIIUMA UYeJOBeKa M 4YeJoBeK0o0OpasHbeIX 00e3nb-
fAH HA MOJIEKYJIAPHOM M XPOMOCOMHOM YPOBHfIX BLIDAM(E€HA OYeHL CJa-
60. Eciu pYKOBOJACTBOBATBCH TOJBKO MOJIEKYIAPHO-OMOJIOTMYECKUMHA ¢
LUTOreHEeTHYECKMMH JaHHBIMHM, TO YeJOBEKA M IIMMIIAH3e MOMKHO CYH-
TaTh NPEACTABUTENAMH OAHOTO poja. TeM He MeHee OrpDOMHBIE DA3AMYMSA
B IIOBEJIEHHM ¥ JeATEeJNbHOCTH, & TaKMXe CyIlecTByiomue wMopdosoruue-
CKHEe pasIMy4usA 3aCTABMJIM CHCTEMATHKOB OTHECTH YEJIOBEKA M YelI0BEeKO-
obpasHbiXx 00e3bfH He TOJLKO K PASHBIM DPOJaM, HO MW K DPa3HBIM CeMe-
crBam. Ilo-Buammomy, 3a Te npumMepHO 6—8 MJIH JieT, KOTODBIE NPOILIH
¢ MOMEHT&a [HBepreHIiuH 3THX BHIOB, YeJl0OBEK JBOJIOINHOHHWPOBAJ 4Ypes-
BbIUAWHO OBICTPO B OTHOLIeHWH MOpPGONOrMHM M NOBeJeHud, TOrga Kak
€ro MOJEeKyJApHas BJBOJIONUSA I8 OOBIYHBIMHM TeMIaMu.

Jdaunsie OHONOrHHM PA3BUTHA. Y [eTeHBINIeH IINMMIIAH3E ecTh NpPU3HAa-
KH, CBOMCTBEeHHBIe 4ejaoBeKy. C BO3pacToM 3TH NPHUSHAKH Y IIHMIAH3E
yrpaunBatorea. Kak m y jogeit, y jgeTeHbIMIed IUUMIIAH3E TEJO MOKDPBI-
TO peAKMMH BOJOCAMM. ¥ HHX OTHOCHTEJIBHO KDPYIHBIM MO3r (B cpaBHe-
HHAM ¢ MaccoH Tena), 3aNIMINEHHBIA BBIMYKJILIM uepenom. Kocrw uepena
TOHKME, He MMEKIT CHJIBHO BBIDa’KeHHBIX HAATIA3HUYHLIX BAJMKOB KU 3a-
TBUIOYHBIX rpebHeil. YemocTH B MeHbIIeH CTeNeHHM BBICTYIAKOT BIepen,
3y6sl HeGombmMe. SATEIIOUHOE OTBEPCTHE PACIIOJIOMKEHO I10J CpejHel ga-
cThIO Yepena. [leTeHBIIIM IIEMIAH3E B BO3pacTe A0 3 JeT CHOCODHBI Io-
pasjfio Jydiile [MepefBUrAThCH HA B3ANHUX KOHEYHOCTAX, UeM B3DPOCIBIE
ocobu.

YueHble CYUMTAIOT, YTO MHOIHe MOPQOJOrdyecKHe INPHUBHAKH YeJoBe-
Ka ABJAIOTCHA pPe3yabTATOM COXPAHEHHUS Y HEro NPH3HAKOB, MMEBLIMXCH
V neTeHbIIeH ero o0e3bAHBUX IpeakoB. fBieHMe COXpaHeHHA BO B3poC-
JIoM Bo3pacTe Tex Oco0eHHOCTei, KOTOpble Y JpPYIMX BHUIOB BCTPEUYAIOT-
cAd TOJIBKO Cpefu HeTeHbled, MONYYUI0 HaszBaHue Heomexuu (0T rped.
¢HEOC» — HOBBIH W «TeiHO» — pPACTATHBAK, YAJIWHAK). DBOJIONMUA Ty-
TeM VAJUHEHUS I[epuofa JAeTCTBA CBOMCTBEHHA MHOIMM OpraHU3Mam.
Heorenus, nmo-BHAMMOMY, MO3BOJAET H30ABHUTHCH OT MIAHOAJAIITALLME, OKA-
3aBIIMXCA HEBBITOAHBIMM B M3MEHHMBIIMXCHA VCIOBHUAX cpenbl. Mlamenenue
AMUTEILHOCTH PA3HBIX CTAAHNI pPA3BHTUS MOXKeT ObITh 0DYCJIOBJIEHO MYy-
TAIMAMU T'EHOB, KOHTDOJHDYIOIIMX TEMIThl POCTA DA3JMUYHBIX CHCTEM Op-
raEuaMa. ¥ MJIEKOMHUTAMMIMX dTO MOTYT OBITH TeHEHI, KOHTPOJIHPYIOLIHE
CHHTE3 TOPMOHOB, CTHMVJMDVIOIIMX pOCT OPraHU3Ma, I0JOBOE CO3pPeBa-
HUe u T. 1. HeMHOrouMcleHHBIE MYTALMNA B PEryJsTOPHBIX YYACTKAX Ta-
KHX TeHOB MOTIYT IIPUBECTH K OYeHb CYIECTBEHHBIM MODP(POJOrMYecKuM
H3MeHeHHAM IIPH COXPaHEHHH OOJIBIIOr0 CXOJCTBA BHIOB HA MOJEKVJAD-
HO-TEHETHUYECKOM ypoBHe (BcrmoMHHTE § 45).

® 1. KakoBo moNOKEHME YeJOBeK& B CHCTEMe JKMBOro Mupa?

® 2. Kakue coBpeMeHHBIE BH/AbI KHBOTHBIX (JUIOreHeTHuecknm Haubosee
oamnskn genosexy? IlpuBenuTe NOKA3ATENLCTBA M3 PASHBLIX pasje-
noB OHMOJMOTHH.

® 3. HasoBUTe TNPHHOUIMATBHBIE OTJIHUYMA HeJOBEKA OT OJIM3KOPOACT-
BEHHEIX €My BHJIOB.
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» 4. Kpaiige cnabas IuBepreHIUsA YesOBeKAa W a(DPUKAHCKHUX UeJIOBEKO-
ofpasHeix 00espsiiH Ha MOJEKYJIAPHOM M XPOMOCOMHOM YPOBHAX
NO3BONIAET CYUTATH YeJOBeKA M IUMMIAH3E NOPEACTABHTENAMH O]~
HOI'0 poja, HO CYIecTBYwiue MophonorHdecKHe M IOBeleHYeCKHe
pasINyuHA BEIHYMKAAIOT CHCTEMATHKOB OTHOCHTL YeJ0BEKA W HeJo-
BexooOpasHeIX 00e3abAH K pasHbIM ceMeiicrsam. [lafite ofbAcHeHMe
ATOH CHTYaIHH.

P 5. [loaymaiiTe, Kakue HPEeMMYINECTBA AT JBOJIONMA 110 NYTH HEO-
TeHUM ANA DASBHTHS TOJOBHOIO MO3ra.

§ 63. Ocnosnvie amans. asonoyuu npumamos

OCHOBHBIM HMCTOYHHKOM BHAHMN O NpeAKax TOrO MM MHOIO BUAA fB-
JIAIOTCA HMCKONAeMble OCTAHKM opraHuadmoB. OGHApPYKeHHBIE OKAMEHeJ0-
CTH TFOMHHIJ CYNIECTBEHHO MPOSCHWJIH POAOCIOBHYI 4YeJOBEKa W II03BO-
JIMJIA OTBETHTH HA BOMIPOCH!, I'Jle, KOIZA M OT KOI'0 IIPOM30IIe] YeJNOBEK.

MeToasr no3namMs HcropHH denosBeyectsa. OcCTaHKM OpraHM3Ma Co-
XPaHAIOTCA HAUNYYIIHUM ofpasoM B TOM cCJydae, €c/Jld 3aXOpPOHEHHe cie-
aoBasio cpaay 3a rubensio opranmama. Co BpemeHeM 0GeJoK KocTeil same-
I1aeTcsl PACTBOPEHHBIMM B BOJEe MHHEDAJIAMH, COAEDKAINMMHE KaJbIHi H
kpemunii. Kocru crasoBaTca Gosiee NpPOYHLIMH, IpeBpAIalOTCs B OKAMe-
uHenoctd. ITo malitenHBIM (hparMeHTAM KOCTeH yYeHbIe BOCCO3AAKIOT BHEII-
HUi 00IMK MCKONIAEMOro CYyIecTBa, BOCCTAHABIMBAA CHAYaJa CKeJeT, 3a-
TEeM yTpaYeHHbIe MATKHE TKAHM Teja.

Bosbmoe snavenne ANA PEKOHCTPYKIMM JUHUH 3BOJIOINMOHHOTO pas-
BHTHS OPraHUIMOB HMeeT BO3pacT HAaWAeHHBIX okaMmeHexocrtel. s omnpe-
JleJleHUsA BO3PACTA Yallle BCEro HCMOJNL3VIOT MeTO/bl, OCHOBAHHBIE HA H3-
MEpEeHNHN PATHOAKTHBHOCTH HMCKONAEMBIX OCTAHKOB,

JnA OUEHKH BpPeMeHM AWBEPreHINH BHULOB M APYrux TAKCOHOB HapH-
Ay C NaJEOHTOJOIMYECKHMH JAHHBIMH MCIOJB3YIOT DPE3yJbTATHI MOJEKY-
AApHBIX HccqepoBaHuit. C aroif mensio cpasumsaioT kax JITHK HblHe u-
ByHU[UX opraHuamMoB, Tak n ¢parmenter [THK, koropsie ypaercsa Buige-
JUTE U3 HAWJEHHBIX OKaMeHeJocTell.

MHoro cesienuit 0 nNpeAKax YeJOBEKA MOMKHO HOJYIUTH, M3ydas Tpej-
METHI, CONMYTCTBYIOIME OKAMEHEeIOCTAM, CJeAkl MATePHATLHON KYJILTYDEL
Opyaus Tpyaa, OCTATKHM JKHJIMIN, KOCTH JXUBOTHBIX HA CTOSHKAX JpeB-
HHUX OXOTHMKOB, VKpallleHH#, HACKAJIbHBIE DHCYHKH — BCe 3T0 MOJKET
PACCKABATE O JKM3HM M BHYTPEHHEM MHDE AOHCTOPHYECKHX JIoAel.

OcHoBHBIe 3Tankl JBOJIOLHH OpHMAaTOB. IlepBhie MOMYOGE3bAHKI 110
asunucek B CeBepHoit Amepuxe um Eppasum, cocraBnssmmux 70 MaH ner
Ha3a/l e/IMHBI KOHTHHeHT. X BEpPOATHBIM NpEeAKOM CUHTAETCH HEOOIb-
1oe MCKONAeMOe HACeKOMOSHOE XHBOTHOE, KOTODOE IEepelao K JKMU3HU
Ha JjepeBbax. IloToMKaMu MX ABIAITCA COBPEMeHHBIE jgoiaronaTsl. Or
3THX JKMBOTHBIX OKono 40 MJIH JeT HA3a] MPOMIOILIM HACTOSIIMe obe-
3bAHEL.

Cambie apeBHMe OKaMeHEJOCTH (B OCHOBHOM 3TO (DparMeHThI Yepernos),
OTHOCMMEIE K JBOJIONMOHHOH JTHHHMA TOMHHOWJIOB, OBLIM OOHADYIKEHEI B
Boctounoit Adpukre. Mx Bospact okoso 25 muH jger. OrnpaBHOH TO4KOI
Ha OyTH, BEAYIIEM K COBPDEMEHHBIM YeJoBeKkooGpasHbeIM obe3bsHAM M ue-
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JIOBEKY, NPHUHATO CUMTATL OPUONUMEK08 — HCKONAaeMBIX YejaoBeKoobpas-
HbIX 00e3bsH, MOABHUBIIMXCA B AQpPHKe H PACHpPOCTPAHUBIINXCHA OTTYIA
B EBponry. [[pHOIMTEKY N0 BeJIMYWHE COOTBETCTBOBAJIM HEKDYIHOMY IIHM-
mause. OHM NepeiBUrajlECh HA YEeTHIPeX KOHEYHOCTAX, JKHJIHM HA JlepeBh-
X (OpHOTHTEK O3HAYAeT «ApeBecHas oOOe3bAHA»), IUTAIMCH ILJI0JaMH
pacrennii. Hamboapmero BupoBoro pasnoobpasud APHOIUTEKH AOCTHIIIH
12 mau ner Haszaz. [IpuMepHO B 3TO BpemMs IIPOHM3OIILIO pasjesieHHe 2BO-
JIOOHOHHBIX JHHUH AQPHKAHCKHUX M A3HMATCKHX TOMWHOMJIOB.

Takum obpasom, Grarogapsa OKaAMEHEIOCTAM YAaeTcd INPOCAeIHTh 3BO-
JIONMOHHEIN NYTh MPHUMATOB OT NEPBLIX MHOJYOGe3bfAH N0 PAHHHX YeJo-
BerooOpasubIX obeabsin. [lasee B IaJeOHTOJOrHUECKOR JETOIMHCH Cleny-
eT IPOMEKYTOK, IJIOXO 3alOJHeHHBIH NcKomaeMbIMH ocrankamu. Jleno B
TOM, 4YTO TNOpPHBIE MOPOAE! BodpacTroM 12—4 MiaH jer (rje cieiyeT MCKaTb
OKaMeHeJOCTH) PeJK0o BeTpeyawTes BOIM3M oT 3eMHOI moBepxHOCTH. Tem
He MeHee MOMCKHM NPOAOJIKAITCHA; HELABHO HalJeHB! (DparMeHThbl KOHeY-
HOCTEH M HEeCKOJbKO 3yDOB cylmecTBa, »KuBIIero 6 MiH Jer Hasaf,

B npomeskyToxk BpemeHM 25—5 MJH JeT Ha3ajJ NPOM3OLLIN 3HAUM-
TelbHBIE TeorpaduyecKkue M3MeHeHHd. AHTAPDKTHKA IOKPBLIACH JEJAHBIM
IUTOM. YpoBeHbL MHMpOBOro oxkeaHa moHusuica. Kioumar cran Gosee xo-
JOOHBIM # cyxuM. llpumepHO 8 MIH JeT Hasal B 3eMHON Kope o0pa3o-
BAJIACh IDAH/IMO3HAA TPEIWHA, UAYIIAd 0T AHTAPKTHKU K MeprBoMy Mo-
pio B Asuu u nepecexawomas Adpuxy. BeneactBume atux coOmITHH BOC-
TouHAA 4acTh AQpPHUKH, NPEJCTABIABIIAA DAHEE BLICOKOE JIECHCTOE IIIATO,
OIyCTHIACH M IPEBPATHJACHE B CABAHHY — OTKDBITYH) MECTHOCTb, 3apOC-
1Iyi0 BBICOKOH TpaBoif, ¢ U3peAKA BCTPEHAIOIIUMHCH [JEePEeBbAMM,

TeonoruuecKuit KAaTaKJIN3M pasfe/in APeBHUX Yesl0BeKooOpasHuIX obe-
3bAH Ha gaBe rpynnel. Te o0e3bsiHbl, KOTOPBIE OCTAJMCH HA BO3BHILIEHHO-
CTH, TPOROJIKAIM JKUTh HA AepeBbAX. VX MOTOMKH — CcOBpeMeHHbIe Io-
puaa M IIXMIIaH3e.

Ipyras rpynmna ofesbsH okasanack B caBaHHe, OHM cTaad NPUCIIO-
cabauBaThHCA K CYIECTBOBAHHIO HA OTKPBITOH MecTHocTH. 310 OBlIH @8-
cmpanonumexkuy — 00e3bSAHONOAOOHEIE CYIECTBA, BIEPBbl€ MOABUBIIMECH
B Bocrounoit Adpuke.

AgpctpadomuTern. B 1924 r. mpodeccop amaromunu HoxammecGyprexo-
ro yausepcurera Peiimonz [lapr obfHapyskuia Ha lore AQpHKHM dUepen ¢
NoJAHEIM HaGOpoM MOJIOYHBIX 3y0OB M ¢ HAUYABIIMMH IPOPe3LIBATBCA KO-
pesHBIME 3yDamu. Ilo PACTIONOMKEHHIO B3ATLIIOYHOTO OTBEPCTMA Heper J0J-
KeH OBl NPUHAAJIEKATH NpAMoOXoaAmieMy cyuiectBy. OpHaro mo paxy
aHATOMHYECKHX ocof0eEHOCTed OH He MOI' NPHHAAJNEKATh HHM YejoBeue-
cKOMY pebeHKY, HHM JeTeHblily coBpeMeHHBIX o0espsaH. Ilapr HasBaa 00-
nangatens depena Australopithecus africanus — rownuO# (0T JaT.
«ayeTpasuc») obesbaHON (rped. «OuTexkycs) U3 AQpPHKH.

C Tex mop B DA3NMUYHBIX MecrTax AQpPHKaHCKOH caBaHHBI Oblan 00-
HAPYKeHBl OCTAHKM ABCTPAJNIOMHUTEKOB, NDHHAIJEKABIINE HE MeHee 4eMm
500 ocobam. Camas NpeBHSAS OKAMEHENIOCTh — (parMeHT 4YeJIOCTH aBCT-
pasonurexa, obmapy:enunii B Kemuu. Ero pospacr 5,5 muam ner. Ana-
N3 HalJeHHBLIX OKAMEHEJNOCTeld I0Kasal, 4To Ha TeppuTopun AQPUKHA
CYIIECTBOBAJIO HECKOJBKO BH0B ABCTPAJIOIUTEKOB.
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A B

Puc. 93. ArcrpanonuTex adapcruii,
A — Tas caMKM a4BCTDAJIONUTEKA (66epxy) B CPAaBHEHHH C TA30M COBpPEMEHHOMN
AEHIUHEbl (B8HU3Y); B — peKOHCTPYRIHMA BHeNIHero oBJUKa

Adapckuii aBerpamonurex. Haubosiee ussectHoe m 0Goratoe oxaMmeHe-
JIOCTAMHM AaBCTPAJONHTEKOB MeCcTO — aTo mnycTelHs Adap B Ddwmonun.
HaiiieHHBIE TaM OKAMEHEJIOCTH, 110 MHEHHUIO HCCJeAoBaTesel, ImpuHajie-
AT ONHOMY BHAY, NojyuumBlieMy HaszBaume Australopithecus afarensis
(aBcrpasnonurex u3 Adapa). Ilpeanosaraemoe Bpemsi CyIIeCTBOBAHHA 2TO-
ro suna 4—3 MJIH JeT Hasaz.

Camoii MaBecTHOH HaXOAKOH oxaMeHenocTel adapckore aBCTPAJIONH-
TEKa CUMTAETCH CKeJleT B3POCJOoN skeHCcKOM ocobm. Cxener Ownin obmapy-
JKeH aMepHKAaHCKMMH y4YeHRIMH B HosabGpe 1974 r. Ha cesepe ddmonumn,
Ero Bospact npumepro 3,5 mar jger. Ocoboe 3HAUEHHMe HAXOMAKHM CBA3A-
HO ¢ TeMm, 4To coxpaHumiock 40% Koerelt ckemera. DTo caMblil JpeBHHI
Haubosee TOJHBIN CKeJIeT M3 BCEX OCTAHKOB NPAMOXOAAIMX IIPEeIKOB ue-
JIOBEKA, KOTOphle Korza-aubo OnlIM HalifleHbl.

Pacnonosxenue kKocreil Tasza, CTpPOEHHE TA300EAPEHHOI0 W KOJEHHOIO
CyCTABOB &BCTPAJIONHNTEKA CBHIETEILCTBYIOT O TOM, 4YTO OH IIOCTOAHHO
Xonua HAa ABYX Horax (puc. 93, A). BepoarHo, npamoxomieHue cop-
MHUpOBaJIOCh 4 MJH JIeT HA3aJ, a8 BO3MOMKHO, U HECKOJBKO panbiue, [Ipex-
NOJIOKEHNE TIOATBEDP/KAAeTCA OKAMEHEeBIIMMM OTIEUYATKAMM CTOI IIPAMO-
Xopamiero npumara, obHapyskeHubiMu B 1977 r. B Tamsanmm, rpe npu-
MepHO 3,7 MIH JeT HA3a4 10 CJ0I0 CBEJKEeBLINABINEro IMemja Iocie
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U3BeP;KEeHUs BYJIKaHA NPOIIHA /[Ba
FOMMHH/A, OCTABHUB MENOYKY CJIeJ0B
nauHEOM 23 M.

Haxopfice HA 3eMJje, aBCTPAJIO-
IIHUTEKH IepeJIBUTAJNCh HA JBYX HO-
rax. OpHaKo HeMaJl0 BpPeMEHH OHH
npoBoguam Ha pgepeBbax. 06 arom
CBH/ETENLCTBYIOT JUIMHHEIE DPYKH,
CJIerKa HMB30THYTBIE KOCTU IAJBIEB
pyk u Hor. BeposiTHO, aBCTpasonu-
TeKH CHacajuch Ha JepeBbAX OT HA-
3eMHBRIX XHIOIHWUKOB.

Brnarogaps COXpaHHOCTH CKeJe-
T& YAAJ0Ch JOBOJILHO TOYHO BOCCTA-
HOBHUTH BHEIIHHY 0O6JHK adapcKux
aBcTpanonuTexoB. OHu ObLIM HOXO-

PRERN KM Ha HeDOJBIIMX NPAMOCTOAIIHAX
A africanus H.sapiens muMnasse, pocrom 1—1,3 M #m
maccoii B cpexem 30 kr. O0mem
Mo3ra Obln HeMHOro O6onbine, ueM
Puc. 94. Crpoenne wepena ABCTPAJONM- vy IMUMMAHAE, M COCTABILI B Cpel-
TeKoB (cJaesa) u nwae#t (cnpasa) Hem 410 CMQ. Camupl GBUTH KpyII-

Hee caMok. [lna jaunma adapckux
ABCTPANONHUTEKOB OBLIM XapakTepHBEl 00e3bAHEM YepPTHI — HH3KUH 11006,
HAAIJIA3HHUYHBIA BAJMK, IUIOCKHHM HOC, BRICTYNAIOIIME BIIepeld 4YeJI0CTH
(puc. 93, B).

Adapckue aBCTPAJONATEKHM OLIMM BCeAXHBIMHM cymecTBamMu., 06 arom
CBHAETENBLCTBYIOT oco6eHHOCTH HX 3y0oB: OGoabiume pesmbl W KJAbIKH
(puc. 94), mepbuHLl B IepefHHX 3ybax, CHJILHO CTEpPTAs SMAajb KOPeH-
HBIX 8y00B. ABCTPANONUTEKH MCHONL30BANM B IHINY IJIOABI, KIyOHH, ce-
MEHa PAacTeHWil, 4 TaKXe MACO KUBOTHHIX. IIWTanme MACOM HMIpaio BaK-
HYI0 pOJNb B 3ACYILIWBEIE MEPHOALI, KOTJa& DPACTHTENLHAS MNHUINA CTAHO-
BHJIACh CKYAHOM. ABCTDAJIONMATEKH, BO3MOMKHO, HMCIQJIB30BATH B NHINY
TO, YTO OCTABAJIOCH OT MOOBIYM XHITHHKOB, — KOCTH M Yepemna ¢ I0JIOB-
HBIM MO3roM. XHUIMHUKK ObIJIM He B COCTOAHMHM pPasgpodUTh 3TH KOCTH
gybamu. Urobbl M3BJeYbh KOCTHBIA WJIM TOJOBHOW MO3r, &BCTPAJIOIIHTEKH
BRIHY)KJEeHBE! OBLIM TOJL30BATLCS KAMHAMH. OJTO IIOATBEepIKAaeTcs HAi-
JeHHBIMH KOCTHMH MHBOTHBIX, HA IIOBEPXHOCTH RUTD]]I:IX eCTh CcJiekl KaK
OoT 3y0OB XHMINHHMKOB, TAK M OT YJapoB KaMHIMH.

Jpyrue Buabl aBcTpalionurekoB. [IpumepHO 3 MJIH JeT Hasaj IO Tep-
puTopun Adpuru paccenmics sug Australopithecus africanus. Boasmun-
CTBO OKaMeHeJocTel aToro Buaa obHapyeno B Hwkuoi Adpuxe. Bueum-
He a(pUKaHCKUE ABCTPAJONHUTEKH OBLIH MOX0KH HA adapcKUxX: pocT
1—1,3 M, macca 20—40 kr. Or adapckux ad@pUKaAHCKHE ABCTPAJIOIUTE-
KH OTJHYAJIHCh [pe)kJe BCero YBeIWYEHHBIMHM KODEHHEIMH 3y0aMH H
YMEHBIIeHHLIMA KIbIKaMu (puc. 94). Ilo-Buammomy, OHM IHTAJIHCH IIpe-
HMYIIECTBEHHO pacturenbHOM numei. Bupx Australopithecus africanus
MPeKpaTHJl CBOE CYILIECTBOBAHHME OKOJO 2 MJIH JIeT HAasaj.
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OxHOBpeMEHHO C HM3ANIHO CJOKEHHBIM aA(QPUKAHCKUM AaBCTPAJIOMHTE-
koM 2,5—1 MJH JeT Hasan CYIIECTBOBANM [Ba BHJAA MACCHBHBIX ABCT-
panonuTexkoB. 9to O6welam Australopithecus robustus (ascrpanonurex mo-
ryun#) B IOxmHO# Adpure m Australopithecus boisei (aBcrpanomurer
Boiica), HasBaHHEIA B 4YeCTh AHIVIMHACKOrO NpPeANPUHUMATENA, (QUHAHCH-
POBABIIEro 3KCHOeAMUMH yueHhIX B Bocrounoit Adpure. PocT MacCHBHBIX
aBcTpaJonuTeKoB gocruran 1,8 m, macca — 80 wkr. O6bem mosra ObvLI
okomo 550 cm’. XapaxrepHslff nmpuaHAK HAMIEeHHBIX UEPEIOB — BBICO-
Kuil vepenHo#l rpe6eHb, K KOTOPOMY KDEMHJUCH MOIIHBIE MKEBATEJILHBIE
MBIIIIBEI M MACCHBHEIE YEJIOCTH. ITH O0COGEHHOCTH CBUIETENLCTBYIOT O
TOM, YTO MACCHBHEIE ABCTPAJIONUTEKH OBIIHM TPABOAMHBIMHA CYIIECTBAMH.
BHemHe OHM OBIIM MOXOXKH HA NPAMOCTOSIIIMX TOPHJILI.

dBomonua ascrpajdonuTexoB. CrpoeHue 3y60B M uYesiocTell pPASHBIX
BHJIOB ABCTPAJIONUTEKOB IOKABHIBAET, YTO WX JBONIONMSA NLIA B HAIDAB-
JIEHUM NIPHCNOCOONIeHHs K PACTHTEJbHOAAHOCTH. [JIABHBIMM KOHKYDEHTA-
MH TO3AHMX &BCTPAJONMTEKOB, BEPOATHee Bcero, OLIIM Apyrue TpPaBOAx-
HBle KMBOTHBIE CABAHHEI, HeMayyi ONacHOCTh NPEACTABIANM XUIIHHKH,
OXOTHBIIMECA HA TPaBOAAHEIX *KUBOTHHIX. Taxkum obpasom, aBcTpaomm-
TeKH OKA3aJuCh JAMATHIMU Memay OGosiee NpuUCHoCcOO/JeHHBIMH K IKH3HH
HA OTKPBITOH MECTHOCTH 4YeTBEDOHOIHMM TPABOALHEIMM JKMBOTHEIMH, C
ONHOM CTOPOHEI, U Golee JKUBHECIOCOGHBIMH BCESHBIMU OPraAHNU3MAMM —
¢ Apyro#l. ABCTDAJIONHTEKHM He BHIZIEDKAIN KOHKYDEHIIMM W BBIMEDJIH
okoJo 1 MAHE JerT Hasal.

Haunmenee cnenuannaupoBaHHBIME B OTHOIIEHUH NUATAHUA OblM adap-
CKHe aBCTPAJONHUTEKHW., JTOT (haKT, & TAKKe pAX ocobeHHOCTEH HCKoma-
eMBIX KOCTei IO3BOJAIT MpPEANOJaraTh, uTo adapcKue aBCTPAIOIHTEKH
Moryim OBITE OPEJKAMM MEPBBEIX NpeACTABUTENEeH UYeJoBEeYeCKOro poja.

® 1. HagoBuTe OCHOBHBIE 3TAmbl ABOJIIHHA TPAMATOB.

® 2. OxapaxTepHayiiTe OKAMEHEJOCTH ABCTPAJONHUTEKOB. UTO M3BECTHO
06 ofpase KH3HH 3THX cyuiecTs?

® 3. ITouemy BeiMepan aBcrpasonurTexkn? Kakolt ma BHIOB aBcTpamonu-
TeKOB — BEpOATHBIA npenox poaa Homo?

§ 64. Ilepevie npedcmasumenu poda Homo

CpaBHeHHe OKaMeHeJOCTell NPAMOXOAANIMX INPHMATOB HE II03BOJSAET
IIPOBECTH TOYHYIO I'DAHbL MEKAY ABCTPANONUTEKAMHM M NEPBRIMHM JOIbMH.
ITocKONBKY YeJ0BEK OTJIMYAETCA OT >KMBOTHBIX TEM, YTO CO3JaeT M ak-
THBHO MCIIOJIL3YeT pasHooOpasHble OPyAUA TPy/a, OOIEeNpPU3HAHHBIM KpH-
TEPHEM ¢«4YeJIOBEYHOCTH» HCKOINAaeMblX [ABYHOI'MX NPHMATOB CIYIXKAT Cle-
ABl UX OPYAMNHONH NeATENLHOCTH.

Yenosex ymeastii. B 1959 r. B ymense Onpyeait (Tansanns) Owian
obHapy:KeHbI IpocTedIne OpyAMs — KAMHH CO CIeJaMH HCKYCCTBEHHOM
obpaborku (pume. 95, I). Xora oHM ObLIM HAWIEHBI B TOM JKe CJIOE TIop-
HBIX [OpOJ, B KOTOPDOM COXPAHWJIMCE OKAMEHEJIOCTH IO3JHHX aBCTPAJO-
NUTEKOB, AHAJU3 CTPOEHHA KHCTH ABCTPAJIONATEKOB BLIZBAJ COMHEHUS
OTHOCHTEJBHO WX cnocobHOCTH K 00paboTke KaMHEMH.

g* 227



Puc. 95. KaMeHHEIE OpYAMA OPEBHUX JMONEil.
1 — pybmno uenoBexa ymemaoro; 2 — pybuio 4YeloBeKA NPAMOXOJAILEro;
3 — HeaHIepTaJbCKHH OCTPOKOHEYHNK; 4—6 — KPOMAHBOHCKHE HAKOHEYHHUKH

OxameHeJible OCTAHKH coggarteneil onaysalickux opyzuil Ovlnu obHa-
pyskeransl B 60-x rr. XX B. anrauiickum ucciaenosatenem Jlyucom JInkn,
Yro0Bl NOAYEPKHYTH, YTO HAWJEHHBIE CYLIECTBA ABJIAJACHL TBOPIIAMH JpeB-
HeHIIUX KaMeHHBIX opyauid, mm janu Hassanme Homo habilis — ueso-
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Ber ymesawsiii. C mex nop obHapy:xeHo oxomo 60 MCKOMaeMbIX OCTAHKOB
aroro Buaa. Mx Boapacr 1,5—2 muH Jer.

YesoBex yMenwlil Onln pocroMm He Oojiee 1,5 M M UMesJ Maccy OKOJIO
50 kr. HagriassWuyHbeld BaJHK, IJIOCKMIA HOC, BREICTYIIAKOINME BIlepe] 4e-
JIOCTH TO-TIPpEJKHeMYy MNpHUJaBaju ero aumy o0esbsiHbM deptbl. Ho 1o
CPABHEHMIO C ABCTPAJONHMTEKAMH TOJOBA HUeJOBEKA YMEJIOro craia Gomee
OKPYTIJIOH, MOSI yBeIUUHJICA M 3aHMMAal obbeM B CDeAHeM 650 cm® (065-
eM MO3ra COBPEMEHHOro YejloBeKa 1000—2000 cm®). Amanmua BHYTpeH-
Hell MOBepPXHOCTH HAlEHHBLIX YeperoB [oKasall, 4To yBeludyeHme obbema
Mo3ra OBIJIO CBASAHO NPEXNJe BCEro ¢ YBeJIUUeHHeM pasMepoB JIOOHBIX H
TeMeHHBIX jloell Doabiiux nogaymapuil. Moar denoBeka yMeJoro yixe co-
JepIKaj CTPYKTYDHI, KOTOPLIE Y COBPEMEHHOI0 UeJ0BeKa KOHTPOJHPYIOT
pedb, HO TOPTAHBL, MO-BHAMMOMY, elle He Oblma crmocobHa NPOM3BOLUTH
pasnoobpasHble 3BYKH, CBOMCTBEHHBIE COBDEMEHHOMY YeJ0BeKYy.

B oriuuMe OT aBCTPAJIONIMTEKOB YEJOBEK YMEJBIH CTAll COOpPYMXaTh ce-
fe mpocreitmme xmmunb, 00 aToM cBuAeTenbcTByeT HalaeHHblit B Oun-
ayBae Kpyr u3 KamHeit gmamerpom 4 M. KaMHH, IO-BHAMMOMY, HPHMKH-
Malu K 3eMle BeTKH, CIYKHBIIMEe KapKacoM XmKuHbl., BoapacT aroro
npocreimero ykpeitus 1,8 Miam mer.

Ha cTosiHKAX ue/loBeKa yMeJoro OOHADPYIKEHO MHOMKECTBO KaMHeH co
clefaMH HWCKycceTBeHHOM 00paborku. JIperHHe wMacTepa MCIOJIB30BAIN
TBepABIE TOPHBIE [IOPOJALI, KOTOPBIE XOPOUIO PACIIENISAJMCH IIPM Vaape
KaMHeM 0 kKaMmeHb, W3 HHX moam genaan rpy0Obie pyOuiaa O Pe3KkH
MAca M ApobIeHHsS KocTel, ckpedsa s 00paboTKM HIKYpD, KaMeHHbIe
MOJOTHEH.

Taxum obpasoM, NpuMepHo 2 MJIH JleT HA3ag JABYHOIMEe IPHMATHI CTA-
JM CHCTEMATHYeCKH H3IOTABIMBATL KaMeHHEBIe opyausa tpyga. C aroro
MOMEHTa M A0 5 THIC. JeT Ha3ajJ KaMeHb JAOMWHHDOBAJ B YeJ0BEYeCKOH
rTexHosoruu. Crejayer cKasaThb, 4TO, AJfA TOro 4Tobbl CO3JATH [AaiKe IIPH-
MHUTHBHOE KaMeHHOe Opy/aHe, HeoOXO0JUMO IpeJABAPUTEN]LHO MBICJIEHHO
npeacTaBUTL ero cebe. A 2T0 y)Ke IIAT HA OYTH K PA3BHTUIO abCTpakT-
HOro MblnIeHud. YesoeBeka yMeaoro mo NpaBy CUYMTAIOT IePBBEIM IIpei-
craputeseM poaa Homo H HemoCpeACTBEHHBIM MpPeAIIeCcTBEHHHMKOM BHIA
UeJOBEK MPAMOXOAATIIHA,

Yenopex mpamoxoasmui. Bekope mocne onybnukoBannsa kauru Jlap-
BuHa «<[IpoMcxoieHHe UelOBeKa M I0J0BOH oTGop» OpHer Tekkedb,
CTPACTHBIM TOMYJIAPH3ATOP AAPBMHU3MAa, HAa OCHOBE TEOPETHYECKUX pac-
CYMACHMIT CcOCTABHI OHBOJIOIMOHHOE ApeBo udenoBeka. Ha mem B Kauect-
Be NPOMEKYTOYHOI'0 3BeHAa Ha NyTH OT 00e3pAHBI K 4YeJoBeky [exkkenb
VKAaz3aj CyIIecTBO I0J HAZBAHHEM MHUTEKAHTPON (0T rped. «IUTEeKaHTPO-
nyc» — 00eapAHOYETIOBEK).

Toanapgckuii yuensiii Jsxen [lwbya, yeineuenasidi wmaesimu JlapesuHa
M HaXoAMBIIMiics nmoa BiIuAHueM pabor ['exKens, pemma HAWUTH oOcTaH-
Kk Hepocrawmero zsesa. On ormpasmics B IOro-Bocrounyio Asmio, Tae
B 1891 r. ma ocrpoBe flBa 0DHApY»KMJI OKAMEHEJIOCTH IITHTEKAHTPOIA,
susmero 700 Teic. JieT Hasazn. Ira HAXOAKA ABHAIACH IEPBLIM IOATBEDPH-
JeHneM THnoTeshl JlapBuHA O IPOHCXOIKAEHHN YEJOBEKa 0T MCKOIaeMOH
4yeJIOBEK00DpasHoi 00e3bAHEL.
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IXKEH THBYA (1858—1940) — ronmampckwit
anrTpomnosior. B Bospacre 29 ger, Oyayum mnpemno-
naBarteneMm AMCTepAAMCKOrO YHMBEDPCHTeTa, OTIp&-
BuncAa B WHAOHe3UIO, Ijle NOJOMHI HAYANO KPYII-
HeHIIHM pO3bICKAM B HCTOPUM HAYKH — pPO3kIC-
KaM cyIlectsa, KoTropoe obbeauHAN0 Obl B cebe
4epThl 4ena0BekoobpaszHoll o0e3bAHLI M YeJOBEKA.
B 1891 r. yemmus [iobya yBeHYal HCh yCIexom:
Ha Oepery pekm Comno (o. fBa) Geuim HalZeHB
nepeblie OKaMEeHeJ0CTH yeJIoBeKa npamMo-
XOOAIero.

B XX B. OCTaHKHM NHTEKaHTPONOB Oblnu OOHADY;KEHEI He TOJBKO HA
fAse, Ho u B Kurae, Espone, Bocrounoit Adpuxe. B azaemcumoctu or
MecTa ODHADYKeHHS OKAMEHENIOCTH HA3BIBAJIH HABAHTPOIAMM, CHHAHTDO-
namu, reigensbeprckum uvenoBekom u ap. Ilo Mepe HAKOIJIEHMA oKaMe-
HeJOCTeH ydeHble NPHIIJIA K BHIBOAY, UTO BCE OCTAHKH IPHHANJIEIKAT O
HOMY HCKONAaeMOMY BHAY, TOJy4YnBlIeMy HasBadue Homo erectus —
YeJIOBEK TPAMOXOIATIIHIM.

IIpamoxoasmuii yenoBek Gein pocrom 1,6—1,8 M, umen maccy 40—
70 kr. OOHapy:KeHHbIE uepena WMeKT HaATJIA3HWUYHBIN BAJUK, HUSKHI
TMoKaTeIl 706, HO 3HAYHUTENBHO OOJBIINE pasMephbl YEpPernHOH KOpobKH
(puc. 94). O6bem mosra Bapeuposasn or 800 zo 1400 cm®. Cyas mo pe-
abedy BHYTPEHHEl IIOBePXHOCTH UYepernoB, B JIEBOM IOJYIIADHAH BEIAEIHA-
JHMCh Te YYaCTKM KODEI, KOTOPLIE Yy COBPEMEHHOI'0 YeJOBEKa KOHTDPOJIU-
PYIOT CHOCOGHOCTE T'OBOPHUTE ¥ IIOHMMATH peub,

Yenopex IPAMOXOAANIWII BIepBhIe MosBUICH B Bocrousnoit Adpuke,
Ilepuox ero cymecrsoBanmsa (1,6 mam — 200 Teic. Jer Hasamx) coBman
C HEOJIHOKPATHO ITPOMCXOAMBINHMMH OJeAeHEHUSAMH 3HAYMTEIBHON wacTu
TeppuTopuu CesepHoit Amepuru u Espasuu. Bo Bpems oneneseHuit mo-
BEPXHOCTE MOpel onyckajnack Oonee wem Ha 100 M HHXXe HX COBpeMeH-
HOro ypoBHf. OOHAaKATNCL CYXONYTHBIE MEpellefiKd MesKAy MaTepuKaMH
u ocrposamu. Ilo HMM NMpAMoXomAAmMINI YeTOBEK pacnpocTpaHuics u3 Ad-
puxkn B EBpony, Bocrounyio m Hro-Bocrounymo Asuio, Cample jpeBHHUE
ero oxkamMeHejocTtH, obHapy>xeHHEIe Ha fIBe, mmeroT Boapacr 1,5 mMuaH Jer.
Haiinennsie B EBpone oxamemenoctu matupyior 200—500 teic. ger, HO
ofHapy;KeHHEle KaMeHHbIe OPYAUA TOBODAT O TOM, YTO NPAMOXOAAIINAI
yeJOBEK TMOABUWICA B EBpome ropasao paubmie, npuMepHo 1,5 MaHE jger
Haszam,

HpesHeifinne JOAM XUIM TPYNINAMH, 3aHUMAJMCH OXOTOH M cobupa-
TeJbCTBOM PACTHUTEJbHOM THINH, COOPYIKATH VKPBITHA B BHje IIaaamniei
Anx sacesanu nemiepel. CamMble KPYNHBIE KHUIAINA BMernaaud go 20 ye-
JIOBEK.
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YesioBeK TNPAMOXOAAININII MEpPBEIM HAYAJN CHCTEeMATHYECKH HCIIOJIbL30-
BaTh OrOHB JUIA 0DOrpeBa KWW, NPUTOTOBJCHUSA MUIHA, 3AIATHI OT
XUIMHUKOB, 0XoTel. Ho HcKyccTBeHHO a006BIBATH OrMOHB OH, IIO-BHAUMO-
My, He ymeJs. YesoBeKk mojaydal OroOHb BO BpPeM#A JIECHBIX I0OXKapoB, H3-
BepIKeHHI BYJKAHOB, a 3areM 3a00TIUBO MOAAEPIKHBAJ €ro B TedYeHHe
MHOTHX JIeT.

VenosxHEUIACE TeXHOJOTHA HM3TOTOBJEHMA opyaui tpyaa. KameHHbie
opyaus cranu Oosee pasHooGpasHeiMH U Oojiee TImaTeNnbHO 00paboTaHHEBI-
Mua (puec. 95, 2). Haxojakum, oOHapyKeHHBle HA HECKOJBKHX CTOAHKAX
NPAMOXOAAIIEro UeJoBeKa, AAIOT IMpPeACTABIeHHE O IPHeMaX OXOThI M M-
BOTHBIX, KoTopsle Obuin ee ofwextrom. Tak, B llenrpansnoit Mcnanum B
JONHHE MEKAY ABYMS XOJIMaMH OOHADYKEHBI CKOIJIEHHA KAMEHHBIX Opy-
auil, KocTeil »KHMBOTHBIX, & TAK)Ke cJeJbl cropesmeil Tpasbl. IIpumepHo
400 TeIC. JleT HA3aJ B 9TOM JOJIMHE TPYNIBLI JIOAEH MOJMHUIAIN TOAB-
JIeHUA KPYIHBIX JKHBOTHBIX, MHIDHPOBABLIMX Ha 3uMy Ha lor. Ilomsxu-
ras TpaBy, OXOTHMKM B3aroHAJIM CJIOHOB, AMKHUX OBIKOB, Jomajel, oje-
Hel, HOCOPOroB B ECTECTBEHHYIO JIOBYMIKY — Gosoructeiit ospar. Tam
OXOTHHKM yOuBasu KUBOTHBIX. ClelyeT OTMETHTb, UYTO KOJJIEKTHBHAA
oxora Tpebopana oT Jwojgeil yMmenua obmarbces Mexay coboit. dro cTH-
MYJUDOBAJIO PA3BHTHE pe4u, XOTHA Ha MepBBIX Mopax cpejcTsoM obie-
HUA MOTJH OBITE MHMHKA M JKECThI.

Takum ofpasomM, B HepHOJ CYLIECTBOBAHHMSA IIEPBLIX IIpeACTaBHUTENEH
yeJIOBeYeCKoro poja CTalH IpPOABJIATHCHA HOBbIE COInHaJibHble 3aKOHOMED-
HOCTH, KOTOpBIe B NAJLHEHIIEM CTAHYT IJIaBHBIMH (haKTOpPaMH pPasBUTHA
yesioBedeckoro obmecrtsa. Meluieaue, peds, XOTA W B IPHMHUTUBHOH (op-
Me, M3rOTOBJIeHHe OpYAMN TPy[Aa, MCHOONLI0BAHWE OTHHA, COODPYIKEHUE MKH-
JIMIT, BO3MOYKHO, HW3TOTOBJIEHME OMEMJAbl M3 IIKYD IO3BOJWUJIN JApPEeBHeH-
UM JIOAAM BBEIKHTE B CYPOBBIX KJIHMATHYECKHMX YCJIOBUAX W Jaxe 3a-
ceJUTh XoJojHbIe paionsl Eppasuu.

® 1. OxapaxTepuayiiTe OKaMeHelkle OCTAHKHM 4Ye/IOBEKa YMEJOoro.
® 2. T'ze u xorpa OblIM HAWJeHBl OKAMEHEJIOCTH 4YeJOBeKA NPAMOXOAA-
mero? KaxkoBel ux ocobermHOCTH?

§ 65. Ilosenenue wenogexa pa3ymHozo

3akaOUUTeNbHBI oTan (POPMHDOBAHHSA 4YeJI0BEK& COBDEMEHHOro THIIA
npoxoaun 300—30 rteic. mer Hasazn. Temnsl 9BOJIONHMM NOOYAANUI Gop-
MUDYIOIIUXCA Jdofedl 6uIIM pasauuHBIMM B pasHelx Mecrax. OHE ompe-
IenAauch Kak Ouojoruyeckumu (GaxkropamMu (MUTDAIUSA, NI0IALUA Of-
HUX NONVIALMKA, CMeIleHMe IPYIHX), TaKk M HAOHMDPABIIMMM CHJY COIH-
AJBHEIMHA (DAKTOpDAMH.

Heannepraasckuit 4esoBexk. HeaHJepranblbl NMOJYYHIM CBOe HasBa-
HME 110 MeCTy NepBoil HAXOAKM MX OKaMeHENILIX OCTAHKOB B joauHe He-
anzeprans 6su3 Iwoccensgopha (lepmanusa). Oxkamenenoctn Obiim o0Ha-
pyskeHsl B 1856 r., u moHayany K HHM OTHECJMCE KaK K OCTAaHKaM CO-
BPEMEHHOI'0 UeJIOBEeKa, CTPANABIIEr0 PAXHMTOM, APTPUTOM M IOJIYYMBIIETO
NP JKU3HM HECKOJBKO CHJILHBIX YAApPOB IO rojioBe (TakoBo 6wlno 3a-
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Pue. 96. PerkoHCTPYKIIUA BHENTHETO ODMHKA JPEBHUX JIOJEH.
Caesa — HeaHjeprajen, cnpaéd — KPOMAHbOHKA

KJIIOYeHHe naroioroaHaroma). Jiumme nocae onybauxopausa pabor Iap-
BHHa OKaMEHeJIOCTH IIPpHBJEeKJIH BHHMaHHe V4YeHBbIX.

K nacrosmemy spevmenn B Eppome u IOro-3amagmoit Asum Hajige-
Hbl ocraHkn okoao 200 Heangepransues. Bospact okameHelocTeid
30—300 teIc. mer. Haubonee XoOpomio M3y4YeHb! 3alaZHOEBPOINeCcKHe
HeaHJepPTaJbIbl, KOTOPBIX HA3BIBAIOT KJaccHYyecKUMH. OHH KHIA
70—30 teic. ger Haszax. Kiaccuueckue HeaHAepPTAbilbl ObLIM MYCKYJIH-
CTBIMH K KOpeHAacThIMH aioabMu poctoM 1,7 m m maccoit 70 xr. Ilaor-
HOE TeJIOCJIOMKEeHNe [OMOTaJi0 MM COXPAHATH TEIIO B VCAOBHAX XOJOJ-
Horo kaumara Esponmr negauxoporo nepuoga. ObHApyKeHHBIE Yepera eB-
pOHBﬁCHHX HeaHIepTaJdblleB HMEKT MOKATHIH 3106, HAATTa3HUYHBIE BAJIHKH,
3aTHIIOYHBIA Oyrop ¢ Gonbmum ocHoBanumeMm. OO0beM MO3ra COCTaBJIAN B
cpesgem 1500 cm® (puc. 96). Yepena nHeaHJepTaablleB, OOUTABUIMX B
Hro-3anagroil A3zun, MeHee MACCHBHBI, WMEIOT BBICOKHU J100, nmoabopo-
JOYHBIH BBICTYI, ¢1a00 BLIpAKeHHBIE HAANIA3HUYHBIE BaTHKH.

EBponeiickie HeaHIepTANLIBI UM B Mellepax, CIAVIKHUBIIHX eCTecT-
BEHHBIMH YKPBITMAMM OT X0JI0Ja CYPOBBIX 3MM. A3MaTcKue HeaHJepPTalb-
Ikl COOPYMAJH 1IaJalliv, MOKPBIBAH HX IIIKYypaM#H MHHBOTHBIX. C.TIE,EI,BI
OYAroB T'OBOPAT 00 MCIOJB30OBAHMM OrHs Jus oborpesa kuimnig. Hean-
AepTAJbLEl YMEIH PAasBOAUTEL OI'0OHL, BEICEKAd MCKPhBI M3 KYCKOB KOJde-
naHAa.

B amoxy HeaHgepTanbIeB VCIOMHHIACHL TexHoJorua obpaboTkm KaMm-
ia. Tmareasno obpabarTsiBas OTINENLI, HEAHIEPTAJNBLIIBEL CO3JaBajn DoJiee
pasHooOpasHbsle u Dojee crHelUaJU3UPOBAHHBIE ODYAMUHA [0 CPABHEHHWIO C
OpYAMAMH CBOHUX IpejiiecTBeHHUKOB (puc. 95, 3). Hanuuwme cpeam opy-
AU KaMEeHHBIX M KOCTAHBIX HIVI CBHAETEJBCTBYET O TOM, 4YTO HEAHAep-
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TanbIbl IHAH cebe ofesxay M3 IIKYp. B KauecTBe HUTOK OHHM HCIIOJb-
30BAJH CYXOMKHIHUA MKHUBOTHBIX.

HeanepTansisl, Mo-BAAMMOMY, OBLIH BecbMa JOBKHMHU OXOTHHKaMH,
TaK KaK HX CYIeCTBOBAHME B XOJOAHBIN NEpPHOJ HANPAMYIO 3aBHCENO OT
yCmenrsocTd oXoTbl. O6BeKTaMM OXOTHI ObLIM KaK Meaxue (JIMCHIBI, 3ai-
IBI, TTHIBI), TAK ¥ JOBOJBHO KPYHHBIE )XHBOTHBIE (CeBepHBIE OJIEHU, JIO-
majgn, MeABefH, 3yOpel M Jake MaMOHTEHI).

Heansepranbnsl nepBbIMH Cpefi MpeACTABMTEseHl Yel0BeYeCKOro po-
I8 CTAJHA CHCTEMATHYECKH XOPOHUTH yMepiiux. Mormiael ycTpauBajiuch B
nony memep. MepTBhIX KJajid B NO3y chdAmero Ha OOKy uenoBeKka M
cuabykaaym I[peiMeTaMHW, KOTOpPLIE IO I[IPeACTABISHHI0O HEaHJePTANIbIER
IOJKHE! OLITH CONMYTCTBOBATH yMepuieMmy (opykue, OpyAusd Tpyaa U Ip.).
CymiecTBOBAJ TAKMKe KYJAbT JKHUBOTHBIX, HA KOTOPBIX BeJach OXOTa.

06 ucKyccTBe HeaHJEPTAJbIEB M3BEeCTHO Kpaime mano. Haiinensr ko-
CTHBIH aMyJieT, MCHEIIpeHHada I[apamHHaMH TajJbKa, KYCKH KPacHOTO OK-
CHa JKeJiesd, pacTepThie B IMOPOIIOK COJW MapraHiia, BO3MOMHO IpHMe-
HABIIMECH [JIf PACKPAIIMBAHUA TeJa.

Taxum obpasom, (uauuecKue IaHHBIE W IlepejoBble 10 TeM BpeMme-
HAM TeXHUUYECKHe IPHEMBI CHeJalu BO3MOMKHBIM BBEDKMBAHHUE HeaHZEpP-
TA/BIEB B YCIOBHAX JIGJHUKOBOIO MEpHOAA. 3aXOPOHEHWH, PUTYAJbI, 3a-
YATKM MCKYCCTBA W PEJIMIHO3HBIX BEpPOBAHHMI IOBOPAT O AOCTHIKEHMH He-
aHzepTajbilaMu 00Jiee BLICOKOTO YPOBHSA PA3BUTHA CAMOCO3HAHMA, OMOLMIA,
aBCTPAKTHOrNO MBINIJIEHHS 110 CPABHEHHIO ¢ HMX IpeAllecTBeHHUKAMU.

MecTo HeaHZepTalblleB B 3BOJIONHH 4deaosBexa. Heangepranbnsl Obl-
JAH TYIHKOBOH BeTBbI0 B oBojionuu denoseka, B Espome, Adpuxe,
Bocrounoit Asuum u HMHIoHesum obHapyeHbl deperna, O0JbIION o0BeM
(1300 cm?®), oxpyrablit 3aTBIIOK, BBIIPAMJIEHHAS JHMIEBa# 4acTh, MeJSKHe
pPOBHBIE 3y0bI KOTOPBIX MO3BOJAKT CHUTATh MX IPUHAMJIEHKAIINMH [peB-
HelfmuM (opMaM uenoBeKa pasyMHOro. Bospacr HaiijleHHbIX Yepemos
100—300 Teic. neT, YTO TOBOPHUT O CYIIECTBOBAHWH 4YeJOBeKa PasyMHO-
ro 3ajloAT0 A0 MNOABIEHUA KJIACCHUECKMX HeaHJIepTAlbIEeB.

[Mo-BUANMOMY, UEJOBEeK NPAMOXOAAINMI, KuBmKH oxono 500 Tic.
ser Hasajy B CeBepHoit AdQpuke, [ajJ HAYAIO YeJOBEKY COBPEMEHHOTO (u-
auueckoro tuna (apesseiimas ¢gopma Homo sapiens), KOTOpheI B pesyJib-
TaTe HECKOJLKUX BOJIH MUTpanmii sacesamns cuavana IO0ro-3amanuyio Asmio,
a sarem Espony. B Eppomne mDoToMKaMH IEpPBRIX MHUI'DAIMOHHBIX BOJH 4e-
JI0BeKA TPAMOXOJAINIEr0 ABWJIHCH KJIACCHYECKHEe HEeaHJAepPTAJbIbl. ¥YYeHble
pPACCMATPHBAIOT MX K&K BBICOKO CIEIHATM3MPOBAHHLIN, AJaNTHPOBAHHBIH
K XOJIOAHOMY KJIMMATY [OABUA uYejoBeKka pasymHoro — Homo sapiens
neanderthalensis. Kuaaccuueckme HeaHepraibllbl JOCTHIIM BEePIIMHEI
CBOEr0 PAas3BMTHs BO BpPEMs IIOCJHEIHEro OJIe[[eHEeHNMs W HCYe3JH OKOJO
30 TeIC. JET Has3anl.

M3 oxkameHesocTell HeaHAEPTANbIEB Y/JAAJ0CH BBIAEIMTh M pPaCHIUA(pPO-
BaATh HeCKOJbKO ¢parmentos wMuroxongpuanrbHoit JIHK. Cpasaenne
HYKJIEOTHAHON mNocaeaoBaTe]bHOCTH MuToXoHApuaasnoi JHK nmeanaep-
TAJBIEBE M COBpPeMeHHBIX JIIO,I[Eﬁ' IIoATBEePAHIIO npeamnojoxXeHHe, 410 He-
AHJEPTANbIBl — TPEeHeTHYeCKH OTAelbHafd, XOTA M OJH3KOPOACTBEHHAHA
COBPEMEHHOMY 4YeJ0BeKy, BeTBb. 110 9THM JaHHBIM, MNOCHeAHME O6IIHH
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[pPe/IOK COBPEMEHHOTO YeJlOBeKa M HeaHJepTaiblieB cyimecrsosan 500 Tric,
JIET Hasaj.

IMpumeprno 30 TeIC. JeT Hasajg MophOJOTHUECKMe M3MEHEHHS YeIoBe-
K& B OCHOBHOM 3aBEePINMIHCE, U MHD HACEJHIH JIHN COBPEMEHHOI'0 TH-
na (nmoasujg Homo sapiens sapiens).

KpOM&HLOHHH. Bnepsme OKaMeHellble OCTAHKH 4YeJOBeKa COBpEMeHHO-
ro (PM3HYECKOro THMNA, JKUBIIENO0 B AOMCTOPHYECKYIO BIIOXY, ObLIM Haii-
Aensl B 1868 r. Ha roro-sanage ®pannun 61us ropoga Jlea-Dau. Bo Bpe-

Puc. 97. KpoMaHbOHCKOE WCKYCCTBO — nemepHsie  pocnucy Bo DpaHIUKA
(1—3), ¥Omuoit Amepure (4), na Hxnuom Ypane (5), CKYJBOTYPHBIe H3obpaxe-
HHUA MKUBOTHBEIX (6)
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Puc. 98. JlpesHeiimias Kapra, BRIpesaHHa#s Ha OMBHe MAMOHTA, M KOCTAHAA ILIA-
CTHHKA, BO3MOMKHO SBJIAKOMIAACH JIVHHBIM KajleHIapem

MA cTpouTenbHbiXx pabor B rpore Kpo-Manbon ObLIM 0OHADYKEHBI Y€ThHI-
pe 4YelOBEUECKHMX CKeJleTa, KPEeMHeBble OPYANA, MHOKECTBO MOPCKHX pa-
KOBHMH M 3y00B KMBOTHBIX C IPOCBEPJEHHBIMH OoTBepcTuamu. Jlogei, ro-
TOPBIM NPHHAAJIEIKANIH OKAMEHEJOCTH, HA3BaJM KPOMaHbOHIAMH.

KpoMaHBOHIIE! OBLIM HECKOJBLKO HHIKE CPeJHEero HbIHEUIHero esporei-
na. Poer MyRumHBI cocraBiasin B cpegHem 170 cm, macca — OKOJO
70 wr. [Ins 4epemnoB KPOMA&HBLOHIIEB XapaKTepHBI BBICOKMHU JI00, mpsaMas
(He BBICTYHAIONIAA Blepej) JMIEBas 4acTb, OTCYTCTBYIOIIMe MaH ciabo
pasBUTHIe HAAIVIA3HUYHBIE BAJIWKK, He(OJBIIME YeIOCTH C MEJKHMH DOB-
HBIMH 3y0aMu, XOpomio pasBuThIi moabGopoAouHEl BeICTyHn. OO6BbeM MO3-
ra KpoMaHbOHIA B cpexHeMm Onin pasen 1400 cv®, Tlo MHEHMIO JTHHIBH-
CTOB M AHATOMOB, DACHOJOKeHHe IIoJocTel Hoca ¥ pra, YAJWHEHHAsA
IIOTKA MO3BOJAJM KPOMAHBOHIIAM HM3AaBATH 3BYKH, ropasago Oosee 4er-
Kue ¥ pasHooOpasHEIE, UeM 3BYKH, JOCTYIHBIE HX NpeIlIeCTBEHHUKAM.
B nesnoM 1mo cBoeMy (DU3MYECKOMY CTPOEHHI0O KPOMAHBOHIIbI He OTJINYa-
JMChL OT COBpPeMeHHEIX Joged (puc. 96).

KpoMaHBOHIE KHJIM BO BpPeMS TOCAEIHEro JIeJHUKOBOIO IepHoja.
Kak ¥ HeamJepTasibllbl, OHM HACEJSAJIM Iemephl JU00 COOPYMKAIH MKUIN-
ma B BHJle IIATPOB M3 IIKYD KUBOTHEIX. Ha CTOAHKAX KPOMAHBLOHIIEB
ofHapyKeHbl pasHooOpasHble, TIIATEAbHO M3IOTOBJIEHHBIE U3 KAMHA M KO-
creit JKUBOTHBRIX Opyausa Tpyaa (puc. 95, 4—6). Beumn HalgeHbl UIVILL C
VUIKAMH, KDPHYKH [IAA JIOBJM DPbIO, rapnyHbl, JYKH.

KpoManpoHCKHIT 4YesoBeK OblI NepBBIM co3jaTeieM MYSBIKH (Haizge-
HEI KOCTHHBIE [YA0YKH) H, camMoe TiaBHoe, xynoxHuUKOM. B memepax o06-
HApy’KeHbl HACKaJbHble DUCYHKH, HA KOTOPBIX M300pasKeHbl OT/AeJbHBIE
JUBOTHEIE M IIeNbIe OXOTHMYBM cUeHKH. HaliieHbl KOCTAHbIE CTATY3TKH
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JIONeH W KUBOTHBIX, pasHooOpasHele ykpamernus (puc. 97). Kpomaunou-
LBl JOCTUIVIM BaXXKHeiflleidl cTyneHN MHTeIeKTYAJIbHOIO PA3SBHTHS — CIIO-
COOHOCTH OIePHPOBATH CHMBOJAMH. BMecTe ¢ M306paskeHHAMH KHBOTHBIX
KPOMaHbOHIBI OCTABMJIM Ha CTeHAX Iellep HEeNOHATHLIe y3opbl. CaMbIMK
JAPEBHMMM 13 3THX B3arafoyHbIX 3HAKOB HABJIAIOTCH KOHTYDHl HeJOBede-
CKHX JsanoHeil. KpOMAHEOHCKOMY 4YeJIOBEKY NpHHAAIEKUT ApeBHEHIIasn
Kapra, BpIpe3aHHad Ha OMBHE MaMOHTA, & TAKKe 3araflouHbIe KOCTAHLIE
IJIACTMHKYM, YKpalleHHble Toykamu (puc. 98). MccnemoBanua mog Muk-
POCKONIOM MOKAa3aJd, YTO TOT, KTO BhIPe3aJ] METKH, MHOTOKPATHO MeHJ
OPYAHA, CHJIy M yroJl HaXWUMa., YUYeHEBIe CUHTAKT, YTO OTH IIACTHHKH
MOT'YyT OPEJCTAaBIATL COO0H JIYHHBIH KalleHJapk.

CpaBrenne mutoxoHapmanbueix JIHK, noayuensix or npeAcTaBATe-
Jiefl PA3MUYHBIX COBPEMEHHBIX MONMYJISALHI UelTOBeKa, MOKA3AN0, YTO BCE
OHH BOCXOAAT K OAHOW NpeAKOBOH IOCAe[0BATENBLHOCTH HYKJIEOTHHOB. Ilo
pasHooOpasuio MuroxoHApuasbHbIX [JHK coBpeMeHHBIX jgofedl OBIIO
YCTAHOBJIEHO, 4YTO TIPEJKOBAH MOCIEN0BATEJBHOCTL CYIIECTBOBAJA I/e-TO

100000 90000 80000 70000 60000 50000 40000 30000 20000 10000 0

neT Hasan _ i

Puc. 99. Pacceslenne coBpeMeHHOro uenoseka sa mociaegnme 100 TeIc. jer
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Pue. 100. OBmaa cxema 3BOJOIMKN FOMHHOWA0B

B Bocrounoit Adpure oxomo 200 teic. ser Hazaj. Takum obpaszom, He-
CMOTPA HA TO 49TO M[PEJCTABMTENH &BCTPAJIONMUTEKOB M JIOAEU BHUIOB de-
JIOBEK TIPAMOXOASAIINI, YeJIOBEK YMeNhI H 4YeJlOBeK Pa3yMHBIN IOABH
HeaHAepTaJlbCKHil ¥ 9TOMY BPeMEHH IIMPOKO PACCeNHJIHChL M0 3eMJle, OHHA
HEe CTAJIH POJOHAYAJBHHKAMH COBDEMEHHBIX Jofel. KpoMaHEOHIIEI, Be-
pOfITHEe BCEro, NPOM30LILIM OT HeDoJBINOH rpynnel ApeBHeil (opMmel de-
JIOBEKA pasyMmHOro, xusurero B Adpure oxono 200 Twic. Jer Hasan.

Paccenenue miofell coBpeMeHHOro Tuma Hauajgock npumepso 100 reic.
ner Haszajg. OHo muto ua Adpuru ueped Cysuxuil nepelreek B JIBYX Ha-
npasnenuax (puc. 99). Oxna Bersb paccenenus Obina Hampasiaena B IOro-
Bocrounyio, Bocrounyio um Cesepo-Bocrounyio Asuio, apyras — B 3a-
nagayiw Asuioo u Eppony. BeLI0 HECKONLKO BOJH MHIPAIMI JA0HMCTOPH-
yeckux Jgwoaein ma Cesepo-Bocrounoit Asum uepes BepuHros nepeiieex B
Cesepryo u aanee B Hxuyio Amepury (40 Twic., 14—12 reIC., 9 TBIC.
ger Hazan). B Apcrpanuio u Ha ocrpoBa OxeaHHMHN 4YesI0BeK IIPOHUK M3
HOro-Bocrounoit Asun oxosno 50 teic. jner Hasan. 40 Teic. JieT Hasajg co-
BpeMeHHBIH dYesioBeK 3acenuna Eppony. B paccenennm desloBeKa cyuiecT-
BEHHYI POJb HIPaJl LHUKJIMYECKHEe H3MEHEeHHA KJWMaTa, [POHMCXO0JHB-
e C MHTEPBAJIOM B JECATKH ThICAY JIET.

Obmasi cxeMa MCTOPMHM BOZHWKHOBEHWA W 3BOJIOIHHM FOMHUHOMUIOB M30-
Opaxkena Ha pucyare 100. Ha mem BHAHO, 4TO JHHHMH, BeAyIIHe K CO-
BpEeMEHHEIM UeJI0BeK00OpasHhIM 00e3bsiHAM ¥ uYe/IoBeKy, paszenunnnch 6o-
jgee 6 muan ger Haszaj. [lyTe pasBUTHA OT KHBOTHOTO [0 4YeJOBeKa He
OBl MPAMBIM W OJHO3HAUHBIM. HekoTOpble H3 [IpEeAIIeCTBEHHHUKOB YeJo-
BEKA HE CMOTJHM ero 3aBepIIuTh M BeIMepsu. JInmb oxHolt HeGoubiroit
Irpynne AOMCTOPUYEeCKHX JI0/eil pasBUTHE HWHTEJNJIeKTA, pPedH, COIHAab-
HBIX OTHOIIEHHMMH, TPYAOBOH AEATEILHOCTH MO3BOJHIO HE TOJBKO YCIIemI-
HO KOHKYPHPOBATHL ¢ APYTHMH MPUMaTaAMH, HO H JATh HAYAJO COBPeMeH-
HOMY YeJIOBeYeCTBY.
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& 1. OxapakTepuayiiTe OxKaMeHeIBle OCTAHKH HEAHJEPTANLCKOTO UejoBe-
ka., Yro BamM uBBeCcTHO 0 KHAHM orux Jiogei? Kaxoso mx mecto
B 9BONIOUMM dYejoBera?

® 2. Kakue (aKThl CBUIETENBCTBYIOT O BRICOKOM DA3BUTHMN HHTE/LIEKTA
KPOMAHBOHIIER?

® 3. Kaxolf KOHTHHEHT MOMHO CUHTATL TPAPOJMHOI COBPEMEHHOTO He-
noBeka? Ilouemy?

§ 66. daxmopu. ssonoyuu wenosexa

KauecTserHOe cBoeo6pasue 3BOJIONAM UYeNOBEKA 3AKIIOYAETCH B TOM,
UTO ee ABMMKYUIMMH CHJIaMH OBIAIM He TOJMLKO OUOJOrMYecKHe, HO U CO-
nuaneHele (PAKTOPHI, NPHUYEM HMMEHHO [OCJeJHMEe MMEJIM pemaiolee 3HA-
9eHMe B NpOIecce CTAHOBJEHMS YeJOBEeKa M INPOJOIKAIOT MIDAThH Beay-
Iy poJib B PA3BUTHM COBPEMEHHOIO dYeJI0OBedYecKoro obmectsa.

Buosornyeckue (haKTOpHI IBOMIOLMH UesoBeKa, UenoBex, Kax J1060i
Apyro#t Gmonoruyeckuit BHA, HOABWJICA HA 3eMie B pe3yJbTaTe B3amMo-
CBABAHHOIO JeACTBUA (DAKTOPOB IBONIONMHU KMBOro mMupa. Kaxum e 06-
pPasoM ecTeCTBeHHBIH 0TGOP CrmocoGCTBOBAJ 3aKpemyeHHIo Tex MopdoJo-
rudyeckux ocobeHHOCTelf YeIoBeKa, KOTODHIMM OH OTJIMYAETCS OT Oamixaii-
IIMX POACTBEHHUKOB CPEAH MKMBOTHBIX?

OCHOBHBIMM TDUYMHAMH, 32CTABHBIIMMH HEKOTZA APEBECHBIX JKUBOT-
HBEIX [epedTH K JKU3HM Ha semue, OBLIM COKpAlIeHWE MJIOMIALM TPOIM-
YEeCKHX JIECOB, COOTBETCTBEHHOE YMEHBIIEHHEe KOpPMOBOH 06asel M, Kax
caeAcTBHe, YKPYNHEHHE pasMepoB Tena. [lelo B TOM, 4YTO yBeJIHYEHHe
pasMepoB Tesla COIPOBOMKAAETCA Bo3pacTaHueM abCONIOTHBIX, HO CHUMKE-
HHEM OTHOCHTEJbHBIX (T. €. Ha eIMHHUIY MAacchl Texa) norpebHocTeif B
nuie. KpymHble KHBOTHBIE MOrYT NMO3BOJMUTHL cefe NMHUTAHME MeHee Ka-
aopuitHoi numeil. CoxpalleHne MUIOIIAAN TPOIMMYECKUX JECOB YCHIIHJIO
KOHKYDeHIHIO MexAy obesbanamMu. PasHbie BHABI M0-PAa3HOMY IIOOIILIA
K PpeIIeHHI0 BCTABUIMX Mepeji HUMHM npobaem. Heroropele nHayumiauce
6ricTpo GeraTh Ha YeThIPEX KOHEYHOCTAX W OCBOWJIH OTKPBITYIO MeCT-
HOCTE (caBaHHY). IIpmmepom caykar naBmasbl. I'opuuiaM HuX OIpOMHAaA
(usnveckas MOIb MO3BOJHIA OCTATHCH B JieCy, HAXOAACh IIPH 9TOM BHE
KoHKypeHnuH. llluMnanse okasanuch MeHee CHENUAIN3HPOBAHHBIMH W3
BCeX 4Ye/n0BeK00OpasHelx 06e3bsn. OHM MOrYT JIOBKO JA3MTh IO JepeBb-
AM ¥ JIOBOJIBHO ObICTpo Oerarh mo 3emute. Y TONBKO TOMMHUABI PeLININ
BCTABIINE Mepes HUMA TpobJieMbl VHUKAJIBHBIM CIOCOGOM: OHH OCBOMJIHM
nepeJBHKeHNe HA JABYX Horax. Ilouemy aTor crocof nepejBHMKeHNA OKa-
3aJIicA AN HUX BBITOJHBIM?

OnEuM M3 CHeACTBHH YBEIMYEHWA DASMEPOB TeJa SABJIAETCH VIJIHHE-
HHEe TPOAOIMHUTENbHOCTH H3HM, 4YTO CONPOBOKIAETCA VAJMHEHHEM Ie-
puoja OepeMeHHOCTH M 3aMeJJEHHEM TeMIIOB DasMHOMKeHHs., Y 4YejoBe-
KOOOpasHbIX 00e3bAH OJWH AETEHBIII poXAaeTcA pas B 5—6 mger. Ero
ruGesb B pe3yJibTaTeé HECUACTHOrO CIYYAA OKAa3hIBAETCH OUEHB JOPOTOM
norepeil ans nonynamuH. JIBYHOrMM 4enoBekooOpasHLIM 06e3bAHAM yia-
JIock M30ekaTh MOoA00HOH KPHUTHUeCKOH cHTyaumu. IOMMHMAB HAYYHIUCH
3a00THTHCA ONHOBPEMEHHO O ABYX, TpPexX, ueThIpex aeTeHbImax. Ho aTo
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morpebosano Gosbine BpeMeHM, CHJI H BHH-
M8HUHA, KOTOphle caMKa /JoJkHa Obljaa
yAenIATHL cBoeMy noToMcTBY. OH& BBIHYMK-
geHa OblIa OTKA34ThCA OT MHOPHX JPYTIHX
(opM AKTHBHOCTH, B TOM YHCJE H OT IO-
WCKa UK. OTHM 3aHHMAJHCH CAMILI H
Geagerusle caMyu. OcBobox/ieHNHe IepeIHUX
KOHEYHOCTEeH 0T y4acTHuA B MepelBHIKeHHU
MO3BOJIMJI0 MPUHOCHTE OOJIBINE MHINU A
caMoOK M JeTeHblmeil. B cromuBmieicHa cu-
TYALIUY NepelBHIKEeHMEe Ha YeThIpeX KOoHed-
HOCTAX cTano HeHy:HbIM. Hanporus, npsa-
MOXOMK/IeHHe JAJI0 POMHHHAAM PAL NpeuMy-
IIeCTB, CAMBIM IeHHBIM HW3 KOTOPBIX
OKa3aJIach CIycTs 2 MJH JeT BO3MOMKHOCTH
H3roTOBJIEHUA OpYAMH Tpyaa.

Counansusie (paKTOPBl 3BOJIOIHYM UYeJo-
pera. CosjgaHuve ¥ HCIOJNL30OBAHWE ODPYAUH
TPY/Aa IOBEICAIO IPHCIOCOO/JIEeHHOCTL IpeB-
Hero uegoBeka. C aroro MmomeHTa Jo0ble HA-
CJIeICTBEHHbIEe MBMEHEHUA B €ro OpraHu3Me,
OKAa3bIBABIIMECH IMOJIeBHBIMI B OpPYAHIHOMN
JIeATeIEHOCTH, 3aKPEIUIANNCE eCTECTBEHHBIM
oT00opoM. DBOJIOIMOHHBIM IIpeo0OpaszoBaHUeM
IMOABEPrajuchk nepeanune KoHeuy”ocTd. Cy-
Af 1[I0 OKAMEHEeJIOCTAM M OpyAMAM TpyAa,
ocTerneHHo MeHaAJach pabouad MMO3HIIHUA
PVKH, crocod aaxeara, MOJIOMEHUe Tajbles,
CHJIOBOE Hamps:KeHHe. B TeXHOIOrMM mM3ro-
TOBJIEHHA OPYAMH COKPAIAJOch YUCIO CHITh-
HBIX VYAAPOB, VBEJIWYMBAJIOCH KOJIUYECTBO
MeJIKMX M TOYHBIX ABHKEHHH KHCTH U IIAJTb-
LeB, (paKTOp CHJBL CTAJ yCTYNAaTh (DakTopy
TOYHOCTH B JOBKOCTH.

CreacTsueM HMCIONb30BAHMA OpyAMi mpH
pasaeNKe TYII M IIPUCOTOBNEHWS NHINW HA
OTHEe CTAJI0 YMeHbIIIeHWe HATPY3KH HAa He-
BaTeJabHBIN ammapar. Ha uepene uenoBeka
MOCTENIEHHO HCYe3J Tl Te€ KOCTHhIE BBICTYIIBI,
K KOTOPEIM Y 00e3bfAH KpenAaTCA MOIIHBIE
JKEeBATENbHBIE MbIIIEL. Yepen cran OGomee
OKPYTIJILIM, YEJIOCTH — MeHee MacCHBHBIMH,
JIMIIEBOH OT/eJ1 — BhIIPAMIEHHEIM (pue. 101).

Opynue tpyna wMoxeT ObITE CHeJIaHO
TOJBKO B TOM CJIyYae, e€caIMm B Boobpame-
HUHM ero CO3JaTelisi CKJAIbIBAETCA MBICJIEH-
HBIH 00pad M oOco3sHaHHad Nelb TpyJa.
Tpynosas AeATeNbHOCTH YEJOBEKA IIOMOra-
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Jla pasBUTHIO CHOCODHOCTH BOCIPOM3BOAMTL B YME CBSI3HBIE IIPEACTABJIE-
HHA O IpeIMeTAX M MAHUOYJIALHAX C HUMH.

IIpeanocelikoil K pasBATHI0 pevYH OOJI3KeH OBl CIOYMUTH A0CTATOYHO
Pa3BUTHIA MO3T, NO3BOJMBIINH YeJOBEKY ACCOINHHMPOBATL PasHOOOpa3HBIE
3BYKM U npejcraBienus. Peus o0A3aHa CBOMM IDOMCXOMAEHHEM IIOApa-
JKAHUI0O M BH/JOM3MEHEHMI0 DPAa3JIMYHBIX €CTeCTBEHHBIX 3BYKOB (roJIOCOB
JKHBOTHLIX, MHCTHHKTHBHBIX KPHUKOB camoro desoseka). IIpemmyuiecrsa
CIIOUEeHHs CcOOOIIecTBa ¢ MOMOINBK PEUYEeBLIX CHTHAJNOB CTAHOBHIMCH OUe-
BHAHBLIMUA. TpeHUPOBKA M NoJpa)kaHUe Jesaju pedb Bce Gosee ujeHOpas-
JIeJIBHOI M COBEpIIeHHOH.

Taxum obpasoMm, OTIHUUTENBHBIE OCODEHHOCTH YEJOBEKA — MBIIILIe-
HHE, pedb, CIOCODHOCTHE K OPYLUHHOH [eATEeNBHOCTH — BO3HUKIM B XO-
Je ¥ Ha OCHOBe ero OMOJIOrMYecKoro passuTHA. Biarogapsa atum ocobeH-
HOCTAM 4YeJIOBEK HAYYMJICA [POTHBOCTOATH HEOJArONpPHUATHBIM BoaielcT-
BUSIM Cpejbl B TAKOH Mepe, 4YTO ero JAalbHeiIee pasBUTHE CTAaJO
OnpefeNATLECA He CTOJBKO OMOJOrHYeCKUMH (DAKTOPAMM, CKOJBKO YMEHWH-
€M CO3/1aBATh COBEpPIIeHHbIe OPYAUSA TPyla, VCTPAHBATE MXKUIWALIA, TOOHI-
BaTh NHINY, PAa3BOAHUTEL CKOT M BBIPAILIMBATL CheAobHEIe pacTeHus. Pop-
MHPOBAHHE JATHX HABBIKOEBE IIPDOHCXOAHUT IIyTEM OGY‘IGHPIH H BO3MOHA{HO
TOJIBKO B YCJOBHAX YeJOBEUEeCKOro o0imecTBa, T. €. B COLMAJLHON cpe-
nae. Iloaromy OpyaMilHYIO JeATENBHOCTH HAPAAY C OOIIECTBEHHBIM 00pa-
30M JKHM3HH, Pedbli0 U MbIIIJIEHUMEeM Ha3bIBAOT COIIHAJbHBIMH (haKTopaMu
DBOJIIOLIMH dYesoBeKA. JleTH, BEIpOCIIME M3O0JIHPOBAHHO OT JIHOJel, He yMme-
IOT TOBOPUTH, HE CIHOCOOHBI K VMCTBEHHOW JIeATENBHOCTH, K OOIIEHHUIO ©
apyrumu gioabMu. Mx nosegeHme GoJiblile HATIOMHHAET MOBEACHUE HH-
BOTHBIX, CPeJIH KOTOPBIX OHH OK&3aJHCh BCKOpPE IIOCJIe POMIAeHUA.

DopMHpOBaHHE HYeNOBEKA HEPA3PHIBHO CBA3AHO ¢ (DOPMHUPOBAHUEM ue-
JoBevyeckoro obmectsa. [pyruMu cloBaMM, AHTPOIOreHe3 HEOTALNMM OT
conuoreHeza. Bmecre OHHM COCTABJAAIOT €IHHBIA IPOLECC CTAHOBJICHHSA ue-
JIOBeYeCTBA — AHTPOIOCOLMOreHEes.

CooTrHONIEHHEe OHOJOTHYECKHX M COLHAJBHBIX (DAKTOPOB B 3IBOJIIONHH
yejoBera. Buosornueckue (GaKTOPBl HUIrpasd pellamwmyio pojb Ha paH-
HHMX 9rTanax sBoaonuu rommHH]. [lourn Bee OHU TPOJAOIKAIOT AeliCTBO-
BATH B HacroAulee BpemfA. MyranmoHHas M KoMOMHATHBHAA H3MEHUM-
BOCTE MOAAEPIKHBAIOT I'€HETHYECKYI) PA3HOKAYECTBEHHOCTh YEJOBEUECTREA.
Kosnebanus YHCIEHHOCTH JNIOAEN BO BpeMs 3MWJAEMHI, BOHH CIydaiiHBIM
o0pa3oM MEHAEeT YAaCTOTHI I'eHOB B IONYJASALMAX 4YejoBeka. Ilepeuncien-
Hble (DAKTOPEI COBMECTHO IIOCTABJAIOT MATEPHAN AJA ECTEeCTBEHHOI'O OT-
fopa, KOTOpRIH JAelCTBYEeT HA BCEX CTAAUAX PA3BHTHA dejoBeKa (BuIbpa-
KOBKA TaMeT C XPOMOCOMHBIMH IEpPecTpoHKaMHu, MepPTBOPOKIeHMH, Oec-
njaofHEle Gpaku, cMepTh oT OosesdHed u Ap.).

EnnECTBEHHEIM OHOJNOrHYeCKUM (PAKTOPOM, YTPATHBIIAM CBOE 3IHAUE-
HHe B JBOJKHIHWH COBPEMEeHHOI'0 4YellOBeKa, ABJAETCHA M30JNALNA. B ano-
Xy COBEDIIEHHBIX TEeXHHYECKHUX CPEACTB HEepeABHIKEHUS MHOCTOSHHAA MM-
rpanus Jgojeil npuBeJa K TOMY, YTO [OYTH HE OCTAJIOCh TI'eHEeTHUYeCKH
M30JMPOBAHHBIX TI'PYII HACETCHHS.

Ba mocnegume 40 TeIc. JgerT (uanyeckuit obOAMK Jionell MOYTH He H3-
venuicsa. Ho aro He o3HAUAET NpEKpALIEHUsS SBOJIONMH 4YeJoBeKa Kak
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fuomornueckoro Buaa. Caeayer saMeTHTh, uTo 40 ThIC, JIET — BTO Bce-
ro aumb 2% OT BpeMeHHM CYIECTBOBAHMS 4YEJOBEYECKOro poja. YJIOBHUThb
mopdoJornuecKie MIMEHEHHs 4YeIoBeKa 38 CTOJb KOPDOTKHI B reojoru-
yeckoM macmTafe 0Tpesok BpeMeHH KpaifHe CJIOKHO.

ITo mepe e¢TaHOBJEHUA YeJOBeUeCcKOro obmiecTBa BO3HMKIA ocobas ¢op-
Ma CBSI3M MeXKJy IOKOJEeHMSMHM B BHUJE NPEeMCTBEHHOCTH MaTepHaJbHOM
U AyXoBHOM KyabTyphl. Ilo amamorum c cucTeMON Hac/JeJ0BaHUS TeHETH-
yecKOM HH(POPMAIHHM MOXXHO T'OBODUTL O CHCTeMe HAC/JeZOBAHHA KYJb-
rypHo#i mHMopmamuu. WX orauuua 3akjgoodaioTca B caepyiomem. I'eme-
THdeckas MHGOpPMAlUUA MepefaeTcs OT poxuTeneir K moromkam. KyuabTyp-
Has MHGOpPMAIUA AoCcTyNnHA JI060My desoBeKky. CMepTh yeloBeKa NPUBOAHT
K 6e3BO3BPATHOMY HCUE3HOBEHHWIO YHWKANBHONH KOMOMHAIIMU €ro TI'eHOB.
Hanporus, OIbIT, HAKOIJIEHHBLIN YeJIOBEKOM, BJHMBaeTcs B obujedesoBede-
CKYI0 KyasTypy. HakoHel, CKOpPOCTh pPacIpOoCTpaHEHUA KYJIbTYPHOH HH-
(popmanum ropasno Gosblie CKOPOCTH Nepefadd reHeTHMYeckoit uHbopMma-
nuu. ClreacTBMeM YKA3aHHBIX DPA3JN4Ynil ABIAETCA TO, YTO COBPEMEHHBIH
YeIOBEK KAK COIMAJBHOE CYIIECTBO pasBHBaeTcd ropasio OwicTpee, 4yeMm
KaK CyliecTBo OHOJIOrHYECKOe.

B Xo/e 9BOIONMA uUeaoBeK mpmobpes Benmuaimee nmpeumymiectso. On
HAYUMJICH TOAJEPKUBATH FAPMOHMIO MeXIY CBOMM HEM3MEeHSIOLIMMCH Te-
JI0M M usMeHspWeilcsa npupojgoil. B atom sakgiodaercs KadecTBeHHOE
cBoeoOpasue HBOJIIOIMU YeI0BEKA.

Yenoseueckue pacbl. B cOBpeMEHHOM UYeJIOBEUYECTBE BBIAEIAIOT TPH
OCHOBHEIE DACBHI: €8PONCOUIHYI0, MOHZOAOUOHYID W IKEAMOPUALLHYIO
(Hezpo-asempanoudnyro). Pacsl — 2310 GoJbIIME TPYNIbLL JIHOAEH, OTIHu-
yaluecsd HEKOTOPLIMH BHEIIHHMHM [IPU3HAKAMM, TAKHMH, KaxK IBeT
KOMKH, rjiaz ¥ BoJioc, (hopma BoOJIOC, 4epThl Juna. PopMHPOBAHUIO PACO-
BHIX IPH3HAKOB CHOCODCTBOBAJIO TO, YTO PACCEJEHHe 4YesJoBeKa M0 3eM-
ge 100—10 Teic. JerT Ha3ajJ NPOXOAUIO HEMHOTOYMCIEHHBLIMU I'DYNIaMH,
COCTABAABIIMMH HeOOJBIIYI0 YACTb HCXOZHOH IONYAANUH. ITO TIPHBOIH-
JO K TOMY, 4YTO BHOBL 00pasoBaBLUMECH H30JIMPOBAHHEBIE IONYJIALKMH OT-
AMYAIHCE APYT OT [APYyra KOHIEHTPAIMAMH TeX HJIN MHBIX reHoB. Tak
Kax HapojoHaceleHue 3eM/Ii B TeUeHWE HTOTO Iepuoja ObLIO O4YeHbL He-
Besinko (He Oosiee 3 MJH uesJoBeK 15 Thic. JeT Hasaja), BHOBE o06paso-
BaBIIMECH TONYJIANNH B PasHbIX 4acTAX CBeTa PasBUBAINChL M30JMPOBAH-
HO JApyr OT Apyra.

B pasHbIX KJIMMATHUYECKHX YCIOBHAX MOJ MAeHCTBUEM eCTeCTBEHHOTO
orbopa HA OCHOBE OTAWYAKIMNXCHA I'eHO(MOHIO0B CcHOPMHPOBAIHCHL Xapak-
TepHBIe BHEIIHHE YepThl 4YesioBedecKMX pac. OfHAKO 3TO HEe TNPHBEJIO K
00pa3oBAHMIO pPAa3HBIX BH/JA0B, U TMPeACTABHTENeH BceX pac OTHOCAT K
ofHOMY OHOJOrMYeCKOMY BHAY — uenoBexk pasymHbiid. Ilo cmocoGrocTH
K TIO3HAHMK, K TPYAOBOH JEATEJLHOCTH, TBOPYECKHM CIOCOOHOCTAM BCe
pacel OAMHAKOBBI. B HAacTosilee BpeMs pACOBbIE NPU3HAKHM He SBJAIOT-
¢ NMPHUCIoCcODUTENEHEIMA. YBeJIHYeHHe HAPOJOHACE/eHUA, Pe3KOe CHHMKe-
HUE YPOBHA H30IANMUM MONYAAUHA, IOCTeNeHHOe HCYe3HOBEHHE PACOBBIX,
3THHYECKHWX M PeJUTMO3HBIX [peJpacCylKOB MNPUBOJAAT K PA3MBIBAHHIO
MexpacoBeiX pasauyuii. Ilo-Buaumomy, B OyAyIieM oTH DPas3IM4YMA LOJIAHK-
HBl MCYE3HYTb.
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1.
2.
3.

Yro mompasymeBaioT moj OHONOrHYECKHMMH M COLHANLHEIME (ak-
TOPAMHM 3BONOINHU YeN0oBeKa?

AHTpONOreHe3 HeOTAENHM OT conuoreHeaa. ObocHyiiTe aTo yTBep:k-
lenune,

Ha KOHKDETHHIX NpPHUMepax NOKAXKHTe, YTO YHHKAJbHEE OHOJIOIH-
yeckue opmer (Kakoit, HeccrmopHO, ABIAETCH YeNoBeK) Moryr dop-
MHpPOBATBCA B pe3yJibTarTe jJeilcTBusA 0ObIUHBIX GUoJormueckux Qak-
TOPOB.

TMogBoas uTOrM OGCYMAEHWI0 BO3ZMOMHBIX CHOCOGOB pPA3BUTHA de-
JOBeKa W3 Hekoropod Huame# dopmer, Y. Hapeun B cBoeit kHu-
re «IIpoHcxoMaeHHMe dYenoBeKa M I0JOBOH oTfop» cHenas BEIBO,
4TO ¢HMMEILIHecH Yy dYesJoBeKa (H3MUYecKne NPHU3HAKM npuobpere-
HBEI B peayJibTarTe JelCTBHA eCTeCTBEHHOro oTfopa, & HEKOTOphle —
nosnosoro orbopas. epmor Apraiinb saMerui, 4TO B LEJIOM <«Op-
raHM3anMsa YeJOBeKA OTKJAOHHIACH OT OPraHU3AHM JKUBOTHBIX B
cTopony Bonbmeit (uanyeckoi GecnomoniHOCTH U caabocTH — VKJIO-
HEeHHe, KOTOpPOe M3 BCeX [APYIHX BCEro MEHbIIEe MOMHO IPHIIMCATH
ecTecTBeHHOMY orTGopy». [lapBuMH 6iecTAle BHIIIEJ U3 9TOH CHTY-
anuu. A uro OBl OTBETHIM BB C HO3UIHH COBPEMEHHLIX 3HAHMIM
06 sBomonuH YenoBexa?

. IIpopomxaerca nM 9BONIONMA . YeJIOBEKA Kak OGMONOrMYeCKOro BH-

na? Kak BBl cuMTaeTe, OCTAHETCS JM YENIOBEK PASYMHEIR eJHHEIM
BHgOM?

. [IpuBenuTe TmpHMepHl, AOKASLIBAIOLIME, YTO KYJALTYPHOE DAdBUTHE

YesloBeUecTBa MeT ropasjgo GmicTpee, wem Gumonmormueckoe. [lowemy?



OCHOBbI 3KOJI0TUK

I'nasa XV. 9KOCHCTEMBbI

§ 67. IIpedmem sxonozuu.
Jxonozuvecxue gpaxmops. cpedot

Hupble OpraHM3MBl M MX HEMKHUBOE OKDPY)KeHHWe Hepa3pPLIBHO CBSA3AHBI
APYT ¢ APYrOM U HAXOAATCA B NOCTOAHHOM B3aumopeiicrsuu. Cosmect-
HO JKMBYIIMe OPraHW3Mbl PA3TMYHBLIX BHIOB 00MEHMBAIOTCA BELIECTBOM M
sHeprueit Meskay cofoif M oKpykamomel ux (uanueckoi cpenoit. Ira
CeTh BelIeCTBeHHO-3HEPreTHYeCKMX B3auUMOCBfA3ell oO0beluHAET KUBbIE
OpPraHM3Mbl M OKPYKAIOINYI0 HX CPeAy B CJOXKHBIE JKOA0ZUYECKUE Cuc
membl.

Ipeamer axonormm. Jxoaozus (0T rped. «oitkocs — xunume, yoe-
JKHINE U «JIOroc» — HAyKa) — 3TO HAYKA O B3AMMOOTHOIIEHHAX MHMBBIX
OpraHUaMOB ¥ CpeAbl WX OOMTAHHA. DKOJOTHA 32HMMAETCA OTAEJbHBIMH
oco6AMH, MONYAALMAMH (COCTOALMMHM M3 ocobell opHOro BMAa), coobme-
cTBAMHM (COCTOAIMMM M3 MONYJAUMH) ¥ SKOCHCTeMaMM (BKJIIOYAKIIHMH
cooDlecTBa M OKDYKAKOLIYI0 MX cpeAy). DKOIOrd M3ydalT, Kak cpeaa
BIMAET HA KUBBIE OPraHW3MbI ¥ KAK OPraHM3Mbl BO3JEHCTBYIOT Ha Cpe-
ay. Hccrneaya momynsmuu, 9KOJOTH peIllalT BOMPOCH 06 OTAENBLHBIX BH-
nax, ob ycTOMUMBBIX M3MEHEHHMAX M KoJeDaHHAX YHCIEHHOCTH MOIysd-
uuit., I[Ipy mayueHun coobUiecTB PACCMATPUBAETCA MX COCTAB MJIM CTPYK-
Typa, a TaK/Ke TPOXOXKIeHHe ueped coobllecTBa SHEPrMM M BeIecTBa,
T. €. TO, UTO HABBIBAKT (PYHKUUOHUpOBAHUEM coobuiecms.

Dxogorus SaAHMMAaeT 3HAUWTEIRHOE MeCTo cpeiau Apyrux OGuonormue-
CKUX AMCHMILINH ¥ CBH3aHA C IeHEeTHKOI, DBONIOIMHOHHBIM YYEHHEM, 3TO-
gorueil (Hayko#l o ToOBeAeHHHM), (PU3MOJIOTHEN.

Camasi TecHas CBA3hL CYIIECTBYET MeJKAy aKoJormei m Teopueil sBO-
monuu. Brarojgaps ecrecTBeHHOMY o0T0OpY B IIpoIlecce HCTOPUUYECKOTO
pPASBHUTHS OPraHHUECKOTO MMPA& OCT&BAJMCH JIUIIL Te€ BH/bI, NOMYJIANHH
M coobmecrBa, KoTopble B Oopbbe 3a CYIIeCTBOBAHWE BBIKHMBAIH U IPH-
crocaGIUBATHCE K MeHswoIelcs cpene oburanmd.

IloHsATHE «3KOJIOTMS» DPACIPOCTPAHEHO OvyeHb mmupoko. IToa akomoru-
eit B GONBIIMHCTBE caydaeB HoHumawoT gioboe BsauMojedcTBHE UeIOBEKa
¥ TpPHPOALl MJM, Hallle BCEro, YXYAIIEHWe KAYEeCTBA OKpyKallleil Hac
cpelbl, BLI3BAHHOE XO3AMCTBEHHOH [esATeNbHOCTHIO. B aTOM CMBIC/IE 3KO-
JIOFMA KACAeTCHA KAayKAOr0 M3 UJEHOB o0INecTRa.

DKoJOrus, NMOHMUMAEMAR KaK KaueCcTBO OKDY)Kamollel cpeabl, Bosjeif-
CTBYeT Ha JKOHOMMKY M OIpeJeJsercs el0, BTOpPraercsa B COLMAJIBHYIO
JKUA3HB, BJWAET HA BHYTPEHHIOW ¥ BHEIIHIOK IMOJUTHKY rOCy/JapcTE M
3aBHCHT OT NOJIHUTUKH.
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B ofmecrse pacrer GecnoKOMCTBO MO MOBOAY VXYAIIAIOIIETOCH COCTO-
AHUSA OKPYKalolleil cpefbl X HAYMHAET (QOPMHUPOBATHCH UYYBCTBO OTBET-
CTBEHHOCTH 38 COCTOSAHME I[IPHUPOAHBIX CHCTEM 3eMIU., JIKOA02UYECKOe
MblULIEHUE, T, €. aHAJHM3 BCeX NPUHHUMAEMBIX XO03AWCTBEHHBIX pelIeHui
C TOYKM 3DeHUS COXPAHEHMS M YJIYUIIEeHHUA KA4ecTBa OKpYyrKalomei cpe-
abl, craygo abcomoTHO HeoOXoZMMBIM Npu paspaborke JOO6LIX ITPOEKTOB
OCBOEHHA M Ipeo0pasoBaHUA TEPPHTOPHIM.

Oxomoruyeckne daxroper. IIpuposa, B Koropoit obutaer KuBO# oOp-
raHu3M, ABJIAETCHA cpedoil ezo obumanusn. OKpyKamoI¥e YCIOBHA MHOTO-
obpasdusl ¥ usMeHumBhl. He Bce (akTops! cpejsl ¢ OAWHAKOBOH cuioi
BO3JEHCTBYIOT HA >XMBbIe OpraHusMsl, OZHH MOryT OLITH HeOGXOAMMBI
AJIg OPraHM3MOB, ApPyrHe, HAo00pOT, BpPEAHBI; €CTh TAKHE, KOTOPhIE BO-
obme GespasanuHbl Aaa HUX. PaKTOPbl Cpefibl, KOTOPHIE BO3AEHCTBYIOT
HA OpPraHM3M, HA3BIBAIOT JIKON0ZUHECKUMU (aKmopamu,

ITo npoucxoxaeHHI0 M XapaKTepy AeHCTBHSA BCe KOJOIMUYecKue dax-
TODBI pa3/leNfAlT HA aluomuyeckue, T. e. (GakToOpsl HeopraHuyeckoi (He-
JKUBOM) cpesbl, N 6uomuyieckue, CBA3aHHBIE C BIUSAHUEM MKUBBIX CYIIECTB.
Ot (HaKTOPHl NOJAPA3JEJAIOT HA PHAJ YACTHEIX (PAKTOPOB.

JdKojgorudeckne (parTopsl

PaKTOPEI

abHoTHUECKHEe OnoTHYeCKHe

Cser, Temmnepartypa, Biara, BeTep, BnusHMe pacrenuii HA APYIUX 4iie-
BO3AYX, AaBJeHHME, TeYeHUH, LOJITOTA | HoB GHOIeHO3a
OHA H T. I.

Mexaunn4gecKuif cocTaB IIOYBEI, ee Bnusinpe JKMBOTHBIX Ha APYTHX
BOAONPOHHIAEMOCTE M BJIAIOEMKOCTH 4ieHOB OuOIEeHOo3a
Cozep:xanue B Mouse WJIH BOJe dJle- AHTponorenHble (GaKTOPHI, BOBHHU-

MEHTOB NHTAHHNA, rasoBhIH cocTras, co- Kawume B pe3yaeTaTe AeATelNbHO-
JIEHOCTB BO/IbI, ECTECTBEHHBIl (JOH pPa- | cTm uenomeka, HATPUMED BHIGPOCHI
JAHOAKTHBHOCTH THMKEJBIX METAJLIOB, PAJHOHYKIHIOB

Buonoruuecknit ontumym. Yacro B nmpuponae OnlBaeT TAK, 4YTO OAHH
gKoJIoOTHYeCKHe (PaKTOPEl HAXOAATCA B M300MaIMn (HApHMep, BOIA M CBeT),
a apyrue (Hampumep, as30T) — B HEJOCTATOYHEIX KoJHuecTBax. PaxTo-
PBI, CHHJKAIOIIHE jKH3HECHOCODHOCTh OPraHM3Ma, HA3LIBAKOT 0ZPAHUYUBA-
owumu. Hanpumep, pyuseBas (opesnb XUBET B BOJe € COJepKaHHeM
KHcJIoposa He MeHee 2 Mr/ia. IIpm cojep:kaHME B BOJe KHCJIOpOJa Me-
mee 1,6 mr/n dopens rubuer. Kucraopox — orpanuumsamomuit daxrtop
A dopern.

OrpannymBalOIIUM (aKTOpoM MoKeT ObITh He TOJBKO ero HeIocTa-
TOK, HO ¥ u30eiTok. Temmo, Hanpumep, HeoOXOAMMO BCeM pACTeHHAM.
OxHako ecau HPOAOJIKMTENLHOE BPEMsA JETOM CTOMT BLICOKAS TeMIepa-
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Typa, TO pacTeHHHA Naxe NpH YB.IIB_)RHGHHOf‘[ Imoype MOI'YT IOCTPajgaThb H3-
3a OJKOrOB JIMCTLEB.

CiepoBatesibHO, A KaJAOro OpraHdaMa cyulecTsyeT HaudoJee mon-
Xojflee coyeraHue abUOTHUECKUX M ODMOTHYECKHUX (DAKTODPOB, ONTHMAJIE-
HOe IJIA ero pocTa, PasBHTHA M pasMHOKeHHs. Hawmayuinee coyeraHue
VCJIOBHAIL HABBIBAKT OUON0ZUYECKUM ONMUMYMOM.

BoisiBnerne 6M0J0ruyecKoro OnTUMyMa, 3HAHME 3aKOHOMepHOCTeH B3a-
AMOAEHMCTBUA 3KOJOIMYECKHUX (DAKTOPOB MMeT 00JbIIOE IMPAKTHYECKOEe
BHAUYEHME. YMeJO MOJAepPKUBAS ONTHMAJbHBIE VCIOBHA JKHU3HENAeATe b
HOCTH CeJBCKOXO03AUCTBEHHBIX PACTOHUH U JKUBOTHBIX, MOYKHO MOBBIIIATH
UX INPOAYKTHBHOCTS.

IIpucnocobneHHocTs OPraHM3MoB K cpefe obfuraHusa. B mpoiecce 9Bo-
JIIOIMK OPraHMU3MEI OIPUCIOCOOMINCE K KOHKPETHBIM YCJOBUAM cpelbl o0H-
TaHUA. ¥ HUX BRIpA0OTANNCH CHENMANbHBIE NPUCIIOCODJIeHUA, IT03BOJAIO-
mume uabexaTs MM IPeojoJeTh JAedcTBHe HebmaronpuATHOro Gaxropa.
Hanpumep, pacTeHWsA OYCTHIHH MOTI'YT MEPEHOCHTH IJIUTENbHYK 3aCyXy,
TAK K&K OHM o6JIafaioT pasIudyHBIMK OpHcrnocobieHHAMH K HOOBIBAHHIO
BOABI ¥ yMeHbIUeHMIO ucnapenus. OaHH pacTeHUs HMeT raybokHe H
pasBeTBJIEHHBIE KOpDHeBhbie cucTeMbl, Oonee addeKTHBHO NOrIoLIANOIINe
BOAY, ApPYTHe (HAMpPUMEp, KAKTYChl) HAKAIIMBAIOT BOAY B TKAHAX. ¥ He-
KOTOPBIX PACTEHMH JHCTLA HMMEIOT BOCKOBOH HAJIET M IIOdTOMY MeHbIle
HenapsapoT Baary. B cyxo#t cesoH MHOrue paACTEHMSA YMEHLINAKT JHCTO-
BYK IIOBEPXHOCTH, & OTJEJbHBIE KYCTADHHKHM CODACEIBAIOT BCE JIMCThA H
Iajke Ienkle BeTKHM. YeM Mesnue JHCTHSA, TeM MeEHLIIe HCIAPeHHE U TeM
MeHBbIIle HALO BOABI, 4TOOBI BBIKHTH B APy M 34CYXY.

XapakrepHas udepra npucrocobseHuil OpraHu3MoOB — IIOCeNeHue B Ta-
KO cpege, rae VYCIOBHS [JIf JKUSHENEATEJILHOCTH OJMIKe BCEero K HX
6uonornueckoMy ontumymy. OpraHuaMel Bcerja mnpucrocablIuBalOTCA KO
BCEMY KOMILIEKCY B9KOJOrmueckKkmxXx (axTopoB, & He K OJHOMY KaKOMYy-
aubo daxrTopy.

® 1. Kakyw poab pasauuHble abuorudeckme dakTopsl (Temmepatypa,
BJI&)XHOCTE) MIPAIOT B JKUSHH BLICIINX PACTEHHH M KMBOTHBIX?

p 2. IlpuBesuTe TPHUMEpPE HCIOJB30BAHHA YEI0OBEKOM 3HAHUWI O B3au-
MOOTHOIIEENAX OPraHW3MOB B CBOEH NPAKTHYECKOH AEATEIbLHOCTH.

» 3. [Ipusenure npumeps! OGHOIOIMYECKOr0 ONTUMYMAa [JIA HIBECTHBIX
BAM DACTEHWI, »XUBOTHRIX, rpuboB.

> 4. Oﬁ'hacréu're. KAK WGMEHEHHS DKOJIOTHYECKOro (GAaKTOpa BIHMAIOT HA
ypoxaii.

§ 68. Baaumodeiicmeue nonynayui pasnsvix 6udos

B npupoge cymIeCTBYIOT CJIOMKHEBIE W OUEHL DA3HEIE CBASH MEMAy IIO-
OyJTAnuAME, TAK KAK BCe OHHM BCTYIOAKT B Te HWJH HHBIE NHIIEBbIe H
TepPPUTOPHUAJIbLHBIE B3AMMOOTHOIIeHUA. HeB3auMoJeiCTBYOIIUX NONyJIdA-
uuit 1 BUAOB B coobliecTBe HeT.

Koukypenuusn. fBieHne KOHKYPEHIMH MEI yiKe pasbupaiu, roBOpH O
ecrecTBeHHOM otT0ope (em. § 47). Ilonynanmum, npuHaiIexkalime K pas-
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HBIM BHJaM, MOTYT KOHKYDHDPOBATH MeskAy coboil 3a YXHU3HEHHBIE pecyp-
CBI: BOJY M muiny, ybeskuina, Mecra KJagkH aunm u T. 1. KoHKypemRmus
BOZHHKAET B TOM CJIVYae, €CJH PAasJHYHbIE BUJILI 00JaNaloT CcX0dHbLMU
nompeObHOCMAMU B YCIOBHAX JKHU3HH, HIIe, IpPocTpaHCTBe. TaKHe OTHO-
meHus, yruerapimue oba BHIa, BO3HMKAIOT, HANPHMED, MEMXIY KYJIbLTYp-
HbIMU PACTEHUAMM M CcopHAKaMU. KOHKYypeHIMs IPOABIASETCH TeM pea-
ye, ueM OoJsiee CXOAHBI IMOTPeOHOCTH B3aMMOJeHCTBYIOIIMX BHUAOB. B pe-
3yJIbTaTe KOHKYPEHIIHN HanMeHee TPACIoco6IeHHEIe OPraHU3Mbl TIOTHOAI0T.
XumuanyecrBo. CBA3b JKEPTBH M XWIMHHKA — OJHA M3 CaMBIX Tec-
HBIX ¥ paCHpOCTPAHEHHBIX CBA3el B coolbmiecTBe. XuuHUYECMBOM HA3BI-
BAKOT TAKHe OTHOIIIeHHHA, l'lpH KO'!‘DPHX 0(305]}1 OJHOI'O BHOA NOefawT OCo-
Oeit apyroro. Hampumep, pacTUTENbHOAIHBIX HACEKOMBIX IOEJAIOT XHII-
Hble HACEKOMBIe (XUIIHBIE OCbl, KYKH, MypaBbH). MeJKNX XHITHBIX
HACEeKOMBIX MOeJalT KpYIHBIe (MYPABLMHBLIN JIeB IIOelaeT MVYPABLEB).
XHUIOIHAYECTBO BO3MOYKHO HEe TOJBKO MEKAY KHMBOTHBIMH, HO U Me¥K-
Y KHBOTHBIMH M pacrTeHuaMu. Tak, HaceKOMOAIHBIE pacTeHus (HAIIPH-
Mep, POCAHKA) ABAAITCA XWIIHAKAMHM [0 OTHOIIEHHI0 K HACEKOMBIM.
XUIHNYECTBO TPAKTHUYECKH HHUKOTA& He MPUBOAHT K [OJHOMY MC-
TpebieHnIo KepTBEl. Bonaxm, Hampumep, e:xeromgHo yOmBaoT Jaumb 25%
oneHeit. IIpubiaU3UTENbHO TAKYIO JKe BEIHYMHY HMEeT NPHPOCT IMOMYJIH-
MM OJIeHell B pe3yJIbTATE Pa3MHOMKEHMS.
XumHuku, Herpednsa Haubonee ocnabieHHBIX ocobeit, moaaep:KHUBa-
T CcOoCcTaB M YHCJIEHHOCTH HD]IyJIﬂ]IHH Ha ONTHMAaJBHOM ypOBHe. B pe'

3yJbTaTe B3AMMOCBA3H XWINHHK — JKEPTBA B IIPHPOAE OCYINECTBIAETCH
ecTecTBEHHBIH 0T6Op.
Ilapasautuam. ITapa3umusm — Ttakas GopMAa CBA3H IMONYJIALUH, IPH

KOTOPOH IIAPA3HT IOJy4YaeT HeoOXOAMMEIE NUTATENLHBIE BEIIeCTBa OT Op-
raHu3Ma XO3f8HHA, NPUHOCHA eMy OOBIYHO BpeJd, HO He BhLI3bIBAA HeMe[-
aenHoil rubesn. Cmeprs xo8AmHA mpuBeaa Obl M K rudenu napaswTa.
CoBMecTHAA 2BOJIOIMA NAPASHTA U XO03fMMHA BhIPAGOTANA HEKOTOpPOE pPaB-
HOBECHE Me}Jy STHMH OPTaHH3MAMH, [PH COXPAHEHHH KOTOPOTO BBIXKH-
BaroT oba. A BOT HOBBIE IIAPA3HTHI BBISLIBAKT 00BIYHO pe3roe CHHXXeHHe
YHC/IEHHOCTH WJM jaxke rubens nonynaumu xossep. Hampumep, amepn-
KaHCKHH KamraH oburan B ropueix Jgecax CepepHoil AMepHKH, HMeN
CBOMX mapasuToB W Osaromony4yso ¢ HUMH cocyiecTsoBas. IIpouspacras-
mui B KHTae KamTaH Toe HMel CBOMX I[IapDA3HTOB, B TOM 4YHCIe Ma-
pasuTHYecKHi rpud, HOpaXKaloniMid KOpy [AepeBbeB. JTOT rpul caydailHO
B 1904 r. 6wir 3aBezen B CIIIA. Tonyasauum aMepHMKaHCKOTO KallTaHa
OKAa3aJuch HEYCTOWYHBEIMH K HOBOMY mnapasuty, u K 1952 r. Bce Kpyn-
HBIE JIePeBbA MOTMOIH.

IlapasurTamu Moryr OwITE rpuOBI, YXHBOTHBIE, pacTeHHs. PacreHms-
NapasuThl MCIOMB3YIOT B KadecTBe XO3feB Jpyrde pacreHus. THIHYHBL-
MH pacTeHHAMH-IAPA3HTAMH SBIAIOTCA MOBHJIMKA, sapasuxa u ap. Ilo-
BHUJIMKa, HanpuMep, rnoyTv MDOJHOCTBH JIHINEHa cnocobHOCTH K II)DTOCHH‘
Tedy M Bce HeoOXO[MMbIe el IIHTATEJbHEIE BeINecTBA IOJy4aeT OT Xo-
3AHHA.

CumOuoTHYeckue cBA3M OPraHuaMoB. CumOu030M HAIBIBAIOT TAKVIO
(opMy cyIecTBOBAHWA NONYJALHUH, TPH KOTOPOH KaM/JBIH BHJI H3BJe-
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KaeT MoJAb3y M3 CBA3U ¢ ApyruM BuaoMm. Ilpumepom cumMOHO3a ABAAIOT-
cA azorduKkcUpyoniue KaybeHbKOBRIe GAKTEDUH, KOTOpPbIe cHabMaloT pac-
TEHHA OPraHHYeCKHM A30TOM, mHojydas oT HuX caxapa. JlumalHukm —
aro cumbuos rpuba #m Bomopocieit. Bomopocnn cuabGmxaroT rpmb caxapa-
MH M noaydamT orT rpufa MHHepajibHBIE COJIM, KOTOpPBIe TOT H3BJIEKAaeT
W3 JIpeBEeCUHBI, IIOPOABLI, MOYBLI H Ip.

Opranuamsl, BXojAamide B cuMOM03, HACTOJBKO HpHCITOCOOJEHBI K COB-
MECTHOMY CVIIeCTBOBAHMIO, YTO YaCTO HEe MOIYT KHUTHL CAMOCTOATEJLHO,
a ecJIM HEKOTOpble CHMOMOHTBI KHBYT OTAEJLHO, TO HE BEIJEPKHBAIOT
KOHKYPEHIIMHM ¢ APYrMMH BHI&MH.

Camble pA3MWYHEIE B3AMMOOTHOIIEHHS M HMX COBOKYNMHOCTL IIPHBOAAT
B KOHEYHOM cuUeTe K o0ecleueHHI) IPOJOJIKEHHS KHU3HH coollmecTsa.

» 1. B uem zaxigwuaercs CYIHOCTH ABJeHMs KoEKypeHnuu? Kakosa ero
6uoJoruyecKas pois?
p 2. [IpusepuTe nNpUMephl KOHKYDPEHIIHH MeXJy OpPraHM3IMaMu Ballei
MECTHOCTH.
» 3. Kakoe Ouosioruveckoe sHayeHHe B NPHUPOJe MMEKT B3aMMOOTHOIIE-
HHUS MEJKAY XHINHMKOM H KeprBoii?
4. TloueMy B TpoIecce 3BOJMIONWHA BOZHUKIM CUMOMOTHYECKHEe B3aH-
MOOTHOIIIEHNS OpPTAHU3MOB?
» 5. K Kakum nocaejcTBHAM MOMKeT MNPHBECTH TOJHOE YHHYTOMKEHHE
XHUIIHHKOB B coobmecrse?

v

§ 69. Coobwecmea. Ixocucmemol

IlonsiTHe 0 coobmecTBe H 3KocHcTeMe. ['pynma monynsauuil pasHbIX
BH/IOB, HACEJAIONIAas OIpeJesieHHYI0 TeppuTopuio, obpasyer coolujecmso.
IlpeacraBinenne o Jobom ganamadTre B NMEPBYIO OUYepelb CBA3LIBAETCH C
ero pacTuTenbHOCTBIO. TyHApa, Taira, JUCTONA4JHBIE Jeca, Jyra, CTelH,
IYCTHIHM COCTOSIT M3 PAsHOODPA3HEIX PACTHTENBHEIX coobiecTsB. Bepeso-
Bele Jleca OTIHYaTcA OT AyOpaB He TOJNBKO APEBECHLIM COCTABOM, HO H
MOAJeCKOM M TpaBAHBEIM moxpoBoMm. Kamkpoe pacrurensHoe coobiiecTBo
HACEJIeHO CBOMCTBEHHBIMM €My cooOIecTBAMM JXMBOTHEIX, 'PHOOB W MHK-
POOPraHu3MOB.

Bee coobmiecTBa pacreHuil, 3XHUBOTHBIX, MHKDOOPraHH3MOB, I'pubOR Ha-
XOJMATCA B TecHeimiei cBA3H JPYyr ¢ APYroM, co3jaBasd HepPA3PBIBHYIO CH-
CTeMY B3aMMOJENCTBYIOIIMX OPraHW3MOB M HX IONYJIANWH — OuoueHos,
KOTOPBIA TaKyKe HA3LIBAIOT coobwjecmeom. Mo)KHO BEIZeNUTH coobImect-
Ba a000ro pasmepa m ypoBHs. Hampumep, B coobijecTse crenei — co-
ofIecTBO JYTOBBIX CTemeil, & B HeM — coolllecTBa pacTeHUM, II03BO-
HOYHBIX M GeCHOSBOHD‘{HHX FHUBOTHBIX, MHKpOOpPraHH3MOB.

Cpena u coolmecTBO, a TaK:;ke YJeHBl cooliecTBa Memay coboit 00-
MEHWBAKIOTCH BeIlleCTBAMH M JHEpruei: jKMBbie OPraHU3MbI M3 Cpelbl HIH
APYT OT JApyra TOJYYAKT BEIecTBA W 3HEPrul H BO3BpamamoT ux ob-
PATHO B OKpY:Kawlnylo cpeay. Biaarogaps aTaMm mponeccam obmeHa, op-
TaHH30BAHHBIM B BHIOE TIOTOKA SHEPriy M HKPYrosopoTa BelllecTs, coob-
mecTBo (DHMOLEHO3) M OKPYIKAIOIAA ero cpefa NpeAcTaBaAaAl0T coboil He-
PaspeIBHOE EAUHCTBO, OJHY CJOXKHYIO cHcremy. Taxkylo cucreMy Ha3bLIBaIOT
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Pue. 102, Drocucrema XBoilHOTO (céepxy)
U CMEIIAHHOTO JIeCOB
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aKocucmemoll UIH OUO02e0UEeHO-
som (pmec. 102). B nocrennee
BpeMs TEPMHH <¢3KOCHCTEMA?»
ymnorpeGindeTcs datie.

DyHKUIHOHANBHBIE TPYIIIbI
Oprasu3mMoB B cooburectse. Jlio-
Doe cooblIeCTBO COCTOMUT M3
COBOKYIIHOCTH OPraHM3MOB, KO-
TOPBIE 10 THIY MHTAHUS MOMK-
HO pasfesuTh HA TpH (QPYHK-
IIAOHAJILHEIE TPYINIEL. 3eIeHble
pacteHussi — aBToTpodnl. OHHM
criocofHbBI  AKKYMYJHMPOBATH
COJTHEYHYI0 3HEpPrHI0 B IIpoIec-
ce (DOTOCHHTE3a M CHHTE3UPO-
BaTh OpPraHMYeCKHe BeIeCTBA.
ABToTpodl — 23TO npodyueH-
mbet, T. e. npouzgodumenu op-
raguvyecKoro BellecTsa, nepsad
(OYHKUMOHAIBHAA TpyHma op-
ragMamMoB OMOLEeHO03a.

JI1o6oe coofIecTBO BKJIIO-
yaeT B cebs Takke reteporpod-
HBle OPraHM3MbI, KOTOPLIM AJ1A
MUTAHUA HeOOXOAMMBI ViKe ro-
TOBBEIE OPraHWUYeCKHe BelecT-
Ba. Pasgnuualor gBe rpymnmel re-
TepoTPo(OB: KOHCYMEHMbL, WIH
nompebumeau, M pedyyeHmot,
T. e. paspywumeau. K koH-
CYMEHTAM OTHOCAT »XUBOTHBIX,
TparosigHble MKHUBOTHBIE VIIO-
TpebJAAT paACTUTENBHYIO ITH-
my, a [JIOTOANHBIE — MKUBOT-
HYW. K pegynesETaM OTHOCHAT
MHKPOOPranu3Mbl — GaKTepuu
M MHUKDOCKOIIMYEeCKHe IpuOsI,
PenviueHTsl passararT Bhljge-
JIEHUA IKUBOTHBIX, OCTATKH
MEpPTBBIX PACTEHMWH, MHUBOTHBIX
¥ MUKPOOPraHM3MOB M Apyrue
OpraHMvecKHe BelllecTBa. Pas-
PYLIMTENIH IHUTAKTCA OPrasH-
YEeCKUMHU COeiMHeHUuAMH, obpa-
BYIOLUIMMHUCH TIPU PABJIOKEHHH,
B npouecce TUTAHUA peayIeH-
Thl MHHEPAJM3VIOT OpraHuye-
CKHe BellecTBAa A0 BOALI, IH-



OKCHAA yraepoia ¥ MHUHepalbHBIX ageMeHToB. I[IDOAYKTHI MuHEpaansa-
UK BHOBb MCIOJB3VIOTCA MNPOAYIEHTAMH,

CrenoBaTebHO, B 3KOCHCTEME MHILEBEIe U DHEpPreTHYecKHe CBA3ZU HAYT
B HANPABJIEHUAX

nponyw‘ » KOHCYMEHTHI

PeayIeHTEI

Bce TpH mepedMceHHbIE TPYIIL OPraHM3MOB CYINECTBYIOT B J1000oM co-
obmecrBe. B Kakayio rpynmy BXOAMT MHOXKECTBO IONYJALMI, HaceJAo-
mux sKocueremy. Toabko coBMecTHas pafora Bcex Tpex rpymn obecre-
ypBaeT (PYHKIMOHUPOBAHUE JKOCHCTEMBI.

IIpumeps! 3kocucTeM. PasHble 3KOCHCTEMBl OTJIHYAIOTCH APYr OT APy~
ra KaK Mo BHJOBOMY COCTABY OPraHM3MOB, TAK M [0 CBOMCTBAM CpeAbl
ux oburTaHmAa. PaccMOTPUM B KadyecTBe NPUMEpPOB JUCTONALHBIA Jec H
npyA.

B cocTap JMCTONAZHEIX JecoB BXOaAT Oyku, AyOnl, rpabsl, JHIBI, KJje-
Hpl, 0Oepesbl, OCHHEI, pAOMHBI M [ApYrue AEpPeBbA, UYbA JHCTBA OCEHBIO
onagaeT. B Jecy BHIAENAETCH HECKOIbKO ADPYCOB PACTEHHI: BLICOKHMHA M
HHMBKWIl ZpeBecHBIH, KYCTADHUKOB, TPDAB ¥ MOXOBOT'O HAIMOYBEHHOI'O IIO-
KpoBa. PacTeHus BepXHHX ApycoB 0OoJiee CBETOMIOOMBEI M JIy4Ile NPHCIO-
cobyseHsl K KoJlefaHHUAM TeM-
MepaTypskl M BJAMHOCTH, 4YeM
paCTEeHHA HMKHUX ApycoB. Ky-
CTAPDHUKH, TPABBl M1 MXH B Je-
Cy T€HEBBIHOCJMBEI, JETOM OHM
CYIIEeCTBYIOT B IOJyMpaKe, KO-
TOpEI oOpasyeTcs IOcJie MOJI-
HOr'O PpA3BEPTHIBAHUA JIMCTBEI
aepeBneB. Ha moBepXHOCTH 110U~
BLl JIEMKUT IOACTHJIKA, COCTO-
Aa" M3 OOJYyPasoHUBIIHX-
¢fl OCTATKOB OIABIIEH JIMCTBEI,
BETOUYEK /IePEeBbEB U KYCTAPHU-
KOB, MepTBEIX Tpas (puc. 103).

daysa JUCTONAAHBIX JIECOB
forara. MHOro HOPHBIX TpEHI-
3yHOB (MBIIIN, TIOJIEBKH), 3eM-
JIePOo0IINX  HACEKOMOAMAHBIX
(BeMIepoiKM), XHIHUKOB (J1H-
cuIa, 6apeyk, Meaeens). Berpe-
YAKTCH MJIEKONMHUTAKIIHEe, JH-
BYIIIME HA AepeBbaX (peick, Oem-
Ka, OypyHAyK). B rpynmny
KPVIIHEIX TPABOAXHBIX BXOAAT
osieHn, Jgocu, xocyau. I[MImpo-
KO pacrnpocTpaHeHbl KabaHBI. Pue. 103. Dxocucrema JHCTONAJHOTO Jeca
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IITunel rHE3AATCA B PAa3MWYHBIX Apycax Jieca: Ha 3eMJje, B KyCTapHH-
Kax, Ha CTBOJIAX MJIH B JAYII&X W HA BepHIMHAX JlepeBbeB. MHoro Ha-
CEeKOMBIX, KOTODPBIE MHUTAIOTCH JHCTHAMH (HampuMep, T'YCeHHIEI) B Ape-
BecHHOH (Kopoexakl). B nojgcTuike M BepXHHX TIOPH30HTAX IIOYBEI, KpPOMe
HACEKOMBIX, o0MTaeT rpomMajHoe KOJHYECTBO M JAPYrux Oecro3BOHOYHBIX
JKUBOTHBIX (JOMJEBBIE YE€PBH, KJEIIH, JHUYMHKH HACEKOMBIX), Macca Ipu-
0oB u OGaxTepuii.

IIpumep »sKOCHCTEMBI, I'ie CPENOH JKH3HM OPraHM3MOB CJYIKHT BO-
Aa, — M3BecTHhie BceM npyabl. Ha MenkoBogbe NPYA0B HOCENSIOTCH VKO-
peHAIONHeCA WM KPYIHEBIE IIaBalol(Me pacTeHHdA (KaMbilll, pPOros, KyB-
muEK#A). [lo Beelt Tosme BoABI Ha TIyOMHY ITPOHMKHOBEHHWS CBeTa pac-
NIPOCTPaHEHB! MEJIKHe IJIaBalolue PAacTeHUs, B OCHOBHOH Macce BOJOPOCIH,
HasplBaeMble gumonaanxkmononm. Korna Bopopociei MHOro, BOAA CTAHO-
BHTCH 3€JIeHOH, KaK TOBOPAT <IlBeTeT». B (QHTONIAHKTOHE MHOr0 AHATO-
MOBBIX H B€JIeHBIX BOJOpOCHIel, a Takmke HaHOOaKTepHii.

JIMUMHKK HACEKOMBIX, TOJOBACTHKHM, pakoobpasHble, PACTHUTE/IbHOA-
Hble DHIOBI H MOJUIIOCKHM ITHTAKOTCH JKMBBIMH DACTEHUAMH MM PACTHTEb-
HBIMH OCTATKAMHM, XHIIIHLBIE HACEKOMBIE H prﬁhI noegawT paaﬂooﬁpaanmx
MEJKHX >XMBOTHBIX, & KDYIHBIE XHINHBIE DHIOBI OXOTATCA M 34 DPAcCTH-
TEJBLHOAAHLIMM M 38 XHINHLEIMH, HO Gojlee MeJKMMH pbifamu.

Oprasu3MEl, pasjarapliie OpraHn4YecKHe BemecTBa (DaKTepuH, KIy-
THKOBBIE, I'PHUOLI), pacnpocTpaHEeHLI II0 BCeMY IPYAY, HO OcoGeHHO Hux
MHOTO H& /IHe, IJieé HaAKalJHBAITCH OCTATKHA MEPTBBIX PACTEHHMN W HKH-
BOTHBIX.

MuI BHAMM, KaK HEMOXOXHM H MO BHEIIHEMY BUAY, ¥ II0 BUJOBOMY
cocTaBy MONYJIANNN skocucTeMsl jJeca U npyaa. Cpexma oburaHus BHIOB
pasHas: B Jecy — BO3AVX M I0OYBA; B TIPyAY — Bo3ayx W Boga. Ogma-
KO (DYHKIMOHAJBHBIE TPYINbl ¥KUBBIX OPraHUM3MoOB oaHOTHNHBL. IIpoxy-
OeHTHI B Jlecy — JepeBbs, KYCTADHUKHN, TPaBBl, MXH; B HOpPYAYy — ILIa-
BAIOIHME pacTeHus, BOAOPOCIH M CHHe3ejleHBle. B cOCTAB KOHCYMEHTOB B
Jecy BXOAAT 3BepPH, NTHILI, HACEKOMBIe U Jpyrue DeCcrno3BOHOYHEIE KH-
BOTHBEIe (IIOCJTIe/lHME HAcCeNsI0T NOYBY M NOACTHIAKY). B mpyay K KoHcy-
MEeHTAM OTHOCATCH HACEKOMBIe, pa3HkIe 3eMHOBOJHEIE, pakooOpasHbie, pac-
TUTeJAbHOALHLIE W XHIIHEIEe peIObl. PeaynenTsr (rpudel u 6axKTepHu) npen-
CTABJIEHBI B JieCy HA3eMHBIMH, B IPYyAY BOAHBIMHA (OpPMAMH.

OTu ke (QYHKIMOHAIBHBIE TPYINB! OPraHM3MOB CYLIECTBYIOT BO BCeX
HA3eMHEIX (TYVHApLI, XBOHHBIE M JHCTBEHHLIE JIeca, CTEIH, JIYra, MycThi-
HH) W BOAHBIX (OKeaHB!, MOpA, 03epa, PeKH, MNPYJkl) 3KOCHCTEMAX.

® 1. [aiite onpegenenue coobuiecrsa, GMoreoneHosa, HNpPOAVIIEHTOB, pe-
AVLEHTOB, KOHCYMeHTOB. [IpuBenuTe NpHMEpPEl DHOreoLneHos30B (9K0-
CHCTeM) Bameil MecTHOCTH.

» 2. ITlepeuncinTe BasKHEHIINE KOMIOHEHThI JKOCHCTEMBI H PACKPOHTE
pONb KaMmAoro us HMX.

p 3. Kak u noueMy M3MEHHTCA >XH3HEL AVOPABHI B TeX CAyYafAXx, ECIH
TaMm: a) BeIpYOHJIM Bechk KYCTAPHUK; 0) XHMHYECKHM cnocoboM yHHY-
TOMHIH PACTHUTEJIbHOALHBIX HACEKOMBIX?
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§ 70. ITomox 3nepzuu u yenu nNUMAHUR

IMorox smeprum. [lyisi ocymiecTBieHus JHOOBIX XU3HEHHBIX ITDOIECCOB
HeoOxoauMa sHeprud., EAMHCTBEHHBIM HCTOYHHKOM 3HEPIUM JJs 3eJIeHbIX
pacrenuit sisaserca Connune. B akocHereMax, rje COJMHEUHAs JHEPrus
HeAoCTyNHA (HanpuMep, IHO OKeaHa), HICTOUHUKOM 3HePIruH /I OPraHu3MOB
CJOYKHAT OKHCJIEHWe HeOpraHWYecKHX BeIlecTs.

CosHeuHAsa PHEPIrufA, Najamwilasd Ha (POTOCHHTEe3UPYIOIIHe OPraHbl pac-
TeHHuH, AKKYMYJHUPYeTcs BO BHOBb O0OpasyOIMXCH OPraHMYecKHX COejH-
HEHHAX., OTa JHEPrus MCIOJbL3YyeTcH MNPOAYIEHTaMH Io-pasHoMmy. YacTb
ee TPATHUTCA HA JbIXaHWE, T. €. HA OMOJOrHYECKOe OKHCciIeHHe (cM.
§ 12, 13), uacTs 3amacaerca B BHAE BHOBL BO3HHUKIIeNH 6uomaccel. Buo-
Maceca — 9TO Macca OPraHU3MOB OINpPeJeNeHHON TIpYInbl MAKX coobiect-
BA B IIEJIOM.

HexoTopyio A0J0 CO3JlaHHOI mpojyuneHTaMH GHOMACCHl C'BeJaloT Tpa-
BOAAHBIE KHBOTHBIE. XHITHMKHU TOTPe6IAOT TPaBOAAHBIX HBOTHBIX H
MOJIy4alT 0/ sHepruu. YacTh 9HEPruH, NONYUEHHOH KOHCYMeHTaMH ¢
nuinei, TPATUTCHA HA IIPOIECCHI, MPOMCXOAAIINE B KJIETKAX, & TAKMKE BBI-
BOAMTCH C MPOAYKTAMH YKH3HEAEeATeJbHOCTH B OKpY:Raomyo cpeny. [lpyras
YacTh 3HEPTHMHM HJAET Ha YBeJHYeHWe MAacChl Tejia, POCT M PA3SMHOMKeHHUe
M pacceMBaeTCs B BHJAEe TeILia.

YacTe OmMoMacchl MPOAYLIEHTOB, HE CbejeHHad >XHBOTHLIMH, OTMHpAa-
eT, U ¢ oTMepmieil HHoOMACCON AKKYMYJIMPOBAHHAA B Hel SHepPrusA MOCTY-
maetT B [OYBY B BHAE PACTHTEJBHOIO OImaja.

PacTuTeNIbHBIA ON&J, TPYOBI W DKCKPEMEHTHI »{HUBOTHBIX CJIYMKaT HC-
TOUHHKOM MHUTATENLHBIX BeUleCTB IJsi penayieHtToB. OmpejesneHHOe KOJIH-
YecTBO 9HEpPrHH 3amacaeTcd B OuoMacce peAyIeHTOB, a 4acTh PAacCeHBa-
eTcsi. PelyIeHTHl OTMMpAIOT, M MX KJIETKH Tak)ce paaiaraiorcs. M3 mpo-
OYKTOB DPA3JIOXKEHUA COCTOAT OPraHuYecKHe BellecTsBa IOYBLI.

TaxuM 06pazoM, sHEPrUA AKKyMyJHpyercs Ha YpPOBHE IPOJAYIIEHTOB,
IPOXOAXT Yepe3d KOHCYMEHTHI M PeAYIEeHTBI, BXOAMT B COCTAB OpraHuye-
CKHX BeIlecTB TIOYBBI M DPACCEMBAETCHA IIPU PaspyIIeHHH ee pasHoobpas-
HbIX COEJIHHEeHHH.

PazobpasHbiii IpuMep OTHOCUTCHA K HadeMHbIM skocucremam. IlomoG-
HBIM ke 00pasoM NPOMCXOAAT NPOLEeCCHl M B BOAHBIX aKocHcTeMax. Ye-
pes g00YI0 9KOCHCTEMY HPOXOAHUT MOTOK SHEPTrHH, OIpeJesIeHHAd 4acThb
KOTOPO#l MCHIOJIB3yeTeH KaM/JIbIM 3KHUBBIM CYLIECTBOM.

Ilenu nuramua. llepeHoc 2HEPrHM OT €€ MCTOYHMEKA (pacTeHWH) ue-
pe3 pAJl OpraHU3MOB HA3BIBAKOT NUWEB0L Uenvio.

Bce KHBBIe OPraHM3MbBI CBA3AHBEI Mexxay coboil aHepreTMYeCKHMMH OT-
HOIIEHUAMM, MOCKOJIBKY ABAAIOTCH 00bEKTAMH NMUTAHUSA APYIUX OPraHu3-
moB. TpaBosifHBIe KHBOTHBIE (nOoTpebHTENnW INepBOTO MOpPAAKA) MMOELAKOT
pacTeHus, NepBUUYHBIE XUIMHUKHN (noTpefUTeNH BTOPOTO NOPALKA) MOEHA-
IOT TPABOAJHBIX, BTOPHYHBIE XWIIHAKH (moTpebMTe]H TpPeThEro IMOpAn-
Ka) moefamoT XHITHUKOB moMmenbye, Takum o0pasoM co3nawTcA MUILEBhie
Iend W3 MPOAYIEHTOB M KOHCYMEHTOB, KOTOpbIe HA pAasHBIX 2JTanax,
Kak 210 ObLIo moxasano B § 70, cMBIKAKTCA € COOBLIECTBOM pejyIeH-
ToB (puc. 104).
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MoTpebuTtenn

TPETLEND NoOpAaKa XuluHas ntuua

MoTpeburenu
BTOPOro NopAaKa

MotpeButenn
Nepsoro NopsaKa

Pue. 104. ITumiessle Ienyd B HA3EMHBIX 3KOCHCTEMAX

IInmessle menw pasgensioT Ha Aaa Tana, OIUH THIN NUIIEBOH IIEIH
HAYMHAETCHA C PACTEHMWII W HIET K PACTHUTENBHOAIHBIM >XKUBOTHBIM M A&~
Jlee K XMINHUKAM. DTO TAK HA3bIBaeMas uenv sviedanus (nacmbuuiHas).
Jpyroit THII HAYMHAETCA OT PACTUTEIbHBIX M JKHBOTHBEIX OCTATKOB, 9KC-
KPEeMeHTOB HMBOTHBIX M HIET K MEJKHMM JXHBOTHBIM M MMUKPOOPraHM3-
MaM, KOTOpEIe MMH NHTAlTCcA. B peaynprare JNeATENBHOCTH MMKPOOpra-
HI3MOB 00pasyeTcd NOJAYpPasjIoKHMBIIAACA Macca — AeTpHT. Takyo oens
HasBIBAIOT UeNnbvl pasioixcenus (dempumioil).

Ha cyme nuiessle Leny I[epPBOro THUMA cOCTOAT 0OBIYHO U3 3—5 3Be-
HLEB, HaIpHEMED: PACTeHHs — O0BIA — UYEJ0BEK — TPEeX3BEHHAsA Ielb;
PacTeHHA — KY3HEUUKM — Alepuubsl — AcTped — YeThIDeX3BeHHAA Ielb;
PACTEHHA — KY3HEUYHMKHN — JArYIMIKK — 3Med — Opesl — NATH3BeHHAas
nens. Yepe3 MHUIIEBbIE IENH OHOTEONEHO30B CYIIH IMOAARIAKINEE KOJIH-
YecTBO IIPHPOCTA pacTUTeNLHOHM OMomacchl NOCTYIAeT 4Yepea omaig B Iie-
0N PA3NOMEeHUs.

B Mopsx M oKeaHax 0DHADYXEHO HECKOJLKO THIIOB IIMINEBLIX IIeIeli,
B mopax, pacmosio)KeHHEIX Ha menbde (mHanpumep, Bapenueso mope),
9TO: (PUTOILTAHKTOH — MeJKHe pauyKy — pBIObI, MHTAIIHMECH MeJIKHMH
paukamMu (cenbab, MOWBA) — XMIIHBIEe PBIOLI (Tpecka) — MOpPCKHE MJe-
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Konurawinue (rpeHJIaHJCKHN TIONIEHB); B OTKPBITBIX palioHax oxkeaHa: (-
TOILTAHKTOH — 300ILIAHKTOH (MHGY30pHM, PAYKM) — KalbMaphkl M pbI-
Obl, OUTAKINHAECH MEJIKHMMM padykaMu (MaKpesab) — XUNIHEIE PBIOEI (TY-
Hel) — KPVIOHBIE aKVJbl U JAedb(uHEL. B pegrux caydyasax, HallpuMep B
30HAX IOABEMA K NOBEPXHOCTH INIYOMHHBIX BOJ (30HLI aIlBeJJIMHra), IU-
mieBas Lenb COKpPAIIAaeTcA A0 TPEeX OCHOBHBIX 3BeHbLeB: (DUTONJIAHKTOH —
Menkue peibel (aHuoyc) — Xuu(HbIe pbIObl. B Bogax AHTApKTHKHM U He-
KOTOpPBIX APYrux paitomax MupoBoro oxeaHa KOHEYHBEIM 3BEHOM HADPAB-
He ¢ MJIEKONUTANIIMMHA BBICTYIIAIOT XHUINHBIE NTHULI. B paiioHax OTKpPBI-
TOrO OKEaHA OCHOBHAS YACTHL (PHTONIAHKTOHA MPOXOAUT Yepe3d IeNb BEHI-
egaaua. Ha mensde (g0 raybuns B cpeagem 200 M), mHaobopor, Ooabluas
4acTh OMOMACCHI, HAKOIUIEHHOIN (UTONIAHKTOHOM, OcelaeT Ha AHO, TIe
BKJIIOUAETCH B JETPHTHYIO numeByio nens (puc. 103).

Bce THIBI NMUILIEBBIX IENed BCEerJa CYIIECTBYIOT B cOOOMIeCTBe TAKHM
obpasoM, 4UTO YJEeH OAHOM IIeNH sABIAeTCH TaKmKe uiaeHom apyroit. Co-
eMHEHHEe lerneit obpasyer nuwesyi cemb SKOCHCTEMEI. YTHETEHHe WU
paspylieHne J11000ro 3BeHa dKOCHCTEeMBI ¢ HeM30e)KHOCTHIO OTPA3UTCA Ha
sKocucreMe B nesom. [loaromy BMEIIMBATHCA B YKHM3Hb JKOCHCTEM HAaJ0
¢ DOABIIOH OCTOPOMKHOCTBIO M OCMOTPHUTENLHOCTBIO.

JKosoruueckan nupamuna. IlumieBsle CeTH BHYTPH KaMKIOH 3KOCHC-
TeMBEl MMEIOT XOpOIIO BEIPAXMEHHYIO CTPYETYpy. OHa XapakTepusyercs
KOJIMYECTBOM M pPasMepoM OpPraHu3MOB HA KAaMJIOM YPOBHe Uenu nuTa-
uua., Kak npasuio, npua mepexoje ¢ OJHOTO HHIEBOr0 YPOBHA Ha Jpy-
roi yMcjJeHHOCTH ocobeit yMeHBINAeTcs, A UX pasMep yeenumuusaercsa. Ha-
npumep, B IPHBEJEHHON BRINIE UYeTHIDEX3BEHHOW menmu HA 1 ra TpaBs-
HOM 9KOCHCTEMbI HACYHMTHIBAETCH 0K0J0 9 MJIH pacTeHuit (MepBbId IUIIEBOMH
ypoBeHb), cBhime T00 ThIC. pACTHTENBHOAJHBIX HACEKOMBIX (BTOpPOH ypo-
BeHb), Ooabmie 350 THIC. XMIHBIX HACEKOMBIX M IIAYKOB (TpeTHit ypo-
BEeHb) M BCEro Tpu nTHUILl (YerBeprsiit yposeHs). Kak mer Buaum, obpa-
ayercs nupamuda yucesn, OCHOBAHHMe KOTOPOil B 3 MJIH pas LIMpe, 4YeM
BEpIINHA.

TonbKO 4YacTh B9HEPrHM, MOCTYIMBIIEN HA ONpeJeseHHbIH YPOBEHb
OmolueHo3a, IepeaaeTcs OpPraHMaMaMm, HaxoadAmuMcs Ha Oosiee BEICOKOM
numesoM ypoeHe. C ypoBHA Ha ypoBeHb mepexoaut oromo 10% amep-
ruu. MOMKHO IOZCYMTATH, YTO OHEPrHS, KOTOPAA IOXONUT A0 IIATOrO
ypOBHA (HANpHMEpP, [0 OpJia B ILENH: PACTEHHS — KY3HEYMKH — JATYII-
K1 — 3men — open), cocrasiasger Bcero 0,01% sHepruu, morJomneHHOMR
npoayuesramu, Takum oOpaszoM, Iepefavua S9HEPIHM ¢ OZHOTO IIMIIEBOIO
VPOBHA HA [pyrodl mpomcxoiuT ¢ oueHb MaabiM KIII. BTo o0bwacHser
YMeHBIIeHNe YHCIa M MAcChl OPraHN3MOB HA KAMIOM IOC/eAYyIONmeM YypOB-
Heé ¥ OrPaHUYeHHOCTh KOJWYECTBA 3BEHLEB B IHIIEBOH MEnu.

IIponykuua sxocuereM. JIio0ymo sKOCHCTEMY XAPAKTEPH3VIOT IBa BaM-
HBIX IapaMerpa — Ouomacca W ee npupocm 3a rof, T. e. ypoxka#t. Ilpm-
pocT 6MOMACCHI, CO3JaHHOW 38 eIWHHILY BPEMEHH, HA3RIBAKT NpodyiKmue-
HOCmbIo 2KocucmeMbl. DKOCHCTEMEI CYIIM HMMEIOT PasauyuHylo O0uomaccy
u mpogykTHBHOCTE. Camoil HH3KOH DmoMaccol pacTeHWi ¥ NPOAYKTHB-
HOCTHI0 006/1aJaI0T TYHAPBL M IYCTBIHM, CAMOH BBICOKOH — TpOIHUeCcKUe
JoMeBsle Jeca. B TyHIpe pPACTEHHMAM He XBATAET TeIja, B IIYCThHIHE —
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Puc. 105. Tlumessle nena B OKeaHe

BoAbl. B 1ecHoM mosice TPOIMKOB MHOIO Temja M Bjaard. B OTKpbITOM
oKeaHe OmMoMacca BOAOpOCJed O4YeHb Maja (IPOAYKTHBHOCTL 1—2 T1/ra B
rof): UX POCT OTPAHMYEH HeJOCTATKOM MHUTATEJLHLIX 3JIEMEHTOB M CBeTA.
Tam, rjle ¢cBeTa M NUATATENbHBIX BELIECTB MHOr0, HampuMep B mpubOpex-
HBIX oOJjacTax, OMoMacca 3HAUYWUTENBHO BBIIIE.

HecmoTpa Ha TO 4TO OKeaH 3zaEmMaeT 71% niomanm Hawed naa-
HeThI, ero IpPOAYKTHBHOCTE B 3 pasa, a 0OMomacca Bojaopocieit B
10 TeIC. pas MeHsbIle, YeM NPOAYKTHBHOCTE M Omomacca pacTeHHI cyinH.
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B T. 4. MONNOCKH

Cenbpe 1 Bnuakme euabl
Tpecka
TyHupl W 6nu3kue Buapbl

Nococessie

Takasa rpoMajgHas pasHuUa B OGmomacce pacTeHMil CyIIM M OKeaHa 00B-
AcHseTCH caexyomeit mpuuupoi. OCHOBHEIE NPOAYIEHTHl CyIlM — jepe-
BbA, 4 OKeaHAa — MeJKHe OJHOKJETOUHBEIE BOJOpocaH. [lepeBesi pacTyT
MeAMeHHO (HU3KWU NpupocT), a4 >KUBYT O0JIr0, uX OGuomacca HaKaIlIHBa-
eTcd sa JECATKHM M COTHM JeT. Bomopocnu B OKeaHe OBICTPO DA3MHOMKA-
0TCA. 34 roj WX IMOKOJeHHA MOTIYT CMEHMThCA NEeCATKH H COTHHM pas.
IIpaKTHUeCKN Ka)KAbIi J€Hb B OKeaHe CO3JAaeTcA Macca Bojopocseif, paB-
Hafg ux sanacy. OgHaKO OTMHMpaEWe W ocefaHue (PUTONJAHKTOHA HA IHO
BMeCTe ¢ ToeJaHueM ero KOHCYMeHTaM# OBICTPO CHUIKAKT Maccy OJHO-
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KJETOYHLIX BOAOpOCJEH. YCcTaHaBJIMBAETCH PABHOBECHE MEMXAY NPHOBIIBIO
¥ yOBLIBI TPOAYILEHTOB, M 38MIAC HX IOCTOAHHO OCTAETCHA HH3KHM,

KonugecTBeHHEBINT yYeT HOTOKOB AHEPrMM M TPOAYKTHBHOCTH OmOreo-
eHo3a uMeeT OOJBIIOE TpaKTHYecKoe sHaueHHe. TouHEIR pacueT moTo-
K& 3Hepruy M IPOAYKTHUBHOCTH IIO3BOJIAET PeryJMpOBATH B 3KOCHCTEMAaX
BEIXOZI BEIFOJHOH AJA denoBeka OGMOMACCH! »KMBBIX OPraHM3MOB M IIpen-
CTABJATH JAOIYCTHMBIE IIpPEJesbl ee HIBATHA,

Taxum o0OpasoM, paccMOTpeB IIOTOK 3dHepPrMd B OHOreolneHo3ax M Ie-
OM IOUTAHWA, MBI YBHIEJH, 4YTO B coo0IiecTBe MKUBLIX OPraHU3MOB OT
3BeHA K 3BEHY LMPKYJMDPYIOT OCHOBHBIE NMHUTATEJbHBIE JIEMEHThI U JHED-
rusa. AsToTpodbl, AKKYMYJUDPYA COJNHEYHYIO 9HEPruio, norpebnas yrie-
KMCJIBIM ra3d ¥ 3JIeMeHThl MHHepallbHOI'0 IMTAaHHfA, CO3Jal0T OpraHaye-
CKHe BellecTBa, KOTOpbIe CJYIKaT mnumei rereporpodam. ereporpodsr,
paspyiias opraHMYecKue BeuecTsa, obecrnednsawT cels sHEPruei u OCBO-
00KIAI0T 2JIEeMeHTHI NHTAHUA AJNA aBToTpodoB. B HUpKyIAnMio BelmecTs
¥ SHEPIrHH BKJIOYEHBI HE TOJLBKO JXHBBIE OPraHMBMEI, HO H cpeja HX
oburTaHuA.

. OTKya OpPraHM3MBI MOAYYAKT 3HEPrHMK) M KAK OHH ee DacXOAyIoT?

. Kak cBsizaHBl B NOTOKE SHEPrHHM NPOLYUEHThI M KOHCYMEHThI?

. Yro ABAfeTCA WMCTOUHMKOM 3HEPrHH JJIf pPeAyIeHTOBR?

. B uem pasHHIA Mexay NPOAYIEHTAMH CYIIH M OKeaHa?

. IlpuBeanTe NIpHUMEp 9KOJOIHMYECKON CHCTEMBI CBOEH MECTHOCTH H
oxapaxTepuayiiTe ee,

.B CDeJHHMX [IMPOTAX IPHUTOK COJTHeYHOIl 3HEpPruM 3a TOJ
3,8:10" gl /ra. Texrap sneca mpomssoauT 3a rog 10 Teic. Kr ape-
BECHHEBEI M JHCThEB. B KaxIoM rpaMMe IpPOM3BOAMMBIX BeIIECTB 3a-
xaoueHo B cpegHeM 19 kllx. CrkonbKO TIPOIEHTOB manatomeil aHep-
THM MCHOJL3YeT Jec?

o] ITosropure § 25.

VyVveee
(=] O e GO PO =

v

§ 71. Ceolicmea axocucmem

JKocHcTeMa — IMeJOCTHAA caMoBOcCHpouM3Boasmascsa cucrema. Coob-
HIECTBO JKMBBIX OPraHM3MOB M abuoTHUecKas Ccpeja BJAMAKT APYI HA ApY-
ra, obe uwacTu OMOreoneHo3a HeoOXOAMMEI OIS MOANEDIKAHMA KHU3HH., AbH-
orudeckre (haKTOPEI PEryJupYIOT CYIIECTBOBAHNE W JKH3HENeSATelbHOCTh
nonyaanuit. B To jKe BpeMmsa 3TH (DAKTOPH HAXOJATCA I0J, IIOCTOAHHBIM
BIMSAHUEM CAMHX >KHUBBIX OPraHUSMOB. BajyKHBIe AJA KHUSHA XHUMHUYECKHE
anementrl (C, H, O, N, P) u opraruueckue coegmHeHud obpasyior He-
NPEPLIBHEIA IIOTOK MEMKAY KHBBIM M HEMHBBIM: morpebjeHHe M Bhlaeje-
HUEe YIJeKHCJOro rasa, KHUCI0poJa, BOAbI, 00pasoBaHWE M DA3JIOKEHHE
PACTHTEJLHOrO M JKHBOTHOIO omajga, o0pasoBaHMe IOYBEHHLIX OpraHuye-
CKMX coegmHeHHH. J{HMBBIE OPraHU3MBl 4YEPHAIOT M3 Cpelbl JKHU3HEHHLIE
pecypchl (Hampumep, KHCJAOPOA M3 arMocdepbl B IPOIECCe JABIXAHUA M
YrJIeKHCaBIH rasd B mpouecce GorocurTesa). OHHM IIOCTABIAIT B Cpenxy
MPOAYKTHl WU3HEJEATENIbHOCTH (HATpHMMEp, KHCJIOpoi B npomecce GoTo-
CHMHTE3a U YIJIEKHCJBIN ras B IPOLECCe PA3JIOMEHHMS OpPraHuvYeCcKHUX Be-
mecTB w geixaHus). CosHeuHas 3SHEPrusi AKKYMYJMPYETCH 3eJeHbIMH
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pacTeHMSAMHM ¥ IepeJaeTca OPraEM3MaM BCeX MIONYJIANMM, HaCeIdIomHX
OHMOTreoneHos.

IIoTOKHM 2HEPruM M BelecTBa, CBA3LIBAKIIHE MHUBBIE OPTAHH3MEI IpPYT
¢ ApYyroM M cpesoit ux obMTAHHA, OOECTIEUMBAIOT LEJIOCTHOCTH OMOreore-
HO030B. CriocoGHOCTE OPraHM3MOB K PA3MHOYKEHWMIOD, HAJNUMYME B cpejle IH-
¥ W 9HEPruH, HeoOXOOMMBIX AJA POCTa, DA3BUTHA M PA3MHOKEHHdA, a
TAKJ}KEe BOCCO3JAHUE Cpefbl OOMTAHMA JKHUBBIMH OPraHHBMAMH — YCJIOBHA
CcaMOBOCIIPOM3BOACTBA OHOTreoleHO30B (BKOCHCTEM).

Yeroiyusocers. CroskuBiIecs B XOIe SBOJIOIMHHN GHOreoneHO3bI HAXO-
JATCA B PABHOBECHH CO CpPeAOH M NpPOABIAKT Ycmoluusocmy, YceToddm-
BOCTH — 9TO CBOMCTBO co0o0IIecTBA M 9KOCHCTEeMbl BBIJED:KHUBATH H3Me-
HeHH#A, CO3JaBaeMble BHELUIHMMM Bo3jelcrBuamu. Hamnpumep, ecam xoad-
yecTBO oOcagkos moHusuiaock uHa 50% 1O CpaBHEHMIO €O CPeAHHM
KOJHUUYECTBOM 34 MHOTO JIeT, & KOJUYEeCTBO OPraHM4ecKOoro BellecTBa, CO-
BAAHHOTO TPOAVIEHTAMM, yHamo jaumrs Ha 25%, HYHUCIEHHOCTh TPaBOAN-
HbIX KOHCYMEHTOB — TOJBKO Ha 10%, TO MOMHO CKAasaTh: 3aTa IKOCHC-
TeMa yCTOHYHBA.

CrnocoGHOCTE OPraHM3MOB II€PEHOCHTH HeOJAaronpUATHBIE YCJIOBHA H
BLICOKMIl TIOTEHIIMAJ DA3MHOMKEHHs 00ecIeuMBAKT COXpPAHEHHWe NOMyJifA-
ouif B 3KOCHCTEME, YTO TapaHTHPYeT ee YCTOHYHBOCTD.

Camoperyasiuus. [Toxnepskanuwe oupefeleHHOW YHCIEHHOCTH IOIMYJIA-
Onif OCHOBAHO HA B3AHMMOAEHCTBHM OPraHU3MOB B 3BEHBAX XHIMHHK —
JKepTBa, NAPasuT — XO3AWH HA BCeX YPOBHAX IHINEBLIX Heneil. Ecam
o KakuM-1ubo NpHYMHAM OJHH W3 UJIEHOB IHINEBhIX Ilemned ucueaaer,
TO BMbI, IUTABIIMECS B OCHOBHOM HCYE3HYBIIMM BHIOM, HAYWHAKOT B
foJibIIeM KOJHUYeCTBe MoeJaTh TY MHINY, KOTOpas paHbIle Oblaa AAA HHX
BropocrenesHoil. BenegerBue momofHOM 3aMeHBl NHIONM UYMCIEHHOCTH BH-
AoB-oTpebuTeneil COXpPAHAETCH.

MaccoBoe pasMHOKEHMEe BHJA B OMOTeoleHO3e PeryiIupyercs npambl-
MU ¥ 00pamHblMU CBA3AMU, CYIIECTBYIOIMMUMH B THINeBBIX nenax. He-
peaxo 6garogaps XOPONIMM IIOTOAHBIM YCJIOBHSAM CO3JI8ETCH BBICOKHIH ypo-
sKail pacTeHui, KOTOPLIMHM IIHTAETCH OIpeJeleHHAA NONYJIAINA TPABOAML-
HBIX JKHUBOTHBIX, HAIpUMEp 3aiueB. B CBA3M € XOpPOIIHM IMUTAHHEM
YHCJAEHHOCTh NONVJIANMH BoapacraeT. TpaBoAAHBIE CAMM MOryT OBIThH IH-
med A XUIIHWKOB, HATpUMED BOJKOB. UeM MHOro4umcjeHHee KepTBEI,
TeM Oonee ofecrreueH efoff XUIHHMK ¥ TeM HHTeHCHBHee OH DA3MHOIMKA-
erca. CrnepoBaTensHO, yeM 0GoJblle B HEIHEIIHEM TOLY KEpPTB, TeM 00/b-
e Ha cJeAyluui rog Oyger XumHUKOB. BoadpacraHue KOJMYECTBA XHII-
HHKOB NPHBOANT K CHEMKEHHIO YHCIEHHOCTH KepTB. CHHM)XeHHMe UHCJIeH-
HOCTH EpTB BeeT K TOMY, YTO PAa3MHOMEHHEe XHIHMKA 3aMeisgercsd
M KOJIMYECTBO XMIUHHMKA M KEPTBHI BO3BPAINAETCA K HOPMAJNBHOMY —
HMCXOJHOMY COOTHOIIEHHIO.

Konefanusa KOJMYECTBA PACTUTEJNbHON NWINH, TPABOAJHBIX *XHUBOTHBIX
U XWIOHUKOB, MUTAOMIMXCA OTHUMH JKHBOTHBEIMH, CONDPSAMKEHBI APYI ¢ APY-
rom. Knaccumueckuil npumep — OHKJbI H3MEHEHHS YMCJIEHHOCTH JIeM-
MHHIOB B TyHApe. Paz B HECKOJBKO JIeT Ha OrPOMHOIl TepPPHTOPHH TYHJI-
pBl MX YMCJIEHHOCTh PE3KO BO3DACTAET, BCJIeJ] 3a TeM, YACTO 3a OJHH ce-
30H, CTOJBL K€ Pe3Kko majgaer. B COOTBETCTBHH € 3THMM HHCJIEHHOCTH ITec-
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OB, JIAC W COB, NUTAKIIUXCA JEeMMHHraMu, Jubo yBeJIuuuBaercH, aubo
YMeHbINAeT .,

Konebanusa 4mcieHHOCTH JIEMMHHIOB CBfA34HBI ¢ MX KOPMOBOii Gasoii.
B roasl noBbieHNA YHCIEHHOCTH JEMMMHIOB OHM CHJIbHO oGbesaiorT pac-
THTeJbHOCTh. Bousblloe KoJIMYecTBO 4HacTeidl pacTeHMil, COAep:KAIAX IHU-
TaTeJbHBIE 3JIEMEeHTHI, MOCTyNnaeT B AeTpuUT. Ha creayiomumii rox ms-sa
8HAYMTEJILHOIO IMOBPEXAECHHA PACTUTENBHOrO MOKPOBA IHINH CTAHOBHUTCH
MeHBIIIE ¥ NHUTATeJIbHAS LIEHHOCTh ee yMeHbIIaeTcs. B cBsfA3M ¢ aTuM poct
H BBIKMBAHME MOJOABIX JIEMMHMHIOB CHHKaeTcda. ['0J CTAHOBHTCA MAJO-
KODMHBIM JJIfi XHINHUKOB, H OHH MHOYTH HE PA3MHOMAITCH.

B reuenme mocieAyIOmIMX JIeT PACTHTEIbHBIE OCTATKH, GOTATHIE IIATA-
TeJbHBIMH BEINeCTBAMH, MHWHEPAJM3YIOTCHA; IUTATENbHBIE 3JTeMEeHTHI II0-
PJIOLIAKTCA PACTeHUAMH; KOJUYECTBO NHIMH JEMMHHIOB M €e NHUTATeNb-
Hasg LEeHHOCTb BO3PACTAIOT; YHMCJEHHOCTh JIEMMWHTOB BHOBb CTDPEMHMTENb-
HO HJEeT BBepX; XHMI[HUKH, XOPOIIO IHUTAACH, HAYMHAKT OLICTPO
pasmMHOkaThed. Takum oOpasom, B 6HOreomeHos3e MONYJIANNH OPraHHIMOB
B3AMMHO OIPAHMYHBAIOT CBOK YHMCIEHHOCTH, DiArogapa ueMy HaHHAS 9KO-
CHCTEMa CYIIeCTBYeT AJMHUTEeNbHOEe BpeMs.

KaxoBo 3HaueHHUe CaMOpEryJsAlHHA YHCJAEHHOCTH, MBI IMOHHMAEM OCO-
GeHHO XOpOINOo, CTANKUBAACH C ABJICHHAMH, KOTJa CaMOPEryJsius Hapy-
maercd. 1o OOBIYHO NMPOMCXOLUT B TeX CJAydYasX, KOrAa 4YenoBeK Hapy-
IaeT CJIO0KUBINYIOCH CTPYKTYpy coobiiectB. IIpuMMepoM MoXXeT CIOVIKMTH
HMCTOPUA C KPOJIMKAMH B ABCTpPaJIHH.

Korza yenoBex ua EBponbl cran nepecensiThes HAa APYrHe KOHTHHEH-
Thl, OH IIOBE3 C coboii n AOMANTHUX »XHBOTHBIX, B TOM YHCJI€ KPOJHMKOB.
B 1859 r. na oxHoit M3 (epm ABcTpasuu BeinycTHJM 12 map npuBeseH-
HBIX 3BepbKOoB. B 0OuoreomeHosax ABcTpaauu OBLIO CAMIIKOM MAJO
XHUIHUKOB, 4Ybeil numei#l Moram 6bl 6w Kpoauku. Yepes 40 ger
YHCJIEHHOCTE KDPOJMKOB [OCTHUIVIA HECKOJbKHX COT MUJLJIMOHOB ocobeii.
OHM paccesnMCh IOYTH [0 BCEMY KOHTHHEHTY, DA3opsAs JIyra M IACT-
Gumia, BhleZafd IPOPOCTKM MECTHOW COCHEI, M HAHECJIH YDOH 9KOHOMMEKE
CTPAHBI.

Taxum obpasoM, YHMCAEHHOCTL ocobelt B NMPUPOAHEIX 3KOCHCTEMAX ca-
Moperyaupyercs. Hapynienne ecTecTBeHHBIX leneil MUTAHUS 1MOJ BO3zeii-
CTBUEM EHTPONOreHHOro (hakTopa, HEpasyMHOe BMEIIATEILCTBO B 3KOCH-
CTeMbl MOYKET MNPHUBECTH K HEKOHTDOIMPYEMOMY pPOCTY YHMCJIEHHOCTH OCO-
Oedl OTAENBHBIX MONYJANMH M K HADYIIEHUIO NPHDPOJAHBLIX SKOJOIHMYECKUX
coobmgecTs,

» 1. Jlioboit GuoreomeHod — ycroifumBas cucreMa, TAK KAK B Hel cy-
LIECTBYeT DABHOBECHE MeXAY MPHUXOJ0M H PAaCX0AoM HeoOXOoIHMBIX
pemecTe u sHepruu. Ilogymafite, kakum o6pazom 3arps3HeHUe TOK-
CHYECKUMH BeIlleCTBAMM MJIM TEIJIOBOE BATPHA3HEHME MOMKeT Hapy-
INTE 3TO PABHOBECHE,

. Kak ocymecrsiaserca camoperynanusa OuoreomeHosa?

. ITouemy HA TpaHHIAX TOCYIAPCTB CYLIECTBYET CAaHMTApHO-6uomOTHM-
4eCKHil KOHTPOJB?

eV
oW o
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§ 72. Cmena axocucmem

Konkperunlifi GHOTeOIeHO3 HE CYLIeCTBYeT BeuHO. PaHO HJIM IO3AHO
OH cMeHdercd ApyruM. CMeHBl MPOMCXOAAT MOJ BINAHMEM HW3MeHEHHUS
cpeibl CAMHMM JKMBBIMHM OPraHU3MAaMH, I[IPH CMeHe KJIUMATHYECKHX
yCJOBUM, B NpOLECCe 3BOJMIONHMM KH3HM HaA 3emJie, MOJ BIUAHHEM 4Yeso-
BEKa.

CamopassuTHe H cMeHa dKocucTeMbl. Kak mpumep M3MeHEHHS CPe/bl
ojJ BJAMAHUEM CAMUX JKMBBIX OPraHM3MOB PACCMOTDHUM 3acejeHHe pac-
THTEeJHHOCTBIO CKAJBHBIX nopox. Ha mepseix crTajuAX 3aceleHusa 00Jb-
1I0e 3HAYEHHEe MMeeT BLIBeTPMBAHME TI'OPHBIX IOPOJA: DpaspylIieHue, dYac-
THYHOEe PACTBODEHME M HM3MeHeHWe XMMHUYECKHX CBOHCTB MHIHEpAJOB.

Vike Ha caAMBIX HAYANBHBIX CTAAMAX BeJHKA pOJb IEPBBIX IIOCEJIeH-
IeB: pasnuuHbBIX GakTepmii, BOJAOpOCJeH, HAKWUIHBIX JUmaiHuKoB. Ilna-
HOGAKTepHH, CBOOOAHOKHMBYIIIHME BOJOPOCTIH H BOAOPOCJM B COCTABE JIH-
MaWHUKOB ABAAITCA NPOAYIEHTAMM — CO3JaTeJAMH OPraHuvYecKoro Be-
mecTBa. MEOrne nuaHobakTepur PUKCHPYIOT U3 BO3/IyXa a3oT 1 oforamaior
UM Cpeay, ele MAJONPHTOSHYIO JJIA KU3HHU. JIMImaifHWKH BbhIJEJIEeHHA-
MM OpPraHMYECKMX KHCJOT DACTBOPAIOT CKAJbHYIO NOpPOAY M CIOCOOCTBY-
0T HAKOIJIEHHWIO 2JIeMEHTOB MHHEDAJLHOr0 NUTAaHUA. BakTepum H rpH-
6B paspylIaiT OpraHudecKre BelecTBa, CO3JlaHHBIE IIPOAYIEHTAMH.

OpragpyecKye BellecTBa MMHepaJuayloTca He noaHocTbio. Ilocrenen-
HO HAKAILIMBAETCH CMECh M3 PASJIMUHBIX OPTaHWUYECKHX WM MUHEpPaJbHBIX
COeNMHEHMIT ¥ PACTHTENbHBIX OCTATKOB, oforaueHHbIX asoroM. Coapaior-
¢l YCJHOBUS JAJSA TIOCEeJeHHMA MXOB M KycTHCThIX Jumaiiaunkos. ITpouece
HAKOIJIEHMA OPraHM4yecKoro BelecTBa M a30Ta ycKopsercs, (GopMupyer-
cA TOHKAaf [OYBeHHAas Mpocioiika.

O6pasyercs NPUMHTHBHOe co00IecTBO, CIIOCOOHOE CYINecTBOBATH B He-
OnaronpuAaTHON oGCTAHOBKE.

IlepBbie MMOCENEHIEI XOPOLIO NPHUCIOCOOJeHBI K CYPOBBIM YCJIOBUAM
FOJIBIX CK&J — OHM BBIAEP:KHMBAIT U CYIIb, W Kapy, ¥ Mopos. Meanen-
HO, HO HEYKJOHHO OHM H3MEHAIOT CPeAy CBOEro OOMTAHMA M TEM CAMBIM
CO3MAIOT VCJIOBUSA JJIA BHeAPeHWs ApPyrux nonyaanuii. C nmpuxozoMm Tpa-
BAHUCTLIX DACTEHHIl (OCOKM, B3JaKH, KIeBep, KOJOKOJbYMK M JAp.) KOH-
KYDEHIMA 8a BOAY, CBET, MUTATENLHLIE JJEMEHTHl y:Kecrodaercd. IImo-
HepBI-TOCeJeHIlbl B 3T0d 0opb0e BBITECHAIOTCA HOBREIMH TIPHIIEIbIIAMU,
3a TpaBaMM IOCENAIOTCA KYCTADHMKHM, KOTOPBHIE CKPEILIAIOT KODHAMH 00-
pasymomyiloca mno4YBy. TpaBsHO-KyCTAPDHHMKOBHIE COOGIIECTBA CMEHHAIOTCA
JIECHBIMH.

B xoje AJMUTENBHOIO PASBHUTHA M CMEHBLI BKOCHMCTeMbl YHCJIO BH/0B
JKABBIX ODTAHM3MOB, BXOJAAIIMX B Hee, mocremeHHo pacrer. CoobuiecTso
craHOBUTCHA 6GoJiee CI0MKHBIM, €ro numiesas ceTb Bce 0ojee pasBeTBIIEH-
Hoit. Pasmoof6pasme cBssell Mexay OpPraHM3MaMH yBeJU4YUBaeTCd, C00D-
LIeCTBO BCe IOJHEEe HMCIOJb3yeT pecypchl cpearl. HacTymaer aranm apeso-
ro coobimecTBa, HauboJiee XOpOLIO IPHCIOCOOJIEHHOIO K OKPYXRAKOIIAM
yeaoBuaM M obnagaromero camoperynanueil. [lonyasnum BHI0OB B 3pe-
JIOM cooflecTBe XOpPOIIO BOCIPOM3BOAATCH M He 3aMeIalTCHs APYIuMH
BUJIAMH.
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Onucansas cMeHa BKo-
CHCTEM JJIMTCH TLICAYH JIET.
Onmnako ectb cMeHbl, TpoTe-
Kawilne Ha rjasax OmgHOIo
NOKOJIEHUA JI0Jeid, Hanpu-
Mep 3apacTaHue MeJKHUX BO-
JLlOeMOB.

Cmena skocueTeM 10X
BJIMSHUEM YejioBeKa (aHTpo-
noresHoro daxropa). Momi-
HBIM (DaKTOPOM H3MEHEeHUS
AKOCHCTEM ABISAETCA XO03AH-
CTBEHHAA [AesATeIbHOCTH Ye-
JoBeka. BosaeiicTeue ueso-
BEKA HA IPHUPOJHBIE 3KOCH-
cTeMbl Hayanock gaBHo. OHO
BCE BPEMS# YCHJIMBAJIOCHE BMe-
CTe C yBeJIHYEHHEeM Hacele-
A 3emun. B nocaegsem
CTOJIETUM B CBASH € OBICT-
PBIM pPAaszBHTHEM IPOMBIIII-
JIEHHOCTH, CEeJIbCKOTO XO03dii-
CcTBa, POCTOM TIOpPOZOB BJH-
fAHUEe 4YeJloBeKa npuobpeno
pelIaollee 3HAUEHHUE,

Boasmmue H3MeHeHH A
NPOMCXOAAT, HANPHUMEpP, B
3eJIeHBIX 30HAX BOKPYr TIo-
POZIOB, KOTOpBEIE MCHOOJB3YIOTCH [JfA OTABIXA TI'OPOMKAH. PacTUTEeNhHOCTH
TAKON TEPPUTOPMH NOCTOAHHO BEITANTHIBAETCS JIOABMY, I'YISIOMUMHE IO
Jecy, cobuparomumu Aroas! u rpubsl. HagzeMHble Oprassl pacTeHuil TPaB-
MUDPYIOTCS, I[OYBA YIJIOTHAETCH, CHHIKAeTCA ee CIIOCODHOCTh K yAepKa-
HUIO Biaaru. Bce aTH (haKTOpBl OTPHIIATEIBHO BIMAIOT HA JIECHBIE Tpa-
BBI, ¥ KOTODBIX KODHEBHUINA PACIOJIATAIOTCH NPAMO [OJ JecHOH IOACTHI-
KOii.

CuibHOE BBLITANTEIBAHME MOBPEXIAET MOAPOCT AEPEBLEB. Y KyCTapH#-
KOB M B3DOCIEIX [€DEBbEB HAUMHAIOT COXHYTH BePXVIIKH, OHM JIETKO II0-
paxaiorca rpubamMu M BpexuTensMH. B pesyabraTe smec HapexuBaeTcs,
ocseruserca (puc. 106). Cosparorcs OJaronpHATHEIE YCJIOBHA IJA BHEI-
PEHHA JYTOBBIX TPAB, KOTOPHIE CBETOJMIOOMBEI 1 MeHbIIe OOATCH BHITAI-
THIBAHUA, TAK Kak o0pasyior nepHWHY. JlecHble TpaBbl CTAHOBATCA He-
KOHKYDPEHTOCIIOCOOHEIMHE W BBIAAAIOT M3 TPABOCTOA.

OueHb CHIBHO M3MEHAET JYrOBbie, CTENHBIE U NIYCTEIHHBIE JKOCHCTE-
MBI MHTEHCHBHEIH BbINac ckora. H{umBOTHEIe moenaloT ompeiejeHHbIe BH-
ABl TPAB, YTO NPUBOJAUT K PACIPOCTPAHEHMIO HETIOEJAeMbIX pacTeHuii. Ha
NAacTOMINAX PaspacTaloTCsi 4YeMepHIa, IIaBeb, CHHErOJOBHHK, IOJMBIHD.
Cumxaerca ofuime IEHHBIX B KOPMOBOM OTHOLIEHMH 3JaK0B. MEHOrme
PaCTeHUHA He YCHeBalOT 3aIllBeCTH M JIATh CeMeHA. Y MEeHBIIAeTCH KOJIHue-
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CTBO BHAOB, yIpomaercsa coobimrecTBo. MHOroeTHHMe TpaBbl 3aMeIalTcH
OJHOJIETHUMH PACTEHHAMH, KODHEBbIeé CHCTEMBI KOTOPBEIX DA3BHTBI CJa-
oee. IlouBa, He cAep}XUBAEMAS KODHAMH, HAYMHAET PASMBIBATBCH IOTO-
KaMu BOALI HJHM pPA3BEBATHCA BeTpoM. PaspylueHue IOYBBI NPUBOAMT K
ofelHEHHMIO CPebl MHUTATEJbHBIMU dJIEMEHTAMM M BOJOH, UTO PE3KO YXYI-
ImaeT YCAOBHA JKM3HM PACTEHHN M CHH)KAET MX IPOAVKTHBHOCThL. Bora-
Thle PABHOTPABHBLIE BBICOKONPOAYKTHUBHEIE JIyra W CTENH NP HEyMepeH-
HOM BBIIIACE IIpeBpamaloTcs B OefHbIE ITYCTOIIH.

Cmena OMOreoleHO30B IIOJ BO3JeHCTBHEM AHTPOIOTeHHOIO (hakTopa ca-
Maa OvlcTpaa. OHa NPOMCXOAUT 38 HECKOJBKO JIeT, & YaCTO CKAYKOM.
K raxum cxaukooOpasHbBIM CMEHAM OTHOCATCA BEIPYOKa JecoB, paclani-
Ka 3eMeJb C CO3JZAHHMEM ArPOIEH030B, CTPOHMTEJIBCTBO BOAOXPAHUJMIL, KO-
rga CyXOmyTHbIe 3KOCHCTEMBI IpPeBpAIlaloTCs B BOJHEIE.

Cmena skocucrem noa BiumaHHeM abuorndeckmx darropor. Kiaumar
8eMHOI'0 Imapa HeOZHOKpATHO MeHsAncH. IIpm moTemieHMM B BKOCHCTEMAaX
BCJIEACTBHE ecTeCTBeHHoro orbopa HauyMHAIKW npeobnamath Oonee Temso-
a00uBEIe BHABLI PACTEHHIl, KMBOTHBIX M MHMKDOOPraHM3MOB, OpPH MOXO0-
JOAaHAM — XOojojgoycrodumpeie. [leproAsl ¢ MaJIBIM KOJHYECTBOM OCaj-
KOB XapaxKTepH30BAJMCH YBEJIWYEHHWEM YHUCIEHHOCTH OPTaHM3MOB, YCTOH-
YMBBIX K HegocTaTKy Baaru, llepmoasl ¢ 0OMABHBIMH aTMOC(HEpPHBIMH
OCE/IKAMH TIPUBOAWIJINA K PACIBETY OPTaHU3MOB C MOBBIIIEHHBIMH TpeGo-
BAHHAMHM K COAEP:KAHMIO BJIarH.

IIpu KauMAaTOreHHBLIX CMeHAX 9KOCHCTEM B pe3yJbTaTe eCTeCTBEHHOrO
orfopa UYMCIEHHOCTh ONHUX BH/AO0B OPraHM3MOB COKpAIaeTcd, COKpaIna-
eTca MX apeast, OHM MCIBITHIBAIOT OWoJOrHdeckmit perpecc. [Ipyrue Bu;-
Ibl, okasaBimuecs OoJiee ycroliumBeiMH B Gopebe 3a cymjecTBOBaHUE, yBe-
JMYNBAIOT YHCIEHHOCTh, PACIIMPAIOT apean oOUTAHUA, T. €. MCHBITHIBA-
10T GHOJOrMUECKHI TIporpecc.

» 1. [oaymaiiTe, moYeMy HA CTAPLIX BZAHMAX MOMKHO YBHETH JIMIIAM-
HHUKH, MXH, Depearl.

» 2. Kaxkoit npumMep cMeHBl SKOCHCTEM IIOJ BO3JEiCTBHEM AHTPOIOIeH-
Horo ¢akropa Brl HaGmoganu?

» 3. Kakue Mepnl Mo OXpaHe SKOCHCTEM OCVINECTBISIOTCH B Balmell me-
cTHOCTH?

0! Ilosropure § 48.

§ 73. Azpoyenoswi

Crpykrypa arpoumenoaa. Jleca, TYHADBI, CTenH, IYCTBIHH, DEKH, MO-
pA M T. A, — ecTecTBeHHBIe akocucremsl, [lons, oropozwi, cajasl, mnap-
KH, JleCHble Haca)KJeHHs, macTOHINA — CO3JaHHBIEC YeJI0BEKOM JKOCHCTE-
Mbl. X HA3EIBAIOT aA2pOYeHO3AMU.

ATponeHo3sl — TaKMe IKOCHCTEMBI, CTPYKTYPY M (DYHKIUK KOTOPHIX
cosjaer, INOAJeDIKUBAET U KOHTPOIHMPYET Yel0BeK B CBOMX HHTepecax.

Tlpumep arpomeHosa — ToJie MIIeHHIbL. Ero pacTUTelbHEIH TOKPOB
COCTOHMT B OCHOBHOM H3 DACTEHHMH IIIEHWIIH ¢ NPUMEeCh0 COPHAKOB. Hlm-
BOTHBIX 3HAYMTEJbHO MEHbIE, YeM B eCTeCTBEHHBIX JKOCHCTEMAX, HO OHM
ecTh (IMYMHKM MYX, JKYKH, A0MJeBble HepBH M 7p.). MHoraa pesko no-
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OnucanHas cMeHa 3KO-
CHCTEM JJIMTCH THICAYH JIET,
Oxnako ecTb CMEHBI, mpoTe-
Kawllie Ha riaszax OXHOTO
IOKOJIEHHA JI0jeil, Hanpu-
Mep 3apacTaHue MeJIKHX BO-
JI0eMOB.

Cvena sKocHCTeM m1OX
BIIMAHMEM YeJoBeKa (aHTpo-
nmoresHoro caxropa). Mony-
HBIM (haKTopoM H3IMEHEeHHUd
9KOCHCTEM ABJAETCHA XO03AH-
CTBEHHaA [eATeJIbHOCThL dYe-
Josexa. BoageiicTeue weno-
BEKA HA IIPHUPOJHBIE 3KOCH-
CTeMbl Hayaloch gasHo. OHO
BCE BpeMS YCHJIMBAJIOCH BMe-
CTe ¢ YBeJWYEHHMEeM Hacele-
HuA 3emuu. B nociaearem
CTOJIETUM B CBHA3H C OBICT-
PBIM pa3BUTHEM IMIPOMBIII-
JIEHHOCTH, CeJIbCKOrC X038~
CTBa, POCTOM TIOPOJOB BJIH-
AHWE 4YeJioBeKa npuobpeno
pemamliee 3HAUYEHHE,

Boasmnue H3MEeHEeHH A
NPOMCXOAAT, HANPHMED, B
3eJIeHBIX 30HAX BOKDPYT TO-
POJIOB, KOTOpPbIE MCIIOJB3YIOTCA JUJIA OTABIXA TOPOMKAH. PacTUTeIhHOCTE
TAKOH TEPPHTOPHA NOCTOAHHO BBEITANTHIBACTCA JIOABMM, I'YISIOMAMY IO
Jsiecy, cobupammuMu aroasl u rpuGel. Hansemusie oprans! pacreruii Tpas-
MHUDYIOTCs, NOYBA YIJIOTHAETCH, CHHXKAETCA €€ CIOCOOHOCTL K yaep:Ka-
HUI0 Bnara. Bce aTm (axTOphl OTPHIATENBHO BAMAIOT HA JIECHBIE TpA-
BBl, ¥ KOTOPBLIX KOPHEBHILNA DPACIONATAIOTCA NPAMO IO/ JIeCHONH MOACTHI-
KOH.

CnibHOE BHITANTEIBAHHE NMOBPEX/HET NMOAPOCT LEPEBLEB. Y KYCTADHH-
KOB M B3pOCJEIX AEPEBbEB HAUMHAKT COXHYTh BEPXYIIKH, OHM JIEIKO IIO-
paxaiorca rpubamMu ¥ BpeauTenaMM. B pesyibrare nec HapexumBaercs,
ocsernsaerca (puc. 106). Cosparorcs GraronpuATHLIE YCJOBUS IS BHEJ-
PEHHA JYTOBBIX TPAB, KOTOPhIE CBETONIOOMBLEI M MEHBIIE OOSTCS BHITAI-
ThHIBAHUA, TAK Kaxk o0pasyior nepHUHY. JIeCHble TpaBel CTAHOBATCH He-
KOHKYPEHTOCIIOCOOHBIMM M BBINAZAIOT M3 TPABOCTON.

OueHb cHIBHO M3MEHSET JYroBble, CTENHBIE M MYCTHIHHLIE HKOCHCTE-
MBI WHTEHCHBHEIX BeIlac ckora. M{MBOTHBIE NMOEAalOT ONpeZeleHHbIe BU-
ABl TPaB, YTO NPHBOAUT K DACIIPOCTPAHEHMIO HEIOejaeMbIX pacTeHuit. Ha
MacTOMINAX Pa3pacTaloTCs uYemMepuua, [ABeNb, CHHETOJOBHHK, IOJBIHb.
Cumxaerca oOWJIMe UEHHBIX B KODMOBOM OTHOIUGHMH 3J1aKOB. MHOrme
pacTeHud He YCHEBAIOT 3allBECTH M JATh CeMeHa. Y MEHLIIAeTCH KOJIHye-
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CTBO BHJOB, YyIpoIaerca coobiiectBo. MHOroneTHme TPaBhl 3aMEIIANTCH
ONHOJETHHMH PACTEeHHUAMM, KODHEBBIE CHCTEMBI KOTODBIX PAa3BHTHI CJa-
fee. Ilousa, He caep)XHUBaeMasi KOPHAMM, HAUYMHAET PASMEIBATLCS IIOTO-
KaMH BOJABI HJIM pPa3BeBAThCA BeTpOoM. PaspylieHWe NOYBBI MDPUBOAUAT K
ofelHEHUIO CpeAbl MUTATEJBHBIMM 3JIEMEHTAMM M BOIOH, YTO PE3Ko yXya-
LI8eT VCJIOBHS JKU3HM DACTEHHN M CHUIKAeT MX NPOAYKTHBHOCTH. Bora-
Thle PABHOTPABHEIE BBLICOKONMPOAYKTHBHBIE JIYyra M CTEIM NpPH HeyMepeH-
HOM BBIlIace IpeBpamia}Tcs B OeJHBIE NYCTOIIH,

CmeHa GHOTEOLIEHO30B TIOJ BO3AEHCTBHEM AHTPOIOTeHHOTO (hakTopa ca-
maa OwicTpas. OHA IIPOMCXOAMT 3a HECKOJBKO JIeT, & YACTO CKAYKOM.
K rakuM craukooOpasHBIM CMeHAM OTHOCATCA BhIpyOKa JecoB, paclall-
K& 3eMeJb C CO3JAHMEM ATPOIIEHO30B, CTPOUTEJLCTBO BOJOXPAHHMJIMIN, KO-
Ia CYXOIYTHBIE 9KOCHCTEMEI IIPEeBPAIAIOTCH B BOJHEIE.

Cmena sxocuereM mnoja BauaHuem abuoruueckux daxropon. Kmumar
3eMHOr0 IIapa HEeOJHOKPATHO MeHsics. [Ipw moTemneHHMH B aKocHCTeMAX
BCJIEJACTBHE ECTeCTBEHHOro orbopa HAUMHANM npeobaamars Oojee Temo-
aro0uBBIe BHABLI DPACTEHMM, MMHUBOTHBIX M MHUKDOOPraHU3MOB, IPHU IOXO-
JONAHMM — XoJojaoycToiumBeie. IIepHOABI ¢ MAJLIM KOJHYECTBOM oOcaj-
KOB XAPAKTepPH30BAJHUCH YBEJWUYEHUEM UYHCJIEHHOCTH OPraHU3MOB, YCTOMH-
UMBBIX K HejocTaTky Biaarw., Ilepuoasl ¢ o0uMABHBIMH aTmochepHBIMHA
ocAKAMM TPHBOOWJIM K pACIBETY OPraHM3MOB C IOBBIIUEHHBIMH Tpebo-
BAHUAMH K COJEDPYKAHMWIO BJIATH.

IIpy KJIMMATOreHHBIX CMEHAX SKOCHCTEeM B DPe3YJIkTATE eCTECTBEHHOTO
orbopa YMCIEHHOCTL OJHHMX BHAOB OPraHH3MOB COKpAIIAeTCH, COKpAaIla-
eTcd WX Aapeaj, OHM MCOBITEIBAIOT OGuosmorundyeckumit perpecc. Ipyrue Bu-
ael, oxkasasimuecsa Gosnee yeroiumBeiMM B Gopefe 3a cylecTBOBAHME, YBe-
JAYUBAIOT YHUCJIEHHOCTh, PACIIMPHAKT apeal o6ATAHMSA, T. €. WCILITHEIBA-
0T OmonormyecKuMi mporpece.

» 1, llogymaiiTe, moueMy HA CTAphIX 3JAHHAX MOMKHO YBHIETh JHINAN-
HHKH, MXxH, Oepessl.

b 2. Kakolt npumep CMeHBl 9KOCHCTEM IIOJ BO3AeiicTBHEM AHTDONOIeH-
HOro (parTopa BhI Habmioganu?

» 3. Kakme Mepml mo oxXpaHe PKOCHCTEM OCYIIECTBJIAITCH B Bamueil me-
eTHOCTH?

(o] TlorTopute § 48.

§ 73. Azpouenoant

Crpyxrypa arpouenosa. Jleca, TYHADBI, CTEIH, OYCTHIHM, DPEKH, MO-
pA W T. A. — EeCTeCTBeHHBIE JKocHcTeMul. [losa, oroponbl, cajgbl, map-
KH, JIeCHBle HACAXKJeHWUS, MacTOMINa — CO3JAHHEIE YeJIOBEKOM 3KOCHCTe-
Mbl. IX HA3EIBAIOT azpoyeHo3amu.

ArponeHossl — TaKHE 9KOCHCTEMbI, CTPYKTYPY H (OYHKIMIO KOTOPBIX
co3faer, MOAAEpP/KHBAET ¥ KOHTPOIMPYET UEeJOBEK B CBOUX HHTEpecax.

IlpuMep arpomeHosa — IOJe HIDeHHIL. Ero pacTUTeNbHBIH ITOKPOB
COCTOMT B OCHOBHOM M3 DACTEHWH NIIEHWIILI ¢ IPHMEChI0 COPHAKOB. #Hln-
BOTHBIX 3HAYMTEJIBHO MEHBIIE, UeM B eCTeCTBEHHBIX 3KOCHCTeMax, HO OHH
ecTb (IMYMHKM MYyX, KYKH, JOKIeBble YepBH M aAp.). MHorga pesko mo-
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BEIIIAETCA YNCICHHOCTE HACEKOMEIX-BpeamTelneil. H{uByT B HOpKax mno-
JIEBKH, 38 HHMH OXO0TATCA HEMHOI'OUHCJeHHBIe JIUCHI, HpH.HETaR)T GepHO'
AnHBIe W XUImHBIe OTUnLL. OceHBIO yposkail sepHa ¢ moJad BEIBO3AT. Ha
MoJjie OCTAIOTCSH COJMOMA W KODPHEBBIE OCTATKH, KOTOPBIE DA3jaralTcs Ipu-
DamMu M OakTepUAMH, HACENAIONIMMHU [OYBY.

B arponeHose, Kak U B J000H NPUPOAHOU SKOCHCTEME, CYILECTBYIOT
Te K€ CaMble I'PYIIbl OPraHU3MOB: MPOAYIIEHThI, KOHCYMEHTHI M peay-
menTel. B arpoueHose MIMEHHYHOro IOJA NPOAYIEHTAMH HABJISAIOTCH IIIIe-
HUIA ¥ copHAKKU. Hacekomble, NTHIIEI, IOJEBKH, JHChl IOEJAIOT pacTe-
HUS HJIM JKHBOTHBIX, T. €. IPHHAAJIEMKAT K KOHcyMeHTaM. ['pubnl u Gak-
TEPUH MHUHEPAJHU3YIOT OpraHWYecKHe BellecTBa, BRIMOJHAA paboTy
penyueHToB. B arpoueHose CKJIAABLIBAIOTCA NUILIEBLIE LENH, KAK W B IIPH-
ponuoi skocucreMme. O0A3aTebHBIM 3BEHOM 3TOM NHUINEBOH IENH ABJIA-
eTcA YeJIOBEK, BO3JeJIbIBAIOLINI MOAS M CcODMpANIIN YyposKai 3epHa.

OHeprusi M NHUTATEJbLHEIC BellecTBa, AKKYMYJUDPOBAHHBLIC DACTEHHAMH,
NPOXOAAT MO BCel MMINEBOH Lenu arpoueHosa. YacTh 3HepruM pacTpa-
YUBAETCHA B NpOIecce ALIXAHWS OPraHU3MOB, YACTh €€ BLIHOCHUTCA BMe-
CcTe ¢ 3epHOM M3 ATPOLEH03a, YACTh 3AKPeIJSeTcss B OPraHMYecKOM Be-
miectBe nouskl, [InTarenbHBIE BelleCTBA YACTHUYHO YIAANSAITCA C YDOIKAa-
eM, 4YacTHYHO BO3BpamamTca B mouBy. Kak BHIAHO M3 2TOr0 ONMCAHMA,
CTPYKTYpa u (yHKOHM coollecTBa B arpoleHo3e M eCcTeCTBEHHOM OmMo-
reomeHo3e IOXO0KH. ArpomeHo3 ABJAMAETCA TAKOH ’Ke CJI0MKHOH 5KOJIOTH-
YEeCKOH CHCTEMOH, Kak Jiec MM JIyr.

Otanuus arpoueHosza or Omoreonenosa. OIHAKO MeMAY aArpoleHo3oM
u GHOreolneHO30M MMelTces H Gonabinue paanuuusi. [lepsoe pasiauuue co-
CTONT B pasHOM HampasjeHun orbopa. EcrecTBeHHBIN 0TOOD, OTMeTas He-
yCTOMYHMBEIE, HEKH3HEHHBIe (OPMBI OPraHu3MoOB M UX COO0DIeCTB B
buoreoneHose, (QoOpMHUPYeT OCHOBHOE €ro CBOMCTBO — YCTONYMBOCTE.
B ycnoBusix HefocTATOUHOro obecnmeueHHA PACTEHHM CBETOM, TeIJIOM, BJa-
roii, NUTATEJbHBIMH 3JIEMEHTAMM BEIKHBAIOT TOJbKO KOHKYPEHTOCIIOCO6-
HEIE BWJIbl. BEDKHUTH B CO0DIECTBE — BTO 3HAYMUT MPOMTH KU3HEHHBIN
IIHKJI ¥ OCTABUTH IIOTOMCTBO.

B arponenosax JeficTBHe ecTecTBeHHOro orbopa ocaabiieHo. 31ech Jeii-
CTBYeT HMCKYCCTBEHHEIH OTOOp, HAIPABJEHHBIH IIpesIe BCEro HA IOBLI-
eHWEe VPOXKAMHOCTH CeJbhCKOXO03AHCTBEHHBIX KyJabTYp. B Ouoreomenose
ecTeCTBeHHBIN OTDOpP HANpABJIEH HA CO3JdaHME OPraHM3MOB, YCTOMYHMBBIX
K JeiicTBUI0 HebaaronpuATHEIX (GAKTOpoB cpexbl. B arpoumeHosax ueno-
BEK IIyTeM HCKYCCTEEHHOI'O OTﬁﬂpH co3gaeT OpPraHH3MEl C MERCHMB.J[LHOI‘;I
NPOAYKTHBHOCTEIO. ClefoBarTesbHO, B ODMOTeoleH03axX W arpoleHosax Jei-
CTBYIOT pasjindHble BH/bI oTbopa.

Bropoe ornmume arpomeHo3a oT OMoreoleHo3a 3aKJIIOYAETCA B HCIIONb-
30BAHUM »Hepruu. BHOreoneHO3bl HCIOJB3VIOT €IMHCTBEHHBIH HCTOYHHK
sHeprun — ConHne. ArponeHo3kl MOJYYAKOT HAPALY C COJHEUYHONU 3Hep-
rueil JONOJHHTENLHYIO 9HEPruio, KOTOPYI0 BHOCHT 4eJoBeK. YTobbl moiay-
4YUTh yA00peHHUHA, NpenapaThl NPOTHB BPEIHUTEJIEH W COPHAKOB, IPOBECTH
MCKYCCTBEHHBIH IIOJIMB MM OCYIUMTH 3a00JI0YeHHBIE IIOYBBLI, HAA0 3aTpa-
TATH JHEPrHI0. ArpoNneHO03bl MOrYT CYILIECTBOBATH M ODECIEYMBATH 4eso-
BEeKa ypOKaeM TOJBKO IIPH TaKoil AONOJHUTEJNBHOU 3aTpare SHEPrUu.
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Camoe cyuiecTBeHHOE pasiuyie MexxAy OHOreoleHO3aMH M ArpoleHOo-
3aMH 3aKJAUaeTcsa B DajaHce IHTATENBHBIX 3JIEMEHTOB. B ﬁHOI‘EGD;EHOEE
BCE DJIEMEHTEHI, HOTpebfJieHHBEIEe DPACTEHHAMH, CO BPEMEHEM BO3BDPALAIOTCH
B nousy. M3 arpoieHos3oB 4acTb MHUTATEJLHBIX JIEMEHTOB, B IEPBYIO Oo4e-
Pe/lb TAKMX Ba)KHBIX AJA MMHM3HU, Kak asor u ¢ocdop, BLIHOCHUTCA C YpoO-
scaeM. YToOBI BOBMECTHTHL IOTEPH, YeJOBeK IIOCTOAHHO BHOCHT B IIOYBY
arpoleHo30B MHHepaJbHBIE W OpraHudecKue ypobpeHus.

[Ipuposnble GHOreoneHO3bI — CAMOPEIYJIHPYIOIIMECT dKOCHCTeMBI, ar-
POLEHO3bl peryjaupytorca denoBekom. lna toro urobbl nmoJiyuyuTs yposkai
M COXPaHUTHL ArpolleHO03, YeJIOBeK KOHTPOJHUpYyeT U HM3MeHAeT BIHAHUE
IPHPOAHEIX (DAKTOPOB, OPOIIAA 3ACYILIMBLIE 3€eMJIM M OCyIlas MepeyBJIask-
HeHHble, OH BGopercsi ¢ COPHAKAMH W BPEAHTENSAMH CEIbLCKOX03ANUCTBEH-
HBIX KYJLTYpP, €O3JaBasg NPEMMYILECTBA JHUINL [Jd IIOCEAHHBIX HJIH II0-
casKeHHBIX MM pacreHuil. OH MeHser copra, jgobuBasick Bce DoJiee BBICO-
KHX M YCTOMYMBEIX YPOXKaeB, U IPHMEHsET yA0OpeHMs ANA HNOAJepKaHusd
A MOBBIILIEHUA MJIOJOPOAUA II0YBKIL.

Ecin arpoueHos He HOAAEPKHABATEH, TO OH OBICTPO PA3PYIIMTCA H HC-
gye3HeT. Bo-IepBBIX, YCTOWYHBOCTE JIO00H 3SKOCHCTEMBI O0yCIOBIMBAETCH
pasHoo6paspeM BHIOB, & YHCJIO BHAOB, BXOAAIIMX B AarpoleHos, O4YeHb
HeBeNHKo. Bo-BTODPBLIX, KYJbTYDHBIE PACTEHWS HEe BRIJEP:KAT KOHKYPEH-
MU ¢ JHKUMH BuaamMu u Oyayr BeiTecHeHkl. Ha mMecTe arpomeHosa B 3a-
CYLIJIMBOM KJIMMATEe BO3HHKHET CTeNb, B 0ojiee XOJOIHOM M BIAMHOM —
Jjec.

ArponeHossl NPOU3BOAAT exerofHo okoso 2400 MJIH T CelbCKOXO3AM-
CTBeHHOH npoayknuu. OKOJ0 NOJNOBHHEL 3TOr0 KOJUYECTBA COCTABISIOT
MNIIeHHIla, PHC, KYKypysa, Kaprodenab. Arpoumenosavu saato 10% cy-
mu 3emuan. OcBoeHHE HOBBIX 3eMeJib HOTpedyeT 3HAYUTENLHBLIX 3aTpar
TpyAa M CpPeJCcTB, TAK Kak Haubonee yJa00HBIE A 3eMJIEJIENIUA IT0YBBI
yiKe pacnaxaHbl YeJ0BEKOM.

» 1. Kakue, Ha Bam Baraajg, riaobanbHbie M3MEeHEHHA Ha Haled mJa-
HEeTe MOTYT BO3HMKHYTH B CBSI3M C YBEJIMUEHHMEM ILJIOLIAJM arpo-
menosop? Kaxk HMX MOMHO NpefoTBPATHTL?

p 2. IlpuBeauTe TPHUMEpPHl ATPOIEHO30B, BEIJETHB NPOAYIEHTOB, KOHCY-
MEHTOB H peiyLeHTOB.

p 3. Heitcrsyer nu Gopuba 3a cylHlecTBOBAHME HA HONAX, pacnpocTpa-
HHAeTCA JIM OHA HAa l'[OpO,.E[bI HHBOTHBRIX, nmpamnsaemmx Ha cbep—
MaxX, B 3BepoCcoBXo3ax H T. 4.7

§ 74. Ilpumenenue 3KON0ZUHECKUX SHAHUU
6 NPAKMu4ecKkol O0eamenbHOCMU HE€N06EKA

Buoaoruueckue meroant Gopelinr ¢ Bpeaurenamu. Lua Gopwbel ¢ Bpe-
JHUTEJAMHA CeJbCKOXO3ANCTEBEHHBEIX PACTEeHHH W ¢ COPHAKAMHM Yy Hac B
CTpaHe M BO BCEM MHDPE€ IPHMEHAIOTCA OPraHWYecKHe CHHTEe3MpPOBAHHEIE
COeQMHEHMHA, KOTOpPHIE HA3BIBAIOT OeCTHOMAaMM. Bce mecTHOMABI AJ0BH-
Thl AJMA TeX HMJM HHBIX OPraHM3MOB M CHOCOOHBLI BbISEIBATH HX OBICTpOE
orpaBaerre M rubenb. IlecTHOMABI NMO3BONMMJIN pPeIIUTh BO MHOI'HX CJY-
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yasix npobaeMsl 3AIATHI PACTEHMH: HANpPHUMep, YHCIEHHOCTE MHUIPHPYIO-
mel capaHyy CcelYac VYCIemIHo KOHTpoaupyercsa. Eciu YHCIEHHOCTH ee
NONYAANMHM HAYMHAET PE3KO BO3PACTATH, TO 3TH MecTa obpabaThiBaioT me-
CTHOMASMM M Tywar onacHell odar. OaHAKO NOpUMEHEeHHEe MeCTUIH/OB
CONPOBOXKAAETCS MHOTMMHU HeEXeJaTeJIbHBIMH mocieacTBuaMu. OHM oxa-
3BIBAIOT YACTO IyOMTeNRHOEe JelficTBME He TOJAbKO HA BpeJHUTEeNs, HO M Ha
MHOTHE ApYIrHe OPraHuU3MEI, B TOM YHCJIe U HA €CTECTBEHHBIX BPATOB 3TO-
ro Bpeaurens. Hapymaerca Ouosormueckoe paBHOBECHME H CaMOperyis-
IHA 4YUCIAeHHOCTH ocobeil B OHOIEHO3e.

3arpasHeHMe OKpy)Kaiomeidl cpelbl M HAPYINEHHE BKOJOIMYECKOro pas-
HoBecna NoOyaWao ydeHBIX paspaborars HOBmle crocober Gopebul ¢ Bpe-
anrensMmu. Takmmu cnocofaMuy ABAAIOTCA OMoJOrMYeckue MeTonskl OGOpb-
Ob1. Buoaozuweckumu memodamu HASHLIBAIOT IPHEMbl COKpAULIEHHA YHC-
JIEHHOCTH HEIKeJATeJbHBIX B XO3AUCTBE OPraHH3MOB C MOMOIIBI0 APYTHX
Br0B. COKpaTHTH YMUCIEHHOCTH BPEAMTENIS MOJHO, IOBBICHB €ro CMepT-
HOCTh HMJIM CHH3MB pOXkjJjaeMocTb. VMIMeHHO Takoil MeToJ IPHUMEHWJIH B
Bopnbe ¢ kKponukamMu B Apcrpanuu. Ilonynasanuio KpPOJIMKOB 3apasuiay Of-
HHMM M3 BHUPYCOB, OIHM3KHX K BHDPYCY OCIIbI, KOTOpPLIX ObLI obGHApYXXEH Yy
I0KHOAMEPHKAHCKMX KpPOJuKOB., IIpu nepBo#l ke anmAeMUM B 3apaeH-
HBIX nonyaaunuax norubiao 99,8% KpoJMKOB, YTO Ha OIpeleleHHBIA CPOK
CHH3MJI0 MX YHCJIeHHOCTE.

B mpouuioM Bexe BpeZHTENb (PPYKTOBEIX CANOB — aBCTpaIHiiCcKas LIH-
TOBKA cayuaiHo monana ua Ascrpanuu B CeBepHylo AMEpHKY, 8 3aTeM
B EBpony. UMCIeHHOCTL 3TOr0 BpeauTe]s PE3KO BO3POCHIA, NMOCKOJBKY OH
HEe MMeJ eCTeCTBeHHBIX BPArOB B HOBOM JUIA Hero mMecroo6MTaHWMM. YHUU-
TOMUTL LIMTOBKY YAAJNOCH TOJBKO IIOcNe BHejapeHua B EBpome u Awme-
pUKe ee NpUpOAHOro Bpara — 00Kbel KOPOBKH.

MoskuO Bectu Oumosoruyeckyoo 60pply He TOJBKO ¢ HACEKOMBIMM, HO
U ¢ pacreHuaMu-copHaxkamu. Kaxkryc onyeuus mnoman B ABCTPaNNio
KaK KOMHaTHoe pacrenme. [IpOHHMKHOBEHHME €ro M3 IIBETOYHOIO TIOPLIKA
B IIPUPOAHBIE VCJIOBMA CONPOBOMIANOCH TAKHM OyHHBIM pasMHOMe-
HUEM, YTO KaKTyC 38HAJ MHJ/UIMOHBI I'eKTAPOB M&XOTHBIX M HAcTOMINHBIX
gemenb. OH cranm Hacroswum OegcrBueM Ascrpanuu. IIOKOHYUTE C
HUM VJAaJ0Ch, TAKMKE HCIoas3ysa OGuosiormueckme Meronbl Goprbui. B na-
gaje 30-x rogor u3 ApreHTHHBI BBe3dnH 6abouer, ryceHHIIbl KOTODPBIX
nuTapTea onyHnued. I'yCeHHIB! CHOPaBHJIMCH C KAKTYCOM 3a KOPOTKOE
BpeMsi.

IIpuMeneHne 3KOJOrMYECKHX 3HAHMN B JiecoBojcTBe. JlecHOH TOKPOB
HAOIeH IITAHETHI IIOCTOAHHO YMEHBLINAETCS, TAK Kak BHIPYOKa ApeBeCHHBI
[IPeBBIIIAET ee roJoBoi npupoct. PaumoHadbHO HCIOJIB30BaTH JecHble 00-
rarcTBa 08HAUAET BHIPYGaTH He GOJBIIE TOTO KOJHYMECTBA APEBECHHBI, KO-
Topoe mpupacrtaeT. [lo Mepe HCUE3HOBEHHS IPHPOAHBIX JTecoB Bce BGoOJb-
e pacIpoCTPAHSIOTCH HCKYCCTBEHHBIE JIeCHble HacamjaeHus. Ilepen Jsec-
HBIM XO3AHCTBOM CTOMT BOIPOC: YTO JYUIleé — WMCKYCCTBEHHBIH Jec M3
OIHOW KYJBTYpPHl (MOHOKYIBTYpa), CMeIIaHHBIE IOCAJKH HJIHM eCTeCTBEH:
HEIE Jec? MOHOKYJIBTYPA BBITOAHEE B X03sicTBeHHOM oTHOwenuu. [Ipn
HCIOJIB30BAHUM OHA MOXeT jgaBaTh O0JBHINHA POJOBOM INPUPOCT JpeBecH-
HEl ¥ ygo0OHee B SKCILIYATAIIHH.
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Opnaxko nec — 2TO He TOJABKO ApeBecumHA, OH BEIMOJNHAET MHOTO APY-
rux noJeanslx ¢ysrumii. Jlec — MecroobuTaHMe AMKHUX KHBOTHBIX, 3a-
IUTa BO3JyXa, BOABI M IIOYBHEI, MECTO OTABIXA JMJA YejJoBeKa M T. .
Becem aTHM nenaM YAOBJIETBOPAIOT €CTECTBEHHBIE J€ca, KOTOpPbIe AAKT
XOTA W HW3KHWEe, HO HEeNpPepBIBHbIE YDOMKAH IDEBECHHEI, & KPOMe apeBe-
CHMHBI — HArOABI, OpexH, rpubel, meineGHbBIE TPaBHI.

CnenoBaTenbHO, OUTHUMAJBHBEIH BAPDUAHT — CO3[ATH TAKYIO CTPYKTY-
Py, B KOTODYXO Bxoaunau Owl u Jjeca, M mocagku. COOTHOIIEHWE MEKAY
9THUMM THIIAMH JIECHBIX APEBOCTOEB, NoAGOpP miomazeil AJd mocajok, cTpa-
Terus pyGOK, NpaBHJia MHOTOCTOPOHHErO WCIIOJb30BAHUA Jieca, Mephl ero
OXpaHbl — BOT 3aJa4Y¥ TNPHKJIATHON SKOJOTMH B OpPraHM3alH¥ JECHBIX
X03AHCTB.

IIpuMeHeHHe DJKOJOrMYEeCKHMX 3HAHHI B psiGoaoBerBe H peifoBoja-
crBe. [na noboro BuAa MHMBOTHOTO CYILECTBYET ONTHMAJBHBEIN YDPOBEHB
ero no6eIYM, KOTOPEIH obecreunBaeT MAKCUMAJNBHYO npubbiib Ged yiuep-
6a qasa momynAUMH. DKOJOIMYECKH NPABHJILHAA OPTaHH3alUs NPOMBICIA
Tpefyer cobMI0eHUsA PABHOBECHA MEXKAY KOJHYECTBOM €KerofHO BELIAB-
JuBaeMoi puIGEI W TOH YACTBIO NONYJIALMHAN, KOTOPAsA BCTYNAET B PEIpo-
AVKTUBHEIM nepuof. Menonb3oBaHWe CBeJleHUH O BO3PACTHOM COCTABE I10-
nyaauuu peid nossonger Ges ymepba ANA UMCIEHHOCTH BHIA BLITABIHN-
BATB M HE3pensix ocobeid.

TIpeBnimIeHe MaKCHMAJBHO BO3MOXHOU NOOBIYM NPHUBOJHUT CHAYANE K
YMEHBIIEHHI0O DASMEPOB pAa30BOTO YJIOBA, & BATEM K MEpesoBy, T. €. K
COKPAIEHHI0O YHMCJAeHHOCTH nonyasanuu. I[[oHATHO, 4YTO 3HAHHWE 38KOHO-
MepHOCTe W3MeHeHHsA UHCJEHHOCTH IMOTOMKOB OYeHb BAXKHO J[JA pamuo-
HAJBbHOI aKcIIvaTauMM J000N MONYIANMN XHUBOTHBIX.

IIpogykTuBHOCT: pPEIGHEI B 03€pAX M HCKYCCTBEHHBIX BOAOEMAX B3aBU-
cur or Toro, Oemen miam GoraT BOJOEM IHINEBRIMH PeCypcaMu, OT TeM-
nepaTypsl BOJbI, BHAA PBI0 M IOJOMEHWS BHAA B IeNH NHATaHUA. EcTh
puIOBI (HAmpuMep, JIOCOCH), KOTOpPHIE ODMTAIOT B XOJOAHBIX BOJAX, IAe
KOpMOBBIe 3amachkl MaJkl. [TIOHATHO, YTO MPOJAVKTHBHOCThL 3TOTO BHJA HU3-
ka. Hu3ka NpoAYKTHBHOCTE TaKsKe TeX puIG, KoTophle 06pasyioT ueTsep-
TOE WJIM NATOe 3BEHO B uenu nuranus. Ilsroe speHo (Hanpumep, uiyka)
nuraerca pelfoil, KOTOpPasd, B CBOK OYepeab, MOEJaeT MeJKVIO peidy, Kop-
MAMYIOCA 300ITAHKTOHOM (MAJEHBKMMM 0ECHO3BOHOUHEIMHM JKUBOTHEIMHU,
oburalomUMHM B Bogoemax). [luinell 300NIAHKTOHY CJIYMKAT BOJOPOCIH.
Kak Mul 3HaeMm, IpH Iepexofe OT OAHOTO 3BE€HA NUINEBOH Ienu K ApY-
roMy 3BEHY SHEPrHs pacTpauyuBaeTcsas M OHMoMacca HA KaXXIOM IOCHeny-
IOI[EM yPOBHE yMeHbIIaercdA. VIMEHHO MO3TOMY NPOAYKTHBHOCTH YeTBep-
TOr0O M NATOrO 3BeHbeB HM3ka. HanbGosesmell nmpoaykTuBHOCTRI obiaana-
IOT PBIOBI, KOTOPEIE KOPMATCA BOJOPOCAAMH M 300IJAHKTOHOM, T. €.
OnmsKke BCEro CTOAT K HPOAYIEHTAM.

3HaHUA MUIIEeBOH Uenu ¥ KOPMOBBIX 34MACOB BOAOEMA MOMOTAKT pe-
IIHTh BONIPOC, KAKMX PO M B KAKOM KOJHMYECTBe IesecoobpasHO passo-
OUTE B JAHHBIX YCIOBHAX M KaKasd COBOKYIHOCTE PASJIMYHBIX IOMYJIsA-
uuit 6yger manbosee >(H(PEKTHBHO HCIOJAB30BATE KOPMOBBLIE PECYPCEHL.

Iroxorusi u Kocmoc. OAHO M3 CAMBIX YBJIEKATENbHBIX NPHIOKEHHH
JKOJIOMMY — CO3/aHHE B3AMKHYTBIX MCKYCCTBEHHBIX JKOCHUCTEM AJH IKU3-
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HeobecneueHUs YeJ0BEKA BO BpeMfA AJIHTENLHEIX HCCIENOBAHMI BHe3eM-
HOW cpeznbl. B 3aMKHYTOH HMCKYCCTBEHHON 3JKOCHCTEME IPOHMCXOIUT Kpy-
FOBOPOT BeIIeCTB, KOTOPBLIA MOMKHO peryJupoBaTh OHONOrMYEeCKUMH Me-
xaHuaMamMu, POTOCHHTE3 BOJOPOC/IEN MJM HA3eMHLIX pacTeHMid — «KocC-
MHYECKHH oropoa» — ofecmeumBaeT YTHIM3ANHMIO YIVIEKHCIOrO rasa M
cHabkeHMe denoBeka Kuciopoaom. Hoporkas mens penyueHTOB (MHKpPO-
OpPraHM3MOB) MHHEDAJIN3YyeT BCe OTXO/bl yYesjoBedecKoro opranmama. Ocso-
OoauBIIMECH MUHEDAJLHBIE BEIEeCTBA M BOJA HCIONL3YIOTCH <¢KOCMHYe-
CKHM OrOpoaoM», IOCTABJAIONIMM HHINY AAS KocMOHABTOB. Takme akc-
MepUMEHTAJIBHbLIE 3aKPBIThIE dKOCHCTEMElI YXKe CO3JaHBbl.

Paspaborkn mogofGHBIX cHCTEM Ype3BBIYAHHO BAMHBI HE TOJBKO IS
KocMoca, HO M, TpekJe Bcero, Ajaf 3eMiad, TaK Kak 9T0 HAealbHEIE
fesoTxomHBIe cUcTeMbl. IIpHHIWINIEI WX OpPraHU3aIHA BOUAYT B TEXHOJO-
rui0 Ges30TXOAHBIX ITPOU3BOACTS.

b DKoJOrHYecKMe SHAHUA HAXOAAT IIMPOKOe IIPUMEeHeHHe B IpaKTHye-
cKoit mesTenbHOCTH uenoBexa. [loxamure sro. Kaxme npobiemsr pe-
ImaeT sKoJoTHA?

o Hosropure § 11.

I'nasa XVI. BHOCDPEPA. OXPAHA BHOC®EPHI

JBOJIIOIHMSA 3€MHOM MOBEPXHOCTH 0COoDeHHO OBICTPO MPOTEKAJA CO Bpe-
MEHW BO3HUKHOBEHHA KHU3HU. ['e0XMMHYeCKad pOJIb 3KUBHH IIPOABJIAET-
cAd B TIOAAEPI:KAHWH B PABHOBECHOM COCTOSHHM TIAas0BOTO COCTABA ATMO-
cepbl, COCTaBA MOPCKHX M IIPECHBIX BOJ, BO BJIHAHUHM HA KJIUMAT H
IIJIOAOPOAHE IIOYB.

BMelnaTensCTBO YeJIOBEKA B CHCTEMY MOAJEDIKAHNUSA PABHOBECHS IIpPH-
BOAAT K KATACTPO(HUUECKHM IIOCHEACTBHAM, MEHAKMNM O0IUK Hameil
ILJIAHETHI.

§ 75. Cocmas u ¢ynkyuu Guocgepwvt

CoBOKYIIHOCTE BeexX OHMOreoneHOo30B (IKOCHCTEM) 3eMJIH IpPeACTaBIAeT
coboit BONBLINYI0 KOJOTMYECKYIO cHcTeMy — Ouocgepy. Buoreoneno3 sB-
asieTcda BJIEMEeHTAPHOH CTPYKTYpoit Guocdepsl.

KomnorenTtel Ouocdepsl. Buocdepa coCTOMT W3 KHMBOTO W HEXHWBOI0
KoMImoHeHTOB. COBOKYIHOCTE BCEX KHBBIX OPraHHM3MOB HAaIleH IJIaHeTh
ofipasyer mueoe eewecmeo Guocepvi. OCHOBHAsA Macca »HMBBIX OpPraHu3-
MOB COCPENOTOUYEHA HA TIpaHUIle TPeX TreoJIOTHYECKHX o000J04ueK 3eMIu:
razoobpasnoit (armocdepa), xuaxoi (rmapocdepa) u TBepaol (aurocde-
pa). K HeKMBBHIM KOMIIOHEHTAM OTHOCHUTCH Ta YACTh aTMOc(epsl, JHUTO-
chepbl u rugpocdephl, KOTOpasd CBA3AHA CJOMHBIMU IpoOIeccaMHd MHIpa-
MW BeIecTB M JHEPrHH C JKHUBBIM BeliecTBoM Omocdepwl. I'parnsl Kus-
HM Ha ILTaHeTe ABJAIOTCA ONHOBPEMEHHO M rpaHMnaMu Omochepn. Taxum
obpasom, Guocgpepa — obosiouxka 3emJsn, COCTaB, CTPYKTYpa M aHepre-
THKA KOTOPOH ONpefensioTcs COBOKYNHOH AeATEeJbHOCTBIO JKHBBIX Opra-
HU3MOB.

266



BJAJIUMHP HBAHOBHY BEPHAJICKHH (1863—
1945) — oTeuecTBEHHEIH eCTECTBOMCHBITATENL, (MHIO-
coth, MHHEpPAJIOr, OCHOBONIOJOMKHHK DHOreOXMMHUH H yde-
HUA 0 Omociepe.

Yuenue o 6Guochepe OBLIO CO3ZAHO BBIZAKIIMMCH PYCCKHUM YYEHBIM
B. U. Bepuagckum. O nmoxasasn, uyro OGHocdepa OTIMYAeTCA OT APYTHX
chep 3eMIH TEeM, YTO B €€ IlIpejesaxX NPOSABIAETCH TeOJIOTUUECKad Jef-
TEeJLHOCTE BCeX 3XHUBBEIX oprasuaMoB. JHuBeie oprasusMbl, npeobpasysa
COJTHEUHYIO JHEPIHuI0, ABJIAIOTCHA MOIIHON CHIOH, BAMSAIONEH HA Treoso-
ruveckne mnpomecchl. Crnenubuueckas uepra 6mocdepsl kak ocoboit 060-
JIOYKH 3eMJIM — HeNpephIBHO NMPOMCXOAANINN B Hell KPYroBOPOT BeIecTs,
PEryJIHMpyeMbIil JeATEeILHOCTBIO KUBBIX opraHnuaMoB. Tax kar 6Gmocdepa

nosydaer sHepruo msBHe — or CosHna, ee HA3BIBAIOT OMKPLIMOU Cuc-
memoil. )
HavaneHBI 9TAn MUrpandy BEUIECTB M SHEPrUH B o6uoctepe — mpe-

ofpa3oBaHne SHEPIHH COJHEYHOrO0 M3JYUCHHS aBTOTPOMHLIMH OpPraHH3Ma-
Mu B mpomecce orocuHTesa. Iloaromy, cornacao BepHajckomy, KUBBIE
opraHuamMbl, obuTawmue HAa 3eMie, MPeACTABAAIOT COGOH CHOKHYIO CHC-
TeMy Ipeo0pasoBaHUA 9HEPIHH COJHEUYHBIX JIyuell B BHEPrHI0 TeOXHMMH-
yecKMX nponeccoB. JlUBLIe OPraHU3MBI, PEryjMpys KPYroBOPOT BeIECTsB,
CHYKAT MONIIHBIM TeOoJIOrHYecKHM (arTOpoM, NpeolpasyioluM IOBEpX-
HOCThL HAIllell IJIAHeTHI.

PDyHrnuH KHBOro Bemectsa. J{HBoe BemecTBO BLINOJHAET B OHoche-
pe ciaenymoomnue OHoreoxmMuuyecKue GYHKIHUU! 2a308Yk) — TOTJIOMAET H
BBIZIGTIACT TA3Bl; OKUCIUMENbHO-80CCMAHOBUMENbHYI0 — OKHCJISeT, Ha-
IpUMep, YIJeBOAbl A0 VYIJEKHCIOro rasa M BOCCTAHABJIMBAET €ro Ao yr-
JIEBOMIOB: KOHUEHMPAYUOHHYI — OPTraHU3MBI-KOHLEHTPATOPhI HAKAIJINBA-
I0OT B CBOMX TeJlaX H cKeaerax asor, dochdop, KpeMHHI, KalbIMii, mar-
HHUi. B pesyibrarTe BeIMOJHEHAA 3THX (DYHKIUN JKUBOe BellecTBO 6nocheps:
H3 MWHEPAJNbHOW OCHOBBEI CO3[aeT IIPHPOAHEIE BOALL M IIOYBLI, OHO CO3J[a-
JIO B IPOIIJIOM H NOAJep MHBAET B PABHOBECHOM COCTOAHHH BTMDCQ)BPY.
IIpn yuacTum KHMBOro BellecTBa MIET NPOLECC BLIBETPUBAHUSA, W TOPHEIE
IOPOJIbl BKJIKOYAIOTCA B TFeOXMMHYECKHE NPOLECCHI.

I'azoBasg W OKHCHUTEIBHO-BOCCTAHOBUTENbHAA (DYHKIMU 3XHBOIO Belle-
CTBA TECHO CBA3aHBI ¢ IpoleccamMu (DOTOCHMHTE3a M ALIXaHWsA. B peayisb-
Tare OHOCHMHTE3a OPraHUYECKHX BEIeCTB ABTOTPOPHBIMM OPraHM3MaAME
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OBIJIO M3BJIEUEHO M3 ApeBHeH armochepbl OrpOMHOE KOJHYECTBO YIJIEKHC-
goro rasa. Ilo mMepe yBennueHUs GHOMACCHI 3eJIeHBIX PACTEHHH H3MeHAJ-
CA rasoBBIH cocTaB arMoc(epbl — YMEHBIIAJNOCh COJePIKaHUe YIJIeKHC-
JIOTO TA3a W YBEeJHYHBAJACE KOHIIEHTPAIHWA KHCJI0poAa. Beck KHCJIOPOA
arMocepsl o6pasoBaH B pe3yJbTaTe INPOLECCOB JKHU3HEAeATeNbHOCTH aB-
TOTpOGHEIX OPraHM3MOB. B CBOIO ouepenb, KHCJOPOA HCIOIL3YETCA Op-
raHM3MaM¥ AJA IIpollecca ABIXaHWA, B pe3yJbTaTe uero B armocdepy
BHOBh IOCTYNaeT yriexuciaelii ra3d. Takum o6pasom, KHUBBIe OPraHU3Mbl
CO3JaJ¥ B MPOLLIOM M MOAAEPKHBAIOT MHU/IJIHOHBI JeT arMocdepy Haluel
nJaHeThl. YBeIWYeHNe KOHIEeHTpaIMu KHUCJI0poAa B aTMocdepe njaHeTh
HOBJAMANO HA CKOPOCTH M HMHTEHCHBHOCTE OKHCJIHTEIbHO-BOCCTAHOBHUTENb-
HEIX peakuuit B Jgurtocdepe.

MHorue MUKPOOPTaHU3MEI HEMOCPEACTBEHHO VUACTBYIOT B OKMCJEHHH
JKeJe3a, 4TO NPHUBOAUT K 00pA30BAHWIO OCAJOYHBIX JKEJe3HBIX DV, WIH
BOCCTAHABJIMBAIOT CyJib(harel, 00pasys GHOreHHbIe MECTOPOMJEHHA Cephl.

HecMorpssi Ha& TO YTO B COCTAB JKMBBLIX OPraHM3MOB BXOAAT Te Ke
XUMHYECKHe 3JeMEeHTHI, COeJIWHEHHA KOTOphIX obOpasyoT armochepy,
ragpochepy M JauTOocdepy, OPraHM3MEl HE MHOBTOPAIOT MOJHOCTBIO XHMMM-
YeCKOro cocrasa cpeibl. J{HBoe BelecTBO, AKTUBHO BRIIOJIHAH KOHIEH-
TPAIMOHHEYK (PYHKIMIO, BeIOMpaeTr M3 cpeibl OOMTAHMA Te XUMHYECKHe
2JIEMEHTEI H B TOM KOJHYECTBE, KOTOphle eMy HeoOxoaummsl. Biaropaps
OCYIIECTBJI€HHUI0 KOHIIEHTPAIIMOHHON (DYHKIMM KUBBIe OPraHU3Mbl CO3[4-
JIH MHOTHE OCAJOYHBIE IOPOAEL.

Takum obpasoMm, xuBoe BeuiecTBO Oumocdephl, BBINOJIHAA TeOXHMHUYE-
cKHe (YHKUHMH (rasoBy, KOHIEHTPALMOHHYIO, OKHCJIUTEIbHO-BOCCTAHO-
BHUTEJBHYIO), CO3JaeT M TOJAep:KUBaeT KOMIOHEHThI Ouocdepsl.

» 1. CpaBrure O6moctepy c gpyrumu oGonouxamu 3emau. B uem saxiio-
yaeTcAa ee cmoeobpaame?

» 2. Ilpuseaure npuMepbl BauaHUuA 6Guocdeps: Ha apyrue obosouxn 3em-
nu. Biausior 1M HM3MeHeHMs, NPOMCXOAAIIHE B armocdepe, JHUTO-
ctepe u rugpocdepe, Ha Guochepy? Orser obocHyiiTe.

§ 76. Kpyzoeopom xumudeckux a3nemMeHmos

B 6uociepe, Kak M B KaM/J0M BKOCHCTEeMe, MOCTOSHHO OCYIIeCTBJIA-
eTCA HKPYTroBOPOT yIJepoja, as3oTa, BoAopoja, Kucaopona, docdopa, ce-
Pl H APYVIHX XMMHYeCKHX 3JIEMEeHTOBR.

KpyroBopor yraepoma. YTUVIEKHCABLIH TI'a3 IIOTJIOMIAETCS PACTEHUAMH-
IPpOAYNEHTaMH M B npolecce dorocuHTesa peodpasyercsa B YIJIEBOILL,
OesKH, JTUOUABI M JpyrHe OpPraHHvYecKHe COeJNMHEeHHMs. OTH BelecTsa C
OUINeH MCMOAB3VIOT KHMBOTHBIE-KOHCYMeHThI. OIHOBpEMEHHO € 3THM B
IpHpPOJie TPOMCXOANT oOpaTHBI mnpomecc, Bce KUBLIE OPraHM3MBbI IbI-
IIaT, BBEIAENAA VIMEeKHCHBIHA ras, KOoTopwld nocrynaer B arMochdepy. Mepr-
Bhig PDACTHTEJIbHBEIE M XWBOTHBIE OCTATKH H JKCEpPEMEHThI MHUBOTHRIX pDAas-
Jjaralorci (MHHEPAJIM3YIOTCA) MHKDPOOPraHH3MaMH-peAyieHTamMHu. Koneu-
HEBEIH DIPOAYKT MHUHEPAJIH3AIMUH — YIVIEKHCJBLIA rasd — BhIJeJISeTCH u3
IMOYBBEI MM BOAOEMOB B arMocepy. YacThb yriepojga HAKAIJIHBAETCH B
[Io4YBe B BHJAE OpPraHW4YecKHX coepuHeHui (puc. 107).
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B mMopckoi#t Boje yriepon COAEPKHUTCH B BUJAE YTOJLHOW KHCJIOTHI M
ee PacTBOPHUMEIX COJIell, HO HaKamJuBaeTcAd OH B (opMe KapOOHATA Kajb-
nusa CaCO,; (mes, uaBecTHAKH, Kopannbl). Yacrts yriaepojga B BHIe Kap-
60HATOB HAMNOJTO HCKIHUYAETCA M3 KPYyroBopoTa, 00pasys OCajKu Ha IHE
BomoemoB. OfHAKO € TedeHMEeM BpPEeMeHH B Imporeccax ropoobpasoBaHuA
OcaloYHble MacChl MOJHUMAIOTCA HA MOBEPXHOCTH B BHIAE TOPHBIX IIOPOJ.
B peaysnbTaTe XHMHYECKHMX MNpeoOpasoBaHHMM I9THX MOPOJ yriepox xapbo-
HATOB BHOBE BOBJEKAeTCA B KPYroBOPOT. YIiepoj mocrymnaer B aTrMoche-
Py TaKKe C BHIXJONHBIMU Ia3aMM ABTOMAIIMH, C ALIMOBBIMH BRIGpOCA-
M#u 3aBofioB M (abpuk.

B npomecce kpyrosopora yruepoga B Ouocdepe obpasyioTrcsa aHepre-
THYECKHE pecypchl — He(dTh, KAMEHHBIH Yyrojib, ropiouymne rassl, Topd M
JpeBecHHa, KOTOpble IIMPOKO HCHOJB3VIOTCH 4YeaoBekoM. Bce atu Bemie-
CTBa INIPOM3BeJeHbl (JOTOCMHTE3UPYIOIIMMH DPACTEHHUAMH 3a PA3HOEe BpeMd.
Boapacr secoB — AeCATKM M COTHH JieT; TOPOAHMKOB — TBICAYM JIeT;
yrad, HeTH, rasoR — COTHH MHJLTHOHOB JeT. Cleayer yuuTHIBATH, YTO
JipeBeCHHA U TOpP( — BOCIOJIHHMMEBIE PEecypchl, T. €. BOCIIPOMBBOAAIIMECH
38 OTHOCHTE/NIbHO KOPOTKHE IPOMEKYTKHM BpeMeHH, & HedTb, TroprYMi
ras M yroilb — pecypchl HeBOCHONHMMbIe, OrpaHUYEHHOCTh U HEBOCIIOJ-
HUMOCTh OPT8HHYECKOTO TOIJIMBA CTABAT IEpe/ YeJOBEKOM CJI0MKHYIO 3a-
pavy OBJaJeHUs HOBEIMM HCTOYHHKAMM SHEPIMH — TEILIOBOH OHepruei
3eMHBIX HeJp, 9Heprueil BeTpa ¥ OKEAHWUYECKUX NPUJIMBOB M, pPA3yMeer-
csa, aHeprueit Counna.

Kpyrosopor azora. A30T — He3aMeHUMBIH anement. OH BXOAMT B coO-
craB OeJIKOB M HYKJIEHHOBHIX KHCHOT. KpPyroBopoT a3oTa TECHO CBfA3aH C
KPYroBopoToM yriaepoja. YacTUYHO as30T mocrymnaer w3 armocdeps: 6ia-
ropapa obpasoBaHWo okcujaa asora (IV) M3 asora M KHcaopoza HOA Aeii-
CTBHEM 3JIEKTPHYECKUX DA3PANOB BO Bpems rpoa. OgHaKo OCHOBHAA Macca
a3oTa MOCTyHmaeT B BOJAY M HOUBY Onarogapsi GUKCALMM A30TA BO3AYXA
CBODOJHOKUBYINUMH GaKkTepuaMu ¥ GaKTEPHAMU-CUMOMOHTAMMU DACTEHUH,

B mouse m Bome muByT (urcaropel aszora — unuanobaxkrepun. OHH
oforamanT IMOYBY A30TOM, KOIJA MX OTMEpIIHe KJeTKH MHUHepaJIH3VIOT-
ca. Biaromapa aToMy B [OYBY €MEroAHO MOCTyIaeT okogo 25 Kr asora
Ha rexrap. Cambie addexTuBHBEIe (QuUKcATOPE a3oTa — KJIYOEHBKOBBIE
OaxTepuH, KHUBYIIMEe B KopHAX GoboBbix pacrenmii (pue. 108). Asor ua
pasEooOpasHEIX MCTOYHHMKOB IIOCTYIIAET K KODHAM PACTEHHUH, MOrJIONIAeT-
¢ UMW M TPAHCIOPTHUPYeTCA B CTeOJM M JIMCThS, IAe B mporecce duo-
CHHTe3a cTpoATca OenaxH.

Benku pacrTeHMil COy»KAT OCHOBOM 830THOrO IMUTAHUSA KUBOTHBIX. Ilo-
cjle OTMHMpaHMA OpraHusMoB Oenku nox aedcrBueM OaxTepmit m rpubos
pasJaralTcs ¢ BhIJeJeHWeM aMMuaka. AMMHaK YacTHYHO norpebiasercs
PACTEHMAMH, & HaCTHYHO MCIIONAL3VeTcHA OakTepHAMH-penyueHramu. B pe-
3VIbLTATE MPOMECCOB JKHUBHEAEATENbHOCTH HEKOTODPBIX OAKTEpHH aMMHAK
IpeBpaijaeTcs B HATpaThl. HUTpaThl, KAK M aMMOHHMITHBEIE MOHBI, HOTPE6-
JNAKTCA DACTEHMAMH M MHKPOOPraHMaMamu. HacTh HUTPATOB IOA JAeicT-
BHeM ocoboi rpynnsl 6akTepuii BOCCTAHABIWBAETCH /0 3JEMEHTAPHOTO
azora, BeIfenspomeroca B arMmochepy. Tax samMeikaercss KpyroBopoT a3o-
TA B NIPHPOZE.
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» 1. KakoBa poJsb NpOAYUEHTOB, KOHCYMEHTOE M DPeJYyLEeHTOB B KpPyro-
Bopore yruaepoaa?

® 2. Ilouemy mnepea 9YeJOBEYECTBOM CTOMT mpolieMa OBJ&JIEHHMA HOBHI-
MU WCTOUHMKAMH 3HEPTHH?

® 3. Kag cepAsaHkl OPraHM3MEl CcO Ccpefodl B mnpomeccax KpPYroBOpOTa
agora?

» 4. Yro npomsoiiser, ecam B KPYroBOPOTAX YIJIEPOJA W a3oTa peay-
[eHThl IepecTaHyT (PYHKUMOHHPOBATH?

§ 77. Buozeoxumuweckue npoyecco. 6 6uocgepe

Poap KMBBIX OPraHM3MOB B CO3JaHMM ocagouHbIX mopoja. Ilepeeim
sranoM o6pasoBAHUA OCAJAOYHBLIX IOPOJ SBJIAETCA BhHIBETPDHBAHWE TI'OPHBIX
OPOJ, KOTOPOe BCerja COMpPOBOMIAETCHA MpoIeccaMHd MX PACTBOPEHMHA.
IIpocauuBaschk MO TPEIIMHAM CKAJ, BOJA DPACTBOPSAET IOPOJABI M YHOCHT
¢ coboil pacTBOpeHHBIE 3JIeMeHThI, PacTBopsiomiad CrnocoGHOCTE NPUPOI-
HOH BOJBI 38BHMCHT OT €e rasoBoro u cosesoro cocrtasoB. Cozep:xaHue ra-
0B M cOJeH B TNPHUPOJHBIX BOJAX MABIAETCA DE3YJIbTATOM B3auMojedcT-
BUS C KHBBLIM BeI[eCTBOM M mouyBaMH. Taxkum oBpasoM IIPOUCXOAUT pac-
TBOPEHHE IOPHBEIX MOPOJ, KOTOPOEe KOCBEHHO OIPEJIeNIALTCH JeATebHOCThIO
HHUBBIX OpPraHU3MOB.

JKuBbie opraHM3MBl OKas3BIBAKT HA ITOPOAY M MPAMOE paspyluawoliee
neiicreue. Hampumep, KOpPHH PACTEHHI, IPOHHMKAA B TPEIIMHBI, PasjBH-
rapT KYCKH IOPOABI, YTO crnocofcTByeT HPOHMKHOBEHMIO BOJBI M yCHIe-
HHIO IIPOIECCOB PACTBOPEHHS TOPHBIX TOpoxA. JIMmaiHumKH, Hocendarmn-
ecA Ha CKAaJax, BBIJEJSIOT OPraHudecKue KHCJIOTH M PaspymaioT MHHe-
paabl XuMHuYecKH. ['OpHEBIe MOPOABLl HAYMHAIOT KPOIIUTHCA U MeXaHHYECKH
paspymarkces. Takum oGpasoM ofpasyercsa ocajoyHad ropHas IOpPOAa.

Ilo cBoeMy TPOMCXOMK/IEHWUIO BCE OCAJOUYHBIE MOPOALI JeNATcA Ha 00-
JIOMOYHbIE, XMMHYECKHE M OpraHHYecKHe. INocnensue co3jaHbl KUBBIMHU
opranuamamu. M3 HaKOMJIEHWH HM3BECTKOBBIX CKeNeTOB OpraHm3MoB B BO-
noemax obpasyiorcs maBecTHAKH. BEakerogso 10° 1 kanmeuuma ornaraercs B
BHe H3BECTHAKA Ha JHE BOJOEMOB ILIAHETHI. OJTY TpoMajHylo pabory
NPOW3BOAAT OPraHM3MBI, OOMTAIOIIHE HA BCeX IJIyOMHAX M 1O BCeill mJjo-
maau Mopeil m okeaHos. IIpH JKHM3HE OHH HAKAIJIMBAIOT KAJXbIMI B CKe-
JeTax, NAHIUPAX, PAKOBHHAX, KOTOpbie mocje rufead OpraHU3MOB OIY-
ckatores Ha AHO. OCHOBHBIE KOHUEHTPATOPH! (HAKONHUTENHM) KPEeMHHS —
OIHOKJIETOUHBIe [IMATOMOBLIE BOAOPOCIH H IpOCTeHIIHe — paguoJApHH.
OTn0oKeHus NAaHUMpeH BTHX OPTaHW3MOB CO3ZAK0T JUATOMOBEIE W pagHo-
JspHeBLle MBI, MOKDBIBAIOIIHME COTHHM ThICAY KBAJPaTHBIX KHJIOMETPOB
MOPCKOTO JHA.

Taxum o0paszoM, Ha TIeOJOTHUECKHE Mponecchl (GOPMUPOBAHUS JHUTO-
cheprl HEMOCPEICTBEHHO BIMAET JKHUBOE BellecTBO Omocdepsl.

Poap KMBBIX OpPraHM3MoB B cos3ganmum nouskl. [TouBa — ato ocoboe
npUpPOAHOEe Teao, o0pasyiollee BEPXHIOK PHIXJAYI0O 000J0YKY 3eMHOI KO-
pel ¥ objajalmiiee cBOWCTBOM Iutogopoausi. Ilousa obpaayeTcda M3 IIpo-
AVKTOB DA3PYIIEHUs TOBEPXHOCTHBIX CJIOEB TOPHHEIX MOPOJA IOJ BO3Jei-
CTBHEM pACTeHW#, MUKDPOOPraHM3MOB M JKHBOTHEIX. PacTeHH#, MOrJIOIIAs
U3 armocdepsl VYIVIEKMCHBIH ras, a M3 IIOYBBEl A30T, Kaauil u jpyrue
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fHOJOrNYeCKH BAYKHEIE SJIEMEHTEHI, CTPOAT CJIOMKHBIE OPraHWYEcKHe Coequ-
HeHus. PacTeHMa YacTHUYHO TOEAAIOTCHA KHBOTHBIMHM, & B OCHOBHOM Mac-
ce OTMHMpalT. B BuZe MEDPTBEIX KOpPHeH, HaJ3eMHBIX PACTHTEJIbHHIX OC-
TATKOB, TPYIOB M SKCKDEMEHTOB KHBOTHBEIX OPraHMYECKHE COeIWHeHHH
[IOCTYIAIOT B TMOYBY. BeA Macca OTMEPHIMX OCTATKOB OPraHU3MOB, HAKO-
NUBIIAACH B pe3yJbTaTe JKN3HEAEATeJIbHOCTH PACTEHHMH M KHMBOTHBIX,
CHAYKUT HMCTOYHMKOM CYIIECTBOBAHMA MMKPOOPraHM3MOB, HaCEIAIOMmNX
[IOYBY.

Ilox peiicTBMEeM MHKPOOPTAHH3MOB, OCYIIECTBIAIOIIUX OKHCIHTEIbHYIO
DVHKIIAIO, OpPraHUYecKye BeIecTBA MUHEPAJH3YIOTCH, IIpeBpailasch B yr-
JIEKUCJBIH ras, BOAY, AaMMHUAK, OPraHHYecKHe KHCJIOTBI M Apyryve Belle-
cerea. Oprampmueckue COeIWMHEHWH, o0pasywInecds HA IePBBIX CTALUIX
MHHepaJu3alnyuy, SBJIAITCA JHEPreTHYeCKUM MaTepHaJoM AJf JPYyruax
Ipynn MHUKPOOPraHuaMoB. Tak MjieT MHOroCTyNeH4YaTas peakuus MUHEe-
pasusanuu. CaMy MMKDPOOPraHM3MBI C TeUeHHEM BDEMeHM OTMHPAIOT, HX
Teja Takyke Jub0 MOJMHOCTBHI0 MHHepaauayloTes, Judo pacnagaioTca Ha
coegMHeHHUd, cojepikamme asor. M3 aTuX coefMHEHMHA M APYrux mpome-
JKYTOYHBIX TPOAYKTOB oOpasyerca ocofoe OpraEWYecKOe BeINecTBO I0Y-
Bel — rymyc (meperuoit). Yem Gorave mouBa rymMycoMm, TéM OHA ILIOAO-
poxuee. Ho u rymyc co BpeMeHeM paspyllaeTcs IOJ AeHCTBHEM MHKpPO-
opraamamoB, Takum ofpazom, :KHBbIE OPraHU3Mbl BXOLAT B COCTAB IIOYBBI
W VIOPaBAAOT IPOIECCAMH, NPOMCXOAALUIMMH B He.

» 1. B uem aakawuaercA OHONOrHYecKas poJb FKUBbLIX OPraHA3MOR B
CO3JAHUH IOYBLI?

® 2. Kax npoasnsercd KOHUEHTPAUMOHHAH (DYHKIHMA KHBOTO BELIECTBA
B 00pasoBaHMH OCANOTHHIX TIOPON?

p 3. Kakoe BiIMsfHMEe HA CO3ZAHHE COBPEeMEHHOH aTtmochepbl OKasamu
JXUBbIE OPraHH3MbI?

I'naea XVII. BIUAHUE NEJATEJIBHOCTH
YEJOBEKA HA BHOC®EPY

Yenosek — oaaemeHT Ouociepsl. Bee :KH3HEHHBIE pecypchbl — BO3AVX,
NUILY, BOAY H 3HAYMTEJBHYIO YACTH OJHEPreTHYEeCKHX M CTPOHTENbHBIX
pecypcoB — OH noxyuaer ua OGuoceps. B Guocdepy sxe denopexk copa-
CBIBACT OTXOABLI — OBITOBLIE W TPOMBILLIeHHBIE. [loliroe BpeMsa TAaKOH
THN YeJIOBeUeCKOo# AeATeIbHOCTH He Hapylnal paBHOBecus omoctepst. On-
HAKO B TOcJeJHHEe JBa CTOJETHsS, PACIIHPAH MNPOMBILLJIEHHYIO JAeATelb-
HOCTH, YEeJOBEUECTRO AKTHBHO BTOPTJIOCH B JKUBOH MUP 3eMIIH.

YesoBeKk BoaAeicTByeT Ha Omocdepy JOKaIbHO — B COTHAX MHJLIH-
OHOB MecT BhIOPACBIBAIOTCA SArPASHAIIIHAE BelllecTBa B PEKHM M BO3JAYX,
CHOCHATCH TIJIOAOPOAHBIN CJIOH MOYBHI, BeIpyDaloTCcA Jjeca, paspymanTcs
mMecTooOHTAHMSA pacTeHU M KuBoTHBIX. OjHako Ouocepa — eanHas CH-
creMa, OXBaueHHas KPYroBOPOTAMM BeIeCTB, M MUJUIHOHBI JIOKAJbHBIX
BO3JIeHiCTBHIH, CAMBAACHE M YCHJIMBAA APYr Apyra, BhI3BIBAIOT TiI0OaTbLHbIE
H3MEeHEeHHA BO BCeX KOMIOHeHTax Omochepsl. Peku TekyT B MOpS M OKe-

10 — 1. K. Bextnen 273



aHbl M BHOCAT TyJAa 3arpAsHeHHd, cOPOIIEHHbIE NPOMBILLICHHOCTHIO W
CeJIbCKUM XO3AKWCTBOM H& BCEM NYTH BOJOTOKOB. Bripy6ka secoB u me-
rpajanusa IMOYB BEAYT K KJIMMATHYECKHM H3MEHEHMAM, yTpare IOYBEH-
HOTO TUJIOAOPOAHA M pA3pPYLIEHHK IIPUDOAHBIX JKOCHCTEM HA BCeH IJa-
HeTe. 3arpA3HeHUs, BLIODOIIEHHBIE B BO3[YyX B OAHON TOYKe, HEMENJIeH-
HO PACIPOCTPAHAIOTCA HA THICAYH KHUJIOMETDPOB,

Hackonpko GBICTPO CcOBEpIIAOTCH aTMOC(hEpHBIE MMEPEeHOCHl, YeJoBeue-
CTBO Y3HAJIO HA NpUMepe YepHOOLLILCKON KaracTpodsl. Bo Bpema BaphI-
BA peakTopa 4acTh SAJEePHOro TomiauBa Obina BhIGpOIIeHA HapysKy. BaphiB
0CBOBOMI PAIMOAKTHBHEIE Ta3bl U TBEP/JbIE YACTHUILI, MOAHSB MX HA BhI-
cory 6 xm. OOpasoBasochk pajuoakTHBHOE 00/1aKO, KOTOpDOE B NepBhIi
JeHb IIOCJIe B3PBIBA DACIPOCTPAHHJIOCH HAaj TeppuTopueil YkpawmHul u Be-
JIOPyCCHH, a 3aTeM pasjeiamjock Ha ABa obmaxka. OgHo W3 HMX HAYAJO
NBUraTbCsA Ha ceBepo-saunaj, mocturiao Ilonemwu u IlIBenuu (BTOpOH —
YeTBEPTHIH JHM), 3aTeM IMOBEPHYJO HA Oro-BOCTOK, Iepecekso Espomy
(mareiit — mecroit aru) m jgocrurno Ipemuu, Typumn, Jusama, Cupuu
(cenbmoit — pecsareiit auu). Ipyroe obnako mepecexno EBponmy K BocTo-
Ky, HaNpaBsJAfACh K Asuu, npouuto Haj Cubupsio (naTsiit — mecroi aHu),
Hnonweil (aBeHaznAaTHIN NEeHB), ceBepHOi YacTbio THXOro OKeaHa, AOCTHUI-
HYB HA BOCEMHAJALATHIA aeHb mocse aBapum CeBepHOit AMepUKH.

JTOT mpUMep NOKAa3bIBAET, KAK OLICTPO MOIHOEe JIOKAJBHOE BO3Jei-
CTBHME NPHBOAXAT K raobasbHOMY odbdexty. M TOYHO TaK ke OrpoMHOe
KOJHYECTBO MEJIKMX JIOKANBHBIX BO3JEHCTBHHA NPHBOAMT K TIJI00AILHOMN
Aerpajaniy OKpy»Kaoluei cpefbl: MCTOINEHUIO IPHPOAHBIX DECypcoB, TH-
Oesn pAga BHAOB DACTeHMI W KWBOTHBIX, 3arpASHEHHI0 M OTPABJIEHHIO
CpeJbl NPOMBIIIIEHHBIMA ¥ OBITOBHLIMH OTXOJaMH, SAAOXHMHUKATAMH, Das-
PYIIeHHIO eCTeCTBEHHBIX dKocHcTeM (o3ep, JecoB). Bece HebmaronpusaTHbIe
uaMeHeHusA B Ouocdepe BO3ReHCTBYIOT KaK HA JKHBOTHBIM M DPaCTHTENb-
HBII MHD, TAK ¥ HA YeJOBEKa.

3arpAsHNATENN MONAJAKT B MOYBY U BOAOEMBI, HAKAILIMBAIOTCA B TKA-
HAX DAaCTeHUH M KUBOTHBIX, & Yepe3 HMX — B OPraHU3Me UeJIOBeKA.
Pasnnuable XMMHYECKHe BeIeCTBA YACTO YCHIMBAIOT MYTAIMOHHEIA IIpO-
necc y uesosexa, IJoHATHO, UTO 39TO MOMKeT NPHBOAHTE K BO3HHKHOBE-
HHUIO Da3THYHEIX BPOMKJIEHHBIX W HACHEJCTBEHHBIX aHoMAnuil. DKojoru-
9eCKHe Npob/eMbl HA HAIMOHAJILHOM H TIJI06AJbHOM YDOBHEe TECHO CBS-
3aHBI ¢ YKOHOMMYECKHMH M COIMAJbHBIMHA NpOOJeMaMM, ABIAACE YACTO
HX CJeJCTBHEM HJIM ITPHUYHHOH.

§ 78. I'nobanvuvie sxonozuveckue npobremot

Kaumaruueckue usmenenns. Ilorensenmne na Bemiuie CBABBIBAKT C [0-
GaBouHbIM mapHuUKOBEIM a(bexrTom. C 1860 r. cpepmss Temmeparypa Ha
seMHOM mape nossicunack Ha 0,5—0,7°C. Hekoropsie rasel, MOLOGHO
CTeKJIy, NOTJIOMIAI0T WH(PAKPACHOE MBJIyYeHWe, UCIYCKaeMoe 3eMHOH mo-
BEDXHOCTBIO, ¥ TE€M CAMbIM CHOCOGCTBYIOT COXPaHEHHIO Temna B aTMocde-
pe. 9rorT 3(deKT M HAILIBAIOT NAPHUKOBLIM, A TA3LI, MOJEKYJHl KOTO-
PHIX CIOCOOCTBYIOT HAKOIJIEHHIO TeIIa, — INapHUKOBBIMHM rasamMu. K Hum
OTHOCAT AMOKCHJ yrjiepoaa, MeraH, okcup asora (I) u dpeons:, KoTophie
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B XX B. Hauajgu IIUPOKO NPHUMEHATEL AJNA DPACHLLICHHS JaK0oB, KpacHTe-
Jeil U B KAuecTBe XJIAJATEHTOB B XOJOAHJIBHHKAX W KOHAMIMOHEpaXx.

Jo pasBHTHA NPOMEINLIEHHOCTH MPHPOJHBLIE IADHUKOBBLIE rassl obec-
leYMBaJad HarpeB 3seMmHOH nmoBepxHoct a0 +15°C. C xomma XVIII =.
cogepkanne CO, m CH; B armocdepe Hauamo ysenuuuBatbca. Tak, ¢
1960 mo 1990 r. xonumenrTpanus CO, Bospocxa ¢ 315 mo 350 ppm', Kom-
nerrpanua CH, ¢ mauvana XIX B. mouru yasounacs. JloGasounoe nocryi-
neaue CO, cBA3AHO B OCHOBHOM CO CYKMIAHUEM TOIJIMBA, & TAKMKE CO
CBeJIeHHEeM JIeCOB M MHHepAJH3anuell ryMyca IAXOTHBEIX No4YB. Bospacra-
HHe KOHIEHTPAUMH MeTaHa B aTMochepe 00BACHAIT yBeJIHUeHHEM IIOro-
noBeA ckora (CHy; — ozMH M3 NpOAYKTOB MeTaboNIM3Ma JKBAYHBIX JKH-
BOTHBIX), MepeyBJIaKHEHWEeM 3eMeJib IIPH KYJIBTUBAIMM puUca M BO3pac-
TAHUEM A0OBIYM YIVIA, B 3aJedKaX KOTOPOro 3TOT I'ad HAKAILJIMBAETCH,

HAsnsgerca nm no6aBOYHBIN NAPDHUKOBBIA 3((PeKT NPUUYMHON TOBHIIIE-
HUA Temneparypsl 3emau? BoNbUIMHCTBO KAMMATOJOIOB OTBEUYAIOT HA ITOT
BONPOC yTBepauTenbHo. I'mobanpHBI HarpeB aTrMocdepkl, 10 MHEHHAK yue-
Hplx, HA 50% cesszan ¢ CO,, na 18% — c¢ CH,, Ha 14% — c ¢peo-
HaMu 1 Ha 18% — c¢ apyrumm rasamu, BrJouyas N,O.

Ilo mporHozam, ecsm koHHeHTpanua CO, B armocdepe aoCTHUrHET
600 ppm, rTemmeparypa Omoctepnl mosBbicuTea Ha 1°C x 2025 r. u Ha
3°C K kouny XXI croserus.

VueHBle CErofiHA He MOIYT CKAa3aTh TOYHO, ¢ KAKOH CKODPOCTBIO M Kak
W3MEHHATCA KJIMMAT, HO ONpeAesIeHHLIE MNPEACKASAHMA KJIMMATHYECKHX
caABUroB nmeiorca. Hambonbimue uameHenusi HaGIIOMa0TCA B IOTOJE: yBe-
JIMUEHHEe YHUCIa IKCTPEMANBHO JKAPKHUX JHeH, AINUTenbHBIE 3aCyXH, cMe-
HAKMIHEeCA NPOJUBHBIMHU J0K/JAMH, CTPAIIHBEIE yparadbl, IITOPMBEI M CMep-
4¥, NOPUYYAJIUBEIE, HENpeICcKazyeMble CMeHBI Ioroasl. lloTemieHme Mo-
JKeT UBMEHHUTDh [IPHBEIYHYIO, YACTHYHO MPOTHO3UPYEMYIO CXEMY 3apOMKAeHUA
TaH(PyHOB, NPHUBECTH K YMEHBIIEHHIO KOJMUYECTBA OCAJKOB B OCHOBHBIX
sepHoBEIX paiionax — B CIIA, Kurae, Kazaxcrane, k¥ peskoMy yMeHb-
ImeHWI0 yposxad puca B Asum (B sarom peruone 60% nacenenus norpeb-
JIAIOT PUC KAK OCHOBHOW NPOAYKT), BBI3BATH YCHJIEHHE ONYCTHIHMBAHHA
B Adpuxe u Ha Cpeamem BocTore, erarTk NpPHUMHONH TrUGesH TpoOmUYe-
cKkux JecoB B Adpuxe m IOxHOI Asum,

YacTuuHoe TadHWE JbJOB M NOJABEM YPOBHA MHpPOBOro 0OKeaHa, BhI-
3BaHHBIE NOTENJIEHHEM, CTDAIIIHBI TeM, 4T0 OOJILIIMHCTBO JIKAEH XHBET
Ha nobepexbax. Ilogrem Mopsa Ha 1 M npmBeger K sartomnenui 25%
KyaeTuBupyemoi aenpthl Huia B Erunre, a B Banraamemr mox Bomoi
MoxxeT okaszarbea ot 12 no 28% reppuropum crpansl. Ilox yrposoi Ha-
XogAaTcA orpomHble npubpeskHsie ropoga CIIA, Muaun, Kuras.

Takum ofpaszoM, U3MeHEeHHe KIMMATa, 00YCIOBJICHHOE M3MEHEHHEM Ia-
30BOro pe:xuMa arMochepsl, Hens30erKHO BRIZOBET CABHUIH 3KOJOTHYECKO-
r0O M CONHANLHOTO XapakTepa B Ouochepe M MHUDPOBOM COODUIECTBE.

Hapymenue o3onO0BOTrO ciosi. O30H COAEPIMKHUTCS BO BCEX CJOAX ATMO-
chepbl. MakCUMANBHBEIX BEJIWYHMH €ro KOHIEHTPAIMA JOCTHIAeT HA BhI-
core 20—25 kM Hajg noBepxHOCTHIO 3emuau. Ciaoit armocheps: ¢ HAUGOIL-

lppM — OJHA MHJIJHOHHAA YacTh, KAK % — OJHA COTAA 4YACTh.
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IIMM KOJHYECTBOM BTOTO BEIecTBA HA3LIBAETCA 030HO8bIM. PoJib 030HO-
BOro cnos ansa G6mocdephb! MCKIIOYUTENbHAS: OH MOTJIOIIAeT, He Mponye-
Kafd K IO0BePXHOCTH 3eMJH, yJIbTPAa(HOJeTOBOE H3JTyYeHWEe, CMEepTOHOC-
HOE JJIA KHMBBIX OPraHM3MOB.

Ve pAx ner oTMevaercs ocaablieHMe O30HOBOTO CJIOS, YTO, BEPOAT-
HO, CBA3AHO C IOTAaJaHMEM B BepXHHe cJoM arMocdepbl OKCHAA a30-
ra (II) n dpeonos.

B 80-e rr. mosBuiicA HOBBIM TPEBOXKHEIH (eHOMEH — obpasoBaHH;e
030HOBBIX AbIP (B 1982 r. rakas aeipa Oblia oOHapy»keHA HAA AHTapK-
tumoit, a B 1987 r. — max CeBepHbiM mogocoM). YueHBIe ONACAIOTCH,
YTO O30HOBBIE [BIPDHI MOTYT B Oamkaiiniee BpeMs BOSHUKHYTH Haj Crau-
auHaBued, Poccueit, Kananoii. Bosapacranue 108bl yabTpaduoaeTOBOro M3-
JIyUeHNUH BBHI3BIBAET yBeIWYeHHMe umcia 3a60JeBIIUX PAKOM KOKHM, KaTa-
paKToil, INPHBOJUT K YMEHBINEHWUIO MPOAYKIIMH MODPSH, MOBPEXISHUIO Je-
coB. Bosuuksa HeOOX0AMMOCTE MIPHHATHS Mep IO 3allliTe 030HOBOTO CJOS.
B 1987 r. 50 crpan moamucanmm B MoHpease corjamueHue, IpegycMar-
pHBawIlee CHUMKEHHWe IIpousBoacTBa (peoHos Ha H50%.

3arpsasHenue arvocdepsl. 3arpasHAWINME BellecTBA NOCTYNAT WH3-
HAYaJbHO B arMocdepy, BomoeMbl M moduBel. M3 aTmocheps! OHM MOryT

MONACTh B BOAY M TOUYBBI, U3 BOALI — B IIOYBEI, U3 I[IOYB — B BOAIY.
[Be Tperm Maccel sarpasHUTelNei moctynaior B armochepy. OcHOBHBIE
BarpASHUTENHM BO3AYXAa — OKCHJ/bI Cepbl, a30oTa, TBEpPALIE YaCTHIILI M

okcua yraepoaa (I). B 1996 r. B reueHHMe rojga B armoctepy OBLIO
Beibpomeno okono 100 muae T okcuzor ceper, 70 MAH T OKCHIOB a3oTa,
orkono 180 mum T oxempga yriuepoma (I) m 60 MAH T TBepABIX YACTHIL.
OcnoBHaA YacTh BHIOPOCOB NPUXOAWTCA HA PasBUTBHIE CTPaHLI. 3a HepH-
o 1970—1990 rr. ormeuaerca cnabas TEHAGHIHMS K CHUMKEHHIO BhIGPO-
coB SO,, SO; m CO. I'maBHBIe MCTOYHMKH BBIOPOCOB B arMocdepy — aTo
noTpebUTEeNN JHEPIUH, CHKUralollie HCKOMaeMoe TOIUIMBO: ITPOMBIIIIeH-
HOCTh, KOMMYHAaJIbHOE XO3fHCTBO M TPAHCIOPT.

Ocobyi0 TpeBOry BBIBHIBAET 3ArPA3ZHEHUE BO3AYXa CEPHUCTBIM T'asoM,
MOPOMXKAA0Iee KUCJI0THBIEe A0 aAu. IlocmeacTBua KHMCIOTHBIX NOMAEH AIA
O6uocdepsl HCKIIOUHTENbHO Tsikesbie. OHH NPeBPAlIaldT O3epa, PEeKH H
npyabl B Oe3KH3HEHHEIE BOAOEMBI, YHUUTOKASA COOOIECTBA JKUBOTHBIX H
pacreauit, B CHIA oxoso 200 osep mummuancs peider, B IIBenun mnpu-
6musurenbro 20% o03ep yie MepTBBI WM yMUpaioT. KHCIOTHBIE Z0MK-
JAA — OJIHA W3 IIaBHBIX NPUYUH rUbejn JecoB. YMeHBIIEHWE 3arpssHe-
HHMS aTMocdepbl B MecTe BLIGPOCOB IPOMCXOAWUT 38 CUET IEPEHOCA 3a-
IPA3HEHUH 110 BCEMY 3€MHOMY IMIAPY, UYTO YIpOsKaeT 3J0pOBLI0 mdiofeil u
OPHPOJHBEIM pecypcaM BCeX HallHii.

3arpasHeHHe BOIHBIX cHcTeM. 3a nocaexuue 50 JeT okasaJuch pas-
PYVIIEHHBIMHA BOJOEMEBEI H BOLOHOCHEIE CUCTEMBI MHOIHMX cTpad mupa. OT-
MevaeTcs HCTOIIEHHME IMOJ3eMHBIX BOJ. BecKOHTpONbHOE noTpebieHne BO-
ABI AJNA TOJUBA W NPOMBIILIEHHBIX NPEANPHATHH, YHHUTOKEHUE BOJO-
OXPDAaHHBIX JIECHBIX MACCHBOB M OCYIIEHHE BEDPXOBBIX OOJIOT NPUBENH K
Maccopod rubenn maneix pek. Cokpaniaercss 00beM CTOKA KPYIHBIX PeK.

YepesmepHOe pACHIMPEHHE NOJIMBHBIX [JIOMALEH OKA3aJI0Ch OMHOI M3
npuuuHE rubenn ApajnbcKoro Mopsi. 3a MoclefHHEe TOAbI BLICOXJH COTHH
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eCTeCTBeHHBIX BOgoeMoB M ozep Ilpuapanssa. Apuausaius (ONyCTHEIHHBE-
HUE) U OCTPBIM HEJOCTATOK BOALI OOYCIOBHIM AeTpafallHio IIPHPOIHBIX
JKOCHCTeM pﬂﬁOHa.

3arpsasHeHHe BOJOEMOB OTXOJAMM IIPOMBIIIJIEHHOCTH IIPEBPAIAeT HX
B CTOYHBIe KaHaBbl. OOMTATENM peK M Jaxe Moped normbaioT Ioj CJo-
eM He(TenpoAYKTOB, KOTOpPbIe IPENATCTBYIOT MOIVIOUIEHHUIO KHUCJI0POIa H3
BO3AYXa. SAUPASHEHHBIMHM OKA3aJHCh W OKeaHEI.

Beibpocsl He(TH MOTI'YyT DE3KO BaMeAJIUThH TasoBblil 06MeH armocgeps
¢ ruapochepoit, HAPYIIUTHL CJAOMKHBIUMECH DABHOBECHBIE IPOLECCHl, VOUTH
NJAHKTOHHBIE OPraHU3MbI OKeaHa, a BMecTe ¢ HMMHM — J>XU3Hb OKeaH-
CKHUX IyOHH.

CmeiB yaobOpeHmnit, cOpoChkl OTXOMOB JKHBOTHOBOJCTBA M KaHaJH3allHA-
OHHBIX BOJ NPHBOAAT K 3arpA3HEeHUIO BOJOEMOB H30LITOYHBIMHU KOHIIEH-
TpanuAMHA asora u gocedopa. Beicokoe copepsxaHMe 3THX DJIEMEHTOB CTH-
MyJIHpyeT GeICTPBIA pocT Bojgopocseil. HaunHaercs «liBeTeHHe» BOJLOEMOB.
ITocse orMupanus GOJBIION MacChl Bojopociaedl oHM OBICTPO pasiararor-
cdA. 3anacekl Kuclopoga B Boje mucromamwTca. Oburarend BOJZOEMOB HAYH-
HAIOT 3ajbIXarbcA Oea Kucaopoaa, B pesyibTare dero peifa ruGHeT.

Oxromo 70% garpAsHEHWMA MOPCKOH CpPEIbl CBA3AHO C HA3EMHBIMH HC-
TOYHHKAMH, BKJIIOYasa Go/NbIIMe M Majble ropoja, NMPOMBIILIEHHOCTE, CTPO-
HTEJIBCTBO, CeJIbCKOE XO3AHCTBO, JI€CHOE XO3AHCTBO M TYpH3M. 3arpAsH#A-
WIIHMHA BellleCTBAMH, KOTODBIE CO3JAKT TINIABHYHK yrpoay naJjsa MDpCRUﬁ
cpenbl OOMTAHMSA, ABIAIOTCA CTOYHBIE BOJBI, XMMHUYECKHEe BellecTBa, MYy-
COp M INIACTMACCHI, TAMEJble METAJUILI, PAJANOAKTHEHBIE OTXOABl U He(dTE.
Hexoropsle M3 aTUX MATepPHAJIOB AJAOBHTHI, OHH MeJJIEHHO Da3jaralmTcs
B OKpy:Kawilei cpejfe W HAKAIIHMBAITCA B JKHBBIX CyNIeCcTBax. 3arpas-
HEeHUS BO3ZHMKAIOT TaKKe B peayJbTaTe CyloxoAcTBa M cOpoca OTXOJ0B
B Mope. Oromo 600 T medTH eeroaHo momagaeT B OKeaHBl M MOpPS
B peayjabTare OOBIYHBIX MOPCKMX II€PeBO30K, ABAPHH ¥ HE3aKOHHOrO
CJIMBA.

IIpuGpekHble BOABI MCHEITHIBAIOT 0COOYI0 HArpDY3Ky B CBA3H C MHTEH-
cupuranmeit go6bIYM peHIOLI ¥ MOJUIIOCKOB, YTO TPHUBOAUT K Aerpajganuy
eJdb(OBBIX U MOPCKUX IKOCHCTEM.

YHauuroxkenue Jjecos, JlecaM NPUHANIEKUT BaKHAA POJb B coXpaHe-
HUM TIOYBLI M BOJBI, MOAJEPIKAHHH PACTHUTEJBLHOTO M JKHBOTHOTO MHpAa.
Kpome Toro, jeca SABIAIOTCA HMCTOYHMKOM IIPOMBILIJIEHHON JAPeBECUHBI,
TOILIMBA M APYIUX IPOAYKTOB.

Hriee neca mo BceMy MUDY OKAa3alHCh II0J YTPO30H BBRIPDOMKIEHUS H
VHHUTOXEHHUA B pe3yJibTaTe BO3PACTAKIIAX HATPY30K CO CTOPOHBI 4eJo-
BEKa. 8a CUeT JIecOB PACIIMPAIOTCA CEJbCKOX03AHCTBEHHBIE IOJA M IACT-
buia, INpoAoJIKAeTCs XWIHUYECKMI JlecoloBas, Jeca CTPAjalT OT Mo-
#apoB M 3arpsasHeHus arMocdepwl. Ocoboe GeCIOKOMCTEO BLIBLIBAET pas-
PYIIEHHE TPOMHYECKHX JIECOB, CPEAHErONOBOH IMPOIEHT rubesn KOTODhIX
pocturaer 1% or ux miromaznu. OueHkm, nonydesssie IIpogoBonbcTBEH-
HOH M cenbcKoxoadsaicTBeHHOoN oprammsanueit OOH (PAOQ) B 62 crpanax
(uro npencraBiager T8Y% MHPOBBIX MIOIMAZEH, 3aHHMAEMBIX TPONHYECKH-
MU JIecaMu), CBMIETENLCTBYIOT 0 TOM, 4r0o B mepuox 1980—1990 rr. Jse-
ca cBOogMAMCh co ckopoerei 16,8 muan ra/roxg (pue. 109).
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I Paitonb rubeny NecoB (MNH ra, rofoBas BENUYMHA)
I npouenT rubenu necos (cpeaHeronosoit)
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Puc. 109. I'mbens necor B pasBMBalIIuxca perwoHax, 1980—1990 rr.

Ocrasmueca 800 MJIH ra TpomMYEeCKHMX JIeCOB BEIpYDAIOTCA M PAaspy-
IATCA ¢ TAKOH cKopocThio, 4rto K 2030 r., mo pasnMuHBIM OIEHKAaM,
yueneer Bcero or 200 mo 370 mum ra. IlocsencTBHsA CBeJeHHA TPONHYe-
CKHX JIECOB — 9TO BBIMHDAHHME BHJIOB, Jerpajanus IO4YB, CHH)KEHHE BO-
JIOCTOKA Ha BOJOpas/ieslaXx W YBeJWYeHHe HAKOILUIEHHHA OCAJKOB B BOJO-
emMax, cHH:KeHHe OydepHON poam JecHBIX 60JIOT, CHMI)KEHHE 3aIIacoB VI-
Jepoja B HaseMHo# Ouomacce, poct cojepskanua CO, B armocdepe,
VMeHBIIeHHEe KOJAYECTBA ATMOCGHEPHEIX OCAXKOB.

Jleca rubHyT He TOABKO B TponmkKax. Hawanocs maccoBoe zabosiesBa-
Hue u rubens snecoe EBponsl m CeBepHoW AMepHKH M3-3a 3arpA3HEHUS
armocdepbl, BOA W NOYB. BeleacTBue MHTEHCHBHBIX DPYDOK NpaKTHYECKH
YHUYTOMXeHEl XBoiiHBle seca IlenTpaneHoit Poccmu, HeyKJIOHHO CBOAATCH
Haubosee IeHHBIE M AOCTYIHEIE AJNA TeXHHKH MAcCHBH JecoB B Cubmpu
u Ha [JlanbHem Bocroke.

VYHUYTOKEHHE CEeBEPHHIX JIeCOB, TAK JK€ KAK M TPONHYECKHX, BEIGEI-
BaeT M3MeEeHeHHEe KJHMATHYECKHX YCJIOBHﬁ, BOJHOT'O peXHMa, COCTOHAHHA
MOYB.

Cocroanue mous. IloyBa ABAAETCA HE TOJBKO OCHOBHBEIM CPEICTBOM
CBHBCKOXD3HﬁCTBEHHOPD IpoON3BOACTBA, HO H BB.JHHEﬁ]lIHM KOMIIOHEeHTOM
9KOCHCTEM, PeryAMPYIOIIEM COCTaB aTMoc(hepsl W IMApochepsl, W HaAeM-
HbIM OapbepoM HA NYTAX MUIPALUN 3arpAsHAIONMX BeiiecTs. M ara ToH-
uaiimasa obosouka 3eMmaun — menocdepa — nperTepHeBaeT 3HAUUTENBHYIO
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Ierpajamuio 1o/ BO3JedcTBHeM uesoBeKa. Jlerpajanus MCIONb3yeMBIX de-
JIOBEKOM IIOYB B IPOLEHTAX OT BCeH HMX IJIOMIAAH XapaKTepH3yeTcs cle-
AVIOIUME DUdpaMu: KpailHAA cremeds aerpagamuu — 1%, cunbHaa —
15%, ymepensas — 46%, nerkaa — 38%. Hawmbosee mmpoko pacnpo-
CTPAaHEeHHBIM NPOIECe PA3PYIIEHUA [OYBEHHOINO MOKPOBA — OPO3HA.

Kpome 2posum — MOTEpPH BePXHEro ILIOAOPOJHOTO CJIOSA IOYBBI B pe-
3YJIBTATE €r0 CHOCA TEKYIIMMH BOJAMM HJH BeTPOM — HeOJIaronmpuar-
HOe BO3JeiCcTBMe HA [OYBLI OKA3hIBAET MX IOJIMB IPH IJIOXOW CHCTEMe
npenaska. Ilpu HenpaBMJILHOM PETyJIHPOBAHMHM DEXHMMOB IOJHBa H cOpo-
ca JpPeHAa’KHBIX BOJ| 'PYHTOBBIE BOJbI, YACTO HECYLIHe COJH, TOJHUMAIOT-
¢ K TOBEPXHOCTH IIOYB M 3A4COJIAIT €e BepXHHe TOPHM30HTHI (XMMHYe-
ckad jgerpajanus). YacTe mo4B mogBepraeTcd (DU3MUECKOH Aerpajanuy —
OYeHb CHJIBHO VIUIOTHAETCHA I10J{ BJAMAHUEM THMKENBIX CelbCKOXO3AHCTBEH-
HbIX MAallHUH.

I'naBHEIe IPUYXHEI JETPAJAIIAN [IOYB: DEPEBBINAC HA NacTOMINAX, OCKY-
IeHWe ¥ BBRIPDYOKA JIECOB, CEeNbCKOXO3AMCTBEHHAA [efATeJbHOCTb.

Onycreiausanue. OnycTeIHMBAHWE — 23TO NIPONECC Aerpajaluil SKOCH-
CcTeM, BBLI3BAHHBIM HM3MEHEHHMeM KJIMMaTa H XO03AHCTBEHHON [esiTelbHO-
cThi0 4enoBexa. ONYCTRIHABAHWIO TIOABEDKEHBI IIPEXKJe BCEro 3acyILau-
Bele 3emMaH. [IpUYHHBI AHTPONOrEHHOrO OIYCTHIHMBAHUA: [EPEBLINIAC HAa
nacTOMImax, MHTEHCHBHOE MCIOJL30OBAHWE NAXOTHBIX 3€Melb, pacIIupe-
HHMe HeNOJMBHOIO 3eMJIe[iellusi B apuHBIe 00JIACTH, HAPYIIEHHE JeCHBIX
MACCHBOB, IUIHTEILHOE HJIM TEeXHOJOTMYECKH HENpPaBHJIbHOE HMCKYCCTBEH-
HOe OpOIIeHue, NPHBOAALIEE K 3ACOJNEHUIO IOYB.

Ot perpagauMy NOYBBI yiKe nocrpajgano 3,6 Mapy ra sacylnLIuBBIX
3eMesb, 4TO COCTABJAAET OKOJIO 4YeTBEPTH IJIOINAAN 3eMHOH cymu. 3aco-
JIeHHe II0YB, CBASAHHOE C HENpPABHJILHEIM [PEHAXKOM, MOpaXkaeT orpoM-
HBI€ NPOCTPAHCTBA TIOJMBHBIX 3€MeJb. 34COJEeHMe B 3acyOLIHBBIX obiac-
TAX 0DYCJIOBJEHO CHJIbHBIM MCIIAPDEHUEM, B Pe3yabTaTe KOTOPOTO PacTBO-
PeHHBIE COJIY MOAHMMAIOTCA K MOBEPXHOCTH IOYBLI ¥ 37leCh HAKAIIIIUBAIOTCH.
KoHuenTpanuu coneifi Moryr OBITH TAKMMH BBICOKMMHM, HTO POCT pacre-
HUIl CTAHOBHUTCH HEBO3MOJKHBIM. SIpDKHIl IprMep yHajka CeJbCKOIo Xo-
agiicTBa B ApeBHue BpemeHa — BepxHas Meconoramua. Tam 4000 ner
Ha3ajJ, UpPPUranuoHHbIEe BOAbI, 3abupaevbie u3 Endpara, BHauane obecre-
YMBAJIM XOPOIIME YPOXKAaM, HO IOCTEINEHHO IPHBEIN K 3aCOJIEHHIO IOYBHL.

B Hame Bpems npubauaurensHo 280 mMuH a0e#, HacenAOIIUX Celb-
CKHe MEeCTHOCTH, HAXOHATCA B TOM WJM HMHOW CTeNeHH NOJ BIHAHHEM
onycThiHuBanusa., ONycTBIHMBAHHE H 34CYXH fABIAIOTCA NpHYMHAMU Oen-
HOCTH M rojona. B crpanax Adpuru k tory or Caxapbl B 3acyxy B ce-
peaunre 80-x rr. or rojoja morubjo OKOJO 3 MJH YejIOBeK.

Ilorepss Gmopasnoobpasus, YueHble CUMTAKT, YTO Ha 3emje oburtaer
or 5 g0 30 mam BHEOB, XoTa onucaHo okono 1,7 man. CoBOKYHHOCTH
BCEX BHJIOB cocTaBisieT Ouopasnoolpasue 3emuan. Or nmonosuHbl g0 80%
(10 pasHBIM OIEHKAM) BHIOB IJIAHETHI »KHBET B TPONHUYECKHX Jiecax, Xo-
TH NOCHAeAHHe 3aHUMalT Bcero 7% teppuropum 3emau. Tak, B moxne-
BoM Jsecy Ilamamwi Ba nnomaga 50 ra ydenbie OOHADYKHIM OKOJIO
300 BMIOB ZepeBbeB M KycTapHMKOB, B Masnaliauyu Ha Takoi ke ILIOIA-
au — 835 Bugos jgepeswseB. [lo Hampasiesnio k CepBepHOMY IOJIOCY
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oumopasHooOpasue cHm:kaercid. Hanpumep, B mrare Bamuurrorm Ha 50 ra
pacter orkono 40 BuaoB mepeBbeB, a B 3anagHoit Cubupum — 5—6.

PazpymieHue TPONWUYECKUX JIECOB ViKe TNPHBEJO K Tubend OKOoJIo
6000 Bupmos. Tpommuueckue Jsieca B OCHOBHOM IPHHAAIEKAT GEJHBIM Io-
cyjsapcTBaM ¢ OBICTPBIM POCTOM HAPOAOHACEJIEHMA. OJTH CTPAHBI BBIHYIK-
JeHbl YKCIOPTHPOBATE [PEBECHHY, CIKUraTh Jjeca, 4ToOBl NOCTPOMUTHL [0~
POrH ¥ TOpPOAAa, BHIPACTHUTHL ypokail. K coxaneHHIo, MOYBLI TPOIMYECKUX
JlecoB oueHb OenHbl, 3a 2—3 roja OHHM HCTOLIAIOTCH W BHOBb Tpelyercs
BBIpYOKA JIecoB.

Buael rubHYT He TOJBKO B Tpommkax. Besge, rje paspymaloTcs KO-
CHCTEMEl WJIM CHJIBHO COKpPAlllaeTCd MX IUIOINALL, MCUedaioT BuAwl. U arto
HEeBOCTIOJIHMMAS IoTepsa Aas Omocepbl W UesoBedecTBa.

Jliogn Hayuuauch ucnoan3oBars Bcero 0,1% suzos. Mwi ymorpebns-
eM B Uiy Jgumb oxkoso 50 BuUAOB pacTeHMii, B TO BpeMs KaK 75 ThIC.
pacTeHHIl UMeT chego0HBIe YacTH M ropasfgo Ooraye MUTATEJIBHBIMH Be-
mIeCTBAMM, uYeM yrorpebaseMasi cefiuac pacTuTesnbHas numa. Pacrerms
He TOJBbBKO IHIIOAa, HO H CTpOHTBJIthIﬁ MaTepvaJsi, MCTOYHHK 3HEepPrum, co-
CTABHAS YaCTh JIEKAPCTB.

BuorexHoOJ0THA TOMe 3aBHCHT OT GHUPSBHOOGDBBHH: cejJeKoma — OT
TeHOB AWKHMX PACTEHMI, NPOHM3BOACTBO AHTHUOMOTHMKOB — OT MMKDPOCKO-
nuYecKUX rpudoB, NMpoayKuUHA (GepMeHTOB — OT ApoxKiKeld U DaxTepuii.
BuorexHonorn HaAewTCA CO3/JATH NPHPOJAHEIE YAODPEHUA M IECTHIIHJBI,
COpTa KYJBLTYPHEIX pAacTeHMil, KOTOpBIe VCTOHYHMBEI K 3acyxe, 3aMopoa-
KaM ¥ pasHbeiM Ooae3HsM.

Bor HeKoTOphIe IPHMEpPHl COLMAJLHO-IKOJOIMYECKNX BBHIroa Ouomoru-
YecKOoro pasHoobpasusa:

e CTONMOCTE JIeKapCcTB, NPOM3BOAMMBIX B MHpe M3 IUKOPACTYIIMX pac-
TEHMH M EeCTeCTBEHHBIX IPOAVKTOB, cocraBiaser okxoso 40 mapa mos-
aapos CIIIA B roa.

@ B 1960 r. Toneko onuH pe6eHOK M3 NATH OOJBHEIX JeikeMuel uMesn
IIAHC BBIKHTH. Terneps 4eTBepo M3 MATH UMeIOT Tako# ImaHc. 9To CTa-
JIO BO3MOKHBIM Giarogapf JIeYeHHIO JIeKAPCTBEHHBIM IIPEIIapATOM, CO-
[epsRalluiM AKTHBHBIE BellecTBa, OOHADYIKEeHHBIE B TPOIIMYECKOM Jiec-
HoM pacrenmu Catharantus, pogmea Koroporo — Majarackap.

® B Asum x cepeamume T70-X rofoB reHeTHUECKHE YJIVUIICHUS IIPHUBEIH
K PpOCTY NIPOM3BOJACTBA IINEHHIHLI HA 2 Miapa u puca Ha 1,5 mupx
ponnapos CIITA B rox. 9t peaynbTaThl OBLIM JOCTUTHYTHI 38 CYET
BEIBEJEHHA M HCIOJB30BAHUSA HHUBKOPOCJABIX COPTOB B€PHOBBIX KYJb-
TYP.

@ Oaue reH sdHONCKOro AYMEHS 3JAlIHIIAeT ceiiyac OT BHUPYCA MKeJTOMH
KapJIWKOBOCTH YPOXXail Bcero Kalnu(OpPHUHCKOTO AYMEHA CTOMMOCTBE
160 mune monmapop CIIIA B rog.

BuopasuooGpasye — OCHOBA YCTOMYMBOCTH 3KOCHCTEM.

IIpobaems! anepreTuxu. A npouapojcTBa MaTepHaibHbBIX Omar, obo-
rpesa, OCBelLleHHWs, paboThl TPAHCIOPTA HEOOXOZUMA OHEPrud.

CaMpblIif pacIpOCTPAHEHHBIM BHA TOILIMBA — KaMeHHBIH yroak. OmHo-
BPEMEHHO 3TO M HaUMeHee dHepreTudecku ahdexTuBHOe M Haubosee omac-
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Hoe TomauBo. Ilpm cropanmu yrisi obpasyercsa ropasao Ooibuie JHOKCH-
Aa yriaepoja Ha eAMHHUIY NPOM3BEJIEHHON JHEPIHH, YeM IPH CropaHuu
0CTAJILHBIX BHJAOB MCKOIAEMOIN0 TOIIMBA, A 3TO O3HAYAET, YTO CHKHTA-
HHe YV IS TOJYYeHWHA eIMHWIILI 9HePIrHH INPHUBOAHMT K YCHJIEHHIO map-
HUKOBOrO ohdexra B Oonbmreil CTeNMeHH, YeM CHKUraHue He(TH ¥ rasa.
Kpome Toro, 6omee 70% BHIOPOCOB AMOKCHZA Cepbl H OKONO 25% BbI-
6pOCOB OKCHIOB a30Ta BLIZBAHO CIKHTAHWEM yIJs, OCODEHHO HA 9JIEKTPO-
cranuuax. IIpHpoAHBIN ras BeiJendeT O00JIbIIE Teljaa MPH CHUIAHHA M
B MeHBIIeil CTeleHH 3arpAs3HAeT BO3JAYX, YeM Yroab U He(Tsb.

DHeprus, nojyuyaeMas Ha THAPOAJEKTPOCTAHIMAX, SABJIAETCA HYHCTOMH,
HO OBIIECTBO IUIATHT 3a 3Ty JHEPrHI0 IIOAOPOAHEHINUMH MOHMEHHBIMH
3eMJIAIMM, VXOAANIMMHU I0J BOAY NPH CTPOMTENBCTBE BOAOXPAHHJIMII.

IleppoHAUYANILHO SAfepHAA JHEPIMA pPACCMATPMBANIACE KAK HMCTOYHHUK
ypeTOl, OesomacHOH u fgemesBoit aHepruu. Ilpeamosarasock, 4YTO K
2000 r. 1800 atoMubiX sjexTpocTaHumit 6yayr mocraeasaTh 21% wMupo-
Boit gomonHuMTenbHON sHepruum. Omuaxko Kk 1990 r. ma aAjJepHYIO 9HEPTHIO
npuxoawiock aumis 5% o6mero IPOM3BOACTBA SHEPIUH.

C momenrta aBapuu Ha YepHobwuisckoit ADC B 1986 r. muorue crpa-
HBEl IIePeCMOTpeJn IJIaHbl CTPONTeabCTBA HOBHIX AJC B CTOPOHY YMeHBb-
MIeHWd WMIM BOBCE OTKa3ajuch OT HuUX. Kpome onacHocTH aBapuid Ha
AAC, cymecTByeT npobieMa VAaleHUs W XpaHeHUH DAJAUOAKTHBHBIX OT-
xonoB. Ilo mMepe TOro Kak BBOJAATCS B OKCILIYATAIMIO HOBBIE M BbIBOAAT-
CcH M3 OKCIIYATAIIMM CTADPhIe ATOMHBIE 3JIEKTPOCTAHIUM, KOJIHYECTBO Ta-
kux orxoxos pacrer. Ilocie 40 yer mcciefoBaHWN M AMCKYCCHEl ydYeHBIE
BCEe elle He INPMIUIN K COMJIACHI0 OTHOCUTENbHO 0e30NacHBIX MeTO/0B
XpaHeHHMHA pPAJAUOAKTHBHBIX OTXO/0B.

Hrak, dakTuveckn Jo060e IMPOM3BOACTBO 9HEPIrUH MPUBOAMT K 3arpsas-
HeHMIO OKpyskalomeit cpexbi. Ho uesoBek He MOXeT KUTh 0e3 dHEPIHH.
PelreHne sHEpreTHUYECKMX NpoGaeM JeXHT B MOBbIIIEHWH 3(PQEeKTHBHO-
CTM WMCTOJB30BAHMA OHEPrUM JI0DOT0 THIA, B HOBLIX aKoJormuecku Oo-
nee GeaonacHbIX TEXHOJOTHAX HCINOJbL30BAHUA WCKOIAEMOIO TOIJINBA, B
MOJIYYEHUM 9HEPrHM 34 CYeT COJHIA, BeTPA, TeKYyIlei BOJBI, reoTepMalb-
HBIX MCTOYHHKOB, €KerojHo Bo3oOHOBIAKIIeHcA OGmomMacchl W OpraHude-
CKHX OTXOIOB.

® 1. KakoBal HeZoCTATKHM W TMNpPeuMMYyINecTBA TeNJI0BbIX, ATOMHBIX W
rupposaextpocranuuit? Ilo kakomy myTm cielyeT DPa3BuBaTh JHEP-
reTuky?

@ 2. Kakue BBl 3HAaeTe BellecTRa, aarpsansmnime Bosayx? Kaxwme mpen-
OPUATHA B BaITelf MECTHOCTH 3ATPASHHAIOT BO3AYX?

@ 3. KakoBbl OCHOBHEIE TIpOGeMBl M IPUYHHEl 3arpasHernsa Mwuposoro
oKeana?

@ 4. [lovemy BasHO COXpaHATH OmopasHooOpasme 3eMIH U KAKHe BU-
ABl UeNOBEYECKON /eATENIbHOCTH HPHBOAAT K €ro COKpameHu:wo?

@ 5. Yro Bbl 3HaeTe 00 YyHMYTOKEHMM JecoB B Bameii mecrmoctu? Ilo-
CTATOYHO JH B Heit necos ceftuac? Ecam meca Oblim mcrpebieHsr
paHee, TO 1O Kakoif nmpuunne?
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§ 79. Obwecmso u oxpyxucaowas cpeda

Poer uncaenHocTH HaceneHusa. Eciu HaHecTH Ha rpaMK 4MCIeHHOCTH
HAaceJeHHMA, ONEHEHHYI0 B ONpeJesieHHbie IIPOMEXXYTKHM BPEMEHH, TO MBI
IIOJIYYUM OKCIOHEHIIHANBHYI0 KpUBYI0 (puc. 110),

B reueHMe HECKONBKHUX IMEPBLIX MUJIIHOHOB JIET JIOAH KUAJIN Heb6O0Ib-
IMMMH rpynnaMu M AoOsiBanu cebe MHINY OXOTOH HA AMKHX KMBOTHBIX
u cobupaTenbCTBOM CheJOOHBIX wacTei pacTeHmii. YMCIEHHOCTH Hacese-
HHUA pocjia OYeHb MeJJeHHO — co cpeaHeit ckopocrsio 0,002% B rox.
Ha pucynxke 110 aTo AnMHHAS, TOYTH TOPH30OHTAJbHAS, YACTh KPHBOIL.
C Tex IOp CKOPOCTH €)KErOZHOT0 TPHUPOCTA CYINECTBEHHO YBeJIMYUJIACH,
aocruria maxkcumyma B 2,06% B 1970 r. m sarem KoseGanack Ha ypoB-
He 1,75% . B peayabTaTe cTONb GOJNBIIOTO YBEJMYEHUS CKOPOCTH KPHBaf
pocra YMCIEHHOCTH HACE/JeHWA TNOILIA IOYTH BePTHKAJILHO BBEpX, A0-
cTureyB Kk 1993 r. Gonee 5,5 mapa wenosex. Ilo mpormosam, xk 2020 r.
HaceJeHHe 3eMJH COCTABHT OKOJO 8 MJpJ yesoBek., BoJblnas gacTs npu-
pocTa HacejJeHUS MPUXOAUTCH Ha OefHBIE DA3ZBUBAIOIIMECS CTPAHEI.

Cyas Do COCTOSHMIO OKDYIKAIONMIeH cpejbl, HaIlla TJIAHETA Yie lepe-
HacesjeHa. [lepenacenenue OwiBaeT AByx THnos. llepBelili THO mnepeHace-
JIeHHA BO3HHKAET TaM, Ije Jwofeil Oosablie, YyeM HX MOXKET TPOKOPMHTH
OPHHAJIEIKAIIAA UM SeMJd, TAe I0ABJAAeTCH HEeXBATKA IIHIIH U BOIEL
[Tepenacesienre JaHHOIO THNA BOBHHKAET W TAM, I'Jeé CKOPOCTh IpHUpoC-
Ta HaceJeHHs IpPeBbIIIaeT CKOPOCTh IKOHOMHYECKOTO POCTA M HACEJeHHe
katacTpothuueckn Gexareer. Ilpu aTOoM THIE NepeHaceJeHUS UYUCICHHOCTH
Hace/leHWs M COOTBETCTBYIONIAS Aerpajaunus NOTEeHIHAJLHO BO300HOBIIA-
eMBIX [I0YB, NACTOMIL, JIeCOB M AHKONH HPHUPOALI ABIAIOTCA KIIYeBBIMH
(hakTopamMu, omnpegenAONIMMHM BO3JAEHCTBHE HA OKPYKAIIIVIO Cpeay.
B nambonee GefHBIX CTpaHAX [EPEHACEJIEHUWE BBISLIBAET MpeKJIeBpeMeH-
Hyil0 cMepTh 20 MaH, a MoxkeT ObITh, W 40 MJIH 4Ye/OBEK eKeromHo.

B npombinieHHO Pa3BUTHIX CTPaHAX HaOJIOJAeTcCA BTOPOM THN nepe-
HaceJeHHA — nepenorpebnerne. OHO MposBiAAeTcH, Korga HeboJblnoe 1o
YHUCJIEHHOCTH HAaceJeHHe HCIOJb3VeT NPHPOAHBIE DECypchl B TAKMX Mac-
mrrabax, 4YTO BOSHUKAIOT 3HAYHUTEJIbHOE Barpsi3HeHHe, Aerpaganud OKpy-
JKalwlei cpeabl M HUCTOIIEHHE PecypCcos.

Taxum ob6pasoMm, Kak BBICOKAsg YHCIEHHOCTh HACEJEHHMHA, TAK W Tepe-
norpebyieEre NPU HU3KON YHCIEHHOCTH IPHBOAAT K OJHOMY M TOMY e
peayabTaTy — K JAerpajanud IIPHUPOALI M HCTOMIEHHID KU3HEHHO Heob-
XOAMMBIX DPecypcoB: YHCTOTO BO3JyXa, BOJAbI, IJIOAOPOAHBIX IOYB M TOI-
JIUBA.

Huaycrpuansao-norpedurensckoe o0mectso, ¥ MHOTMX JI0Zel, oco-
6eHHO B NPOMBIIIJIEHHO DPa3BHTHLIX CTPAHAX, CJOKHJIOCE MHPOBO33PEeHHE
pacTouMTesNeil, KOTOpOe OCHOBLIBAETCH HA MPEACTABIEHHUHAX, UYTO PECYDPCHI
GesrpaHMYHEI ¥ ueM OoJbIIe MBI MX MCIHOJB3YEeM, 4YeM OOJbLINe ITPOH3BO-
AUM # norpebisgeM, TeM JyYllle MEI KuUBeM. B To e Bpems OegHeiimas
YacTh 4YeJOBEYeCTBA HE B COCTOAHUH YAOBJIETBOPUTH CBOM IOTpeOHOCTH B
oflacTH OHUTAHWA, KUIMIL, 3APABOOXPAHEHHA M obpasoBaHHA. Paapeis
mexay norpebiaerueM B Gorareix M OefHBIX CTpaHax orpomeH. Yenosek
B pasBUBAIOUIMXCA CTpaHax noTpebiseTr B BOCEMB pa3 MeHbIE MOJIOKA
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BpeMsi

Puc. 110. Tpaduk SKCIOHEHIHMAJILHOTO POCTA HYHCJAEHHOCTH HACEJeHMs B Ipo-
maoM M mporaos Ha 2100 r.

1 B ImecTh pa3 MeHbIIe MsfAca, 4YeM B pasBHTHIX crpaHax. I[TorpeGienme
’Ke MeTaJJIOB B pacueTe Ha AyIIYy HacejleHWsA B OeJHLIX CTPAHAX MEHb-
me B 13—19 paas.

HepaBeHCTBO pasBUTHIX M Pa3BUBAIOIIMXCA CTpaH ycyrybiserca rew,
YTO HORABJIAIONIEe OOJNBIIMHCTBO BpeJHBIX BhiOpocoB B aTMochepy H OKe-
aH, TPeACTABJAIIMX Yrpody AJNs Bcex jKureneid 3eMiu, NMPOU3BOAUTCH
Pa3BUTHIMH CTpPAHAMH.

YeM BHIIE YPOBeHbL MOoTpebseHHMdA, TeM HHTEHCHBHee HCIIOJb30OBAHHE
pecypcoB m Gosblle sarpssHeHHe oKpyxatomed cpeasi. Ha gomo CIIIA,
HAIIDHMeEp, HACeJeHWe KOTOphIX cocraBiasfer 5,5% 0T Bcero HaceleHHA
3emun, npuxoautcs okoao 40% Bcex morTpebigeMBIX PeCypcoB ILJIaHEeThbI
u ceeme 70% Bpeassix BeifpocoB B atmochepy. OnacHocTh HeoGpaTu-
MO# Jlerpajaiudu CpeAsl BCce VCHJIMBAETCH, TAK KAaK He TONbKO MHTEeIH
NPOMBINLJIEHHO DAa3BUTHIX CTPAH HE JKEJAloT OTKA3aThCA OT NOTPeOMTeNb-
CKOIl MIEOJOTHH M NEpeldTH K yMepeHHOMY mnorpebiieHHi0, HO M Hacele-
HUe pasBHBAIOIIMXCH CTPaH W POCCHHM CTPEeMHTCA K 3amnagHoMmy o0pasy
JKM3HM C ero NMOCTOSHHBIMHM MMOKYIKAMM HOBBIX Mojeled MaIlWH, JOMAall-
HUX aleKTponpubopoB, CpeACTB CBA3H, ¢ OeCKOHEUHON pexjJaMod u
OIrPOMHBIMH CBaJKAMH BBRIOpOIIEHHBIX Bereil.
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Oco6oe OecroKOMCTBO BHIBEIBAET HEYKJOHHOE YBEJHYEHHEe NapKa aB-
Tomobuieit. Cpean DASAMYHBIX TPAHCIOPTHEIX CPEJACTBE MMEHHO ABTOMO-
Ouam  BrIOpaceIBAlOT HAWOOJIbIIEE KOJHYECTBO BpPEAHEIX KOMIOHEHTOB.
Haxte nerkoBoMy aBTOMOOMJIIO ANA cropanmsa 1 kKr OenauHa Tpebyercs
2,5 ¥r xucrnopona. B cpeanem 3a rog aBToMoOuJb npoesskaer 10 Toic. KM,
cxuraer 10 v Genmsuna, pacxoays 25 T Kucaopoga u BeiDpackIBasg B aT-
mochepy 160 T BRIXJIONHBIX rasoB, B KOTOpeiXx o6Hapy:eso 200 pasiuu-
HBIX BemecTB, B ToM uucyge 800 xr CO, 40 xr oxcujgos asora,
200 kr yraeBozopojoB. Ecam GeH3WH STHIMPOBAH, TO B BBIOPOCH! IOCTY-
naer 3,5 Kr AaoBuToro cBuHNa. Kpome Toro, Kamaniii asBToMOGHIL,
cTUpas HIMHBI, MOCTABJAAET B aTMocdepy 5—8 KI pe3snHOBON NBLIM exe-
TOJTHO.

Jliomu BO BceX cTpaHaX He JKeNaI0T OrPAHMUYMBATE CBOM JIMYHBIE II0-
TpeOHOCTH M CO3JA0T B LEJOM TAKYI0 CTPYKTYDPY HOTpebieHHs, KOTOpas
BpeiHa [AJfA OKPYMKAMel Ccpeasl, JSKOHOMHYECKHM HeaQeKTHUBHA U
pasopuTesnbHa JAaA camoro mnorpeburensi. Crparerus HHAYCTPHAIBHO-
norpebuTenbcKoro obmecTBa BeleT UeNOBEYECTBO K KartacTpode, Ha
CMeHY el [OJXKHA IPUITH Apyrasi CTPATETHMA — CTPATErHA YCTOHUYMBO-
ro pa3BHTHA.

Me#xayHapoaHoe cOTPYAHHYECTBO M Gopsba ¢ GemmocThio. /lns obec-
neyeHns ycroitumBocTu obIecTBa B TEUEHHE IJIHUTEJBHONO BpPeMeHU ILia-
Hbl 3KOHOMHYECKOr0 DasBUTHS NOJMKHBEI IPHHHUMATE B pacyeT HeobGXOmu-
MOCTEL COXPa&HEHWs M 3allliThl IPUPOAHBIX PECYPCOB HA HAIUell jaHere,
Jna aroro HeoOXOAWMO MapPTHEPCTBO MEMKIY BCEMH CTpPaHaAMM MHDA.
WU Tyt BO Beck pocT mogHuMMaercs mnpobiaema GorarerBa m GeqHOCTH.

BennocThs pasBHBAKOMIUXCH CTPAH € OTPOMHBIM HACEJeHUEM He [aeT
MM BO3MOMKHOCTH BKJAJLIBATL HIEHEI'H B OXPAHY OKPYKAIIeHd Ccpejsl.
Borartere ke crpansbl, sarpAsHas raobaJbHO Cpeay, He XOTAT OeJaTh Ka-
NMUTAJTOBJIOMKEHHNH B IPHPOJOOXPAHHLIE MEPOIPHUATHUA PAa3ZBHBAIIINXCH
CTpaH.

Jusi Toro 4yrobbl co3jaTh YCJIOBUA AJA PABHOIO IAPTHEPCTBA B Jeje
COXPaHeHHHA OKDPY:Kalllel cpeibl, MUD AOJKEH MPEIOCTABUTHL (PHUHAHCO-
BYI0 MOMOIIb MHOTMM pPa3BHBAKINMMCA CTpaHaM, B ocofeHHoCTH HamubO-
Jee GeaHBIM, M IOMOYE MM B DPAIHOHAJIBLHOM YIPABJEHWH MDPUADPOJHEIMH
pecypcaMu.

Yeroituneoe passurtue. 3a nociaenHue gecaruserds XX B, J0AH Ha-
Haly NOHUMAThL, YTO SKOHOMHUYECKOE DA3BHTHE HEe MOJKeT OCTAHOBUTHCH,
HO OHO [JO/KHO NOHTH N0 JPYroMy IYyTH, II€PEeCTaB CTOJL AKTHBHO paa-
pymaThk OKpyskamollyno cpeay. B 1992 r. B Puo-ge-Maneiipo Gwlna mnpo-
BeJleHA BCTpeYa Ha BBICIIEM ypoBHe o mnpobsemam miaaHersl 3emias. Ha
3TOH BeTpede ObLIA TOANEP:KAHA HIeA YCTOWYMBOTO pPAa3BUTHS, BBIIBH-
Hytad MemxayHapognoit komuccueit B 1983 r., u npuusara «Jlexknapanusa
Puo-pe-anelipo no OKpysKawIleil cpeje M PA3BHTHIO», DPACKPLIBAIOIIAA
CYHIHOCTE M IeJH KOHUENUUU YCHOoUYUu60z0 PA3eumus, Ha KOTOpbIe H0JIH-
Hbl OPDMEHTHDOBATBCA BCE CTPAHBI MHPA MPH pPaspaboTKe CBOMX HAIIMO-
HaJNbHBIX cTpaTeruit passutTud. Ilog yeToHUYMBLEIM pasBuUTHEM MOHUMAET-
cA Takad MOJeNb PAa3BUTHHA, IPH KOTOPOH VIOBJIETBOPAKTCA OCHOBHEIE
JKU3HEeHHBble NOTPeOHOCTH KAK HBIHEILIHEro, TAK M BCeX IIOCHAeAVIOLIHX To-
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KOJMEHUI, CO3HAIOTCA VCIOBHA NJIA CAMOPEATH3ANNHM BCeM JIIOAAM Hesa-
BUCHMO OT TOr0, B KAKOH CTpaHE OHM JKHUBYT ¥ K KaKO# CONMAJbHOM
Tpymne NpUHAAJEeKAT,

Ipuanunel, chopMyaupopanHsie Ha KoHbepenuuu B Puo-pe-Haneiipo,
OCHOBAHEI HA TYMAHMCTHYECKHMX HJEfAX, CPeJH KOTOPbIX OTMETHM cle-
Ayloniue:

® Jliloi MMEeKT NpaBo HA 3J0POBYK M IJIOJOTBOPHYNO MH3HbL B rapMo-
HUM C TIPUPOLOI.

e CerozHsAnIHEee DA3BUTHE HE JOJIKHO OCYIIECTBJIAATHCA BO BpPEJ] HHTepe-
caM OyAyIIHEX HOKOJIeHHM.

® /lns mocTHIKEeHMA YCTOMYMBOrO DA3BHUTHA 3alllUTa OKpY:Kalolleil cpe-
bl JOJMKHA COCTABJATH HEOTHEMJEMYI HYaCTh NpOLEcca pPasBUTUA U
He MOJKeT PaccMaTpHUBATLCS B OTPbLIBE OT HEro.

® MckopeHeHrWe HUIIETHI M HEPABEHCTBA B YPOBHAX JKH3HH B pasind-
HBIX UYACTAX MHMpa HeobxoguMmo Aad obecnedeHus yCTOWYHBOIO pOCTA
U yjaoBJeTBOpeHus mnorpefHocTel OOJBIIMHCTBA HACEJIEHUS.

® Mup, pasBurie W OXpaHa OKpy:Kalolleld cpejibl B3aMMO3ABUCHMEI U He-
pas/eTuMEI.

OcHosHbIM nokymerToM Berpeun crana «[losecrka gua nHa XXI pexk» —
nporpaMMa TOro, KaK CHAeJaThk PAa3BUTHE YCTOMUMBHLIM C COIMAJIBLHOI, aKO-
HOMHYECKONH M JKOJOIHYeCKOH TOYKH 3peHud.

3TOT JOKYMEHT OTpaxxaeT BCeMHUPDHOe CcorJjiacHue H moJINTHYeCcKe 00~
3aTEJILCTBA, B3ATEIe Ha ceDd rocygapcTBaMM, [0 BONPOCAM PASBHTHA H
JKOHOMHYECKOro cOoTpyiHH4YeCcTBa.

K cosxanenuio, s3a rojabl, npomeginne mociae koHdepenuun B Puo-ge-
JKaneiipo, crajo fCcHO, YTO MHOI'ME HAYYHEIE, TEXHOJIOTMYECKHEe, COIH-
aJbHBIE W MOJUTHUECKHe MpoDiIeMbl OKA3aJHCh UPEe3BhIYAHHO CIAOMKHBIMH,
a NPUHATHIE PEKOMEHJAIIMM — TPYAHLIMH B peanmsanun. Martepecsr Mo-
I'VIeCTBEHHBIX MEeMAVHAPOAHBIX KOPHOPAIHi, MONIUTHYECKHEe HHTEepechl
CTpaH, COIMAaJbHBIE M ITHHUYECKHE DA3HOIJIACHA, CTPeMJIeHHe rpamjaH K
PACIIMPEHHOMY MOTPeDJIeHHI0 OKA3aJHCh CHJIbHee I0OpoH BOJM MHPOBO-
ro coolllecTBa, 3aKpPeINIEHHOH B peIIeHHAX BCTPEYHM HA BBICIIEM YPOB-
HEe B Puo-ge-Aaneiipo.

OnHaxo NpPOJOJIKATH PA3BHBATE 3KOHOMHKY, He CUHTAAChH € IPUPO-
0, — 9TO 3HAYMT HMATH K rubenm dvenopedecTsa. JYTobbl IIpejoTBpa-
THTh KaTactpody, HaAo BCEM: HapojaM, rocylapcTBaM, OrpPOMHBIM IOpPO-
MBIIIJIEHHBIM KOPHODAIMAM, CPeAHEeMY M MajloMy OH3Hecy, KOJJIEKTHBAM
JIOAeH H KamJoMy 4YeJOBeKYy — IUar 3a IaroM ABUTAThbCA B CTOPOHY,
VKasaHHYI NPUHIHUIIAMH YCTOHUMBOIO pasBUTHA.

3aMeuaTeJlbHEIMA CJA0OBAMH 3AKOHYHJI CBOIO NPEKPACHYIO KHUTY « HH3HD
B oKpy:awimem wmupes Taiinep Musep: «Eme He mosgHO, emme ecTh
BpeMs pPelINThL CTOALIHEe Mepel HAMH CJOXKHBEIE B3aUMOCBA3aHHBIE ITPOD-
JIeMbl W COBEDPIINTH CKOpEe IJIABHBIA, a He CKa4kooOpasHbll Iepexon K
VCTOHUYMBOMY 3eMHOMY OOIIECTBY, €CJM 3TO JeHcTBHUTeNbHO 3aboTUT J0-
CcTATOYHO MHOro Jnwpeil. Pemars He ,uM“, pemars ,HaM", ¥ pellaTk Kak
MOJKHO ObICTpEE».

285



» 1.

Ouenure npubiIH3HTEeNbHO, BO CKOJBKO pas Bospacrer ofmas Ha-
rpyska Ha Hamy muadery k 2030 r., ecam HaceneHue pasBHBAalO-
IMXCA CTpPaH NOJHHMET cBoe norpebjeHue 0 YPOBHA PASBHTHIX
crpaH. CerofHsi H& ONHY ATV YACTb HACEJICHHMS B3eMIH, HPOMHH-
BAIOIIEr0 B DASBHTHIX CTpaHax, npuxoaurca 83% rogoeoro Aoxo-
na. B pazsuBaoIUXCca CTpaHAX JKHUBET B YeThipe pasa Goablle Jio-
Aeit, yuemM B pasBuThiX, U K 2030 r. aT0 KOJMYECTBO Y/ABOHMTCH.

. Kaxkue ocHOBHBIE TeHIEeHIHH PA3BHTHA B CTPAHE W B MHpPe Bl BH-

aure cerogua? Kak cBA3aHBI B HHX 3KOJOTHYECKHE, 3KOHOMHYe-
cKMe H comuagabHbie npodaemb? Kakue npobaemer, no samemy MHe-
HHIO, HAJ0 pellaTh B MepByk ouepens? CocraBbTe CHHCOK NPHOPH-
TeTHBIX Ieneil Ans Ramero ropoga unaw obmactu, Pocemm m mMupa.
O6cynuTe aTH BOOPOCH KOJJIEKTHBHO B KJIACCE.

. Kaxue npupogooxpanssle opranusanuym el snaere? Kak Bwl ayma-

ete, akTuBHCcTE I'puHnMca menaiT mosnesHoe geno? Kax, mo same-
My MHEHHIO, HAA0 34N[HINATH OKPYIKAIIIYI0 cpeay?



PEIIEHHE 3ATAY

Baganue 5 x § 27.
1. 3amuireM ycjJ0BHMe B BHJAE CXeMBbI:

P Q@ cepuiiiuser 3 uepHsiii yser

X
l
Fy 16 cepbix @ 14 uepHbix

2. Oxoso Kamaoro (denoTHIIa 3alTUIIEM Te AJJeaH, KOTOpbie ero oupe-
pensor. O4eBHAHO, 4YTO qepnmﬁ OBeT oIpefejigerca TeHOTHIIOM ad, Tak
KaK OH peleccHuBeH, a cepmﬁ OBeT [JOJXKeH ONpeleIAThCA alliejieM A,

TaK Kak OH JOMMHAHTEeH. Bropoil amnens moxa HewmssBecTeH. Mrak, mo-
Jay4yaem:

p Q cepbin useT

X d YyepHbIM LBeT
A- l aa
F, 16 cepeix  : 14 yepHbix
A- aa

3Hak «—» obosHauaeTr, YTO BTOPOH AJJIeJb [MOKA HEU3BECTeH.
3. Tak KAk NOTOMCTBO IOJIYYAET 10 ONHOMY A&JIIENI0 OT Kamaoro po-

IUTeaf, TO 1O TeHOTUIY YEePHOTO IMOTOMCTBA OIpejesdeM TeHOTHUI MaTe-
pu Kak Aa. 3agada pelieHa.

Bazanue 6 k § 28.
1. Banumem yc/JOBHME B BHIE CXEMBI:

P Q OoKpyrnble KpacHole X d rpyLUeB1aHble XenTbie
nnoppl ! nnofsl
F, 1 okp. kpacH. : 1rpyw.kpacH. : 1okp. *ent.: 1rpyuw.xenTt.

2. Okono kamoro (peHOTHIA HAIIMIIEM Te aJJieJlH, KOTOpPhIe ero onpe-
JeNAI0T, MNOJYYUM:

P Q OKpYrNble KPacHble s d rpylesmMaHble XKenTole
nnoas! nnoge!
A-B- ! aabb
F, 1 okp. kpacH. : 1rpyw.kpacH. : 1okp.xent.: 1rpyw.xent.
A-B- aaB- A-bb aabb

287



3HaK «—» o0o3HayaeT, YTO BTOPOH aijenb MoXeT ObITH KAK JOMM-
HAHTHBIM, TAK H peleCCHBHBIM IpPH OJAHHOM q)EHDTHlIe.

3. HemassecrTHble ajjenw B eHOTHIIe MaTepH ompejesseM II0 rpyiie-
BHAHOMY MeJITOMY NOTOMCTBY, HCXOJAA H3 TOTO cooﬁpamenna. UTO OAHH
anaens B KAMI0H mape MPUXOAUT OT MATEPH, CJAEJOBATEJLHO, B PEHOTH-
me MAaTepH O0JKHBI OBITE annenn a u b.

4. Teneps, 3Had reHOTHIIBI 000MX poauTeseil, MOM»HO HAIMCAThL Te-
HOTHIIEI BCEX NOTOMKOB:

P Q OKpYrrbie KpacHble d rpylieBraHbie XenTbie
nnogb! nnoabl
AaBb aabb
FameTsbl AB; ab; Ab; aB ab
F, 1 okp. kpacH. ! 1rpyw.kpack. : 1okp.went.: 1rpyw.xent.
AaBb aaBb Aabb aabb

5. To, uro uabmwpaercsa pacimerienne 1:1:1:1, nmoarsepsaaer mpa-
BHJILHOCTE pelleHns 3ajaun. Tak Kak B JIAHHOM CIyJae HMMeeTcs BCero
OAMH THI MY:KCKHX raMmMeT, TO pacliellleHHe B F| onpejeisercs COOTHO-
IIEHWEM THIIOB JKEHCKWX TraMeT, KoTopoe paBHo 1AB:lab:1Ab:1aB
(cm. Tperumii 3akom Mengens).

Bapasue 2 k § 29.
1. 3anumeM ycJloBHe 38Ja4Yd B BHJE CXeMBbl, UCIOAbL3YA AJA HarJag-
HOCTH XPOMOCOMHBINH cnocof sanucu reHotuna. Iloaydum:

P @ rnapkocemennoe x & mopumHucToe
C YCHKaMH 6e3 ycuxos

A C a ¢

A C S C

F,n F, HenssecTHsl

2. OmpegmenseM raMeThl poguTeneil u moaydum Fi:

a C

P Q@ 4 x 3 £

[ameTsl A C a ¢

e

A C
E; -

T. €. BCe pacTeHHUHA rjaaJKoCeMeHHBI¢ M C YCHKaMH.
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3. Onpenenaem ramersl y F, u nmonydaem F,. IIpu oreyrerBum nepe-
Kpecta xpomocoMm B F, OGyzer Tonexo gBa Tuna ramer — AC u ac. Cre-
JoBaTeabHO, moaydaeM F,, mcmonbaya pemeTHy Ilemmera:

Qd A C a ¢
A C A C a c¢
4 @ A C a ¢
— acﬁ

T. e. B F, monyuaem pacmenyenue 1AACC:2AaCec:laace, 94TO COOTBETCT-
BYeT pAaCIHeIUIeHWI0 To (eHOTHny: 8 TIJIagKOCeMEeHHBIX € YCHKaAMH K
1 mMopmuaHCTOMY 6€3 YCHKOB.

3ananue 1 Kk § 79.

IIpegnonaraem, uTo [0X0J TPAMO NPONOPIMOHANEH HArPY3Ke Ha
oKkpy:xawmylo cpexy. Hemmm 83% moxoma, MoaydvaeMOro B PAa3BHTHIX
CcTPAHAX ABAALATBIO NPOIEHTAMH HaceJeHus 3eMJu, Ha 17% (moxon 80%
nacenenusn 3emunm). ITonyuaem 4,9 — BO crombKO pas '/, uwacTh Hacese-
HHA uWMeeT Oonablme, yeM ocranbHele '/.. Tak Kak B DPasdBUBAIOIIUXCHA
cTpaHax TpPOMKHBAET B UeTHIpe pasa GombIe A0gell M KOJWYeCTBO HX
yasourcs 3a 30 mer, To ymHoxkaem 4,9 ma 8. B mrore mosyuurcs, 4TO
obmwuii 0X0Ji, & CJefoBaTelbHO, HAUPDY3KA HAa CpeAy VBEJWYHTCHS MPH-
onusurensHo B 40 pas.



JJABOPATOPHBIM ITPAKTHKYM

Jlaboparopuas pabGora 1

Tema: «Cmpoenue pacmumenvroil, Hueomroi, zpubHoil u Oaxmepu-
AnbHOU KJAEMoK nod MUKPOCKONOM»

Ileav: 3akpenuTh yMeHHe TOTOBHTH MHKDONpeNapaTsl M pacCMaTpH-
BaTh MX I10ji MEKPOCKOIOM, HAXOJHUTh 0COOEHHOCTH CTPOEHHHA KJIETOK pas-
JUYHBIX OPraHU3MOB, CPaBHHUBATE MX MeXIY c000ii.

ObopynoBaHHMe: MHKPOCKONBI, OPEIMETHHIE M MOKDPOBHBIE CTEK-
Jla, CTAKAHBI C BOJOH, CTEKJIAHHBIE [AJOYKH, JYK pemdaThiii, pasBegeH-
HblE APOKIKH, KYJBTYPA CEHHOH NMAJOYKM, MUKPONPEnapaTsl KJIeTOK MHO-
POKJIETOYHBIX KHBOTHBIX,

Xon paborwl

1. IIpuroroBbTe MHKpONpeNapaThl KOMKHIBL JyKa, APOKKEBHIX I'DH-
Oos, GakTepun ceHHOM nanoukd. IToZ MHKPOCKONOM paccMOTpHTe HMX, a
TaK)Ke IOTOBBIH MHMKDONpPENnapaT KJIeTOK MHOTOKJIETOYHOI0 OpraHMsMa.

2. ComocraBbTe yBHJeHHOe ¢ HM300pakeHHeM OOBEKTOB HA TabGIMIAX.
3apucyiiTe KJIeTKNM B TeTpagaX u 0003HAYLTE BHIAMMEIE B CBETOBOH MU-
KPOCKOIl OpraHOMABLL.

3. CpaBauTe Mexay coboit aTm Kaerku. OTBeTbLTe HA BONPOCHI: B 4eM
BaKJIIOYAETCA CXOACTBO M pasauuue KjeTok? KakoBE NPHUMHBI CXOACT-
BA M pAasJIMYUA KJIEeTOK pasHeIX opraumamos? [lomwiTaiiTeck O6BLACHUTSH,
KaK mOula 3BoJonus GaxTepdif, »KMBOTHLIX, DACTEHWMIl, rpubos.

JlaGopaTopraa pabGora 2

Tema: «llnasmorus u 0enaa3moius 8 KIEMKAX KOMUUbL JLYKA»

Ilenv: chopMHpOBaTE yMEHHE HPOBOJAMTH OINBIT M0 MOJYYEHHIO IJIa3-
MOJIM3a, 3aKPElHTh yMeHHe pafoTaTh ¢ MHUKDOCKOIOM, IPOBOAMTEL HA-
bnrogesrne U OOBACHATH IMOJYYEHHLIE DPe3yIbTATHI.

ObopymoBaHMe: MHKPOCKONbI, NpeJMeTHEIE M IOKPOBHBEIE CTEK-
Jla, CTeKJsAHHble IAaJOYKH, CTAKAHBI C BOJON, (DUIbTpoBaibHas OGymara,
PACTBOD IOBAPEHHOH COJH, PEmYaThIA JYK.

Xon paborh

1. IIpuroroBeTe mpenapar KOMHIbI JyKa, PACCMOTDUTE KJETKH TOX
MuKpockonom. O6paTure BHMMaHHEe Ha DACIOJ0MKEHHe IIMTONIA3MBI OT-
HOCHTEJIbHO KJIETOYHON 000J0UKH.

2. Ypanute ¢ MHKpoNpenapara BOAY, IPHJIOKMB QUALTPOBANLHYIO Gy-
MAry K Kpaiw IOKPOBHOro crekja. Hasecure Ha mpeaMeTHOe CTEKJIO Kai-
JII0O pacTBopa nopapeHHON cosn. HabGawopalitTe 3a M3MeHeHHEM II0JIOKe-
HHA OTHUTOI/Ia3MBl,

3. @uaepTpoBanbHoil Gymaroi yaanure pacTsop mosapedHoi cosu. Kan-
HHTe Ha NpeaMerHoe crexso 2—3 kanaum Bojasl., HabmimozaiiTe 3a cocro-
AHWEM IATOIIA3MBI.

4. O6nacaure Habiaogaemoe sBiaeHue. OTBeThTE HA BONIPOCH!: KYIA
ABHTANAChE BOJA (B KJeTKM MJIM M3 HUX) NPH NOMEIIEHWH TKaHW B pac-
TBOp conu? YeM MOKHO O0BSCHUTH TAKOe HANDABJIEHHUE IBHIKEHUA BO-
ae? Kyna aBuranace Boja TpH TOMeHIeHMM TKaHum B Boxy? Yem aro
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obbacHserca? Kax Bel gymaere, 9To OBl MOTJIO TPOM30MTH B KJETKAaX,
ecs OBl MX OCTABHJIM B DPACTBOpPE COJM HA JauTenbHOe Bpemsa? MomxHO
JIM HCIOJBL30BATL PACTBOD COMHM AJA YHHYTOMKEHHA COPHAKOB?

Jla6oparopuas paGora 3 (B ABYyX BapuaHTax)

Tema: «Kamaaumuueckas axmusHOCMb (QePMEHMOE 6 HCUBLLX MKa-
HAX»

IJens: cthopmupoBaTh 3HAHUA O poau GEpPMEHTOB B KJIETKAX, 3aKpe-
OUTL yMeHHe padoTaTh ¢ MHKDPOCKOIIOM, IIPOBOJHUTHL ONBLITEI U 0OBACHATE
pesyibTarel paborsl.

Bapuanr I

OGopyanoBauue: cBexuid 3% -HbI pACTBOP NEPOKCHJA BOAOPOAA,
npobupKH, NHHIET, TKAHW pacTeHMH (KYCOUYKH CHIPOrO M BAPEHOIO Kap-
rTodbesd) M KMBOTHBIX (KYCOYKH CHEIPONO M BAPEHOI'O MACA WJIH DPbIOBI),
MecoK, CTYNKA U IMeCTHK.

Xon paboThl

1. TlpuroroBeTe 0ATE NPOOMPOK M IOMECTHTE B IEPBYI0 IPOOHMDKY
HEeMHOI'0 IecKa, BO BTOPYI0O — KYCOYeK CHIporo Kaprodels, B TPEThBIO —
KYCO4YeK BAPEHOT0 KapTrodesd, B YeTBEPTYH — KYCOUEK ChIpOro MsAca, B
NATYI0 — KYCOUeK BapeHoro msaca. KanHHTe B KaXIVI0O M3 NPOGHPOK
HEMHOro nepoxcuga sogopoja. IlpomabiiopaiiTe, wro OyAeT HOPOMCXOAWTH
B KaMmJoi u3 mpobHpOK.

2. HsMmenpuuTe B CTYIIKe KYCOYeK CHIpOro kKaprodens ¢ HebfOALLIMM
KojgnyecTBOM mecka. [lepeHecuTe uaMenbYeHHBIA KapTodenb BMecTe C
IIecKOM B NpoGHMPKY M KaNHUTe TyJa HEeMHOro nepoxcuzaa somopoma. Cpas-
HUTE AKTHBHOCTbL M3MEJIbUEHHOI M IIeJ0H pacTHUTEeNbHOH TKAHM,

3. CocraBbTe TAONUIY, MOKASKIBAIOIIYI0O AKTUBHOCTb KAMKIOH TKAHM
npu pasaunuHoi obpaboTke.

4. OGBsACHUTE TOJYUEHHEBIE peadysbraTsl. OTBeThTE HA BONPOCHI: B Ka-
KUX IpobMpKax INpoABHJIACH AKTHBHOCTHL (epmenta? OOBLACHUTE IOYEMY.
Kax nposBafercss AKTHBHOCTL (DEPMEHTA B KHBBIX M MEDPTBbIX TKaHAX?
O6bsacauTe Habmiomaemoe sBieHue. Kak BiMser naMelbueHUe TKAHKM HA
aKTUBHOCThL (hepmenTta? Pasiuuaercs nu aKTUBHOCTH (DEPMEHTA B MKHBBIX
TKAHAX pacTeHWN ¥ »KUBOTHRIX? Kak OBl BBl NpeaIouaIn U3MEPUTH CKO-
POCTEL PA3IOMEHHUs mepokcuzaa Bogopona? Kak BEl cumTaere, BCe JH KH-
Bble OPraHM3Mbl cofep:;KaT (depMeHT Karanasdy, obecrneduBalOIIWil paszJyo-
eHue nepoxkeuga sogopoza? Orser obocuyiire.

Bapumanr II

ObopyZnoBaHHMeE: MHKDOCKOILI, NpPEIMETHOE W IOKPOBHOE CTEKJa,
CTAKAHEI C BOZOW, CTEKJAAHHBIE MANOYKHU, IEPOKCH] BOJOPOZA, JHCT
ajomeu.

Xopx paborm

1. IlpuroToBhTe HpEMmApAT JHUCTA JJOAEH, PACCMOTPHUTE €ro IMOJ MHK-
POCKOIIOM M 3apucyiiTe HeCKOJBKO KJIETOK JHCTA.

2. Kanuure HA MHKpOIpenapar MNepokcuja Bojgopoaa M cHoBa HAabGII0-
AalTe 3a COCTOAHHEM KJIETOK.

3. Obbacuure mabmogaemoe saBieHme. OTBeTbTeé HA BOIPOCHI: KAKOM
ras Bhljesdgerca u3 KJgeTok sucra? [louyemy IpPOHMCXOAHUT ero BbiAeaeHHe?
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4., KanmHuTe KAl TEPOKCHIA BOAOPO/a Ha IIpeIMeTHOe CTeKJIo, pac-
CMOTPHTE ee N0 MHKPOCKOIIOM, OIHIINTE HabaonaeMyo Kapruny. CpaBHEH-
Te COCTOAHHE TMEepoOKCHAA BOAOpOJa B JHCTe 2iaoier U Ha crexie. Cre-
JafiTe BBIBOJLI.

Jlabopatopuan paGora 4

Tema: «Mopgonozuieciue ocobeHHOCMU PACMEHUL PAITULHBLY 6UDOE»

IJens: obecrieudTh YCBOEHHE YHAIIMMHCH MOHATHA MOPQOIOTHYECKOro
KPUTEPHA BHIA, 3aKPENUTL YMEHHE COCTABJATL ONMCATEJbLHYIO XapakTte-
PHCTHKY pPACTeHMIt.

ObopyaoBaHMUeE: KUBLIE PACTeHMA HJIM repbapHBIe MATepHAIBl pac-
TeHWH pAasHBIX BHIOB.

Xong paboThl

1. Pacemorpure pacTeHuMs ABYX BHAOB, 3alMIINTe HX Ha3BaHUA,
cocTaBbTe MOP(OJOrHUECKYI) XapAKTEePUCTHKY pacTeHMH Kamaoro BUzaa,
T. €. ONHIINTE O0COOEHHOCTH WX BHEIIHEro cTpoeHusi (ocoDeHHOCTH JHC-
TEeB, cTebsaeil, KOpHeil, IBEeTKOB, ILJI0J0B).

2. CpasauTe pacTeHUs IBYX BHUIOB, BBEIABHTE YepPTHI CXOJCTBA M pas-
guunsa. Yem o0BACHATCH CXO0ACTBA (pasiaudMsA) pacTeHun?

JlaGopaTopuasn pabora 5

Tema: «Hamenuusocmv 0pzamu3mMo8»

IMeav: cthopMHpOBATE MNOHATHE HM3MEHYMBOCTH OpPraHM3MoOB, OPOJOJ-
JKUTE BEIPA0OTKY YMeHHH HaOII0JaTh HATYPaJbHbIE O0BEKTHI, HAXOAUTH
IPHBHAKH HM3MEHYMBOCTH.

OGopyAoBaHMe: pas3JaTOUYHBIH MaTepuas, MWLIIOCTPUPYIOIMHA mH3-
MEHYMBOCTE OpraHuamoB (pacreHusa 5—6 BuAOB, N0 2—3 JK3eMILIAPA
Kaaoro Bupaa, HabOpel ceMfAH, ILIOAOB, JIMCTHEB M JAD.).

Xonxn paboTwl

1. CpaBaure 2—3 pacreHusi OZHOrO BHAa (MM HX OTJeJbHEIE Opra-
Hbl: JIMCThA, CEMEHAa, IJIOALI M Ap.), HaWAuUTe NPHM3HAKM CXOACTBA B HUX
crpoeHrn. OObAcCHHTEe OPUUYMHBL cXoicTBa ocobeil ofHOTO BHA.

2. BoigBuTe y HCCaeAvVeMBIX pacTeHMi npusHaku paznuuus. OTBeTh-
Te Ha BOIPOC: KAKHE CBOHCTBA OPraHM3MOB OOYCJIOBIMBAIOT pPa3IHIHA
MexJy 0cOoOAMH OAHOTO W TOr0 e BHAA?

3. PackpoiiTe sHaueHHe OTHX CBOMCTB OpPraHM3MOB A 3BOJIOIMH,
Kakue, Ha Baml B3rjsi, pasiaudus o0yc/OBJIEHbLl HACHeJCTBEHHONH HM3MeH-
YHUBOCThIO, KAKWE — HEHACJIeICTBeHHON H3MeHUHBOCThIO? OOBACHUTE, KAK
MOIJIA BO3HUKHYTh Pas/IMuMA Mexay oco0aMH OZHOrO BHIA.

Jlaboparopuas pabora 6

Tema: «IIpucnocobieHHOCMb 0P2ZAHUIMOE K cpede O00UMaHULY

ITeawp: chopMHPOBATHL MOHATHE NPUCNOCODIEHHOCTH OPraHM3MOB K cpe-
ne oOMTAHUA, BAKPENUTH YMeHHEe BBHIABIATE YepThl MPUCIOCOOIEHHOCTH
OPraHU3MOB K cpefe obuTaHuA.

O6opypnoBanmue: repbapesie 00pasibl PACTEHHMI HMJIM KOMHATHBIE
pPACTEHHSA, Uy4eaa HAM PHCYHKH >XUBOTHBIX DA3JMHUYHBLIX MeCT OOMTaHUA,
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Xong pabors

1. Onpegenure cpeay o0MTAHMA DPACTEHHA H KHBOTHOTO, NpEAJIOKeH-
HOrO BaM JJIA MCCJIeNOBAHUS.

2. BriaBuTe uUepThl NPUCHOCOOJEHHOCTH K cpene o0DUTAHMS.

3. BriABHTE OTHOCHTENBHBIH XapakTep IpUCHOCObIeHHOCTH.

4. Ha ocHOBaHMM 3HAHMI 0 ABHIKYIIHX CHJIAX JBOJIOLHH O00BACHUTE
MEeXaHHM3M BO3HMKHOBEHHHA IpHcHIocoOIeHmd.

Jlaboparopuasa pabGora 7

Tema: «Apomopgosvt (y pacmenuil) u uduoadanmayuu (y Hacexo-
MbLX )»

IJeav: copMHpOBATH YMEHHME BHISABIATHL apoMopdo3sl ¥ HMAUOAAAIITA-
UK Y PacTeHUil M KMBOTHBIX, OOBACHATH HX BHAUYEHHE.

O6opynoBaHHe: repbapHsle MaTepHAaJkl BOJAOPOC]eH, MXOB, HAIO-
POTHHKO0Opa3HEIX, LBETKOBBIX PACTEHUH, BETOYKH COCHBI MJIHW eJU, KOJ-
JeKIHHA HACEKOMBIX.

Xon paGorsl

1. Paccmorpure pacreHus: BOAOPOCHb, MOX, NATNOPOTHHUK, BETOUKY
COCHEl WJIM €JIM, I[BeTKOBOe pacrtenue. HasoBHTe HMeomuecs y HHX
OPTAHBI.

2. BriABATE UYEPTHI YCJIOKHEHWA B CTPOEHHMH DACTEHMI STHX OTAEN0B
U packpodTe uX 3HadeHme. OmpenenuTe, MO KAKOMY HANPABJIEHMIO L4
9BOJIIOIMA pPACTEHUI OT BOJOPOCJEH [0 MOKPBITOCEMEHHBIX.

3. PaccmoTpuTe HACeKOMBIX DPas3HBIX OTPAAOB (YEIIYEKDBLILIE, IPAMO-
KpBLIBIE, ABYKPEIJIBIE W ApP.), BEIABHTE B UX CTPOEHUM YEpPTHI CXOJCTBa
n pasnuuus., CpenaiiTe BBIBOA 0 HANPABJIEHUH HBOJIONUN HACEKOMBIX.

4. Onmmure MAMOAJANTALMHK Y HACEKOMBIX pACCMATPHUBAEMBEIX OTpA-
JOB, PACKDOHTE UX IBOJIIIMOHHOE 3HAUEHUE,

Jlaboparopuaa pabGora 8

Tema: «Pernomunvl, MecmHbLX COPMOB PACMEHUI»

IJenv: chopMUpOBaTH SHAHUSA O MOAUDUKAUMOHHON HM3MEHUUBOCTH,
YMEeHHEe OIMCBIBATL pacTeHUA MO (DEeHOTHNY ¢ CPABHHBATHL HMX MEMKIY
coboi.

ObopynoBaHmne: repdapHsle 9K3eMILUIAPEl PAsIHUYHLEIX COPTOB pac-
TeHu# (IMIIEHHLA, POMKEL, AYMEHb M Ip.).

Xopg pabGoTh

1. PaccMoTpuTe IBa 9K3eMILIAPA PACTEHHII MIIeHUILI (PKH, SUMEHS
¥ ap.) oaHoro copra. CpaBHUTE BTH DPACTEHHSH.

2. Onumute deHOTHN KaMAOr0 pacTeHuA (0coBEeHHOCTH CTPOeHWH
JUCThEB, crelieill, nBeTKOB). BEIABMTE NDPHU3HAKH, BOZHUKIIHE B Pe3yib-
Tare MOAH(MUKAIMOHHON H3MEHUYHMBOCTH M OOYCJAOBJIEHHBIE TI'eéHOTHUIIOM.

3. Packpoiite npuuuHbl MOAHPUKAIMOHHOH H3MEHUHMBOCTH, ee 3Ha-
HeHHe.

Jlaboparopnas paGora 9 (B aBYX BapmuanTrax)
Tema: «Himenuusocmb, NOCMPOEHUE 6APUAUUOHHO20 pAda U Bapua-
YUOHHOU KpUBOlL»
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Ifeanb: MOBHAKOMHTL Y4YAIOUXCA CO CTATHCTHYECKMMH 3aKOHOMEPHO-
CTAMHM MOAM(IHMKAITHOHHON HW3MEHYHMBOCTH, BhIpA0OTATH YMEHHE CTDOMTH
BAPHALNMOHHEIA PAA M rpadMKk HM3MEHYMBOCTH H3y4aeMoro IIpU3HAKA.

Bapuant I

ObopynoBaHue: ceMeHa (aconu, 60608, KOJOCHA MNIIEHHILI, PHKH,
KkayO6HN kKaprodesns, JHCTbA aKauuu, KieHa (mo 10 axseMmiasapoB OnHO-
ro BHIA HA HApTy).

Xoag pabotTh

1. PaccmoTpuTe HECKOJBKO pacTeHHi (cemsaH, KiayOHeill, JuCTLeB H AD.)
OIHOTO BHJA, CPABHHUTE HMX pasMephl (MM MOCUMTANTE KOJMYECTBO JHC-
TOBBIX IJIACTHHOK Yy JHMCTHEB) MJH ApyrHe mnapamerpsl. JlanHble sanu-
IIuTe.

2. IlonyueHHBIe naHHBIe 3aHecuTe B TAOMHMIY, B KOTOpPOH mO ropu-
BOHTAJHM CHAYAJIA DPACIOJIOMHUTE PHAJN uMces, oTo0paskalolnuX I0cjaeg0Ba-
TeJbHOE M3MEHEHHe NpH3HaKa (HAIpPHMMep, YHCJI0 KOJOChEB B KOJOCKE,
pasmMep ceMsH, AJUHA JHUCTOBON TIIACTHHKH), HUMKe — YACTOTY BCTpeda-
eMoCTH Kakaoro npusHaxa. OnpegenuTe, KakHe NMPU3HAKH BCTPEYAIOTCH
"HauboTee UacTO, KAKHEe — PeaKo.

3. Orobpasure Ha rpaduke 3aBUCHMOCTL MEKIY W3MEHEHHEeM IpH3HA-
K& M 4YacToToil ero BCTpedYaeMOCTH.

4, CpenaiiTe BBIBOJ O TOM, KaKad 38KOHOMEDHOCTh MOAH(MUKAIIMOH-
HOH HMBMEHUYHMBOCTH BaMu ofHapy:eHa.

BapuanTt II

ObopyAoBaAHHKE: JNAHEHKA HIH CAHTHMETD.

Xon paboThl

1. HamepbTe pOCT KAXKIOr0 IIKOAbHHKA B KJacce € TOYHOCTHIO
[0 CAHTHMETpa, OKpyrjamB nudppsl. Hampmmep, ecam poct cocraBaser
165,7 cm, sanummre, 4ro pocr 166 cm.

2. CrpynnupyiiTe mony4yeHHBIe OH(MPBI, KOTOpHIE OTINYAITCH IPYT OT
apyra Ha 5 cm (150—155 cm, 156—161 cm m 1. n.), ¥ nojacumraiire
KONMYECTBO YUYEHHKOB, BXOAANIMX B Kamayio rpynny. [lomyueHHsle nas-
HBIE 3aTULIATE:

KonnyecrBo yyammxcs ... 2

POOT, B CM .:iicseasensesiie 145—150

3. IMocrpoiiTe BapHAIlMOHHBIH PHAJ H3MEHYMBOCTH pOCTA YYEHHKOB, &
TAKKe BADHALMOHHYIO KPHBYIO, OTKJIAALIBAA 110 MOPH30OHTAJBHON OCH pPOCT
yYaluxesd B MUJJIMMETpPax, & HA BEePTHKAJNLHOM OCH KOJMYECTBO yUa-
IMXCA ONpeJe]IeHHOT0 POCTA.

4. Briuuenure cpeiHWH pOCT YVYEHMKOB Balllero KJjacca IIyTeM Jele-
HIfA CYMMBEI BCeX HMaMepeHUH Ha ofmiee 4McI0 M3MepeHUil.

5. BriyxenuTe ¥ OTMeThTE HA rpadukKe cpefHHH pPOCT AeBOYEK H MAaJb-
YHEKOB.

6. OrBeTbTe HA BONPOCHI: KAKOH pOCT YYEHMKOB B BallleM KJjacce
BeTpeuaerca Haubosee vacTo, Kakoit — Haubomee peako? Kaxme orkio-
HeHUS BCTPEUATCA B pocTe yueHMKOB? HakoB cpefHU# pocT HeBOYEK U
MaJbYHKOB B BameMm Kiaacce? KakoBsl NMPHUYMHBL OTKJIOHEHUH B pocre?
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ITonesas paGora (MoKeT OLITH BEINOJHEHA OCEHBIO W BECHOIH)

Tema: «Boadeiicmeue wuenosexka Ha B00HYW cpedy u 3azpasHeHUe
bepezog s0doemoa»

Ilenv: chopMHpPOBATE Y YYEHHKOB TIOHMM&HHE, YTO BCE MBI 3arpaa-
HAEM Cpeay, KAk HeIOoCpPeJCTBEHHO, TAK M KOCBEHHO, W BCE MBI MOMKeM
YTO-TO CAEJATH AJA YMEHBIIEHHA BTOT0 3arpA3HEeHHS.

OcHoBHAasAs MH(MOpPMAIMA: KAYeCTBO BOALI B BOJOEMe B ompeje-
JIEHHOM CTemeHM 3aBHCHT OT TOT0, YTO IPOMCXOAMT HA ILIOIAAH BO-
nocGopa; 9po3Ms IOYB MOMKET BhI3BATH NMOMYTHEHHE BOABI; COPOCHEI IPO-
MBIIIJIEHHBIX MPEANPHATHI, KOMMYHAIbLHBIX XO03AHCTB BHIZLIBAIOT 3ArpAs-
HEHU#A; CBAJIKM M Mycop Ha Gepery Bojoema He TONBKO LOPTAT JaHgmadT,
HO MOTYT OBITE HMCTOYHMKOM BpEJHBIX BEIIECTB, BEIMBIBAEMBLIX M3 OTXO-
0B M TONMAZaioUIMX B BOJOEMEI.

Xong paborTh

1. YueHMKH JeNATCA HA IPYNOBI, W KaXKAad CPYNIa IOTOBHT CO06-
LieHne: YTO WM M3BECTHO O MECTHOM peKe HJIM o03epe; OTKYAa BOJOEM
cobupaer BOAY; NPOTEKAET JU peKa 4Yepe3 ropoia; KAk MCIOIb3YIOTCH
3eMJIM, OKPYIKaoIHe BOJ0eM; KAKHEe NCTOYHMKH 3arpA3HeHUs MOrYT BJIM-
ATH HA KA4YecTBO BOJBL,

2. IlomeBoii BLIXOZ K BOJOEMY.

IToGepesxbe pexn MM O3epa JeMUTCA MeKAy rpynmamu. Pasmep yua-
crka or 100 xmo 200 M.

3. Kaxpaa rpynmna ONMCHIBAET CBOH Y4acTOK, NPUHMMAas BO BHHMA-
HHE BCe BO3MOXKHbIE WCTOYHHKHM 3arpfA3HeHHA, HAVINETO M3 HACEJeHHOro
IIYHKTA, OBITOBLIE M TMPOMBININIEHHBbIE OTXOABLI HAa Oepery. I'pynma omeswm-
BAET POJIb MCTOYHUKOB BarpfA3HeHHA M CBAJOK (BEeJIMKHM WM MAaJbl, I0-
CTOSAHHBI HJIM BPEMEHHBI, NJHMTEJLHO AeHCTBYIOU[HME WM BHOBhL TOABMB-
myecA @ T. M.).

4. Tlnasel yyacTKOB BEINONHAIOT B YCTAHOBJAEHHOM Macirtabe, 4TOGKI
saTeM MOXKHO OLIIO COCTABUTH e€AMHEBIM nnad. Ha nyagsl HAHOCAT HOJY-
YeHHBIE JAHHEIE.

5. IIpoucxonuT obcy)AeHNE De3yJbTATOB B Kjaacce. IIpMHMMAOTCA BO
BHAUMAHHE! MCTOYHMKHW 3arpA3HEHHMsA, MX MECTOHAXOMAEeHMNe, BIMAHMWE HA
PEKY KaK I10 ee TeYeHHIO, TAK ¥ NPOTHB HEro.

6. I'pynna BLICTYNAGT C MPEAJOMKEHUAMM: YTO MOKHO CHEIATH, UTO-
Obl yMEHBIIMTH 3arpPA3HEHHE BOJOEMAa; UTO MOTYT CAelaTh MeCTHBIe BJa-
CTH M YTO MOTYT CAeNaTh CAMM Y4YeHUKH [IJH TOro, 4ToDBl YMEHBIIHTH
Oyayumiue sarpA3HeHUA W UCIPABUTH CYIIECTBYIOIEe MMOJoKeHue nen. Kax-
Aad rpynna JoJyKHA NPeJJOKHTE Mephl CHaceHMs IIPeXKJe BCEero AJs CBO-
ero yd4acTKa.



KPATKHUN CJIOBAPH TEPMHHOB

Annens — BapuwaHT reHa, KOHTPOJHUPYIOIIMI OJHO M3 NpoABIeHHI MpH-
3HAKA.
AnbTepHATHBHBIN — B3aHMOHMCKJIIOYAIONTHH.

AHTHTEeHBI — BelllecTsa, BOCIIpPMHHMAaKIIHECHA OPraHu3MOM KayK 4YyXKeponu-
HbI€ W BBI3LIBAKOIIIHE cneumbnqecuym HUMMYVHHYK pPeaxKinHio.

AnTHTEeNA — I‘J’lOﬁy.ﬂﬂthIe Denku, CHELLHq)H‘-IECKH CBASBIBAKOIIIHECHA C Uy~
JHEePOOHBIMH BellleCTBAMH (ﬁHTHI‘EHaMH) 1 obecrieymBarOIIMe UMMYHU-

TeT.

AHTpOMOMABI — YeJ0BeK00OpasHbIe.

Apean Buga — TeppUTOPHA, HA KOTOPOH OOMTAIOT NpeCTAaBUTENH AaH-
HOI'O BHIA.

Apomop¢o3 — BO3HMKHOBEHHE B XOJe 9BOJIONUM IIPU3HAKOB, KOTOpHIE
CYIIIECTBEHHO IMOBBIIIAKT CJIOMHOCTh YPOBHA OPraHM3allMy JXKWUBBIX Op-
raHN3MOB.

AceuMuaanudg (rmaacTuuecKuid o6MeH) — COBOKYITHOCTH peakuuil 6MocCHH-
Te3a BBICOKOMOJIEKV/ISADPHBIX COEAWHEeHHWH 3 Dojiee NpPOCTHIX.

AyTocoMbl — HENOJOBBEIE XPOMOCOMEI, OJMHAKOBEIE V O0OMX IOJOB.
Bnacroneans — 10JIOCTH, 3ANOJHEHHAHA MKHIKOCTbK, BHYTPH OJacTyibl.
BereraturHoe pas3mMHO:KeHHe — BHJ Oecriosioro pasMHOMKEHHUA; PasMHO-

JKEeHMe C [MOMOMIBK OTAeJeHHs YacTH TeJa B3POoCJoro opraHmsMa (de-
PEHKHM, IOYKOBAHHE) MJIH C MOMOI[bI BHJOM3MeHEHHBIX dacTeil opra-
Huama (KJayDHHM, JYKOBHUILEI, KODPHEBUINA).

BexkTop — B IeHHOM WH)KEHEDHH HCKYCCTBEHHAS TeHETHUeCKAs KOHCT-
PYKIHUA AJA IepeHoca TeHeTHUeCKOH HHMOpPMAIHM B UYYKEPOAHYIO
KJETKY; B KAYecTBe BEKTOPa MCIOJB3YKTCHA MIazMulel Oaxkrepuii, Bu-
PYCEI.

BaaroemkocTs moYBbl — CIIOCOOHOCTb MOYBEI MOIJIOMIATE M YAEPMKHUBATH
onpezesieHHOe KOJHYECTBO BJIATH.

BopomponunaemMocTs NMOYBBI — CIOCOGHOCTHL MOYBEL IPOINYCKATh BOAY;
BBIDAYKAETCH B MMJLIMMETpPaX NpPO(QHUIBTPOBABIIEHCA BOABLI 3a ONpeie-
JIeHHOe BpeMsd.

Tlangouassnii — wuMewmuid oguH Habop Xpomocom (n).

I'en — oneMeHTapHAf eAMHHUIIA HacjeacTBeHHOCcTH; yuacrok JIHK, koam-
PYKOIIANH OAHY NOJHNENTHAHYIO LeNb WX oAHY Mojexyiay PHEK.
I'emom — coBorkynaocts mosexkysn JTHK rannmomproro HaGopa Xpomocowm;

NONMHBLIA HAGOP TeHOB ONpPeAeIeHHOTO BHAA OPraHH3MOB.

I'ereposurora — OpPraHW3M MW KJIETKA, ¥ KOTOPhIX IOMOJOIMYHBIE XPO-
MOCOMBI HECYT pas/iMYHBIE AJJIEJH OZHOIO M TOrO JKe TIeHa.

T'uGpuny — opraHmsM, MOJYYEHHBIH B peayiabrare 00BbeIMHEHUA OTAMYA-
IOIEXCA APYr OT JApyra reHomos,

I'omeocras — cnoco6HOCTh GMOJIOTHUYECKHX CHCTEM NOAAEpPKHBATHL IIOCTO-
AHCTBO CBOEr'0 COCTABA U CBOUCTB.

Il'omosurora — AUOIOMAHAA MJIM MOJUIIOHAHAA KJIeTKa HJIW OPraHuasM,
YV KOTOPBIX I'OMOJIOTHYHBIE XPOMOCOMBI HECYT MIEHTHUHBIe aJljleJii Ol
HOI'0 reHa.
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I'oMonorHyHbIe XpOMOCOMBI — MApA XPOMOCOM AMILJIOMIHON KJIETKHU, CO-
AepsKalliuX OJMHAKOBLIN HA0OD reHOB M MMEIOIIUX OAMHAKOBYI MOp-
hosoruio.

l'omonorna — cXoACTBO MeKAY NPEACTABUTEIAMH PA3HLIX BHJOB, 00YCIOB-
JleHHOe OOIIHOCTLIO HMX ITPOMCXOMKICHHA.

l'opmonsr — OHMoONOrHYeCKH AKTHBHBIE BEIECTBa, CHHTE3UPYeMbIe CIIEeIU-
aJM3MPOBAHHBIMH KJeTKAMM M OKAa3BIBAIOIIHE IIeJIeHAIIPABJIEHHOE Oeii-
CTBHE HA JApyrue OpraHbl M TKaHH.

JleTpHT — MeJKHe OpPraHWYeCKHe YacTUIbI (OCTATKH pPAa3NOMUBIINXCH
JKHBOTHBEIX, pacTeHMH M rpuboB Bmecre ¢ DaxkTepusaMH), OCeBIIMe HA
JHO BOJOEMa WJH B3BellleHHbIe B TOJIIE BOMIEI.

JIMBepreHHA — pacXOoKAeHHWe NMPU3HAKOB Y POACTBEHHBIX BUIOB 38 CUeT
npucrocobieHuA K pasHbIM YCIOBHAM Cpebl.

JAunuonaueiii — umelomuii ABoMHHON Hadop xpomocom (2n).
JUCKpeTHbI#H — COCTOAIIMI H3 OT/AeJbHBIX YACTHIL.
Aueccumunsuus (sHepreTuyecKkuit 06MeH) — COBOKYIHOCTL Deakimii pac-

LEeTIeHUST U OKUCJIeHUA OPraHHYecKHX BEIECTB, B XO0Je KOTOPBIX 00-
pasyloTcs OpPraHWYecKHe COeJMHEHUA C BBICOKOIHEPTeTHUYECKMMH XH-
MWYECKMMM CBA3AMH, uaiie Bcero AT,

Apeiip remos — ciyuaiiHBle HeHANpPABJEHHbIE HM3IMEHEHHH YacTOTHI re-
HOB B MNONYyJAUUAX OTPAHNYEHHOTO pasMepa.

JApenax — cHcTeMAa IOA3EMHBIX KAHAJOB (IpeH), MOCPEACTBOM KOTOPLIX
OCYLIECTBJIAETCHA OCYIIEeHHEe CeJLCKOX03AHCTBeHHLIX 3eMelb, OTBOM IO~
8eMHOH (IDYHTOBOM) BOALI M MOHH}KEHHE ee YDPOBHAH.

[Apobaenne — IOCHeJOBATENbHBIE MUTOTHUYECKHE JIEJIEHUSA OIJIOLOTBOPEH-
HOH ANIEKJeTKH (MIM HEOIJIOZOTBOPEHHOH AMIEKJETKH HpU mapre-
HOTeHese).

Unamoapanraumsa — dacTHOe IPHUCIOCOGTIEHHE K MECTHBIM VCIOBHAM
Cpejkl.

Hatepdasza — crajus KJIETOUYHOTO LHMKJIA MEXKAY ABYMS [eJeHUAMH,

Hppuranus (opomesHue) — IOABOA BOALI HA ITOJIA, HMCHBITHIBAKINAE He-
AOCTATOK BJIATH, 1A CO3JAHUA CEJIBCKOXO3AWCTBEHHBIM DACTEHUAM OIM-
THMAJIBHOTO PEXKHMA.

KapTer xpomMocoM — cxema MOpPAZKA DACIOJOMEHUS ¥ OTHOCHTENBLHEBIX
PACCTOAHMI MemIy TeHaMH OIPeJeJIeHHBIX XPOMOCOM.

Kaetounsnit HMKI — NIPOMEXYTOK JKM3HM KJETKM OT OJHOIO MHTOTHYE-
CKOT0o [JeJIEHWA [0 APYroro.

Kaon — coBOKYIHOCTE KJIETOK WM ocobeif, MPOMCXOAAIIMX OT OZHOTO
npeaxka IyTeM 0eclnojoro pPasMHOMKEeHWS.

Komon (uam Tpmnier) — mOC/Ief0OBATEILHOCT: TpeX HYKJIEOTHIOB, KOAM-
pyrInag BKIKNYEHHE B CHHTe3upyeMelil GesloK cTporo omnpeaeaeHHOI
AMUHOKHCIOTHEI.

KonBeprenuua — cxo)KIeHHe NPU3HAKOB Y HEPOJCTBEHHBIX BHUAOB BCJEJ-
CTBHE TPHCHOCOGJEeHUA K CXOJHBIM VCJIOBHSAM CpPeIbl.

Jleiikemna — B3n0OKauyecTBeHHOe 3abojeBaHUMe KPOBH.

Jlumaaer — SKUPEL U KUPONMOAOGHBIE BeIECTBA, BXOAAINVE B COCTAB
Guosnornueckux memOpad. Bee sunuasl ruzpodobHEl ¥ MIOXO pacTBO-
PHMBI B BOJE.
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Mesogepma — cCpegHHE S3apOABLIINEBBIH JHCTOK y GONBIIMHCTBA MHOIO-
KJIEeTOYHBIX KHBOTHBIX.

MexanuyecKHii cOCTaB NMOYBBI — IMPOLEHTHOE COJepiaHue B IOYBE Ipa-
HyJ (arperartoB, 3epeH) OIpeleJIeHHOI'O pasMepa.

MuMHKpHA — IOApakaTeJbHOE CXOACTBO He3aIIMIIeHHOI0 OpPraEusMa ¢
BAlUILEHHBIM (SAOBUTHIM, HeCheJ0OHBIM), OJMH M3 THIIOB NOKPOBH-
TeJbCTBEHHON OKpacKum H (hOpMBI.

Moauduranua — HeHaCJeICTBEHHOE H3MEeHeHUe.

Myraren — GuaHUecKUil HAM XUMHUUYecKH# (AKTOp, YBeIMUYHBAIOIIWI
HaCTOTY MyTamui.

Myraums — Hac/e[ICTBeHHOe H3MeHeHHe; U3MeHeHHe IeHa.

OnTOreHe3s — WHAWBHAYAJIbHOE Pa3BUTHE OCOOH.

OnepoH — egMHHIA TPAHCKPUIIIIHK Y MPOKAPHOT, COAEPIKAILIAA OIMH WJIH
HECKOJIBKO PeHOB, KOAMPYIOINUX OesJKH, NPUHUMAIOIINE yyacTue B Of-
HOIl OHMOXMMHYECKOH ILIEeNH peaxKimii.

OpraEu3aTopsl — ONpeJeIeHHBIe yYacTKH sMOpHOHA, OKA3BIBAIOIINE BJIM-
AHHE HA COCeAHMe VYacTKKM H ofecneuyMBalolMe MX DPA3BUTHE B OIpe-
JeJIEHHOM HAIIPABJIEHHUH.

OprasouMasl — IOCTOAHHLIE KJIETOYHEIE CTPYKTYPLI, o0ecneuHBaOIINe BEI-
OOJHeHWE chenuudyecKkHX (QYHKIHAH B MpOIecce 3XHU3HeJAeATeIbHOCTH
KaeTok. MemOpaHHbBIe OPraHONBl — HJIa3MaTHuecKas MeMOpaHa, Afep-
Has o000JOUYKa, SHAOILIABMATHYECKAA ceTh, annapar loasixu, au30-
COMBI, MHUTOXOHApPHUH, muacTujasl, HememMOpaHHBIE OPraHOHALI — XpO-
MOCOMEI, pHOOCOMEI, HEHTPHOJH, LIUTOCKENIET, PEeCHHYKH, JKIYTHKH.

Ilaprenoreses — (QopMa IOJOBOI0 PASMHOMKEHHUHA, IIPH KOTODPOH JKeHCKHe
II0JIOBBIE KJIETKH DPAa3BHBAIOTCA 0e3 OILJIOZOTBOPEHHS.

ITenocdepa — noOUBEHHBIH MOKPOB 3eMJIH.

Ilepekpect — oOMeH HAEHTHUYHBIMH YYaCTKAMH T'OMOJOTHYHBIX XPOMO-
coM BO BpeMda npodassl Meiosa.

Inasmuasr — BrexpomocoMHsle mosexkyiasl [THK, nHe siBnsommecs xua-
HEHHO HEeODXOAMMBIMH ANH KJIETKH.

IToxBecoxk — wyacTb 3apojbIIIa IIBETKOBBIX PACTeHMWH, MOAAep;KHBAOIIAA

coBCTBEHHO 3apoapllll B COCT&BE CEMEeHH H cJayxKamasa AJA JOCTABKH
nuTaTeJbHBIX BEIIEeCTB B 38pPOJbIII.

IMognecok — KYCTAPHUKM M UYACTh JEPEBbEB, HE JOCTUIAKIUX BBICOTHI
IpPeBEeCHOro fApyca JecHOTo coobimecTsa.

HDJ[HHJID][}IHH — KpaTHoOe yBeJIH4YeHHe YHcJa XpoMOocoM.

Honucaxapuasl — BHICOKOMOJIEKYIAPHBIE YIVIEBOABI, MOJUMEPHI, MOHO-
MepaM# KOTODPBIX ABJIAIOTCA IMPOCTHIE CaXapa.

IlouxkoBarne — crnocob Oecrmosioro pasMHOMKEHHMA, IPH KOTOPOM HA Ma-
TEPUHCKOM opranusMe oOpasyerca BeipocT — nouka. Ma moukm pas-
BUBAETCA HOBas o0co0b.

IlpeBpamenne — npeofpasoBaHHe OpPraHW3Ma B IPOIECCe IOCTIMOPHO-

HAJBHOTO PA3BHUTHS, B Pe3yJbTaTe KOTOPOro JIMYMHKA NpeBpaliaercH
BO B3pOCJBINA OpPraHM3M.

Ilpupoansie pecypcesl (ecTecTBeHHBIE pecypchbl) — KOMIOHEHTEI HPHPO-
ABl, HCIOJb3yeMble 4yenoBekoMm. I'naBHble Bugwl II. p. — mMuHepab-
Hble, 3eMeJIbHBIE, KJIMMATHYECKHe, BOAHBIE, OHOJOrHUeckKue.
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ITpomorop — yasnaBaemnlit PHK-monmmmepasoit yuacrox JIHK, ¢ kotopo-
ro Haumsaercsa cunres PHK.

Paguonyrauael — paJHOAKTHBHBIE SAAPA W ATOMBL

Peryastopusie reast — yuactiku JHK, cnenuduyeckn BRIIOUAOIIHE HJIH
BBIKJIIOYAIOIIME TPAHCKPUIIUIO CTPYKTYPHBIX T'eHOB B pPAas3HBIX opra-
HaX M TKAHAX, HA DA3HBIX CTAAMAX PA3BUTHA OPraHMaMa.

Pexykuma — HeJOpPAa3BHTHE MM TOJIHOE MCUE3HOBEHHE OpraHa, KOTOpbIH
ObLT HOPMAJBbHO DA3BUT Yy NPEAKOBBIX (GopM uiam Ha Oojee paHHUX
CcTafUAX OHTOreHesa.

Pexombumanus — mnepepacnpejiesieHHe POJUTETLCKOr0 reHeTHYecKOro Ma-
Tepuasia B MOTOMCTBE B Pe3yIbTATE MepPeKpecTa W PACXOMJeHHA To-
MOJIOTMYHEIX XPOMOCOM B Meiiose.

CkopocTs €KerogHoro MpHMpOCTa — eXKeroAHbLIH NPUPOCT, OTHECEHHBIH K
YMCJICHHOCTH HACeJeHUS ¥ BBHIDAMKEHHBIH B IIPOLEHTAX.

Cnopsl — cnenuaJu3upoBaHHBIE KJIETKM HEKOTODBIX pacTeHHiH W rpubos,
chayskaiiue A Gecrosioro pasMHOMKEHHHA.

CrBoJIOBBI® KJETKHM — pOAOHAYAJTbHBIE KJIETKHM B OPraHax M TKAHAX KH-
BOTHBIX; CIOCOOHBI PABMHOMKATHCS, 3aMeHsis MOTHOIIHE MM IIOBPEeM-
JeHHbIe KJeTKH.

CrpykTypHBIe reHbl — TIeHBl, B KOTOPhIX 3aKOJMPOBAHBEI DEJKH.

Taxcom — rpynnuposka OpraHu3MOB, NPHHATAA B CHCTEeMATHKe (HAIpH-
Mep, BHI, POX, CeMeilcTRO),

Tepmunarop — ywacrork [HK, ma Kortopom 3asepmaerca cuaTed PHEK.

Tpancrenes — BHeCeHHe UYMKEPOJHOW MM M3MEHEHHOH TIeHeTHYeCKOH
uH(pOPMANUK B NeHOM >KMBOTHBIX, PACTEHHH WM MUKDPOOPraHH3MORB.

TpancnmanTanus — nepecajka TKaHel HJIM OPraHoB.

Tpauchopmnsm — cucrTemMa NpeACTaBAeHHH 00 M3MEHAEMOCTH BHJIOB.

®AO — npoJoBONLCTBEHHAA W CENBCKOX03AMCTBeHHAas opragusanusa O0H.

@eHOTHN — COBOKYITHOCTH BCeX NPH3HAKOB OpPraHM3Ma.

®epmentr — 6el0K, KATATIHZHPYIOIMA GMOXUMHUUYECKYIO PEAKIIHI0 B KJIET-
Ke, B OpraHm3Me.

®oronepHonu3M — H3MEHEHHA B NPOLECCAX POCTA M DPA3BHTHS OPraHM3-
MOB, CBA3aHHBIE ¢ HM3MEHEHHEM [JIMHBI CBETOBOTO [HA.

XHTHH — ONOpPHHI NoJMcaxapua OGecro3BOHOYHBIX M IPHOOB.

Xnopopnaasl — gelleHBIe NHUTMEHTHI DPACTEHUI, € HOMOIILI0 KOTOPBIX
OHH YJABJHBAIOT JHEPTrHK) COJHEYHOr0 CBEeTA.

XpomaTHaa — NOJOBHHA XpOMOCOMEI mocae yasoenus [IHK; oama xpo-

MATHAA COAEPIKHUT OoAHY Mosaexymy [THE.

Xpomocombl — HeMeMOpAHHBIE OPraHOMAE! KJIETOYHOINO SApA, COCTOSIIINE
u3 JIHK m ymakoBouHBIX GeJIKOB W ABJAIIINECH HOCHUTENSAMHU IeHe-
THUeCKONH HH(pOpPMAL NN,

Ieamonosa (MIM KJIeTYaTKa) — OCHOBHON ONOPHBIA MOJMMCAXADPHA KJe-
TOYHBIX CTEHOK PAaCTeHWH, OJHMH M3 CaAMBLIX PACIpPOCTPAHEHHBLIX IIpPH-
POJHBEIX MOJHUMEpPOB.

IleaTpomMepa — y4acToOK XPOMOCOMBI, K KOTOPOMY NPUKDENIAIOTCH HH-
TH BepeTeHa BO BPeMH MHUTO38 M Meoasa.

Yucras ausMa (MIM KJOH) — IOTOMKH OAHONU 0COGH, pasMHOMAOIIeH-
CA € NMOMOIIBIO CAMOOIUIOJOTBOPEHHSA, I'OMO3ZHUTOTHBIE IT0 BOJBLIIHHCT-
BY T'EHOB.
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Ileasdp — npubperknas yacTh AHA MHPOBOro OKeaHa ¢ TIYOHMHON BOABI
100—200 m. B mensdossix Bogax gobsiBaerca okono 90% pribel,

JBOMIONMA — WCTOPDHUECKOE H3MeHeHHe (DOPMBI, OPraHU3aluM M II0Be-
[EeHHS KUBBIX CVYINECTB B PAAY TOKOJEHHH.

OKCKpPeMeHThl — TBepAble M KHUJKWEe HCIPa’KHeHWA YKUBOTHBIX,

JKTOepMa — HAPYMKHBIM 3a8POABIIIEBBIA JUCTOK Y MHOIOKJIETOUHBIX HU-
BOTHBIX.

OHTONEpMA — BHYTDEHHHMH 3apOABIIIEBHIH JIMCTOK VYV MHOTOKJIETOYHBIX
JKHABOTHBIX.

OPHTPOIMTEI — KpPACHBIE KJETKH KDPOBH ¥ IIO3BOHOUYHEIX, COJEp:Kallue

remorso6un (2 - 10® momexyn B kamoif), mepemocsiue KHCJI0pPOI OT
JIETKHX K TKAHAM MW VYIVIEKHCJIOTY OT TKaHed K Jerkum.
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Hanorosas abrora — Ofmepocenitckuil kaaccuguxatop npoayknnn OK 005-93—953000.
Max. aum. Cepus WUJL No 05824 or 12.09.01. TlopnicaHo B TewaTh 06.04.12. Popmar
70%90'/,,. Bymara ofwernas. lapunrypa Ilkoawuad. IMeuaTs oeernas. Yw.-mag. I,
20,52 + 0,45 opa. Tupaxk 20 000 sks. Baxaa Ne 31385 - ra.

Orkperroe akmuoHeproe obwecrso «HMsparenserso sllpocsemennes.

127521, Mockea, 3-it npoesa Maposunod pomm, 41,

OrnevaTaHo B MOJHOM COOTBETCTBMH ¢ KAYECTROM NpelOoCTaB/IeHHBIX MATepUATOB

B OAO «Cwmonenckuiit noaurpadguueckunii KoMGuraT».
214020, r. Cmonenck, yia. CMmoubsiHMHOBA, A. 1.
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