CoBapb TEPMHUHOB M ONIpPeIeJICHUIH 10 0M010THH
AOeppanusi XxpOMOCOMHAs1 - MYyTalusi, U3MEHSIONIAs CTPYKTYpY XpomocoM. [Ipu XpoMOCOMHBIX
abeppalusx IPOUCXOIAT BHYTPUXPOMOCOMHBIE iepecTpoiiku. I1pu sTom:
- WJIM TEPSIETCS] Y9aCTOK XPOMOCOMBI;
- WK yaBauBaeTcs ydacTok xpomocomsl (JIHK - nyminukamnust);
- WJIM TIEPEHOCUTCS YYAaCTOK XPOMOCOMBI C OJIHOTO Ha IPYro€ MECTO; - WJIM CIMBAIOTCS YYAaCTKU Pa3HBIX
(HEroMoJIOrHYHBIX) XPOMOCOM HJIH IIEIIBIC OMOCOMBI.
AOopuren - 1) opraHusm, 3BOJIOLMOHHO BO3HUKIINI Ha pacCMaTpUBaEMON TEPPUTOPHUH; 2) KOPEHHOU
obuTarenb Kakoi - 1100 MECTHOCTH, KUBYILUI B HEll HcCTapy, HO HE 00513aTeNIbHO 3/1€Ch BOZHUKIIN; 3) B
Y3KOM CMBICJIE - JKUTENH ABCTPAIMU U HEKOTOPBIX OCTPOBOB OKeaHUH.
AHTpOIIOreHe3 - MPOLECC UCTOPUKO - IBOITIOLIMOHHOIO (POPMHUPOBAHUS (PU3UUECKOrO TUIIA YEJIOBEKaA,
NEPBOHAYAILHOTO PA3BUTHUSA €T0 TPYAOBOM JACITEIBHOCTH, PEUH, a TAKXKE 0011ecTBa. AHTPOIIOTCHE3 MOKET
OBbITh pa3eiEéH Ha CTaAUU, CMEHA KOTOPBIX ObITa CBs3aHa ¢ HauboJee 3HaUMTEIbHBIMY KaYeCTBEHHBIMHU
npeoOpa3oBaHUSIMH B TPYIOBOU AEATEIBHOCTH YEJI0BEKa, B €r0 MOP(OJIOTHH U CO3HAHUH, B CTPYKTYpE
COLMAJIBHON OpraHu3anuu. boJbIIMHCTBO UCClIe0BaTENeH BbIIEISIET B aHTPOIIOTE€HE3€ TPU CTaluU:
1) aHTpONOUIHBIE MPEIKHU YETOBEKa - BBICOKOPA3BUTHIC IBYHOTHE MIPUMATHI (HAIpUMeEp,
aBCTPAJIONMUTEKHN ), CHCTEMAaTHUECKH I0JIb30BABLIMECS B KAUECTBE OPYAUN €CTECTBEHHBIMU NpeIMETaMU
(masyikamMu, KaMHSIMH, 00JIOMKaMH1 KOCTEH KUBOTHBIX );
2) npeBHelIMe (MMTEKaHTPOIIbI) U APEBHUE JIOU (HEaHePTajblibl), C KOTOPHIMU CBSI3aHO IOSIBJICHUE
UCKYCCTBEHHO M3TOTOBJIEHHBIX OPYAUI Tpya, UX YCIOKHEHHE 10 U3BECTHBIX IPEAEIIOB, HayallbHas
¢dbopMa 00IIECTBEHHOH OpraHn3allny;
3) 01 COBPEMEHHOTO (PU3MUECKOro CTPOCHHUS (KPOMAaHbOHIIBI), HAYaJI0 3TOW CTaJUM OTHOCHUTCS K 3I10Xe
MO3/HETO MaJeOoIuTa.
JUINTeNnsHOCTh CTaANN BEChbMa PA3JIMyHA: HauaJlo MepBOM CTaJUM yIaJIeHO OT Hac Ha 2 - 3 MJIH JIET, BTOPOil
CTaauu - OKoJIo 1 MIH JieT, TpeTbeli ctaauu - Bcero Ha 40 - 50 Teicay Jier.
ABCTpaJIONMTEK - NPAMOXOJAIIAs, IEPEIBUraBILAsACS Ha ABYX HOrax, MCKoIlaeMas 4eJ0BeKooOpa3Hast
00e3bsiHa. ABCTPaAJIONUTEKOB paCCMAaTPUBAIOT KAK CTAUIO IBOJIIOLINN YEJIOBEKA, HEMOCPEICTBEHHO
IPEILIECTBYIONIYI0 BOSHUKHOBEHUIO ApeBHEUIINX Jitoiei (apxaHTponoB). C yeloBeKOM UX COMMKaeT
ciaboe pa3BUTHE YEIOCTEN, OTCYTCTBUE KPYITHBIX BBICTYNAIOUINX KIIBIKOB, XBaTaTeJIbHAsl KUCTh C
Pa3BUTHIM OOJIBIINM NaJbIEM, ONTOpHAs cTomna. I 0J0BHOM MO3T oTHOCUTENBbHO KpymHBIHA (500 - 600 cM3 ),
HO I10 CTPOCHHIO MaJIO OTJINYAOIIMICS OT MO3ra COBPEMEHHBIX UY€JI0BEKOOOPA3HbBIX 00€3bsH.
ABCTpanonUTeKH OBUIM BCESIAHBI; I HAMaIeHHs U 3aIUThl YIIOTPEOIsIIN KOCTH KUBOTHBIX, MAJKH,
KaMHH, BO3MOKHO, YTO HanboJiee pa3BUThIE BUJIbI YMENIU UX KakK - TO o0padaTeiBaTh. OCTaTKu
aBcTpasionuTeka HaiieHs! B FOxxHoit, Boctounoii u LlenTpansHoit Adpuke B 1924 r. J[peBHOCTb OCTaTKOB
aBCTPAJIONIUTEKA COCTABIISAET OKOJIO 2,6 MIIH JIET.
JIpHOnUTeK - TpeICTaBUTENb M10ICEMENCTBA BBIMEPIINX YEI0BEKOOOPA3HbIX 00E3bsH.
KoctHble octatku gpuonuTexoB HaiieHsl B 3ananHoil EBpone, FOxHoit A3uu u Bocrounoit Adpuke B
CJIOSIX APEBHOCTHIO 12 - 40 MuH JeT. [{puonuTeku paccMaTpuBarOTCs Kak o01ast UCXOAHAas MPeKoBast
rpynna Jiisi COBpEMEHHBIX YeI0BEKO0Opa3HbIX 00€3bsiH U YeJIOBEKA.
IMonunuouausi - KpaTHOE yBEIMUYEHHE B KJIETKaX OpraHu3Ma UCXOAHOI0, XapaKTepHOTo Ui Buaa Habopa
XpPOMOCOM.
ABTOTPOQBI - OpPraHu3Mbl, CHHTE3UPYIOIINE U3 HEOPIraHUUECKUX COSIMHEHUH OpraHMYeCKHUEe BEIIECTBA C
ucnoiib3oBaHueM >Heprun CosHIIa WU SHEPTUU, OCBOOOXKIAIOIIEHCS TIPU XUMHUUECKUX PEaKIIHSIX.
ABTOTpO(BI CityXaT B Onochepe 3emMiu npogyleHTaMu OpraHMuecKoro BelecTBa.
AJleHHH - TIypMHOBOE OCHOBaHUE, COJIEpKAIlleecs] B COCTaBE HYKJIIEMHOBBIX KHUCIOT BCEX OPraHU3MOB.
AJIeHUH OJIHA U3 YETBHIPEX OYKB reHETHUECKOro koaa (A).
becrBeTHbIe KpUCTAIIIBL, TIOX0 PACTBOPUMBIE B BOJIE, XOPOIIO - B KHCIOTax M menodax. Conepkurcs BO
BCEX JKUBBIX KJIETKAX; BMECTE C APYTUM IIYPUHOBBIM OCHOBAHUEM - T'YaHWHOM WU NUPUMHIUHOBBIMU
OCHOBaHUSMHU IIUTO3MHOM ¥ TUMHHOM (MUJIM YPalMJIOM) BXOJIUT B COCTaB HYKJIEMHOBBIX KucioT (JJHK nmmn
PHK). AnennH BXOJHT TaKXe B COCTaB aJIeHO3MHA, aJIeHO3WH(POCHOPHBIX KUCIOT, HEKOTOPBIX (DEPMEHTOB.
AneHo3uHTpudochopHas KUCI0TA, ageHo3uHTpUochaT (ATD) - MakpoIpruyeckoe COeIMHEHHE,
HYKJICOTH/1, 00pa30BaHHbIN aJEHO3UHOM U TpeMsl ocTaTkaMu GochopHON KUCIOTH. Bo Bcex »KMBBIX
oprann3max AT® BBITOIHSET pOJIb YHUBEPCATBHOTO aKKyMYJISATOPA U IEPEHOCQUKA YSHEPTHUH.
AJie/IbHBbIE TeHbI - pa3JIMyHbIe POPMBI OJHOTO U TOTO K€ I'€Ha, PAaCIOIOKEHHBIE B OJMHAKOBBIX Y4aCTKaX
(J10Kycax) rOMOJIOTMYECKUX XPOMOCOM. AJUIENH ONPENENISIOT BAPUAHTHI Pa3BUTUS OJHOTO U TOTO XKe
npu3HaKa. B HOpManbHOM TUIIIONTHON KJIETKEe MOTYT IPUCYTCTBOBATh HE OoJiee ABYX ajuiesield 0JHOrO
JIOKyca OTHOBpeMEHHO. B o1HOI ramere /1Ba ajuiesns HAXOIUTbCA HE MOTYT.




I'omo3urora - 3urora, UMeEOIas OJMHAKOBBIE AJIJIENU ONPEAEIEHHOIO T'eHa: Ui 002 JOMUHAHTHBIE
(AA) wu 06a perieccuBHbIe (aa). [oMO3UTroTHAst 0COOb B TOTOMCTBE HE HAa€T PACHICTUICHHUS.
AMMHOKHCJIOTBI - KJacC OPraHUYECKUX COETMHEHUN, 00ObEeAMHAIONINX B ce0e CBOICTBA KUCIIOT U
aMHHOB, T. €. COJIepKalINX HapsAay ¢ kapOokcmibHOM rpynmnoii - COOH amunorpynny - NHj. Bee 6enku
IPY TOJTHOM TUAPOIM3€e (PACIIECIUIEHUH C IPUCOEIMHEHUEM BO/Ibl) paclaJatoTcs 1O CBOOOIHBIX
AMHHOKUCIIOT, UTPAIOIIUX POJIb MOHOMEPOB B MOJUMEpPHON OeakoBoit Monekyie. [Ipu GuocunTese Genka
HOPSIZIOK, TTOCJIE0BATEIbHOCTD PACIIONOKEHUSI AMUHOKHCIIOT 3aJal0TCSl TEHETUYECKUM KOJIOM,
3allMCaHHBIM B XUMH4YecKou cTpykType JHK.

AHaJM3MpyKOLIee CKpelMBaHue - CKPEIMBAHNE UCIIBITYEMOIO OpraHu3Ma ¢ JPYIUM, SIBIISIOIUMCS I10
JTAHHOMY IIPU3HAKY PELIECCUBHON TOMO3UTOTOM, YTO I1O3BOJISIET YCTAHOBUTH T'€HOTHIT UCIIBITYEMOTO.
AHanu3upymroumee CKpeuuBaHue IPUMEHSETCS B CEJIEKIIMYA PACTEHUN U )KUBOTHBIX.

HNurtepdaza - cranus KU3HEHHOIO LIMKIIA KJIETKU MEXY IBYMS IOCIEI0BATEIbHBIMU MUTOTUYECKUMU
JEJICHUSMU

AHa’po0ObI - OpPraHU3MBI, CIIOCOOHBIC KUTh B OECKUCIOPOIHON cpefie. AHAIPOOBI OTyUYaroT
HEOOXOAUMBIH /17151 )KU3HU KUCIIOPOJ] TOCPEACTBOM pacLeIICHHUsI KUCIOPOACOAEPKAIIUX OPraHMYECKUX
COCIMHEHUM.

Anmnapar I'oJbIzKH - OpraHou KJIETKH, COCTOALIMM U3 HUTOIUIA3MAaTHUYECKUX MEeMOpaH, JIMIIEHHBIX
pubocom. Anmnapat ['ob/kM yyacTBYeT ¢ CUHTE3€ TJIMKONIPOTEMHOB, (OPMUPYET JTU30COMBI U HEKOTOPbIE
IPOJYKTHI )KU3HENEATEIbHOCTU KIETKHU: Pa3InYHbIE CEKPEThI, KOJUIAreH, INIMKOTeH, JTUIHUIbI U Jp.
Apomopdo3 - Mopdhodu3noIorHuecKuil mporpecc, 0JHO U3 IJIaBHbIX HAIPaBJICHUH OHOJIOTUYECKOro
IIporpecca KUBbIX CYILECTB, IPU KOTOPOM B X0/I€ BOJIOLUOHHOIO Pa3BUTHS YCIOKHIETCS UX
opranu3zaius. Tepmun BBeéH A. H. CeBeprioBeM. ApoMop(o3 - 3TO KaueCTBEHHbIE CKAUKH,
HOBBILIAIOIINE KAK YPOBEHb OPraHU3alliy, TaK U MPUCIIOCOOIEHHOCTh BUAA K )KU3HU B HOBBIX YCIOBHSIX
YTO CIIOCOOCTBYET pacHIMPeHHIO ero apeaina. [Ipumep apomopdo3a B 3BOIIOLUH BBICIIUX TO3BOHOYHBIX
KayeCTBEHHbIN CKAYOK IIPHU MEPEX0/IE OT PENTUIMENIOA00HBIX MPEAKOB K MIEKOIIUTAIOLIIM.

ATaBHU3M - TOSIBJICHUE Y HEKOTOPBIX 0COOEH ONpe1eIEHHOrO BUAa IPU3HAKOB, CYILIECTBOBABIINX Y
OTJANIEHHBIX [IPEJIKOB, HO 3aT€M YTPAuECHHBIX B IIpoliecce 3Boitonuu. Hanpumep, nosiBienue y gomaau
TpEXMIaIbIX KOHEUHOCTEH. ATaBU3M 00BACHSAETCSA TEM, UTO FeHbI, OTBETCTBEHHbIE 3a KaKOH - THO0
IPU3HAK, COXPAaHUINCh, HO UX JIeWCTBHE OJIOKUPOBAHO IpYrMMH reHamu. Pa3diokupoBka reHa NpuBOAUT K
MOSIBJICHUIO NTPU3HAKA, YTPAYEHHOTO B Py ITOKOJICHUH.

PyaumeHTapHble Opraibl, pyAMMeHTbl - OpraHbl, yTPaTHUBIINE CBOE OCHOBHOE 3HAUEHUE B IIPOLECCE
MCTOPUYECKOI0 Pa3BUTHUS OPraHU3Ma. 3aKjalbIBalOTCs BO BPEMS 3apOJIbIILIEBOTO Pa3BUTHS, HO TIOJTHOCTBIO
HE pa3BUBAIOTCS. PyTUMEHTBI COXPAHSIOTCS B T€UEHHE BCEW ®KU3HU 0coOu DYHKIMS, KOTOPYIO HECIU
PYAMMEHTHI, Oy Ty4yd HOpMaJIbHO Pa3BUTHIMU Y MPEAKOB JAHHBIX OPTaHU3MOB, CUJIBHO OcIa0IsieTcst Miu
yrpaunBaercs. [Ipumepbl pyIMMEHTOB y )KMBOTHBIX: Majasi Oep1ioBasi KOCThb Y ITHII, IJ1a3a Y HEKOTOPbIX
NEIIEPHBIX U POIOIINX )KUBOTHBIX (IPOTEH, CIIEIBIII, KPOT), OCTATKH BOJOCSHOTO TIOKPOBA U Ta30BbIX
KOCTEH Yy HEKOTOPBIX KUTOOOpa3HbIX. Y 4YelloBeKa K PyAUMEHTaM OTHOCATCS XBOCTOBBIE TO3BOHKH,
BOJIOCSIHOM MTOKPOB TYJIOBUILA, YIIIHBIE MBILIIIBI, Y4epBEOOPA3HbII OTPOCTOK CIEMOMN KUILIKHU (alMeHaAnKe) 1
ap.

BakTepun - OJHOKJIETOUHBIE )KUBbIE CYLIECTBA, HE UMEIOIINE sI/Ipa U pAJia OPraHOMI0B (IPOKAPHOTHI).
Nwmetot paszmeps! ot 1 10 10 MxMm B anuny, cHapyu OKpy>KEHBI IIJIOTHOM 000710YKOH, a UHOT 1A U
cim3ucTo Kancynoil. Haxoasmasics mosx 000104Koi ria3MaTuueckas MeMOpaHa TECHO TPUMBIKAeT K
nuTorazMe. EnuHcTBeHHas XpoMocoMa uMeeT popMy KoJlblla U PacroiokeHa B LIEHTPE KIETKHU.

[To pony nuTaHus ¥ UCHOIB30BAHUS SHEPTUU PANTUYAIOTCA CIEAYIONINE BUIbI OaKTEPHii:

- XEMOCHUHTE3UPYIOILKE, UCTIONb3YIOIINE YIHEPTHI0 XUMUYECKUX COEIMHEHUH (3Kene300aKkTepui,
a30To0aKTepHH, CepoOaKTepuu U Jp.);

- carrpo(UThI, Ybeil MUILEH CITy’KaT OpraHUuYeCcKre BelecTBa (MOJIOUYHOKHUCIIbIE, MACTTHOKHUCIIBIE,
THUJIOCTHBIE U JIP.);

- Iapa3uThl, TUTAIOIINECS 33 CYET KUBBIX OPraHU3MOB (00JIE3HETBOPHBIE - BO30YIUTENN TaKUX OOJIE3HEH,
Kak TU}, TyOepKynés, xonepa, uyma u jp.).

Bakrepun kiybeHbKOBBIEe - a3poOHbIe OakTepHH, POPMHUPYIOIINE HAa KOPHIX OOOOBBIX pacTeHU
KJIYOCHbKH U (PUKCHPYIOIIUE a30T BO3/lyXa B YCIOBHIX TECHOTO CUMOMO03a C BBICIIMMHU pacTeHUsIMU. B
Ipolecce JKU3HEeATEIbHOCTH 3TUX OaKTepHil mouBa 0OoramaeTcs MUHEpaIbHbBIM a30TOM.

Beaku - npupoaHsle BBICOKOMOJIEKYJISPHbIE OPraHUUECKUE COEIUHEHUS, IOCTPOEHHBIE U3 0CTaTKOB 20
AMUHOKHCIIOT, KOTOPBIE COCIMHEHBI IENTUIHBIMU CBSA3AMHU

B JUTMHHBIC LIenH. B mporeccax xu3HeIesTeNbHOCTH BCEX OPraHU3MOB O€JIKH BBIOJIHSIOT CTPYKTYPHYIO,
PEryNATOPHYIO, KATAIUTHYECKYIO, 3aIUTHYIO, TPAHCIIOPTHYIO, JHEPIETHUECKYIO



U Apyrue QyHKIUH.

BenTanb - o0nacte BOJOEMOB, 3acei€éHHAsl OpraHU3MaMK, OOUTAIONIMMHU Ha TPYHTE WIIU B TOJIIE TPYHTA.
BeHTOC - COBOKYMHOCTH OPTaHHU3MOB, OOUTAIOUINX HA TPYHTE U B TPYHTE MOPCKUX U MAaTEPUKOBBIX
BOZOEMOB.

BecmnoJioe pa3MHo:keHHe - 00pa3oBaHHE CIICHUATU3UPOBAHHBIX KJIETOK - CIIOp, KOTOpbIE IPH
IIpOpacTaHuu 0T Hayallo HOBOMY opraHusMmy. [Ipu 3Tom pazMHOKEHHE TPOUCXOIUT OT OJJHOU KIIETKH.
OOBIYHO B X0J1€ 00pa30BaHUS CIIOP IPOUCXOIAUT MEHO3.

Bunoreoneno3 - 3BOJIOLMOHHO CIIOKUBILASCS, IPOCTPAHCTBEHHO OTPaHUYEHHAs, IJTUTENIBHO
CaMOIIO/IEP>KUBAIOIIASACS, OTHOPOAHAS SKOJIOTHUECKasi CUCTEMa, B KOTOPOIl PyHKIIMOHAIBHO
B3aMMOCBS3aHbl )KMBbIE OPIraHU3MBbI U OKPY)Karolllas ux abuoruueckas cpena. buoreonenos
XapaKTepU3yeTcsi OTHOCUTEIBHO CAMOCTOSITENIbHBIM OOMEHOM BEIIECTB U 0COOBIM THUIIOM MCIOJIb30BAHUS
IIOTOKA COJIHEYHOM 3HEepruu. buoreoneHo3amu sBISIOTCS: JIyra, Jieca, 1oJisl, BogoéMbL. [lonsaTue
ouoreorneno3 BeeneHo B. H. Cykauéssim B 1940 1.

Buosnornyeckas 3BoJ1I0IHsA - HEOOPATUMOE U B U3BECTHOM Mepe HAIlpaBIEHHOE UCTOPUUECKOE pa3BUTHE
YKUBOM NMPUPOABI, COMTPOBOXK/IAOIIEECT U3MEHEHHEM IeHETHUECKOT0 COCTaBa MOMYIIALNA, (POpMUPOBAHUEM
ajlanTanuii, 00pa3oBaHUEM M BEIMHPAHHEM BUAOB, IPEOOPa30BaHUEM IKOCUCTEM U OHOC]EPHI B LIETIOM.
buonorudeckas 3BONIONMS ONpeIesieTcsl U3MEHUNBOCTHIO, HACIEACTBEHHOCThIO, €CTECTBEHHBIM 0TOOPOM
OpPTaHU3MOB, IIPO UCXOAIIUMHU Ha (POHE MEPEMEH B COCTABE SKOCUCTEM.

Buosnornyeckune puTMbl - MEPUOMYECKU TOBTOPSAIOIINECS U3MEHEHU S HHTEHCUBHOCTH M XapakTepa
MPOSIBIICHUS] OMOJIOTMYECKUX MPOLIECCOB U SIBICHUU.

Buosornyeckuii perpecc - npeo6iagaHue B MOMYJIAINNA CMEPTHOCTH HaJl POKIAEMOCTBIO.
buonorudeckuii perpecc xapakTepusyeTcsi CHUYKEHUEM YHCICHHOCTH MOMYJIISALIUHU, CY)KEeHUEM U
pa3pyLIeHUEM LIETOCTHOCTH IIJIOIAAN OOUTaHNUs, CHU)KEHUEM TEMIIOB BHYTPUBUI0BON U3MEHYMBOCTU U
MOJIBEP>KEHHOCTHIO0 MaccoBOM rudenu. buonornueckuit perpecc CBUAETENLCTBYET 00 yracaHuu BUJA.
Buomacca - o6mas macca oco0eit 0HOTO BH/A, TPYIIITBI BUJOB WIIM COOOIIECTBA B IIEJIOM,
MPUXOAIIASCS HA €AUHUIY TOBEPXHOCTH WM 00bEMA MECTOOOUTAHUS; OJJUH M3 BAXKHEHUIITNX
HKOJIOTMYECKUX MOKa3aTeseil.

BuonoaumMepbl - BBICOKOMOJEKYISPHBIE IPUPOTHBIE COCTUHEHUS, SIBISIFOIINUECS CTPYKTYPHOM, OCHOBOM
BCEX JKUBBIX OPraHU3MOB M UIPAOILKE ONPEAEISIOUIYIO POJIb

B TIpolleccax ku3HeAesTensHocTh. K OnomnonuMepam oTHOCATCS OENKH, HYKIEMHOBBIE KHUCIOTHI U
MOJIMCaXapUAbl; N3BECTHBI TAK)KE CMEIIaHHbIE OMOMONIUMEPH] - TJIMKONPOTEUIBI,

JUTNONPOTEU b, TTIUKOIUUIBL U JIP.

Buocunres - mporecc 00pa3oBaHus HEOOXOIMMBIX OPraHU3MY OPraHMUYECKUX BEIIECTB U3 OoJiee
MPOCTBIX COEIMHEHMI, TPOTEKAIOIIUH B €T0 KJIETKaxX ¢ yyactueM ¢pepMeHToB. B xoae Ouocunresa us3
HCXOJHBIX BEILIECTB 00pa3ytoTcs 0oJiee CI0KHbBIE COEAMHEHUS: O€IKH, HYKJIEMHOBBIE KUCIIOTHI,
noJMcaxapuasl U JIp.

Buocunres 6esqka - npoiecc oOpazoBaHus OeiKa U3 aMUHOKHCIIOT B KJIETKAX KUBBIX OPTaHU3MOB.
buocunTe3 6enka mpoucxoauT Ha pudOCcOMax, COCTOSIINX U3 MTOYTH PaBHBIX KoJanuecTB pudocomuoit PHK
(p - PHK) u 6enkos.

Buoron - yyacTok 3eMHON MOBEPXHOCTH (CYIIN WM BOJOEMA) C OAHOTUITHBIMUA A0MOTHYECKUMU
YCIIOBHSIMU CpeJibl (pebed, MOYBBI, KIUMAT U T. 11.), 3aHUMAEMBbIil TEM HJIM UHBIM OHMOIICHO30M.
Buoueno3 - B3anmMocBs3aHHAsi COBOKYITHOCTh MUKPOOPTaHU3MOB, PACTEHH, TPUOOB U KUBOTHBIX,
HaceJAoImuX 0osiee Wik MeHee OJHOPOIHBIM y4acTOK CYIIH WU

Bojtoema. [lo cucremarnyeckuM mpu3HaKaM OMOIIEHO3 IEIUTCS Ha (PUTOLIEHO3, 30011€HO03 U
MUKpOOHOI1IeH03. PYHKIIMOHAIBHO OMOIIEHO3 IEIUTCS MO CTYINEHSIM 3KOJIOTMYE€CKON MUPAMU/IbI Ha TPYIIIIbI
OpPTraHU3MOB: MPOIYIIEHTOB, KOHCYMEHTOB U PEAYLIEHTOB, 00bEANHEHHBIX TPOPHUUECKUMH CBSA3SIMH.
CTpyKTypHO OHOLIEHO3 IETUTCSI Ha TOPU3OHTHI, CJIOU, Ipychl. buoneHo3 xapakTepusyercs 6uoMaccoi u
OMOJIOTNYECKOM MPOYKTUBHOCTBIO. B COBOKYITHOCTH € GMOTOIOM OMOIIEHO3 COCTaBIAET OMOTeoLeHO3.
Baacryaa - ogHOCTOWHBIN 3aposiil; (ha3a 3apoIbIIIEBOTO Pa3BUTHS MHOTOKJIETOYHBIX KUBOTHBIX,
KOTOPOH 3aBepIiiaeTcs IepBUYHOE JeJIeHHE Siflla Ha 01acTOMEpBHI.

I'acTpynaa - ¢aza 3apoJbllIeBOro pa3BUTHI MHOTOKJIETOYHBIX )KMBOTHBIX, CIIEAYIOLIAs 3a OJacTyIO0M.
lNactpyna npexacrasiser coO0i ABYXCIONHBIN MEIIOK, OJIOCTh KOTOPOTO (TacTpoLeNb) COOOIIAETCs ¢
BHEIITHEW CpeIoN MOCPEICTBOM OTBepCTHs (OacTomnopa).

Jlpo0JieHue - Tpolecc JeNIeHUs 3UrOThl MIIM HEOIJIOJOTBOPEHHOTIO Siilia Ha 01acTOMEpBI.

I'amera - moJiOBBIE, WIIM PETIPOYKTUBHBIC, KJIETKU KUBOTHBIX U pacTEHUI, oOecrednBaronife npu
CIIMSIHAM Pa3BUTHE HOBOM 0cOOU U Tiepeady HAacleACTBEHHBIX MPU3HAKOB OT POJUTENCH TTOTOMKAM.



["ameTsl 0051a7a10T OAMHOYHBIM (TaIIOMAHBIM) HA0OPOM XpoMocoM. B pesynbpTaTe clusiHUs pa3HOMOJIBIX
raMmeT o0pasyercs 3UuroTa ¢ AUIJIOUIHBIM HAOOPOM XPOMOCOM.

3urora - xjerka, o0pasyromascs B pe3yJbTaTe CIUAHUA ramer. TepMuH BBEJEH HEMELIKMM OOTaHUKOM O.
CrpacOyprepom. 3urora UMeeT AUTUIOMIHBIN (BOIHON) HAOOP XPOMOCOM.

I'en - snemeHTapHas eIMHUIIA HACIEACTBEHHOCTH, IPECTAaBICHHAs OUOMOIUMEPOM - OTPE3KOM
monekyisl JJHK, cogepxanim nHpopMamio o nepBHYHON CTPYKTYpPE OJJHOTO OeJKa, WM MOJIEKYJIbI
pudocomuoi PHK, wim monexyinbr TpancioptHoit PHK. Oy ren orBeuaer

3a OIUH IIPU3HAK.

I'eHoM - ramiouJHbIA XpPOMOCOMHBIM HAOOP; COBOKYITHOCTh I'€HOB, JIOKAJM30BAHHBIX B OAMHOYHOM
HabOpe XPOMOCOM JaHHOTO opranu3ma. TepmuH npemioxked B 1920 r. Hemenkum ouonorom I
Bunknepowm.

I'eHOTMII - COBOKYIIHOCTH BCEX T'€HOB, JIOKAJIM30BAHHBIX B XPOMOCOMaX JJAHHOT'O OPraHU3Ma;
COBOKYITHOCTb BCEX HACJEACTBEHHbIX (DAKTOPOB OpraHu3Ma. TepMHH IpeyIoKeH JaTCKUM Orosnorom B.
Norancenom B 1909 r. 'eHOTHIT - HOCHTEINb HACIEICTBEHHON MH(OpMAINU, TIEpEIaBaeMOI OT MTOKOJICHUS
K nokosieHuto. OH nmpeacTaBisieT co0oi CUCTEMY, KOHTPOJIUPYIOLLYIO pa3BUTHE, CTPOCHUE U
KU3HEJEATENIbHOCTh OPraHU3Ma, T. €. COBOKYIIHOCTb BCEX IIPU3HAKOB OpraHu3Ma - €ro

Bakyo/ib - 10JIOCTH B IUTOIJIa3M€e KUBOTHBIX U PACTUTEIbHBIX KJIETOK, O'paHUUYCHHbIE MEMOpaHOH U
3aI10JIHEHHbIE KUAKOCTHIO. Pa3nuyaror nuieBapuTenbHble U COKpaTUTENbHbIE (ITyIbCUPYIOLIUE) BAaKyOIIH,
a TaK)Ke BaKyOJIH, PETYJIUPYIOLINE OCMOTHUYECKOE JIaBJICHUE U CIyXalllKUe Ui BbIBEACHUS U3 OpraHu3Ma
IPOAYKTOB pacraja.

BapuauuonHasi kpuBasi - rpaduyeckoe BIpaK€HHE N3MEHYNBOCTH IPU3HAKA, OTpaXKarolee pa3max
BapUaliy U 4aCTOTY BCTPEYAEMOCTH OTIEIbHbIX BAPHAHT.

BeperteHo qejieHus KJIETKH - aXpOMaTHHOBOE (MUTOTHYECKOE) BEPETEHO - 00pa3oBaHUE, BO3HUKAIOLIEE
B )KMUBOTHOH U PACTUTEIBHOM KJIETKE IPU €€ MUTOTHUECKOM JeJIeHUH (MUTO3€) U IPUHUMALOLIEe yyacThe B
PacxoXkI€HUH XPOMOCOM.

MHUKPOOPIraHu3MOB. B 3TOM 3HaueHUM MOHATHE HE HAYYHO, OHO BBITECHEHO 00JIe€ TOUHBIM TEPMUHOM -
«JIOKJIETOYHbIE (HEKJIETOUHBIE) (POPMBI KUZHU.

Bupyc - HekneTouHas ¢popma KHU3HH, IPECTaBIAI0Ias COO0M KpaliHe YIPOILEHHYIO apa3uTHUECKYIO
CTPYKTYPY, CIOCOOHYIO MPOHUKATH B JKUBYIO KJIETKY U pa3MHOKaThCs BHYTpH He€. Bupycel cocTosT u3
nykienHoBou kucnoTsl (JJHK nnun PHK) u GenkoBoit 0005109kH.

BxiroueHne KIeTOYHOE - HEMOCTOSHHOE 00pa30BaHUE B LIMTOIUIA3ME KJIETKH: IPOYKThl 0OMEHa,
3aIlacHbIE IUTATENbHBIE U DJHEPIETUYECKUE BEILIECTBA U T. 1.

I'ereporpodbl - OpraHu3Mbl, UCIIONB3YIOLIUE AT TUTAHUS UCKITFOUUTENIBHO WM MPEUMYILECTBEHHO
OpraHuYecKUe BEIeCTBa, MPOU3BEAEHHBIE IPYTMMH BUaMHU (aBTOTpodaMu), U HECTTIOCOOHBIE
CHUHTE3MPOBATh BEIIECTBA CBOETO TeJla M3 HeopraHuyeckux BemecTB. K rereporpodam oTHOCATCS Bce
KUBOTHBIE, Tapa3UTapHbIE PACTEHUs, IPUOBI U MOJABIISIONIEe OOJIBIINHCTBO MUKPOOPTaHU3MOB.
I'majgonyia3ma - 4acTh LIMTOIUIA3Mbl )KUBOTHBIX U PACTUTENIbHBIX KJIETOK, B KOTOPOIl pacioI0KEHBbI
BHYTPHUKJIETOYHBIE CTPYKTYPBI: SIIPO, OPTraHOUbI, BKIIOUEHHUS.

I'uOpua - 1mosioBO€ MOTOMCTBO OT CKPELIMBAHUS ABYX T€HOTUIIMUECKU Pa3IMYaoIUXCs OpraHU3MOB.
CkpelrBaemMble OpraHU3Mbl Ha3bIBAIOT POJUTENLCKUMH (popMaMu 1 0003HauaroT OykBoii P aTuHCcKOoro
angaBuTa, MaTepUHCKas popma, WK KEHCKast 0C00b, - 3HAYKOM ¢, OTIIOBCKAst (opMa, MM MYKCKast
0Cco0b, - 3HAYKOM (, CKPELIMBAHUE - 3HAYKOM X, THOPUIHOE IIOTOMCTBO MEPBOTO MOKOJIEHHUS -
natuHckoi 0ykBoi F ¢ unnekcom 1 — F4(, Broporo nokonenus - F;

I'iMKkoKaMuKe - HAapyKHBIM CIOW KJIETKU )KMBOTHOIO OpraHu3Ma. I TMKOKaIMKC HaXOANUTCS Hajl
KJIETOYHOW MEeMOpaHOil U HEMOCPEACTBEHHO CBSA3aH C BHEIIHEH cpenoil kineTku. COCTOUT U3
HOJICAaXxapua0B U OEJIKOB.

I'iMkou3 - mpoliece paciieuieHns yrieBo10B (TII0K03bI) B OTCYTCTBHE KUCIOPOa MO IeHCTBUEM
bepMeHTOB. DHEprus, 0CBOOOXKIAIOMIASCS MTPH INIMKOJIN3€E, UCTIONb3YeTCs B Ipolieccax
KU3ZHEJESATEIbHOCTH OpraHu3Ma.

I'panbl - Menpyaiiiye Teabla BHYTPH XJIOPOIUIACTOB, cojeprkaline Xiaopohui. B xnopomnnacre rpaHb
MOTPYXKEHBI B CTPOMY.

I'omosorust - CX0OACTBO OPraHOB, IOCTPOEHHBIX M0 OJHOMY IUIaHY M Pa3BUBAIOIIMXCS U3 OJIMHAKOBBIX
3a4aTKOB y Pa3HBIX )KMBOTHBIX U PACTEHUI; TaKle TOMOJIOTHYHbIE OPTaHbl MOTYT ObITh HEOJAMHAKOBBI 1O
BHEIIIHEMY BUAY U BBIINOJHATH pa3iuuHble GyHKIUU. [IprMep roMosoruu opraHoB y pacTeHHIA:
BUJIOM3MEHEHHBIE B CBSI3U C BBIIIOJIHEHUEM pa3HbIX QyHKIM qucTha. OnpeneneHue roMoIoruu
IpeUI0XKWI aHrnickuid yuénslid P. Oyan (1843).



I'yanuH - mypuHOBOE OCHOBaHUE, 2 - aMuHO - 6 - OKCUnypun. ['yanus (r) - omHa U3 4eThIpEX OyKB
TFEeHETUUYECKOT0 Kozia. Coep KUTCA B KIIETKAaX BCEX OPIraHU3MOB B COCTABE HYKJIEMHOBBIX KHCIIOT U B
CcBOOOTHOM BHIIE.

J[BOIHOE OIIOIOTBOPEHHE - ITOJIOBOM IIPOLIECC Y MOKPBITOCEMEHHBIX PACTEHUM, KOTOPBIN 3aKJIF04AETCS
B TOM, YTO OJMH U3 JABYX CIIEPMHEB CIMBACTCS C SIMLECKICTKON, @ BTOPOH - € LEHTPAIbHBIM SAPOM
3apospliieBoro memka. [Ipouecc aBoiiHoro omnogorsopeHus oTkpsIT B 1898 r. C. I'. HaBammHbIM.
JlereHepanms - IpHUCIIOCOOUTENIbHBIE U3MEHEHUSI OPTaHU3MOB, IPHOOpPETaeMble IIyTEM OHMKEHHUS
ypoBHs 0011eii opranuzanuu. A. H. CeBepioBbIM ObLUTH BBEIEHBI OHATHUS O0IAs M YacTHAs JIereHepaIusl.
OO6mieit nereneparueit, wim Mopdodusnoaorndeckum perpeccom, A. H. CeBepiioB Ha3pIBal OJTHO U3
HaIpaBJICHUH 3BOJIOLMOHHOIO IIPOLECCA, XapaKTEPU3YIOLIeeCs peAYKIIMEN OpraHOB ¢ aKTUBHBIMU
(GyHKUMAMY (OpraHbl JBU)KEHUS, OpraHbl YyBCTB, LIEHTPaJIbHAs HEPBHAS CUCTEMA) M IPOI'PECCUBHBIM
Pa3BUTHEM ITACCUBHBIX, HO BAXKHBIX JUUIs1 BBKUBAHUS )KMBOTHOI'O OPraHOB (I10JI0BAasi CUCTEMA U IIaCCUBHbBIE
CpEeACTBa 3aIlUThl - IOKPOBBI, TIOKPOBUTEIBCTBEHHAs OKpacKa). [1o mpuHumy obueil nerenepanuu nuio
pa3BuTHE 000JIOUHUKOB, YCOHOTHX PAKOB, JIEHTOUHBIX yepBeil. [Ipu yacTHOM JereHepayy y OpraHu3MoB B
IIPOLIECC € UX JIEKUT B OCHOBE POCTa TKAHEH U IIPOLIECCOB MOJI0BOI0 UCTOPUUECKOIO PA3BUTHUSA
penyLUpYIOTCS OpraHbl, MMEBIIHECS y MIPEIKOB, HAPUMEP KOHEYHOCTH Y O€3HOTHUX SIIEPHII, PAKOBHHA Y
rOJIOBOHOT'MX MOJITIOCKOB. [IprunHa peykunu opraHoB - OTCYTCTBHUE YCJIOBHUH, HEOOXOAUMBIX JUIS UX
pa3BUTHS U GYHKLIMOHUPOBAHMUSL.

Je3oxcupudo3a - npocroil yriaeBoja (MOHOCaXapua), COAEPKAIIUM Ha OJTHY TUAPOKCUIBHYIO IPYIITY
MeHblle, yeM pubo3a. Jle3okcupubo3a BXOJUT B cocTaB yriaeBogHopocdarHoro ckenera monekyn JJHK.
Je3oxkcupudonykiennosas kuciaora (JJHK) - BpicokonoaumepHoe NpupogHOE COETUHEHHE,
coJiepakalleecs B AApax KIETOK )KUBBIX OPIraHU3MOB; HOCUTENb I€HETUYECKON NH(OpMAINK; OTEJIbHBIE
yuactku JIHK cooTBeTcTBYIOT onpenenénnsiM renam. Monekyna JIHK cocrout u3 nsyx
HOJMHYKJIEOTHIHBIX LIE€NeH, 3aKpyYEHHBIX OJ{Ha BOKPYT APYroi B cnupaiib. Llernu nocTpoeHsl U3 601b110ro
Yrcia MOHOMEPOB HYKJICOTHIOB, CHEIM(PUIHOCTH KOTOPBIX OMPEAETISCTCS OJHUM U3 YETHIPEX a30THCTHIX
OCHOBaHUH (aJeHUH, TyaHUH, LUTO3UH, TUMUH). JITHK TouHO BOCIIpOM3BOANUTCS NPH JI€JIEHUH KIIETOK, YTO
oOecrnieunBaeT B psily MOKOJEHHUH KJIETOK M OPraHu3MOB IIepejauy HacleACTBEHHbIX IPU3HAKOB U
crenuduaeckux Gopm oOMEeHa BEIIECCTB.

JeeHue KJeTOYHOEe - Croco0 Pa3MHOXKEHUS KIIETKH, ITyTEM pa3lieieHus KIeTKH HaBoe. Kinerounoe
JIEJIEHNE Pa3MHOKEHUS Y MHOTOKJIETOYHBIX OpraHu3MoB. Paznuuaror:

- HEMIPSIMOE KJIETOYHOE JICJIEHUE - MUTO3;

- IPSIMOE KJIETOUHOE JIEJICHUE - aMUTO3;

- PEAYKLIMOHHOE KJIETOYHOE JIeJIeHue - Meio3.

Jenarypauusi 6eJIKOB - XapaKTepHOE JUIs OSTKOBBIX BELIECTB U3MEHEHHUE UX CTPOCHUS M €CTECTBEHHBIX
CBOMCTB NPU U3MEHEHUH (PU3NUECKUX U XUMUYECKUX YCIIOBUH Cpebl: IPH MOBBIILIEHUU TEMIIEPATYPBHI,
U3MEHEHHUHU KUCIOTHOCTHU pacTBopa u ap. OOpaTHBIH Mpoliecc Ha3bIBAa€TCsl peHaTypaluei. JeHaTyparus
IPOSIBIISIETCS B IOHWKEHUH PACTBOPUMOCTU OEITKOB, I3MEHEHUH UX 3JIEKTPOXUMHUUECKUX, XUMUYECKUX U
OMOJOTUYECKHUX CBOMCTB ((hepMEHTATUBHBIX, AaHTUT€HHBIX U JIp.).

JuBepreHums - pacxoxXJAeHHUE IPU3HAKOB B Mpeesax MOonyJsuu Wi BUa, BOSHUKAIOIIEE M0/
neiictBueM ectecTBeHHOro otoopa. I[Tonarue «auBepreniys» BeIABUHYTO Y. JlapBUHOM 17151 0OBSICHEHUS
BO3HHUKHOBEHHUSI MHOT00Opa3Hsi COPTOB KYJIbTYPHBIX PACTEHUM, TOPOJ IOMAIIHUX KUBOTHBIX U
OMOJIOTNYECKUX BHUJIOB B IPUPO/IE.

JAurndpuaHoe ckpemuBanue - cKpeuuBaHue GopM, OTIMYAIOLIUXCS IPYT OT JIpyra 1o ABYM Iapam
aIbTEPHATUBHBIX IPU3HAKOB.

JAuHaMuKa nomyJsiiuu - W3MEHEHHE YHCIIEHHOCTH, TI0JIOBOTO U BO3PACTHOTO COCTaBa MOMYJISALUH,
OIpeAEIAEMOE BHYTPUIIONYJIALIMOHHBIMU IIPOLIECCAMU U B3aUMOJEHCTBUEM MOMYJISALUI pa3HbIX BUJIOB.
JAunuion - opraHusM, KJIETKH Tejla KOTOPOTO UMEIOT IBOWHOU (IUTUIONIHBIN; 2n) HAOOP XPOMOCOM.
Hampumep, y uenoBeka 23 napsl xpoMocoM (n = 23; 2n = 46), y iyka 8 nmap xpomocoM (n = 8; 2n = 16).
[Tepexon ot quruionaHoro coctosiHus K rarmionHoMy oCymecTBIsieTcs MpH MEPpBOM MEHOTHYECKOM
JieNieHNH, 00ecTIeYrBaroIeM 00pa3oBaHKe MOJIOBBIX KIETOK - ramer. [Ipu cnusiHuM ramMet
BOCCTAHABIIMBAETCS IUITIJIONTHOE YUCIIO XPOMOCOM.

JHK - peaxynimmkaunusi - camoyzasoenue mosiekyinsl JJHK unu (y HekoTopsix Bupycos) PHK, mpu
KOTOPOM JIBOITHAasI crivpalib MOJIEKYJIbl CHauaia pa3jessieTcs Ha JBe MOJIMHYKICOTUHbIE [IEMH, a 3aTeM Ha
KaX/101 13 00pa30BaBUIMXCS LIeTIe U3 CBOOOIHBIX HYKJIEOTHI0B HHTEP(}HA3HOTO Apa B COOTBETCTBHHU C
IIPABMJIOM KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUH JOCTPAUBAIOTCS NOMOJIHAIONME JOYEPHHUE LIEIIH.
Kaxxnas BHOBb 0Opa3oBaBmasics monekyna JJHK coctout u3 oHON MaTepuHCKOM MOTMHYKICOTH THON



HUTH U KOMIUIEMEeHTapHOU el qouepHeit Hutu. [Iponecc JJHK - penynnukanuu JIeKUT B OCHOBE
aBTOYIUIMKALIMM XPOMOCOM.

JloMuHAHTHOCTBL - Tipeobnananue d3ddexTa ASUCTBUS onpeeIEHHOTO ajuiess (TeHa) B mpoliecce
peanu3any reHoTura B GeHoTHI. BeipaskaeTcs B TOM, YTO JOMUHAHTHBIN ajuieb 0oJiee Ui MeHee
MOJIaBJISIeT JIEUCTBUE APYToro (PelecCuBHOrO) ajuiens. B pe3ynabTare y mOTOMCTBA pa3BUBAETCS MPU3HAK,
KOHTPOJIMPYEMBII TOMUHAHTHBIM aJUIENIEM.

JIoMUHAHTHBIN NPU3HAK - TPEOOIATAOIINI MPU3HAK, TPOSIBIISIOMIUNACS B IOTOMCTBE Y
TeTePO3UTOTHBIX OCOOECH.

Jpeiid reHoB - M3MeHEHHE ICHETHYECKON CTPYKTYPHI MOMYJISIIUKA B PE3YJIbTaTe JTFOOBIX CITYyYailHBIX
npuyrH. OOBIYHO Apeiid reHOB MPOSIBIIAETCS MPH HEOOIBIION YUCICHHOCTH MOMYIISALUU U BEAET K
YMEHBILIEHUIO B HEl HACIIEACTBEHHOW N3MEHYMBOCTH.

EcrecTBeHHbIi 0TOOP - Tporecc nuddepeHmpoBaHHOr0 (HECIYIaliHOTO, H30UPATEIILHOTO) BHIKUBAHUS
Y BOCTIPOU3BEACHHS OPraHU3MOB B X07€ 3BOMIONHMH. OCHOBHON ABMXKYIINMA (DaKTOP IBOITIOIUH JKUBBIX
opraam3mMoB. EcTecTBeHHBIN 0TOOp - 0TOOp Hambosiee MpUCIOCOOICHHBIX 0co0eH. BeikuBIIHe,
IpOUIeIIINe eCTECTBEHHBI 0TOOp 0COOH, Pa3MHOKAsACh, IIEPEAAt0T IOTOMCTBY CBOM HACJIE/ICTBEHHBIE
0COOEHHOCTH (CBOM T'€HOTHIIBI), YTO U 00ECIIEYNBACT BOZMOKHOCTh IPUCIOCOOUTENFHOTO PA3BUTHS
CJIETYIOIIETO MOKOJIEHUS: €CTECTBEHHBIN 0TOOP UIET MO (heHOTHIaM, HO OTOUPAIOTCS T€HOTHIIHI.
bnarogaps ectectBeHHOMY OTOOPY Jr00ast MoNy siius 001a/1aeT U3BECTHBIM YPOBHE: MPUCIIOCOOIEHHOCTH
K OKpY’KaIOIIeH Cpesie, YTO MO3BOJISIET OPraHu3Ma, COCTAIUISIONIMM ATy MOMYIIAILNI0, BBRIICPKUBATH O0PBOY
3a cyllecTBOBaHUE. BhIIENII0OT HECKOIBKO (JOPM €CTECTBEHHOTO 0TOOpA: ABIKYIIUHN, CTAOMITM3UPYIOIHA,
JTU3PYITUBHBIA U JIp. IBIKYIIUI €CTECTBEHHBIH OTOOP HAIPABJICH HA COXPAHEHUE MYyTaIlUi, N3MEHSIOIINX
CPEIHIO BeNMYHHY Npu3Haka. CTaOUIN3UPYIOUIUil €CTeCTBEHHBIN OTOOP HAMPaBJIeH HA COXPaHEHUE
MYTAaIHii, BEAYIIUX K MEHbIIICH N3MEHUNBOCTHU CpEeIHEH BEeTMUMHBI TpU3HaKa. Habmonaercs cpeau
OpPTaHU3MOB JIaHHOM IPYMIBI IPU MOCTOSHHBIX YCIOBHIX CYLIECTBOBaHM. B 3TOM ciyyae Bce BHOBb
BO3HUKAIOIIME MYyTallMU OKa3bIBalOTCS BPEIHBIMHU, T. K. HAPYIIAIOT MPUCIOCOOIEHHOCTh K OKPYXKaroLIei
cpele, CIOKUBIIYIOCS B XOZ€ MPeIIIeCTBOBABILEH 3BOIOLUHU TPYIIIbI, HOBBIE IPUCIIOCOOICHHS HE
Pa3BHUBAIOTCS, a COXpaHsETCs YK€ JOCTUTHYTasi IPUCIIOCOOUTENIbHAs HOpMa. J{n3pynTHBHBIN
€CTECTBEHHBIN 0TOOp - cOXpaHeHue HanboJiee YKIOHUBIIMXCS OT CpeIHEeHd HOPMBI YacTel MOMYIISIIINY B
CBSI3M C OYEHb PE3KUMHU U3MEHEHUSIMU CPEbl OOUTAHUS.

3akon I'ekkesst - MioJsepa (OuoreHeTHYeCKHii 3aKOH) - OHTOT€HE3 €CTh KPaTKoe U ObICTpoe
NOBTOpEeHHE (pustoreHes3a (B 3aKOHOMEPHO-U3MEHEHHOM M COKpaIIEHHOM BHJIE). B ero npouecce
VHAVBHUYAJIbHOE PA3BUTHE CIIYKUT HCTOUHUKOM HOBBIX HaIlPaBJICHUH 3BOJIIOLIMH, & OHA OTPAXKAETCS Ha
OHTOT'€HE3E.

3aK0H roMoJIOTHYECKUX PSAI0B HAC/IeICTBEHHOH H3MEHYMBOCTH - chopmynupoBaHHbiii H. U.
BaBuiioBeIM 3aK0H, COTTaCHO KOTOPOMY CEMENCTBA PACTEHUHN XapaKTEPU3YIOTCS ONPEAEIEHHBIM [IUKIOM
M3MEHUYMBOCTH, IPOXOSAILEN YepPE3 BCE POABI M BUBI, COCTABIISIFOIINE CEMENCTBO.

3akoH eqMHO0Opa3usi rTHOPUIOB NEPBOI0 MOKOJIEHHUSA - TIEPBOE MOKOJIEHHE TMOPUAOB, B CHITY
NPOSIBJIICHUS Y HUX JIMIIb JOMUHAHTHBIX IPU3HAKOB, BCETAa €AMHOO0PA3HO.

3akonbl Menpaens - otkpoiThie ['. Menpaenem (1866) 3akoHoMepHOCTH, 0OHAPYKUBIIHE TUCKPETHYIO,
KOPITYCKYJISPHYIO IPUPOY HacaeICTBEHHOCTH. [1epBblii 3akoH MeHaens - 3aK0H eJMHO00pa3us
rUOpUI0B MEPBOTO MMOKOJIEHUS; BTOPOIl 3aKOH MeH/iens - 3aKOH pacllereHusl THOpUI0B BTOPOTrO
MOKOJICHUS; TPETH 3aKOH MeHeNs - 3aKOH He3aBUCUMOI0 KOMOMHUPOBAHUS TIPU3HAKOB.

3aKOH He3aBMCHUMOI'0 KOMOMHMPOBAHUS NMPU3HAKOB - TEHBI OJTHOM aJUIeIbHON Naphl pacpeesItOTCs
B Meii03e He3aBHCHUMO OT F'€HOB JIPYTHX Map U KOMOMHUPYIOTCS B Ipoliecce 00pa3oBaHMs FaMeT CIy4aiHo,
YTO BEJET K pa3HOOOpa3uIo BApHAHTOB UX COEIMHEHUH.

3aKOH OrpaHMYEHHOCTH NPUPOIHBIX PECYPCOB - 3aKOH, COINIACHO KOTOPOMY BCE IPUPOIHBIE PECYPCHI
Y yCJIOBUS 3€MJIM KOHEYHBI.

3aKoH ONTHMYMa - 3aKOH, COTJIACHO KOTOPOMY JI000H 9KOIOTHYeCKUil (pakTOp UMEET ONpeieEHHbIE
IpeJieNbl MOJ0KUTENBHOTO BIUSHUS Ha )KUBbIE OPTraHU3MBI.

3akoH (MpaBUJI0) paciienieHus THOPUAOB BTOPOI0 MOKOJEHUs] - BO BTOPOM MTOKOJICHUU THOPUIOB
COOTHOIIEHHE 0co0el C TOMUHAHTHBIMUY PELECCUBHBIMU MTPU3HAKAMU CTATUCTUYECKHU paBHO 3: 1.

3akoH yucToThI ramet I'. MeHeas1 - OMOIOrMYECKUA 3aKOH, COTJIACHO KOTOPOMY TaMeTa
JTUIUIOUAHOTOTHOPpUAa MOXKET HECTH JIUIIb OJWH U3 IBYX aJljiesield JaHHOTO T'eHa, IPUBHECEHHBIX MTPU
OIJIOJJIOTBOPEHHUH PA3HBIMH poAUTEIIMA. COTacHO 3aKOHY YHCTOTHI FTAMET raMeTa He MOKET OBbITh
ruOpuIHOM, mockobKy oHa Hece€T ayens OJITHOI'O u3 poauTeneit B 4ucToM BUJIE, B KOTOPOM OH OBLIT
NPUBHECEH raMeTOM ATOTO POIUTENS B THOPUIHYIO 3UTOTY.



3apoapliieBblii MEIOK - JKCHCKUW raMeTO(HT; TOJIOBOE MOKOJIEHNE MTOKPHITOCEMEHHBIX PACTEHUMN.
[Tocne ABOWHOTO OMJIOIOTBOPEHMS U3 3aPOABILIEBOTO MEIKA Pa3BUBAETCS 3aPOABILI M SHIAOCIEPM.
Nnuoanantanmusi - 4acTHbIE MPUCIIOCOOUTEIbHBIE N3MEHEHNUS,

NOJIe3HbIE B ONPEACNEHHO cpesie 00MTaHus, BOZHUKAIONINE 0€3 N3MEHEHHsI OOIIeTr0 YPOBHS OpraHU3aLiH.
OO0bIYHO UAMOAaNTAKs BEAET K pacCHIMPEHUIO apeasia rpyIIbl OpraHM3MOB U pa3/eieHHIo e€ Ha OoJbloe
YHCIIO POACTBEHHBIX CUCTEMAaTHUECKUX €AMHUI. TaK, KUIIEYHOOJIOCTHBIE - THIPOUAHbIC, CIIU(OUIHBIC,
KOPAJUIOBBIE MOJIMIIBI, TPEOHEBUKH - IIMPOKO PACIPOCTPAHEHBI M, HECMOTPSI HA MHOroo0Opa3ue pa3MepoB
¥ GOpM U pazHOOOpaA3HBIE YCIOBUS CYIIECTBOBAHMUS, COXPAHHUIIN OOIIHI THIT OpPraHU3alUH JIBYX CIIOHHBIX
>)KkUBOTHBIX. TepmuH BBenEH A. H. CeBepiioBbIM.

N3menunBocTh - 0O0II€€ CBOWCTBO OPTaHU3MOB IIPHOOPETATh HOBBIE IPU3HAKH - Pa3JIMYHs MEXKY
0CcOo0sIMU B Mpezieniax BUaa.

H3MeHYnBOCTH MOAM(PUKAIMOHHASL - W3MEHUYMBOCTD, BBIPAXKAIOIIASCS B M3MEHEHUAX (heHOTUTIA
(MpU3HAKOB U CBOMCTB 0co0ei) noj BiusHUEM (aKTOPOB BHEIIHEH cpebl (MUTaHue, TeMIleparypa, CBET,
BJIQKHOCTb U T. [.). Takue HeHacIeCTBEHHbIC TPU3HAKH (MOAN(UKALINN) B UX KOHKPETHOM IPOSIBICHUH Y
KaKI0H 0cOOM HE MepelaloTCs TI0 HACIIECTBY, OHU PAa3BUBAIOTCS Yy 0CO0€H MOCIeyIomuX MOKOJISHUN
JIMILB [IPU HAJIM4YKHK ycaoBuii, B koTopbix OHU Bo3Hukiu. Hanpumep, okpacka MHOTHX HACEKOMBIX IIPU
HU3KOU TeMIepaType TEMHEET, IIPU BHICOKOW - CBETJIEET; OJIHAKO UX MOTOMCTBO Oy/eT OKpaIIeHO
HE3aBUCUMO OT OKPACKH POJUTEIIEH B COOTBETCTBUHU C TEMIIEPATYPOil, P KOTOPOH OHO CaMoO
Ppa3BHUBAJIOCH.

HN3meHuYnBOCTH HacC/IeICTBEHHAS - OO0YCIIOBJIEHA BOBHUKHOBEHUEM PA3HBIX TUIIOB MYTAIMil U UX
KOMOMHALMN B OCIEAYIOLMX CKpELIMBaHUAX. B Kayk10l J0CTaTOYHO JUINTEIBHO CYLIECTBYIOLIEH
COBOKYITHOCTH OCOO€H CIIOHTaHHO U HE HANPABJIEHHO BO3SHUKAIOT Pa3IMYHbIC MYTAI[UU, KOTOPHIC B
JaJIbHENIIEM KOMOMHUPYIOTCS 00JIee NI MEHEE CIIy4aiiHO C pa3HbIMH YK€ UMEIOIIUMUCS B
COBOKYITHOCTH HACJIEJICTBEHHBIMU CBOMCTBAMH.

M3onsinus - pazoOuieHne 0coOei Wi UX TPYII APYT OT Apyra. V30msamust BHYTPH BHJIA CIYXKHUT OJTHUM
U3 BOKHEHIINUX (PaKTOPOB IBOIIOIUH.

NuOpuguHr - ckpeluBaHue OJU3KOPOJICTBEHHBIX 0COOEH pacTeHU WIIH KUBOTHBIX C OOBIYHO
HACTYMAIOLIUM IOCJIE 3TOTO CHUKEHHEM KU3HECITOCOOHOCTH MTOTOMCTBA.

NuauBuaya bHBIH ecTeCTBEHHBbIN 0TOOP - €CTeCTBEHHBIM OTOOD, HAMPABJICHHBIN HA yCTpaHEHUE
HENPUCTIOCOOJIEHHBIX 0COOEH OT yJacTusi B pa3MHOKEHHH.

MckyccTBeHHBIH 0TOOP - CO3HATENbHBIN WM OECCO3HATEIbHBIA 0TOOP 0c00€eH (»KMBOTHBIX U pacTEHUI
KaKo-100 MOopo/ibl WM COPTA) C HY>KHBIMHU YEJIOBEKY X035 ICTBEHHBIMU NPU3HAKAMU

JUTSL TIOCTIEYIOIIero pa3BeaeHus. TepmuH BBEN B 1859 r. Y. JlapBuH.

Kapunoniiazma - ogHOpPOJHOE BELIECTBO, 3alIOJIHAOIIEE IPOCTPAHCTBO MEKIY CTPYKTYpPaMHU KIETOYHOTO
snpa. Kapuormiasma otiesieHa OT OKpy>KaroIiei e€ UTOIIa3Mbl siIepHONH 000I0UKOH.

Kapuorun - XpoMocOoMHBII HaOOP, COBOKYITHOCTh IPU3HAKOB XPOMOCOM (MX YMCIIO0, pa3Mepsl, opma U
JeTali MUKPOCKOIINYECKOTO CTPOEHHS) B KJIETKaX Tejla OpraHu3Ma

Toro uiu uHoro Buaa. [Tousitue BBeaeHo coperckum reHetukom . A. Jleburckum (1924). Kapuotun -
OJIHa U3 BKHEHIIINX T€HETUUECKUX XapaKTEPUCTUK BUJIA, IOCKOJIBbKY KaXKbI BUJ] UMEET CBOM KapHOTHII,
OTJIMYAIOIIMNCS OT KapuoTuna OJIM3KUX BUIOB.

KBapTHpaHTCTBO - COBMECTHOE CYIIECTBOBAHUE KMBOTHBIX Pa3HbIX BUI0B, OCHOBAaHHOE Ha
IIPOCTPAHCTBEHHBIX, a HE Ha MUILEBLIX CBA3sAX. HanpumMmep, B HOpax IpeI3yHOB, B THE3IAX NTHULI,
MypaBeHHUKAX U YJIbSX MUEN, KpOME OCHOBHBIX JKUTENIEH, 00UTaeT MHOT1a O0JIbIIIOE YUCIO KBAPTUPAHTOB.
KomMmeHcann3Mm (coTpane3HuyecTBO, HaXJICOHUYECTBO) - THUI B3aMMOOTHOIIECHUN KUBOTHBIX PA3HBIX
BUJIOB, XapaKTEPU3YIOIIMICS TeM, UTO OJNH U3 HUX (KOMMEHCa) OCTOSHHO WUJIM BPEMEHHO JKUBET 3a CUET
JIpYroro, He IPpUYMHSISL EMY BpeJa.

Kaerka - snemeHTapHas KHBas CUCTEMA, CIIOCOOHAs! K CAMOCTOSITEIbHOMY CYIIECTBOBAHHUIO,
CaMOBOCITPOU3BEICHUIO U PA3BUTHUIO; OCHOBA CTPOEHUS U JKU3HEIAEATEIIBHOCTH BCEX )KUBOTHBIX U
pacTenuii. B ka)x0ii KJIeTKe pa3nyaroT ABE OCHOBHBIE YAaCTH: SAPO U LIUTOIIIA3MY, B KOTOPOH HaXOAsTCS
OpraHOUbl U BKIIOYECHMS.

Kaerouynast 000/104Ka - y IPOKAPUOT U PACTCHUI MOJIMCAaXapHUIHBIA CIIOW MOBEPX MJIa3MaTUYECKOM
KJIETOYHOM MeMOpaHbl, 0XBaTHIBAIOLINI BCIO KJIETKY M BMelIaomuil e€ npororuiact. Kinerounas o6onouka
npuIaéT KIeTKe onpeaen€HHy0 GOopMYy U PETyIUpyeT BOIHBII 0OMEeH.

Knerouynasi Teopusi - Ouosormyeckast Teopusi, yTBepxkKaaromias OOIIHOCTb MPOUCXOKICHUS U €JUHCTBO
MPUHIMUIIOB CTPOEHHUS U Pa3BUTHS OpraHu3MoB. COrIacHO KJIIETOYHOM TEOPUH OCHOBHBIM CTPYKTYPHBIM
3JIEMEHTOM OpraHu3Ma sBJsieTcs KieTka. Kierounas Teopus BepBbie Obliia chopMynpoBaHa T.
[IsagnoMm u IIneiinenom B XIX B.



KieTounblii HeHTP (MUTOTHYECKHI LIEHTP) - MOCTOSHHAS CTPYKTYypa MOYTH BCEX )KMUBOTHBIX U
HEKOTOPBIX PACTUTENBHBIX KIETOK, OIpeAesieT Motoca aesiencs KieTku. KieTounslid eHTp 0O0bIYHO
COCTOMT U3 IBYX LIEHTPHUOJIEH - TIOTHBIX rpanyn pazmepom 0,2 - 0,8 MKM, pacioIOAKEHHBIX MO TPSIMbIM
yIIJIoM JIpyT K apyry. [Ipu 00pa3oBaHuM MUTOTHYECKOTO arlapaTa LHEHTPUOIU PACXOIATCS K IOJII0CaM
KJIETKH, OIIPEEIIsisi OPUEHTUPOBKY BEpETEHA JIeJeHUs KIeTKU. [[03TOoMy npaBUiibHEE KIIETOUHBIA LIEHTP
Ha3bIBaTh MUTOTHYECKUM LIEHTPOM, OTpakasi 3TUM €ro (yHKIIHOHAILHOE 3HAUYEHHE.

Konmon - nuckperHas equHUIA TEHETHYECKOTO KOJ/Ia, COCTOAIAsA U3 TPEX MOCIEA0BATENbHBIX

Hykj1eotu 108, B Mosiekyie JJHK unu PHK. U3 64 xononoB 61 konupyet onpenenéHHble aMUHOKUCIIOTHI, a
TPH CTOII - KOJJOHA ONPEAEIIAI0T OKOHYaHUE CUHTEe3a nojaunentuaHon nenu. [locaenoBarenbHOCT
KOJZIOHOB B T€HE OIpEAEIAET MOCIEe10BATEIbHOCT AMUHOKUCIIOT B IIOJUIENTUIHOM Lienu Oernka,
KOJUPYEMOI'O 3TUM FE€HOM.

KonBeprenuusi - mporecc MosiBICHUS CXOHBIX YePT aHATOMO - MOP(OJIOTHYECKOTO CTPOCHHUS,
(bU3HONIOrMYECKUX U MOBEACHYECKUX Peaklnid y JalN€KUX B CUCTEMATHYECKOM IIaHe, HO OOUTAIOUINX B
CXOJHBIX YCIIOBUAX

Cpeibl TAKCOHOB.

KoHCcyMeHTBI - OpraHu3Mbl, HOTPEOIISAIONINE TOTOBbIE OPraHUYECKHE BEIIECTBA, CO3/1aBaeMbIe
POIYILEHTaMH, HO B X0/i¢ TOTPEOICHUS HE IOBOIAIINE PA3TI0KEHUE OPTraHUYECKUX BEIECTB JI0 MPOCTHIX
MUHEPaIbHBIX COCTABJISIOIIMX KOHCYMEHTAM OTHOCSITCS BCE JKUBOTHBIE, YaCTh MUKPOOPTaHU3MOB,
apa3suTUUECKUE U HACEKOMOSAHbIE pacTeHUs. B 3xocucTeMax KOHCYMEHTBI UTPAIOT POJIb YIIPABIISIOLIETO
3BeHa. Pa3nuaroT KOHCYMEHTHI IEPBOT0, BTOPOTO U APYTUX MOPSIKOB.

Konbroranusi xpomocoM - cOIMKEHUE TOMOJOTUYHBIX XPOMOCOM IIPU MEH03€, BCIEACTBUE YETO MEXKTY
HUMU BO3MOKEH B3aUMHBIM OOMEH OT/EIbHBIMU YYaCTKaMU (KPOCCHHTOBED).

KpoMaHbOHIBI - IIPEICTaBUTENN OAHOW U3 TPYII HCKOMAEMBIX IIEPBBIX JIOJEH COBPEMEHHOTO BU/A,
JKUBIINX B KOHIIE KAMEHHOIO Beka 1o Bceil 3emie. KpoMaHbOHIIBI UMEH BBICOKUH pOCT, 00BEM MO3TOBOI
KopoOku 0 1600 oM, IIMPOKOE U KOPOTKOE JIKIIO. MIcKomaeMble OCTaTKM KPOMAaHbOHIICB HaliICHBI B
rpote Kpo - Manwson (@pannus). CounaabHON opraHu3aliieil KpoMaHbOHIIEB OBLJIO POJIOBOE OOIIECTBO.
KpoccunroBep - oOMeH paBHBIMU y4aCTKaMHU TOMOJIOTUYHBIX KOHBIOTHPYIOIIUX XPOMOCOM,
npoucxosamui B mpodase nepBoro meiioza u npuBOASAIINIA K IEpepacIpeIeICHUI0 B HUX T€HOB.
Bnemnee nposiBeHne KpOCCHHTOBEPa - XHa3MbI (X - 00pa3HOe PaCIOI0KEHHE XPOMOCOM).
JlelikomuiacTbl - OKPYTJIble WM BBITSHYTHIE B JUIMHY O€CLIBETHBIE TIACTH/IBI B KJIETKAX OOJBIINHCTBA
BBICIIMX U psJia HU3IIUX pacTeHU. B nefikoractax U3 IpoCThIX OPraHUYECKUX COCTMHEHUI
CHUHTE3UPYIOTCS 00JIee CI0XKHBIE BELIECTBA - KpaxMall, >KUPbI U OeNIKH, HaKaIUIMBaeMble B TKaHIX
KJIyOHEM, KOpHEH, KOPHEBUII] U B YHAOCIIEPME CEMSIH.

JIn30coMBI - KIETOYHBIE CTPYKTYPBI, CoJleprKalinue GepMEeHThI, CHOCOOHBIE PACIIEIUIATh (JIN3UPOBATh)
OeNKH, HyKJIEMHOBBIE KMCIIOTHI U MoIrcaxapu/ibl. JIN30CcOMbl y4aCTBYIOT BO BHYTPUKIETOYHOM
nepeBapruBaHUM BELIECTB, OCTYNAIOIINX B KJIETKY MyTEM (parouTo3a U MUHOLUTO3A.

JInmuTupyromuii (orpannyuBaommii) pakrop - ¢akrop cpelbl, BRIXOAAIMINN 32 IPeIeibl
BBIHOCIIMBOCTH Opranusma. JInMutupyomuii pakTop orpaHnIuBaeT Jito00e MposiBICHUE
KU3HEJEATENIbHOCTH opraHu3Ma. C OMOIIbIO IUMUTUPYIOIINX (DaKTOPOB PETYIUPYETCS COCTOSIHUE
OpPraHU3MOB M SKOCUCTEM.

JInnuabl - HepacTBOpUMBIE B BOJIE OPTaHUYECKHUE KUPOIIOA00HbBIE BemlecTBa. JINMu bl copepxarcs Bo
BCEX JKUBBIX KJIETKax. MOJIEKy/bI IPOCTBIX JIMIIUAOB COCTOAT U3 CIIUPTA U JKUPHBIX KUCIOT. MOJIEKYJIbI
CJIOKHBIX JIMIUAO0B COCTOSIT U3 CIUPTA, BBICOKOMOJIEKYIISPHBIX JKUPHBIX KUCIOT U Jp. JIMTHIbI:

- 00pa3yIoT SHEPreTHUECKUI pe3epB OpraHu3Ma;

- YUaCTBYIOT B Iepejaue HEPBHOI'O UMITYJIbCA;

- YY4aCTBYIOT B CO3/IaHUHU BOJOOTTAIKUBAIOIIUX U TEPMOU3O0JIALIMOHHBIX IIOKPOBOB U JP.
MakposBoJsonus - 3BOJIOLKMOHHBIN Mpoliecc 00pa3oBaHus

U3 BUJIOB, BOSHHKIINX B PE3YyJIbTaTe MUKPO3BOJIIOLUHY,

HOBBIX POJIOB, U3 POJOB - HOBBIX CEMEWCTB U T. [I.

Me3onepMa - CpeIMHHBIN 3apOJBIIIEBbII JIUCTOK Y MHOTOKJIETOYHBIX )KUBOTHBIX. Me3oaepma
pacrojaraercsi MeX,J1y SKTOJAepMOil 1 3HToIepMOi. V13 Me301epMbl pa3BUBAIOTCS MBIIILIBI, XPSIIH,
BHEIIHUI CKEJIET, CTEHKH KPOBEHOCHBIX COCYZOB, OpraHbl BbIJIEIECHHUS, IT0JIOBbIE OpraHbl U JIp.

Meiio3 - mpouecc AeeHHs CO3PEBAKOIIUX MOJOBBIX KIETOK, B PE3YJIBTATE KOTOPOTO MPOUCXOIUT
YMEHBILIEHUE YHCIIa XPOMOCOM B JOYEPHUX KJIETKaxX. Meio3 BKIIIOUAET /1Ba MTOCIEA0BATEIbHBIX ACICHUS
KJIETOYHOTO fJIpa: peAyKIIMOHHOE U 3KBallMOHHOE (paBHOE). [lepen Meiio30M B KIIETKE POUCXOAUT
yasoenue konmnuectsa JJHK. B xone aByx aenenunit meitoza JJHK genutcst nopoBHY MEXY YEThIPbMS
KJIETKaMU. B pe3ynbrare nepBoro peayKIMOHHOTO JEJI€HUS apbl FOMOJOTUYHBIX XPOMOCOM



Pa3beANHSIOTCS U YWICHBI ap PacXoATCs B ABE KJIETKH (peryKIus yncia xpomocoM). Kaxnas xpomocoma
COXpaHsET JBE MPOJI0JIbHBIC MTOJIOBUHBI - XpOMAaTHbI. B pe3ylbTrare BTOPOro 3KBallMOHHOTO JEICHUS
XPOMAaTH/IbI PaCXOJATCS B pa3HbIE KIETKH U KaXKIasi U3 YETHIPEX CECTPUHCKUX KIIETOK MOJIydaeT Mo OJHOU
xpomatuae. Takum o0pa3oM, iepBoe eJeHe Meli03a MPUHIUITUATBHO OTIMYAETCS OT MUTO34a, & BTOPOE -
3TO MUTO3 B KJIeTKax ¢ ramjouIHbIM YUCIIOM XpoMocoM. Ilepen peaykiueit yucia XxpoMocom, MPOUCXOIUT
00MEH y4aCTKaMH FTOMOJIOTMYHBIX XPOMOCOM - KPOCCHHIOBEP, IPUBOSIINHN K IIEpEpaACTIPECTICHUIO
aJJIeNbHBIX TeHOB. Mel03 IIUTCSI MHOTO J0JbIlIe MUTO3a: HalpUMep, Y MIIEHUIIBI OH IpoAoJbKaeTcs 24
yaca, y mmumn - 9 - 12 cyrok, y Mpimu 11 - 14 cytok, y uenoBeka - 24 nus. Ilepas ¢a3za meiiosa -
npodasa 1, Hanbosee ciokHas U auTenabHas (y uyenoBeka 22,5 cyTok, y nuinuu 810), moapaszaensercs Ha
nATh craguil. Jlentorena - crajaus TOHKUX HUTEH, KOTJIa XpOMOCOMBI €1a00 Ciupain30BaHbl U Hanbosee
JUIMHHBI, BUJIHBI YTOJIIIIEHUS XpOMOMEpPHL. 3UTOT€HA - CTaJMs Hayalla omapHoro, 00K 0 60K coeMHEHUs
(KOHBIOTAIIMU ) TOMOJIOTHYHBIX XPOMOCOM; IIPU 3TOM T'OMOJIOTUYHBIE XPOMOMEPHI B3aUMHO
MPUTSTUBAIOTCS U BBICTPAUBAIOTCS CTPOTO YT MPOTHUB Apyra. [laxutena - crajgus TOJICTHIX HUTEH;
TOMOJIOTHYHBIE XPOMOCOMBI CTAOMIILHO COSIMHEHBI B APl - OWBAJICHTHI, YUCIIO KOTOPBIX PaBHO
rarioNIHOMYYHCITY XPOMOCOM; B K&KJI0M XpoMocoMe OuBajieHTa 0OHAPYKUBAIOTCS IBE XPOMATH/IBL;
TakuM 00pa3zom, OMBaJIeHT (TeTpaja, Mo CTapoi TEPMUHOJIIOTHH) COCTOHT U3 YETHIPEX TOMOJIOTUYHBIX
XpOMaTH/I; Ha 3TON CTaJIuU MPOUCXOAUT KPOCCUHTOBEP, OCYIIECTBIISIIOIINIICS Ha MOJIEKYJISIPHOM YPOBHE.
JumioTeHa - crafus pa3IBOUBIINXCS HUTEH; TOMOJIOTHYHBIE XPOMOCOMBI HAYMHAIOT OTTAIIKUBATHCS IPYT
OT JIpyTra, HO OKA3bIBAIOTCS CBSI3aHHBIMU, OOBIYHO B 2 - 3 TOUKaX Ha OWBAJICHT, T/1€ BUIHBI XHa3Mbl
(mepekpectbl Xpomatun). JAuakuHe3 - cTaausi OTTAJIKUBAHUS TOMOJIOTHYHBIX XPOMOCOM, KOTOPBIE 10 -
MPEKHEMY COCTMHCHBI B OMBAJICHTHI XHa3MaMH, TIEPEMEIIAIOIIMMHUCS Ha KOHI[BI XpPOMOCOM
(TepMHUHAIM3AIINA); XPOMOCOMBI MAKCUMaIbHO KOPOTKH U TOJICTHI (32 CUET CIMpaIn3alii) U 00pa3yroT
XapakTepHbIe (GUTYPBI: KPECTHh, Koibla u ap. Cnenyromas (asza meiioza - Mmeradasa 1, Bo Bpemst KOTOpoi
XHa3Mbl elI€ COXPaHSIOTCS; OMBAIICHTHI BHICTPAUBAIOTCS B CPEAHEH YacTU BEpETeHA JICJICHUS KIIETKH,
OPUEHTHUPYSCH IEHTPOMEPAMU FOMOJIOTUYHBIX XPOMOCOM K ITPOTHUBOIIOJIOKHBIM T0JII0CaM BepeTeHa. B
aHadaze | roMOJIOTHYHBIE XPOMOCOMBI C TOMOIIBIO0 HUTEH BepeTeHa pacXoAsATCs K MOJIK0caM; Py ITOM
KaKJ1asi XpOMOCOMa Mapbl MOXKET OTOUTH K JIIOOOMY U3 JIBYX MOJIOCOB, HE3aBUCUMO OT PACXOXKICHUS
XpoMocoM Jpyrux nap. [1o3ToMy 4uciio BO3MOXKHBIX COYETAHH MTPH PACXO0XKICHUU XPOMOCOM PaBHO , TIe
N - 49ucio map xpomocoM. B oimune ot aHadas3sl MUTO3a, IEHTPOMEPHI XPOMOCOM HE PACHICTUISIIOTCS U
MPOJIOHKAIOT CKPEIUIATH IBE XPOMATH/IBI B XPOMOCOME, OTXOsIIeH K momocy. B tenodase 1 y kaxmoro
M0JIF0CAa HAUMHAETCS AECIUpAIA3alMsl XPOMOCOM U (POPMHUPOBAHUE TOUEPHUX s1ep U KieTok. [lanee
cienyet KopoTkast untepdasa 6e3 peayrmkanuu JJHK - uHTepkuHEe3 v HaunHAeTCs BTOPOE JeNIeHre
Mmeiio3a. [Ipodaza 11, meradasza II, anadasza Il u Tenogasa 11 npoxonsar opicTpo; npu ITOM B KoHI1IE
MmeTadasbl 11 pacmienistorces eHTpoMeps , U B aHadase Il pacxonarcs k moitocaM XpoMaTHABI Kaxk 10
XpOMOCOMBIL. B x0/1€ IByX mocCieIoOBaTENbHBIX JACIEHUN U3 OJTHOM TUTIOMIHON KIETKH 00pa3yeTcst 4eThIpe
TE€HETUYECKHE PA3HOPO/IHBIE raIllJIONIHbIE KIETKH.

Memopana nuia3maTudeckas (IwiazMaieMma) - MeMOpaHa, OKpysKarolas IpOTOIJIa3My PaCTUTENbHBIX U
JKUBOTHBIX KIJIETOK.

Mertadaza - BTopas da3za neneHus KISTKU U €€ sapa, 0JHa U3 CTaJANN MUTOTUYECKOTO JeJIeHUs KIeTku. B
MeTadase CECTPUHCKHUE XPOMATH/ bl pa3MEIIatoTCs B 9KBATOPUAIBHOMN MIIOCKOCTH, IEPIICHANKYISIPHONA OCH
BepeTeHa. [Ipu 5ToM OHM IIEHTpOMEpaMu IPUKPEIUICHBI K aXpOMAaTHUBHBIM HUTSM. [Iporcxoaut
pa3beIMHEHNE XPOMOCOM Ha XPOMAaTH/IbI.

Muxkpo3BoJIIOIUs - DBOJIIOIMOHHBIC TTPe0Opa30BaHMs BHYTPH BUJIa HA YPOBHE MOMYJISAIINMI, BETYITHE K
BHYTPUBUJIOBOU JUBEPTEHIINHN BHI000PA30BAHHUIO.

Mumupusi - CXOACTBO OJHOTO BHJA )KHBOTHBIX, PACTEHUH 110 IIBETY WX (DOpPME C )KUBOTHBIMH JIPYTOTO
BUJIA, PACTCHUSIMH. Y KUBOTHBIX MUMHKPHSI CIIOCOOCTBYET COXPAHEHHIO B 0OphOE 3a CYIIIeCTBOBAHHUE.
Mumukpust MOKET OBITh HE TOJIHKO HAIIpaBJIeHA HA MMACCUBHYIO 3aITUTY, HO U CIIYKUTh OPYAHEM
HamaJIeHUs, TOIMaHUBaHUs J0O0bIYH. MUMUKPUS BO3HUKJIA B pE3yJIbTaTe €CTECTBEHHOTo oTOopa. [Ipumep
MOIPaYKaHUS KUBOTHBIX MTPEAMETAM OKPYKAIOMIEH CpeIbl: iIla KyJIuKa - COPOKH, 3yHKa U APYTHX MTHUIL
CXOJHBI TIO OKpacke u popme ¢ ranbKoid. MUMHKpPHUS Y PACTCHHI Yallle BCEro CITYXKHT sl PUBJICUCHUS
MOJIE3HBIX KUBOTHBIX WJIH JIJIsi OTIIYTUBAHUSI BPEIHBIX U OOBIYHO KacaeTcs OTACIbHBIX OPTaHOB, a HE
OpraHm3Ma B IIeJIOM, KaK Yy )KHBOTHBIX. Tak, TUIIEHHBIE HEKTapa IIBETKU (Harpumep, y 6emo3opa), CXOIHbIe
C MEJIOHOCHBIMH, TIPUBJICKAIOT HACEKOMBIX, KOTOPBIE B TIOMCKAX HEKTapa OMBUISIOT UX.

MmuTo03 - HempsMoe JeleHue KIETKH, HanboJee pacpoCTpaHEHHBIN CITOCOO BOCTIPOU3BEACHHUS
(penpoAyKIMH) KIETOK, 00eCIeUHBAIOIINI TOXIECTBEHHOE paclpeiesieHue TeHeTHUYEeCKOro MaTepuraia
MEXAYy TOUYEPHUMHU KJIETKAaMU U TPEEMCTBEHHOCTh XPOMOCOM B PsAJTy KIETOYHBIX MMOKOJIeHUH. B xone
MUTO3a BO3HHKAIOT MOCJIEeI0BaTeNIbHbIE XapaKTepHble (Pa3bl ¢ 4ETKONH MOP(HOIOrHUECKOM KapTUHOM:



npodasa, meradasa, anadasa u tenodasa. B nmpodase ceruaras cTpykTypa XpoMaTHHA sJIpa TOCTETICHHO
nepecrpanBaeTcsa B XpoMocoMsl. ITpu aTom Bo3Hukaet cnimpanuzauusa JJHK, marepuan sapsiiika
HEPEeXOANUT B XPOMOCOMBI, a siiepHast 000JI0uKa ucuesaeT. B panHel npodase nporucxoIuT yiBoeHHE
(penymukaiys) xpomocoM. B mo3aneit npodase B HUTOIIIa3Me IPOUCXOIUT JeNICHHE IEHTPOCOMBI U
PaCXOXkIE€HUE LIEHTPUOJICH K MOJIF0caM KJIETKH, B X0JIe KOTOPOIro 00pa3zyeTcs axpoOMaTHHOBOE BEPETEHO.
Mertadasza 3akmogaercs: B IBUKEHUN XPOMOCOM K SKBATOPUAIIbHON TUIOCKOCTH, U B Pa3beINHEHUN
XPOMAaTU, WIN CECTPUHCKUX XpOMOCOM. AHa(aza - CTaJus pacXOKACHUS XPOMOCOM K IOJIFOCAM.
Tenodaza 3akmoyaercss B peKOHCTPYKIIUH JTOUYSPHUX sIep U3 XPOMOCOM, COOPABIIMXCS Y MOJIIOCOB,
pa3IelIeHuH KIETOYHOIO TeJIa U OKOHYATEIIbHOM pa3pylIeHMH MUTOTHYECKOr O anmnapara. Mexny
JIeNICHUSIMU KJIeTKa HaXoAuTCs B uHTepdaze. [IpoomKuTeIbHOCTh MUTO32a 3aBUCHT OT MHOTHX IPUYUH U
COCTaBJISIET OT HECKOJBKMX MUHYT J0 MHOTHX 4acoB. B pe3ysbTaTte MUTO3a yBEIMUUBAETCS KOJIUYECTBO
KJIETOK C paABHOMEPHO paclpeeNEHHbIM FEHETUUECKUM MaTEPUAJIOM.

MuTOXOHAPHH - IOCTOSHHO NPUCYTCTBYIOIIMN B KileTKax )KMBOTHBIX M PACTCHUM OPraHOM[,
o0ecTeynBarOIUi KIETOYHOE JIbIXaHHE, B pe3yJbTaTe KOTOPOTO SHEPTHs BEHICBOOOKIACTCS UITH
aKKyMYJIMPYETCsl B JIETKO MCII0JIb3yeMOH (opme. DTO OKpyIIIble, NAJIOUKOBUIHbIC, FAHTEI€00pa3HbIe U
npyrue odbpa3oBanus pazmepoM o0br9HO 0,5 - 1,5 MKM. MUTOXOHAPHUS OKPYKEHA ABOHHONW MEeMOpPaHOiA:
Hapy>KHOMU I'J1aIKOM M BHyTpeHHEH - oOpa3syroluel BrstunBaHuskplcTel. B MmemOpanax
CKOHLIEHTPUPOBAHO OOJIBLIIMHCTBO (PEPMEHTOB, KAaTATU3UPYIOLIUX IPOLIECChl OKUCICHUS U
dochopmmposanus. Heorremnembie kommoneHTsl MuToxoHapun - JIHK u Bce Tuner PHK. Y nipokapuor
MHUTOXOH/IPHUH OTCYTCTBYIOT, UX (DYHKIIMHU BBIIIOJHSET KJIETOYHAs MeMOpaHa.

MoHoruépuanoe ckpelMBaHue - CKpemuBaHue GopM, OTINYAIOLIMXCS IPYT OT Apyra 110 OJHOH mape
aJIbTEPHAaTUBHBIX IPU3HAKOB.

MyTanmu - BHE3aIHO BO3HUKAIOLIUE €CTECTBEHHBIE (CIIOHTAHHBIE) WM BbI3bIBAEMbIE HICKYCCTBEHHO
(MHIYLIMPOBAaHHBIE) CTOMKUE U3MEHEHHsI HACJI€CTBEHHBIX CTPYKTYp KUBOW MaTepHH, OTBETCTBEHHBIX 3a
XpaHEHHE U Tepeady reHeTndeckoi nadopmarun. Myranuu AensT Ha TeHOMHBIE, XPOMOCOMHEBIE U
TCHHBIE.

MyTauus reHHasi - MyTanus, IPUBOJAIIAsA K U3MeHeHusAM B cTpykrype JHK.

MyTausi reHOMHasi - MU3MEHEHME YUCIIa XpPOMOCOM B KJIeTKax opranusma. K HUM oTHOCATCS:
MOJIUIUION/IHSI YBETMYCHUE YUCIIa HAOOPOB XPOMOCOM, KOT/Ia BMECTO OOBIYHBIX JJISI TUTUIOM THBIX
OpPraHU3MOB JIByX HA0OPOB XPOMOCOM MX MOXET ObITh TPH, YETBIPE U T. J.; TAIJIOUAMUS - BMECTO ABYX
HaOOPOB XPOMOCOM MMEETCS JIUIIb OJUH U JIp.

MyTanus comMaTHuyeckasi - HE Hacjeayemas MyTalus, BO3SHUKIIAs B HETIOJIOBBIX KJIETKAX OpraHu3Ma.
MyTanust XpoMOCOMHAsl - XpPOMOCOMHBIE IlepecTpoiku. K HUM OTHOCSTCS: HHBEPCUU - y4acTOK
xpomocoMsl nepeBEPHYT Ha 1800, Tak uTO coaepxaliecs B HEM I'eHbI pacloloKeHbl B 00paTHOM MOpsIKe
10 CPAaBHEHHIO C HOPMAJIbHBIM; TPAHCJIOKAlMU - OOMEH y4acTKaMH JIBYX MJIM 00Jiee HEroMOJIOTUYHBIX
XpPOMOCOM; AEJIEHUH - BBINAJCHUE 3HAUUTEIBHOIO yYaCTKA XPOMOCOMBI; AYIUIMKAILUU - yJBOCHHE
y4acTKa XpOMOCOMBI; (hparMEeHTalluu pa3pblB XpPOMOCOMBI Ha JIBE YaCTH WM OoJiee.

HacaeacTBEHHOCTh - CBOMCTBO OPraHU3MOB ITIOBTOPSATH B PSIy NOKOJIEHUHM CXOJHBIE IPU3HAKU U
CBOMCTBA:

- TUIIBI OOMEHA BEIlECTB;

- IICHXOJIOTUYECKHE OCOOCHHOCTH;

- TUIIbl UHAUBUYaJIbHOTO Pa3BUTHUA U T. 1.

HacnencrBeHHOCTH OCYIIECTBIIIETCS HA OCHOBE MEpeIayd HacleACTBEHHBIX (DAKTOPOB, OTBETCTBEHHBIX 3a
¢dbopmMHpoBaHUE IPU3HAKOB U CBOWCTB Opranu3ma. HacneacTBeHHOCTh MOXKET peain30BBIBATHCS B Pa3HBIX
BapHaHTax B 3aBUCHMOCTH OT OCOOEHHOCTEN T€HOTHIA U BHEITHUX YCIOBHIA.

Heanpeprajabusbl - JpeBHUE UCKoOMaeMble Joau, oouTasmue 200 - 35 Teicsy JieT Hazaj (KOHell paHHEro
u cpeanuii naneonut) B EBpore, A3un u Adpuxe. Ha3Bansl mo nMeHu MecTa nepBbIX Haxoa0kK (1856) -
nonunbl Heanneprans, 6mu3 Hroccenbnopda (I'epmanus). Heannepranbibt

3aHMMAaJIU TIPOMEKYTOUHOE MOJIOKEHNE MEX]Ty apXaHTPOIIaMU U MCKOIIAEMbIMH JIFOJIbMU COBPEMEHHOTO
¢usuueckoro tuna. [y HeaHAepTaibla XapakTepHbl: HeOOIbIION pocT (0koso 160 cM), KpyIHBIH MO3T
(1o 1700 CM3) Yyeper ¢ pa3BUTHIM HAATIa3HUYHBIM BaJIMKOM U IMOKATHIM JIOOM, HIDKHSISI YENTIOCTh 0€3
o100po104HOro BhicTyna. Heanaepranblisl

YKWJIN B MENIepax, OXOTUIUCH, U3TOTaBIMBAIN

Opyusi, TOOBIBAIN U MCIIOIB30BAIA OTOHb.

Hoocdepa - chepa B3aumoaeicTBus IpH pobl M 00IIIECTBA, B MPECIax KOTOPOH pazymMHas
yenoBeyecKast JesITeIbHOCTh CTAHOBUTCS TJIaBHBIM, OTIPENENIIONUM (PaKTOpOM LienecooOpa3Horo
pa3BUTHA.



Hoocdepa Britouaer:

- Tporiocdepy;

- TexHocdepy;

- UI3MEHEHHYIO YEIOBEKOM KHUBYIO U HEKUBYIO IIPUPOY;

- conmocdepy.

[MonsTre HOOChEphl KaKk «MBICIAIICH» 00010uky BBen B Hadane XX B. [1. Teitsap ne [lapaen u O. Jlepya.
Hopma peakuuu - npeaen MoaubuKanuoOHHOW U3MEHYMBOCTH IPU3HAKA, 00YCIOBIECHHBIA T€HOTHIIOM.
OOBIYHO KaYeCTBEHHBIE MPU3HAKU UMEIOT y3KHUE MPEIeIbl HK3MEHUYMBOCTH, 8 KOTMYECTBEHHbIEC TPU3HAKH
U3MEHSAIOTCS B IIUPOKUX Mpeesiax.

HykJ/ieMHOBbIE KMCJIOTBI - BBICOKOMOJIEKYJISIPHBIC OPTraHUYECKHE COCIMHEHUS, TOJIMHYKICOTHIbI,
OHMOJIOTUYECKH aKTHUBHBIE OMOIOIMMEPDI, 00pa30BaHHbIE HYKICOTUIHBIMU

ocrarkamu. HykiienHOBBIE KMCIIOTHI ObUIM OTKPBITHI B 1868 r. mBeiinapckum yuéubim M. @. Mumepom B
KJIETOYHBIX siipax. HyKkiienHOBbIE KMCIOTHI: IPUCYTCTBYIOT B KileTKax BCeX KUBBIX OPraHU3MOB;
BBITOJIHAIOT (PYHKIIMH 110 XPAHEHHUIO U NIepeaaye reHeTHIecKoi nHopMaIum; - y4acTBYIOT B
MeXaHHM3MaX peaju3aluy TeHeTHYecKor nH(OpMaLIUK B IPOIECCE CUHTE3a KIETOYHBIX OEIKOB.
Paznuuator n1Ba Trna HykiaenHoBbIX kucnot: JJHK nezokcupubdonyknennosyto kucnoty u PHK -
PUOOHYKIIEMHOBYIO KUCJIOTY. MOJIEKYIbl HyKJIEMHOBBIX KUCIOT - AJUHHBIC TOJUMEPHBIC 1IETIOYKH,
MOCTPOCHHBIE U3 MOHOMEPHBIX MOJIEKYII - HYKJICOTH/IOB.

Hyxkieotuasl - dochopHbie 3PUpPI HYKICO3HIOB.

Hyxneotuasl cocTosT us:

- a30TUCTOr0 OCHOBAHMUSI (IIlypUHOBOI'O WM MUPUMHUIUHOBOTO);

- yraeBoja (pubo3bl WK 1€30KCUPUO03bl); - OJHOTO MIIM HECKOJIBKUX OCTaTKOB (POCHOPHON KUCIOTHI.
HyxiieoTnpl BXOAST COCTAaBHOM YacThIO B HYKJIEHHOBBIE KHCIIOTHI, KOPEPMEHTHI U Jp.

O0MeH BewecTB (MeTabosn3M) - MOCiIEA0BaTeNIbHOE NOTpeOIeHUe, IpeBpallleHe, UCII0Ib30BaHue,
HAKOIIJICHHE ¥ MOTEPsI BEUIECTB U SHEPTHH B KHUBBIX OPraHU3Max

B mporiecce Ku3Hu. OOMEH BELIECTB MO3BOJSET OPraHu3MaM CaMOCOXPAHATHCA, PACTH, Pa3BUBATHCS U
CaMOBOCIIPOM3BOAMTHCS B YCIOBHUSIX OKPYKAIOIIEH CPebl, a TAKKe alaTHpoBaThes B Held. OOMeH
BEIIECTB COCTOUT U3 HEMPEPHIBHO MPOTEKAIOUINX MPOILECCOB ACCUMUIISIIIUY U JUCCUMMUIISIIUN U BKJIIOYAET
B ce0sl IpoLIecChl KaK Ha YPOBHE KJIETKU (METa00IM3M), TaK U Ha YPOBHE 1IE€JIOCTHON OCOOH.

OHTOreHe3 - MHIMBHyaJbHOE PAa3BUTHE OPraHU3Ma, COBOKYITHOCTh MOCIIEI0BATENBbHBIX
MOPQOJIOTHUUECKHUX, (PU3NOIOTHIECKUX U OMOXMMHYECKUX MPeoOpa3oBaHui,

IpeTepreBaeMbIX OPraHU3MOM OT MOMEHTA €0 3apOXKIECHUS 10 KOHIIA KHU3HU. OHTOTeHe3 BKIIIOYAeT pocT,
T. €. YBEJINUEHHE MACChI TeJa, €ro pasMepoB, 1uddepeHnpoBKy. TepMUH «OHTOr€HE3» BBEIEH .
I'exxenem (1866) mpu hopMyarpoBaHUN UM OMOT€HETHYECKOTO 3aKOHA.

OnuogoTBOpeHHE - CIMSHUE MYXCKUX U )KEHCKHX MOJIOBBIX KJIETOK (CIIEPMaTO30MI0B H SUIEKIETOK), B
pe3yibTare KoToporo odpasyercs 3urora. Omiog0TBOpeHHe o0ecreyrBaeT nepeaayy NHoToMKam
HACJIE/ICTBEHHBIX 33JJaTKOB KaK MaTEPUHCKOTO, TAK U OTIIOBCKOT'O OPTaHU3MOB.

OnTumaibHbli pakTop - Hanbosee GraronpusTHAas Uil OpraHU3Ma MHTEHCUBHOCTD 9KOJIOTHYECKOTO
dakTtopa.

IMapa3suTusm - (opma B3aUMOOTHOILIEHUH MEXTy OpraHu3MaMu

(pacTeHUsIMH, )KUBOTHBIMH, MUKPOOPTaHU3MaMH ), OTHOCSIIIMMUCS K Pa3HbIM BUAAaM, U3 KOTOPHIX OJHH
(mapasuT) UCIOoIb3yeT APYroro (X03sMHa) B KaUeCTBE cpe/ibl OOMTaHHs U UICTOUHUKA MHIIH, BO3JIarast pu
9TOM (YaCTUYHO HJTH TTOJIHOCTHIO) Ha X03MHA 00SI3aHHOCTH TI0 PETYIISINN CBOUX OTHOIICHHUH C BHEITHEH
cpemnou.

IMapTeHorene3 - ¢opma MOJIOBOTO pa3MHOKEHHS, IPU KOTOPOM JKEHCKHE MOJIOBBIE KIIETKH Pa3BUBAIOTCS
6e3 ortooTBopeHus. OOBIYHO MU MAPTEHOTEHE3E POXKIAAETCS

MIOTOMCTBO OJTHOTO TI0JIa - HJIM TOJIBKO CaMKH,

WX TOJBKO CaMIIbI.

IMenTuabl - OpraHUYECKHE BEIIECTBA, COCTOSIINE U3 OCTATKOB aMHHOKHUCIIOT, COSMHEHHBIX MTENTHIHON
CBSI3b10. B ')KMBBIX KJIETKax MenTHabl cuHTe3upyorcs n3 amnHoKucnoT nubo aBistoTcs mpoayKTaMu
oOMeHa 0erkoB. MHOTHE TPUPOTHBIE eI THIBI 001a/1al0T OMOIOTHIECKOH aKTUBHOCTHIO. Pa3znnyaror
JUIIETITU/IbI, TPUMIENTUBI U T. 11, @ TaKkoke noiaunenTuapl. K nentuaaM oTHOCATCS MHOTHE IPUPOIHbIE
OMOJIOTUYECKH aKTUBHBIC BEIIECTBA: HEKOTOPHIE TOPMOHBI (MHCYJIHH, aIpEHOKOPTHKOTPOITHBIN TOPMOH,
TJIFOKAaroH, Ba30NpecCuH, OKCUTOLMH ), aHTUOMOTHKH (TPaMUUUINH, OULIWIIIMH) U Jp.

IIuHOUUTO3 - TOTJIONIEHHUE KIJIETKOM M3 OKPYKAIOIIEH Cpelbl dKUJIKOCTH C CONCPKAIUMUCS B HEH
BemecTBaMu. OIMH U3 OCHOBHBIX MEXaHM3MOB IPOHUKHOBEHUS B KJIETKY BEICOKOMOJIEKYIISPHBIX



COEMHEHUI: MaKpOMOJIEKYJI O€IKOB, IITUKONPOTENI0B, TUMHUI0B. OTKPHIT aMEPUKAHCKUM YYEHBIM Y.
JIsroucom B 1931 r.

IIuTekaHTpoONbl - MPEACTABUTENN IPYIIbI IPEBHEHIINX JIIOJEH - apXaHTPOIOB. BriepBbie ckeneTHBIE
OCTaTKH MUTEKAHTpOIa (YepenHast KphIlKka, OeipeHHast KOCTb, 3y0Obl) OblTM HalieHbl Ha 0. SIBa B 1891 -
1893 . romanackuM ya€HbiM . [[ro0ya. [TuTexkaHTponsl OTIIMYAIKCH XOPOIIO Pa3BUTHIM
IPSIMOXOKIEHUEM, UMENN KpyNHbIH (B cpenHeM 900 cM 3 ) u ClI0KHO OCTpOEHHBIM Mo3r. Uepen y HUX
ObUT HU3KUI C YTJII0BaThIM 3aTHUIKOM U CUJIBHO

Pa3BUTHIM HaJl TIIa3HUYHBIM BAJIMKOM, HIDKHSS YETIOCTh 0e3 moa00pOo109HOr0 BEICTYMA. J[peBHOCTD
IIUTEKAHTPOIA ONPEAEIAOT 10 1,2 MIIH JIeT.

ILIAaHKTOH - COBOKYMHOCTH OPTaHW3MOB, OOMTAIOMIMX B TOJIIIE BOJIBI U HECTOCOOHBIX aKTHBHO
COIIPOTHBIIATHCS NEPEHOCY T€UEHUAMHU. K IIIaHKTOHAM OTHOCSITCSI MUKPOCKOIIMYECKHE BOAOPOCIIH,
poCTelIIe, HEKOTOPbIE paKkooOpa3HbIe, MOJUTIOCKU U p. MHOTHE OpraHu3Mbl INIAHKTOHA 00J1a/1al0T
CIOCOOHOCTBIO K CBEUEHHIO. Pa3myaroT (UTOIIAHKTOH U 300IJIaHKTOH.

ILnacTHAbl - OPraHOMIBI KJIETOK PACTCHUN, MMEIOIIHE TTIAIKYI0 HApYKHYI0 MEMOpaHy U BHYTPEHHIOO
MeMOpaHy, 00pa3yrollyto BEIpocThl. [lnacTuipl moxpasaenstorcs Ha JEHKOMIacThl, XpOMOILIACThI U
XJIOPOIIACTHI.

IL10THOCTH MOMYJISIMHU - YUCIIO 0CO0eH (’KHBOTHBIX, PACTEHUH, MUKPOOPTaHU3MOB) B pacuyéTe Ha
enHuLy 00b€Ma (BOABI, BO3yXa WM MTOYBBI) WU MOBEPXHOCTH (IIOYBBI MJIU JTHA BOJOEMA).
Iosunionausi - HacieICTBEHHOE U3MEHEHHE, CBA3AHHOE C KPAaTHBIM YBEJIMYEHUEM OCHOBHOI'O YKCIIa
XPOMOCOM B KJIeTKax opranusma. [lonumnnonaus mmpoko pacnpocTpaneHa y pactreHuil. O0bIYHO y
HOJIMIUIOUHBIX PACTEHUN 00Jiee KpYIIHbIE pa3MepBbI, IOBBIILIEHHOE COIEPKAHUE Psi/ia BELIECTB, JTyyYllas
YCTOMUYMBOCTh K HEOIArOMPUATHBIM YCIOBUSAM BHELIHEH Cpesbl U T. II.

ITosi0Boe pa3MHOKeHHMe - pPa3IUYHbIE BUIbI PA3MHOKEHUS )KUBOTHBIX U PACTUTEIbHBIX OPraHU3MOB, IIpU
KOTOPBIX HOBBIM OpraHnu3M pa3BUBAETCSl OOBIYHO U3 3UTOThI. 3Ur0oTa 00pa3yercs B pe3yJibTare
OIIOJIOTBOPEHUS, T. €. CIUSHUS )KEHCKUX M MYXCKHX IOJOBBIX KJIIETOK - raMeT. 3Urora Co4eTaer
HaCJIC/ICTBEHHbIE IPU3HAKU 000UX POAUTEINIEH.

IMomyasinusi - COBOKYITHOCTb 0COO€H OJJHOTO BHJIA, B TEUEHUE JTUTEILHOIO IPOMEKYTKA BPEMEHU
3aHUMaIOIas ONpeIeIEHHOE IPOCTPAHCTBO U BOCIIPOM3BOASIIAs ceOsl B TeueHUE OOJIBbIIOro Yucia
nokoJyieHuil. Ocodu 0HOM MOMYJALUN UMEIOT OOJIBIIYI0 BEPOSITHOCTh CKPEILIMBATLCS APYT C IPYTrOM, YEM
C 0COOSIMH JPYTUX MOMYJIALUI. DTO CBA3aHO C TEM, YTO JJaHHAsl COBOKYITHOCTb 0COOEH OT/eNieHa oT
JIPYTHUX TaKuX K€ COBOKYIMHOCTEH 0co0el pa3nuuHbIMU Oapbepamu (reorpadpuueckumMu, OMOI0rHYECKUMHU
u 1ip.). B mpenenax nomynaunu npoTekaroT NpoLecchl MUKPO3BOIIOIHH.

IIpaBus10 3K0JI0rHYeCKO MUPAMHUABI - 3aKOHOMEPHOCTH, COTJIACHO KOTOPOM KOJIMYECTBO
PAaCTUTENHHOTO BEIIECTBA, CIIY)Kalllero OCHOBOM IeNM MUTaHus, npuMepHo B 10 pa3 6onblie, yeMm macca
PACTUTENBHOSIHBIX KUBOTHBIX, U KaX/IbII MOCIEYIOINN MUIIEBON YPOBEHb TaK)Ke UMeEET mMaccy, B 10 pa3
MEHBIIYIO.

IIpuHUMN KOMIIIEMEHTAPHOCTH - B3aMMHOE COOTBETCTBUE, 00ECIIEUNBAIOIIEE CBSI3b JOTOIHSIOIINX
JPYT Apyra CTPyKTyp (MaKpOMOJIEKYJl, MOJIEKYJI, PaJAUKaJIOB) M ONPEAEIIeMOe X XUMUYECKUMU
cBoricTBaMH. KOMIUIEMEHTapHOCTD LIeNel HYKJIEMHOBBIX KMCIOT OCHOBAHA HA B3aUMOJCHCTBUN BXOISIINX
B X COCTaB a30TUCTHIX OCHOBaHUH. TOJIBKO MPH PACIONOKEHUH afieHuHA (A) B OJTHOW LENH MPOTHB
tumuHa (T) (umm ypauuna (Y)) B apyroi, 1 ryanusa (r) - npotuB nuto3usa (L), B 3THUX Lensax Mexay
OCHOBaHUSIMU BO3HUKAIOT BOJAOPOIHBIE CBA3H.

IIpuponnbie pecypebl - €CTECTBEHHBIE PECYPCHI, YaCTh BCEH COBOKYITHOCTU MIPUPOIHBIX YCIOBUMA
CYILIECTBOBAHMsI YEJIOBEUECTBA U BAKHEHIIINE KOMIIOHEHTHI OKPY’KAIOLIEH €ro €CTECTBEHHOU Cpeibl,
HCIIOJIb3YEMbIE B IIPOLIECCEe OOIIECTBEHHOTO MPOU3BOICTBA IS LIeeH yI0BIETBOPEHHS MaTePUAIbHBIX U
KyJBTYPHBIX TOTpeOHOCTEH 001IecTBa.

IIpoayueHTsl - aBTOTpOGHBIE OPraHU3MBbI, TPOU3BOAIINE OpraHNYECKHUE BEIIeCTBAa U3 HEOPraHUUYECKUX
coctaBisolMX. [IpoayleHTsl ci1yaT epBbIM 3BEHOM IHILEBOM LIETIN U 3KOJOTNYECKONW MTUPAMMU/IBL.
IIpoxkapuoTthl - IpeBHeiIINE OPraHU3Mbl, HE 00J1aat0INe TUTUYHBIM KJIETOUYHBIM SIIPOM U
XpOMOCOMHBIM amnmnaparoM. HacneacrBenHast nnpopmanus nepeaaércs u peanusyercs yepes JJHK.
[TpokapuoThl pa3MHOXKAIOTCS JIeJIeHHEeM 0e3 BhIpaXXEHHOI0 MOJI0OBOTro nporecca. K mpokapruoram
OTHOCATCS] OaKTEpPUHU, CUHE - 3€JIEHBIE BOJOPOCIH, PUKKETCHH, MUKOIUIa3Mbl U JP.

IIpodasza - mepsas daza neneHus kKieTku u e€ saapa. B mpodasze ceTuaras cTpykTypa XpomMaTrHa siapa
IIOCTENIEHHO NEPECTPAUBAETCSI B OTAEIbHBIE XpoMOcoMBlL. [Tpu aTom Bo3HukaeT cninpanusanus JHK,
MaTepHal sIIPHIIIKA IEPEXOJUT B XPOMOCOMBI, a sifiepHasi 000JI04Ka

ucyesaer.



Anadaza - TpeThs cTagus, WK pa3za, MUTOTHIECKOTO JeJIeHUs (MUTO3a) PACTUTEIILHON 1 KUBOTHOM
KJIeTkH. Bo Bpemst anagazbl COCTaBISIOMINE KaKIYI0 XPOMOCOMY XPOMAaTUABI (MM CECTPUHCKHE
XPOMOCOMBI) Pa3beAUHSAIOTCS U PACXOJATCS K IPOTUBOIOJIOKHBIM IOJIIOCAM KIIETKH.

Tenogasza - 3akmounTenbHas cTagus MUTo3a. B Tenodase 3akaHuMBaeTcst IBUKEHUE XPOMOCOM;
MUTOTHYECKHUH anIapaT pa3pylaeTcs; BOSHUKAIOT SAPBIILKH; BOKPYT K&KIOW U3 JOUYEPHUX TPYIII
XPOMOCOM, PacCIIOIOKEHHBIX Ha POTUBOIOIOKHBIX MOJIIOCAX KIETKU, 00pa3yercs siepHas 000JI04Ka;
Hapsy C PEKOHCTPYKIHEH JOYepHUX SAep POUCXOAUT pas/iesieHHe Tesla KIETKU U 00pa3yroTcs /Be
kietku. [TpopomxurensaocTs Tenodassl ot 1,5 1o 400 muH.

Pacuenienne NpU3HAKOB - TOSBJICHHE B IOTOMCTBE THOpHU/Ia (T€TepO3UTroThl) 0COOCH (KIETOK)
Pa3IMYHOTO TEHOTUNIA U KaK CJIEACTBUE Pa3IMYHOro (heHOTHUIA.

PexyueHTbl - rerepoTpodHble OpraHu3Mbl, IPEBPAILAIOLINE B XO€ XKU3HEACATEIbHOCTH OpraHUYEeCKHe
OCTaTKH B HEOPTaHWYECKHE BEIIECTBA. THUIMMYHBIMHI peAyIICHTaMH SBIISIOTCS OAKTEPUU U TPUOBI.
PenyneHTsl - 3aKIH04YMTENBHOE 3BEHO B IHILEBOM LIETIHA B 9KOJIOITMYECKON MUPAMUJE.

PeneccuBHBIN NPU3HAK - NPU3HAK, KOTOPBIN IIEPeNaETCA 110 HACIEACTBY, HO IIOJIAaBIIAETCA, HE
IIPOSIBIIAACH Y TETEPO3UTOTHBIX IIOTOMKOB, ITOJIYYE€HHBIX IIPH CKPEIMBAHUU.

Pubo3a - MoHocaxapuj, MpUCYTCTBYIOUIUI BO BCEX KUBBIX KileTkax B coctaBe PHK.
Pubonykinennosbie kucjaorsl (PHK) - Tvn HyKI€MHOBBIX KHCIIOT; BHICOKOMOJIEKYIISIPHBIE
OpraHUYecKHe COeIMHEeHHs], 00pa30BaHHbIEC HYKIEOTHIaMH, B KOTOPbIE BXOJAT: aIeHUH, TYaHUH, LINTO3HUH,
ypauuia u caxap pubo3a. B kinerkax Bcex kuBbix opranusmo PHK yuyacTtByroT B peaninzanuu
reHerndeckoit nupopmanuu. Hekoropsie PHK obnanator aktuBHOCTBIO pepmenToB. PHK - nunelinbie
HOJIMHYKJIEOTH/IBI C JUIMHOM 1IENH OT HECKOJIBKUX JIECATKOB J0 AECATKOB THICSIY HYKJIEOTH/10B
(monexynspuas macca ot 10 - 20 x 103 10 5 - 6 x 106), npuyém Kakas UHAUBUAYaIbHAS
pUOOHYKIIEMHOBAs KUCIIOTA UMEET ONPEACIEHHYIO MOCIEI0BATENbHOCTh HYKIeoTH10B. B oprann3zme PHK
HaXOJATCS IJIaBHBIM 00pa30M B BHJI€ KOMILJIEKCOB ¢ OenkaMu - puOOHyKieonpoTeuaoB. Padnnyaror tpu
ocHOBHBIX Bujga PHK:

1) pubocomusie (p - PHK);

2) tpancnopthsle (T - PHK);

3) maTpuunble, Wi uHGopManuonusie (M - PHK, wim u - PHK).

Pu6ocomusnie PHK (p - PHK) Bxon4T B coctaB pu00COM U y4acTBYIOT B CUHTE3€ OEJIKOBBIX MOJIEKYIL.
Tpancnoprtasie PHK (1 - PHK) nepeHocsaT aMuHOKHCIOTH K puOocoMaM - MYHKTaM MOCTPOEHUS
6enkoBbIx Makpomosekyi. Mapopmanmonnsie PHK (u - PHK) cy:xar MmaTtpuniamu 1u1st cuHTe3a O€KoB,
HECYT B [1OCJIEI0OBATEIbHOCTH TPUILIETOB CBOMX HYKJICOTH/I0B 3aIHCh IEPBUYHON CTPYKTYPBI OEIKOBBIX
MOJIEKYJL.

PubGocoma - BHyTpukIeTo4Has yacTuua, cocrosias u3 PHK u Genkos, ocymiectsistomas OMOCUHTES
Oenka. Pubocombl 0OHapyX eHbI B KJIETKaX BCeX 0€3 UCKIIOUEHHUS KUBBIX OPIraHU3MOB: OaKTepHii,
pacTeHui 1 )KMBOTHBIX. OJTHA KJIETKA COAEPKUT THICSUU MITU JIECATKH ThIcsd pruOocom. Kaxnas pubocoma
COCTOUT U3 JIBYX CYOBEAMHUI] OOJBIIION U MaJIOM.

PHK - nonumepasa ¢epMeHT, OCYIECTBIISIONINI TPAHCKPHUIILIUIO JHK.

Canpogaru - XUBOTHBIE, MUTAIOLIUECS TPYIIAMU JPYTUX )KMBOTHBIX. V3 MIIEKONUTAIONINX MUTAIOTCS
na/lajbio IJIaBHBIM 00pa30M TMeHbl, U3 ITUL] - T'pU(bI, BOPOHBI, U3 HACEKOMBIX - >KYKH MEPTBOEJIbI U
KOK€eJIbl, TMUNHKH MaJaJIbHbIX U MSACHBIX MY X, U3 BOAHBIX )KUBOTHBIX - B OCHOBHOM HEKOTOpPBIE
pakooOpa3Hble (0COOEHHO JJOHHBIE OOKOIIaBhl, peuHble paku). YacTHUHBIMU canpodaramMu sBISIOTCS
MHOTHE XUIHUKU U BCESIHBIEC )KUBOTHBIE. Y HUUTOKasi THUIOIIKE OCTATKH, canpodary BHIIOIHSAIOT POJb
CaHUTapOB.

Cum0Omo03 - cocyiiecTBoOBaHUE 0co0el ABYX BUAOB, IPU KOTOPOM 00a mapTHEpPA BCTYMAOT
BHEIIOCPEACTBEHHOE B3aUMOAECHCTBUE C BHEIIHEN CPEIOH; PETYIISLMSI OTHOLIEHHUH C MOCIEIHEN
OCYIIECTBIISIETCS OOIIMMH YCHIIMSMHU, COBMECTHOI J1€ATEIbHOCThIO 000X OPraHU3MOB.

CuHaHTpONbI - MPEICTABUTENN APEBHEHIINX NCKOMAEMBbIX JIFOAEH, CKEJIETHbIE OCTaTKU KOTOPBIX OBLITH
BIiepBble 0OHapyxeHbl B Kutae B 1927 r. CunanTtporsl o6saganu 6os1ee KpymHbIM YepenoM (B CpeiHeM
1040 cMm 3) u 6os1ee BBICOKUMH JIOOM M CBOJIOM 4eperna, 4eM MUTEeKaHTponbl. CKOIICHHE 30JIbI U yTIIEH,
000KEHHBIE KOCTH JKUBOTHBIX (TUTAaHTCKUN OJIEHB U JIp.) CBUIETENBCTBYIOT 00 YMEHUH 3TUX JItOJeH
II0JIb30BAThCSl OTHEM.

Bpewms cymecTBoBaHHsI CHHAHTPOIIOB - 0K0JIO 400 THICSY JIET TOMY Ha3as.

CnepMaToreHe3 - o0pazoBaHHE MYXCKHUX MOJIOBBIX KJIETOK (CIIEPMaTO30UI0B):

- Y HU3IIMX PAaCTEHUN - BaHTCPUIUAX;

- y BBICIIUX PAcTEHHH - B IBUIBLIEBOI TpYOKe;

- Y )KHBOTHBIX - B CECMCHHUKE.



Cykueccus - mociieIoBaTeIbHas CMEHa OJHUX (PUTOIIEHO30B (OMOIIEHO30B, OMOTEOIIEHO30B) APYTUMH Ha
OTIpeNIeIEHHOM y4yacTKe cpebl. Pa3nuyaroT nepBUYHbBIE CYKIIECCUU (HAa IEPBUYHOCBOOOIHBIX OT OYBBI
IpPyHTaX) ¥ BTOPUYHBIE (HA MECTAaX pa3pyIIEHHBIX COOOIECTB, I'/le I0YBA U HEKOTOPBIE )KUBBIE OPIraHU3MBbI
coxpaHuiuch). [Ipumepsl cykiieccuil: IOCTENEHHOE 3apacTaHNe ChIITYYHUX IECKOB, KAMEHHUCTBIX POCCHINEH,
oTMenel (epBUYHast); 3aCEJIEHUE PACTUTEIIbHBIMU U )KUBOTHBIMU OpPraHU3MaMHU 3a0pOILEeHHbIX
CeNIbCKOXO3SHCTBEHHBIX 3eMeTIb - 3alieKeH, BRIPYOOK U Jp. (BTOpUYHAS).

CuenJieHne reHOB - COBMECTHas Iepejiaya AByX WM 0ojiee FeHOB OT pOJUTEIeH TOTOMKaM.
OOBbsicHsIETCS TEM, YTO 3T I'€HBI JIEKAT B OJTHOM XPOMOCOME, T. €. IPUHAAJIEKAT OJHOM IPYIIE CLETICHUs
U [I03TOMY HE MOTYT Clly4yaiiHO IepeKOMOMHUPOBATHCS B MEHO03€, KaK 3TO ObIBAET

IpY HAaCJIeIOBAaHUU T€HOB, JIXKAIIUX B Pa3HBIX XpoMocomax. CIiernieHne reHoB ObUI10 OTKpBITO B 1906 T.
AHIIMMCKUMHU reHeTukamu Y. barconom u P. [lennerom.

TuMHMH - TUPUMHIMHOBOE OCHOBAHUE, OJHA U3 YETHIPEX OYKB reHerudeckoro koaa (T). Tumun
COJIEPKUTCS BO BCEX KUBBIX oprannzMax B cocrase JJHK. B HeGomnb1ux konnyecTBax BCTpeyaercs B
tparcnoptHoii PHK (T - PHK).

Tpanckpunuus - 6uocunte3 PHK nHa matpune JIHK, B Xo1e koToporo mnocienoBareaIbHOCTh
nykieotuioB J{HK nepenuceiBaercs B HykineoTuanyto nocaenosarenbHocTs PH K. Ocymectsisiercs B
KJIETKaX OpraHu3Ma.

Tpancasuusi - nporecc OMOCHHTE3a MOJIUIIENTUIHBIX LeNel OEIKOB B )KUBBIX KJIETKaX. 3aKIIH0YaeTCs B
CUMTBHIBAHUY T€HETUYECKON MH(OPMAINH, IPEACTABICHHON B

BUJIE [1OCTIEI0BATEIbHOCTH HYKJICOTUI0B B MOJIEKYJIaX UH(OPMAIIMOHHBIX

PHK (u - PHK), npuuém HykneoTuanas nocienosarenbHocts U - PHK onpenenser nocnenoBatenbHOCTD
aMHHOKHUCIIOT B CHHTE3UpYeMBbIX Oenkax. TpaHcasuus ocylecTBIseTCsl puboCoMaMu, ¢ KOTOPbIMU
cBs3bIBatoTCA U - PHK 1 akTMBHMpOBaHHbBIE aMUHOKHUCIIOTHBIE TPOM3BOAHbIE TpaHcnopTHEIX PHK (T -
PHK).

Tpunjer - xomMOuHaIMA U3 TPEX MOCIIEIOBATEIHHO PACIIONOKEHHBIX HYKJICOTHIOB B MOJICKYJIE
HYKJIEHHOBOU KHCJIOTBI.

YrieBoabl - 0o0LIMpPHAs rpyNIa OPraHnYECKUX COeIMHEHUH,

COCTOSIIIMX U3 YIJIEPOJa, KUCIOPOJa U BOJOpOoa. BXOsAT B cOCTaB BCEX KUBBIX OPraHU3MOB. YTJIEBOBIL:
- SIBJIAIOTCSI CYIIECTBEHHOM YacThIO MUIIIEBOIO PallMOHA Y€JI0BEKa U MHOTUX JKUBOTHBIX;

- [IOJIBEPrasiCh OKUCIIUTENIbHBIM IPEBPAILLICHUSM, 00€CIIEeUNBAIOT BCE JKUBbIE KJIETKH SHEPIHE;

- coziepKaTcs B KJIIETOUHBIX 000JI0UKaX U APYrUX CTPYKTYpax;

- YYaCTBYIOT B 3allIUTHBIX PEAKLUAX OPraHU3MA;

- HCIIOJIb3YIOTCS B MEAMIIMHE.

VYrieBoab! NOAPA3AEIAOTCA HA MOHOCAXaPHIbI, OJINTOCAXapU/Ibl U TIOJUCAXapHUIbL.

Ypauua - nupuUMHIMHOBOE OCHOBaHUE, OJHA U3 YETHIPEX OYKB reHeTndeckoro koza (V). Bnepseie
oOHapy>eH B 1900 r. B mpolyKTax pacilerieHus IpOXIKEBbIX HYKIEHHOBBIXKUCIOT. [IpucyTcTBYETBO
BCEX JKUBBIX KJIETKAX, BXO/I B COCTaB MHOTHUX HYKJIEOTHJIOB M pUOOHYKJIEMHOBBIX KUCIIOT.

@aronuTo3 - NPOLECC AKTUBHOTO 3aXBaThIBAHMSI U MTOTJIOLIEHUS KUBBIX U HE)KUBBIX YaCTHI]
OJIHOKJIETOYHBIMU OPTaHW3MaMHM UM 0COOBIMU KJIETKaMH ((aronuTaMu) MHOTOKJIETOYHBIX )KUBOTHBIX
opranusMoB. SIBnenue 6bu10 OTKpbITO W. . MeunnkoBeiM B 1882 T.

@eHoTUIl - COBOKYIMHOCTh BCEX BHYTPEHHUX M BHEIIHUX IIPU3HAKOB U CBOWCTB 0COOH,
copmHpoBaBIIUXCs Ha 6a3e reHOTUNa B Iporecce e€ MHANBUYAIbHOTO pa3BUTHs (OHTOTEHE3a).
®epMeHTHI - OMOJIOTMYECKHE KaTaIU3aTOPhL; 0 XUMUUeckor npupoje - 6enok wiu PHK. ®epmenTtst
00513aTeJIbHO MPUCYTCTBYIOT BO BCEX KJIETKAX KHBOI'O OpraHU3Ma.

VYckopsisi OnoXUMHUYECKUE peakliuy, (PepMEHTHI HAMPABJISIOT U PEryIUPYIOT OOMEH BEIECTB.

dujioreHe3 - NCTOPUYECKOE PA3BUTUE OPTAHU3MOB; SBOJIFOINS OPTraHUYECKOTO MUPa, Ppa3IMYHbIX
CUCTEMAaTUYECKUX IPYII, OTACIbHBIX OPIaHOB U X CUCTEM.

@OUTONIAHKTOH - COBOKYIMHOCTh MUKPOCKOIIMYECKUX PAaCTEHHUH, 0OUTAIOIUX B TOJIE MOPCKHUX H
MPECHBIX BOJ U MEPEIBUTAOIINXCS O] BIUSHUEM BOJHBIX TEUEHUI.

@oTonepuoau3M - peaklys OPraHM3MOB HAa CMEHY JHS U HOYM, IPOSIBIIAIONIAsICA B KOJICOAHUAX
MHTEHCUBHOCTHU (PU3HOJIOTUYECKUX TpolieccoB. B HanOounbieit mepe GoToneproau3M CBOMCTBEH 3eEHBIM
pacTeHusiM, (POTOCHH Te3 Y KOTOPBIX HIET Ha cBeTy. TepMuH «poronepuoausm) Beenu B 1920 r.
Awmepukanckue yu€nbie Y. ['apuep u I'. Ammapy.

®oToCcHHTE3 - NpEBpalleHUE 3€JIEHBIMU PACTEHUSAMHU U HEKOTOPBIMH MUKPOOPIaHU3MaMHt JTy4UCTON
sHepruu CoJIHIA B DHEPIHIO XUMUYECKUX CBA3ECH OPraHU4eCKUX

BeniecTB. @OTOCUHTE3 IPOUCXOANT € yHACTHEM IOTJIOMIAIOUINX CBET MUTMEHTOB, MPEXK/IE BCETO
xnopodumia. DOTOCHHTE3 00ECIIEYNBACT BCE 36MHBIE OPTaHU3Mbl XUMUUYECKONU SHEPTHECH.



XemocHuHTe3 - Ipolecc 00pa3oBaHUs HEKOTOPBIMU MUKPOOPraHM3MaMH OPraHUYECKHUX BELECTB U3
JBYOKHUCH YTJIIE€pOJa 3a CUET IHEPTUU, II0JIy4aeMOU IIPU OKUCIICHUU HEOPTraHUYECKUX COCIUHECHUMN:
aMMHaka, BOJI0poJa, COEAMHEHUI Cepbl, 3aKUCHOTO Kene3a. XemocuHTe3 oTkpbul B 1887 r. C. H.
Bunorpazackuii.

XumHnYecTBo - (hopMa B3aMMOOTHOILEHUI MEX/ly OpraHu3MaMH pa3HbIX BUJIOB, U3 KOTOPBIX OJIUH
(XMIIHUK) TOeaeT Apyroro (>KepTBY, 100BIYY), OOBIYHO MPEIBAPUTEIILHO YOUB €TO0.

XJI0pOIJIACThl - BHYTPUKIETOYHBIE OPraHOUIBI PACTUTEIILHON KIIETKH, B KOTOPBIX OCYILECTBISAETCS
dorocuHTe3. XIIOPOIIACTHI OKPAIICHBI B 3eNIEHBIN 11BeT. Hamune coOCTBEHHOTO TeHETUYECKOTO arapara
U O€JIOKCUHTE3UPYIOLIEeH CUCTEMBI 00ECIIEUNBAIOT XJI0POIIACTaM OTHOCUTENIbHYIO aBTOHOMMUIO.
Xuopoguiaia - 3en€HbINM IUTMEHT PACTECHUH, COAEpKaluiics B XjaopoIrutactax. I1o xumuaeckomy
CTPOEHUIO CJIOKHOE UKINYECKOE COeAMHEHUE MOP(UPHH, COAEPIKAIIUNA aTOM MarHHsL.

B npornecce dporocunTe3a XI0pOGUILT MOTIOMIAET CBETOBYIO YHEPTHUIO U MPEBPAIIAET €€ B JHEPTUIO
XMMHUYECKHX CBsI3el opraHnyeckux coeanHeHnil. Hazpanue «xyopoguiun ObUI0 JaHO (PpaHIy3CKUMU
xumukamu 11. Ilensree u 7K. KaBaHTy 3€1€HOMY CIMPTOBOMY PaCTBOPY CMECH PACTUTENBHBIX IUTMEHTOB B
1817 .

Xpomatuaa - CTPYKTYpPHBIN 3JIEMEHT XPOMOCOMBI, (POPMHUPYIOLIHIACS B HHTEp]a3e aapa KICTKH B
pe3yibTare periuKanum (yJBOeHUs) XpOMOCOM. B MUTO3€ XpoMOCOMa COCTOUT U3 JIBYX XPOMaTH],
Ka)KIasi U3 KOTOPBIX [1OCJIE PACXOKIEHUS B IOUEPHUE s1Ipa CTAHOBUTCS CAMOCTOATEIbHON XpoMocoMoi. B
Mei03e TOMOJIOTHYHBIE XPOMOCOMBI, COMMKAsACH TIOMAPHO, 00Pa3yIOT CTPYKTYPY U3 YETHIPEX XPOMATH T
(OuBasieHT).

XpoMaTHH - HYKIECONPOTEH] KJIETOYHOIO s1/1pa, COCTABIIAIOIINI OCHOBY XPOMOCOM.

Xpomomepa - MHTEHCUBHO OKPAIIMBAIOLIMICA y4aCTOK XPOMOCOMBI, XOpOLIO HaOIr01aeMblil B mpodase
MeH03a, KOraa XpoMOCOMa UMEET BT TOHKUX HUTEHN C YEPEAYIOIMMHUCS yTOIIIECHUSIMHU.

XpomMoniacTsl - IUIACTU/IBI CO CI1a00BBIPAXKEHHOM BHYTPEHHEN CTPYKTYpoil. XpoMoIiacTel 00pa3yroTcs
U3 XJIOPOIUIACTOB U JIEHKOIUIACTOB; COAEPKAT IPEUMYIIECTBEHHO KENThIE MUTMEHTHI (KapOTHHOU/IbI),
UHTEHCUBHO CUHTE3UPYIOLIMECS IIPU CO3PEBAHUHU IUIOI0B C OJTHOBPEMEHHBIM pa3pyLIeHHEM XJIopoduia.
XpomoruiacTel 00yCIOBIMBAIOT OCCHHIOIO OKPACKY JTMCTHEB PACTECHHIA.

Xpomocoma - caMOBOCHPOU3BOASAIIMICS CTPYKTYPHBIN JIEMEHT siipa KiieTkH, coaepxkamuid JIHK, B
KOTOPOH 3aKiItoueHa reHeTHIecKas (HacieacTBeHHas ) nHpopmanus. Yucno, pasmep u popmMa XpoMOCoM
CTPOTO OTPENENEHbI U CIeUn(PUIHBI U KaXa0To BUaa. OTAeabHast XpOMOCOMa COCTOUT U3 OIHOM MU
HECKOJIbKUX Iap XpoMOHEM. Paznu4aioT roMooruysble (mapHble, COOTBETCTBYIOIINE) U HETOMOJIOTHYHbIE
XPOMOCOMBI. B BUI€ YETKUX CTPYKTYpP XPOMOCOMBI Pa3aIn4MMbl B MUKPOCKOII TOJIBKO IIPU JEJICHUU
KJIETOK.

XpoMocOMHBIH HA0OpP - COBOKYIHOCTh XPOMOCOM, 3aKJIFOUEHHAs B sApe JII000H KIETKH Tea
PAaCTUTENHHOTO WM )KUBOTHOTO OPraHU3Ma; XapaKTepU3yeTcs MOCTOSHHBIM /ISl KaXKI0ro OMOJIOTHYECKOro
BU/JIA YUCIIOM XpPOMOCOM, ONPEEIEHHON UX BETMUUHON U MOP(OIOrMUECKUMU OCOOCHHOCTSIMHU.
LlenTpHOIN - MOCTOSHHBIE CTPYKTYPBI BCEX )KMBOTHBIX M HEKOTOPBIX PACTUTENBHBIX KJIETOK, OCHOBHAs
4acTh KJIETOYHOTO LeHTpa. LlenTpronu umerotr nunuuapudeckyo popmy, mmny 0,2 - 0,8 MKM, UX CTEHKA
COCTOUT M3 JIEBATH I'PYII MUKpPOTpyOouek. B Henensmecs KieTke MMEIOTCs JBe MpHIIeKalne Apyr K
Ipyry neHtrpuoni. [Ipy neneHnn KIeTKn OHU pacXoasTcs K IOJIFOCaM, ONPEEIIsis OCh BEPETEHA JIEICHHUS
KJIETKU. Y IBOEHUE Ka)KJIOM LIEHTPUOJIM TPOUCXOIUT, KaK MPaBUJIO, B KOHIIE JICTICHHUS.

LlenTpoMepa - ydacTOK XpOMOCOMBI, YAECPKUBAIOIINI BMECTE ABE XpoMaTUbl. Bo BpeMs neneHus KIeTKU
LIEHTPOMEPA HAIPABJISAET IBUKEHNE XPOMOCOM K IOJIOcaM KJIeTKH. LlenTpomepa nmeer Bua
XPOMATHYECKON JECTTUPAIIN30BAHHON MEPETAKKHU.

IlenTpocoma - opraHouj, IpUHUMAIOIINHN y4acTHE B JEJIEHNN KIETKU. LleHTpocoma - y4dacTok
LUTOIUIA3MBbI, OKPYKAOIIEH [IEHTPHOIH, PACIIOIATAIOIINUNCS 110 COCEICTBY C SAPOM U UMEFOIIHNI
MOCTOSIHHYIO CTPYKTYPY U3 AEBITH YIbTPAMUKPOCKONUYECKHUX MMaJOYKOBHIHBIX 00pa30BaHUH.

Huxa Kpebea - nuxnnyeckuil pepMEeHTATUBHBIN MPOLIECC MOTHOTO OKUCIIEHUS B OpraHiu3Max
aKTUBUPOBAHHOM ykcycHOU kucioTsl. L{ukn Kpebca - koHeuHbIi 3Tam, 3aBepIuarolifii pacaja yrieBoioB,
JKUPOB U OETTKOB B OPraHU3ME KUBOTHBIX, B PE3YJIbTaTe€ KOTOPOTO HAKAIJIUBACTCS SHEPT U,
o0ecreunBaroas )KU3HeAeITeIbHOCTb.

LuTo3MH - MUPUMHINHOBOE OCHOBAaHUE, OJJHA U3 YETHIpEX OyKB reHerudeckoro koaa (u). Lurozun
COJZIEPKUTCS BO BCEX KHUBBIX OpPraHU3Max B COCTAaBE HYKJIEHHOBBIX kHcaoT. C pubo30ii (yrieBoa) oopasyer
HYKJICO3U]] LIUTHIUH.

IlnTonna3ma - BHesAepHas 4acTh IPOTOIIA3MbI KJIIETOK KMBBIX OPraHU3MOB, OTPAaHUYEHHAs! KIIETOUHON
MeMOpaHoii. TepmuH «uToriazmay npematoxer J. Ctpacoyprepom B 1882 r. B nuromnnasme paznuyaror:



IIOCTOSIHHBIE BKIIIOYEHUSI - OPraHOUAbl - YHHMBEpCAJIbHBIE CTPYKTYPBI KJIETKH, CBA3aHHBIE C
BBITIOJIHEHHEM €€ OCHOBHBIX (DYHKITUI (MUTOXOHAPHH, anmapar [ ojbpKu, SHAO0IUIa3MaTHIECKas CETh,
pUOOCOMBI, IJIACTU/BI U JIP.); BPEMEHHBIE BKIIIOYEHHS - OTJIOXKEHHUS CHEeUU(PUIECKUX BEIECTB (JINIUBI,
YTJIEBOMBI, OCNIKU, TUTMEHTHI, CEKPETOPHBIE TPaHYJIbl); CHIeIUaIbHbIE 00pa30BaHUs - MHOGUOPHILILI,
TOHO(GUOPWILIBI U Ap. Bee BKIIIOUEHNS OrpyKEeHbI B THANIONIIa3My, OTHOCUTEILHO TOMOI'€HHYIO YacTh
[IUTOILIA3MBI, IPECTABIISIONIYIO COO0M KOJTOUTHBIN paCTBOP MHOTHX MOJIEKYI.

IITamMm - yucTas KylIbTypa ONpPEAesIEHHOIO BU1a MUKPOOPTaHU3MOB, MOP(OJIOrHUECKUE U
(U3UOTIOTHUECKUE OCOOCHHOCTH KOTOPOM N3YyYEHHBI.

JKoJ0rnyecKasi nupamMmuaa - rpaduyeckoe U300pakeHue COOTHOLIEHUS MEKIY IPOAYLIEHTaMH,
KOHCYMEHTaMH U PEeIyLEHTaMU B 9KOCUCTEME, KOTOPOE BBIPAKACTCSL:

- B €IMHMIIAX MAcCHI (MUpaMuia bmomacc);

- B UHCJIe 0co0ei (mupamuia ynucen DIITOHA);

- B 3aKJIFOYEHHOM B 0CO0OAX 3HEPruM (MMpamMuia SHEPruHn).

JKOJ0rnYecKasi cucTeMa (9KOCHcTeMa) - €IWHBIA IPUPOAHBIA WM TPUPOAHO-aHTPOIIOTCHHBIH
KOMILJIEKC, 00pa30BaHHBIN )KMBBIMHU OpPraHU3MaMU U CPeJON UX OOUTAHUS B KOTOPOM JKUBBIE M KOCHBIE
HKOJIOTHYECKUE KOMITOHEHTHI COEIMHEHBI MEXKIY COOON MPUUYUHHO — CIIEICTBEHHBIMH CBS3SIMU, OOMEHOM
BEILIECTB U PACIIPEIeIEHUEM ITI0TOKA SHEPTUH.

JKoJ0rn4ecKkuii pakTop - ycioBue cpebl, Ha KOTOPOE )KUBOE pearupyer NpucrnocoOnTeIbHBIMU
peaKusiMi. DKOJIOTHYECKHE (haKTOPBI ONPEEIISIOT YCIOBUS CYIIECTBOBAHUSI OPTaHU3MOB. Pazmmuarot
abuoTuyeckure, OMOTUYECKHE U aHTPOIIOTEHHbIE IKOJIOTHYECKUE (PaKTOPBHI.

IJKTOAEepMA - HAPYXKHBIHN CJION CTEHKU TeJa KAIIEYHOMOIOCTHBIX

KUBOTHBIX (IIPECHOBO/IHBIN MOJIMII THJIPA)

JHTO/epMAa - BHYTPEHHUH CIIOW CTEHKH TeJIa KUIIEYHOIOJIOCTHBIX KHUBOTHBIX.

JHAOMIA3MATHYECKAsA CeTh - OPraHOU]] YKapuoT; COBOKYITHOCTb COOOLIAIOIMXCS KaHAJIBLIEB,
BaKyOJICH U «IIHCTEPH», OTPAHUYCHHBIX [IUTOILIa3MaTHYECKIMHA MEMOpaHaMU C PACIIONIOKEHHBIMH HA HUX
pubocomaMu. DHIOMIa3MaTHUYECKas! CETh CIYXKHUT PETYIATOPHON CUCTEMOM KIIETKHU, Yepe3 KOTOPYIO
OCYIECTBIISIOTCS TMPOLIECCH OOMEHa

BelecTB. Pa3nuyaroT riaikyro U rpaHy IsIpHYIO SHAOIUIa3MaTHueckue cetu. ['aakas sHaomia3MaTuuecKas
CeTh - DHJOIIA3MAaTHYeCKas CeTh, IUIIEHHAS PUOOCOM, B KOTOPOM

IPOMCXOJAT CUHTE3 U NIepeMellleHe JUMUI0B U TIMKOreHa. ['panyispHas sHJ10MIa3MaTuyeckast ceTb -
9H/IOTIIA3MATHYECKas CETh, COCTOSINAS M3 MEMOPAaHHBIX MEIIOYKOB «<IIUCTEPH), IIOKPHITHIX
pubocomamu. Ha pubocomax CUHTE3UPYIOTCS OENKH.

JYKApHOTHI - BBICIINE OPTaHU3MBbI, YETKO O(POPMIIEHHBIE pa KOTOPBIX 00J1a/1at0T 000I0YKOM,
OTJeNSAIoUIel uX OT HUToIuIa3Mbl. K sykaproTam OTHOCSTCS TPUOBI, paCTECHUS

Y )KUBOTHEIE.

SnepHasi 000/104Ka - MOJIEKYJIIPHAs CTPYKTYpa, OTTPaHUYMBAIONIAS PO KIETKU 3YKapuoT OT
OKpykarorien nuromaazMbel. COCTOUT U3 ABYX NapajuIeIbHBIX JIUIIONPOTEUTHBIX MEMOpaH.

SAApbINIKO - TUIOTHOE TEJNbLIE BHYTPU s/ipa KIETKU. SIAPBIIIKO COCTOUT U3 pUOOHYKIEOPOTENIOB.
SAnpeiko yyactByeTr B 00pa3zoBaHu pudocoM. OOBIYHO B KIIETKE

UMEETCS OJJHO SAPBILIKO.

Siinex/eTka - >KEHCKas MMoJoBas KieTka. SifekneTka oopa3yercsi B SMYHUKE B pe3yJIbTaTe OOTeHe3a U
UMeeT TaIuIoNIHbIH Habop XpoMocoM. SifliekeTka COIEPKUT PO, UTOIUIa3My CO BCEMHU OpraHelljlaMy U
TIOKPBITA

MeMOpaHHOM 000JI0YKOIA.

SIpycHOCTBH - pacwICHEHHOCTh PACTUTEIHLHOTO COOOIIECTBA (MM HA36MHOM YKOCUCTEMBI) Ha TOPU3OHTHI,
CJIOH, SIPYCBI, TTOJIOTU U IPYTUe CTPYKTYpHBIE WK (YHKIIMOHATIBHBIE TOJIIIH.



