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BBEJAEHUE

Buosnorus — cucrema Hayk, U3ydaroiasi BCe acleKThl dKU3HU, Ha BCEX YPOBHIX opra
HU3AIMU KUBOTO, HAYMHAS C MOJICKYJSIPHOTO U 3akaH4YuBas OuochepHbiM. OObEeKTaMU U3Y-
YeHHsI OMOJIOTHH SIBJISIFOTCS JKMBBIE OPTaHU3MBI, UX CTPOCHHE U JKU3HEJEATEIIbHOCTh, UX MHO-
roodpasue, MpPOUCXOKJIEHUE, 3BOJIIOLUS U PACIpPENENICHUE JKUBBIX OPraHU3MOB Ha 3eMile.
OO6mast OuoJiorus u3y4aer 3aKOHbl UCTOPHUUECKOTO W MHIAUBUAYAJIbHOTO PAa3BUTHUSI OPraHU3-
MOB, OOIII1E 3aKOHBI KU3HU U T€ 0COOEHHOCTH, KOTOPbIE XapaKTEPHBI JUIsl BCEX BUIOB HKUBBIX
CYILECTB Ha IUIAHETE, a TAK)KE MX B3aNMOJICHCTBHE C OKpYKarollel cpenoi. buonorus, Takum
o0Opa3om, fBJISETCS OJHOW M3 OCHOBOIIOJIAralOUIMX HAayK O >KM3HH, a BJIaJIeHHE OMOJoruye-
CKUMU 3HAHUSMHU — OJTHUM U3 HEOOXOJAUMBIX YCJIOBUIN COXpaHEHUS KU3HH Ha IIJIaHETE.

OcHosy codeparcanus yueonou oucyuniunsl «buonoeusy cocmasnsarom credyrouue ge-
Oywue udeu: OTIMYUTENbHbIE IPU3HAKYU KUBOU MPUPO/IbI, €€ YPOBHEBASI OPraHU3aLUsI U 3BO-
mouus. B cooTBeTCTBUM ¢ HUMU BBIJIEIEHBI COJIEPKAaTENbHbIEC JUHUU: OHOJIOTHS KaK HAYKa;
OMOJIOTMYECKHE 3aKOHOMEPHOCTH; METObl HAYYHOI'O MO3HAHMSI; KJIETKA; OpraHu3M; MOIyJIs-
1IUS; BU; 9KOCUCTEMBI (B TOM 4Hciie Ouocdepa).

Cooeporcanue yueOHOU OUCYUNIUHBI HATIPABIICHO HA TIOJATOTOBKY OOYYAIOIIUXCS K pe-
LICHUIO BAYKHEHIIMX 3a]ad, CTOSAIIMX Nepesl OMOJIOTMYECKON HayKOW, — MO palMOHAILHOMY
MIPUPO/IOII0JIL30BAHUIO, OXPAHE OKPYKAIOIIEH Cpesibl U 3A0POBbSI JIIOJCH.

[Ipu otOope conepxanus yueOHOW AUCUUIUIMHBI «BHOJIOTHA» HCHOJIB30BAH KYJbTY-
pocooOpa3HbIil TOIX0, B COOTBETCTBUU C KOTOPBIM 00y4aroluecs 10JKHbI YCBOUThH 3HAHUS
U yMEHMsI, HeoOXoAuMble 111 popMUpOBaHuUs 0OLIEH KyJIbTYphl, ONPEAEAIoNIeil alekBaTHOE
MOBE/ICHUE YEJIOBEKa B OKpYXKalolllel cpejie, BOCTPeOOBaHHbIE B KU3HU U B MPAKTUYECKOU
nestenbHOCTH. Ocoboe BHUMaHHUE YAEIEHO HKOJIOTMYECKOMY 00pa30BaHUIO W BOCIHUTAHHUIO
oOyJaromuxcsi, GOpMUPOBAHUIO Y HUX 3HAHUN O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW Kap-
THHE MHpPA, LIEHHOCTHBIX OPUEHTAILIMH, YTO CBUJETENILCTBYET O 'yMaHU3alUU OHOJIOTHYECKO-
ro obpazoBanusa. CojnepxaHue ydeOHON AMCUMIUIMHBI NpeaycMaTpuBaeT (HOpMHpPOBAHHUE Yy
oOyuaronuxcs OOIIeHAyYHbIX 3HAHUI, YMEHUN U HAaBBIKOB, YHHBEPCAIbHBIX CIIOCOOOB Jesi-
TEIBHOCTU M KIIIOUEBBIX KOMIETEHIIMH, BKIIOYAIOIIMX YMEHHE CPaBHUBATH OMOJIOTMYECKHE
00BEKThI, AaHAJIM3UPOBATh, OLICHUBATH U 00001aTh MOJYyYEHHbIE CBEACHUS, YMETh HAXOAUTh U
HCI0JIb30BaTh NH(OPMALIMIO U3 PA3IUYHBIX UCTOUYHUKOB.

baszoBble 3HaHusA IO OMOJIOTMH HEOOXOIMMBI BCEM JJISl TOIO, YTOOBI YCIEIIHO OpUEH-
THPOBATHCSI B COBPEMEHHOM MHPE U JeNlaTh MPaBUIIbHBIN BHIOOp, HApUMEpP, B CUTYyalHsX,
CBSI3aHHBIX C 3arPSI3HEHUEM OKPYXAIOIIEeH cpeibl WK ¢ COOCTBEHHBIM 3/I0POBBEM.

OBILIME METOANMYECKHNE BOITPOCHI

Conepsxanne mporpaMmbl «bHOIOTHS» HANIPABJICHO HA JOCTHKEHUE CIEAYIOIINX
neJieii:

- mojydeHue (QyHIaMeHTalbHbIX 3HaHUH 0 Ouonornyeckux cucremax (Knerka, Op-
ranusm, [omymsmust, Bua, Okocucrema); HICTOpUM pa3BUTHS COBPEMEHHBIX ITPEICTABICHHUN O
YKUBOU TIPUPO/IE, BBIIAIOIIMUXCS OTKPHITUSAX B OMOJIOTHYECKON HAYKE;
postr OMOJIOTUYECKON HAyKH B (POPMHUPOBAHNH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI
MHPA; METOJAX HAYYHOTO TTO3HAHUS,

- OBJIQJICHUE YMEHHUSIMH JIOTHYECKH MBICINUTH, 0OOCHOBBIBATH MECTO U POJIb OMOJIOTH-
YECKUX 3HAHUU B MPAKTUYECKOUN AEATEIbHOCTH JIFOACH, Pa3BUTUHA COBPEMEHHBIX
TEXHOJIOTUH; ONIPEACIIATh KUBbIE 0OBEKTHI B MPUPOJIC; TPOBOINTH HAOTIOIEHUS 32 DKOCUCTE-
MaM# C IEJbI0 MX OINMUCAHMS M BBISBICHUS €CTECTBEHHBIX M AHTPOIOTCHHBIX M3MEHEHUH;
HaxOJIUTh W aHAJIM3UPOBATH HHPOPMAIIHIO O KUBBIX O0BEKTAX;
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- pa3BUTHE NTO3HABATEIbHBIX MHTEPECOB, NHTEUIEKTYaJIbHBIX U TBOPYECKUX CIOCOO-
HOCTEH 0O0ydarommxcsi B MpOIECcCe M3y4eHUs] OMOJIOTMYECKUX SBJICHUMN; BBIAAIOIIUXCS JO-
CTH)KEHUH OMOJIOTHH, BOILIEIINX B OOLICUETOBEUECKYIO KYJIbTYPY; CIOKHBIX U IPOTUBOPE-
YUBBIX ITYTEN pa3BUTUS COBPEMEHHBIX HAyYHBIX B3IJIAIOB, UAECH, TEOPHUM, KOHLEIINN, THIIO-
T€3 (0 CYIIHOCTU U IPOUCXOXKACHNUHN KU3HHU, YEJIOBEKA) B X0/1€ pabOThI ¢ pa3IMUHbIMU UCTOY-
HUKaMH UH(pOopMaLuy;

- BOCTIHUTAaHHE YOEKIEHHOCTH B HEOOXOIMMOCTH TIO3HAHUS KHUBOW MPUPOJIBI, HEOOXO-
JUMOCTH PAllMOHAJILHOTO IPUPOJIONOIb30BaHUS, OEPEKHOIO OTHOLIEHUSI K IPUPOJIHBIM pe-
cypcam M OKpYyKarolllel cpese, COOCTBEHHOMY 370POBbIO; YBaXKEHUSI K MHEHHUIO ONIOHEHTA
pHU 00CYX/IeHUU OMOJIOTUYECKUX TPoOIIeM;

- UCTIOJIb30BaHUE TPHUOOPETECHHBIX OMOJOTUYECKUX 3HAHWN U YMEHHUM B TTIOBCEAHEBHOM
KU3HU Ul OLEHKU MOCJEACTBUM CBOEH AESATEIbHOCTH (M AEATEIbHOCTU JPYTuX JIHOJEH) 1o
OTHOIICHUIO K OKpYXKalollel cpelie, 310pOBbI0 JPYTUX JI0AeH U COOCTBEHHOMY 3/10POBbIO;
obocHOBaHME U CcOOMIOACHNE MEp MPO(UIAKTHKY 3a00JIeBaHUMN, OKa3aHWE MEPBONM MOMOIIU
IIpU TpaBMax, COOJII0/IEHUE MTpaBWJI MMOBEAEHUS B Ipupoie.B mpouecce nzydyenus Onoyoruu y
oOyuaronuxcs pa3BUBAIOTCS I03HABATEJIbHBIN UHTEPECC U MHTEIUIEKTYyalbHbIE CIOCOOHOCTH,
MOTPEOHOCTh B CAMOCTOSITEILHOM MPUOOPETEHUH 3HAHUI B COOTBETCTBUU C BO3HUKAIOIIUMHU
KU3HEHHBIMHU IIPOOJieMaMu, BOCIUTHIBAETCS OEpe’KHOE OTHOIICHMSI K IPUPOJE, TOHUMaHUE
3I0POBOTO 00pa3za KU3HH, HEOOXOIWMOCTh TPEIYNPEIKIACHUS SBICHUN, HAHOCSIINX BPE.
3JI0POBBIO U OKPYKAIOILIEH cpelie.

Pe3ynbraTsl ocBoeHUs yueOHON auciUIUIMHBL. OCBOEHUE COAepKaHus y4eOHOM TUCLH-
winHbI «brosnorus» odecrneunBaeT JOCTHKEHNE 00yJarOIIUMUCS CIIETYIOLINX PE3YIIbTATOB:

- IUYHOCNIHbIX.

- c(opMHPOBAHHOCTH YyBCTBA TOPAOCTH U YBOKEHHS K UCTOPUU U AOCTHIKEHUSM OTE-
YeCTBEHHON OMOJIOTMYECKOI HayKH; IPEJICTaBICHUS O LEJIOCTHOM €CTECTBEHHOHAYYHOU Kap-
TUHE MHUPA;

- TIOHUMaHHE B3aMMOCBS3M W B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK, WX BIIMSHUS
Ha OKPYKAIOIIYIO Cpexy, SKOHOMHUYECKYIO, TEXHOJOTHYECKYIO, COIMAIBHYI0 M 3THYECKYIO
cepsl NeITeTbHOCTH YeIIOBEKa,

- COCOOHOCTH MCIOJH30BATh 3HAHUS O COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHE
MHUpa B 00pa3oBaTeIbHON U MPOPECCHOHATBHON JeATENIbHOCTH; BO3MOKHOCTH HH(pOpMAIu-
OHHOM CcpeJibl 17151 00ecTeueHus MPoyKTUBHOTO caM000pa30BaHMUs;

- BJIaJICHUE KYJIbTYPOH MBIIIJICHUS, CIIOCOOHOCTh K 0000IIEHNI0, aHAIU3Y, BOCIIPHSI-
TUIO UHPOpMaIMK B 00JaCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IIEJIM U BBIOOPY MyTeH ee J0-
CTHKEHHUS B ITpodeccuoHalbHOM cdepe;

- CIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCH IEATEIEHOCTH COBPEMEHHBIMH MPHUHIH-
MamM# TOJICPAHTHOCTH, UAJIOTa U COTPYJHHYECTBA; TOTOBHOCTH K B3aMMOJICHCTBHIO C KOJLIE-
ram, paboTe B KOJJICKTHBE;

- TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIE METO/IbI 3aIIUTHI OT BO3MOKHBIX TTOCIIEICTBHIMA
aBapuii, karacTpod, CTUXUNHBIX OECTBUM;

- o0naaHre HaBbIKaMM 0€3011acHOM pabOThl BO BpeMs IMPOEKTHO-UCCIIEI0BATEIbCKON
Y DKCTIEPUMEHTAIBHOM JIEITeTbHOCTH, TIPU MCIIOJIb30BAaHUH Ja00paTOPHOTO 000PYIOBAHHS;

- CIOCOOHOCTH MCTOJIB30BaTh MPHOOPETCHHBIC 3HAHUS ¥ YMEHHSI B MPAKTHIECKOM Jie-
ATENIBHOCTH U TIOBCEIHEBHOW JKU3HU ISl COOIOACHUS Mep MPO(QHIAKTHKH OTPaBICHUHN, BU-
PYCHBIX M JpYrux 3a00JIeBaHMiA, CTPECCOB, BPEAHBIX MPHUBBIUEK (KYpEeHHUs, aJTKOTOJIM3MA,
HapKOMaHHHM); IPaBWJI IOBEJIEHUS B IPUPOJIHOI cperie;

- TOTOBHOCTh K OKa3aHHUIO IEPBOW MOMOIIY MPH TPaBMax, MPOCTYAHBIX U JPYTUX 3a-
00JIEBaHUAX, OTPABIICHHSIX THIIEBBIMHU ITPOTyKTAMHU;
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- Memanpedmemezx:

- OCO3HAHME COIMAIHLHON 3HAYMMOCTH CBOEH MpOoQeCcCHu/CrennanbHOCTH, 00Ialanne
MOTHBAIMEH K OCYIIECTBICHUIO MPO(HECCHOHATBHOU IeATeTbHOCTH;

- MOBBILLIEHUE MUHTEJUIEKTYaJIbHOTO YPOBHSI B IIPOLIECCE M3YUEHUS OMOJIOTUYECKUX SIB-
JICHUH; BBIIAIOLIUXCS JTOCTH)KEHUM OMOJIOTHH, BOIIENIIMX B OOIIEUEIOBEUECKYIO KYJIbTYDY;
CJIOKHBIX ¥ MPOTUBOPEUUBBIX IMYTEH Pa3BUTHsI COBPEMEHHBIX HAYYHBIX B3IJISI0B, UICH, TEO-
puil, KOHLENINHA, TUIOTE3 (0 CYILIHOCTH ¥ IPOUCXOXKICHNUH KHU3HHU, YEJIOBEKA) B X0J€ pabOoThI
C Pa3IMYHBIMUA UCTOYHUKAMH UH(POPMAIINH;

- CIIOCOOHOCTh OPraHU30BBIBATH COTPYJHUYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHCIIE
C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

- CIIOCOOHOCTh MOHUMATh MPUHIUIIEI YCTOMYMBOCTH M TIPOTYKTUBHOCTU KUBOW TIPH-
pOJbl, MMyTU €€ U3MEHEHHUS IO BIMSHUEM aHTPOIOTeHHBIX (PaKTOPOB, CIOCOOHOCTh K CH-
CTEMHOMY aHAJIN3y II100albHBIX 3KOJOTUYECKUX MPoOsieM, BOIIPOCOB COCTOSHUS OKpYXKaro-
1ieil cpeapl ¥ palluOHAILHOTO UCIIOJIb30BaHMSI IPUPOJHBIX PECYPCOB;

- yMeHHE 00OCHOBBIBATh MECTO U POJIb OMOJIOITMUYECKUX 3HAHUN B NMPAKTUYECKOU /1esi-
TEITLHOCTU JIIOJICH, Pa3BUTUHM COBPEMEHHBIX TEXHOJIOTHH; OMPENEsATh KUBBIE OOBEKTHI B
MIPUPO/IE; MPOBOIUTH HAOIIOAECHUS 32 HKOCUCTEMAMM C II€JIbI0 UX ONMCAHUSA U BBISBICHUS
€CTECTBEHHBIX W aHTPOIIOTEHHBIX M3MEHEHHI; HAXOIUTh M aHAJIU3UPOBATH WH(OPMAIIUIO O
JKMBEIX 00BEKTaX;

- CHOCOOHOCTh NPUMEHSATh OMOJIOTHUYECKHE W JKOJOTMYECKHE 3HAaHUS JJIS aHaiu3a
MPUKIIAIHBIX IPOOJIEM X03sIICTBEHHOM 1€ATEIbHOCTH;

- CIIOCOOHOCTH K CaMOCTOSITEIbHOMY MPOBEICHHUIO MCCIIEJOBAaHUI, IOCTAHOBKE €cTe-
CTBEHHO-HAay4YHOT'0 3KCIEPUMEHTA, UCIOJIb30BaHUI0 MH(OPMALIMOHHBIX TEXHOJIOTUN ISl pe-
IIEHUS HAYYHBIX U MPO(EeCCHOHATBHBIX 33/1a4;

- CIIOCOOHOCTH K OLIEHKE 3TUYECKHX aCIEKTOB HEKOTOPBIX HCCIEAOBaHUNA B 00JacTH
OMOTEXHOJIOTUH (KJIOHMPOBAHUE, HCKYCCTBEHHOE OIIJIOIOTBOPEHHUE);

- NPeOMemHbIX:

- cOpPMHPOBAHHOCTH MIPEACTABJICHHUI O POJIM U MECTE OMOJIOTHH B COBPEMEHHOM Ha-

YYHOM KapTHHE MHpA; MOHHUMaHUE POJIM OMOJIOTHH B (OPMHUPOBAHMH KPYyrozopa u
(YHKIIMOHATEHON TPAMOTHOCTH JIJISl PEIICHHS IPAKTHYECKUX 3a1a4;

- BJIQJICHHE OCHOBOIIOJIATAIOIIUMHY TIOHATUSIMH U TIPEJICTABICHUSMHE O KUBOW TIPUPOJIC,
€€ YPOBHEBOU OpraHM3aIliy W SBOJIIOIHMH; YBEPECHHOE IMO0JIb30BaHNE OMOJOTHYECKON TEepMHU-
HOJIOTHUEH 1 CUMBOJIMKOI,

- BJIaJICHNE OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHMS, UCIIOJIH3YEMBIMH MPH OMOJIO-
TUYECKUX MCCIICIOBAHMIX KUBBIX O0OBEKTOB M SKOCHUCTEM: ONMCAHUEM, U3MEPEHUEM, TIPOBE-
JICHUEM HaOJIIOJICHU; BBISIBIICHHE U OIIEHKA aHTPOTIOTEHHBIX U3MEHEHU B IPUPO/IE;

- c(hopMUPOBAaHHOCTH YMEHUU OOBICHATH PE3YybTaThl OMOJOTHYECKUX IKCIICPUMEH-
TOB, PEIIaTh dJIEMEHTAPHBIC OUOIOTHIECKUE 3a/1a4H;

- c(hopMHUPOBAaHHOCTH COOCTBEHHOW TO3HUIIMU MO OTHOIICHUIO K OMOJIOTMUYECKOW WH-
(dhopmaruu, moJrydaeMou U3 pa3HbIX HCTOYHUKOB, TJI00ATHBIM SKOJOTUYECKUM MpodiemMam 1
MyTSIM UX PEIICHUS.

3AJIAYM 1 BUJIbI CAMOCTOSTEJILHOM PABOThI

CamocrosTenpHas paboTa — 3TO IUIaHUpyeMasi paboTa, BBIIOHIEMAs 10 3aJaHUI0 U
MIPU METOJMYECKOM PYKOBOJICTBE IIPETIOIaBATEIS, HO 0€3 €ro HeIOCPEACTBEHHOTO yIacTHsl.
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CamocrosTenbHas padoTa BBIOIHSIET CICIYIONINE (QYHKITUN:

e pa3zBuBaromias (MOBBIIIEHHE KyJIbTYpbl YMCTBEHHOTO Tpy/Ja, NPUOOIIEHHE K TBOpUE-
CKUM BHJIaM JIEATEIbHOCTH, 00O0TrallleHNe HHTEIJIEKTYalbHBIX CIIOCOOHOCTEHN CTYJIEHTOB);

e OPHEHTHPYIOLIAs U CTUMYJUpYIoLas (mpoueccy oOydyeHus: IpuIaeTcsi YCKOpeHue u
MOTHBAIMS);

e BocnuTaTeNbHas ((OPMUPYIOTCS U Pa3BUBAIOTCS MpodeccuoHallbHbIE KauyecTBa CIie-
AAINCTA);

e HiccrieIoBaTeNbCKas (HOBBIM ypOBEHb MTPO(PECCHOHATEHO-TBOPUECKOTO MBIIUIECHNUS);

e nH(opMaMoHHO-00y4aromas (yueOHasi JEsITeIbHOCTh CTYJEHTOB Ha ayJUTOPHBIX
3AHSATHUSX).

3agayamMu caMOCTOATEIbHOU pabOThI SBISIOTCS:

e CHCTEMaTH3alUs U 3aKpEIJICHUE MOJYyYEHHBIX TEOPETHUECKUX 3HAHUN U IpaKTHye-
CKHX YMEHUH CTYJICHTOB;

e yriyOJeHHe U pacliipeHre TEOPETUUECKUX 3HaHUM;

e (hopmupoBaHuE YMEHUS UCIOIB30BaTh CIPABOUHYIO JIUTEPATYPY;

e Pa3BUTHE IO3HABATEJIbHBIX CIIOCOOHOCTEN M AKTUBHOCTH CTYJIEHTOB: TBOPYECKOMU
MHULMATUBBL, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH ¥ OPraHU30BaHHOCTH;

e popMHpPOBAHUE CAMOCTOSTEIBHOCTH MBINUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEATIU3ALINN;

* Pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUM.

B yuebHOM mporiecce BBIAENSAIOT JBa BHJIa CAMOCTOSITENIbHOM pabOThl 00yJyaromuXcs:
ayIUTOpHAsl U BHEAYAUTOPHAsL.

AynuTtopHas caMocTosITeNIbHas padoTa MO AUCHUIUIMHE BBINOJHSIETCA Ha Y4eOHBIX 3a-
HATUSAX 110]] HETIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOaBaTelis U IO €ro 3aJaHHsIM.

Bueayauropnast camocrosiTenibHas paboTa BBIIOJHSAETCS M0 33JaHUI0 MIPerojaBaTeis,
HO 0€3 ero HernocpeACTBEHHOIO yJacTHsI.

Bunel 3aganuil 111 BHEAyJUTOPHOM CaMOCTOSITENIbHOM pabOThI, UX COJEpKAHUE U Xa-
pakTep MOryT UMETh BapHaTUBHBIN U U EepeHIIMPOBAHHBIM XapaKTep, YUUTHIBATh CIIELH-
¢buky uzyyaemMoil yueOHOM TUCIUIUIMHBI, HHAUBUAYAIbHbIE 0COOEHHOCTH 00Yy4aroIerocs.

Bueayauropnast camocTosATenbHas paboTa BKIIOYaeT Takue (opMbl paboThl, KaK:

e UHAMBUAyaAJIbHbIE 3aHATUS (JIOMAIIHUE 3aHSTUSA):

e U3yYEHHE IPOrpaMMHOr0 MarepHaja JUCHUIUIMHBI (paboTa ¢ y4eOHMKOM U KOH-
CIIEKTOM JIEKLIUHN);

e U3YyYEHHE PEKOMEH/IYEMbIX JUTEPATyPHBIX UCTOUYHUKOB;

e KOHCHEKTUPOBAHNE UCTOYHHUKOB;

e BBIIOJHEHHE KOHTPOJBHBIX pabOT, KypCOBBIX padoT;

e paboTa ¢ MEKTPOHHBIMU MH(POPMALITMOHHBIMH pecypcaMu U pecypcamu Internet;

e BBIIOJHEHHE TECTOBBIX 3a/1aHUN;

e pelIeHuE 3ajay;

e OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

e HaNKCaHHE JOKIAT0B, peeparTos;

e paboTa ¢ KOMIIBIOTEPHBIMU MTPOrPAMMaMU;

e IIOJrOTOBKA K 9K3aMEHY (3a4ery);

e IOJArOTOBKA K 3aHATHUSAM, IPOBOJAUMBIM C HUCIIOJIb30BAHUEM aKTUBHBIX (OpM 00yue-
HUs (KpYIJIbI€ CTOJIBI, I€JIOBBIE UTPHI);

e TMOJIy4YCHUE KOHCYJIbTAMU JIJIS PA3bsICHEHUH 10 BOMPOCAM U3YYaeMOW HUCIUILIU-
HBI.

Copnep:xaHue BHEAayIUTOPHOM CaMOCTOSITENIbHOW pabOThl ONpeAessieTcsi B COOTBET-
CTBUU C Y4e€OHO-METOJMYECKHMM KOMIUIEKCOM Mo aucuuinHaMm. Pacnpenenenue oObema



BpEMEHU Ha BHEAYUTOPHYIO CAMOCTOSTEIbHYIO pabOTy B peKUME JHS CTYJICHTa U HE periia-
MEHTHUPYETCS paCIIICAaHHEM.

Bunel 3ananuil 1y BHEAyJUTOPHOM CaMOCTOSITENIbHOM pabOThI, UX COJEpKAHUE U Xa-
pakTep MOryT UMETh BapHaTUBHBIN U TU(pDEpeHIIUPOBAHHBIM XapaKTep, YUUTHIBATh CIIELH-
¢buKy criennaIbHOCTH, U3y4aeMOU AUCUHUIIIMHBI, MHIUBUyalbHble 0COOCHHOCTH CTY/IEHTA.

KoHTposb pe3ynbTaToB caMOCTOSITEILHOW pabOThl CTYIE€HTOB JOJIKEH OCYILECTBISATh-
csl B IIpeJieNiax BpEMEHH, OTBEICHHOIO Ha 00s3aTelbHble yUeOHbIE 3aHATUS U BHEAYIUTOPHYIO
CaMOCTOSITENIbHYIO Pa0OTy CTYIEHTOB IO AUCLUILIMHE, MOXET HNPOXOAUTh B MUCHMEHHOM,
YCTHOU WJIM CMEIIaHHOU (hopme.

[IpaBunbHast opraHu3alusi CaMOCTOSITENIHBIX Y4YEOHBIX 3aHATUH, MX CHCTEMAaTH4-
HOCTb, LieJecooOpa3Hoe MIaHUpOBaHUE pabOyero BpeMeHU MO3BOJIET CTYAEHTaM Pa3BUBATH
YMEHHS U HaBbIKM B YCBOCHHUU M CHUCTEMAaTH3alLMM MpPHOOpeTaeMbIX 3HaHHi, oOecreunBaTh
BBICOKHMI1 YPOBEHb YCIIEBAEMOCTH B NEPUOJ O00Y4EHHMs], MOTYYUTh HABBIKU IMOBBIIICHUS MIPO-
(ecCHOHATILHOTO YPOBHS.

AYJIUTOPHASA CAMOCTOSATEJIBHASA PABOTA

AynuTtopHas caMocCTosITeNIbHas paboTa MO AUCHUIUIMHE BBINOJHSIETCA Ha Y4eOHBIX 3a-
HATUSAX 110]] HETIOCPECTBEHHBIM PYKOBOJCTBOM IPENOaBaTelis U 10 €ro 3aJaHHUI0.

OCHOBHBIMH BHJAMHU CaMOCTOSTEIbHON paboTel O00ydaromerocs ¢ y4acTueM IMpemno-
JaBaTesen SBIAIOTCS:

- KOHCIIEKTUPOBAHUE JIEKLU;

- BBIIIOJIHEHUE U pa30op 3aJaHuil (B yachl IPAKTHUECKUX 3aHATHI);

- BBIMIOJIHEHUE U 3aIIMUTa JJaOOPaTOPHBIX paboT (BO BpeMs MPOBEACHHUS J1abOpaTOPHBIX
pabor);

- UHJIMBUyaJIbHbIE U TPYNIIOBbIE KOHCYbTAIUY;

BrinosiHenue n1abopaTopHbIX U MPAKTUYECKUX PabOT OCYyLIECTBIIsSIETCA Ha jJaboparop-
HBIX ¥ IPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C rpaguKOM yueOHOTO Mpoliecca.

PexoMeHgaumuu mo caMocTosiTeJIbHOM padoTe BO BpeMsl JIeKUMHU. /{151 yCTIEITHOTO
M3YYEHHUS AUCLUHUILIMHBI 00yJarolmeMycsi He00X0IMMO OCO3HaTh, YTO OH SIBJISIETCS ITOJIHOIICH-
HBbIM YYaCTHUKOM I€/IarOrM4ecKOro B3auMOJICHCTBUS U Ha ATOM OCHOBE (pOPMHPOBATH CBOE
JUYHOE OTHOLIEHHE K HM3y4aeMoMy Marepuany. B 3Toil cBA3M eMy HE0OXOJMMO aKTHBHO
ycBauBaTh IpeUIaraéMblil MpernojaBaTesieM MaTepuall, akTUBHO pearupys Ha JAeWCTBUS Ipe-
[10/1aBaTeJsl.

HyXHOYeTKO yACHUTbH, YTO UMEHHO C JIEKLIMM HAYMHAETCS €ro MOArOTOBKA K JIPYTUM
BUJIaM 3aHATHI. BMecrte ¢ Tem, JdeKuus Julllb OPraHu3yeT MBICIUTEIbHYIO AESITEIbHOCTD, HO
He obecrieynBaeT IrIyOUHY YCBOEHHUS MPOrpaMMHOI0 Marepuaia. Bocrnpusitue JeKinoOHHOTO
MaTepuaia B aKTUBHOM, SMOLMOHAJIbHO-NIO3UTUBHOM KIIIOUE€ CYLIECTBEHHO IMOBBIIIACT Kaye-
CTBO 00pa30BaTeIbHOIO IpolLecca.

['maBHOE NpU MOATOTOBKE K JIEKIIMOHHBIM 3aHATHIM — HAYYUTHCSI METOJJaM CaMOCTOSI-
TEIBHOTO YMCTBEHHOT'O TpyJa, CO3HATEIbHO pPa3BUBATh CBOM TBOPYECKHE CIIOCOOHOCTH U
OBJIaJIeBaTh HaBbIKaMH TBOPUYECKON pabOTBHI.

Crnymanue U 3anuch JEKUUNA — CIOKHBIN BUJ BY30BCKOM ayIUTOpHOHN paboThl. BHU-
MaTeJbHOE MPOCIYIINBAaHUE U KOHCIEKTUPOBAHUE JIEKIIMM MpeArnosgaraeT HMHTEHCUBHYIO yYM-
CTBEHHYIO JIeATENbHOCTD cTyAeHTa. KpaTkue 3anucu JIeKuuii, X KOHCIEKTUPOBaHUE TOMOTra-
€T YCBOUTh yueOHbI MaTepuan. KoHCHEeKT sSBisSeTCs M0JIe3HbIM TOT 1A, KOT/Ia 3allCAHO CaMoe
CYLIECTBEHHOE, OCHOBHOE U CJEJIaHO 3TO CaMUM CTyAEeHTOM. He Hamo cTpeMHThCs 3amucaTh
JIOCJIOBHO BCIO JIEKIMIO. Takoe «KOHCIEKTUPOBAHUE) MPUHOCUT OO0JIbILIE BPEIa, YEM MOJIb3bI.
3anuch JeKUUH PEKOMEHYeTCsl BECTH TI0 BO3MOXKHOCTH COOCTBEHHBIMU (POPMYITUPOBKAMH.



XKenarenpbHO 3amKMCh OCYLIECTBJISATh Ha OJHOM CTpaHHUIIE, a CIEAYIOLIYI0 OCTaBIAThH
JUTsl IPOPabOTKH Y4eOHOT0 MaTepHaia CaMOCTOSITEIIBHO B JIOMAITHUX YCIIOBHSIX.

KoHcmekr nexiuu srydire moapasfaessaTh Ha MyHKTHI, maparpadsl, coOI01as KpacHyIo
CTPOKYy. DTOMY B OOJIBIION CTeNEeHU OyIyT CIOCOOCTBOBATh IyHKTHI IJIaHA JIEKIUH, IPEI0-
’KEHHbIe TipenogaBaressiM. [IpuHIMNuanpHbIe MecTa, onpeneneHus, GopMyssl  APYyroe cie-
IyeT COIMPOBOXKIATh 3aMEUAHHUSIMHU «BAKHOY», «0CO00 BaXKHO», «XOPOIIO 3alIOMHHUTH» H T.II.
Mo3kHO AenaTh 3TO U C MOMOIIbIO Pa3HOLBETHBIX MapKepoB WM pyyek. Jlyuiie ecinu onu Oy-
IyT COOCTBEHHBIMH, YTOOBI HE MPHUXOIHIIOCH IIPOCUTH UX Y OJHOKYPCHHUKOB U TEM CaMbIM HE
OTBJICKATh WX BO BPEMs JICKIIUH.

[enecoobpa3zno pa3paboTaTh COOCTBEHHYIO «MapKorpaduio» (3HaYKU, CUMBOJIBI), CO-
KpamieHus cyioB. He nmumraum Oynet u uzydeHue ocHOB creHorpaduu. PaboTas Hax KOHCIEK-
TOM JIEKIIMH, BCETJa HEOOXOJMMO HCIIOJIH30BaTh HE TOJIBKO YYEOHHK, HO M Ty JIUTEPATYypYy,
KOTOPYIO JOTOJHUTEILHO PEKOMEHJO0BaJl INpemnojaBaTesib. VIMEHHO Takasl cepbe3Hasi, Kpo-
noTimBas paboTa ¢ JISKIIMOHHBIM MaTEPHAJIOM MO3BOJIMT TITyOOKO OBJIA/IETh 3HAHHUSMHU.

CamocTosiTeIbHAsA padoTa BO BpeMsi JJa0OPATOPHBIX H MPAKTHYECKUX 3aHATHI.
BrimonHeHne 1abopaTopHBIX M MPAKTUYECKUX pa0dOT OCYIIECTBISCTCS Ha 3aHATHIX B COOT-
BETCTBUU C TpadukoM y4eOHOTO mpolecca. 3aHsATHE HAYMHACTCS U U3Yy4eHUs ydeOHO-
METOAUYECKON JTUTEpaTyphl, YTO MO3BOJISIET oOyUarouemMycs chopmMynupoBaTh 1ellb paboThI
U pa3paboTaTh aJrOpUTM IEHCTBHI ISl BHITIOJIHEHHS paboThl. [Ipu aToM cobmonaercst mpuH-
U HHMBHUIyaTBHOTO BBIITOJIHEHHS paloT.

[IpoBenenue 1a0OPATOPHBIX M MPAKTUYECKUX PabOT BKIIIOYAET B cedsl clieqyrolne
ATaIbI:

- IOCTAHOBKY TEMBI 3aHATHI U ONIpe/IeTICHHE 3a7a4d paboTHI;

- OIIpeieIeHHE MopsiKa pabOThl WM OT/IEIbHBIX €€ ATAIOB;

- HEMOCPEJCTBEHHOE BBHINOJHEHHE JTaOOPATOPHOM/IPAKTHUECKON pabOThl 00y4aromu-
MUCS B KOHTPOJIb 32 XOJIOM 3aHSTHIA U COOIOCHNEM TEXHUKH Oe301TaCHOCTH;

- TTO/IBEJICHUE UTOTOB pabOTH M JOPMYTUPOBAHNE OCHOBHBIX BBHIBOJIOB;

- pe3yNbTaThl OMBITOB (PUKCUPYIOT B BUJEC PUCYHKOB C 00S3aTEIHHBIMH MOIIMTUCIMA K
HUM, a TaK)Xe TaOJMIbl WJIM OTMCBHIBAIOT CJIOBECHO (XapakTep opopmiieHus padoThl 0OBIYHO
yKa3aH B METOJIMYECKUX YKA3aHUSAX K CAMOCTOSITEIBHBIM padoTam);

- B KOHIIE KaX/10i paboThl J€NaoT BHIBOJ WM 3aKJIIOUE€HUE, KOTOpbIe 00CYKIAt0TCs
IIPH TIOJIBEZICHUY UTOTOB 3aHSTHS.

OOyuarouiicss MOKET cllaBaTh NPAKTUUYECKYIO U J1a0OpaTopHyto paboTy B BUJIE HAIM-
canus pedepara, MOJArOTOBKU CIIAWI0B, TPE3CHTAIIMM W TMOCIEAYIOIIEH 3alUThI €ro, JIN00 MO-
KT HamucaTh KOHCIEKT B TETPaJy, OTBETHB HAa BOMIPOCHI IO 3aaHHON Teme. OTBETHI Ha BO-
MIPOCHI MOYKHO COTIPOBOKAATh PUCYHKAMH, CXEMaMH H T.J. C TPUBJICYCHUEM JIOTIOTHATENBEHOM
JUTEPATYypPhI, KOTOPYIO CIEMyeT yKa3aTh. il MpOBEpKH aKkaIeMHUYeCKOW aKTHBHOCTH M Kaye-
cTBa paboThI CTyIeHTa padouyt0 TeTpab NEPUOAUYECKH ITPOBEPSIET IPEIO1aBATENb.

BHEAYJIMUTOPHAS CAMOCTOSATEJIBHASA PABOTA

Orto nmuaHupyeMas yyeOHasl, yueOHO-HUCCIIeJOBaTeIbCKasl, HAyYHO-HCCIEA0BaTEIbCKas
paboTa 00yJaromuxcs, BEIIOJIHsIEMass BO BHEAYIUTOPHOE BpEMS 10 3aJaHUI0 M TIPH METO -
YEeCKOM PYKOBOJICTBE MPEIoaBaTesi, HO 0€3 ero HeMmoCPeCTBEHHOIO yJacTHsL.

OcHoBHbiMU Bugamu CPC Ge3 yuacTust npenoaBaresneil sBisitoTCs:

- TIOJITOTOBKA K CEMHHAPaM ¥ MPAKTUIECKUM 3aHITHSIM, JJa0OpaTOpHBIM paboTaM (BKIIFO-
qasi MyOJMYHbIC BBICTYIUICHHUS, JCIOBBIE WIPBI, KPYIJIbIE CTOJIBI, TEKYIIHA KOHTPOJIb M T.JI.) U
BBITTOJTHEHHE IOMAIITHHUX 33/IaHUH (B BUE pEIIeHHs OT/CIBHBIX 33134, pacdeTHO-KOMITBIOTEPHBIX
Y MH/IMBHUIYaJIbHBIX PA0OT OTICIBHBIM pa3/ieiaM COIepyKaH!sl TUCIUIUINH | T.11.);
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- TIOJIFOTOBKA TBOPUYECKHUX paboT (AOKIAI0B, pedepaTon);

- KOHCIIEKTUPOBaHKUE U peepupoBaHue JIUTEPATypPhl;

- CaMOCTOSTEIbHBINA OUCK UHpOpMaLuK B MIHTepHeTe.

UeTkoe miiaHupoBaHrE CBOETO pabovyero BpeMEHHU U OT/AbIXA SBJISICTCS HEOOXOUMBIM
YCJIIOBHEM JIJIsI YCTICIITHOW CaMOCTOSITEIHbHOM paboThl. B OCHOBY €ro HY»XHO MOJIOKHUTH pabo-
Yhe MPOTPaMMbl M3y4aeMbIX IUCHMIUIMH. EkenmHeBHOW ydyeOHOU paboTe obOydaromemycs
cnenyet ynenars 9-10 yacoB cBOEro BpEMEHH, T.€. IIPU IIECTH 4Yacax ayJUTOPHBIX 3aHITHI
CaMOCTOSITEIFHON paboTe HEOOXOAMMO OTBOAUTH 3-4 Haca.

KaxxnoMmy cTyneHTy cieayeT COCTaBJIATh €KEHEAEIbHBIM U CEMECTPOBBIN IJIaHbI pa-
00THI, a TaK)Ke TUTAH Ha KaXbIi pabounii nenb. C Beuepa Bcerja HaJI0 paclpeesiaTh padboTy
Ha 3aBTpalllHUM JIeHb. B KOHIIEe Ka)kJI0ro JHS 11eJ1eco00pa3HO MOJABOIUTE UTOT PabOTHI: THIA-
TEJIbHO MPOBEPUTH, BCE JIU BHIIIOJIHEHO 110 HAMEUEHHOMY IUJIaHy, HE ObLIO JIM KaKuXx-11ubo oT-
CTYIUIEHHH, a eclii ObUIM, 0 KaKOW MpHUUYMHE 3TO mpouszouuio. HyXHO oCyliecTBIsATh caMo-
KOHTPOJIb, KOTOPBIH SIBJIIETCS HEOOXOJUMBIM YCIIOBUEM YCIEIIHON y4eObl.

Ecnu 4To-TO 0cTanoch HEBBIIOJHEHHBIM, HEOOXOIMMO U3bICKATh BPEMsI JIJIs 3aBeplie-
HUS 3TON yacTu paboThl, HE yMEHbIlIasg 00beMa HEIEIbHOTO IJIaHa.

PexomeHnaanum mo caMocTosiTeJIbHON padoTe ¢ KOHCIEKTOM Jeknuu. CamMocTos-
TEIbHYIO paboTy cleAyeT HauuHaTh ¢ JOPaOOTKU KOHCIIEKTA, KEJIaTeIbHO B TOT K€ JI€Hb, 110-
Ka BpeMsl HE CTEpJIO COJIep’KaHue JIeKIU U3 naMatu (uepe3 10 yacoB mocie ke JeHb, 0Ka
BpeMsl HE CTEPJIO COJIEpKaHue JIEKIMH U3 maMsTu (depe3 10 yacoB mociie JIEKIMU B NMaMATH
ocraercs He Oonee 30% marepuana).

C nenpro A0pabOTKM HEOOXOIUMO B MEPBYIO OUYEpEAbh MPOUMUTATH 3aIMKMCH, BOCCTAHO-
BHUTh TEKCT B MAMATH, a TAKXKE MCIPABUTh OMHCKH, PAacIU(PpOBaTh HE MPHUHATHIC paHEE CO-
KpallleHUsl, 3al0JIHUTh IPONYLICHHbIE MECTa, MOHITh TEKCT, BHUKHYTh B €ro cMmbici. [lanee
[IPOYUTATh MaTepual 10 peKOMEHAYEMOH JInTepaType, pa3peiiasi B X0/€ YT€HUs, BOSHUKIIINE
paHee 3aTpyIHEHUSs, BOIPOCHI, a TAKXKe JOTOJIHSSI U MCIPABIISAS CBOU 3alMCU. 3aIUCH JOJIK-
HBbI OBITh HATJIAIHBIMU, JJIS YE€TO CJIENYeT NMPUMEHSTh Pa3IMYHbIe CIOCOOBI BBIEICHUN. B
X0J1e 10pabOTKU KOHCIEKTa YIIyOJsSIOTCS, PACIIUPSIIOTCS U 3aKPEIUISIIOTCS 3HAHUS, a TaKKe
JIOTIOJTHSIETCS, UCIIPABIIIETCS M COBEPIIEHCTBYETCS KOHCIIEKT.

[ToaroToBnIeHHBIN KOHCIEKT U PEKOMEHIyeMasl IMTepaTypa UCIOJIb3YEeTCs IIPU MOAr0-
TOBKE K TPAKTUYECKOMY 3aHATHIO. [loAroTOBKAa CBOAUTCS K BHUMATEIHHOMY MPOYTEHHUIO
yueOHOTO MaTepuasa, K BbIBOAY C KapaHAallloM B pyKaX BCEX YTBEPKICHHUM U GopMyIl, K pe-
LIEHUIO IPUMEPOB, 33/1a4, K OTBETAM Ha BOMIPOCHI, IPEJIOKEHHbIEC B KOHILIE JIEKLIUU IIPeroa-
BaTeJeM WM MOMEIEHHbIE B peKoMeHayeMoil uteparype. [lpumepsl, 3a1aum, BOIpockl MO
TeMe SIBJISIFOTCS CPEJICTBOM CAMOKOHTPOJISL.

HenpemeHHbIM yciioBHEM TiIyOOKOTO YCBOEHHMs yuyeOHOro MaTepuasa sBJISETCS 3Ha-
HUE OCHOB, HAa KOTOPBIX CTPOUTCS M3JI0’keHHE Marepuasa. OObIYHO MpenojiaBaTeslb HallOMU-
HaeT, KaKoW paHee W3yYeHHBIN MaTepual U B KaKOM cTerneHu TpeOyeTcs MOAroTOBUTh K Oue-
pEAHOMY 3aHATHIO. DTa PEKOMEHJAlMs, KaKk U TpeOOBaHUE CUCTEMATHUYECKOW M Cepbe3HOU
paboThl HaJ BCEM JIEKLMOHHBIM KYpCOM, IOJUIEKUT Oe3ycIOBHOMY BhINoJHEHHIO. [lotepu
JIOTUYECKOM CBSI3M KaK BHYTPU TE€MBbI, TaK U MEXKIYy HUMH MPUBOJUT K HETATUBHBIM TMOCIIEI-
CTBUSIM: MaTepuan yueOHOM ITUCIUIUIMHBI IE€PECTaeT OCHOBATEIbHO BOCIPUHUMATHCS, a
TBOPYECKUN TPY] MOAMEHSIETCS YTOMJICHHBIM MTEPETTUChIBAHUEM.

OOpaiieHre K paHee M3y4EHHOMY MaTepHally HE TOJBKO IOMOTaeT BOCCTAaHOBHUTH B
MaMsITH U3BECTHBIE TIOJIOKEHUS, BBIBOJIBI, HO U MIPUBOJAMUT PAa3pO3HEHHBIC 3HAHHS B CHCTEMY,
yrayOnsier u pacuupser ux. Kaxaplil Bo3Bpar Kk cTapoMy MaTepuaiy 1Mo3BOJIsI€T HAllTU B HEM
YTO-TO HOBOE, IEPEOCMBICIIUTD €TI0 C MHBIX MO3UII, ONPEeNEIUTh A Hero Haubosee moaxo-
JSIIIIee MECTO B YK€ UMEIOLIEICS CCTeMEe 3HaHUM.

10



PexoMeHIa1uM 1O caAMOCTOSITEJILHOW padoTe MPH MOATOTOBKE K MPAKTHYECKHUM
U J1a00paTOpHBIM 3aHATUAM. JlabopaTopHast paboTa / mpakTUyeckas paboTa 3TO MpoBeIe-
HUE OOYJaIOIIMMHUCS TI0 33JaHHUIO TPETIOIaBaTeNsl MM 110 HHCTPYKIIMH OTIBITOB C HMCIIOJIB30-
BaHUEM NPUOOPOB, MPUMEHEHNEM MHCTPYMEHTOB M JPYIrHUX TEXHUYECKUX MPHUCIIOCOOICHNUH,
T.€. 3TO M3YyYCHHUE KAKUX-TUOO OOBEKTOB, SBJICHUM C MOMOIIBIO CIEIMAILHOTO 000pymIOBa-
Hus. [Ipaktuyeckas paboTa MPOBOIUTCS IMOCIIE JEKUUN, U HOCUT pa3bsACHAIOLINN, 0000111at0-
WA ¥ 3aKpeTuIsTiomuid xapakrep. OHU MOTYT IMTPOBOJUTHCS HE TOJIKO B ayIUTOPUH, HO U 32
npenenaMu yaeOHOro 3aBEJICHHUS.

B xone mpaktuueckux U 1a00paToOpHbIX paboT oOywaromiyecs: BOCHPUHUMAIOT U
OCMBICJIMBAIOT HOBbIN yueOHbIIl MaTepuai. [IpakTudeckue 3aHATUS HOCST CHCTEMATUUYECKHUM
XapaKTep, PErysipHO CIEAys 3a KaKI0M JIEKUUEH WIN IBYMSA-TPEMS JEKIHSIMHU.

[Tpu moaroToBKe K 1a00PAaTOPHBIM 3aHIATHAM HEOOXOIMMO 3apaHee U3YUUTh METOIH-
YecKHe PEeKOMEHIANNHU IO ero mpoBeieHnto. OOpaTHTh BHUMaHUE HA [IEJIb 3aHATHSA, HA OC-
HOBHBIE BOITPOCHI JIJIS TIOATOTOBKH K 3aHITHIO, HAa COJICPYKAHUE TEMbI 3aHATHSI.

JlaboparopHoe 3aHATHE NPOXOIUT B BHJE AHajiora — pa3dopa OCHOBHBIX BOIPOCOB
Tembl. Taroke 1abopaTopHOE 3aHITHE MOXKET MTPOXOJANUTH B BUJIC TTOKA3a MPE3EHTAINHN, IEMOH-
CTpaTUBHOTO Marepuaja (B YaCTHOCTH IIJIAKaTOB, CJIANIOB), KOTOPbIE COMPOBOXKIAIOTCS Oe-
Ce/loM ImpenoaaBaTess Co CTyICHTaMH.

OOyuaromuiicsi MOKET CIaBaTh JIA0OPATOPHYIO/TIPAKTUIECKYIO padOTy B BHJIEC HAIH-
caHus pedepara, MOATOTOBKU CIIANIOB, MPE3EHTAMI U MOCIEAYIOIEeH 3allUThl ero, Jubo
MOJKET HaIMcaTh KOHCIIEKT B TETPaId, OTBETHB Ha BOIIPOCHI MO 3aJaHHON Teme. OTBeTH Ha
BOTIPOCHI MOKHO COIIPOBOKJATh PUCYHKAMH, CXeMaMH U T.J. C IPUBJICUYCHUEM JIOTIOTHUTEIb-
HOU JINTEpATyphl, KOTOPYIO CIEAYyeT yKa3aTh.

JIy1st mpOBEpKH aKaJIeMUUECKOM aKTUBHOCTH M KauyecTBa paboThl 00ydaromierocs pabdo-
9YI0 TETPaJb MEPUOTUIECKU TIPOBEPSET MPETIOIaBaATENb.

Pexomenaanuu no BbINOJHeHHIO pedepaToB. Pedepar — kpaTtkoe H3II0KEHHE B
MUCHMEHHOM BHUJIE COIEP)KaHUSI HAYYHOTO TPyZa MO MPEAOCTaBICHHON TeMe. JTO caMOCTOs-
TeJbHasi HAy4HO-HUCCIIe[0oBaTeNbCKas paboTa, rie 00y4aromuics pacKpbIBaeT CyTh HCCIEqy-
eMOH MpoOJIeMBI ¢ 3JIeMEHTaMH aHajiu3a mo teMe pedepara. [IpuBoauT pa3nuUHBIC TOYKA
3peHusi, a TaKkke COOCTBEHHBIE B3IVIsLIbI HA MpolieMbl TeMbl pedepara. Pedepar npenycmar-
pHUBaeT yriIyOJeHHOE M3Yy4eHHE TUCIHIUIMHBI, CIIOCOOCTBYET Pa3BUTHIO HABBIKOB CaMOCTOS-
TEJNBHOM paboTHI C TUTEPATyPHBIMU HCTOUHHKAMH.

Conepxxanne pedepata MODKHO OBITH JIOTHYHBIM, HM3JI0’KEHHE MaTepHalia HOCHUTH
poOJIEMHO-TEMaTHIECKUH XapaKTep.

Pedepar — nuceMeHHbIN TOKIIA TTO OMIPEACTIEHHON TeMe, B KOTOpOM coOpaHa uH(Op-
MaIysi U3 OJTHOTO WJIM HECKOJBKMX MCTOYHHKOB. Pedeparsl mumryrcss 0OBIYHO CTaHIAPTHBIM
SI3BIKOM, C HCIIOJIb30BAaHUEM THIIOJIOTH3HPOBAHHBIX PEUEBBIX OOOPOTOB BpOJE: «OOJBIIOE
3HaUEHUE MMEET», «yIeNsdeTcs 0co00€ BHUMAaHUE», «IIOJHUMAETCS BOIIPOCY», «JIENaeM Clie-
JYIOLLME BBIBOJIBIY, «HCCeyeMas pooiaemMay, «0CBEeIIaeMblii BOIPOC» U T.I1.

K S3BIKOBBIM M CTHJIMCTUYECKUM OCOOCHHOCTSIM pedepaToB OTHOCATCA CIOBa U 000-
POTHI peuu, HOCSIIHE 0000IIAONINNA XapaKTep, CIOBECHbIC Kiule. Y pedepatoB ocobdas Jo-
THYHOCTH T10/IaYH MaTepHalia U U3bSICHEHUS] MBICIIH, OTpeneieHHas: 0ObEKTHUBHOCTh M3JI0XKE-
HUS MaTepHara.

Pedepar He xonupyer HOCIOBHO cOJiep’KaHUE MEPBOMCTOUYHUKA, a MPECTABIIAET CO-
00l HOBBI BTOPUYHBIN TEKCT, CO3/1aBa€Mblil B pe3yJbTaTe CUCTEMATH3alUu U 00001eHus
MaTepHualia IepBOUCTOYHHKA, €T0 aHAIMTHKO-CHHTETHYECKOW TiepepadboTku. byayun BTOpmu-
HBIM TEKCTOM, pedepar cCOCTaBIISETCS B COOTBETCTBHH CO BCEMHU TPEOOBAHHUAMH, MTPEIbSIBIIS-
€MBIMH K CBS3aHHOMY BbICKa3bIBaHMIO. [[71s1 pedpepaTta orOupaercs nuHpopmaius, 0ObEKTUB-
HO-IIEHHAs JUTsl BCEX YMTAIONINX, & HE TOJBKO ISl OJJHOTO aBTOpa. ABTOp pedepara He MOKET
M0JIb30BAThCS TOJIBKO €My OHATHBIMU 3HAUYKaMH, IOMETAMH, COKPAIICHUSMH.
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Pabora, mpoBomumasi aBTOpOM Ui TIOJTOTOBKH pedepara ToJDKHA 00s3aTelIbHO
BKJIFOYATh CAMOCTOSTEILHOEC MIUHH-HCCIICIOBAaHHE, OCYIIECTBIISIEMOE CTYJICHTOM Ha MaTepHha-
JIe WIN XYJI0XKECTBEHHBIX TEKCTOB IO JIUTEPAType, WM apXUBHBIX IIEPBOMCTOYHHUKOB TIO HC-
TOPHH H T.II.

Opranuzanus ¥ ONMKACAaHUE WCCIICTOBAHUS MPEICTABISACT COOOW OYCHB CIOXKHBIA BUJI
WHTEJUICKTYAJTbHOM JeITeIbHOCTH, TPEOYIOIHNA KYIbTYPhl HAYYHOTO MBITIUICHUS, 3HAHUS Me-
TOJWKYU TPOBEACHUS WCCIICIOBAHUS, HABBIKOB O(QOPMIICHUS HAYyIHOTO TpyAa WU T.J1. MUHH-
HCCIeIOBAaHUE PACKPBIBAETCs B pedepare mocie rryboKoro, MmojJHOro 0030pa HaAy4HOU JIUTe-
paTypsl 1o mpoOIeMe HCCIeI0BaAHUS.

TpeboBanus k ohopmiieHHI0 pedepaTa OIpeaesaIOTCs MPEnoaaBaTeIeM U OTPaKaroT-
Cs1, KaK MPaBUJIO, B COOTBETCTBYIOIIMX METOJMYCCKUX YKA3aHHSIX.

Kpurepuu onenku pedepara:

- aKTYaJIbHOCTh TEMBI UCCIICIOBAHUS;

- COOTBETCTBHE COJICPIKAHUS TEME;

- rIyOUHa MpopabOTKU MaTepuana;

- MPaBWJIHHOCTH U MOJHOTA Pa3padOTKH IMOCTABICHHBIX BOIIPOCOB;

- 3HQYMMOCTH BBIBOJIOB JIJIS AJIbHEHIIEH MTPAKTUYECKOU €SI TEIBHOCTH;

- MPaBUJILHOCTH U TIOJTHOTA UCTIOIL30BAHUS JINTEPATYPHI;

- cooTBeTCTBHE OpopmIiIeHUS pedepara CTaHIapTy;

- KQ4eCTBO COOOIIEHUS M OTBETOB HA BOIIPOCHI ITPH 3aIuTe pedepara.

CamocrosiTesibHasi padoTa Npu NMOATOTOBKe K JK3aMeHY. YueOHbIN cemecTp 3a-
KaHYHMBAETCS 3a4E€THO-IK3aMEHAlMOHHOM ceccuel. [1oaroToBka K 3a4€THO-9K3aMEHAIMOHHON
CeCCHHM, cljaua 3a4eTOB U SK3aMEHOB SBJIAETCS TAK)KE CaMOCTOSATENbHON paboToil oOydaro-
uuxcs. OCHOBHOE B MOATOTOBKE K 3K3aMEHY — IIOBTOPEHME BCEro yueOHOro mMaTepuaia JAuc-
LUIUIMHBI, 10 KOTOPOMY HEOOXO0IMMO C/IaBaTh 3aueT WM IK3aMEH.

TonbKko TOT 0OyUarOIIUICS YCIIEBAET, KTO XOPOIIIO YCBOUJ ydeOHbI MaTepuan. Eciau
OH IJIOXO paboTaj B ceMECTpe, MPOIycKall JEKI1H, CIIyllajdl UX HEBHUMATEIbHO, HE KOHCIIEK-
THPOBAJI, HE U3y4yall PEKOMEHIOBAaHHYIO JINTEPATYypy, TO B MpPOLECCE MOATOTOBKH K CECCUU
eMy IPUJETCS HEe TOBTOPAThH YK€ 3HAKOMOE, a 3aHOBO B KOPOTKUH CPOK M3ydaTh BECh y4eO-
HBIN MaTepuai. Bee 310 3a4acTyro HEBO3MOXKHO CAENATh U3-32 HEXBATKU BpeMeHU. {1 Tako-
ro oOyyarouerocss MOArOTOBKA K 3a4€Ty WJIM 3K3aMEHY OyAeT TPYAHbIM, a HHOTJAa U HEemo-
CWJIbHBIM JIEJIOM, @ KOHEUHBIH pe3yJabTaT — BO3MOXKHOE OTUUCIIEHUE U3 Y4eOHOTO 3aBE/ICHUSI.

[Ipu moaroroBke K sK3aMeHaM y oOyuarolierocs AODKEH ObIThb yUeOHUK WM KOH-
CIEKT JINTEPATypbl, IPOUUTAHHOM [0 YKA3aHUIO MPEINO0IaBaTENsl B TEUEHUE CEMECTPA.

Buauane cnenyeTr npocMOTpeTh BeECh MaTepHall Mo c1laBaeMOM JUCHMILIIMHE, OTMETHTD
i ce0st TpyAaHble Bonpockl. O0s3aTeabHO B HUX pa3oOparbes. B 3akitoueHue ene pa3s uenie-
CO00pa3HO MOBTOPUTH OCHOBHBIE MOJIOKEHUS, UCTIONb3YS IIPU 3TOM KOHCIIEKTHI JIEKITHH.

CucremaTuyeckasi OATOTOBKA K 3aHIATHUSIM B TEUEHHE CEMECTpPa MO3BOJIUT MCIOJIb30-
BaTh BpeMs IK3aMEHALMOHHON CECCUM JUIsSl CHCTEMaTH3alluy 3HaHUH.

Ecnu B nponiecce caMoCTOSTEIbHOM pabOThl HAJl H3YYEHUEM TEOPETUYECKOIO MaTepH-
aJla WIM NpU peUIeHUH 3aJad y o0ydyaroulerocs BO3HUKAIOT BOMPOCHI, Pa3peliuTh KOTOPbIE
CaMOCTOSITENIbHO HE YJaeTcs, He0OX0IMMO OOpaTUThCS K MPENoAaBaTeNto i MOJIy4eHus y
HEro pa3bsACHEHWM WM yKa3aHuUM. B CBOMX BOIIpOCAaX CTYIEHT IOJDKEH YETKO BBIPA3UTh, B
YeM OH HCIIBITHIBAET 3aTPYAHEHUS, XapaKTep 3TOro 3aTpyAHEHUs. 3a KOHCYJIbTalluel Cleayer
oOpallarbcs U B Cilyyae, €ClIM BO3HUKHYT COMHEHHUS B MPAaBUJIBHOCTH OTBETOB Ha BOMPOCHI
CaMOIIPOBEPKH.

Kpurepun oneHky 3HaHUIN CTYJI€HTOB Ha SK3aMEHE:

«5» (OTIMYHO) BBICTABIISAETCS, KOI/la OOy4aroIlIMiicsl MOKa3bIBaeT INIyOOKOE 3HaHUE
npenMera o0s3aTeIbHON M JIOTIOIHUTEIBHOW JIMTEpPaTyphbl, apryMEHTUPOBAHO U JIOTMYECKU
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CTPOMHO M3JIaraeT MaTepual, MOXKeT IPUMEHUTh 3HAHUS JUIsl aHaJIN3a KOHKPETHBIX CUTYalUH,
Ipo(hecCHOHANIBHBIX ITPO0OIIEM;

«4» (XOpOI1I0) CTaBUTCSA P TBEP/BIX 3HAHUAX MIPEAMETa, 0043aTeNbHO JINTEPATYpHI,
3HAKOMCTBE C JIOTIOJHUTENBHOM JUTEepaTypoid, apryMEeHTUPOBAHHBIM HU3JI0)KEHUU MaTepuana,
YMEHUHM IPUMEHUTbH 3HAHMS JJISl aHAIM3a KOHKPETHBIX CUTYyalMi, Mpo¢deCcCHOHANbHBIX MpPO-
oneMm;

«3» (YyIOOBIIETBOPUTEIBHO) CTAaBUTCS, KOI'/Ia 00ydaroluiics B OCHOBHOM 3HAeT Mpe-
MET, 0053aTeIbHYIO JIUTEPATYPY, MOKET IPAKTUUECKU IPUMEHSATH CBOU 3HAHUS;

«2» (HEeyIOBIETBOPUTEIBHO) CTABUTCS, KOTJa 00y4aroluiicss HE YCBOWJI OCHOBHOI'O
coJiepKaHUs IpeaMeTa U cabo 3HaeT peKOMEHJ0BAaHHYIO JIUTEPATYPY.

XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YUEBHOU JIESATEJILHOCTH

Cozepxanue XapakTeprucTHUKa OCHOBHBIX BUIOB JACATEIBHOCTH
00yueHus oOyuaronuxcs (Ha ypoBHE y4eOHBIX JIEHCTBUI)

O3HakoMJIeHHE ¢ OMOJOTMYECKMMH CHUCTEMaMU Pa3HOIO YpPOBHS: KJET
KO, OpraHu3MOM, TOMYJIAIHNEH, 3KOCUCTEMOH, Onocdepoii. Onpenenennq
ponu Ouosiornu B (OPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOY
BBEJIEHUE  |[kapTUHBI MUpa ¥ OPAKTHUECKON NeATENbHOCTH jojel. O0ydyeHue coOroq
NIEHUIO IIPABUJI MIOBEJCHUS B IIPUPOJIE, OEPEeKHOMY OTHOIICHUIO K OHOJIOTH
YecKUM OOBeKTaM (PAacTEHUsSIM W KUBOTHBIM U HMX COOOIIECTBaM) U U}
OXpaHe.

Xumuueckasn opeanuzayus kiemku. Y MEHHE MPOBOJUTh CPAaBHEHUE XU
MUYECKOM OpraHu3aliy >KUBbIX U HEKUBBIX 00beKTOB. [losyueHnue mpen;
CTaBJICHUS O POJIM OPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB B KIIETKE

Cmpoenue u @ynxkyuu kremku. VI3ydeHre CTPOEHHUS KIETOK 3YKapHOT
CTpPOEHHUS U MHOroo0Opasus KIETOK pacTeHUHl M KUBOTHBIX C MOMOUIBK
MuKpornpenaparoB. HabmroeHre KIeTok pacTeHUM U KUBOTHBIX MOJ MUK
[POCKOTIOM Ha TOTOBBIX MUKpOIIpenaparax, ux onucanue. Ilpurorosienue ¥
ONMCAaHWE MUKPOIPENapaTroB KIETOK pacTeHuil. CpaBHEHHE CTPOEHUS Kiie
TOK PacTeHUH U )KMBOTHBIX 110 TOTOBBIM MUKpOIIpenapaTam.

Obmen eewjecmé u npespaujenue dHepauu 6 Kiemke. YMEHUE CTPOUTH
CXEeMBbl PHEPreThueckoro oOMeHa u OmocuHTe3za Oenka. [lomyuenue mpe
CTaBJICHUS O MPOCTPAHCTBEHHOU cTpyKType Oenka, mosiekyn JIHK u PHK.

Kuznennwiti yuxn kiemky. O3HAKOMIIGHUE C KJIETOYHOU TEOPUEH CTPOE
HUs OpPraHM3MOB. YMEHHE CaMOCTOSATEIbHO HCKaTh J0Ka3aTelIbCTBA TOTO
YTO KJE€TKa — JJIEMEHTapHasl >KMBash CUCTEMa U OCHOBHAasl CTPYKTYPHO
(yHKIIMOHAJIbHAS €IMHUIIA BCEX KUBBIX OPraHU3MOB.

YUEHHUE
O KJIETKE

Pasmnoocenue opeanuzmos. OBrajeHre 3HaHUSIMH O PA3MHOKEHUU Ka
0 BAKHEMILIEM CBOMCTBE >KUBBIX OpPraHU3MOB. YMEHHE CAMOCTOSTEIBH(
HAaXOJUTh OTJIMYUS MUTO3a OT MeH03a, ONpeesisis 3BOJIOUUOHHYIO POJIE
STUX BUJOB JICJCHUS KIETKH.
VHJIBMTY AJTb- Unousuoyanvnoe pazsumue opeanusma. O3HAKOMIIEHHE C OCHOBHBIMY
HOE PA3BUTHE CT&MAMH OHTOI€HE3a Ha NPUMEPE Pa3BHUTHA IO3BOHOYHBIX JKHBOTHBIX
OPIAHM3MOB |YMCHHE XapaKTepH30BaTh CTaIHH OCTIMOPHOHATIBHOTO PAa3BUTHS HA IIPU
Mepe uenoBeka. O3HaKOMIIEHHE ¢ IPUYMHAMHU HApyLIEHUN B Pa3BUTHUHU Op
raHu3MoB. Pa3BuTue yMeHus MpaBWIbHO (OPMUPOBATH JIOKA3aTEIbHYK
0a3y BOJIIOLIMOHHOTO Pa3BUTHSI dKUBOTHOTO MUPA.
Hnousuoyanvrnoe pazsumue uenogexa. BplsiBIeHHE U ONMCaHUE MPU3HA

OPI"'AHU3M.
PASMHOXEHUE U
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KOB CXOJICTBa 3apoO/IbIIIeH YeJoBeKa M JPYruX MO3BOHOYHBIX KakK JOKa3a
TeJIbCTBA MX 3BOJIIOLIMOHHOTO pojcTBa. IlomydeHue npencraBiieHus o IO
CIIECTBUSX BJIMSHHUS AJIKOTOJISl, HUKOTHHA, HAPKOTUYECKHX BEILIECTB, 3a
IpSI3HEHUS] Cpe/ibl Ha Pa3BUTHE U PENIPOIYKTUBHOE 3/I0POBbE YEJIOBEKA.

OCHOBBI
I'EHETHUKU
N CEJIEKIIMN

3axonomeprnocmu uzmenuusocmu. O3HAKOMJICHHE C HACJICACTBEHHOU ¥
HEHACIEACTBEHHON M3MEHYUBOCTHIO U €€ OMOJIOTHYECKON POJIBIO B SBOJIIO
UK SKUBOro mupa. [lonydeHne npeacraBieHUsl O CBA3W F€HETUKU U MEOU
nuHbl. O3HAKOMJICHUE C HACJIEACTBEHHBIMU OOJIC3HSIMU YEJIOBEKA, UX MPHU
YUHAMU U TPOPUIAKTUKON. V3ydeHne BIUsSHUS aJIKOT0JIM3Ma, HAPKOMaHUHU
KypeHHUsl Ha HACJICACTBEHHOCTh Ha BUJeOMaTepuaie. AHanu3 (peHoTumnmie
CKOM M3MEHYMBOCTU. BBISBIIECHME MyTareHOB B OKPYXaIOIIEH Cpeae U KOcC;
BEHHAsl OLICHKA BO3MOYKHOI'O UX BJIMSHHS HA OPTaHU3M.

OcHogbl cenekyuu pacmeHnutl, HCUGOMHbIX U MUKpoop2anuzmos. Iloiyued
HHUE TPEACTABICHHUS O T€HETUKE KaK O TEOPETHYECKOW OCHOBE CEJICKIIHH
Pa3zBuTre MeTranpeIMEeTHbIX YMEHHH B IPOLECCE HAXOXKICHHS Ha KapTg
[IEHTPOB MHOT000pa3us M MPOMCXOXKACHHUS KYIbTYPHBIX PACTCHHH U 10
MAIlIHUX >KUBOTHBIX, OTKpbITbIX H. M. BaBumoBsiM. M3ydeHune MeTOOF
rUOpUIM3aIid U UCKYCCTBEHHOTO OTOOpa. YMeEHHe pa3OupaThCs B 3THUE
CKHUX aCIEKTaX HEKOTOPBIX JHOCTHIKEHUU B OMOTEXHOJIOTHU: KIIOHUPOBAHHY
PKUBOTHBIX M TMpoOJieMax KIOHHUpPOBaHUs dYeloBeka. O3HAKOMIIGHHE C OC
HOBHBIMHU JIOCTHKCHUSMH COBPEMEHHOM CEJIEKIHMH KYJIbTYPHBIX PACTECHUU
JTOMAIIIHUX )KUBOTHBIX U MUKPOOPTraHU3MOB.

[TPOUCXOXK/IE-
HUE U
PA3BUTUE
KU3HA
HA 3EMIJIE.
SBOJIIOLIMOH-
HOE VYEHUE

IIpoucxooicoenue u HauanrbHvle S5Manvl pa’eUmMUs JICU3HU Ha 3emie
AHaIN3 ¥ OIICHKA Pa3JIMYHBIX TMIIOTE3 MPOUCXOXKACHUS KU3HU. [lomydeHng
MpecTaBiIeHHs] 00 YCI0)KHEHUU KMBBIX OPraHU3MOB Ha 3emiie B MPOIECCH
PBOJIIOIUU. YMEHHE SKCICPUMEHTAIbHBIM ITYTEM BBISBISATH adallTUBHBI
0COOEHHOCTH OPraHu3MOB, UX OTHOCHUTEIbHBIA XapakTep. O3HaKOMIIEHUE (
HEKOTOPBIMH MPEICTABUTEISIMUA PEIKUX M MCUYE3AIOIINX BUIOB PACTEHHH I
PKUBOTHBIX. [IpoBenenne onucanus ocodeil 0qHOro BUAa o MOpGoIoruie
CKOMY KPUTEPUIO NpPU BHIIOJHEHUHU J1aOOpaTOpHOU paldoThl. BhIsBIEHN(
YepT MPUCHOCOOJEHHOCTH OPraHW3MOB K pa3HbIM cpelaM oOuTaHus (BOJ
HOM, Ha3eMHO-BO3YILIHON, TOYBEHHOM).

Hcmopusa pazeumus s6ono0yuonnsix udeu. V3ydeHue Hacliequs 4yenoBe
YecTBa Ha IMpUMEpPE 3HAKOMCTBA C MCTOPUEN pa3BUTHUSI 3BOJIIOLHUOHHBI
unei K. Jlunnes, XK. b. Jlamapka Y. [lapsuna. OuieHnBaHu€ POJIM IBOJIOLN
OHHOTO Y4eHHUS B (OPMHUPOBAHMHM COBPEMEHHOHN €CTECTBEHHO-HAY4YHON
KapTUHBI Mupa. Pa3BuTHe cClOCOOHOCTH SICHO M TOYHO U3JIaraTb CBOM MbIC
U1, JIOTHYeCKU 00OCHOBBIBATH CBOIO TOUKY 3pEHUs, BOCIPUHUMATh U aHAJIU
3UpOBaTh MHEHUS COOECEHUKOB, IIPU3HABAs MPABO JIPYrOro 4ejJoBEeKa H:
MHOE MHEHHUE.

Muxkpoaeonroyus u makpossonioyus. O3HaKOMIICHHE ¢ KOHLEIIMEeH Bua
ee KpUTEpPUSIMHU, TOJ00P MPUMEPOB TOrO, YTO HOIMYJALUS — CTPYKTYpHas
eIMHULIA BUJA U 3BOJIIOLMU. O3HAKOMJICHHUE C JBHKYLIUMUCS CHJIAMU 3BO
ITIOLMU U €€ J0Ka3aTelIbCTBaMU. Y CBOEHHME TOTO, YTO OCHOBHBIMM HAIlpaB
NEHUSIMU 3BOJIFOLMOHHOTO IPOrpecca SIBISIFOTCS OMOJOTHYECKU Iporpecy
1 OMOJIOTMYECKHM perpecc. YMEHHE OTCTauBaThb MHEHHE, O COXpPaHEHMY
OMOJIOTMYECKOI0 MHOro00pa3usi Kak OCHOBE YCTOMYMBOCTH OuOC(epsl
MPOTPECCUBHOTO €€ PAa3BUTHSA. YMEHHE BBIABISATH NMPUYMHBI BHIMUPAHMS
BUJIOB.

Aumponocene3. AHanu3 U OLIEHKA PA3JIUYHbBIX TMIIOTE3 O MPOUCXOXKIE
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HUU YeloBeKa. Pa3BuTne yMeHUsI CTPOUTH JOKa3aTelIbHYI0 0a3y 10 CpaBHU
TEJIbHOM XapaKTEPUCTUKE YeJIOBE€Ka M NMPUMATOB, JOKa3biBasg MX POACTBO
BrIsiBIIEHHE 3TANOB 3BOJIIOLMH YEIOBEKA.
Yenoseueckue pacvl. YMEHHE T0KA3bIBaTh PABEHCTBO YEJIOBEYECKUX P
HAa OCHOBAaHMM UX POJICTBA U €IMHCTBA MPOUCXOXKJeHHS. PazButue Tose
AHTHOCTH, KPUTHKA pacu3Ma BO BCEX €ro MPOSIBICHUSIX.

OCHOBBI
SKOJIOI'MN.
BMOHUKA.

OKxonocuss — HayKa O B3aHMMOOTHOIICHMSIX OPTaHU3MOB MEXay COOOH ¥
OKpyXatomen cpenoit. M3ydeHne 3K0I0rndeckux (HakTOpOB M MX BIIMSTHHS
Ha OPraHU3Mbl. 3HAKOMCTBO C 3KOJIOTUYECKUMHU CHUCTEMaMHU, UX BUJOBOH K
[IPOCTPAHCTBEHHOM CTPYKTypaMU. YMEHHE OOBSACHATH NMPUUYMHBI YCTOWUYH
BOCTH M CMEHbI 3KocHcTeM. O3HaKOMJICHHE C MEXBUJOBBIMU B3aHMMOOTHO
IIEHUSIMH B 3KOCHUCTEME: KOHKYpPEHIIMeH, CUMOMO30M, XMUIHUYE-CTBOM
MapasuTU3MOM. YMEHHE CTPOUTH SIPYCHOCTh PACTUTEIHLHOTO COOOLIECTBA
MUIIEBbIE LIETIH U CETU B OMOILIEHO3€, a TAKXKE 3KOJOTHYECKHE IMUPAMU/IBI
3HaHHE OTIMYUTENbHBIX IPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB — arpodKo
cUcTeMbl M ypOoskocucTembl. OnucaHuE AHTPONOTEHHBIX HM3MEHEHHH §
€CTECTBEHHbIX MPUPOAHBIX JaHAmIadTaX CBOEH MECTHOCTH.

CpaBHUTENIBHOE ONKCAHUE OJHOW U3 €CTECTBEHHBIX NMPUPOTHBIX CUCTEM
(Hampumep, Jieca) U KaKOW-HUOYIb arpOdKOCUCTEMBI (HAIpUMEp, MIICHUY
Horo nosisi). CocTaBiieHHE CXeM Mepefaud BEIIeCTB U HSHEPruM IO LIETISIM
MUTaHUS B IPUPOJTHON SKOCUCTEME U arpoleHO3E.

buocepa — enobanvnas skocucmema. O3nakomiieHue ¢ yuennem B. U
Bepuanckoro o 6uocdepe kak o riodanpHOM 3KocucTemMe. Hammume npen
CTaBJICHUSI O CXEME€ IKOCHUCTEMBI Ha Mpumepe Onocdeprl, KpyroBopoTe Be
IIECTB M NpPEBpAIEHUH 3HEpPruu B Ouocdepe. YMeHue I0Ka3bplBaTh POJIE
PKUBBIX OPraHU3MOB B Onocdepe Ha KOHKPETHBIX IIPUMEpax.

buocghepa u uenosex. HaxoxneHue cBsizu U3MeHEHUs B buocdepe ¢ 1o
CIIEICTBUSIMU JIEATEIIbHOCTU YEJIOBEKAa B OKpYXKAIOLIEH cpene. YMEHH|
OIIPENENATh BO3JECHCTBHE ITPOU3BOJICTBEHHOM JIEATEIBHOCTH HAa OKPYKAO-
Iy cpeny B obsactu cBoeu Oymymien nmpodeccun. O3HaKOMIICHHE C TJI0
0aTBbHBIMM SKOJIOTMYECKUMHU MpoOIeMaMu U YMEHHUE ONPEIeNiTh MyTH UX
pemieHus. OnucaHue M MPaKTUYECKOE CO3/1aHUE MCKYCCTBEHHON 3KOCHCTE
MbI (IIPECHOBOJHOIO akBapuyMma). Pemenue skojorudeckux 3ajad. Jlemon
CTPUPOBAHME YMEHHS IOCTAHOBKM L€ JesITeIbHOCTH, MJIAHUPOBAHUS
COOCTBEHHOU NIeATEIBHOCTH ISl TOCTHXKEHUS NOCTABJIEHHBIX LieJiel, npex
BUJICHUS BO3MOXHBIX PE3YJIbTAaTOB 3TUX JEHCTBUN, OpraHu3alud CaMo
KOHTPOJISI U OIICHKU TOJIYYCHHBIX pe3yibTaroB. OOydeHue COoOII0ICHUK]
[paBUJI OBEACHUS B IIPUPOJIE, OEPEKHOMY OTHOILIEHUIO K OMOJIOTrHYECKUM
00BeKTaM (pacTeHUsIM, )KUBOTHBIM U UX COOOILIECTBAM) U X OXpaHE.

Buonuka xkax oono uz nanpagnenuii 6uono2uu u KubepHemuKu.

O3HakoMJIeHHE C TPUMEpPAMH HCIOJIb30BAHUSA B XO3SHUCTBCHHOW Jes
TETLHOCTH JIt01e MOPGOPYHKITMOHATBHBIX Y€PT OPraHU3alUNd PACTCHHH ¥
PKUBOTHBIX IPU CO3JaHUH COBEPIICHHBIX TEXHUUECKUX CUCTEM U YCTPOUCTE
[0 aHAJIOTHUU C JKUBBIMU CUCTEMaMH. 3HAKOMCTBO C TPyOUYaTbIMU CTPYKTY:;
[paMH B JKHUBOU MPHUPOJE U TEXHUKE, adPOJUHAMUYECKUMHU U TUAPOJAUHAMU
YECKUMM YCTPOMCTBAMU B JKUBOW ITPUPOJIE U TEXHHUKE.

YMeHue CTpouTh MOJENU CKJIaJA4aTOW CTPYKTYpPbHI, HCIOJb3yeMbIE E
CTPOUTEIIbCTBE.
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N3yuenue xypca Omosiorud HEOOXOAMMO HAYMHATh C O3HAKOMJICHUS C MaTepUajioM,
U3JI0’KEHHBIM B Y4eOHUKE, [TOCJIE YEro CIAeAYeT NMEePeHTH K U3y4EeHUIO BOIIPOCOB, N3JI0KEHHBIX
B MOCOOMAX M METOJMYECKUX pa3zpaboTkax Ho jJaHHON Teme. PaGotast Ham TeMol, BaXHO
yMETh BBIJICTUTH B HEM B HEH riaBHOe, ocHOBHOe. Korna mpopaboTanublii Matepuan Oyner
SICEH, MOYKHO IIPUCTYNUTh K COCTaBJIEHMIO KOHCIEKTa. [IpaBUIbHO BBHIMOIHEHHBINH KOHCIIEKT
OKa)keT OO0JIBIIIYIO TOMOIIb HE TOJILKO B YCBOCHUM MaTepuaia, HO U B paboTe HaJl KOHTPOJIb-
HBIM 33/IaHHEM, a TaK)KE MIPU MOATOTOBKE K 3K3aMEHAI[MOHHOM CECCUU.

K sx3ameHanmoHHoO#M ceccuu 00yqaronIuiics T0DKEH XOPOIIO YCBOUTh TEOPETHUECKUE
MOJIOXKEHUS ydeOHUKA. ITO HEOOXOAMMOE yCIOBHE MJIsl MPABHIIBHOTO BBITIOJHEHHMS J1abopa-
TOPHBIX U MPAKTUUECKUX 3aHATUHN U YCIIEIIHOMN MOATOTOBKH K 3K3aMEHY.

[Ipu n3yueHun QUCUMILIMHBI HEOOXOAUMO UMETh OCHOBHOM y4yeOHMK 1o Oouosnoruu. B
KayecTBE JONOJHUTENbHOMN JIUTepaTypbl MOKHO HCIOJIb30BAaTh MaTepualbl YUeOHHKOB pa3-
HBIX aBTOPOB U Y4eOHBIE TOCOOUSI.

CamocTtosrenbHas paboTa 00ydarouerocss ¢ KHUroil, KOHCIIEKTOM U JIPYTMMH HCTOY-
HUKaMH MH(GOpMAUU B 3HAUUTEIbHOM CTENEHHU BIUSAET HA IIIyOMHY U IPOYHOCTh 3HAHUN 1O
U3y4aeMOMY NpEeAMETY, Ha Pa3BUTHE MTO3HABATENIbHBIX CIOCOOHOCTEN, HA TEMII YCBOEHUS HO-
BOI0 MaTepuaia.

B nanHoil MmeToauueckoit pazpaboTKe Mo KakJI0MY pa3jeiy JTUCLUIUIMHBI TPUBOIATCS
TEOPHUsI BOIIPOCA, METOUUECKHE YKA3aHUSI 110 €r0 U3YUYEHHUI0, BOIIPOCHI ISl CAMOCTOSITEIbHOM
MIOATOTOBKH, TECTHI U 3aAaHus u3 EI'D, koTopble cocTaBieHbl 10 MaTepraiaM MporpaMMal.

PEKOMEHAYEMAA JINTEPATYPA

1. OcHognas numepamypa:

1. 3as P.I'. buonorus [DnexTponHslii pecypc]: yuedHoe nocodue / M.B. PaukoBckas;
B.B. JlaBeii0B; B.D. byrBunosckuii; P.I'. 3asm - Munck: Beimmitiras mikona, 2015 - 640 c.
[OH]

2. Kyznenoa T. A. O6mast Ononorus. Teopus u nmpakTuka [ DIeKTPOHHBINA pecypc]:
yaebnoe nocooue / Kysnernona T. A.,baxenosa U. A., - : JIanp, 2018 - 114 c. [DU] [DBC
Jlans|

3. MeianoBa O. M. buonorus: yue6Hoe nocodue / Mpimanosa O.M. - Mockaa:
KemTHIIIT (KemepoBckuii TEXHOJIOTUYECKUN MHCTUTYT MUIIEBON MPOMBIIITIEHHOCTH), 2014
[OU] [DBC Jlans]

4. Teitmop /. . buosorus: B 3 1. (koMIuiekt) [ DnexkrpoHHsiid pecypce] / Teinop /. ,
I'pun H. ,Crayt V., ; Ilon pen. P. Conepa - : U3garenscrBo "JlabopaTopus 3nanuit", 2015 -
1463 c. [OU] [OBC Jlans|

5. Speirun B. H. buonorus: Yue6nuk u npaktukym / SApeirun B.H. - oTB. pexn. - M.:
NznarensctBo IOpaiit, 2018 - 453 [DU]

2. HononnumenvHas numepamypa

1.3as P.I'. buosorus. TecTsl [DneKTpOHHBIN pecypc]: yueOHO-METOAUYECKOEe TMOCo-
oue / B.B. JlaBeinoB; B.O. byrBunosckuii; P.I'. 3asiy - Munck: Beimsiimas mkona, 2015 -
750 c. [DU]

2. 3asn P. I'. buonorus. TepMUHOIOTHYECKUN CIIOBAph : JJIS MOCTYHAIOMIUX B BY3bI -
Munck: U3narensctBo "Beimmiimas mkomna", 2013 - 238 ¢. [OU] [OBC 3nanunym]|

3. Jleme3a H.A. buonorus B 3x3aMeHallMOHHBIX BOIPOCAaX U OTBETaxX JJis aOUTypHEH-
TOB, PEMETHTOPOB, yuuTenel [DIeKTpoHHBIM pecypc]: yueOHoe mocobue / JI.B. Kamurok;
H.A. Jlemesa; H./I. JIucos - Cankr-Iletepoypr: Bukropus mitoc, 2013 - 496 c. [DU]
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4. Jleme3a H.A. buonorus. TecTsl Ui MIKOJLHUKOB U aOUTYpUEHTOB [ DJIE€KTPOHHBIH
pecypc]: yaebno-meroanueckoe nocooue / H.A. Jlemesa - Munck: Beimiimias mkosa, 2014 -
368 c. [DU]

3. Memoouueckue uzoanusi

Ilepuoouueckue uzoanus:

1. BecTtHuk BopOHEKCKOTO rOCyAapCTBEHHOTO arpapHOTrO YHUBEPCUTETA: TEOPETUYE-
CKUM M Hay4yHO-IpaKTHUeCKUU >xypHas / Boponex. roc. arpap. yH-T - Boponex: BI'AY,
1998-2018rr.

2. Kypnan o6mieit 6nonorun / Akagemust Hayk CCCP - Mocksa: Hayka, 1943-1992

3. CenbCKOXO035HCTBEHHAs! OMOJIOTUS: HAYYHO-TEOPETUUECKHM )KYpHAJ / YUPEIUTENb :
Poccuiickas akameMusi CEIbCKOX03sIICTBEHHBIX HayK - MockBa: b.u., 1966-

Ilepeuenv pecypcos ungopmayuoHHO-meneKoMMYHUKAYUOHHOU cemu «Hnmepremy
(Oanee — cemv «Mumepnemy), He0OX0OUMBIX OJisL OCB0EHUS OUCYUNTIUHDI.

Cucrema rocymapcTBeHHOTO HH(POPMaIMOHHOTO obecrieueHus B chpepe cembCKoro Xo-
3stiicTBA - http://service.mcx.ru/opendata

AGRICOLA — Bl mexayHaponHas 6a3za maHHBIX Ha caiite LleHTpanbHON HaydHOU
cellb-CKoxo3saicTBeHHor onommoreku PACXH,

«AGROS» — B/I xpynHeiimas gokymeHTorpaguueckas 6a3za JaHHBIX 1O MpoOiemMam
AIIK, oxBaTbIiBaeT BCe Hay4YHBIC MyOJUKAIIMU (KHUTH, OpOIIIOPHI, aBTOpedeparTsl, JUccepTa-
LUU, TPYAbl CEIbCKOXO3SMCTBEHHBIX HAYYHBIX YUpEKICHHUH) «ArpoakanemceTb» — 0a3bl
manaeix PACXH.
HNHTepHeT-pecypcebl:
http://biology.ru
http://www.mirrabot.com/work/work 39398.html
http://dist.imit.ru/lms/course/category.php?id=21
http://www.ed.gov.ru/prof-edu/sred/rub/oop/spoo.doc
http://59428s016.edusite.ru/pl6aal.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects _main.htm
http://yuspet.narod.ru/disMeh.htm

9. http://znanium.com — DneKTpOHHBINH KaTayor 6mbauoTeku BopoHexckoro rocymap-

CTBEHHOI'O arpapHOro yHuBepcuTeTa uMeHu nmiieparopa [lerpa I
10. http://e.lanbook.com — DnexTpoHHBI KaTtasor OubimoTekn BopoHEXCKOTO rocymap-
CTBEHHOI'O arpapHOro yHuBepcuTeTa uMeHn nmieparopa [lerpa I

NN RO =

PA3JIEJI 1. YYEHUE O KJIETKE

Knemka cmpykmypnas u QgyHKyuonanbHas eOUHUUA HCUBO20

Knerka — 310 35memeHTapHas JkrBasi CUCTEMa, BO3HHUKIIAS B Mpoliecce OMOJIOrn4ecKoi
HBOJIIOIIMM MATEPHUHU 3a CUET SHEPTUU BHEUIHEH cpeibl.

Bce x1BO€ cOCTOUT U3 KIETOK (KpOME BUPYCOB), IO3TOMY F'OBOPST, YTO KJIETKA — 3TO
CTPYKTYpHasi €IMHULIA KUBOTO.

Kuzub opranuzMa o0ycIoBIEHA JESITENIbHOCTBIO €r0 KIETOK.

OcHoBHbI€ (DYHKIIMH KHUBOTO:

- 0OMEH BEIICCTB;

- pocr;
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- pa3apakKuMOCTb;

- HaCJIeJICTBEHHOCTb;

- U3MEHYUBOCTB;

- CaMOY/IBOCHHUE.

OTu QYHKIMHM OCYLIECTBISIOTCS TOJBKO Ha ypoBHE KJIeTKU. OTlenbHbIE €€ OPraHOU-
JIbl HE MOTYT HX BBIIOJIHATh, IO3TOMY FOBOPST, YTO KJIETKA — 3TO (PYHKLHUOHAIbHAS €AUHULIA
KHUBOTO.

Ecnu kneTky pa3pymuTs U ¢ HOMOUIBIO HEHTPU(PYTUpOBaHUS BBIACIUTh €€ OPraHOU-
IIbl, TO OHU OyJIyT CHOCOOHBI BBINOJHATH B T€UEHHE HEKOTOPOTO BPEMEHU MHOTHE IPOCTEH-
e GyHKIHUH, HarpuMep, cOpakuBaTh caxapa, HorjaoumaTh Kuciaopoa. OqHako 3Ti QyHKUUN
HE SIBJISIIOTCA KU3HBIO. Pa3pyllieHHas KieTKa y)Ke HEe MOXKET CyHIECTBOBATh JIOJITO, MO3TOMY
MOXKHO CJielaTh OYE€Hb BaXHBIA BBIBOJ O TOM, YTO KJIETKA — 3JIeMEHTapHas U (pyHKLIHOHAb-
Hasl CTPYKTYpa, CIIOCOOHas MOAIEP>KUBATh )KU3Hb.

OcHoeéHble NO0XCEeHUS KIIemOYH Ol meopuu

Tepmun "kinerka" BBen B Ouosioruto anrnuyanuH P. I'yk B 1665 roay.

B 1838, 1839 rr. 6oTtanuk lllnelinen u 300m0r 11IBaHH nokaszanu oOIIHOCTb CTPYKTY-
PBI )KUBOTHOM M PACTUTEIBHOMN KIIETKH. [103TOMY MX CUMTAIOT OCHOBOIIOJIOKHHUKAMH KJIETOY-
HOU Teopuu B 6nosoruu. Mx kineroyHast Teoprs BKIIIOYaIa CIEAYIOIINE MTOT0KEHHUS:

1.0O61HOCTD KJIETOYHOIO CTPOEHUS BCEX OPTaHOB U 4aCTeH OpraHu3Ma.

2.I'unore3y oOpa3oBaHUs KIETOK.

3.001HOCTh MPOUCXOXKICHHUS KIETOK, T.€. €AMHCTBO PACTUTEIBLHOTO U >KUBOTHOIO
MUpa.

Honoscenusn COBPEMEHHO20 000CHOBAHUSA K/1IEMOYHOU meopuu

1. CoryacHO KJIETOYHOM TEOPUHU >KU3HB CYIIECTBYET TOJBKO B opme KieTok. Kierka
— 3TO Ta OCHOBHAs €/IMHULIA,Yepe3 KOTOPYIO MPOU3BOAUTCS IMOTJIOLIEHUE, TPEeBpalleHue, 3a-
[acaHue SHEPTrUU U B KOTOPOI XpaHUTCS, NepepadaThiBaeTCs U peain3yeTcs: Onosoruyeckas
uHpopmanus.

2. Kitetka neXHUT B OCHOBE XU3HU, T.K. TOJIbKO KJIETKa MOKET 00pa30BaTh KIETKY. JTO
MIOJIOKEHHUE O T€HETHUECKON HEMPEPBHIBHOCTH (F€HOB, XPOMOCOM).

3. Knnerounast Teopusi yTBEp>KJIaeT CYIIECTBOBAaHUE 3aBUCUMOCTH MEX]y CTPYKTYpOi
1 (QyHKIMEH (KJIETKU, BBIOIHSIONINE pa3Hble PYHKUNN, UMEIOT pa3HOE CTPOCHHUE).

Ocobennocmu cmpoenus Kiemok npo- u IyKapuom

IIpokapuomer — GaKTepUu M CHUHE-3€JE€HbIE BOJOPOCIH, UX KIETKH HE UMEIOT sJipa,
OKPY>KEHHOTO sIIEpHON 000J109KOM. DYKapHuOThI — 3TO BCE OCTaJIbHbIE OPraHU3MbI, UX KIETKH
UMEIOT PO C sIepHON 000JI0OUKOH.

[IpokaproTHueckue KJIeTKH XapaKTepU3yIOTCsl CIEAYIOUIUMU 0COOCHHOCTSIMMU:

1.He umerot saapa ¢ siaepHoit 00071049KO0H.

2.Konbuesas JIHK pacnonaraercs B 061acTu HUTOIIa3Mbl, KOTOPYIO Ha3bIBalOT HYK-
neous. Hactosmux XxpoMocom HeT.

3.Het opranonioB MEMOPAHHOTO CTPOEHUS, KPOME CIOMCTHIX MEMOpaH - BISTYMBAHUS
Hapy»XKHOU MeMOpaHbl, KOTOPbIE BBITIOJIHAIOT (PYHKILNIO JbIXaHUS U PoTOCHHTE3A (Y LUaHEH).

4. PubocoMsbl He CBsI3aHbl C MEMOpaHaMU.

5. HekoTopsie mpokapuoTsl CHOCOOHBI 00Pa30BbIBATh KI'YTUKH, CIIOPHI.
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HecmoTps Ha mpocToTy CTpOEHHMs], MPOKApUOTHI BIIOJIHE CHOCOOHBI CYIIECTBOBATh
HE3aBHCHMO B COOTBETCTBYIOIIMX YCIOBHSX (00 3TOM CBUIETENBCTBYET TOT (aKT, UTO Iaje-
OHTOJIOT'M HaXxOJIST UX B CJIOSX apXEHCKOMN 3pbl, BO3PACT HEKOTOPBIX 3,2 MIIpA. JIET).

Dykapuomuueckue KIETKH UMEIOT CIEAYIOLE 0COOCHHOCTH:

1. Hanuuue sigpa c siaepHOi 000J104KOi.

2. bonbiioe KoaM4ecTBO MEMOPAHHBIX OPTaHOMIOB (SIIPO; SHIOIUIa3MaTUYeCKas CETh
win petukyinym — OIIC, OI1P; kommieke [Nonpmxu — KI'; muzocombl; MuToxoHApun). B kier-
Kax pacTeHHH, KpoMe IePEeYNCIIEHHbIX, MEMOpPaHHOE CTPOEHHE UMEIOT IUIACTU/IbI, BAKYOJIH).

3. Kpome MeMOpaHHBIX, B 3yKapUOTHYECKUX KJIETKaX €CTh OPraHOUAbl HEMEMOpaHHO-
r'0 CTPOEHUS — 3TO XPOMOCOMBI, MUKPOTPYOOUKH, SAPBIIIKO, KIETOYHBINA HEHTP (LIEHTPUOIIN).

Hanuuue sapa pano SyKapuOTHUECKHUM KJIETKaM KOJIOCCaJbHbIE IMPEUMYIIECTBa B
SBOJIIOIMH, T.K. SJIPO U30JUPYET MPOLECCHl PEIUIMKALKUN U TPAHCKPUILMUA OT pudOCoM, Iie
uner cuHte3 Oenka. brnaronapsa snapy tpanckpunuus (cunre3 PHK) u Tpancasius (cuntes
Oenka) pa3zieseHbl B KJIIETKE BO BPEMEHU U IIPOCTPAHCTBE.

VY npokapHOT TPaHCKPUIILUS M TPAHCISALUS UAYT MOYTH OJHOBPEMEHHO, IOTOMY B
PHK ne Bo3HMKaeT kakux-1100 U3MEHEHU 10 cuHTe3a Oelka.

V¥ sykapuot PHK monBepraercs nepezaenke, mpoueccuHry (MpoIEecCHHT — CO3PEBaHUE
PHK), aTo naer kiieTke ceiaekTUBHbIE IpeuMyiecTBa. MIMeHHo Oiaroapst HATMYHIO spa dy-
KapUOTHI IOCTUTJIM BBICOT 3BOJIIOLMOHHOTO Pa3BUTHUS, IPOKAPUOTHl U3MEHMWINCH OYEHb Majlo
C MOMEHTA UX MOSIBJICHUS Ha 3eMJIe.

Cmpoenue u yynkyuu a0pa, yuMoOnIa3Mvl U ee OCHOBHHIX OP2AHOUO08

CBepxy KjeTKa MOKphITA IIa3MaTH4eckoid MmemOpaHoit Tommuuoi 100 anrcrpem, co-
CTOSIILIEN U3 JIBOMHOTO CJOS JIMIMJIOB U MOJIeKyl Oenka. MemOpaHa criocoOHa BBIIEISTH Be-
IIECTBO I 00pa30BaHUs JOTIOTHUTEIHHOM 3aIUTHl — KJICTOYHOW CTEHKHU.

OyHKIMM MEMOpPaHBI:

1.PaznenurenbHas.

2. TpancnopTHas.

3.0nekTpudeckas (co3gaeT TpaHCMEMOpaHHBIM TOTEHIIMAT 3a CYET pa3/aelieHus
HWOHOB).

4.KOHTpOJIb IPOHUIIAEMOCTH KIIETKH.

5.KonTpoas mporeccoB cekpennu (00pa3oBaHKE U BBIACICHUE OMOJIOTHYCCKU aKTHB-
HBIX BEILECTB — CEKPETOB) U IKCKpelHH (yAaJeHue KOHEYHBIX IPOAYKTOB 0OMeHa — U30bITKA
BOJIBI, COJICH, y)KEPOJHBIX OMOJIOTHYECKH aKTHBHBIX BEIIECTB).

6.06namaeT cnocoOHOCTHIO K (DEPMEHTATUBHOMY PACIICTUICHHIO Pa3JIMYHBIX CyOCTpa-
TOB.

7.CoenuHsET KISTKH B TKAHW M OPTaHBI (32 CYET CKIAI4aThIX BHIPOCTOB M CIEIHANb-
HBIX OEJIKOBBIX TEJIEI — IECMOCOM).

8.00ecmeunBaet aronutos (MOTJIOMIEHUE TBEPIbIX BEIIECTB).

9.006ecneunBaeT MUHOIMTO3 (TIOTJIOMICHUE KAIleb KUIKOCTH).

[{uTorutasma — BHYTpEHHEE COJIEPKMUMOE KIETKH — 3JIaCTUYHOE TIOIYIPO3PaYHOE Be-
IIECTBO C BSI3KOW KOHCHUCTEHIMEH, COCTOUT M3 MaTpuKca (KUAKOM YacTH LUTOIIa3Mbl) U
MEMOpPaHHBIX CTPYKTYP.

XUMHUYECKUH COCTaB CIOKEH: BOJA, OPraHWYECKHE BemlecTBa (FKHUPHI, OCITKH, yIIIeBO-
161, puOOHYKJIEMHOBBIE KUCIO0ThI, AT®) u Heoprauuueckue BeuiecTna (cou docdopa, Kanus,
KaJIbIHS, CEPHI U JIP. MUKPOIJIEMEHTHI).

DynuKyuy Yyumoniazmoi:

1.00ecnieunBaeT pocT KIETOK.

2.06ecnieunBaeT 0O0pa3oBaHKUE BEPETCHA JICTICHUSI.
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3.YyacTByeT B Iiepefade pasapakeHUs.

4.0cyIecTBIAeT IUTOIIA3MAaTUYECKYI0 HACJIEeACTBEHHOCTh, T.K. B Hel ecth JIHK,
coJieprKaliyue OpraHouibl (MUTOXOHAPUH, IUIACTUIbI).

5.0cy1iecTBasET TYprop KJIETOK (COCTOSHUE 31aCTUYECKOM HAaINpsSKEHHOCTH, pacTs-
HYTOCTH KJIETOK, OOYCJIOBJIEHHOE UX OBOJJHEHHOCTBIO).

6.00ecreunBaeT B3aMMO/ICHCTBHE OPTaHOUIOB KIICTKH.

OcHoBHbIEe MEMOpaHHbIE KOMIOHEHTHI KJIETOK 3ykapuoT: siapo, JIIP, KI', muroxon-
NpYH, TUIACTU/IBI, JIU30COMBI, BAKYOJIH.

SAnpo Moxer ObITh B KJIETKE B JIBYyX COCTOSHUSX — JensieMcss 1 uHTepda3HoM (B me-
puOa MeXIy JAeleHueM KieTku). MHTtepdazHoe sapo OKpyKEeHO JBOMHON MeMOpaHoil ¢ mo-
pamu. BayTpu siapa Haxonutcs xapuoiumda U XpOMATUH — JIECHUPAIM30BaHHbIE (pacKpy-
YEHHbIE) XPOMOCOMBI.

HMeHHO U3 XpoMaTuHa B Mpolecce cnupaiu3anuu (KOHACHCALUK) Nepe JeJIeHUeM
KJIIETKU B A1p€ GOPMHUPYIOTCS XPOMOCOMBI.

B siape conepxurcs siapeiiko, cocrosiiee u3 PHK u 6enka. OcHoBHas ero QpyHKIms -
CHUHTE3 pUOOCOM. SIJPBIIIKO IPUCYTCTBYET B KJIETKE TOJIBKO B Ieproja UHTEpGa3bl, BO BpeMs
JieJIeHUs1 KJIETKH, OHO pa3pyllaeTrcs, 10 OKOHYAHUU JIEJICHHUS] OHO BHOBb MOSBIISETCSA B 00pa-
30BaBILUXCS KJIETKAX.

Dyuxyuu saopa:

1.B siape xpanurtcs reHeTrudeckas HHGOpMaLus KIEeTKH.

2.0HO0 yyacTByeT B JeiieHUU (Oe3bsilepHble SyKapHUOTHYEKUE KIIETKU, HalpuMmep,
HEpBHbBIE, KJIETKU CUTOBUHBIX TPYOOK PACTEHUMN — HE JAETIATCH).

3. npo uzonupyer perukanuto, yasoenue JHK, tpanckpunuuto (cunre3 PHK) ot
TpaHCcIALUUHU (CUHTEe3a OenKa) B KJIETKE. DTO JaeT KIETKE PEUMYIIECTBa B IBOJIFOLUH.

OIIP (’Hp0MmIa3MaTHUECKUNA PUTHKYIYM) — 3TO 00s3aTeNIbHbII OPraHoM ]l SYKapUOTH-
YECKUX KIJIETOK. JTO CETh KaHAIOB M moJiocTeit quamerpom 10 500 A. Tlomoctu u kaHaibsr 00-
pa3zoBaHbl MeMOpaHo#. CyIiecTByeT:

- mepoxoBatblil (rpanyaspubsiil) OI1P — cogepKuT Ha TOBEPXHOCTH MHOTO pHOOCOM;

- tnagkuid (arpanynsipubiit) O11P — He cogepxuT pubocom Ha CBOEH TTOBEPXHOCTH.

OcHosnble ¢pyHkmu II1P:

1.Cunternueckas (Ha JIIP cunTe3upyroTCs OEIKHU, JUMUIBL, YIIIEBOIbI U (DEPMEHTHI).

2. TpancnoptHas (mo kananam DIIP pasnuunbie BemecTBa MOCTYMAOT U3 OJJHOM YacTh
KJIETKU B JIPYTYIO).

3.3amacaromast (BBIOIHSAET POJIb PE3epByapa Jyisl XpaHEHUS TUTATEIbHBIX BEIIECTB).

4.M301MpoBaHKE BEIIECTB B KIIETKE.

5. Herokcukanus (00€3BpeKMBAaHUE) BPEIHBIX MNPOAYKTOB OOMEHa, Hampumep, B
KJIETKaX IEeYeHHU.

Kommneke Nonbmxu (KI') (Ha3BaH B 4eCTh UTAIBSIHCKOIO YYE€HOTO, OOHAPYKUBILIETO
3TOT OpPraHouJ B KIJIETKAaX JKUBOTHBIX). DTO cucTeMa MeMOpaH, IpeJCTaBlIeHHAs KaK Obl
CIIOKEHHBIMU B CTOIIKY CEPHOBUAHBIMU WM NAJIOYKOBUIHBIMHU TeNbLIAMHU, 0Opa3yOIIMMU
OOIIYIO CTPYKTYPY — IUKTHOCOMY.

OcHosnble ¢pyHkmun KI':

1.CexperopHas (HaKOIJIEHHE U BBIBOJ CEKPETOB, BBIIEICHHE MPOJYKTOB METa00IM3-
Ma).

2.HaxonurenbHas (CKOIJICHUE JTUMHUI0B Ui 00pa3oBaHUsl MEMOpaHbI KJIETKH).

3.CunTternueckas (CHHTE3 YIJIeBOJIOB M CBSI3BIBAHHE X C OCIKAMU; CUHTE3 IIEMEHTH-
PYIOLIEro KOMIOHEHTa — MYKOIIOJIMcaxapuaa; CUHTE3 MoJucaxapuioB JUisl oOpa3oBaHus Kiie-
TOYHOM CTEHKH PaCTEHHH — LEJUTF0JIO3bI U TEMUIIEIUTIONIORb).

4.00pa3oBaHne IMMYHOTJI00Yy/IMHA (AaHTUTEIN) B )KUBOTHBIX KJIETKaX.

5.®@opMUpOBaHKE IEPBUYHBIX JTU30COM C TUAPOIU3HBIMU (PEpPMEHTAMU.
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6.0Ocy1miecTBieHrne B3auMOCBs31 Mex 1y MeMOpanamu DI1P u siapa.

MuUTOXOHAPUM — OPraHOUIbI, UMEIolIe MeMOpaHHoe cTpoenue. Pasmep ux ot 0,2 1o
7 MKM, KOJIMYECTBO B KJIETKE 3aBUCUT OT (DYHKIMU, HAIPUMED, B KJIETKE NIEYEHU OJIEPKUTCS
okoJsio 200-500 mutoxonnapuil. UIx ¢opma B KkieTke He MOCTOsIHHA. B )KMBOTHBIX M pacTu-
TEJIbHBIX KJIETKaX OHM MMEIOT OOIIMH IUIaH CTPOEHUS: MpPEJCTaBieHbl 2 MeMOpaHaMu:
Hapy)KHOU (T7aaKoi) M BHyTpeHHEH (ckinamguaroit). CKiIaaku BHYTpEHHEH MEMOpaHbI Ha3bI-
BAIOTCS KPUCTHI, HA HUX HaXoJsTcs (hepMeHThl, yuacTBytomue B cunteze AT®. Buyrpu mu-
TOXOHJPUU HAXOAMUTCS KUAKUI MaTpUKC, cojepkamuii pudocomsl, 6enku, PHK u JIHK.

OcHoBHbIE (QYHKIINH:

1.Cunte3 AT®, koTOpasi UCIOJIB3yeTC KIETKOW BO BCEX IMPOIECCaxX JKU3HEACITENb-
HOCTH, TPEOYIOLIUX 3aTPaT SHEPTUU.

2.CunTe3 coOcTBeHHBIX 0enkoB, (MutoxoHapuu umeroT JIHK u cobcrBennsie pubo-
combl, B HUX Ha Matpuiie PHK cuntesupyrorcst 0eaKku MUTOXOHIPUH).

MUTOXOHIPUM B KIIETKE HUKOTI'/Ia HE 00pa3yroTCsl 3aHOBO, OHU Pa3MHOKalOTCS TOJIBKO
neneHueM. Tak kak MUTOXOHIPUHN B KJIETKaxX JOCTATOYHO MHOIO, TO IPH JEICHUH KaKas-TO
UX 4acTb 0053aTeIbHO MoNnaieT B 00€ J0YepHUE KIETKH.

[IpenmonaratoT, 4YTO MUTOXOHAPUU B KIETKAX AYKAPUOT UMEIOT CUMOHMOTHYECKOE
npoucxoxaeHue. Ha panHem 3tamne 3BOJIIOLMM, KOTAA €I KUBOTHBIE U PACTeHUsI HE ObLIN
pa3beAMHEHbI, MUTOXOHIPUH BCTYNAIM B CUMOMO3 C 3yKapHOTHUYECKUMHU  KieTkamu. llpen-
[10JIaratoT, YTO MHUTOXOHIPUU IMPOU3OLUUIM OT MYPHYPHBIX (OTOCHHTETHUECKUX OaKTEepui,
KOTOPBIE YTPATUIIN CIOCOOHOCTh K (POTOCHUHTESY.

[Inactuael — 3T0 OpraHOU/Bl PACTUTENBHBIX KJIETOK, UMEIOT MEMOpPAHHOE CTPOEHUE.
Paznuuaror 3 trmna mmactun:

- XJIOPOTIACTHI (CoAepKaT MPEUMYIIECTBEHHO XJIOPO(HILT) - 3eTIeHbIE TUIACTU/IBI;

- XpOMOIUTACThI (CcoAepKaT MPEUMYIIECTBEHHO KapOTHHOUbI, MPHUIAIOLIUE pa3iny-
HYIO OKpPAacKy - OpaH>KEBYI0, JKEITYI0, KPACHYIO);

- JIEMKOIIaCThl — OECIBETHBIE TUIACTU bl OBIBAIOT 3 TUIOB (AMUHOILIACTHI - HAKAIIIN-
BAIOT Kpaxmall; 0JIEOIUIACThl — HAKAILJIMBAIOT >KMPBI; IPOTEUHOIUIACTHI - HAKaIUIMBAIOT Oe-
JIOK).

JIefikomIacTel MOTYT NIEPEXONUTH B XPOMO- U XJIOPOILIACTHI.

[InacTuael pa3sMHOXKAIOTCS JI€IEHUEM, Paclpelessisich IPUMEPHO MOPOBHY MEXAY J10-
YEpHUMU KIIETKaMU.

Cmpoenue u ¢ynxyuu xnoponiacmos. VIX 1BET 3aBUCUT OT HAJIWYMs XJIOpOduiuIa.
KonunuectBo B kiietke — 40-60, popma — oBanbHasi, pazmep — 3-4 mxMm. Coctodr u3 3 mMeM-
OpaH: HApY)KHOW, BHyTpEHHEH, KOTOpas B OTJIMYKE OT MUTOXOHIPUAILHON — HE UMEET KPHUCT,
U TUIaKoUTHOW. BHyTpeHHss MeMOpaHa o0pa3yeT CUCTEMY MEIIOYKOB, MOTEPSBIIMX C HEHO
CBSI3b — TUJIAKOM/I0B, KOTOPBIE YIOXKEHBI IPYT HA Jpyra B cTonkd. OHU Ha3bIBAIOTCS TPaHbL
I'panbl 00beauHEHBI ApPYr ¢ apyroM. B MeMOpaHax THUIAKOMAOB HaXOIUTCS XJIOpoduii,
3/1eCh TIPOMCXOIUT CBETOBasi ctamus (orocuHTe3a, obpaszyercss ATD, BbImenasieTcss MOJIEKY-
JSpHBIA KUCTIOpo. VICTOUHMKOM 3JIEKTPOHOB B peakUuu (POTOCHHTE3A SIBISIETCS OKHUCICHHE
BO/IBL.

BuyTpu xmopomiacta HaxoauTcs cTpoMa (IIOX0Xasi 0 COCTaBy Ha MUTOXOHJpHAib-
HBII MaTpUKC), B HEW MIPOTEKal0T TEMHOBBIE peaKlUU (POTOCUHTE3a, KOTOPbIE POJA0KAIOTCS
B LIUTOIUIa3Me KJIETKU (0Opa3oBaHUE IIFOKO3bI U3 YTIIEKUCIOoro raza). Mcrounukom sHepruu B
atux peakuusax sABisoTcas ATO u HAJIOH, cuHTe3npoBaHHBIE B XOJI€ CBETOBBIX pEaKIU
¢doTocuHTE3A.

OcHosHbie (hyHKYUU XTOPONIACTNO8!

1.00pa3oBaHie OpraHnYeCcKUX BEIECTB (TIIOKO3bI) U3 HEOPraHUYECKUX (YTJIEKHCIOTO
ra3a ¥ BOJIbl) Ha CBETY B IIpoliecce GOTOCHUHTE3A.

2.06pazoBanue AT® u MOJEKYISIpHOTO KHCIopoaa (B mporecce GOTOCHHTE3A).
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3.CuHTE3 XUPHBIX KHUCIOT C MOMOIIbIO (DEPMEHTOB, HAXOAALIUXCA B CTPOME, MpHU
9TOM UCHOJIB3YIOTCSI AT® U yriieBoasl.

4.BoccranoBienue Hurputa (NO,-) 1o ammuaka (NHs) 3a cuet sHepruu 31eKTpOHOB.
B pacTeHusix 3TOT aMMHUaK CIyXUT UCTOYHUKOM a30Ta IPU CUHTE3€ aMHUHOKHUCIIOT, HYKJI€O-
TUJIOB.

5.Cunte3 coOCTBEHHBIX O€NKOB (T.K. TiacTuabl umeroT codcreernyro JIHK, puboco-
MBI, B HUX MJIET CUHTE3 ClieU(PUUECKrX OEJIKOB IJIACTHI).

[IpenmonaraioT, 4TO MIACTU]IBI B KJIETKAX 3YKapHOT UMEIOT CUMOMOTHYECKOE IPOUC-
xoxzaeHue. Kietku sykapvoT BCTYNWIM B CUMOMO3 ¢ LIMAHOOAKTEPUSMHU HA PAaHHMUX AdTarax
SBOJIIOIINH, IIPU 3TOM >KUBON MU pa3AeIWiICS Ha PaCTEHUS U )KUBOTHBIX.

Takum 06pazom, moxkHo BeiienuTh Tpu JAHK, coneprkanux opranouga sykapuoTuye-
CKUX KJIETOK: PO, MUTOXOHJPUHU U TUIACTUIbI.

Jluzocomul — Menkue chepudeckue 00pa3oBaHus, OTpaHUYEHHbIE MeMOpaHoi. OHu
coJiepkat (hepMEHTHI, yUaCTBYIOIINE B IPOLIECCAX PACIIECIICHUS.

Baxneiimue GyHKuuu nu3ocom:

1. PaciiemieHre OTMEPIIMX OPraHOUIO0B.

2. IlepeBapuBaHue MALIEBBIX BEILIECTB.

@DepMEeHThI JIN30COM HaXOAATCd B MEMOpPaHHOM yHmakoBKE MOTOMY, YTO HWHAa4ye€ OHU
MorJu Obl epeBapuBaTh Bce cogepxrumoe kieTku. Oopazyrorces muzocomsl u3 KI' u OI1P.

Bakyonu — 310 mMemOpaHHbIE KOMIIOHEHTBI 3pPEbIX KJIETOK PAcTeHHUH, MEIIOYKH,
OKpPY>KEHHBIE 3JIEMEHTapHON MeMOpaHO! — TOHOILJIACTOM, BHYTPH KOTOPBIX COJEPKHUTCS BO-
JSTHUCTAsL )KUJKOCTb.

OcHosnbie (hyHKyuu 8aKyoei:

1.OHu o iIep>KUBAIOT TYProp.

2.Y4acTBYIOT B IPOIIECCAX POCTA KIETKHU.

3.B BakyoJIIX HaKaIUTMBAIOTCSI PACTBOPUMBIC B BOJIC BEIIeCTBA ((PEHOJIBI, aHTOIMAHBI,
aJIKaJIOUIbl), a Takxke OeKHU U caxapa.

HemeMmOpanHoe cTpoeHre B KJIETKE UMEIOT CJIETYIOLINE OPTaHOUIbI:

- SIIPBILIKO;

- XPOMOCOMBI;

- pubocomsl;

- KJIIETOYHBIN LEHTP;

- MUKPOTPYOOUYKH M MHUKPO(UOPUIIIBIL.

Crpoenue u GyHKIMHU SJIPbIIIKA ObUIH U3JI0KEHbI BBILIE.

Xpomocoma — 3TO Te30KCUPUOOHYKICONPOTEUI, ITO 3HAYUT, oHA cocTouT u3 JJHK u
0eKOB (I'MCTOHOB M HETMCTOHOBBIX). XPOMOCOMBI BUJHBI BO BPEMS JIEIECHUS KIIETKH, B UH-
Tepdaze OHU Mpe/CTaBICHbl XpOMaTHHOM. B XxpomaTuHe macca 6enka modtu B 2 pasa mpe-
Boimaer maccy JIHK. benkn B xpomartuse cirykaT [ CIIApaIM3aldy, O4eHb IUIOTHOM yna-
koBku JIHK. Ceepxcrnmpanuzanus JJTHK HeoO6xoauma no 1ByM mpUUrHAM:

- ms komnakTHoM yknanku [JHK B siape;

- g npoBepku 1enoctHoctd mojekynsl JIHK, T.x. penmkanus (yasoenue JIHK)
MOKET IPOUCXOJUTH TOJIBKO Ha HEMOBPEKACHHBIX MOJIEKYJIAX).

DynKyuu Xpomocom:

1.B HUX B BUJIE T€HOB COJEPKUTCS UHPOPMALHS O CTPYKTYpE KIETOK.

2. OHu obOecnieunBarOT HENPEPBHIBHOCTD KU3HU B MIPOLIECCE JICTICHHUS.

3.IlocTostHCTBO YKcaa U (HOPMBI XPOMOCOM ONPEEIIIET KAPUOTHUIl BUA.

4. OHu obecrieynBarOT CyIIECTBOBAaHUE BU/A HA MPOTSHKEHUM ThIcsiueneTuil (oOecme-
YUBAIOT HACJICICTBEHHOCTD ).

5. Myrauuu, Bo3nukatouiue B JIHK xpomocom, o0ecnieunBaroT ”3MEHYMBOCTD U JAIOT
Marepuai s 0Toopa, T.€. COCOOCTBYIOT SBOJIOINH.
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Knemounwiii yenmp pacnosioxkeH BOIU3H SApa, COCTOUT U3 2 HUIMHIPOB (LIEHTPHO-
neil), AIMHOM OKoJio | MHUKPOH (MKM), CTEHKM KOTOPBIX OOpa30BaHbl MUKPOTPYOOUKAMH.
LlenTpuonu pacnonararorcs NepHeHAUKYISIpHO Apyr apyry. ['naBHas ¢yHkus: popmupona-
HUE BepeTeHa JeJeHus, Oiarogapsi KOTOPOMY XpPOMOCOMBI IIPH JEICHUH KJIETKH TOYHO IO-
POBHY PacXoJATCS K POTUBOIOJIOKHBIM IOTIOCAM.

Muxpompybouku u Mukpo@uopuiivl y4acTBYIOT B KIETOYHOM W BHYTPHKJICTOUYHOM
JBUKEHHUH, OTIPENEIIAIOT (POpPMY KIETOK, COCTOSIT U3 OesKa.

QyHryuu:

1. OGecnieunBaOT JBUKEHUE KIETOK.

2. O0pa3yroT HUTH BEpEeTE€HAa BO BpeMsl JeJICHUs KIeTKH, Oyaroapsi KOTOPBIM XpOMO-
COMBI TOYHO PAcXOJATCA K IPOTHBOIOJIOKHBIM MOJIOCAM KIIETKH.

Pubocomvr — nHememOpannbie CTpyKTyphl, cocrosimue u3 PHK u Genka. 910 o4eHb
Menkue oprasouasl (auamerpoM 150-200 A), coctosT u3 2 cyObennHuL: O0NbIION U MaJloi.
Moryrt cBs3siBathes ¢ DIIP, a Takxke pacnosiaratbesi cB0OOAHO B 1uToriazme. OHM cOCTaB-
JSIOT 0K0JI0 5% CcyXoro BellecTBa KIeTKH (Tak, B KJIETKaX MEUYEeHU MOXKET, HallpuMep, COAep-
xatbcs 107 pubocom).

OcHoBHast QpyHKIMS pubocoM — 3TO CUHTe3 Oenka. Pubocomy paccmarpuBaroT Kak
MaJeHbKYI0 NEepeBUKHYIO (haOpuKy, KOTOpas, JABHUrascCh BAOJIb MATPHUIBI - MOJIEKYNBI H-
PHK, ocymiecTBiseT CUHTE3 MENTUAHBIX CBSA3€H MEXKIY AMUHOKHCIOTAMHU.

Dyuxyuu pubocom:

1.Cuntes 6enka.

2.Yxiiagka OeaKOBbIX MOJIEKYJ B MOJUIENTHIHYIO LIETIb B COOTBETCTBUU C T'€HETHUYE-
CKOM HH(pOopMaiueil.

PubGocombr Moryr 00pa3oBbIBaTh MOJIMCOMBI: CKoruieHuss pubocom Ha HUTH H-PHK
(ux moxert ObITh OT 5 110 70).

OcHosHble OomauyUs pacmumenbHblX U HCUBONIHBIX KIIEMOK.!

1.Kiietrku pacreHuil moBepx KJIETOYHOW MeMOpaHbl UMEIOT IMPOYHYIO KIIETOUHYIO
CTEHKY U3 LIEJUTFOJIO3bI U IEKTHHA.

2.KneTtkn pacTeHuii coaepKar IIacTH/IbL.

3.B pacTuTenbHBIX KIETKaX €CTh BaKyoJIu.

Codep.ucauue XUMUUYECKUX I]IEMEHMO06 6 KllemKadx

B xiietke 06Hapyx’eHO 0K0710 60 371eMEHTOB, KOTOpbIE pa3AeieHbl Ha 3 IPYIIIIbI.

[TepBas rpymma - Hanbomnee pacnpoctpaneHusie memenTsl: O, C, N, H, (cocraBisitor
98% Bcero cocTtana).

Bropas rpynma: K, S, P, Cl, Mg, Na, Ca (coctaisitot okojio 1,9% Bcero coctasa).

Tpetbst rpynmna — mukposnemeHTsl (Menee 0,01% Bcero cocrtasa).

Oprannyeckre COeIWHEHHsI XapaKTEPHBI TOJIBKO JJISl JKMBOW TPUPOJBI, OHH 0053a-
TEJBHO COJIepKaT aTOMBI YTJIepo/ia M BOJOPOJA.

Oprannyeckre BeliecTBa KIETKHA NMPEICTABICHBI: OeIKaMu, KHUpaMH, HyKJICHHOBBIMU
kuciaotamu, ATO.

Heopeanuueckue sewjecmea xnemxu

Bona. Conepxanue Bozibl B KJieTKe B cpeaHeM coctaBisier 80%. Uem Oombllie B KieT-
K€ BOJbI, TEM MHTCHCHBHEE B HEW MAYT 0OMEHHBIE Mpollecchl. B kieTkax smOpuona — 95%
BO/Ibl, B CTaphIX KJIeTKax — 0kosio 60%.

Copep:xaHue BOJIbl 3aBUCUT OT BU/a TKaHU (B HEPBHBIX KileTKaX — 85%, B )KUPOBBIX —
40%). IIpu nmotepe knetkoit 20% BOJIBI HACTYMAET €€ CMepTh. be3 moTpedieHnst BOIbI Yeso-
BEK MOJKET )KUTH He OoJiee 14 mueid.

DyHuryuu 800bL1:
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1.0na onpenensieT Typrop KiIeTok.

2.910 cpena, B KOTOPOU MPOTEKAIOT XUMUYECKHUE PEAKITHH.

3.YuacTtByeT B ruapoaunse (paciiermieniu) OenkoB, JKUPOB, YIJIEBOJIOB.

4.0OHa yyacTBYET B TEPMOPETYJIALIUH.

5.5BisieTca XOPOIIUM PACTBOPUTEIIEM.

Conu — oHu 06pazosanvbl KAMUOHAMU U AHUOHAMU.

QyHKyuu coneu.

1.IlopnepxuBatOT pa3HOCTb KOHLEHTPALUKW KAaTUOHOB M AaHWOHOB Ha IMOBEPXHOCTU
MeMOpaH, oOecrieunBasi TpaHCMEeMOpaHHBIN MOTEHIIMAJ, COCTaBIIsIONTUI okoyi0 100 MB.

2. OGecneunBaroT Oy(depHbIe CBOMCTBA KIETOK (CITOCOOHOCTD MOIIEPKUBATH KUCIIOT-
HOCTb PaCTBOPOB Ha OJJHOM YPOBHE MU J00aBJIEHUU KUCIOTHI UIIH LIET0YH).

3.0t coselt 3aBUCAT OCMOTUYECKHE CBOWCTBA KIIETKH (CIIOCOOHOCTh U3MEHSTH O0BEM).

4.HepacTBOpUMBIE COJIM BXOJAT B COCTAaB KOCTEH, 3yOOB, paKOBUH.

Mukpo3aeMeHTbl BXOAST B COCTaB OpraHM4eckux BeuecTB (Zn, Mn, Co BXoadT B co-
ctaB ¢pepMeHTOB; Fe — B coctaB remorino6una; Mn — B coctaB xjiopousuia, HoJ - B COCTaB
TUPOKCUHA — TOPMOHA IIUTOBUIHOM JKEJIE3bl).

Cmpoenue u pynkuuu benxos

benku — monuMeps! ¢ BHICOKOM MOJIEKYIsIpHONH Maccoil. MoHOMepaMu O€NKOB SBJISI-
torcs 20 aMUHOKHUCIIOT. AMMUHOKUCIIOTHI B O€JIKE CBSI3aHbI IPYT C IPYIOM MENTHIHOM CBS3bIO,
KOTOpasi BOBHUKAET B Pe3yJbTaTe TOrO, YTO U3 aMUHOTPYIIbI OJHONW aMUHOKHCIOTHI U Kap-
OOKCHJIBHOM TpyNIbl APYroil BBIAENISETCS MOJIEKYJa BOJAbI, a OCBOOOJMBIIHUECS AIIEKTPOHbI
00pa3yroT MEeNTHAHYIO CB3b. [109TOMY OEJIKM 4acTO HA3BIBAIOT HOSIUNENMUOAMU.

MouJiekynbl OETKOB UMEIOT OIPOMHBIE Pa3MEPHI - ATO LIETIH U3 HECKOJBKUX JIECATKOB
WM COTE€H AMMHOKHCIIOT, IO3TOMY MX Ha3bIBAIOT MAaKPOMOJIEKYIaMH.

[TonunenTuasl — 3TO MOJIEKYJbl MEHbLINE, YeM Oesku. benku aensTcs Ha MPOTEHHBI,
COCTOSIIIIME TOJIbKO M3 aMUHOKHCIIOT, U MPOTEH/Ibl, KOTOPBIE COJAEpKAaT HEOEIKOBYIO 4acTh
(HampumMmep, reM B MoJieKyse remorioouHa). O0braHo Oenku 100 CBEPHYTHI B KIIyOOK (TJI0-
Oyny), 100 MpeACTaBIAI0T c000i HUTh — GpubpuuTy. CriocoO yKIaaKu 3aBUCUT OT MOCIEI0-
BaTEIbHOCTU AMUHOKHCIIOT.

Cy1ecTByeT HECKOJIBKO YPOBHEHM OpraHu3aliiy MOJIEKYJIbl Oelka:

[lepBuuHas CTpyKTypa — 3TO IOCJIEIOBATEIIbHOE COEIUHEHHE AMHHOKUCIOT JPYr C
JPYroM C TIOMOIIBIO MENTUIHBIX CBSI3€H COTIACHO F€HETHUYECKOMY KOTY.

BropuuHnas cTpykTypa — 3TO yKJIaJKa MOJIEKYNbl Oellka 3a cueT BOJOPOJHBIX CBS3EH
MEeXAy MEeNTUIHBIMU I'pyNIaMHu (a - cnupajib oOpa3oBaHa BOJOPOJHBIMH CBS3SIMH, pacoio-
KEHHBIMHU TMapajlyIesIbHO OCU CIUpau; b-COupaib — CBSA3SIMH, PACHOJIOKEHHBIMU MEPIEHIN-
KYJISIPHO HM).

TperuuHast CTpyKTypa — HpPOCTPAHCTBEHHAash KOHQUIypauus, oOpa3oBaHHAs MEXIY
MOJIEKYJIAMU CEPbl JUCYIb(PUIHBIMU CBSA3SIMH.

YerBepTuyHasi CTpyKTypa — 0Opa3yeTcsi pu B3auMOAEUCTBUN HECKOJIBKUX OEIKOBBIX
00y (CyObeauHuI).

[ToTepss mpupoAHON CTPYKTYpHI Oellka — JAeHATypalus MOKET ObITh 0O0paTUMOM U
HEoOpaTHUMOM, OHa MOXET IIPOUCXOAUTH MO/ ACUCTBUEM TeMIiepaTypbl. BHauane pa3pyiiaer-
Csl YETBEPTUYHAs, 3aT€M TPETUYHAS - U BTOPUYHAS CTPYKTYpPHI. SIMUHBIN O€IOK IeHaTypupyeT
npu 60-700C, muosun — npu 40-50 °C.

Dynukyuu 6enKoe 6 Kiemke.

1.CtpoutenbHas (BOJOCHI U CYXOXHWJIHSI IOCTPOEHBI U3 OeiKa, popma SpUTPOLIUTOB U

OpPraHoOUJIOB KJIETKH 3aBUCUT OT CTPYKTYpPbI OEJIKOB, OHH BXOJAT B COCTaB MEMOpaH).
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2.Kartanutudeckast pyHKuus (00JbIIMHCTBO ()EPMEHTOB UMEIOT OEIKOBYIO CTPYKTYPY,
OHH YCKOPSIIOT XMMHUYECKHUE PEAKI[UU B KIIETKE).

3. JIBurarenpHasi (aKTUH U MUO3UH — B MBIIIIAX, TYOyJIMH — B MUKPOTPYOOUKaX, KIy-
TUKaX 00ECTIEYNBAIOT JIBIXKCHHE).

4.TpancnoptHas (remorinoOun nepenocut 02, CO2, TpaHCIOPT uYepe3 MeMOpaHbI
OCYILIECTBIIsIETCS OeIKaMu).

5.3amuTHas GyHKIUS (aHTUTENA CBS3BIBAIOTCS C UY)KEPOTHBIMU O€JIKaMM M KJIETKa-
MH).

6.9uepreruueckas (1 r Oenka npu pacmeriennu gaet 17.6 kJx).

7.PerynstopHasi (rOpMOHBI, BBIJIEISIEMbIE XKeJle3aMU BHYTPEHHEH CEKpeluu, U3MEHs-
0T OOMEH BEIIECTB B OPraHu3Me).

Yeneeoowt.

B xnerkax pacrenuii oHum Moryt cocTaBisTh 90% ux cyxod maccel. B KHUBOTHBIX
KJIETKaX yriieBo10B Majio — 1-5%.

Buowt yenesooos:

1.MoHocaxapu/pl, OHU CIaJIKHE Ha BKYC, T.K. BOJOPACTBOPUMBI (T€KCO3bI - COJIEPKAT
6 aTOMOB yriepoja — IJII0K03a, (ppyKTo3a, rajlakTo3a; MEeHTO3bl — COAEpKaT 5 aTOMOB yrJie-
poaa — pubo3a u 1e30KCuprod03a).

2.Ilonmucaxapuipl — 3TO MOJIUMEPHI 13 MOHOCAXapOB — caxapo3a (COCTOUT U3 IIIOKO3BI
1 (PYKTO3bl); MOJIOUHBIH caxap (COCTOUT U3 IIIOKO3bI U ranakTo3bl). Kpaxmain — pa3BeTBiieH-
HBIM TOJMcaxapu]l paCTUTEILHOTO MPOUCXOKICHUS, TJIUKOI'€H — MOJIMcaxapu] >KUBOTHOTO
npoucxoxaeHus. Llemnrono3a — IMHEHHBIN ToJIMCaXapy/l PACTUTEIBHOTO MPOUCXOKICHUS.

Dynkyuu yeneeo0os:

1.Oueprernueckas (1 r maer 17,6 x/x sneprun).

2.CtpoutenbHas (BXOAST B COCTaB KJIETOYHOM CTEHKH PAacTEHUN, XUTUHOBOIO MOKPO-
Ba HACEKOMBIX).

3.VY pacreHuil HEKOTOPbIE TOPMOHBI - YTJIEBO/IbI.

Junuoot.

Jlunuapl — 3TO HEpaCTBOPUMBIE B BOJIE KUPHI U KUPOIMOJOOHBIE BEIECTBA, COCTOS-
II1e U3 IIIUIEPUHA U BBICOKOMOJIEKYISPHBIX JKUPHBIX KUCIIOT.

OOBIYHO XKHUPBI COCTABISIOT OT 5 10 15% Macchl KJIETKH, B )KUPOBBIX KIETKaX HX JI0
90%. JXXup cocpeaoToueH B MOJKOKHOM KUPOBOM KJIeTYaTKe U B cajibHUKe. MHOro xupa B
MOJIOKE. Y pacTeHui KUp COAEPKHUTCS B CEMEHax M IIoAax. Ero MHOro B MO3re U XKeJTKe
SIUIL.

DyHKyuU TUNUO08 :

1.Onepreruueckas (1 rxxupa naet 38.9 k/1x)

2.CrpykrypHas GpyHKIuUS (JIMIKUIBI - OCHOBA OMomMeMOpaH).

3.3amuTHas (0T MEXaHMYECKOI'O BO3JECHCTBUS 3aLIUIIAET CIOW KUpPaA, OH BBHIITOJHSET
TETUTON30JISIITUOHHYIO (PYHKITHIO).

4.Cunretnueckas GyHKus (U3 JIUIHUIOB CHHTE3UPYIOTCSI TOPMOHBI).

5.PerynupyroT npoHUIIaeMOCTh TJIa3MaTHUECKO MeMOpaHBI.

Hymeuuoebte Kuciomowl
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Oro  JJHK (ne3oxcupudonykienHonas) U PHK (pubonykiienHoBas KUCIOTHI).
BrniepBbie 00HapyXeHbI B sijipax, HO3TOMY HOJIYUMIIN TaKOe Ha3BaHUE (OT JATUHCKOTO nucleus
— S7pO).

JHK — mosmHyKII€0THA, €€ MOHOMEPaMHU SABJISIOTCS HYKICOTHUIbl. HykneoTuasl co-
€UHSIOTCS APYT C APYrOM € MOMOIIIbIO IPOYHBIX KOBAJIEHTHBIX cBsA3ei. Hykneorun coctour
13 TpeX COCTaBHBIX YACTEH: a30THCTOIO0 OCHOBAaHMS, MATUYIVIEPOJHOIO caxapa — JA€30KCHpH-
60361 U ocratka ¢ocdopnoit kucnotel. B JIHK conepkarcs 2 Tuna a30THCTBIX OCHOBAHUMA:
nypuHoBbIe — ajieHuH (A) u ryanuH (I') u nupumunnnossie — TuMuH (T) u nuro3us (L).

Monexyna JJHK — 310 2 3aKkpy4eHHBIX Ipyr BOKPYT APYra MOJHUHYKICOTUIHBIX LIEIH,
KOTOPbIE COEAUHSIOTCS BOJOPOIHBIMU CBSI3SIMHU, BOSHUKAIOUIUMHU MEX]y a30TUCTBIMH OCHO-
BaHUSAMU JBYX LICTIEH.

B monexyny IHK mosxet Bxoauth 10 30 000 HYKII€OTHIOB.

Hms  JJHK  xapaktepHOli 0COOEHHOCTBIO SIBIISIETCA KOMIUIEMEHTApPHOCTh, CYTh KO-
TOpPOM B TOM, YTO a30TUCTbIe OcHOBaHus B 2 nenax [JHK coeguusaroTca B onpeaeneHHoM co-
OTBETCTBHMM: IMYPUHBI — C NUPUMHINHAMU (AJ€HUH MOCPEICTBOM JBYX BOJOPOJHBIX CBSI3€il
COEJIMHSETCS] ¢ TUMHMHOM, a LIMTO3UH MOCPEJCTBOM TPEX BOJAOPOJIHBIX CBS3EH — C TYaHUHOM).
Bonoponnbie cBsi3u HEMPOUYHbIE, TOATOMY MPU KUCIOTHO-IIEIOYHOM TUTPOBAHUU BO3MOKHA
nenarypauus JIHK (paspbiB BogopoaHoi cBs3H). BenencrtBue KOMIIEMEHTApHOCTU a30TH-
CTBIX OCHOBAHMII Mpoliecc JeHaTypaluu 00paTHM.

IIpu omeeme na eonpoc yenecoobpasno npueecmu mooenv [HK, pazpabomannyio
Yomconom u Kpukom, ona npugeoena 6 yuebHuxe.

Komnuectso JIHK B KJ1€TOYHOM siipe MEHSIETCS MPONOPLUHUOHAIBHO TIOUHOCTH.

Pennuxayusn /[HK

CpoiicTBo perukanuu, win camoyasoenust JJHK — yHukanbHOe cBONCTBO 3TOM MO-
JIeKYJbl, OOJIBbIIIE HU OJIHA JIpyrasi MOJICKYJia UM HE 00J1aaeT.

OcHoBHble npuHLUIB perunkanuu JJTHK:

1.Mampuunwvii xapakrep (ogana nens JAHK sBasercs "crnenkom
cTpoeHust HoBo# — "nouepHeit" nenu JJHK).

2.Komnnemenmaprnocms HykneotunoB npu mnoctpoenuu "mouepnei” nernu JJHK (o
Hel ObLIO CKa3aHO BBIIIE).

3.Ilonyxoncepsamuenocms — 3TO 3HAUMT, 4TO BHOBb cuHTe3upoBaHHas JHK mnpen-
CTaBJICHA OJIHOM "MaTepUHCKON" U 0JHON BHOBb CHHTE€3HUPOBAHHON LEMBIO.

Pennukanus HaunHaercs ¢ 00pa30BaHMs BUJIKU PEIUIMKALMU, MPU ATOM B MOJIEKYIIe
JIHK npoucxoaut pa3pbiB BoJopoaAHbIX cBsizel. Y aoenue [IHK — 3to cnoxHblii ¢pepmenTa-
THUBHBIN IpoOIlecC, B KOTOPOM NMPUHUMAIOT Y4acTue Clelyromue GepMeHThI:

- rejukasa (Mpou3BOAUT Pa3pbiB BOJAOPOIHBIX CBsI3EH);

- rupasza (ociadiseT CBEepXCIUpaIn

3aIUI0 MOJIEKYJIbI);

- SSB-0enok (cBsi3bIBAETCS € OJHOLIETIOUYEYHBIM YYaCTKOM M MPEMSTCTBYET BOCCOEH-
nenuto 1eneit JIHK B perumkaTuBHON BHIIKE);,

- IHK-nommmepasa 11l (Beaetr momumepu3anuio HyKJICOTHIOB);

- IHK-nonumepasa Il (HaunHaeT peruiMkanuio, NPUCOECIUHSS MEPBbIM HYKICOTH]T K
npaimepy);

- PHK-nmommmepasa (mpaiimasa) - maunnaet cunres3 JJHK, cuntesupyer npaiimep);

- JHK-nonumepasa I (koHTpoMpyeT IpaBUIbLHOCTD MIOCTPOCHUS

JIHK 1o npuHIUmy KOMIUIEMEHTAPHOCTH).

"' MaTpuien ajs mo-
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Pennukanus B KjIeTKax MpoUcXoauT B S-niepuoj unTepdassl. Ilocne pemnmukanuu xo-
mnyectBo JIHK B knetke yBenmnuuBaercs B 2 pa3a U XpOMOCOMBI CTAaHOBSTCS JUXPOMAaTHU/I-
HBIMH, COCTOSALIMMH U3 2 XpOMaTHUI.

PHK — 510 ofHOIIETIOYHAS TIOJIMHYKIICOTHAHAS 1enb. COMEepKUTCS KaK B sApe, TaK U B
LATOIIa3ME.

Omauyuss PHK om JIHK:

1.PHK wanie ogHoLienodyeyHass MOJIeKyJia.

2.BMecto azotucToro ocHoBaHus TuMuHa B Mosekysie PHK coxepxures ypanui.

3.Yraeson, Bxomsamuii B cocraB PHK, - pu6o3a.

4.PHK 3nauntenbHo menble MoJiekynsl JJHK (conepxut ot 50 10 HECKOIBKUX ThHICSY
HYKJIEOTHUOB).

Buowr PHK u ux ¢pynxyuu

l.Mudopmanmonnas win matpuyHas PHK (u-umu-m-PHK). Ona yuactByer B TpaH-
CKPHIIHNH - IEpeHoce reHeTrnueckoi uHpopmanuu ot moiekyiasl JJHK Ha pubGocomsl, k me-
cty cunrte3a Oenka. OOpasyercs u-PHK B pesynprare mponeccuara — (hpepMEeHTaTUBHOTO
npouecca "Boipe3anus” u3 npo-u-PHK Hekoaupyromux yqyacTkoB — HHTPOHOB M CILIaHCUHTaA
— (bepMEHTAaTUBHOTO "CcUIMBaHUSA" KOJUPYIOIHUX CUHTE3 O€IKa y4acTKOB I'€Ha — SK30HOB.

2. IIpo-u-PHK — st0 PHK-npenmecTBeHHUK, SBISETCA KONMUEH y4acTKa MOJIEKYJIbI
JIHK, coaepkuT Koaupyromue 0eI0K y4acTKU — 9K30Hbl U HEKOJIUPYIOLUE YYaCTKU T€HOB —
UHMPOHDI.

3. T-PHK — tpancnoptHas PHK — nocraBisier aMHMHOKHUCIOTHI K puOOCOMaM — MECTy
CHHTE3a Oelka.

4. P-PHK — pu6ocomanbubie PHK sSBAsIOTCS CTPpYKTYpHBIMH KOMIIOHEHTaMU pHOO-
COM.

V¥ nekoropsix BupycoB PHK cocraBisier cTpykTypy XpoMOCOM, B HEW 3allMCaHa reHe-
tryeckas uHpopmauus. Ectb npumeps! nsynutessix PHK.

Aoenozunmpudghocghopnasn kucnoma

Anenosuntpudocdopnas kuciaora (ATD) wurpaer B 3HEPreTUKe KIETKH 0CO0YIO
POJIb, ABJSSICH ICTOYHUKOM SHEPTHUU.

AM® (agenozuamoHodocdar) Bxoaut B coctaB Becex PHK, ecnu x He#l npucoeauns-
1oTcs emte 2 moJekyibl gochopnoit kucnotsl (HsPO4), ona npespamaercs B AT® u crano-
BUTCS HCTOUYHUKOM DHEPI'UU, KOTOPAsl 3a1acaeTcs B JIByX MOCIEAHUX OCcTaTKax Gpocdaros.

AT® — 3T0 HYKJIEOTHI KOTOPBII COCTOUT U3 a30THUCTOIO OCHOBAHUS — aJICHUHA, yIJle-
poaa — pub03bl U TpeX OCTAaTKOB (HOCHOPHOI KUCTOTHI:

®epmenT AT®-a3a MOKET OTIIEIIATH OCTaTKH POC(HOPHOI KUCTOTHI.

[Ipu otmennenun ogHoN Mozekyisl GochopHoit kucnoTsl AT® nepexoaut B AP
(aneHo3uHAUPOCHOPHYIO KUCIIOTY), BYX MOJeKyl—B AM® (aneHo3MHMOHOGOCPOPHYIO).
Peaknus otmienieHuss Kaxa0u U3 ABYX MOCICAHUX MOJIEKYT (oCchHOPHONU KHUCIOTHI COIMPO-
BOXJAeTCsl 0CBOOOXIeHneM 0koJi0 40 kJ[k sHEpruu, MOATOMY 3TH CBSI3U MeXAy (pocopHoit
KHUCJIOTON Ha3bIBAlOTCA Makpospeuueckumu. AJI® MOXKET NPUCOEAUHUTH MOJEKYlTy Qoc-
(OpHOM KUCIOTHI, IPU 3TOM norjouiaercs 0koJio 40 x>k sHepruu.

Duepzemuyeckuii 00meH 6 KlemKe U e2o CyuiHocmas
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DHepreTuyeckuii 0OMEH — 3TO COBOKYIHOCTb PEaKLMH paclierieHus: — JUCCUMMIIS-
11, KOTOpas COMPOBOXKIAETCS OCBOOOXKIEHUEM SHEpruu. Pe3ynbraToM JUCCUMUISALUU SB-
nsiercsi obpazoBanue ATD. AT® B kinerke oueHb Maino (okosio 0,04%), mo3tromy, 4TOOBI
KJIETKa CYIECTBOBajla, B HEW NOJKHA O0Opa30BBIBATHCA SHEPrusi, OHa OCBOOOXKIAETCs MpU
pacIlenIeHIH BEIECTB U UX OKUCIICHUH.

B ocHoBHOM AT® cuHTE3UpYETCS B MUTOXOHJAPUAX KIETKH U TPAHCIOPTUPYETCS MO
OIIP Bo Bce ee yacTH. DHEPreTUYECKUil 0OMEH B OpraHrn3Me BKIIIOYAET 3 dTamna:

1.Iloocomosumenbhbiti (CTIOKHBIE OPTAHUYECKHUE BEIIECTBA PACMATAIOTCS Ha MPOCTHIE
noj aeictBueM (pepmenToB). benku moa nercTBHEM MpoTea3 pacIICTUISIOTCS 10 aMUHOKHC-
JIOT, KUPBI MOJ] IEHCTBUEM JIMIA3 — A0 KUPHBIX KUCIOT U TJIMLEPHUHA, YIIIEBOJBl MOJ Jei-
CTBUEM KapOorujpas — 70 IIIIOKO3BL.

Ha sToMm sTamne sHeprus He 3amacaercs, a pacCeuBaeTcs B BUJE TeIlla.

2.Bropoii stan — enuxoau3 (0ECKUCIOPOIHBIN — aHA3POOHBIN, HE TIOJTHBINA, OpOKEHHE).

[IpoucxonuT B IUTOMIIa3ME KIETKU U HE CBs3aH ¢ MeMOpanamu. Ha atom srtane pac-
HIeTIAETCs TII0K03a, 00pa30BaBLIasCs Ha IEPBOM dTarle, 10 MUPOBUHOIPATHON KUCIIOTHI:

C¢H 2,06+ 2H3PO4 + 2AJI® + 2HAJTL W ——»2C3H,0; + 2AT® +2HAJI'H

[lepeHocunkoM 2MeKTpoHOB M H' sBifeTcs HUKOTHHAMHUIAACHHHINHYKIEOTHN
(HAJT") u ero BoccranosurensHas gopma HAJ[-H

I'mukosn3 — 3T0 MHOTOCTYIIEHYAThIHA NIPOLIECC, TMPOBUHOIPAHAs KMCIOTA pacHaiaeT-
Cs1 10 3THWJIOBOT'O CIIMPTA:

CHO3 —» CO, + CH;COH
(YKCyCHBIN anbJerum)
CH;COH+HAJH —— C,HsOH +HAI"

(3TUIIOBBIN CIUPT)

B xone OeckucnopoaHoro pacuierieHus: | MOJb TIIFOKO3bI BhIACNIETCs 0koJio 200
k/Ix sHeprun, 80 U3 KOTOpBIX 3anacaercs B 2 mojekynaax AT®, ocranbHasi 3HEpPrus Tepsiercs
B BUJIE TEILJIa.

3.Tperuii atan — ruApoau3 (KUCIOPOAHBIM — adpOOHBIN, MONHBIN, apixaHue). OH
MIPOMCXOJUT B MUTOXOHJpUSIX (B MaTpUKce M BHyTpeHHell meMmOpaHe Ha Kpuctax). Koneu-
HbIMH TpoaykTamu obmena sBisitorcs CO, u HyO. Pacmieruisiercs monounast kuciora, CO;
BbIAENseTCs B atMochepy, H Bkirodaercs B 1enb peakluii, pe3yIbTaTOM KOTOPBIX SIBJISETCS
cunte3 ATO.

C3;HgO3 + 3H,0 > 3CO, + 12H

ATOMBI BOJIOpO/JIa C HOMOIIbIO (DEPMEHTOB MEPEHOCATCS HA BHEIIHIOI CTOPOHY KPUCT
(B MexxMeMOpaHHOE MPOCTPAHCTBO, I'/1€ HAKAILJIMBAKOTCS IIPOTOHBI).

DEKTPOHBI NEPEHOCITCS HA BHYTPEHHIOIO CTOPOHY KPUCT (B CTOPOHY MaTpHUKca), T1e
COEJIMHSIOTCS C MOJIEKYJISIPHBIM KHCIIOPOAOM, IIPU 3TOM 00pa3yeTcs Boja.

Ha BHyTpeHHel cTOpoHE KpUCT (CO CTOPOHBI MATPUKCA) YMEHBIIAETCA YUCIO MOHOB
BOJIOpO/Jia, 00pa3yeTcsi OTpULIaTeIbHbIN AMeKTpudeckuil 3apsa. Bona, ornaBas npoToHsl, npe-
BpAaIllaeTCs B @aHUOHBI THIPAKCOHMUSL.

Takum oOpa3om, BHYTpeHHsISi MeMOpaHa MHUTOXOHJAPUHN 3apspKAaeTcs CHapy»KU IOJIO-
KUTEJIbHO, & CO CTOPOHBI MaTpUKca — OTpHuIaTeabHo. Korjna pa3HOCTh MOTEHIMANIOB MO pa3-
Hble cTOpOHBI MeMOpaHsbl octuraeT 200 MB, IpoTOHBI HAYMHAIOT ABUTaTHCS 110 KaHAILY
AT®-cuHTeTa3bl C HApY)KHOM CTOPOHBI MEMOpaHbl KPUCT B CTOPOHY Marpukca. [lpu stom
CO3/Ia€TCsl BHICOKHUN YPOBEHH DHEPIUH, OOJbIIas 4acTh €e UCHoyb3yeTcs Ha cuHTe3 AT u3

A1® u dpocdopa:
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Kucnopon, nocrynaromnuii Bo BpeMsi IbIXaHHUS B MUTOXOHIPHUIO, HEOOXOIUM VISl TIPH-
coenHeHus poToHoB Bojgopoaa (H'). Ecim me Gyaer kucnoposa, To He 6yaeT GyHKIHOHH-
POBATH SJICKTPOH-TPAaHCIIOPTHAA LICIIb, U B KJIICTKC HE 6y21€T CHUHTC3UPOBATLCA DHCPIUA.

OO6miee ypaBHEHHE KHUCIOPOJIHOTO dTara;

2C3H¢O5 + 60, + 36 H;PO4 + 36 AIID ———» 60, + 36 ATO + 42H,0

Ha stom srtame ocBoGoxmaercs 2600 k/[>x snepruu. Ha oOpazoBanue 36 moiekyn
ATO® pacxonyercs 1440 k/Ix (36 monbp 40 x[Ix = 1440 k/1x), nnu 54 % ot 2600.

Takum 00pa3om, MbI BUJIUM, YTO KACIOPOIHBIA 3TAN JUCCUMIIIIUU B 18 pa3 addek-
TUBHEE TJIMKOJIM3a, T.K. Ha JTame TJIMKOJW3a Oo0pa3yloTcs Bcero aBe MoJjekyiabl AT
(36:2=18).

Otcrona cienyer, YTO OCHOBHYIO POJIb B 00€CII€UeHHH KIIETKU SHEPrueil Urpaer Jbl-
XaHHeE.

B 3axitoueHue oTBeTa Ha BOIPOC O AMCCHUMMUIISILMM LI€JI€cCO00pa3HO MPUBECTH CyM-
MapHO€ ypaBHEHHUE PACIICTICHUS TJIIOKO3BI:

CsH1,06+60,+ 38H3PO4+38AI[(D ——» 6CO; +38ATD + 44H,0

Knerka npu pacuierieHnn riioko3sl cymmapHo coxpanseT 1520 k/x, wmu 55% sueprum:
80 k/Ix + 1440 xJIx = 1520 x/Ix
(mpu rmkonmm3e)  (TpU THAPOIIHU3E)

[ToaToMy peakuuu JUCCUMWISALUU B KJIETKE HA3bIBAIOT 9HEP2emudeckum OOMeHOM.
Ouneprus AT® ucnonb3yercs KJIETKON B MPOLECCe KUZHEACSITEIbHOCTH.

KIT muccumunsaumu — 55%, a y aydmmx JBUrateieii BHYTPEHHETO CropaHusi, CKOH-
CTPYHMPOBAHHBIX YEIOBEKOM, Bcero 35%, Takum oOpa3om, KjieTka pabotaet ropa3ao dddek-
THBHEE, YeM CKOHCTPYHpOBaHHble MalmIuHbL. Ecimu Obl yenoBeky ynanoch yBenuuutbh KIIJI
MalIUH JI0 YPOBHS KJIETKHU, 3TO ObL1a Obl PEBOJIIOLUS B MEXAHUKE.

Ilnacmuueckuii 06men

Ilnacmuueckuii  06men (ACCUMWIISIUSI) — 3TO CHHTE3 BEIIECTB, OCYIIECTBIISEMBIN
KJIETKOM.

[To cnocoOy noxydyeHust OpraHndecKuX COeIMHEHUN BCe KIETKH JIESTCS Ha:

- aBTOTpO(DHBIE;

- TeTepoTpO(HEIE;

- MUKCOTPOQHBIE.

ABTOTpOGBI — KIETKH, CHHTE3UPYIOLIUME OPraHMYECKHUE BELECTBA U3 HEOpPraHuye-
CKHUX:

- GoToTpOodBl — KIETKH, MOJTYyYalollhe SHEPrUio JJI CHHTE3a 3a CYET IOIJIOIIECHUS
KBaHTOB CBETa, CONPOBOXKAatoIeiicss (OTOaM30M BOAbl. PacTeHus - riaaBHble POTOCUHTETUKU
Ha 3emie;

- XeMOTpo(bl — KJIETKH, IOJy4alollie OJHEPrui0 3a CHeT OKUCIUTENbHO-
BOCCTAaHOBUTEJbHBIX peakluuil (HUTpU(ULIUPYIOIIHNE, KENE30- U CEPOOAKTEPUH).

I'erepoTpodsl — KJIETKH, HE CIIOCOOHBIE CHHTE3HMPOBATh OPraHMYECKHE BEIIECTBAa U3
HEOpraHu4ecknx ( B OCHOBHOM, 9TO KJIETKU KUBOTHBIX M MAPa3UTUICCKUX PACTCHUH - MTOBH-
JIMKa, 3apa3uxa; rpudsl, 6aKTepun).

MuKCOTpO(dBI — 3TO KJIETKH, COBMEMIAIONINE U TOT M JPYrod THUI MHTaHU (IpUMeEp:
9BIJICHA 3€JICHas).
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Domocunmes

DTO CJIOXHBI MHOTOCTYIIEHUYATHIN MPOIECC, B PE3yJIbTaTe KOTOPOTO M3 HEOpraHuye-
CKHX BEIIECTB - YIJICKUCIIOTO Ta3a U BOJABI Ha CBETY 00pa3yeTcsi OpraHnyecKoe BEIIeCTRO.

DOTOCHUHTE3 OCYIIECTBISIETCS B XJIOPOIIACTAX, COCTOUT U3 2 ¢a3:

- CBETOBOM;

- TEMHOBOM.

B rpanax Triiakoni0B rpoTekaer cBetoBas ¢aza, B CTpOME XJIOPOILIACTOB — TEMHOBAS.

Csemosas ¢paza. HaunHaeTcs ¢ 0CBENIEHU XJIOPOIUIacTa BUAUMBIM cBeTOM. [lon nen-
CTBHEM KBAaHTOB CBETa HEKOTOPbIE JIEKTPOHBI B MOJIEKYJIE€ XJIOpO(HILIa NepexoasaT Ha OoJiee
BBICOKMM IHEPTreTUYECKUM ypOBEHb. BBIOWTHINA 3JEKTPOH MOXKET BEPHYTHCS OOpaTHO, MpPH
3TOM OCBOOO0KIa€TCs SHEPTUsI, KOTOpask pacCEenBAETCS B BUE TEILIa.

Bo30yxieHHbIE CBETOM AJIEKTPOHBI NIONAAAI0T Ha LIeNb (PEPMEHTOB, KOTOpasl epea-
€T UX Ha BHEIIHIOI CTOPOHY MEMOpaHbl TUJIAKOUI0B, KOTOpas 3apsKaeTcss OTPULIATEIIbHO.

MecTo BbIIIEUINX AJIEKTPOHOB B MOJIEKYJIE XJIOpOQHLIa 3aHUMAIOT 3JIEKTPOHBI, 00-
pasyromuecs npu Goronuse (pa3noKeHUN) BOIBI.

Panukansl, coenuusachk Mexay coOol, 00pa3yloT KUCIOPOJ, KOTOPBIN BBIACIAETCS B
atmocdepy:

40H — 2H,0+ 0,

B peakuuu oronusa npuHuMaeT yyactue mapraern Tmiiakonaa. OH npuobperaer 3a-
psix Mn™’, koTopsrit cTanoBHTCS CHbHBIM oKucauTeneM. Ipotoust (H'), o6pasoBasimmecs B
pe3ynbrate (HoTO0JIN3a, BHIOPACHIBAIOTCS HA BHYTPEHIOIO MOBEPXHOCTh MEMOPAHbI TUIIAKOU/IA,
KOTOpasi 3apsKaeTCs MOJIOKHUTENBHO.

Korpaa pa3Hocts noreHnuanoB Ha mMemOpaHe TuiaakouoB jpocturaet 200 mMB, yepes
IPOTOHHEIE KaHATB! hepMeHTH AT®-cHHTeTa3hl HAUMHAIOT HpOoTaIKuBath IpoTonsl (H') Ha
BHEIIIHIOIO MOBEPXHOCTh MeMOpaHbl. B 3TtoT MoMent 3 AII® u dochopa cunTesupyercs
ATO:

AI®+P — ATO

Kpome toro, H' ncrons3yercs B peakiusax BOCCTAHOBIEHHS CI0KHOTO OPTaHHIECKO-
ro coequnenus HAJI® (aukotnHamMunaneHuHAMHYyKIeotuadocdara):

2¢e+H +HAJ® ——» HAJI®-H
(BOCCTaHOBJICHHBIH)

3a cuet sHeprun AT® npu yuyactun HAJI®-H npoucxoaur Boccranosienue CO; 1o
TJIFOKO3bI B TEMHOBYIO (ha3y.

Takum 00pa3oM, B CBETOBYIO (Da3y OCyIIeCTBISIIOTCS 4 Tporiecca:

1.06pazoBanue mosekysipHoro kucioposaa (O,), KOTOphIi BeIAETIsAETCA B aTMOChepy.

2.Cunresupyercst AT® (ona HeoOxoauMa /17151 00ecreueHUs )KU3HEHHbIX MIPOLIECCOB B
KJIETKE).

3.HAJI®" BoccranasnuBaercs B HAJI®-H (npu yuactun HAJI®-H mpoxoauT TeMHO-
Bas ¢aza porocuHTE3Q).

4.00pa3yercs aTOMapHBIA BOJIOPO/I, KOTOPBIM y4aCTBYET B 00pa30BaHUU YTIIEBOJOB B
TeMHOBOH (a3ze.

Temnosas aza pomocunmesa. OcyiiecTBisieTcsi B CTpoMe Xjoporiactos. Tyna mo-
crynaet AT®, HAI®-H (ot Tunakounos) u CO, — u3 Bo3ayxa.

B ctpome noctosiHHO npucyTcTBYIOT NIeHTO3bI (Cs), k HUM npucoeaunsercs CO; (pe-
aKIMK KapOOKCHIIMPOBAHUS):

Cs + CO, o6pazyrorcsi Cp (HECTOMKHE TEKCO3bI, KOTOPBIE PACHICTUISIIOTCS Ha
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Tpexyriaepoausie Tpuo3bl (Cs). [IBe Tpro3bl MPUHUMAIOT MO0 OJHOW (hocdaTHON rpymnmne ot
AT®, npu 5TOM 0HHU oboramaroTcs sHeprueii. Kaxxnas us3 Tpro3, MNPUCOEAUHSET MO OJHOMY
atomy Bogopoma ot 2 HAJI®-H.

[Tocne aToro 2 Tpro3sl 00BETUHAIOTCS U 00PA3YIOT YIIIEBO — IIIFOKO3Y.

2C 3 obpazyercsi Cg obpazyercss CeH206

CymmapHas peakiusi TeMHOBOM (a3bl GOTOCHHTE3A:

6CO,+24H ob6pazyercs CsH1,06+ 6H,O

CymmapHas peakiusi GoTOCUHTE3a:

(Ha ceemy)
6CO,+6H,0 06p'¢13yeT(35I CeH1206 + 602, KOTOpBIii BELIENAETCS B aTMocdepy

Ilymu nosviuwienus npoOyKmugeHOCHU CelbCKOX03AUCMEEHHBIX PACHEHUT

Kuzup Ha 3emiie 3aBHCHT OT doTocuHTe3a. Exeromno pactenust oopasyror > 100
MJIpJ. T. OPraHUUYECKOT'O BEIIECTBA;

- pukcnpyror > 900 x 10" kJIK COTHEIHOM FHEPIHH;

- yeBauBatotT > 170 muipa.t COz;

- paznararot > 130 mupa.t HyO;

- BerziessitoT > 200 muipa.t Os.

OHu 00pa3yroT KU3HEHHYIO CpeAy Ul KHUBOTHBIX M MUKPOOPI'aHHW3MOB (IFE€TEpOTPO-
¢doB). Tak, Harpumep, YeJIOBEK MOTPEOIAET B 01 TaKoe KoaudecTBO O, B MpoIiecce AbIXaHus,
KoTopoe BeipabatsiBaeTcs 10-12 nepeBbsiMu B TEUCHUE BETETaAIUU.

1 r OpPraHMYEcKOro BEIECTBA CHHTE3UPYETCs Ha | M JHCTHEB B 9aC — TAKOBA CPETHSS
MIPOJIyKTUBHOCTH (DOTOCUHTE3A.

[ToBBICUTh TPOJYKTHBHOCTh (POTOCHHTE3a MOYKHO 32 CUET IOBBIMICHHS JI0 OMpee-
neHHbIX npenenoB yposHs CO, u H,O, ynyuiienus ocBeleHus: U BIaXHOCTH, CO3AaHUSI COP-
TOB C BEPTHUKAJILHBIM PACIIOJI0KECHNEM JIUCTHEB.

KITJI ¢otocunresa 1-2% B pacyere Ha MOTJOMIEHHYIO CBETOBYIO PHEPTUIO (3TO 3Ha-
YUT, YTO B ypOsKail NepexoauT JUlb 1-2% COMHEYHOU SHEPTUn).

3nauenue pomocunmesa:

1.B mporecce dhoTocuHTe3a 00pazyercs OPraHuYecKoe BEIIECTBO (YTJIEBON)
n3 Heopranmdeckux emiectB (CO, u H,0)

2.IlognepxuBaeT CoCTaB aTMOCQEPHI.

3.IlpenoTparmaer neperpes 3emun (yaausist u3 armocheps CO,).

4.Coznmaet 030HOBBIH cioit (O3).

Buocunmes 6enkos

Buocunres 0enKoB HMIET B KaXKIOU XKMBOU KieTke. Hanbosiee akTUBHO OH MAET B MO-
JOJIBIX KJETKaX, a TakKe€ B CEKPETOPHBIX, /e CUHTE3UPYIOTCS O€lIKU-PEepMEHTHl U OEIKU-
TOPMOHBI.

Hab6op n3 20 aMMHOKHCIOT abCONIOTHO OJMHAKOB, YHUBEpPCAJIECH JAJS BCEH >KUBOM
pHUpoabl Ha 3emiie oT OakTepuil 10 yesnoBeka. OTinyaroTces ke OeNKU YUCIIOM U MOCJIEI0Ba-
TEIbHOCTHIO AMHUHOKHCIOT. 20 aMMHOKUCIOT MOTYT 0Opa3oBbiBaTh 1024 xomOunauuii. Takoe
KOJIMYECTBO OEJIKOB CO3/1aeT MPAKTHUECKH OECKOHEUYHOE pa3HOOoOpa3ue MPU3HAKOB U CBOWCTB
OpraHu3MOB.

CrocoOHOCTh K CHHTE3Y TOJBKO OINPEICIICHHOTO OenKa SIBISETCS HACJeICTBEHHBIM
CBOMCTBOM Opranu3moB. OCHOBHas poJib B ONPEIEIEHUU CTPYKTYpPbl OCJIKOB MPUHAIICKUT
JIHK. Crpykrypa Oenka 3akonupoBaHa B rese. I'en — 3to ywacrok JIHK, Bwimonssrommii
omnpeneNeHHy0 (PyHKIMI0, HAaTpUMeEp, CoAepKami nHPopMaIro o cTpykrype 6enka. Omana
moJiekyna JIHK Moxer conepkaTh HECKOIBKO COTEH I'€HOB.

B monekyne IHK 3anmucan xoa o mocienoBaTeIbHOCTH aMHHOKHUCIIOT B Oenke. Cym-
HOCTb T€HETUYECKOT0 KOJ]a COCTOUT B TOM, YTO AMHUHOKHCIIOTE COOTBETCTBYET Y4acTOK LIETH

31



JIHK. Takum oOpa3om, reHeTUYECKHI KOJI - 3TO MOCJEI0BATEIbHOCTh HYKJICOTHUIOB B MOJIE-
kyne JIHK, onpezenstoias nocineaoBaTeIbHOCTh aMUHOKHUCIIOT B O€JIKe.

Ceoiicmea 2enemuuecko2o K00a

l.I'eHeTHYECKUI KO TPHUIUIETEH, 3TO 3HAYUT, YTO KaXJOW aMHHOKHCIOTE COOTBET-
ctByeT ydactok nenu JJHK u3 3 HykneoTua0B (TpUIIIIETOB, KOJOHOB).

2.I'eHeTnueckuil KOJ BBIPOXKJIEH. DTO 3HAYUT, YTO OJJHA aMUHOKHUCIIOTA MOXKET KOIH-
poBatbes 1-6 Tpumieramu. PasHbix aMUHOKHUCIOT - 20, YUCIIO BO3MOXKHBIX COYETaHUU U3 4
nykieotuaoB (A, T, T', I1) mo 3 paBHO 64. CnenoBaTenbHO, TPUIIIIETOB-C H30BITKOM JIJIsI KOJIH-
pPOBaHUs BCEX aMUHOKHCIIOT.

3.CunThiBaHME TE€HETHYECKOW MH(OpMalUM HAYMHAETCS C OIpPENEICHHONW TOYKH,
00bI4HO 3TO TpHIieT AV, oTBedaromuii 3a NprucoeInHeHne K 0elIKy aMUHOKHUCIOTH METHO-
HHHA, €CITM OH HaxoauTcs B Hadane n-PHK.

4.CuuThIBaHUE F€HETUYECKOTO KOJA IMPOUCXOAUT MOCIEI0BATEILHO B COOTBETCTBUU C
PAacCIIOJIOKEHUEM TPUILIETOB, TPUILJIEThI HUYEM HE OTAEIEHBI APyl OT APYyra, He MepeKphIBa-
torcs. OUH TPUILIET HE MOXKET BXOJUTh B JPYroil TPUILIET.

5.YHUBEPCAIBHOCTh TE€HETHYECKOTO KOJa. JTO O3HAYaeT, YTO TEHETHYECKUU KO
MPaKTUYECKHU OJIMHAKOB y BCEX KUBBIX OPraHU3MOB OT OaKTepHil 10 4yesloBeKa, T.€. BKIIOYe-
Hue B O€JIOK ONpe/eIEHHON aMUHOKHUCIIOTHI KOJUPYETCsl OJHUMH U TeMH ke KojJoHamu. He-
MHOTO OTJMYACTCS TEHETUYECKUN KOJI MUTOXOHJAPUHN, Y MUTOXOHIPHI APOXOKEH, ObIka, ye-
noBeka KoJOH YI'A, oObIYHO OCTaHaBIMBAIOLIUI CHHTE3 Oesika, KOJUPYET aMUHOKHUCIOTY
TpUNTO(aH, CyIIECTBYET U €lle HECKOJbKO OTIUYUM, T03TOMY B IOCJEIHEE BPEMS TOBOPST
He 00 YHUBEPCAJIbHOCTH, a O KBa3UYHUBEPCATbHOCTU T'€HETUYECKOTO KOJIa.

buocunTes Genka — CI0KHBIA MHOTOCTYNEHYATHIA (DEPMEHTATUBHBIN MPOIIECC, MPEI-
CTaBJISIFOIIMM COOOM 1LIeTIb peakluid, MPOTEKAIOLUX 110 MPUHIUITY MaTpUYHOTO cuHTe3a. CyTh
peakuuii MaTpUYHOIO CUHTE3a B TOM, YTO MOJIEKYJIbl OeJIKka CUHTE3UPYIOTCS B TOYHOM COOT-
BETCTBUM C IeHeTHYeCcKUM KonoM, u-PHK sBisercs marpuneli, Ha koropyro ¢ JIHK nepenu-
ca”a uH(opmarus o Oenke.

CuHre3 Oenka UAET B HECKOJIBKO 3TamoB. XoTs Oenok 3axoaupoBaH B JIHK, cama
JIHK He mpuHuMaet ydactus B cuHTe3e. OHa HaXOAUTCS B s/Ipe, a CHHTE3 UIET B pubocomax
nuTomiasMel. Kak ske runetnueckas nHGopmanus nepenaercs u3 sapa B puOocoMbl?

[Tepen mauamom 6mocunuTe3a ¢ mosiekynsl JJHK napopmanms mo mpuHIMITy KOMILIE-
MeHTapHOCTH nepenucbiBaercsd Ha npo-u-PHK (mpo-u-PHK — sto PHK-npenmecTBeHHuK),
KOTOpas ABJIAETCSA KOIHMEW I'eHa, COEPKUT 3K30HbI U HHTPOHBI.

[Ipo-u-PHK otmmuaercs ot JHK tem, 4yTo oHa ogHOUENOYEYHAs, COACPKUT ypalHII
BMECTO TUMHMHA U prOO3y BMECTO J1€30KCUPUOO3bI.

[lepenoc renernyeckoit nHpopmanuu ¢ moiekyisl JIHK ocymectBiaser unpopmaru-
onnast wiu Marpuunas PHK (u-PHK, m-PHK).

[lepenucriBanune renernyeckort nHpopmauuu ¢ monekynsl JIHK na monekyny u-PHK
HA3bIBACTCS TPAHCKPHUIILMEN. TPaHCKPUILIKSA OCYILECTBIIACTCS MO IPUHLIUITY KOMIUIEMEHTAPHO-
CTH.

AMUHOKHUCIIOTHI K MecTy cuHTe3a Oenka nocrasisiores T-PHK. Monexynst T-PHK xo-
potkue — 70-80 HyKJICOTHIOB, UMEIOT BTOPUUHYIO CTPYKTYPY, CBEpHYTHI B (hOpME KIIEBEPHO-
o JINCTA.

K akuenrtoproit 3oHe T-PHK kpenurcs amMuHOKHMCIIOTa, B METJIE aHTUKOAOHA COJEp-
KUTCS TPUIUIET, KOTOPBIM KoMIuIeMeHTapeH Tpuruiery JJHK.

"CoOopxka 0Oenka" npoucxoaut B pubocomax. K pudocomam u3 siypa nocrynaet u-PHK,
KOTOpasl pacroJjiaraercsa Mexy Oosblioil n manoi cyobenununamu. TpancnoptHas PHK ¢
AMUHOKHCIIOTOM € IOMOIIBI NETJIM aHTHKOJOHA npucoenussercs K koaoHy u-PHK. Eciu
KOJIOHE aHTHKOJIOH KOMIUIEMEHTapHbI JIPYr APYyry, TO aMUHOKHUCIIOTa, 00pa3ysd MENTHIHYIO
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CBS3b, MPUCOEAMHSIETCS K OenKy, a pubocoMa mpojasuraercs Ha onuH "mar" Bmoas u-PHK.
OtnaB amuHokucioTy T-PHK nokunaer pubocomy, eif Ha CMEHY IPUXOAUT JIpyrasi, C Apyrou
aMUHOKHCIIOTOU. Tak, 3B€HO 3a 3B€HOM cOOMpaeTCs MOJIUMENTHIHAS 1IeNb OelKa.

DTOT mpoliecc Ha3bIBACTCSl TPAHCISILIMEN — nepefayell TeHeTnueckoil nupopmanuu. Ya-
CTO cuHTe3 Oenka uaeT Ha noymcomMax — HUTIX U-PHK ¢ "HannzanubiMu" Ha HUX pubOCcOMaMU.

CuHre3 6enka uuer ObICTPO, B JKMBOTHBIX KJIETKaX JBUKEHHE HA BEJIIMYMHY OJHOIO
KostoHa (oauH "mar"), MPOUCXOIUT CO CKOPOCThIO 1/7 cek. Y OakTepuii 3TOT MPOIECC OCY-
IecTBIsIeTCA B 2-3 pas3a ObicTpee. Y KHINEUHOW MAJIOYKA CHHTE3 TOJHUIICTITHIHON e U3
300-400 amuHOKHMCIIOT 3aBepiraercs B Teuenue 10-20 cexk.

Bupycul, ocobennocmu ux cmpoenus u dycusnedesmensHocmu

Mernpbuaiiiiye 4yacTuilbl, KOTOPblE MOTYT CUMTAThCS KUBBIMH — 3TO BUpychl. HekoTo-
pBI€ U3 HUX HU3BECTHBI TEM, YTO BBICTYNAIOT B KauecTBE BO30yauTenell Takux OoJjie3HEH, Kak
CIIU /I, rpunm, MOJTUOMHUETUT U MEHUHTUT U JIP.

Onu OoTKpHITHI B KOHIE 1892 T, KOorjga ymanoch Mmoka3aTrh, YTO HEKOTOpPHIE OOJIE3HH,
HarnpuMep, Mo3andHas 0osie3Hb Tabaka, MOTYT MepeaaBaTbCsi pPa3MHOXKAIOIIMMUCS YacTHLa-
Mu. OHM OBUIM HACTOJIBKO MEJIKH, YTO TPOXOMIIA CKBO3b MOPHI OAKTEPUATBHBIX (PHIIBTPOB.

Bupycel — 310 06nuratHele napasuThbl )KMBOTHBIX, PACTEHUN U MUKPOOPIaHU3MOB, 3TO
3HAYUT, YTO OHU HE MOT'YT Pa3MHOXKaTbCsl CaMOCTOATENbHO. [lonaB B KIETKy X035MHA, BUPY-
Chbl MEPECTPanuBalOT ee OOMEH TaK, YTO OHA HAUYMHAET CMHTE3UPOBATH HOBbIE HEOOXOIUMbIE
BUpYCYy BeulecTBa. M XoTs BUPYCHI, HE UMEIOT KJIETOUYHOTO CTPOEHUS, MOTYT KPUCTaJIN30-
BaTbCA U HE MOTYT OCYIIECTBISATh COOCTBEHHBIH META00JIN3M, UX BCE-TAKU CUUTAIOT >KUBBI-
MU OpraHu3MaMu, T.K. OHH CIIOCOOHBI Pa3MHOKaThCSl.

Bupychl cocToAT U3 HyKIE€MHOBBIX KUCIOT U OenkoB. HexoTropble BUPYCHI, IIaBHBIM
oOpa3om pactutenbHble, cogepxaTt PHK, Bupycel xuBotHbIX 1 Oakrepuii — JIHK. Onu moryt
UMETh pa3Hyro GopMy (11ap, Majoyka, rojJoBKa ¢ XBOCTOM, HanpuMmep, ¢ar T-4). B renernye-
CKHX MCCJICIOBAHUSIX MCTIOJIB3YIOTCSI BUPYCHI OakTepuit — OakTepuodary.

®ar T-4cocTtouT M3 6-yroJIbHOM TOJIOBKM U XBOCTa. B roJI0BKE HAXOAUTCS TYTO CKPY-
yenHas cnupanb JJHK. K 6axrepun dar xpenurcst XBocToBbiMU HUTAMU. O00JI0UYKa KIETKU
paspymaercs pepmentamu, u HuTh JJHK BnpeickuBaeTcst BHYTph KieTKu-xo3siuHa. Pabota
OakTepuabHOM KJIETKHU 1pu 3ToM npekparmaercs. JJHK knetku pacnagaercs. Bupycnas JJTHK
nepexitoyaeTcss Ha cuHTe3 OenkoB Bupyca. JJHK Bupyca HaunHaeT nmpou3BoAuTh cede mo-
noOHbIX. [IpumMepHo 3a 20 MUH 00pa3zyeTcst HECKOJIBKO COT 3penbIX GaroB. OHU NEPENOHAIOT
KJIIETKY, 000JI0UKa €€ pa3phIBaeTCs U YacTULIbI (para TOTOBBI IOPA3UTh HOBbIE OAKTEPHUH.

PerpoBupycel — 3to PHK conepxkamue Bupycsl. OHM nMeOT pepMEHT — 0OpaTHYIO
TpaHckpunrasy, kotopas cunresupyert JJHK na matpune PHK, sra neynenounas JJHK moxer
BCTPaUBaThCS B TEHOM KJIETKH.

Bomnpocs! 1511 caMOKOHTPOJISA:
1.CKOJBKO XMMUYECKUX IJIEMEHTOB MOYKHO OOHAPYXKUTh B KJIETKE?
2.Kakwue BemiecTBa Ha3bIBAIOTCSI OPraHUYECKUMU?
3.KakoBa pob BOJIbI B KJIETKE?
4.KakoBa poJjib coJieil B opranuzme?
5.Kak 1mo noHHOMY COCTaBY MO>KHO OTJIMYUTH )KUBYIO KJIETKY OT MEPTBOU?
6.Kakue oprannueckue BelecTBa KJIETKU UMEIOT Haubosibliiee 3HaueHue?
7.Y4to Takoe AT®? KakoBa ee pyHkuus?
8.Yto Takoe OenkH, U KaKOBbI UX (YHKIIMH B KJIETKe?
9.CK0JIbKO BUJIOB aMMHOKHUCIIOT BXOJIUT B cocTaB Oenka?
10.Yem oTnuyaroTcs nMenTubl OT 6enKoB?
11.Cxonpko ypoBHEH CTPYKTYphl O€jKa Bbl 3HaeTe?
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12.Yt0 Takoe neHaTtypanus 0eiaka, ooOparuma i oHa?

13.KakoBa sHepreTuueckasi IleHHOCTh O€JIKOB?

14.Kax pa3nu4aroTcs >KUBOTHBIE U PACTEHHS IO COJCPKAHUIO B KJIETKAX YIIeBOJOB?
15.Kakue yriaeBoabl UMEIOT CIIaAKU BKyC?

16.Yto peacraBsitor coboit nmommcaxapuabi? [Ipumepsr.

17.Kakue BakxHbI€ TTIEHTO3HI BbI 3HaeTe?

18.®yHKIIMK YIIIEBOJIOB B KIIETKE.

19.Conepxanue xxupa B KJIETKaX.

20.0OcHoBHbIE (DYHKIIUH )KHPOB B KJIETKE.

21.DHepreTudeckas IEHHOCTh KUPOB B CPABHEHUH C OEITKaMU U yIIIEBOIaMHU.
22.IloueMy HYKJI€HMHOBBIE KUCIIOThI TaK Ha3bIBAIOTCA?

23.Monens JIHK Yotcona n Kpuxka.

24. Otmnuue JJHK ot PHK.

25.YT0 Takoe KOMIUIEMEHTapHOCTh?

26.Kakne XxuMHU4YeCKHE CBSI3H CYIIECTBYIOT B Mojiekyne JJTHK?

27.Yto Takoe perummkanus JJHK?

28.1IprHIMIIBI PETUTMKALINH.

29.Tunsl PHK 1 ux @ynkuuu.

30.Yto Takoe AT®? I'ne ona oOpa3yercs B KieTke?

31.Kak yctpoeHa npokapuoTHiecKas KjieTka?

32. O1nnume KJIETOK IPo- U SYKApHOT.

33.Ilepeuncinure MeMOpaHHbIE U HEMEMOpPAHHBIE  OpPraHOUIbl  dyKapu
OTHUYECKOM KIIETKHU.

34 . ®yukuu JI1P.

35.®ynkmuu KT

36.DOyHKIIUU SIPBIIIKA.

37.OyHKIMYU A1pa.

38.DYHKIIUU TU30COM.

39. Uto Takoe pubocombl?

40.Ctpoenre 1 (pyHKUUU MUTOXOHIPUIA?

41.Crpoenue u GyHKIMH IIACTHI.

42.Yt0 Takoe xpomocoma?

43. Ilouemy B XpoMOCOM€ KOJIM4eCTBO Oenka Oosnbie, uem JJHK?

44 Yto Takoe riacTuyeckuit oomeH?

45.Y1o Takoe acCUMUIISILIUS?

46.3a cueT Kakux MpoIeccoB B KieTke oOpazyercs ATD?

47.Kakue 3 sTamna 3HEpreTUYecKOro 0OMeHa Bbl 3HaeTe?

48.Ha xakoM U3 3TaroB 3amacaeTcsi YHEPTUSI U B KAKOM KOJIMYeCTBE?
49 .KII[l xucmopogHoTo 3Tarna.

50.Tumel NUTaHWS KUBBIX OPraHU3MOB.

51.Hanumure cymMapHO€e ypaBHEHUE peakuu (OTOCHHTE3A.
52.Kakue riaBHbl€ IPOLECCH UAYT B CBETOBYIO CTa/InI0 (poToCHHTE3a?
53.Y10 mpouCXOAUT B TEMHOBYIO CTaJIMI0 POTOCHHTE3A?

54.Yto Takoe ren?

55.Y10 Takoe peakiuu MaTpUIHOTO CUHTE3a?

56.JlaiiTe onpezeneHue reHeTHYeCKOro KoJia v MepeunciuTe ero CBoicTBa.
57.Yto Takoe TpaHCKpUnuus?

58.0cobennoctu T-PHK 1 ee pynkuu.

59.Yto Takoe KOJOH 1 aHTUKOAOH?

60.Yrto Takoe TpaHCIAIU?
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61.0co00eHHOCTH CTPOCHUSI BUPYCOB.

62.Kakue npu3Haky BUPYCOB MO3BOJISIIOT CUUTATh UX KUBBIMU?

63.Kakue npu3Haku CBUJIETENILCTBYIOT O TOM, YTO BUPYCHI - HEXKUBbIE OPTaHU3MBI.
64.Kax ycrpoen 6akrepuodar T-4?

65.Yt0 Takoe peTpOBUPYCHI?

TecThl 11 TPOMEKYTOUHOTO KOHTPOJIS

Conepxanue Tecta
Tema: CTpoeHne 3yKapHOTHYECKOH KJIETKH
I:
S: OcHOBHbIE TIOJIOKEHUS «KJIETOUHOHN TeopUn» cPOpPMYIUPOBAIH:
: A. JleBeHryk;
-: T. IlIpanH;
-: P. I'yk;
: P. Bupxos.

I:

S: Yem KI€TKM pacTEHUM OTIUYAIOTCS OT KJIETOK )KUBOTHBIX?
- B KJIETKAaX PACTCHHUI UMEIOTCS MUTOXOHIPUU;

. B KJIETKaX paCTeHU UMEIOTCS TIACTU/IBI,

. B KJIETKaX paCTCHU UMEETCS SAPO;

: BEPHBI BCE OTBETHI

I:

S: TepMuH «KJI€TKa» B OMOJOTHUIO BBEI:
-: P. I'yk;

: A. JleBeHryk;

-: P. Bpoyn.

. BEpHBI BCC OTBCTHI

I:

S: Mosnekyna nmunmia, BXOAAIIETO B COCTAaB KJICTOYHOW MEMOPaHbI HMEET:
-: TUAPO(UIBHYIO TOJIOBKY U I'MAPO(POOHBIN XBOCT;

-: TupooOHYIO0 TOIOBKY U THAPO(UIBHBINA XBOCT;

-: TUAPO(DUITBHBIE TOJIOBKY M XBOCT;

-: TuipooOHBIE TOJOBKH U XBOCT;

I:

S: I'me B KJI€TKE PACcTIOIOKEHO SAPO?
: B BaKyOJIH;

. B IIUTOILJIa3ME;

-: B XJIOPOILIACTE;

. BCpHBI BCC OTBCTHI

I:

S: OcHoBHast pyHKIMS MUTOXOHAPUH -3TO:
-: GOoTOCHHTE3;

-: CHHTE3 0€eJIKa;

-: cuaTe3 AT®;
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-. BCPHBI BCE OTBETEHI

I:

S: JIuzocomsl hopMUpyrOTCS Ha:

-: KaHanax riaakoro OIIP;

-: KaHanax mepoxoaroro JIIP;

-: qucTepHax amnrmapara ['onsmxku;

-: BHyTpEHHEH MOBEPXHOCTH TIa3MaTHIECKON MEMOpaHHI.

I:

S: ¥V mpokapuoT GyHKIHIO SiApa BHIMOTHSET:
-1 ME€30COMa;

-1 HyKJICOM]T;

-: SUIPBILIKO.

-. BCPHBI BCE OTBETEHI

I:

S: CBOIO COOCTBEHHYIO F'€HETUUYECKYIO CUCTEMY UMEIOT:
: KoMIuieke 1'onbmxu;

: DHJIOIUIA3MAaTUYECKUM PETUKYITYM;

: MUTOXOH/IPHUH;

I:

S: CBOIO COOCTBEHHYIO FT€HETUUYECKYIO CUCTEMY UMEIOT:
: KoMIuieke ['onbmKu;

: DHJIOIUIA3MAaTUYECKUM PETUKYITYM;

-1 XJIOPOIUIACTBI;

I:

S: KakoBa riiaBHasi 0COOEHHOCTb PACTUTENIBHOMN KIETKH?
- HaJIM41e B HEH JIM30COM;

-: HalM4re MeMOpaHbl;

-: HaJIM4Yue IJIacTUL,

-: HaJIM4YHe sapa.

I:

S: PacTuTenpHas KJIE€TKa, B OTIMYME OT JKUBOTHOI MMEET -
-1 TU30COMBI;

-: MeMOpaHy;

-: IIACTU/IBI;

-2 SIIIpO.

I:

S: PacTuTenpHas KIETKa, B OTJIMYME OT JKMBOTHOH UMEET -
-: IN30COMBI;

- MI/ITOXOH)IpI/II/I;

-: KJIETOYHYIO CTEHKY;

-1 SIpO.
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S: PacTuTenpHas KJIE€TKa, B OTIMYME OT JKUBOTHOI MMEET -
-: mepoxoBatbiid JI1P;

- MUTOXOHIPHUU;

-1 BaKyoJIu;

-1 S71pO.

I:

S: )KuBoTHas KJieTKa, B OTJIMYUE OT PACTUTEIBHON UMEET -
-: mepoxoBatbiid DI1P;

-: MUTOXOHJPHH;

-: KJIETOYHBIN LEHTD;

-1 S7ApO.

I:

S: BriepBrie KJIETKH C IOMOIIBIO CBETOBOTO MHUKPOCKOTIA OOHAPYKHIT:
-: P. I'yk;

: A. JleBeHryk;

-: M. llIneiaen;

-: T. IlIBanHH.

I:

S: B cocTaB KJIETOUYHOM CTEHKH PaCTEHUN BXOJIUT:
- XUTHH,

- MypEuH;

: IIEJUTIOJIO3a;

:TJTII0K032

I:

S: Snpo B keTKE:

-: o0ecrieuynBaeT MepeBUKEHNE BEIECTB;

-: IpUJaeT Kietke Gopmy;

- XpaHUT U NEPeaeT reHeTHUECKY0 HH(POPMALIHIO;
-1 BBIIIOJIHSIET 3ALIUTHYIO (QYHKIUIO.

I:

S: Kakue GyHKIIMH BBITIOIHSAET UTOIUIa3Ma B KJIETKE?

: o0ecnieunBaeT CBsI3b MEXKIY SAJIPOM M OPTaHOUIAMHU KJIETKH;
: B Hel npoucxoauT perutnkanus JJHK;

: B HEH MPOUCXOIUT TPAHCKPHUIIIINS,

:BEPHBI BCE OTBETHI.

I:
S: IMumeBaputenbHbie (THAPOJIUTUUECKHE) GEPMEHTHI, COAEPKAIUECS B JTU30COMaX,
o0pasyroTcs B:
-: KaHanax riaakoro OIIP;
: mepoxoBaroro JIIP;
. UCTCPHBI KOMITJICKCA FOJ’IBI[)KI/I;
- B MUTOXOHOPHIX.
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S: XnoporiacTsl Ipu ONpeAEICHHBIX YCIOBUSIX MPEeBPaIlaloTCs B:
-1 XpOMOILJIaCThI;

- MUTOXOH/IPHUH;

- JIN30COMBI;

-1 BAKyOJIH.

I:

S: Pubocomsl B KJI€TKaX MPOKApUOT PACIOJIOKEHBI:
- B IIUTOIIIa3Me;

: Ha MeMOpaHax rpanyisipHoro JI1P;

. B MUTOXOHAPUAX]

. BEpHBI BCC OTBCTHI.

I:

S: [IpokapuoThl, B OTJIIMYUE OT 3YKAPHOT, HE UMECIOT:
: pubocom;

. KJICTOYHOM CTCHKH;

: ohopmiIeHHOTO SAPO;

-: IHK.

I:

S: TpaHcnopT BemIeCTB B KJIETKY U OOPATHO OCYIIECTBIISETCS:
: IJTACTUAAMU,

. MUTOXOHAPHAMU,

-1 KJIETOYHON MeMOpaHoii;

- SIIPOM.

I:

S: Cunrte3 AT® npoucxoaur B:
: xananax OIIP;

: B quktrocoMax KI';

- B MUTOXOHJIPHSIX;

-: XJIOPOILJIaCTax.

I:

S: KneTouHsli HEHTP IPUCYTCTBYET B KIIETKAX:
: BCEX OPraHU3MOB;

: TOJIBKO )KUBOTHBIX;

: TOJIBKO PACTEHUH.

I:

S: SInpo uMeroT BCe KIETKU:

-: 32 UCKIIFOUCHHEM KJIETOK ITPOKAPHOT;

-1 33 HCKJIFOUEHUEM KJIETOK IprOOB;

-: 32 UICKITFOUEHUEM KJIETOK JIMIIAHHUKOB.

I:

S: B coctaB xpoMaTHHa siipa BXOAMT:
-: IHK;

-: u-PHK;
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-: 6enok, JIHK;
-: 0enok, u-PHK.

I:

S: K npokaprnoTam OTHOCSATCS:
: rpuOBI;

-: INIIaMHUKY,

: OakTepuu;

: 3€JIEHbIE BOJIOPOCIIH.

I:

S: XnopomnacTsel 3TO MIACTHUIBI:
-: OeCLIBETHBIE;

: 3CJICHBIC;

: JKEJTHIE;

: OPaH)KEBBIC.

I:

S: @yHKIMA XPOMOCOM — 3TO:
: poToCHHTE3;

: cuHTEe3 OenKa;

: XpaHEHHE U Tepeiada HacJIeICTBEHHOW HH(POpMAIINH;
: cuate3 ATOD.

I:

S: B coctaB MeMOpaHbI KJIETKH BXOMST:
-: OCJIKU W JIMIINJIBL;

: JIUTUJIBI ¥ YTIICBOJIBI;

. YTJIEBOJIbI M O€TIKH;

: Oenku u pocdop.

I:

S: PacTeHns B OTJIMYHE OT KUBOTHBIX:

-: 00pa3yoT B X0/i€ POTOCHHTE3a OPTraHNYECKUE BEIIECTBA;
-. IATAIOTCA TOTOBBIMH OPraHU4CCKUMU BCIICCTBAMMU

-1 IMEIOT KJIETOYHOE CTPOCHUE;

- IMEIOT KJIETOYHYIO0 MEMOpaHy.

I:

S: Kakue 006pa3oBaHusi OTCYTCTBYIOT B KJIETKaX KMUBOTHBIX?
-: A71poO;

: puOOCOMBI;

. MUTOXOHAPHH,

. IJIaCTHUABI.

I:

S: K saykapuoTram oTHOCSATCS:

-: OakTepuu;

-1 CHHe-3eJIeHbIe BOJOPOCHH (IIHaHeN ),
-: pacTeHus;
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-:BUPYCBHI.

I:

S: Jluktrocomsl BXxoasaT B coctaB KI':
: OakTepuii;

: rpu0oB;

. pacTeHu;

: J)KUBOTHBIX.

I:

S: XpomaTuH HaXOIUTCS B:
-1 XJIOPOTIJIACTaX;

- METOXOHJIPHSIX;

-1 sIIpe;

- SIPBIIIKE.

I:

I:

S: MUTOXOHJPUU COAEPIKATCS B IUTOIIIIa3MeE:

-: OakTepuii;

: CHHE-3€JICHBIX BOJIOPOCIICH;

: BCEX KIIETOK, 32 MCKIIFOYCHUEM KJIETOK TPOKAPHUOT;
: BCEX KIIETOK MTPOKAPHUOT U DYKApHUOT.

I:

S: KiteTouHbIif IEHTP COCTOUT U3:
: IBYX LEHTPHOJIEH;

: IBYX CyOBEeIUHUIL;

: IByX CJIOEB MEMOpaHBI;

-1 IByX MOJIEKYJ JIUIIUJA.

I:

S: K TpexmemMOpaHHBIM OpPraHOUIaM OTHOCSTCS:
: MUTOXOH/IPUU;

- S171pO;

-1 XJIOPOILIACTHI;

-: OIIP.

I:

S: BHyTpeHHss1 MemOpaHa MUTOXOHIpU 0Opa3yer:
-1 KPHUCTHI;

-: TUJIAKOUIBI;

- JJaMeJUIbl;

-1 CTpOMY.

I:

S: Kakue 06pa3zoBaHusi OTCYTCTBYIOT B KJIETKaX KUBOTHBIX?
-: A71poO;

-: puOOCOMBI;

- MUTOXOHIPHUU;
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-. IJ1aCTUBI.

I:

S: Hykneonna — 370:

: yuactok JIHK;

: necnupanuzoBanHas JIHK;

: KoJsibLieBast Mouiekyna JIHK, BeImoHsAIOMmAas poiib sapa B KJIETKHA IPOKAPHOT;
-: cniupanuzoBanHas JIHK.

I:

S: KonudecTBO BakyoJieid, 0 MEPE pocTa KIETOK PACTEHUM:
-1 YBEJIMUUBAETCS;

-1 YMEHbIIIAETCS;

: HE U3MEHSIETCS

. BEpHBI BCC OTBCTHI.

I:

S: XpomaTuH HaXOUTCS BHYTPU:
-: MUTOXOHIPHI;

-1 ICTIAIIETOCS SApa;

-: mHTEp(PA3HOTO AIpa;

-: BEpHBI BCE OTBETHI.

I:

S: Paznuyarot nBa Tuna OI1P:

-: TIIAJKAHA U IIEPOXOBATHIM;

-: TIIAJKAN U SIIEPHBII;

-: IIEpPOXOBATBINA U COAEPIKAIIUHI MOPHI;
-: BEpHBI BCE OTBETHI.

I:

S: KI" maxogurcsi:
-1 OKOJIO Spa;

-1 B sIpe;

-: B XJIOPOILIACTaXx;
: xanajnax OIIP.

I:

S: Otnuymne mpoKapruoT OT FYKAPHOT 3aKIFOUAETCS B CIICTYIOMIEM:

. Y IpOKapHuoT HEeT 0(OPMIICHHOTO s/Ipa 1 MEMOPAHHBIX OPTaHOUIOB;

: y IPOKapHOT OTCYTCTBYET KJIETOYHASI CTEHKA U O(OPMIIEHHOE SIJIPO;

. Y IPOKApHOT OTCYTCTBYET IIa3MaTHYeCKas MeMOpaHa U1 MeMOpaHHbBIE OPTaHOMIbI;
: BEpHBI BCE OTBETHI.

I:

S: SInpeImIKO COCTOUT M3:
-: PHK u Oenka;

-: IHK u Genka ;

-: ATO u Oenka;

: OeNIKa 1 JIUIHJIOB.

41



poI;

CKHE;

I:
S: B xpomocomax pazinyaroT CIeayrone y4acTKH:

: HIEHTPOMEPBHI, MJICUH, KPUCTHI;
: HIEHTPOMEPBHI, MJICUH, TEIIOMEPHI;

. HEHTPOMEPEI, IJICYH, I'CTCPOXPOMATUHOBLIC U DYXPOMATUHOBLIC YYAaCTKH, TCIOMC

. BEpHBI BCC OTBCTHI,
. HU OOAWH U3 OTBCTOB HCBCPCH.

I:
S: Paznu4aroT ciemyroniue T XPOMOCOM:

MCTALCHTPHUICCKHUC, CY6M€TaH€HTpI/I‘~I€CKI/I€,

: TETEPOXPOMATUHOBBIE U 9yXPOMAaTHHOBBIE;

. BEpHBI BCC OTBCTHI,
. HU OWH U3 OTBCTOB HCBCPCH.

I:
S: Tum XpoMOCOM ONPEAETISIOT C TIOMOIIBIO:

: HEHTPOMEPHOTO UHACKCA;
: IJICYCBOTO MHJIEKCA,

: TI0 OTHOCUTENBbHOHN JITHHE;
. BepHBI BCC OTBCTHI.

I:
S: K nupuMuIMHOBBIM a30THCTHIM OCHOBaHUAM, BXo 1M B coctaB JIHK, otHocsATCs

: aJICHUH U TUMUH;

. ypalwi Y LUTO3HH;

: QJICHUH U TyaHWH;

: IIATO3WH ¥ TUMUH;

: HM OJTMH U3 OTBETOB HEBEPCH,;

I:
S: Ise nenu JHK yaepxuBaroTcst Apyr OKOJIO APYyTa € MOMOIIBIO:

: BOJOPOJHBIX CBA3EH;

: pochoandhupHBIX CBS3EH;

: ruApoOOHBIX CBS3EH;

: BEpHBI BCE OTBETHI,

: HU OJIMH U3 OTBETOB HEBEPCH;

I:
S: JIHK HaxomuTcs B:

: IpE KIIETKU;

: KoMIuiekce I'onbmkm;

: MUTOXOHJIPHUSIX;

: Ipe, MUTOXOHIPUSIX U XJIOPOIUIACTAX;
: HY OJINH U3 OTBETOB HEBEPEH;
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S: I'eTepoXxpoMaTHHOBBIE YIaCTKH -ATO

: KOHIIEBBIE YYaCTKHA XPOMOCOM;
: yuacTku, B kotopsix JIHK nmocrosHHO cimpanu3oBana;

: yuacTku, B kotopbsIx JTHK nperepneBaer cnupann3anuio U JeCIUpaIn3alHuo;
: BEPHBI BCE OTBETHI;

: HM OJIUH U3 OTBETOB HEBEPEH.

Tema: « MOJICKyJIﬂpHLIe OCHOBBI HACJICACTBCHHOCTH)

I:
S: B cocra nykneotuaa JJHK Bxoaur:

: pubo3a, octatok GocPopHOI KUCIOTHI, A30TUCTOE OCHOBAHNUE;

: 1e30Kcuprbdo3a, Tpu octatka GochOopHON KUCIOTHI, a30THCTOEC OCHOBAHUE;
:Ie30KCHUpH003a, 0cTaToK (PochopHOI KUCTOTHI, A30TUCTOE OCHOBAHUE;

. BEpHBI BCC OTBCTHI,

. HU OWH U3 OTBCTOB HCBCPCH.

I:
S: Yucno cBsazeit Mexay aneHuHOM U TuMUHOM B MoJiekyie JJHK paBHo:

. BEpHBI BCC OTBCTHI,
: HU OAWH U3 OTBCTOB HECBCPCH,

I:
S: DyXpoMaTHHOBBIE Yy4aCTKU — 3TO:

: KOHIIEBBIE YYaCTKHA XPOMOCOM;
: IOCTOAHHO KOHACHCHUPOBAHHBIC YYACTKH |

: yuacTku, B kotopsix JITHK npereprnieBaeT koHAEHCAUIO U IEKOHICHCALUIO;
. BEpHBI BCC OTBCTHI,

. HU OWH U3 OTBCTOB HCBCPCH.

I:
S: K mepBomMy atomy yriepojia B MOJIEKyJIe 1€30KCUPHOO03bI TPUCOCTUHICTCS

: octatok (pochopHOI KUCTOTHI;
: rpynia OH;

: a30THCTOE OCHOBAHHE;

. BEpHBI BCC OTBCTHI,

: HU OAWH U3 OTBCTOB HECBCPCH,

I:
S: Yucno cBs3zeil Mexay ryaHUHOM U LUTO3uHOM B MoJjekyse JJHK paBho:

. BEpHBI BCC OTBCTHI,
: HU OAWH U3 OTBCTOB HECBCPCH,

I:
S: Ocobennoctu monexyinsl JJHK:
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: B COCTaB BXOJUT yIJIeBOJ pru003a;

-: COCTOUT U3 HYKJICOTHOB, COACPKAIINX aICHUH, TAMHUH, TYaHUH, [INTO3HH;
-: COCTOUT U3 HYKJICOTHOB, COJCPIKAIINX aICHUH, YPallWI, TyaHUH, IIUTO31H;
-: BEpHBI BCE OTBETHI;

-: HU OJIMH U3 OTBETOB HEBEPEH,;

I:

S: Tenomeps! —310:

-: TIEPETSKKUA XPOMOCOM;

-: KOHIIEBBIE YIaCTKH XPOMOCOM;

-. IOCTOSIHHO KOHACHCUPOBAHHBIC YUACTKH,
-. BCPHBI BCC OTBECTHI,

- HA OJIUH U3 OTBCTOB HCBECPCH;

I:

S: K TpeTbeMy aToMy yriepo/ia B MOJIEKYJIE Ae30KCUPHOO03bI IPUCOCTMHSIICTCS:
-: ocTatoK GocPOpPHOI KUCTOTHI;

-: rpynna OH;

-1 a30THUCTOE OCHOBAHMUE,

-. BCPHBI BCC OTBECTHI,

- HA OJIUH U3 OTBCTOB HCBCPCH;

I:

S: [onwsiid 060poT crimpanu moiekyinsl JJHK npuxoaurcs Ha:
: 5 map HyKJIEOTHJIOB;

: 10 map HyKI€OUTHAOB;

: 15 map HyKI€0THUIOB;

: BEPHBI BCE OTBETHI;

: HU OJIVH U3 OTBETOB HEBEPEH;

I:

S: Inametp cnupanu JIHK paBeH (B aHrcrpemax):
-: 40;

-:34;

-: 20;

-1 BEPHBI BCE OTBETHI;

-1 HY OJIUH U3 OTBETOB HEBEPEH;

I:

S: Monomepom JIHK sBisiercst:
HYKJICOTH]I;

-1 HyKJICOH]T;

. BEpHBI BCC OTBCTHI,

- HAU OJIUH U3 OTBCTOB HCBCPCH;

I:

S: K msitomy aromy yriepoja B MOJIEKYJIe Ie30KCHPUO03BI IIPHCOETNHACTCS:
-: ocTatoK GocPOpPHOI KUCTOTHI;

-: rpynna OH;

-1 a30TUCTOE OCHOBAHMUE,
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. BEpHBI BCC OTBCTHI,
: HU OAWH U3 OTBCTOB HECBCPCH,

I:
S: Mogens crpoenus mosiekyisl JJHK Ob11a npenosxena:

: llneiiaenom m IIBanomMm;

: I'epBurom;

: Yorconom u Kpukowm;

: BEpHBI BCE OTBETHI;

: HU OJIVH U3 OTBETOB HEBEPEH;

I:
S: Ha oqun nonueit o6opot cnupanu JAHK npuxoaurcs:

: 20A0;

: 34A0;

: 3,4A0;

. BCpHBI BCC€ OTBETHI,

. HU OOWH 13 OTBCTOB HeBepeH;

I:
S: I'en npencraBnseT coOOi:

: OTPE30K MOJIEKYJIbI O€JIKa, COCTOSIINI U3 AaMUHOKUCIIOTHBIX OCTAaTKOB;
: TPUILIET;

: Mosiekyny AT®, Goraryro sHEpreTH4eCKUMU CBSI3IMU;

: BEpHBI BCE OTBETHI;

: HU OJIVH U3 OTBETOB HEBEPEH;

I:
S: I'erom —3710:

: COBOKYITHOCTh Pa3HOKAYECTBEHHBIX XPOMOCOM TaIlJIOUTHOTO HA0OPa;

: IOCTOSTHHOE YHUCIIO, pa3Mep u (popMa XpoMOCOM, XapaKTEepHBIE TS TAHHOK 0co0u;
: COBOKYITHOCTh I'€HOB JIAHHOTO OparHu3Ma;

: BEpHBI BCE OTBETHI;

: HA OJIMH U3 OTBETOB HEBEPCH.

I:
S: K mypuHOBBIM a30THCTBIM OCHOBaHUAM, BXxoAsmuM B coctaB JIHK, otHOCATCS:

: aJICHUH U TUMUH;
. ypaluwi U IUTO3HH;

: JICHUH U TyaHWH;

: IIATO3WH ¥ TUMUH;

: HM OJTMH U3 OTBETOB HEBEPCH,;

I:
S: Hykneotuast B Mmosekyne JJHK coenuHstoTCs B 11eb ¢ TOMOIIBIO:

: BOJOPOJHBIX CBA3EH;

: pochoandhupHBIX CBSI3EH;

: ruApoOOHBIX CBS3EH;

: BEpHBI BCE OTBETHI,

: HU OJIMH U3 OTBETOB HEBEPCH;
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I:

S: Paccrosinne mexy Hykineotugamu B Mosiekyne JIHK paBro:
- 2AY

- 34A°;

- 3,4A°;

= 10 A%

- HA OJIUH U3 OTBCTOB HCBCPCH;

I:

S: I'en mpencraBisieT coOOi:

-1 OPraHOMJI KJIETKU;

-1 MOJIEKyJ1y OeJika, OTBETCTBEHHYIO 3a pa3BUTHE OJTHOTO MPU3HAKA;

-: yuactok Mosekyasl JITHK, Ha koTopoMm cunTe3upyercs monekyna u-PHK;
-1 BEPHBI BCE OTBETHI;

- HY OJIUH U3 OTBETOB HEBEPEH;

I:

S: I'. CreHT BBIIBUHYA Tpu runore3sl perukanuu JHK:
- KOHCEpBAaTUBHAs1, MATPUYHAas, ITOJTyKOHCEPBAaTHBHAS;
- KOHCEPBAaTUBHAsl , MATPUYHAs!, KOMILJIEMEHTapHas;

- KOHCEpBAaTUBHAsl, IOJYKOHCEPBATUBHASA, TUCIIEPCHAS;
-: BEpHBI BCE OTBETHI;

- HU OJIMH U3 OTBETOB HEBEPEH.

I:

S: Boyopoaasie ¢Bsi3u pa3phIBAIOTCS MO AeiCTBUEM (pepMeHTa:
-1 JIUrasa;

-1 TeNMKa3a;

-1 TUpasa;

-. BCPHBI BCC OTBECTHI,

- HA OJIJUH U3 OTBETOB HCBCPCH.

I:

S: K mpaiiMepy npucoeauHseTcs:
-: IEPBBIN HYKICOTHUL;

-: rpynna OH;

-: pepment IHK-nosmmepasa I;
-1 BEPHBI BCE OTBETHI;

- HY OJIUH U3 OTBETOB HEBEPEH.

P

S: CxopocThb peruIiKaumu COCTaBIsIeT:

-: 100 HyKJIEOTHIOB B CEKYHIY Y IPOKApHOT;
-: 1000 HyKI€0THAOB Y 3YKApUOT;

: 1000 HyKJI€OTHIOB B CEKYHly Y ITPOKAPHUOT;
-1 BEPHBI BCE OTBETHI;

- HY OJIUH U3 OTBETOB HEBEPEH.
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S: Ha craguu oOpa3oBaHMM HHULUUPYIOIIETO KOMILIEKCA TPOUCXOIUT:
-: pa3pbIB BOJOPOJHBIX CBS3EH;

-: mpucoennHeHue npanmepa k nenu [JHK;

-: packpyuuBanue uenu JHK;

-1 BEPHBI BCE OTBETHI;

- HY OJIUH U3 OTBETOB HEBEPEH.

I:

S: IIpuHLIMIT perIuKanuu:

: KOHCEPBAaTUBHOCTb;

:10JTy KOHCEPBATUBHOCTB;

: IUCIIEPCHOCTb;

: BEpHBI BCE OTBETHI;

- HY OJIUH U3 OTBETOB HEBEPEH.

I:

S: CymectBytoT cnenyromue Buasl PHK:

-: mH(OpMAITMOHHAS, TPAHCTIOPTHAs, OETTKOBas;

-: nH(OMaIMOHHAs;, MATPUYHAsS, TPAHCTIOPTHAS

-: mH(OpMAIMOHHAS, TPAHCTIOPTHAS pruOOCOMaTbHAS;
-: BEpHBI BCE OTBETHI;

-: HU OJIMH W3 OTBETOB HEBEPEH.

I:

S: T-PHK umeer Bun:

- CIIUpAJIH;

-1 CBEpHYTa B I1100YI1y;

-1 KJIIEBEPHOTO JIUCTA;

-2 BEpHBI BCE OTBETHI,

-: HA OJIMH U3 OTBETOB HEBEPECH.

I:

S: B TpaHCKpUNIMY BRIACTSIOT CICTYIOIINE ITAIIbI:

-: o0pa3oBaHKe MHUIIMUPYIIETO KOMILJIEKCA, SJIOHTAIlNS,

-. HHUIUaInusAa, 3JIOHIranus TepMI/IHaHI/ISI;

-: o0pa3oBaHMe BUJIKW TPAHCKPHUIIIINH, JIOHTAIUS, TEPMHUHAIHS;
- BCpHBI BCC€ OTBETHI,

-. HU OAUH U3 OTBCTOB HeBepeH.

I:

S: IIpomecc co3peanus u-PHK cocrout B:

-. YAQJICHUU MHTPOHOB U CIIMBAHHH 3K30HOB,

-. YAQJICHUHU 3K30HOB U CHIMBAHHWU MHTPOHOB,

-: yIaJICHUE UHTPOHOB U MPUCOCIUHENH TTOTU-A;
. BEpHBI BCC OTBCTHI,

. HU OWH U3 OTBCTOB HCBCPCH.

I:
S: B pennmukanuu BeIIEISIOT:
-: IBa DTAaIa;
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: TPH 3Tara;

‘4eThIpe JTalla;

. BEpHBI BCC OTBCTHI,

. HU OOWH U3 OTBCTOB HCBCPCH.

I:

S: Ocna6nser ceepxcnupammzanuto JHK dhepment:
-1 TUrasa;

- TeJINKa3a;

-1 THpa3a;

-. BCPHBI BCC OTBECTEI,

- HA OJIJUH U3 OTBETOB HCBCPCH.

I:
S: Peruinkarus uieT B HalpaBICHUU:
e 5 ’_3 2.
. b
_: 3 3_5’9;
- BCpHBI BCC€ OTBETHI,
-. HU OAUH U3 OTBCTOB HeBepeH.

I:

S: Hens JJHK, HA KOTOPOI CKOPOCTH PETUIMKAIIUH BBIIIIE HA3BIBACTCS:
-: OTCTAIOIIEi;

- TUIUPYIOLIEH;

-: IEPBUYHOU;

-: BEpHBI BCE OTBETHI;

- HA OJIMH U3 OTBETOB HEBEPEH.

I:

S: Craaust TepMUHALIMM XapaKTEPU3YETCs:
-: okoHuanueM cunresa JJHK;

-: yJaJIeHUEM IIpaiiMepoB;

-1 HCTIpaBJI€HUEM OIIMOOK PEIIMKallUY;

-1 BEPHBI BCE OTBETHI;

- HU OJIVH U3 OTBETOB HEBEPEH.

I:

S: [IpuHIUIIBI peTTUKAIIH:

-: TIOJIYyKOHCEPBATUBHOCTD;

- ManI/ILIHOCTI);

- KOMILJIEMEHTapPHOCTh;

- BCpHBI BCC€ OTBETHI,

-. HU OAUH U3 OTBCTOB HeBepeH.

I:

S: ®ynkuuu TpancnoptHoit PHK:

- BXOJHT B COCTaB PECHUYEK;

- TPAHCHOPTHUPYET HYKJIEOTU bl K MECTY CUHTE3a OeJKa;

- TPAHCHOPTUPYIOT AMHUHOKHCIIOTHI K MECTY CHHTE3a OelKa;
-1 BEPHBI BCE OTBETHI;
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- HA OJIJUH U3 OTBETOB HCBCPCH.

I:

S: Monekyna u-PHK cunTesupyercst Ha Mosiekyse:
-: Oenka;

-: Ha ogHoM u3 nenen JJHK;

-: Ha aByx nemax JJHK;

-: BEpHBI BCE OTBETHI;

-: HU OJIMH W3 OTBETOB HEBEPEH.

I:

S: [Iponeccunr — 370:

-: co3peBanue [JHK;

-: yJaJIeHUE 3K30HOB;

-: co3peBanue u-PHK;

-. BCPHBI BCC OTBECTEI,

- HA OJIJUH U3 OTBETOB HCBCPCH.

I:

S: [lepBast cranus perMKalui Ha3bIBACTCS:
-. HHUIIUanus,

-: DJIOHTaINA;

-: o0pa3oBaHNe MHUITMUPYIOIIETO KOMIUIEKCA;
- BCpHBI BCC€ OTBETHI,

-. HU OAUH U3 OTBCTOB HeBepeH.

I:

S: YyacTok, B KOTOpOM 00pa3yeTcst peTUIMKAIMOHHBIHN T1a30K ,Ha3bIBACTCS:
-: CTapTOBBIN;

- OPHXKIHH;

-: BUWIKA pPEIUIMKaI1u;

-. BCPHBI BCC OTBECTHI,

- HA OJIJUH U3 OTBETOB HCBCPCH.

I:

S: DnoHranuo ocymecTBiIsieT pepMeHT:
-: JIHK-nonmmmepa3sa I;

-: IHK-nonmmmepasa I1;

-: IHK-nmonmnmepasa I11;

: BEpHBI BCE OTBETHI,

: HU OJIH U3 OTBETOB HEBEPECH.

I:

S: Hens JIHK, HA KOTOPOI CKOPOCTH PETUIMKAIIMN HUKE HA3BIBACTCS:
-: 3ama3/IpIBaOIICH;

-: OTCTAIOIIEi;

-: BEpHBI BCE OTBETHI;

- HA OJIMH U3 OTBETOB HEBEPEH.
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S: Cunres Bropoit nenu JIHK ocymectBisiercss pparMeHTaMu, KOTOpbIe Ha3bIBAKOTCS:
: pparmenTsr OKa3aku;

. PEILIIMKOHBI;

: TAKCOHBI;

: BEPHBI BCE OTBETHI;

- HU OJIVH U3 OTBETOB HEBEPEH.

I:

S: Pemapanust — 370:

-: camoyaBoenue mousiekyinsl JJHK;

-: cunre3 u-PHK;

-1 HCTIpaBJIeHHE OIUOOK perUIKaIIY;
-. BCPHBI BCC OTBECTHI,

- HA OJIUH U3 OTBETOB HCBCPCH.

I:

S: ®ynkuuu nnpopmannonsoit PHK:

- BXOJHT B COCTaB XPOMOCOM;

-: mepenuchiBaeT reuernyeckyro nuopmanuto ¢ JJHK na PHK;

-: IEPEHOCUT I'€HETUYECKYI0 HH(POPMAIUIO U3 Apa K pudbocoMam;
-1 BEPHBI BCE OTBETHI;

- HY OJIUH U3 OTBETOB HEBEPEH.

I:

S: AHTHUKOJIOH — 3TO:

-: yuactok u-PHK;

-: yuactok T-PHK;

: yuactok JIHK;

. BEpHBI BCC OTBCTHI,

- HAU OJIJUH U3 OTBETOB HCBCPCH.

I:

S: PHK —nonmumepasa ocymiecTBiseT COOpKyY LIETH B HAITPABJICHUH:
-: 3-5;

-1 5-3;

-1 5-5;

-. BCPHBI BCC OTBECTHI,

- HA OJIJUH U3 OTBETOB HCBCPCH.

I:

S: DK30HBI — 3TO y4aCTKHU:

- KOAUPYIOIre OeN0K;

- HEKOUpYIoIre OeNoK;

-: kopupytomue cunte3 u-PHK;
-2 BEpHBI BCE OTBETHI,

-: HA OJIMH U3 OTBETOB HEBEPECH.

I:
S: [IpensaTcTBYIOT BOCCTAHOBIICHUIO BOJIOPOIHBIX CBSI3CH:
-: IHK-nosmmepasa I;
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: TeIIMKAa3a;
: 6ennok SSB (HDP);
. BEpHBI BCC OTBCTHI,
. HU OOAWH U3 OTBCTOB HCBCPCH.

I:

S: ®parment IHK ot 0aHOMN TOUKHK pEmyIMKALMKU A0 APYroi Ha3bIBAaeTCs:
-: KOJIOH;

-! PEIUIMKOH;

- TPAHCKPHUIITOH;

-: BEpHBI BCE OTBETHI;

- HU OJIVH U3 OTBETOB HEBEPEH.

I:

S: Cxopoctb perumnkanuu Ha pa3ubix nermsix JJHK
-: OJTMHAKOBAS;

-: pa3Has;

-: OHU CUHTE3UPYIOTCS B Pa3HOE BPEMS;

-. BCPHBI BCC OTBECTEI,

- HA OJIJUH U3 OTBETOB HCBCPCH.

I:

S: Pemmukarus — 3To:

-: cunre3 PHK na JITHK;

-: camoyasoenue JIHK;

-: cunte3 u-PHK;

-: BEpHBI BCE OTBETHI;

- HA OJIMH U3 OTBETOB HEBEPEH.

I:

S: [IpuHIUIIBI peTTUKAIIIH:

- ManI/ILIHOCTI);

- KOHCEPBAaTUBHOCTD;

- IUCTIEPCUOHHOCTH;

- BCpHBI BCC€ OTBETHI,

-. HU OAUH U3 OTBCTOB HeBepeH.

I:

S: ®ynkuuu p- PHK:

-: OCYILIECTBIIET PeTaparuio;

-1 OCYILECTBIISIET PETYIATOPHbIE (PYHKINH;
-1 BXOJUT B COCTaB pudbocom;

-2 BEpHBI BCE OTBETHI,

-: HA OJIMH U3 OTBETOB HEBEPECH.

I:

S: Tpanckpunuus-31o:

-: mepeHoc reHerudeckoit uapopmarmu ¢ JJHK na monexyny Oenka;

-: IepeHoc reHeTudeckoi napopmaruu ¢ mosiekyinsl n-PHK Ha monexyny Oenka;
-: mepeHoc renerudeckoi napopmaruu ¢ mosekynsl JJHK na monekyny u-PHK;
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-. BCPHBI BCC OTBCTEI,
- HA OJJUH U3 OTBETOB HCBCPCH.

I:

S: Llens, KOTOpast CAYKUT MATPULIEH JUIsl TPAHCKPUIILIMY HA3bIBACTCS:
- KOMILJIEMEHTapHOM;

-: KOJOT€HHOM;

- TPAHCKUIILIIMOHHOM;

-: BEpHBI BCE OTBETHI;

- HU OJIVH U3 OTBETOB HEBEPEH.

I:

S: UHTpOHBI — 3TO y4aCTKHU:

- KOAUPYIOIIre OeNoK;

- HEKOJUpYIoIre OeNoK;

-: kopupytomue cunte3 u-PHK;
-1 BEPHBI BCE OTBETHI;

- HY OJIUH U3 OTBETOB HEBEPEH.

I:

S: IlepBblit HYKJIEOTHU]T TPUCOEAUHSIETCA IO JeICTBHEM (epMeHTa:
-: IHK-nmonmnmepasa II1;

-: IHK-nonmmmepasa I1;

: TeJINKAa3a;

: BEPHBI BCE OTBETHI;

- HU OJIVH U3 OTBETOB HEBEPEH.

I:

S: [Ipaiimep —a10:

-: KopoTkas mosekyna JIHK;

-1 KOpOTKasi MoJieKyJia Oemka;

-: xopoTtkas moiiekyna PHK;

-. BCPHBI BCC OTBECTEI,

- HA OJIJUH U3 OTBETOB HCBCPCH.

P

S: CxopocTh peruIMKanuu COCTaBIseT:

-: 1000 HykI€OTHAOB B CEKYHAY Y IPOKAPUOT;
-: 1000 HyKI€0THAOB Y 3YKApHOT;

-: 100 HyKJIEOTHIOB B CEKYHIY Y IPOKApHOT;
-1 BEPHBI BCE OTBETHI;

- HY OJIUH U3 OTBETOB HEBEPEH.

I:

S: Ha craguu snoHTranuu periuKauy IpOUCXOIUT:
-: CHHTE3 MOJIEKYJI OeJKa;

-: camoyaBoeHue mouiekyibsl JJHK;

-: ynnuaenue MoJiekyisl JIHK;

-: BEpHBI BCE OTBETHI;

- HU OJIMH U3 OTBETOB HEBEPEH.
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MCTIIS;

EM:

I:
S: [IpuHIUIT peTUIMKAIIAN:

: IOJTYKOHCEPBATUBHOCTB;
: KOHCEPBAaTUBHOCTH;

: IUCIIEPCHOCTA;

: BEPHBI BCE OTBETHI;

: HM OJTUH U3 OTBETOB HEBEPEH.

I:

S: B T-PHK BbIenSIOT clieytonue yqyacTKu:
-: aKuenTopHsi credenb, D-etins, T C-nieTnst, HOMOTHUTENbHAS METIs, aHTUKOI0-
HOBas TETIIS;

aKIenTOpHBIA crebenb, D-merns, T-metms,

. BEpHBI BCC OTBCTHI,
. HU OWH U3 OTBCTOB HCBCPCH.

I:
S: B TpaHCKpUIILUYU BBIIEISIOT:

: 2 3Tamna;

: 3 orama;

: 4 orama;

. BCpHBI BCC OTBEThI,

. HU OOWH U3 OTBCTOB HeBepeH.

I:
S: u-PHK cunresupyercs na uenu J{HK. kotopas umeer HanpaBieHue:

. BEpHBI BCC OTBCTHI,
. HU OWH U3 OTBCTOB HCBCPCH.

I:
S: CrutaiicuHr — 370:

. CIIMBAHUC UHTPOHOB;

. YAQJIICHUEC DK30HOB;

. CIIMBAHUE 3K30HOB,

. BEpHBI BCC OTBCTHI,

. HU OWH U3 OTBCTOB HCBCPCH.

I:
S: CocraB moHomepoB mosekya JIHK u PHK otnuuarorest npyr ot apyra cojep:xkaHu-

:caxapa;
: Q30THCTBIX OCHOBAHHM;

. BEpHBI BCC OTBCTHI,

: HU OAWH U3 OTBCTOB HECBCPCH,
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I:

S: DKk30HBI — 3TO:

: yuactku JIHK, Hexoaupymue Oenku;

: yuactku JIHK, koqupyiue 6enku;

: YUACTKHU, PacIojoKeHHbIe BOIM3H LIGHTPOMED;
: BEpHBI BCE OTBETHI;

- HY OJIUH U3 OTBETOB HEBEPEH.

I:

S: Uatponst — 310 yuactku JJHK:

: OTIpECTISIONINE KOJMIECTBO JCTICHUIA KIICTKH,
: KOJMPYIOITUE OCIKH;

“HEKOJUPYIOIIHE OCIIKH;

: BEpHBI BCE OTBETHI;

-: HM OJIMH U3 OTBETOB HEBEPEH.

I:

S: Kakoe u3 cienyomux yTBepKIeH!H SBISETCSI BEPHBIM?
-1 1% JHK siBnsieTcst HeKoIMpyrouiei;

:99% JHK siBasieTst koaupyromei;

: 1% JAHK sBnsieTcst koaupyrouiei;

: BEpHBI BCE OTBETHI,

: HU OJIH U3 OTBETOB HEBEPEH.

I:

S: I'eH 2yKapuOT COCTOUT U3 CIEAYIOMNX YIYaCTKOB:
: TEJIOMEPBI, IK30HBI;

: DK30HBI, THTPOHBI;

‘MHTPOHBI, HEHTPOMEPEI;

. BCpHBI BCC€ OTBETHI,

-. HU OAUH U3 OTBCTOB HeBepeH;

I'eneruyeckasi unopmanus B kiaerke. 3aganus us EI'J

1. 3apanme 3 Ne 2401
Jmunaa ¢pparmenta mosekynsl JJHK 6axrepun pasusercsa 20,4 aM. CKOJIBKO aMUHOKHUCIIOT
Oyzer B Oenke, KoaupyeMoM JaHHbIM Gparmentom JJTHK?
Ilpumeuanue.
Jmna oxHoro Hykieotuaa 0,34 am
2. 3ananue 3 Ne 2412
CKOJIbKO HYKJIEOTHJIOB B y4acTKE reHa KOJAUPYIOT (parMeHT Oenka u3 25 aMUHOKUCIIOT-
HBIX OCTaTKOB? B OTBET 3anuIInTe TOJIHKO COOTBETCTBYIOIIEE YUCIIO.
3. 3ananue 3 Ne 2422
Omnpenenute uucio moiekyn JJHK B anadasze Broporo aenenus meito3a nmpu oOpa3oBaHun
rameT y 3eJIEHOM JISATYIIKH, €CIIA YMCIIO XPOMOCOM B TUIIJIOMIHON KJIETKe paBHO 26. B oTBer
3aMUIIUTE TOIBKO YUCIIO.
4. 3ananue 3 Ne 4611
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B simpax kimeTok cIu3ucTON 000JI0OUYKH KUIIIEYHUKA TO3BOHOYHOTO XUBOTHOTO 20 Xpomo-
coM. Kakoe umciio xpoMocoM OyeT UMETh SApO 3UTOTHI 3TOTO KUBOTHOTO? B 0TBET 3anumm-
T€ TOJIBKO COOTBETCTBYIOLEE YUCIIO.

5. 3ananue 3 Ne 4612

VY mnogoBoit Myxu Jpo30¢puibl B COMaTHUYECKUX KIIETKaX COJEPKUTCS 8 XpOMOCOM, a B

MIOJIOBBIX KJIeTKax? B oTBeT 3anummTe TOJbKO COOTBETCTBYIOIIEE YUCIIO.
6. 3aganue 3 Ne 4613

Omnpenenure YUCIO XPOMOCOM B KOHIIE Tello(a3bl MUTO3a B KJIETKaX dHAOCIIEpMa CEMEHU
JyKa (B KJIETKax 3HJ0CIepMa TPUILIOUIHBIN HAaOOp XpOMOCOM), €CIIH KIETKH KOPEUIKOB JIyKa
cozepskar 16 xpomocom. B oTBeT 3anuIInTe TOJIHKO COOTBETCTBYIOIIEE YUCIIO XPOMOCOM.

7. 3apanue 3 Ne 4615

Yucno XpoMoCcoM B JIEHKOLMTaX — KJIETKaX KPOBH uejoBeKa paBHO. B oTBeT 3anumiure

TOJIBKO COOTBETCTBYIOILIEE YHCIIO XPOMOCOM.
8. 3aganue 3 Ne 6645

CkospK0 aMUHOKHCIOT KoaupyeT 900 HykiieoTu0B. B 0TBeT 3anuminTe TOJIbKO COOTBET-
CTBYIOILIEE YUCIIO.

9. 3ananue 3 Ne 6702

B monexyne IHK konnuecTBO HyKI€OTHIOB ¢ ryaHuHOM coctaBisger 20% ot oOuiero
grcia. CKOJIBKO HYKJICOTHZIOB B % C THMHHOM B 3TOW MOJIeKyJie. B 0TBeT 3amummTe TOJIBKO
COOTBETCTBYIOIIEE YHUCIIO.

10. 3apanue 3 Ne 6704

Kaxkoii npoueHT Hyki1eoTua0B ¢ uuto3uHoM conepxut JAHK, ecnu nons €€ aqeHMHOBBIX
HyKJ1€0TUA0B cocTaBisieT 10% oT obiero yucia. B oTBeT 3anumnTe TOJIBKO COOTBETCTBYIO-
11ee YUCIIo.

11. 3apanue 3 Ne 6705

CKOJIbKO HYKJIEOTHIOB B I'€HE KOJUPYIOT MOCIEN0BATENbHOCTh 60 aMUHOKHUCIIOT B MOJIe-

Kylne Oenka. B oTBeT 3anmuuinTe ToJIbKO COOTBETCTBYIOLIEE YHUCTIO.
12. 3apanue 3 Ne 6706

benok cocroutr uz 100 amuHOKHMCHOT. ONpenenuTe YUCIO HYKICOTHIOB B MOJIEKYJIE

JHK, xoaupyroieit fanHbIi O6e10k. B oTBeT 3anuimuTe ToJIbKO COOTBETCTBYIOIIEE YHUCITIO.
13. 3apanue 3 Ne 6707

Kakoe uncino HyKJI€oTHI0B B I'eHe KOJUPYET NEPBUUHYIO CTPYKTYpY Oelika, COCTOSIIEro

u3 300 aMMHOKHCIIOT. B 0TBET 3anMIIMTe TOJHKO COOTBETCTBYIOIIEE YHUCIIO.
14. 3apanue 3 Ne 6708

B monexyne IHK konnuecTBO HyKI€OTHIOB ¢ ryaHuHOM cocTaBisier 10% ot obiero
yucia. CKOJIbKO HYKJICOTHAOB B % C aIcHHHOM B 3TOU MoJieKysie? B oTBeT 3anummmTe TOIbKO
COOTBETCTBYIOIIEE YHUCIIO.

15. 3apanue 3 Ne 6709

B monekyne IHK konudecTBO HYKJIEOTUIOB € HMUTO3UHOM cocTtaBisieT 30% ot oOruiero
yucina. Kakoil mpoLeHT HYKJICOTHIIOB C aJICHWHOM B 3TOoW MoJjekyiae? B orTBer 3ammiure
TOJIBKO COOTBETCTBYIOIIIEE YHUCIIO.

16. 3apanme 3 Ne 6710

B monekyne IHK konudecTBO HYKJIEOTUIOB C LIMUTO3UHOM cocTaBisieT 15% ot oOuiero
gyucia. Kakoil mpoLeHT HYKJICOTHIIOB C aJICHWHOM B 3TOoW MoJjekyiae? B orBer 3amuiure
TOJIBKO COOTBETCTBYIOIIIEE YHUCIIO.

17. 3apanue 3 Ne 6711

benox coctout u3 180 aMMHOKHUCIOTHBIX OCcTaTKOB. CKOJIBKO HYKJIEOTHOB B T€HE, B KO-
TOPOM 3aKOJUpPOBaHa IMOCIEA0BATEILHOCTh AaMUHOKHUCIIOT B 3TOM Oenike. B oTBer 3amummre
TOJIBKO COOTBETCTBYIOIIIEE YHUCIIO.

18. 3aganue 3 Ne 6712
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benox coctout u3 240 aMMHOKUCIOTHBIX OCTaTKOB. CKOJIBKO HYKJIEOTHOB B T€HE, B KO-
TOPOM 3aKOJMpPOBaHa MEpBUYHAsL CTPYKTypa 3Toro Oenka? B oTBeT 3amuiuuTe TOJBKO COOT-
BETCTBYIOIIIEE YHCIIO.
19. 3apanue 3 Ne 6715
B monexyne IHK 100 HykneoTuioB ¢ TUMUHOM, 4TO cocTaBisieT 10% ot obmiero kosu-
yecTBa. CKOJIBKO HYKJIECOTHJIOB C 'yaHUHOM? B OTBET 3aluIINTE TOJIBKO COOTBETCTBYIOLIEE
KOJIMYECTBY HYKJIEOTHUIOB YHCIIO.
20. 3aganue 3 Ne 6716
Kaxoe uncio aMiMHOKHCIIOT B O€JKe, €clii ero KOAUPYIouid red coctout u3 600 Hykieo-
TUJ0B? B OTBET 3anummnTe TOJbKO COOTBETCTBYIOIIEE YUCIIO.
21. 3apanue 3 Ne 6718
B mByx memnsx monekynsl JIHK wacuuteiBaetcs 3000 nykieotwmoB. Mubopmarus o
CTpyKType Oenka Koaupyercss Ha onHoM u3 neneid. IloacuuraiiTe CKOJIBKO 3aKOJMPOBAHO
aMHHOKHKCIIOT Ha onHou nenu JJHK. B oTBeT 3anmuiunTe TOMBKO COOTBETCTBYIOIIEE KOJMYE-
CTBY aMUHOKHUCJIOT YHCJIO.
22. 3apanue 3 Ne 7512
Kakoii antukonon tpancnoptHoit PHK cootserctByet Tpuruiery TT'A B monekyne JTHK?
23. 3aganue 3 Ne 7513
Antukonony AAY na tpancnioptHoit PHK cootserctByer tpumer Ha JJHK
24. 3ananue 3 Ne 7514
Kakoii Tpumnier B monekyne nHpopmannonHoin PHK cootBercTByeT Kk010BOMY TpHUILIETY
AAT B monekyne JJHK?
25. 3apanue 3 Ne 7515
Kakoii tpumier B TPHK kommiementapen konony I'LITY na uPHK?
26. 3apanue 3 Ne 7516
Kakoii tpumier Ha /IHK cootBercTByer kogony YI'L[ na u-PHK?
27. 3ananue 3 Ne 12284
Ckonpko KJIETOK oOpa3yercs B pe3yjbTaTe MHUTO3a OJHOH kieTku? B oTBer 3amuiure
TOJIBKO COOTBETCTBYIOIIIEE YUCIIO.
28. 3aganue 3 Ne 12649
B sape comarmyeckoil KJIETKM Tela 4YeJOBEKa B HOpME COAEpKHUTCS 46 XpOMOCOM.
CKOJIBKO XpOMOCOM COJIEPKHUTCS B OTUIOJOTBOPEHHOM siliekiIeTKe? B 0TBET 3anmuimTe TOJb-
KO COOTBETCTBYIOILIEE YHCIIO.
29. 3apanue 3 Ne 13699
INamera nenuns! coaepkut 14 xpomocom. KakoBo 4ncio XxpoMocoM B KieTKe €€ cTed-
75?7 B oTBeT 3anuIIuTe TOJIBKO COOTBETCTBYIOIIEE YHCIIO.
30. 3aganue 3 Ne 13949
CKOJIBKO XpOMOCOM COJEPKHUTCS B SiApE KIETKU KOXKH, €CIIU B SJpEe OIJIOJIOTBOPEHHOMN
SHUIIEKJIETKU YeJloBeKa cofepkuTcs 46 xpomocoMm? B 0TBeT 3anuiuTe TOIbKO COOTBETCTBYIO-
11ee YUcCIo.
31. 3apanue 3 Ne 14049
SAnpo comarnueckoi KJIETKH JISTYLIIKUA colepKUT 26 xpomocoM. Ckonbko Mosekyn JJHK
COJIEP’KUT CIIEPMATO30M/ JATYIIKU? B OTBET 3anuIInTe TOJILKO COOTBETCTBYIOIIEE YHUCIIO.
32. 3aganue 3 Ne 16153
CKOJIbKO MOJHOLEHHBIX TaMeT 00pa3yeTcsi B OBOI€HE3€ Y UeJIOBEeKa M3 OJHOM MCXOJHOU
KJeTku? B OTBET 3anMIIuTe TOJIBKO COOTBETCTBYIOIIEE YUCIIO.
33. 3apanue 3 Ne 16688
CKOJIBKO ayTOCOM COJIEPKUTCS B CIIEPMATO30M e y uenoBeka? B OTBET 3aluIInTe TOIbKO
COOTBETCTBYIOILIEE YHCIIO.
34. 3aganue 3 Ne 18361
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Onpenenure 4UCIO XPOMOCOM B COMaTHYECKHUX KJIETKaX IJI0JI0OBOM MYIIKH APO30(UIIbI,
€clIi B €€ raMeTax CoJIepKUTCS 4 XpoMOCOMBI. B OTBET 3anuinTe TOIbKO COOTBETCTBYIOLIEE
YHCIIO.

35. 3apanue 3 Ne 18675

B monekyne JIHK konuuecTtBo HyKiIeoTuaoB ¢ ryaHuHoM coctaisieT 30% ot oOuiero

yucia. CKOJIbKO HYKJICOTHIOB B % C TUMHUHOM B 3TOH MOJIEKYJie?
36. 3aganue 3 Ne 18942

Kaxoit Habop XpoMOCOM COIEPKUTCS B AJIpe OJHOU KJIETKH B KOHIIE Tesoda3sl meiiosa Il,
€CJIi B UCXOJHOMU KieTKe Obu1o 16 XxpomocoMm? B 0TBET 3anMIIUTE TOJIBKO COOTBETCTBYIOLIEE
YHCIIO.

37. 3apanue 3 Ne 20698

B comaTtuyeckoit kieTke Tema peiosl 56 xpomocom. Kakoit Habop XpoMOCOM MMEET criep-

MaTo30U]1 pbIObI? B 0TBETE 3anMUIINTE TOJIBKO KOJIMYECTBO XPOMOCOM.
38. 3aganue 3 Ne 20699

B IHK Ha goimto HyKI€oTHIOB ¢ ageHuHOM mpuxoautcs 18%. Onpenenute mporeHTHOE
COJIep’KaHNEe HYKJICOTHIOB C IUTO3MHOM, BXOJSIIMX B COCTaB MOJIEKYJbI. B oTBeTe 3anuiunre
TOJIBKO COOTBETCTBYIOIIIEE YHUCIIO.

39. 3aganue 3 Ne 21493

B comaruueckoil kierke crnopoduTa LBETKOBOro pacteHus 24 xpomocoMmbl. CKOJBKO

XpOMOCOM B MUKPOCIIOPE 3TOr0 pacTeHus? B oTBeTe 3anumuTe ToJIbKO YUCIO.
40. 3aganue 3 Ne 21522

Kapuotun cobaku cocrout uz 78 xpomocoMm. CKOJBKO XPOMOCOM COJAEPIKHUT 3pEJIbIil

sputpouut codbaku? B oTBeTe 3anuIINTE TOJIBKO YUCIIO.
41. 3apanue 3 Ne 21550

Ckonpko monekyn AHK conepxutcs B siape KIETKU MOCe PerIMKaluM, eciau B JUILIO-
uaHOM Habope conepxkutcs 46 mosekyn JIHK? B orBere 3anummTe TOJIBKO COOTBETCTBYIO-
11ee YUCIIo.

42. 3ananue 3 Ne 21611

Ecnu B Meii03 BcTynuiiu JBa CriepMaTOTOHUS, TO CKOJIBKO MOJTHOLIEHHBIX raMeT oOpa3yer-

csl B pe3ynbTare neneHus? B oTBeTe 3anummTe ToIpK0 udpy.
43. 3apanue 3 Ne 21639

B JIHK Ha mosiro HYyKJI€OTHIOB ¢ TUMHHOM npuxoautcs 23%. Onpeaenure mporeHTHOE
coJiep’KaHre HYKJIEOTHJOB C TYaHMHOM, BXOJSIIUX B COCTaB MOJIEKYJbl. B oTBeTe 3anuiute
TOJIBKO COOTBETCTBYIOILIEE YHUCIIO.

44. 3ananue 3 Ne 21681

Kapuotun mmumnanse cocrasisier 48 xpomocom. Ha ckoJIbkO XpOMOCOM MEHbILIE COJEp-
KHUTCS B AUIEKIICTKAX YEIOBEKa, YeM B SHIIEKIIeTKaxX muMmnan3e? B oTBeTe 3amummre ToIbKOo
uudpy.

45. 3apanue 3 Ne 21740

®parment mosekynsl JIHK conepxut 60 nykineotnaos. M3 HUX 12 HyKI€OTHIOB NMPUXO-
autcest Ha TAMHAH. CKOJIBKO TYaHHHOBBIX HYKJICOTHJIOB COJIEPKHUTCS B 3ToM (parmente? B oT-
BETE 3aMULINTE TOJIBKO YUCIIO.

46. 3ananue 3 Ne 21768

CKOJIbKO HYKJIEOTUOB KOAUPYIOT MOJUNENTHA, cocTosmui u3 350 amuHokucior? B ot-

BETE 3aMUIIUTE TOJIBKO YUCIIO.
47. 3ananue 3 Ne 21796

Ecnm yuactok rena cocrout u3 600 HyKJICOTHAOB, TO CKOJIBKO aMHHOKHCIIOT Oy/IeT B MO-

JIeKyJie KOJUPYEMOTo 3TUM y4acTKOM (pparmenta 6enka? B oTBeTe 3anummTe TOJbKO YUCIIO.
48. 3ananue 3 Ne 21865
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Ckonpko Monekyn JIHK conepxutcs B OuBaneHTe, 00pa30BaHHOM JIBYMSI TOMOJIOTUYHBI-
MU XxpoMocomamu? B oTBeTe 3anummmTe TOIbKO UdpYy.
49. 3aganue 3 Ne 21893
Ckonpko monekyn JJHK conepxutcs B Tpéx OuBaneHTax, 00pa30BaHHBIX TpeMs Mapamu
FOMOJIOTHUYHBIX XpoMocoM? B oTBeTe 3anumnte ToJbko Hudpy.
50. 3apanmne 3 Ne 21992
CKOJIBKO XpOMOCOM B KJIETKax JIMCTa Orypla, eciu B cnepmuu 7?7 B oTBer 3amumure
TOJIBKO COOTBETCTBYIOIIIEE YHUCIIO.
51. 3apanme 3 Ne 21993
CKOJIBKO TPHUILJIETOB KOJIUPYET 32 aMHHOKHCIOTHI? B OTBET 3amuIIuTe TOJBKO COOTBET-
CTBYIOILIEE YUCIIO.
52. 3apanme 3 Ne 22063
CKOJIBKO XpOMOCOM UMEET JIp0 CHEepMHUsl KPHIKOBHUKA €CIIU SIIPO KIIETKHU JIUCTA COZEp-
KUT 16 XxpoMocoM. B oTBeT 3anuimuTe TOIBKO COOTBETCTBYIOIIEE YHCIIO.
53. 3apanme 3 Ne 22092
Ckoubko moutekyn JIHK Oynmer conepskarh mapa rOMOJIOTHYHBIX XPOMOCOM B KOHIIC HH-
Tepda3bl? B oTBeTE 3aUIINTE TOJIBKO YHUCIIO.
54. 3ananme 3 Ne 22211
CKOJIbKO MOJMHYKIJIECOTHIHBIX 1IEMOoYeK OyJeT colepaTh OJJHa XpOMOCOMa B KOHILIE UH-
Tepda3bl? B oTBeTE 3aUIINTE TOJIBKO YHUCIIO.
55. 3apanmne 3 Ne 22258
CKOJIBKO HYKJICOTHAOB KOIUPYIOT (PparMeHT MOJUIENTHA, COCTOSIIMN u3 257 aMUHO-
KucaoT? B oTBeTe 3anuImmTe TOJBKO YUCIO.
56. 3ananmne 3 Ne 22286
CKOJIBKO TPUIUIETOB KOAUPYIOT MOJIUIENTU, COCTOAUININ U3 267 aMUHOKHUCIIOT?
B oTBeTe 3anummuTe TOJBKO YHCIIO.
57. 3ananmne 3 Ne 22389
B comaTtnueckoi kieTke Tena mImopieBoi Jaarymku 36 xpomocom. Kakoit Habop xpomo-
COM MMEET CIIepMaTo301 ] JISArylku? B oTBeTe 3anuImTe ToJbKO KOJIMYECTBO XPOMOCOM.
58. 3ananme 3 Ne 22417
Crniepmato3ous Kpeichl uMmeet 21 xpomocomy. Kakoit Habop XpoMOCOM MMEET KJIETKa KO-
U KpbIChI? B 0TBeTe 3anuIINUTE TOJIBKO KOJIUYECTBO XPOMOCOM.
59. 3apanme 3 Ne 22719
B JIHK nHa mosro HyKI€OTHIOB C afeHuHOM npuxoautcs 37 %. Onpenenure MporeHTHOE
coJiep’KaHre HYKJICOTHJOB C TYaHMHOM, BXOJSIIMX B COCTaB MOJIEKYyJbl. B oTBere 3amumiure
TOJIBKO COOTBETCTBYIOIIIEE YHUCIIO.
60. 3ananme 3 Ne 22747
B JIHK Ha mosro HYyKJIEOTHIOB ¢ IUTO3MHOM mpuxomautcs 19 %. Onpenenure mporeHT-
HOE CoJiepKaHHe HYKJIEOTHUJOB C TUMHUHOM, BXOJSIINX B COCTaB MOJEKY/lbl. B oTBeTe 3amnu-
LIUTE TOJIBKO COOTBETCTBYIOILIEE YHUCIIO.
61. 3ananmne 3 Ne 22822
CKOJIBKO TMOJIOBBIX XPOMOCOM COJAEPIKHUT CHEPMAaTO30M]l YEJIOBEKa, €CIM B TallJIONIHOM
Habope 23 xpoMocoMbl? B 0TBeTe 3aluIINTe TOJIBKO COOTBETCTBYIOIEE YHUCIIO.
62. 3ananme 3 Ne 22923
@®parMeHT MOJIEKYJIbl MOJUNENTHIa COCTOUT U3 48 aMUHOKUCIOT. CKOJIBKO HYKJIEOTHIOB
KOJUPYET 3TOT PparMeHT? B oTBeTe 3anuInTe TOJIHKO COOTBETCTBYIOIIEE YUCIIO.
63. 3ananme 3 Ne 22951
IByuenoveunsiit pparment mosiekynsl JJHK conepxkut 340 Hyki1€0THAOB, U3 KOTOPBIX 87
B KauecTBE a30TUCTOr0 OCHOBAaHUS MMEIOT TUMUH. Ompenennure KOJIMYECTBO HYKIEOTUOB C
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'YaHHMHOM, BXOJAIIHUX B COCTaB MOJICKYIJIBI. B orBeTe 3ammmmTe TOJIBKO COOTBCTCTBYIOIICC

YHCIIO.
64. 3aganue 3 Ne 23004
CKOJIbKO KOJIOHOB KOJUPYIOT (DparMeHT MOJIUIENTUAA, COCTOALIMMI 13 367 aMUHOKUCIOT?
B oTBeTe 3anmummnTe TOJHKO COOTBETCTBYIOIIEE YU CIIO.
65. 3aganune 3 Ne 23032
CKOJIBKO ayTOCOM COJEP)KHT SIMIIEKIIETKA YEeJIOBEKa, €CIIM KIIETKAa KOXKH YeIOBeKa COAep-

KUT 46 xpoMocoM? B oTBeTe 3anMIIUTE TOJIBKO CO

JHepreruveckuii oomen. 3aganus usz EIDJ

1. 3apanus J1 3 Ne 1301
K aBTOTpO(HBIM OpraHu3MaM OTHOCAT

1) mykop
2) IpOAOKU
3) meHUIILT
4) xnopemrty
2. 3apanusn JI 3 Ne 1304
B npouecce nuHOLINMTO3a MPOUCXOAUT MOTJIOLICHHE

1) xunkoctu
2) razoB
3) TBEp/IbIX BEIIECTB
4) KOMOYKOB MHIIH
3. 3apanusn JI 3 Ne 1305
[TocTymienne NMUTATENBHBIX BEHIECTB ITyTeM (Paroruro3a MpoUCXOIUT B KIETKAX

1) mpokapuoTt
2) JKUBOTHBIX
3) rpuboB
4) pactenuii
4. 3apanua JI 3 Ne 1313
Cnoco6 nmuTanus OOJIBITUHCTBA KUBOTHBIX

1) aBTOTpOHBIIH
2) xeMOTpO(]HBII
3) rerepoTpoHbII
4) canpoTpodHbIit
5. 3apanusa JI 3 Ne 1320
CrocoOHOCTh MIa3MaTHYECKON MEMOpaHbl OKPYXaTh TBEPAYIO YACTHUIly NMHUIIUA U TIEpe-
MEIIaTh €€ BHYTPh KIIETKH JIS)KHUT B OCHOBE ITpoIiecca

1) maddysnm
2) parouurosa
3) ocmoca
4) nuHOLIMTO32
6. 3apanusa JI 3 Ne 1321
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CriocoOHOCTH MIa3MaTUYECKOM MEMOpPaHbl OKpPYKaTh KalledbKU KUAKOCTU U EpEMENIaTh

€€ BHYTPb KJICTKHU JIC)KUT B OCHOBE ITpoLecca

1) audppysun
2) paroumrosa
3) ocmoca

4) nuHOLIMTO32

7. 3apanus J1 3 Ne 6801
B nporiecce npixanust SHEPrus MOKET MEPEXOIUTH U3

1) XuMHUYECKOH B TEIIOBYIO
2) MEXaHUYECKOM B TEIJIOBYIO
3) TemIoBOM B XUMUYECKYIO
4) TeroBoil B MEXaHUYECKYIO
8. 3apanusa JI 3 Ne 6802
3HaueHue IHEPreTUUECKOro oOMeHa B KJIETOYHOM MeTaboJM3Me COCTOUT B TOM, UYTO OH

o0ecrieurnBaeT peaKkiiuu CHHTE3a

1) bepmenTamu

2) BUTaMUHaMU

3) monexynamu ATD

4) HyKJIEHHOBBIMH KUCJIOTaMU

9. 3aganus JI 3 Ne 6803
YeM xapaKTepU3YIOTCS MPOIECCHI OMOJIOTHISCKOTO OKUCICHHS

1) GoJIbIION CKOPOCTHIO M OBICTPBIM BBIACIEHUEM SHEPTUU B BUJIE TEIlIa
2) yuactueM (GEepMEHTOB U CTYIIEHUATOCThIO

3) ydacTeM TOPMOHOB M MaJIOH CKOPOCTHIO

4) ruapoIN30M NOJUMEPOB

10. 3apanus 1 3 Ne 6804
depMeHTAaTUBHOE PACIICIUICHHE TITFOKO3BI 0€3 yJacTHs KUCIOPOaa — 3TO

1) moAroToBUTENBHBIN 3Tanl OOMEHa
2) nnacTuyeckuit oOMeH
3) ramKom3
4) GuoNIOrNYecKoe OKUCICHHE
11. 3apanus 1 3 Ne 6805
38 mosiekyn AT® cuHTE3UpYIOTCS B KJIETKE B IpOIiecce

1) OKHCTICHHSI MOJIEKYJIBI TITFOKO3BI
2) OpoxeHHst

3) porocunTe3a

4) xeMocHUHTE32

12. 3apanus 1 3 Ne 6806
B nmporecce sHepreruueckoro oOMeHa, B OTJIIMUKE OT TIACTUYECKOTO0, POUCXOTUT

1) pacxo10BaHUE SHEPTHH, 3aKITIOYECHHOHN B MosieKyIax ATd

2) 3amacaHue SHEPrUu B MAKPOIPTUUECKUX CBA3SIX MoyieKyn AT®
3) obecnieueHne KIETOK OCTKaMH U JINTTHIAMH

4) obGecnieyeHUe KIETOK yriIeBOJaMHU U HYKJICMHOBBIMH KHUCJIOTAMH
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13. 3apanus 1 3 Ne 6807
Ha xakoM u3 3TanoB sHEpreTH4eckoro 0OMeHa CUHTE3UPYIOTCS ABe MOJIeKybl ATO

1) rnmukonusa
2) NOArOTOBUTENIBHOIO JTana
3) KHCIOPOIHOTO 3Tana
4) NOCTYIIEHUSI BELLIECTB B KIIETKY
14. 3apanus [ 3 Ne 6808
B MuTOXOHAPUM aTOMBI BOJIOPOJAA OTHAIOT 3JIEKTPOHBI, IPU ITOM 3HEPIHs UCHOJIb3YEeTCs

Ha CHUHTE3 MOJICKYJI

1) Genka
2) ATO
3) xupa
4) yrieBoioB
15. 3apanus 1 3 Ne 6809
DHeprus, UCIoJIb3yeMasi YeJIOBEKOM B IPOIIECCe KUZHEACITSILHOCTH, OCBOOOXKIACTCS B

KJIC€TKax

1) mpu OKHCTICHUH OPTaHNYECKUX BEIIECTB
2) B mipo1iecce CHHTE3a CIIOKHBIX OPraHMYECKIX BEIIECTB

3) npu 0O6pa30BaHUM OPTraHUYECKUX BEIIECTB U3 HEOPTAHUUECKHUX
4) npu nepeHoce MUTaTebHbIX BEIIECTB KPOBbIO

16. 3apanus [ 3 Ne 6810
PaCHICHJ'ICHI/IC JIMIIUIAOB J0 INIMIEPHUHA U ) KUPHBIX KUCJIOT ITPOUCXOIUT B

1) HOATOTOBUTENBEHYIO CTAIUIO SHEPTETHUECKOTO 0OMEHa
2) npoliecce rIuKoJIn3a

3) KHCJIOPOJIHYIO CTAINI0 SHEPTETUUECKOT0 0OOMEHa

4) xoJie TIacTUYecKoro ooOMeHa

17. 3apanus [ 3 Ne 6811
Ckonpko mosiekyn AT® 3anacaercs B rpolecce IiuKoiau3a?

1)2
2) 32
3) 36
4) 40
18. 3apanus [ 3 Ne 6812
OKxucIIeHHEe OPraHUYeCKHX BEIIECTB C OCBOOOXKICHHEM JSHEPTUU B KJIIETKE MPOUCXOJIUT B

nporecce

1) 6uocunTe3a
2) nbIXaHus
3) BBIIECHUS
4) ¢porocunTesa
19. 3apanus 1 3 Ne 6813
Ha moAroToBUTENEHOM CTaIuu 3HEPreTHISCKOro OOMeHa HMCXOTHBIMU BEIISCTBAMH SIB-

JIAKOTCA

1) aMMHOKHUCIIOTHI
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2) nonucaxapuibl
3) MoHOCaxapuIbl
4) >KUpHbIE KUCIIOTHI

20. 3aganus JI 3 Ne 6814
[Tpu bIXaHUW OPraHU3M YEIOBEKA IMOTydaeT SHEPTHIO 33 CUET

1) oKuCIICHHS OPTaHUYECKHIX BEIICCTB
2) pacIueryIeHIs] MUHEPAJIbHBIX BEIICCTB
3) mpeBpareHus yrieBoJI0B B XKUPbI
4) cuHTe3a OENKOB U )KUPOB
21. 3apanusa JI 3 Ne 6815
Cunte3 mosnekyn AT® mpoucxoauT B mpoliecce

1) 6uocuHTe3a Oenka

2) cuHTe3a YIiIeBOJI0B
3) NOArOTOBUTENBHOTO ATAIA YHEPreTUUECKOro 0OMeHa
4) KMCIIOPOJAHOTO 3Tala YHEPreTHIecKoro ooMeHa
22. 3apanusa JI 3 Ne 6816
B pe3ynbTate KUCIOPOAHOIO 3Tara 3HEPreTUYecKoro oOMeHa B KJIETKaX CHUHTE3UPYIOTCS

MOJIEKYJIBI

1) 6enkoB

2) IJIIOKO3bI
3) ATO

4) pepmenToB

23. 3apanusa JI 3 Ne 6817
B GeckuciiopoTHO# cTauu SHEPreTHIECKOro 00MeHa PaCIISIUISFOTCSI MOJICKYITbI

1) r1rOKO3BI IO MUPOBUHOTPAAHON KHUCIIOTHI
2) Genka 10 aMMHOKUCIIOT
3) Kkpaxmaja J0 TJIFOKO3bI
4) NMPOBUHOTPAHON KUCIIOTHI 10 YTJIEKUCIOTO ra3a U BOJIbI
24. 3apanusa JI 3 Ne 6818
[Ipouecc sHEpreTHUEcKOro 0OMEHa HAUMHAETCS C

1) cuHTe3a TIII0KO3bI
2) pacliuerieHus ojucaxapuion
3) cunTe3a GpyKTO3bI
4) oxucIeHHs] MUPOBUHOIPATHON KUCIOThI
25. 3apanua JI 3 Ne 6819
B pe3ynbTate KHUCIOPOAHOTO 3Tara SHEPreTUYECKOro 0OMeHa B KJIETKaX CUHTE3UPYIOTCS

MOJIEKYJIBI

1) GenkoB
2) IJIIOKO3bI
3) AT®
4) pepmenToB
26. 3apanusa JI 3 Ne 6820
3HaueHue IHEPreTHUECKOro 0OMeHa B KJIETOYHOM METaboIM3Me COCTOUT B TOM, YTO OH

o0ecrieurnBaeT peaKkiiuu CHHTE3a
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1) sHeprueii, 3aktoueHHON B MosieKyaax AT
2) opraHM4eCKUMH BELIECTBAMU
3) dbepmentamu
4) MUHEpaJIbHBIMH BEILIECTBAMU
27. 3apanusa JI 3 Ne 6821
B pe3ynbpTaTe Kakoro mporecca OKUCISFOTCS JTUTHIBI?

1) darouurosa
2) sHepreTu4eckoro oOMeHa
3) porocunTe3a
4) xeMocHUHTE32
28. 3aganusa JI 3 Ne 6822
I'e mpoTtekaeT aHadpOOHBINM Tan riaMKou3a?

1) B MUTOXOHAPUSIX
2) B IErKUX
3) B nuIIeBapuUTEIbHON TpyOKe
4) B uuTOIIIa3ME
29. 3apanusa JI 3 Ne 6823
['ie B k1eTKe MPOUCXOIUT MPOLIECC OKUCIUTEIBHOTO (pochopunrpoBaHus?

1) Ha BHEIIHUX MeMOpaHaX MUTOXOHAPUI
2) Ha BHYTPEHHUX MeMOpaHax MUTOXOHIpUI
3) Ha BHEMIHUX MeMOpaHax XJOpOIUIaCTOB
4) Ha BHYTpEHHUX MeMOpaHax XJIOPOIJIaCTOB
30. 3aganus /[ 3 Ne 6824
B npouiecce rimkonn3a B MBIIIAX Y€I0BeKa MpU OOJIBIINX HArpy3KaX HaAKaIIMBAeTCs

1) nupoBUHOTpaHAas KUCIO0Ta (TUPyBaT)
2) MoJI04Hast KMCIoTa (JIaKTar)
3) AT® u rimroko3a
4) ciupT U YrICKUCIBIN Ta3
31. 3aganus JI 3 Ne 11529
VY CKOPSIIOT XUMUYECKHE pEeaKLuu B KIETKE

1) ropmoHbI
2) BUTaMUHBI
3) dbepmeHTHI
4) cexkpeTsl
32. 3apanus JI 3 Ne 11579
K npoueccy okucnutenbHoro ¢pocGopuirpoBaHusi OTHOCUTCS IPOLECC

1) pacuuerieHus rroKo3bl pepMeHTaMu

2) cunrteza AT® uz A1

3) cuHTe3a IJII0KO3bl U3 HEOPraHUYECKUX COCAUHEHUN
4) cuHTe3a OCIKOB U3 AMHUHOKHUCIIOT

33. 3aganusa JI 3 Ne 12104
HaH6oanee KOJMYCCTBO SHECPI'UH BHIACTIACTCA U3 MOJICKYJIBI I'NNTIOKO3bI B PE3YJIBTATC
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1) MOJIOYHOKHCTIOTO OPOKEHUS
2) aHa’pOOHOTO JBIXaHHS
3) a9poOHOTO JBIXaHUS
4) cnupTOBOTO OPOKEHUS
34. 3aganus JI 3 Ne 12308
Kaxoit u3 mpo1ieccoB OTHOCUTCS K TUCCUMUIISIITIH?

1) okuciurensHoe hochoprInpoBaHue
2) GbuocuHTe3 Oenka

3) porocunTes

4) cUHTE3 JTUTUIO0B

35. 3apanus JI 3 Ne 12373
B >xenya04yHO-KUILIEYHOM TPAKTE KUBOTHOI'O IIPOXOUT 3TAll SHEPTETUYECKOro 0OMeHa

1) rnmukonu3
2) MOArOTOBUTEIBHBII
3) MoJHOE OKHCIICHHE
4) cnupToBOE OPOKEHNE
36. 3aganus JI 3 Ne 12573
B npouecce oomeHna BeniecTB B kieTke s3Heprus AT® MoKeT UCI0JIb30BaThCs

1) st BBIACTICHUS YTIIEKHUCIIOTO Ta3a U3 KIETKH
2) Ha MOCTYIUICHUE BEIIECTB B KJIETKY Yepe3 TIa3MaTUIECKyt0 MEMOpaHy
3) npu pacierieHnd OHOTIOJIMMEPOB
4) nnst o6pazoBaHMs BOABI HA KHCIOPOTHOM 3TAIe SHEPTETUUECKOTO 0OMEHa
37. 3apanus JI 3 Ne 12673
B kneTke mpu OKUCICHUN OPraHUYECKUX BEIIECTB YHEPTHUS 3aI1aCaeTCsl B MOJIEKYJIax

1) HyKJIEMHOBO KUCIIOTHI
2) 6enkoB
3) aneno3unTprdOoCcHOPHON KUCTOTHI
4) nunuaoB
38. 3aganus JI 3 Ne 13773
Ha kakom 3Ttare sHepreTHIeckoro oOMeHa rilroK0o3a pacilerisseTcs 0 MUPOBHHOTPATHON
KHCJIOTHI?

1) kucnoposHOM
2) potonuza
3) rimkonusa
4) MOArOTOBUTEIILHOM
39. 3aganus JI 3 Ne 14123
Kucnoponnoe pacuienyieHne riiroKo3bl 3HAYUTENIbHO 3¢ (eKTuBHEEe OpOXKEHUs, Tak Kak
IIPU 3TOM

1) ocBoOOk1aemMasi FJHEPIHsl BBIAEISAETCS B BUJE TEILIa
2) cunre3upyercs 2 Mosekyisl ATD
3) MPOUCXOIUT UCTIOJIb30BAaHUE YHEPTUU
4) cunresupyercs 36 monekyn ATD
40. 3aganus JI 3 Ne 14223
Obecnieuenne oprann3zma genoBeka Mosekyinamu AT® nmpoucxoaut B mpoiecce
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1) KMCIOPOIHOTO 3Tara YHEPreTUYECKOro oOMeHa
2) cunte3a 6enkoB Ha ”PHK
3) NOArOTOBUTENBHOTO ATAIA YHEPreTHUECKOro oOMeHa
4) cuare3za nPHK na JIHK
41. 3apanus JI 3 Ne 15962
B pesynbTare kakoro mnpoiiecca 3Heprusi OKUCIUTEIbHO-BOCCTAHOBUTENILHOM peakiuu me-

pexoaut B sHepruto ATO?

1) xemocuHTE3
2) TpaHCKPUIILIUS
3) perukanus
4) xaTaboJM3M
42. 3apanus [{ 3 Ne 16012
B pesynbTare kakoro mnpoiiecca 3Heprusi OKUCINTEIbHO-BOCCTAHOBUTENILHOM peakiuu me-

pexoaut B aHepruto ATO?

1) doTtocunTes
2) KJIETOYHOE JIbIXaHUE
3) TpaHKpHUIUs
4) TpaHcnALUs
43. 3apanus JI 3 Ne 16177
Ha nmoaroroBuTensHOM 3Tare SHEPreTUUECKOro oOMeHa oopaszyercst

1) 2 monexynet AT® u IIBK
2) 36 monekyn AT® u MOTOYHON KHCIIOTHI
3) aMHHOKHCIIOTHI, TTIFOK03a, JKUPHBIE KUCIOTHI
4) ykcycHas KHCIIOTa U CIIUPT
44. 3apanusa JI 3 Ne 16311

— 9TO peaKuus

1) remHOBO# (hazbl poTOCUHTE3A
2) raMKoJu3a
3) a9poOHOTO JBIXaHUS
4) cymmapHO# peakiuu (OTOCHHTE3a
45. 3apanusa JI 3 Ne 16461
Hakomienue OOJBIIOTO KOJHYECTBA MOJIOYHOM KHCJIOTHI B MBIIIIAax BBI3BIBACT B HUX

00JIb U YTOMJICHHE, [IOTOMY YTO

1) B MbIIIIIaX HAKAILJIMBAETCS TJIIOKO3a U KUCIOPOJT
2) ymenblnaercs coaepxkanue AT® u kuciaopona
3) AT® ue obpazyercs

4) yBenuuuBaetcs cogepxkanue AT® u kucnopona

46. 3aganus JI 3 Ne 17046
Oueprus 3amacaercs B 36 mosiekynax AT® B mpouecce

1) 6uocunTe3a 6enka Ha pubocomax
2) OKUCIIEHHS MOJIEKYJI MTUPOBUHOTPAIHOMN KUCIOTHI
3) NOArOTOBUTENLHOTO 3TAla IHEPreTUYECKOro 0OMeHa
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4) cuHTE3a KUPOB HA TIIAJKONW SHIOIIA3MATUHIECKON CETH
47. 3ananus JI 3 Ne 18188
OxucnurensHoe ¢GochopunupoBaHre KHUCIOPOJHOIO 3Tama 3HEPreTHYeckoro oOMeHa
MPOTEKaeT

1) B uurTomnazme
2) B IM30COMax
3) Ha BHelIHeH MeMOpaHe MUTOXOHIPUA
4) Ha KpuCTax MUTOXOHIPUI

48. 3aganus JI 3 Ne 18425
['mukonu3 3aBepiaercs

1) o6pazoBanuem 38 monekyn ATD
2) o6pazoBanueM 36 monekyn ATD
3) obpazoBanuem 2 monekyn ATD
4) nonubim pacnagom ATD
49. 3apanus JI 3 Ne 18981
OxucnurensHoe hochopuInpoBaHUE — 3TO ATAI

1) doTtocunTesa
2) riaMKoJu3a
3) mIacTU4ecKoro oomMeHa
4) sHepreTudeckoro ooOMeHa
50. 3apanus /1 3 Ne 19292
Kaxoi#t u3 mporieccoB oOecrieunBaeT 3yKapuoOTHYECKHE KIETKH dHEprueil Hambosee 3¢-
(bexTuBHO?

1) doTtocunTes
2) rIUKOJIU3
3) ciupToBO€E OpPOKEHUE
4) okucnurensHoe GhochoprInpoBaHne
51. 3apanus /1 3 Ne 19805
[TupoBuHOTpaHAs KUCIOTa 00pa3yeTcs B Mpolecce

1) doTtocunTesa
2) oKkuCIUTENBHOTO GochOopUINpOBaHUS
3) rimkonusa
4) BOCCTaHOBJIEHUS YIIJIEKUCIIOTO ra3a
52. 3apanus /[ 3 Ne 20140
B nporecce noaroToBUTENBHOTO 3TAra SHEPreTUYECKOro 0OMeHa BEIIEeCTB, B OTIUYNE OT
[IMKOJIN3a,

1) 0Opa3yeTcsi TUPOBUHOTPAIHAS KUCIOTA

2) cuHTe3upyercs aABe MoseKyiasl ATO

3) wacTp Hepruu 3amacaercs B MoJjiekynax ATD
4) Bcst SHEprus pacceuBa
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IlnacTuuyeckuit oomen. 3aganua u3 EI'D

1. 3apanus /1 3 Ne 1308
T'oToBBIMU OpraHn4cCKUMHU BCIICCTBAMU ITUTAIOTCA

1) rpu6st
2) nanopoTHUKHU
3) Bozmopociau
4) mxu
2. 3apanus [ 3 Ne 1318
['0TOBBIMH OpraHUYECKUMH BEIIECTBAMH MTUTAOTCS OPTaHU3MBI

1) aBTOTpO GBI
2) rerepoTpodsl
3) xeMoTpodbI
4) poToTpodsl
3. 3apanus JI 3 Ne 8101
B npouecce mactuyeckoro oomMena

1) Oonee cnoXKHBIE YTIAEBOIBl CHHTE3UPYIOTCS U3 MEHEE CII0KHBIX

2) JKUPBI IPEBPAIIAIOTCS B TIIMIICPUH M KUPHBIC KUCIOTHI

3) OenKu OKHCISIOTCS ¢ 00pa30BaHUEM YIJIEKMCIIOTO Ta3a, BOJBI, a30TCOACPIKALTUX
BEIIICCTB

4) mpouCX0IUT OCBOOOXKICHUE IHEPTUU U cuHTe3 ATD

4. 3apanus /I 3 Ne 8102
Enunsrit annapar OnocunTe3a 0enka

1) sHAOIIIa3MaTHYECKAsl CETh U pUOOCOMBI
2) MUTOXOH/IPUH U KJIIETOUHBIM LIEHTP
3) xsoporutacTel U Komiuieke ['ombmxn
4) TU30COMBI U IIJ1a3MaTH4ecKast MeMOpaHa
5. 3apanusa JI 3 Ne 8103
[IpuHIMT KOMITJIEMEHTApPHOCTHU JIEKUT B OCHOBE B3aUMOJCHCTBHS

1) aMUHOKHUCIIOT ¥ 00pa30BaHus NEPBUYHOMN CTPYKTYpHI OeJka

2) HyKJIEOTUAOB U 00pa3zoBaHus ABylenoyeyHoi MoJekyisl JJHK
3) rir0KO03bl U 00pa30BaHMs MOJIEKYJIbI MTOJIMCAaXapuia KIeTYaTKI
4) rnuuepuHa U KUPHBIX KUCIOT U 00pa30BaHMs MOJIEKYIIbI JKUpa

6. 3aganusa JI 3 Ne 8104
HpI/IHHI/IH KOMINJICMCHTAPHOCTH JIC)KUT B OCHOBC 06pa3013aH1/151 BOAOPOJHBIX CBSI3eU MEX-

Ay

1) aMUHOKHUCIIOTaMH U MOJIEKYyJ1aMU Oenka

2) mykneotugamu B mosiekyie JJHK
3) rIMIEPUHOM U KUPHOU KUCIOTOM B MOJIEKYJIE KHUpa

4) TII0KO301 B MOJIEKYJIE KIETYATKH

7. 3apanusa JI 3 Ne 8105
B ocHOBe 00pa3oBaHMsI MENTUIAHBIX CBSI3€H MEXKy aMHHOKHCIOTAMH B MOJICKYle Oeika

JIC)KHUT
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1) mpUHLMIT KOMITJIEMEHTapHOCTU
2) HepacCTBOPUMOCTb aMUHOKHUCIIOT B BOJIE

3) pacTBOPUMOCTh aMUHOKHCIIOT B BOJIE

4) HanM4uKe B HUX KapOOKCUIIbHOM U aMUHHOMW Ipym

8. 3apanusa JI 3 Ne 8106
IImactnueckuii 06M€H B KJICTKaXx JKXUBOTHBIX HC MOKCT IPOUCXOANUTH 663 OHEPIrCTUYICCKO-

ro, TaKk KaKk SHEepreTu4eckuii oOMeH o0ecreunBaeT KIeTKy

1) dbepmenTamu
2) MosieKynaMu Oenka
3) monekynamu ATD
4) KuCI0pOAOM
9. 3aganusa JI 3 Ne 8107
CxoncTBo mpoiiecca 0OMeHa BEIIEeCTB B KJIETKAaX PACTEHUM U KUBOTHBIX COCTOMUT B TOM,

4TO B HUX IIPOUCXOOUT

1) o6pazoBanue remMorioOnHa
2) GuocuHTe3 Oenka
3) xeMocuHTE3
4) 6poxxkeHHne
10. 3apanus 1 3 Ne 8108
Martpunei Ui TpaHCIALNN CIIYKUT MOJIEKYJIa

1) TPHK
2) JHK
3) pPHK
4) uPHK
11. 3apanus 1 3 Ne 8109
Ponp matpuiel B cuaTese mosiekyn u-PHK BeimosHser

1) moyMTienTUAHAS HUTH
2) nna3maTudeckas MeMOpaHa

3) memOpaHa SHI0IIIa3MaTHIYECKOM CETH
4) omna u3 neneit monekynsl JJHK

12. 3apanusa [ 3 Ne 8110
Nudopmanms o mocneaoBaTeIbHOCTH PACHOJIOKEHUS aMUHOKHUCIIOT B MOJIEKyle Oenka

nepenuceiBaercs B aape ¢ Moiekynsl JIHK Ha Monekymy

1) AT®
2) p-PHK
3) 1-PHK
4) u-PHK

13. 3apanms [ 3 Ne 8111
B pubocome mipu OnocunTese Oenka pacrosnararorcs nsa tpuisieta u-PHK, k kotopeim B

COOTBCTCTBUHU C NIPUHIHUIIOM KOMINICMCHTAPHOCTU ITPUCOCAUHAIOTCA KOJOBBIC TPUIIIICTBL

1) AHK
2) p-PHK
3) Genka
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4) T-PHK
14. 3aganus I 3 Ne 8112
B ocHoBe kakux peaxkiuii 0OMeHa JIeKUT MATPUUHBIA PUHITHIL

1) cunre3a mosiekyn ATO

2) cOOpKH MOJIEKYJ OeliKa U3 aMHHOKHUCIIOT

3) cuHTE3a TIIFOKO3bI U3 YIIIEKUCIIOTO Ta3a U BOJIbI
4) oOpa3oBaHus JTUTHIOB

15. 3apanms /[ 3 Ne 8113
Bce PCAKIIMU CUHTE3a OPraHUYCCKUX BCUICCTB B KIICTKE IIPOUCXOIAT C

1) ocBOOOXIEHUEM PHEPTUU
2) UCIOJIb30BAHUEM SHEPTUU

3) paciieruieHueM BEIIeCTB

4) o6pazoBanueM mMosekyin ATD

16. 3apanus [ 3 Ne 8114
B uem niposiBisieTCs B3aMMOCBSI3b IJIaCTHYSCKOTO M SHEPTeTUIECKOro 0OMeHa

1) mnactuyeckuit 0OMEH NOCTaBIseT OPraHNYECKHE BEIIECTBA AJIsl SHEPreTHUECKOT0
2) SHepreTU4ecKuii 0OMeH MOCTABIISIET KUCIOPO AT TUIACTUYECKOTO
3) macTuyeckuit 0OMEH MOCTaBJsieT MUHEPAJIbHBIE BEILIECTBA AJIsl SHEPreTHUECKOTO
4) mractuueckuii oOMeH rmocTasisieT MoJieKyibl AT® s sHEpreTHIecKoro
17. 3apanus [ 3 Ne 8115
Peakuuu 6mocunTtesa Oenka, B KOTOPBIX MociieqoBareabHocTh TpumietoB B ”PHK obec-
MEYMBAET MOCJIEI0BATEIbHOCTh aMUHOKHUCIIOT B MOJIEKyJie Oellka, Ha3bIBatOT

1) ruApOIUTHYECKUMHU
2) MaTpUYHBIMU
3) pepMeHTATHBHBIMEI
4) OKUCIUTEIIbHBIMU
18. 3apanusa [ 3 Ne 8116
Kakas mocienoBaTenbHOCTh NMPABUIIBHO OTpa)kaeT MyTh peai3allud eHETHYeCKOM HH-

bopmanun

1) ren — -> uPHK — -> 6enox — -> npusHak

2) npusHak — -> 6enok — -> uPHK — -> ren — -> JIHK
3) uPHK — -> ren — -> 6enokx — -> npusHak

4) ren — -> JIHK — -> npusnak — -> Gesok

19. 3apanus [ 3 Ne 8117
B mporecce mracTuaeckoro 0OMeHa B KJIIETKaX CHHTE3HPYIOTCSI MOJICKYJIBI

1) GenkoB

2) BOJIBI

3) ATO

4) HeopraHMYECKUX BEILECTB

20. 3aganus JI 3 Ne 8118
Bcro COBOKYITHOCTb XUMHUUYCCKUX peaKHI/Iﬁ B KJICTKE€ HA3bIBAKOT

1) doTocunTezoM
2) XeMOCHHTE30M
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3) OGpoxxeHremM
4) MeTaboanu3MoM
21. 3apanusa JI 3 Ne 8119
[lepBuyHast CTPYKTypa MOJIEKYJIBI O€JKa, 3a/laHHast MOCIEeI0BATEIPHOCTRIO HYKIICOTHIOB

uPHK, ¢opmupyercs B npouecce

1) Tpancnsuumn
2) TpaHCKpUIILIUU
3) penynauKamun
4) neHarypamuun
22. 3apanus [ 3 Ne 8120
[TnacTuyeckuii 0OMEH B KJIETKE XapaKTEepPU3yeTCs

1) pacriagoM OpraHMYECKUX BEIIECTB C OCBOOOKICHUEM SHEPTHHI

2) oOpa3oBaHMEM OPraHUYECKHUX BEIECTB C HAKOIUICHUEM B HUX SHEPTHH
3) BcachIBaHMEM IUTATEIIHHBIX BEIIECTB B KPOBb

4) nepeBaprBaHUEM IUIIH ¢ 0Opa30BaHUEM PACTBOPUMBIX BEIIECTB

23. 3apanus [ 3 Ne 8121
Kaxoy antukonon tpancnoprao PHK cootsercrByer tpumery TI'A B monekyne JIHK

1) ALY
2) Oyr
3) VT'A
4) ATA
24. 3apanusa JI 3 Ne 8123
Kakoii Tpumnner B monekyne napopmannonHorr PHK cootBercTByeT k0/10BOMY TpUILIETY

AAT B monekyne JJHK

1) YVA
2) TTA
3) ITL
4) LA
25. 3apanua JI 3 Ne 8124
Kaxou tpumter B TPHK kommementapen konony 'Y ma nPHK

HarT
2) AI'll
3)I'uT
4) IT'A
26. 3apanusa JI 3 Ne 8125
Kakoii Tpumier Ha /IHK cootBerctByer kogony YI'L] Ha u-PHK?

1) TTLL
2) AT'I]
3) TUr
4) ALIT
27. 3ananusa JI 3 Ne 8126
HoBble 6enku pacTUTENIHOTO OpraHn3Ma CHHTE3UPYIOTCS

1) B MUTOXOHAPUSIX
70



2) Ha pubocomax
3) B xJIOpoILIacTax
4) B 1TM30CcOMax
28. 3aganusa JI 3 Ne 8127
Cunre3 6enka Ha prOOCOMax MPEKPaIIacTcss B MOMEHT, KOT/1a

1) 3akanuuBaercsa cuare3 uPHK na JIHK
2) xonon uPHK Bcrpedaercs ¢ antuxononom TPHK
3) nosiBiisieTcs TpUILIET — 3HaK npenuHanus Ha JJTHK
4) pubocoma «goxoauT» A0 cron-kogona nPHK
29. 3aganus JI 3 Ne 11479
B monexyne IHK konuuecTBO HyKI€OTHIOB ¢ TUMHHOM cocTaBisgeT 20% ot oOruiero
yucna. Kakoil IpolieHT HyKJIEOTHA0B C IUTO3UMHOM B 3TOM MoOJieKyie?

1) 30%
2) 40%
3) 60%
4) 80%
30. 3aganus JI 3 Ne 11578
Pone tpancnoprHoit PHK B kieTke sykapuoT 3aKiIto4aeTcs B

1) mepenave nHbOPMAIINH O CTPYKTYpE OEITKOB
2) TpaHCIOPTE aMUHOKHUCIIOT K pudocoMam
3) tpancnopre uPHK u3 siapa B nuroriazmy
4) ynBoenuu uHpopManuu
31. 3apanusa [ 3 Ne 11629
buonorudeckuii cMbICI TeTepOTPOPHOTO MUTAHUS 3aKITIOUAETCS B

1) cuHTE3€ OPraHNYECKUX COCTUHCHUN 13 HEOPTaHUIECKUX

2) moTpeOJICHNH HEOPTAHUYECKUX COSTMHEHUIN

3) MOy4eHUHU CTPOUTEIHLHBIX MAaTEPUATIOB ¥ SHEPTHH JJIS KIETOK
4) cunreze AII® u ATO

32. 3apanusa [ 3 Ne 11729

Ha pucynke nzo6paxeHna cxema

1) peruinkanuu GakTeprUaIbHOU XPOMOCOMBI
2) TPaHCKpPHUIILIMU T€HA SYKapUOT

3) perIMKauu XpOMOCOMBI 3YKapHOT

4) TpaHCKpUILIMU OaKTepUaIbHOIO reHa

33. 3apanus [ 3 Ne 12523
Omnpenenure nocneaoBareabHocTh aHTHKOOHOB T-PHK, ecnu u-PHK cusina ungopma-

uuto ¢ pparmenta JJHK, umeromero nocnenoBarensuocts Hykiieotu0B AITI-TTA-I'TT.
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1) AVT-HAI-YVA
2) AT'I-YVYA-TIY
3) TUI-AAT-LT'A
4) HT'A-YAT-IIYLQ
34. 3apanus JI 3 Ne 12623
OpnHoOM M TOM K€ aMUHOKHCIIOTE COOTBETCTBYET aHTUKOAOH AYY TpancnoptHoit PHK u

tpumet Ha JJHK —

1) TAA
2) AAA
3) ATT
4) VTT
35. 3apanus JI 3 Ne 12773
K mnactruaeckoMy 0OMEHY OTHOCST IPOIIECC

1) 6uocuHTe3a OGenka
2) pacwerienuss PHK
3) npIxaHus
4) rmukonu3a
36. 3aganus JI 3 Ne 14073
B pesynbpTaTe Kakoro mporecca B KJIETKE CHHTE3UPYIOTCS JTUIUIBI?

1) nuccummIsIIm
2) OMOJOTUYECKOTO OKUCIICHUS
3) mIacTu4ecKoro oomMeHa
4) rmukonu3a
37. 3apanus JI 3 Ne 14173
[TocnenoBarensHoCcTh TpUILieToB B MPHK onpenenser

1) oObpa3zoBaHue BTOPUUHOI CTPYKTYpPBI MOJIEKYJIbI O€JKa
2) NOPSIIOK COETUHEHUS] aMUHOKHCIIOT B OeJike
3) cunte3 TPHK na JIHK
4) CKOPOCTh CHHTE3a MOJUTIETITUTHOM IeTTH
38. 3apanusa [ 3 Ne 16127
Bri6epute npaBuiibHOE YTBEPKACHUE: KIETKHU JIF000T0 OpraHusma

1) pa3MHOKal0TCS MEHO30M
2) CHHTE3UPYIOT OenKu
3) dboTocuHTE3UPYIOT
4) UMEIOT MUTOXOHIPUU
39. 3aganus JI 3 Ne 16255
Tpumnersl Ha UPHK, He onpenenstonue mnoioxeHus: aMUHOKHUCIOT B MOJIeKyJie Oelka,

00€ecIIeunBaroT

1) oxoHUaHUE TPaHCISLUU
2) pa3jeneHue reHa Ha 9acTH
3) Hauaso pervMKaluu

4) 3amycK TpaHCKpUIILUU

40. 3apanusa [ 3 Ne 16411
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Onpenenure nocnenosarenbHocTh kKogoHOB HPHK, ecnu TPHK Oblna cunTe3npoBana Ha
¢parmente  JIHK, wumeromeM  ciemyromyro  MOCIEIOBATEIBHOCTh  HYKICOTHIOB:
AI'-TTA-TUT

1) AYT-LHAT-YVA
2) ATH-YYA-TIY
3) TUI-AAT-LT'A
4) HIT'A-YAT-1U YL
41. 3aganus JI 3 Ne 16662
XeMOCHHTE3UPYIoIe OaKTEPHUH MOTYT HCTOJIB30BaTh JUISI CHHTE3a OPTraHUYECKUX Be-

IIECTB SHECPIrui0, BBIACIACMYIO ITPH OKUCIICHUHA

1) aMUHOKHUCIIOT
2) III0KO3bI
3) xupoB
4) amMuaka
42. 3apanus JI 3 Ne 16712
CKOJIBKO HYKJICOTUIOB COJAEPKUT y4acCTOK I'eHa, B KOTOPOM 3aKOJMpPOBaHa MOCJeI0Ba-

TEeIBHOCTEH 2() aMUHOKHUCIIOT?

1) 20
2) 30
3) 50
4) 60
43. 3apanus JI 3 Ne 16762
3HavYeHHE TUIACTUYECKOro 0OMeHa — CHa0XEeHUE OpraHu3Ma

1) MUHEpaNbHBIMU COJISIMU
2) KHCIIOPOAOM
3) 6uononumepamu
4) sueprueit
44. 3apanus JI 3 Ne 16812
OpHoM U TOM Ke aMUHOKHCIIOTE COOTBETCTBYET aHTHKOI0H LIAA Ha TpancnoptHoit PHK

u tpuruiet Ha JJHK

1) IAA
2) yy
3)ITT
4)TAA
45. 3apanus JI 3 Ne 16862
B uém nposiBisieTcst BBIPOKIEHHOCTh T€HETHUECKOT0 KoAa?

1) oHa U Ta K€ aMUHOKHUCIIOTa KOAUPYETCSI TOJIBKO OJTHUM TPUILIETOM
2) oJlHA | Ta K€ AMUHOKHCJIOTA MOXKET KOJIUPOBATHCS Pa3HBIMH TPHILICTAMU
3) OIMHAKOBBIE TPHUIUIETHI KOAUPYIOT OJTMHAKOBBIE aMUHOKHCIIOTHI
4) y BceX OpraHu3MOB OJTMHAKOBBIN T€HETHUYECKHUI KO/
46. 3apanus JI 3 Ne 16914

Opna Monekyna Oenka KoAupyercs

1) renom
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2) yuactkoMm T-PHK
3) oxnoit monexynon JJHK
4) Bceit IHK kietku
47. 3apanus JI 3 Ne 17454
KakoBa QpyHK1MS 11€p0oX0BaTOM dHAOIMIA3MAaTUUECKON CEeTH?

1) cunTe3 u TpaHcnopT OenKoB
2) cuHTe3 U MOJU(pUKALUS JTUITHIOB
3) HaKOIUIEHUE MUILEBAPUTENbHBIX (DEPMEHTOB
4) oxuCIIEeHHE KUPOB U YIIIEBOJOB
48. 3aganus JI 3 Ne 17494
KakoBa QyHK1Ms r1agkoi 3HI0MIa3MaTHYECKOU ceTH?

1) cunTe3 u TpaHcnopT OenKoB
2) cuHTe3 U MOAU(pUKALUS JTUITHIOB
3) HaKoOIUIEHUE MUILEBAPUTENbHBIX (DEPMEHTOB
4) oxucrneHue OENKOB U YIJIeBOJIOB
49. 3aganus JI 3 Ne 17740
OnHO3HAYHOCTH TEHETHYECKOTO KO/Ia TPOSIBIIIETCS] B TOM, 4TO

1) Kaxablil KOJOH KOJAUPYET HECKOJIBKO aMUHOKHUCIIOT
2) OIMH TPUILIET KOAUPYET OAHY AMUHOKHCIIOTY
3) OMHAKOBBIE HYKJICOTHUIBI HE MOTYT BXOJUThH B COCTaB COCETHUX TPUILICTOB
4) Bce opraHu3Mbl Ha 3eMJI€ UIMEIOT OJMH F€HETUYECKUH KO
50. 3apanus /1 3 Ne 17780
BEIpOKICHHOCTD TEHETHUECKOTO KOJa MPOSIBIISIETCS. B TOM, YTO

1) Kaxablil KOJOH KOJAUPYET HECKOJIBKO aMUHOKHUCIIOT
2) OOJBIIMHCTBO AMHUHOKHUCIIOT KOJUPYyETCs 0ojiee YeM OJHUM KOJOHOM
3) oiMHAKOBbIE HYKJIEOTH bl HE MOTYT BXOJUTh B COCTaB COCEJHUX TPHUILIETOB
4) Bce opraHu3Mbl Ha 3eMJI€ UIMEIOT OJMH F€HETUYECKUHN KO
51. 3apanus /1 3 Ne 17820
UTo U3 nepeyrciieHHOro He OTHOCAT K PEaKIMsIM MAaTPUYHOTO CUHTE3a?

1) TpaHckpunuus
2) TpaHCcIMpanus
3) TpaHcasAIUA
4) peruukanus
52. 3apanus /[ 3 Ne 18268
Martpunen mia cuaresa tpancrioptHoit PHK ciyxnt

1) JHK
2) u-PHK
3) p-PHK
4) 6enox
53. 3apanus /[ 3 Ne 18400
’Keme3o BXOIUT B COCTaB

1) rnukoreHa
2) KJIeTYaTKh
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3) remornobuHa

4) xuTHHA
54. 3apanus /1 3 Ne 19021
[TocnenoBarensHocTh HykieoTu0oB U-PHK - AI'YI'II'T[YA. KakoBa mocnenoBaresnb-

HocTh Hyki1eoTua0B JIHK, Ha koTopoii cunTe3upoBancs naHHblid pparmeHT u-PHK?

1) YAALII'IUT'AY
2) THALII'ITAT
3) THIATATAT
4) YAATATT AT
55. 3apanus /1 3 Ne 19061
Hana nocnenoBatenbHOCTh aHTUKOIOHOB T-PHK YAVII'YAVIIYIL. Kakoit komon Oy-
ACT KOMIUICMCHTApPCH TPEThEMY aHTI/IKOI[OHY?

1) AVA
2)'HA
3) AL
4) VAT
56. 3apanus J1 3 Ne 19332
benox cocrout u3z 420 aMUHOKHCIOTHBIX OCTAaTKOB. CKOJIBKO HYKJIEOTHUIOB KOJIUPOBAIU
MEPBUYHYIO CTPYKTYpY 3TOT0 Oesnka?

1)310
2) 1260
3) 680
4) 840

PA3JIEJI 2. PASMHOXXEHUWE 1 NHAWUBUJYAJIbBHOE PA3BUTUE OPI"TAHN3MOB
Iloozomoexa Knemku K oenenuio

[ToaroToBka KJIETKU K JI€IEHUIO OCYyIlIecTBIsAeTcs B uHTepdasze. MHrepdaza 3anumaer
OOJIBIIYI0 YacTh XU3HEHHOTO LMKIIA KIeTKH (0kojo 90%), octambHOE BpeMs KJIE€TKa Haxo-
IUTCSL B CTaauu AeneHus. B untepdasze MoxkHO BbAenuTh 3 nepuoja: G — mpecuHTeTHYe-
CKHUM TIEpHUOJT — B KJIIETKE BO30OHOBIISIOTCS MHTEHCHUBHBIC OMojorudeckue mnpoieccel. Obpa-
sytorest KI', OIIC, nu3ocombl, BakyoJd, sAPHIIIKO WHTeHCHBHO cuHTe3upyeT PHK, obpasy-
10Tcst pubocombl. CHHTE3UPYIOTCS O€TKH, HaKaruBatoTcs npeamectseHanku JTHK;

S — cunrernyeckuit nepuoa — Pasza perukanuu JIHK, cuHTE3upyIOTCS TakkKe IUCTO-
Hbl. Kaxxnas xpomocoma nocne S-neprojia UHTEpGa3bl CTAaHOBUTCSA AMXPOMATUIHON, COCTO-
SIIEeH U3 2 XpOMAaTH]I, KOTOPBIE YAEPKUBAIOTCS BMECTE EHTPOMEPOH XPOMOCOMBI;

G, — moctcuHTeTUYECKHH TIepro. [IponcxoauT nejaeHne MUTOXOHAPUNA U XJIOPOILIa-
ctoB. HakaruBatorcss pepmenTsl. HaunHnaercss popMupoBaHre MUTOTUYECKOTO BEPETEHA U3
MUKpoTpyOouek. B kierke HakamiuBaercs AT®, T.K. AeleHUE KIETKH — 3TO OY€Hb IHEPro-
eMkui mpouecc. [Ipoucxoaut neneHne HEHTPUOJIEH, KOTOPhIE CTAHOBATCS MUTOTHYECKUMU
LEHTPAaMHU, OT KOTOPBIX JIydaMU PacXOIATCs MUKPOTPYOOUKH K LIEHTPOMEPAM XPOMOCOM.

Mumo3
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Ot1o Henpsimoe aenenue kinetku. Cocrtout mu3 4-x (a3 murosa: npodasza, meradasa,
anadaza, Tenodasza u MUTOKUHE3a — JACICHUS [IUTOIIa3MBbI .

IIpoghaza: HauMHaAETCSA CIMPATU3AIUSA XPOMOCOM. MHUTOTHUYECKHIE IICHTPHI JOCTHTAIOT
TMIOJIFOCOB KJIETKH. B KoHIIe ipoda3sl pa3pymiaeTcst APBIIIKO U siAepHas 000I09Ka.

Memacpaza: XpoMOCOMBI BBICTPAUBAIOTCS B 3KBATOPE KIETKH, OHH JIOCTUTAIOT MakK-
CUMAaJIbHOM CIUPAIA3ALUH.

Anacghaza: nenarcsi UEHTPOMEPHl XPOMOCOM M KaXkIash XpOMaruia, CTaB CaMOCTOS-
TEJBHOM XPOMOCOMOM, HAUWHAET ABUTATHCS K MOJIFOCAM KIIETKH.

Tenogasza: XpoMaTupl, CTaBIIAE CAMOCTOSTEILHBIMU XPOMOCOMAaMH, TOCTUTAIOT TIO-
JIFOCOB KJIETKU U JAECIUPATH3YIOTCS. BOKPYT KaK0# rpyIimbl XpoMOcoM (hOpMUpPYETCS saep-
Hasi 000JI04YKa ¥ BOSHUKAET SIJIPHILIKO.

JleneHne mUTOIUIA3Mbl — IUTOKWHE3 — B JKUBOTHBIX KIIETKaX OCYIIECTBIISIETCS Tepe-
TSDKKOM, Y pAaCTHTEIBHBIX 00pa3yeTcs KIETOYHAS CTCHKA.

Llumokune3 MOXET MMPOXOIAUTH OTIACITHHO OT MUTO3a.

Buonoeuueckoe 3nauenue mumosza COCTOMT B TOM, YTO KJIETKH, BO3HUKAIOIINE B pe-
3yJIbTaT€ MUTO3a, SBIISTIOTCSI TEHETUYECKH PABHOIICHHBIMH. JTO MPOUCXOIUT TIOTOMY, UTO JIBE
JoYepHUe KIETKH MMEIOT COBEPIICHHO OJMHAKOBBIC Spa C PaBHBIM YHCIOM XpoMocoM. B
XPOMOCOMAaX ITHX SIAEP COIACPKHUTCSA Ta )K€ TeHEeTHYecKass MHPOpMamus, 9YTO ¥ B MATCpPHH-
CKOU KIIETKE.

Xpomocomul, ux 2an1oudHblil U OUNIOUOHBLIL HAOOD, NOCHOAHCIMEO YUCTA U hopmbl

XpOMOCOMBI XOpOILIO BUJIHBI BO BpeMs JeseHus kinetku. CiaoBo "xpomocoma" mpouc-
XOJUT OT rped. chroma — BT U soma — TeJlo.

Kaxxnprit BU )KUBOTHBIX U PACTEHHWUW MMEET OIpeaesieHHOe YHCIo xpoMocoMm. OHu
COJZIEpKATCs BO BCEX KIETKax. MX yncino — 3To XxapakTepHbId BUIOBOM IPU3HAK.

Knerku mo0pIX OpraHu3MoB MOTYT OBITH 2 THIOB (COMaTHYECKHUE - KJIETKH Tena) U
nosioBble. ComMaTHUeCKUE KJIETKU — JAUIJIOUJIHBIE — YHUCIIO XPOMOCOM B HMX JIBOHHOE (2n).
ComaTtuueckue KIeTKH 00pa3yloTcs IpU CIUSHUU 2 TOJIOBBIX — MY)KCKOM U KEHCKOM, coaep-
KaIUX IMOJOBUHHOE YHUCIIO XPOMOCOM (n).

B numionanom Ha®ope XpOMOCOMBI MPEACTaBIEHbI MapaMHU — OJIHA MPUHOCHUTCS U3
OTLIOBCKOM raMeThl, Ipyras — U3 MaTepUHCKOM. Takue mapHble XpOMOCOMBI Ha3bIBAKOTCS 20-
MOJIO2UYHBIMU.

B oanoM ramnongHOM HabOpe XPOMOCOMBI OOBIYHO OTIMYAIOTCA MO (hopme U pa3me-
pam.

Kapuotun — 310 COBOKYIHOCTh MPU3HAKOB, O KOTOPHIM MOHO UACHTU(PULINPOBATH
JaHHBIA HAOOP XPOMOCOM (IIOCTOSIHHOE YHCIIO, pa3Mep U popMa XpOMOCOM, XapaKTepHasi 11
JAHHOTO BUJa). XpOMOCOMBI B MUTO3€ COCTOSIT U3 2 OJIMHAKOBBIX 110 BHEIIHEMY BUIY I10JI0-
BUHOK, KOTOPbIE Ha3bIBAIOTCS XpOMaTHIaMU. XPOMaTUbl CKPEIUISIIOTCS APYT € IPYroM C IHOo-
MOILbIO [IEHTPOMEPBL. XPOMOCOMBI B )KU3HEHHOM LIUKJIE KJIETKU MOTYT OBITh B 2-X COCTOSIHU-
sx: mocne aHadasbl, OHH MOHOXPOMAMUOHbL, TIOCIIEe S-Tiepuoia UHTEpha3bl — OUXpOMAMUO-
Hbl.

[TocTosIHCTBO YMCIa XPOMOCOM Y BHJIa OAJEp)KUBaeTcs Merio3oM. Kak u3BecTHo, mo-
JIOBBIE KJIETKU COJIEpKaT TalyIONAHbIN Ha0Op XpOMOCOM, MOCJE OIJIOJOTBOPEHUSI HUX JIBOM-
HOI Ha0Op BOCCTaHABIMBAETCS.

Ilonoevie knemku. Meiio3

Jlenenne KIeTOK — OMOJIOTUYECKUM TTPOLIECC, JICKAITNH B OCHOBE PA3MHOKEHUS U UH-
JTUBUTYaJIbHOTO PAa3BUTHSI BCEX TUIIOB OPraHU3MOB.
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B npupoze BcrpeuaroTces 1Ba TUIIAa pa3MHOKEHHSI OPraHU3MOB — OECII0J10€ U M0JI0BOE.

becnionoe pa3mMHOXEHHE XapaKTepU3yeTCs TEM, YTO JOYEpHUE KJIETKHU IO Cojepika-
HUIO HACJeJICTBEHHON HH(OpMaLMK, MOJHOCTHIO UACHTUYHBI MaTEPUHCKOM.

[TonoBoe pa3MHOKEHHE XapaKTEPU3YyeTCss OOMEHOM TEHETUYeCKOW HWHdopmaruen
MEXAY POJUTENbCKUMHU OCOOSMHU, KOTOpPas OCYLIECTBISETCS MPH OOBEAUHEHUH PAa3HBIX Ie-
HOMOB B IIPOLIECCE OTLIOI0OTBOPEHUSI.

SIi1eKneTky — )KEHCKHUE MOJI0BbIE KIETKH — KPYITHBIE, HEMOIBUYKHBIE, TOKPBITHI ABYMS
000J10YKaMH — JKEJITOYHOU U OETTKOBOM — COJIepKaT 3alacHbIe MUTATEIbHBIE BEIIECTBa, HEOO-
XOJMMBIE JUIsl pa3BUTHS 3apO/IbIILIA.

CriepMaTo30u/1bl — MYXXCKHE MOJIOBBIE KIETKH, 3HAUUTEIbHO MEJIbYEe SIMIIEKIETOK, OHU
MOJBWKHBI, UMEIOT (POpMY JUIMHHOW HUTH, COCTOSILENH U3 TOJIOBKU, IIEHKHM U XBOCTUKA. B
rOJIOBKE PACIOJIOKEHO AIpo (CrepMaTo30u MPAKTHUECKU HE COAEPXKHUT LUTOILIa3Mbl), Ie-
pEeAHUN KOHEIl — aKpOCOMa — 3a0CTpeH. B 1ielike HaX0AUTCS LIEHTPHUOJIb, @ XBOCTUK SIBIISIETCS
OpraHoM JBM>KECHUSL.

[TonoBbIe KIETKM pa3BUBAIOTCS B MOJIOBBIX KejIe3aX: SMYHUKAaX U CEeMEHHHMKaX. B Hux
pa3Iny4aroT 3 30HbL:

1) B 30HE pa3MHOXEHUS MEPBUYHBIE KJIETKH MHOTOKPATHO AEJATCS IIyTEM MHUTO34;

2) B 30HE pOCTa — PACTYT;

3) B 30HE CO3pEBaHUs MPOUCXOUT JBa CBOCOOPA3HBIX JIETICHUS - MEHO03, B pe3yJibTaTe
KOTOPBIX B CEMEHHHKaX 00pasyroTcs 4 TamiouHbIe KIETKH (n), Kaaas U3 KOTOPBIX Ipe-
BpAaIllaeTcs B CIEPMATO30U/, @ B IMYHUKAX 00pa3yroTCsl TaKKe 4 TarIouAHbIX KIETKU, TOJBKO
OJlHa M3 HHUX KpyIHas, OHa BIOCIEACTBUM IpeBpallaeTcs B SHUIEKIETKY, a 3 MeJKue-
(HampaBUTENIbHbBIE TEIIbIA) THOHYT.

Meiio3 (y KMBOTHBIX) — 3TO JE€JICHHE B 30HE CO3PEBAHHUA, COMPOBOXKIArOIIEecs
YMEHBILIEHHEM YHCIIa XPOMOCOM BJIBO€. B Melo3e pa3nuyaror 2 JeneHus:

- peaykuuonnoe (MEMO3 I);

- skBaronHoe (MEMO3 II).

B kaxx1oM U3 3TUX JIeNeHU pa3iandaroT Te ke (asbl, 4To U B MUTO3E.

[Ipodaza I nanbonee mnpoaoLKUTENBHAS. 3€Ch IPOUCXOAUT KOHbIOTaLUs (COMmxKe-
HUE) TOMOJIOTMYHBIX XPOMOCOM, 0Opa3oBaHHe OMBaJIEHTOB. Mexly XpoMOCOMaMu MPOUCXO-
T 0OMeH renetnueckor  uHbopmarmen - kpoccuuroep. CyThb peayKIIMOHHOTO JACJICHUS B
TOM, 4TO B aHa(dase | HeHTpoMepbl XpOMOCOM HE JIENIATCA U K MOJIKcaM KIETKH OTXOJUT OJHA
13 TOMOJIOTMYHBIX XpOMOCOM OMBaJIEHTa, O3TOMY YUCJIO XPOMOCOM B KJIETKE YMEHbILIAETCS
B1Boe. [locie peayKInmOHHOIrO JIeJIeHUs YUCIO0 XPOMOCOM B KJIETKE YMEHBIIAETCs ¢ 2n J0 n.

Wnrepdaza mexny 1 u Il nenennem meiiosa kopotkasi, perunkanuu JJHK ne npoucxo-
muT. Meiio3 Il mporekaeT mo TUIy MUTO3a, 3TO 3HA4MT, yTo B All menutcs meHTpoMepa U K
MOJIFOCAM PACXOJATCS XpPOMATH/Ibl XPOMOCOM (KaK MPH MHUTO3€), MPOUCXOIUT PaBHOE Jieie-
Hue. Metios Il 3aBepiaercst o6pazoBanuemM 4 TarIOUIHBIX KIETOK.

Knetku, Bo3HUKarolue B pe3ysibTaTe Meio3a, - FeHeTUYECKH HEPABHOLIEHHBI IO CJie-
JYIOLIUM [IPUYMHAM:

- TOMOJIOTHYHBIE XpOMOCOMBI B Al pacxosaTcst K 0JII0caM CIy4aiHo;

- KPOCCHHTOBEp "TIepEeTacoBbIBAET" OTLOBCKHE U MAaTEPUHCKUE FE€Hbl B TOMOJIOTMUHBIX
XpoOMOCOMaXx.

buonocuueckoe snauenue metioza cocmoum 6 mom, 4mo:

1.Meii03 noaziepruBaeT NOCTOSHCTBO YHCIIA XPOMOCOM Y BUJIOB.

2.Knerku, BO3HMKAIONIME B pe3ylibTaTe Meilo3a, FeHETHYEeCKU He paBHOLIEHHHI. [lo-
TOMY OPraHu3Mbl, Pa3MHOKAIOIINECS TOJOBBIM ITYTEM, UMEIOT IPEUMYILECTBO B SBOJIIOLIUU
nepes pasMHoOXKamuMucs OecrionbiM nyreM. [losoBoe pa3MHOKeHUE AaeT maTepuan s
oTbopa.
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OII0J0TBOPEHUE — ITO CIHMSIHHE SUIEKICTKHA M CIIEPMATO30HMa, TIPH dTOM BOCCTa-
HABJIMBAETCS TUTUIONTHOE YHCIO XpoMOocoM. OTUIOI0TBOPEHHAS KIIETKA Ha3bIBAETCS 3UTOTOM.

OTnuums Meio3a OT MUTO3A:

1.B npodaze I meiio3a roMoJOrH4YHbIE XPOMOCOMBI TIOTIAPHO OOBEAUHSIIOTCS U 00pa-
3yIOT OWBAJICHTHI.

2.Mexay TOMOJOTUYHBIMH XpPOMOCOMaMH B OMBAaJCHTE MPOUCXOAUT KPOCCHHTOBEP
(oOMeH ydacTkamu), T.€. HaOIIOJaeTCsl PEKOMOUHAIMS T€HOB.

3. B meiio3e aapo aenuTcs ABaKIbI, a B MUTO3€ OJIMH Pas.

4.Yucno XpoMOCOM B KJIETKax MOCIIe Me03a - TalIouHoe (n), a mociie MUTO3a — JH-
monaHoe (2n).

5.B pesynbrare meito3a 00pa3yroTcs 4 TamIOWJHBIE TEHETHYECKH HEpaBHOIICHHBIE
KIIETKH, a B pe3yJIbTaTe MUTO3a — JIBE - TCHETUICCKH PAaBHOIICHHBIC.

Pazeumue 3apooviuia (Ha npumepe HcueoOmHbIX)

OHTOreHe3 — 3T0 MHAMBUIYAJIbHOE pa3BUTHE OpraHM3Ma OT OIUIOAOTBOPEHUS siile-
KJIETKU JI0 CMEPTH (MJIM HOBOTO JIEIICHMUS).

OMOpHOHAIBHBIN EPUOJ B AKU3HU OpraHU3Ma COCTOUT U3 HECKOJIBKUX ATAIOB:

1.IpoGnenue: 3urora GpICTPO ACTUTCS

MHUTOTHYECKH Ha Oj1acToMephl (KIETKHU, 00pa3yromuecs B pe3ysibTaTe AeICHUs SiIa).
brnacTomepsl He pacTyT, MO3TOMY 3Ta CTaus Ha3bIBaeTCs ApoOIeHUEM. 3aBepiaeTcsi OHa 00-
pazoBaHueM OnacTynbl (IMy3bIphbKa ¢ BHYTPEHHEHW MOJIOCTHIO — OJACTOIENbI0, 00pa30BaHHOM
OJIHHM CJIOEM KJIETOK).

2.TacTpynsnusi: Ha GacTyse MOSBIsSETCS YriryOsieHue, o0pa3yeTcs IBYCIOWMHBIA Me-
IIOK C OJHUM OTBEpCTHEM — ractpynia. HapyKXHbI cl10M KIETOK — 3KTOAepMa. BHyTpeHHUMI
cioit — sHTOo/IepMa. (Y NMEepBUYHOPOTHIX OTBEPCTHUE TacTPyJibl — POTOBOE OTBEPCTHE; Y BTO-
PUYHOPOTHIX — 3aJHEIPOXOTHOE). Mex Iy 3KTO- ¥ 3HTOAEPMOI 00paszyercs TpeTuil 3apobl-
LIEBBIN JINCTOK — ME30JIEpMa.

3.I'ucto- u opranorenes: oOpa3yercsi 3a4aTOK HEPBHOM cUCTEMBbI (CTaausi HEUPYIIbI).
VY Helipynbl Ha Oynylield CIIMHHON CTOPOHE 3apo/bllia MPOUCXOAUT 000CcO0IeHNnE YacTu Kile-
TOK 9KTOAEPMBI B BUJI€ JUIMHHOM IUIACTUHKU. 3aT€M Kpasi IUIACTUHKU cONMKaroTcs, 00pa3yer-
cs1 )keno0ok, 3aTeM TpyOka. B mocnenyromeM u3 nepeanei yactu Tpyoku (opmupyercs ro-
JIOBHOW MO3T M OpraHbl YyBCTB, a U3 3aJHEH - CIIMHHOM MO3T U nepudepuyecKas HepBHas CH-
cTema.

N3 sxkmooepmvr hopmupyrorcs:

- HEpBHAas CUCTEMA;

- KOKHBIN SIUTEIINH;

- KOKHBIE YKeJe3bl;

- peuenTopsl U OpraHbl UyBCTB;

- SMaJIb 3y0O0B.

N3 smmooepmur hopmupyrores:

- SMUTENNHN KUILIEYHUKA U €0 BHIPOCTOB;

- JIETKUE;

- TIUIIEBAPUTEIIbHBIC JKeJIe3bI (KPOME CITIOHHBIX).

N3 mezo00epmbr hopmupyrores:

- MBIIICYHAS,

- XpsIIeBas,

- KOCTHas TKaHH,

- KPOBEHOCHAsI U BbIACTUTENIbHAS CUCTEMBI;

- DIIUTENH MOYEIIOJIOBO# CUCTEMEL,
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- AIUTEINNA COCYAOB.

[TocTamOproHanbsHOE pa3BUTHE OBIBAET ABYX TUIIOB: MIPSIMOE, IPU KOTOPOM POIUBIIH-
€Csl TOTOMKH BO BCEM CXOJHBI C B3POCIBIMU OpTraHu3MaMu (Y MTHUII, MICKOMUTAIOIINX, YEJI0-
BEKa U JIp.); HEMPSIMOE, TIPH KOTOPOM HOBBIN OPraHW3M IOSBIISECTCS Ha CBET B BUJIC TUIMHKH,
MIPETEPIICBAIOIIEH B CBOEM Pa3BUTUHU Pl IpeBpalieHnit — meramopdo3oB (y ampuduii, Hace-
KOMBIX U Jp.). PazBute ¢ MeraMop@o30M HMEET ONpesiesieHHOe OHOJIOTHYecKOe 3HAYCHHUE.
JlnumHKH ¥ B3pOCIIbIE OPraHu3MBbl IPUCTIOCOOJICHBI K KU3HU B PA3HBIX YCIOBUAX CPEbl, OHH
n30eraroT KOHKYPEHITUH 3a MHIIY U MECTa OOMTaHUS, YTO CIIOCOOCTBYET COXPAHEHUIO U TIPO-
[BETAHUIO BHUJIA.

Bo3nuknoeenue yncusnu na 3emne

Kuseie cymectBa, no omnpeaenennro M.UM. BoispkenmreiiHa — 3T0 camopery-
JTMPYIOIIUECS, CAMOBOCIIPOU3BO/ISIINECS CUCTEMBI, TOCTPOSHHBIE U3 OHOTIOIMMEPOB.

CymiecTBeHHBIE YePTHI )KUBOTO:

1. Cneunduueckas opraHu3anus.

2. O6meH BeniecTB (METab0IU3M).

3. IloABMIKHOCTS.

4. PazipaxumMocCTh.

5. Pocr.

6. PasmHoxeHue.

7. Ilpucmnoco61eMoCTh - aganTarusl.
8. JJUCKPETHOCTD U LIEJIOCTHOCT.

HexxuBple 00BEKTHI MOTYT 00J7a/1aTh OJHUM WM HECKOJIBKHUMH W3 TIEPEUMCIICHHBIX
CBOWCTB, HO OHU HUKOTJIa HE TIPOSIBIISIIOT BCIO COBOKYITHOCTh ATHX CBOMCTB OJTHOBPEMEHHO.

[Tnanera 3emns Bo3HUKIA OKOJIO 4,6 MIpA. JIeT Ha3ad. MUKPOOKaMEHEIOCTH OakTe-
puii 00HApY)KEHBI B OCAJOYHBIX MOPOJIaX, BO3PACT KOTOPHIX COCTaBIseT 3,2 MIIPJ. JIET, T.C.
KW3HBb BO3HUKIIA HAa 3eMJie CIycTsl | MuIpI. JIeT mocie oOpa30BaHus IUIAHETHI.

CymiecTByeT HeCKOJIBKO TUTIOTE3 O MPOUCXOKICHUHN )KU3HH Ha 3eMJIe:

l.TumoTe3a  maHCcepMHM — TIPEATIOJNIATAET, YTO KU3Hb CYIIECTBOBAJIA B KOCMOCE
BCErJla U MOTJIa PacHpOCTPAHATHCS OT OJHOW IJIAHETHI K JPYroil B BHJE CIIOP MHKPOOpTa-
HU3MOB (TIPOTUBHHUKH 3TOW TUIOTE3bI CYUTAIOT, YTO OTKPHITHIH KocMocC ryouTeneH s Bcero
’KHBOTO, B TOM YHCJIE H ISl CTIOP MUKPOOPTaHU3MOB).

2.I'nnore3a HanpaBJICHHOW NAHCIEPMHUM IPEIIOJIAraeT, 4YTO Hallla IUIAHEeTa Morja
ObITh "3acesiHa" pasyMHBIMH CYyLIECTBaMH, OOUTATENIIMU JIPYrUX IUIAHET, KOTOPbIE B CBOEM
Pa3BUTHH OTIEPEIVIIH HAITy TUTAHETY, Ha MUJDTHAPIIBI JIET.

3.I'mmote3a aOMOTEHHOTO MPOMCXOXKACHUS >KU3HU. CTOPOHHUKM 3TOW THIOTE3B —
Ham cootedecTBeHHUK A. WM. Omapun u amepuxanern [[. Xonnein. CoriacHo UX rUnorese
KM3Hb BO3HHMKJIA HA 3eMJie M3 HEKMBBIX BEIIECTB B BOCCTAHOBUTEIBHOU aTMocdepe 3emin
(6e3 kuciopoia). DTa TUMOTE3a OYEHb J0JTO HE MPU3HABAIACK, MIOCKOJIBKY OBLIO YOEIUTEIh-
HO nokazaHo (®.Pemm, 1668r, M.M.Tepexosckuii, 1775 1, Jl.ITactep, 1860 1), uro camo3a-
POXKICHHE KU3HA HEBO3MOXKHO. B 1952 roay B mabopaToOpHBIX SKCHEpUMEHTaX OBLIO IMOJ-
TBEPKJCHO, YTO OPTaHNYECKUE BEIIECTBA MOTYT CHHTE3HPOBATHCS U3 HEOPTAHUIECKHUX.

BropeiM 3Tanom o0pa3oBaHus KU3HH ObliIa TIOJMMEPH3AIHS MPOCTEHITNX MOHOME-
POB, TaKKe JOKa3aHa Ha JaHHBIH MOMEHT SKCIIEPUMEHTAIBHO.

Tpertuii sTan — KOHLEHTpUpoBaHUe BeuecTB. OOpa3oBaHKe KOalepBaToOB - 3TO CaMoO-
MIPOU3BOJIEHO KOHIIEHTPUPYIOIIUICS PacTBOP OPraHMYECKHX BEHIecTB B BHJE Karenb. Orma-
PHH IOKa3aJl, 4TO KOallepBaThl UMEIOT YK€ CBOMCTBa »kuBOro (''murarorcs”, pacTyrt, Crocoo-
HBI K BBIJICJICHUIO BEIIECTB, PA3MHOKAIOTCS U BBKHBAIOT).

Omauuue ux om #cugoz2o:
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1. Het Boctipoun3BoicTBa cede 1mog00HBIX.

2.01cyTCcTBYET CaMOOOHOBIIEHUE COCTaBA.

YeTBepThlil 3Tal — 3TO MOSIBIICHHE CAMOBOCIIPOU3BOIAIIMXCS MOJIEKYIT - 00pa3oBaHHe
*u3HU Ha 3emute. [Ipenmnomnarator, 4To OENKH W HYKJIEHHOBBIE KUCIOTHI Pa3BUBAINCH Iapaj-
JIETTBHO.

Ceoticmea nepsuyHbIX Op2aHUIMO8:

1.T'ereporpodHoOe nuTanue

2.bopr0a 3a numry u 0TOOP, T.K. 3a1aChl OPraHMYECKOTO BEIIECTBA HCTOIIAUCH.

3.V JIHK nosiBunach 6ekoBast 3aminTa.

4.1losiBneHue aBTOTPO(PHOTrO NUTAHMUSL.

5.C nakoruienueM O; B atMocdepe MosSBUIICS KUCIOPOIHbIN MyTh paciierieHus (B 18
pa3 apdexTuBHEE, YEM TITUKOIH3).

6.11osiBUIICS 3alIMTHBIN 030HOBBIN YKpaH BOKPYT 3EMITH.

B Hacrosimee Bpemsi caMo3apoiKICHHUE KU3HU HEBO3MOXKHO, T.K. OHA cpa3y ke OyzaeT
norJoIieHa 0oJiee COBEpPIICHHBIMU )KUBBIMH OPTaHU3MaMHU.

BOl'lpOCbI AJisi CAMOKOHTPOJIA:

1.Yto takoe uaTepdaza’?

2.Yto Takoe JKU3HEHHBIH [IUKJI KJIETKU?

3.Kakue rinaBHbIe COOBITHSI TPOUCXOISIT B KJIETKE B UHTEphazy?

4.Yto npoucxomut B G1 nepuon unrepdasni?

5.I'maBHbIe cOOBITHS S-nieproia uHTEpdhaszbl?

6.Uto nmpoucxoaut B kietke B G2 mepuon?

7.Yto Takoe Muto3? Ilouemy OH Moay4us Takoe Ha3BaHUE?

8.Uto xapaktepHo it aHadazbl?

9.Uto ynepxuBaeT 2 XxpoMaTH/Ibl BMeCTe (B OMBaseHTE) U 1O Kakoi (a3bl MuTo3a?

10.YT0 Takoe nUTOKHHE3?

11.buosornueckoe 3Ha4YEHUE MUTO3A.

12.Korga xpomocoMa B )KM3HEHHOM ITUKJIE KJIIETKH MOHO- M KOTJIa AUXpOoMaTHIHA?

13.YT0 Takoe coMaTHUECKHE KJIETKU, CKOJIbKO HA0OPOB XpOMOCOM B HUX COJICPKUTCS?

14.Yt0 Takoe kapuoTum?

15.CtpoeHue SMIeKIeTKy.

16.01nnuue SHIEKIETKH OT CIIEpMaTO30H1/Ia.

17.CxonbKO 30H pa3ndvaroT B TOJIOBBIX XKeje3ax?

18.CkopKO KIIETOK 00pa3yeTcst B pe3yiabTaTe Meno3a?

19.Yem oTnuyaeTcst Mei03 B CEMEHHHKAX OT MEH03a B SIMUHUKAX ?

20.laitTe onpeneneHue Meio3sa.

21.Yto Ttakoe konptoramusi? Korma ona mpoucxoaut?

22.B yem cyTh peIyKIIMOHHOTO JIeJIeHUs Meio3a?

23.IloueMy nociie peayKUHOHHOTO AEJIEHUSI YUCIO XPOMOCOM B KJIIETKE YMEHbBIIAETCS
BIIBOE?

24 .I1louemy meiio3 Il Ha3bIBAIOT paBHBIM JiesIeHHEM?

25.CKOaBKO KIIETOK 00pa3yeTcsi B pe3ysabTaTe Meno3a?

26.Yt0 00pazyercs mocine Meio3a y )KUBOTHBIX M UTO - y PaCTCHUMN?

277.buosiorndecKkoe 3Ha4YeHUe Meno3a.

28.IToueMy KJI€TKH, BOSHHKAIOIIUE B PE3yJIbTaTe MeH03a, FTeHETHUECKU HEPABHOLICHHBI?

29.Yto takoe kpoccuHroep? M nmouemy oH BO3MOXeH Ipu Meio3e?

30.Yro Takoe 6mactomepuzanus’?

31.Yrto mpeacraBisieT co00it racTpyssius?
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32.0 yeM CBUIIETENBCTBYIOT (ha3bl Pa3BUTHUS 3apOIbIIIA MICKOTTUTAIONINX ?
33.Yrto Takoe mopyna?

34.Yto popmupyercs U3 3KTOAECPMBbI?

35.Kakue opranbl UMEIOT 3HTOJEPMaJIbHOE MPOUCXOXKICHHUE?

36. Uto dhopmupyeTcst u3 Me304epMbl?

37.Ilepeuncnure CBOMCTBA YKHBOTO.

38.I'mnoTe3sl 0 BOSHUKHOBEHUHU KU3HHU Ha 3eMJle.

39.Cytb runote3bl aOMOIr€HHOTO 3aPOKACHUS KHU3HU.

40.ITouemy B HacTosIIEE BPEMS HE BO3MOKHO CaMO3apOXKIACHUE )KU3HU?

Tema. ZKu3HeHHBINA UK KJIeTKU/MUTO3/Meii03. Peumuts 3aganus u3z EI'D

1. 3aganue 5 Ne 10401
JLtst Kax 0¥ 0COOEHHOCTH JIeTICHUS KJIETKH YCTAaHOBUTE, XapaKTepHa oHa Jyist MuTo3a (1) mim
Meiio3a (2):

OCOBEHHOCTH TUIT JEJIEHUA
A) B pe3ynbrare 00pa3yroTcst 2 KIeTKU 1) muto3
b) B pe3ynbTaTte 00paszyrorcs 4 KIeTKH 2) meiio3

B) nouepHue kaeTKu ramiouiHbl
I') nouepHue KIETKU AUIIIOUTHBI
J1) mpoucXoIAT KOHbIOTalUs U IEPEKPECT XPOMOCOM
E) He nmpoucxouT KpOCCUHTOBEP

3anuiuTe B OTBET LU PbI, paCloIOKUB UX B TOPSIKE, COOTBETCTBYIOIIEM OyKBaM:

A|B|B| T | ]| E

2. 3aganue 5 Ne 12272
YCTaHOBHUTE COOTBETCTBUE MKy OCOOCHHOCTSIMHU KICTOYHOTO JICIICHUS U €T0 BUIOM.

BU
OCOBEHHOCTHU KJIETOUYHOI'O AEJIEHUA JEJEHIS
A) B pe3ynbTare AejaeHus NOSBISIIOTCS 4 TaljIoOuIHbIE KIETKU 1) muto3
b) obecnieunBaeT poct opraHoB 2) melio3

B) mpoucxoaut npu oOpa3oBaHUU CIIOP PACTEHUN M raMeT >KUBOTHBIX
I') mpoucxoauT B cOMaTHUECKHUX KJIETKaxX

J1) obecrieunBaeT Oecroyioe pa3MHOKEHHE U PETEHEPALINI0 OPraHOB
E) nognep:xuBaeT MoCTOSHCTBO YKCIa XpPOMOCOM B IOKOJIEHUSIX

3anuiuTe B OTBET HU(PbI, paCHOJIOKUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaM:

A|B|B| T | ]| E
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3. 3aganue 5 Ne 12322
YCTaHOBHUTE COOTBETCTBUE MEXK]Ty OCOOCHHOCTSIMU KJIECTOYHOTO JICIICHHUS M €T0 BUIOM.

OCOBEHHOCTU AEJIEHUA BUI AEJIEHUA
A) mpoucxoauT B JiBa 3Tarna 1) muto3
b) nocne nenenus 06pa3yrorcs AUILIOUAHBIE KIETKH 2) meiio3

B) o6pazoBaBmmecs kietku umerot Habop xpomocom u JIHK 2n2c¢
I') compoBok1aeTCsl KOHBIOTALMEN XPOMOCOM

J1) oOpa3oBaBmmecs KIeTKu nMeroT Habop xpomocoMm u JIHK nc
E) npoucxonuT KpoccuHroBep

3anuiuTe B OTBET HU(PHI, pacloIOKUB UX B OPSIKE, COOTBETCTBYIOIIEM OyKBaM:

A|B|B| T | ]| E

4. 3aganue 5 Ne 17806
Y CTaHOBHUTE COOTBETCTBUE MEXKTy BHJIOM KJICTKH U CITIOCOOOM €€ 0Opa3oBaHMs.

BUJ KJIIETKU CIIOCOBb OBPA3OBAHUMA
A) criopa mxa 1) muto3
b) cnepmaro3onn mxa 2) melio3

B) ciepmarozoun; 06e3bsHbI

I') siinexneTka no1CoIHEYHNKA

J1) MUKpOCTIOpBI MaKa

E) xnerka apxeronus narnopoTHUKA

3anuiuTe B OTBET HU(PbI, paCHOI0KUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaM:

A|B|B| T | ]| E

5. 3aganmne 5 Ne 19831
YCTaHOBI/ITC COOTBECTCTBHUC MG)K)Iy CO6BITI/I${MI/I, HpOI/ICXO)IﬂHII/IMI/I C ﬂﬂpaMI/I KIJICTOK B MUTO3€C
U MEN03e.

CIIOCOBbI
COBbBITHA, ITPOUCXOIAUIME ITPU AEJTEHUN JEJIEHU A
KJIETOK
A) obpazoBaHne OMBaJICHTOB 1) muto3
b) o6pazoBanue AUMIONIHBIX KIETOK 2) meiios |

B) B anadaze y mosrocoB KJIETKH 00pa3yrOTCsi OJJHOXPOMATUIHBIE JOUYEP-
HUE XPOMOCOMBI
I') mpoucxoauT KpoccuHIroBep
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J1) conep>kaHne reHETUYECKOro Marepuaia He U3MEHSeTCs
E) B anadaze npoucxoIuT pacxoxACHHE JBYXPOMATUIHBIX XPOMOCOM K
ITOJIFOCAM KJIETKH

3anuiuTe B OTBET HUQPHI, paCHOI0KUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaM:

A|B|B| T | ]| E

6. 3aganme 5 Ne 21641

YCTaHOBI/ITC COOTBETCTBHUC MG)K)Iy HpOHGCC&MI/I, HpOI/ICXOJIHHII/IMI/I BO BpCMfI JCJICHUA KIICTKU,
u criocobamu nenenus. K kaxaoil mo3uimu, TaHHOW B MIEPBOM CTOJIOIIE, TIOI0EPUTE COOTBET-
CTBYIOIIYIO TTO3MIIMIO U3 BTOPOTO CTOJIOIIA.

XAPAKTEPUCTUKU I[MTPOLIECCOB CIIOCOB
JNEJIEHUA
A) obecrieunBaeT poCT U pa3BUTHE OpraHu3Ma 1) muto3
b) B pe3ynbTare nenenus o6pazyroTcs 2) meiio3

COMaTUYECKUE KIETKU
B) noanepxrBaeT nocTOSHCTBO YKCIIa XPOMOCOM B KJIETKaxX 0coOel 0HO-
ro BUJIA MPU MOJIOBOM Pa3MHOKEHUU

I') mexuT B 0CHOBE KOMOMHATUBHON M3MEHUNBOCTH

J1) 1€XUT B OCHOBE BEr€TaTUBHOI'O Pa3MHOKEHUS

E) B mpouiecce nenenust oopazyrorcsi OUBaJICHTHI

3anumure B TaOIUIy BbIOpaHHbIE HU(PHI O] COOTBETCTBYIOUIUMU OYKBaMHU.

A|B|B| T | ]| E

7. 3aganme S Ne 21683

YCTaHOBI/ITC COOTBECTCTBUC Me>1<)1y HpOHGCC&MI/I, HpOI/ICXO}IHHII/IMI/I Ha paSHBIX cragusax XHn3-
HEHHOTO IMKJIAa KJIETKH: K KaXI0W MMO3UINH, JAHHOU B TIEPBOM CTOJIOIE, TIOI0EPUTE COOTBET-
CTBYIOIIYIO TTO3UIUIO U3 BTOPOTO CTOJIONA.

I[MTPOLIECCBI CTAAUU
A) UHTEHCUBHBIA OOMEH BEIIECTB 1) uarepdaza
b) cniupanu3zanus xpomocom 2) MHUTO3

B) yaBoeHune KomudecTBa OpraHouaI0B

I') o6pa3oBanue BepeTeHa AeICHHS

J1) pacroJio’keHre XpOMOCOM TI0 KBATOPY KIIETKH
E) permmxkanus JHK
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3anumute B Ta01UIy BbIOpaHHbIE HUGPHI TI0J COOTBETCTBYIOIIMMH OyKBaMu

A|B|B| T | ]| E

8. 3aganme 5 Ne 21867

YCTaHOBI/ITC COOTBETCTBHUC Me>1<)1y HpOHGCC&MI/I, HpOI/ICXOI[HHII/IMI/I Ha paSHI)IX JTrarax XKunus3-
HCHHOTI'O IIMKJIa KJICTKHU, U 3TallaMH, B KOTOpI)IX 9TU npoueccm HpOI/ICXOI[ﬂTI K Ka)K)IOfI I103U-
MW, JIAaHHOW B TIEPBOM CTOJIOIE, TOJOCPUTE COOTBETCTBYIONIYIO ITO3HMIIMIO W3 BTOPOTO
croJidma.

IMPOIECCHI OTAIIbI )KU3BHEHHOI'O ITUKIJTA
A) peruukarus [JHK 1) uarepdaza
b) o6pazoBanue BepeTeHa aeneHus 2) MuTO3

B) c6opxka pubocom

I') pacxoxieHue XxpoMaTu K Moarcam
J1) yaBoeHue 1eHTPHoJIeH

E) ucueznoBenue siiepHoil MeMOpaHsbl

3anumuTe B Ta0nMIy BeIOpaHHbIE UGB TI0J] COOTBETCTBYIOIIMMH OyKBaMu

A|B|B| T | ]| E

9. 3aganue 5 Ne 22419

YcTaHOBHUTE COOTBETCTBHE MEXIY IpolieccaMu U (pa3zaMu MUTO3a, U300paKEHHBIMU Ha pU-
CYHKaX: K KaXJ0W MO3UIUH, JaHHON B IMIEPBOM CTOJIONE, T0A0EPUTE COOTBETCTBYIOLLYIO 110-
3UIMIO0 U3 BTOPOTO CTOJIONA.

[MTPOLIECCBHI ®A3bI MUTO3A

A) pacxoXxIeHHe LEHTPUOJIEH K MOJII0cam

KJIETKH

b) ykopaunBaHue HUTEN BepeTeHa ACTICHUS

B) npucoeaunenue HuTell BepeTeHa JeJIeHHs K XpoMOcoMaM
I') BeICTpanBaHue XpOMOCOM B OJJHOU IJIOCKOCTH

J1) ciupanuzarms XpoMoCoM

E) nBuxeHue XpoMOCOM K MOJIFOCaM KJIETKU

3anuiuTe B OTBET HU(PbI, paCHOIO0KUB UX B MOPSIIKE, COOTBETCTBYIOLIEM OyKBaM:

A|B|B| T | ]| E
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Meiio3. Pemiute 3aganus u3z EI'D

1. 3apanus /1 4 Ne 1501
[Tyrem meiioza HE oOpasyrotcs

1) ramersl
2) coMaTUYECKHUE KICTKU
3) sIeKIeTKH
4) ciepMaTo30UIbI
2. 3ananus /I 4 Ne 1502
[TocrostHCTBO umcna, GOPMBI M pa3Mepa XpOMOCOM IPU TIOJOBOM Pa3MHOKEHHUH Opra-

HU3MOB 00€CIIEUNBAIOT MTPOILIECCHI

1) orutonoTBOpEHUS U Meio3a
2) OIBLICHUS U MUTO3a
3) npoOneHust 3UroThI
4) pa3BUTHSA C IPEBPAIICHUEM
3. 3apanun JI 4 Ne 1503
Melio3 oTir4aercs 0T MUTO3a HATUYHEM

1) unrepdassl
2) BepeTeHa JIeTeHUs
3) ueThIpéx ¢a3 neneHus
4) nByX MOCIeN0BATEIbHBIX ACICHUM
4. 3apanusn J1 4 Ne 1504
Jliist mepBoit (pa3bl Meiio3a XapaKTepeH MpoIece

1) KoHBIOTANK

2) 6uocuHTe3a Oenka
3) penynauKamun

4) cunteza ATO

5. 3apanusa J1 4 Ne 1505
O6men Mexay yuactkamu moJiekyn JIHK npoucxoaut B npouecce

1) muto3a

2) obpazoBaHus criop y 6akrepuit
3) OIJI0I0TBOPEHHMS

4) meiiosa

6. 3apanus JI 4 Ne 1506
KoHnnbrorarwsi XpoMOCOM — 3TO COSMHEHHE JIBYX TOMOJIOTHYHBIX XPOMOCOM B ITpOIIecce

1) muto3a

2) meiio3a

3) omI010TBOPEHUS
4) onbUICHHS

7. 3apnanusa JI 4 Ne 1507
B pe3ynbraTte kakoro mpoiecca B KJIETKaxX BIBOE YMEHBIIIACTCS HA00OP XPOMOCOM

1) meliosza
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2) MuTO3a
3) omI010TBOPEHUS
4) oHTOTCHE3a
8. 3apanusa JI 4 Ne 1508
Konproramwst XpoMocoM XapaKTepHa JUis Iporiecca

1) orutogoTBOpEHUS
2) npo@dassl BTOPOTo AEJIEHUS Meio3a
3) muTO3a
4) npo@dassl epBoro JeneHus Menos3a
9. 3apanusa JI 4 Ne 1509
B mporecce metio3a, B OTIIM4HE OT MUTO3a, 00pa3yroTcs

1) 3uroThI
2) COMaTUYECKHE KICTKU
3) XpOMOCOMBI
4) MONOBBIC KIETKU
10. 3aganus I 4 Ne 1510
B nporecce melio3a y uenoBeka o0pa3yroTcst

1) criopet
2) XpOMOCOMBI
3) MoJI0BBIC KIETKH
4) coMaTUYECKHe KICTKU
11. 3apanms /I 4 Ne 1511
[Tpu Meiio3e XpOMOCOMBI (XpOMATH/IBI) PACTIONATAIOTCS B TUIOCKOCTH 9KBATOPA KIETKU B

1) anacgaze
2) npodaze
3) metadaze
4) renodasze
12. 3apanus /I 4 Ne 1512
JIByXpOoMaTHIHBIE XpPOMOCOMEI BO BPEeMsI Me#03a OTXOAT K MOJIFOCaM KIICTKH B

1) anadase | nenenus
2) anagaze Il nenenus
3) mpodase | nenenns
4) npocdaze 11 nenenns
13. 3apanus 1 4 Ne 1513
Meiio3 oTIM4aeTcs OT MUTO3a

1) HannuueM uHTEpDasbl
2) YUCIIOM JI0YEPHUX KJIETOK 1 HA0OPOM XpPOMOCOM B HUX
3) nanuuueM npodasbl, Meradasbl, aHadaspl U TENO(DA3bI
4) npoueccaMu CUpPaIN3alud U IeCIUPATU3aLUU XPOMOCOM
14. 3apanus /I 4 Ne 1514
KaxoBbl mpuannbl 00pazoBaHus 00JIBIIOT0 pa3HOOOpa3Ms TaMeT B IIpollecce Meo3a

1) Hanuuue onHo# uHTEpda3bl U ABYX JIE€JICHUM
2) PaBHOMepHOE pacnipeesieHue XpOMOCOM MEX/y TOUEPHUMH KJIETKaMH1
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3) HezaBucumoe pacxoXaeHne TOMOJOTHYHBIX XPOMOCOM
4) Ctporas 3aBUCUMOCTb PaCX0XJIEHHSI HETOMOJIOTUYHBIX XPOMOCOM
15. 3apanus 1 4 Ne 1515
B nepBom nenennu meiioza 00pa3yroTcs

1) monuIIOuHBIE KIETKU
2) TUIUIOUHbBIE KIETKU
3) rameTsl
4) rariouiHbIe KIETKU
16. 3apanus [ 4 Ne 1516
bnaronaps KoHbIOray U KPOCCUHIOBEPY MPOUCXOIUT

1) yMeHblIIEHHE YncIa XPOMOCOM BJIBOE
2) yBeJIMYEHHE YUCIIa XPOMOCOM BJIBOE
3) oOMeH renernyeckoil HGopMaLUend MeX 1y TOMOJIOTMYHBIMU XPOMOCOMaMU
4) yBelM4YeHHE YUCiIa raMeT
17. 3apanuus 1 4 Ne 1517
Kaxkue kmerku oOpasyrorcs mytem Meriosa

1) MbllIeYHBIE
2) snuTenuagbHbIe
3) mosoBbIe
4) HepBHBIE
18. 3apanus [ 4 Ne 1518
VY nsoenue JIHK u oGpa3oBanue AByX XpoMaTu/ pu MeH03€ MPOUCXOIUT B

1) mpocdaze nepBoro neneHus Menosa
2) npodaze BTOporo JesneHus Menosa
3) unrepdase nepe NepBbIM JIeTICHUEM
4) unrepdase nepes BTOPbIM JeJIEHUEM
19. 3apanus 1 4 Ne 1519
[IpuurHa oOpa3oBaHus YETHIPEX FAIUIOUAHBIX KJIETOK B IPOIECCE MEW03a COCTOUT B

1) oTHOM JIeTIeHNH KIIETKH U KOHBIOTAnU XPOMOCOM
2) HaJIM4MuU Ipolecca KpOCCUHroBepa
3) OHOM YABOEHUHU XPOMOCOM U JIBYX JICTICHUSIX KICTKU
4) coequHEHNH TOMOJIOTUYHBIX XPOMOCOM
20. 3aganusa JI 4 Ne 1520
UYem npoda3za nepBoro AeneHust Meiioza oTimyaercst oT npogasbl MuTo3a?

1) k KOHIy Tpoda3bl HUcye3aeT siiepHasi 000J0UKa
2) NPOUCXOIUT CIIUPATHU3ALMS XPOMOCOM
3) IpPOUCXOUT KOHBIOTAIUS XPOMOCOM
4) XxpoMOCOMBI OeCIOpSAZIOYHO pacrojaraloTcs B LUTOIIa3Me
21. 3apanus [ 4 Ne 1521
CymHocTh Meii03a COCTOUT B

1) 0O6pa3zoBaHuU KJIETOK C AUILIOUIHBIM HA0OPOM XpPOMOCOM
2) yneoenuu konnyecta JJHK B kierkax tena
3) BOCCTaHOBJICHHH MOJIHOT'O Habopa XpOMOCOM B KJIETKaxX

87



4) 06pazoBaHUU TaMET C rariouJHBIM HAOOPOM XPOMOCOM

22. 3apanus J1 4 Ne 1522
B pe3ynbraTte nepBoro aeneHus Meio3a U3 0JHOW MaTEpUHCKON KIIETKU 00pa3yroTcs

1) nBe nouepHuUE KIETKU C YMEHbILIEHHBIM B/IBO€ HA0OPOM XpO MOCOM
2) yeTbIpe I0UYEepHHE KIETKH C YMEHBUICHHBIM BJIBOE YHCIOM XPOMOCOM
3) nBe moYepHUE KIETKH C YBEIUYEHHBIM BJIBOE YMCIOM XPOMOCOM
4) yeTbIpe T0UYEpPHHUE KIETKH C YHCIOM XPOMOCOM, PaBHBIM MaT€pUHCKOM KIIETKe
23. 3apanusa J1 4 Ne 1523
Pacxoxaenue xpomaTHa MPOUCXOIUT B

1) anagazy-2 meiiosa
2) anagazy-1 meiiosa
3) meradaszy-2 meiiosa
4) meradazy-1 meitosza
24. 3apanusn /[ 4 Ne 1524
Meii03 y MHOTOKJIETOYHBIX KHBOTHBIX IPUBOIUT K

1) AByKpaTHOMY YBEIMYCHHIO YHCIIa XPOMOCOM B KIIETKE
2) yMEHBIIICHHUIO YHCIIa XPOMOCOM B sIIpe KIJIETKH B J[Ba pa3a
3) coxpaHEeHHUIO MAaTEPUHCKOTO Habopa XpOMOCOM
4) 00pa30BaHUIO IBYX HOBBIX KIIETOK
25. 3apanua J1 4 Ne 1525
Meii03 He poucxouT npu oOpazoBaHUU

1) criop y MxoB

2) MaKpoCIop NMOKPHITOCEMEHHBIX
3) AWLEKIETOK Y )KMBOTHBIX

4) nouepHUX KJIETOK OaKTepuii

26. 3apanus J1 4 Ne 1526
W3 kaxx0ii mapbl JByX rOMOJIOTHYHBIX XpoMocoM B ramere HE Mosker ObITh mociie Hop-

MaJbHO 3aBEpPUIMBIIETOCS MEH03a OJTHOTO U3 YKa3aHHBIX HA0OPOB. YKaXKUTE €ro.

1) onHOM MaTepuHCKOI
2) OJTHOM OTIIOBCKOM
3) OTIIOBCKOM C y4aCTKOM MaTEPUHCKOM
4) ogHOM OTLOBCKOM U OJHON MaTEpUHCKOMN
27. 3ananusa J1 4 Ne 1527
Kpoccunrosep roMo10ruuHbIX XpOMOCOM IMPOUCXOIUT B CTaIUU

1) mpodassi I
2) metadassl 11
3) anagassl |
4) tenodassi 11
28. 3apanusa JI 4 Ne 1528
B pesynbpTaTe Meiio3za 00pa3yroTcs sapa

1) KJIETOK KOKHU JISTYILIKH
2) IpOAOKEBBIX KIETOK
3) HEPBHBIX KJIETOK
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4) ramer y yenoBeka

29. 3apanus J1 4 Ne 1529
[TepBoe nenenune Meiio3a OTIIMYAETCS OT BTOPOrO JEJIEHUS MENH03a

1) pacxoxeHUEM JIOUEPHUX XPOMATU]I B 00pa3yoIIUecs: KIETKI
2) pacxoXkJ€HHEM TOMOJIOTHYHBIX XpPOMOCOM MU 00pa3oBaHUMEM JBYX TallJIOMJIHBIX

KJIIETOK
3) neneHueM Ha JIB€ 4YacTU NEPBUYHOM MEPETHKKU XPOMOCOM
4) oOpa3oBaHUEM JIBYX TUILJIOMIHBIX KIETOK
30. 3aganus JI 4 Ne 11480
bnaronmaps oninog0TBOPEHUIO U MEHO3Y

1) moanepKuBaeTcs MOCTOSHHOE YUCIIO XPOMOCOM B MTOKOJIEHUSAX
2) CHWXKAeTcsl BEpPOSITHOCT IIPOSIBJICHUS MyTallMii B TOTOMCTBE
3) U3MEHsETCs YUCIIO XPOMOCOM U3 MTOKOJIEHHUS B TOKOJIEHUE

4) coxpansiercsi GeHOTHUIT 0COOEH B OMYIAIUAX BUIA

31. 3apanus JI 4 Ne 11530
Kaxkue rametsr oOpa3yer B Meiio3e 0co0b, UMEIOIIas cleayromuii reHoTunt AABB?

1) AAu BB
2) AABu AAB
3) ABu As
4)A,B,B
32. 3apanus /1 4 Ne 11680
Pacxosxienre XpoMocoM K MOJTI0caM KJIETKH TPOUCXOJIUT B

1) mpoaze muroza
2) metadase I meiiosa
3) anadasze I meiioza
4) tenodaze muroza
33. 3apanus J1 4 Ne 11705
[Tpu meiio3e 0Opa3yroTCs

1) n1Be reHeTH4YeCcKH UIEHTUYHbIE KIETKH
2) IBE€ TEHETUYECKH Pa3JInYHbIE KIETKU

3) 4eThIpe TeHETUYCCKU UJCHTUYIHBIC KICTKH
4) yeTblpe reHETUYECKH Pa3INUHbIE KIETKH

34. 3apanus J1 4 Ne 11730
BeicTpanBanne XpoMOCOM 110 3KBATOPY KIETKH MPOUCXONT B

1) mpoaze muroza
2) anacgase I meiiosa
3) metadase Il meiioza
4) npodasze I melioza
35. 3apanus J1 4 Ne 12083
Kpoccunrosep obecrieunBaet
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1) cxoaCTBO HaceICTBEHHON HHPOPMAIUU Y TOTOMKOB
2) oOpa3oBaHue rameT
3) pazHOOOpa3ue HacIEeICTBEHHOW HH(OPMALIUU Y TOTOMKOB

4) oOpa3oBaHUE COMATUIECKUX KIETOK
36. 3apanus JI 4 Ne 12259

Kpoccunrosep nmpoucxoaut B

1) unrepdasze mutosa
2) npodaze meiio3a
3) mertadaze meiio3a

4) anadaze MUTO3a

37. 3apanus J1 4 Ne 12309
JIByXpOMaTHIHBIC XPOMOCOMBI TIepe]T MEH030M UMEIOT (OpMYITy

1) 4ndc
2) 2n2c
3) 2ndc
4) 2n8c
38. 3apanus J1 4 Ne 12374
YacTp KaKoro mporecca nokasana Ha pucyHKe?
-,“JL = \ = ) n2e
AR (N
I r" | | o\ \ A _-—'- r
. Oy (= ))2n2c
1) muTo3
2) meiio3

3) rameTorexes

4) oBoreHes
39. 3apanusn /[ 4 Ne 12424

Kaxoit mporiecc nmokazan Ha puCyHKe?

7% ):. - — R NC
£y s =
. "-\ " - I"':..} nc
—= —
A N
- 7N V=) nc
A V/"I. N \f
= \ pe [ =}
W —7 NG
n2c
1) muto3
2) meiio3

3) mouIuIonIUs
4) nBOWHOE OTUIOAOTBOPEHNE
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40. 3apanus /[ 4 Ne 12474
Kpoccnarosep npuBout k

1) o6pa3oBaHuIO raMeT
2) 00pa30BaHUIO COMAaTUYECKHUX KIIETOK
3) KOMOMHATHBHBIM U3MEHEHHSIM
4) XpOMOCOMHBIM MYyTaLUSAM
41. 3apanus /[ 4 Ne 12524
B pesynbrare meiioza o6pazyrorcsi(-ercs)

1) cnepmuu y aconu
2) sHAocIepm
3) GnacTyna 3apobIiia p>Ku
4) criopbl MXOB
42. 3apanus J1 4 Ne 13924
B *M3HEHHOM LIMKJIE KJIETKH HHTEp(]a3a CompoBOKIACTCS

1) pacxokIeHrneM XpOMAaTH/ K MOJI0CaM KIIETKH
2) yKOpaulBaHUEM U YTOJILIEHUEM XPOMOCOM
3) pacTBOpeHHEM OEIIKOB SACPHON MEMOpaHbI
4) peruukanueit mosiekyn JIHK
43. 3apanus /1 4 Ne 16013
Criopsl y MXOB 00pa3yroTcs IIyTeM

1) pa3MHOKEHUS
2) MuTO3a

3) meiio3a

4) peruvkanuu

44. 3ananus J1 4 Ne 16362
B anada3ze meitosa I Habop xpomocom u JIHK y kakmoro mosroca KJIE€TKA COOTBETCTBYET

bopmyre

1) 2n2c
2) n2c
3) nc
4) 2n4c
45. 3apanus /[ 4 Ne 16412
B pesynbpTare Meiioza oOpasyercs

1) 3apocTok MmanopoTHUKa
2) 3uroTa y mMbluieit
3) racTpyna y 3apofplilia 4YeJIOBeKa
4) criopa KyKyIIKHHA JIbHA
46. 3apanus JI 4 Ne 17781
JlBa cienyromux Apyr 3a IPYroM JACTCHHS KISTKH, MPUBOAANINX K YMEHBIICHUIO YHCIIA
XPOMOCOM, IIPOUCXOIAT PU 00pa30BaHUH
1) aHTepHuIMeB KyKYIIKHHA JTbHA
2) sHpocHepMa MIISeHUIIbI
3) criepMaTo30MI0B MAOPOTHUKA
4) criop mxa
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47. 3ananus J1 4 Ne 18477

l:-'f"| | )
L

T B pesynbrarte nmeneHust KIETOYHOTO spa, Ha4ajlo KOTOPOTO IMOKa3aHO Ha pH-
CYHKe, 00pa3yroTcs

1) nBe AUIIIOUIHBIE KIETKU
2) Be TariouIHbIE KIETKU
3) yeThIpe UTUIOUIHBIE KIETKH
4) yerbIpe rarioNAHbIE KIETKU
48. 3apanus /1 4 Ne 18982
Bo Bpems koHbBIOranuu napbl FOMOJIOTMYHBIX XPOMOCOM 00pa3yroTcs

1) ynBoeHHBIC XpOMATHIbI
2) OTACIbHBIC XPOMATHIBI
3) yABOCHHBIE XPOMOCOMBI
4) GuBajeHTHI
49. 3apanus /[ 4 Ne 19022
Kaxas u3 ykazaHHBIX KJIETOK 00pa3yeTcsi B pe3yybTare Meiio3a’?
1) ciepmuii upuca
2) MHUKPOCTIOpa COCHBI
3) siiueksieTka nanopoTHUKA
4) 3urora y pxu
50. 3apanus /1 4 Ne 19806
JIByXpOMaTHIHBIC XPOMOCOMEBI PACXOIATCS K TOJIOCaM KJICTKH B
1) meradasze muto3a
2) anadasze meiioza |
3) uarepdaze
4) tenodasze meiiosa Il
51. 3apanus [ 4 Ne 20141

r‘kk“ H‘H /)*1‘

ZRN

Kaxkas daza nenenus xkinetku n3oOpakeHa Ha pUuCyHKe?
1) meradaza meiiosa |

2) meradaza meiiosa Il

3) anadasza meiioza |

4) anadasza meiioza 1
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BocnpousBenenne opranuzmMoB/buorexHosiorus

1. 3amanue 8 Ne 10520
YcTaHOBHUTE COOTBETCTBHE MEX]Y IByMSI OCHOBHBIMHU (hOpMaMu Pa3MHOKEHHUS U UX MPU3HA-
KaMU.

O®OPMA
TPUSHAKH PABMHOXEHUA
A) npoucxoaut 6e3 oOpazoBaHus raMeT 1) 6ecnionoe
b) yuacTtByer nuilb OAMH OpraHU3M 2) noyioBoe

B) npoucxoaut cnusiHUE TaryionAHBIX AP

I') o6pazyercst TOTOMCTBO MASHTUIHOE UCXOAHOU 0COOU

J1) y noTOMCTBa IPOSBIISIETCSI KOMOMHATUBHASI H3MEHYHUBOCTH
E) npoucxonut c o6pa3oBaHrneM ramer

3anuiuTe B OTBET HU(PbI, paCloJIOKUB UX B TOPSIKE, COOTBETCTBYIOIIEM OyKBaM:

A|B|B| T | ]| E

2. 3aganue 8 Ne 12687
YCTaHOBI/ITC COOTBECTCTBHUC Me>1<)1y XapaKTepHCTHKOﬁ raMeToreHe3a u €ro BUJI0oM.

BU/]
XAPAKTEPUCTUKA FAMETOLCEHE3A
A) oOpasyercst o/iHa KpyIHas 110JI0OBasi KJIeTKa 1) oBorenes
b) 06pa3yroTcst HanpaBUTEIBHBIC KIETKU 2) ciepMaToreHes

B) dbopmupyercs MHOTO MEJIKHX TaMeT

I') nuTaTenbHbIE BElIECTBA 3aMacaloTCs B OJTHOM U3 YETHIPEX Kile-
TOK

J1) oOpa3yroTcst MOABUIKHBIE TAMETHI

3anuiuTe B OTBET HU(PbI, paCloJIOKUB UX B TOPSIZIKE, COOTBETCTBYIOIIEM OyKBaM:

A|l B | B | T | X

3. 3aganue 8 Ne 18348
YCTaHOBI/ITC COOTBCTCTBHUC MC)K)Iy HpI/I3HaKaMI/I U BUAAMU I'aMC€TOI'C€HE3a, JIs KOTOpBIX 9THU
IIPU3HAKU XapaKTEPHEL.

BUJIbI
PUSHAKH ITAMETOI'EHE3A
A) o0pa3yroTcs SIMIeKIeTKH 1) oBorenes
b) co3peBaroT ueThipe MOJHOLEHHBIX TaMEThI 2) criepMaToreHes
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B) oOpa3yroTcs Tpu HanpaBUTENbHBIX TEIbLA

I') rametsl cofepxaT HEOOJIBIIOE KOJIMUYECTBO LIUTOTLIA3Mbl

J1) rameTsl coxaep:kar OOJIBIIOE KOJIMYECTBO MNUTATEIbHBIX Be-
LIECTB

E) rameTsl y MIIEKONIUTAIONIMX MOTYT coJepxaTh X WIn Y Xpo-
MOCOMBI

3anuiuTe B OTBET LU PbI, paCHOI0KUB UX B MOPSIIKE, COOTBETCTBYIOILIEM OyKBaM:

A|B|B| T | ]| E

4. 3ananne 8 Ne 19087
YcTaHOBHUTE COOTBETCTBUE MEXKIY MPOLECCOM, MPOUCXOIAIIUM IIPU CIEPMATOrEHE3E, U 30-
HOM, B KOTOPO! IIPOUCXOUT JAHHBIN IPOLECC.

CTAAUA
TPOIECC CIIEPMATOI'EHE3A
A) MUTOTHYECKOE JeJICHUE TICPBUYHBIX ITOJIOBBIX KIIETOK 1) 30Ha pocTa
b) o6pazoBanue AUMIONIHBIX CIIEPMATOTOHUEB 2) 30Ha pa3MHOKECHHS
B) o6pazoBanue criepmaTonnToB 1-r0 mopsaka 3) 30Ha co3peBaHUs

I') MelioTuueckoe eneHre KIeTok
J1) oOpa3oBaHue raruIOuIHBIX CIIEPMATH/T

3anuiuTe B OTBET HU(PbI, paCHOI0KUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaM:

A|l B | B | T | X

5. 3aganue 8 Ne 19321
YCTaHOBUTE COOTBETCTBUE MEXKAY METOJOM CEIEKIIMU U €ro HCIOJb30BAHHEM B CEJIEKIUU
pacTeHUH U KUBOTHBIX.

METO/J OBBEKT
A) mMaccoBblIil 0TOOD 1) cenexuus pacteHUi
B) oT6op mo s3xcTeprepy 2) ceneKIus >KUBOTHBIX

B) nonyuenue noaumionios
I') uckyccTBeHHbIN MyTareHes
J1) vucnipiTaHue poAuTeENeil 0 HOTOMCTBY

3anuiuTe B OTBET HU(PbI, paCHOI0KUB UX B MOPSIIKE, COOTBETCTBYIOLIEM OyKBaM:

A|B|B| T | ]| E
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6. 3aganue 8 Ne 20846

YCTaHOBHUTE COOTBETCTBHUE MEXIY CIIOCOOOM Pa3MHOKCHHS W KOHKPETHBIM TPUMEPOM: K
KOKJOW TO3MINH, JAHHON B IIEPBOM CTOJIOIE, MOAOCPUTE COOTBETCTBYIOIIYIO IMO3HIIMIO U3
BTOPOT'O CTOJIOLA.

[MTPUMEP CIIOCOBb PABMHOXEHU A
A) ciopoobpa3zoBaHue NanoOpPOTHUKA 1) 6ecnionoe
b) obpa3zoBanue ramMer XJ1aMH1I0MOHA/IbI 2) noyioBoe

B) o6pazoBanue criop y carayma
I') mouxkoBaHue ApoxKen
J1) Hepect pbIO

3anuiuTe B OTBET HU(PHI, PaCIOJIOKUB UX B HOPSAKE, COOTBETCTBYIOLIEM OYKBaM:

A|l B | B | T | X

7. 3ananue 8 Ne 20902
YcTaHoBUTE COOTBETCTBHE MCXKIY HACCKOMBIM M THUIIOM €I0 pa3BUTHA:. K Ka)I(I[OfI IIO3UITUH,
JTAHHOM B TIEPBOM CTOJIOIIE, MTOOCPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO U3 BTOPOTO CTOJIOIIA.

HACEKOMOE THUIT PABBUTHUA
A) MeZOHOCHAs muena 1) ¢ HETOTHBIM MpPEBpaIEHUEM
b) maiickuii xyx 2) C MOJTHBIM MPEBpALIEHUEM

B) asuarckas capanua
I') kamycTtHas GensiHKa
J1) 3eneHblil Ky3HEeUHK

3anuiuTe B OTBET HU(PHI, PaCMOJIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A|l B | B | T | X

8. 3aganme 8 Ne 21014

YCTaHOBHUTE COOTBETCTBHE MEXKIY CIIOCOOAMH PAa3MHOKCHHS M IMPUMEPOM: K KaXKJIOW TO3H-
MW, JIAaHHOW B TIEPBOM CTOJIOIE, TOJOCPUTE COOTBETCTBYIONIYIO ITO3HMIIMIO W3 BTOPOTO
croJioma.

[MTPUMEP CIIOCOBb PABMHOXEHU A
A) moyKoBaHUE TUPHI 1) 6ecnionoe
b) nenenue kneTku 6akTepuu Ha/BOE 2) noyioBoe

B) o6pazoBanue criop y rpuboB
I') maprenorenes muén
J1) oOpa3oBaHue YCOB 3eMJITHUKHU

3anuiuTe B OTBET HU(PbI, PACMOJIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A|l B | B | T | X
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9. 3aganue 8 Ne 21098

YCTaHOBHUTE COOTBETCTBUE MEKIY CIIOCOOOM pPa3MHOXKCHHUS M MPUMEPOM: K KaKIOW TO3H-
WU, JIAaHHOW B TIEPBOM CTOJIOIE, TOJOCPUTE COOTBETCTBYIONIYIO ITO3HMIIMIO W3 BTOPOTO
croJidma.

[TPUMEP CIIOCOBb PABMHOXEHUA
A) copoobpazoBanue y charnyma 1) monoBoe
b) cemenHoe pa3MHOXeHUE Yy enn 2) Gecnogioe

B) naprenorenes y muén

I') pa3MHO’K€HUE JTyKOBULIAMH Y TIOJIBIIAHOB
J1) oTK1aibIBaHUE SIUI] ITULAMU

E) BeIMETBIBaHME UKPBI Y pHIO

3anuiuTe B OTBET HU(PHI, PaCIOJIOKUB UX B OPSAKE, COOTBETCTBYIOLIEM OYKBaM:

A|B|B| T | ]| E

10. 3aganue 8 Ne 21555

YCTaHOBI/ITC COOTBECTCTBHUC Me>1<)1y anMepaMH nu CHOC06aMI/I paBMHO)KeHI/IHZ K Ka)K)IOI\/’I I103U-
WU, JIAaHHOW B TIEPBOM CTOJIOIE, TOJOCPUTE COOTBETCTBYIONIYIO ITO3HMIIMIO W3 BTOPOTO
croJioma.

[MTPUMEP CIIOCOBb PABMHOXEHU A
A) pazMHOXEHHE (PUATIKU JTUCTHSIMU 1) 6ecnionoe
b) xxuBopoxIeHNE Y aKyJIbl 2) noyioBoe

B) nenenue HanBoe uHpy30pun-Tyhenbku
I') moukoBaHue rupsbl

J1) BBIMETBIBaHUE PbIOAMH HUKPbI

E) maprenorenes muén

3anuiuTe B OTBET HU(PHI, paCloIOKUB UX B TOPSAKE, COOTBETCTBYIOLIEM OyKBaM:

A|B|B| T | ]| E

11. 3aganue 8 Ne 21745

YcTaHOBHUTE COOTBETCTBUE MEX/Y PE3YJIbTaTaMU CEJIEKIIMU U METOJIOM, KOTOPbIM ObUIM JI0-
CTUTHYTBI 3TH PE3yNbTaThl: K KOXKI0M NO3UINH, TaHHOW B IIEPBOM CTOJIOIE, TOAOEPUTE COOT-
BETCTBYIOIIYIO MTO3UIIHAIO U3 BTOPOTO CTOJIONA.

METO/IbI
PE3VJIBTATHI CEJIEKIINUA CEJIEKLIMN
A) BbIBE/IEHUE T€TEPO3UCHON KYKYPY3bl 1) panunoakTuBbIi
b) mosyuenue 4nucThIX TMHUMA ropoxa MyTareHes
B) 06paboTka pacTeHUN KOTXUIITHOM 2) rubpuan3anus
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I') BeBenenue mmennnbl HoBocuOupckas 67 mocie oOmydeHust peHT-  3) XUMHYECKUN My-
TF€HOBCKHUM JIydaMU CEMSIH UCXOJAHOTO COpTa TareHes

J1) BbIBEZICHHE MIIEHUYHO-pKaHoro rudpuna Tputukane

E) nonydyenue MyTaHTHBIX TpUOOB-IPOXKKEHN NMpU BO3ACHCTBUM HA UC-

XOJIHYIO KYJIbTYpPY paiueM

3anuuuTe B Ta0nIMILy BbIOpaHHbIE UGB 10]] COOTBETCTBYIOIIMMU OyKBaMU.

A|B|B| T | ]| E

12. 3aganue 8 Ne 21898

YCTaHOBI/ITC COOTBETCTBHUC Me>1<)1y METOJaMU U 06HaCT$[MI/I HayKI/I nu HpOI/ISBO}ICTBa, B KOTO-
PBIX 3TH METOJIbl UCIOIb3YIOTCS: K KaXK/10M MO3ULUH, JAHHON B IIEPBOM CTOJIOIE, TOa0epuTe
COOTBETCTBYIOIIYIO TIO3UITUIO U3 BTOPOTO CTOJIONA.

METO/IbI OTPACJIN
A) ToJTydeHHEe MOJIUIIIONIOB 1) cenexmst
b) MeTon KynbTyphl KJIETOK U TKaHEH 2) GUOTEXHOJIOTUS

B) ucnonb3oBanue qposxokeit A1 IpoUu3BOACTBA
OCIKOB ¥ BUTAMHHOB

I') meTo1 peKOMOMHAHTHBIX TLTA3MU/T

J1) ucnipITanke Mo MOTOMCTBY

E) rerepo3uc

3anuuuTe B Ta0nKIy BbIOpaHHbIE TUGPHI O] COOTBETCTBYIOIIMMH OyKBaMU.

A|B|B| T | ]| E

13. 3aganue 8 Ne 22099
YCTaHOBI/ITC COOTBECTCTBHUC Me>1<)1y XapaKTepHCTHKOﬁ raMeToreHe3a u €ro BUI0M.

BU
[MTPOLECCBHI OBPA3OBAHIM A [TOJIOBBIX KJIETOK AMETOLEHE3A
A) NpoUCXOAUT B AUYHUKAX 1) cnepmarorenes
b) xapakrepHa cragus GopMUPOBAHUS 2) ooreHes

B) oOpa3yroTcst HanpaBUTENbHbBIE TEJIbLIA

I') u3 ucxonHON KIETKU 00pa3yroTcsi YEThIPE OJMHAKOBBIX KJIET-
KN

J1) IpoUCXOIUT B CEMEHHHUKAX

3anuiuTe B OTBET HU(PHI, PACMOJIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A|l B | B | T | X
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14. 3aganue 8 Ne 22291

YCTaHOBI/ITC COOTBCTCTBUEC Me>1<)1y HpI/IéMaMI/I n METoadaMu 6I/IOTCXHOJ'IOFI/II/II JIA OTOTO0 K
KOKJIOMY 3JIEMEHTY IEpPBOTO CTOJIONA TMOJ0CPUTE COOTBETCTBYIOIIUN 3JIEMEHT M3 BTOPOTO
croJidma.

[IPUEMBI METO/bI
A) pabota ¢ Ka/lTyCHON TKaHbIO 1) kjeTouHas UHKEHEPHs
b) BBenienue mia3mu B 6akTepuaibHble 2) reHHast MHKEHEPUs

KIIETKU
B) rubpuansaius comaTH4eCcKuX KIETOK

I') TpancrinanTanus sep KJIeTok

J1) nonyuenue pekomOunantHoi JIHK u PHK

3anumuTe B Ta0NKIy BbIOpaHHbIE HUGPHI TI0J COOTBETCTBYIOIIMMH OYKBaMU:

A|lB|B| T | X

PA3JIEJI 3. OCHOBBI 'EHETUKHM 1 CEJIEKII

l'enemuxa — olHa U3 BXHEHIINX HAYK COBPEMEHHOMN Onosioruu. [lpeomemom ee uzy-
YyeHust SIBJSIIOTCS JIBA OCHOBHBIX CBOMCTBA KMBOW MaTE€pPUU — HACJICACTBEHHOCTh M M3MEHYH-
BOCTh OPraHU3MOB. Pa3MHOKEHME — OHO U3 CBOMCTB KHUBOTO. [IpH pa3MHOKEHUU OT OJTHOTO
MTOKOJICHUS IPYroMy MepeaaroTcs oliiye, XapakTepHbIe I JaHHOTO BHJIa MPU3HAKUA W CBOM-
cTBa. BocnipounsBeeHne opranu3MamMu B psiIy OCIIEIOBATEIbHBIX MOKOJICHUH CXOJHBIX MPH-
3HAKOB M CBOMCTB 00ECIIEUMBACTCS HACIEOCMBEHHOCMbIO. 3a4acTyl0 MPU3HAKA W CBOWCTBA
OpPraHWU3MOB TPHU PA3MHOKEHUH BOCIIPOU3BOJISTCS OYEHb CTOMKO, HO aOCOIOTHOTO CXOJCTBA
HUKOTJ]a HEe OBIBaeT. JTO CBSI3aHO C TEM, YTO HACIEIACTBEHHOCTh BCET/Ia COMPOBOXKIACTCS U3-
MEHUYMBOCTHIO, HHA4€ ObLTa ObI HEBO3MOKHA DBOJIIOLIMS M CEJICKITHSI.

H3menuusocms — 3T0 BOSHUKHOBEHHE PA3IMUUNA MEXKYy OpraHU3MaMH 10 PAIy MpH-
3HAKOB M CBOMCTB. HacneacTBEHHOCTh U MI3MEHUMBOCTD MPOSIBIISIOTCS MIPU PA3MHOKEHUHU OP-
TaHU3MOB COBMECTHO KaK IMPOTHBOTIOJIOKHBIEC U HEPA3PHIBHO CBSI3AHHBIE MTPOIIECCHI.

Paznuuaror macreocmeennyio u menacieocmeennyro N3MEHUYNBOCTh. HeHacnencTen-
Has — Ha3bIBaeTCs Moouguxayuonrou. OHA HE TIEpeIaeTCs M0 HACIEACTBY, HO CIIOCOOCTBYET
MIPUCIIOCOOIEHUIO OPTaHU3MOB B MTPOIIECCE OHTOTEHE3a — UHIUBHUIYAIBHOTO Pa3BUTHAL

HacnencrBennas — nojpasziensiercss Ha Mymayuounylo u komounamusHyro. Hacnen-
CTBEHHAsl M3MEHUMBOCTh CIYXHUT OCHOBOH €CTECTBEHHOTO M MCKYCCTBEHHOTo oTOopa. OHa
JIEKUT B OCHOBE DBOJIFOIIMH U CEJICKIINH.

Mymayuonnas uzmeHuyu8oCcms BO3HHKAET TPU CTPYKTYPHBIX H3MEHEHHUSX TEHOB,
MJIA3MOTEHOB MJIM XPOMOCOM OpraHu3Ma MoJ JEHCTBUEM (PU3MUECKUX WM XUMHYECKUX MY-
TareHHbIX PaKTOpOB. Mymacene3 NOAPA3EISAIOT HA 08a MUNA. CHOHMAHHBLU U UHOYYUPOBAH-
Hoiti. CnonmanHwlil — €CTECTBEHHBIN MyTareHe3, KOTOPhI OCHOBaH Ha JIEHCTBUU aBTOMYTare-
HOB, T€HOB-MYTaTOPOB M psija MPUPOIAHBIX (HAKTOPOB (MOHM3UPYIOIIUX H3IYUYEHUU B BHUIC
KOCMHYECKHUX Jyuel M HaXOIINXCS B 36MHON KOPE PaAHMOAKTUBHBIX JIEMEHTOB ypaHa, TO-

40K, 90g e,

puAa, paauOaKTUBHBIX U30TOIIOB 14C, a TaKKC PA3JIMYHbIX XUMHUYCCKHUX BGHIGCTB).
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[Tox ux necTBUEM y KUBOTHBIX U PACTEHUN MOCTOSHHO IMPOUCXOAAT MyTrauuu. OnHaKko va-
CTOTa CHOHTAHHOTO MYTUPOBAHUS OUEHb HU3Kas.

Hnoyyuposannwiii mymazenes (MHAyLIMPOBATh — BbI3bIBATH) — 3TO UCKYCCTBEHHO BbI-
3BaHHbIN MyTareHe3. OH noapaznensercs Ha GU3NYECKUN U XUMUYECKUH.

I'eneruka, u3yvaromias BakKHEHIINEe CBOWCTBA UBOTO, 3aHUMAET B OMOJIOTUU IEH-
TpaJIbHOE MECTO, OHA TECHO CBSI3aHA C MOJIEKYJSIPHOUW OMOJIOTHEN, YMOPUOIIOTHEH, IIUTOJIOTH-
eil, Ouoxumuen, cucTeMaTUKO, GU3NOIOTHEN U APYrMMU OMOJOTrHYeCKUMH Haykamu. ['ene-
THKa KaK TeopeTHYecKas Hayka pemaeT (yHIaMeHTalbHble IPOOJIEMbl OpraHu3aluy KUBOI
Matepun. OHa SBIISETCS TEOPETUUECKONH OCHOBOW CENIEKLUU KYJIbTYPHBIX PACTEHUH, loMalll-
HUX KUBOTHBIX, a TAKXKE MOJIE3HBIX MUKPOOPTaHU3MOB.

Benuka pons reneruxku B meaunuHe. Ceitdac n3BecTHO 0KoJio 2500 HaCIEeICTBEHHBIX
3a00JieBaHM YenoBeKa. [ eHeTrnueckne MEeTo bl MO3BOJISIIOT MIPOBOJUTH UX PAHHIOKO JAMATHO-
CTHKY U NPEeJOTBpALIalOT TeEM caMbIM T'Hlenb 00JabHOro. PaHHSs reHeTnyeckas JTUarHocTUKa
70 pOXkJAEHUs peOeHKa MO3BOJSeT M30ekKaTh HEeKeIaTeIbHBIX MOCIEICTBUN B €ro JajibHen-
IIEM Pa3BUTHH.

X039UCTBEHHAs JIESITEIbHOCTh YEJIOBEKA CBsI3aHAa C BMEIATEILCTBOM B €CTECTBEHHBIE
IpUpOHBbIE Tpoliecchl. [IporHo3upoBaHne U NMPeaOTBPALICHUE HEXeNaTeIbHbIX MOCIEICTBUN
TaKOr0 BMEUIATEIbCTBA HEBO3MOXKHbBI 0€3 3HaHWUU 3KOJOruM U reHeTuku. CoxpaHeHHEe IeHo-
¢doHza — 3TO BaKHEMNIIas 3a7a4a 3TUX JABYX HayK. ['eHOpOH] —HeoLeHuMoe pUpoJHoe Oorar-
CTBO '€HOB, KOTOPbIE MOT'YT MCIIOJIb30BaThCsl B CENEKIMH. BaKHO M3ydaTh MyTareHHYIO aKTHUB-
HOCTb PA3JIUYHBIX (U3NYECKUX U XUMUYECKHX areHTOB, MCIIOJIb3YEMbIX YEJIOBEKOM, U TOJBKO
MOCJIE TIOJITBEPAKACHUS, YTO OHU HE BBI3BIBAIOT MYyTallUi, pEKOMEHI0BATh UX JIs UCIOJIB30Ba-
HUS B KQUECTBE CTUMYIISITOPOB.

Kak u n1106ast Hayka, reHeTUKa UMEeT CBOU METObI uccienoBanus. OAUH U3 IJIaBHbBIX
METO/I0B F€HETHKU — TMOPUA0JI0rMUEeCKUN WIIM T€eHeTHUYECKUI aHallnu3, pa3padOTaHHbIA OCHO-
BOIIOJIO’KHUKOM TeHeTuku ['peropom Menaenem.

T'ubpuoonocuueckuti unu eenemuueckutl ananus. OCHOBY 3TOTO METOJIa COCTABIISIET CKpe-
IIMBaHUE O0COOEH, Pa3IMUAIOLIMXC MEXTy COOOHM MO OTAEIBHBIM MPU3HAKAM U H3Yy4EHHUE IMOJTy-
YEHHOI'0 TMOPUIHOTO MIOTOMCTBA B Psiy MoKosieHUH. I'. MeHnens ycTaHoBUII paBuiIa TuOpUI0IIo-
TMYECKOr0 aHaJIM3a, KOTOPHIMU HOJIB3YIOTCS U B HACTOSIILIEE BPEMS:

- CKpEeILMBAaEeMbI€ OPIaHU3Mbl JOJDKHBI IPUHAIEKATh K OJHOMY BUAY (IIpU BHYTpHU-
BUJIOBOM rMOpUAM3AIIN);

- poauTenbcKue GOPMBbI JOJDKHBI YETKO Pa3InyaThCs 110 OT/IEIbHBIM IPU3HAKAM;

- U3y4aeMmble IMPHU3HAKU JOJDKHBI ObITh KOHCTAHTHBI, TO €CTh JOJIKHBI BOCIIPOM3BO-
JUTHCS U3 TIOKOJIEHUS! B IIOKOJIEHUE;

- HE0OXO0/IMMO MPOBOJUTH KOJMYECTBEHHBIN yUeT paciieryieHusl y THOpu0B BTOPOrO
(F2) u nocnenyrommx noKoJaeHui.

Llumonozuueckuti memoO OCHOBAH Ha U3yYEHUH C TOMOIIBI0 MUKPOCKOIA KJIETOYHBIX
CTPYKTYp, Ipoliecca JejeHusl KIETOK U mepeaauu resermyeckoi mHpopmamuu. Ha ocHoBe
3TOr0 METOJia C UCHOJIb30BAaHUEM HOBBIX CHOCOOOB M3Y4YEHHsS XPOMOCOM BO3HHUKJIA HaykKa —
LUTOT€HETHUKA.

Onmozcenemuueckull Memoo UCTIOJb3YeTCs AJIsl U3YUECHUs IEUCTBUS U MPOSBICHUS Te-
HOB B IIPOLIECCE UHAMBUIyaJIbHOTO PA3BUTHUS OpraHU3Ma — OHTOT'€HE3a MPU Pa3HbIX YCIOBUSIX
BHEIIHEW CpeIbI.

Cmamucmuueckuti memoo. C ero NOMOUIbIO U3Y4arOT CTATUCTUYECKUE 3aKOHOMEPHO-
CTH HACJIEJCTBEHHOCTH U N3MEHYUBOCTH.

Kpome 3THX OCHOBHBIX METOJIOB HCCIIEOBaHUS CYILECTBYIOT €IlE€2eHedro2uecKull,
NONYNAYUOHHBLL, PEKOMOUHAYUOHHDLL, MYMAYUOHHBIU U IP. METOIBI.

B nacrosiiee Bpemsi B TeHETUKE TPOUCXOAUT OBICTPOE HAKOILJICHWE 3HAaHUM. Pazmernsl
TFeHETUKHU JU(PHEPEHUUPYIOTCS U BBIAEISIOTCS B CAMOCTOSITENIbHbIE HAYKH: T€HETUKA YeJIoBe-
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Ka, TeHETUKa pacTeHUll, TeHEeTUKa MOBEJICHUS, TeHETUKa MOMYJIALNNA, TeHeTUKa MUKpOOpra-
HU3MOB, BUPYCOB, MOJIEKYJISIpHAsi T€HETHKA, T€HHAs U KJIETOYHAas MHXXEHepUs, OMOTEXHOJIO-
TUS U JIp.

Jaroit poxxaeHust reHeTuku cuutaercs 1866 rof, korna ObLTH OMYOJMKOBAHBI Pe3yJIbTa-
ThI HccnenoBannid I'. Mennens. B skcriepuMeHTax ¢ rOpoXOM OH OTKPbUI 3aKOH JIOMUHUPOBAHHUS
JU1sl THOPUJIOB MIEPBOTO MOKOJIEHUS U 3aKOH PACILEIUICHUs NPU3HAKOB B IIOTOMCTBE MOCIIEIYIO-
X nokoJjeHnid. Ero paboTa okazanachk HEMMOHITON B TEUEHHUE JUTUTEIBHOTO BpeMeHH (0KoJIo 35
JIeT), 10 TeX Mop, noka Tpu yueHsix B 1900 roay, He3aBUCHMO JAPYT OT APYra, Ha pa3HbIX 0ObeK-
Tax — routanger ['yro ne @pu3 B OmbITax ¢ 3HOTEPOM, MakoMm M aypmanom; Hemen Kapin Kop-
PEHC — B UCCIIEIOBAHUAX Ha KYKypy3e; aBcTprel] Jpux Uepmak, paboTaBIuii ¢ rOpoXxoMm, MOBTO-
PHIIN ONIBITHI U IOATBEPIUIIN OTKPbIThIE [ peropom MeH ienem 3aKOHBI.

[Tocne «mepeoTKphITUS» 3aKOHOB MEHeNsl HayaloCh Pa3BUTHE KIACCUYECKOM IeHe-
THKH.

[Ipu u3yyeHun Borpoca 00 UCTOPUM F'EHETHKH ClIeAyeT OOpaTuTh BHUMAaHHUE HA YpO-
BEHb PA3BUTHUS HAYKU U COL[MAIbHO-AKOHOMUYECKHUE YCIIOBHSI TOTo repuoaa, koraa I'. Mennensb
MIPOBOJIMI CBOM ONBITHL. CreyeT OObsICHUTh, I0YEMY yueHble-COBpeMEHHHUKH [. MeHnnaens He
CYMEJIH MOHSITh €r0 OTKPBITHS, a CIYCTs 34 rojia oHO ObLJIO IMPU3HAHBI BO BCEM MHUPE; 00paTUTh
BHHUMAaHHE Ha IIPUYUHBI, KOTOpbIe o3BowIn I'. MeHento, He 3Hasi 0 XpOMOCOMAax U MEXaHM3-
Me M€e03a, OTKPbITh OCHOBHBIE T€HETUYECKUE 3aKOHBI.

VYCII0BHO B UCTOPUHU T€HETHKH BBIAEIAIOT 5 nepruofoB. OO0 OCHOBHBIX OTKPBITUSX B
IeHETUKE MOYKHO Y3HaTh U3 Ipe/ularaeMoil OCHOBHOM U JIONOJHUTENIbHOM auTepatypsl. Ciie-
nyeT oOpaTUTh BHUMAaHHE Ha POJIb PYCCKUX YUYEHBIX B CTAHOBJIEHHMHU, Pa3BUTHUU OTEUECTBEH-
HOM IeHeTHKHU U UX BKJIAJIEC B HAYyKYy.

3aKkonomepHocmu Hac1e008aAHUA NPUIHAKOE NPU GHYMPUBUO0GOI 2UdpuUOU3IAyUU

3aKOHOMEPHOCTU HacJIeJOBaHUs MPU3HAKOB ObUIM OTKPBITHI OCHOBOIIOJIO)KHUKOM Ie-
HETUKHU YELICKUM Y4€HbIM [ pecopom Menoenem (1822-1884). CBOu ONBITHI IO CKPELIUBAHUIO
ropoxa (Pisumsativum L.) I'. Menaens npoogui ¢ 1858 mo 1865 rr. Pesynbrarel uccneno-
BaHUA ObLIM ONyOJIMKOBaHBI UM B cTaThe "ONbITH HaJ pacTUTENbHbIMU THOpugamu" B 1866
rojuy.

Crnenyet y4yecTb, 4To pabOTHI 110 TUOPUIN3ALUY TPOBOJUINCH MHOTUMH YYE€HBIMU 3a-
10aro 10 MeHens, HO OHU He CMOTJIM OTKPBITh 3aKOHBI HACJI€I0BaHUs, IOCKOJbKY aHAIU3U-
pOBaJI CyMMapHO 3HAUUTENbHOE YKCIO MpU3HakoB. OXBaTUTh TOYHBIMU HAOIIOACHUSIMHU
cpa3y OOJIbIIOE YUCIIO NMPU3HAKOB JIOCTATOYHO TPYJIHO, /1a U, KaK OKa3aJIOCh BIOCIEACTBUH,
pa3Hble MPU3HAKKU HACIEIYIOTCSl HEOIMHAKOBO.

IlepeoTkpbIThl 3aKk0HBI ObLTH B 1900 I. Tpemst yueHbIMH B pa3HbIX CTpaHaxX U Ha Pa3HbIX
o0wekTax (romanzaen — ['yro [le ®pus (mak, nypman, snotepa); Hemer — Kapn Koppenc (ky-
Kypy3a); aBcTpuer] Ipux Yepmak (ropox)).

I'perop Menaens pazpaboTan 0lMH U3 TJIaBHBIX METOJIOB T'€HETUKH — 2UOPUOOI02UYe-
ckutl (cenemuyeckuti) anamu3. CyTb METOJIa COCTOUT B TOM, YTO MPOBOJUTCS MCKYCCTBEHHAS
rHOpUAN3aIsl OPraHM3MOB, TIOTY4YaloT ceMeHa rudpuoB neporo nokosienus (F1), a 3atem
U3Y4aloT UX B Py MOCIEA0BAaTEIbHBIX IOKOJIEHUH. DTOT METO/1 JI0 HACTOSIIIET0 BPEMEHH SIB-
JISI€TCsI OJTHUM M3 IJIaBHBIX B T€HETHKE.

Ipuuunwl ycnexa eenemuueckoeo ananuza I. Menoens.

1. OOGbexTOoM HccaenoBaHus Oblia camoonsiidioujeecs KyabTypa — TOPOX, IO3TOMY PO-
IUTeNbcKue (OPMbI IPU CKPEIIMBAHUU HAXOIUINCh B TOMO3UTOTHOM COCTOSIHUU.

2. JInsi OLEHKU B3SIThl YETKUE AbMEpHAMUSHbIeIIPU3HAKHA, XOPOIIO Pa3InYaoIuecs y
MIOTOMKOB.BBIIO M3y4eHO 7 NMPU3HAKOB: CEMEHa — JKEJIThle WIIM 3€JIEHbIE, BHIMOJIHEHHbIE WIH
MOPIIUHUCTBIE, KPYTJIble WM YIJIOBaThIe; 000l — BBITYKJIBIE WM C [IEPEXBATOM; KOXKYypa ce-
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MSIH — cepasl Win Oemasi; LBEThl — Ma3yIIHbIe WIM BEPXYIIEUHbIE; PACTEHUS — BBICOKHE WIIU
KapJIMKOBBIE.

3. UccnenoBan cioxHOE SIBIEHUE HACJIEICTBEHHOCTH aHanuTu4yecku. [IpoBen mposep-
KY pPOAMTENILCKUX (POPM MO NOTOMCTBY M TOYHBIM KOJIMYECTBEHHBIM y4eT pPACTECHHUM MO Kax-
JIOM Iape U3y4aeMbIX IPU3HAKOB B MOCIIE0BATEILHOM PSAILY MOKOJEHHH.

4. BpIIBUHYJ TUIIOTE3Y O JUCKPETHOM MPHPOJE HACIEACTBEHHOCTH, KOTOpasi 0ObsICHsIIA
JAaHHbIE PKCIIEPUMEHTOB (2UnOme3y YUCmomul 2amem,).

5. [Ipumennn arneebpauueckyro cumeonuxy Ijisl 3alIUCH X0/1a CKPEIIMBaHUH, 0003HAYIIT TIO-
JIABJISIONIME HACIICICTBEHHBIEC (PaKTOPhI porMcHbIMU OykBamu A, B, C , a momaBinsieMbie — CTpoy-
HBIMH a, b, C U T.J0.

Ilpusnaxkom B TEHETUKE CUUTAIOT JIIOOYI0 OCOOEHHOCTD, MPOSIBIISIONLYIOCS MIPU OTHCa-
HUM OpraHU3Ma: BBICOTA, Bec, popMa (Hampumep, HOca, YIIICH), OKpacka paayKHOM 000J04-
KU IJ1a3, HAJTMYUE WM OTCYTCTBUE OCTEH Yy 3J1aKOBBIX KYJIbTYpP, OKPacKa BEHUHMKOB LIBETKOB,
IUI0JIOB y PACTEHUH, XMMUYECKHIM COCTAaB MOJIEKYJI, IpyIia KPOBU U JIp. DJIeMEHTapHbIE MpH-
3HAaKM HasbiBaroTcad peHamu. OTcrona TepMuH"(PEeHOTUI" — COBOKYIMHOCTh IPU3HAKOB Opra-
Hu3Ma. [ enomun e — 3T0 COBOKYIHOCTb €r0 I'€HOB.

OpHako cienyeT yYUTbIBaTh, YTO F€HOTHUII — 3TO HE MPOCTO CyMMa I'€HOB, a CJIOKHas
CUCTEMa B3aMMOJICUCTBYIOIIMX T'€HOB MHJWBHJIA, IO3TOMY peHomun — 3TO pe3yabTaT B3au-
MOJEHUCTBUS F€HOTHUIIA C YCIIOBUSMHU OKPY)KAIOIIEeH Cpeibl.

Menzenb BriepBble JOKa3ajl IUCKPETHOCTh HACIEICTBEHHBIX ()aKTOPOB, 3aJI0KUB 3TUM
OCHOBBI T€HETUKH. YeTKOCTh U MPOJYMaHHOCTh JKCHEpHUMEeHTa no3pojwia ['. Menaento 3a-
J0Ar0 10 OOHapyXeHHsI B KJIETKaX XPOMOCOM M OTKpPBITHS MEXaHHW3Ma Mel03a YyCTaHOBUTH
3aKOHbI HacienoBaHus. OH MoOKa3aji, YTO HacJEAyIOTCS HE CaMU NPU3HAKH, a HAaCleJACTBEH-
Hble (QaKTOpbl pPOAUTENEH, KOTOpbIE 3TU IMPU3HAKU ONIpENessioT. BrnocneactBuu Hacnen-
CTBEHHbIE (PAKTOphl ObUIM Ha3BaHbl reHaMU. MeHenb UCXOIWJI U3 TOTO IOJIOKEHUS, 4TO
HaCJIEICTBEHHBIE ()aKTOPHI Y KaXKJI0TO OpraHu3Ma Mpe/CTaBiIeHbl MapaMu (1103/1Hee Ha3BaHbI
annensmu). Y MOTOMKOB JIBa HAacl€ACTBEHHbIX (paKTopa: OJMH MOJY4YeH ¢ raMeToil (I10JoBoM
KJIETKOM) OT Marepu, BTOpod — oT oTua. [looBble KIETKM cojlepKaT JIMUIb 10 OJHOMY
HACJIEICTBEHHOMY (DaKTOpPY — 2eHy U3 ABYX ajlI€IbHBIX.

Menzens 0003HaYMI APy POIUTENIBCKUX HACIEICTBEHHBIX (PAKTOPOB OJIHOMMEHHBI-
MU OyKkBamu. JJomuHanmuwsili HACIEACTBEHHBIN (HaKTOp, MPOSIBISIOMIUNACS Y THOPHUIOB TIEPBO-
ro nokosjenust F1, —3arnaBHoil OykBOM, a peyeccusnwviti — noaaBisieMbli, y rudpugos F1 —
CTPOYHOM.

Crnenyer pa3nuyarh Takue IHOHSITUS, KaK 20MO3USOMHOCMb WU 2emepo3ucomHocmo.
I"'omo3uroTHslit opranusmM popmupyeT oauH TUn ramer. Hampumep:

AA — NOMUHAHTHAsI TOMO3UT0Ta — GOPMHUPYET OJAUH THUII TAMET ;

aa — pereccuBHasi TOMO3UroTa — OPMUPYET OJUH THUII FaMET

I'erepo3uroTHbiil opranu3m GopMupyeT 00Jibliie OJHOTO TUIIA TAMET, HAIPUMED:

Aa — rerepo3urora, OpMUpPYET raMeThl @ u @;

AaBb — nurerepo3urora — IBOMHas reTepo3urora — popmupyer 4 Tura ramer: @ ,
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Crnenyer oOpaTuTh BHUMaHHUE, YTO 3aKOH OomuHuposanus I'. Mennaens — nepeuvliii 3a-
KOH OBl BIIOCJIEJICTBUU HAa3BaH 3aKOHOM €AMHOOOpPa3usi TMOPHUI0B MEPBOro MOKOJICHUS, TaK
KaK MOJIHOE TOMHHHMpoBaHHe y rubpusioB F1 mposiBisiercs 1ajneko He BCerja, U CyIEeCTBYIOT
pa3IMyYHbIE €T0 BUIOU3MEHEHUSI.

DopMyIHpOBKa nepso2o 3aKOHA: NMpU CKPeWUBAHUU YUCBIX JTUHUL 68 NOMOMCMEe
FInpossnaiomces npusnaxu moavko 00HOU pooumensckou popmwvl (OOMUHAHMHOL).

[IposiBieHne nepBoro 3aKk0OHa MOXHO MTPOAHATU3UPOBATH HA IIPUMEPE MOHOTHOPHIHO-
ro ckpeuuBaHus. Mono2ubpuoHslM HA3bIBACTCS CKPEUIMBAHUE POIUTENBCKUX (OpM, pa3iu-
YaroIIMXCs M0 OJHON Iape MPU3HAKOB.

[IpumMepoM MOHOTMOPUIHOTO CKpEIIMBAHMS SBJISIETCS CKPEUIMBAHUE POAUTEIBCKUX
¢dbopM, paznHyaroIUXCs 10 MPU3HAKY OKPACKU CEeMSH (CeMeHa MOTYT ObITh XKEJIThle U 3eie-
HEIE).

VYcioBHOE 0003HauUEHUE TEHOB: A — JKENTasi OKpacka CeMsiH;
a — 3eJIeHasi OKpacKa CeMsH.
3anuch cXeMbl CKpeIuBaHus 11 noaydeHust rudpuaos F1:

P 44 X aa
? J
AA — noOMUHAHTHAs TOMO3HUTOTa — (POPMUPYET OJMH THII TaMET :

aa — pereccuBHasi TOMO3UroTa — OPMUPYET OJUH TUII FaMET

B F, ¢opmupyrorcst cemeHa TOJIbKO 5KeNITON OKpacKu — N'eHOTHIT rTHOpuioB — Aa. Takum oOpa-
30M, BBIIIOJIHSIETCS NIEPBBIN 3aKk0H ['. Menperns.

Uto0Obl mpoBEpuUTH, Kak OyAeT BecTH cedsl MPU3HAK OKPAaCKU CEMSH BO BTOPOM TH-
6punsoM nokonenuu (F?), 6su1 npoussesieH noces cemsd F;. [T0CKOIbKY TOPOX — CaMOOTIEI-
JSOUIAscs KyJabTypa, TO UCKYCCTBEHHYIO THOPHUIN3AINI0 HE TIPOBOANUIIN, CEMEHA 3aBs3aIHCh
OT CaMOOIIbUICHUS.

3anuch cXeMbl CKpeIUBaHus JUIsl odydeHus ruopuaos Fy:

P 4da X Aa

I'erepo3uroTHsiil opranu3m GopMupyeT 00Jibllie OAHOTO TUIIA TAMET, HAIPUMED:
Aa — rerepo3urora, opMUpPYET raMeThl u ;
MeTbl (J
AA Aa
(>xenThIE) (>xenThIE)
Aa aa F,
(>xenThIE) (3eneHble)

B F, npoucxoaur paciiernyieHue:
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— 110 eHOTUIY Ha JBa Kiacca B cooTHomeHuu 3:1 (3/4 — cemena xentele; 1/4 — cemena
3€JICHBIC);

— II0 TEHOTHITY — Ha TPH Kiiacca, B cooTHoreHuu 1:2:1 (1/4 AA4; 2/4 (50 %) Aa; 1/4 aa).
Takum ob6pazom, B F, mpoucxoaut pacmersienue mo geHo- u reHoruiy. [losTomy BTOpO#
3akoH I'. Menaens Ha3piBaeTCsl 3aKkOHOM pacierieHuss. OH GopMyIUpyeTCs CISAYIOMHUM 00-
pa3oM: npu camoonvlieHuu 2UbpUO08 Nepeo2o NOKOLEHUS 80 8MOPOM NOKOJEHUU NPOUCXOOUM
pacwenienue Ha 08a Kuacca peHomunog ¢ coomumouienuy 3:1 u Ha mpu Kiacca 2eHOmMunos 8
coomuowtenuu 1:2:1 (npu noiHom 0OMUHUPOBAHUL).

B skcnepumentax I'. Mengens B F, Obuio nmpoananusupoBaHo 7324IITYK CEMSH; U3
HUX JKEIITBIX 0Ka3ajuoch — 3474 (umu 74,74%);
3eneHbIX — 1850 (nmm 25,26%). @akTuuecku MoydeHHOE COOTHOLIEHHE cocTaBiseT He 3:1, a
2,99:1,01.

[IpuurHbBl pa3nuuuil TEOPETUUYECKH OKUIAEMOro M (PaKTUYECKH IMOJIyY€eHHOTO pac-
LIETUIEHUS] MOTYT 3aKJIF0YaThCS B CIIEIYIOIIEM:

1. 'nbens ramer u 3UroT (B pe3yapTaTe HEOIArONpPUATHBIX (PaKTOPOB).

2. HenocrarouHslit 00beM BEIOOPKHU.

Pacwennenue no gpenomuny npu oueubpuonom cxkpewusaruu. JIuruOpuIHBIM Ha3bI-
BAIOT CKPCIIUBAHHUE POJUTEIHCKUX (OPM, pa3IUYaAIONIUXCs 10 JABYM IapaM IPU3HAKOB (Ha
MpUMepe TOpoxa: Mo OKpacke u GopMe CeMsH).

YcioBHble 0003HaUEHUS T€HOB:

A —xenTas OKpacka ceMsiH;B — riajkas Gopma ceMsiH;

a — 3eJIeHast OKpacKa CeMsiH; b— MOPIIMHUCTasE OopMa CEMSH.

Cxema ckpelyBaHus i MoydeHus: Tuopuaos F1:

P AABB X aabb
? J

Kenteie rnaaxkue 3esieHble MOPILMHUCTBIE
CEeMeHa ceMeHa
l'amersr: @ @
Fy:
1 AaBb
JKENThIE IVIAJIKUE CEMEHA
B F1 AaBb — Bce cemena xenToie, riaaakue. BeimonHsercs neppoiid 3akoH I'. Mene-
TS
Cxema ckpeluBaHus Ui NOJy4eHUs] THOPHUI0OB BTOPOTO MOKOJICHHUS:

P AaBb X AaBb
? d

B notomctBe o1 camoonsuienus 15 rubpuansix pacrenuit F; I'. Mennens nonyuun B
F2 556 cemsin, 3 Hux Obut0: 315 — xenthix raaakux; 101 xenTeix MmopmuHuCTHIX; 108 3eme-
HBIX TJIAJIKUX; 32 3€JEHBIX MOPIIMHUCTHIX.

[Ipu MOHOTMOPHUIHOM CKPEIIMBAHUHU [IPU MOJIHOM JOMHHHUpOoBaHUM B F, HaOnronaercs
paciuernseHie no GeHoTUuIy Ha JBa Kjlacca B COOTHOUIEHUH 3 : 1, a 110 T€HOTHUILY — B COOTHO-
menun 1 :2: 1.

Ecnu nmpencraButh, uTo Kaxkaas ajienbHas napa Aa u Bb Bener ce0s Tak ke, Kak U
[P MOHOTUOPHJIHOM CKPEIMBAHUH, TO €CTh HE3aBUCUMO, TOT/Ia 3TU aJIE]H B PABHOM KOJIH-
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4yecTBe MOT'YT (pOpMHUPOBATh 4 THUIIA TaMET: , , , . [Ipu omnopoTso-

PEHUM IPOUCXOAUT ClydailHOEe 00beIMHEHNE BCEX KaTeropuil raMeT Mo cieayrome popmy-
ne (IAB+ Ab+1 aB+1ab) (1AB+1Ab+1 aB+ ab).

B tabnune npuBeneHo paciiensieHue no GeHo- u reHoTuy B F,:

Pacmieruienne o heHoTHy Pacmieruienne o reHOTHITY
deHoTHIT COOTHOIIIEHHE FEHOTHII COOTHOIIIEHHE
1
Kenrwie 9 AaBB 2
rinajgkue (A—B—) AABD 2
AaBb 4
Hroro: 9
XKenteie 3 AAbD 1
MOPIIUHHUCTBIC (A—Db) Aabb
Hroro: 3
3enensle 3 aa BB 1
riiajakue (aaB-) aa Bb 2
Hroro:
3eneHbIe 1 aabb 1 1
BCEI'O 4 xnacca 9 KiaccoB

CootHomenue penorunos B F,:9:3:3:1 (3.16)

CootHomienue reHoTunoB B F,:4:2:2:2:2:1:1:1:1(3.16)

Tpemuii 3axon I. Menoenss — 3aKOH HE3aBUCHUMOTO HacleOBaHUS. DPopmyrupos-
Ka:TIpU TUTHOPUTHOM U 00Jiee CIOXKHBIX THUIAX CKPEIIMBAHMSI PACIICIITICHUE TT0 KK 10 mape
MIPU3HAKOB MPOUCXOIUT HE3aBUCUMO JPYr OT JApyraB COOTHOUIEHHH, Oiau3koM 3:1, kak mpu
MOHOTHOPUHOM CKPEIIMBAHUU.

Uto0Obl yOenuThCs, YTO BBINOJHSIETCA TpeTuil 3akoH I. Mennens, HeoOXoaqumMo mpo-
aHAJIM3UPOBATH HACleAOBaHUE KaXKJOW Napbl MPU3HAKOB B F,0TA€IbHO OT JIpyT OT zpyra.

[Ipu 3TOM OKa3bIBaeTCsl, UTO pacIlEIJICHUE no oKpacke ceman B F, mpoucxoauT B ciie-
nyromieM cooTHomenuu: 12/16 xenteie (cpenu Hux: 9/16 xenteie Tnankue + 3/16 xenteie
MopiuHUCThIe) U 4/16 — 3enensie (3/16 3enensie rnaaxkue + 1/16 3e1eHble MOPIIUHUCTHIE).
Takoe pacuiernyieHue MOXHO yYIIPOCTUTh U IPEICTaBUTh Kak 3:1.

Pacmennenue B F, no gpopme cemsin mpoucxomut B cienyromeM cooTHomennu: 12/16
rinagkue (cpeau Hux: 9/16 xentoie rnaakue + 3/16 3enenble raaakue) u 4/16 — MOPIIMHUCTBIE
(3/16 xentble MopuIMHKUCTHIE + 1/16 3enenbie MopiMHUCTBIE). Takoe paciienyieHlue B KOHeu-
HOM HTOT€ Takxe cocrasisieT 3:1.

Takum 06pazom, pacuiemieHue o Gpopme 1 OKpacke CeMsiH Topoxa MPOUCXOAUT He3a-
BHUCHMO JIpYT OT Jpyra B COOTHOLIEHUH 3:1, Kak Ipu MOHOTMOPUAHOM CKPELIMBaHUH.

IIpn n3yueHnn tperbero 3akoHa I'. MeHnens, 3aKkoHa HE3aBUCHMOIO HACJEI0BAHMS,
ClIeyeT MOMHHUTb, YTO OH KacaeTcsi He3aBUCHMOTIO HACJIEJJOBAHUS XPOMOCOM, d He 2eHOS.
OueHb BaXKHO YSICHUTb, UTO He3asucumo (coriacHo 3akoHam ['. Menpaens) HaciaenyroTcs Te
MIPU3HAKU, KOTOPhIE KOHTPOJIUPYIOTCS ALIeIbHbIMU 2eHaMu. DTH T€Hbl HaXOJATCS B Pa3HbIX
(necomonozuunwix) xpoMocoMax. Hanpumep, B cityyae ITUrHOPUAHOTO CKPELMBAHUS, aJuIeIN
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OJIHO Mapbl F€HOB PACIIOJIOKEHBI B OJJHOM Mape rOMOJOTHYHBIX XPOMOCOM, a aJlJIeNIN JIpyroi
napbl T€HOB — B IpYroi ape rOMOJIOTMYHBIX XPOMOCOM:

AT T4 BTt1b

Amnens Aa, onpenensonias Annens Bb, onpeaensionias
OJIMH IpU3HAK (OKpaCKy CEMSH) Apyroi npusHak (popmy cemsiH)

Koumponw 3a pacuwennenuem. I'eneTnueckuil aHanu3 BKIIIOYAET: ONMCaHUE THOPUTIOB,
KOJIMYECTBEHHBIN yUeT pacilelVIeHHUsI BTOPOTO WM TPEThEro MOKOJICHUH, aHAJIN3 0KUAAEMbIX
1 (pakTHUECKU MOJYYEHHBIX YMCel B pacluerjieHuu. s mociaenHero He0OXoAuMoO cAenaTh
CHelHalIbHbIE PACUETHI.

Hanpumep, I'. Mennens npu AUruOpuAHOM CKPELIMBAHUM PACTEHUN ropoxa MOJIydus
HEKOTOpoe (PaKTHUECKOE pACLIEIUICHHE IPU3HAKOB BO BTOPOM IOKoJIeHUH. ClielyeT OLleHUTb,
HACKOJIBKO 3TO (paKTHUECKOE pacHUICIVIEHUE COOTBETCTBYET TEOPETUUYECKU OXKUAEMOMY pac-
merieHuto 9 : 3 : 3 1 1 npu AuruOpuAHOM CKPEIIUBAHUH.

B ombite Menienss Bo BTOpOM MOKOJIEHUH ObUIO MOJY4eHO 556 ceMsiH ropoxa, B TOM
grcne: 315 — sxenteie rnagkue, 101 — 3enensie rnankue, 108 — sxenThie MOPIIMHUCTHIC U 32 —
3€JIeHbIE MOPLIHHUCTBHIE.

Buviosueaemcs cunomesa: HacnenoBaHue NPU3HAKOB OKPACKU U (OPMBI CEMSIH Y TOpO-
Xa MPOUCXOJUT B COOTBETCTBHM CO BTOPHIM 3aKOHOM I'. MeHienst — 3aKOHOM pacIIeIIeHHUS.
Torpa pacuienyieHue BO BTOPOM MOKOJIEHHUU ITPU TAKOM CKpEIIMBaHUH JOJDKHO ObITh 9:3:3:1.

Jljig mOATBEP KAEHUS WIN ONPOBEPKEHUS 3TOM TMIOTEe3bl TpedyeTcs HaillTh dakrTuye-
CKO€ pacllerieHre NPU3HaKoB B F, U CpaBHUTH €ro ¢ TEOPETHUUECKU OXKHJIaEMbIM paclieruie-

HueMm 9:3:3:1 ¢ moMOIIBIO KPUTEPHUS XU-KBAIIpaT ( X2 ).
B crnenytomeii Tabnuie moxkaszaHo (paKTHUECKH TOIYUYEHHOE PACIICTIICHHE:

deHoTHII
JKEJIThIC JKEJThIC 3CJICHBIC 3CJICHBIC
TJIAJIKAE | MOPIIMHKUCTBIC | TJAJAKUE | MOPIIMHUCTHIC
CeMeHa, IIT. 315 108 101 32
TeopeTndeckoe paciierieHue 9 3 3 1
DaKTUUECKOE pacHICTUICHIE 9,84 3,38 3,16 1

Nwmes teopernueckoe paciuervienue 9:3:3:1, onpenenum QpakTHueckoe COOTHOLIEHUE
CEMSIH:

1. Ilycts 32 3eneHbpIX MOPIIMHUCTBIX CEMEHHM COCTABIJISIIOT OJHY 4YacTb U COOTBET-
CTBYIOT TEOPETUYECKOMY OKUJAHUIO.

2. Torga 3eeHbIX TIaOKAX CEMSH J0KHO ObITh: 101 : 32 = 3,16 yacTu.

3. XKenTbix MOPIIMHUCTBIX CEMSAH JOJHKHO ObITh: 108 : 32 = 3,38 yactu.

4. XKenThIX ri1agKux ceMsH JOJDKHO ObITh: 315 : 32 = 9,84 yvacrtu.

Takum oOpa3om, pakTHUeCKH IMOJIydeHHOE paciiersieHue B F, B TouHOCTH He coBma-
JTAET C TEOPETHUYECKUM pactieruieHueM 9:3:3:11 HEeCKOJIbKO OTJIMYAeTCs OT Hero. Paznuuus

MCXKAY ABYMs PACIICINICHUAMUA MOYXHO OLOCHUTH C MIOMOINBIO KPUTCPUA XZ " pacCMaTpuBaThb

JIBa BBIBOJIA!
1. Pacmiennenus COOTBETCTBYIOT APYT IPYTry, a pa3iaudus MEXAY HHUMH HOCAT Ciy-
YJaifHbIN XapakTep, U UMU MOXXHO IIPEHEOPEYb.
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B stom ciywae Mbl moaTBepkaaeM paboudyr0 THUIOTE3Y UM YTBEPXKIAeM: OKpacka u
dhopma ceMsiH y TOpOoXa HacleayroTcs o BTopomy 3akoHy I'. Mennens, tak kak B F, HaOmro-
naeTcs pacuierienne GeHoTuoB B cooTHomennu 9:3:3:1.

2. PacuieruieHyst JOCTOBEPHO OTIMYAOTCS IPYr OT Jpyra, OTKIIOHEHHE HECIy4ailHO, U TO-
r71a pabodasi TUTIOTE3a HE MOATBEP)KIACTCS, U TPeOYeTCs BBIIBUHYTH JPYIyIO THIIOTE3Y O XapaKTe-

P€ HaCJICAOBAHM:.

JlJis OLIEHKH COOTBETCTBHS PACIIEIUICHUN CleAyeT paccuuTaTh (PaKTUYECKUH KpuTe-

puit xu-kBajapar ( X%;,) U CPaBHUTH €0 C TEOPETUUECKUM (TaOIMUHBIM) 3HAYCHUEM ( X‘2T).

2 .
[Topsinok pacuera X(p IIPUBOJUTCS B CIENYIOLIEH Tabaule:

Umcno ceMsH ¢ GEHOTUTIOM, IIT.
INokazarenn KENThIC KENThIC 3eNeHbIe 3eNeHbIe
TJIaaKue MOPHIMHHCTBIC TJIaaKue MOPHIMHHCTEBIC
dakTHuecKoe
pacierienue (p) 315 108 101 32
9,84:3,38:3,16:1
Teopernueckoe
pacmeruienue (g) 32 x9 =288 32x3 =96 32 x3=96 32
9:3:3:1
Otknonenne (d) =p - g 27 12 5 0
KBagpat otkiionenus (d2) 729 144 25 0
#/q 2,53 1,5 0,26
Yep=3(d 1 g) — 2,53+ 1,5+0,26+ 0= 4,29

OOparutre BHUMAaHHE, YTO UCXOJHBIC 3HAYEHUS B pacueTax — 3TO (HaKTHYECKH TOTy-
YCHHOE U TCOPSTHUYECKU OKUACMOE KOJIMYECTBO CEMSIH.

TeopeTrueckoe KOJIMUECTBO CeMsH (TEOPETHIECKOE paciieryieHue (¢)) — 3T0 TaKoe Ux
KOJIMYECTBO, CKOJIBKO OBbI X MOJIYYHIIH, €CJIM ObI UMENTM TOYHOE pacieruienue 9:3:3:1.

JlJis pacdera TEOPETUYECKOTO KOJIMYECTBA CEMSIH MBI MPUHUMACM KOJMYECTBO 3e1e-
HBIX MOPIITUHUCTBIX CEMSH 33 SIUHUITY (TaK KaKk UX B TCOPUH OJTHA YACTh) U 3alMChiBaecM — 32

LITYKH.

Torna »enThIX MOPIIMHUCTHIX U 3€JICHBIX TJIAMKUX OyAeT (X MO TpH YacTu): 32 X 3 =

96 mTyk, a )xenTbix rnaakux (9 yacrei): 32 x 9 =288 mTyk.

VYY)
Jlanee pacdeTsl BEIyTCs MO CTOJIONAM IO KaXAOMY (DEHOTHITY, a KpUTEpU X(]) pac-
CUHMTBIBACTCS B MOCJIETHEN CTPOUKE TAOIUIIBI KaK CyMMa.

2 .
[TosrydeHHOE 3HaUEHME X(])cpaBHHBamT c X‘2T, KOTOPOE ONPEAEIIAIOT 110 CIeAYyIoIel Tadu-

e:
Yucno JloBepuTenbHas BEPOSITHOCTS (P)
CTCIICHEH

cBOGO BT df 0,01 0,05 0,20 0,50 0,70 | 0,80 | 0,90 | 0,95 | 0,99
1 0 0,004 | 0,016 | 0,064 | 1,148 | 0,455 | 1,642 | 3,841 | 6,635
2 0,020 | 0,103 | 0,211 | 1,446 | 0,713 | 1,386 | 3,219 | 5,991 | 9,210
3 0,115 ] 0,352 | 0,584 | 1,005 | 1,424 | 2,366 | 4,642 | 7,815 | 11,34
4 0,297 | 0,711 | 1,064 | 1,649 | 2,195 | 3,357 | 5,989 | 9,488 | 13,28
5 0,554 | 1,145 | 1,610 | 2,343 | 3,000 | 4,351 | 7,289 | 11,07 | 15,08
n
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B ocHOBe cTaTHCTHYECKHX pacucToB, NMPUHATHIX B CEIIbCKOXO3IHCTBEHHBIX uccieaona-
HUSIX, JIOKUT CIIETYIOIIee MOJI0KEHHE: OIMOKa CUUTACTCS CITyJallHOM, €CJIM OHA BO3HUKAET pe-
xe, ueM 1 pa3 Ha 20 cityyaeB, TO €CTb C BEpPOSITHOCTBIO He Oosee 5%. Toraa paboyas runoresa
[IPUHUMAETCS C JOBEPUTEIbHOI BepoaTHOCTHIO 95% (0,95). Oro 3Haumt, uto B 95 ciyyasx u3
100 paGouast runoTe3a HOATBEPAUTCSL.

Uwucno creneneit cBo00 b1 (df) onpenensitor o ¢opmyine n-1, rae n — yucio (HeHOTUIH-
YECKHX KJIACCOB, MOJTYYCHHBIX TIPH PACIIECTIICHHUH.

B namem ciyuae pacuierieHne Ipu3HaKoB Mpoucxoauio Ha 4 kmacca (9:3:3:1), cue-

JI0OBATEJIbHO, YHCIIO CTeNeHel cBoOo bl paBHO 3, a X7 paBHo 7,815.
Jlanee nenaeTcst OTHO W3 IBYX 3aKJIIOUCHHI:

1. Ecim X§b< X‘zT, TO (AaKTHUECKOE paCIICIJIEHUE COOTBETCTBYET TEOPETHUECKU
oxxuaemMoMy. Pasnuuus Mexay HUMM HOCAT citydaiiHblil Xapaktep. Okpacka u ¢popMa ceMsiH
y ropoxa HacleAayrTcs 1mo 3akoHaMm [. Menaens, Tak Kak BO BTOPOM THOPHUIHOM MOKOJICHUH
HaOmrogaercs pacmeruienue 9:3:3:1.

2
2. Eciu X(p> X‘zT, TO (PaKTHYECKOE M TEOPETHUUYECKOE PACIICIICHUS Pa3IMYarOTCs

JOCTOBEpHO. Paznmuuus Mexay HUMH HECIydailHbl U 00YyCIIOBIEHBI 00JIee CIOKHBIM Xapak-
TEPOM HACJICIOBAHMS M3y4aeMbIX MPU3HAKOB, TPEOYETCS MOTOJHUTEIBHBIN TOWCK 3aKOHOB
HacJIeI0BaHUsl.

B nmammx pacuerax X‘gp =429 < X2T =7,82, cnegoBaTenbHO (PaKTUUECKOE paciierie-

Hue 9,84 : 3,38 : 3,16 : 1 coorBeTcTBYeT Teopernueckomy 9:3:3:1. Paznuuus Mexay HUMU
HOCST CITy4alHBIN XapakTep, U pabodasi THITOTe3a MOATBEPXKIACTCSA: OKpacka u (opMa CeMsH
y ropoxa Hacleayrorces no 3akonam I'. Menaens.

Memoo K nenpumenum 6 mex cayuasx, Kko2oa o00vem 8blOOPKU HEOOCMAMOYECH, 6

O00UH U3 MeopemuyecKu paccuumaHHbiX K1accos nonaoaem menee 5 ocobell; a makaice K 3Ha-
YEHUSM, BbIPANCECHHBIM 8 NPOYEHMAX U OMHOCUMENbHBIX YUCTIAX.

Takum o6paszom, IS pacdyeTa KpUTEpHsi COOTBETCTBHUSI HEOOXOUM JIOCTATOYHBIN 00b-
eM BbIOOpkH. YeM OoJibliie 00beM BHIOOPKH, TEM TOUHEE OLIEHKA.

CrnenyeTr MOMHUTh, YTO HAcJIE€JOBaHUE MIPU3HAKOB MO 3akoHaM I'. Mennens npoucxo-
JUT JIOCTAaTOYHO PEJKO, TaK KaK IIPU 3TOM TpeOyeTcsi COOMIOAEHHE CAEAYIOIINX YCIOBHI:

1. [Ipu3HaKK NOKHBI KOHTPOJIMPOBATHCS AIJICITEHBIMU T€HAMH.

2. 'eHbl AOKHBI PACMOJIAraThCs B pa3HbIX, TO €CTh HETOMOJIOTMUHBIX XpOMOCOMax (yclio-
BHE OTCYTCTBUSI CLICTJICHUSI T€HOB).

3. IIpoBoAMTH CKpENMBAaHUS HEOOXOIMMO HA JIUTUIOUIHOM YPOBHE.

4. JloyoKHa OCYILIECTBIISITBCS PaBHAS BEPOSTHOCTh OOpA30BaHMsS TaMeT BCEX THIOB (yCIo-
BHE OTCYTCTBHSI HApYLLEHUH ITpoliecca Meiio3a).

5. Heobxonumoe ycioBHe — OJTHOBPEMEHHOE CO3pPEBAaHUE M paBHAas BBLKHUBAEMOCTh
MYKCKUX U )KEHCKUX TaMeT.

6. JloikHa OTCYTCTBOBAaTh M30MPATENBHOCTD (CENEKTUBHOCTh) IPU OIUIOJOTBOPEHUU
ramMeTaMH BCEX THTIOB.

B3aumnvie — 310 cKpeuMBaHUS ABYX POJUTENbCKUX (POpM, KOrja B OJHOM Cllyyae
nepBas ¢opMa SBIISETCS MAaTEPUHCKOM, BTOpas — OTIIOBCKOM, a BO BTOPOM ciIydae — Hao0o-
pOT, BTOpasi poauTeNibCcKas popmMa — MaTEepUHCKas, a epBasi — OTLOBCKasl.

Ilpusedem cxemy makux cKpewusaHuii:

P A4 X aa P aa X AA
? d )
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[Topasinsroniee OOJBIIMHCTBO BO3/EIBIBAEMBIX YEJIIOBEKOM PAcTeHH — 000emoJble,
MMOATOMY ITPOBEACHUE TAKUX CKPEITUBAHUM JIJIS TTOTYyISHHUSI THOPUTHOTO MIOTOMCTBA HE BBI3BI-
BaeT TpyAHOCTeH. B oJlHOM ciydyae KacTpaluu MOJBEPraroTCsl IBETKU OJIHOM POJUTENbCKON
¢dopmsl (AA4), a B Apyrom ciryyae — Apyroi (aa).

bexxpoccol (0T anr.: back — Hazan u cross — nepecekarh, CKpeluBaTh) — CKpeIuBa-
HUS MEXKIy THOPHUJIOM U OJTHOM U3 poautenbckux ¢opm. IlpoBoasar B Tom ciaydae, Kornaa Xo-
TAT YCUJIUTh B MOTOMCTBE MPH3HAKK OJHOW M3 pOAUTENIbCKOUN (hopmbl. Hampumep, mpu co-
3JaHUH YCTOWYMBBIX COPTOB, CTEPUIILHBIX aHAIOTOB (PEPTHIBHBIX JTUHUN U IPYTUX CIydasx.
Cxema CKpeluBaHus CIeIyIoIas:

P 44 X aa

? 3
F1 Aa
P 4a X AA
? d
F2 AAa

P Ada X _AA
? 3
F3 AAAa

Y TakK Jiajee, Moka He Oy/eT MoydeH KeaaeMblil 3P QexT.

Ananuzupyrouee CKpelluBaHuEe MPOBOJAT, KOTJA XOTAT y3HATh (MpOAHANUZUPOSAMD)
TeHOTHUII HEU3BECTHON MaTepUHCKOM (GOpMbI rHOpHIa. AHAIU3UPYIOLIIUM HA3bIBAIOT CKPEIU-
BaHHME THOpHUIA C PEIIECCUBHON TOMO3UTOTHOU (opmoit (aa). [lo pe3yapTaTaM Takoro cKpe-
[IUBAHUSA CYIST O TEHOTHUIIE MaTEePH.

Ilpumep. Kentozepnas hopma ropoxa MOXKET OBITh NMPEJACTaBICHA ABYMS T€HOTUIIAMU
(44 u Aa). Kak y3HaTh, KaKOB T€HOTHI 3TUX ceMsH? YTOObI OTBETUTH HA 3TOT BOIPOC, HEOO-
XOJMMO MPOBECTH aHAIM3UPYIOIIEE CKPEIIBaHHE.

Jjig nosydeHust OTBETa Ha BOIIPOC CEMEHA BbICEBAIOTCS, BO BPEMS LIBETEHUS IIPOBOIUT-
Cs1 KacTpalysi IBETKOB U Ha PhUIbIIA TECTUKOB HAHOCUTCS MBLJIbIIA 3€JIEHO3EpHOM (GOpMBI (aa).

T'enomun u ¢henomun cemsam copoxa:
AA — ceMeHa KeTbIe Aa — ceMeHa KeJTbie

Cxembi ananusupyrouieco CKpeuwueanusl

P A4 X aa P Aa X aa
? 3 ? 3
Pezynomamul ckpewueanus:
Fada Fada: aa
100% ceMstH KeThie 50% — xentrie, 50% — 3e1eHbIe
(1-i Bapuanr) (2-11 BapuaHT)

[lo pe3ynpTaramM aHATU3UPYIOLIETO CKPELIMBAHUS MOYKHO CYIUTh O T€HOTHUIIE MAaTEpUH-
cKkoi (popMbl, KOTOpas B mpuMmepe Obula HaM Heus3BecTHa. Eciu B pe3ynbraTe aHaIM3UpyIOIIEro
CKpeIllMBaHMs BCE IOTOMCTBO MMEET OAuH (PEHOTHUIl — BCE CeMEHa kenThie (1-i BapuaHT), TO 3T0
3HAUUT, YTO B CKPEIIMBAHUAX y4acTBOBAIa TOMO30roTHas (hopma, ¥ TeHOTUI MaTepu — AA.

Ecnu B Fa npoucxoaut paciierienye (2-i BapuaHT), TO 3TO CBUJETEIBLCTBYET O TOM, YTO
MatepuHcKas (hopma Obu1a ruOpHUIHON U ee TeHOTUN — Aa.

CkpemuBanue (HopM, pa3IMyarolUXcs 110 TpeM U 0ojiee IpU3HAKaM, HA3bIBAIOMm No-
JUSUOPUOHBIM.
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Ipumep. CKpecTHIIH JIBa COPTA ropoXa, Pa3IMYAIONIUXCS TI0 TPEM ITapaM IMPU3HAKOB:
A — KenTele, a — 3eIeHBIC;

B — rnankue, b — MOPIIMHKUCTHIE,

C — cepas KOxXypa, ¢ — 6enast Koxypa.

Cxema CKpelIuBaHus CIICIyomas:
P AABBCC X aabbcc
? J

F1 AaBbCc
Cemena xenThbie, TIaKue, KoXKypa cepast.
Tpurerepo3urora — equHOO0Opasue
[TpoBenu caMOOTNBUICHHE PACTEHHH MEPBOTO TOKOJICHHS IUIS TIOyYSHHsT THOPHIHBIX
CeMsTH BTOPOTO TIOoKoJIeHHsT CxeMa CKpenIuBaHus:

P AaBbCc X AaBbCc
? )

Tpurerepo3urora opmupyer 8 THUIIOB ramMeT, KOTOpble NMpU OOBEAUHEHUU MOTYT
chopmupoBath 64 3UroThl, NpUBEJACHHbIE B perieTke [lennera:

MeThid ABC ABc AeC Asc aBC aBc asC asc

ABC

ABc

AeC

Asc

abC AN
abe DN

auc D00

- N ]

Ipu TpUrHOPUIHOM CKpELIMBaHUHU pacllelieHne B F,ro (eHoTuIry mpoucxXoauT Ha 8 Ki1accoB B
cooTtHomIeHnH: 27:9:9:9:3:3:3:1 = 64, o reHoTHITy pacIierieHre 6oee CI0KHOE.

Jns onpeneneHus yncia EHOTHUITMYECKUX W TEHOTHUITUYECKUX KIIACCOB B TIOTOMCTBE HCIONB3YIOT
ob1me (hopMyIibl paclieruieHust. B cirydae moiHOro JOMHHUPOBAHUSI PH3HAKOB 3T (POPMYIIBI MOXKHO BBI-
BECTHU U3 PACIIEIICHUH IIPU MOHO- ¥ IMTHOPHIHOM CKPEIIIBAHUSIX.

Yucno peHOTUITUYECKUX KIIACCOB TPH PACHICINICHHH B MOHOTHOPUIHOM CKPEIIMBAHHN PABHO
nByM (3:1), uncino reHorunuyeckux kinaccoB — tpeM (1:2:1). Tlpu aurHOpUAHOM CKpEelMBaHHU STH
qrcia YBEIHMYUBAIOTCS COOTBETCTBEHHO: IO Yucly (GeHorunoB — 1o derbipex (9:3:3:1) u 1o BocbMu

0 YKMCITy TeHOTHIOB (4:2:2:2:2:1:1:1:1). B o0rmiem, paciiemnierue no GeHOTUITY PaBHO 2" a pacuien-
JICHHE 10 TeHOTHITY — 3'—3T0 U ecTh 001mast GopMyIa pacIierICHHUs.

3nas obmyie GOopMyIbl, MOXKHO MOJICUATATH YHCIO KIAccOB (DeHO- U TEHOTHIIOB YIS JIF00O0T0
YHUCIIa Mmap IPU3HAKOB.

Ilpumep npuBeicH B CieAyOIICH TaOIMIIe
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Denotunn T'enotun
Yucno nap| gucio YHUCIIO
Tun pacuerneHus o
annenei | geno- COOTHOIIIEHHE reHo- COOTHOILIEHHE
THIIOB THIIOB
MonorubpuHoe 1 2 3:1 3 2:1:1=4
N2 .1\ 2—
MrHGPUIHOE o) 2_ 3:1H)==16 2_ (2:1:1)*=16
A P =4 9:3:3:1 37=9 4:2:2:2:2:1:1:1:1
N3
TpurubpunHoe 3 3_ (3:1)” =64 3_ 1103 =
P P =8 27:9:9:9:3:3:3:1 37=27 (2:1:1)7 = 64
IomiruGpuoe o 2" (3:1)" 3" (2:1:1)"

3Has o011yo GopMyIly paciierieHus, MOKHO TOJCYUTATh, HATIPUMED, YTO YUCIO (EHOTHITH-
4 4
YECKMX KJIACCOB MPH TETParuOpHIHOM CKpeIlMBaHuU Oyaer 2 = 16, a reHoTHIHUYeckux — 3~ =81;

MPH TeKCAarnOpUIHOM CKPEIIMBaHUH COOTBETCTBEHHO 26= 64u 36 =729.
Xpomocomnaa meopus Hac1e0cmeeHHOCHU

B 1906 r. V. barcon u P. Ilenner (AHrMsl) B ONbITax MO CKPELIMBAHUIO AYIIMCTOIO
rOpoIIKa OOHAPYKUIIU SIBIIEHUE "npumsscenusn”, Korna TpPHU3HAKK HACIEIOBAINCH BMECTE
(CIIeTUICHHO) ¥ HE TOTYMHSIINCH 3aKOHY He3aBUCMMOTro HacienoBanus ['. Menzaens. B onbite
[IpeIoIaranoch TMruopuanoe ckpemuBanue Lathurusodoratus. B F2 nipu aToM 05kuM1a10Ch
MOJIyYUTh MEHJIEJIEBCKOE paclieryieHue Ha 4 kiacca (eHOTUNOB B cooTHouleHuu: 9:3:3:1.

OpHako cBOOOIHOM MepekOMOMHALIMY TPU3HAKOB MOJYYEHO HE ObLIO — MOAABIISIOIIEE
quciio ocobert F2 nmenu ncxoaHoe couetaHue Npu3HAKOB, CBOMCTBEHHOE poauTesam: (A—B—)
u (aabb). [lonydeHHbie pe3ynbTaThl HA TOT MOMEHT BPEMEHH YYCHBIC OOBSICHUTHHE CMOTJIN.
[Tonumanue 3TUX pe3yabTaToOB CcTajao BO3MOKHO B 20-e roapl XX Beka, Onarojaapsi pabotam
Tomaca MopraHna u ero nkoJisl.

CornacHO 3aKOHOMEPHOCTSIM HacJIe/IOBaHUs, YCTAaHOBJIEHHBIM MeHzeneM, He3aBUCUMOe
KOMOMHHUPOBaHHE T€HOB MPOUCXOUT TOJBKO MPH YCIOBUH, YTO TEHBI HAXOMATCS B Pa3HBIX He-
TOMOJIOTMYHBIX XpoMocoMax. McXo/ist U3 3TOro MOJIOKEHHUS, YUCIIO TE€HOB Y OPraHu3Ma 00IHCHO
ocpanudueamuvcs yuciom xpomocom. Ha camom niene 3to He Tak. Yucino XxpomocoMm y 1r000ro
OpraHu3Ma OTHOCHTEIBHO MaJl0 M MOCTOSHHO, OIPEAENSeTCs €ro xapuomunom. Yucino reHos,
KOHTPOJIMPYIONIMX OOJIBIIOE YKCIIO IIPU3HAKOB M CBOMCTB, OYEHb BEJIMKO, U BCETa 3HAYUTEIILHO
MIPEBBILLIAET YHCIIO XPOMOCOM opranusma. CienoBaTesbHO, B OJTHOW XpPOMOCOME HaXOJUTCS HE
OJIMH T'eH, @ MHOXECTBO.

Hanpumep, y Drosophyla melanogaster 2n=8, a uucio reHoB Oonee 7 ThIC.; y
Homosapiens 2n = 46, a uncno renoB 6osee 50 ThIC.

3Has 3TO, CIEIyeT TMPHU3HaTh, 4yTO 3-i 3akoH [. MeHnmens — 3aKOH HE3aBHCHMOTO
HACJIEIOBAaHUS MPU3HAKOB, UMEET OTPaHUUYEHUE, OH XapaKTepU3YyeT He3a8UCUMOe HACLed08a-
HUe XPOMOCOM, d He 2eHO8.

Joctrxkenus: nutosiorny B kKoHUEe XIX 1 mepBoM JecITIIIETHH XX BEKa CO3AI yCIIO-
BUS U OHUMaHUS 3akoHOB ['. Menzemns. OTKpbITHE pactipeeieHuss XpOMOCOM TIPH PeyKIH-
OHHOM JIEJIEHUH U OIUIOJI0TBOPEHHH MOKA3ald, YTO HE3aBUCHMOE MEHJIEJIEBCKOE HacleI0BaHUE
CBSI3aHO C XPOMOCOMaMH — OCHOBHBIMH HOCHUTEISIMHA T€HOB. OTHAKO MPSMBIX JaHHBIX, TOKA3bI-
BAIOIIMX, YTO TE€HBI JIOKATH30BaHbI B XPOMOCOMaX, K TOMY BPEMEHH eIlie He ObLIO.

OCHOBOIT0JIO)KHUKOM XPOMOCOMHOW TEOPUM HACIEACTBEHHOCTH CUUTAIOT aMEepUKaH-
ckoro yueHoro T. Moprana. B 1910-1911rr. T. Mopran u ero coTpyIHUKU OOHaApYKUIU
CIEIUICHHOE HAaclIeJOBaHWE TPHU3HAKOB Yy IUIOJAOBOM MYMIKH-Apo30oduinel (Drosophila

110



melanogaster). OHU BIIEpBBIE II0OKA3aJIM, YTO I'E€HBbI JIOKAJIIM30BaHbl B XPOMOCOMAaX, 3aHUMAIOT
B HUX OIPEIEIIEHHOE MeCTO — JIOKyc. OHU MOKa3aJiid B3aUMOCBSI3b MEX]y KOHKPETHBIMU Te-
HaMU U XpOMOCOMaMH, YCTAaHOBHJIM, YTO T'€HbI B XpOMOCOMAaX pacrojaraiorcs JMHEHHO U 00-
pa3yroT TPYIIB CUEIUIEHUS COOTBETCTBEHHO TalUIOMIHOMY YHCIY XPOMOCOM OpraHu3Ma.
bb110 MOKa3aHO, 4TO I'E€HBI, JIOKAJIIM30BAaHHBIE B OJHOW XPOMOCOME, HACIEAYIOTCS BMECTE, TO
€CTbh CLCIICHHO, U IPU MEN03€ NONaAaloT B OAHY I'aMETYy.

OpnHako cueneHue peako ObIBaeT IMOJIHBIM, IOpa3/lo 4alle BCTPEYaeTCs HENOJHOE
CLIEIIJIEHUE T€HOB, IPUYMHON KOTOPOTO SIBIAETCS KPOCCUH208ep — OOMEH IeHaMH MEX[IY Io-
MOJIOTMUHBIMHM XpOMOCOMaMH B Iipodaze meiiosa 1. Kpoccunrosep nzmeHsier nosnoxeHre reHoB
B FOMOJIOTHUHBIX XPOMOCOMaX, BEJET K UX NEPEKOMOMHAIIMU U PACIIUPSET BO3MOKHOCTH KOMOU-
HAaTUBHOM N3MEHYMBOCTH, YTO BECbMA BAXKHO 11 0TOOPA, SBOJIFOLIUH U CEJICKLIUH.

B cnydae cuenneHHOro HaciieJOBaHHsI T€HOTUI AUTETEpO3UroTsl AaBb npuHsTO 3a-

IIACHIBATH _b [Ipu Takoii popme 3amucH JIErkKo ONPEIENUTh raMeThl C KPOCCUHIOBEPOM U
a

0€3 KpOCCHHTOBEPA.
JlureTepo3urora B cirydae MOJIHOTO CIETUICHHsI, TO €CTh €CJIM KPOCCHHIOBEp HE MpO-
UCXOJUT, 00pa3yeT J1Ba TUIla FaMeT:

&) @

1/2 1/2
50% 50%

B CJIydac€ HEIIOJIHOI'0 CHEINICHHA, TO €CTh KOraa KPOCCHUHI'OBEP MPOUCXOANUT, JUT'CTC-
po3uroTa o6pa3yeT YCTBIPEC THUIIA I'aMET — JIBa TUIIA HEKPOCCOBEPHbIX U JIBa TUIIA KpOoccoeep-

@ © @ @

>25% >25% <25% <25%
N\ J N\ J
HerOCCOB%BIe TraMCEThbI KpOCCOBeMIC TraMCEThI

JloJ1st KpOCCOBEPHBIX TaMeT Bceraa MeHbIne 50%.
[Ipu cBOOOIHOM K€ KOMOMHHPOBAHUHM XPOMOCOM, TO €CTh NP HE3aBUCUMOM HacJe-
JIOBaHUM I'€HOB, 3Urota AaBb popmupyet 4 Tumna raMeT B paBHOM COOTHOILICHUU:

25% 25% 25% 25%

Bennuuna IMEpEKpeECTa XPpOMOCOM 3aBHUCHUT OT PACCTOAHUA MCKIAY I'CHAMU: YEM 001J1b-
me pacCTOAHUE MCXKAY '€CHaAaMH B XpOMOCOME, TEM 0oJIbIIIE BCPOATHOCTb TOr0, 4YTO OHU B PC-
3y/nbTaTe KPOCCUHIoBepa OYAyT pa3beIUHEHbI U NOMAIYT B pPa3Hble raMeThl, U HA00OPOT.

Ha stom ocHoBanuu T. Mopran npeanosiao)kui, 4To 0 4acTOTe KPOCCHHIOBEpa MOXK-
HO OIpEAETUTh OTHOCUTEIIBHOE PACCTOSHUE MEXIy reHamu. BennmunHy nepekpecta Xpomo-
COM BBIYHCJISIIOT B IIPOLIEHTAaX KPOCCOBEPHBIX 0COOEH — 3TO €CTh MPOLEHT PeKOMOUHAHMHbBLX
oco0eit oT 0011ero ynciia Bcex 0co0ei, MoaydeHHbIX B TIOTOMCTBE JAaHHOTO CKpEIIUBaHUs. 3a
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€IMHHUIlY NIepeKpecTa NpUHITA BeIMYMHA, paBHas 1%, ee Ha3bIBAIOT TAKXKE CAHMUMOP2AHU-
ooti.

Ilpumep. N3BeCTHO, UTO MpU aHATU3UPYIOIIEM ckpeniuBanuu B Fa nmosydeno 1000 3e-
peH KyKypy3bl. M3 Hux 36 mt. pekoMOMHaHTHBIX THOpU10B. Ciie10BaTeNbHO, OTHOCUTEIBHOE
paccTosiHUe MEXIy T'€HaMU, KOHTPOJIUPYIOIIUMHU MPU3HAKK OKPAaCKU U (POpPMBI CEMSH y Ky-
Kypy3bl, coctaBisieT 3,6% unu 3,6 CaHTUMOPTaHUIbI.

biok reHoB, pacrnosioXeHHBIX B OJHON XpOMOCOME, Ha3bIBAECTCACPYNNOU CYUENTICHUSL.
Yucno rpymnm cuensieHus y J1iro00ro opraHu3Ma paBHO TalsIONJIHOMY YHCIIYy XpOMOCOM, Tak
KaK KPOCCHHTOBEP MPOUCXOAUT MEXTYy FOMOJIOTHYHBIMU XPOMOCOMAMHU.

Ha ocHoBaHum nepexkpecra XpoMOCOM MOKHO ONpPEAENsATh OTHOCUTEIBHOE PAaCcCTOs-
HUE MEXJly F€HaMH U COCTABJIATh FT€HETUUECKNE KapPThl XPOMOCOM.

I'enemuyeckas kapma xpomocom — 3T0 NOPSAJOK PaCcOJIOKEHUS B HEH '€HOB C yUeTOM
OTHOCHUTEJILHOTO PACCTOSIHUSI MEXKIy HUMH, NPEACTABICHHBIN B Buae cxeMbl. Kpome mecto-
MIOJIOKEHUSI TE€HOB, Ha KapTe OOBIYHO 0003HAYaIOT MECTO YeHmpoMmepbl— NEPBUYHON Iepe-
TSKKU, TIPUBOJST COKpAIlEHHOE HAa3BaHME I'€HOB, a TaKXKE PACCTOSTHUE B CAHTUMOPraHHIaX
OT OJIHOTO U3 KOHIIOB XPOMOCOMBI, IPUHSITOTO 3a HOJIb. ['pymnibl cLenieHus HyMepyloT puM-
CKUMU Luppamu.

Onpedenenue u pazeumue noaa
B renorurme n11000ro pa3aenbHONOIOr0 OpraHu3Ma HaXoAATCs MapHbIe XPOMOCOMBI —

aymocomwl, u HenapHvle (X u Y). Ilo3xke ycTaHOBUIM, YTO HEenapHvle XPOMOCOMbL CBSI3aHBI C
omnpezeneHueM nona. X ctaiu Ha3bIBaTh n008blE XPOMOCOMDL.

| XPOMOCOMBI

TapHbie Hemnapueie
(mosnoBble
(ayTOocombl) X 1Y)

X. I'enkusr B 1891 r. npu u3yyeHun Meiio3a B KJI€TKaX HACEKOMBIX OOHApYKHJI HEU3-
BECTHYIO, HEMAPHYI0 MHTEHCHBHO OKpALIMBAIOUIYIOCA CTPYKTYpY, KOTOopas Obuia UM 0003Ha-
yeHa kak X — HeuzBecTHoe. B 1902 r. K. Mak-KineHr npeanosiouii, 4to TeHeThYecKast poJib
3TOM HEM3BECTHOM CTPYKTYpHI KJIETKU CBsi3aHa ¢ omnpenaenaeHueM noia. B 1905 r. 3. Bunbcon
MIPEAJIOKUIT HA3bIBATh 3TO 0Opa3oBaHue X-xpoMocoMmoil. B nanmpHeleM apyryr HemapHYIO
XpOMOCOMY, OIpPEIENSANIYI0 y psAJa OpPraHu3MOB MYXCKOW TOJ, CTaJIM Ha3bIBaTh Y-
XpOMOCOMO1.

CoryiacHO XpOMOCOMHOM TEOPHM HACJIENOBaHUS TOJ ) OONbUUHCMBA OP2AHUZMOS
ompezenseTcss B MOMEHT oIulof0TBopeHus. [lockonpky nojasisitomniee OOJIBIIMHCTBO Opra-
HU3MOB MMEET JIBE M0JIOBbIE XpOMOCOMBI (1100 XX, 1100 XY), oTHOIIEHHE MOJIOB B MOKOJIe-
Husx (1:1) obecneunBaercs 3a CYET TOTO, YTO OJIMH IOJI SIBJISIETCSI TOMO-, @ BTOPOM — reTepo-
ramMeTHbIM. ['oMorameTHblil 1oJa GOpMUPYET OAUH TUII TAMET IO MOJIOBBIM XpOMOCOMaM.

Hanpumep, 3urora XX ¢popmMupyet ouH TUII raMeT 1O MOJIOBbIM XpPOMOCOMaM

I'ereporameTHsliii o1 GOpMUPYET ABa THUIIA FaMET, Hanpumep, 3urora XV Gopmupyer ramery

C " raMceTy C XpOMOCOMaMH.
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CylecTBYIOT CJIEYIOIKE TUIIBI ONIPEIENICHUS 110J1a, IPUBEICHHbIE B TaOIUIIE:

CoMaThyecKue
I'erepora-
Tun . KJIETKH (10 TIOJIOBBIM XPO-
OO0BeKT METHBIHN
MIIPEACIICHUS T10J14 oL MOCOMaMm)
JKEHCKHE MY)KCKHE
YenoBeK,MIIEKOITH-TAIOIIHE
XY KUBOTHBIE, Ipo30(duia u 00Jib-| MYKCKON XX XY
ITUHCTBO JPYTUX BHJIOB
XY IItnner, 0a004YKH JKEHCKUH XY XX
Ky3neunku .
X0 3 ’ MYXCKOH XX XO
Kion Protenor
XO Moas Fumea JKEHCKUI X0 XX

['eHbI, KOTOpBIE PACTIONIOKEHBI B MOJIOBBIX XPOMOCOMAaX MPH MeHo3e, oM aloT B OJ1-
HYy TaMETy U HACIIEIYIOTCS CIIETIIICHO C TTOJIOM.

Crnenyer OTMETHUTh, YTO Y-XpOMOCOMa HE MOJIHOCTHIO TOMOJIOTHYHA X-XpoMocome. X-
XpOMOCOMa MMEET yYacTKH C T'€HaMH, KOTOpPhIe HE MMEIOT ajllesiell B Y-XpOMOCOME, TaKoe
SIBJICHHE HA3bIBAeTCs TeMU3UTOTON. [Ipr3HaKu, KOHTPOJIMpPYyEeMbIe TAKAMH HEMapHBIMH T'¢HA-
MH, HACJIEAYIOTCS TOJBKO C MOJIOBOU X-XpOMOCOMOI.

BonpmmHCTBO BBICIINX pacTeHUil — 000€moble OpraHu3Mbl (repMadpoaUTHBIC), UX Ta-
METBI HJICHTHYHBI, IOCKOJIBKY Y HUX OTCYTCTBYIOT HEMapHbIE XPOMOCOMEIL. [Ipr 3TOM MyXCKne
raMeThl — CIIEPMHUH U )KEHCKUE TaAMEThI — SHIIEKIICTKA UMEIOT TOYHBIE KOITMH XPOMOCOM (71 — rari-
JIOMJTHOE YHUCII0). Y TaKUX PacCTEHUH MPOSBISIFOTCS Mopdoornyeckue u GU3N0IOTUIECKUE Pa3-
JIMYHST )KEHCKOTO M MY>KCKOTO T10J1a TOJIBKO B Tporieccax qudpepeHIIMpOBKH AIEMEHTOB [IBETKA.

Opnako okoJio0 5% IBETKOBBIX PacTeHUN — 08ydomHble. THIUMMHOYHBIE U MECTUYHbBIE
[IBETKH y HUX PACIIOJIaral0TCsl Ha PAa3IMIHBIX 0COOSX — MY)KCKHX M jKeHCKuX. K Takum pacre-
HUSIM OTHOCSAT BUHOTPAJ, 00JIENHXY, KOHOIUTIO, XMEJb U Ap. Y HUX OTMEYEHO HaJHIUE TI0JI0-
BBIX XPOMOCOM U HaOJIIOAACTCS H01080U OUMOpGhu3m, KOTIa MYKCKHUE U )KEHCKUE 0COOU pas3-
JUYAIOTCSA MEXKTy COOOH.

CueruieHHOE ¢ I0JIOM HaclieZJoBaHHE ObLIO OOHApY)KEHO Y pacTeHHUHl MO3Ke, YueM y
KHUBOTHBIX, B 20-¢ rr. XX B. — y npémsr 6enout (Melandrium album), a 3aTem y maBens, xme-
715, BAHOTPAaJ1a, KOHOIUIH, CIIap KU, JIBIHHOTO JIepeBa, OOJIETIHXH H JIp.

[TosmoBeie X XpOMOCOMBI HACTEIYIOTCSI KPUC-KPOCC, TO €CTh KPeCcT-HaKpecT. DTO 3Ha-
YHUT, YTO OJHA W3 X-XpOMOcoMm Mmamepu BCETIAa TepelaeTcs ChIHY, a CIMHCTBEHHas X-
Xpomocoma oTia — 104epHu.

VY 4enoBeka comocamemubim IBISETCS KEHCKHI T0JI, IOATOMY JICHCTBHE PELIECCUBHO-
ro reHa, KOHTPOJIHUPYIOLIETO PA3BUTHE KAKOU-IMO0 OOJIE3HH, MOKET TIOIABIIATHCS ACHCTBUEM
JOMHUHAHTHOTO aJUIEJIBHOTO TeHa JAPYroud X-xpomocomsi. Takum o0pa3oM, reTepo3UroTHAs
KCHIIUHA SIBJSIETCS. HOCUTENIEM KaKOW-JIMOO HACIENCTBEHHOH OOJe3HH, HO IpPU 3TOM cama
OHa sIBJISIETCS 3/I0pOBOM. Harmpumep, TeHOTHIT MaTepH, HOCHTEIBHUIIBI TeHa TeMOQIINU Oy-

neT—XXh.

JlaIbTOHU3M — LIBETOBAs CIICNIOTA, HACIEAYETCS y 4EJIOBEKAa KaK PELECCUBHBIM IIPH-
3HaK, CLUEIJICHHBIA C X-XpOMOCOMOM. Y KEHIIMH 3TOT NPHU3HAK MPOSBUTCA TOJIBKO B TOM

cllydae, €clid OHU OYIyT FOMO3UTOTHBI IO ATOMY I'€éHy — T'€HOTHII xaxd . Takol ciydail Bo3-
MO>KEH, €CJIM T€H, ONpeAESIONINi 1albTOHU3M, ObUI B TEHOTUIIE U MaTepu, U oTua. Hampu-

Mep: x4 _ JaJIbTOHU3M; xP_ HOPMAaJIBHOE 3pPEHHE.
p xXPxd X ydy
? o)
HocurenbHura rena JlambTOHUK
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NaJbTOHU3MA

I'ameTsr:
T'enotunel
JIeTe:
I O 4y e pHu C Bl H O B 5L 4
HOPMaJIbHOE JIAIbTOHUK HOPMaJIbHOE 3pe- IAJIbTOHUK
3peHne HHE
(HOCHTETRHUIIA)

Cryyaii, korma o0a cynpyra UMEIOT B CBOEM T€HOTHIIE T€H, ONPEACIISIFOIINNA Pa3BUTHE
TATbTOHMU3MA, JIOCTATOYHO PEIOK, TIOITOMY POXKICHUE JI€BOYCK-TATBTOHUKOB — JOCTATOYHO Pe/l-
KO€ COOBITHE.

Ecnu mathb rerepo3urotHa rno reHy AajdbTOHU3MA, a OTEIl UMEET HOPMAIILHOE 3pEHHUE, TO B
MMOTOMCTBE y J0o4Yepeid 3peHue OyneT HOPMAaIbHBIM, a BEPOATHOCTh POXKACHUS CHIHOBEH-
TaTbTOHUKOB OyzeT cocTaBisith 50%. [IpuunHa Takoro HacIeIOBaHUS — KPUC-KPOCC PacTIpesie-
nenue X-xpomocom py OIIIOJOTBOPEHUHU.

pruep:Xd — aJIbTOHU3M; XD HOPMAaJILHOE 3pECHUE.
p xPxd X yDy
§ 3

HOCHUTCJIbHHUIIA T'CHA HOpMaJIbHOE 3pE€HUEC

[ameTs: @*@i’ l@ @
<

T'enotunel

JIeTe: X’D X’D X’D Xd X’D Y XdY
I O 4 € p u C Bl H O B b 1
HOPMAJILHOE 3pEHUE HOPMAJIBHOE 3pEHUE AJIbTOHUK

Ha ocnoBanuu npoBeneHHbIX T. MopraHoM 3KCHepuMEHTOB ObLIM pa3paboTaHbl OC-
HOBHBIE II0JIOKEHUS XPOMOCOMHOU MeopUU Hac1e0CmEeHHOCMU:

1. T'ensl, pacnosioxeHHbIE B OJJHOW XPOMOCOME, HACIEAYIOTCS CLEIIEHHO C 3TON Xpo-
MOCOMOM U B M€I03€ ONAJAl0T B OJIHY FaMETY.

2. Yucno rpynin cuenjaeHus paBHO TaljIOUTHOMY YHUCIY XpOMOCOM OpraHu3Ma.

3. I'eHBl B XpOMOCOME DPacroJIararoTCs JUHEHHO M 3aHUMAIOT B HEM OINPEICICHHOE
MECTO — JIOKYC.

4. CuenieHue reHoB peIKo ObIBAET MOJHBIM, TaK KaK MEXJy FeHaMH FOMOJIOTUYHBIX
xpoMocoMm B mipodase I meiio3a mporucxoauT KpOCCHHTOBED.

5. KpoccuHrosep mpoucxoauT Yallle MeXy FreéHaMu, KOTOpbIe Jallblie JpYr OT Apyra
PacroJIoKeHbl B XpOMOCOME.

6. OTHOCUTEIIBHOE PACCTOSIHUE MEXAY T€HAMHU OIPENENSIFOT M0 MPOLIEHTY KPOCCOBEp-
HBIX 0CO0€ B TOTOMCTBE.

7. YacToTa KpPOCCHHIOBEpa MEXIy NeHaMu MpSMO MNPONOPIHOHAJIbHA PACCTOSHHUIO
MEXAY HUMHU.

8. B 1moJyioBBIX XpOMOCOMax KPOCCHUHIOBEP BO3MOXEH TOJIbKO Y TOMOIaMETHOTO 11014,
TaK KaK y FeTeporaMeTHOr0 — MOJIOBbIE XPOMOCOMBI HE IMOJTHOCTHIO TOMOJIOTUYHBI.
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Ocnoevl cenexkuuu

Cenexuus — 3TO HayKa O IyTAX U METOJAAX CO3JaHMs HOBBIX U YIYyYIIEHUS CYIIECTBY-
IOLUX MOPOJT JOMAIIHUX >KUBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHUN U IITAMMOB IOJI€3HBIX
MHUKpPOOPIaHHU3MOB.

3aoauu cenexyuu:

1.BbIBeicHME HOBBIX M COBEPIIEHCTBOBAHUE CYIIECTBYIOIIMX COPTOB PACTEHUH U MO-
POJ1 KUBOTHBIX.

2./3ydeHne uCXOJHOr0 MaTepuaa JUisl CEJIEKIUU.

3.M3yueHue HaciaeICTBEHHOCTH U POJIM CPEeAbl B Pa3BUTHH MHTEPECYIOIINX YEIOBEKa
MIPU3HAKOB.

4.VI3yuenue ocobeHHOCTEN rudbpuau3anun (B TOM 4HCIE U OTJAJIICHHOM).

5.M3yuenue criennrKy HacIEI0BaHUS CaMO- U MIEPEKPECTHOONBUIUTENEH.

OcHogHble nanpasieHus celekyuu.

1.Ha BBICOKYIO IPOYKTUBHOCTb COPTOB U IOPO.I.

2.Ha ka4yecTBO NMpOAYKIWH.

3.Ha ¢usnonornyeckne cBOMCTBA (CKOPOCIENOCTh, 3MMOCTOMKOCTh, UMMYHHTET).

4.Ha uHTeHCUBHBIN TUII (Y PACTEHUH - OT3BIBUMBOCTh HA arpOTEXHUYECKHE MEPOIPU-
ATHS; Y )KUBOTHBIX - Ha JIydlllee COJepKAHUE U KOPMIICHUE).

Jjis pelieHrs CBOUX 3aJ1au CEJIeKIUs UCIOJIb3YeT CISAYIOIINE METOIbI:

- TuOpuaAM3aIUsa 1 0TOOP;

- TETEepPO3UC;

- MyTareHes;

- TIOJIUILIIONTUS;

- OMOTEXHOJIOTUYECKUE METOIbI (KIETOYHAs U TeHHAsI MHKEHEPHUS).

JIrobast cenekuusi HAUMHAETCS HE HA ITYCTOM MECTE, a ¢ oA00pa UCXOIHOTO MaTepua-
na. VicxomHbIit MaTepuai - 3To Takue (popMbl, KOTOPbIe 00JIaal0T HACIEICTBEHHOW N3MEHYH-
BOCTBIO. MCXOAHBIM MaTepuasoB, HalpUMEp, SBJSIOTCS MECTHbIE COpPTa, KOJUIEKIUS KyJb-
TYpPHBIX pacTeHui, co3ganHas H.M1.BaBuIoBbIM U €ro COTpYJIHUKAMH, JUKUE COPOJIUYU KYJIb-
TYPHBIX PaCTCHHM.

H.MN.BaBunoB co3nan y4eHHe O LEHTpPax MPOUCXOKJIECHUs KyJIbTYpPHBIX pacTeHHi. B
MHOTOYMCIIEHHBIX 3KCIEAULHUAX coOpajl OoraTeiiyro KOJUIEKIHIO pacTUTENbHbBIX (GopM. OH
OTKPbUI CYyLIECTBOBAHUE CEMU BaKHEHIIIUX [IEHTPOB MPOUCXOKICHUS KyIbTYPHBIX paCTECHUIL.

VYuenue o LleHTpax npoucxoxkaeHus KyJIbTypHBIX PACTEHUM OUY€Hb BaXKHO ISl CEJIEK-
L[1H, T.K. IO3BOJISIET OOJiee 1ieJIeHaNPaBJIeHHO MO0 paTh UCXOIHBIN MaTeprall i CEelIeKIUH.
VIMeHHO B 1IEHTpax MPOMCXOKJEHUS B IMPOLIECCe IBOIONUU CHOPMUPOBAIUCH YCTONYMBBIE
(OpMBI, KOTOPbIE MOXKET UCIIOJIB30BATh CEJIEKIIMOHED.

[IpaBunbHBIN BHIOOP MCXOJHOIO MaTepuaia U METo/la CEeJIeKIUU [103BOJISIET BECTH pa-
00Ty LIeJIeHaNPaBIEHHO U ObICTPEE JOCTUTATh KEJIAeMOTr0 pe3yJbTaTa.

[IpaBunbHBINA BBIOOP OCHOBBIBAETCS Ha ITYOOKHUX 3HAHUSX OMOJIOTMH KYJIbTYPHI U Ie-
HETHKH, KOTOpas SBJISIETCS] TEOPETUIECKON OCHOBOM CEJIEKLIHH.

XoTs pyHIaMeHTaJIbHbIE IPUHIIUIIBI TEHETUKHU U CEJIEKIIMH €UHBI ISl BCEX OpraHu3-
MOB, OJIHaKO HaOIroAaeTcs psal crnenupuyecKux OCOOCHHOCTEH B CENEKIIMU PACTEHUM, KH-
BOTHBIX 1 MUKPOOPIaHU3MOB.

Cenekyus pacmenuil

OcHOBHBIE METOJIBI — THOpHUANU3AIUS U 0OTOOD.
st oTOopa HY)KHO pa3zHOOOpasue, ero MOoJIydaroT Mpu rudpuausanuu. Paznmdaror
CJICYOIIAE BHJIBI THOPUAM3AIUH: - BHYTPUBUIOBYIO U OTJAAJICHHYIO.
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BuyrpuBumoBas — ckpenmBanue ocodeil 0qHOTo Buaa (IpUMEp - CKpEIIuBaHuE pa3-
HBIX COPTOB MSITKOM MIICHUIIBI ).

Otnanennass ruOpuaM3anvs - CKPEIIMBAaHUE Pa3HBIX BHUAOB WM POJOB (IIpUMED,
CKpEILMBAHUE MIIEHUIIBI C POKbI0. [ MOpHI NIIEHULIBI U PKU HAa3bIBAETCS TPUTHUKAJIE).

VY otnaneHHol ruGpuaM3aluy €CTh IPEUMYIIECTBA U HEJIOCTATKHU.

[IpeumyiiecTBO OTAaNEHHBIX TMOPUAOB B TOM, YTO BO3HUKAIOT ()OPMBI C HOBBIMHU
MpU3HAKaMHU, HE CYILECTBOBABIINE paHee B MPHUPOJE, COUETAIOLIUE B ceOe MOIOKUTEIbHbIE
4YepThl pa3HbIX BUAOB WIKM poJoB. HemocTtaTkoMm OTHaieHHBIX TMOpPUIOB SIBJISETCS IUIOXast
CKpEILMBAEMOCTh U OecIulofue OTHaJIeHHbIX ruOpusioB. B HacTosmiee BpeMs pa3paboTaHbl
MpPUEMBbl YITYYIIEHHs CKPEIIMBAEMOCTH M MPEOJOJICHUs OECIUIONUs OTAAJCHHBIX T'HOpPUIOB.
OpHMM U3 MPUEMOB MPEOI0JICHUS OECIIONUS ABISETCS YBEIUYEHHUE YHCIa XPOMOCOM Y TH-
Opuna.

Pa3nuyator 2 ocHOBHBIE (JOPMBI HCKYCCTBEHHOIO OTOOpA:

- MaCCOBBIH,

- UHJIMBUAYaJIbHbIN.

[Ipu MaccoBoM OTOOpE BBLAEISIOT IPYMIY JYYIIMX PACTEHUM M Pa3MHOXKAIOT MX Ha
oOuiem ygactke. Yarie ero ucnosb3yroT pu paboTe ¢ NepeKPEeCTHOONBUIIOIUMUCS KYIbTY-
pamu (poXxb, caxapHasi CBEKJIa, IMOJICOJIHEUHHUK). B ciydae MaccoBoro oTbopa copTt Xapakrte-
pHU3yeTCcs reTepO3UrOTHOCTHIO TI0 MHOTUM T€HaM.

[IpenmymiecTBa MaccoBoro oTdOpa: OBICTPOTA U MEHBIIHE 3aTPAThI, HEAOCTATOK - TO,
YTO OTOMpAEMble PACTEHHS HE IIPOBEPSIIOTCS M0 OTOMCTBY, IO3TOMY COPTa - MOMYJISIIINY Ya-
CTO HEYCTONYMBBI U CEJIEKIIMOHED BBIHYXIEH BECTH MAaCCOBBIH OTOOP MHOTOKPATHO.

NunuBuayanpHbI 0TOOP BEACTCS C OIEHKOW MO MOTOMCTBY. OTOMpaemMbie pacTeHUs
BBICEBAIOTCS OT/AEIbHO, MPOXOJAT JKECTKYI0 OpaKOBKY B T€UEHHME HECKOJBbKUX IOKOJEHUI.
Takolt oTOOp MpUMEHSETCS Yallle y CaMOOIbUISIOIUXCS KYNbTYp (MIIEHUIA, SS[YMEHB, TOPOX U
7p.).

[Ipu uHIMBUYaTbHOM OTOOPE COPT XapaKTEpU3yeTCs FTOMO3UTOTHOCTHIO.

HenocraTtkoM MHIMBUTyadIbHOTO OTOOpA SIBJSETCS BO3pAacTaHUE 3aTpaT TpyJa Ha BbI-
BEJICHUE COpTa.

EcTtecTBeHHBIN 0TOOP UTpaeT BaKHYIO pOJib B CENEKLUHU, T.K. CEICKIMOHHBIA MaTepH-
aJI TIOJIBEpraeTcs NEHCTBHUIO YCIOBHI BHEUTHEH Cpejbl. 3a4acTyIO0 CEJICKIIMOHEP MPHUBJIEKACT
€CTECTBEHHbI OTOOpP AJIsi TOTO, YTOOBbl 0TOOpaTh (hopMbl, Hanbosee MPUCIIOCOOJIEHHBIE K
YCIIOBUSAM IPOU3PACTAHUS - BIAXHOCTH, TEMIIEPAType, €CTECTBEHHBIM OOJIE3HSAM U BpEIUTE-
JISIM.

PaznuuaroT 2 Thna ckpemnBaHuii:

- OIM3KOPOJACTBEHHbIE (MHOPUAMHT),

- HEpOJICTBEHHBIE (ayTOPUIMHT).

[Ipumepom MHOpUAMHIA y PACTEHUN SIBJISIOTCS MPUHYIUTEIBHOE CaMOOIIbUICHUE Tie-
pEeKpecTHOONBLISIONMXCS pacTeHud. [Ipyu nHOpUAMHre Momymsiuus pacrajgaercs Ha psjl Yd-
cThIX TUHUH. [Ipu cKpeluBaHuy HEKOTOPBIX U3 HUX HAOII0aeTcs reTepo3uc.

I'emeposuc - 370 yBeIMUEHUE MIPOYKTUBHOCTH, IJI0JIOBUTOCTH, )KMU3HECTIOCOOHOCTH Y
rUOpHUI0B MEPBOTO MMOKOJIEHUS B CPAaBHEHUH C UCXOAHBIMU POAUTEIBCKUMU (DOPMAMHU.

VY>ke BO BTOPOM NOKOJIEHUU T€TEPO3HC YracaeT, I0ITOMY IIPU BO3/EJIbIBAHUU I'E€TEPO-
3UCHBIX THOPHUJIOB YCIIOKHSETCA U JIOPOXKAET MX CEMEHOBOJICTBO, HO 3aTpaThl OKYHAKOTCS
npubaBkoil ypoxas Ha 15-40% B cpaBHeHMU C pallOHUPOBAaHHBIMH cOpTamH. B Hacrosiiee
BpeMsi copTa B MPOU3BOJICTBE TAKUX KYJBTYp, KaK KyKypy3a, caxapHasl CBEKa, I10JCOJHEY-
HUK U Jp., IPAKTUYECKU BBITECHEHBI F€TEPO3UCHBIMU I'MOpUAaMHU.

[Tonunuonaus MHUPOKO HCHOIb3YETCS B CEIEKUUU 36pPHOBBIX, KOPMOBBIX M TEXHUYE-
CKUX KYJbTYp. Y NOJMIUIOUJOB B COMATHMYECKHMX KJIETKaX KPaTHO YBEJIMYHUBACTCS YHUCIIO
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XpoMocoM (4X — TeTparioupl, 6X — TeKCaIIoONAbl, 3X — TPUIUIOUBI). X BO3IEIBIBAIOT B
CBSI3U C TEM, YTO OHM 00JIe€ YpOIXKaWHBI B CPABHEHUU C JUIUIOUAMHU.

[Tonmumnonael MOTy4YaroT MPU BO3/ICHCTBUHM HA TKAaHW KOJXWIIMHA — BEIIECTBA, pa3py-
IIAIOIIETO0 BEPETEHO JEJICHHUS, TIO3TOMY YABOMBIIHMECS XPOMOCOMBI OCTAOTCSl B OJJHOW KJIeT-
ke. COaaHCUpOBAHHBIE TI0 YUCITY XPOMOCOM TOJUIIIONABI (4X, 6X) TUIOJOBUTHI: HecOalaH-
cupoBaHHbie (3X) — OECIJIOAHBI, TIO3TOMY HY)KHO KaXIbli TOJ MPOBOJUTH CIICIHAIbHBIC
CKpEIIUBaHMsI, YTOOBI TIOJIy9aTh CEMEHA TPHUILIOUIOB.

Tpunioupl MOJIy4arOT B CKPEUTMBAHUSAX TETPA-U TUTIOUIOB. Y MOJHUILUIOUIHBIX COP-
TOB €CTh HEJIOCTAaTKU: MOHWKEHHAs CEMEHHAsI IPOAYKTUBHOCTD U TIO3THECTIEIOCTD.

ﬂocm UIICEeHUA ceieKuuu pacmeuuﬁ

Jljig pa3HbIX paliOHOB CTPaHbI CEJIEKIIMOHEPAMH CO3/JaHbl COPTA PAa3HbBIX C.-X. KYJIbTYP.

bosemoit Bknax B coznanue copros mueHnns! BHecan 1111 JIlykesHeHko, co3aaBmmii
coprta be3zocras 1, ABpopa, KaBkas, B.H. Pemecnio BeiBen copt mMsarkoit mimeHuIsi MupoHOB-
ckasa 808, xapakrepu

3YIOIIENCS BBICOKOW MPOAYKTHBHOCTBIO, XOPOIIMM KAadye€CTBOM 3€pHA, 3UMOCTOMKO-
cTpr0. Akanemuk @.I'. KupuueHko BbIBEN IUIACTUYHBIN, BBICOKO3UMOCTOMKHMN, 3aCyX0yCTOM-
YUBBIM, YCTOWYUBBIN K pkaBurHe copT [Ipuboit. OH Takke co3gayl copTa O3UMOW TBEpIOH
MIIEHULIBI - HOBOM 36pHOBOM KYJIBTYpPBI, paHEE HUKOI A HE BCTPEUYABILIEHCS B IIPUPOJIE.

Bosbmoit BKi1a B CO3JaHUE HOBOM 3€PHOBOM KYJIBTYpBI - TPUTHKAJIE BHEC

A.®. [llynbiHauH.

Jlyamme copra pxxu: XaprkoBckas 60, TamoBckas 12, Tamosckas 15, CaparoBckas 4,
TeTpamionnsie copra — benra, Caana.

B cenexuun spoBoii miueHuIpl ocodoe Mmecto 3anuMarot cenekuuonepsl A.IL Ilexyp-
nuH 1 B.H. MamoHTOBa, aBTOpBI CApaTOBCKUX COPTOB.

HaubGonee nennsie copra stumensi: Jloneuxuit, JIBopan, Onecckuii 100, Onecckmii 110,
I'onap, Buswur.

Copra ropoxa: buttor, Tanmosern 50, OpnoBuanun, @narma 5.

Jlyumine rulbpunpl kykypyssl: Juenposckuii 247 MB, Boponexckuii 3 MB, Koiek-
tuBHEI 181 CB, POCC, 211 MB, TOCC 246 MB.

B cenexuuu mojconHeunuka usBectHbl padotsl B.C. IlycroBoiiTa, aBTOpa COpTOB,
MacJIMYHOCTb KOTOPBIX cocTaBisieT 6osee 50% (Cmena, [lepenoBuk u np.). Jlydmne rubpuast
noaconueunuka: Jlonckou 187, Canbpen 254.

Bonbiioii BKkiag B CENEKLIMIO CaXapHOUW CBEKJIbI BHeC akajgeMuk A.JI. MasmymoB. Paii-
OHHPOBAHHBIE COPTA CaxapHOM cBeKJIbl: PaMoHCKasoiHOCeMsIHHAS 9, PaMOHCKast 0 AHOCEMSIH-
Has 47; rubpuasl: Pamonckuit MC 46, Pamonckuit MC 60, JIsrosckuit MC 29.

Jlyamme copra kaprodens: ['atunnckuii, Jlerckocensckuii, Oronek, Temmn, HeBckuid,
Jlopx, HoBoycmanckuii, Tanosckuii 110, Dddexr.

CeﬂeKl{u}l HCUGOMHbIX

VY ceneKnun KUBOTHBIX €CTh Pl 0COOCHHOCTEH:

1.Y )XHMBOTHBIX CYIIECTBYET TOJBKO ITOJIOBOE PA3MHOKEHUE.

2.CMeHa MOKOJIEHUH MTPOUCXOIUT PEIKO (Yepe3 HECKOJIBKO JIET).

3.KonuuectBo 0cobeii HEBETHUKO.

4.CunbHO BBIP@KEHO BIMSHHME (JAaKTOPOB BHEIIHEW Cpelbl U 3aTPYAHEH aHAJIU3 FeHO-
THUTIA.

OCHOBHBIC HANPABJICHUS B CEICKIIMN KUBOTHBIX:
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1.CouyeTanne BBICOKOW MPOJYKTUBHOCTH C XOPOIIEH MPUCIIOCOOIEHHOCTHIO K yCIIO-
BUSIM CpE/Ibl KOHKPETHBIX IPUPOJIHBIX 30H.

2.11oBbIlIEHHE POJIM KAYECTBEHHBIX MOKAa3aTelel (KauecTBO MeXa y ITYITHBIX 3BEPEH,
KUPHOMOJIOUHOCTb, KAUECTBO TYLLIU U COOTHOLIEHUE MACA U JKUPA).

3.IloBbIIEHNE CKOPOCTIEIIOCTH U MSICHOM IIPOYKTUBHOCTH.

4.BpiBeieHrE IOPO/T UHTEHCUBHOTO THUIIA.

5.IloBbIieHue "omnatel" KopMma.

6.11oBbIlIEHNE YCTOMUNMBOCTH K 3200J1€BaHUSM.

OCHOBHBIE METO/Ibl CKPEIIMBAHUSI HKUBOTHBIX: ayTOpUIUHT U UHOpuauHT. B monbope
[ap YYUTHIBAIOT POJOCIOBHBIE KaXA0T0 MPOU3BOAUTENS. JJI 3TOro CyliecTBYIOT IJIEMEHHbIE
kHuru. [lo mpusHakaM npeakoB MOA0MPAIOT HYKHBIX IPOU3BOIUTENIEH.

AyTOpUJIMHT - HEPOJICTBEHHBIE CKPEIIMBAHMS JAETSATCS Ha MEXKIOPOJHbIE U BHYTPH-
nopoAHbIe. AYTOPHAMHT CONPOBOXKIAAETCA CTPOIHUM OTOOPOM.

NHOpuAMHT y )KMBOTHBIX 3aKJIFOYACTCS] B TOJIYYeHUU CHOCOB (TUOPHAOB MEXIy Opa-
ThSIMH M CECTPAMHM), UCHOJB3YIOT TaKXKe CKpELIMBaHUs pojuTesel ¢ neTbMu. B mortomcree
MHOPEHBIX CKPEUIMBAaHUHN TaKXKe KaK U Ipu ayTOpUIUHTe, HEOOXOIUM CTPOTHIl 0TOOP.

[Ipu uHOpuaMHIE YacTo ociabiseTcs KU3HECIOCOOHOCTh, HAOIIOAAeTCs JeIpeccHs,
MIOTOMY 4TO HeOJaronpUsTHbIE PELIECCUBHbBIE I'€Hbl NEPEXOJAT B FTOMO3UTOTHOE COCTOSIHUE U
MPOSIBIIAIOTCS B (heHOTHIIE. Y THOPUAOB KU3HECTIOCOOHOCTh BO3PACTAET, HAOMIOJACTCsI IeTe-
po3uc.

Creunuky ceaeKUnOHHOM paboThl € JKUBOTHBIMH MOYKHO IPOCJIEIUTh Ha MpUMEpPE
CO3JaHMsI MOpPOAbl CBUHEW Oenas ykpauHckas M.®. VBaHOBBIM, KOTOPBIA HCIIOJIB30BAJ
MEXIOPOJIHbIE CKPELIUBAHUSL.

HcxonusiMu opMaMu B CKpELIMBAHUAX MOCIYKUJIN: MaTh - YCTOMYMBAsE K MECTHBIM
YCIIOBUSAM YKPAaWHCKasl, OTEI] - BBICOKOIIPOIYKTUBHAs Oeiasi aHrIuiickas mopojia.

F, ynacnenoBaiu npusHaku MaTepu. 3aTeM ObUIO MIPOBEJICHO HACHIIIAIOIIEE CKPELIH-
BaHue rubpunos F1 ¢ orunoBckoit mopojoi. beuio nomydeHo Heckolibko JnHUM. CKpeluBas
UX MEXIy cO00M 1 MPOBOS TIIATEIbHBIN 0TOOP, OH BBIBEN U YCTOMYMBYIO K MECTHBIM YCIIO-
BUSIM, XapaKTEPU3YIOLIYIOCs 00JIbIION Maccoll, OBICTPBIM POCTOM, BBICOKUM KayeCTBOM MsIca,
0emyI0 CTENHYI0 YKPAuHCKYIO TOPOY CBUHEH.

B 3BepoBojicTBE BeeTcs ceneklus ¢ Lelblo CO3AaHus HOBBIX (JOPM HOPOK, Iec-
LIOB, YEPHO-OYpBIX JUCHI] U JIPYTUX KUBOTHBIX C LIEHHBIM MEXOM,IIPUTOIHBIX JUIsl KJI€TOYHO-
IO COJIEP)KAHMUS.

Jlyig nmostydeHus: 0co00 BBIHOCIIUBBIX (POPM B CEJIEKLIMU KUBOTHBIX UCIIOJIB3YIOT TUKHE

1 TOJTyJUKUE BUIBL.

Omoanennasn 2udpuOU3AUUA HCUBON HBIX

Yaiie Bcero MCHob3yrOT MEXBUIOBYIO ruOpuu3anuio. B nprupoae oObI4HO BUJIBI HE
CKPEILMBAIOTCS, a €CIM M MOJYy4aroT TaKoW rudpuj, To oH OECIIONEH, T.K. HapyllaeTcs Ko-
HBIOTalUsl XPOMOCOM B M€H03€, OHM HErOMOJIOIMYHBI U HEe 00pa3ytoT 6uBasieHThl. [11010BH-
TOCTb y KUBOTHBIX HEJIb3sl BOCCTAHOBUTH 3a CUET MOJUILIONANU (KaK y PacTeHHil), OTOMY
YTO MOJMIUIONIHBIX )KUBOTHBIX HENb3s MMOIY4UTh, T.K. Y )KUBOTHBIX IPOUCXOJIUT HApyLLIEHUE
OanaHca ayTOCOM U MOJIOBBIX XpPOMOCOM U HapyLIAIOTCS IPOLECCH Pa3BUTHSI.

[Ipumepsb! OTAaIEHHBIX THOPUIOB Y )KUBOTHBIX:

1.OxHOTOPORIN M IBYTOPOBIN BEPOITIOBI IAI0T 0YEHB BEIHOCIUBOE MOTOMCTRBO .

2.B ckpemuBaHUsSIX KOOBLIBI C OCJIOM IOJIy4alOT BBIHOCIUBBIX MYJIOB; OCJIHIIBI C KO-
HEM - JIOILIaKOB.
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3.B Kazaxcrane ckpeniyBaHUEM MECTHBIX TOHKOPYHHBIX OBEI], MOPOJbl MEPUHOC C
JUKUM OapaHoM - apXapoM, MOJy4YeHa MOopoaa apXapOMEPUHOCOB - TOHKOPYHHBIX OBEL], CIO-
COOHBIX UCIOJIB30BaTh BEICOKOTOPHbIE TACTOMUIIIA HEJOCTYIHBIE /1711 MEPUHOCOB.

VY oTaaneHHbIX THOPHUIOB - BHICOKAs IPOIYKTUBHOCTD, KU3HECIIOCOOHOCTh, BEIHOCIIH-
BOCTb, HEJJOCTATKOM UX SIBJII€TCS OECIIOIuE.

Cenekuyus MUKpoopzanuzmos

Camas mouioas otpaciip cesekuud. OCHOBHOM €€ METOJI, - 3TO MyTareHe3 BO3JeH-
CTBHUE HAa MUKPOOPTaHU3MBI Jiydeil PeHTrena, ynpTpaduoaeToBbIX, a TAK)KE BO3ICUCTBUE XU-
MUYECKUMHU MyTareHamu. YUepenoBaHue MeToJa MyTareHesa M oTOOpa MO3BOJMIO CO3/1aTh
mTaMM TMEeHUIWIIA, aKTUBHOCTh KOTOporo B 50 pa3 mpeBbimaeT ucxoaHbie Gopmel. B pe-
3yJAbTaTE 3TOT0 CTOMMOCTh NEHUIWIIMHA CHU3WIACh B 150 pas.

[Tosrydensl mITaMMBI TPOAYUEHTOB AMUHOKHUCIIOT, BATAMUHOB, KOTOPBIE IIUPOKO HC-
MOJIB3YIOTCS B MEIUIIMHE U MUIEBON MPOMBIIIJICHHOCTH. JTH BEIIECTBA CTAJU ITUPOKO HC-
MOJIb30BaThCS B PA3JIMYHBIX OTPACIISIX )KUBOTHOBOJICTBA B KAYECTBE BUTAMUHOB M aMUHOKHC-
JIOTHBIX JO00ABOK B KOpPMa C IIEJIbIO TIOBBIIEHHUS MTPOYKTUBHOCTH KUBOTHBIX.

Ocnoenvie HanpaeieHus ouomexnonozuu

BroTexHon0THA — 3TO HayKa O MPAKTUYECKOM HCIIOJIb30BAHUH JIOCTIKEHUH OHOJIOTHH
B IIPOU3BOJICTBE HEOOXOJMMBIX YETOBEKY BEIIECTB.

B OGunortexHonoruu MCmnonb3yTcs OakTepuu, Ipudbl, KIETKH pa3HbIX TKaHEH pacte-
HHUI.

Ceronnst OMOTEXHOJIOTHSI CTPEMHTEIBHO pPAa3BUBACTCA W CTAHOBUTCS Ha TEPEIHUN
Kpall Hay4yHO-TEXHUYECKOro Iporpecca. OToMy CIHOCOOCTBYIOT 2 0OCTOSATENbCTBA: ObICTpOE
pa3BUTHE MOJICKYJSIPHON OMOJIOTUHM M TEHETHKH, a TaKKe MpaKTH4YecKas MOTPEOHOCTh B HO-
BBIX TEXHOJIOTHSIX, KOTOPBIE MMO3BOJIAIOT JIMKBHIMPOBATH HEXBATKY MPOJOBOJILCTBUS, DHEP-
MU, MUHEPAJIbHBIX PECYPCOB, YIYUIlaTh 3/[paBOOXPAHEHUE U OXpaHy OKPYKAIOILIEH Cpeibl.

Ceituac pa3BUBatOTCsl 3 OCHOBHBIX HaIlpaBJICHUsI OMOTEXHOIOTHHU:

- MUKpoOHosoruueckas (cOpakuBaHHe ¢ TOMOIIbIO MUKPOOPTaHU3MOB),

- KyJIbTypa KJIETOK M TKaHEH,

- reHHas MHKeHepus (TexHuka pekomOouHanTHbIX JTHK).

O6sactu pUMEHEHUsI OMOTEXHOJIOTHH

1.3apaBooxpaHeHue.

2.CenbcKO€ X035 CTBO.

3.1Ipon3BOACTBO MPOAYKTOB ITUTAHMSL.

4. XuMudeckas IpOMBIIIIICHHOCTb.

5.0HepreTHKa.

6.MatepuanoBeieHre (U3BJI€UEHUE TOJIE3HBIX HCKOTIAEMBbIX).

7.KOHTpOIB 332 COCTOSIHUEM OKPYKAIOLIEH CPEbI.

Ceityac ¢ MOMOIIbIO OMOTEXHOJIOTHH MOIY4aloT (EPMEHTHI KIETOK, KOTOpbIe 100aB-
JSIOT B CTUPAJIbHBIC TIOPOIIKH, UCHOJIB3YIOT B KaYeCTBE Pa3MATYUTEICH Msica u Ui TyoOlie-
HUS KOX. B MOJIOYHOW MPOMBINIIIEHHOCTH MPOTEa3bl UCTIONB3YIOT ISl PACHICTIIICHHUS CIIOXK-
HbIX OelIKOB MoJIoKa (Ka3enH). B cenbckoM Xxo034iicTBEe GepMEHTHI 100aBISAIOT K KOPMY, YTO-
Obl cienaTh ero 0oJyiee yCBOSEMbIM.

Jnst monmydenust epMEHTOB HMCIIOJIB3YIOTCS MUKPOOPTaHU3MBI, Yallle BCETO IITAMMBI
Bacillus (cennas mamouka), KOTOpbIE BRIPAIIUBAIOTCS B OCIKOBBIX MIIM KPaxMaJbHBIX CMECSIX
(B *KUIKOW MUTATEIBHOM CPEZIC) B CHEIHUATBHBIX COCYyAax - (hepMeHTepax.
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B mnmmeBoil MPOMBIIIIEHHOCTH MCTOIB3YIOT (DEPMEHT TIIIOKOM30MEpas3y, KOTopast
npeoOpasyeT riaoko3y Bo ¢GpykTo3y. Opykro3a HE JaeT pa3BUBATHCA KapHECy, MOXKET HC-
MOJIb30BATHCS Ta0eTUKaMu, K Tomy ke Ha 80% crarie TJIFOKO36I.

JUis mUTaHUS SKUBOTHBIX MPOU3BOJAT € MOMOIIBI0 MUKPOOPTaHU3MOB HE3aMEHHUMBbIE
AMUHOKHCIJIOTHl U BUTAMUHBI.

MukpoOoB HCIONB3YIOT IPU OYUCTKE CTOYHBIX BOJI JJISl U3TOTOBJIEHUS OMOCEHCOPOB,
KOTOpbIE B TEUEHHE HECKOJIbKUX MUHYT MOT'YT MIOKa3aTh CTEIEHb 3arpsi3HEHUS BOJIbI.

MeTtanoOakTepuy UCIIONIB3YIOTCS I MOTy4eHus: Ororasa.

baxrepun poxa Thiobacillus moMoraroT u3Biedb METa1 U3 BCKPBIIIHBIX TOPHBIX IO-
poz.

buoTtexHonorus momoraeT peniarh Caeayrole 3a/1a4l pacCTeHUEBOICTBA:

1.YBenuuenue 6MOJOTUUECKON PO YKTUBHOCTH PACTEHUH.

2.Co3nmanne pacTeHUM, YCTOMUYMBBIX K HEOIAronpusaTHeIM (pakTopam (3acyxe, 3acole-
HUIO, BPEIUTENSIM, repOuIuIam, COJIIM TAKEJIbIX METAJIJIOB).

3.IlonydyeHre HOBBIXa30TPUKCUPY

FOIIMX PACTCHUH.

4.Co31aHue TpaHCTEHHBIX PACTEHUI METOJaMU F€HHOW MHKEHEPUH.

5.0310poBneHne pacTteHud (co3manue Oe3BUPYCHOTO CEMEHHOTO MaTepualia) MeTo-
JIOM alMKaJIbHOU (BEPXYLLIEUHOW) MEPUCTEMBI.

6.I1ony4yeHre HOBOTO UCXOTHOTO CEJIEKIIMOHHOIO MaTepuara:

- MUKPOKJIOHAJIbHOE Pa3MHOKEHUE IIEHHBIX F€HOTHUIIOB;

- CIUSIHUE MPOTOILIACTOB JJISl OJyYEHHUS] COMAaTUYECKUX THOPUIOB;

- MIOJIy4€HHUE TarIoNI0B;

- YIIy4llI€HHUE CYIIECTBYIOUIUX BUIOB U COPTOB METOJIOM KYJIbTYPbI KIETOK.

B OGuorexHosorun pacteHuil ecTb METOJ, KOTOpbIN Ha3bIBa€TCA KyJIbTUBHPOBAHHE
(BBIpamuMBaHue) invitro, T.e. BRIPAIIMBAHUE PACTCHUM, TKAHEH WIM AK€ OTIEIbHBIX PACTH-
TEJIbHBIX KJIETOK BHE OpraH13Ma, Ha HCKYCCTBEHHOM MUTATENIbHOM cpesie (B CTEKIIe).

BripamuBanue ki1eTok U perenepauust (IoJy4eHHue) U3 HUX LENbIX paCTeHUN OCHOBA-
HO Ha CBOMCTBE PAaCTUTENIbHBIX KJIETOK - TOTUIIOTEHTHOCTH - COCOOHOCTU KJIETKU pealn30-
BaTh '€HETUYECKYI0 HHPOpPMALUIO U AaTh Hauyajlo HOBOMY opraHusMy. Jloka3areabcTBOM TO-
TUIIOTEHTHOCTH KJIETOK SIBJISITCSI:

- 3aKMBJICHUE paH Ha pacTeHUsAX (Ipu 3TOM oOpasyercs Kaulyc — macca Heaudde-
PEHIIMPOBAHHBIX (HECTIEUATU3UPO BaHHBIX) KIIETOK;

- BEreTaTUBHOE Pa3MHOKEHUE PACTEHUM;

- pereHeparus pacTeHUI U3 Kajlyca invitro.

UToOb! BeIpaliMBaTh pacT€HUs B MPOOUPKAX, HYKHO BBITIOJHATH HECKOJIBKO TpeboBa-
HHUI:

- acenTuyeckue (CTepuIbHbIE) YCIOBUS;

- UCIIOJb30BaTh  COOTBETCTBYIOLIUE C.-X. KYJIbTYpPE UCKYCCTBEHHBIE MMUTATEIbHBIE
Cpelbl;

- cO0JII0IaTh TOYHYIO METOAUKY KYJIbTUBUPOBAHUSL.

MeTon KJIETOYHOM CEeNEeKIMHM TaKKe OCHOBAH Ha BhIpalMBaHuM invitro. Cenexkuus Ha
YPOBHE KJIETOK 3HAYUTEJILHO COKPAIIAET U YACIIEBIsAET CelNeKIMOHHbIN nponecc. CyTh MeTO-
Jla 3aKJII0YaeTCsl B BbIPALIMBAaHUU PACTUTENIbHBIX KJIETOK Ha CEJIEKTUBHBIX cpeaax (¢ n1o0aB-
JIEHUEM T'epOUIIMI0B, TOKCUHOB IATOTE€HHBIX I'pUOOB, cosielt U T.1.). I3 Tex KIeToK, KOTophle
OKa3bIBAIOTCS YCTOMYMBBIMU K (pakTOpam, 100aBICHHBIM B NMUTATEIbHYIO CPEy, MOXKHO pe-
IeHEpUPOBATH - MOIYYUTh YCTOMYUBBIE PACTEHUSL.

[Tonyuenue 6e3BUPYCHOTO CEMEHHOI'O MaTepuajia OCHOBAHO Ha TOM, YTO BHUPYCHI B
pacTeHusX, B OCHOBHOM, MEPEMELIAIOTCS 10 MPOBOsAIIeH cucteme. Ecian B3sSTh anuKaabHYIO
MepHucTeMy (U3 KOHyca HapacTaHMsl), B KOTOPOM MPOBOJsIIAsl CUCTEMa ellle He cOopMUpOBa-
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J1ach, MOXXHO pPEreHepupoBaTh W3 ITOW MEpUCTEMbl O€3BHPYCHBIE pPacTEHHUS. DTOT METO[
MIPUMEHSIETCS] Y BETETaTUBHO PAa3MHO’KAEMbIX PACTEHUH (KITYOHUKH, KapTOoQes).

Ecnu nonydyeH neHHbI T€HOTHUIT PACTEHUs, KOTOPOE B IPUPOJIE IIIOX0 Pa3MHOXKAETCS
BETeTaTUBHO, €r0 MOYKHO Pa3MHOXKUTh B MPOOUpPKAX 10 HEOOXOAMMOIO KOJMYECTBA. DTOT
METO/1 Ha3bIBAETCSsI MUKPOKIOHAJIbHOE PA3MHOKEHUE (MUKPOUYEPEHKOBAHUE).

W3 ramnonaHeIX KJIETOK (HalpUMeEp, MbUIBLIEBBIX 3€PEH, HEOIJI0JOTBOPEHHBIX CEMsI-
MOYEK) MOXHO IMOJIYYUTh TaryIOuJHbIE PACTEHMS], B KJIETKaX KOTOPBIX COAEPHKHUTCS N YUCIO
xpomocoM. Takue pacTeHus SBJISIOTCS LIEHHBIM MAaT€pUAJIOM ISl MOTYYEHHUsS] TOMO3UTOTHBIX
BBIPOBHEHHBIX JIMHUNA. Y IBOUB Y HUX YHCJIO XPOMOCOM, 32 KOPOTKOE BPEMS MOXKHO IMOJIYYUTh
yucTyto JuHuio (1-2 roga), Torna Kkak oObIYHBIM CEJIEKIIMOHHBIM ~ METOJIOM - CaMOOIIbLIE-
HUEM Ha 3T0 TpedyeTcs oT 6 110 § JeT.

buoTtexHonoruueckre MeTo/bl MO3BOJISIOT KYJIbTUBHPOBATh IMPOTOILIACTHI (KJIETKH,
JUIIEHHBIC KJIETOYHOU CTeHKH). [IpoTomiacTel crmocOOHBI CTMBATHCS MEXTy co00i. CusiHu-
€M MPOTOIJIACTOB Pa3HbIX BUJOB PACTEHUH MOXKHO MOJIY4YUTh COMATHUECKUN rudpuj (Hemo-
noBoil tuOpua). CnusiHUE TPOTOIUIACTOB HCIIOJIL3YIOT, B OCHOBHOM, JJIS TOJYYEHUS OTIa-
JeHHBIX THOpU0B. Tak Kak coMaTUYECKHe KJIETKU JUIUIONAHbIE, TO rTuOpua OyneT Terpar-
JouAHBIM (2n+2n=4n), oTnagaer HeOOXOAUMOCTh YABOCHUS y HEro uncia xpomocoM. [loiy-
YeHbl COMATHYECKUE THOpUbl B CEMENUCTBE MAcICHOBBIX MEXAy KapTodenaemM u ToMaroMm, B
CeMEeICTBE PO30IBETHBIX - MEXIY S0JIOHEH U BUILIHEH.

['enHas uH>eHepHust - ’TO HOBOE HaIlpaBJIeHHUE B COBpeMeHHON O6uosorun. [loa renHoit
MHXEHeprel NOHUMAIOT U3MEHEHUE HACJIEJICTBEHHOCTH C IMOMOIIBIO €€ MpeoOdpa3oBaHUs Ha
YPOBHE OT/I€IbHBIX T€HOB.

Tak KaKk reHeTHYecKUi KOJi OJMHAKOB Y BCEX JKMBBIX OPraHU3MOB, TO T€HbI, HAIpH-
Mep, desioBeKa MOryT "paboTaTh" B KIETKax OAKTEPUN M CHHTE3UPOBATH B HUX OCJIKU Yeso-
BeKa. Tak, B KHMIIEYHYIO MAJIOYKy ObLJI BHEAPEH I'€H, KOJUPYIOIIMA CHHTE3 YEJI0BEUECKOIo
uHcynuHa. OHa cTaja mpoJyLEHTOM IIEHHOTO JIEKapCTBEHHOIO Ipemnapara, He00XO0AMMOIo
601bHBIM TUabeToM. C NOMOIIbIO T€HHON MHXKEHEPUHU IOJIy4aloT TOPMOH POCTa YeJIOBEKa -
COMATOTPOTIUH ¥ HHTEPPEPOH, CITOCOOCTBYIONTUH 3aIUTE OPraHu3Ma OT HH(PEKIIUH.

Benyrcs umHTEeHCHBHBIE pabOThl MO0 BCTpAaMBAaHUIO T'€HOB (UKCAlUU aTMOC(hepHOro
a30Ta, UMEIOLIUXCA Y KIIYOCHbKOBBIX OaKTEpHil, B 371aKOBbIE PACTEHUSI.

Bopocs! 1i1s1 caMOKOHTPOJISA

1. B yem cyTh MeTO]a TEHETHUECKOTO aHalIn3a, paspadboTanHoro I'. Menaenem?

2. IlepeuncnuTe NpUYKHBI ycriexa 3KcrepuMeHToB ['. Mennens.

3. Haszosute 3akonsl I'. Mennens. [IpuBeaure npuMepsl UX ACUCTBUSA B dKUBOTHOM U
pPacTUTEITLHOM MHUpE.

4. Tlouemy 3aKOH JOMUHUPOBaHUS ObLJI Ha3BaH 3aKOHOM e€IMHOO0Opa3us rudbpuaoB F1?

5. BugonsMeHeHHs TOMUHUPOBAHUS.

6. Uto takoe genorun, renotun? Beerna au no ¢geHoTHITy OpraHu3Ma MOKHO CYyJIUTh
o ero reHorune? [IpuBeaure npumepsl.

7. Kakoe ckpemyBaHue Ha3bIBaloT aHanu3upyomuM? C Kakoi 1enblo ero mpoBoasiT?
[IpuBenuTe npuMepsl.

8. UTo Takoe perunpoKHbIe CKpeIMBaHUs U OEKKPOCCHI? B Kakux ciydasx ¥ ¢ KaKou
1enbio ux npoodit? [IpuBeaure npumepsl.

9. O0BsACHUTE MPABUIIO YUCTOTHI TAMET.

10. KakoBBbI IUTOJIOTHYECKHE OCHOBBI M BEPOSITHOCTHBIN XapaKTep PaCIleIUICHHUS.

11. OOBsicHUTE HE3aBHCHUMOE HacjelI0BaHUE MPU3HAKOB C TOYKH 3PEHUS MOBEACHUS
XpoMOCOM B Meto3e. Bee 1 pu3Haku HaclIeIyI0TCs COTJIacHO 3akoHamM Menpens?
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12. Yto Takoe amenbHble U HeajuleabHble reHbl? [lpuBenuTe npuMepsl X pacnosio-
KEHHUS B XPOMOCOMAX.

13. Ilouemy Tpetuii 3akoH ['. Menaens umeeT OTHOCUTEIbHBIN XapakTep?

14. OcHOBHBIE 3aKOHBI HACJEICTBEHHOCTH, BbITeKatomue u3 padbor I'. Mennens. Kax
BbI [IOHUMaeTe MPUHLUI AUCKPETHOCTU HACJIEICTBEHHOCTU ?

15. OcobeHHOCTH HacleAOBaHUs MPU3HAKOB MPU HEAJIEJIbHOM B3aUMOJICHCTBUU Te-
HOB.

16. IIpumeps! Hacie10BaHUS KOMILJIEMEHTAPHBIX T€HOB.

17. Ilpumepsl HacIE€IOBaHUS SIUCTATUYHBIX TE€HOB.

18. [Ipumepsl HacIeIOBaHUS ITOJIMMEPHBIX I'€HOB.

19. HacnenoBaHue KOJIMYECTBEHHBIX pU3HAKOB. OOBSICHUTE SBJIEHUE TPAHCTPECCHH.

20. OcoOeHHOCTH CLETJIEHHOTO M HE3aBUCUMOIO HacienoBaHus. PopMUpOBaHUE ra-
MET IIPU HE3aBHCUMOM U CLIETIJIEHHOM HAaCJIeI0BAaHUU FE€HOB.

21. IlonHOE M HEMOJHOE CUEIUIEHHOE HACIE0OBAaHUE MPU3HAKOB. [IprunHa HEMmoIHOTrO
CLICTJIEHUS T€HOB.

22. OCHOBHBIE TIOJIOKEHHUS XPOMOCOMHOM Teopuu HaciencTBeHHocTH T. Moprana.

23. HacnenoBaHue NpU3HAKOB, CIEIIEHHBIX ¢ oj1ioM. OcobenHocTu. [Ipumepsr.

24. HacnenoBaHue pu HEPACXOKICHUH MOJIOBBIX XPOMOCOM.

25. Kak ¥ B KakuxX €IMHHMLAX MOXHO M3MEPUTh PACCTOsIHUE MeXTy reHamu? Urto mpen-
CTaBIISIFOT COOOM FeHETHUYECKUE KapThl XpOMOCOM?

26.Yto Takoe cenekius’?

27.Ha3oBuTe 3a/1a4u CEIEKIHUN.

28.Kakne MeTO/IbI HCTIOJIB3YIOTCSI B COBPEMEHHOM CEJIeKITH?

29.Y10 MOHMMAIOT B CEJIEKLIMH MO UCXOTHBIM MaTepuaiom?

30.Kakosa posis H.W. BaBunosa B cenexiun?

31.Ha3oBuTe LEHTPHI MPOUCXOKIEHUSA KYJIBTYPHBIX PACTEHHM M XapaKTEpHbIC IS
HUX PaCTEHHUSL.

32.0co0eHHOCTH CEeNEKINH PACTCHHH.

33.Kakue Buibl TUOpUIN3ALIUH BBl 3HaeTE?

34.IlpuBenure mpumepbl BHYTPUBUJOBBIX U OTAAJIEHHBIX THOPUIIOB.

35.I1peumyiiecTBa 1 HEAOCTATKU OTJATICHHBIX THOPUIOB.

36.Kakue hopmbl HCKycCTBEHHOTO 0TOOpA BBI 3HACTE?

37.IlpeumyiiecTBa U HEAOCTATKU MaccoBoro oTdopa. [louemy oH He MOXKeT ObITh OA-
HOKPATHBIM U HCIIOJIb3YeTCs] B OCHOBHOM Y MEPEKPECTHOOMBUIAIOIINXCS KYIbTYp?

38.IlpeumyiiecTBa U HEAOCTATKU MHAWBUIYaIbHOTO 0TOOpA.

39.Kakyto poJib UTpaeT eCTeCTBEHHBIM OTOOP B CEICKIIUN?

40.Tunbl CKpelIMBaHUN, HMCIOJIb3YyEMBbIE B CEJIEKIIUU.

41.Yto Takoe rerepo3uc? YV Kakux KyJIbTyp OH UCHOJIb3yeTCs?

42 IlpeumyiecTBa U HEJOCTATKU MOJUIIIIOUIOB.

43.locTuxKEeHUS CeEeKIUN PaCTEHUH.

44.0c00eHHOCTH CENIEeKIUH KUBOTHBIX.

45.0cHOBHbBIE HAIIPABJICHUS CEJIEKIIMU KUBOTHBIX.

46.0OcHOBHBIE METO/IbI CKPEIIMBAHUS )KUBOTHBIX.

47.JI0CTHKCHUS CEIICKITUH JKHBOTHBIX.

48.0c00eHHOCTH U METO/Ibl CEJIEKIIUU MUKPOOPraHU3MOB.

49.Y1o Takoe OMOTEXHOIOTHS?

50. OcHOBHbIE HaNpaBJIEHUs Pa3BUTHS OMOTEXHOJIOTHH.

51.06nacTi npuMeHeHUs: OUOTEXHOJIOTHH.

52.Kak ucnonb3yroTcst GepMeHTHI, TI0JIydaeMble OMOTEXHOJIOTUUECKUMHU METOIaMu?

53.Kakue 3a1a4u IOMOTAET PEeUIUTh OMOTEXHOJIOTUSI B PACTEHUEBOACTBE?
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54.Yto Takoe KyJbTUBUPOBaHHE INVitro?

55.Yto Takoe kieroyHas cenekuusa? Ee npeumymiecTna.

56.Yto npeacraBisieT coO00i METOI alMKATHbHOW MEPUCTEMBI U IS Yero OH HCIIOJb-
3yercs?

57.Kakx MOHO MOJTYyIUTh TaluIONU b OMOTEXHOJIOTUYECKUMH METOIaMHU?

58.ITouemy OecrIOAHBI TaTIOUIBI?

59.Kak 1o0uThCs III0J0OBUTOCTH rariouoB?

60.YTto Takoe IpOTOIIACTHI U KaK OHU UCIIOJIb3YIOTCA B OMOTEXHOJIOTUN?

61.B yem npeumyiiecTBa cCOMaTu4eCKUX ruOpuaoB?

62.YTto Takoe reHHas MHXeHepus?

63.I1oueMy rensl yesnoBeka MOTyT "paboTath" B KieTKax OakTepuii?

64.Kakue Gesiku yenoBeka NoayqaroT 0aroaapsi TeHHOM UHXKeHepuu?

65.IlepcrieKTUBBI ¥ ONTACHOCTH F'€HHON MHIKEHEPHH.

Pemmmtsh 3axanus u3 II'3. MoHorudpuaHoe ckpenuBanme

1. 3aganue 6 Ne 2301
Kakoii nporieHT ocoOell 4ajioif MaCTH MOKHO MOJIYYUTb IPU CKPEIIUBAHUM KPYITHOTO PO-
raToro ckoTta KpacHoit (AA) u Genoii (aa) MaCTH PU HETIOJTHOM JIOMUHUPOBAHUH?
2. 3aganue 6 Ne 2302
Kaxo¥ nmponeHT pacTeHuii HOYHOW KPAacaBUILbl C PO30BBIMU LIBETKAMH MOXHO OXKUAATh OT
CKpEIIMBAHUS paCTeHUN ¢ KpacHbIMU (A) u OenbiMH (a) 1IBETKaMU (HEMOJIHOE JOMUHUPOBa-
Hue)?

3. 3aganue 6 Ne 2303
Omnpenenute COOTHOIIEHUE TEHOTHUIIOB B TOTOMCTBE MPH CKPEIIUBAHUH T'€TEPO3UTOTHBIX
pacTeHnii HOYHOM KpAacaBUIIbI.
4. 3apanue 6 Ne 2316
['oMO3HUroTHRIE TOMHHAHTHBIE CEphI€ OBIBI MPU MEpexoje Ha TpyOble KopMma THOHYT, a
reTepO3UroTHbIE BbKUBAIOT. Onpenenure, Kakoil % cepbIX )KU3HECTIOCOOHBIX 0cO0ei poauT-
Csl TIPU CKpPEIIMBAaHUM CEPOI OBIIBI M UEPHOTO OapaHa.
5. 3apanue 6 Ne 2319
[Tpr caMOOTIBUIEHNHU TE€TEPO3UTOTHOTO BBICOKOPOCIIOTO PACTCHHUS TOpoXa (BBICOKHMA CTe-
6enbp — A) mosst kapukoBbIX Gopm paBHa (%)
6. 3ananue 6 Ne 2324
KakoBa BeposTHOCTH (%) pOXKAECHUS BBICOKMX JETEH y IeTepO3UTOTHBIX POAMUTENEH C
HU3KUM POCTOM (HU3KOPOCIOCTD JOMUHUPYET HaJl BEICOKUM POCTOM)?
Omeem 3anuuiume 8 8uoe YuUCid, NOKA3bIBAIOW,E20 UCKOMYIO EPOSIMHOCTb 8 NPOYEH-
max. 3nak % He ucnonvsyime.
7. 3ananue 6 Ne 2332
[Ipu ckpeurBaHUU TeTEPO3UTOTHOTO IO OJHOW Mape MPU3HAKOB PACTEHHS C TOMO3UTOT-
HBIM JI0JISI TOMO3UTOT B IOTOMCTBE COCTaBUT % (3HAK % B OTBETE HE YKa3bIBATh)
8. 3aganue 6 Ne 2333
Kakoe uncio ¢peHorunoB obpazyercsi B IOTOMCTBE IIpU CKpelnBaHuU Aa X Aa B citydae
MOJTHOTO ToMuHUpoBaHusA? B oTBer 3anumure nudpy.
9. 3aganue 6 Ne 2334
KakoBa BeposiTHOCTB (B %) poskK/IeHUsI Y TEMHOBOJIOCHIX poauTeneil (Aa) nerei co cBer-
JBIMU BOJIOCaMHU (TEMHBIHN I[BET JOMHUHHUPYET Ha/ CBETIIBIM)?
Omeem 3anuwiume 8 8uoe YuUCid, NOKA3bIBAIOW,E20 UCKOMYIO EPOSIMHOCTb 8 NPOYEH-
max. 3nak % He ucnonvsyime.
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10. 3axanme 6 Ne 11291
KakoBa BeposTHOCTb TOT0, UTO 3psiuasi coOaKa HECET I'eH CIENOThI, €CIIU OT CKPEUIUBaHUs
C TakoM ke co0aKoil, poawiicsa OJIMH clienon IEeHOK? (HOPMaJbHOE 3peHHE — JOMUHAHTHBIN
MIPU3HAK).
Omeem 3anuwiume 6 guoe YUCLA, NOKA3bIEAIOUE20 UCKOMYIO EPOAMHOCTb 8 NPOYEH-
max. 3nak % He ucnonvsyime.
11. 3apanme 6 Ne 11294
Ot Opaka Kaperyiazoi *KeHIIKUHBI ¥ T0J1y00r1a30ro MyKYHHbI pOJUIach royyooriasas Jie-
BouKa. ['eH kapux ria3 qoMuHupyet. KakoBa BEpOsSITHOCTh POXKIEHUS Kaperia3biX AeTen?
Omeem 3anuwiume 6 guoe YUCLA, NOKA3bIEAIOUE20 UCKOMYIO EPOAMHOCTb 8 NPOYEH-
max. 3nak % He ucnonvsyime.
12. 3apanme 6 Ne 11298
OTcyTcTBUE MaJIbIX KOPEHHBIX 3yOOB y 4YeOBEKa HACIENyeTCs KaK JOMHUHAHTHBIA ayTo-
COMHbIN npu3HaK. OAMH U3 CYIIPYroB UMEET Malible KOPEHHbIE 3yObl, a Y APYroro OHU OTCYT-
CTBYIOT U OH I€TE€pPO3UIOTEH M0 3TOMY Npu3HaKy. KakoBa BEpOSTHOCTh POXKIEHUS Y 3TOM Cy-
MPYKECKOM Mmapsl feTei 6e3 MaibIX KOPEHHbIX 3y00B?
Omeem 3anuwiume 6 guoe YUCLA, NOKA3LIEAIOUE20 UCKOMYIO EPOAMHOCb 8 NPOYEH-
max. 3nak % He ucnonvsyime.
13. 3apanme 6 Ne 11299
VY oBca ycTOMUMBOCTD K pXKaBUKMHE JTOMUHUPYET HaJl BOCIPUUMUYUBOCTBIO (b) K 3TOH 60-
ne3Hu. CKpecTWIM BOCHPUUMYHMBOE K P)KaBUMHE PACTEHUE C FOMO3UIOTHBIM YCTONYMBBIM
pacrenueM. Kakum Oyner cootHomenue GpeHotunos B F,?
14. 3apanme 6 Ne 11302
[IpousBenu ckpeniuBaHuE JABYX PacTeHH HOYHOW KpacaBHUIbl C OEJIbIMH M KPAacHBIMU
LBETKaMH (HEMOJIHOE JTOMUHHPOBAaHUE KpAacHOTO 11BeTa). Onpenenure KakoB MPOLEHT pacTe-
HUH C pO30BBIMU LIBETKaMH OYJET cpeid THOPUIOB MEPBOTO MOKOJICHUS.
15. 3apanme 6 Ne 20468
Omnpenenure COOTHOLIEHHE (DEHOTUIOB Y TOTOMKOB IIPY MOHOTMOPHIHOM CKpELIUBAaHUU
JBYX I'€TEPO3UTOTHBIX OPraHU3MOB IPHU MOJHOM JOMHUHUPOBaHMU. OTBET 3alMILUTE B BUJIE
MOCJIEOBATEILHOCTU (P, MOKA3BIBAIOIINX COOTHOIIEHUE IMOJYYUBIIUXCS (DEHOTUIOB, B
MOPSIIKE UX YObIBaHUS.
16. 3ananme 6 Ne 20781
CKkoJpKO ajieneil OJHOro reHa COJACPXKUT SIEKIeTKa [IBETKOBOro pacteHusi? B oTsete
3aMUIIUTE TOJIBKO COOTBETCTBYIOIIEE YHUCIIO.
17. 3apanme 6 Ne 20956
CKOJIBbKO pa3HbIX (PEHOTHUIIOB MOJIY4aeTCsl PU CaAMOOIIBUIEHUN PACTEHUH C pO30BBIMH Jie-
[IECTKaMU BEHYMKa (TeTepO3UroTa) B Cllyyae HeMoJIHOrO0 JOMUHUPOBAHUS?
18. 3ananme 6 Ne 21264
KakoBa BeposITHOCTb POKACHHUS 3/10POBbIX MaJIbUUKOB B CEMbE, I'JIE MATh 3/10pPOBa, a OTEL]
00JIeH TUNEpPTPUX030M — O0JI€3HbIO, OOYCIIOBIEHHON HAIMYMEeM T€HA, CICTUIEHHOTO C
Y—xpomocomoii?
Omeem 3anuwiume 6 guoe YUCLA, NOKA3bIEAIOUE20 UCKOMYIO EPOSAMHOCTb 8 NPOYEH-
max. 3nak % He ucnonvsyime.
19. 3ananme 6 Ne 21284
Kakyro rpymmmy kposu mo cucteme ABO nmeer uenosek ¢ reotunom 1°1°? B oTser 3a-
nuuuTe uudpy.
20. 3aganue 6 Ne 21525
C kakoll BEpOSITHOCTBIO y MOTOMKOB MOYET MPOSIBUTHCS NATOJIOTMYECKHM TI'eH, eCciu
CKPEILUBAETCA OPraHU3M, T€T€PO3UTOTHBIN [0 OJTHOMY MPHU3HAKY (I'€HbI HE CLIEJIEHbI), C Op-
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TaHU3MOM, HMEIOIINM PEIIECCUBHBINA T€HOTHUII TI0 JAHHOMY Ipu3HaKy? OTBET 3allUIINTE B BU-
7ie yucia (B MpoLEeHTax), MOKa3bIBAIOILIEr0 HCKOMYIO BEPOSTHOCTb.
Omeem 3anuuiume 8 8uoe Yucid, NOKA3bIBAIOU,e20 UCKOMYIO EPOSIMHOCHb 8 NPOYEH-
max. 3nak % He ucnonvsyime.
21. 3aganue 6 Ne 21553
CkoJpKo pa3HbIX (PEHOTHUIIOB 00pa3yeTcst y IOTOMKOB IPH CKPELIMBAHUU JIBYX I'€TEpPO3U-
TOTHBIX PAaCTEHUI TYHIMCTOrO rOpOIIKa ¢ PO30BBIMU I[BETKaMHU (KpPAacHbBIN LIBET HEIMOJIHO J0-
MUHUpPYET HaJl 6enbpiM)? B oTBeTe 3anuIInTe TOJIBKO KOJIUYECTBO (DEHOTUTIOB.
22. 3apanue 6 Ne 21868
Kakum Oyner cooTHOLIEHHWE TE€HOTHIIOB U (PEHOTUIIOB MOTOMCTBA, IOJIyYEHHOTO OT
CKpEILMBAHUsI POJUTENEH ¢ TeHOTUNaMu Aa U Aa, IPU HENOJHOM JOMUHHPOBAHUU MpPU3HA-
ka? OTBET 3aluIIUTE B BUJE MPAaBUIbHON MOCIEA0BATEIbHOCTU HUPpP, 0€3 TONOJHUTENbHbIX
CHUMBOJIOB, MIOKA3bIBAIOIINX COOTHOIIEHHUE MOJIYYUBIIUXCS FT€HOTUIIOB U (JEHOTHUIIOB.
23. 3apanue 6 Ne 22289
Kakoe konmuecTBO (EHOTUNUYECKUX KIJIACCOB MOJYUYUTCS NPU CAMOOIBLUIEHUN PAaCTEHUS
HOYHAs KpacaBHIla ¢ pO30BbIMU IIBETKAMH, €CIM OJIHO U3 MPEAKOBBIX PACTEHUN MMENO Kpac-
gele 1BeTKku? OTBET 3aIIMINUTE B BUIE YHCIIA.
24. 3aganue 6 Ne 22392
Omnpenenure BEpOSITHOCTh posiBiieHUs (B %) perecCuBHOTO (GEeHOTUIIA y TOTOMKA aHaJU-
3UPYIOIIEr0 CKPEIIMBAHUS T€TEPO3UTOTHOIO OpPraHu3Ma IpHU MOJHOM JOMHHHpoBaHHH. OT-
BET 3alMLIUTE B BUJIE YHCIIA.
Omeem 3anuuiume 8 uoe YuUC1d, NOKA3bIBAIOU,E20 UCKOMYIO 8EPOSMHOCTb 8 NPOYEH-
max. 3nak % He ucnonvsyime.
25. 3apanue 6 Ne 22420
Omnpenenure BEpOSITHOCTh MposiBICHUS (B %) TOMUHAHTHOrO (pEeHOTHNA Y MOTOMKA aHa-
JIU3UPYIOLIEro CKPEIIMBaHUsI F€TEPO3UTOTHOTO OPraHu3Ma P HEMOJHOM IOMUHUPOBAHUH.
Omeem 3anuwiume 8 uoe YuCid, NOKA3bIBAIOW,e20 UCKOMYIO EPOSIMHOCHb 8 NPOYEH-
max. 3nak % He ucnonvsyime.
26. 3ananue 6 Ne 22750
Omnpenenure COOTHOIIEHNWE T€HOTUIIOB Y MOTOMKOB IIPU MOHOTMOPUAHOM CKpEIIMBAHUU
JIBYX T€TE€PO3UTOTHBIX Opranu3MoB. OTBET 3alMILIUTE B BUJE MOCIEA0BATEIBHOCTH LD, MO-
Ka3bIBAIOIINX COOTHOIIIEHHE MOJTYIHNBITUXCS TEHOTUTIOB, B TIOPSAKE UX YOBIBAHHUS.
27. 3ananue 6 Ne 22825
Omnpenenure BeposITHOCTH (%) MOTydeHHUS MOTOMKOB C JIOMHHAHTHBIM MPOSIBIICHUEM
MpU3HAaKa B MOHOTHMOPHIHOM CKpPELIMBAHUU T€TEPO3UTOTHBIX THOPHIOB MEXIy co00M mpu
MIOJIHOM JIOMUHUPOBAaHUU 3TOT0 Ipu3HaKa. OTBET 3allUIINTE B BUJIE YHCIIA.
28. 3aganue 6 Ne 22926
Onpenenure COOTHOIIEHUE M'EHOTUIIOB Y MOTOMKOB MPU CKPEIIMBAHUU ABYX I'€TEpO3U-
TOTHBIX OPraHU3MOB IIPU MOJTHOM JOMUHHUPOBaHUU. OTBET 3alMIIUTE B BUJE MOCIEA0BATEb-
HOCTH LIU(]p, MOKA3bIBAIOIINX COOTHOIIEHNE T€HOTHUIIOB, B OPAIKE UX YObIBAaHUS.
29. 3apanue 6 Ne 23035
Omnpenenure BEPOSITHOCTh B IMPOLIEHTaX MPOSIBICHUS MPOMEXKYTOUHOIO (DEHOTHINA B
MIOTOMCTBE OT CKpEIIMBAaHUS I€TEPO3UTOTHHIX OPraHU3MOB MPU HENOJHOM TOMHHHPOBAHHH.
OTBeT 3anuIIMTE B BUJIE YHCIIA.
30. 3aganue 6 Ne 23285
[To u300pak€HHON Ha PUCYHKE POJOCIOBHOM OMNpPENEIUTE BEPOATHOCTH (B MPOLEHTAX)
poxaenus y poautenei 1 u 2 pedGEHka ¢ mpu3HAKOM, 0003HAYCHHBIM YEPHBIM I[BETOM, IIPH
[OJIHOM  JIOMUHMpPOBAaHMUM 3Toro  mnpusHaka. OTBeT 3anuimuuMre B BHAE  YHC-
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YC10BHBIC 0003HAYMCHHA!

O—1
1 Ny
2

— Opaxk
— JCTH 0AHOro Opaka
B @ - npossachHic npu3HaKa

Pemmtsh 3ananus u3 EI'D. {urnopuaHoe ckpemmBaHue

1. 3apanue 6 Ne 2308
CKOJIBKO THIIOB raMeT 00pa3zyercsi y 0coOu ¢ TeHOTUIIOM aabb?
2. 3aganue 6 Ne 2311
CKoJpKO BHJIOB rameT oOpa3yercsi y JUIe€TepO3UTrOTHBIX PAacTEHUM ropoxa IMpH JUTHU-
OpUIHOM CKpelMBaHUU (TeHbl He 00pa3yroT rpymmny cuemieHus)? B oteer 3anummure uudpy.
3. 3ananue 6 Ne 2402
[Ipu ckpemuBanuu x€ntoro(A) rmaaxoro (B) (auromosurora) u 3e1€Horo (a) MOPIIMHU-
ctoro (b) ropoxa B F1 momyuriuce Bce xéEnthie Tinankue. Onpenennure, CKOJIbKO pa3HbIX Te-
HOTHUIIOB ceMsH ropoxa B F1.
4. 3apanue 6 Ne 2404
CkpecTiiii rOMO3UTOTHBIE PACTEHUsI TOMAaTa C KPYIJIBIMU KPacHbIMU IUIOJIAMU U C Tpy-
HIEBUAHBIMU JKENTHIMU IUIOJAMH (KpacHbIA 1BET — A, KENThIM — a, kpyrias ¢popma — B,
rpymeBuaHas — b). OnpenenuTe, CKOJIBKO pa3HbIX TeHOTUIIOB TomaTa B F1.
5. 3apanue 6 Ne 2406
[Ipu ckpemuBanuu ocoOeit ¢ reHotunamu AaBb ¢ AaBb (rens! He cuemienst) ot (%)
reTepo3UroT Mo 00euM ajeNsaM (JUreTepo3uroT) B HOTOMCTBE COCTaBUT
6. 3aganue 6 Ne 2408
[IpaBuio equHOOOpa3us NEPBOro MOKOJIEHUS IPOSIBUTCS, €CM T€HOTHI OJTHOTO U3 POJAU-
Tenen — aabb, a gpyroro —
7. 3ananue 6 Ne 2414
[Ipu ckpemyBaHUU TOMO3UIOTHBIX PACTEHUN TOMAaTOB C KpacHbIMH (A) KpyrisiMu (B)
IUI0JIaMU U pacTeHHM ¢ xenTbiMH (a) rpymeBuanbiMu (b) miogamu B F2 mpoucxomut pac-
HierieHue 1o (PeHOTUIy B COOTHOIIEHUU (T€Hbl OKPAcKU M (POPMBI IJIOJOB PACIHOJIOKEHBI B
pasHbIX mapax xpomocom). OTBET 3allMIIMTE B BHUJIE MOCIEA0BATEIBLHOCTU LGP, MOKA3bIBA-
IOLUX COOTHOILIEHNE NOTYyYUBUINXCS (PEHOTHUIIOB, B OPSAIKE UX yObIBaAaHUS.
8. 3aganue 6 Ne 2416
[Ipu ckpenBaHuU reTepO3UrOTHBIX PACTEHUN TOMaTa C KpPAaCHBIMM M KPYIJIBIMH ILJI0/1a-
MU C pELECCHUBHBIMU IO 00OMM IpHU3HaKaM 0coOsiMu (KpacHble A u Kpyrible B — ngomu-
HaHTHBIC MPU3HAKN) MOSBUTCS MOTOMCTBO ¢ reHoTunamu AaBb, aaBb, Aabb, aabb B cooTHO-
meHud. OTBET 3alUIINTE B BUJIE N1OCJIEI0BATEIbHOCTU (P, MOKAa3bIBAIOIIUX COOTHOILIEHUE
MOJYYUBINUXCS (DEHOTHUIIOB, B TIOPSIKE MX YOBIBAHHS.
9. 3aganue 6 Ne 2419
CKOJIBKO THTIOB raMeT 00pa3yroT ocobu ¢ renotunom aaBB?
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10. 3apanue 6 Ne 2420
I'enotun oxHoro u3 poauteneit 6yaer AaBb, eciu npu ananusupyromeMm IUrHOPpUAHOM
CKpEUIMBAaHUM ¥ HE3aBUCUMOM HACJIECIOBAHWU TPH3HAKOB HAOIIOAAETCS pacUIeIUICHHE IO
(GeHoTUIy B MOTOMCTBE B COOTHOIICHWH. OTBET 3alMUIIMTE B BUJC MOCIEIOBATEIBHOCTH
uGp, TOKAa3BIBAIOIINX COOTHOIIECHUE TIOTYINBITUXCS (PEHOTHIIOB, B MOPSIKE X YOBIBAHHS.
11. 3apanue 6 Ne 2423
[Tpu TUrnOpUAHOM CKpEIIMBAHWW M HE3aBHCHMOM HACIIEZIOBAaHWU MPU3HAKOB Y POJUTE-
ne#t ¢ renotunamu AABD u aabb B moToMcTBe HaOII0JA€TCS pACIICTIIIEHUE B COOTHOIIICHHH.
OTBeT 3anuImuUTe B BUJIE TOCIEIOBATEIBHOCTH MUQP, MOKA3BIBAIOIIUX COOTHOIICHHUE ITOJTY-
YUBIIUXCS (PEHOTHUIIOB, B TIOPSIKE MX YOBIBAHHS.
12. 3apanue 6 Ne 2426
Ckpectuiu pacteHust Tomara ¢ reHotunnaMu AABB u aaBB? Ckoibko TeHOTHIIOB 00pasy-
etcst B motomcTBe F?
13. 3apanmue 6 Ne 2427
[Ipu auruOGpuaHOM CKpelMBaHUM (HECIEIJIEHHOE HaclieZJoBaHHe) 0coOel ¢ JOMHHAHT-
ueiMu AABB u penieccuBabiMu aabb npuszHakamu B F2 mpoucxoauT pacuierienne mo GpeHo-
TUIY B COOTHOIIEHUH. OTBET 3alUIINTE B BUJIE MTOCIEIOBATEIHHOCTH (P, TTOKA3BIBAIOIINX
COOTHOIIIEHHUE MOJTyIUBIINXCS (PEHOTUTIOB, B TIOPSIKE UX yOBIBAHUS
14. 3ananue 6 Ne 2428
KakuMm OyneTr cooTHOIIEHUE pacHICTICHHS PU3HAKOB 0 (PEHOTUITY Y TOTOMCTBA, TIOITY-
YEHHOI'0 OT CKPEUIMBaHUS JUT€TEPO3UTOTHOIO YEPHOI0, MOXHATOTO Kposinka AaBb ¢ Genoid,
JIaJIKOIIEPCTHON KpOJIbunXxoi aabb?
15. 3apanme 6 Ne 11559
KakoBo cooTHOIIEHNE T€HOTUTIOB Y TIOTOMCTBA, IOJYYEHHOTO OT CKPEIUBAHHS 0COOEH C
reHotunamu AaBb x AABB?
16. 3ananme 6 Ne 12575
B cembe, r/ie poauTeny XOpoImIo CIBIIANY, ¥ OAWH U3 HUX UMEJl CBETIIbIC TJ1a3a, a JPYrou
Kapue, pOAMJICS OAWH PEOCHOK TIyXOW C KapUMH TJ1a3aMH, a BTOPOH — XOPOIIO CIBIIIAN H
MMeIl CBeTIIbIe ri1a3a. KakoBa BepOsSITHOCTH JANbHEHIIIEro NOSBICHHS TIIYXUX JeTel ¢ KapuMHU
rJla3aMu B CEMbE, €CJIM U3BECTHO, YTO T€H KapuX TJia3 JOMUHHUPYET Haj CBETJIBIMH, TIIyX0Ta
— MPHU3HAK PEIIECCUBHBIN, M 00€ Tapbl TEHOB HAXOAATCS B Pa3HBIX XpOMOCOMaXx?
Omeem 3anuuiume 8 8uoe YuUCid, NOKA3bIBAIOULe20 UCKOMYIO 8EPOSIMHOCHb 8 NPOYEH-
max. 3nak % He ucnonvsyime.
17. 3apanme 6 Ne 12703
Y MOpPCKHMX CBHHOK Y€pHasi NIEPCTh JOMUHHUPYET HaJl OeIoH, a JNTHHHAs — HaJl KOPOTKOM.
Ompenenure CKOJIBKO TaMET 00pa3yeT NUTeTEepO3UTOTHASI 0COOb, €CIIM TeHBI HE CICTUICHBI. B
OTBET 3aIHIIUTE TOIBKO YHCIIO.
18. 3apanme 6 Ne 21012
CKOJIBKO THIIOB TaMeT 00pa3yeT AWreTepO3UroTHAs 0COOb NPHU IMOJHOM CICTUICHHU HWC-
CJIeTyeMBIX T€HOB?
19. 3apanme 6 Ne 21126
VY KpyIHOTO poraToro ckorta 4€pHsblii BT (A) TOMUHHUPYET HaJl KPACHBIM (a), KOMOJIOCTh
(B) — Hapg porarocteio (b). OnpeaenuTte OIpOLUEHT POXAECHUS YEPHBIX KOMOJBIX TENAT MPU
CKPEIIMBAHUN JTUTETEPO3UTOTHBIX YEPHBIX KOMOJIBIX KOPOB C KpacHBIM porateiM ObIkoM. B
OTBETE YKXKHUTE TOJIBKO YHCJIO.
20. 3aganue 6 Ne 21127
Kpyrnas ¢opma miogoB TomaTa JOMUHHPYET HAJ TPYIIEBUIAHOMN, KpacHas OKpacKa ILIo-
I0B — HaJ k&nToil. OnpenenuTe TeHOTUIT TOMATa C TPYIIEBUIHBIMH KEITHIMHU TUTIOIAMHU.
21. 3aganue 6 Ne 21273
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[Ipu ckpemuBanuu AaBb x Aabb kakoif mpoleHT B IOTOMCTBE OyAE€T UMETh '€HOTHII pe-
LIECCUBHAs JUTOMO3HUroTa?
22. 3apanue 6 Ne 21275
CkpecTwiii J1Ba AUTE€TEPO3UTOTHBIX PACTEHUS THIKBBI C KEATHIMH KPYTJIBIMH ILIOJIAMHU.
Onpenennure COOTHOIIEHHE (PEHOTUIIOB THOPUIOB IEPBOTO MOKOJIEHUS IIPU MOJTHOM JOMHHHU-
POBaHUH.
23. 3apanue 6 Ne 21278
[Ipu mpoBeneHUN aHAIM3UPYIOLIETO CKPEIIMBAHUS caMla C JUT€TOPO3UTOTHOM caMKoi
COOTHOILIEHHE 10 TeHoTuMy F; cocrapiiser (B OTBET 3alMILUTE TOJIBKO LUPPHI, O€3 JOMOIHU-
TEIBHBIX 3HAKOB U CUMBOJIOB).
24. 3aganue 6 Ne 21282
Ckonpko THNOB ramer o6pasyer 3urora CcBs, ecnu rensl C (¢) u B (B) cueriensl u
HacJeytoTcst BMecTe? B 0TBET 3anummTe TOJIBKO YHCIO.
25. 3ananue 6 Ne 21285
CkonpKO (PEHOTUITUYECKUX IPYII 00pa3yeTcs Npy CKPEIIMBaHUU IBYX AUTE€TEPO3UTOT?
26. 3ananue 6 Ne 21496
CKkoJpKO THUIIOB raMer OyJeT JaBaTh IMOTOMOK, MOJYYEHHBIH OT CKPELIMBAHUS T'OMO3H-
TOTHOTO IO JBYM IOMHUHAHTHBIM MPU3HAKaM OTIA C PELECCUBHOM IO 3TUM NpU3HAKAM MaTe-
ppro? OTBET 3aMUIINTE B BUE YKCIIa, 0003HAYAIONIEH KOJTUYECTBO BUIOB raMeT.
27. 3ananue 6 Ne 21614
Omnpenenure COOTHOIIEHHE (PEHOTUIIOB IPU CKPEIIMBAHUM JBYX JUTETEPO3UrOT, €CIIH re-
HbI He cremieHbl. OTBET 3anuUInTe B BUJE NPaBUIbLHON MOCIEI0BATENIbHOCTH IU(P, TOKa3bI-
BAIOIIMX COOTHOIIEHHUE MOJyYUBUINXCS (DEHOTHUIIOB B MOPSJIKE UX YObIBAaHUS.
28. 3aganue 6 Ne 21642
Onpenenure COOTHOIIEHUE T'€HOTUIIOB U (PEHOTUIIOB y MOTOMKOB MPU MOHOTHOPHIHOM
CKPEILMBAHUM JIBYX I€TEPO3UIOTHBIX OPraHU3MOB IPH HEMOJHOM JOMHUHHUpPOBaHMHU. OTBET
3alUIINTE B BUJAE MPABUWIBHON MOCIENIOBATEIILHOCTH LHUQP, MOKA3bIBAIOIIUX COOTHOLICHHE
MOJIYYMBIIUXCS T€HOTUIIOB ¥ (JEHOTHUIIOB.
29. 3ananue 6 Ne 21684
CKOJIBKO TPOIIEHTOB 0Cc00€H OyleT UMETh PEIlECCUBHBIA MO 000MM Mpu3HaKaM (HEHOTHUTI
IIPU CKPELIMBAHUU PACTEHUS C KENThIMU (Aa), MOPIIMHUCTHIMU (BB) CEMEHAMHU C PACTCHHEM,
HMMEIOLIUM 3€JIeHble MOPIIMHUCTHIE (aaBB) ceMeHa? OTBET 3alUIIUTE B BUJIE YHUCIIA.
30. 3aganue 6 Ne 21743
CKOJIBKO MPOLIEHTOB NOTOMCTBA 001a/1a10 TJOMUHAHTHBIM IO 000UM ITpU3HaKaM (EeHOTH-
IIOM TIPU CKPEIIMBAHUU JUTE€TEPO3UTOTHOTO MO ITUM NPU3HAKAM PACTEHUI ropoxa c perec-
CUBHBIM 110 000UM Ipu3HaKaM pacteHueM? OTBET 3alUILNUTE B BUIE YUCIIA.
31. 3aganue 6 Ne 21771
CKoJIbKO THIIOB raMmeT obOpasyeT 3urorta ¢ reHorurnoM FIBbGgSs? OTBer 3anumurte B BU-
ne ugpsl.
32. 3apanue 6 Ne 21799
CKoJIBKO THUTIOB TaMeT oOpasyer 3urota ¢ reHotunom AaDdCc? OtBert 3anummTe B BUJe
uuQpBoL.
33. 3apanue 6 Ne 21896
Kakum Oyner cooTHOLIEHHE T€HOTUIIOB B IIOTOMCTBE, MOJIyY€HHOM OT POJUTEINEH ¢ FeHO-
turmamu AaBb u aabb? OTBer 3anummTe B BHI€ NMPaBUIBHON MMOCIEA0BATEIBHOCTH UPP, TTO-
Ka3bIBAIOIIMX COOTHOUICHHUE MOJIYUYUBIINXCS T€HOTUIIOB.
34. 3aganue 6 Ne 21940
VY kaHapeek 3ejieHas OKpacka ONEpeHHs] JOMUHUPYET HaJ KOPUYHEBOH U ompenensercs
I€HOM, JIOKAJIM30BAHHBIM B X-XpOMOCOME, a KOPOTKUN KIIIOB JOMUHUPYET HaJ JUIMHHBIM U
OTpeJIeIIeTCsl TEHOM, JIOKAIM30BaHHBIM B ayTocoMme. [Ipu ckpelnBaHuu 3€JIeHOTO caMmlia ¢
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KOPOTKHM KJIFOBOM M KOPUYHEBOM KOPOTKOKJIIOBOM caMKU ObUIO MOJIY4YE€HO 8 MTEHLOB C pa3-
JIMYHBIM COYETaHHEM 000MX (PEHOTUIUYECKUX MpU3HAKOB. OIpenenuTe, CKOJIbKO Cpear HUX
KOPUYHEBBIX CaMIIOB C JIIMHHBIM KIIFOBOM, YYUTBIBAsl, YTO MYXCKOH IOJI SIBJISIETCS FOMOTra-
METHBIM U PaCLIEIUIEHUE COOTBETCTBOBAJIO TEOPETUUYECKH OKUIAEMOMY.

Omeem 3anuwume yugpamu 6 eude yeio2o Yucida, eOUHUYbl USMEPEeHUs He YKA3bl-
saume. Hanpumep: 12.
35. 3apanue 6 Ne 22261
Kakum Oyaer coOTHOIICHHE TEHOTHIIOB M (DEHOTHIIOB MPH aHATH3UPYIOIIEM CKpelIuBa-
HUW JUTETEPO3UTOTHOTO OPraHW3Ma IMMPU HE3aBHCUMOM HACJICOBAaHWHM HCCICAYEMBIX IPHU-
3HakoB? OTBET 3aIlUIINTE B BUC MOCICIOBATSIIEHOCTH U (P, MOKA3BIBAIOIINX COOTHOIICHUE
MOJTyYUBIIUXCS (PEHOTUTIOB O€3 JIOTIOTHUTEIBHBIX 3HAKOB.
36. 3aganue 6 Ne 22722
Omnpenenure COOTHONICHHE (EHOTUIIOB Y TIOTOMKOB ITPU aHAJTU3UPYIOIIEM CKPCIIUBAHUH
JUTeTEPO3UTOTHOTO opranu3Ma. OTBET 3allUIINTE B BHJIE MOCICIOBATSIILHOCTH MU(Dp, MoKa-
3BIBAIOIINX COOTHOIIICHUE MOTyIUBIITNXCS (DEHOTHITOB, B TIOPSIKE UX YOBIBAHHUS.

PA3JIEJI 4. ITPOUCXOXJEHUE )XM3HU HA 3EMIJIE. ODBOJIIOLIMOHHOE YYEHUE

Kpamkue ceedenus 0 000apeuHo8cKkom nepuooe o6uonocuu

VY4eHbIX pa3HbIX BPEMEH M HapOJO0B BCEr/la MHTEPECOBAIM MPOOIEMbl MPOUCXOK/IE-
HUS 4YeJIOBEKA, BOSHUKHOBEHMS >KM3HH, MHOI000pa3us >KUBBIX CYIIECTB, UX MPUCIOCOOIICH-
HOCTb K OKpY)KaIOIEH cpelie.

HecmoTps Ha TO, YTO B IPEBHOCTHU CYIIECTBOBAJIN MATEPHUAIMCTUUYECKHE B3TJISAbI HA
MPUPOAY, OOJBIIMHCTBO YUEHBIX MPHUAECPKUBAIOCH METa(hU3NUECKOrO BO33pEHUS Ha Hee, Io-
BOPWJIM O 0OKECTBEHHOM IMPOMCXOKJICHUH YEJIOBEKa M KUBBIX OPraHU3MOB, HEM3MEHHOCTU
IpPUPOJBI, H3HAYaJIbHOM ee uenecooOpa3HocTU. buonorus, B 0OCHOBHOM, HOcWJa OmIuca-
TEJIbHBIN XapakTep.

Haubonee 3Ha4uTENbHBIMU TPYAAMH 10 OMOJIOTHM B JOJAPBUHOBCKUN MEpPHOJ ObUIH
Tpynsl mBeackoro Harypanucta K. JIlunnes u ppanmysckoro XK.b. Jlamapka.

K. JIunneii pazpaboTasl OCHOBbI cucTeMaTHKU. Ero Bkiaja B OHOJIOTHIO:

1. Omucan okoso 7 ThIC. paCTeHUH U 4 THIC. )KUBOTHBIX.

2. ChopmupoBai noHsTue "BuA" W BbLACTWI 2 KpUTepus BUA: (U3HOJOTUUYECKUM U
MOP(OJIOrHUECKH.

3. Pa3paboTan meTon ki1accupuUKaluy paCTUTEIBLHOTO U JKUBOTHOTO MHUpa U BBEII Cie-
TyIOIINE TAKCOHOMUYECKHE eMHUIBI: PasHoBHAHOCTH (varietas), Bun (species), Pox (genus),
Otpsx (ordo), Knacc (classis).

4.Vcionp30Ban OMHAPHYIO HOMEHKJIATYPY - JBOMHOE Ha3BaHUE OpraHusma (1mepBoe -
poaoBoe, BTopoe - BugoBoe). Hampumep, Violatricolor L. - ¢uanka Tpexusernas. [locie 060-
3HAYEHUS MPEJIOKUI CTABUTD NEPBYIO OYKBY (paMMIIMK y4€HOTO, BIIEPBbIE OMMCABILETO 3TOT
BU/I.

5.IIpennoxun 0603Ha4YaTh Ha3BaHUS BUOB JIATUHCKUMU TEPMUHAMU.

6.Co31an ecTeCTBEHHYIO KJIacCHU(PHUKAIUIO )KUBOTHBIX. [Ipu onucanum »KUBOTHBIX OH
MCIO0JIb30BaJl HE OJIMH, & COBOKYITHOCTh IPU3HAKOB (B YAaCTHOCTH, CTPOCHHE KPOBEHOCHOH U
IBIXaTENBHOM cucTeM). Beigenuin 6 ki1accoB )KMBOTHBIX: Miekonutaromue, [Itump, Amdu-
oun, PeiOb1, Hacekomeie, Uepau.
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HenocraTtkoM nnHHEeBCKON Kiaccuukaluu pacTeHUd ObUIO TO, YTO OHa ObLIa HC-
KyccTBeHHOM. [Ipu onucanuum pacrenuii 3a ocHOBY Kiiaccuukanuu JIMHHEN B3sUT OJJUH MpU-
3HAK — YUCJIO THIYMHOK B 1[BeTKe. [lo3TOMY y Hero uHorna jajekue B CUCTEMAaTHUYECKOM OT-
HOILIEHUU PACTEHUs OKa3bIBAIIMCh B OJIHOM KJlacce, a pO/ICTBEHHBIE — B Pa3HbIX.

JlunHell He npu3HaBall U3MEHYUBOCTU BHUJIOB, XOTS JIOMYCKaJl €CTECTBEHHOE BO3HHK-
HOBEHHE pa3HOBHAHOCTEH. CunTai, "4yTo BUAOB CTOJIBKO, CKOJIBKO B CAMOM Hayaye ObLIO CO-
3mano 6orom" ("Nullaspeciesnova", B mepeBojie ¢ JaTUHCKOTO — HU OJWH BUA HEe HOB). Ho
JlunHe#l He ObLT 10rMaToOM, OH OB HACTOSILIUM YYEHBIM, KOTOPBIM MpUIEPKUBAJICS (PAKTOB.
K KOHIly XM3HHM OH YK€ OTKa3aJiCsi OT CBOETO YTBEP>KICHHSI O HEM3MEHHOCTU MpHupoabl. OH
caMm ce0si OmpoBepr U yTBEPKJad, YTO BUIbBI MOTYT U3MEHATbCA Oylarojaps CKpeIIMBaHUIO
100 NOJT BAUSHUEM YCIOBUMN KU3HU.

Ocnosuble Tpyasl K. Jlunnes: "Cucrema npupoast” (1735r.), "®dunocodus 6otanu-
ku" (1751r.)

[lepBoe 11€/1IbHOE yU€HUE O €CTECTBEHHOM Pa3BUTUU OPraHUYECKOro Mupa ObLIO CO-
3mano (ppaniy3ckum HaTypaituctom JKanom batucrom Jlamapkom.

3acmyru Jlamapka:

1.Ben Ttepmun "6uosorus" (B 1802r.). Tepmun "Oecrno3BoHOUHbIE" TaKKe MpPUHAM-
nexut Jlamapky.

2.ChopmynupoBan HACK0 E€CTECTBEHHOTO pPa3BUTHS, HAYMHAS OT MPOUCXOKICHUS
KU3HU U KOHYAsl IPOUCXOK/IEHUEM YEJIOBEKA.

3.Ilpu3HaBaig U3MEHYMBOCTH BHJIOB (B TOM YHCJIE O] BIUSHHEM OKPYXAIOIIEH Ccpe-
Ibl).

4.BpIIBUHYN HUJIEI0 OOIIHOCTU MPOMCXOXKICHUSI BCEX CHUCTEMATUYECKUX TPYII opra-
HU3MOB.

5.T'oBopwI 0 HACIIEOBAHNUN ITPU3HAKOB.

6.1Ipu3HaBan X0/ 3BOJIIOIMH OT HU3IIUX K BBICIIUM.

HepnocraTok ero ydeHusi cCOCTOSUI B TOM, YTO OH HE CyMeJl PacKpblTb MEXaHU3M 3BO-
JIOLMH, OKOaNcs B MPUYMHAX, BHI3BIBAIOIINX HM3MEHEHHE M YCOBEpPUICHCTBOBAHME Opra-
HU3MOB. OH nojarai, YTo MPUYUHBI SBOJIIOLUH CIIEIYIOIINE:

1. BpoxnaeHHoe, HE3aBUCUMOE OT BHEIIHUX (PAKTOPOB, CTPEMJIEHHE K IOBBIIIEHUIO
ypOBHs opranu3auuu ("mpuHLIUI Tpagauui”).

2. Ilpsmoe mpucnocoOieHrne K YCIOBUSAM cpeibl (IIyTeM YIpaXHEHUS OpraHoB U
HacJIeJOBaHUS PUOOPETEHHBIX CBONCTB).

Jlamapk B cBOMX B3IUIJaX Ha MPUPOY OBLI IEUCTOM, HE MOT MOJIHOCTBIO OIPOBEPT-
HYTb UJIe10 O0XkKecTBa. J|encThl CYMTAIOT, YTO TBOPEL CO3/1ajl MPUPOAY OJIMH pa3, a IOTOM OHa
pa3BHBaJIach cama 1o cede, TBOpell yXKe HE BMEILIMBAETCS B X0/ IPUPOIHBIX IPOLIECCOB.

Ocnosuble Tpynsl JK.b. Jlamapka:

1."EctecTtBeHHas ucropus pacreHuil" B 3 Tomax.
2."®unocodus 30omorun" (1809r.).

OCHOBHBIE NONIONHCEHUA J60/IIOUUOHHO20 YUeHUA 4. Zlapeuua

DBOJIIOLMOHHAS TEOpUsl B OMOJIOTUH MPOYHO CBsI3aHA C MMEHEM aHIJIMYaHUHA

Y. lapsuna. B Ouosoruu naxke cymecTByeT TEpMUH "JapBUHU3M'", KOTOPbI O3HaYaeT
- MaTEPUAIIUCTUYECKAsI TEOPUS IBOIIOLNHA OPTraHUYECKOTO MHpA.

HayuHnble mpennochliky BO3HUKHOBEHUS JApBUHU3MA:

1. Pa3Butue CpaBHUTEIBHON aHATOMHMHM M MOP(OJIIOTUM - BBICKA3BIBAIUCH HUJEH 00
OOLIHOCTH IIJIaHa CTPOEHUS KUBOTHBIX (PYyKa, KPbLIO, JIallKa, JJACT, MBIIIIIbI, COCY/Ibl, HEPBBHI),
Y Pa3HbIX TPYII KUBOTHBIX: ObLI pa3paboTaH MPUHLUIT KOPPEJSALUH - HU OJIHA U3 YacTell Te-
J1a He MOXKET U3MEHMTCS, YTOObl HE U3MEHUJIACh ApYrasl.
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2. Coznanue kierounoi Teopuw [llneinena u llIBanna (yrBepx)aaiock, 4yTo:

- BCE KUBOE COCTOUT U3 KIIETOK;

- KJIETKM BO3HHMKAIOT IIyTEM JICJICHUS;

- BCE MHOTOKJIETOYHbIE OpraHU3Mbl (POPMUPYIOTCSI B OHTOI'€HE3€ U3 OJHOU KIIETKU -
3UTOTHI).

3. Bo3HuKHOBEHUE SMOPHOJIOTHH, OCHOBHBIE MPUHIUIIBI KOTOPOH ObLIN pazpaboTaHbl
HalnM cooteyectBeHHMKOM K.M. bapom:

- TIpU3HAKU TUNA (GOPMHUPYIOTCS B OHTOTEHE3€ y OpraHM3Ma paHbllle, YeM IpPU3HAKH
BU/JIA;

- HMOpHOH 0o0Jiee BHICOKOIO 0 OpraHU3alMU XUBOTHOI'O CXOJIEH HE CO B3pOCIION
(dhopMoil MEHEE COBEPIIIEHHOTO, a C €r0 AMOPHUOHOM.

Otu nonoxxkenust Y. JlapBuH paccMaTtpuBai Kak BaKHEHIINE J10Ka3aTeIbCTBA IBOJIIO-
1107078

4. Bo3HUKHOBEHUE MajieoHToJIoTUU. B maneonTonorun Obun pa3paboTaHbl MPUHIH-
TIBI:

- yHUPOPMH3M (TIPUYHMHBI TEOJIOTHUECKUX MPOLIECCOB B MPOIIOM U HACTOSIIEM OJIHU
U TE XKe);

- HETIPEPBIBHOE U MEJUIEHHOE JICHCTBUE Me0JIOTMYECKUX 3aKOHOB;

- aKTyanu3M (MIO3HAHME MPOLIOTO UCXO0/I U3 3HAHUM HACTOSILEr0);

- Pa3BUTHE - 3TO PE3YJIbTAT HAKOIUICHUS MEJIKUX U3MEHEHUN.

Coyuanvho-sKkoHOMUYECKUE NPEONOCHLIKU OaPBUHUSMA.

1. Pa3BuTHE MPOMBIIUIEHHOCTH, TIOUCK HOBBIX PHIHKOB COBITA, CENEKIUS KUBOTHBIX U
pacTeHui.

2. BBICTpBII POCT TOPOJIOB, MTOABEM CEIIBCKOTO XO3SMCTBA.

Co3mannio Teopur COCcOOCTBOBAIO MmyTemecTBue Mosoaoro Y./lapsuna Ha xopalie
"Burie", rjie OH HaXO0AUJICS B KAUECTBE MCCIICI0BATEIs.

OcHosuble Tpyabl Y.JlapBuna: "IIpoucxoxaeHrue BUJOB IyTEM €CTECTBEHHOIO O0TOO-
pa" (1859r.), "IIpoucxosxaeHne YeIOBeKa M MOJIOBOM oTOOp", "M3MeHeHne MOMaIrHuX Ku-
BOTHBIX U KYJIbTYPHBIX paCTeHHM".

OcHosHnble BbIBOJIbI Y. /{apBuHa, chopMynupoBaHHbIE B €T0 TPYIax:

1. Okpyxaroluii MUp HE CTaTUYEH, a IOCTOSTHHO Pa3BUBAETCS, OJHHU BHJIbI BO3HHKA-
0T, IpYTHe BEIMUPAIOT.

2. IlocTeneHHOCTh U HENIPEPBIBHOCTH 3BOJIIOIIMOHHOTO MPOLIECCa.

3. OGIIHOCTb MPOUCXOXKCHUS KUBBIX CYLLECTB.

4. Mexanu3M, 00eCreurnBarONIUil IBOJIIOIIMOHHBINA TIPOLIECC - €CTECTBEHHBIN 0TOOD.

DBoJIIoLMS, 110 MHEHUIO JlapBuHa, - 3TO pe3yapTaT 0TOOPa, KOTOPBIH MPOUCXOIUT B 2
JTamna:

- TIEpBBIH ATaIl - CO3/JaHle U3MEHUYUBOCTH (TIpaBa, J[apBUH HE CMOT OIPEEIIUTh MPH-
YHHY H3MEHYMBOCTH - MYTallMOHHBIN 1 KOMOWHATHBHBIHN IPOIECCHI),

- BTOPOH - 0TOOP, MPOUCXOAAIIUN B Pe3yIbTaTe BbIKUBAHUS OJHUX U THOEIH APYTrUX
oco0eii (bopr0a 3a cymecTBOBaHUE).

JIBMOKYIIMMH CHJIAaMM 3BOJIIOLMU COTJIacHO J[apBUHY SIBJISIFOTCSI HACJIEICTBEHHOCTb,
W3MEHYUBOCTh U €CTECTBEHHBI OTOOP, KOTOPBIN MPOUCXOAUT B (hopMe OOPHOBI 3a CYIIECTBO-
BaHUE.

Ha ocnHoBe mapBuHM3Ma mpown3olia MepecTporika BCeX OTpaciield OMOJOTUH, TEOPHs
Y. JlapBuHa chirpana UCKIOYHUTEIbHO BaXHYIO pOJb B Pa3BUTHH MPUKIATHBIX OMOJIOTHYE-
CKHX HayK, CEIbCKOIO X031 CTBa.

Kpumepuu euoa
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Bug — 510 coBOKymHOCTH 0cO0€i, 001a1atouX HACIEACTBEHHBIM CXOJICTBOM MOp(o-
JIOTUYECKUX, (PU3MOJOTUYECKUX U OMOXMMHUYECKUX OCOOEHHOCTEH, CBOOOIHO CKpEIIMBaro-
LIUXCS U JAIONIMX IJI0JI0BUTOE IMMOTOMCTBO, IPUCIIOCOOIEHHBIX K ONpEAEICHHBIM YCIOBUAM
KU3HHU, 3aHUMAIOLINX B IIPUPOJIE ONpeACTICHHBIN apear.

B nmpupoze Buabl paznnyaroTcsi COBOKYIIHOCTBIO ITPU3HAKOB, HA3bIBAEMbIX KPUTEPHSI-
MU BUJA, UX ILIECTh:

- Mop(oJOTHYECKHIA;

- TCHeTHYCCKUI;

- (PU3HOJIOTUYECKHIA;

- OMOXUMHYECKUH;

- DKOJIOTHYCCKHUM;

- reorpauuecKui.

Hu onuH u3 kputepueB He sBisieTCs aOCOIOTHBIM, IO3TOMY MPHU ONpEeSICHUU BUa
HAJ0 YYUTHIBaTh BCE KPUTEPUU B COBOKYITHOCTH.

1.Mopdonornyuecknii KpUTEpUil OMPEAEsseT CXOJCTBO BHEIIHETO M BHYTPEHHETO
CTpOEHUS 0cO0el 0JTHOrO BUAa, HE aOCOJIIOTEH, T.K. CYIIECTBYIOT BU/bI - IBOMHUKH, BHELITHE
HEpa3InYUMBIE.

2.I'eHeTHYECKUI KPUTEPUH MOKA3BIBAET, YTO BUABI PA3JIMYAIOTCS IO YHUCIY U CTPYK-
Type XxpomocoMm. Ocobu 0JTHOrO BHIa MOTYT CBOOOJHO CKPELIMBATLCA M JaBaTh IIOJIOBUTOE
noToMcTBO. He abcomtoTeH, T.K. YUCIO XpOMOCOM MOXKET MEHSThCS y 0c00el 0JJHOro BUAA B
pe3yabTaTe MyTalui.

3.Du3M0IOTHYECKUN KPUTEPUN 3aKIIOYAETCS B CXOJICTBE >KM3HEHHBIX MPOIIECCOB U
BO3MOXHOCTH pa3MHOKEHHs (0COOM pa3HbIX BUJOB He ckpemuBarorcs). He aGcomioreH, T.K.
CYLIECTBYIOT BUbI, HE CKPEILIMBAIOIINECS B €CTECTBEHHBIX YCIOBHIX, HO MOTYIIUE JaTh IJIO-
JIOBUTOE TIOTOMCTBO (HECKOJIBKO BUJIOB TOTIOJNEH).

4.buoxuMu4ecknii — crnocoOHOCTh 00pa30BBIBATH clielU(pUYecKue OeNlKu U Apyrue
opranuueckue BeuiectBa. He abcomtoreH, T.K. B pe3yabTaTe MyTalliii BO3MOXKHO OMOXUMUYe-
CKO€ pa3jinyue B Ipejeaax BUaa.

5.I'eorpaduueckuii - pacpocTpaHeHue B IPUPOJE B onpeesieHHoM apeaie. He abco-
JIIOTEH, T.K. €CTh BUJIbl, OOUTAIOIINE TOBCEMECTHO.

6.DKO0JIOTUYECKUH — MPUCHOCOOJIEHHOCTh K ONPEJCIIEHHBIM YCIOBUAM cpefbl. He
abCOJIOTEH, T.K. B OJIHOM 9KOJOrMYECKON HUILIE MOTYT CYILECTBOBAThH Pa3HbIC BUIbI.

Honynayus — eounuya uoa u I6010YUN

Bun cymectByer B npupoje B popme nomyssiuii. [lomymsmus - ectecTBeHHas COBO-
KYIHOCTb CBOOOJIHO CKpPEILIMBAIOLINXCS 0cOOEl OJHOTO BHJA, 3aHUMAIOLIUX OIPEIECICHHYIO
000Cc00IeHHYIO YacTh apeaja. XapakTepuCcTHUKa MONYIsSUu:

- COCTOUT U3 0cO0€ll pa3HOTo BO3pacTa u 1oJja;

- 0cO0M OJHOM MOMYJISIIIMK UMEIOT OO0JIbILIE CXOJICTBA, YeM O0COOU pa3HbIX MOMYJSLUN
OJIHOTO BUJIA;

- YUCJIEHHOCTh 0CO0EH B MOMYJISIUU PE3KO KOJIEOIETCs B CBSI3U € YHCIEHHOCTBIO JIpY-
IUX BUJIOB (MakCUMyM 3aillieB B MOMYJISILIMK ObIBAET B I'OJIbl C MUHUMAJIbHOW YHCIEHHOCTBIO
XHUIIHUKOB);

- TEPPUTOPHUSL, 3aHUMaeMas NoMyJAauuen, Moxer coctasiaTh oT 0,1 1o 10 ra u Gonee;

- TPaHHUIIBI TOMYJISAIMIA YaCTO COBMAJAIOT C IPaHHUIIAMH OMOIIEHO30B (03epo, jec, 0o-
JI0TO);

- CMEIIMBAHMIO MOIMYJISALUN MPENsATCTBYIOT €CTECTBEHHbBIE MPerpajabl (ropbl, peKu, my-
CTBIHM) U OHOJIOTHMYECKasl M30JSAus (pa3inuure B CTPOCHUHU IOJIOBOTO ammapara, CpOKOB U
MOBAJIOK CIIapUBAHUS, LIBETCHUS Y PACTEHUI).
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[Monynsiuuu rpynnupyroTcs B moABUAbI. Ha moaBUabl pacniagaroTcsi BUIbI ¢ IIUPOKUM
apeasioM. Tak, Oenmka mpeacTaBiIeHAa HA TEPPUTOPUU C 22 TMOABHUIAMH, Pa3TUUAFOITUMUCS
OKpacKoy Mexa.

CopTa paCTCHI/Iﬁ " MOpOoAbI )KMUBOTHBIX - 3TO HCKYCCTBCHHO CO3JJaHHBLIC YCJIOBCKOM
nomyjiauuu JJid YBCIIMYCHUSA IHPOAYKTUBHOCTU M YIIYUIICHHUA Ka4CCTBa IPOAYKIIHUU.

CopT — 3TO rpynma pacTeHUH OJHOTO BHUJIAd, OTOOPAHHBIX M PAa3MHOKECHHBIX IS yBE-
JUYEHUS TPOJYKTUBHOCTU M YIy4YlIeHHs KauecTBa NpoAykuuu. CopT COXpaHsSeT CBOM CBOIl-
CTBa TOJILKO B OIpe/IeieHHbIX ycaoBusaxX. [Ipy HecoOtoieHu YCII0BU — COPT BBIPOKIAETCsl.

[Topona — 3T0 co3ganHas ¢ MOMOIIBIO HCKYCCTBEHHOTO OTOOpA I'PyIIa XKUBOTHBIX OI-
HOT'0O BHJAa, OTIINYAaIOIIUXCA I'€HECTUYCCKU yCTOfI‘II/IBI)IMI/I, MOp(l)OJ'IOFPI‘-I@CKI/IMI/I, (1)I/I3I/IOJ'IOI‘I/I‘~IG-
CKHUMH U XO3SIMCTBEHHEIMU IIpHU3HaKaMH.

Heuscywgue cunvl 3eonoyuu

CornacHo Teopuu JlapBrHa ABMXKYILIMMHU CUJIAMH SBOJIIOLUH SIBIISIFOTCS

HACJIEICTBEHHOCTb, U3MEHYMBOCTh M €CTECTBEHHBIH O0TOOp, mpoxondumuil B dopme
OOpBOBI 32 CyIIIECTBOBaHUE.

HacnenctBeHHOCTH - 3TO CHOCOOHOCTH JKMBBIX OPTaHU3MOB COXPaHATh U IEepelaBaTh
IIOTOMCTBY OCOOEHHOCTU CTPOEHHUA, PYHKUUN U pa3BuTUs. be3 HaciencTBEHHOCTH BUJA HE
Mor OblI cyliecTBoBaTh B npupoje. [Ipu pasMHOKEHUM OCYIIECTBIISETCS CBSA3b MEXKIY MOKO-
JEHUSMHU. DTy CBSA3b 00ECIEYMBAIOT XPOMOCOMBI, MOMAJaolUe OT POAUTENIed B raMeThl,
o0BbeAMHSIIOIINECS TP OIUIOJOTBOPEHUH U JIAIOLIUE HAa4yal0 HOBOMY OpPraHu3My.

M3MeHUnMBOCTh HEPa3phIBHO CBsI3aHA C HACIEIACTBEHHOCThIO. VI3MEHUMBOCTBH - 3TO
CIIOCOOHOCTh OPraHuW3MOB M3MEHAThCA. biaronapst ”3MEHUYMBOCTH MOMYJIALNS OKa3bIBAETCS
pa3zHOpoaHOMU. M3MeHYHBOCTH OCTABIISAET MaTepUal it 0TOOpA.

N3menunBoCTH OBIBACT:

- HaCJICICTBEHHAs (MyTallMOHHAass, KOMOWHATUBHA),

- HeHacyeACTBeHHas: (MoaudUKaIMOHHAas).

MyranuoHHasi U3MEHUYUBOCTh CBsI3aHA C U3MEHEHUEM I'€HOTHIIa 0COOU, TIOITOMY BO3-
HUKILIME U3MEHEHUS HacienytoTcs. MyTaluuy NosBISIOTCS Y €AMHUYHBIX 0CO0el MOomyasuun
[I0/] BJIMUSIHUEM BHELIHUX U BHYTPEHHUX (akTopoB. Myranuu ObIBalOT HE3HAUUTEIbHBIMU U
CYLIECTBEHHBIMU, OHU 3aTPAaruBalOT pa3Hble NMPU3HAKU U CBOWCTBAa opranusma. OHU MOTYT
OBbITh MOJIE3HBIMH, BPEIHBIMU U HEUTpaJIbHBIMU. B 3BOJIONUYN 3aKpEIUISIOTCS MOJIE3HbIE, TE,
KOTOpBIE CIIOCOOCTBYIOT BHIKUBAHUIO BU/JIA.

KoMOuHnaTiBHas ©3MEHUYUBOCTh BO3HUKAET NpU THOpUIM3alUU, OOBEAUHEHUN T'€HO-
MOB pa3HbIX OpPraHU3MOB, OHA TAK)KE HACIIEYETCS.

MonudukanioHHass U3MEHUYUBOCTh CHOCOOCTBYET BBDKHMBAHUIO OTAENIBbHON 0coOU B
TE€YEHHE >KM3HU, OHA HE 3aTparuBaeT I'€HOTHUIl U [0 HACJIEJICTBY HE IEepelacTcsl, BOZHUKAET
M0/ BIUSIHUEM KOHKPETHBIX YCIOBUH Cpe/bl Y BCEX 0COOEH MOMYIISIIIUHU.

EcTectBenHbIl 0TOOp MPOUCXOAUT B IIpUPOE B (hopme GOPHOBI 3a CYIIIECTBOBAHHUE.

Bopn0oii 3a cyriecTBOBaHME HA3bIBAIOTCS CIOXHbBIE CBS3M MEXAY Pa3HbIMU OpraHU3-
MaMH " YCIIOBHSIMU Cpejibl B OnorieHo3e. Paznuuaror 3 ¢popMbl 60pEOBI 3a CYIIIECTBOBAHHUE:

1. BHyTpuBHIOBas - AT MEXIY 0COOSIMU OJHOTO BHna (BHyTpu momyisiuu). OHa
UMeEeT CIIOKHBIN, HauboJjiee OCTpbI XapakTep, T.K. HAET B OJHOM 3KOJOrMYEeCKOW HUIIe
(mpuMepsl: NTULI YOMBAIOT NMTEHLUOB NMPH UX OOJIBIIOM KOJIMYECTBE; BHICOKHE JIEPEBbsI TO-
JABJISIFOT POCT HU3KUX, MEXIy CaMLlaMU UJET COIEPHUYECTBO 3a CAMKY H JIp.).

2. MexBuoBas - COCTSI3aHUE 32 BBDKHMBAHHME MEXJY 0COOSMHU pa3HbIX BHJIOB. OHa
MMEET CJIOXKHBIA XapaKTep U MpOoTeKaeT 0oJiee OCTPO, €CIU BUIbl OOUTAIOT B OJIHOM IKOJIOTH-
YEeCKOU HUIlIe U KOHKYPUPYIOT, HallpUMeEp, 3a YCIIOBUS CYIIIECTBOBaHUS (B MOCEBaxX KyIbTYp-
HBIX PacTeHHMM COpHSKM IOIJIOIIAIOT BJary, MUHEpajibHble U OpraHMYECKUE BEIEeCTBA MOY-
BBI); 0COOM OJHOTO BHUAA (XUIIHUKH) MOTYT YHHYTOXKaTh OCOOeW NIpyroro Bujpa (KEpTBY);
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OJIMH BUJlT MOXET CIMOCOOCTBOBATH MPOIBETAHUIO APYroro (pacupocTpaHEHUE >KUBOTHBIMHU
CEMSH U IUIOJO0B PACTEHU) WM B3aUMHO TOJICPKUBATH APYT Apyra (HACEKOMBIE - OTIBLIN-
TEJ ¥ OMBUIEMbIE UMU PACTCHHS, 371aKu U 0000BBIE paCTEHMsI CIIOCOOCTBYIOT IIPOHU3pacTa-
HUIO JPYT Jpyra B TPAaBOCMECSIX).

3. bopn0a ¢ HebnaronpusTHbIMU (pakTopamu cpenbl. [Ipossisercs ocoOeHHO Harsd-
HO B palloHaX ¢ HEOJArONMPHUATHBIMU KIMMAaTHYECKUMHU YCIOBUAMHU (M30BITOYHAS BIAXKHOCTD,
Kapa, X0JI01 U Ap.). Y KUBBIX OPraHU3MOB B MPOIIECCE IBOITIOINN BHIPAOATHIBAIMCH ITPUCIIO-
coOJIeHHUs, TO3BOJISIONMINE UM BBDKUBATh M OCTABIATH IMOCJE CEOsl TOTOMCTBO (BEpOIIOXKbBS
KOJIFOUKa, ayiod). YenoBeK MOJDKEH CO3/1aBaTh BO3JIEIBIBAEMBIM PACTCHHSIM ONTHUMAJIbHBIC
YCJIOBHS IS KX JTYyUIIEr0 pocTa (TUIOIa b MUTaHUS, TYCTOTa CTOSIHUS, YePEJOBAHUE KYIbTYP
B ceB000OpOTE, ynoOpeHus, 6opb0a ¢ O0IE3HIMHU U BPEIUTEISIMA U JP. ).

Ecmecmeennuvtit omoop

D70 mpolecc BLKUBaHMS HanboJiee MPUCIOCOOIEHHBIX B IaHHBIX YCIOBHSIX 0COO€i,
OCTaBJIAIOIUX [1OCJIE ce0sl TOTOMCTBO.

Martepuanom Juis eCTECTBEHHOTO 0TOOpa CiyKaT MHJMBUyaJbHbIE HACJIEICTBEHHbBIE
U3MEHEeHUs (MyTallil U KOMOWHALMM, KOTOPbIE BO3HHMKAIOT B pe3yjbTaTe CKpEIIMBAHUS).
OHu MOTYT OBITH MOJIE3HBIMU, BPEIHBIMU U HEUTpaabHbIMU JUIsl BUjA. [lone3Hbie Te, KoTophie
MOBBIIIAIOT BO3MOKHOCTh BbKMBAHMSI, IMEHHO OHU I0JIXBaThIBAIOTCSI €CTECTBEHHBIM OTOO-
poM.

TBopueckasi posib €CTECTBEHHOI'O 0TOOpa COCTOUT B TOM, YTO OH COXpaHSIET U HaKarl-
JUBAeT T€ MYTAallMU, KOTOPbIE COOTBETCTBYIOT YCJIOBUSIM CPEIbl U CIIOCOOCTBYIOT BBIKHBA-
HUIO BUJIA.

EctectBeHHbIlt 0TOOpP — 3TO IUIaBHAsl ABMIXKYILAs CHJIA SBOJIOLUHU, T.K. UMEHHO OH
MIPUIAET 3BOJIIOLIUN HAIIPABJIEHHOCTb.

Dopmul ecmecmeenno2o omobopa

1. IBmxymuit ot6op Obu1 oTKpBIT Y. JapBuHoM. CyTh 3TOM (opMbI 0TOOpa B TOM, YTO
B M3MEHMBIIUXCS YCIOBUSIX Cpeibl OOJBIIYI0 BO3MOXKHOCTh BBKUTh U OCTaBUTh MOTOMCTBO
UMEIOT T€ 0COOU, B TEHOTHUIIE KOTOPHIX BOZHHUKIM HOBBIE MPU3HAKU, KOTOPbIE OOJIbILIE OTBE-
YaroT 3TUM ycioBHUsAM. Takoil oTOOp BeAeT K 00pa30BaHUIO HOBBIX MOMYJISILIMIMA, a 3aTEM U BU-
TIOB.

NMeHHO IBMKYMIMM OTOOp COCTaBIIET CYTh JIapBMHOBCKOTO IOHUMAaHHUS OTOOpa
(mpuMepsl: peAyKLHs HEKOTOPBIX OPraHOB B YCIOBUSAX (YHKIIMOHAJIBHOM HENPUTOJHOCTH -
yTpaTa KpbUIbEB Y NTHUL, HACEKOMBIX; AJIbLIEB — Y KOIBITHBIX; KOHEUHOCTEH — y 3Mel; UHIY-
CTpUaJIbHBIA MEJIaHU3M; BBKMBAHHUE KPAOOB C Y3KMMU 'ka0€pHBIMU ILIEISIMU B YCIOBUSAX YBeE-
JTUYEHUS UJ1a B BOJE).

2.Crabunu3upyromniuii oT0op — 3T0 0TOOP, COKpAIIAOIINN U3MEHYUBOCTh U TIOBBIIIA-
IOLIUN YCTOMUMBOCTD MOMYJISIIMM B OINpPENEICHHBIX yCIOBUSAX. OTKPHIT — HAIIMM COOTEYe-
cteenankoMm WM. W. lImanerayzenom. CtaOuinu3upyroniuii oToop odbeperaeT NomyJIsiiuio OT
U3MEHEHUH, OH JEHCTBYET IO TeX MOp, MOKa YCIOBHUS JKU3HH MOMYJSLIUU CYIIECTBEHHO HE
U3MEHSTCSI, OH YCTPaHSAET MYTAHTHBIX 0COOEH, YKIIOHSAIOIUXCS OT HOPMBI.

[Ipumepsl: cpenHss JUIMHA KPbUIbEB Y BOPOObEB, pa3Mep U (popma IIBETKOB Y SGHTOMO-
(GUIbHBIX pacTeHM, OMOXMMMUYECKOE €IMHCTBO XU3HU Ha 3eMJie U Jp..

3. Au3pynTuBHbIA 0TOOP — 3TO 0TOOp pazOMBAOLIMI MOMYIISILIMIO HA pa3HbIE YAaCTH U
NEUCTBYIOLUIUI MPOTUB CPEIHUX NMPOMEXYTOUHBIX (QopMm. [lomymsuus paspensercs Ha He-
CKOJIBKO T'pYII 10 KaKOMY-TH00 IpU3HAKY

[Tpumepspl: 0abouka appUKAHCKUI MapyCHUK UMEET MHOXKECTBO Pac U MUMHUKPUPYIO-
mmx ¢popm. Kaknas paca cxoxa ¢ KakuM-1100 HeChbeJOOHBIM BUJOM 6abo4eK, OOMTAIONINX B
JAHHOW MECTHOCTU. DTO 3HAYUTENLHO MOBBIIIAET UX BBIKUBAEMOCTD.
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EctectBeHHbIN 0TOOP - BaXKHBIN U €ITMHCTBEHHBIA HAIIPABJIAIOIIUN (DAKTOP IBONIOLHH,
KOTOPBI 00BACHAET BOSHUKHOBEHHUE MPUCIIOCOOJICHUH, HOBBIX BUJOB U APYrUX TaKCOHOMHU-
YECKUX CAVHULL.

Hckyccmeennwlit omoop

310 0TOOP, MPOBOANMBIN YETIOBEKOM.

CXx00cmeo ucKyccmeenHHo20 u ecmecmeeHHo20 omoopa:

1.OcHoBoi1 7151 06eux ¢hopm 0TOOpa SBISIFOTCS HACIEACTBEHHBIC N3MECHEHHS.

2.I1pu UCKYCCTBEHHOM OTOOpE Ha 0COOHM NIEHCTBYIOT T€ K€ (PaKTOPHI, UTO MPU HUCKYC-
CTBEHHOM.

3.006a oHU cO37at0T HOBbIE (POPMBI.

Paznuuua:

1. Ilpu uckyccTBeHHOM 0TOOpE 00pa3yroTCs COpTa, MPH €CTECTBEHHOM - BUJIBI.

2. UckyccTBeHHBIN 0TOOp YacToO co3/1aeT Takue (POpMbl, KOTOPhIE HE MPUHOCAT MOJIb-
3bl UX 00J1a1aTENSM.

3. EcrecTBeHHBIN 0TOOpP NEHCTBYET HE Ii€JIEHANIPaBICHHO, IPU UCKYCCTBEHHOM - Ye-
JIOBEK CTaBUT LIETIb.

[IpermyIiecTBO €CTECTBEHHOTO OTOOpa - MPAKTUUECKH HEOIPAaHWYEHHOE BpeMs Jei-
CTBUS1, HCKYCCTBEHHOTO - €0 CKOPOCTb.

JapBuH paznuyain 2 GopMbl HCKYCCTBEHHOTO O0TOOpA:

becco3narenbHblil 0TOOpP MPUMEHSJICS Ha MEPBBIX 3Tanax 0J0MallHUBAaHUS PAaCTEHUM
U J)KUBOTHBIX. YeI0BEeK Ha MPOTSHKEHUN THICSYENIETHI BEl €ro CTUXUIHO, 0TOMpasi, COXpaHss
Y HaKaruluBasi U3 MOKOJIEHUS B IOKOJICHUE Y JKHMBBIX OPraHU3MOB MHTEPECOBABIINE €r0 IMpHU-
3HAKHM, IPU 3TOM OH 4acTO HE CTaBWJI Iepes co0Oi KOHEUHBIX Lieiel (ImpuMephbl: Ha MOCEB
BCET/1a BHIOMPAIKCh JIyUIlINE CEMEHA, Ha MJIEMS OCTaBJISUIN JTYYIIUX )KUBOTHBIX).

Metoanueckuii oTO0p dyenoBek Havan Bectu ¢ koHIa XVIII Beka. [Ipu Takom oTbGope
YeJIOBEK CO3/1aBajl COpTa PacTEHUN U MOPOJbl KUBOTHBIX MO 3apaHee HaMEUEHHOMY IUIaHY.
Co3HarenbHO OTOMPATUCh UCXOAHBIE MaPhl JJIS CKPEIIMBaHUS, IPOBOAMUIICS TLIATENbHBIN OT-
00p B MOTOMCTBE.

VYuenue [lapBuHa 00 HCKYCCTBEHHOM OTOOPE CTaI0 OCHOBOM CENEeKIUH.

Ha HOBbIIl ypoBEHb MOJHSICS UCKYCCTBEHHBIH OTOOp C pa3BUTHEM I'€HETHUKH, CTaB-
11eil OCHOBOM ceJeKIuu, pa3paboTKO HOBBIX METOJOB celleKIMU. B HacTosiiee Bpems B ce-
JIEKUMU IPUMEHSETCS] MAaCCOBBIM U MHIUBUIYaIbHBIA 0TOOP. MaccoBslif — naet Oosee ObICT-
pble pe3yabTaTbl U IPUMEHSIETCA, B OCHOBHOM, JUIS NEPEKPECTHUKOB. VHIMBUyaIbHBINA —
OoJiee Tpy1oeMoK, HO 6osee 3 (HEeKTUBEH, T.K. MPOBOJAUTCS OIICHKA TI0 TIOTOMCTBY, TPUMEHS-
€TCsl B OCHOBHOM Yy CaMOOIBUIMTENEH.

CoztaHue HOBBIX BBICOKOTIPOAYKTUBHBIX OPOJ )KUBOTHBIX U COPTOB PACTEHUM OCHO-
BBIBAETCS Ha CIEAYIOLINX IPUHIIMIIAX:

- 0TO0p 0co0elt C Hy)KHBIMU IIPU3HAKAMU;

- KOHTPOJIUPYEMOE YEJIOBEKOM CKpEIllMBaHUE.

[Topoap!l 3a4acTyro OTINYAIOTCS IPYT OT Apyra 0oJbllie, YeM BUbI (0OAUH BUJI rosryOei
— CKaJMCTBIN ToJy0b M OOJIBIIOE YHCIO MOPOJ ATUX NTHUL), OJUH BUJ Kyp — OaHKUBCKUE U
pa3iauyYHbIe MOPOAbI JOMAIIHUX KYyp, TYp — IPEIOK KPYIHOTO pOTraTtoro CKOTa M MOpoAbl JI0-
MAIITHETO CKOTa).

TBopueckasi posib UCKYCCTBEHHOTO OTOOpa COCTOUT B TOM, YTO OH — IJIaBHAs JIBHXKY-
mias cujia oOpa3oBaHMsl OPOJ U COPTOB.
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Bo3nuknoeenue npucnocoodnenuii

Omnocumensuwitl xapakmep npucnocoonenuti. JKU3Hb Ha 3eMJIe OPaKaeT CBOMM pPa3HO-
obpasuemM M mpUCTOCcOOIEHHOCThI0. B HacTosmee Bpems Ha 3emuie oOuTaeT Oojee 2 MITH.
Bu0B. [Ipuuem cuurtaercs, uro 99,9% korma-nm0o0 CymecTBOBaBIIMX BUIIOB BhIMEpiu. OT-
KyJia Takoe paszHooOpazue? Ity npobieMy paspemui J[apBuH, 0ObSICHUB MPUUUHY Pa3HOO00-
pa3us eCTECTBEHHBIM OTOOPOM.

[IpucnocobaeHne opraHu3MOB K Cpelie UIET C MOMOIIBIO CUCTEMbI aJanTaluii, BbIpa-
0aThIBAEMBIX B XOJI€ IBOJIOIIUH.

Aoanmayus - 3T0 KOMIUIEKC MOP(POPU3NOIOTHIECKUX, TIOBEACHUSCKUX U HH(POpPMa-
[IUOHHO-OMOIIEHOTHYECKUX 0COOCHHOCTEN 0COOM, MOMYIISIIIUKU, BHIa WM COOOIIecTBa, 0bec-
MEYMBAIOIINI UM yCIIeX B KOHKYPEHIIMH C PYTUMH OCOOSIMHU, TOMYJSIITUSIMH, BUAAMH U CO-
oOuiecTBaMH M YCTOMYMBOCTh K a0MOTUYECKUM (haKTOpaM CpeJibl.

OCHOBHBIE THUIIBI aJIANITAIIAN:

1.Mopdonornyueckue agantanuu - K3BMEeHEHHs (JOPMBI TeJIa, OKPACKH, Pa3MEPOB.

2.AHaToMO-(pU3HOJOTHYECKHE - U3MEHEHHUSI CTPOEHHUS OPraHoOB U UX (pusmosoruye-
CKUX 0COOEHHOCTEH.

3.PenpoayKTUBHBIE - UBMEHEHUS], CBA3aHHBIE C CHCTEMOM Pa3MHOXKEHUS.

4. BUOXUMUYECKUE - I3BMEHEHHSI OMOXUMUYECKUX ITPOIIECCOB B OPraHU3Me.

5.IloBenenueckue (3TOJOTUYECKUE) - PA3IMUHBIE U3MEHECHHS TIOBEACHMUS.

B >xuBOTHOM MHpe MPUCTIOCOOTICHUS MOTYT:

- MEHSTb CTpOEHUE Teja (MAaCKMPOBKH),

- IpuoOpeTaTh CXOJCTBO C KAKUM-HUOY/b MPEMETOM (CYUOK, JIUCT, KAMEHb U JIp),

- MEHATH OKPACKY.

Paznuuarom:

- IOKPOBUTENBCTBEHHYI0, TIOMOTAIOIIYIO CKPBITBCS B OKpY’Karollel cpee;

- IPEJOCTEPEralonlyo, YKa3blBaIOIIYIO Ha ONMAaCHOCTh JAHHOTO BHUJIA JJIsl XUIITHUKOB;

- MUMHKPHIO (II0JIpa’kaTeIbHYI0 OKPAcKYy).

[ToxpoBuTENbCTBEHHAS! OKpacka 0COOEHHO Ba)KHA HAa paHHUX ATalax OHTOTeHe3a (sii-
11a, TUYUHKHU, TITEHIIbI), 4 TAKXKE B CE30HHO MEHSIONIUXCS YCIOBUSX CPEAbl, JUIsl HEKOTOPBIX
KUBOTHBIX XapaKkTepHa ObIcTpasi CMeHa OKpacku (kamOara, siiniepuia araMma, XaMeJleoH ).

[Ipenocteperaromasi OKpacka XapakTepHa JUIsl XOPOLIO 3aIlMIIEHHBIX, SAOBUTHIX
¢dbopM (IT4emBl, OCHI, 3MEH).

[IpuMep MUMUKpPHH - OCOBUIHBIC MYXHU MOJIPAKAIOT OCAM.

Jly1st opraHu3MoB, TIOJIBEPralOlInXCsl 3HAUUTEITLHOMY YHUUYTOXKCHHUIO (TJIH, Tapa3uTH-
YeCKUe YEepBH, MEJKHE PbIObl, COPHBIE PAacTeHUs U Jp.), BbIpaboTanach OoJiblIasi MJI0J0BU-
TOCTb.

[IpucnocobaeHns: UMEIOT OTHOCUTENBHBIM XapakTep, 3TO 3HAYUT, YTO OHU CIOCOO-
CTBYIOT BBDKUBAHHUIO OPTAaHU3MOB B KOHKPETHBIX YCIOBUSX, B T€X, B KOTOPHIX OHU BO3HUKIIH.
Bce npucnocobnenus B ;kMBOM IIPUPOJIE TPOU3OILIN B 3BOJIOLUU IIyTeM 0TOOpa U UCTOPU-
YEeCKU pa3BUBaIOTCSA. OpraHu3mMbl, HE UMEIOIIHNE 3TUX MPUCTIOCOOICHHH, YCTPAHIIOTCS 0TOO-
pOM. DBOJIIOLMS HOCUT aJallTUBHBIN XapakTep.

Mukpoiseoniouus Buoooopazosanue
Ilymu eudoobpazosanus:
Ilepsuviii - hpuneTndyeckoe BUA000pa3oBaHue (KOorjaa B XOJ€ SBOJIONHMH BHA A mpeBpa-
IaeTcs B BUJ B, Ipu 5TOM YHCII0 BUIOB HE MEHSIETCS).
Bmopori - rubpunorennoe Buoo0pa3oBanue (korzaa 2 Bujaa, 00beqUHSIACH, Jal0T Tpe-
THW BUJ, HaIpuMep, oObeAMHECHHE BHIOB A ¥ B puBOIUT K BO3HUKHOBeHUIO BUAa C: mpu-
Mep KyJIbTYpHOH CIIMBBI, BO3HUKIICH B pe3yIbTaTe THOPUIM3AINN AJIBIYU U TEPHA).
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Tpemuii — WCTUHHOE BHMJI000pa30BaHME, OCHOBAH HA JMBEPIreHLUHU, PACXOKICHHUU
MIPU3HAKOB, KOTOPOE BEJET K BOSHUKHOBEHHUIO HOBBIX BUJIOB, T.€. K YBEJIMUYECHUIO UX YUCIIA.

Mukpoaeonroyusi — 3BOJIIOLIMOHHBIE TPpeoOpa3oBaHUsl BHYTPU BHJa Ha YPOBHE MOIY-
JSUH.

Omna BeJIeT K AUBEpreHIuH (pacXx0XkACHUIO MPU3HAKOB) BHYTPHU BHJIa U B JajbHeHeM
K BO3BHUKHOBEHHIO HOBBIX BHJIOB, JIOCTYITHA HENOCPEACTBEHHOMY HAOJIOJICHUIO, MOXKET IPO-
UCXOJUTh B UICTOPUUYECKU KOPOTKOE BpeMs (OT COTEH JI0 THICSUH JIET).

Maxkpoaeontoyus — 3T0 IBOJIOIIMOHHOE IPe0Opa3oBaHuE, IPOUCXOIEE Ha HAIBUIO-
BOM YpOBHE (BO3HHUKHOBEHHE pOJIOB, CEMEWCTB, TUIIOB, HapcTB). [IpoucxoauTt B TedyeHue
MUJUTHOHOB JieT. OCyIlecTBIsSETCS Yyepe3 MpoLecChl MUKPOABOJIIOLUH, T.K. HE UMEET CBOUX
MEXaHHU3MOB.

MexaHu3mbl, 00ecreunBaroIIfe MPOoLEecchl MUKPOABOJIOLNUN, OCHOBHBIE 3JIEMEHTAap-
HbIE 3BOJIIOI[MOHHBIE (PAKTOPBI, 3TO:

- MyTaluu (3TO U MaTepuai, U (akTop, N3MEHIIOMUN reHo(poH M),

- M30JIA1Us OoNyasauui (perpajga K cBOOOAHOMY CKpPEIIMBAHUIO),

- €CTECTBEHHBIN 0TOOD,

- "BOJIHBI )KU3HU" — TOMYJISIITAOHHBIE BOJIHBI — KOJICOAHUS YHCIICHHOCTHU MOMYJISINH,

- Ipeii} reHos.

W3 Bcex BbllIEHA3BaHHBIX BOJIIOIMOHHBIX (PaKTOPOB JIUIIb OJUH - €CTECTBEHHBINH OT-
00p MMeeT HalpaBJIEHHBIM XapakTep, BCE OCTAJIbHbIE CIyYailHbl.

OObpa3zoBaHue BUJOB — BaKHbIM ATan B 3BOIOLMH. OH HAaYMHAETCAd B MOMYJSILMSIX,
HaCBILEHHBIX MyTalusamMu. [lpu ckpemyBanuu oco6eil B MOMyISUU BOZHUKAIOT HOBBIE T'€HO-
THUIIbI, U3MEHEHUE YCIOBHI CYIIECTBOBAHMS BEAET K PACXOKICHHUIO NMPU3HAKOB - JUBEPreH-
uuu. Te ocobu, KOTOpble MPUCTIOCOOTIEHB! K HOBBIM YCIOBHSIM, YBEJIMYUBAIOT CBOIO YHCIICH-
HOCTb. B 3TOM citydae nefcTBYeT ABWXKYILUNA OTOOp, MPOMEXKYTOUHbIE (POPMBI HE OCTABIISIOT
nociie cedst MOTOMCTBA.

B 3aBucumocTu OT THNa U30JAUUHU (IPOCTPAHCTBEHHAS WM 3KOJIOTUYECKas) BUI000-
pa3zoBaHue OyAeT NPOTEKaTh Ha Pa3HbIX TEPPUTOPUAX WM HA oAHOU. Eciiv Ha pa3HbIX Teppu-
TOpHUSAX — 3TO reorpaduueckoe (artonampuieckoe) Bunooopazopanue (yiat. allos — pas3HbIid,
patria — poJiiHa); €CIIM Ha OJTHOM TEPPUTOPUHU — CUMITATPUUYECKOE (SUm — OJIMHAKOBBIH, patria
— poauna). Cumnampuyeckoe BU1000pa30BaHUE OTMEYAETCA B TOM Cllydae, KOT/la CyLIECTBY-
eT 3 pexTrBHAS IKOJIOTHYECKAsT N30JISLMSL, TOAepKUBaeMas JU3PYITUBHBIM OTOOPOM.

Takum oOpa3zoM, BBIACISAIOT JBa ClIoco0a BUI000pa30BaHMUS:

1.I'eorpaduueckoe  (aymuronmaTpuveckoe) — 3To mpoiece GopMUpoBaHUsS B 000cobIIe-
HUs reorpaduyeckux pac, Korja MOMYJSLUU pa3/ielleHbl MEXaHUYECKUMH IperpajaMu Ajs
CKpeIllMBaHUs. DTOT Mpoliecc UAET oYeHb MeaiieHHo. [IpumMep: Hanuuue 3-xX moaABUI0B 00JIb-
IO CHHMIIBI — €BPOa3MATCKOI0, HHKHO- U BOCTOYHOA3UMATCKOTO. DTU MOABHUbI 3aHUMAIOT
XOPOIIO pa3InYUMbI€ apeasbl.

2. DKoJjioruyeckoe (CUMIaTpuueckoe) — HaboJaeTcsl B Ipeeiax apeaja MaTepuH-
ckoro Buja. [Ipumep: cniennanu3anusi HACEKOMOOIBUIIEMbIX PACTEHHI Ha OCHOBE CIIEIUAIIN-
3allMM HAaceKOMbIX-ombuinTeneil. Cnenuanu3anys BeeT K MojaoBod uzoisuuu. [lnogoButeie
OTJIaJIeHHbIE THOPUJIBI TAKXKE IPUMEP CUMITIATPUYECKOTI0 BU000pa30BaHUsI.

I[OK%BaTeJ'II)CTBa IBOJIOIHUHU OPraHu4€CKoOro Mmmpa

DBOJIIOLMS OPraHUYECKOro MUpa Ha 3eMJjie MOATBEPIKIAeTCS MHOKECTBOM (DaKTOPOB.
I'maBHBIME 13 JO0Ka3aTCIbCTB SABIAKOTCA.

- MTaJICOHTOJIOTUIECKHE;

- buoreorpaduyeckue;

- MOP$OJIOTUYECKHUE;
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- IMOPHOJIOTHYECKHUE;

- CUCTEMaTHYECKHUE;

- THHETUYECKHE U CEIICKIIMOHHBIC,

- MOJICKYJISIPHOM OMOJIOTHU U OMOXUMUMU.

Ianeoumonocuueckue ooxazamenvbcmea

[TaneonTosiorus — 3T0 Hayka 00 HCKOMaeMbIX opraHu3Max. Ha mpoTspkeHuu coTeH
MUJUIMOHOB JIET 00pa30BajIiCh 0CaJOYHbIE MTOPObl. MOKHO MOJICYUTATH BO3PACT OCAIOUYHBIX
MOPOJ 110 KOJIMYECTBY CBUHIIA B HUX, T.K. U3BECTHO, YTO PaIUOAKTUBHBIE DIEMEHTHI - TOPUI U
ypaH 04eHb MEIJICHHO, C MOCTOSIHHOM CKOPOCTHIO pacnajaioTcs, npespaiasich B cBuHel. HMc-
clieysl 0CaZOYHbIE MOPOJAbI, B HUX HAaXOJSIT OKAMEHEBILNE OCTATKH JKUBOTHBIX U PACTCHHI,
OCTAaTKH CKeJIeTa, paKOBUHBI, OTIIEYATKH, HHOTJA TKAHU TeJa, M0 KOTOPBbIM Y4EHbIE BOCCTa-
HABJIMBAIOT (PUIIOTEHETUYECKUE PSI/IbI U ITEPEXOIHBIE (OPMBI.

Hckomnaemblie nepexoHble (OPMBI - 3TO OpraHU3Mbl, COUYETAlOIIMe MpHU3HAKU Ooiee
JIPEBHUX ¥ MOJIOJABIX TPYIII.

Nxtuocrera — nepexoanas gpopma oT pblO K HA3eMHbBIM O3BOHOYHBIM KHUBOTHBIM.

ApxeonTepukc - nepexogHas Gopma OT PENTWIHM K NTHLAM. ApXEOoNTepUKCca OTHOCAT
K IOPCKOMY IEPHO.1y ME€3030MCKOM 3pbl (0K0s10 150 MiH. n1eT Ha3zan):

- UMEJIU JJIMHHBIN, KaK y peNTHINN, XBOCT C HECPOCUIUMHUCS MTO3BOHKAMH,

- OpromHbIe pedpa,

- 3yOBl, HO B TO K€ BPEMS apXEONTEPUKC UMEI YePThI MITHULL:

- IEPbEBOU MOKPOB,

- KpBUIBSL.

3Bepornofo0Hasl penTWINS U3 TPYIIIbI Teparcuj sBJISETCS MepexoqHol (Gopmoi oT
penTwiIni K 3BepsAM: y Hee Obliia pa3BuTa Oosblias 3yOHas KOCTh, Habmonanack quddepen-
nuanus 3yOOB Ha KIIBIKM, PE3Lbl M 3ape3LOBbI€ 3yObl, 3TO JEJIaeT €€ MOX0XKEeH Ha XHILIHBIX
MJIEKOTIUTAIOIIHX.

[Icunodursr — nepexonnas Gopma MeXIy BOAOPOCISIMU U HA3€MHBIMH PACTEHUSIMH.
OHH IpOU30LUIM OT 3€JI€HBIX BOJOPOCIEH, a OT HUX - BBICIIME CIIOPOBbIE COCYAMCTHIE pacTe-
HUS - TUTAYHBI, XBOIIH, MAOPOTHUKHU. [IcHI0(UTHI - 3TO OBUIM APEBOBHUIHBIC WM TPABSHU-
CTbI€ pAacTEHHs, UMEIN Pa3BETBICHHBIN CcTe0ENb C YellylKamMH, M0A3eMHbIN cTebesb Hamo-
MUHaJ KOPHEBHILA C pU3ouIamMu, cTedenb Obl1 qudepeHuupoBad Ha MPOBOASIINE, TOKPOB-
HbI€ 1 MEXaHUYECKUE TKAHU, KOKUIA UMEeJIa YCThULIA.

[TaneonTosornyeckue psabl TaKKe J0Ka3bIBatOT (akT 3Bojrouuu. [laneoHronoruye-
CKHUE PSJIbl - 3TO HMCKOIaeMble (OPMBbI, CBSI3aHHBIE JAPYT C JIPYrOM B MPOILIECCE IBOJIOLUU U
OTpaXkarolye XoJ (QUIIOTeHe3a - HCTOPUYECKOIO Pa3BUTHUS JKUBOM MaTepUU OPIraHH3MOB.
B.O. KoBaneBckuii BOCCTaHOBUII SBOJIIOLIMIO JIOIIAH:

B nomene kaitHo30#cKOM 3pbI (67 MIIH. JIET 0 H.3.) CYIIECTBOBAIH JIUCTOSAHBIE (Pop-
MBI Jiomagu-3orumniyc. B muouene (27 MiH. J€T 10 H.3.) NPOU30LLIENT MEPEX0] OT JIUCTOSI-
HBIX K TPaBOSAIHBIM IpEIKaM JIOIIAJeH - maparumiyc, B mieiictoueHe (3 MIH. JeT A0 H.3.)
HaXOJAT MPEAKOB COBPEMEHHOM JIoIIaiu - SIYC.

Jlannvie buoceoepaghuu. I'eorpaduueckoe pacrpesesieHne KUBOTHBIX U PACTCHUHN Ha
3emiie MOKHO OOBSCHHUTH C 3BOJIIOIIMOHHBIX TTO3HIIH.

UYem n07b111€ B IIPOLIECCE IBOTIOLUM ObUIM U30JIMPOBAHHBI OT/AEIbHbIE YUaCTKU CYIIIH,
TEM IIy0Xe pa3inuus B paCTUTEIBHOM U KUBOTHOM Mupe. Ilpeanonarator Harpumep, 4To o.
Maparackap oTAenwiIcS OT MaTepuKa JAaBHO, JECATKA MWIJIMOHOB JIET Hazall, MIOATOMY €ro
(brnopa u dayna 6orata YHACMUYHBIMH BUIAMU. DHJIEMHUKH - TO MECTHBIC BUbI, 0OUTAIOIINE
TOJBKO Ha JaHHOU TeppuTopun. Ha Manarackape u3 36 oOUTArOIMX BUI0B MIICKOTTHTAIOIITIX
32 sugemuka. M3 127 BUAOB IITHIL SHAEMUYHA [TOYTH [0JIOBHHA - 60 BUIOB.

138



Bbputanckue octpoBa MoJI0/1ble, UMEIOT HEOOJIBLIOE YUCIIO SHAEMUKOB (OJIMH BHUJ KY-
ponarok, 2 BuJa IOJIEBOK, HECKOJIbKO BUJOB PbIO, Psii YIUTOK, HECKOJIBKO BHJIOB HAaCEKO-
MBIX).

Hannvie mopghonocuu. Mopdonorus - 3To Hayka 0 popMe U CTPOESHUU KHUBBIX Opra-
HU3MOB. OHa naeT MHOro (akToB AJIsi J0Ka3aTeIbCTBA 3BOJIOLUMHU. Y KUBOTHBIX UMEIOTCS
TOMOJIOTHYHBIE OpPraHbl, UMEIOUINE CXOJCTBO B CTPOEHUM U MPOUCXOKICHUH, HE3aBUCUMOE
oT ux QyHKuu. [IpuMepsl rOMOJOTUYHBIX OPraHOB: CKEJIET KOHEYHOCTEN Y pa3HbIX KJIaCCOB
MTO3BOHOYHBIX; YCUKU TOpOXa, KOJIOUKH KaKTyca W UIJIbl Oapbaprica rOMOJIOTUYHBI JINCTHAM;
KOpHEBHUIIIE, KIIyOeHb, IYKOBUIA TOMOJIOTUYHBI CTEOIIIO.

VY Bcex Ha3eMHBIX [T03BOHOYHBIX )KUBOTHBIX 2 Mapbl KOHEYHOCTEN. B ckener BepxHen
KOHEYHOCTU BXOJST CJENYIOIME KOCTH: IJIeueBas, 2 KOCTU MpeAIiedbss U KUCTh. Tak mo-
CTPOEHA PyKa 4YeJIOBEKa, JIalKa SIIEepULbl, KPbUIO JIETyded MbIK. MOXKHO clenars BBIBOJ,
YTO OHU CBS3aHbI €IMHCTBOM IIPOUCXOXKACHUS. Y HUX COXPAHWIICS TOT IIJIaH CTPOEHMS, KOTO-
phlii ObLT y 00I1IeT0 IpesKa.

AHaJIOTMYHbIE OpPraHbl — T€, KOTOPBIE BBINOJHSIOT OJHOPOIHbIE (YHKLIHMHU, HO HE
MMEIOT CXOJHOTO IIJIaHA CTPOCHMS U MpoucXokaeHus. [Ipumepsr: komouku OGapOapuca (Jin-
CTOBOI'O IIPOUCXO0KJICHUS), KOJTIOUKU OOSIpbIIIHUKA (T0OErOBOr0 MPOUCXOXKIEHUS); Y PO3bl U
MaJMHBl KOJIFOUKU — 3TO BBIPOCTHI KOKULbI. AHAJOTHIO0 HE CIIEAYyeT CBS3bIBATh C OOIIUM
MIPOUCXOKICHUEM.

PynuMeHThl — HeJOpa3BUThIE OpraHbl, UMEIOIKUECS Y MPEAKOB BUAA B pa3BUTON (op-
Me, HO YTpaTUBLINE CBOE 3HAUEHUE B npoliecce (uioreHesa. [Ipumepsl: 3a4aTku Ta30BbIX KO-
CTeH y KUTOB U J€Ib(UHOB, PyAUMEHTApHbIEC 3a4aTKH KOHEYHOCTEH y MUTOHA; 3a4aTKU KpbI-
JILEB Y HEJIETAIOUIEr0 HOBO3EIAaHICKOTO KMBH; YIITHbIE PAKOBUHBI, MEJIKasi MyCKyJlaTypa y ue-
JIOBEKa.

ATaBuU3MBI TaK)Ke€ CBHJIETEJILCTBYIOT B MOJIb3Y 3BOJIOLUU. DTO BO3BpAT K IpPEIKaM.
[IpuMeprl: MOIIIHBIN BOJIOCSHON TOKPOB, HAIMYME HECKOJIBKHX I1ap COCKOB y YEJIOBEKA.

ATaBu3MBI BCTPEYAIOTCS JIMLIb Y HEKOTOPBIX 0COOEH, a PyJUMEHTHI - MMOYTH Y BCEX
oco0eii Bua.

Hannvie smbpuonocuu. B nepsoii nonosune XIX Beka pycckuit am6puosor Kapa bap
chopMyIUPOBANT 3aKOH 3apOJbIIIeBOro cxoacTBa. CyTh 3aKOHA - 4eM 0oJiee paHHUE CTaIuHu
UHIUBUAYAIBHOTO Pa3BUTHS UCCIIEAYIOTCS, TeM OOJIbIlIe CXOJCTBA OOHAPYKUBACTCS MEXIY
pa3nuuHbIMU opraHuzMamu. [Ipumep: 3apoblll XOPAOBBIX MOCJIEIO0BATEIILHO HAIIOMHHAET
THUIIBIL:

- IPOCTENIINX;

- KPYTJIBIX YEpBEH;

- KUIIEYHOMOJIOCTHBIX;

- TIOJITUTI OeCUePEHBIX.

DTOT 3aKOH CBUJETENILCTBYET 00 OOUTHOCTU MPOUCXOKJIEHUS U €MHCTBE HAYaJbHBIX
ATANOB HBOJIIOIIMN CPABHUBAEMBIX (POPM.

buorenernueckuii 3akon I'ekkens-Mrosuiepa - Kaxxaasi 0coOb B OHTOT€HE3€ KpaTKo U
CKaTO TMOBTOPSIET UCTOPUIO PA3BUTHUS CBOETrO BHa ((pusorenes).

K 3TOMy 3aKOHY €cTh MONpaBKH, OKA3bIBAETCS, OHTOTE€HE3 HE IMOJHOCTHIO OTpa)kaeT
¢duioreHes 3a cyeT MOSIBICHUS MYyTalUil, U3MEHSIIOIUX X0/ pa3BUTHs 3apobiia. [Ipumepsr:
JUYMHKA TPUTOHA JUIMHHASA, T.K. HMEET MHOI'O NO3BOHKOB, Y JIMYMHKH JIATYIIKH YUCIIO I1O-
3BOHKOB YMEHBILIUJIOCH 3@ CUET MYTal1H.

Hannvle cucmemamuxu. XuByiiye B HacTosIIee BpeMsl )KMBbIE OPraHU3Mbl IIPEJICTaB-
JSI0T co00M KOHIIEBbIE ITOOEru puitoreHeTnyeckoro apena. CaMoil MEIKOM cUCTEMaTHYECKOM
eMHULIEH SBJISETCS BUJI, BUABI OObEIUHAIOTCSA B POJAbI, CXOJHBIE POJbI - B CEMEICTBA U T.J.
Takoe 1moJyio’keHHe MOKHO OOBSCHUTH CYLLIECTBOBAHUEM 3BOJIFOLIMOHHBIX B3aUMOCBS3EH MEX-
Ny OT/IeIbHBIMU BUJIAMU, POUCXOKICHUEM OJTHUX BHJIOB OT JIPYTHUX.

139



Mexny KpynHbBIMH TaKCOHOMUYECKHMMH €JUHMIIAMH CYIIECTBYIOT Pa3pbIBbI, BbI-
3BaHHbIE BBIMUpPAHUEM IPOMeEXyTOouHbIX ¢popM. Ho Bcexxe mHoraa yaaercs oOHapyXUTh I1e-
pexoaHbie GOPMBI:

- repexoAHoN GopMOIl MeXy MO3BOHOYHBIMU U OECIIO3BOHOYHBIMU SIBJISIOTCS HBbIHE
XKUBYILIME aciuauy. JInunHka u B3pociiblie GOpMbI 3TUX )KMUBOTHBIX pa3ianydHbl. B3pocioe xu-
BOTHO€ HallOMMHAET I'yOOK, JMUYMHKA UMEET YePThl CXOJCTBA C XOPAOBBIMH KUBOTHBIMU;

- 3BIJICHA 3eJIeHas - epexoaHas popma Mexay pacTEHUSIMU U )KUBOTHBIMU;

- HbIHE JKUBYIUNA MEUEXBOCT, MPEACTABUTEIb WICHUCTOHOTHUX, OYEHb MOXOXK Ha HC-
KOIaeMbIX TPHJIOOUTOB, BhiMepInX 250 MiH. jieT Hazaa. OcoOeHHO cX0a C TpUIoOUTaMU
JUYMHKA MEYEXBOCTA.

Cy1iiecTBOBaHNE NMPOMEXYTOUHBIX (OPM CBHJIETENILCTBYET O €IMHCTBE OpraHu3aluu
YKUBBIX OPraHU3MOB U €JUHCTBE UX MPOUCXOKICHHSI.

Hannvie cenemuku u cenexyuu. JlaHHbIE TEHETUKU U CEJIEKLIIMU TaKXK€ JOKa3bIBAIOT
MIPOTEKAHKE IBOJIIOLIMY €CTECTBEHHBIM ITyTEM.

YenoBek Haydwics SKCIEPUMEHTAIBHO IMPEO0JI0JIEBATh HECKPEIIMBAEMOCTh MEXKIY
pa3HbIMU BUJAMH PAacTEHUI U CO3/1aBaTh IUIOJOBUTHIE OTAAJCHHbIE TMOpHbI (MILIEHUYHO-
NbIPENHBIN THOPUA, TPUTHUKAJIE — TUOPUA MEXAY MILIEHULIEN U POKbIO).

PecunTes — Bocco3aanue BUIOB CYHIECTBYIOIIUX B MPUPOJE HA OCHOBE 3HAHUI reHe-
THKH.

Pecunmesuposanwi:

- KyJIbTypHas CJIMBa, OKa3aJ0Ch, YTO ATO CIIOHTAHHBIN THOpUJ TEPHA U aJIbIYM, ILJIOJI0-
BUTOCTbH KOTOPOTI'O MOKHO OOBSCHUTH OTCYTCTBUEM PEAYKLIUH XPOMOCOM B Mei03e;

- MSTKas MUIeHuIa — rekcamions (2n = 6x = 42). B renome MArkoil NiieHUIbl coaep-
xutcs 3 renoma (AA BB DD). 'enom A npoucxoaut oT JUKOI NIIEHULIBI OJTHO3EPSHKH, B -
OT armionica, reHom D - ot apyroro Buma srunornca. CKpecTuB 3TH TpU (POPMBI, yIaI0Ch T0-
Jy4UTh TUOPUJI, OUEHb MOXO0XKUI HAa MSTKYIO MIICHUILY.

DKCIIEpUMEHTHI 10 PECUHTE3Y CBUAETEILCTBYIOT, YTO HOBBIE BUJIbI MOIJIM CIIOHTAHHO
BO3HUKATh B pUpo/e (6e3 BMeuIaTenbCTBa TBOPLIA).

Jannvle monexynapnou ouonozuu, ouoxumuy. XUMUYECKUI COCTaB KUBBIX OpraHU3-
MOB Ha 3emie eauH. Bce uBble OpraHu3Mbl, KpOME BUPYCOB, UMEIOT KJIETOYHOE CTPOEHHUE.
XuMuyecku OJIM3KH, HanpuMep, 0eloK pacTeHH — xJ10podusul, 6eI0K MO3BOHOYHBIX — FEMO-
rJ100MH, 0eoK Oecro3BOHOYHBIX — remMouuaHuH. CXOJHbl y BCEX OPraHu3MOB OCHOBHbBIE
OMOXMMHYECKHUE MPOLECChl: OKUCIEHME, PACIaj >KUPHBIX KHCIOT, MEpPEHOC OElIKOB uepe3
MeMOpaHbl, CXOIHBI (PEPMEHTHI — BEIECTBA OEIKOBOW MPHUPOJBI, YCKOPSIOIIUE PEaKINH B
KUBBIX Opranu3max. Bce 3To oka3bpIBaeT €AMHCTBO IPOUCXOKICHUS )KU3HU.

O eauHCTBE MPOUCXOKICHUS CBUJIETENILCTBYET YHUBEPCAIbHOCTh T€HETUUECKOIO KOa.
JIHK nmMeer IBOMHYIO CTPYKTYPY — 3TO 2 3aKpY4YEHHBIX BOKPYT JApYT Apyra CIIUpalid, OHH JIeT-
Ko packpyumBarorcs, ecim JIHK Harpets, To Takas omHouenouyHas JIHK omHoro opranmsma
nerko "rubpummsupyercs” ¢ monekynamu JJHK npyrux Bunos. Eciou monekynst JIHK He cumb-
HO pa3/InyaroTcs, TO OHU TMOPUIN3UPYIOTCS Ha OOJIBIIEM y4acTKe, €CJIU CHUJIbHO, TO Ha MEHb-
meM. JIHK gemoBeka m Makaku ToOMOJIOTHYHBI Ha 66%, YermoBeka u Oblka — Ha 28%, dejoBeka u
KpbICHI — Ha 17%, yenoBeka u jococs — Ha 8%, YeIoBeKa U KUIIEYHOU Nano4ku — Ha 2%.

TakuM 006pazoM, MOKHO CIIeNaTh BBIBOJ, YTO SBOJIOLMS — 3TO HE TMIIOTE3a, a HEOIIPO-
BEP)KUMBIN (aKkT, MOATBEPHKAAEMBII TaHHBIMU U3 Pa3HbIX 00JacTel €CTECTBEHHBIX HayK.

T'nasnvie HanpaeienuA Ieotrouuu

A.H. Cesepuos u W.W. [lImanbray3eH ycTaHOBWIM JjBa IJIaBHBIX HAIIPABJIEHUS SBOJIIO-
LIUH:
- OMOJIOTUYECKHI TTPOTPECC;
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- OMOJIOTUYECKUI perpecc.

IIpoepecc eedem:

1. K yBeMueHNI0 YUCIEHHOCTH BH/IA.

2. Pacummpenurio ero apeasa.

3. O6pa30BaHMIO HOBBIX MOITYJIALUMN.

[Tpumepsr: apean 3aiiia-pycaka yBenuuuBaercs, 3a nocieanue 100 met o6pa3oBaioch
20 HOBBIX MOJBUIOB; KPYTJIbI€ YEPBH PACTIPOCTPAHEHBI TOYTH MIOBCEMECTHO (B MOYBE, B MOP-
CKOM U MpecHO! BOJE, ABJSAIOTCS Napa3UTaMH PACTEHUMN, )KUBOTHBIX U YEJIOBEKA).

buonocuueckuti pecpecc Bener:

1. K cHmxenuto yucna ocodeii Buaa.

2. K yMeHBIIEHUIO apeasa BUaa.

3. K BeIMUpaHUIO BUJIOB.

[Ipumepsl: medeHorne MOJUTIOCKH (paciBeT ObUI B KapOOHE W JICBOHE), XBOIIH U
1ayHsl (pacuBeT OblI B KapOoHeE).

CeBepI110B MPETIOKUIT TyTH JBMKECHHS K OMOJIOTHYECKOMY TIPOTPECCY:

- apoMopdo3;

- MIMOA AN TaIs,

- lereHepanus;

A - apoMop(o3bi;

U - uamoamanramus;

[ - nerenepanus

Apomopgho3 BeneT K UBMEHEHUSIM, JAAONIMM OOIIMI MOIbeM OpraHU3aIiH, OH MOBBI-
[1a€T UHTEHCUBHOCTD KU3HENEATECIbHOCTH.

ApoMopdo3 Bcerzia BeIeT K OM0JIOTHYECKOMY MIPOrpeccy, 1aeT BOZMOXKHOCTh I1E€PEX0-
Jla K HOBBIM YCJIOBUSIM CYIIIECTBOBAHUS, MOBHIIIAET BELHKUBAEMOCTh B TIOMYJISIIUAX, PACIIAPSI-
€T apeall.

I'maBHBIE apOMOP(O3bI APXEHCKOM IPHI:

- TIOJIOBOM MPOLIECC;

- ¢poTOCUHTE3;

- MHOTOKJIETOYHOCTb.

B pesynbpraTe apomMop030B MOSBUIUCH KPYIIHbIE TAKCOHOMUYECKUE €TUHUIIBI: KIlac-
CBI, THIIBI.

Wnunoanantauuu — “3MEHEHHUs, CIIOCOOCTBYIONINE MPUCIIOCOOICHUIO K OTIpeAeICHHBIM
YCIIOBUSIM CPEJIBI.

OHU HE MOJHUMAIOT YPOBEHh 0OMEHA BEIIECTB U HE U3MEHSAIOT YPOBEHH MOP(HOIIOTH-
YECKOM OpraHu3alyi.

B pe3ynbTaTe npnoanantanuii BO3HUKAKOT BUJIBI, POJIbI, CEMEUCTBA, OTPSIBI.

[Ipumepsr: okpacka Tena, IpUCIoCcoOICHHs TPUAOHHBIX pbIO (Kambana, CKaThl) K cpe-
7ie OOUTaHUSL.

Jlerenepanusi — MOPQOJIOTHIECKUI PETrpecc, BEAYIUN K YIPOUIEHUIO OpraHU3alliu.

OHa CcONpPOBOXKIAETCSI MCUE3HOBEHHEM psAlla OPraHoOB, MOTEPSBIINX OMOJOTHYECKOE
3Hauenue. [Ipumep: nepexos k cunsgueMy odpa3y *KU3HU Y acCUUIMM, K Mapa3uTU3My y IJI0C-
KuX yepBeil. Jlerenepanys MOXET MPUBECTH K OMOJIOTHYECKOMY Mporpeccy (KUIIeYHbIe Tmapa-
3UTHI — JICHTOYHBIC YEPBH, MAPA3UThl PACTEHUN — MIOBUJIUKA).

Bonpocs! 111 camonpoBepku
1.KakoBa pons K. JIunnes B cucreMatuxe?
2.Hepocratku cuctematuku u ommoku K. Jlunnes.
3.0Ocnosubie 3aciyru K. JIunnes.
4.3a cuer yero unet 3Botonus no XK.b. Jlamapky?
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5.11onoXKXuUTENBHBIE CTOPOHBI ABOJIOIMOHHBIX B3rJs10B JK.b. Jlamapka.

6.Henocratku ero 3BOJIIOLIMOHHON TEOPUH.

7.JJokaxkute ¢ TOYKU 3peHUs] T€HEeTUKHU, IoueMy He Hacienyercs "OnmaronpuodpereH-
Hble" IPU3HAKU.

8.0cHoBHbIe noJsiokeHus yuenus Y.JlapBuna.

9./lBwxymue cuiibl 3Bosironuu 1o Y./[apeuny.

10.YT0 Takoe ecTeCTBEHHBI OTOOP M KaK OH IMIPOUCXOAUT B TIpUpoie?

11.ITpeanochUIKM BO3SHUKHOBEHHUS JapBUHA3MA.

12. OcHoBHble BeIBObI Y. JlapBrHA, CPOPMYIHPOBAHHBIE B €T0 TPYAAX.

13./1aiiTe onpenesieHUue BUIA, MOMYIISIIUH.

14.Kputepuu Buja.

15.ITouemy kputepuu He aOcostoTHbI? [IpuBeaUTE NIPUMEPHI.

16.Ha3zoBrTE NpUYMHBI HECKPELIMBAEMOCTH Pa3HbIX BUOB.

17.[Ja¥iTe onpeneneHue copra u NOPOIbL.

18.Kaxkoit u3 ¢akTopoB 3BOIIONNHA UMEET HAMPABICHHBIN XapaKTep U modemy?

19.Buibl U3BMEHYMBOCTH U UX POJIb B 3BOJIFOLIUU.

20.MoxeT 11 npU3HaK MOSABUTHCS Y JETEH, €Cliu ero He Obulo y poauteneit? O0bsc-
HUTE C TOUKHU 3PEHUS TEHETUKH.

21.Yem oOycrioBiieHa KOMOMHATHBHAS U3MEHYUBOCTH?

22.Dopmbl ectecTBeHHOTO 0TOOpa. [Ipumepsl.

23.UckyccTBeHHBIH 0TOOD.

24.CX0aCTBO €CTECTBEHHOTO U HCKYCCTBEHHOTO O0TOODA.

25.Pa3znuums eCTECTBEHHOTO M UCKYCCTBEHHOTO O0TOOpA.

26.IlpermyiiecTBa €CTECTBEHHOTO M HCKYCCTBEHHOTO OTOOPA.

27.®0opMBI HCKYCCTBEHHOTO OTOOpA.

28.Kak mokasaTh, 4TO pa3jaMdHbIE TOPOABI KYp OTHOCSATCS K OJHOMY BUIY?

29.Yt1o Takoe Gopnba 3a CyllecTBOBaHHE, B YEM OHA MPOSIBIISIETCA?

30.@opmbl GOpHOBI 3a CYIIECTBOBAHHE.

31.B yem 3akiiodaercd MPUCHOCOOJEHHOCTh OPraHU3MOB M MOYEMY OHA OTHOCH-
TeabHa?

32.Y10 Takoe MOKpOBUTEILCTBEHHASI OKpAcKa, ee ocodeHHocTu? [IpruBeaure npumepsl.

33.Yro Takoe nmpeaocTeperarliias okpacka, ee ocooennoctu? Ilpusenure npumepsl.

34.Yrto Takoe MUMUKpPHSI?

35.Kakue npucnoco0iaeHus pacTeHUI NPensiTCTBYIOT CaMOOIbUICHUIO?

36.Kakue Buabl ppl0 OTKJIAABIBAIOT OOJIbLIE MKPUHOK: 3a00TsIIMecs WU He 3a00Ts-
LIMECS O IIOTOMCTBE?

37.YTto Takoe MUKPO - © MaKPO3BOIIOLHS?

38.00bsacHUTE AMBEPrEHIINIO IPU3HAKOB U KaKOBa €€ POJib B MUKPOABOJIIOLIUU?

39.I1lepeunciure 351€eMEHTapHbIE BOJIOIUOHHbIE (PAKTOPHI.

40.Kakoii 3BOJIIOIMOHHBIN (aKTOp MMEET HAaIPaBJIEHHBIN XapakTep?

41.Kakue crmocoOs BH1000pa3oBaHus BbI 3HaeTe?

42 Ilouemy duopa u payna baiikana yHUKaIbHbI?

43.Yem MOXHO 0O0BSICHUTH MHOTOOOpa3ue BUIOB Ha 3emiie?

44 HazoBute ciocoObl MPeo/10JIEHNS HECKPEIIUBAEMOCTH BU/IOB.

45.Yt1o Takoe nomynsauuoHHbIe BOIHBI? OOBSCHUTE HA IPUMEpE.

46.I1aneoHToNOrnYecKre JOKa3aTeIbCTBA IBOJIIOLIUU.

47. lannble Ouoreorpauu, MNOATBEPKIAIOUINE (AKT 3BOJIOLUH.

48./lanapie  MOpGhoOTHH, TOATBEPIKIAIONINE SBOJIOIHUIO.

49.9M06pHOIOTUYECKHE T0KA3ATEIHCTBA IBOTIOIUH.

50.buorenernuecknii 3akoH I'exkernss-Mrosuiepa v ero COBpeMeHHasi TPAKTOBKA.
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51.JlaHHbIE cHUCTEMATUKH, MOATBEPKIAAIOIINE (PAKT SBOITIOIUH.

52.J1aHHBIE TEHETUKH U CEJIEKIIMU B MOJIb3Y ABOJIIOIUH.

53.lanHbIE MOJIEKYIISIPHOM OMOJIOTUU M OMOXUMUU B TIOJIH3Y IBOJIIOIHH.

54.Kakue yuyeHble YCTaHOBUJIU TJIAaBHbIE HAIIPABJICHUS SBOJIIOINU?

55.Yto Takoe buonorudeckuii nporpecc? Ilpumepst.

56.Yto takoe 6uonoruueckuii perpecc? [pumepsr.

57.4to takoe apomopdo3? [Ipumepsr apoMopd030B B IBOIIOIMH OPTaHUIECKOTO MUPA.

58.Ummoananraimu. [Tpumeps! nanoanantaimii KaltHO30MCKOM 3pbl (y HACEKOMBIX, IITHIY).

59.Yto Takoe nerenepanusi? [Ipumepsr.

60.K uemy npuBOIUT AereHepanus - K OHOJOrMYECKOMY MPOTpeccy Uiu perpeccy?
[Ipumepsl.

61.ITpusenure cxemy A.H. CeBeproBa, NOKa3bIBalOIIYIO0 pa3HbIEe HAIpPABIICHUS U
IIYTH 3BOJIIOLUH.

62.Kax MOkHO OTIpeIeNTUTh BO3PACT OCAOUYHBIX MTOPO?

Pemuts Bonpocsi uz EI'J
3ananme 15 Ne 10327
VYkaxuTe 0c00EHHOCTH MOAU(PUKAITMOHHON U3MEHUNBOCTH.

1) BO3HUKAEeT BHE3AITHO

2) nposiBIsieTCs y OTIENbHBIX 0co0el Bua

3) u3MeHeHust 00ycI0BIEHBI HOPMOW peaKkIuu
4) nposiBIsieTCsl CXO/AHO y Bcex ocolelt Buaa
5) HOCHUT aJaNTUBHBIN XapaKTep

6) nmepenaéTcsi IOTOMCTBY

Saganue 15 Ne 10328
[Tpumepamu apoMop(o30B SBISIOTCS:

1) BHyTpEeHHEE OTJIOIOTBOPECHHE

2) yeTbIpeXKaMepHOE cep/lLie

3) TPEXCIONHBIN 3aPOIbIIII

4) cunabHOE OIYILIEHUE JIUCTHEB

5) popma KIIFOBa BEIOPKOB

6) KOPOTKUI CPOK BEreTalluy pacTeHUI

3aganue 15 Ne 10329
Bri6epute Tpu nanoagantanuu.

1) nerkue, coCTOSIIME U3 AJTBBEOJI, Y MIIEKOTTMTAIOLINX

2) OTCYTCTBHE I'yCTOI'O HIEPCTHOTO MOKPOBA y CJIOHA

3) pa3BUTHE MUIIEBAPUTEIHBHON CUCTEMBI y TIJIOCKUX Y€pPBEH

4) pa3BUTHE KPOBEHOCHOM CUCTEMBI Y KOJIBYATHIX YepPBEH

5) HaMYue JTMHHBIX THIYMHOYHBIX HUTEH Y 371aKOB

6) pa3BUTHE KOJIIOIE-COCYLIEr0 POTOBOTO arrapara y KoMapoB

3apanue 15 Ne 10330
Pe3ynbTaToM 3BOSIIOIMHA SBISETCS

1) mosiBIIeHHE HOBBIX 3aCYXOYCTOMYMBBIX COPTOB PACTEHUM
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2) BO3HUKHOBEHHE HOBBIX BUJIOB B M3MEHUBIIIUXCS YCIOBUSIX CPEIIbI

3) BbIBE/IEHHE BBICOKOIIPOAYKTUBHBIX MIOPOJI KPYITHOTO pOraToro cKota

4) dopMupoBaHKE HOBBIX MPUCTIOCOOICHUHN K )KU3HH B U3MEHUBIIIMXCS YCIOBHUSIX
5) coxpaHEHHUE CTaphIX BUJIOB B CTAOMIHHBIX YCIOBUAX OOUTAHMS

6) nosyueHue BbICOKOIPOAYKTUBHBIX OpOHIEPHBIX KYp

3apanme 15 Ne 10331
Bri6epute Tpu apomopdosa.

1) BO3HMKHOBEHHUE TEIUIOKPOBHOCTH Y TIO3BOHOYHBIX
2) pa3BHUTHE TPEXKaAMEPHOTO CEep/lla Y 3€MHOBOIHBIX
3) popmupoBanue TOpre000pPa3HOTO TEIA Y aKyJI
4) pa3zBuTHe OpraHu3Ma BHYTPU MAaTKU

5) HosIBJICHHE POTOB Y KOIIBITHBIX

6) popMupoBaHUE KPBUIHEB Y JICTYIHX MBIIIEH

3aganue 15 Ne 10332
PyaumenTtamu y yenoBeka sIBISIOTCS:

1) Hanuume xBocTa

2) amnmneH ke

3) KOImIuKOBasi KOCTh

4) rycroil BOJIOCSHOM MMOKPOB Ha Teje
5) MHOTOCOCKOBOCTD

6) ckJajKka MUraTeJIbHON NEPEnoOHKU

3amanue 15 Ne 10333
K ITAJICOHTOJIOTUYCCKUM AOKa3aTcJIbCTBAM 3BOJIFOIIMU OTHOCST

1) ocTaTok TPEeThEro BeKa y ueiaoBeKa

2) oTHeYaTKyU pacTeHUM Ha IJIacTaX KaMEHHOTO YIJis

3) okaMeHEeBIINE OCTAaTKH MarlOPOTHUKOB

4) poxxaeHue JT0eH ¢ 'yCThIM BOJIOCSHBIM IIOKPOBOM Ha Telie
5) KOIYMK B CKEJIETE YeslOBeKa

6) QrtoreHeTHYECKUH Psifl IO

3aganue 15 Ne 10334
Kakue 13 nepeuynciieHHbIX IPUMEPOB MOXKHO OTHECTH K apoMopdozam?

1) pa3BuTHE CEMSH Y IOJIOCEMEHHBIX PACTEHHM

2) pa3Butue 60JbIIOTO YKciaa OOKOBBIX KOPHEN y KaIlyCThl IIOCE OKYYHBaHUS
3) oOpa3oBaHMEe COYHOM MSKOTHU B IUIOAAaX OCIICHOTO OTrypIia

4) BbIIETICHUE AYITUCTHIM Ta0AKOM MaXy4YHX BEIIECTB

5) ABOMHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX PACTECHHM

6) MOsIBIICHUE Y PACTEHUN MEXaHWYECKUX TKaHEH

3amanue 15 Ne 10335
[TposiBiieHEeM aTaBU3Ma CUUTAIOT PA3BUTHE Y YETIOBEKA!

1) 3y60B MynpocTu
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2) XBOCTOBOI'O OT/€eNa

3) MHOTOCOCKOBOCTH

4) MUMHUYECKON MYCKYJIaTyphbl

5) rycToro BOJIOCSHOIO IOKpOBA Ha Teje
6) KUCTU PyKHU

3aganue 15 Ne 10336
HckyccTBeHHBINH 0TOOP B OTJIMYHE OT €CTECTBEHHOTO:

1) mpoBOMTCS YETIOBEKOM II€JICHAIIPABICHHO

2) OCyIIECTBISICTCS MTPUPOTHBIMU SKOJOTHYECKIMHE (pakTopaMu
3) mpoBoaUTCS cpeau ocodeit copra, TOpOabI

4) npoucxouT cpeau ocoOel MPUPOIHBIX HOMYISLUN

5) 3aBepiiaeTcs MOJy4eHUEM HOBBIX KYJIbTYPHBIX GOpM

6) 3aBepIIaeTcsi BO3HUKHOBEHUEM HOBBIX BHJIOB

3amanue 15 Ne 10337
Br16epuTe HECKOJIbKO OTBETOB U3 miecTU. Kakue u3 nepeuncieHHbIX IPUMEPOB OTHOCSAT K

apomopdozam?

1) pa3BuTHE NPUIATOYHBIX KOPHEH NOCIIE OKYUYUBAHUS Y KapTOohens
2) npeBpalleHle YacTH JIMCTOYKOB JIMCTa FOpoxa B YCUKHU

3) mosiBIeHHE MHOTOKJIETOYHOCTH Y BOJOPOCIIEH

4) nosiBJI€HHE LIBETKOB Y MOKPHITOCEMEHHBIX

5) pa3BuTHE MEXaHUYECKOW TKAHU Y MOJOPOKHUKA

6) oOpazoBanue xaopoduiia

3aganue 15 Ne 11588
BBI6epI/ITC II0JIOKEHHUA, OTHOCAIIIHNECA K CHHTGTH‘I@CKOﬁ TCOpI/II/I 3BOJIFOIIUN. OTBeT 3aI-

muTe undpamu 6e3 npooenos.

1) seMeHTapHOM €IMHUIICH SBOJIONNH SIBIISICTCS TIOMYJIISIUS

2) BIMsTHUE BHEITHEH Cpe/Ibl HAITPaBJICHO HA PA3BUTHE TOJIE3HBIX MPU3HAKOB

3) ecTecTBEeHHBIM OTOOpP — TJIaBHAs MPUYUHA BUI000pA30BaHUS U Pa3BUTHS Il TAlUMA
4) maTepuasioM JJIs SBOJIOLHH CITY)KUAT MOIU(UKAITMOHHAS U3MEHYHBOCTD

5) aaeMeHTapHOM €TMHUIICH SBOJIOLNH SIBIISIETCS BUT

6) MaTepuaIoM JJIsl SBOJIIOIIMN CITY)KUT MyTallMOHHAS M KOMOMHAIMOHHAS! U3MEHYUBOCTh

Saganue 15 Ne 12115
YKaxuTe MPOIECChl, OTHOCSIIUECS K MUKPOIBOJIIOIUH.

1) BO3BHUKHOBEHHE MyTalluil U PEKOMOUHAIHMA
2) apomopdo3

3) oOMeH reHaMu MeXay MOMyJISIUIMU

4) OMONOTUYECKUN perpecc

5) unuoaganTarus

6) koie0aHusl YMCIEHHOCTU NOMYJIALUN

3ananme 15 Ne 12269
Br16epuTe nosiokeHusi CHHTETUYECKOM TEOpUHU IBOJIIOLIUH.
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1) enuHUIIA SBOITIOIUHN — TOITYJISIIHS

2) exMHUIIA SBOJIIOIUN — BUJ

3) ¢axTOpHI IBONIONHMHA — MYTAaI[MOHHAS N3MEHUYUBOCTH, Jpeli) TEHOB, MOIMYJISIIUOHHBIC
BOJIHEI

4) paxTOpBI HBOJIIOLIMHM — HACIIEJCTBEHHOCTh, K3MEHYUBOCTh, O0pb0a 3a CyIIECTBOBAaHUE

5) GopMBI ecTECTBEHHOTO 0TOOPA — ABMOKYIIUH U TIOJIOBOM

6) (hopMbI €CTECTBEHHOTO 0TOOpa — IBUKYIIHUM, CTAOMIN3UPYIOIUN, TU3PYITUBHBIH

3ananme 15 Ne 12319
Br16epute npruMeps! uaroaganTaiuim.

1) mOKpOBUTENLCTBEHHAS OKPACKa JKUBOTHBIX

2) BUJIOM3MEHEHUS BEr€TaTUBHBIX OPraHOB PACTEHUI

3) uc4Ye3HOBEHME MUIIEBAPUTEIBHON CUCTEMBI Y UepBel

4) BO3HUKHOBEHHUE SYKApUOTHUECKON KIETKU

5) nosiBieHNE TEIVIOKPOBHOCTH Y MTHII

6) COOTBETCTBUE PAa3MEPOB Te€JIa HACEKOMBIX — OTIBLIUTENCH CTPOSHHUIO IIBETKOB

3aganue 15 Ne 12384
VYkaxute npumepsl apoMop}o30B.

1) BO3HUKHOBEHHE TIOCTOSIHHOM TeMIIepaTyphl Teja

2) nosiBJI€HUE LIBETKA U CEMSIH

3) npucnocoO0IeHHOCTh HEKOTOPBIX PACTEHUM K ONPEAEIEHHBIM OINbUINTENISIM
4) yrpaTa 3peHUsl Y KPOTOB B CBSI3U C 00pa30oM >KHU3HU

5) BO3HUKHOBEHHUE JJIMHHBIX KOpPHEN Y BepOI0KbEel KOIIOUKH

6) MOsIBIIEHHE BTOPOTO Kpyra KpOBOOOpaIeHUs

Saganue 15 Ne 12434
YkaxuTe conranbHbIe (aKTOPhI AHTPOIIOTCHE3A.

1) ctocoOHOCTD K BBIPAOOTKE YCIOBHBIX pe(dIeKCOB

2) TBOPUYECTBO

3) U3roToBIEHHE OPYAUN TpyZJa JUIsl MPOU3BOJICTBA OPYAUN Tpyda
4) noObIBaHUE U COXPAHEHUE OTHSI

5) ycloHEHUE HEPBHOW CUCTEMBI

6) IPsIMOXOXKCHHE

3ananme 15 Ne 12534
Br16epute npruMeps! uaroaganTanui.

1) cX0aCTBO MyXHU-KYpUalKu C MUEI0H

2) BTOpO# KpYyr KpoBoOOpalleHus y xKaobl
3) TEIIOKPOBHOCTH y TOJIy0st

4) NUHHBIN KOpeHb BepOI0KbEH KOIIOUKN
5) nuadparma y BoJika

6) oOTekaeMas opma Tejaa MMHTBUHA

Saganue 15 Ne 12584
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Kakue 13 nepeyrciieHHbIX IPUMEPOB OTHOCAT K apoMopdo3am?

1) TUCTHA-UTOJIKH Y XBOHHBIX

2) MIJICYHBIE JKEJE3bl Y MICKOTTHTAIOIINX
3) KOpHEIUIOIbI y CBEKJIBI

4) mos0BO€ Pa3MHOKECHHE

5) TKaHU y pacTeHui

6) cTebenb COJIOMHMHA Y 3J1aKOB

Saganue 15 Ne 12734
VY nmapa3suTHYeCKHX IJIOCKUX YepBEH, B OTIUYHE OT CBOOOTHOKUBYIIUX, B IMPOIIECCE 3BO-

T ChOPMHUPOBATIUCH

1) 3amuTHBIE 000JI0YKH, HA KOTOPBIE HE ACHCTBYET MUILEBAPUTEIbHBIN COK
2) MOKPOBBI C PECHUUKAMU

3) opraHbl IPUKPEIIICHUS

4) oprasbl OCSI3aHUSI ¥ 3PCHUS

5) HepBHasl, MUIEBAPUTEIIbHAS, BHIJEINUTEIbHASI CHCTEMBI

6) OoJibIIast MJIOJOBUTOCTD U CIIOKHBIN LIUKII pa3BUTHUS

3ananme 15 Ne 13784
K uemy npusenu uauoanantanuu B kiacce Ituip?

1) obmemy moabpEMy OpraHu3auu

2) YBEIIMYCHUIO YHCTIa TOMYJISAIUN U BUIOB

3) MUPOKOMY pacpOCTPaHEHHUIO

4) ynpoIIeHHUI0 OpraHu3aiiu

5) BO3HUKHOBEHHUIO YaCTHBIX MMPUCTIOCOOJICHUH K YCIIOBHSIM CPEJIbI
6) MOHMKEHUIO TUIOJOBUTOCTH

3ananme 15 Ne 13884
Kakue yrBepxxaenust orHocsT k Teopun Y. lapBuna?

1) BayTpu Buja pacxoxaeHue MpU3HAKOB MPUBOIUT K BUA00OpPAa30BaHUIO.

2) Bun Heo1THOPOIEH U IPEACTABIEH MHOKECTBOM MOITYJISIUH.

3) EctecTBeHHbIN 0TOOP — HAINpaBISIOMINNA (PAKTOP IBOIIOLHH.

4) Ilpu co3naHuu COPTOB U MOPOJ HANPABIISIOMIUM (PAKTOPOM CIIY)KMT HCKYCCTBEHHBIN
oTO0D.

5) BHyTpeHHee cTpemiieHHe K COBEPILIEHCTBY — (DAKTOP 3BOJIIOLUH.

6) Ilomynsamus — 3TO €IMHUIIA IBOJIOINH.

3ananue 15 Ne 14134
Crabunusupyromias hopmMa eCTECTBEHHOTO 0TOOpa MPOSBIISIETCS B

1) MOCTOSIHHBIX YCIOBHSIX CPEJIBI

2) U3MEHEHUHU CpeJIHEN HOPMbI peaKuu

3) coxpaHeHUH MPUCTIOCOOTICHHBIX 0C00EH B UICXOAHOM cpejie OOuTaHms
4) BBIOpaKOBBIBAHHH 0CO0OEH C OTKIIOHEHHUEM OT HOPMBI

5) coxpaHeHuu 0coOei ¢ MyTaIUsIMU

6) coxpaHeHUHn 0coOu ¢ HOBBIMU (DEHOTUTIAMH
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Saganue 15 Ne 14234
Kakue GaxTopsl SIBISIFOTCS IBUKYITUMU CHIJIaMHU 3BOJIIOLUHN ?

1) MoauduKaMOHHas U3BMEHYUBOCTD

2) MyTaLMOHHBIN IpoLEecC

3) ecTecTBeHHbIN OTOOP

4) mpucmocoOIEHHOCTh OPTaHU3MOB K Cpe/ie OOUTaHUS
5) momyISIIMOHHBIE BOJTHBI

6) abuoTuyeckue pakTopbl Cpeabl

3amanue 15 Ne 16266
Kakne u3 HUKENepedrCICHHBIX MPUMEPOB XapaKTEPHU3YIOT IBIKYIIYIO (opmy ecrte-
CTBEHHOTO 0TOOpa?

1) Bo3pacTaHue YMCICHHOCTH TEMHBIX 0a0OYeK B MPOMBILIUIEHHBIX pailoHaX MO CpaBHe-
HUIO CO CBETJIBIMU

2) NOSIBJICHUE YCTOMYMBOCTH Y JKUBOTHBIX K SIOXUMHUKATAM

3) MOCTOSIHCTBO pa3MepoB U (POPMEI IIBETKA Y HACEKOMOOTIBUISIEMBIX PACTCHUHN

4) ymMeHbIIIEHHE pa3MepOB KpaOoB, OOUTAIOIINX B MYTHOU BOJIE

5) ymioméHHOe B CITMHHO-OPIOIIHOM HAIPaBICHUH TEJIO KaMOasTb

6) coxpaHeHHue J0 HACTOALIEr0 BPEMEHU KUCTENEPON PbIObI JIaTUMEPHH

3aganue 15 Ne 16422
Bri6epute npumepsl AecTBUS IBWXKYIEH (OPMbI €CTECTBEHHOI'O 0TOOPA.

1) baGouku ¢ TEMHOM OKpacKoil BHITECHSIOT 0a00UYEK CO CBETION OKPACKOM.

2) B o3epe nosiBisiIoTcS MyTaHTHBIE (POPMBI PbIO, KOTOPBIE Cpa3y ChEAAOTCS XUIITHHKA-
MU.

3) Ot0op HarnpaBiieH Ha COXpaHEHHUE MITUIL CO CPETHEH TIII0IOBUTOCTHIO.

4) V nomiazieit MoCTENEHHO MATHIAIAasi KOHEYHOCTh 3aMEHSETCS OTHOTAJION.

5) JAeT€HbIIN KUBOTHBIX, POAUBILUECS IPEKIECBPEMEHHO, TOTM0AIOT OT HEAOCTATKA €/Ibl.

6) Cpeny KOJOHUHU OAKTEPUd MOSBIISIFOTCS KJIETKH, YCTOMUMBBIE K aHTHOMOTHKAM.

3aganue 15 Ne 16472
Br16epute npumeps! cTabuansupyrouieil GopMbl €CTECTBEHHOIO 0TOODA.

1) baGouku ¢ TEMHOM OKpacKoil BHITECHSIOT 0a00UYEK CO CBETION OKPACKOM.

2) B o3epe nosiBisiIoTCS MyTaHTHBIE (POPMBI PbIO, KOTOPBIE Cpa3y ChEAAIOTCS XUIITHUKA-
MU.

3) Ot0op HampaBiieH Ha COXpaHEHHUE MITUIL CO CPETHEN TIII0IOBUTOCTHIO.

4) V nomaziei MoCTENEHHO MATHIIAIAsE KOHEYHOCTh 3aMEHSETCS OTHOTIAJION.

5) [loToMKH KUBOTHBIX, POAUBIIHECS MPEXKIEBPEMEHHO, TOIHOAIOT OT HEJOCTATKA €/IbI.

6) Cpeny KOJOHUHU OaKTEPUd MOSBIISIFOTCS KJIETKH, YCTOMYMBBIE K aHTHOMOTHKAM.

3aganue 15 Ne 16572
Bri6epute npumepsl AecTBUs IBWXKYIEH (OPMBI €CTECTBEHHOI'O 0TOOPA.

1) baGouku ¢ TEMHOM OKpacKoil BHITECHSIOT 0a00UYEK CO CBETION OKPACKOM.
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2) B o3epe nosiBisiIoTCS MyTaHTHBIE (POPMBI PbIO, KOTOPBIE Cpa3y ChEAAIOTCS XUIITHUKA-
MH.

3) Ot0op HampaBiieH Ha COXpaHEHHUE MITUIL CO CPETHEN TIII0IOBUTOCTBIO.

4) V nomiaziei MoCTENEHHO MATHIIAIAsi KOHEYHOCTh 3aMEHSETCS OTHOTAJION.

5) JAeT€HbIIN KUBOTHBIX, POAUBILUECS IPEKIECBPEMEHHO, TOTM0AIOT OT HEAOCTATKA €/Ibl.

6) Cpeny KOJOHUHU OAKTEPUd MOSBIISIFOTCS KJIETKH, YCTOMYMBBIE K aHTHOMOTHKAM.

3ananue 15 Ne 16823
VYKaxuTe Mpu3HaAKH, XapaKTEPU3YIOIINE ABIKYIYIO (hOPMY €CTECTBEHHOT0 0TOOpa.

1) obecnieunBaeT MOSIBJICHUE HOBOT'O BUJA
2) IPOSIBIIICTCS] B MEHSIOIIMXCSI YCIIOBHUSX CPEIbI
3) COBEpIICHCTBYETCS MPUCIIOCOOIEHHOCTh 0COOEH K MCXOTHOU Cpeie
4) BBIOPaKOBBIBAIOTCSI OCOOM C OTKJIOHEHUEM OT HOPMBI
5) BO3pacTaer YMCIEHHOCTh 0COOEH CO CpeHUM 3HAYEHUEM MpPU3HAKA
6) COXpaHSIOTCSI 0COOM C HOBBIMH MPU3HAKAMH
3aganue 15 Ne 16925
Bri6epute npencrasureneit ¢payHbl maneo3osl.

1) GecuentocTHbIE PHIOBI

2) 4enoBeKooOpazHbIe 00E3bSHBI
3) nTULbI

4) creronedanbt

5) TUpaHHO3aBPbI

6) TepBbIe MTPECMBIKAIOIIAECS

Saganue 15 Ne 17479
UTo U3 nepeyrciieHHOro OTHOCUTCS K MPUCIIOCOOICHHSIM PENTINN K )KU3HU Ha cyle?

1) nérouHoe npIxaHue

2) cyxasi, He HCIapsroas Biary Koxa

3) HaiMuue reMorjao0rHa B KpOBU

4) pacroyio)eHHbIe TI0 OOKaM T'OJIOBBI Ti1a3a
5) npucnocoOIeHHBIE K X0/Ib0€ KOHEYHOCTH
6) HaIMYUe IJIMHHOIO XBOCTa

Saganue 15 Ne 17519
UTo U3 MepeyncIIEHHOTO OTHOCUTCS K MPUCIIOCOOICHUSAM ITHII JUTS IOJIéTa?

1) pa3MHOXEHHE C TIOMOIIBIO SHUIT

2) TOHKHE KOCTH

3) oTcyTCcTBHE 3yOOB

4) pacroyio)eHHbIe TI0 OOKaM T'OJIOBBI TJ1a3a
5) BUAOM3MEHEHHBIC TIEpETHNE KOHEYHOCTH
6) HaIMyMe reMorjJo0rHa B KpOBU

3ananme 15 Ne 17765
B pesynbrare uanoanantanuii HosBUIACK(-JIUCH)

1) cmtocoOHOCTh K CMEHE OKPACKH XaMeJIeOHa IIPH OTMAaCHOCTH
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2) xJIOpOIUIacThl U (POTOCUHTES

3) TKaHU pacTeHui

4) sIIOBHUTHIC KEJIe3bI 3MEH

5) macTel KUTa

6) nepBUYHas U BTOPUYHAS [IOJIOCTH T€Ja Y uepBeit

3amanue 15 Ne 17805
Br16epuTe mpuMepsl, OTHOCSIIHECS K apoMopdo3am.

1) cMeHa OKpacKu XaMmesleoHa MPU OMAaCHOCTU

2) BO3HUKHOBEHHUE IOJIOBOIO Ipoliecca

3) BO3HUKHOBEHUE JBYX KPYrOB KPOBOOOpaICHUS
4) sIIOBHUTHIC KEJIe3bI 3MEH

5) macTel KUTa

6) MosIBIIEHUE TOJIOCTU TeNa y YepBen

3ananue 15 Ne 17845
UT0 M3 epeynciIeHHOro OTHOCST K (PaKTOpaM 3BOJIOLIHH ?

1) KoHBIOTaALHIO

2) U30JISALUI0

3) BugooOpa3oBanue

4) MyTallMOHHBIN MTPOLIECC
5) ecTecTBeHHbIN 0TOOP
6) 00IIYIO JereHEePAITHIO

3amanue 15 Ne 17885
LITO n3 HCpCT-II/ICJ'ICHHOFO SIBJISACTCA HpI/IMCpOM nauoagariTaliun OpFaHI/I3MOB B HpI/IpO)IC?

1) IByCTOPOHHSISI CUMMETpUS TeNa y MIOCKUX YepBei
2) yeTbIpEXKaMEpHOE Cep/Lle Y MIEKOMUTAIOIIUX

3) mockas opma Tena y JOHHBIX PhIO

4) KOXKHO€ JIbIXaHHE Y 3€MHOBOIHBIX

5) cemeHa ¢ nmapaloTUKaMH y LIBETKOBBIX paCTCHUM
6) HaIMYKe IETUHOK Y KOJIbYaThIX uepBeil

3aganue 15 Ne 18253
bim3kopoicTBEHHBIE, HO HE CKPEIIUBAIOIINECS MEXIy cO00# BUIBI NMTHUIl OYIyT OTJIH-
9aThCsl, CKOPee BCEro, Io

1) mecHsiM cam110B U OpayHbIM pUTYyajIam
2) pa3mepam U Macce Tena

3) BUAaM KOpMa ¥ MECTaM THE3/I0BaHHS
4) oKpacke camoK

5) KOTU4eCTBY U JOpPME XPOMOCOM

6) IJI0JIOBUTOCTH

3ananme 15 Ne 18293
Bri6epute Tpu (akTopa 3BOJIOLHUOHHOIO MpoIlecca, IeHCTBUE KOTOPhIX BEAET K BUI000-
pPa30BaHUIO.

150



1) n3onsauus

2) OUOJIOTHYECKUI perpecc

3) MoauduKanmoHHas U3MEHYUBOCTh
4) HacnmeCTBEHHAs U3MEHUYHUBOCTh

5) BbICOKas IJIOJJOBUTOCTh OCOOU

6) ecTecTBEHHbIN 0TOOP

3amanue 15 Ne 18443
VYKaxuTte npuMepbl HAHOATANTAUNA

1) pororue samnel KpoTa

2) JUIMHHBIN S3BIK MypaBbeaa

3) yrparta nuineBapuTeIbHON CUCTEMBI IIETTHIMU
4) nosiBIEHME LIBETKA Y MOKPHITOCEMEHHBIX

5) BOBHUKHOBEHHUE PEUH Yy UYeJIOBEKa

6) MeHsIoLIasCs OKpacka XxaMmeleoHa

3ananue 15 Ne 18487
VYkaxxute mpuMepsl 00IIeH TereHepanuu

1) OTCYTCTBHUE MUIIEBAPUTEIBLHOW CUCTEMBI Y OBIYBETO IETHS
2) cunsaunii 00pa3 )KU3HU acu Ui

3) MHOTOCOCKOBOCTb Y U€JIOBEKa

4) MPUMUTHBHASI HEPBHAS CUCTEMA Y KHIIIEYHOIIOIOCTHBIX

5) TII0X0 pa3BUTHIE I1a3a y KPOTa

6) IBYXCIIOMHOE CTPOEHHUE Tea MEeIy3

3apanue 15 Ne 18700
VYKaxuTe Mpu3HaKH, XapaKTEPU3YIOIINE ABIKYIYIO (hOPMY €CTECTBEHHOT0 0TOOpa.

1) OHa ciocoOCTBYET MOSBICHUIO HOBOT'O BU/JIA.

2) OHa nposBISETCS B MEHSIOIIUXCS YCIOBUSIX CPEJIBI.

3) CoBepiieHCTBYETCSI MPUCITOCOOIEHHOCTh 0CO0EH K UCXOTHOM cpeie.
4) BbiOpaKOBBIBAIOTCS OCOOM C OTKIIOHEHHEM OT HOPMBI.

5) BospacTaet uncieHHOCTh 0c00€i CO CPpeAHNM 3HAYCHUEM MTPU3HAKA.
6) CoxpaHstoTcst 0cOOM C HOBBIMHU ITPU3HAKAMH.

3ananme 15 Ne 18966
B cootBerctBun ¢ CTO (cHHTETHYECKON TEOpPHEW SBOJIOLMH) K JBIKYIIHUM CHUJIaM 3BO-
JIIOLMU OTHOCST (3alMILUTE B OTBET HU(PHI B HOPSAAKE BO3PACTAHUSA)

1) nzonsiuuro

2) mpucnocOoOIEHHOCTh OPraHU3MOB K cpelie
3) MHOrOOOpa3ue BUI0B

4) MyTallMOHHYIO U3MEHYHUBOCTh

5) ecTecTBeHHbIN 0TOOP

6) OMOJIOTMYECKUH TTPOTPECC

3amanue 15 Ne 19006
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VYkaxute npuMepsl apoMopd0o30B Y paCTEHUHN U )KUBOTHBIX. 3alMIIUTE B OTBET LU(DPHI B
MOPSIIKE BO3pACTAHMUS.

1) pa3BuTHE CEMSIH Y TOJIOCEMEHHBIX PACTEHUM

2) NosIBJIICHUE sH1a ¢ KOKUCTON 000I0YKOH Y MPECMBIKAOLTUXCS

3) nosiBIIeHHE CaMOPACKPBIBAIOIINXCS IJI0JI0B Y HEKOTOPBIX pacTEHUI
4) nosiBNeHHE POroB y OJIEHEH U Joceit

5) nBOIHOE OIJIOJOTBOPEHUE Y LIBETKOBBIX PACTEHUI

6) NOSIBIIEHHE KOIbITA Y HEMAPHOKOMBITHBIX )KUBOTHBIX

Saganue 15 Ne 19046
KaKI/IC N3MCHCHUS B HpOHCCCC OBOJIFOIIUH 3HAYUTCIIbHO ITOBBICHUIIN ypOBCHB OpFaHI/I3aIII/II/I

pacteHuii? 3anuiuTe B OTBET HUGPHI B HOPSAIKE BO3pACTAHUS.

1) mosiBieHHE MPOBOAAIINX TKaHEH

2) BUJIOU3MEHEHUS JINCTHEB

3) BO3HUKHOBEHHE MOUYKOBAaTOW KOPHEBOU CUCTEMBI
4) nosiBJI€HHE CEMEHHOTO PA3MHOXKEHUS

5) BO3HUKHOBEHHE IIBETKA

6) BO3SHUKHOBEHHE 0YEPETHOTO JTMCTOPACTIOIOKEHUS

3ananme 15 Ne 19086
VYkaxuTe XapakTepHble PU3HAKU OMOJIOTHYECKOTO Mporpecca. 3anuiuTe B OTBET HUPPbI

B IIOPAAKE BO3paCTaHHA.

1) yBenmueHue YHCICHHOCTH BHA

2) paciiupeHue apeaia Buja

3) nosiBI€HNUE HAJBUIOBBIX CUCTEMATUYECKUX TPYIIIT

4) 60JIbIII0€ KOJIMYECTBO MYTALIUH B MOMYIISLIUU

5) MHO€CTBO MOAU(PHUKALIMOHHBIX U3MEHEHUH y 0cO0el monynsuuu
6) CHH)KEHHE IUIOTHOCTHU MOMYJISLIUU

3aganue 15 Ne 19317
Bri6epute yTBepkIeHUS, OTHOCSIIUECS K CHHTETUYECKOMN TEOPUHU IBOJIIOLIMH.

1) MHKpO3BOIIONINST — TPOLIECC, MTPOUCXO SN B TIOTYIISIIHSIX.

2) Mexay opraHu3MaMu IMPOUCXOIUT O0pbOa 3a CyllleCTBOBaHHUE.

3) JBmKyImMMH CHJIaMH SBOJIOIUH SBISIOTCS HEONpeAeT¢HHas HN3MEHYMBOCTH, €CTe-
CTBEHHBIN 0TOOP, 00pHOa 3a CyIIECTBOBAHHE.

4) OCHOBHBIMH 3BOJIIOLIMOHHBIMU HAIPABICHUAMHU SIBJSIOTCS: apoMopdo3, UaAnoaaarTa-
s, IeTeHepaIusl.

5) OnpenenéHHas N3MEHUYUBOCTH HE SBIISICTCS] HACJIEICTBEHHOM.

6) Bun coctout u3 nomyssiuii.

3aganue 15 Ne 19357
Kakue axTopsl BIUSIOT Ha BUI000pazoBaHue?

1) MmoaubuKaITMOHHBIC U3MEHEHUS
2) ecTeCTBEHHBIN OTOOP
3) uzoJsIms

152



4) myrauuu
5) KOHBepreHuus
6) BO3pacTHOM COCTAB MOMYJISIIUN

3amanue 15 Ne 19830
BBI6CpI/ITC IIOJIOXKEHUA, HO)ITBCp)K)IaIOHII/IC, qT0 HOHy.]'IfIIII/Ifl SABJISICTCA «C)II/IHI/IIICI\/’I 9BOJIIO-

IAN.

1) MyTanlMOHHBIN MPOLECC HAYMHAETCS B HOMYJISLUN

2) cBOOOJHOE CKpEIIMBAHUE BOZMOKHO TOJBKO B HEM30JUPOBAHHBIX MOIMYJISLIMIX

3) pasHble OMyJSAIUKA 00JIaaI0T Pa3HBIMU TeHO(POHIAMHU

4) BUJ1 HE MOKET OBITH €IMHUIIEH YBOJIOINH, TAK KaK €ro apeall, Kak IPaBuiIo, pa3opBaH
Ha COCTaBHbIE YaCTH

5) paznuuusi MeXAy BUJaMH TaKUe K€, KaK pa3Inuusi MeXAYy U30JIUPOBAHHBIMU IMOITYJIS-
LUSMHU OJTHOTO BU/IA

6) u3oMpOBaHHAs OT APYTUX MOMYJISLUS HE MOJBEp>KEHA JAEHCTBUIO €CTECTBEHHOTO OT-
6opa

3amanue 15 Ne 19873
Bribepute mnpu3HaKu, XapaKTepU3YIOLIUME ECTECTBEHHBIN OTOOp Kak IBIKYLIYIO CHUITY
SBOJIIOLIUH.

1) HCTOYHUK HBOJIIOLIMOHHOTO MaTepuana

2) oGecnieynBaeT pe3epB HACIEICTBEHHON N3MEHUYNBOCTH
3) oOBveKkTOM siBiseTCs (PeHOTUIT 0COOU

4) oGecnieynBaeT CENECKIIUI0 TCHOTUIIOB

5) daxTop HarpaBIEHHOTO ACHCTBUS

6) daxTop caydyailHOTO JEHCTBHS

3aganue 15 Ne 20165
Kakue 13 nepeuncieHHbIX IPUMEPOB OTHOCAT K apoMopdozam?

1) Hanuuue 3a1enoK y II0A0B peneiHuKa

2) oOpa3oBaHue MJIOJI0B Y MOKPHITOCEMEHHBIX PACTCHUHN
3) obpazoBanue KIyOHEH y KapTodens

4) oOpa3oBaHne KOPHEIJIOJ0B Y MOPKOBH

5) pa3BuTHE MPOBOISAIICH TKAHU Y PAaCTEHUM

6) BO3HUKHOBEHUE (OTOCUHTE3A

Saganue 15 Ne 20554
UTo M3 MEepeYHCICHHOTO CUMUTACTCS TMAJICOHTOJIOTMUSCKUMH JIOKA3aTeIbCTBAMH DBOJIIO-

uuu? Beibepure Tpu BEpHBIX OTBETA U3 IIECTU U 3aIUIINUTE B TaOIUIy HUQPHI, T0J KOTOPbI-
MU OHM YKa3aHBbI.

1) ckenet apxeonTepukca

2) OKaMEHEBIINE OCTATKH JIPEBHUX MOJIITIOCKOB

3) cx0kecTh SMOPHOHOB IMO3BOHOYHBIX )KUBOTHBIX HA PAHHUX CTAUSIX, PA3BUTHUS
4) oTneyaTKy NaOPOTHUKOB B IJIaCTax YIis

5) CX0XKECTb CTPOEHUS KIETOK 3yKapUOTHUECKUX OPraHU3MOB

6) 0OIIMi1 TJIaH CTPOSHUS BCEX MO3BOHOYHBIX KHUBOTHBIX
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3apanue 15 Ne 20909
Bri6epute Tpu BEpHBIX OTBETa U3 IIECTH U 3aIUILUTE B TaOIUIy UUQPBI, 10 KOTOPHIMU
OHM yKa3aHbl. Kakue u3 nepedrciIeHHbIX MPUMEPOB OTHOCAT K apoMopdo3am?

1) HaIMYKMe MIIEYHBIX JKeJe3 Y MIICKOTTMTAIOIIIX

2) o0pa3oBaHUE KOPHEIIO/Ia Y MOPKOBH

3) BO3HHKHOBEHHUE MOJIOBOTO MIPOLiecca y OpraHu3MOB

4) BO3HUKHOBEHHUE Ipoliecca GOTOCUHTE3A

5) OTCYTCTBHE MUIICBAPUTEIHHON CUCTEMBI y OBIUBETO IICTTHS

6) HaTMYKe TUIABATEIBHBIX IEPEMOHOK KOHEYHOCTEH Y BOIOTUIABAIOIINX IITHIL.

3aganue 15 Ne 21021
BriGepute Tpu BEpHBIX OTBETA M3 MIECTH M 3AMHIIUTE B OTBET HHUQPHI, 1MOJ KOTOPHIMHU
OHU yKa3zaHsbl. [Ipumepom o01eit qereHepanun CiryKuT

1) penykiusi OpraHoB YyBCTB Y JIGHTOUHBIX YepBei

2) peayKuus 3aJHUX KOHEYHOCTEN y KUTa

3) oTcyTcTBHE XI0pOo(DUIIOA Y paCTEHUM-TTaPA3UTOB

4) oTCYTCTBUE KOHEUHOCTEH Yy 3MEU

5) OTCYTCTBHE MUIICBAPUTEIHHON CUCTEMBI y OBIUBETO IICTTHS
6) moTeps CTpaycoM COCOOHOCTH K TOJIETY

Saganue 15 Ne 21049

Br16epute Tpu BEpHBIX OTBETA U3 ILIECTH U 3alMIIUTE B TaOIULbI HU(PHI, 101 KOTOPHIMU
OHHN YKaSaHBI. K HpOHGCC&M, HpI/IBOI[SIHII/IM K 06p330BaHI/IIO HOBBIX BHUI0OB B anpone, OTHO-
CAT:

1) MUTOTHYECKOE JIETIEHUE KIIETOK

2) ckaukooOpa3HbIil MyTallMOHHBIN MTpoLIEcC
3) Mo (UKAITMOHHYIO H3MEHUYNBOCTD

4) reorpaduueckyro U300

5) Gecmonoe pa3MHOXKEHHE 0COOEH.

6) ecTtecTBEeHHbIN OTOOP

3ananme 15 Ne 21077
[IpounTaiite TekcT. BoiOepuTe Tpu BEpHBIX YTBEPKACHUS. 3alHUILINUTE B TaOIUILy HU(PBI,
101 KOTOPBIMH OHU YKa3aHBbI.

(1) Heangepranen — ApeBHUN 4YeIOBEK, UCKONIAEMble OCTAaHKU KOTOPOro ObLIM OOHapy-
*eHbl B jonuHe Heanneprans B ['epmanuu. (2) Kunu HeanaepTanblbl B MEHIepax, 0X0Ta Be-
J1ach KOJUIEKTUBHO C MCIOJIb30BaHUEM KOCTSHBIX opyauil. (3) Uepen HeaHJepTaiblieB UMEI
MOIIHBII Ha/AIJIa3HUYHBIN BaJIUK, 100 ObLT HU3KUM, JIUIO CKynacTeIM. (4) Heannepraiabipl —
camble OIM3KUE MpPEKU Yel0BEeKOoOpa3HbIX 00e3bsH. (5) HemHOroumncienHnble BETBU HEaH-
JIepTalblIeB COXPAHUIUCH JI0 CETOIHSAIIHETO IHS B AQpuKe.

3ananue 15 Ne 21105

Bri6epute Tpu BEpHBIX OTBETa U3 IIECTH U 3aIUIIUTE B TaOIUIy UUQPHI, 10 KOTOPHIMU
OHM yKa3zaHbl. Kakue mpuMepsl WILTIOCTPUPYIOT JOCTHKCHHE OMOJIOTHYECKOTO IMporpecca y
pactenuii mytém apoMopho30B?
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1) HanuuKe ABOMHOTO OIJIOJOTBOPEHMUS

2) obpa3zoBaHue KOpHEN y NAalOPOTHUKOBHIHBIX

3) CHIDKEHHE UCTIAPSHHS ITyTEM 00pa30BaHHUs BOCKOBOTO HAJETA HA JIMCTHIX

4) ycuiieHue OIMyMIEHHOCTH JIMCTHEB Y IIOKPHITOCEMEHHBIX PACTEHHIA

5) oOpa3oBaHue IJIOJIOB C CEMEHAMU y TOKPBHITOCEMEHHBIX PACTEHUN

6) cokpaleHe CpoKa BEereTalny y pacTeHuUi, IPOU3PaCcTAIOIINX B CYPOBOM KIIMMATe

3ananme 15 Ne 22270
[IpouuTaiite TekcT. BeiOepure Tpu npeioxkeHus, B KOTOPBIX JaHbl OMUCaHUsI OOIIen Jie-
reHepanuy. 3anuinuTe B Tabauny uudpsl, 10X KOTOPHIMUA OHU YKa3aHbI

(1)Ympomenne opranuzanuu 1 00pasa >KHU3HU OPraHU3MOB, COITPOBOKIAIOIIEECS YTPATOU
psiZia OPraHoB WJIM CUCTEM OPraHOB, — OJJMH U3 MyTel JOCTUKEHHsI OMOJIOTMYECKOTo Iporpec-
ca. (2)['enbMUHTHI EpeLLIN K MapasUTHUECKOMY 00pa3y KU3HH, CHJIBHO YIIPOCTUB CBOIO Op-
ranu3anuio. (3)OHu OTIMYAIOTCST BBICOKOH TJIOJIOBUTOCTHIO, CIIOKHBIMU ITUKIIAMH Pa3BUTHS U
pa3zHooOpa3HbIMU MPUCIIOCOONIEHUAMU K cpesie ooutanud. (4)Y mapa3suTUYECKOTO PacTeHUs
MOBUWJIMKHU B IIPOLIECCE IBOJIIOLMH YyTPATUIACh CHOCOOHOCTh K (POTOCUHTE3Y B CBSI3U C OTCYT-
CTBHUEM HOPMAJIbHBIX JMCThEB U KOopHEH. (5)Y 3Mmeil mpousonuia peaykuus KOHEYHOCTEH, a y
KpoTa — peAyKLUs OpraHoB 3peHus. (6)Pemykuus opraHoB CBA3aHa C MyTallUsIMU, KOTOpBIE
3aKpEIUISIOTCS B MOKOJIEHUSX U PACTIPOCTPAHSIOTCS B MOIMYJISLIUU.

3ananme 15 Ne 22401

[IpouuTaiite TekcT. Boibepute Tpu npeioxKeHus, B KOTOPHIX JaHbl ONUCaHus MopdoIio-
rMYECKOro Kputepus Buaa BuHorpaa KynbTypHbIN. 3anumure B Tabauiy Hudpsl, Moj KOTO-
PBIMU OHM YKa3aHbI.

(1)Bunorpaa KyabTypHBIH pacTET B YMEPEHHBIX U CYOTPONMUYECKUX PErHOHAX, HIMPOKO
KYJIbTUBHPYETCS BO MHOT'MX CTPaHaX BCEX KOHTUHEHTOB. (2)BpIpanuBaioT BUHOTpa 0OBIYHO
Ha mmnanepe. (3)Y4EHbIMU YCTaHOBIIEHO, YTO €0 COpTa MPOU3OILIN OT TUKOPACTYLIETO €BPO-
a3MaTCKOro BHJa — BuHOrpasa necHoro, KOTOPbI MPOU3pACTaeT MO BCEMY CEBEPHOMY IO-
Oepexbro Cpein3eMHOro MOps U Jjajiee Ha BOCTOK /10 F0XKHOTO 1nodepexbs Kacnus.

(4)L1BeTkn BUHOTpaja MeJIKHE, COOpaHbl B COLBETHS CJIOXKHAs KUCTh WM MeETENKa.
(5)ITmoapr — 1mapoBUIHBIE WM SIMIIEBUIHBIC STOBI, COOpaHHBIC B 00JIee UM MEHEEe PBIXJIbIC,
peaKo MIoTHEIE, Tpo3au. (6)OKpacka Sroj CHIIbHO BapbUPYET B 3aBUCUMOCTH OT COPTAa.

3amanue 15 Ne 22429

[IpounTaiite TexcT. BriGepure Tpu npeioxkeHus, B KOTOPbIX JaHbl OMMCAHUS (HU3HOIIO0-
rUYECKOro KpUTEpHs BUJA IPECHOBOAHAS TUApA. 3aHUIINTE B TaOIUIy LHU(PBL, O] KOTOPHI-
MU OHH YKa3aHBI.

()I'mapsl — poJl MPECHOBOAHBIX CUASYMX KUIIEYHOMIOJIOCTHBIX M3 Kjacca THIAPOUIHBIX.
(2)[IpencraBuTtenu oOUTAIOT B CTOSYMX BOJOEMAX M peKax C MEJUICHHBIM TEUYEHUEM, IpHU-
KpeIUBsisiCh K BOJHBIM pacTeHusM uiaM rpyHty. (3)dnuna Tena ruapel cocrasiser 1-20 MM,
WHOT/Ia HECKOJIBKO 0o0Jiee, 3TO OJMHOYHBIA MajonoABWKHbIN noui. (4)[IumeBapurensHo-
MYCKYJIbHBIE KJIETKH SHTOJIEPMbI MOT'YT 3aXBaThIBaTh YaCTULIbI MUK U (POPMHUPOBATH MUILIE-
BAPUTEJIbHBIE BAKyOJIH.

(5)Xene3ucrole KIETKHM 3HTOACPMBI BBIICISAIOT B IOJIOCTh KUIIKU MHILEBAPUTENIbHbBIE
(dbepmenTsl, pacuiemisitomue numy. (6)CTpekarenbHble KIETKU SKTOJAEPMbl UMEIOT Karcyiy,
3aI0JHEHHYIO SI/IOBUTHIM BEIIECTBOM.
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PA3JIEJI 5 . UCTOPUA PABBUTHUA )KU3HU HA 3EMJIE

HcToputo 3emnu 1 )kM3HU HA HEW MPUHATO JIEIUTH HA CJIETYIOLIUE 3PHbI:

- apXEUCKYIO;

- IPOTEPO3OMCKYIO;

- IAJICO30MCKYIO;

- ME3030HCKYIO;

- KalTHO30MCKYIO.

Opbl OAPaA3IENSIIOTCS Ha ePUObl, Ha3BaHUSI KOTOPBIX IPOUCXOAST WK OT Ha3BaHUS
MECT, rJie OblIM HalIeHbl XapaKTepHbIE MOPOIbI, UM OT IPU3HAKOB CAMHX MOPO/I.

Apxeuckas spa - camas npeHsas. Hawanace 3,5 mupa net Hazazn, npoaopkanack 900
MJIH. JeT. JKu3Hb Oblila mpecTaBiieHa OaKTepUsIMU U IUAHESIMHU.

Kpymnubie apomopdo3sr:

- U3 IPOKapPHOT BO3HUKIHN 3YKapUOTHI,

- MIOSIBUJIOCH I10JIOBOE PA3MHOKEHUE;

- mosiBUJICS (POTOCUHTES;

- BOSHUKJIM MHOTOKJIETOYHbIE OpTaHU3MBl;

- aBTOTpOo(HOE MUTAHKE PA3IETNIO OPraHNYECKUI MUP Ha )KUBOTHBIX U PACTCHUSL.

IIpomepo3sotickas spa - 3pa npeBHeen xxu3Hu. Ee Bo3pact 2,6 mupx ser. ['ocrion-
CTBO LIMAHEW CMEHSIETCsI TOCIIOACTBOM 3€JIEHBIX BOJOPOCIIEH.

Kpynueiimme apomopdo3sr:

- IBYCTOPOHHSS CAMMETPHS Y )KUBOTHBIX;

- BO3SHUKHOBEHHE XOPJbl.

Ilaneosouckas spa - 3pa npeBHen xu3Hu. Bo3pact - 570 muH. Jer.

1.KemOpuiickuii mepuos - rocrnoAcTBOBaIN TpujioOuThl. ObuTarenu Mopel ObUIH MO-
3BOHOYHBIMU. Berpeuanuch GopmMbl, MOX0KHE Ha COBPEMEHHBIX MENy3, I'YOOK, UTJIOKOXKHX U
IJIEYEHOTUX MOJUIIOCKOB.

2.0pnoBUKCKUN (OpPIOBUK) - MPOIBETAIOT BOJOPOCIHU - €IMHCTBEHHBIE PACTEHUS Ha
3eMJIe 1 MOPCKHE KUBOTHbIE (MITIOKOXKHE, FOJIOBOHOTHE U OPIOXOHOIME MOJUIFOCKH, KOPaJlIbl,
ryokn).

I'maBHbII apoMOpdo3 - MOSBIEHUE MO3BOHOYHUKA Y )KMBOTHBIX (AHIIMPHBIX PbIO).

3.Cunyp - Bce Oonbie ocBoOOkmaeTcst cyma. PacTtenus 3aBoeBbIBalOT cyiry. IIpo-
M30LUIN NCUIO(UTHI - TepexoaHast popMa OT HU3IIKUX O€CCOCYUCTHIX CIIOPOBBIX PACTEHUH K
BBICIIMM COCYAMCTHIM (IJIayHO-XBOIIIE- U MaropOTHUKOOOPa3HbIM).

ApoMopdo3bl: BOSHUKHOBEHHE MOKPOBHBIX, MEXaHUYECKUX , IPOBOJAIINUX TKaHEH U
BETeTaTUBHBIX OPraHOB Y PACTEHUH.

4. JleBoH - XapakTepHO pazHooOpa

3ue poI0. [losBUINCH HA3eMHBIE PacTEeHUs, HACEKOMbIE, aMPHOUU.

KpymnHsbiit apomopdo3 - nosiBIeHUE YETIOCTHOPOTHIX HAaHIIUPHBIX PHIO C JIYUIIUM pa3-
BUTHEM HEPBHOI cucTeMbl. VX MOTOMKH - COBpEMEHHBIE XPALIEBbIE PbIObI (AKyJIbl, CKATHI).
[lepBbie MO3BOHOYHBIE, BHILLIEANINE HA CYIY, - KHCTENEpbIe PbIObI, Y KOTOPBIX KpOMeE kadep-
HOTO TOSIBJIIETCS U JIETOYHOE JIbIXaHWE. DTO KPYIHBIN apoMopdo3.

5.KaMeHHOYTOJIbHBIN MEPUOJ - MOJTYYUII Ha3BAHUE M3-32 OTPOMHBIX MACC YIJIs - OKa-
MEHEBIIUX OCTAaTKOB JPEBHUX HAa3eMHbIX pacTeHHui. [losBuIMCh NAaOPOTHUKH U TOJIOCEMEH-
HbI€, PbIObI, MOKPHITHIEC YEHIYyeH, MOSBUINCH APEBHEUIINE PENTUIMH. Y TOJIOCEMEHHBIX IO-
SIBUJIUCH CEMEHa. DTO KPYIHBIA apoMopdo3.

6.Ilepmb - MPOUCXOIUT CMEHA KJIMMaTa Ha OoJiee 3acynummBhii. [IpenmyiecTBa momy-
YaroT PEeNTUIHH.

Kpymnubie apomopo3sr:

- BHYTPEHHEE OILIOI0TBOPEHHUE;
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- MIOSIBJIEHUE HAPYXKHBIX MTOKPOBOB;

- COBEpIICHCTBOBAHME [bIXaTEIbHOM M KPOBEHOCHOW cuCTeM (pa3BUTHE JIETKHUX,
Tpex-KaMepHOe Cep/Ie).

Mesosotickas spa - 3pa NPOMEKYTOUHOU ku3HU. Bo3pact - 230 muH. net. ['ocnon-
CTBYIOT I'OJIOCEMEHHbBIE U TUT'AHTCKUE MTpecMbIKatoIuecs. Boiaensor 3 neproja: TpuacoBbli,
FOPCKHUIA, METOBO.

1.Tpuac - myuiie BCero K 3aCyluUIMBOMY KJIMMATy IPUCIIOCOOUINCH penTuind. B koH-
1€ TpUaca MOSIBJIAIOTCS NEPBbIE MIIEKOUTAIOLIHE.

Kpynueiimme apomopdo3sr:

- JKUBOPOXICHUE,

- KOpMJIEHHE JIETEHBIIIEH MOJIOKOM,

- IOCTOSIHHAsA TeMIleparypa Tela,

- nuddepunmanus 3y0os,

- YeThIpEXKaMEpPHOE CEepALIE.

2.}Opa - pacnpocTpaHeHbl THHKIO-TOJIOCEMEHHbIE IIMPOKOJMCTBEHHBIE PACTEHHUS.
Haxonsat ocrarku apxeonTepukca.

3.Men - NOSIBISIFOTCS IOKPBITOCEMEH

Hele. Kpynusiii apomopdo3 - nossieHue 1perka. K KoHIy Mena yxe CylniecTBOBaIH
OJIHO- U IBYJIOJIbHBIE PACTCHHUSI.

Kauinosotickas spa — 3pa HOBOM xu3Hu. Bospact 65 muH. siet. DTo BpeMs paciBera
NTUL U MJIEKOMUTAIOUIMX. BBIAENSAIOT MepHOIbl: OJIMIOLIEH, MUOLICH, IUIMOLEH, TUIEHCTOLICH,
T'OJIOLIEH.

1.OnuroueH — NpoUCXOAUJIM MHTEHCUBHBIE rOopooOpa3oBarebHbie nporecchl. [loss-
JISIOTCS MHOTOYMCIIEHHBIE HEMapHOKONBITHBIE. K 3TOMyY nepro iy OTHOCST MPEIKOB JIOIAAEH,
Kouiek, cobak, menseneil. HalieHbl nepBble camble IPEBHHME OCTAaTKU YE€IOBEKOOOPa3HbIX
00e3bsiH.

2.MuoneHn — knmuMar noxosiofan. llosBistorcs pacTeHus ¢ ONaJarolUMU JUCThSIMU.
BonbmMHCTBO ceMENCTB MIIEKONMTAIONIUX, KUBYIIUX B HACTOSIIEE BPEMs, TOSBUINCH UMEH-
HO B 3TOT NEPHUO/IL.

3.IlnuoueH — neAHUKOBBIN nepruoa. HaxonsaT aBcTpanonuTeKos.

4 Ilneiicronen — Hayaicsa 1 MJH. JeT Ha3al, 3aKOHUMICA okoJio 10 THIC. JeT Ha3amn.
Wnorpa mieicToueH oObeAUHSIOT CO CJIEAYIOUMM 32 HUM TOJIOLEHOM I0J Ha3BaHUEM 4YeT-
BEpTUUHBIN. 13-3a oJieieHeHusl BBIMEPJIM MHOTHUE BU/Ibl dKUBOTHBIX U PACTEHUH.

Camas xapakTepHas OCOOEHHOCTb IUIEHCTOIICHA - TIOSIBJIEHUE YEJIOBEKa.

IIpoucxoscoenue uenosexa

Bormpoc 0 npoucxox/ieHuu 4eaoBeKa A0 CUX IOP OCTAETCs OJTHOM U3 CaMbIX CIIOKHBIX
po0sieM B 3BOJIIOIMOHHON Teopuu. [lepBas rumnoresa o eCTECTBEHHOM MPOUCXOXKICHUM Ye-
noBeka Obuta BeickazaHa JK.b. Jlamapkom. XoTst oHa Oblj1a yMO3pUTENHHOM, HO OKa3aia HEKO-
TOpOE BIIMSIHUE Ha HATYPaJIUCTOB.

Y. HapBun 0000w O60bInoi (PaKTUIECKUN MaTepuayi, UMEBIIUICSI B OWOJIOTHU K
70-m romam XIX B., 1 g0Ka3ai, 4TO 4YENOBEK NPUHIUIINAIBHO HE OTINYAECTCS OT APYTUX BH-
JIOB OPraHU3MOB U €r0 3BOJIIOLUS UJAET M0 TeM ke 3akoHaMm. CBOHU B3IVISIIbI HA IPOUCXOXKIE-
Hue udenoseka Y. JlapBun uznoxun B padotax "IIpoucxokieHue yenoBeKa U IMOJIOBOM OT-
60p", "O BbIpaK€HUU SMOLMU Yy YenoBeKa M KHUBOTHbBIX". OH mpuBesn 3 rpynmsl J10Kasa-
TEJIbCTB MPOUCXO0KICHUS YEJIOBEKA OT )KUBOTHBIX:

- CXOJICTBO B CTPOEHHH,

- CXOJCTBO 3apOJIbIIIEH,

- HaTM4Ke pyAUMEHTOB U aTaBU3MOB.
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OnHako OH HE CMOT MPABMIILHO OTBETHUTH HAa BCE BOMPOCHI O MPOUCXOKICHUN YeJIOBE-
Ka U HEKOTOpPbIE M3 HUX TPAKTOBAJ C TOYKH 3PEHUS JIaMapKu3Ma (HarmpuMep, TOBOPHIT O TIpsi-
MOM BO3JICHICTBHHU CpEJbl HA OPTaHbI MIPEIKOB YEJOBEKA, OTPEACTUBIICH UX Pa3BUTHE, O BIU-
SIHUM YNPaXXHEHUH Ha pa3BUTHE opraHoB). OCHOBHBIM (paKTOPOM aHTPOIIOTE€HE3a OH CUMTAI
€CTECTBEHHBIN 0TOOD.

JlokazaTenbCcTBa MPOMCXOKACHHUS YEIOBEKA OT )KUBOTHBIX:

1. OGuiee B cTpoeHUHU.

2. CX0/ACTBO CKeJeTa.

3. YestoBeK OTHOCHUTCS K KJIACCY MIJICKOTIMTAIOUINX 10 CJICAYIOIUM TPU3HAKAM:

- BHYTPUYTPOOHOE pa3BUTHE;

- Hanmm4ue auadparmel;

- BIIKHAs KOXKa;

- MOJIOYHBIE JKEJIE3BI;

- muddepeHimanus 3y0os;

- 3 CITyXOBBIE KOCTOYKH B CPETHEM YX€, YIIHbIE PAaKOBHHEI;

- CXOJICTBO BHYTPEHHHX OPTaHOB IO CTPOCHHIO U (PYHKITHSIM.

4. PymuMeHTHI 4elloBeKa:

- TTO/IKOYKHBIE MBIIIIIBI;

- MBIIIIIBI, YIIPABIISIONIUE YXOM;

- BOJIOCKHM Ha KOXE,

- armeH/InKC,

- KOITYHK - pyJUMEHT XBOCTA,

- 3yOBl MYZIPOCTH,

- pyZuMeHT 3-To BeKka B yrily Iijasa (Bcero y yenoBeka 90 pyauMeHTOB).

5. ATaBU3MBI YEJIOBEKA:!

- XBOCT;

- BOJIOCSIHOM MOKPOB Tea,

- IOTIOJTHUTEIILHBIE COCKH.

6. CX0JICTBO 3apOABIIIEH:

- 3UroTa HAIOMHUHAET MPOCTEHIINX;

- OnacTyna HalOMMHAET KOJIOHHAJIbHbIE (POPMBI )KUBOTHBIX (BOJIBBOKC);

- racTpyJia HAallOMHHAET KHIIIEYHOIIOJIOCTHBIX;

-y 3apojplllia 3aKJIaJbIBAIOTCS KaOepHBIC MIETH, KaK Y PhIO;

- ceplie B BUE MyITbCUPYIOUICH TPYOKH;

- B BO3pacte 1,5 - 3 Mecs1eB y 3apoblia pa3BUT XBOCT U OOJIBIION ITajiel] HOTH pac-
TMIOJIOXKEH TIOJT YIIIOM, KaK Y 00€3bsIH;

- MO3I' COCTOMUT U3 5 OTIEINOB.

CX0JCTBO € 4eloBEKOOOpa3HbIMU 00€3bsiHaMU (IIMMIIaH3€, TOPHJUIbI, OPaHTYTaHBbI,
TUOOOHBI:

- O/IMHAKOBOE BBIPAXKEHUE SMOIINH;

- cxoHas 3a00Ta O IOTOMCTBE;

- Xopo1uas namsate u pazsurue HHC;

- Pa3BUTHI CJIO’KHBIE YCIIOBHBIE U O€3yCIIOBHBIE PEPIIEKCHI;

- HET XBOCTA;

- Ha TaJbIlax - HOT'TH;

- MOTYT BEPTUKAIBHO XOJIUTh, HO OTIUPAIOTCS HA PYKH;

- umeroT 12-13 map pedep;

- UIMEIOT 4 TPyl KPOBY;

- CYHIIECTBYIOT 001IHe O0JI€3HU 1 TTapa3UuThI;

- CXOJCTBO XPOMOCOMHOTO arinapara (pa3Hulla B TCHOTHIIE MeHbIe 1%).
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OTnudne yeaoBeka OT YeIOBEKOOOPa3HBIX 00€3bsH:

- 00€3bsIHBI HE MOTYT CO3/IaBaTh OPY/IHsl TPyJa U 00pa30BEIBATh TIOHSTHS;

- IPSIMOXOXKJICHHE y YEJIOBEKa MPHUBENIO K 00pa30BaHUIO M3rHOOB B TO3BOHOYHHKE;

- IJIOCKasi TPy/AHAs KIIETKa,

- IIUPOKUH Ta3;

- MOIIIHBIC KOCTH HW)KHEH KOHEYHOCTH;

- TUIICBOM OT/IEN Yeperna MEeHbIIIe MO3TOBOTO;

- 00BeM Mo3ra y 4elioBeka B 2,5 pasa 0oJiblie;

- TIOBEPXHOCTh MO3ra y ueloBeka B 3,5 pa3a 0oJbIiie;

- YEJIOBEK JKUBET 110 COIAIBHBIM H 10 OMOJIOTHYECKHM 3aKOHAM;

- YEJIOBEK MMEET WICHOPA3ICIbHYIO PeUb, MBICIUT OTBJICYCHHO, C TIOMOIIBIO TIOHSITHH.

Kak Ononormueckuii BU 4eJI0BEK OTHOCHTCS K TUIY XOPJOBBIX, IMOATHITY ITO3BOHOY-
HBIX, HAJKJIAcCy aMHHOT, KJIACCy MJICKOITUTAIOIINX, OTPSIy HpuMaTtoB, poay Homo, Bumy
Homosapiens — ueinoBeKk pa3yMHBIH.

JBHOKylye CHIIbl aHTPOIIOTEHE3a:

1. buosornueckue.

2. ColyannHeble,

1. Ha mepBoM 3Tame aHTpoIroreHe3a pa3BUTHE YEIIOBEKOOOPA3HBIX 00€3bsH U YeIIOBE-
Ka OCYIIECTBIISUIOCH TI0J] BIUSHHEM TeX jK€ OMOJIOTHIECKUX (PaKTOPOB:

- MYTaIlMOHHOTO TIPOIECCa;

- TIOMYJISIITUOHHBIX BOJIH;

- npeiida reHos;

- M30JISILINN;

- €CTECTBEHHOTO 0TOOPA.

Ho nns anTpomnorenesa He0CTaTOYHO OJHUX Omosiorudeckux paxtopos. [Iporcxoxk-
JICHHE YeJIOBEKa - 9TO YHHKAIBHOE SBJICHHE, U BECbMa BAXHYIO POJIb B HEM HT'PAJH COIHAITb-
HbI€ (PAKTOPBHI.

2. CommanbHbie (PAKTOPHI - 3TO:

- TPYZOBas IESATEILHOCTB;

- 00I1I€CTBEHHBIN 00pa3 KU3HU;

- peYb ¥ MBIIILICHHE.

Ha mepBBIX 3Tanax 3BOJIOIMH pelIaloiiee 3Ha9YeHne MeIl 0TOOpP Ha JIYUIIYIO IPUCTIO-
COOJIGHHOCTh K MEHSIOIIHUMCS YCIIOBUSIM OKpYyXKaromei cpeapl. OHaKo B JalbHEHIIEM pas-
BUTHUE TPYAOBOU JEATEIHLHOCTH MTPUBEIIO K HEOOXOIMMOCTH Tiepeiaun ombITa. [IpenmymiecTBo
MOJTyYHJTH TIEMEHA, KOTOPhIE HE TOJIBKO TOICPKUBAIN (U3NIECKU CHIBHBIX 0COOCH, HO H
COXpaHsUIM 0CO0ei ¢ BHICOKUMH YMCTBEHHBIMH CITOCOOHOCTSIMH, AETeH - Oyayiiee MOKoJe-
HUE, CTAPUKOB - XpaHHUTEJICH MHPOPMAIIMU O CITIOCOOE BBDKUTD, T.K. U3BECTHO, YTO COIHAIb-
Has HHGOpMAIHS TIepelaeTCs ¢ IIOMOIIBIO CII0Ba, Mpu oOydeHnn. Kaxxaoe B3pocioe mokoJie-
HUE TIepeaeT MOCIeAYIONUM OTIBIT, 3HAHHS, TyXOBHbIE IICHHOCTH B TPOIIECCE BOCIIUTAHUS H
oOpazoBaHwUsl.

OCHOBY JKH3HH YeIIOBEKa COCTABISIET TPy B KoJulekTuBe. OH pa3BUBaeT HAYKH U HC-
KYCCTBO, Yy HETO BO3HHKJIA BTOpasi CUTHAJIbHAS CUCTEMa. JTH KavyeCTBa Pas3BHIIUCH ITOJ BO3-
NEHUCTBUEM COIMAIBHBIX ()aKTOPOB. 3HAYCHHE COLMATIBHBIX (PAaKTOPOB pacKkpbll ®. DHTENbC B
cBoeil pabore "Poib Tpyna B nmpoiiecce mpeBpaileHus 00e3bsHbI B uejaoBeKa'.

Omanbwi J60104UU UesloeeKa

CoryiacHO MajeOHTOJOTUYECKUM JIaHHBIM JPEBHEWIINE MpUMaThl — HNAparuTeKku Mo-
SBUJIMCH Ha 3emuie okoso 30 mutH. et Hazan. [lapanuTeky qanm Havajao MOMISANIAM JI0 HAC
rub0oHaM U OpaHryTaHaM, a TaK)Ke BhIMEpIIEH Ipymie APEeBECHbIX 00€3bsH — IPHUOMUTEKAM.
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B sBosiroiMM ApUONMTEKOB HAMETHJIOCH TPU JIMHUU, OJHA IpHBEJa K ropuilie, apyras — K
LIMMIIaH3€, TPEThS - K aBCTPAIIOIUTEKY, @ OT HErO — K YEJIOBEKY.

[IpuueMm coryacHO mocienHel KOHLIENIMU Ha OCHOBE PEe3yJIbTaTOB UCCIIEOBAaHUA MU-
toxoHapuansHou JJHK momyckaercs, 4TO BETBH MIMMIIAH3€ U TOPUJUIBI MOSBUIIMCH MO3/THEE
BETBU aBCTPAIOIIUTEKOB.

PonctBo romuHM ¢ MIKMMITaH3€ ¥ TOPWIIAaMH HOATBEPKIAETCS aHAJIN30M reMOTI00u-
HOB 4YEJIOBEKAa M YEJIOBEKOOOPA3HBIX 00E3bsH.

Takum 00pazom, XOTs 4ETTOBEK M COBPEMEHHBIE 00€3bsIHBI UMEIOT OOIIMX MPEAKOB, HO
OHU - Pa3HbIC BETBU POJOCIOBHOTO JaepeBa. OOE3bIHONO00OHBIE MPEIKA YEIOBEKA BHIMEPIU
okouio 10 MuIH. sieT Ha3an.

ABcTpanonuTeku (10KHbIe 00€3bsIHbI) — MPEIKU YEeJIOBEKa — UMENIM MHOTO OOIIEro ¢
JPEBHEUIITUMH JIFOAbMH:

- POBHBIN 3yOHOM psJl, KJIBIKK HE BHIIABAJIKCH;

- 00BeM yeperna (MPUMEPHO KaK Y COBPEMEHHBIX TOpriuT) — 435-600 cm3;

- XOJWJIM Ha 2 HOTax;

- Bec — 20-40 kr.;

- poct He npeBbiman 150 cm.

OHU He TOCTUIIIM YPOBHS YeJIOBEKA, HE YMENH JAesaTh OpyIaus TpyAa, y HUX HE ObLIO
peuu, Mo3TOMY, HET OCHOBAHMSI OTHOCUTD UX K JPEBHEUILIUM JTFO/ISIM.

B npouecce cranoBiienus yenoBeka paznuuaroT 3 Qasbl: gpeBHeHIue Jroau (apxaH-
TPOIIbI), JPEBHUE JIOAU (IIAJIEOHTPOIIBI) M COBPEMEHHBIE JIO/IU (HEAHTPOTIBI).

ABCTpaJIONUTEKN Ay Hadajgo Oojiee MPOTPECCHBHON (PopMe - YEIOBEK YMEJBIA -
Homohabilis. Bo3pact nckomaemsix ocrarkoB Homo habilis — 2 muiH. neT. DT moau Moriu
JieNIaTh OpyIus TPyAa U3 KaMHS.

Yenosek BoinpsMieHHbIH — Homo erectus nmosiBusicst 1-2 MiIH JieT Ha3aa U UMeN MOJ-
BH/JIBIL:

- MHATEKAHTpOMN (XOAMT Ha 2 HoOrax, oObem Mosra — 900-1110 cm’, 106 — HU3KHMIL ¢
HaZOpPOBHBIM BAJIMKOM, YEIIOCTH 0€3 1MoAOOpOJAOYHOIO BBICTYIA, OTCYTCTBOBAJA YWIEHOPA3-
JieNibHask peub, UCIOJIb30BaIN OTOHb, KUJIHILA HE ObLIO;

- CHHAHTpOI (MO3T MMeJT GOoIbIHiA 00beM — 1220 cM’, GbIIM JIeBIIAMH, OCBATHCH B
LIKYpBI, )KWIH B MEHIepax);

- TeNbIepOCUTCKII YeTTOBEK (MMEIT YeJIOBEUECKHE 3yOBhl).

Oxkomo 250 ThIc. JeT Ha3al MOSBUWICA 4YeJIOBEK pazyMHbI — Homo sapiens, pa3aens-
FOIIMICS Ha CIIEAYIOIIUE TTOBHIbL:

- HeaHzepTanbpl (poct 160 cM, MO3BOHOUHKK 6e3 M3ru6oB, 06beM Mosra 1400 cv’,
xuin rpynnamMu no 50-100 yenoBek, MoJIb30BAIMCH OTHEM M KAMEHHBIMU OPYIUSIMH TPyJa,
KaHHUOAIbI);

- HOBbIE JII0/IU, KpoMaHbOHLIBI (pocT 180 cM, xwunu 50 ThIC. J€T Ha3aj, Yeper Kak y
COBPEMEHHOTO JeoBeKa, 00beM Mo3ra — 1600 cM’, pasBHTa peds, CTPOUITH JKIIHINA, HMETTH
HACKaJbHYIO KUBOIUCH, IPUPYYAIN KUBOTHBIX, 3aHUMAJIUCh 3EMJICACIIUEM ).

Ha »ToM 3Tane 3BoJioLuMs BbIILIA U3 - 10J KOHTPOJIs OMOJOru4eckux (akTopoB U B
Pa3BUTHUHU YeJIOBEKA PELIAIOLIYIO POJIb TPUOOPEIH COLUAIbHBIE (PAKTOPBIL.

Yenoseueckue pacel. Hx npoucxoscoenue u eOuHcmeo

Pacei - 3T0 NCTOPUYECKN CIIOKHBIIMECS TPYIIIBI JIOICH, XapaKTepu3yronmecs oomI-
HOCTBIO HaCJEICTBEHHBIX (u3nueckux ocoOeHHocTel. YenoBeueckue packl OIM3KU K MOJ-
BHUaM KUBOTHBIX.

UYenoBeuecTBO MPEACTABIEHO 3 pacaMH:

- eBpa3HiicKoil (€BpOIeon1HOM);
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- DKBaTOPHAIBHON (aBCTPaAIO-HETPOUTHOM);

- a3UaTCKO - aMEPUKAHCKOW (MOHTOJIOUIHOMN).

BHyTpu Kax10#1 U3 pac pa3nnyaroT MaJlble pachl, WIHA IIOJPACHI.

Pacel nosiBunucek B pesynbrare pacceneHus Buga Homosapiens B pa3sHbIX NPUPOTHO-
KIIMMaTHYECKHUX ycIoBUsAX. brosornueckas sBOIOMS YEI0BEKA PE3KO CHU3MIIACH U3-3a TOTO,
YTO YeJIOBEK IMONaJl B CTaOWUJIbHBIE (UEJIOBEUYECKHUE) YCIOBHUS CYIIECTBOBAHUS, MO3TOMY HU
OJIHA W3 Pac HE TOCTHUTJIa BUIOBOTO 000CO0OICHHUS.

Bun Homosapiens equH 1 Bce pachl paBHOLIEHHBI B OMOJIOTMYECKOM M ICUXHYECKOM
oTHOIEHUHU. O6 3TOM CBUJIETENBCTBYIOT ClIeyoINe (DaKThI:

- IPEACTAaBUTENH JII000 packl CIOCOOHBI K TIOCTUKEHHUIO BBICOT B Pa3BUTHH KYJIbTYpPbI
U TUBUWIN3ALUY;

- HEOrpaHUYEHHbIE BOBMOKHOCTHU CKpEIIMBAaHUSI JIFOIH 11000 packl ¢ 00pa3oBaHuEM
IJI0JIOBUTOIO IOTOMCTBA.

Kaxnas paca umeer cBou MOpQoJIorTHYecKue 0COOEHHOCTHU (IIPUBEAUTE UX), KOTOPbIE
B [IPOLIJIOM HOCHJIM MPUCHIOCOOUTEBHBIN XapaKTep.

[Io mepe pa3BuTHs oOuiecTBa OOJBIIMHCTBO PACOBBIX MPHU3HAKOB YTPATHIIA CBOE
a/JlariTUBHOE 3HaueHue. i1 COBpeMEHHOr0 4eoBeKa BaXKHbl He (pu3nyecKkue ocoOOEHHOCTH, a
BO3MOYHOCTb Pa3BUBATh CBOM MHTEIUIEKTYaJIbHbIE CIIOCOOHOCTH.

YTBepxIeHHE O HEPAaBEHCTBE pac HE UMEET 10 cO00il MoYBkL. [[eTn HerpoB, BOCIIH-
TaHHbIE BMECTE C €BpOINEHIlaMU, HE YCTYNalT UM MO yMy U oaapeHHocTu. CienoBaTesbHo,
YPOBEHB KYJIBTYPHI 3aBUCUT HE OT OMOJIOTHYECKUX OCOOCHHOCTEH, a OT OOIIECTBEHHO - KO-
HOMHMYECKHX YCIOBHM, B KOTOPBIX )KUBYT HApOIbI.

YTBepkJeHHEe O MPEBOCXOJICTBE OJHUX pac HaJ JIPYrMMH HEOOOCHOBaHHBI, Oecroy-
BEHHBI, OHM CO3/aHbl JUIsl ONPaB/aHuUs 3aXBaTHUUECKUX BOMH, rpabexa, pacoBOM JUCKPUMHU-
HaIUH.

DBOJIIOLHS YEI0BEYECKOro 00IEeCTBA 3aBUCUT OT CO3JaHMs PaBHBIX BO3MOXKHOCTEHN U
o0ecreyeHnsi MaKCUMaJIbHOTO PAaCKPBITHS BOZMOKHOCTEHN KaXK/10i 4eI0BEUECKON TMYHOCTH.

Bonpocsl 118 caMOKOHTPOJIA

1.Ha3oBute reojorudyeckue 3pbl B pa3BUTUU 3EMIIH.

2.Apomopdo3bl apXeHCKOH IpHI.

3.Ha3oBure 6 nepuoIoB Mnajaeo30MCKOM IpHI.

4.HazoBwuTe riaBHbIN apoMOP(O3 OPJOBUKCKOTO TIEPUO/IA.

5.K xakomy nepuory OTHOCST IPOUCXO0KIEHUE TICUII0(PUTOB?

6.KakxoBo nmpoucxosx/eHre Ha3BaHUsl KAMEHHOYT 0JIbHOTO niepuoaa?

7.Kpymubie apoMopdh03bl IEPMCKOTO TIEPHO/IA.

8.I'maBubie apoMop(do3bl ME3030UCKOM PHI.

9.K xakomy nepuoy Me3030MCKOM 3pbl OTHOCSAT OCTaTKU apXeoITepuKca?

10.Kpynueimuii apomopdo3 MEIOBOTO TIEPHOIA.

11.0OcHOBHBIE HaINPaBIIEHUS SBOJIONNUN B KAHO30MCKYIO 3pYy.

12.Tpu rpynmel noKa3aTeslbCTB 1O J(apBHHY, CBUAETEIBCTBYIOIIHE B IOJIb3Y €CTE-
CTBEHHOTO IPOUCXOKICHHS YEI0BEKa.

13.IlpuBenuTe NOKa3aTEIbCTBA MPOUCXOKIACHUS YETOBEKA OT KUBOTHBIX.

14.HazoBuTe U3BECTHBIE BaM PYAUMEHTHI U aTaBU3Mbl YEJIOBEKA.

15.CxoacTBa 3apobiiia 4YeJI0BEKa C )KUBOTHBIMU.

16.I1epeuncnure cxoACTBa YEIOBEKA C YETIOBEKOOOPa3HBIMU 00€3bsIHAMH.

17.HazoBuTe OTINYHS OT 4€TOBEKOOOPA3HBIX 00E3bSIH.

18./IBrmKyIIHe CUIIbl aHTPOTIOTEHE3A.

19.Yto npuBeno k 3aMeHe OMOJOTUYECKUX 3aKOHOB B aHTPOTIOI'€HE3€ COLUAIbHBIMU?

20.Yrto Takoe BTOpas CUrHaJIbHAs cucrema?
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21.Kakue noToMKu ObUIH y aBCTPAJIONUTEKOB?

22.0OcHOBHBIE YepThI YEJIOBEKA YMEJIOTO.

23.1ToaBubl 4YEJIOBEKA BBIMPSIMIEHHOTO.

24 . TlonBuel 4emoBeKa pa3yMHOTO.

25.CKoapKO BUJIOB U OOJIBIITUX pac 4eJIoBeKa CYIIECTBYET ceityac?

26.Kakue paznuuus UMEIOTCS y pa3HbIX pac?

27.Uem o0OyCIOBJIEHO pasznuyue pac: OHOJOTUYECKMMH WM  OOIIECTBEHHO-
SKOHOMHMUYECKUMHU (hakTopamu?

28.DaKThl, CBUACTENBCTBYIOIINE O €AUHCTBE pac.

PA3JIEJI 6. OCHOBbI 5KOJIOT'UN

DKOJIOTUSl — 3TO HayKa, M3y4arollasi BeCh KOMIUIEKC B3aMMOOTHOILIEHUHN JKHUBBIX Opra-
HHU3MOB C OKPYXKaIOIIEN CPEIOH.

DKoJorus uzydaer 6oJiee BBICOKHE YPOBHU OpPraHU3alliy dKUBOTO, YeM JIpyrue 0uoJio-
rudeckre Hayku. OHa u3y4aeT Momnysasiuuu, OMOLEeHO03bl, OMOreoLeH03bl U Ouochepy B LETOM.
OTUM OHA OTJINYAETCS OT IPYrUX OMOJOTHYECKUX HAYK.

Omna u3yyaet 3 ypoBHS OpraHU3alMK KUBOM MaTepUU:

- OTJEIBHEIC 0CO0U;
- TIOTYJISALINY;
- cooO11ecTBa, M03TOMY y Hee pa3HbIe 3a/1auH:

1. Ha ypoBHE OTIeNbHBIX 0COOEH IKOJIOTHS M3ydaeT BIMSHHE HA OpraHu3M OHOTHYe-
CKHUX ¥ a0OMOTHYECKUX (PAKTOPOB.

2. Ha momynsimmoHHOM YpOBHE OHA M3ydaeT BOMPOCHI YHUCICHHOCTH 0CO0CH u ee pe-
I'yJIUPOBAHUS.

3. M3yuaeT cocTaB U CTPYKTYPY COOOIIECTB, KPYTOBOPOT BEIIECTB U YHEPTHUH.

B nocnennee Bpems MIMPOKOE paclpoOCTpaHEHUE MOIYUYMIIO MOJIEIHpPOBaHHE OMOJIO-
TMYECKUX SIBJICHUH, T.€. BOCIPOU3BEICHNE B UCKYCCTBEHHBIX CHCTEMaxX pPa3jIUYHbIX MPOIieCc-
COB, MPOUCXOAUINX B KUBOM mpupoje. Ilpu onrcanun OGMOIOTHYECKUX ABJICHUN MPUMEHS-
IOTCS METOJbl MAaTeMaTU4YecKoro MmojenupoBaHus. llepBble MaTemMaTH4eCKHE MOJIENU IpO-
CTEMIINX S5KOHOMUYECKUX CUCTEM "XMIIHUK - )KepTBa" U "mapa3ur -xo3suH" ObulM pazpado-
Tanpl B Haudane 40-x ronoB. Bo3aeiicTBue yenoBeka Ha MPUPOTYy BO3PACTACT C KAXKIBIM TO-
JIOM, TIO3TOMY IPOTHO3MPOBAHUE 3SKOJIOIMUYECKOI'O COCTOSIHHMSI HEBO3MOXKHO 0€3 MaTemaTh-
YEeCKOro aHaju3a B3aUMOOTHOIIEHHMH >KUBBIX OPraHM3MOB U MHOTOYHCIIEHHBIX (PaKTOPOB
BHelHeH cpefpl. [11y0okoe 3HaHKEe 3TUX BOMPOCOB MO3BOJIUT HE TOJIBKO MPOTHO3UPOBATH, HO
U YIPaBJISITh SKOCUCTEMAMHU.

Dkonozuueckue ghakmopul

Ha »xuBoil opranu3m JAeHCTBYIOT BCE€ 3JIEMEHTHI JKMBOM M HEXHUBOW npupoiabl. OT-
JeNIbHbIE (PaKTOpbI Cpeibl, OKA3bIBAIOIIME HAa CBOWCTBA U COCTOSIHUE >KMBBIX OPraHU3MOB
IPSIMOE MUJIM KOCBEHHOE BIIMSIHUE, HA3bIBAIOTCS KOJOTUYECKUMU (HaKTOpaMu.

prnnbl JKoJ10cuuecKux t])axmopoe:

Abunotnueckue — pakTopsl HEXKMBOU IPUPOIBI (CBET, TEMIIEPATYPA, BIAXKHOCTB).

buoTtnueckue GpakTopbl — 3TO BCEBO3MOXKHbBIE B3aMOOTHOLICHHS MEX/1Y KUBBIMU Op-
raHu3Mamu.

AHTponoreHHsle (pakToOpbl — IEHCTBUE UYETOBEKA Ha )KUBYIO IPUPOTY.
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Ha opranusm neiictByer komiuiekce ¢akTopoB. VX pe3ynbrar HE paBeH cymMMe Jei-
CTBUS KaX70r0 U3 HUX. OuH QakTop HE MOKET 3aMEeHUTH Apyroi. OnuH (pakTop 3aBUCHUT OT
Apyrux (00JpIIOE KOJIMYECTBO MUIIHM YBEJIUYUBAET BHIHOCIUBOCTD K X0Ji0Ay). Opranusm 3a-
BHUCHUT OT CPeJbl U caM u3MeHseT ee (poTocuHTe3 HackITUIl atMocdepy Oz, MUKpPOOPraHU3MBI
Y4acTBYIOT B TOYBOOOpa30BaHUM, 3TO BEJET K U3MEHEHUIO MUKPOKJIMMATa B IIOYBE).

OrpannuuBaromuii ¢pakTop — 3T0 (akTop, BHIIIEAINIMM 32 TPaHULIBI BHIHOCIMBOCTU
JTAHHOTO BUJIA (HA CEBEPE ITO HEJOCTATOK TEILIA).

WNuTtencuBHoCTh (hakTopa, HanboJsiee OIAroNpUATHYIO KUZHEAESATEIIbHOCTH TOTO WIIU
MHOTO OpraHU3Ma, Ha3bIBAIOT ONTUMAIbHON UM ONTUMYMOM, TPaHULbl, 32 KOTOPBIMU CYIIIE-
CTBOBaHHME OpPraHW3Ma HEBO3MOKHO, Ha3bIBAIOT HIKHUM U BEPXHUM  IpeAeslaMd  BBIHOC-
JIMBOCTH

Abuomuueckue gpaxmopot

Haubonee BaxxHble U3 HUX: CBET, TEMIIEPATYypPa, BIAKHOCTb.

Ceet. McrouHukoM cBeTa SIBIETCA B MPUPOJE COHIE. buosormdeckoe neicTBue
cBeTa 00YCIIOBJICHO:

- CIIEKTPAJIbHBIM COCTABOM;

- HHTEHCUBHOCTHIO;

- CyTOYHOW U CE30HHOM MEPUOIUYHOCTHIO.

CrekTpalibHBIA COCTaB:

-)kecTkuil ynbrpaduoiner (A<0,29 MKM) ynaBJIMBA€TCS O30HOBBIM CIIOEM 3€MJIH, T'yOHU-
TEJIEH JUIsl BCETO JKUBOTO);

- msarkuit ynstpaduoner (A=0,3-0,4 MKkM) JOXOJUT 10 MOBEPXHOCTU 3€MJIU, B OOJIb-
IO J103€ BBI3BIBAET COJIHEYHBIE 05KOTH, B MaJIOM 103€ BBI3BIBACT 3arap U CUHTE3 BUTaMuHa /|
B KOX€, HACEKOMbIE BUJIAT ATOT YYaCTOK CIIEKTPa;

- Buaumas obnacte crnekrpa (A=0,40-0,75 MKkM) modtu HE 3amep>KuBaeTcs atMocde-
pOii, BUIUMBIE JTy4d HEOOXOAUMBI 1J1s1 (POTOCUHTE3A;

- uH@ppakpacHsle ayuu (A>0,75 MKM) mepeHOCST TemIoByIo 3Hepruto. Vcnonb3yercs
XOJIOJJHOKPOBHBIMH KHBOTHBIMHU.

Temnepartypa:

- BEPXHSISI M HYDKHSS TPAHUIIBI TEMIIEPATYPHOI BBIHOCIMBOCTH M TEMIIEPATYPHBII OTI-
THMYM 3aBHCST OT BuJa (dauie BepxHsis rpanuna - 40 - 450C, nuxussa - 00C (kpome ntul u
MJIEKOTIMTAIOIINX, HO CHHE-3eJIeHbIe Bojgopocan u Oakrepun kuByT npu t 900C). Ontumym
IUTsT OOJIBIIIMHCTBA )KUBOTHEIX - 15-300C.

ApoMopdo3 - TEMIOKPOBHOCTh NMpHUBEIa K HE3aBUCUMOCTH OT TeMIepaTypbl OKpyXka-
FOIIEH Cpepl.

BiaxxHoCTB:!

- OOJIBIIMHCTBO KUBOTHBIX U PACTEHUN BJIArotoOuBbI;

- K 3acyxam mpucroco6nena ¢uiopa u ¢ayHa crenei (CUIbHOPA3BETBICHHBIC, JITUH-
HbI€ KOPHHU; CTPOEHUE JIMCTA, CIIOCOOCTBYIOLIEE YMEHbBILIEHUIO UCIIAPEHMUs, TIOTEPS JIUCTHEB;
3arac BOJbl B )KMpE Y KUBOTHBIX, HOUHOM 00pa3 KU3HU, JIETHAS CISYKA U JIp. ).

doToneproan3M — 3TO peaklids OpraHu3Ma Ha U3MEHEHHE JUIMHbI CBETOBOTO JHSL.

[Ipumep: y nTULl yUIMHEHUE JTHSA BEAET K Pa3BUTHIO IMOJIOBBIX JKEJIE3 U MOSBICHUIO
THE3/I0BBIX MHCTUHKTOB; YKOPOUEHUE JHSI BEJIET K JIMHbKE, YBEJIMUEHUIO 3a1aca MUTaTeIbHbIX
BELIECTB U CTPEMJICHUIO K MepereTaM; y paCTeHUH — JUIMHHOJAHEBHbIE — 3TO PACTEHHS Cpell-
HEeH MOJIOCHI, Y HUX YJUIMHEHUE JHS BEJET K IBETEHUIO0, KOPOTKOJHEBHBIE — HOKHBIE pacTe-
HUS, Y HUX YKOPOUEHHE JTHS BBI3BIBACT IIBETCHUE (XPU3AHTEMBI, T€OPTHHBI).

Buomuueckue ghaxmopur
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OHu nMerT caMmblil pa3HOOOpa3HbIil xapakTep. Pactenust — buotudeckuil pakrop asus
PacCTUTENbHOSAHBIX )KUBOTHBIX. JIJ1 IIBETKOBBIX PACTEHUI OMOTHYECKUM (DAaKTOPOM SIBIISIOT-
Csl HACEKOMBIE-OTbLINTENU. BO3MOKHO XUMUYECKOE BO3AECUCTBHE JKHUBBIX OPraHU3MOB JIPYT
Ha Jpyra, Hanpumep, GUTOHLMIBI MOTYT JEMCTBOBATh JIMOO CTUMYIUpYIOLIE, JIU00 yrHeTa-
tfoie. JKuBble opraHu3Mbl MOTYT MEXaHWYECKH BO3AEWCTBOBAThH JIPYr Ha Jpyra (’KMBOTHBIE
MOTYT BBITAIIThIBaTh PACTEHMUS).

Anmponozennutii hakmop

DTO COBOKYNHOCTb Pa3JIMYHBIX BO3JEHCTBUI YeNOBEKa HAa OKPYXKAIOLUIUMH €ro Mup,
MPUBOALIAS K U3MEHEHHUIO Cpeibl OOMTaHUS KUBBIX Oprann3mMoB. OHa MOKET OBbITh II€JIeCO-
00pa3Hoii U Heleaecoo0pa3HoM, MPUBOAAIICH K THOCIIH Cpeibl OOUTAaHUS YEIIOBEKA.

OcHoBHbIE OMOTHYECKHE (PAKTOPBI CPEIbI:

1.II1OTHOCTP NOMYMIALUN.

2.CoOTHOILIIEHUE TI0JI0B.

3.YuCcneHHOCTh MOMYJISALHUH.

4.111010BUTOCTb.

5.1TpoAOIKUTENBHOCTD )KU3HH.

6.Bo3pactHas (nemorpaduyeckas) CTpyKkTypa.

7.2T0N0THYECKHE (moBeneHueckue) (aKToOpsl.

Tunbel OCHOBHBIX MEKBUIOBBIX B3aUMOJICHCTBUN:

1.Heitrpanusm (BuIbI HE 0Ka3bIBAIOT BIUSHUE APYT HA JIPYyra).

2.KonkypeHuus (BUAbl KOHKYPUPYIOT U3-3a UM, MECTOOOUTAHUS U Jp).

3.Cum0O103 (B3aMMOBBITOHOE COKUTEIHCTBO OPTaHU3MOB).

4.CoTpyaHu4ecTBO (BUABI 00pa3ylOT B3aUMOBBITOIHBIE COOOIIECTBA).

5. XumHn4gecTBo (OJUH U3 BUJOB - XUITHUK YOUBAET )KEPTBY U MTUTACTCSA €10).

6.1Tapa3utusM (OAUH U3 BUJIOB - NAPa3UT UCHOJIb3YET XO35MHA B KAUYECTBE NCTOYHUKA
MTUIIHA, MECTOOOUTAHUS).

[IpuBennTe MpuMepsl OCHOBHBIX BUJIOBBIX B3aUMOJCHCTBUN.

Buo u ezo rxonozuueckasn Xapakmepucmuka

Bun siBnsiercss OCHOBHOM CTPYKTYpHOU M (D)YHKIIMOHAJIBLHOW €JUHMIIEH KUBBIX Oopra-
HU3MOB.

Kaxxapiit BU1 0OMTaeT B KOHKPETHBIX YCIOBHUSAX CPEbI - HKOJIOTHUYECKOH HUlIe. DKO-
JIOTUYECKH BUbI 000COOISIIOTCS MO pa3HbIM NpUYMHAM. YeTKoe pa3zesieHue HUIl 0ObsICHSET-
Cs1 HEOJIMHAKOBBIMU MOTPEOHOCTSAMU B IUILIE, MECTAX PA3MHOKEHHUSI.

[Tonmynsius - COBOKYIHOCTh OpPraHM3MOB OJTHOTO BHJAa, B TEUEHHE JUIUTEIBHOIO Bpe-
MEHHU HaCeJSIOLIUX OINpeeIeHHOe MPOCTPAHCTBO, B Mpe/enax KOTOPOro He CyHIeCTBYeT Oa-
pBEPOB i CBOOOHOTO CKPEIIMBAHUS OPTaHU3MOB MEXTy COOOH.

[Tonmynsinuio XapakTepus3yroT caeayIonIie MoKa3aTesu:

- IJIOTHOCTA;

- TNONYJIALIMOHHBIN apeair;

- pacmpeeneHre opraHu3MoB 10 BO3pacTam;

- COOTHOILIEHHE 0CcO0eH 10 Moy, OPraHu3MOB 10 BO3pacTaM M JIp.

[110THOCTD MOMYNSALIMU — 3TO YUCIO 0coOel M ux Onomacca Ha eIMHULLY TUIOLIAU
wiu oobema.

Hanpumep, uucno nepeBbeB Ha OAHOM reKTape, Bec pbIObl ¢ 1 ra mMops, 4UClIO WM
00beM Bostopocieit B 1 M3 BOJIBI.
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[T1oTHOCTH MOMYNANMK — JOBOJBHO M3MEHBYHMBBIA NMPU3HAK M 3aBHUCHT OT MHOTHX
(bakTOpOB OKpy»Karoleil cpenpl. YIIydllleHWe YCIOBUM NUTAHMS, KaK MPaBUJIO, IPUBOIAUT K
POCTY IJIOIOBUTOCTH U POXKAAEMOCTU. AOnoTHYecKue (GakTOPhI TAKXKE BIUSIOT HA MJIOTHOCTD
TIOTTYJISIITIH.

W3meHeHHne YUCIEHHOCTH OPraHU3MOB BO BPEMEHH HA3bIBAETCS AMHAMUKOW MOIMYIIsi-
uuit. CyliecTByeT JBa €€ OCHOBHBIX THIIA: NepHOUUecKas U Henepuoauueckas. [lepuonnye-
CKO€ U3MEHEHHUE YHCIEHHOCTH MOMYISIUHU CBA3aHO C 3aKOHOMEPHO U3MEHSIOIMUMHUCA (PaKTo-
pamu cpefibl (HanmpuMep, BCIBIIIKY YUCIEHHOCTH HACEKOMBIX YEPEIYIOTCS C €€ CIIaJaMH).

YenoBek MOKET MCKYCCTBEHHO PEryIHpOBaTh YHMCICHHOCTb MOIMYJALUU, HApUMED,
3TO MOKHO CJI€JIaTh 3alPELEHUEM OXOThl, BBOJA JIMIIEH3UN Ha OTCTPEN JKUBOTHBIX U JP.

BenuunHa nonyasnquoHHOrO apealia 3aBUCUT OT pajuyca "HWHIUBUIYaTIbHON aKTUBHO-
cTH "oco0eil.

[Tpumep:

- apeaJl BUHOTPaJHOMN YIUTKH, 0€33yOKH - HECKOJIBKO JAECATKOB METPOB;

- apeal Ccelb/IU - HECKOJIbKO COT KUJIOMETPOB.

Ecnu pagumyc uHIMBUIyalbHOM aKTUBHOCTH HEBEJUK, TO pa3Mep MOIYJISLHUOHHOTO
apeasia TaK)Ke HEBEJUK.

Y HEKOTOpBIX >KMBOTHBIX NPOCTasi BO3pACTHAsl CTPYKTypa (Hampumep, Y 3eMJIEpOEK,
BECHOU 2-3 MPHILIOJA, OCEHBIO 9TO MOJIOJBIC HEMOJIOBO3PEIbIe 0COOH, a BECHONW OHHM JIOCTH-
raroT MOJIOBOW 3penocTH). Y KPYIHBIX KUBOTHBIX HMHade: Hampumep, y Oenyx Bo3pacTHas
CTPYKTYypa HOMYJISIIMI COCTOUT M3 JETEHBIIIEH 3TOro rojia poXkAeHUs — MepBas BO3pacTHas
IPYIIa,JETEHbIIIEH MPOIIOro roja — 2-s1 BO3pacTHas rpyIna, 3-s IpyIna — MoJ0BO3peible
(B BO3pacte 2-3 neT), HO HE pa3MHOXKAOIIHNECs, 4-5 rpyIa — pa3MHOKaImuecs ocoou (ot 4
1o 20 ner).

I'enernyeckuii MexaHU3M OIpeAEICHHs Mojia 00ecreurnBaeT pacuieIuieHue Mo Moy y
MIO/IABJIAONIEr0 OOJBIIMHCTBA OPraHU3MOB B COOTHOLIEHUH 1:1 (IIepBHYHOE COOTHOIIEHHE
1oJioB). JKM3HECIOCOOHOCTh JKEHCKOTO T0J1a BHIIMIE (3TO BHIPAOOTAIOCH B MPOIIECCE IBOJIIO-
1uu). Y B3pOcCibIX 0COOE COOTHOILIEHUE IO MOy U3MEHSIeTCs. Y YeloBeKa K ISITUIECATH
rofgaMm Ha 100 >keHIIMH NpUXOIUTCA yXe 85 MyX4YMH, a K BOCbMHJecATH rogaMm — Ha 100
YKEHILNH TPUXOIUTCS TOJIBKO 50 MYy>KUHH.

BropuuHoe COOTHOIIEHHE MOJIOB MOKET MEHATHCS, HAlpUMep, MOMYJSUU TapTEeHO-
reHeTudecku (0e3 OIIOJOTBOPEHHUS) PA3MHOMKAIOIIMNXCS 0C00eH - muen, qadHuid, [IUKIOOB,
TJIEH-COCTOSIT UCKITIOYUTENBHO U3 CAMOK.

buouenos

3TO COBOKYIMHOCTH JKMBBIX CYIIECTB, B3AUMHO 3aBHCHMBIX U Pa3MHOKAIOMIUXCS B Ka-
KOM-TO OIIPENIEIIECHHOM MECTe. DTO BBICIIMK ypOBEHb OPTaHM3ALMHU JKUBOTO, pacCMaTpuBae-
MBI OMOJIOTHYECKUMHU HayKaMH.

buoueHo3 xapakrepusyercs:

- BUJIOBBIM Pa3HOOOpa3ueMm;

- CTPYKTYpOH.

[Ipumepsl BUAOBOTO pazHo0Opa3usi OUOIIEHO30B: B TYHApPE — B COCTaB OMOILIEHO3a BXO-
it 250-270 BUAOB, B TPOIIMYECKOM JieCy — 5-7 ThIC. BUIOB.

CrpykTypa OMOIIEHO3a CBsi3aHa C SIPYCHOCTBIO PACIIOJNOKECHUSI aTMOC(EphI, TOPHBIX
MopoJI, TOYB W TPYHTOBBIX BOJ. BepTukanbHOE paccioeHre OMOIICHO30B Ha PAa3HOBBICOKHE
YaCTH Ha3bIBACTCA SIPYCHOCTHIO, KOTOPasi 0COOEHHO YETKO BBIPAKEHA B PACTHUTEIBHBIX COO0-
IeCTBax.

[Ipumep OmoreHO3a MIMPOKOJIMCTBEHHOTO Jieca — AyOpaBel. [lyOpaBa cmocoOHa cy-
[IIECTBOBATH THICSUEIETHUS, COCTOUT U3 HECKOJILKUX THICSY BHJIOB JKUBBIX OpraHm3MoB. OCHO-
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By OMOLIEHO3a COCTaBJIAIOT BhICUIME pacTeHus. il HUX XapakTepHa SpPYCHOCTh: BEPXHUMU
SIPyC — 3TO CBETOJIFOOMBBIC pacTeHus (11y0, SCEHb, JINIMA), BO BTOPOM SIPyCE — MEHEE CBETOJIIO-
OuBbBIE, NIOJIECOK — KYCTApHUKH (JIEIMHA, KPYIINHA, KaJliHA),3aTeM TPaBSIHUCTbIE PACTEHUS
TPaBSIHUCTHIE PACTEHUS.

[IponykTuBHOCTH AyOpaB: IUIOLIA/Ab JUCTHEB Ha 1 ra n1y0paB — 6 ra, roJloBOi MPUTOK
sHepruu cojHna — 9 109 kkan/ra. 910 AaeT NpPOAYKTUBHOCTb: 5-6 T/ra B roJ Ha3eMHBIX 4Ya-
cTel, 4 T/ra B roJ — MOJ3EMHBIX YacTel, 4 T/Ta B TOJI — INCTHEB.

JXuBoTHble B AyOpaBe: HanboJiee pacpOCTpaHEHbl YJIEHUCTOHOTHE — ATO MHULIA JJIs
IJIOTOSIAHBIX HACEKOMBIX, HACEKOMOSIHBIX MTHUL, MJIEKOITUTAIOIIHX.

Y MIIEKONUTAIOMIMX CBOM LEeNu MUTaHUS. PacTuUTenbHOSIHBIE JKUBOTHBIE —
MBIIIEBUIHBIE TPHI3YHbI, 3aWlIbl, KOTBITHbIEC, XWIIHUKU (Jlacka, rOpHOCTal, BOJIK). Yucio
XUIHUKOB MaJlo, T.K. UX pa3Mep J0JKEH ObITh Oosbiie xepTBbl. Hacekomosinubix ntur — 40
- 60 na 1 ra, XunHEIX OTHI] McHee 1 Ha ra.

Brinagenue ofHOTo BuJa U3 3KOCUCTEMBI OyJIeT HE3aMETHO, T.K. LIETIU NMUTaHUs Mepe-
wieteHbl. Hanpumep, mcue3HOBEHHE KPYMHBIX KOMBITHBIX (3yOp, Typ) Majo MOBIUSJIO Ha
9KOCUCTEMY, T.K. UX CyMMapHas Macca Maiya. Mlcue3HOBEHHE pacTUTENbHOSIIHBIX HACEKOMBIX
MPUBEAET K IKOJOTHYECKOM KaracTpode, T.K. 3TO ONBUIMTENU, UX OMoMacca BelHMKa U OHU
HaXOJSATCs B Hauaje MHOTHX MUILEBbIX Leneil.

Camopezyﬂ}mml 6 J1IeECHOM 6uoueno3e

Yucno BUA0OB notpedureneil Bcerga Oosibliie, 4eM YHUCIO BUAOB IPOAYLUEHTOB. Mex-
BUJI0Basi OOpp0a HE YHUUTOXKAET BUJ, & TOJIBKO OTPAaHUYHMBACT €T0 YUCIECHHOCTb. JINCThIMH
ny0a THTAeTCs HECKOJBKO COT BUIOB HACEKOMBIX, HO YHCJICHHOCTH KaXXJOTO BHJA Mala.
Hacexombie ouens minogoButhl. Eecii 661 Bce 00O BEDKUBAIHM, TO OMOIIEHO3 OBl pa3pyIImI-
csi. [Ipu oueHpb OJArOMPUATHBIX YCIOBHIX BO3HHUKAIOT "BOJHBI KU3HHU'" - MACCOBBIC BCIBIIIKU
YHCJICHHOCTH BHU/A, KOTOPBIE MCYE3AI0T 3a CYET IMOSBIICHUS OOJBIIOTO YHCIA XWUITHUKOB U
Mapa3uToB.

B nouBe naer MuHepaau3ays OPraHuIecKuX OCTATKOB (JKHBOTHBIE OCTAaTKH YHHUYTO-
KAIOTCS JKYKaMH-MEPTBOE/IaMH, KOJKeeaMHt, HaBO3HUKAMH), TPyIHOTIEpeBapuMasi KiieT4aTka
nepepabarbiBaeTcs ¢GepMeHTaMu TprOOB M OakTepwil. buomacca MOYBEHHBIX JKHBOTHBIX
OoypIlle, YeM pACTHUTEIHHOSIHBIX BHJIOB. B moYBe MHOTO YepBeil (HECK. IECSITKOB MITH. Ha
1 ra). B necax popmMupyroTcs cepbie JECHbIC TTOYBHI.

Cmena 6uouenosos

buoneHo3b! pa3BuUBalOTCA U 3BOTIOMUOHUPYIOT. CMEHa UJIET OT MEHEE YCTOMUMBBIX K
0oJjiee yCTOMYMBBIM, K TaKUM, Y KOTOPBIX KPYrOBOPOT BeLIeCTB OoJiee MOJIHBIA U cOanaHCu-
poBanHbIi. [Ipumep - 3apacranue Bomoema. Ilnoxoe nepememmuBaHue BOJBI BEAET K HEJNO-
CTAaTKy KUCJIOPOJa Ha IIyOuHe, rie HakamuBaercs wi. M3 octaTkoB pacTeHuil oOpasyercs
TOpd, BOJOEM MENEeT U IpeBpaniaercs B 00JI0TO.

ITpumep BoccTaHOBIIEHUST OMOLIEHO3A: 110CTIE 110Kapa B €JIbHUKE €J1b HE MOXET PacTu Ha
MOKapuIlE, T.K. HA OTKPBITOM IPOCTPAHCTBE 3aMOPO3KU MOBPEXKIAIOT BCXOAbl. B miepBbie rosl
Pa3BUBAIOTCS TPABSIHUCTBIE PACTEHUS, 3aTeM - Oepe3a, OCUHA WM COCHA, 3aTeM efb. JlocTurnyB
BEPXHETO SIPYCa, €/1b BBITECHSET JTUCTBEHHBIE IepeBbs yepe3 100 set nociie noxxapa.

buozeouenos

Buozeoyenos — 31o cucrema Ono1eHO3a (JKUBOTHBIE, PACTEHHSI 1 MUKPOOPraHU3Mbl) U
HEXHUBOM cpeibl OOMTaHUSI OPraHU3MOB. DTO CaMOCTOSITENIbHBIN YPOBEHb OpraHu3aluu KO-
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JIOTUYECKON CTPYKTYPBI. DTO OTKPBITHIE CUCTEMBI, 3TO 3HAYHT, YTO IS MX CYIIECTBOBAHUS
HEO0XOAMMO TTOCTOSTHHOE MOCTYIICHHE YHEPTHH.

Bce BumoBoe pazHooOpasue opranu3MoB OHOT€OIIEHO3a OCHOBAHO Ha TPEX OCHOBHBIX
OJI0Kax - MPOAYIIEHTHI, KOHCYMEHTBI U PEIYIICHTHI.

IIpooyyenmoul — 3T0 XIOPOPHIUIOHOCHBIE OPTaHU3MBI, B OCHOBHOM PacTeHUs1, 00pasy-
IOIIHE B TIpoliecce (OTOCHHTE3a OPraHMUECKUE BEIIECTBA.

Koncymenmul — 310 TeTepoTpOo(dbl, TOTPEOIIAIONINE TOTOBBIE OPTaHMUECKUE BEIIECTBA
(’KMBOTHBIE).

Peoyyenmuvr (BocCTaHOBHUTENN) — OHU MHUHEPAIM3YIOT OPraHUYECKOE BEIIECTBO 0
MPOCTHIX COCTMHEHHM, KOTOPBIE MOTYT MOTPEOIATHCS PACTEHUSIMHU U BCTYIIATh B HOBBIN IIUKIT
(370 TPUOBI 1 MUKPOOPTaHU3MBI).

B OuoreomneHo3ax MOCTOSTHHO MPOUCXOIUT MEPEHOC BEIIECTB M YHEPTUH, KOTOPHIE 3a-
KITIOYEHBI B TIHIIE, CO3aHHON 3€JICHBIMH pacTeHUsIMH. [IepeHOC 3TOT OCYIIECTBISAETCS ITyTEM
MOeIaHMsI OTHUX OPTaHU3MOB JIPYTUMU.

[TumeBbie nenu (LeNy MATAHHS) — 3TO PSIT OPraHU3MOB, B KOTOPBIX Ka)JI0€ MPEJIbI-
Aylee 3B€HO CIY)KUT MUIIeH Jutst mocienytoniero. OObIYHO IeTh MUTAHUS Ha CYIIE COCTOUT
13 3-4 3BEHbEB: JI€PEBO-T'YCEHUIIbI-CUHHUIIBI-ICTPED.

[Ipu xaxgom ouepemHoOM mepeHoce sHeprun Oosbmas ee 9acth (80-90%) tepsiercs B
BUJe Teru1a. IMEHHO 3TO OrpaHUYHMBaET BO3MOKHOE YMCIIO 3BEHBEB IeTH. VX KOJTHIecTBO He
JOJDKHO TIPEBBIMIATH 4-3.

DKoJIoTHYECKas MPaMuIa — 3TO MPOTPECCUBHO YMEHBIIAIOMIASACS MAcca KaKIO0To To-
CIICYIONIETO 3BeHA 1SN MTUTAHMUS.

Paznuuyaror nupamuas:

- gucen (YUciio 0coOeil Ha KaXXJI0M YPOBHE);

- BHEpruu (KOJIMYECTBO IHEPTUH B MHULIE);

- Ouomaccsl (KOJIM4eCTBO OOMACCHI).

DKoJIoTHYecKas MUpaMHia UMEET BUJI TPEYTOJIbHUKA C IIMPOKHUM OCHOBAHUEM, CY)KH-
BAIOIINMCSI KBEPXY.

Aepoyenosbl — Pa3HOBUIAHOCTh OMOIIEHO30B. DTO OHMOIIEHO3BI, CO3/aBaEMbIC YEIOBE-
koM. OHH cocTaBisitoT 0kos10 10% cymu u narot okoiio 90% nuieBoil s3Hepruu.

ATpOIIEHO3BI OTIMYAIOTCS OT KOCHCTEM TeM, YTO OHHM HecTaOmIbHbL. HykHas deno-
BEKYy Macca pacTeHHH HM3BIMACTCS M3 arpoleH03a, MPH 3TOM CHIDKASTCS IUIOIOPOJIUE TIOYB,
T.K. YEJIOBEK MPAKTHYECKH HUYETO HE OCTABIISACT, IIOPTOMY, YTOOBI 3TOTO HE MPOUCXOIUIIO, B
MOYBY HEOOXOAMMO TIOCTOSIHHO BHOCHTH yI0OpEHHUS, TOA0MPaTh KYIbTYPBI Ui CEBOOOOPOTA.
[Ipumep arpoueHosa - nueHnuHoe mnoie. [lone B Gonpuieil cTeneHy, yueM OMOLIEHO3, MOABEP-
YKEHO JPO3UH, 3aCOJICHUIO, HAIIIECTBUIO BpenuTeseH, 0oe3neil. be3 ydacTust yemoBeka arpo-
IIEHO3BI 3€PHOBBIX U OBOIIHBIX KYJIBTYp CYHIECTBYIOT HE O0Jiee T0/1a, SIr0THBIX pacTeHuil - 3-4
roja, miao0BbIX - 20-30 jeT. 3aTeM OHU pacmaJaroTCs U OTMHUPAIOT.

['maBHOE MPEMMYIIECTBO arporeHO30B OO0JbIIas MPOAYKTHBHOCTH BBIPAIIUBACMBIX
B HUX pacTeHuid. OTHAKO BBICOKHE yPOXKau MOKHO MOJTYy4aTh JHIIb B TOM CIydae, €CIIH:

- 3a00TUTHCS O TUIOJOPOIUU TTOUBBI;

- obecnieunBaTh PaCTEHUS BIIArOM;

- OXPaHATh MOCEBBI OT COPHSIKOB, OOJIE3HEH, BPEIUTENCH;

- BHEJIPATH HOBBIE BEICOKOTIPOTYKTUBHBIE COPTA.

HexoTopble ImyTH MOBBIIIEHUS MPOIYKTUBHOCTH arpoeHO30B:

1. Menuopanus Mo4B - KOPEHHOE yaydiieHue 3eMenb. OHa yaydmaeT II0J0pOIHe
MOYBHI, €€ BOJHBIN U TEIJIOBOM PEXUM, CO3JaeT OJIarompusSTHBIE YCIOBHS Ul POCTa pacTe-
Huil. KynbTypHO-TeXHHYecKass Menmopanus (OYrCTKa 3eMJIM OT KaMHEH, JIEpEeBbEB U KyCTap-
HUKOB, BBHIPAaBHMBAaHUE IMOYBBI). XMUMHUYECKasi MEITHOPALUS - U3BECTKOBAHWE KHUCIBIX TOYB,
BHECCHHE yIO0OpEHUH, TUTICOBAHNE 3aCOJICHHBIX MOYB. ATpPOJIECOMETHOPALUS - CHCTEMA Jie-
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COXO3SIUCTBEHHBIX  MEPONPHUSITHH, HalpaBJIEHHBIX  HAa  YJIy4IICHUE IMOYBEHHO-
TUAPOJIOTUYECKUX U KIMMATUYECKUX YCIOBUUA MECTHOCTH, JCNAIOIKX €€ 0oJiee OIarompust-
HOM ISl BEACHUS CEIILCKOTO XO3SMCTBA.

2. Vcnonb3oBaHue HOBBIX TEXHOJIOTHUM BBIpAIIIMBAHUSI.

3. BHenpeHue HOBBIX COPTOB.

Ocnoevl yueHus o ouocgepe

buocdepa — crneumduueckas obosouka 3emMiu, B Mpeaenax KOTOPOH CYIIECTBYET
XU3Hb. OHA BKIIIOYAET:

- TBEpAYIO 000J10UKy (TuTOoChepa);

- BojHYIO (THApOCchepa);

- Ta3oByI0 (aTmMocdepa).

Ocobennocmu buocgepwi:

1. Hamnuaue »XKUIKOM BOJEI.

2. Mounsriit motok sHeprun CoJiHIIa.

3. CymecTBYyIOT MOBEPXHOCTH pasjieia MEXIy BEIICCTBAMH, HAXOIAIIUMUCS B KUI-
KOM, TBEPJIOM U Ta3000pa3HOM COCTOSTHHH.

4. )Xu3Hb 3aIIUIICHA 030HOBBIM CJIOEM OT JKECTKOTO YIbTPAQHOIETOBOTO U3TyUSHHS.

Jlutocdepa - Bepxuuit cioit 3emnu. Ha paBHuHax ee momHocTh - 30-40 kM, B ropax -
50-60 kM, B Mopsax u okeaHax - 3-10 kM. OHa coCTOUT U3 3 CIOEB: OCAAOYHBIX MOPO/I, Tpa-
HUTHOTO U 0a3a1bTOBOTO cjoeB. Ha cylie mioTHO 3aceseH TOJIbKO TOHKHI CI0H:0T IECATKOB
CM JI0 HECKOJIbKAX METPOB.

I'mapocdepa - BogHas obosouka 3emim (MOpsi, okeaHbl, o3epa). CpenHsisi TiryOuHA
oKeana - 3,5 kM, MakcuMaiibHast - 11 kM.

ATmocdepa — razoBas o0osouka 3emi, cioeM 10 1000 kM, B Helt pa3ninyaroT:

- Tponiocgepy (HUKHIOI 000JI0UKY, BbICOTa €€ A0 15 kM, B Heil HaxoaTcs o0naka);

- crparoctepy (1m0 100 kM, y ee rpaHull BOSHUKAET CEBEPHOE CUSIHUE, Ha BbICOTE 45
KM HaXOJUTCSI 030HOBBIH CIION);

- noHocdepy (BepxHHUM ci0i aTMochepsl, coaepKalluil aToMapHbIe HOHBI U CBOOO/-
HBbI€ 3JIEKTPOHBI, HAUMHAETCS C BBICOTHI 50 KM).

Camoii akTuBHOM (hopMoil MaTepuu Bo BeeneHHoi sBisieTcs )kuBoe cyuiecTBo. Macca
€ro B CpaBHEHUHU C Maccod 3emuin He3HauuTenbHa. Ecim coOpaTh Bce HaceneHue Ouochepsl,
TOMOTEHE3HPOBATh €T0, TO MOJYIUTCS CIIOH TOJIIMHON € JIUCT OyMary.

OObmas Guomacca KMBOTO BEIECTBA Ha IJIaHETE OLEHUBaeTcs B 2423,2 MipH. TOHH
cyxoit macchl. 99,8% >XKHBOTO BEIIECTBA COCPEIOTOUYCHO HA KOHTUHEHTAX, XOTs ruapocdepa
cocTaBJysieT 0koJo 71% Bceil MOBEpXHOCTH 36MHOTO Iapa, Bkiian okeaHocdepsr — 0,13%. Ha
KOHTHHEHTaX mpeodnanaT pactenus (99,2%), B okeane — xuBoTHBIC (93,7%). Opranu3mel,
HE CIoCcoOHbIE K (POTOCUHTE3Y, COCTABISIOT MeHee 1%.

JKuBoe BemecTBO — 3TO Macca BCeX JKMBBIX OPraHM3MOB, HACEISIONINX B TOT WIJIM MHON
MOMEHT Hallly iaHeTy. JKuBoe BelecTBo B Ouocdepe BhIMOIHIET 3 OCHOBHBIE (DYHKIIUU:

- Ta30BYIO;

- KOHIIEHTPAIMOHHYIO;

- OKUCIIUTEIIEHO-BOCCTAaHOBUTEIBHYIO.

l"a3zoBas GpyHKIUS - )KHUBOE BEIIECTBO YIaCTBYET B TpaHCc(PopMaimu razoB B bnocdepe.

B mpomnecce porocunrtesa obpazyercss O2, BeCh KUCIOPOJ B CBOOOJHOM COCTOSTHUHU
OMOTEHHOTO TIPOoHCX0XAeHUs. Kuciaopos moriomaercs B mpolecce AbIXaHus U OpoKeHus, B
pesynbTate Boiaensercs CO2, BbIIbIXaeTCA a30T U Maphbl BOJIBI.

KonnenrpannonHas GyHKIUS - 3TO SBOJIOIMOHHO BbIpabOTaBIeecs] MpHUCIOco0Ie-
HUe, o0ecreunBaroliee BbDKUBAHHE OPTaHU3MOB B CYIIECTBYIOIIUX YCJIOBHSX, HO CTaBIIEe
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BCJICJICTBHE JCSITEIHHOCTH YEIIOBEKa OMACHBIM JUIS KUBBIX OPraHU3MOB. Pe3ymbrar 3TOM
(GYHKIMM - 3aJI€KH MOJIE3HBIX MCKOIMAeMBbIX (M3BECTHSIKA, Mepreiid, Tyda, Topdpa, KaMEHHOTO
YIJIs ¥ 71p.).

OKHUCIUTENEHO-BOCCTAHOBUTENbHASL — JIOKUT B OCHOBE OHOJIOTMYECKOTO METabo0JIn3-
Ma. OKHUCJICHUE U BOCCTAHOBJICHHE COATAaHCUPOBAHBI B MacmiTade Onocgepsl.

Jliig Toro 4toObl OHocdepa cyliecTBoBajia U Ha 3emiie HE IPEKpalialoch pa3BUTHE
KU3HU, B TIPUPOJIC JOJDKEH IMPOUCXOJUTh OOMEH BEIIECTBA M XUMHUYECKUX SJIEMEHTOB. B
OMOTHYECKOM KPyroo00opoTe 0COOEHHO BEJIMKA POJIb MUKPOOPTaHU3MOB, OHHU MUHEPAIHU3YIOT
OpraHNYecKOe BEIIECTBO OTMEPIINX JKUBOTHBIX W pacTeHHd. VICTOYHHMK PHEPTUu 3eMIiIH, OT
KOTOPOTO 3aBUCHT KH3HB, — 3T0 CoJIHIIE.

[ToBepxHOCTH 3eMiM €XKerogHo moiydaeT okoso 1,2 . 1020 x>k comHeuHOU SHEpruw,
OKOJIO TIOJIOBHHBI €€ HJIET Ha MCTIapEeHUE BOJIbI, Ha CHHTE3 opranudeckoro Bemiectsa — 0,1-0,2%.

3amac COJHEYHOW PHEPTUU Ha 3eMiie TPOUCXOIMT Ha TEPBOM TPO(PHUECKOM YpOBHE,
Ha YpOBHE TPOIYIEHTOB. BO BCeX OCTANBHBIX 3BEHBSX MPOUCXOHT €€ MOTPEOICHHE U pac-
xonoBanue. YeM BeIe Tpoudeckuid ypoBeHb OpraHnu3Ma, TeM Oosbiie 3TH moTepu. [locme
OTMHUPAHUSI OPraHU3MOB M WX MHUHEPATU3AINH, BEIIECTBA BCTYMAIOT B HOBBIH KPYrOBOPOT.
Mexay pazHeiMH cepamul 3eMIIH UACT HEeMPEPBIBHAS HUPKYISALNNS XUMHUECKUX dJIEMEHTOB,
KOTOPBIE MPOXOJAT Yepe3 )KMBOE BEMIECTBO. Takas MHUPKYJSAIMS Ha3bIBACTCS OWOXMMHYE-
CKUM KpYroBopoToM. OCHOBHOE KOJIMUYECTBO BEILECTBA, BOBJIEKAEMOI0 B OMOC(EpHbIE MPo-
IIECCHI, OCTACTCS MOCTOSTHHBIM B TEYCHHE I'€OJIOTMYECKUX MEPUOJIOB, OJTHAKO YaCTh BEIIECTBA
MOJKET UCKIIIOYAThCS M3 KPYroBOPOTa - 3TO OMOTCHHBIE OTIOXEHUs (M3BECTHSK, KAMEHHBIH
yrojib, HeThb U Ap.).

KpyroBopoT BemiecTB COCTOUT B TOM, YTO Ka)/blil KMBOW opraHusM Onarojaaps cy-
[IECTBYIOIIUM IIETISIM THTaHUS IMOCIe OKOHYaHHS >KM3HEHHOTO ITUKJIAa BO3BPAIIAEcT B OKPY-
KAOIIYIO CpPely BCE, UTO B3sUT U3 HEE B TCUCHHE KHU3HH.

Murpanus aTOMOB U3 OpraHu3Ma B Cpefy U Hao0OpOT He MPEKPaIIaeTcss MOTOMY, YTO
XAMUYECKHN COCTAaB OPTaHU3MOB OJIN30K K XUMHUYECKOMY COCTaBYy 36éMHOU KOPBI.

bnaromapst KpyroBopoTy BEIIECTB M MOTOKY SHEPTrUU OOECIICYMBACTCS UIUTEIBHOE
CYIIECTBOBAHHE KH3HH, IKOJIOTHUECKON CUCTEMBI B LIEJIOM.

Cornacno xoHuenuuu B.W. Bepnajackoro >xu3Hb Ha 3emiie BOZHHUKIIA HA OCHOBE Kpy-
rOBOPOTA OPTraHMYECKOTO BEIIECTBA TOTOMY, UYTO M3 HETO BBIACIWICS OMOTHYECKUI KPYTrOBO-
poTt. JKrBo€ BEmecCTBO BOBJIEKIIO B KPYTOOOOPOT BCE IIEMEHTHI TIOBEPXHOCTH 3EMITH.

"Cdepa x’u3HU" - ITO aKKYMYJISTOP M TpaHCHOPMATOP COTHEYHON PHEPruu, Onaroma-
ps el ocymiectBisiercs cBs3b 3emin ¢ Kocmocom. Ecnu 6b1 Ha 3emiie He ObLIO KU3HH, TO pa-
00Ta COJIHEYHOTO CBETA CBOJMIIACH OBl K MIEPEMENICHUI0 Ta3000pa3HBIX U TBEPBIX TEI IO TI0-
BEPXHOCTH, OHA HE coBeplIaia Obl CO3UAATETbHON PabOTHI.

[Tponecc poTocunrtesa, 00pa3zoBaHNE OPraHUYECKOTO BEIIECTBA, 00IATAIONIETO OOJTh-
[IMMH 3aracaMy 3aKJII0Y€HHONW B HEM SHEPTHH, MEHSET OOJIMK 3eMII - ATO BIIEPBEIE OBLIO
ycraHoBieHo B.U. Bepranckum.

Bomnpocs! 1511 caMOKOHTPOJISA:
1.Yro Ttakoe skosiorus?
2.YpOBHM OpPraHU3aLN KUBON MAaTEPUH, U3y4aeMbI€ SKOJOTHEH.
3.3aa4u 3KOJIOTHH.
4.Ha3zoBuTe rpymibl IKOJIOTUYECKUX (PaKTOPOB.
5.Uto Takoe ONTHMYyM 3KOJIOrHYecKoro gakropa?
6.Uto Takoe rpaHuIia BEIHOCIMBOCTHU?
7.YUto Takoe abnotudyeckue GpaxTopsl?
8.Kak BiusieT criekTpalibHbIM COCTaB CBETa Ha )KUBbIE OPraHU3MbI?
9.IlpuBequre npuMepbl BIUSHUS TEMIIEPATYPhl Ha pa3Hble (JOPMBI JKUBBIX OPraHU3MOB
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10.HazoBuTe npucnocobiieHne pacTeHuil 1 )KUBOTHBIX K JKU3HH B ITYCTHIHE.
11.Yto Takoe dpoTonepuoauzm?

12.YeM xapakTepu3yrOTCsi KOPOTKO- U ITUHHOIHEBHBIE PACTEHHUSI?
13.I1puBeaurte npuMepsl OMOTHYECKUX (HAKTOPOB

14.KakoBo BIUsHHE aHTPOIIOTEHHOTO (DaKTOpa Ha IKOJIOTHIO?
15.Kakumu mokazaTensiMu XapaKTepU3YIOTCs TOMyIsIun?
16.ITpuMepsl BO3pacTHBIX CTPYKTYP MOIMYJISLUH.

17.YT0 BIMSET Ha COOTHOIIIEHNE OPTAaHU3MOB T10 TIOJIY B TIOMYJISIIAN?
18.01 yero 3aBUCUT NOMYJISIITUOHHBIN apean?

19.0T1 4ero 3aBUCHUT MJIOTHOCTb MOMYJISILIUU?

20.Yr1o Takoe 6uoreHo3?

21.KakoBo Bu10BO€ pazHooOpa3ue 6moreHo3os? [Ipuseante nmpumepsl.
22.KakoBa NnpoJlyKTUBHOCTb 1 ra gyopaBbi?

23.IloueMy NPOUCXOIUT CaMOPETYJISALUSA B OHoLEeHO3€e?

24.Yto BBI 3HaeTE O CMEHE OMOILIEHO30B?

25.Yto Takoe 6uoreoneHo3?

26.Kakue rpynmsl OpraHu3MOB, pa3InyarolIuXcs 10 Coco0y MUTaHus, Bbl 3HaeTe?
27.4T0 Takoe 1enu MUTaHus ?

28. Ilouemy nenu nuTaHus He OBIBAIOT OOJIBIIE 3-5 3BEHBEB?

29.B yem cOCTOUT MPaBUIIO SKOJOTUYECKON MUPAMUIBI?

30.Kakue 3 kaTeropuu nupamuji Bel 3Haete?

31.Yto Takoe NpoAyLEHTbl, KOHCYMEHTBI, PEIyLIEHThI?

32.Kak 3aBuUCHT yCTOWYHUBOCTH OMOIIEHO3a OT BUJIOBOTO pazHooOpa3usi?
33.Yem oTauYaroTCs arpoeHo3bl 0T OUOIEHO30B?

34.IlpuBenure mNpUMEPHI arpoOLEHO

30B, KaKOBa MPOJIOJDKUTEIIBHOCTD UX JKU3HHU 0€3 BMENIaTebCTBA YeJIOBEKa.
35.KakoBbI mpenMyIIecTBa U HEJOCTATKH arpoIeHO30B?

36.Kakue nytu noBblllIeHUs TPOAYKTHUBHOCTH arpolieH030B Bbl 3HaeTe?
37.Yto Takoe 6uochepa?

38.Ckomnpko o0oJiouek BKiIrodaeT ouocgepa? Hazosure ux.

39.Yto Takoe nutocdepa, ee 0cCoOOeHHOCTH?

40.0cobeHHOCTH THAPOCPEPHI.

41.Atmocdepa, ee rpaHULIbl 1 0COOEHHOCTH pa3HbIX CIOEB.

42.YT0 Takoe )KHUBOE BEIIECTBO, KAKOBa €ro Macca B onocdepe?
43.Kakue 3 ¢yHKIMH BBIIOJIHSET )KMBOE BELIECTBO B Onochepe?

44 .Kak mpoucxoauT KPyroBOpoT BemecTB B Onochepe?

45.TloueMy HE MpEKpaIIaeTCsa MUTPaIKs aTOMOB B brocdepe?
46.Bxnan B..Bepuanckoro B yuenue o 6uocdepe.

Pemuts 3aganus u3 EI'D. OcHOBBI YK0JI0THH

1. 3aganue 26 Ne 11097
[Touemy YHCICHHOCTH MPOMBICTIOBBIX PACTUTEIBHOSTHBIX PHIO MOKET PE3KO COKPATUTHCS
IIPY YHUUTOKEHUU B BOJJOEME XUIIHBIX pbIO?
2. 3ananme 26 Ne 11106
Kakne n3menenust OMoTudeckux GakTOPOB MOTYT MPUBECTH K YBEINICHUIO YHCICHHOCTH
MOMYJISILIUK CIIU3HS, OOUTAIOUIEro B Jiecy?
3. 3ananme 26 Ne 11147
UYro npom3oiizer B OMOIIEHO3e CMEIIAHHOTO JIeca, €CJIM U3 Hero MCUe3HyT BCe BUBI Hace-
KOMBIX?
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4. 3ananme 26 Ne 11148
KakoBbI ocHOBHBIE (DaKTOPBI-OTPAHUYHUTENHN ST PACTCHUMN, JJIS1 )KUBOTHBIX, MHKPOOPTa-
HU3MOB?
5. 3apanue 26 Ne 11150
[ToueMy cylIeCTBYIOT peAKHE M MCUE3AIOLIMe BUIbI, €CIIH JIF00OH OpraHu3M CIIOCOOEH K
OecripeieIbHOMY POCTY YUCIIEHHOCTH?
6. 3aganue 26 Ne 11158
[Touemy cuiibHOE «ILIBETEHHE» BOJIbI YAaCTO MPUBOAUT K 3aMOPY phIObI M THOENH IpYyrux
oburarenei Bogoema?
7. 3apanue 26 Ne 11161
Kakue opranusMbl ¢ KakUMH MOTYT B IPUPOJI€ BCTYNIUTh B CUMOMO3: Mueia, noaoepe3o-
BUK, aKTUHUSA, y0, Oepe3a, pak-OTIIENbHUK, OCHHA, COIlKa, KJIEBEp, MOJOCHUHOBHK, JIMIIA,
KI1yOeHbKOBbIE OaKkTepuu?
8. 3aganue 26 Ne 11165
Kakue pecypchl 0THOCSATCS K HCUEpIIaeMbIM U HEBO30OHOBHUMBIM?
9. 3aganue 26 Ne 11166
[Touemy BpeauTenu oOUTaOT OOJIbILIE HA CTAPBIX, OOJIBHBIX JEPEBbSIX COCHBI?
10. 3axanme 26 Ne 11173
3nas npaswiio 10 nporeHToB (MPaBUiIO 3KOJOTMYECKON MUpPaMUIbl), PACCUUTANTE CKOJIb-
KO TOHaJ00UTCS (PUTOIUIAHKTOHA, YTOOBI BBIPOC OAMH KUT BecoM 150ToHH? (muIieBasi LEMb:
(GUTOMIaHKTOH---300IIJIAHKTOH---KHUT)
11. 3ananme 26 Ne 11174
Ecnu B necy Ha miomaay 1 ra B3BECUTh OTJIENBHO BCE PACTEHUS, BCEX KUBOTHBIX IO OT-
JeIbHOCTH (HACEKOMBIX, 36MHOBOJIHBIX, PENTUIINMI, NTHUL] , MJICKONUTAIOIIKX), TO NPEACTaBU-
TN KaKOH TPYIIITBI CYMMapHO OYAyT CAMBIMHU TSDKEJIBIMHU U CAMBIMH JITKHUMU ?
12. 3apanme 26 Ne 11175
Kakue skonoruyeckue npo0aemMbl MOKHO CUUTATh I100aIbHBIMU 7Sl UeJIoBeuecTBa?
13. 3ananme 26 Ne 11176
Kakne mpenmymiecTBa M HEIOCTaTKA MMEIOT aIbTEPHATUBHBIC MCTOYHUKH DHEPTUU —
COJIHEYHasl, BETPOBAsl, SHEPrUsl MPUIMBOB U OTJIMBOB, AJIEKTPUUECKAs?
14. 3ananme 26 Ne 11178
3uMO# Ha JOPOTaxX MUCIOJIB3YIOT COJIb, YTOOBI HE ObLIO ToJoNena. K kakuM n3MEHEHHsIM B
BOJIOEMAXx U MOYBE 3TO MPUBOJUT?
15. 3ananme 26 Ne 11179
Hedtr HEepacTBoprMa B Bose u ciiaboTokcuyHa. [loueMy ke 3arpsisHeHue BOJ HedTenpo-
JNYKTaMH CUYUTAETCS OJHUM U3 CAMbIX OMACHBIX?
16. 3ananme 26 Ne 11180
B uem npenMyiecTBO 3aMKHYTBIX TEXHOJIOTUN IO CPAaBHEHUIO C CAMBbIMU COBEPIICHHBIMU
OYUCTHBIMH COOPYXCHHUSIMHU?
17. 3ananme 26 Ne 11181
CrnnaB JepeBbEB IO peKaM SKOHOMMYECKH OYEHb BBITOJIEH (HE HaJ0 CTPOUTH JOPOTH,
TPaTUTh TOIIMBO HA TPAHCHOPTUPOBKY). OOBSCHUTE, TOUYEMY IKOJIOTH MIPOTUB TAKOHU TpaHC-
MIOPTUPOBKH, OCOOEHHO, €CJIU IEPEBbS HE CBSI3aHbI B IUIOTHI, a CILIABJISAIOTCS OOJUHOYKE?
18. 3ananme 26 Ne 11182
[Touemy cOop MeTayuIOJIOMa U MaKyJaTypbl CUMTAETCSl BaXXHBIM MPUPOJOOXPAHHBIM Me-
ponpusituem?
19. 3ananme 26 Ne 11186
VYdeHbIe CYMTAIOT, YTO MEPEBHINAC CKOTA, YACThIC IMTOKAPHI B CTEMHBIX M TTOJIYITYCTHIHHBIX
paifoHax 3eMiM ciyKaT OCHOBHOM NMPUYMHON OMYyCTHIHUBAHUA 3TUX TeppuTopuil. OOBsACHU-
Te, mouemy?
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20. 3aganue 26 Ne 11190
bnu3kopoicTBEHHBIE BUABI YaCTO OOUTAIOT BMECTE, XOTS MPUHATO CUUTATh, YTO MEXIY
HUMHU CYILECTBYET Hanboiee cuiibHasi KOHKYpeHlHs. OObsACHUTE, IOYeMY B ATHX CIy4asx He
MIPOMCXOJUT MOJHOTO BBITECHEHUS OJHHM BUIOM Jpyroro. IIpoTHMBOpEeYUT JU 3TO MpaBUILY
KOHKYPEHTHOT'O UCKJIFOUEHUS?
21. 3apanue 26 Ne 11194
Kakue gaxTopsl ciocOOCTBYIOT pErysiliii YUCICHHOCTH BOJIKOB B SKOCHCTEME?
22. 3apanue 26 Ne 11195
KakoBbl mpUYMHBI OSIBJCHUSI BJIAYKHOI'O CMOTa B KPYITHBIX TOpoJiax?
23. 3aganue 26 Ne 11198
Jliis 60pbOBI ¢ HACEKOMBIMH — BPEIAUTENSIMU YEJOBEK MPUMEHSIET XMMHYECKHUE Belle-
ctBa. OOBSICHUTE, KaK MOXET W3MEHMUTHCS >KM3Hb JyOpaBbl B CIydae, €Clid B HEW XUMUYe-
CKUM METOJIOM OYJIyT YHUUTOXEHBI BCE PACTUTEIIbHOSAIHBIE HACEKOMBIE.
24. 3apanue 26 Ne 11200
B pesynbpTare necHOro moskapa BhITOpeNia 4acTh e€ioBoro Jjieca. OObscHUTE, Kak OyaeT
IIPOUCXOUTH €T0 CAaMOBOCCTAHOBJICHHUE.
25. 3aganue 26 Ne 11201
UYto city’kuT 0CHOBOM (hOpMUPOBAaHUS Pa3HOOOPA3HBIX CeTel MUTaHMs B SKOcucTeMax?
26. 3ananue 26 Ne 11202
KaxkoBr! cBoiicTBa OnoreorieHo3a?
27. 3ananue 26 Ne 11204
Yem oTiMyaeTcsi HA3€MHO-BO3YIIHAS CpeAa OT BOJHOM?
28. 3aganue 26 Ne 11205
[Touemy B Ha3eMHOM MUIIEBOH LIETIH OT 3BE€HA K 3BE€HY, KaK MPaBWJIO, YMEHBIIIAETCS OHO-
Mmacca?
29. 3aganue 26 Ne 11207
B. U. Bepnaackuii nucan: «Ha 3eMHOI MOBEpXHOCTH HET XMMUYECKOW CUJIbI OoJiee Ho-
CTOSIHHO JEWCTBYIOIIEH, a TOTOMY U 00Jiee MOTYIECTBEHHOM 10 CBOMM KOHEYHBIM MOCIE/-
CTBUSIM, YEM YKUBbIE€ OPraHU3MbI, B3AThI€ B 1eloM». OObACHUTE, KaKUe U3MEHEHUSI ITPOU30-
U B qutocgepe Garoaaps )KU3HEAEATEIbHOCTH )KUBBIX OPraHU3MOB?
30. 3aganue 26 Ne 11208
CocraBbTe NUILEBYIO LENb U ONpEAETUTe KOHCYMEHTa 2-TO HOpsAIKa, MCIOJb3ys BCEX
Ha3BaHHBIX MPEJCTaBUTENEH: CTPeO, IBETKU A0I0HHU, O0JIbIlIas CUHULIA, )KYK SOJIOHHBIH 11Be-
TOE/.
31. 3aganue 26 Ne 11209
B yem nposiBisieTcss B3aUMOCBS3b MIPOIYLIEHTOB U PEYLIEHTOB, BXOJSAIINX B COCTaB JIO-
001 sKOCHCTEMBI?
32. 3aganue 26 Ne 11210
[Touemy B HMKHHMX CJIOSX aTMOc(ephl B HACTOSIIEE BpeMsl COKpAIllaeTCsi KOHUEHTpaLus
KHciopoa’?
33. 3aganue 26 Ne 11214
Kakue gaxTopsl BIUAIOT Ha caMOOYHILIEHUE BotoeMa?
34. 3aganue 26 Ne 11215
Jlyra, mpou3spacTaroime B JIECHON 30HE M MpeaocTaBiIeHHbIe caMu cebe, ObICTpO 3apac-
TaroT jJecoM. OJIHAKO B MECTaxX MOCTOSIHHOTO BEJCHUS CEJIbCKOTO XO3SIMCTBA 3TOTO HE MPOKUC-
xonut. [Touemy?
35. 3apanue 26 Ne 11216
Kak M0XHO 3alIUTUTh ypokail KyJIbTYPHBIX pacTEHUN OT BpeauTese 0e3 MCHojb30Ba-
HUS SITIOXUMHUKATOB?
36. 3aganue 26 Ne 11219
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B nuieBbie nenu npupoaHbIX OMOTE€OLEHO30B BKIIIOUYEHBI MPOAYIIEHTHI, KOHCYMEHTHI U
peayueHTsl. Kakyro posb UrpaioT OpraHu3Mbl 3TUX TPYII B KPYTOBOPOTE BEILECTB U Ipe-
BpAaIlleHUH SHEPTUu?

37. 3apanue 26 Ne 11220
UYem onpeniensieTcst ycTOWYMBOCTh €CTECTBEHHBIX 3KOCHCTEM ?
38. 3apanme 26 Ne 11222

B pe3ynbTaTe BynKkaHWYECKOW JEATEILHOCTH B OKeaHe oOpaszoBasics ocTpoB. OOBACHHUTE
[IOCJIEIOBATEILHOCTh (POPMUPOBAHUS HKOCHUCTEMbl Ha HEIAaBHO OOpa30BaBIIEMCS y4acTKe
CyLIH.

39. 3apanme 26 Ne 11223
[Touemy BUI0BOM cOCTaB KyKypy3HOTO IOJIs 3HAUUTEIBHO OesiHee, ueM jeca?
40. 3aganue 26 Ne 11225
[Touemy B arpo’kocucTeMe KOPOTKHE IIENTH TUTaHUs?
41. 3ananue 26 Ne 11226
KakoBbl mpuunHbl CMEHBI OMOTE011EHO30B?
42. 3ananue 26 Ne 11227

Knesep npomspacraer Ha nyry, onsuisercs mmenimu. Kakue 6uotnyeckue GhakTopsl Mo-

I'yT IPUBECTH K COKPAILIEHUIO YUCICHHOCTH MOMYJISIIINY KiieBepa?
43. 3aganue 26 Ne 11236

Myxa-ocoBrKa CX0/iHa MO OKpacke U Gopme Tena ¢ ocoil. HazoBuTe TuI ee 3alUTHOTO

MPUCTIOCOOIIEHNS, OOBSICHUTE €T0 3HAYCHUE U OTHOCUTEIBHBIN XapaKTep MPUCIIOCOOICHHUS.
44. 3ananue 26 Ne 11373

B pesynbpTaTe ByJIKaHMYECKOW JESITEIBHOCTH B OKeaHe oOpa3zoBajics ocTpoB. Onuiuure
[IOCJIEJOBATEILHOCTh (POPMUPOBAHUS HKOCHUCTEMbl Ha HEJAaBHO OOpa30BaBIIEMCS y4acTKe
CylIu. YKa)KUTe HE MEHEE TPEeX AJIEMEHTOB OTBETA.

45. 3ananue 26 Ne 11499

[Touemy skocucTEMY CMENIAHHOIO Jieca CYUTAIOT OoJjiee yCTOMYMBON, YEM HKOCHUCTEMY
€JI0BOTO Jieca?

46. 3aganue 26 Ne 12071

[Touemy B MHUIIEBBIX LIENAX OT OPraHU3MOB IEPBOrO TPOPHUUECKOIO YPOBHSA K OpraHU3-
MaM BTOPOTO YPOBHSI IEPEXOAUT TOJIbKO 0koJio 10% BelecTBa U 3anaceHHON B HEM 3Heprun?

47. 3ananue 26 Ne 12072

K kakum oTpunaTenbHbIM MOCIEACTBUSAM IPUBOJUT MPUMEHEHHE B CEIBCKOM XO034HCTBE
repOMINI0B — XUMUYECKUX BEIIECTB /i1 OOpbOBI ¢ COpHsSIKaMU? YKaKUTE HE MeHee TPEX Mo-
CJIEJICTBUH.

48. 3ananue 26 Ne 12493

[Touemy aHTpOIIOT€HHOE BIUSHHE Ha OMOC(epy BHI3BIBAET CEPbE3HBIE OMACEHUs y yué-

HBIX U 0011ecTBeHHbIX AesTeneii? [IpuBenute He MeHee TPEX apryMEHTOB.
49. 3ananue 26 Ne 13893

B pesynbpraTe IIMTENRHOTO MPUMEHEHUS SIIOXMMUKATOB Ha MOJISIX MHOI/Ia HAOII0JaeTcs
PE3KUI POCT YUCIEHHOCTH BpeauTeNel. YKaKUTe He MeHee TPEX MPUUMH, CIIOCOOCTBYIOIINX
YBEJIMUEHUIO UX YUCIEHHOCTH.

50. 3apanue 26 Ne 14243

YTo CiIy’)KUT OCHOBOM YCTOMYMBOCTU 3KOcHUCTeM? YKaXUTE HE MEHee TPEX HMPUYUH HUX
YCTOWYHUBOCTH.

51. 3apanme 26 Ne 15982

VYkaxuTe He MeHee TPEX XapaKTePHbIX 0COOCHHOCTEH, OTIMYAIOIIUX MMOHEPHbIE SKOCH-
CTEMBI OT KJIIMMAKCHBIX (YCTOMUUBBIX).

52. 3ananue 26 Ne 16782
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OObscCHUTE, KaK OCYIIECTBISIETCS PETYJIALNs YUCICHHOCTH HACEKOMBIX, HACEKOMOSITHBIX
U XUIIHBIX [TUI B 9KOCUCTEME CMEUIAaHHOTO JIeca, €C/IM YUCIEHHOCTh HACEKOMBIX BO3pacTa-
erT.

53. 3ananme 26 Ne 17895

[ToueMy MIMPOKOIMCTBEHHBIN JIEC CUUTAIOT OOJIee YCTOMYMBOM AKOCUCTEMOI, YeEM pa3HO-

TpaBHbIi ayr? [IpuBeauTe He MeHee TPEX OKA3aTEeNIbCTB.
54. 3ananme 26 Ne 18223

['ycenuipl 6a60UYKM 3UMHEHN ISIEHUIBI TUTAIOTCS MOJIOJBIMU JIUCTHSIMU 1y0a U 3aKaHYH-
BaIOT CBOE Pa3BUTHE J0 TOTO, KaK JIUCThS 1y0a CTaHYT KECTKUMU M HEINPUT'OJHBIMU B MULTY.
OO0bscHUTE, KaK U3MEHUTCS. YUCIEHHOCTD MOIMYJISLUU
0aboyek, eciau BBUIYIIJIEHHWE TYCEHHUII: 1) COBMAaIET ¢ pacImyCKaHUEM MOYEK U POCTOM MOJIO-
IBIX JIUCTHEB; 2) MPOM3OMAET J0 paclycKaHUs MOYEK B Cllydae XOJOJHOW BECHBI; 3) Ipo-
M30MAET yepe3 HECKOJIbKO HEEIb MOCIIe PACIyCKaHuUs
JIUCTBBL

55. 3ananme 26 Ne 18395

OObscHUTE, KaKOBBI PUYUHBI YCTOMYUBOCTH AyOpaBbl. Ha3zoBute He MeHee TpEX mpu-
YHH.

56. 3ananmne 26 Ne 19016

VYKaxuTe OCHOBHBIE CBOMCTBA OMOTEOIEHO30B U KPATKO OOBSICHUTE MX. YKAXKUTE HE Me-
Hee TPEX CBOMCTB.

57. 3ananme 26 Ne 19327

B 4uém MoXxeT 3aKiro4arbCs BHITOJa OTHOLIEHUI MEXIY BOJOPOCIbIO 300XJIOPEIUION U
amE€OOo, B KOTOPOM 4acTo MOCEJIIETCs 3Ta BOJOPOCIb?

58. 3ananme 26 Ne 20366

[IpounTaiite Tekct: KutoBas akyna-KpynHoe Mopckoe xuBoTHOe. HecMoTps Ha 60JbIoe
Teno, AauHoi 20 M, 0oHa coBceM 0e300MaHa, MUTAETCS IJIaHKTOHOM. E€ MOXKHO OTJIHYHATEH OT
JPYTrUX aKyJj MO HaJM4YMI0 Ha KO’KE MHOTOYMCIIEHHBIX Oenbix msaTeH. KutoBas akyna- KUBO-
poAIIAs: POKIAET XKUBBIX aKyIsAT. OII0J0TBOPEHUE Y HEE BHYTPEHHEE.

Kakue kpurepus Buaa onucansl B Tekcte? OTBET NOSCHUTE.

59. 3apanme 26 Ne 20373

VYkaxuTe npumepsl I'yOUTEIbHOTO BIMSHUE YeJOBEKa Ha (IIopy, MOACHUTE B 4EM BbIpa-

KaeTcsl BpeJl BIUSHUSL. YKaXUTe HE MeHee 4 X yHKTOB.
60. 3ananmue 26 Ne 20380

VYkaxuTe He MEHEe YeThIpeX BO3MOKHBIX MOCIEACTBHM, €CIIM B SKOCUCTEME JIyra CHU3UT-

Csl YUCIICHHOCTh HACEKOMBIX-OTIbLIUTENEH.
61. 3ananme 26 Ne 20401

[Ipounraiite TEKCT:

[To BHeHmIHEMY BH]ly TYTOBBIH IIETKOIPS — HEB3pauHast 0ab0uKa ¢ TOJCTBIM, CUIBHO BO-
JIOCUCTBIM TE€JIOM U O€NIbIMU KpPbUIbSIMH, AOCTUTAOIIUMU B pasmaxe 4—-6 cMm. Hecmotps Ha
HaJM4ue KpbUIbeB, 0a00UYKU B pe3ysbTare OJOMAlIHUBAHUS YTPaTHIN CIIOCOOHOCTDH JIETaTb.
Ponnna menkonpsiaa, mo Bceil BepoaTHOCTH, KuTall, 0TKyna, BMECTe C TYTOBBIM JEPEBOM, OH
pacnpoCTpaHUIICs Ha CEBEpP U Ha IOT, HO B JUKOM MpUpOJEe HE BCTpeyaeTcs, pa3BOJAAT €ro B
HOxnoit EBponie, Cpenneit Azun, Ha KaBkaze u B Apyrux peruoHax. I'yCeHHIbI MUTAIOTCS
TOJIBKO JIUCTBhSIMH TYTOBOIO JepeBa. [loaTomy pacrnpocTpaHeHHE LIEIKOBOJCTBA CBS3aHO C
MeCTaMH IPOU3pacTaHus TYTOBOTO JiepeBa (LICIKOBHIIbI).

Kakue kpurepus Buaa onucansl B Tekcte? OTBET NOSICHUTE.
62. 3apanme 26 Ne 20415
Kakue neiicTBus 4enoBeka MPUBOIAT K CHIDKCHUIO OMOJIOTHYECKOTO Pa3HOOOpas3us pac-
TeHUI?
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63. 3ananme 26 Ne 20446
VYkaxuTe U1noaantauuu KpoTa, CBI3aHHbIE C IOJI3€MHBIM 00pa30M KHU3HU.
64. 3ananue 26 Ne 20458
HazoBute He MeHee 4 ciocoO0B COBMECTHOTO MPOKUBAHUS PACTEHUN C PACTEHUSIMU WU
C )KMBOTHBIMH.
65. 3ananme 26 Ne 21516
HazoBute 4eTbipe OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTa OMOreolieHo3a, oOecrednBaro-
1I1e KPyroBOPOT BEIIECTB B MIPUPOJE, U YKAKUTE UX (QYHKIIHH.
66. 3ananme 26 Ne 21573
B pe3ynbrare MiIMTENbHOTO NMPUMEHEHMS SAOXMMHMKATOB Ha MOJIAX MOTYT HaOIIOAaThCs
BCIIBIIIKM POCTa YUCIEHHOCTH BpeauTeneid. OO0bICHUTE, IOYEMY MOTYT MPOUCXOJUTh TaKue
BCIIBIIIKK pOCTa YyUClIeHHOCTU. [IpuBennTe He MeHee YEeThIPEX MPUUMH.
67. 3ananmne 26 Ne 21704
N3BecTHBI mpHUMeEpBl pOCTa YHUCICHHOCTH MOMYJISUUNA B I'€OMETPUYECKONW IPOTPECCHUMU.
Hampumep, 310 pacnpocTpaHeHue Cpean3eMHOMOPCKOW ImiogoBo Myxu B Kamudopuun,
pa3MHOKEeHHE OakTepuil B NMUILEBAPUTEIHHOM TpPaKTE€ HOBOPOXKIACHHOI'O MIIEKOIUTAIOLIETO,
poct B CILIA nonynsuuii oqyBaHYMKOB, 3aBe3€HHbIX U3 EBpomnbl. [IpuBennTe yetbipe npuyu-
HBI, [0 KOTOPBIM BO3MO’KEH TaKOW pOCT MOMYJISLIUH.
68. 3ananmne 26 Ne 21989
[Ipu ucnosib30BaHMHU SITOXMMHKATOB B CEJIbCKOM XO3sHCTBE morudart Bpeautenu. Ilo-
YeMy XUIIHUKU [TOTU0AI0T Yalle, YeM TPaBOsIHbIE )KUBOTHBIE?
69. 3ananme 26 Ne 22003
B onpenenennsie roga HabmoAa1CH PE3KUN POCT YUCICHHOCTH HAaCEKOMBIX, OOBSICHUTE C
KaKMMH OMOTHYECKUMHU (PAKTOpaMH 3TO MOKET OBITh CBSA3aHO.
70. 3ananue 26 Ne 22051
B uéMm mposBiSIOTCS pa3inyus IKOCHCTEM IMIIEHUYHOTO IOJIS U €CTeCTBEHHOro Jiyra?
VYkaxuTe He MeHee YeThIPEX oTanuuil. OTBET MOSICHUTE.
71. 3ananme 26 Ne 22084
Kakue pacreHus: B IpUPOAHBIX YCIOBHSX MOIY4atOT MUHEPAJIbHOE IMTAHUE HE U3 MTOYUBbI
U NOSICHUTE — Kak?
72. 3ananue 26 Ne 22281
OT COXpaHHOCTH MOYBBI U KJIMMAaTa 3aBUCST MPOJOBOJBCTBEHHAs! 0€30MaCHOCTh YeslOBe-
YeCcTBa, OMOJIOTHYECKOE Pa3HOOOpa3ue Momyssauil skocucteM 3emud. [lepeuncnure aHTpO-
MOT€HHbIE (PAKTOPBI, BEAYIIHNE K pa3pyLICHUIO TOYBEHHOTO MOKpoBa. OTBET MOSICHUTE.
73. 3ananme 26 Ne 22412
Cunraercs, 4To Ype3MepHOE NMPUMEHEHUE MHCEKTULUIO0B (BELIECTB, YOMBAIOLIUX Hace-
KOMBIX-BpPEAUTENEH) MOKET MPUBECTH K HAPYIICHUIO MUIIEBBIX LENEH B OKPYXKAIOUIUX OIS
skocuctemax. OObSCHUTE, IOYEMY 3TO MOXKET IPOU30UTH.
74. 3ananne 26 Ne 22440
CymiecTBoBaHKE OOJIBIIOrO YKCiIa BUAOB BBIOPKOB Ha ['ajanarocckux ocTpoBax CUMTAIOT
MIpUMEPOM aJanTUBHOU panuanuu (popmupoBaHue OOJBIIOrO YKCIA CXOIHBIX BUAOB U3 OJI-
HOTO TpeaKoBoro). OOBACHHUTE, MO NEHCTBUEM KAaKUX CHJI MPOU30ILI0 (POPMHUPOBAHHUE pa3-
HOOOpa3HbIX BUOB BbIOPKOB (Ha 3Tane ctaHoBieHus)? Kakue popmbl ecTeCTBEHHOrO 0TOOpa
nericreoBan? OTBET MOSICHUTE.
75. 3ananmue 26 Ne 22742
Cunraercs, 4TO Ha CKJIOHAX XOJIMOB IOJISl HAJI0 paclaxuBaTh NOMEPEK CKIOHA (FOPU30H-
TaJbHO), @ HE BJOJIb (OT BEPLIMHBI K MOAHOXKHIO). OObsICHUTE, TOUEMY HEOOXOIUMO JielaTh
MMEHHO TaK U K YeMY MOKET IIPUBECTH paclallika MoJiel BJOJIb CKIOHA.

175



		2022-03-26T18:21:46+0300
	ФГБОУ ВО ВОРОНЕЖСКИЙ ГАУ




