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IIporpamma pazpabotana B cootBercTBUM ¢ DI'OC cpemnero obirero
06pa3oBaHus

C y4ETOM npuMmepHod nporpammel M.b. Arodonosa, B.1.
Cunornazona «lIporpamma cpesiHero (IoJHOro) 00Imero o0pa3oBaHus 1Mo
ouonoruu. 10 — 11 kimaccel. YriayOneHHBINH ypoBeHb. U31aTEIBCTBO
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TlosicHUTEIBLHASA 3aIMCKA

B cootBerctBum ¢ Ilpukazom Munnpocsenienuss Poccun ot 11 nexaOps
2020r Ne712 «o BHecenuu uzmeneHuit Bo ®I'OC ocHoBHOro u 001IErO
o0pa3oBaHUs», a TAKXKE PEKOMEHIALUA MUHUCTEPCTBA 00pa3oBaHusl, HAYKH
1 MosioniexxHo# nonutuku Kpacnomapcekoro kpast ot 13.07.2021 1. Ne47-01-
13-14546/21; npuMepHOHl mporpaMMON  BOCIUTAHHSA, OJOOPEHHON
peuieHreM  QeepalibHOTO  Y4eOHO-METOAMYECKOTO OOBECIUHEHUS IO
obmemy oOpaszoBaHuto, mpoTokoa oT 2 uioHs 2020 1. Ne2/20 B wactum
paboumx mporpaMM ydeOHBIX MPEAMETOB, KypcoB, KoTopbie ¢ 2021-2022
y4eOHOTr0 ro/ia JOJKHBI COJAEPKAaTh TEMATHMUYECKOE IJIAHUPOBAaHUE, B TOM
YHClie C YYETOM IIPOrpaMMbl BOCIIUTAHUS — ObLIU 100aBJIeHbI OCHOBHbIE
HANPaBJIEHUS BOCHUTATEIbHOWH [1eSITeIbHOCTUM OTHOCSIIHMECH K
AOCTHKEHHI0 JIMYHOCTHBIX pe3y/bTaToB B pasaeie «Ilianupyembie
pe3yJbTaThl M3yYeHHs1 YyueOHOro npeaMera «buoJiorusi» u B pasjeiie
«TemaTnyeckoe NJIAHUPOBAHHE» C ONMpeAeJeHHEM OCHOBHBLIX BH/IOB
Y4eOHOIi eI TeTbHOCTH YUAIIUXCS

Pabouas nporpaMmMa 1o  Ouonorud Uil cpedHed  (TOJIHOIN)
o0mieo0pa3oBarenbHOM HIKOJIBI (MIPO(UIBHBIN ypOBEHB) peann3yercs B
yuebHukax B. . CuBornazosa, 1. b. Aradonosoii «buonorus» nis 10 u
11 xmaccoB (m3nmarenscTBO «Jlpoda») 6a30BbI U YrIyOJEHHBIN YPOBHH.
Astopsl nporpammsl: 1. b. Aragonosa, H. B. babuues, B. 1. Cusornasos.
ITporpamma cocTaBieHa Ha OCHOBE (hYHAAMEHTAIBHOTO SJIpa COJEpKaHUS
obmiero oOpa3oBaHusi U TPeOOBAHUN K pe3yabTaTaM OCBOEHHUS CPEIHETO
(monuHoro) oOmiero oOpa3oBaHus, mpeacTaBieHHBIX B denepanbHOM
roCyJJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

1. TInanupyemsble pe3yabTaThl U3y4eHUs Kypca

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS OCHOBHOM 00pa3oBaTeiabHOU

IIPOrpPaMMBbI IOJIKHBI OTpaXaTh:

1. I'pakaaHCcKOro BOCIIUTAHMUSA (IIPEJICTABICHUS O COLMANBHBIX HOPMax U
IIpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE, TOTOBHOCTH K
pa3zHoo0pa3HOW COBMECTHOM JAESITEIbHOCTU IPU BHIOJHEHUH Y4EOHBIX,
[IO3HABATENIbHBIX 33Ja4, BBINOJIHEHUH HKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX  IPOEKTOB,  CTPEMJICHMs K  B3aUMOINOHHUMAaHMIO U
B3aMMOIIOMOIIH B MIPOIIecce 3TOH yueOHOM NesITeTbHOCTH);

2. IlaTpuoTYeCKOro BOCIHMTAHUS U (POPMUPOBAHUS POCCHICKOI



UIEHTHYHOCTH (LCHHOCTHOTO OTHONICHUS K OTEYECTBEHHOMY
KYJIbTYPHOMY, HUCTOPUYECKOMY
MHAYYHOMYHACJIE/IUI0, IOHUMaHHUsI3HAUCHHSI
XUMHAYECKOHHAYKHUBKHU3HICOBPEMEHHOT000IIeCTBA,CIIOCOOHOCTHBIIA
J€TbJOCTOBEPHOMUH(POpMaLeionepe10BbIX J0CTHKECHUAXNOTKPBITH
SAXMUPOBOM HMOTEUYECTBEHHOM XWMHH, 3aUHTEPECOBAHHOCTH B
Hay4HBIX 3HAHUSIX 00YCTPOUCTBEMUPANOOIIECTBA);

. JIyXOBHOTO M HPABCTBEHHOI0 BOCIMTAHUS [eTeil Ha OCHOBe
POCCHIICKUX TPAJMUUOHHBIX IEHHOCTEH (TOTOBHOCTH OLIEHUBATh CBOE
MIOBE/ICHUE U MOCTYNKU CBOMX TOBapULIEH C MMO3ULIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C Y4ETOM OCO3HAHMsI ITOCIIEICTBUI TOCTYIKOB);

. IIpuoGmenuss ngereii K KyJIbTYPHOMY Hacjeaulo (JcTeTHYecKoe
BOCIIUTAHME);

. Honmyasipu3anuu Hay4yHbIX 3HaHuii cpean nered (LlemnocTn
HAy4yHOro mno3HaHus) (MupoBo33peHUECKUX npeacTaBIeHUI
COOTBETCTBYIOILIUX  COBPEMEHHOMY YPOBHIO Pa3BUTHsI  HAyKu U
COCTABJIIOLIMX OCHOB JUISl MOHMMAHHS CYIIHOCTH HAay4YHOW KapTHUHBI
MUpa; TpeACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PpPa3BUTHS
IPUPOJBI, B3aUMOCBA3SIX YEJIOBEKAa C MPUPOAHOM cpeloi, O poiu
mpeiMera B TO3HAHMM OSTUX 3aKOHOMEPHOCTEH; I103HaBaTENIbHbBIX
MOTHBOB, HAIIPABJICHHBIX Ha MOJY4YEHHE HOBBIX 3HAHUU IO NPEAMETY,
HEOOXOJIUMBIX JJIsi OOBSICHEHUsI HA0JII0/Ia€MbIX IPOLECCOB U SIBJICHHIA;
MO3HaBaTENbHOM U MH()OPMAITMOHHON KYJIbTYpPbI, B TOM UYHCJI€ HABBIKOB
CaMOCTOSITENIbHOM  paboThl €  y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
JIUTEPATYpOH, JIOCTYITHBIMU TEXHUYECKUMU CpeICTBaMu
MH(OPMALIMOHHBIX TEXHOJOIHH; MHTEepeca K OOy4YEeHHI0O U TO3HAHMIO,
M0003HATENIFHOCTH, TOTOBHOCTU M CIIOCOOHOCTH K €amM000pa30BaHUIO,
WCCTIEOBATENIbCKON  JEeATETbHOCTH, K  OCO3HAaHHOMY  BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM);

. ®u3n4yecKoro BOCIMTAHUS M (POPMUPOBAHUS KYJBTYPbI 310POBbS
(0co3HaHUS LIEHHOCTH HW3HHU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0pPOBBI 00pa3 IKW3HH, OCO3HAHUS
MOCTEJICTBUM W HENpHUATHS BPEOHBIX MPUBBIUEK, HEOOXOIUMOCTH
coOIIroIeHUs TTpaBuIl 0€30MaCHOCTH B OBITY M peabHON KU3HH);

. TpynoBoro Bocnutanusi 1 NpoecCHOHAIBHOIO CAMOOIpeIe/IeHUsI
(KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4yeOHO-  MCCIIEJIOBATENbCKOM, TBOPUECKOW M JOPYruxX  BUAAX
NesITeNbHOCTH; HMHTEpeca K IPAKTHUYECKOMY H3Yy4deHHIO0 INpodeccuil u
TpyAda pa3Iu4HOrO poJa, B TOM 4YHCIE€ Ha OCHOBE IIPUMEHEHHUS
IOPEIMETHBIX  3HAaHWH, OCO3HAaHHOTO  BBIOOpPA  MHAMBHUIYAIBHOM



TPACKTOPUU TIPOJOJDKCHUSI OO0pa3oBaHUsI C y4ETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K MpPEIMETy, OOIIEeCTBEHHBIX HHTEPECOB H
moTpeOHOCTEN);

8. DKOJI0rM4ecKoro BOCHUTAHUS (PKOJOTMYECKH  LEIecO00pa3HOro
OTHOIICHHS K TPUPOJIC KaK MCTOYHHKY JKU3HM Ha 3emiie, OCHOBE e€
CYIIECTBOBAHMSI, IMOHMUMAHHUS IIEHHOCTH 3JI0POBOTO H 0E€30IMacHOro
o0Opa3a JKM3HH, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY
(U3MUECKOMY H TICUXUYECKOMY 37I0POBBIO, OCO3HAHUS IIEHHOCTH
COONIIOJICHHSI TIpaBWJI  O€30MAacHOTO TOBEACHUS MpH  padboTe ¢
BEIIECTBAMM, a TaKXKE B CHTYAIHSIX, YTPOXKAIOMIUX 3OPOBBIO U JKU3HH
JIO/ICH; CIIOCOOHOCTH MPHUMEHSATh 3HAHUS, MOJIyd4aeMble NMPH U3YYCHUHU
mpeaMeTa, JUIsl PEIICHUs 33]1a4, CBS3aHHBIX C OKPYKAIOIIEH TPUPOTHOM
Cpeloi, TOBBIIICHUS YPOBHSI DKOJOTHYECKOW KYJIbTYPHI, OCO3HAHHUSI
rJI00ATFHOTO XapaKTepa IKOJOTHISCKUX MPOOJIEM U IyTeH WX PEIICHHUS
MOCPEIICTBOM METOJIOB MPEJIMETA; SKOJIOTHYSCKOTO MBIILUICHHS, YMEHUS
PYKOBOJICTBOBATbCSI MM B II0O3HABaTEIbHOW, KOMMYHUKATHBHOW U
COIMAJILHOW MIPAKTHUKE).

MeranpeamMeTHble pe3yJibTaThl OCBOCHMS OCHOBHOI 00pa3oBaTelbHOMN
IIPOrpaMMBbl JIOJDKHBI OTPaXKaTh:

1) yMeHHe caMOCTOSITENIbHO ONPENENATh LEeNH AESITEIbHOCTU U COCTaBIATh
IUIaHbI AEATEIbHOCTH; CAMOCTOSITENIHO OCYILECTBIISTh, KOHTPOJIUPOBATh U
KOPPEKTUPOBaTh JIEATEIbHOCTh; HMCIOIb30BaTh BCE BO3MOXKHBIE PECYpPCHI
JUI  JOCTHIKEHUs TIOCTABJICHHBIX IeJled W pealu3alMd  IUIAaHOB
NeSITeNIbHOCTH;, BBIOMPATh YCIIEIIHbIE CTPATETUH B Pa3IMUHBIX CUTYaIUsX;
2) yMeHHMe NpOIYyKTMBHO OOLIaTbCs M B3aUMOJCHCTBOBaTh B Ipoliecce
COBMECTHOHN JI€ATENIbHOCTH, YYUTHIBATH MO3UIMH JPYTUX YYaCTHHUKOB
JesTeIbHOCTH, Y3PPEKTUBHO pa3zperiaTb KOHQIUKTHI;

3) BnajeHWE HaBbIKAMHU IO3HABATENIbHOM, y4eOHO-UCCIIEOBATEIbCKON U
MIPOEKTHOM J1eATEIbHOCTH, HaBbIKAMU Pa3pelIeHus MpoosieM; ClIOCOOHOCTb
U TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJOB  pELICHHS
MIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

4) TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOATENbHOW WH(OPMAIMOHHO-
[I0O3HABATEIbHOM  JI€ATENbHOCTH, BIAJACHUE  HABBIKAMHU  IOJIYYEHUS
HeoOxonuMoi uHGpOpManMM U3 CcIOBapell pa3HBIX THUIIOB, YMEHUE
OPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(POPMALUHU, KPUTHUYECKU
OLIEHMBaTh U HUHTEPNPETHPOBATH HHMOPMALMIO, [OJIYy4aeMyl U3
Pa3IMYHbBIX HCTOYHUKOB;

(B pen. Ilpukaza Munoopuayku Poccun ot 29.12.2014 N 1645)



5) yMEHUE HCITOJTh30BaTh cpencTa WH(pOPMaAITMOHHBIX u
KOMMYHMKAIlMOHHBIX ~ TexHonorut (manee - WKT) B pemenHun
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpraHU3allMOHHBIX 3a1a4 ¢
coOnroieHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHEI,
pecypcocOepeKeHus:,  MPaBOBBIX M JITUYECKHMX  HOPM,  HOPM
nH()OPMAIMOHHON 0E30MaCHOCTH;

6) yMEHHE ONpeNeNsTh Ha3HAueHUE W (YHKIUU Pa3IHMYHBIX COIHAIHHBIX
WHCTUTYTOB;

7) yMeHHE CaMOCTOSATEIBHO OICHMBATh W TMPHUHUMATh PpEIICHUS,
OTPECTSIONIUE CTPATETHUIO TMOBEIACHUS, C YYE€TOM TPaXJTaHCKUX H
HPaBCTBEHHBIX [IEHHOCTEHH;

8) BiameHue S3BIKOBBIMH CPEACTBAMH - YMEHHUE SICHO, JIOTHYHO M TOYHO
u3jaraTh CBOK TOYKY 3pCHUS, HCIIOJIB30BaTh aJCKBAaTHBIC S3bIKOBBIC
CpeACTBa;

9) BnaseHWEe HABBIKAMU [I03HABATEIBHON pe(IEKCUM KaK OCO3HAHUS
COBEPIIAEMBIX JCUCTBHIA M MBICTUTEILHBIX MPOIECCOB, UX PE3yIbTATOB U
OCHOBAHHWM, TPAaHUI] CBOCTO 3HAHUS W HE3HAHWsS, HOBBIX MO3HABATEIBHBIX
3a/1a4 U CPEJICTB UX TOCTHKEHUSI.

"buonorus" (yriyOneHHBIH YpOBEHb) - TpeOOBaHUS K HNpeAMETHbIM
pe3yJibTaTaM OCBOCHHUS YIIyOJEHHOro Kypca OWOJOTUM  JIOJKHBI
BKJIIOUaTh TpeOOBaHMSI K pe3ylbTaTaM OCBOEHHUS 0a30BOro Kypca U
JIOTIOTHUTEIBHO OTPAXKATh:

1) chopMHUpPOBAHHOCTH CHUCTEMBI 3HAaHUH 00 OOHUX OHOJOTUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX;

2)  chopMUpPOBAaHHOCTH YMEHHH  HCCIIEIOBaTh W  aHAJIU3UPOBATH
Ouosiornyeckue OOBEKTHI M CHCTEMBI, OOBICHATH 3aKOHOMEPHOCTH
OMOJIOrMYECKUX TNPOIECCOB U SBJIEHMM; NPOTHO3UPOBATH IOCIEICTBUS
3HAYUMBIX OMOJIOTHYECKUX MCCIEIOBAHUNL;

3) BiageHWe YMEHMSIMH BBIIBUTaTh TUIOTE3bl HA OCHOBE 3HAHHUI 00
OCHOBOIIOJIAralOMIMX OHOJOTMYECKUX 3aKOHOMEPHOCTAX WU 3aKOHaX, O
MPOWCXOXKACHUN W CYIIHOCTH JKU3HH, TJIOOQIBHBIX W3MCHECHHIX B
ouocdepe; NPOBEPIATH BBIABUHYTHIE THUIIOTE3bl SKCIEPUMEHTAILHBIMH
cpeacTBamMu, GOpMyIUpPYs LENb UCCIIEeI0BaHUS;

4) BrnajeHWe METOJaMH CaMOCTOSATEIbHOW IMOCTAHOBKH OMOJIOTHYECKUX
OKCIIEPUMEHTOB,  OIMUCaHMWs, aHalu3a U  OLEHKHM  JOCTOBEPHOCTH
IIOJIyYEHHOT'0O pe3yNbTara;

5) chopMHPOBAHHOCTh YOEKIEHHOCTH B HEOOXOIUMOCTH COOJIFOACHUS



ATHYCCKUX HOPM M OKOJIOTHYECKHX TPeOOBaHUN TMPH MPOBCACHUM
OUOJIOTMYECKUX UCCIIEIOBAHUN.

2. Copepxanue yueoHoro npeamera «buosorus»

10 KJITACC

BBenenue B 0MoJ10rUI0.

PA3JIEJI 1. buonorus kak Hayka; METOJbl HAYYHOI'O MMO3HAHUS.
buonorus kak Hayka; mpeaMeT U METOAbl u3ydyeHus B Ouosoruu. Obmas
Owonorusi — ydeOHas IUCHUIUIMHA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX
BO3HHKHOBEHHUS, Pa3BUTHS M MOJJepkaHus Xu3HU Ha 3emue. Obmas
OWOJIOTHS Kak OJWH W3 WCTOYHUKOB (OPMHUPOBAHUS JIHATICKTHKO-

MaTepUaTUCTUYECKOTO MHPOBO33PEHHUS. OO01ebrnoaornveckme
3aKOHOMEPHOCTH — OCHOBAa pPAalMOHAJIBHOIO IPUPOJIONO0JIb30BAHNUS,
COXpaHEeHUs OKpY’Karouien cpenbl, MHTEeHCUpUKau

CENbCKOXO3SMCTBEHHOTO  NPOU3BOACTBA W  COXPAHEHHS  30POBbS
yenoBeka. CBA3p OMONOTMYECKHX MUCHUIUIMH C JPYTUMU HayKaMu
(xumumeit, ¢usukoi, reorpadueit, actpoHoMuel, ucropued u ap.). Pomb
Oouonorud B (OPMUPOBAHUU HAYYHBIX TpeACTaBleHHA o Mupe.JKH3Hb Kak
(dhopma cyliecTBOBaHUS MaTEPUH; OTPEICICHUE TOHITHUS «OKU3HbY. KU3HB
1 J)KMBOE BEIIECTBO; KOCHOE, OMOKOCHOE M OMOTEHHOE BEIIECTBO OHOCHhEPHI.
YpoBHU OpraHu3anuy >XMBOWM MaTE€PUU U TPUHIMIBI HX BBIJIEICHHUS;
MOJIEKYISIPHBIM, CyOKJIETOYHBINA, KJIETOUYHBIN, TKAHEBBIM M OPTaHHBIMH,
OpraHU3MEHHBIH, NOMYJISUOHHO-BUJIOBOM,  OMOLEHOTHYECKHH U
O6uochepHbIil ypOBHU OpraHU3aIMU KUBOTO.

OcHOBHBIE CBOMCTBa >XKHMBOTO. EMMHCTBO XHWMHYECKOTO COCTaBa >KHBOM
MaTepuH; OCHOBHBIE TPYNNbl XHUMHYECKUX JJIEMEHTOB U MOJIEKYII,
oOpasyromue JKHBoe BemecTBo Ouocdeprl. Kierounoe crTpoeHHe
opranm3MoB, Hacensommx 3emmo. OOMeH BemecTB (MeTaboOmu3M) U
CaMOPETYJISIUSA B OMOJIOTUYECKUX CHCTEMax; MOHATHE O TOMEOCTa3e Kak
00  00s3aTenbHOM  YCJIOBHM  CYIIECTBOBAaHHS  JKUBBIX  CHCTEM.
CamoBocnpoun3BeicHNe; HACIEICTBEHHOCTh U M3MEHUYMBOCTh KaK OCHOBA
CYILIECTBOBAHUS KMBOIM MAaTepUHU, UX MPOSBICHUS HA PA3IUUYHBIX YPOBHIX
opranuzauuu >kuBoro. Poct u pasButue. Paznpaxumocts; (Hopmbl
n30UpaTenpHOM  peakuuu OpraHM3MOB HA  BHEIIHHE  BO3JACUCTBUS
(6e3ycmoBHBIE M YCIOBHBIE pe(IIeKChl; TaKCUCHI, TPONMU3MBI U HACTHH).
PUTMHYHOCTH MPOIECCOB KUZHEACATEIHLHOCTH, OMOJIOTHUYECKUE PUTMBI H
UX aJanTUBHOE 3HayeHue. JIMCKpEeTHOCTh JKMBOIO BEIIECTBA U



B3aMMOOTHOLIEHHE  YacTH u nenmoro B OuocHucTeMax.
DHepro3aBUCUMOCTbH KUBBIX OPTaHU3MOB; (POPMBI IO TPEOICHUS SHEPTUH.

PA3JIEJI 2. Knerka.llpeamer u 3agaun HUTONOTHH. METOBI U3ydEHUS
OMOJIOTHUU: CBETOBAas U AJEKTPOHHAS MHUKPOCKONUS; OMOXMMHYECKUE U
MMMYHOJIOTHYECKHE MeTonAbl. JlBa THUma KJIETOYHOM OpraHu3aluu:
MIPOKAPUOTUYECKHUE U DYKAPUOTHYECKUE KIEeTKHU. XMMHUUYECKash OpraHu3alus
KMBOTO BEIIECTBA.DJIEMEHTHBI COCTaB JKMBOTO BEIIECTBA OHOCHEPHI.
PacnipocTpaneHHOCTh 37IEMEHTOB, X BKJIaJ B 00pa3oBaHueE )KMBOM MaTEepUU
U OO0BEKTOB HEXHMBOW MPUPOJBL. MakKpodIeMEeHTbI, MUKPO3JIEMEHTBI; UX
BKJIaJ] B 00pa3oBaHME HEOPTaHMYECKUX U OPraHMYECKHX MOJIEKYJ KUBOTO
BeulecTBa. Heopranmueckue MOJEKYIbl >KUBOTO BEILIECTBAa: BOJA;
XUMUYECKHE CBOHCTBAa U  OHOJOTMYECKass poOJib:  PaCTBOPHUTEIb
rUApOoQUIBHBIX ~ MOJIEKYJ, Cpela  NpPOTEeKaHUs  OMOXMMMYECKUX
MIpEeBpaIleHU; poJib BOJIbI B KOMITapTMEHTaIN3alun u
MEXMOJIEKYJISIPHBIX B3aUMOJEHCTBUAX, Temoperyasiuuu u ap. Conn
HEOPraHWYeCKUX KHUCIOT, HUX BKJIaJ B o0ecreueHrue MpoIecCOB
KU3HEICITENILHOCTY W TOJJepXKaHUe romeocrtaza. Poiib KAaTMOHOB U
aHMOHOB B O00€CIEYeHUH TPOIECCOB KHU3HeaesTenpHOoCcTH. OcMoc U
OCMOTHYECKOE JaBJICHHE; OCMOTHYECKOE MOCTYIJIEHUE MOJIEKYJ B KJIETKY.
BydepHbie cucTeMbl KIIETKH U OpraHU3Ma.

Opranuyeckue MoJekyibl. buonornueckue mnonumepsl —  O€JKH;
CTPYKTypHas  OpraHu3ainus (IepBUYHAs, BapUaHThl  BTOPUYHOM,
TpeTUYHasi U YeTBEPTUUHAS CTPYKTypHas OpTraHMU3alusi MOJIEKYJ Oelka U
XUMUYECKUE  CBS3H, ux oOpasyomue). CpoiictBa  OeNKOB:
BOJIOPACTBOPUMOCTb, TE€PMOIaOUIBLHOCTb, MOBEPXHOCTHBIN 3apsiA U Jp.;
JeHaTypauus (o6paTumas U HeoOpaTumas), peHarypanus;
OMOJIOTrMYECKUIl CMBICII U MpakTHueckoe 3HaueHue. DyHKIUU OeIKOBBIX
MoJiekyn. buonorndeckue kartamuzaTopbl — O€nKH, KilaccuuKauus, UX
CBOMCTBA, pOJb OEIKOB B 0OECIEUEHHH IMPOILIECCOB KUZHEACITEIbHOCTH.
VYrneBoabl B JKU3HM PAacTEHUH, KUBOTHBIX, TPUOOB U MUKPOOPTraHU3MOB.
CTpyKTypHO-QYHKIIMOHAIBHBIE ~ OCOOEHHOCTM  OpraHu3al  MOHO-U
mucaxapuaoB. CTpoeHuMe M OMOJIOTHYECKAss pOJIb OUOMOIUMEPOB —
noncaxapuoB. JKuUpbl —  OCHOBHOM  CTPYKTYPHBIH  KOMIIOHEHT
KJIETOYHBIX MeMOpaH M MCTOYHHUK dHepruu. OCOOEHHOCTH CTPOCHHS
KHUPOB U JUIIOUJIOB, JIeXKAIIHe B OCHOBE UX (DYHKIIMOHAIBHOW aKTUBHOCTH
Ha YypOBHE KJIETKM U uenoctHoro opranmsma. JHK — Monekynbl
HACJIC/ICTBEHHOCTH;  UCTOpUS  M3y4YeHHUs.  YPOBHU  CTPYKTYpHOM
OpraHM3all{; CTPYKTypa  MOJIUHYKICOTHAHBIX  LENEH, IpPaBUIIO
KOMILIEMEHTap-HOCTH{ npasuio Yapeaggpa'), neoiinas crnmpanb



(Yorcon u Kpuk); Omonormueckas ponb JIHK. I'enermueckumii kon,
ceoricrBa koma. Penymmkanusa JHK, mnepemaua HacinencTtBeHHOH
uHbopMalMu U3 MOKOJIeHUs B mokojeHue. Ilepenaua HacnencTBeHHOH
uHdopmanuu U3 sapa B nuroruiazmy; tpanckpunius. PHK, crpykrypa u
¢byukiuu. VHpopManMoOHHBIE, TpPAHCIOPTHBIE, pUOOCOMANbHbIE H
perymsaropasie  PHK. «Manbie» MONEKynasl M WX pPOIb B OOMEHHBIX
nporeccax. ButaMuHbL: CTpOeHHE, UCTOYHUKHU MOCTYIUIEHHs, QYHKIUHU B
OpraHu3Me.

Omnpenenenue HYKICOTHIHBIX I1OCIEI0BATEIbHOCTEH (CEKBEHHMPOBAHUE)
FEHOMOB pACTEHUH M JKUBOTHBIX. ['e€HOM uyenmoBeka. ['eHeTnueckas
MHXXEHEpUsl; TeHOAMAarHOCTUKAa U TeHoTepanus 3a0o0sieBaHUI yejIoBeKa U
KUBOTHBIX.

Crpoenne u (QyHKUMM NPOKAPUOTHYECKON KJieTkH. I[lapcTBO
[Ipokapuotsl (poOsiHKHM); cUCTEMAaTHKa W OTACIbHBbIC IMPEICTaBUTEIIN:
nuaHobakTepuy, Oakrepuum M MHKoIUIasMbl. Popma U pazMepsl
[IPOKapUOTHYECKUX KJIeToK. CTpoeHue UIUTOIIa3Mbl OaKTepuaabHOU
KJICTKH; JIOKaJIU3alusl (epMEHTHBIX CUCTEM M OpraHu3alus MeTadoanu3Ma
y mnpokapuoT. I'eHernueckuil anmapar OakTepuil; 0cOOEHHOCTH

peanuzanuu HACJEeJICTBEHHON uH(popMaIy. Ocobennoctu
KUBHENCITENIbHOCTH  OakTepuid: aBTOTpodHBIE U  TeTepoTpodHbIE
OakTepuu; a’poOHbBIe u aHa’pOOHBIE MHKPOOPTaHU3MBI.

Cnopoobpa3oBanue U ero OUojornyeckoe 3HaueHue. PazMHoxeHuUe,
nosnoeou npoyecc y oaxmepuil, pekomobunayuu. MecTto U pojb
MPOKapUOT B OMOIIEHO3aX.

Hexnerounbie ¢opmbl xu3Hu. Bupycebl u Gakrepuodarun. Bupycbr —
BHYTPHUKJIETOUHBIE TIApa3UThl Ha T'€HETUYECKOM ypoBHE. OTKpbITHE
BHPYCOB, MEXaHWU3M B3aUMOJECUCTBUS BUpyCa M  KIJIETKH,
WH(PEKIMOHHBINA Tpolecc. BepTUKanbHbI U TOPU3OHTAIBHBIA THII
nepenayn  BUpycoB. 3abosieBaHUS JKMBOTHBIX M  pacTEHHH,
BbI3bIBa€Mble BUpycaMu. BupycHble 3a00jieBaHusI, BCTpeUaronuecs
y uenoBeka; rpunm, rematut, CIINJl. Bakrepuodaru.

Kaerounass teopusi. KiieroyHass Teopusi CTPOEHHUSI OPraHU3MOB.
Hctopust pa3Butus KieTouHod Teopuu; padborsl M. llnelinena, T.
IIIBanna, P. bpoyna, P. BupxoBa m apyrux ydeHbiXx. OCHOBHBIE
IIOJIOKEHUS KIIETOYHON TEOPHUH; COBPEMEHHOE COCTOSIHUE KIIETOYHOM
TEOPUH CTPOECHUS OPraHU3MOB. 3HAYCHUE KJIETOYHOW TEOpHUU IS
pa3BUTHUS OUOJIOTUH.

DykapuoThueckas KieTka. [{urominazMa 3yKapuOTHUECKON KJIETKH.
MemOpaHHBIE OPUHLMII OPraHU3aIUM KJIETOK; CTpOeHHEe Ouo-
JIOTUYECKOW MeMOpaHbl, Mopdoigorudeckue M (PyHKIIMOHATIBHBIC



0COOEGHHOCTH MeMOpaH  pa3IMYHBIX  KJIETOYHBIX  CTPYKTYD.
OpraHeasl MATOILIA3MBI, UX CTPYKTypa U GyHKIuu. HapyxHas
muTomnjgasMaTuye-ckass MeMmOpaHa, »JHAOMNJIa3MaTHU4YecKasi CeTb,
annapar l'oapaXM, JM30COMBI; MEXAaHHU3M BHYTPHUKIETOYHOIO
nuIeBapeHnusi. MUTOXOHAPUN — DPHEPrEeTUUECKUE CTAaHIUU-KJIETKHU;
MEXaHU3Mbl KJIETOYHOTI'O AbIXaHUs. PHOOCOMBI M MX y4dacTHUE B
npoueccax tpaHcaauuu. Kierounslii neHTp. OpraHouipl ABUKEHUS:
KTYTUKH MW pecHUYKHU. [lurockener. CrienuaibHbIE OPraHoUAbI
LUTOIJIA3MBbl: COKpAaTHUTEIbHBIE BAaKyoJu WU Jp. BzaumonencrBue
OpTraHOUJI0B B 00ECIICUeHUH TIPOLIECCOB MeTabonu3mMa. OcoOeHHOCTH
CTPOEHHUSI PACTUTEJIBHBIX KJIETOK; BAaKyOJIM W ILIACTUAbL. Buabl
IJIACTH, WX CTPYKTypa © (QYHKIMOHAIBHBIE OCOOCHHOCTH.
Knerounass crtenka. OcCOOEHHOCTH CTPOEHHS KJIETOK TpUOOB.
Bxirouenusi, 3Hau€HHUE U pOJIb B META00IN3ME KIIETOK.

KierouHoe sapo — LEHTp YHOPaBIEHUS KU3HEACITEIbHOCTHIO
kiaeTkd. CTpyKTypbl KJIE€TOYHOrO siapa: sjaepHass 000JIoYKa,
XpoMaThH  (TETEpOXpOMATUH HU  DYXPOMATHH),  SJAPBIIIKO.
Kapuonmnasma; XUMHUYECKUMN COCTaB u 3HAYCHUE TSt
JKU3HeIesATeNbHOCTH sapa. JuddepeHuunanbHas akTUBHOCTh I'€HOB;
SyXpoMaTuH. XpomocoMbl. CTpyKTypa XpOMOCOM B pa3jHWyHbIC
NEePUOJbl KU3HEHHOIO IHKJIa KJIETKH; KapUOTHUIN, IOHSITHE O
TOMOJIOTHYHBIX XpoMoOcoMax. JIUIMJIONIHBIN U TarIOUIHBIA HAOOPHI
XPOMOCOM.

Knerounsie TexHonoruu. CTBOJIOBBIE KJIETKH W TIEPCIEKTHUBBI HX
MpPUMEHEHUs B Onoyoruu u MenuuuHe. KioHupoBaHue pacteHuil u
J)KUBOTHBIX.

Pasznea 3. Opranusm.

O60Men BemiecTB B KJieTKe (MeTa6oau3m).OOMEH BEIIECTB H
OpEBpPALICHUE DHEPTUU B KIETKE — OCHOBA BCEX MNPOSIBICHUN €€
JXKU3HeAesTenbHOCTH. KaTtanuTudeckuii xapakTep peakiuii oOMeHa
BemiecTB. KoMmapTMeHTanmu3aiusi MPOIIECCOB MeTadoau3mMa |
Jokanuzaus — cneuuduyeckux — pepmMeHToB B MeMOpaHax
ONpeaeIEeHHBIX KJIETOYHBIX CTPYKTYD. ABTOTpOdHBIE u
rerepoTpodHbie OpraHu3Mbl. IlmacTudyeckuii M DHEPTrETHUECKHUH
o6MmeH. Peanuzanus HacnencTBeHHOM nHpopMmauu. buonornueckuit
CUHTE3 O€JIIKOB U Opyeux opeaHuyeckKux MoJeKyl B KIIETKE.
Tpanckpunuusi; ee cymHocTb U mexanusM. I[Ipoueccunr uPHK;
buonocuyecKull cmulicl U 3HayeHue. TpaHCHSIOUS, CYLIHOCTb U
MEXaHNU3M. DHEepreTuuecKui oOMeH; cTpykrypa u QyHkuuu ATO.
OTtanbl 3HEpreTudeckoro oomeHa. [loAroToBHTENbHBIN 3Tam, POJb



IM30coM; HenoiHoe (OeckuciaopoaHoe) pacmiernsienue. IlomHoe
KHUCJIOPOJTHOE OKHCJIICHUE; JIOKaJIU3alust MPOLIECCOB B
MUTOXOHIpUsAX. CompsbKeHUe pacUISIVICHUs! TIIIOKO3bl B KIJIETKE C
pacmagom u cuHTe3oM AT®. dorocunre3; cBeroBas ¢aza H
OCOOCHHOCTH OpraHu3aliu TUJIAKOWJOB TpaH, HSHEpreTuyeckas
eHHOCTh. TemHoBass (as3a QorocuHTE3a; MNPOILECCHl TEMHOBOU
(bazbr; ucrionp3oBanue Heprun. Xemocunres. [IpuHIUIIBI HEPBHOM U
SHJAOKPUHHOM PEryJsiiuM MOPOIECCOB MNPEBpPAIICHUS] BEIIECTB U
SHEPTUHU B KJIETKE.

ZKu3HeHHBIN UMK  KJIeTOK.KieTkn B MHOIOKIETOYHOM
OpraHusMe. [Tonsitue o nuddepeHInpoBKe KJIETOK
MHOT'OKJIETOYHOTO oOpraHu3Ma. JKU3HEHHBIM LMK KJIETOK. TkaHu
opraHusMa ¢ pa3HOW CKOPOCThIO KJIETOYHOTO OOHOBJICHUS:
OOHOBJISIONIIHECS, PACTYIIHE U CTaOMIbHBIC. Pa3MHOXXEHHE KIISTOK.
MuTtoTruyeckul UUKiI: uHTepdaza — IMepruo] MOATOTOBKU KJIETKH K
nenennto, penyrumkanus JIHK; wmuto3, ¢da3sl MHTOTHYECKOTO
JeNeHussT W IpeoOpa3oBaHHs XpPOMOCOM B HHUX. Mexanusm
obpaszosanus eepemeHa OejleHUsl U pacxoxcoeHus O00YepHUX
Xxpomocom 6 anaghaze. BHUOJIOTHYECKHUH CMBICII  MHTO3a.
Bbuonornueckoe 3HadeHue muTo3a (Oecmojioe pa3MHOXKEHHE, POCT,
BOCHOJIHEHHE  KJIETOYHBIX TOTePh B  (U3HOJIOTHYECKUX H
naroJjiorudeckux ycioBusix). [lonstue o perenepanuu. HapyweHnus
UHMEHCUBHOCMU  KJIeMmO4H020 pPA3ZMHONCeHUs U 3a001e8aHuUsl
yenogexka u HCU8OmMHblx', mpoguueckue s136vl, 00OPOKAUECMBEEHHbIE
U 310KauecmeenHvie ONYXoau u op.

PazmHoxkenue opranusmoB.becnoJioe pa3mMHoXKeHMe PpACTeHUH H
KUBOTHBIX DopMbI 0ecronoro pa3MHOXKEHUS: MUTOTHUECKOE JelieHue
KJIETOK OJTHOKJIETOYHBIX; CropooOpazoBaHue, MMOYKOBaHUE y
OJTHOKJIETOUYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB; BETE€TaTUBHOE
pa3sMHOKeHHE. buomornuecknii CMBICT M SBOJIOIMOHHOE 3HAYCHUE
0ecrosoro pa3MHOKEHHS.

IHosnoBoe pasmHoskeHue. [1010Boe pa3MHOXKEHUE PACTEHUM W JKUBOTHBIX.
[lonoBasi cucrema, opraHbl MOJOBOTO Pa3MHOXKEHUS MIIEKOMUTAIOIINX.
I'amerorenes. Ilepronbr 00pa3oBaHUs TMOJOBBIX KIETOK: Pa3MHOXKEHUE H
poct. Ilepuon co3peBanus (meito3); mpodaza | u mpoueccel, B Hel
MIPOUCXO/ISIIINE: KOHBIOTAINS, KPOCCUHTOBEpP. MexaHu3M, TeHETHYECKUE
MOCIIEJICTBUSL M OMOJIOTMYECKH CMBICI KPOCCHHTOBepa. buonormueckoe
3HaYeHHE W OWoJorndecKkuid cMmbpica Mmeio3a. Ilepuon ¢opmupoBanus
MOJIOBBIX KJIETOK; CYIIHOCTh M OCOOCHHOCTH TedeHus. OcoOeHHOCTH
criepMaToreHe3a u oBoreHe3a. OceMeHeHHE U OILIO0TBOpeHue. MoHO- U



noyMcriepmusi; Oumosiornyeckoe 3HaueHue. HapyxHoe u BHYTpeHHee
omnonoTBopenue. [lapreHorene3. Pa3BuTue MOJSOBBIX KJIETOK Yy BBICHIUX
pacTeHuii; IBOWHOE OILIOI0TBOPEHUE. DBOIIOLMOHHOE 3HAUEHUE MTOJIOBOTO
Pa3MHOKEHHUS.

NuauBuayajbHoe pa3BUTHE OPraHU3MOB. DMOPHOHAJIbLHOE pa3BUTHE
KUBOTHBIX. TUIIBI SHLEKIETOK; MOJSAPHOCTh, PACHPEACICHUE XKEITKa M

FeHETUYECKUX JIETePMUHAHT. O6om0uku qina; aAKTHBAaLIML
OIUIOIOTBOPEHHBIX SIUIEKIETOK K pa3BUTHIO. OCHOBHBIE 3aKOHOMEPHOCTH
npobiieHus; oOpa3oBaHHE OJHOCIOWHOTO 3apojiplllla —  OJacTyIbI.

lacTpynsanus; 3aKOHOMEPHOCTH 00pa30BaHMs ABYCIOWHOTO 3apojbIia —
racTpyibl. 3apoJbllIeBble JUCTKM U UX JayubHeimmas auddepeHnmrpoka.
[lepBuuHbIi OpraHoreHe3 (nelipynsauus) 51 JlajbHeNIIast
muddepeHIIpoBKa  TKaHeW, oOpraHoB M cucrteM.  Perymsanus
SMOpPUOHAILHOTO Pa3BHUTHS; ACTEPMUHAIUS U SMOPHOHATIbHAS WH YKL,
Ponp HepBHON M 3HIOKPUHHON CHUCTEM B 00ECIEYEHHM SMOPHUOHAIBHOIO
pa3BUTHS OpPraHU3MOB. YIPABJICHHE PAa3MHOXKXEHHEM PpACTCHUH H©
’KUBOTHBIX. VICKyCCTBEHHOE OCEMEHEHHE, OCeMeHeHHe INVItro, mepecaaka
3apoasbiiedi. KioHMpoBaHME pacTeHMM M IKUBOTHBIX; IEPCHEKTUBbI
CO3/1aHHsI TKAHEH U OPraHOB YEJIOBEKA.

ITocTamMOpuoHanbHOEe pa3sBUTHE KMBOTHBIX. 3aKOHOMEPHOCTH
nocTAMOPHOHANIBHOTO Nepro/ia pa3BuTus. Hempsimoe pa3BuTHe; NOTHBINA U
HemoMHbld  Metamop¢o3.  buonormyeckuii  cMbpIcn  pa3BUTHUS  C
metamopdo3oM. Craauu MOCTIMOPHOHAIBHOTO pa3BUTHA  (JIMYMHKA,
KYKOJIKa, uMaro). [Ipsamoe pa3BUTHE: J10-pENpPOyKTUBHBIN,
PENPOAYKTUBHBIN U MOCTPENPOAYKTUBHBIN nepuonabl. CTapeHUe U CMEPTH;
OMOJIOTHSI TPOJOJIKUTEITBHOCTH JKU3HU.

OnToOrenes BBICIIMX pacTeHMH. buosiornueckoe 3HAaYEHUE IBOMHOIO
OIUIOZOTBOPEHUSI.  DMOpHUOHAIBLHOE  pa3BUTHUE;,  JCJICHHE  3UTOTHI,
oOpa3oBaHMe TKaHed U OpraHoB 3apojsima. [locTamMOpHOHaNBHOE
pazButue. Ilpopacranue cemsiH, nuddepeHIupoBKa OPraHOB W TKaHEW,
¢dbopmupoBanre NoOEroBoiiM KOpHEBOHM cucteM. Perymnsamus pa3BuUTHSA
pacTeHuit; GUTOTOPMOHBI.

O0mue 3aKOHOMepHOCTH OHTOreHe3a. CXOACTBO 3apoJblliell MU
sMOpuOHalbHAsT ~ JauBepreHuus  npuszHakoB  (3akoH K.  bBopa).
buorenernueckuii 3akoH (D. I'ekkens u K. Miriomnep). Pabotsl
akagemuka A. H. Ceepuosna, TOCBSIIEHHBIE AMOpPHUOHAIBHOM
U3MEHYUBOCTU (M3MEHYMBOCTH BCEX cTaaui OHTOI'€HE3a;
KOHCEPBATUBHOCTh  PAHHUX  CTaJuil  HMOPHUOHAIBHOTO  PAa3BUTHS,
BO3HUKHOBCHME H3MEHEHHUH Kak IpeoOpa3oBaHME CTAAMM pa3BUTHS U
MIOJIHOE BBINAJCHNE IPEJKOBBIX IPU3HAKOB).



PasButHe opramuzMa W oKpyxkawmas cpena.Porp  ¢dakTopos
OKpYKaroIel cpeapl B YMOPHOHAIILHOM U MTOCTAIMOPHUOHATILHOM Pa3BUTHHU
opranuzma. Kputuyeckue nepuoasl pa3BUTHA. BiusHue HW3MEHEHUN
roMeocTasa OpraHM3Ma MaTepud U IUIoJla B pe3yabTaTe BO3ACHCTBUS
TOKCHUYHBIX BEIIeCTB (Ta0ayHOTO JIbIMa, AJIKOTO0JIsl, HAPKOTUKOB U T. 11.) Ha
X0l SMOpPUOHATBHOTO W TOCTIMOPHUOHAIBHOTO TIEPHOJOB PA3BUTHUS
(BpOXKICHHBIC YPOJICTRBA).

[lonsiTue o pereHepanuy; BHYTPUKIIETOUYHAs, KJIETOYHAs, TKaHEBas M
OpraHHasi pereHepanusa. OBOJIIOIUSA CIOCOOHOCTH K pereHepalnuu y
[103BOHOYHBIX )KMBOTHBIX.

OCHOBBI TEHETUKH U CEJIEKIIHH.

Hcropus npeacraB/ieHnii 0 HACJAeICTBEHHOCTH M H3MEHYMBOCTH.
[IpencraBnenus ApeBHUX O POACTBE U XapaKTepe Mepeaayu NpU3HAKOB U3
IIOKOJIEHUS B ITOKOJIEHHUE. B3IIIs1/1bl CpeITHEBEKOBBIX YUEHBIX Ha MPOLECCHI
HaclieI0BaHUs pu3HaKkoB. McTopus pazBuTus reHeTuku. OCHOBHbIE
MOHATUA reHeTUKH. [Ipu3Haku u CBOICTBA; I€HbI, aJUIEJIbHBIC T€HBI.
['oMO3UrOTHBIE U TETEPO3UTOTHBIE OpraHu3Mbl. ['eHOoTHI U peHOTHTT
opraHu3Ma; TeHO(OH/I.

OcHOBHBIE 32aKOHOMEPHOCTH HACJEACTBEHHOCTH. MonekyispHas
CTPYKTypa TeHa. ['eHbl CTPpYKTYpHbIE M peryiastopHbie. [logBuxHbIE
TEHETHUYECKHE JJIEMEHTBI. Perynsnus SKCIpeccHH TI€HOB Ha YpPOBHE
Tpanckpunuuu, npoueccuHra u-PHK wu Tpancmsinun. Xpomocomuast
(simepHasi) ¥ HEXPOMOCOMHas (LMTOIUIA3MaTHYecKas) HacJIeICTBEHHOCTb.
CBs13b MEXy T€HaMU U MPU3HAKaAMU.

3aKOHOMEPHOCTH HACJIEAOBaHUS NMPU3HAKOB, BbIABICHHBIE ['. MeHaenem.
I'uOpuionornyeckuii METO1 U3y4eHus: HacaeACTBEHHOCTH. MoHOrnbpuaHoe
ckpemuBanue. IlepBwlii 3akoH MeHaenss — 3aKkOH JTOMHUHUPOBaHUS.
Bropoit 3akoH MeHnens — 3akoH pacuieruieHus. IlonmHoe u HemosiHOE
JOMMHHMpPOBaHHE. 3aKOH YHMCTOTBI TaME€T U €ro LHUTOJIOIMYECKOe
o0ocHOBaHHE. MHOXKECTBEHHbIE ajlieNu. AHAIU3UPYIOIIee CKpEIIBaHuE.
Jurn6puaHoe U MOJIUTUOPUIHOE CKpEllMBaHUE; TPeTHil 3akoH Menziens
— 3aKOH HE3aBUCHMOT0 KOMOMHHPOBAHUS.

XpoMOcoMHasi TEOpHsl HACIEACTBEHHOCTH. ['pynmbl CLENJIEHUS TI'€HOB.
CuenneHHoe HaclienoBaHue Mnpu3HakoB. 3akoH T. Moprana. IlonHoe u
HEMOJIHOE  CLEIUIEHHME  TI'EHOB;  pPACCTOSHHUE  MEXAY  T'€HaMH,
PacnoioKEHHBIMU B OJHOM XpOMOCOME; TeHETUYECKHE KaPThl XPOMOCOM.
I'enernueckoe onpeneneHue 1noia; TOMOraMETHBIN U FE€TEPOraMeTHBIN MOJ.
I'enernueckas cTpykTypa IoioBeIX XxpomocoM. HacnenoBanue npru3HaKkos,
CLICIJIEHHBIX C I1OJIOM.



T'eHoTnm Kkak [elIOCTHAsg CHUCTEMA. B3anMoIeUCTBHE  aJUICIILHBIX
(IOMUHHMpOBaHHE, HEMOJHOE JOMHUHUPOBAHHE, KOJOMHUHHMPOBAHUE U
CBEPXJIOMUHHUPOBAHNE) U HEALICIbHBIX (KOMIJIEMEHTAPHOCTh, 3TUCTA3 U
MnojauMepusi) TEHOB B  ONpeACNIeHHH TMpu3HakoB. [lnefioTpomnus.
DKCIPECCUBHOCTh U IIEHETPAHTHOCTh T'€HA.

OcCHOBHbBIE 3aKOHOMEPHOCTH W3MEHYUBOCTH. OcHoBHBIE  (HhOPMBI
W3MEHYMBOCTU. ['€HOTUNMYECKass W3MEHYMBOCTb. Mytanuu. ['eHHbIe,
XPOMOCOMHBIE Y TeHOMHBbIE MyTanuu. CBOMCTBA MyTallMi; COMAaTUYECKUE
U TeHepaTuBHbIe MyTaluu. Heumpanvuvie mymayuu. [lonyneraibHbie
U JeTalbHble MyTauuu. [lpuuMHBI W 4YacToTa MyTalui; MyTareHHBIC
(akTophpl. DBOJIONMOHHAS POJb MYTallMi, 3HAYCHHE MYyTallui It
MPAKTUKH CEIBCKOr0 XO3sHCTBa W OmoTexHonoruu. KomOuHaTHBHAS
W3MEHUYHUBOCTh. Y POBHU BO3HUKHOBCHHMS Pa3IMYHBIX KOMOWHAIIUH T'€HOB
U UX POJIb B CO3JJaHUM T'€HETHYECKOrOo PazHooOpas3usi B Ipejernax BUJa
(KpOCCHUHTOBEp, HE3aBUCUMOE PACXO0XKJICHUE TOMOJOTHYHBIX XPOMOCOM B
MepBOM W  JOYEPHUX XPOMOCOM BO BTOpPOM JIEJICHUU MeEH03a,

OTUIOZOTBOPEHHE). OBOJIIOLIMOHHOE 3HaYeHUeE KOMOWHATUBHOMI
W3MEHYMBOCTU. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIEICTBEHHOM
U3MEHUYNBOCTH H. n. Basunosa. denoTunMYecKasi, U

Moau(pHUKalMOHHAsl, U3MEHYUBOCTh. PoOJIb yCOBUI BHEIIHEW Cpeabl B
Pa3BUTHH U MPOSBIECHUH MPU3HAKOB U CBOMCTB. CBolicTBa MOoAUDUKAIUI:
ONPEJEICHHOCTh  YCIOBUSIMU  CpE€IIbl, HANpPaBJEHHOCTb, TPYNIIOBOM
XapakTep, HEHACJIEAyEMOCTb. CraTtucTudeckue 3aKOHOMEPHOCTH
MOAN(GUKAITMOHHOWU3MEHYMBOCTH; BapUAIIMOHHBIM PsJ U BapUallMOHHAS
kpuBas. Hopma

I'eneruka uyesoBeka.MeToabl W3Y4YEHHUs] HACIEICTBEHHOCTH YEJIOBEKA:
reHeaJoruuecKui, OJIM3HEIOBBIH, IIUTOr€HETUYECKUI U Ip.
['enetnueckne kapThl XpoMocoM uenoBeka. CpaBHUTENbHBIM aHAIHU3
XpPOMOCOM  4YellOBeKa U  YeJOBEKOOOpa3HbIX 00e3bssH. XapakTep
HACJEOBaHUs TPU3HAKOB Yy 4YeloBeKa. [€HHble W XPOMOCOMHBIE
aHOMAJIMM 4YeJOBeKa M BbI3bIBACMBIC UMM 3a0ojeBaHus. [ eHeTHueckoe
KOHCYJIbTUPDOBAHHE. ['€HETHYECKOE pOJCTBO YEIOBEUYECKHMX pac, HUX
Ononoruyeckasi paBHOIEHHOCTb.

CeJsiekliUsl )KMBOTHBIX, PACTEHHIl M MHUKPOOPIraHU3MOB. IlenTpHI
MPOUCXOXKIEHUS U MHOTOOOpa3us KyIbTYpHBIX pacteHuil. Copt, mopona,
mTamMM. MeToapl  CeNeKIMM PACTeHUH U JKUBOTHBIX: OTOOp W
rubpuauzanus; ¢GopMel  0TOOpa (MHOWUBUAYATbHBIA W MacCOBBIN).
OtnanenHass THOpuUaW3aIus; sIBJIEHHWE TreTepo3uca. VCKycCTBEHHBIN
MYTareHes. Cenexnus MHKPOOPTraHU3MOB. buorexnomorus wu



reHeTUYeCcKas MH)KeHepus. TpaHCTeHHbIE PACTEHUS; T€HHAs U KJIETOYHAs
UH)KEHEpHS B )KUBOTHOBOJCTBE.

JloCcTMXKEeHHsT W OCHOBHBIE HAIIPABICHUS COBPEMEHHOM CEJEKIUU.
3HayeHue  CeJeKUUMU Uil Pa3BUTUSA  CEJIbCKOXO035HCTBEHHOI'O
MPOM3BOJICTBA, MEAULIMHCKOW, MUKPOOHOJIOTUYECKOIN U IPYTruX oTpaciei
IIPOMBIIIJIEHHOCTH.

11 kaacce

PA3JIEJI 1 BU.

IBOJJIOILMOHHOE YUE€HME.

Pa3Burtne npeacrapieHuii 00 3BOTIOUMUKUBON NPUPO/IBI 10

Y. JapBuHa. PazButue Onosoruu B nogapsuHoBckuii [lepuo.
['ocroacTBO B HAayKe MpeICTaBICHUM 00 «M3HAYaIbHOU
1[e1eco00pa3HOCTH» U HEU3MEHHOCTH KUBO npupoasl. PadoTsr K.
JlunHes mo cucTeMaTuKe pacTEHUM M KU BOTHBIX; TPUHIIUIIBI
nuHHeeBckor cucrematuku. Tpyasl XK. KioBbe u XK. ne Cent-Unepa.
OpomonronHas Teopus K. b. Jlamapxka. IlepBrie pycckue
3BOJIFOLIMOHUCTHI.

JdapsuHu3M. [Ipeanocsuikyn BO3HUKHOBeHUS yueHus Y. JlapBuHa:
JTOCTHKEHHUS B 00JIACTH €CTECTBEHHBIX HAYK, IKCIEUIIMOHHBIA MaTepua
Y. lapsuna. Yuenue Y. [lapBuna 00 ncKyccTBEHHOM oTOOpe. Yuenue Y.
JlapBHHa 0 eCTeCTBEHHOM 0TOOpe. By — snemMeHnTapHas 3BOIIOIMOHHAS
enuHua. BeeoOmiast MHAMBUAYaIbHAs U3MEHYMBOCTD U M30BITOUHAS
YHCIEHHOCTh TOTOMCTBA. bopb0a 3a cyliecTBOBaHUE U €CTECTBEHHBbIH
oTOO0p.

CuHTeTHYEeCKAas Teopus 3BOJIOUNH. MUKPOIBOJIIOLHUSA .
['eneTrka 1 3BOJIOLNIMOHHAS TEOPUS. DBOITIOIMOHHAS PO MYTaIlUM.
[Tonynsuust — >MeMeHTapHasi YBONIOIMOHHAs enuHuna. ['eHodoH
nonynsuuid. neansHble U pealibHble MONYISIUH (3aKOH Xapau —
BaiinGepra). ['eneTndeckue nporeccsl B monynsnusx. Peseps
HACJIEICTBEHHON M3MEHYMBOCTH NOMYJsAIHi. DOpMBI €CTECTBEHHOTO
or6opa. IIpucnocoO1eHHOCTh OPraHU3MOB K Cpejie 0OUTaHHs Kak
pe3yNbTaT AeUCTBUS €CTECTBEHHOI0 0TO0pa. MUKPOIBOIIIOLIHSL.
CoBpemenHsble npeacTaBiaeHus o Bunooopaszoanun (C. C. UeTBEpUKOB,
N. N. Imansraysen). [yt u ckopocTs BUI000pa30BaHUs;
reorpaguueckoe 1 KOJIOTHYecKoe BHI000pa3oBaHKe. DBOIIOLMOHHAS
poiib MoubuKanuii; pusnogornyeckue aganTanui. TeMIbl IBOTIOIIH.
OCHOBHBIC 32AKOHOMEPHOCTH 3BOJIIOIIUNA.
Maxkpo3Boarwuus.[ 1aBHbIe HaPaBICHUS SBOJIOLIIMOHHOTO
nporecca. buonornueckuit mporpecc u 6uonornyeckuii perpecc(A. H.
CegeprioB). [Iytu mocTmxkeHus: OMOJIOTHYECKOTO Mporpecca. AporeHes;



CYIIHOCTh apOMOP(HBIX U3MEHEHUN U UX POJIb B ABOJIIOIIHMH.
Bo3HukHOBEHHE KPYITHBIX CUCTEMATUYECKUX TPYIIN KUBBIX OPraHU3MOB
— MaKpO3BOJIOLKS. AJIIOTeHe3 U MIPOrPECCUBHOE MPUCIIOCOOIEHUE K
OTIpe/IeJICHHBIM YCIIOBUSM cyliecTBoBaHus. Kararenes kak popma
JOCTHKEHHS] OMOJIOTUYECKOT0 MPOIBETAHUS IPYIIIT OPraHU3MOB.
OcHOBHBIE 3aKOHOMEPHOCTH HBOJIOIUU: IUBEPTECHIIUSI, KOHBEPTCHITUS,
napajuiesin3M; IpaBuUiia SBOJIIOLUH TP OPraHu3MOB. Pe3ynbTaThl
IBOJIIOIIMH: MHOTOOOpa3ue BUI0B, OpraHUYEeCKas 1eJ1eco00pa3HOCTb,
IIOCTENIEHHOE YCI0KHEHUE OpraHU3aLHH.

OcCHOBHBbIE YepPThI IBOJIOIHUHU 5 KUBOTHOTO U
PaACTUTEJBbHOr0o Mupa.Pa3BuTue Ku3HU Ha 3eMJI€ B ApXEHCKYIO U
MpOTEepO30HcKyto Apbl. [lepBrie ciensl xu3nu Ha 3emiie. [losiBieHue Bcex
COBPEMEHHBIX TUTIOB OECIIO3BOHOYHBIX KUBOTHBIX. OO0mIas
XapaKTePHUCTUKA U CUCTEMATHKA BEIMEPIIINX U COBPEMEHHBIX
0€CI03BOHOYHBIX; OCHOBHBIE HAMIPABJICHUS SBOIOINH OE€CIIO3BOHOYHBIX
*KuBOTHBIX. [lepBrie x0opnoBbie. HampasieHus 3BOMIONUN HUZIINX
XOPJOBBIX; 00IIasi XapaKTePUCTUKA OECUEPETHBIX U 000IOYHHUKOB.
Pa3Butue BogHbIX pactenuii. PazButue xu3Hu Ha 3eMIiie B [1aJIE030MCKYO
3py. DBOJIOLMS PACTEHUH; MTOSBJICHUE MTEPBBIX COCYIUCTHIX PACTCHUII;
MaroOpOTHUKHU, CEMEHHBIE MTallOPOTHUKHU, TOJIOCEMEHHBIE PACTEHUSI.
BozHuKHOBEHHE MO3BOHOYHBIX: PHIO, 36 MHOBOIHBIX, TPECMBIKAIOIITUXCSI.
['maBHbIE HANIpaBIICHUS YBOTIOLNMH MTO3BOHOYHBIX; XapaKTEPUCTHKA
aHaMHUU U aMHHOT.Pa3BUTHE )XKU3HU Ha 3eMJie B ME3030ICKYIO 3py.
[TosiBnenue u pacrpocTpaHeHUE MOKPHITOCEMEHHBIX PACTEHUM. DBOJTIOIIHS
Ha3€MHBIX TO3BOHOUYHBIX. BOBHUKHOBEHHE NTULl U MIIEKOITUTAIOLIUX.
CpaBHUTENbHAS XapaKTEPUCTHUKA BBIMEPIIUX U COBPEMEHHBIX HA3E€MHBIX
MMO3BOHOYHBIX. BIMUpaHe NIpEBHUX FOJIOCEMEHHBIX PACTEHUH U
npecMbikatomuxcs.Pazputue *u3Hu Ha 3emiie B KaWHO30MCKYIO 3py.
BypHoOe pa3BuTHE IIBETKOBBIX pacTeHUN, MHOT000pa3re HaCEKOMBIX
(mapatenbHas BoMIONNs ). Pa3BuTHE MameHTapHBIX MIEKOMUTAIONINX,
MOsIBJIEHUE XUIIHBIX. Bo3HuKHOBEeHNE TpuMaToB. [losBieHue nepBbix
npeacraBuTeneit cemeiictra JIrogu. YeTBepTUUHBIN TEPUO: SBOJIOIMUS
MJIEKOMUTAOMIMX. Pa3BUTHE TPUMATOB: HaNpPaBICHUS SBOJIIOIUU
yenoBeka. OOmme mpeaKy YeaoBeKa U 4YeJIOBEKOOOpa3HbIX 00e3bsH.
IIpoucxoxaenne 4ejgoBeka. MecTo delmoBeKa B JKUBOW MPUPOJE.
CucremaTudeckoe mojiokeHue Buaa Homosapiens B cucreme KMBOTHOTO
mupa. IIpuzHaku u cBoOlCTBa YenoOBEKa, MO3BOJISIOIIMNE OTHECTH €ro K
pa3IMYHBIM  CHCTEMATHYECKUM  IpylmaM  LapcTBa  KUBOTHBIX.
IIpssmMoxoxaeHue; QHATOMUYECKUE  IPEANOCBUIKM K TPYIOBOH
NEITENLHOCTH U JajbHEHIer colMalbHON ABOIONMKA. CTaauy DBOJIIOINAU



YEJIOBEKAa:  JIPEBHEWINMH  YEJIOBEK, JPEBHUN  YEJIOBEK, IEpPBbIE
COBPEMEHHBIE JIFO]IH.

CpoiicTBa uenoBeka Kak Ouonoruyeckoro Buja. IlomynsunonHas
cTpykTypa Bujaa Homosapiens; yemoBedeckue pachl; pacooOpa3oBaHHE;
€IMHCTBO ITPOUCXOXKIECHUS pac.

CaoiicTBa yenoBeKa Kak OMOCOIMAIBHOTO CyliecTBa. J(BUXKYIINE CHUJIIBI
anTpororeresa. ®d. DHrembc O PoiaM Tpyda B IPOLECCE IPEBPALICHUS
00e3bsiHBl B 4eJOBEKa. Pa3BuTHE YiIEHOpa3AeIbHOM peuH, CO3HAaHUS WU
OOIIIECTBEHHBIX OTHOLICHUN B CTAHOBJIIEHUM 4elOBeKa. B3zaumooTHomIeHUEe
COLIMAJIBHOTO M OHMOJIOTMYECKOIO B ABOJIIOIMM 4YEJIOBEKA. AHTHUHAYy4YHas
CYLUIHOCTb «COLMAJbHOIO JapBHHM3Ma» M pacu3Ma. Begymas poib
3aKOHOB OOIIECTBEHHOHN *U3HU B COILMAIBHOM IPOIPECCE YEIOBEUYECTBA.
OcHoBHBIE  Pa3BuTHE JKMBOTHBIX M DPACTEHUH B pa3jIU4HbIC IEPHOJBI
cymecTBoBaHusl 3emiu. llocreneHHoe ycCllOXKHEHUWE OpraHu3aluu U
IPUCIIOCOOJIEHNE K YCIOBUSAM Cpelbl JKUBBIX OpPraHU3MOB B IIpolecce
3BOJIIOIUHU. [Ipoucxoxaenue YeJI0BEKa. JiBrxymue CUJIBI
aHTpornoresesa. Poib Tpyma B mporecce MNpeBpalieHUs 00e3bsiHbl B
yenoBeka. YesnoBeweckue pacekl, uUX eAuHCTBO. Kpurtuka pacusma u
«COLMAJIbHOTO AAPBUHU3MAY.

Paspges 2. JkocucTemsbl.

ITonsitTue o Owmocdepe. buochepa — xuBasg 000J0YKa IIAHETHI.
CrpyxTypa 6uocdepsl: nutochepa, ruapocgepa, armochepa. KoMmnoHeHTbI
Ouocdepsl: KMBOE BEIECTBO, BUIOBOM COCTaB, pasHOOOpa3ue W BKIIAJ B
O6uomaccy; OMOKOCHOE M KOCHOE BEIIeCTBO; OMOTEHHOE BEIIEeCTBO
B3aumooTHOomeHuss oprann3Ma W cpenbl. EcTecTBeHHBIE
cooOmIecTBa HUBBIX OPraHU3MOB. BHOreoneHo3bl: 3KOTON U OHOLEHO3.
KomnoHeHTbl  OMOLIEHO30B: MPOAYLUEHTbl, KOHCYMEHTBI, PpPEIYyLEHTHI.
buoneHo3bl: BU0BOE pa3zHOOOpa3ue, IMIIOTHOCTh MOMYJNAIMM, Onomacca.
AGuoTtnueckue ¢akTopbl cpeabl. Poiap TeMmeparypbl, OCBELIEHHOCTH,
BIQKHOCTH U JPYruX (aKTOpPOB B JKU3HEACATEIHHOCTH COOOIIECTB.
NuTencuBHOCTS,  AciicTBUs  (pakTOpa; OrpaHMYMBAIOMHN  (aKTOP.
BsaumoneiictBue pakTopoB cpebl, Ipeebl BHIHOCIUBOCTH. buoTnueckue
¢dakTopsl cpenbl. HTErpanus Buga B OMOLIEHO3€; YKOJIOTHYECKUE HUIIU.
Ilenu u ceru nmuTaHus. DKOJOTHYECKas MUpaMuIa Yucel OMOMAacCHl,
sHeprun. Cmena  OuorieHo30B.  [IpuumMHBI ~ CMEHBI  OHOIICHO30B;
(dbopMHIpOBaHKE HOBBIX COOOIIECTB.

B3auMooTHoOImIeHuss Mexay oprann3mamu. @opmel
B3aMMOOTHOLIEHUI MEXy Opranu3MaMu. 1103uTHBHbIE OTHOIIEHNUS —
CUMOMO03: MyTyaIu3M, KOOIIEpalus, KOMMEHCAIN3M, HaXJI€OHUUYECTBO,
KBapTUPAHTCTBO. AHTUOMOTHYECKHE OTHOIICHHS: XUIIHUYECTBO,



Mapa3suTU3M, KOHKYpPEHIIHs, COOCTBEHHO aHTUONO03 (AHTUOUOTHKH,
buToHIMIEI U Ap.). [I[porCX0XKICHHE U YBOIONHUS MTapa3uTH3MA.
HeiiTpasibHble OTHOILIEHUSI — HEUTPAIU3M.

Buocdepa n yesnoBek. B3anmocBsi3b npupoas! u odmecrsa. buosorus
O0XpaHbl NPUPOALI AHTPONOreHHbIE (PAKTOPHI BO3ACHCTBHUS HA OMOLIEHO3BI
(ponb uenoBeka B npupoe). [Ipodaembl parmoHaIbLHOTO
MIPUPOIOIIOJIb30BAHMS, OXPAaHbI PUPOIBL: 3aIIUTA OT 3arpsi3HEHUH,
COXpaHEHUE FTAJTOHOB ¥ MaMSATHUKOB MPUPO/IbI, 00eCIieYeHUE MPUPOIHBIMU
pecypcaMu HacelleHHUs TIaHeThl. Mepbl 0 00pa30BaHUIO AKOJIOTUYECKUX
KOMILJIEKCOB, dKOJIoTn4YecKkoe oOpa3zoBanue. buonnkallcmons3oBanue
YeJIOBEKOM B XO3SIICTBEHHOU JESITEIbHOCTH MIPUHIIUIIOB OPTaHU3alUN
pacTeHuil u KUBOTHBIX. DOPMBI )KUBOTO B IPUPO/JIE U UX MPOMBIIICHHBIE
aHaJOTU (CTPOUTEIbHBIE COOPY)KEHUSI, MAIIUHBI, MEXaHU3MBbI, TPUOOPHI U
T. I.).



TEMATHUYECKUU ITJIAH (10 x1acc)
(102 gac, 3 yaca B HEJIENIO)

Ne Tema ypoka Komn-Bo B Tom OcHOBHBIE BUJIBI OcHOBHBIE
4yacoB yucje JCATCIIBHOCTH HaIrpaBJICHUA
npaxtruec | YYALHEXCs (Ha ypOBHE | BOCIHTATEIBH
KUX U YY) on
KOHTPOJIb JEATENLHOCTU
HBIX paboT
1 I'maBa 1. buonorus kak 6 yaca 1 Pecynamusnvie , 12,34556,78
Hayka. MeTo1bl Hay4HOTO NO3HABAMeENbHYIE ,
O3HAHUS KOMMYHUKQMUBHbLE,
auyHocmuble YV
2 I'masa 2. Kierka. 39 yac 19 Pezynamusnvie 1,2,34,5,6,7,8
asamesnvhvie ,
WyHUKaAmMueHble,
ocmuvie YVI[
2.1 | Tema 2.1. XuMus KJIETKHU. 10 vacos | 3 Pecynamusnvle 12,34,56,78
nosHaeamesnvHule ,
KOMMYHUKAMUBHbLE,
auunocmuvie YV
2.2 | Tema 2.2. CTpyKTYpHO - 10 yvacoB | 6 Pezynsimusnvie , 1,2,3,456,7,8
(bYHKIlI’IOHaJH)HaFI nosHasamejlbHsle ,
OpraHu3aLys KICTOK KOMMYHUKAMUBHDbLE,
MPOKAPHOT U 3YKAPHOT. ausnocmivie YV
2.3 | Tema 2.3. OGecrieueHue 7 4acoB 3 Pecynamusnvle 1,2,34,56,7,8
KJIETOK DHEPTHEH. no3HasamesnvHole
KOMMYHUKQMUBHbLE,
auynocmusle YVJ][
2.4 | Tema 2.4. HacnenctBeHHast 7 yacoB 3 Pezynamuenvie , 1,2,3,4,5,6,7,8
uHGOpMAIHS U €€ nosnaeamenvHoie
pean3anus B KIeTKe. KOMMYHUKAMUBHDbLE,
auynocmuvie Y'Y/
2.5 | Tema 2.5. Bocipou3BeneHue | 7 4acoB 4 Pezynamusnvie 12,34,5,6,7,8
OMOJIOTHUYECKUX CHCTEM. peameivhble
WyHUKamMusHbLe,
ocmuvie YVI[
3 | Pasgen 3. Opranusm. 57 9acoB 14 Pecynamusnvle 1,2,34,56,7,8
no3HaeameljibHble ,
KOMMYHUKanmuenbvle,
auyHocmuvie YV/I[
3.1 | Tema 3. 1. PasmHOXEeHHE 5 yacoB 1 Pezynamusnvie , 1,2,3,4,56,7,8
OpTaHKU3MOB. nosnaeamenvHuie
KOMMYHUKAMUBHDBIE,
auynocmusle YVJ][
3.2 | Tema 3.2. OcHOBBI reHETHKH. | 32 4aca 8 Pecynamusnuvle 1,2,34,56,7,8
no3HaeamelibHble ,
KOMMYHUKAMUBHDbLE,
auynocmuvie VVJ[
3.3 | Tema 3.3. 'eneTnueckue 4 gaca 1 Pezynamusnvie , 1,2,3,45,6,7,8

OCHOBBI HHAUBUAYAJIbHOI'O

nosHaeamelibHoie ,

KOMMYHUKAnuerbvle,




pa3BurTus. auyHocmuble YV
3.4 | Tema 3.4. 'eneruka 8 yacos 1 Pecynamuenvie , 12,34,5,6,7,8
yeoBeKa. asamesnvhvie ,
yHUKamusHble,
ocmuvie YVJ[
3.5 | Tema 3.5. OCHOBEI CeJIEKIIMU. | 7 4acoB 3 Pezynamusnuie , 1,2,3,45,6,7,8
nosnaeamesnvHule ,
KOMMYHUKQMUBHbLE,
auyHocmuble YV
Hroro | 102 gaca 34
TEMATHUYECKHWU TTJIAH (11 xmnacc)
(102 yac, 3 yaca B HEJIENIO)
Tewma ypoxka (pa3zaena) Komuuect B Tom OCHOBHBIE BUJIBI OcHOBHEIE
N(_) BO 4aCoOB qucJlie ACATCIIbHOCTU HaIrpaBJICHUA
npakTuyec | YIAuXcs (Ha ypOBHE | BOCIHTATEIBH
KHX U YY) oit
KOHTPOITh JEATEILHOCTH
HBIX paboT
1 | Pa3znmen 7. DBOMIOLIMOHHOE 37 gacoB | 16 Pecynamusnule , 12,34,5,6,7,8
yueHue nosHaeamesnvHule ,
KOMMYHUKAMUBHbLE,
auynocmuvle YV][
1.1 | Tema 7.1. Pa3Butue 5 qyacoB 1 Pezynamusnvie 1,2,3,45,6,7,8
MPEACTABICHUI 00 IBOJIIOITUU peamenvHoie
)KHBOﬁ HpHpOHBI WYHUKamuenbvie,
ocmmuvle YV
1.2 | Tema 7.2. JlapBuHu3M 6 gacoB 2 Pezynamusnvie 1,2,3,4,5,6,7,8
nosHaeamesnvHule ,
KOMMYHUKQMUBHbLE,
auynHocmuble YV]I
1.3 | Tema 7.3. Cunreruueckas 149 6 Pezynamusnvle , 1,2,3,4,5,6,7,8
TEOpHs YBOIIOLHUH. nosnaeamenvHoie
MHKpO:)BOHIOHI/I;[ KOMMYHUKamMueHbsle,
auunocmuvie YV
1.4 | Tema 7.4. OcHOBHBIE 12 qacoB | 7 Pezynisimusnvie 1,2,3,4,56,7,8
3aKOHOMEPHOCTH HBOJTIOIUH. nosHasamesvhole
MaKpO:)BOHIOHHﬂ KOMMYHUKanuerbvle,
auynocmusle YVJ][
2 | Pasgen 8. PazButne 17 4acoB 4 Pecynamusnule , 1,2,3,4,5,6,7,8
OpraHI/ILICCKOFO MI/Ipa Nno3HAeaAmejlbHble ,
KOMMYHUKAamuenbvle,
auunocmuvie YV
2.1 | Tema 8.1. OCHOBHBIE YePTHI 8 gacos 1 Peeynamuenvie 1,2,3,45,6,7,8
SBOJIIOIIUHN KUBOTHOTO U asameinvHbie
pacTUTEILHOTO MHpa LyHUKamuerble,
ocmuvie YVI[
2.2 | Tema 8.2. [IpoucxoxacHue 9 yacoB 3 Pecynamusnuvle 1,2,3,456,7,8
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YCJIO0BCKa

nosHasamevHule
KOMMYHUKAMUBHbIE,
auynocmuvle YV/[

3 | Pa3nen 9. BzaumoorHomenus | 34 gaca 11 Pecynsmusnuie , 1,2,3,4,5,6,7,8
opranusma 4 cpezibl. OCHOBBI no3HasamenvHbvle
3KOJIOTUU KOMMYHUKAMUGHDbLE,
auuynocmusle YVJ][
3.1 | Tema 9.1. ITousarus o 8u 2 Pezynamusnvie 1,2,3,4,5,6,7,8
o6uocdepe nos3HasamesnvHole ,
KOMMYHUKQMUBHbLE,
auynocmuvle YYJI[
3.2 | Tema 9.2. J)Kuzus B 4 gaca 2 Pezynamusnvie 1,2,3,45,6,7,8
coo01IecTBax nosnaeamenvivie ,
KOMMYHUKAMUBHbLE,
auuynocmuvie YV
3.3 | Tema 9.3. B3aumooTHomenus | 16 vacoB | 6 Pezynamusnvie , 1,2,3,4,5,6,7,8
OopraHu3Ma M Cpeibl asamenvhvie ,
WyHUKamMueHble,
ocmuvie YVJ[
3.4 | Tema 9.4. BzaumooTHoIeHusa | 6 gacos 1 Peeynamusnvie 1,2,3,456,7,8
MEK1y OpraHu3MaMu nosnaeamenvHole ,
KOMMYHUKAMUBHbLE,
auuynocmuvie YV
4 | Paznmen Ne 10. buocdepa u 14 vacoB | 3 Pezynamuenvie , 1,2,3,4,5,6,7,8
gyenosek. Hoocdepa nosHasamesnvHole ,
KOMMYHUKAMUBHDbIE,
auunocmuvle YV
4.1 | Tema 10.1. BzauMocBs3b 11 gacoB 2 OCHOBHEBIE BHIBI OcHOBHBIE
MIPUPOBI U 0OIIIEeCTBA. JEATEeIbHOCTU HaIIPaBJICHUSA
BroNOTHs OXPAaHbI IPHPOIBI yJarmuxcs (Ha ypoBHE | BOCIHTATEbH
YY) oii
JESATENLHOCTH
4.2 | Tema 10.2. Buonuka 3 yaca 1 Pezynamusnvie 1,2,3,45,6,7,8
nosHaeamesnvHole
KOMMYHUKAMUBHDBIE,
auyHocmuble YV
Hroro: | 102 yaca 34

COI''TACOBAHO

HpOTOKOJ'I 3accaaHud
METOAHUYCCKOI'O O6’B€,I[I/IHCHI/IH

yuureneid EHL]
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OneHouHble MaTEpUabL.
K/PNel

Yactp 1 BeiOpath 01uH IpaBUIbHBIA OTBET

Al. Kakas Hayka U3y4aeT XUMHUYECKHUI COCTaB, CTPOCHUE U MPOLIECCHI )KU3HENEATEIbHOCTH KIETKU?
1. l'ucromorus 2. Dmbpuosorus 3. Dxonorus 4. Llutonorus
A2. Bo3oyaurens CITN/a — 310

. Bupyc 2. bakrepus 3. Onnoknerounsiii rpud 4. [Ipocreiimiee

A3. Kak Ha3pIBalOT OpPraHW3Mbl , KOTOPBIM [UISl JKU3HEICATEIHHOCTH HEOOXOAMM CBOOOHBIM
KUCI0pOa?

. ABrorpodamu 2. Araspobamu 3.I'ereporpodamu 4. Adpobamu

A4. Kakue pacTeHusi COCTOST U3 CXOJIHBIX MO CTPOEHUIO KIIETOK, HEe 00pa3yroIIuX TKaHEei?
Bonopocnu 2. [Tnaynst 3. [Tanoporauku 4. Mxu

AS5. )Kalwl , B OTIMYKE OT JIATYIIEK, MOTYT JKUTh BJAIU OT BoJoéMa. UeM 3TO MOKHO OOBSICHUTH?
OHH pa3MHOXKAIOTCS HA CyIle

VY HUX Jydllle pa3BUTHI JIETKHUE U Oosee cyxas Koxka

VY HUX KOPOTKHE 33 JHUE KOHEYHOCTHU U JJIMHHBIE NIEPETHUE

OHM NHUTaIOTCS Ha3eMHBIMH 0€CITO3BOHOYHBIMU KUBOTHBIMH

A6. Kakux U3 IpeBHUX KUBOTHBIX CUUTAIOT MPEAKAMH 36MHOBOHBIX ?

Crerouedanos 2. Uxtuoszaspos 3.Apxeontepukcos 4. Jlatumepuit

A7. ConnanpHasi IpUpoJIa YeI0BEKA MPOSIBIISETCS B

[Tprcrnoco0aeHHOCTH K TPSIMOXO0XKACHUIO

PeueBoil gestenbHOCTH

Hanuune ropranu ¢ ronocoBbIMH CBSI3KaMU

OO0pazoBaHuU yCIOBHBIX pe(IIEKCOB

A8. XXenup , BeIpabaTbiBaeMasi IEUEHBIO, M0 JKETUYHBIM MPOTOKAM MOCTYIAET B

[Mumeson 2. XKenynok 3.Toncryro kuky 4. TOHKYIO KUIIKY

A9. DpuTpOoLUUTHI MOTYT NEPEHOCUTH KUCIOPO/I U YIIIEKUCIBIN ra3, Tak Kak OHU COAEpKaT

Bony u MunepanbHble con

AHTHTENA

OubpuHOreH

I'emornoOun

A10. JlnuTenbHOE MOBBILIEHUE COAEPKAHMS TJIIOKO3bI B KPOBU CBHJIETENBCTBYET O HapyIIEHUU
oOMeHa

benkosoro 2. XKupooro 3. YraeBognoro 4. MUHEpaIbHOTO

Al1l. HemoIBM)KHO COETMHEHBI MEXKIY COO0M KOCTH

[IneueBas u nokreBast 2. TemenHnas u Bucounas 3. benpennas u Oonbiias GepuoBas 4.I'pyauna u
pEbpa

A12. Kakue 6M0THYECKHUE CBSI3U CYLIECTBYIOT MEXKIY PAKOM-OTIIEIbHUKOM U aKTUHUEN?
ITapa3zur-x034uH

XHUIIHUK-)KEepTBa

KoHkypeHTHBIE

B3anmoBbITOIHBIE

A13. I'naBHBIM (haKTOPOM , OTPAHHUMBAIOIIUM POCT TPABSIHUCTHIX PACTECHHUI B €I0BOM JIECY, SIBISICTCS
HEJ0CTaTOK

Cgera 2. Bogsi 3. Temia 4. MuHepanbHbIX cOeit

A14. bonbmmHCTBO OaKTEpHil 1 HEKOTOPBIE TPHOBI B KPYTOBOPOTE BEIECTB, BHIOIHSIOT POJIb
[IpousBoguTenelr OPraHMueCcKOro BEUeCcTBa

[ToTpebureneit OpraHUYECKOTO BEIIECTBA

. Paspymmureneil OpraHM4ecKoro BemecTsa
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4

OO WN

. KoHILIeHTpaToB OpraHn4eckoro BemecTsa
Yacrtp 2
Bri6epute Tpu npaBUIBHBIX OTBETA
B 1. B uém nposiBasieTcst CX0ACTBO MOKPHITOCEMEHHBIX U I'OJIOCEMEHHBIX PACTEHUIN?
. XapakTepusyeTcsi MHOr00Opa3ueM BUJIOB
. ImeroT X0opol1110 pa3BUTHIE BET€TaTUBHBIE OPTraHbl
. CnocoOHBI 00pa30BBIBaTH OOLIMPHBIE JIEca
. PazmHokarorcs ceMeHamu
. OnpUIAIOTCS HACEKOMBIMM M ITULIAMH
. O06pazyror counsie u cyxue cemena OTBeT .
B 2. VYcraHoBuTE COOTBETCTBHE MEXKIy NPU3HAKOM OpraHM3Ma M LAPCTBOM, JJIs KOTOPOro OH
XapaKTepeH.
pusnaxk LHapcTBo
. PacTenus
. JKuBotHble
A. PacTyT B TeueHHE BCEW KU3HU
b. AKTUBHO nlepeMeIatTcsl B IPOCTPAHCTBE
B. ITuTaroTcss roTOBBIMU OPTraHUYECKUMU
BEILIECTBAMU
I'. OOpa3yroT opraHrYecKHe BeIeCTBa
B Iporiecce GOoTOCHUHTE3a
J1. ImeroT opraHbl 4yBCTB
E. SIBnsArOTCS OCHOBHBIM HCTOYHUKOM
KHCIIOpO/ia Ha 3emiie

B 3. YcTaHOBHTH ITOCIIEIOBATEIFHOCTD TIEPEauy BEIIECTBA U SJHEPTHH B IMUIICBON IETTH.
A. Hacexomoe

b. Pactenmne
B. Lams

I'. JIarymka

. Opén

K/PNe2

1.Bce TeJ1a :KUBOM U HEKMBOM MPUPOABI CXOIHBI HA0OPOM

1) 6enkoB 2) XMMHYECKHUX 3JIEMEHTOB 3) HYKJIEMHOBBIX KHCIOT 4) hepMeHTOB

2. Kaky1o poJib MTPalOT B KJIeTKE HOHbI KAJIUsl U HATPUA?

1) sBnsitOTCS OMOKaTaIM3aToOpaMu 2) y4acTBYIOT B IIPOBEICHUU BO30YKICHUS

3) obecrieunBarOT TPAHCTIOPT Ta30B 4) CITOCOOCTBYIOT MEPEMEIICHUIO BEIIECTB Yepe3 MEMOpaHy

3. Kakoii xuMH4eckuii 3jieMeHT, B BHJ€ HMOHA B O0OJbIIUX KOJHYECTBAX BXOAHT B COCTaB
HHUTOINJIA3MbI KJIETOK, /1€ ero

CylIeCTBEHHO 0oJibllle, YeM B MEKKJEeTOYHON KUAKOCTHM U TNPHHUMAET HeNocpeICcTBeHHOe
y4yacrue B (popMHpPOBAHUH

NMOCTOSIHHOM Pa3HOCTH JJIEKTPHUYECKHUX MOTEHIHAJOB, IO PpPa3Hble CTOPOHBI HAPYKHOM
IJIa3MaTH4YeCKOoii MeMOpaHbI

1)H2)O3)N4)C5)S6)Fe7)Ca8)Mg9) K10) Na 1l) Zn12) P

4. Kakue oprannyeckue coeJMHEHHs COAEPKATCH B KiIeTKe B Han0oJib1ieM kojaudectse (B % Ha
CBIPYIO Maccy)

1) yrneBoser 2) nunuabl 3) 6enku 4) HyKIEHHOBBIE KHCIOTHI

5. Kakasi 0cO0eHHOCTb CTPOEHHUSI MOJIEKYJbl BOJbI ompeaeisier cnenuduyeckue CBOWCTBA H
0MO0JIOTHYECKYI0 POJIb
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1) HeGoubIION pazMep 2) MOJIIPHOCTH MOJICKYJIBI 3) BBICOKAs TTOIBMYKHOCTD

6. beJiku OTHOCAT K rpynie OHONOJMMEpPOB, TAK KAK OHU:

1) oTnryaroTCs OOIBITUM pa3HOOOpa3UeM 2) UTPaAIOT OOJIBIIIYIO POJIb B KIIETKE

3) COCTOSIT U3 MHOTOKPATHO MOBTOPSIOIIUXCS 3BEHBEB 4) UMEIOT OOJIBIIYIO MOJIEKYJISPHYIO MacCy

7. Cioco0HOCTH MOJIeKYy.1 Oelka 00pa3oBaTh COeIMHEHMs ¢ IPYTMMH BelleCTBAMH oIpeseJsieT
UX QyHKIHIO

1) TpaHCIIOPTHYIO 2) S3HEPTETUUYECKYIO 3) COKPATUTENIbHYIO 4) BBIIEIUTEIbHYIO

8. B kakoM ciryuyae Bce nepevyuc/JeHHble XUMHYeCKHe COeJUHEHHs SIBJIAOTCA Oenkamu?

1) caxapo3sa, UHCYNIUH, ypalui 2) ¢heHunaaaHuH, [II0OKaroH, MerncuH

3) rmoko3a, GppykTO3a, TIIMKOTeH 4) KaTalasa, TIOKaroH, KepaTuH

5) pubo3a, TAMHUH, aKTUH 6) aJlcHUH, TAMUH, TYaHUH

9. JIunuabl pacTBOPSIIOTCS B 3uUpe, HO He PACTBOPAIOTCS B BO/I€, TAK KAK OHH

1) ABASIOTCS MOJIMMEPAMH 2) COCTOSAT U3 MOHOMEPOB 3) ruapodoOHbIe 4) THAPOPHUILHBIC

10. B moJiexkyae IHK Tpu pacno/ioskeHHbIX PAJAOM HYKJI€0TH/AA HA3bIBAKOT

1) tpumierom 2) reHoM 3) reHOMOM 4) T'€HOTHUIIOM

11. IIpyuHIMI KOMIITIEMEHTAPHOCTH JIEXKUT B OCHOBE B3aMMO/1eiiCTBHA

1) aMHHOKHCIIOT U 00pa30BaHKsI IEPBUYHON CTPYKTYphI OeiKa

2) HYKJICOTHJOB M 00pa3oBaHus JBYyLENno4YedHoi Mojekybsl JJTHK

3) MIIOKO3bI U 00pPa30BaHUs MOJICKYJIBI MTOJIMCAXApHIa KICTYATKH

4) rivueprHa U KHUPHBIX KUCIOT U 00pa30BaHUS MOJIEKYIIbI )KHpa

12.Kakoii npoueHT HYKJIe€0THIAOB ¢ HUTO3MHOM conaepxut JHK, ecim noas ee ageHMHOBBIX
HYKJIeOTH10B cocTaBJiisieT 10%7?

1) 40% 2) 45% 3) 80% 4) 90%

13.Bpi0epute Tpu NpaBUJIbLHBIX 0TBeTa M3 mecTH. KakoBbl cBoiicTBa, cTpoeHne U QyHKIUH B
KJIeTKe MOJMCaXapua0B?

1) BBINOJHAIOT CTPYKTYPHYIO M 3alacarollyl0 (YHKIUM 2) BBIIOJHSAIOT KaTaJUTHUYECKYI0 U
TPAHCTIOPTHYIO (DYHKIIUU

3) COCTOSIT U3 OCTATKOB MOJIEKYJI MOHOCAXapu0B 4) COCTOST U3 OCTATKOB MOJIEKYJT aMUHOKHUCIIOT

5) pacTBOPSIIOTCS B BOJIe 6) HE PaCTBOPSIFOTCS B BOJIE

14. BpiOepute TpM npaBWIBHBIX OTBeTa M3 IecTH. Kakume M3 coeqmHeHMil y4acTBYWOT B
o0pa3zoBanum u-PHK.

1) HyksieoTHAbI 2) aMMHOKUCIOTHI 3 ) skupHble kucioTsl 4) JIHK 5) rmunepun 6) pudosa

15. YcranoBuTe cOOTBETCTBHE MEKAY NPU3HAKOM M HAa3BAHHEM HYKJICHHOBOH KHCJOTHI, JJIA
KOTOPO OH XapaKTepeH

IIpusHaku HyKJIEMHOBBIE KMCIIOTHI

a) uMeeT JuHeiHyto cTpyktypy 1) JHK

0) umeet 3, -koHeI U 5, -konerr 2) PHK

B)UMEET BOJOPOJIHBIE CBSI3U MEXYy a30TUCTBIMA OCHOBAaHUSMHU

T') BBIIIOJHSET CTPYKTYPHYIO (DYHKIIHIO

1) MOXET OBITh 3aMKHYTa B KOJIBIIO

€) ABJsIeTCS MaTpHUIIeH s CUHTe3a OerKa

) 00pa3yeT HyKJIEOCOMHYIO HUTh

3) y4acTBYeT B CHHTE3€ Oenka

16.Haiinure TpH OIMOKHM B NPUBEAEHHOM TEKCTe. YKAKUTE HOMepa NpeAJI0KeHHH, B KOTOPBIX
OHHU c/leJIaHbl, HCTIPABBbTE UX.

1. ITonurcaxapua HENI0I03a BEIIOIHSET B KJIETKE PACTEHHS PE3EPBHYIO, 3aM1acarolyro (GyHKIHUIO.

2. HakannuBasich B KJIETKE, YIJIEBObI BHIOIHSIOT II1aBHBIM 00pa3oM peryisTOpHYIO (QyHKIHIO.

3. YV wIeHHCTOHOTHX MOJKCaXapu XUTHH (POPMUPYET OKPOBHI TETIA.

4.V pacTeHull KJIETOYHBIE CTEHKH 00pa30BaHbl MOJIKUCAXAPHIOM KPaXMaJIOM.

5. [onucaxapuapl 061ana0T ruAPOoPOOHOCTHIO.

17.YcTaHoBHTE NOC/IE10BATEJIBLHOCTD NPOLECCOB NPH OMOCHHTEe3e OeIKka B KJIeTKe.
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1) oOpa3oBaHue NENTUIHON CBSI3M MEKY AMHUHOKHUCIIOTAMHA
2) B3aumoeiicteue kogona ”PHK u antukogona TPHK

3) Beixox TPHK u3 pubocombl

4) coequnenue nPHK ¢ pubocomoii

5) Beixon uPHK u3 siipa B nuroriazmy

6) cunte3 ”PHK

Ne3

Al. UcxoaHbIM MaTepHaIoOM sl (POTOCHHTE3A CIIYKAT:

1) MuHepanpHbIE CONIU 3) yriekuciblii raz u Boaa

2) BOJIa U KUCIIOPOJ 4) xpaxman

A2. DHeprus Bo30y:KI€HHBIX 3JIeKTPOHOB B CBETOBOM CTA/IMH MCII0JIb3yeTCs

JJISI CHHTe3a:

1) AT® 2) IITHOKO3BI 3) 6enkoB 4) yrieBosioB
A3. B reMHOBOIi cTaguu GOTOCHHTE3a NPONCXOAUT:

1) cunre3 ATO 3) oOpa3oBaHuUE YIIIEKUCIIOTO ras3a

2) cuHTE3 yrieBoja 4) poTonuz BoabI

A4. buoJsiornyecknii CMbICJI reTepoTPO(HOro NUTAHUSA 3aAKII0YAETCS B:

1) cuHTe3€ COOCTBEHHBIX OPTaHUYECKUX COETMHEHUIN U3 HEOPTaHUYECKUX
2) noTpebJIeHnU HEOPTaHUYECKUX COEeIMHEHUN

3) OKHUCIIEHUU TOTOBBIX OPTaHUYECKUX COSITMHEHUH U MOCIEIYIOIIeM CHHTE3€ HOBBIX
OpPTaHUYECKUX BEIIECTB

4) cuare3e ATD

AS. CMbICJ aHAIPOOHOI0 ITHKOJIH3A 3aKJII0YaeTCs B:

1) nonyuenuu AT® B 0OTCYTCTBHH KUCIOPOAA

2) obpazoBanuu rioko3bl, AJID, CO2

3) obpazoBanuu 36 monekyn AT, riaoko3bl, BOJBI

4) 6ecKHUCIOPOITHOM pacmajie 0eTKOB Ha aMUHOKHCIIOTHI

A6. I''1aBHBIM HCTOYHHKOM YHEPIUH NMPHU [JIMKOJIU3E SIBJIAETCS !

1) 6emox  2) AT® 3) rmoko3a 4) XKUpsl

A7. JHeprus MoJTHOr0 OKMCJICHUS IVIIOKO3bI HAET Ha:

1) cunre3 AT®, a 3areM HCIIONIB3YETCS OPraHU3MOM

2) cuHTEe3 OCNIKOB, a 3aTeM Ha cuHTe3 ATD

3) obpa3zoBaHue KUCTOpOaAA

4) cuHTE3 YIIIEBOJIOB

A8. OxucaureabHbIM GochopHIMpoOBaHHEM Ha3bIBaETCS Npolecc:
1) pacernieHus riIroKo3bI

2) cuare3a ATO u3z AJI® u @ B MUTOXOHIAPUSIX

3) aHa’pOOHBII IITUKOJIN3

4) npucoeauHeHus1 HocHOPHOM KUCIOTHI K TIIIOK03€

A9. MaTtepuaJbHBIM HOCHTEJIEM HACJIeCTBeHHON HH(OpMauK B 3yKAPHOTHYECKO
KJIEeTKe SIBJISIeTCS:
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1) uPHK 2) JHK 3) TPHK 4) xpomocoma
A10. B rene 3akonnpoBana uHdopmaunmus o:

1) ctpoenun GeNKOB, )KUPOB U YTICBOJOB

2) MepBUYHOM CTPYKTYpe Oenka

3) nocnenoBatenbHOCTH HyKIeoTn 0B B JJHK

4) mocneaoBaTeIbHOCTH aMUHOKHCIIOT B IBYX U O0Jjiee MoJIeKynax OeKoB
All. B cocraB JIHK He BXOAUT HYKJI€OTH/:

1) TuMuH 2) ypaumi 3)ryanuH  4) IUTO3UH

A12. Ck0JIbKO HOBbIX OJJMHAPHBIX HUTEH CUHTE3UPYETCsl IPU YABOEHUH OHOM
MoJiekyJsl JTHK?

1) Yerbipe 3) Onna

2) IIse 4) Tpu

A13. B pa3HbIX COMATHYECKHUX KJIETKAX MHOTOKJIETOYHOI0 OpraHnnu3ma:

1) pa3nuuHblif HAOOP reHOB U OEJIKOB

2) OMHAKOBBI HA0Op I'€HOB M OEJIKOB

3) olMHAKOBBIM HA0Op T€HOB, HO Pa3HbIN HAOOP OEJIKOB

4) oguHAKOBBIN HAOOp OCIIKOB, HO Pa3HbIi HAOOP TeHOB

A14. Ecan nykiaeoruanbiii coctaB JHK — ATT-T'II'-TAT, 1o HyK/J1€0THIAHBbIH
cocraB nPHK:

1) TAA-LI'-YTA 3) YAA-LII'LI-FAYA
2) TAA-TUI-YTY 4) YAA-LT'LI-ATA
A15. Cunte3 uPHK naunnaercs c:

1) pazvenunenus JJHK Ha nBe HUTH

2) B3aumopeiicraus pepmenta PHK — nmonumepass! u rena

3) yaBoeHwus reHa

4) pacniajia reHa Ha HYKJI€OTHIbI

A16. Mecto cunte3a u”PHK na JHK — 370:

1) nuroriazma 3) SAIPBIIIKO

2) sapo 4) pubocoma

A17. Koxa IHK BbIpO:KI€eH IOTOMY, YTO:

1) oivH KOAOH KOAUPYET OJIHY aMUHOKHUCIIOTY

2) OIMH KOJIOH KOAUPYET HECKOJIIBKO aMUHOKHUCIIOT

3) MEeXly KOJJOHAMH €CTh 3HAaKH MPEMHHAHUS

4) oHA aMUHOKHUCIIOTA KOJIUPYETCS] HECKOJIBKUMHU KOJIOHAMU

A18. KosmmuectBo TPHK, yyacTByO1IuX B TPAHCISILIUH, PABHO KOJIMYECTBY:
1) kogonoB nPHK, nmmdpyrommux aMHHOKHCIOTHI

2) monekyn uPHK

3) reHos, Bxoasmux B mojiekyiny JJHK

4) GenKOB, CHHTE3UPYEMBIX Ha puOOCOMax

A19. IBOIIOLINOHHOE 3HAYEHNE TEHeTHYECKOr0 KO/1a 3aK/JII04YaeTcsi B TOM, YTO OH:
1) TpurieTeH 3) UHIUBUIYAJICH

2) yHUBepcaleH 4) BBIpOXKZIEH
A20. AHTHOHOTHK MOKET:

1) monaBuTh cuHTE3 O€NKa BO30YyIUTEINs OONIe3HU
2) CUHTE3UPOBaTh HOBBINA OEJIOK B OpraHU3ME

3) sBAATHCS OCNa0JICHHBIM BO30YaUTENIEM O0Ie3HI
4) SBISITHCS 3aIIUTHBIM OEITKOM KPOBH
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3ananus ypoBHs B
B1. BoiOepuTe TpM NpaBHIbHO HA3BAHHBIX CBOHCTBA reHETHYECKOI0 KOA.

A) Kop xapakTepeH TOJIBKO JIJIsl 9yKapHOTUYECKHUX KIIETOK U OaKTepuit

b) Kox yHuBepcaneH st 3yKapruoTHIECKUX KIIETOK, OAaKTepHil U BUPYCOB

B) OnunH Tpumier koaupyeT Mociae0BaTeIbHOCTh aMUHOKHCIIOT B MOJICKYJIE OelKa
I') Kon BBIpOKIEH, TAK aMUHOKHUCIIOTHI MOT'YT KOJUPOBATHCSI HECKOJIBKUMH KOJOHAMU
) Konx n36siToueH. Moxxet koaupoBath 0osiee 20 aMUHOKHCIIOT

E) Kon xapakTepeH TOJIBKO AJi 9YKapUOTUUYECKUX KIIETOK

B2. CooTHecuTe MPOoUECChI, IPOUCXOAAIIME B KIIETKE, C dTAallaMU JHEPTE€ETUICCKOTO0 o0MeHa

MNPOLECCHI DTAIIbI

1) Haunnaercs ¢ pacuienieHus TioKo3bl A) beckuciaopoaHblii 3Tan
2) O6pazyrores 2 monexkynst C3H403 b) Kucnopoausiii stan

3) [IpoucxoauT B MeMOpaHax KpPUCT

4) Cunresupyercs 36 monekyn ATD

5) OnHuM U3 pe3yabTaTOB SBISETCSA CIIUPTOBOE OPOKEHHE

B3. IlocTpoiiTe mocjieq0BaTeIbHOCTH peaKuuii OMocHHTe3a Deska.

A) Cusrue uadopmarun ¢ JJHK

b) V3naBanue antukononom TPHK cBoero komona na uPHK

B) Ormennenne amunokucioTsl oT TPHK

I') [loctynnienne uPHK Ha prbocombl

J1) IIpucoeanHeHre aMUHOKHUCIIOTHI K OEIKOBOH IIeTH ¢ TOMOIIbIO hepMeHTa
3aganus ypoBus C

C1. Hajigute oluMOKH B IPUBEIEHHOM TEKCTe.

1. 'enetnueckas nHGoOpMAaIs 3aKII0YEHA B MTOCIEI0BATEIbHOCTH HYKJIEOTHIOB B MOJIEKYJIax
HYKJIEUHOBBIX KHCJIOT.

2. Ona nepenaercs ot ”PHK k JIHK

3. lenetnyeckuii koJ 3anucan Ha «i3bike «PHK».

4. OnHy aMUHOKUCIIOTY KOJUPYET MOCJIEI0BATEIbHOCTh U3 YETHIPEX HYKIIEOTUOB

5. IlouTtu Kaxaas aMUHOKHUCIIOTA mudpyeTcs 6osee YeM OJHUM KOJIOHOM.

6. Kaxxip1ii KOJJOH KOJIUPYET TOJIBKO OJIHY AMUHOKHUCIIOTY.

7. Y Kaxa0ro )KUBOTrO OpraHnu3Ma CBOM F€HETUYECKUN KOJT

K/PNe4
Yacmy 1. Boioepume npasunvhotic omeem. (5 6annos)

1. ®oToCHHTE3 MPOUCXOANT:
1) B xsoporutactax ~ 2) B BaKyoJIsIxX 3) B nelikomnacrax  4) B IUTOILIa3Me
2. OopazoBanne PHK npoucxoaur:
1) B OIIC 2) B komruiekce [ ombmxu 3) B anpe 4) B IUTOILJIa3ME
3. ®epMeHTHI, pacuiensomue 6eJIKu, ;KUPbI, YIJIeBObl, COAePKATC:
1) B pubocomax 2) B IM30COMax 3) B muTOIIa3ME 4) B OIIC
4. /Kupsbl 1 yrieBoabl 00pa3yoTcs:
1) B pubocomax  2) B mHTOIIa3ME 3) B BAKYOJISIX 4) B xomruiekce I ok
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5. beJikH, KUPBI U YIJI€BOAbl HAKAIIMBAIOTCS MPO 3aMAac:

1) B xomruiekce ["osbmxu

2) B pubocomax  3) B Bakyossix  4) B UTOILIa3Me

Yacmp 2. Boioepume 3 eepnvix omeema u3z wiecmu (8 6annos)
1.Bri0epuTe Opranouibl KJIeTKH, COiep Kalle HACIeACTBEHHYI0 HH(popManuIo.

1) ssmpo

2) TU30COMBI

3) anmmapat ["onbmku
4) pudbocombl

5) MUTOXOHIPUHU

6) XJIOPOILIACThI

2.BbibepuTe CTPYKTYPbI, XapaKTePHbIE TOJBKO /51 PACTUTEIbHOI KJIETKH.

1) MuTOXOHIPUHU
2) XJOPOTUIaCThI
3) KJIeTO4YHas CTeHKa
4) puboCcoMbl

5) KpyIIHbIE BaKyOJIH € KJIETOYHBIM COKOM

6) anmapat ["onbmxu

3.Kakmne u3 MEPEINUCIICHHBIX OPraHOUuA0B ABJISIIOTCHA MeMﬁpaHHbIMI/I?

1) mu30coMBI

2) UEeHTPUOIH

3) pubocombI

4) MUKpPOTpYOOUKHU
5) Bakyonu

6) JeiKomIacThl

4.Bbi0epuTe NPU3HAKH, OTJIHYAIOIIHE IPUOBI OT PACTEHHIA.
1) xuMHUYeCKUii COCTaB KJIETOUYHOM CTEHKU

2) HEOTpaHUUYCHHBIH POCT
3) HEMOABUKHOCTh
4) cmoco6 muTaHus

5) pa3MHOXEHUE CIIOPAMHU
6) HaJIMYKe TII0IOBBIX Tell

Yacrts 3.

1.Pacnpedenume xapakmepucmuku cOOmMEEMCMEEHHO 0p2anoudam Kiemku (nocmaevme OyKebl,
coomeemcmeylowiue XapaKmepucmuKam opeaHouda, Hanpomue Hazeanus opzanouoa). (11

0aJ1J10B)
Opranousl

1.IIna3zmarnueckassmeMOpaHa
. Anpo

. Muroxonapuu

. IInactuapr

. Pubocomnr

SI1C

. KnerounsrtitienTp

. Kommnexcl onbxu

. JInzocomsbl

10. JXKryTuKnupecHUIKH
11. [uronnazma

©CONOUAWN

XapakTepucTUKu

A) Tpancmoptr BemiecTB MO KIETKE, MPOCTPAHCTBEHHOE pasJelieHne
pEaKLHUii B KJIETKE

b) Cunre3s Genka

B) ®otocunres

I') /IBm>keHre opraHou0B MO KIIETKE

J1) XpaHeHueHacieICTBeHHOUUH(DOpMAITUH

E) Bemmonnsier GapbepHyro QpyHKIMIO, 00pa30BaHHAOMIUITUAHBIM CI0EM
K) CunTes xKHUpPOB U YITIEBOAOB

3) OGecnieueHHEKICTKUIHEPTUEH

N) CamonepeBapuBaHue KJIETKA U BHYTPUKIIETOUHOE MUILIEBAPEHHE

K) [IBuxeHue KieTku

JI) [IpyHMMaeTy4yacTHEBKIETOYHOM JIEJICHUH

2. 3anonnume npooenvl, NOABL3YACL NOOCKA3KAMU 8 CKOOKax. (2 6anna)

BceraBbTe B TekcT «JIHK» mpomyieHHble TEpMUHBI U3 MPEAJIOAKEHHOTO TEPEUHS, UCTIONb3YS JJIst
3TOro I1HUQpoBbIe 0003HAYEHHs. 3alMUIINTE B TEKCT UUGPHI BBHIOPAHHBIX OTBETOB, a 3aTeM
MTOJTYYMBIITYIOCS TTOCJIEIOBATEILHOCTD (P (M0 TEKCTY) BIUIIUTE B IPUBEIEHHYIO HIUKE TAOJIHITY.
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JHK
Monekyna JJHK — Ouomonmmep, MOHOMEpaMU KOTOPOTO CITyXKaT (A). B cocras
MOHOMEpa BXOJAT OCTaTOK (HOCHOpHOM KUCIOTHI, MATHYTJIEPOIHBIA caxap — (b) u
a30TUCTOE OCHOBaHWE. ABOTHUCTBIX OCHOBAHHMI BCEro 4YEThIpe: aJe€HWH, TyaHWH, LUTO3UH U
(B). bonpmas yacte IHK cocpenorouena B siape, a HeOObIIHE €€ KOIMIeCTBa HAXOAATCS
B MUTOXOHJIPUSIX U D).

[MEPEYEHb TEPMWHOB:

1) pubo3za

2) aMMHOKHCJIOTA

3) pubocoma

4) ypamun

5) HyKJICOTH]T

6) nezokcuprbo3a

7) miactuaa

8) TUMUH
3anuiuTe B OTBET LU(PBI, PACIOIOKUB UX B MOPSJIKE, COOTBETCTBYIONIEM OYKBaM:
A BBT

K/PNeS

1. HauboJiee npeBHsis camasi mpocTas (popMa 6ecnosioro pa3MHoOKeHUs — 3TO:

1.BereraTuBHOE pa3MHOXeHHUE 2) OuHapHOE JeneHue 3) dparmeHTanus 4) MOYKOBaHHUE

2. B cocTaB ka0 XpoMocoMbl B MeTada3y NepBoro Meii0TH4YeCKOro JeJieH!usi BXOAUT.

1.onHa xpomartua 2) aBe XpoMaTHAbI 3) TpU XpOMATUbI 4) YETBIPE XpOMAaTHIbI

3. Ha3zoBuTe cTaaMI0 criepMaTOreHe3a, BO BpeMsl KOTOpPOW NPOMCXOAWT YyBeJIHYeHHe YHCJIA
AUTLIOHIHBIX

KJIETOK MyTeM MHUTO03a.

1.cragus co3zpeBanus 2) craaus pa3sMHOXKeHuUs 3) craaus GopMupoBaHus 4) cTaaus pocta

4. Brnosnornyeckoe 3HAYEHHE Mel03a 3aKJII0YAETCS B

l.penykuum ducina XpoMocoM 2) 00pa3oBaHMM MYKCKUX W JKEHCKHX ramer 3) oOpa3oBaHHH
COMAaTHYECKHX KJIETOK

4) co3maHrH BO3MOKHOCTEH BOZHUKHOBEHHUSI HOBBIX TEHHBIX KOMOMHAITHIA

5.yBEITMYEHUH YHClia KJIETOK B OpraHu3Me 6) KpaTHOM yBEIHMUEHHH Habopa XpOMOCOM

5. CooTHecuTe 0cO0EHHOCTH KJIETOK C MX HA3BAHHEM.

1) HETIOABMIKHBIE KJIETKU &) 3Ur0Ta

2) IUIUIOUAHOE SAPO O) criepMaTo30u]

3) KJIeTKa MOIBMKHA

4) ramionIHoe SIIPO

5) nuTomnaazMsl Mao

6) IUTOIIIa3MBI MHOTO

6. YcranoBure, B Kakoi NMOCJe10BATEJIbHOCTH NPOUCXOIUT 00pa3oBaHue ramMer?

1) KOHBIOTAIHS XPOMOCOM 2) PACIIOIOKEHHE XPOMOCOM TI0 IKBATOPY KIETKH

3) yTOJIIIEHNE U CITHPATTU3AIUS XPOMOCOM 4) PacX0XkKICHUE XPOMATH]I K TTOJTF0CAM KIICTKH

5) BTOpOE nenenue 6) oOpazoBaHUE raMeT

7.B kakoii (aze nejieHUs1 Mei03a KJIeTKA COJePKUT YMeHbIIIEHHOe BIBO€ YHCJI0 XPOMOCOM?
I)meradaze 1 2) anadaze 1 3) npodaze 1 4) npodaszell

8.Kakoii Ha0op xpomocoMm OyAyT MMeTh KJETKH, MOJy4YeHHbIe B pe3y/bTaTe NMepBOro AeJleHus
Meii03a, ecJId MATePUHCKHE KJIeTKHA MMeJIH TUIJIOUIHbII Ha0op XpoMocom?

1)n2)2n3)3n4)4n
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9. B pe3yJbTaTe raMeToreHe3a o0pa3yrTcsi:

1) criopsl 2) 1onoBbIe KJIETKH 3) 3Uurota 4) 3apo/IbIIIEBbIA MEIIOK

10.I1pu3nak, XxapaKTepHBIii ISl CIEPMATO30H/1a U ANIEKIETKH

1) n Habop xpomocom 2) HEOONbIIME IO pa3Mepy KIETKH 3) MOABIKHBIE KieTku 4) 2n Habop
XpOMOCOM

11. Ilpu ciepMaToreHe3e MHOTOYMCJIEHHbIE IeJIeHUS KJIeTOK MyTéM MHUTO3a IPOUCXOIAT B 30HE
1) pasmuosxenus 2) hpopmupoBanus 3) co3peBanus 4) pocta

12.B pe3yabTaTe HEPABHOMEPHOT'0 pacnpeaeeHUs IUTONIA3MBI NIPH BYX JeJIeHUAX Meiio3a:

1) oOpa3zyetcs siilieKJIeTKa C 3a11aCOM MUTATENIbHBIX BEUIECTB U TPU HAIIPABJICHHBIX TeJblIa

2) dopmupyroTcs 4 criepMaTo30H/1a, Pa3IMYHbIX 110 BETHYUHE

3)MOSBIISIFOTCS] OPTaHOM/IbI MIEPEABHKEHUS Y CIIEPMATO301 0B

4) o6oco0sieTcs rojoBKa, MeiKa, XBOCTUK Y MYKCKUX raMeT

13. YcraHoBuTE COOTBETCTBHE MEXKIY JABYMSI OCHOBHbIMH () OpMaMU Pa3MHOKEHHS H HUX
NpU3HAKAMHU.

®OPMA PABMHOXEHU A

A) mpoucxoaut 6e3 00pa3oBaHUs raMeT

b) yuacTByeT nHIb OJIMH OPraHU3M

B) nmpoucxoauT ciMsHUE rarionIHbIX Saep

I') oOpasyercst HOTOMCTBO UJCHTUYHOE UCXOIHOM 0COOH

J1) y moTOMCTBa MIPOSIBIISICTCS KOMOMHATHBHA SU3MEHIMBOCTD
E) npoucxomut ¢ oOpazoBaHHEM TraMeT

1) 6ecnonoe

2) moyioBoe

14.HazoBuTe THI U a3y AeleHUs KJIETOK, H300pa:kéHHbIX HA pucyHkax. Kakue npoueccbl oHu
mwtocTpupyor? K yeMy npuBoasiT 3TH npouecchl?

15. O6bsicHMTE, MOYeMY CA0BO/IbI PA3MHOKAIOT MHOTHE PACTEHUS BereTaTHBHBIM CII0C000M (
4YepeHKOBaHNEM, KOPHEBHINAMH, KJIyOHSAIMH H T.J.)

16. Cxema kakoro mpoiecca mnpeacraBjieHa Ha pucyHke? Kakoii mnepuon ramerorenesa
0003HAYEH HA PUCYHKE

uugpoii I11? HazoBure THN [ejieHUS] KJIETOK, XapaKTepHbIH AJjsi 3Toro mepuoaa. Kakoso
3HAYEHHE TAKOI0

THIIA JeJICHUSI KJIeTOK?

K/PNe6

1. BeiGepuTe npaBUIIbHBIE YTBEPKACHUS:

a) OHTOreHe3 CYIIECTBYET KaK Y MHOTOKJIETOYHBIX, TaK U Y OJTHOKJICTOYHBIX OPTaHU3MOB.

06) OHTOoreHe3 ameOBl COMPOBOXKIAETCS POCTOM, H3MEHEHHEM pEeaKIfi, W3MEHEHUSMU B
nporecce 0OMeHa BEIIeCTB.

B) OHTOTeHE3 HAaCEKOMOTO HAaUMHAETCS C MOMEHTa 00pa30BaHUs raMerT.

r) OHTOreHes - 3TO MEepUOJ Pa3BUTHS OPTaHU3Ma OT OIUIOAOTBOPEHUS IO CMEPTH.

n) B mpomecce npoOneHust 3uUroThl oOpasyercss OnacTyna - OJHOKJIETOYHBIM 3apoIbIIl
chepudeckoit GopMmBl.

0. UTo U3 mepeyuciIeHHOro OTHOCHTCS K SMOpHUOTeHEe3Y?

a) OTUTIOJJOTBOPEHUE;  T) CIIEPMATOTCHES;
0) racTpyssmus; 1) TpoOJieHue;

29



B) MeTamop(o3; e) nuddepeHuanus TKaHeH.
1. Kakum cBOMCTBOM He 00JIaZat0T OTICIIbHBIC KJICTKH OJIACTYIIbI?

a) CITOCOOHOCTBIO K POCTY;

0) CHOCOOHOCTBIO K JICTICHUIO;

B) CITOCOOHOCTBIO K OOMEHY BEIIIECTB.
2. l'actpynsauus - 370:

a) MHUTOTHUYCCKOC ACICHUC 3UT'OTHI,

0) oOpa3oBaHKE ABYX- WU TPEXCIONHOTO 3apO/IbIIIa;
B) 00pa30BaHUE KUILICYHOU MMOJIOCTH;

I') pa3BUTHE OTJENIbHBIX OPTraHOB.

3. KneTku ractpysibl comepikar:

a) rarIoNIHbII Habop XPOMOCOM;

0) TUIUTONAHBIA HA0OP XPOMOCOM;

B) TETPAIIONIHbII HA0OpP XPOMOCOM.

4.V Kakoro u3 Ha3BaHHBIX )KUBOTHBIX ME30JICPMbI HET?
a) roiryob; B) Uepernaxa;

0) cobaka; r) Meay3a.

5. OpraHoreHes y Mo3BOHOYHbBIX HAUUHACTCS:

a) Ha CTaauu OJIacTyIIbI,

0) Ha cTaguu HEUPYIIBI;

B) Ha CTaJUU TacTPYJIbI.

6. 13 xakoro cjos KJIeTOK O6p83y€TC5{ TOJIOBHOM MO3T YeJIOBeKa?

a) U3 SKTOJEPMBI; 0) U3 Me30epMBl; B) U3 DHTOAEPMBI.
7.3 kakoro ciost KJIeTok (opMUpyeTcsi MUIEBapUTENIbHAS CUCTEMA NTHIL?
a) U3 SKTOJEPMBI; 0) U3 Me30epMBl; B) U3 SHTOJEPMBI.

10.13 kakoro 3apo/IbIIIeBOTO JUCTKA (GOPMUPYETCs CEpIIe YeToBeKa?
a) U3 SKTOICPMBI; 0) U3 ME30JIEPMBI; B) U3 SHTOAEPMBI.
11.K sramam smMOpuoreHnesa He OTHOCUTCSI:

a) UHBaruHaIus; B) TUCTOT€HE3;
0) OnacTynsus; I') TacTpyJIsALus.

12.01HOCHONWHBIN  3apOABIII, OOpa3yIONIUICS TIOCie 3aBEpIIeHUsl Ipoiiecca

SIAIIEKJIETKY, HA3bIBACTCS:
a) Onacrymna; B) racTpyia,

0) Mopyna; 1) Hepya.

13.B Iponecce 5BOJONNU Yy ) KUBOTHBIX 3apOAbIIICBBIC JIMCTKA

pa3BUBAJIUCH B TOCJIEI0BATEIBHOCTH:
a) 9KTOoZiepMa, Me30/iepMa, SHTOJIEPMa;
0) PKTOZIepMa, DHTOJIEPMA, ME30/IEpPMa;
B) M€30/IepMa, SKTOIepMa, SHTO/IepMa;
T') BHTOZIEpMa, Me30JIepMa, IKTOJIepMa.
14.11epBUYHOPOTHIMYU HA3BIBAKOTCS )KUBOTHBIE, Y KOTOPBIX:

a) OTBepcTHe racTpyisl (OacTonop) npeodpaszyercs B aHaJIbHOE OTBEPCTHE;
0) oTBepCTHETACTPYJIBI (01aCTOIIOP) CTAHOBHUTCS PTOM;
B) poT (hopMUpYyETCsl HE3aBUCUMO OT OJ1acTOIOpa.

JIpoOIeHus
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15.BTOopnyHOpPOTHIMH Ha3bIBAIOTCS KUBOTHBIE, Y KOTOPBIX:

a) O6JacTomop mpeBpamaeTcs B aHAIbHOE OTBEPCTHE, @ POT IMPOPHIBAETCS HA MPOTHUBOIOIOKHOM
MIOJIFOCE TacTPYIIb;

0) GiracTomop coxpaHseT 3HAYCHHUE PTa, HO YACTUYHO 3apacTacr;

B) U3 OGyacToropa pa3BUBaETCs U POT, U aHYC.

16. SIBnenune s3MOpHOHANTBHON UHIYKIIUU TOKA3bIBACT:

a) BIMSHHE HEPBHOM TPYOKHM Ha pa3BUTHE IPYTUX TKaHEH 3apo/bIIla;

0) u3MeHeHue GOPMHUPOBAHUI 3apOIBIIIA 10/ BIUSHUEM Pa3IMUHBIX (PAKTOPOB Cpeibl;
B) BIIMSTHHE XOP/Ibl HA Pa3BUTHE PYrUX TKAaHEH 3apOJIbIIIa;

I) CXOJCTBO 3apOABIIICH MPEACTABUTEINICH Pa3IUUHBIX CUCTEMATHYECKUX TPYIIIL.

KPNe7

1. TecThl ¢ BLIOOPOM OTHOTO MPABUJIBLHOIO OTBETA

1. IIpaBuno enuHooOpasusi MEPBOrO MOKOJCHHS MPOSBUTCS, €CIM T'€HOTHI OJHOTO M3 POIUTENICH —
aaBB, a JIPyroro:

a) AABB; 0) AaBB; B) AABB; r) AaBs.

2. CKoIbKO BHUJOB raMeT o0pa3zyeTcsi y AMIeTEPO3UTOTHHIX PACTEHUU TOpoxa MpU AUTHOPUIHOM
CKpeniuBanun?

a) oquH; 0) N1Ba; B) TPH; T') YETHIpE.

3. Onpenenute TEHOTUTT POTUTENBCKUX PACTEHHUI TOPOXa, €CIH MPH UX CKPEUIMBAHUKA 00Pa30BaIOChH
50% pacrenuii ¢ xentbiMu 1 50% — C 3 eneHbIMU cCeMeHaMH (PEelIeCCUBHbBIN MPU3HAK).

a) AA x aa; 6) Aa X Aa; B) AA x Aa;T) Aa X aa.

4. TlapHble TeHBI, paCMOJIOKEHHbIE B TOMOJIOTHUHBIX XPOMOCOMax M KOHTPOJHMPYIOIINE MPOSIBICHUE
OJTHOTO M TOTO K€ NMPHU3HaKa, HA3bIBAIOT:

a) aJIeJIbHBIMU; 0) TOMUHAHTHBIMHU; B) PEIIECCUBHBIMU; T') CIIETNIEHHBIMH.

5. CKoJBbKO Tmap ambTepHATUBHBIX MPU3HAKOB M3Y4al0T IPU MOHOTHOPHIHOM CKPEITMBAHUN?

a) oHy; 0) ABE; B) TPH; T') YETHIPE.

6. Onpenenure, KaKyr0 3aKOHOMEPHOCTh MIUTIOCTPUPYET JaHHAS CXeMa!

PAa x Aa

F1 AA, Aa, Aa, aa

a) 3aKOH paclleruieHus; 0) MpaBuI0 AMHOO0Pa3Hs;

B) 3aKOH CIICTICHHOTO HACJIEOBAHUS; T) XPOMOCOMHYIO TEOPHIO HACIEICTBEHHOCTH.

7. C OTKpBITHEM ME03a «TUTIOTE3a YUUCTOTHI TaMeT MOJIyunsia MOATBEPKIACHHE:

a) IIUTOJIOTUYECKOE; 0) SIMOPHOJIOTHYECKOE; B) TUCTOJIOTMYECKOE; T) TECHETHUECKOE.

8. MosxeT 1 poIuThCs 104b, O0IbHAS TeMOPHIINEH, €Cliu ee oTel — TeMOPHINK?

a) MOXKET, T.K. T'eéH reMO(pUINH PACIIOIO0KEH B Y -XpPOMOCOME;

0) HE MOXET, T.K. TeH TeMO(UITUHU PACIOIOKEH B COMATUYECKUX KIIETKAX;

B) HE MOXET, T.K. OHA T€TEPO3UT0THA 10 X-XpOMOCOMaM;

') MOXKET, €CIIi MaTh — HOCUTEIbHUIIA TeHa TeMO(IIIHH.

9. Kakue BUIBI TaMeT 00pa3yloTcs y OpraHH3Ma ¢ TEeHOTUIIOM AaBB mpu clierieHur JTOMHUHAHTHBIX
T€HOB?

a) AB, aB; 0) Aa, aB; B) AB, As, aB, aB; ) Aa, Bs.

10. ¥V cobak uepnas mepcth (A) JOMUHUPYET HaJ KOpPUYHEBOU (a), a KOpoTKOHOrocTh (B) — Han
HOpMaJbHOU JUIMHOM HOr (B). BeiOepuTe reHOTHUIT YepHOW KOPOTKOHOIOM COOaKu, TeTepO3UTrOTHON
TOJIBKO TI0 MPU3HAKY JAJTUHBI HOT:

a) AABB; 0) aaBB; B) AaBs; r) AABB.

11. U3 sifuekneTky pa3BUBaeTCs JEBOYKA, €CIM B IMPOIECCe OIMJIOAOTBOPEHHS B 3UTOTE OKA3aJUCh
XPOMOCOMBI:

a) 44 ayrocomsl + XV; 0) 23 ayrocomsl + X; B) 44 ayrocombl + XX; T) 23 ayTocOMbI + V.

12. «IIpeobmamarommii mpru3HaK ogHOTO U3 poauteneii» I'. Mennens Ha3Ba:
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a) pereccuBHBIM; 0) JOMHUHAHTHBIM; B) TOMO3UTOTHBIM; T') T€TEPO3UTOTHBIM.

16. XKenckuit roMOraMeTHBIN 110 UMEIOT:

a) MPeCMBIKAOIIHMECs; 0) JIF0IHU; B) MITUIIBL; T') 0a00UYKH.

13. Eciu reHwl, OTBEYAIOIIME 3a pPA3BUTHUE HECKOIBKUX IPU3HAKOB, PACIIOJIOKECHBI B OJHOU
XpOMOCOME, TO MPOSIBIISIETCS 3aKOH: a) paculerieHus; 0) CUEIUICHHOTO HACIEeI0BaHUs; B) HEMOJIHOIO
JOMHUHUPOBAHHUS; T') HE3aBUCHMOT'O HACJICJIOBAHHUS.

14. YacTtoTa KpOCCHHTOBEpa MEXKAY ABYMs FT€HAMH OIPEIesIeTCs:

a) IOMUHAHTHOCTBIO OJTHOTO M3 T€HOB; 0) TOMUHAHTHOCTHIO 000UX TCHOB;

B) PaCCTOSIHEM MEXIY XPOMOCOMAMH; T') PACCTOSTHHEM MEXK/y T'€HaMHU.

15. B3aumopeicTBre ajuieIbHBIX T€HOB — IPUYKHA:

a) MPOMEXYTOYHOTO HACJIeI0BaHusl; 0) CHEIJICHHOTO HAaClIeIOBAaHNUS,

B) HE3aBUCHUMOT0 HACJIEIOBAHUS; ') €AMHO00pa3ns MOTOMCTBA.

2. TecThl ¢ BLIOOPOM HECKOJbKHX MPABUJIbHBIX OTBETOB

1. 3acnyramu I'. Mennens sBiseTcs TO, 4YTO OH BIIEPBBIE:

a) pa3paboTall OCHOBHOM METOJI TCHETHKHU — METO]T THOPHI0JIOTHYECKOTO aHAIN3a;

0) u3y4ns HacleAOBaHNUE TPU3HAKOB, T€HbI KOTOPHIX HAXOASTCS B OAHONH XPOMOCOME;

B) YCTaHOBWJI OCHOBHBIC 3aKOHOMEPHOCTH HACIICOBAHUS TPU3HAKOB;

I') J0Ka3aj 3aBUCUMOCTh MEX/1y YCIOBUSMHU CPEJIbl U TEHOTUIIOM OPTraHU3Ma;

1) U3Y9HJI HACJICIOBAHKUE MTPU3HAKOB, TEHBI KOTOPBIX HAXOJSATCS B Pa3HBIX XpOMOCOMaX;

€) pa3paboTall OCHOBHBIE MTOJIOKEHHSI XPOMOCOMHOM TEOPUU HACIIEICTBEHHOCTH.

2. [Tpy MOHOTHOPUTHOM CKPEIIUBAHUH UCXOJHBIC POAUTEIHCKHUE (DOPMBI JIOJKHBI:

a) OTHOCHUTbCA K pPa3HbIM BHJaM; 0) OTHOCHTHCS K OJHOMY BHIY; B) OBITh TOMO3UTOTHBIMH; T)
OTIUYATHCS 10 OJHOMW IMape MPHU3HAKOB; 1) OBITh TE€TEPO3UTOTHBIMU; €) OTIIMYATHCS MO0 HECKOJIbKUM
napam MpU3HaKOB.

3. l'oMoraMeTHBIM MY>KCKOH TIOJT SIBIISIETCS Y-

a) IBYKPBUIBIX HACEKOMBIX; 0) MJIEKOMUTAIONINX; B) IPECMbBIKAIOIINXCS;

I') HEKOTOPBIX YEIIyeKpPbUIBIX; /1) ITULL; €) PaKOOOPa3HbIX.

3. Onpenenure NPaBUWIBLHOCTD CYKIEHHIt

1. Kakue 13 nepeyrcaeHHbIX HIKE YTBEPXK/ICHUI HelpaBHIbHbI?

a) TeHBI, OTIPEJIENIAIONINE PAa3BUTHE Pa3HBIX TPU3HAKOB, HA3BIBAIOTCS aJUICIIbHBIMU;
0) COBOKYITHOCTb T€HOB OpraHU3Ma COCTaBJIAET ero (PeHOTHI;

B) MPUMEPOM aHATU3UPYIOMIETO CKPEUIMBAHUS MOXKET CITY)KUTh CKpenuBanne AAXaa;
T') TPYIIIBI CHETJICHUS TeHOB HaXOJATCA B Pa3HBIX XpOMOCOMaX;

1) TIOJIOBBIE XpOMOCOMBI Ha3bIBAIOT ayTOCOMAaMU;

€) HOBOOOpPa30BaHMs BOZHUKAIOT IPU B3aUMOJIEHCTBUU Pa3HBIX I€HOB.

4. 3anoJIHUTE NMPOMYCKH

1. CoBOKYIHOCTH F€HOB opranusma —31o (1...).
2. DyeMeHTapHas €JWHUIIA HACIEJICTBEHHOCTH, MpeacTaBieHHass oTpe3kom Mojekynsl JJHK, — 3to

2..)).

3. CkpemuBanue HopM, OTIIMIAIOIIUXCS APYT OT IpyTa MO OHOW Mape albTepHATHBHBIX IPU3HAKOB, —
(3..).

4. Tlapa reHOB, ONIPEACIAIONINX KOHTPACTHBIE (aIbTepHATUBHBIC) PU3HAKH, — (4...).

5. CkpemuBaHue, MPOBOISIIEECS IS ONPEeTICHNs TeHOTHIIA Opranu3ma, — (5...).

6. [Tpu3HaK, TPOSBISIONIMICS Y THOPUIOB ITEPBOTO IMOKOJICHUS MPH CKPENTUBAHUN YUCTBIX JIMHUH, —
(6...).

7. dopma HacieqoBaHHS MPU3HAKOB Yy TUOPUIOB MEPBOrO0 IOKOJEHHS, KOrjJa B MPHUCYTCTBUU
JOMUHAHTHOTO T€Ha YaCTHYHO MPOSIBISIETCS PEIIECCUBHBIN Mpu3HaK, — (7...).

8. B HOpMe HabOp MOJIOBBIX XPOMOCOM y MYKYHHBI — (8...).

9. Oco0bu, B MIOTOMCTBE Y KOTOPBIX OOHApYKUBaeTCs pacuieruienue, — (9...).

10. BnusiHre ofHOTO T€HA Ha pa3BUTHE MHOTUX MpU3HAKOB Ha3biBaeTcs (10...).
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(IInetiomponus, OOMUHAHMHDBIU, 2€H, MOHOSUOPUOHOE, HEeNnoaHoe OOMUHUPOBAHUE,
eeHomun, ananrusupyrowee, XV, cemeposuzomsi.)

Ne8

IIpu BbIONIHEHUY 3a1aHUi YacTu | 3TON BHIOEPUTE OJIMH IPABUIILHBIA OTBET.
1. DrnemeHTapHOU €IWHUIICH KUBOW MaTEPUH SBJISETCS

1) Opran

2) OpraHusm

3) kierka

4) monekyna

2. Kakas cTpyKTypa KIeTKu u300pakeHa Ha pucyHke?
32.1) bsHpOMIa3MaTHYECKas CETh
32.2) mnna3maruueckas MeMOpaHa
32.3) kommiekc 'onbrkn
32.4) Bakyousb
32.5)
3. P.BpoyH M3BECTEH TeM, 4TO OTKPBLI
1) Kietky
2) Mukpockor
3) Smpo kieTku
4) MurtoxoHaApHH

ajljlejibHble,

4. Cnupasib 6€IKOBOM MOJIEKYIIbI, yAEpKUBAaeMasl BOJOPOIHBIMHU CBS3IMH, 00pa3yeT CTpYKTypy

1) TlepBuunyto
2) Bropuunyio
3) Tperuunyro
4) YeTBepTUUHYIO
5. benku — ¢pepmeHTHI
1) VYCKOpSIOT XUMHUYECKUE PEKIHH
2) 3aMeIAIoT peakiuu
3) OO0ecrne4ynBarOT MOCTOSHHYIO CKOPOCTh PEAKIHH
4) TlpekpamaloT XUMHYECKUE pea
6. Jlrobas kieTka o0aaaeT ciocOOHOCTBIO K
1) OGpa3oBaHHUIO raMeT
2) TIpoBeaeHUIO HEPBHOTO UMITYJIbCA
3) CoxkpaleHuto
4) OOMeHy BeIIECTB
7. B xietkax meaBens HET
1) Xpomocom
2) XpomaruHa
3) XioporutacToB
4) XpoMaTHHOBOTO BEpeTeHa
8. K mpokapuoTtrueckum kiretkamM HE moaxomut cienyromiee mojoxeHne
1) Kietka — snemMeHTapHast )KHUBasi CUCTEMa
2) HoBble KJIETKH BO3HHKAIOT IyTEM JICJICHHS SACP MPEABLIYIINX KICTOK
3) Kierka — equHMIA CTPOCHHUS
4) Knerka — QyHKI[MOHATbHAS SIHHUIA
9. AHa3pOOHBIM INIMKOJIU30M HA3BIBACTCS
1) CoBOKYIIHOCTh BCEX PEaKIUil SHEPTeTUIECKOr0 OOMeHa
2) beckucIopoaHOe pacIIeIICHNUE TITFOKO3bI
3) OxkucaurenabHoe GochopHIHpOBAHIE
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

4) Pacmernnenne ATD

KoHeuHble MPOAYKThI KUCIOPOJIHOTO OKUCIICHUSI OPTAaHMYECKUX BEIIECTB —
1) AT® uBoga

2) Kucnopos u yriiekuciblii ra3

3) Bopa u yriekuciblii ra3

4) AT u kucnopon

I'ereporpodHble OpraHu3Mbl OTINYAIOTCA OT aBTOTPOGHBIX TEM, YTO OHU
1) Kak npaBuiio, MOTYT UCIIOJIB30BaTh 00a CIOCO0a MUTAHHS
2) He mMoryT muTathcst aBTOTPO(HBIM ITyTEM

3) He ucnons3ytor suepruto ATO

4) He OKHUCISIOT TJIIOKO3Y B ITpoliecce 0OMEHa BEHIECTB
HcxomasiM MaTepuaaoM it GOTOCUHTE3a CITyKaT

1) Kwucnopona u yrieKuciblii ra3

2) Bopa u kucimopos

3) VYruekucielii ra3 u Bojaa

4) VYrueBosl

B temuoBoii ctaguu hotocuaTe3a HE mpouncxoaut

1) OOpa3oBaHus YIiIeBOIOB

2) MHcnons3oBanus ATD

3) Cunre3 AT®

4) TIOrmomIeHUs YTIEKHUCIIOThI

HpaBI/IJII)Haﬂ MMOCJICA0BATCIIBHOCTD ITPOLCCCOB TPAHCKPUIILUHN U TPAHCIIALIUA CIICAYIOIIas:

1) OGa mporiecca UAYT B AP

2) TpaHckpuIIys B iApe, TPAHCIIALUS B [UTOILIa3Me
3) TpaHcKpuIIIHs B IIUTOIUIa3MeE, TPAHCISINS B Gape
4) TpaHCKPUIILUS B MUTOXOHJIPUSIX, TPAHCIISIHS B SIIPE
darouuros — 310

1) TlorsomieHue KIeTKOW KUIAKOCTH

2) 3axBar TBEpbIX YACTHIL

3) Tpancnopt BemecTB uepe3 MeMOpaHy

4) VYckopeHue OHOXMMHYECKUX PEaKIUi

Oyukuus rpanynsapHoit 11C

1) CwuHre3 IUNHI0B

2) TpaHcnopT BeIecTB ¥ CHHTE3 OEIIKOB

3) VYuacTue B MEXKKICTOYHBIX KOHTAKTAX

4) OGpa3oBanue puboCcoM

ITonoBoe PAa3MHOKCHHUEC 3BOJIIOIUOHHO Ooiee MMpOrpeCCUBHO NOTOMY, YTO OHO obecrieynBaeT

1) BoubInyro YHCIEHHOCTH TOTOMCTBA, YeM OeCIioyioe

2) PaBHOMEHOE pacnpeacicHue rctHeTHYCCKOro MaTepuraia MCKAy COMaTUUCCKUMU KIICTKaMU

3) Pa3HO0Opa3ue reHOTUIIOB B TIOTOMCTBE
4) BbDKMBaEMOCTb OOJBIIETO YKCIIA 0COOCH
HavanpHoil a3zoif MuTo3a sBisiercs

1) Amnadaza

2) Meradasa

3) Tenodaza

4) Tlpodaza

Tosbko BHyTpEeHHEE OIUIOIOTBOPEHUE XapaKTEPHO ISt
1) Pwib

2) 3eMHOBOIHBIX

3) MIIeKOmUTAOINX

4) Kuie4HOmoI0CTHBIX

Hemnpsimoe pa3BuTHE XapaKTEPHO st
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1)
2)
3)
4)
5)
6)

21.

22.

23.

24,

25.

26.

217.

1) Mensens

2) YTKoHOCA

3) Kpokoauna

4) Jlsrymku

[Tpu aHamU3MpPyrOIIEM CKPEITMBAHUN OOBIYHO BBISICHSIOT

1) JlomMuHHpOBaHHE PH3HAKA

2) PereccMBHOCTD MpHU3HAKA

3) Hocurens penecCMBHOIO reHa

4) Hocwurenst JOMHHAHTHOTO T'€HA

3urota ¢ reHotuniom AaBB oOpasyer

1) Opuu THII TaMeT

2) lBa Tuna ramer

3) Tpu Tuma ramer

4) Yertplpe THUIIA TAMET

[Tpu AUTrUOpPUIHOM CKPEUIMBAHUY B KQXKIYIO TAMETY MOIaaaeT

1) JIBe roMOJIOrMYHBIC XPOMOCOMBI

2) Ilo omHOM XpOMOCOME M3 KaKI0U Haphl

3) YersIpe XpOMOCOMBI

4) Opgna xpomMocoMa

CelneKIMoHepBl UCIIOIBb3YIOT 3HAHUSI [ICHTPOB MPOUCXOXKICHHS KYIbTYPHBIX PACTCHUI ITpH
1) Co3nmaHuu CpeaCTB XMMUUECKOH 3aIUThI OT BPEAUTEICH

2) OmpeneneHUN YUCIIa MyTaHTHBIX TEHOB Y COpPTa

3) Tloabope UCXOTHOrO MaTepHaa st OJAY4YEeHHs] HOBOTO COPTa

4) W3zyuenus nperida anaeabHbIX TSHOB B MOMYJISIHIX

[Ipu mnepecanke pacTeHUs C pPaBHHHBI B TOpPbI, €r0 IMOTOMKH BBIPOCIH Ha HECKOJIBKO
caHTUMETpOB. [IOTOMKM K€ TOPHBIX PACTEHMM HAa PAaBHUHE BEPHYJIHCHh K IEPBOHAYAIBHOMN
BBICOTE. DTO IPUMEP U3MEHUUBOCTH

1) MyTanroHHO#, TeHHO

2) KomOuHATHBHOM

3) MoaudukaroHHOR

4) T'eHOoMHOM

VYkaxuTe HanOoJiee TOYHOE ONPESICHUE MOHATHS «CeleKIus». Celnekuus — 3To
1) Ot6op Hanboee IIEHHBIX IS YeIOBEeKa OPO/] JKMBOBHBIX M COPTOB PACTCHUI
2) BbiBesieHUE YETOBEKOM HOBBIX MOPOJI )KMBOTHBIX U COPTOB PACTCHUIA

3) Hayka o KyJIbTYpHBIX COPTax pacTEHHI M MOPOAAX KHUBOTHBIX

4) OpoMaIrHUBaHUE U OTOOP COPTOB PACTEHHM U TIOPO JKUBOTHBIX
[Monurmionmus — 310 popMa U3MEHINBOCTH

1) MonudukannoHHOH

2) MyranuoHHOM

3) KomOunaTHBHOMI

4) COOTHOCHTEILHOM

Yposens B

28.Bpi0epuTe TpM NMpPHM3HAKA M3 WIECTH. BpIMmmMTe NpHU3HAKW , XApAaKTEPHBIE I KIIETOK
KUBOTHBIX U OaKTepHii, BRIOpaHHBIE IU(PHI IepeHecuTe B OJIaHK OTBETOB.

odopMIIEHHOE PO
UTOILIA3MY

MUTOXOH/IPHH
IUIa3MaTHYECKYI0 MEMOpaHy
TJINKOKAJIAKC

Pu6ocombr
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29.Bbi0epuTe TpM NMpU3HAKA U3 NIECTU.BbIOPaHHBbIE HU(PHI NepeHecuTe B
0.1aHK OTBeTOB.  buojoruueckas CynHocTh Meii03a COCTOUT B:

1) nmosiBIeHUH HOBOM MOCIIEIOBATEILHOCTH HYKIJICOTHIOB;

2) 00pa30oBaHUU KIJIETOK C YJIBOCHHBIM YHCJIIOM XPOMOCOM;

3) oOpa3oBaHUH TaTUIOUIHBIX KIIETOK;

4) peKOMOMHAIMK YYaCTKOB HETOMOJIOTUYHBIX XPOMOCOM;

5) HOBBIX KOMOWHAIIUSIX T€HOB;

6) OsIBJIEHUU OOJIBIIIETO YUCIIAa COMAaTUUECKUX KIIETOK
30.YcTaHOBUTE COOTBETCTBUE MEXKIY CTPOCHUEM U KU3HEACSITEIIbHOCTBIO OpraHu3Ma U apCTBOM, K
KOTOPOMY OH OTHOCHTCS.

CTPOEHME U XXUBHEAEATEJIbHOCTD HOAPCTBO

1) ITo criocoOy nuTaHus B OCHOBHOM aBTOTPO(BI A) Pacrenus
2) IMeroT BaKyoOIlH ¢ KJIICTOUYHBIM COKOM

3) Kierounasi cTeHKa OTCYTCTBYET

4) B kiieTKax UMEIOTCS ITACTUIbI

5) B kieTkax OTCYTCTBYIOT XJIOPOILIACTHI

6) ITo coco0y nMUTaHUsI IPEUMYIIECTBEHHO T'eTePOTPOBI

b) ’)KuBotHbie

31. YcraHoBUTE NpaBUIBHYIO MOCIEI0BATEIBHOCTD 3TAOB YMOPHOHAILHOTO PAa3BUTHSI ITO3BOHOYHOTO
XHUBOTHOTO.Il0Ty4eHHYIO TOCIeI0BAaTEILHOCTh IEPEHECUTE B OJIAHK OTBETOB.

A) npobiieHue

b) obpazoBanue 3urotsl

B) oOpa3zoBanue GmacTyibl

I') dopmupoBanue HEpBHOMN MIIACTUHKU

1) bopmupoBaHue racTpyibl

E) 3aknanka opraHos

Yposens C. Ha 3aganue naiite pa3BepHyThIil CBOOOAHBIN OTBET.

1.Kaxkoii opranousa n3obpaxén Ha cxeme? Kakue ero yactu ormeuens! nuppamu 1, 2 u 3? Kakoit npo-
L[ECC IPOUCXOAUT B 3TOM OpraHouje?

2. YKaXXuTe 4ncio XxpoMocoM u konundectBo monekyn /JIHK B mpodase nepBoro u Broporo Meiornde-
CKOTO JeneHus kieTku. Kakoe coObITHE MPOUCXOIUT C XpOMOCOMaMu B Iipodaze nepBoro JaesieHus?

3. IIpu ckpemmBaHNK PACTCHUS TOPOXa C TITAJKUMHU CEMEHAMHU M YCUKaMU C PACTCHHUEM C MOPIIMHH-
CTBIMH CeMeHaMM 0€3 YCHKOB BCe MOKOJICHHE OBbUIO €IMHO00pa3HO U UMEIIO IJIaJKUe CEMEHA U YCUKH.
[Tpu ckpemumBaHUM IPYroi mapbl paCTeHUN ¢ TAKMMHU ke (PeHOTUIIaMU (ropoxa ¢ IMIaAKUMH CEMEHAMU
U YCHUKaMM M ropoxa C MOPIIMHUCTBIMH CEeMEHaMH 0e3 YCHKOB) B MOTOMCTBE IOJIYYHJIA TOJOBUHY
pacTeHuil ¢ IIaJKUMU CEMEHAMH M YCUKaMU U TOJIOBUHY PACTEHHI C MOPIIMHUCTBHIMHE CeMeHaMH 6e3
ycukoB. COCTaBpTE CXeMy KaXJ0ro ckpemuBaHusd. ONpenenuTe reHOTUIIbBl pOJUTENEH U OTOMCTBA.
OO6bscHUTE IOydyeHHbIE pe3yabTaThl. Kak onpenenstoTcesi JOMUHAHTHbBIE PU3HAKU B IaHHOM ciy4ae?
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