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1. IlepeyeHb NJIaHUPYEeMbIX Pe3y/JbTATOB 00y4eHHs 10 MPOrpaMMe, COOTHECEHHBIX C
IUVIAHUPYEMbIMU pe3yJIbTATaMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbI

Ilenp ocBoeHHS TporpamMmbl: (HOPMHPOBAHHE COBPEMEHHOW E€CTECTBEHHOHAYYHOW KApTHUHBI
MHUpa, WUIIOCTPAIMI0 TPAKTHYECKOTO TPUMCHEHHUsI OWOJIOTHUECKUX 3HAHWA B  MEIUIIMHE,
CIIOCOOCTBYIONMX  paHHEeW TpodOpUEHTANMH  y4yaluxcs. [ JI00allbHBIE TEMBI  MPOTPAMMBI
OTIPENIENISIOTCS COIUALHBIMU TPEOOBAHHUSIMU U BKJIFOUYAIOT B CEOS:

- COIMAITM3AINIO 00YyIaeMbIX KaK BXOXKICHHE B MUP KYJIbTYPhI U COIIMAILHBIX OTHOIICHUI;

- NpHOOIICHHE K TI03HABATEIILHOW KYJIbTYype KaK CHCTEME I03HABATEIBHBIX (HAYYHBIX)
[IEHHOCTEH ¥ OPUEHTAIINIO B CHCTEME MOPAILHBIX HOPM U IICHHOCTEH;

- pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB M HWHTEUICKTYaJbHBIX CIIOCOOHOCTEH B IpoIlecce
PHOOpPETEHUST OMOIOTHUSCKUX 3HAHUIA;

- OBJIAJICHUE KITFOYECBBIMH KOMIICTEHTHOCTSIMH: yueOHO-IT03HABATEILHBIMH,
WH(OPMAIMOHHBIMH, IICHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHBHBIMU;

- ¢opmupoBaHHE y OOYYarOIIMXCS IMO3HABATEILHOW KYJIBTYpPhl, OCBAaMBAacMOM B IpoIEcce
MO3HABATEIIBHON JICATEIBHOCTH, M JCTETHYECKOW KYJIbTYphl KaK CIIOCOOHOCTH K 3MOIMOHAILHO-
[ICHHOCTHOMY OTHOIICHHUIO K O0BEKTaM KHBOW MPUPOJIBI.

3amaun:

- mpuoOpecTH 3HAHUSI 00 YPOBHSAX OPTraHM3AIMHM JKUBOM MaTepull M MEXaHHW3Max ce
SBOJIIOIIMOHHOTO  Pa3BUTHs, OCHOBAaX KJIacCH(PHKAIMM M CHCTEMATHKH, 3aKOHOMEPHOCTSX,
KACalolUXCsl CTPOCHHS, PAa3BUTHSA, Cpeabl OOWTAHWS MHUKPOOPTAaHW3MOB, TPUOOB, PACTCHHIA,
JKUBOTHBIX M OTJENbHBIX MX MPEACTABUTENCH; MO aHATOMUU W (PU3UOJIOTUHM OpPTraHM3Ma 4eJOBeKa,
OCHOBaXxX T'MTHCHBI M 3JI0POBOTO 00pa3a KU3HH;

- 0TpadoTaTh YMEHHMsI COCTABJIATH IUIAHBI, CXEMbI, KOHCIIEKTHI M TAaOJUIbI MpU paboTe Haa
CoJIepKaHUEM Kypca; HUCIOJIb30BaTh pecypchl cetn MHTepHer, paboTaTh ¢ y4eOHONM W Hay4dyHO-
MOMYJISIPHOM TUTEPaTypoil; paboTaTh ¢ TECTaMU; BIAJAETh OMOIOTUYECKUMU TEPMUHAMH U TIOHSATUSIMU;
OOBSCHATH Pe3yJabTaThl OMOJIOTUYECKUX IKCIIEPUMEHTOB, BBIIBUTATh TUIIOTE3bI HA OCHOBE 3HAHHM 00
OCHOBOTIOJIATal0IINX OMOJOTHYECKHX 3aKOHOMEPHOCTSAX U 3aKOHAX, O MPOMCXOXKIEHUU U CYIIHOCTHU
JKU3HHM, TJIOOAIBHBIX  W3MEHEHUsX B  Owocdepe; TPOBEpPATh  BBIBHHYTHIE  THIIOTE3bBI
HKCIIEPUMEHTAJILHBIMU CPEICTBAMU, POPMYIUPYS 1IENb UCCIETOBAHMIA,

- C(l)OpMI/Ip()BaTL COﬁCTBeHHle MO3UIIMI0 U OTCTauBaTb €€ B JHUCKYCCUH HCIIOJIb3YIO
Pa3IUYHBIC CBEACHUA NI €€ apryMCHTalH.

IlepeyeHb TPeOOBaHMI K YPOBHIO IOATOTOBKHU BBINIYCKHUKOB
[lepeuens TpebGoBaHMiI cocTaBlieH Ha OCHOBe paszfena «TpeboBaHUS K YpOBHIO MOJITOTOBKU

BBIMTYCKHUKOB» DeNepaqbHOro KOMIIOHEHTa TOCYJapCTBEHHBIX CTAaHAAPTOB OCHOBHOTO OOILIEr0 M
cpenHero (MmoMHoro) obmero oopazoBanus (0a30BbIil U MPOYUIBHBIN YPOBHU).

Kon | OcHOBHBIE yMEHUS U CTTOCOOBI ACHCTBUI

1 3HATDH U ITIOHUMATD

METOAbI HAYYHOI'0 IIO3HAHMA; OCHOBHBIE I10JI0KEHHS OHOJIOrHYeCKHUX

3aKOHOB, IIPABUJI, TEOPUIil, 3AKOHOMEPHOCTEH, TMIIOTE3:

METOJbl HAyYHOIO ITO3HAHUS, NMPHU3HAKU JKUBBIX CHUCTEM, YPOBHM OpraHM3alMd >KUBOHU
MaTepun

OCHOBHBIE TTOJIOKEHUS OMOJIOTHUECKUX TEOpHi (KJIETOYHAsT; XpOMOCOMHAS;

CHUHTETHYECKAsl TEOPHUs IBOJIIOLIMHU, AHTPOIIOTeHE3a);

OCHOBHBIE IMOJIOKEHUS yueHu# (0 MmyTsaxX W HampasieHusx spomonuu; H.J. BaBunosa o
IEHTpaX MHOrooOpasus M MPOUCXOXKIEHUs KyIbTypHBIX pactenuii; B.M. Bepnanckoro o




o6uocdepe);

cymHocTh 3akoHOB (I".Mennens; cuemnenHoro HacnenoBanus T.Moprasna;
TFOMOJIOTHUECKUX PS/I0B B HACJIECTBEHHOW N3MEHUYNBOCTH; 3apPOABIIIEBOrO
CXOJICTBA; OMOTEHETHUYECKOT0);

CYIIHOCTb 3aKOHOMEPHOCTEN (M3MEHYMBOCTH; CLEIVIEHHOT'O HACJIeIOBAHNUS;

HaCJIEJOBaHMsI, CLEIUIEHHOTO C I10JIOM; B3aUMOJEHCTBHSI T€HOB U UX

LIUTOJIOTUYECKUX  OCHOB); MpaBwi (gomMuHHpoBaHus [ .MeHzens; 3KOJIOrM4ECKOil
UPAMU/JIBL);

CYITHOCTH 'MIIOTE3 (LII/ICTOTBI TaMET, IIPONUCXOXKACHUSA KU3HU, ITPOUCXOKIACHU LIe.]'IOBeKa);

CTPOEHHUE W MPU3HAKHN OMOJIOTHYECKNX 00bEKTOB:

KJICTOK ITPOKAapUOT U DYKAPUOT: XUMHYECKHI COCTaB U CTPOCHUC OPraHOU OB,

I'CHOB, XPOMOCOM, I'aMCT,

BHUPYCOB, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB IIAPCTB KHBOW MPHUPOJIBI
(pacTeHuid, )KUBOTHBIX, TPUOOB U OAKTEPHIl), YEITOBEKA;

BUJIA, IONYJISINI; 9KOCHCTEM M arpodKOCHCcTeM; Onochepsr;

CYIIHOCTh OMOJIOTH4eCKMX NPOLECCOB U SIBJCHMIA:

OOMEH BEIIECTB M MPEBpallleHHs HSHEprMd B KIETKE M OpraHusMe, (OTOCUHTE3,
IUTACTUYECKUN M SHEpreTHYeckuid OOMEH, NMUTaHMe, JbIXaHue, OpOKeHHE, XEMOCHHTE3,
BbIJIEJICHHUE, TPAHCIIOPT BEUIECTB, Pa3pakKuMOCThb, POCT;

MUTO3, M€I>'I03, PAa3BUTHC IraMCT Yy IBCTKOBBIX paCTCHI/Iﬁ U ITI03BOHOYHBIX )XUBOTHBIX

OIUTO/IOTBOPEHHE Y IBETKOBBIX PACTEHUH WM TO3BOHOYHBIX JKUBOTHBIX; pa3BUTHE H
pa3MHOXEHHE, UHANBHIyaJIbHOE pa3BUTHE OpraHu3Ma (OHTOTeHE3);

B3aMMOJICHCTBHE TEHOB, MOJY4YEHHE TeTepo3uca, MOJMUIUIIOUIOB, OTAAJIECHHBIX THOPHIIOB,
JIEHCTBHUE UCKYCCTBEHHOTO 0TOODA;

JeicTBUE ABMXKYLIETO U CTAOMIM3UPYIOLIET0 O0TOOpa, reorpapuueckoe U 3KOJIOTHYECKOe
BUJ1000pa30BaHue, BIMSHUE 3JIEMEHTAPHBIX (PaKTOPOB BOJIIOIIMH HAa FeHO(OH I MONYJIsSLUH,
(dbopMHpOBaHKE MPUCTIOCOOIEHHOCTH K cpeJie OOMTaHus;

KpYroBOPOT BEUIECTB U MPEBPAILEHUS JHEPTHH B SKOCUCTEMAaxX U Ouocdepe,
HBOJIIOIMSL OHoc(epsI;

COBPEMEHHYI0 OMOJIOTNYECKYI0 TEPMUHOJIOTMI0O U CUMBOJIMKY T10 IIUTOJIOTHUHU, TEHETUKE,
CEJICKIINH, OMOTEXHOJIOTHH, OHTOT€HE3Y, CUCTEMATHKE, YKOJIOTHH, YBOJIIOLINN;

0CO0EHHOCTH OpraHusMa 4Ye€JI0BE€Ka, €ro CTpoCHUA, KUSHCIACATCIbHOCTH, BBICIIIEH
HepBHOI\/II JACATCIIBHOCTH U ITIOBCACHN .

YMETDH

O0BACHATH:

poib OMOJIOTMUECKUX TEOPHH, 3aKOHOB, NPHUHIUIOB, TUIOTE3 B (HOpMUPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA;

CAUHCTBO J)KMBON M HEXHBOM npupoanl, poACTBO, 06H_[HOCTB MPOUCXOKACHUA KHUBBIX
OpTraHu3MoOB, 3BOJIFOIHIO paCTeHI/Iﬁ U JKHUBOTHBIX, HCIIOJIb3Yyd OMOJIOrYECKHE TEOpHH,
3aKOHBI U ITpaBUJIa,

OTpULATCIIBHOC BIIMAHUC aJIKOI'OJIsI, HUKOTHUHA, HAPKOTUYCCKUX BCIICCTB HA
Pa3BUTHC 3apOoabllia YCJIOBCKA, BJIMAHUC MYTAICHOB HAa OPTaHN3M YCJIOBCKA,

IIPUYMHBl  HACIEJACTBEHHBIX W  HEHACJIEACTBEHHBIX H3MEHEHHH, HacCJIEIACTBEHHBIX
3a00J1eBaHNU, TEHHBIX U XPOMOCOMHBIX MYTaIlUii;

B3aMMOCBS3M OPraHU3MOB, YEJI0BEKa U OKPYKAIOLIEH Cpebl; IPUUUHBI
YCTOMUUBOCTH, CAMOPETYJISALIUH, CAMOPA3BUTHS U CMEHBI IKOCHUCTEM;
HE00XO0IMMOCTh COXpaHEHUs MHOI000pa3us BUIOB, 3aIIUTHl OKPYXKAIOIIEH Cpe/ibl;

MPUYMHBI SBOJIIOIMH BHJIOB, YeJIOBeKa, Orocheppl, eAMHCTBA YeJIOBEYECKUX pac;

MCCTO U POJIb YCJIOBCKA B IPHUPOALC; pOACTBO YCIOBCKA C MJICKOIMUTAIOIIIUMU
KMBOTHBIMH, POJIb PA3JIMYHBIX OPIraHU3MOB B JKMU3HH YCJIOBCKA,

3aBHUCHMOCTD 310POBbSA UCJIOBCKA OT COCTOSIHU S oxpymammeﬁ CpCAbI,




IIPOABJICHUEC HACIICACTBCHHBIX 3&60H€BaHHI>'I, HMMYHHTETA Y UCJIOBCKA, POJIb
TOPMOHOB U BUTAMHWHOB B OPTaHU3MC,

YCTAaHABJIUBATH B3AaHUMOCBHA3H:

CTpoeHUsI M (DYHKIMHA MOJEKYJ, OPraHOMJOB KIETKH; IIACTUYECKOTO U IHEPreTHYECKOrO
00MEHa; CBETOBBIX M TEMHOBBIX peakLui (JOTOCUHTE3A;

JIBUOKYIIIUX CHJI 3BOJIFOIMU; ITYTE€W U HATPABJICHHUI 3BOJIFOLINH;

pemaThb
3aJjaud Pa3HOM CIOKHOCTU IO LIUTOJIOTUH, T€HETUKE (COCTABIATh CXEMbI CKpEIIMBaHUSA),
HKOJIOTUH, IBOJIIOLMH;

COCTABJATH CXEeMbI
MEPEHOCA BEIIECTB M SHEPTUH B IKOCUCTEMAX (LIETIH MUTAHUS, TUILIEBBIC CETH);

pacno3HaBaTb U ONUCBIBATL:

KIICTKHU paCTeHI/If/'I " ) KUBOTHBIX,
PE3YJIbTAThI OMOJOIHYECKUX OKCIICPUMCHTOB, Ha6J'IIOI[CHI/II71 10 UX OIIMCAaHHIO,

ocobeit Bi1a 1o MOP(OIOrHIECKOMY KPUTEPHIO;

OHOJIOrHYECKHE OOBEKTHI IO HX I/1306pa)KeHI/IIO H 1poneccam Ux XKU3HCACATCIbHOCTH,

OKOCHUCTCMBI U aIrPOOKOCUCTCMEI;

BbIABJISAATD:

OTJIMYUTCIIBHBIC ITPU3HAKH OTACJIbHBIX OPIraHU3MOB,

npuUcnocoOJIeHNsT y OPraHU3MOB K cpele oOuTaHusi, apoMop(ho3bl W WAMOATANTALUU Y
pacTeHUI U )KUBOTHBIX;

abmoTuyeckne M OHMOTHMYECKUE KOMIIOHEHTHI OKOCHUCTEM, B3aWMOCBSA3U OPraHU3MOB B
9KOCUCTEMC, AaHTPOINMOTCHHBIC H3BMCHCHU S B DKOCUCTCMAX ]

MCTOYHUKU MYTareHoOB B OKpY Karollei cpese (KOCBEHHO);

CcpaBHUBATH (M J1€J1aTh BHIBOJbI HA OCHOBE CPABHEHMS)

O6uonornyeckue OOBEKTHI (KJIETKH, TKAaHH, OpPraHbl M CHCTEMBbl OPraHOB, OPTraHU3MbI
pacTeHMI, KUBOTHBIX, TPUOOB U OaKTEpUid, IKOCUCTEMBI U arPO3KOCHCTEMBI);

IPOIIECCHI U sIBIEHUS (0OMEH BEILECTB Y pacTeHUI, KUBOTHBIX, YEJIOBEKA,
IJIACTUYECKUH M SHEPreTH4eCKUil 0OMeH; OTOCUHTE3 U XEMOCUHTE3);

MHTO3 U M€03; OecIo10€e U I0JI0BOE Pa3MHOXKEHHE; OIIO0TBOPEHUE Y
pacTEHNH M KUBOTHBIX; BHEIIHEE U BHYTPEHHEE OILUIOAOTBOPEHUE;

q)OpMBI €CTCCTBCHHOI'O 0T60pa; I/ICKYCCTBCHHHﬁ U €CTECTBECHHBIN OT60p; CITOCOOBI
BI/IJI006pa3OBaHI/I$I; MAaKkpO- 1 MUKPOIBOJJIIONWIO, ITYTH X HAIPABJICHUA DBOJIIOINHA

onpenensiTh
MIPUHA]ICKHOCTh OHMOJIOTHYECKUX OOBEKTOB K ONPEICICHHONH CHCTeMaTHYECKON TpyIie
(xmaccudukanys);

aHAJIM3MPOBATH

pa3inYHbIC THUIOTE3bl CYIMHOCTH JKH3HU, MPOUCXOKIACHUA IKHU3HU, PaA3HBIX TPYHII
OpTraHU3MOB M YCJIOBCKA, YCJTIOBCUCCKUX pacC, 9BOJIOIHUIO OPraHU3MOB;

COCTOSIHME OKpYXarolled cpenbl; BIUsSHHE (AKTOPOB pPHCKA Ha 3J0POBHE UEIOBEKA;
MOCNEACTBHS JICATETLHOCTH 4YelIOBEKa B DKOCHCTEMaX, TJ00AJbHBIE aHTPOIOTCHHBIS
W3MEHEHUs B Onocdepe;

HCHOJIb30OBATh  ITPHOBPETEHHBIE 3HAHUA W YMEHUA B
IMPAKTUYECKOMU AEATEJBHOCTH U ITOBCEJHEBHOMU KU3HH

IJIS1 000CHOBAHUSA

MpaBIJI OBEJICHUS B OKpYKalolIeH cpene;

Mep TpOoMUIAKTUKA  PACHpOCTpaHEHHUs 3a00JIeBaHMIA, BBI3BIBAEMBIX PACTECHUSIMHU,
KUBOTHBIMH, OakTepusiMH, TpubaMu ¥ BHpPyCaMH; TpaBMarTu3ma, ctpeccoB, BHNY-
WH(DEKINU, BPEIHBIX MPUBBIYCK (KYpPEHHE, aTKOTOIM3M, HAPKOMAHHUS ); HAPYIIECHUS OCAHKH,
3peHus, ciyxa, UHQEKIMOHHBIX U IPOCTYAHBIX 3a00J€BaHUM, CTPECCOB, BPEIHBIX MTPUBBIYECK
(KypeHue, aJKorojau3M, HApKOMaHHUs);




OKa3aHWs TMEpBOM TMOMOUIM TMpU TpaBMax, IMPOCTYIAHbIX U JAPYyrux 3a00JIeBaHUSAX,
OTPaBJICHUH MUIICBBIMU MPOIYKTAMU;

Croco0OB BBIpALIMBAHUS M PA3MHOKEHUS KYJIbTYPHBIX PACTCHUN U JOMAIIHUX >KUBOTHBIX,
yX0/1a 32 HUMHU.

2. Mecto nporpammsbl B ctpykrype OOII BO

IIporpaMmma OTHOCHTCH K Y4eOHOMY HUKJIY (pa3esy) - eCTeCTBEHHOHAYYHbIH UK.

Buonorust sBisercss oaHOM W3 (yHIAMEHTAIBHBIX €CTECTBEHHBIX Hayk. OHa MpsIMO WM
KOCBEHHO Yy4YacTBYeT B (DOPMUPOBAHMM MHUPOBO33PEHHUS UEJIOBEKa, ONPEAENSeT €ero MOAXOoJ K
OKpY’KalolleMy MHpY, €ro NMOHMMaHue HaOirogaeMbIX siBieHuil. IlosTomMy He ciydailHO OHMOIOrHU
yIEIS€eTCsl BHUMAHKUE Ha BCTYNIUTEIbHBIX dK3aMEHaX.

Enunbiii  rocymapcTBeHHBIN 9K3aMEeH 1O OWOJOTHMH  NPEIyCMaTpPUBAET COBMEIICHHUE
roCyJapCTBEHHOM  (MTOroBOM) arrecTalMd 1O  OMOJOrMM  BBITYCKHMKOB 11-X  KilaccoB
00111e00pa30BaTENBbHBIX YUPEKICHUH 1 BCTYITUTENLHBIX 9K3aMEHOB B By3aX. TpeOoBaHMs K 3HAHUSAM U
YMEHUSM BBIITYCKHUKOB JJOCTATOYHO BBICOKH, CII0KHAs IIPOrpamMma 1o OMOJIOTHH JUIsl TOCTYIAIOLIUX B
BBICIINE YUYeOHBIE 3aBE/ICHNUs, OONBIION 00BeM y4eOHOro MaTepHala - 3TO T€ TPYIHOCTH, C KOTOPBIMU
CTAJIKUBaeTCs y4yeHMK. J[aHHas TUCHMIIIIMHA MOXET JOMOJHUTh, YIIIYOUTh COAEp)KaHUE LIKOJIbHOI'O
Kypca OuONOruM, CcHnocoOCTBOBATh YAOBJIECTBOPEHHIO MO3HABATEIBHBIX WMHTEPECOB  YYaIUXCs
MEAMIMHCKUX KIIACCOB.

3HAUUTENbHOE MECTO B NPOrpaMME OTBOAUTCS DPELIEHUIO TECTOBBIX 3aJaHUM, 3aJay Kak
KaueCTBEHHOI'0, TaK ¥ KOJIMYECTBEHHOTO XapaKTepa.



3. O0beM nporpamMmbl ¢ yKazaHHeM KOJMYecTBAa aKaJeMUYeCKHX WM ACTPOHOMHYECKHX YaCcOoB,
Bbl/IeJICHHBIX HA KOHTAKTHYI0 padoTy oOydamommxcs ¢ npemnoaasartesieM (10 BHAAM Y4eOHBIX
3aHATHII) M HA CAMOCTOSATEILHYIO PAa0OTy 00y4aIOIIUXC S

OO6mmas Tpy10eMKOCTh (00BEM) MPOTPaMMBI COCTABIISET 68 akaeMUYECKIX YacoB.

3.1. O0beM nporpaMmMbl U BUAbI y4eOHOI padoThI

Bujt yuebuoii paboTet KonraktHoe 00yuenue
Bcero uacos /
32Y9€THBIX JAucTaHIHOHHBbIE
eIMHHUIT AyautopHoe o0pa3oBaTe/ibHbIE
TEXHOJIOTHH
AymutopHast paboTa, B TOM YHCJIE: 68 68
Jlexumnm (JI)
[Tpaktrueckue 3ansatus (I13) 68 68
Cemunapsl (C)
CamocrosiTenbHas pabota
obyuatomerocs (CPC)
3auer
HUTOI'O 68
4. Coep:kaHue NporpaMMbl, CTPYKTYPUPOBaHHOeE 10 TeMaM (pa3/ejiaM) ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMHUYeCKUX UM ACTPOHOMHUYECKHX YaCOB
U BU/IOB YUYeOHBIX 3aHATHHI
4.1. Pa3nennbl nporpaMMbl M TPYA0€MKOCTb 110 BUIaM y4eOHbIX 3aHATHH
(B akaileMHYeCKHUX Yacax)
Ne Paszpnen E Buab! yueOHbIX 3aHATHIA, ®DopMBI TEKYLIET0
pa3 JUCHHUILTAHBI ESw BKJIIOYAsl CAMOCTOSITENIbHYI0 padoTy KOHTPOJISA
ela g 2 § 00y4aommnXxcsi U TPYA0EMKOCTH (B yacax) ycneBaeMoCcTH
b | = AyauTtopHbie Jucranum | Camocrton
g y‘leﬁHble 3aHATHUHA OHHOC¢ TeJIbHadA
Bcero | Jlekn | IlpakTuu o6yuenne pabora
M €CKHue 06yt1a10m
3aHATHA uxest
1 | buonorusa kak Hayka. 4 4 Omnpoc
Meroasl ~ Hay4HOTO
MTO3HAHUS
2 | OGmas 6uosnorus 12 12 Omnpoc,  TecTsl,
JIOMalllHee
3a/laHue
3 | boranuka 10 10 Ompoc,  TecThl,
JIOMalllHee
3a/laHne
4 3o00morus 10 10 Ompoc, TECTEHI,
JIOMaIllHee
3a/1aHle




5 Amnaromus u 12 12 Omnpoc, TECTHI,
busnoNorHs YenoBeKka JIOMaIlrHee
3a7laHue
6 OCHOBBI  3BOJIIOIUH. 10 10 Omnpoc, TECTHI,
AHTpOIIOTeHE3 JIOMaIllHEe
3a7laHue
7 OCHOBBI 3KOJIOTUH 10 10 Ompoc, TECTEHI,
JIOMallHee
3alaHue
4.2. Copep:xanue TMCUUIJIMHBI (MOAYJI51), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jesiam)
Ne Haumenoanue pasnena (vnu remsl) | Kon-Bo Copep:xanue paszena (Tembl)
n/n JUCHMITINHEI 4acoB
1. Paszpnen 1. buosorust kak Hayka. MeToabl HAYy4YHOr0 IO3HAHUS
Conep:kaHue TeMbl IPAKTUYECKUX 3AHATHH
1.1. | 1. buonorus Kak HayKa O KHBBIX 4 UYro uzyuaer ouonorus? Kakue pasnenst 6nonoruu
OpraHu3Max. Y pOBHU OpraHU3aluu BbI 3HaeTe?
KHUBOTO. MeTo 161 OMOIOTHYECKUX OCHOBHBIE TIPU3HAKH KHUBOTO.
HCCIIeIOBAaHUH YpOoBHH OpraHU3aIHU KUBOTO.
Metonasbl OMOJIOTUYECKUX HUCCIIEIOBAHUN -
MHKpOCKOITUSI, ~XpoMarorpadus, 3JIeKTpodopes,
METOJT MEUYEeHBIX aTOMOB, JAu(QepeHHanIbHOe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KJIETOK.
Hab6nronenue, SKCriepuMeHT, ONMCaHNe, U3MEpEHHe
U OIIpe/IeIeHHEe BUIOB — OMOJIOTHYECKHE METOIbI
U3y4EHHUS MIPUPOJBL. MopenupoBanue u
MoHUTOpUHT. OrmpeneneHne BUIAOB pacTCHUN W
JKHUBOTHBIX.
3HaueHHe OMOJIOTMYECKOW HAayKH Ui THO3HAHUS
HIPUPOBI, UCIIOJIB30BAHNE €€ KAK HAYYHOU OCHOBBI
JUISL  CEJIBbCKOTO  XO3SHCTBA, IPOMBIIUICHHOCTH,
MEIMIMHBI, TUTUEHBI, OXPaHbl IIPHPOJIBI
2. | Pasgen 2. O0mast 6M0/10rusi. XuMHYECKHIi COCTAB H CTPOEHHE KJIeTKH. MeTabou3m

Couepﬁcaﬂne TEMbI IIPAKTUICCKUX 3aHATHH

1. MHOroo6pasue XKHBOTO MHUpAa.
VYuenue o kinerke. OCHOBHBIE
IIOJIOXKEHUS KJIETOUYHOM TEOpHH

0,5

YpoBHU opraHuzalu >KUBOro. KpuTepuu XKUBBIX
opranm3moB. KieTka — snemeHTapHas eauHUIA
xuBOoH cuctemMbl. (COBpPEeMEHHOE OIpeaesIeHue
kieTku. [losiBneHne n pa3BUTHE KIETOYHON TEOPHH.
OCHOBHBIE ~ TOJNIOXKEHHA  KIETOYHOH  TEOPHH.
Ctpoenne u  (QyHKIUM  KjIeTOK. (OCHOBHBIC
COCTaBHbBIE YacTH KJIETOK: MeMOpaHa, UToIuIa3ma,
anpo. KierouHele W HEKJIETOYHBIE OPraHU3MBIL.
[IpokapuoTs! u 3yKapuoTsl. MHOTOOOpa3ue KIeToK.
OynKIMoHabHas quddepeHmanms KIeTok.

2-3. XuMuuecKkasi Opranu3arust
knetku. Heopranuueckue BemecTsa
kieTkd. OpraHuuecKue BEIlecTBa.
Yraesojsl. Kpaxman. I'mukoren

0,5

Bbuonorvuecku BaXXHbIE XUMHUYECKHUE DIEMCHTHI.
Makpo- u MuKpodnemMeHThl. Heopranuueckue
coequHenus. Bojga u ee cBoiictBa. BomoponHas
cBs3b. PoNIb BO/IBI B )KM3HEACSITETHHOCTH KIETKH.

Comu. Karmomsr: Na*, K*, Ca?*, Mg? wu np.
Annonsr: Cl;, HCO*, HSO* u np. Opranuueckue
COEJIMHEHMUSI. MonomMmepbl. YrneBojsl:




MOHOCAXapuabl, JUCAXapUAbl, TOJUCAXAPUIBL.-
no0aBUTh .3HA4YEHHWE VIJICBOJOB B CTPOCHHHA U
(YHKIIMOHUPOBAHUU KJIeTOK. Kpaxman u rimkoreH

4. benku. OpraHuyecKue MOJIEKYIbI
— 5KHPBI U JIUTIONU]IBI

0,5

Benku. AMUHOKHCIOTBI, HX CTPOCHUE U CBOWCTBA.
[lentuanas cBs3p. llepBuuHast cTpykTypa Oenka,
NEeNTUAHAs  CBs3b.  BTopuuHas,  TpeTU4Has,
YETBEPTUYHAsI CTPYKTypbl. JleHatypauus. Pons u
CBOMCTBa OEITKOB B KIIETKE.

Jlumuapl M WX ydacTME B IOCTPOCHUH H
(GYHKUMOHUPOBAHUU  KJIETKU.  |pUINIMLEpUIBL,
¢dochonunuapl, BOCKH, CTepouabl. buonornyeckue
¢byHKINU JIUTIHUJIOB. O6mme CBOICTBa
OMOJIOTHIECKUX MeMOpaH - TEKYy4ecCTb,
CITIOCOOHOCTh K CaMO03aMBIKaHHMIO,
MOJTYIPOHUIIAEMOCTh

5. buonornyeckre noJIuMepsl —
HYKJICHHOBBIE KHUCIIOTHI

0,5

HyknenHoBBIE KHCIOTHI 1 UX POJIb B KJIETKE.

JIHK u PHK. ATO. [Ipunuun
KOMIUIEMEHTapHOCTH. [IpaBwio UYapradda.
Crpykrypa JAHK -  nBoifHas  cnmpais.
MecToHaxoX/IeHHe ¥ OWOoJOoTHYeCKHe (YHKITUN
JHK. Bunet PHK. ®ynkuuun PHK B kietke.
Crpoenue wmomnekynsl AT®. Makpospruueckue
cBs3u B MoJiekyne AT®. buonornueckue pyHKIINN
AT®. BoccTaHOBIECHHBIE  MEPEHOCYUMKH,  HUX
¢ynkuun B kietke. CexenupoBanue JJHK.
Pewenue 3anau

6-7. HapyxHas nuToria3maTideckas
MeMmOpaHa. TpaHCHIOPT BELIECTB.
Opranouzs! KieTku. SAnpo

0,5

[Inazmaruueckas MeMOpaHa. JBoitHoi#
MOJIEKYJISIpHBIN  cJloii  MoJiekyn  dochonnnuaos.
MemOpannble Oenku. [nukokanuke. KierouHas
CTeHKa. MeMOpaHHasi MPOHULAEMOCTb. TpaHcHopT
BemectB IlaccuBHblii  TpaHcmopt: andysus,
WOHHBIE KaHANbI, OENKU-IepEHOCUYNKU. AKTHUBHBIH
Tpa"cnopt. @Paronuro3 W NHHOIUTO3. Paborta
HaTPUH-KaINEBOTO Hacoca. OHAO0LUTO3.
Ox301uT03. OCHOBHBIE CBOMCTBA W CTPOEHHUE
UTOIIa3MBbl. LIUTO30I1b, KIIE€TOYHBIHN CKETIeT.
OpraHouzasl  LMTOIUIA3MBL:  MEMOpaHHbIE |
HemeMOpanHble. OgHOMEMOpaHHBIE  CTPYKTYPHI
kinetku: DI1C, komriekc I"onbaKu, TH30COMBL.
CrpoeHre W (DyHKIHMH 3HIOIIIA3MATHUYECKOW CETH
(BIIC).Kommekc ['onbmku — crpoeHne 1 GyHKIUN
Crtpoenue u QyHkiuHu u3ocoM. CTpoeHHE U POJIb
MUTOXOHApUHA B KieTke.CTpoenne u (pyHKIUU
TUTaCTH]I B PACTUTENBHBIX KieTkax. HememOpaHHbIe

OpraHOUbIL: pUOOCOMBI, MHUKPOTPYOOUKH.
Kiterounsrit LIEHTP. Krytuku, PECHUYKHU,
MHUO(DUOPHUILITEI. Opranenisl CHEIUATTBHOIO

HazHaueHua. CTpoeHne M (QYHKIUM KIETOYHOTO
sapa. O0onouka smpa, XpOMAaTHH, KapHOIUIa3Ma,
SIPBIIIKY, UX CTpoeHue U QyHKIuH. [IpokapuoTs! n
sykapuoTbl.  CpaBHHTENbHAs  XapaKTEPUCTHKA
KIIETOK 3YKapHOT.

OcobeHHOCTH CTpOoCHHS ©  (YHKITHOHUPOBAHUS
BUpycoB. PazHooOpasue ¢opm BUpHOHOB. Bupychr
— HeKJIeTOYHble (OPMBI JKU3HU U OOJIMTaTHBIC
napazuthl. CTpoeHHEe TPOCTBIX H  CIIOXKHBIX
BUPYCOB, PETPOBUPYCOB, OakTeprodaros.




BupycHbie 3a0o0sieBaHHs YEIOBEKA, JKHBOTHBIX,
pactennii. CITHM ]I, COVID-19.

8. Ara0omnu3m. Peannsamnus
HACJICJICTBEHHOM HH(POPMAIHH —
OnocuHTE3 OeKa

0,5

OOMeH BeIecTB | peBpaIieHnue YHEPTHH — OCHOBA
JKU3HEACITEIBHOCTH  KJICTKH. ACCUMWISAIUS U
JUCCUMUWIISILMSI — IBE CTOPOHBI MeTabonm3ma. THrbl
oOMeHa BeIecTB: aBTOTPOGHBIN 1 TeTepOTPOdHBII.
Orarel MeTabonn3ma.

Peakumn  marpuuHoro  cuHTesa.  [IpuHuun
KoMIIeMeHTapHOCTH. brocuaTes 6enka. Poms [IHK
B IIporiecce OnocuHTe3a Oenka.l eHeTHIecKuit Koa u
ero croiictBa. Tpanckpumims. O6pazoBanue nPHK.
CunTes Monekynsl Oenka — tpancisinust. TPHK u eé
BTOpU4YHas cTpykrypa. Ilomucoma Perymsnus
TPAHCKPHIIIUK W TPAHCISIIUK Y OAKTEPHIA, BBICIINX
OpraHu3MoOB

9. ABToTpodHEI THTT OOMeHa
BemecTB. oTocuHTE3. XEMOCHHTE3

0,5

®DoTOCHHTE3. ITurmeHnTHI ¢doTocuHTE3A.
Xmopodmmr. I'pansl. CBeroBast ¢aza ¢poTocHHTE3A.
Axkymynanus sHeprun cBeta. HAJID. dotonus
Bosbl. OCOOCHHOCTH TPOTEKaHHs TEMHOBOW (ha3bl
(doTocuHTE3A. Hukn  Kaneuna.llpogykTsl
¢dotocunre3a. Ponb (oTocuHTE3a IS KH3HM Ha
3emiie. XeMOCHHTES.

10. DHepreTuyeckuii 0OMeH —
kaTabomm3Mm. Tl TUTaHus
OpraHu3MoOB

0,5

Ob6ecrieueHre KIETOK YHeprueid. THrbl mutaHus:
aBTOTPO(dBI, TeTepOTPOdBI, MUKCOTPOPHI.
Buonornueckoe okucieHue, Wi KIETOYHOE
nbixanue. [logroroBurenbubiid tar. [lepBriii atan
SHEPreTHYECKOro oOMeHa — OKUCIIeHHE 0e3 yyacTus
kuciopona. [mikonus. AHa3poOHbIE OPraHU3MBI.
Bugpt 6poxxkenust. [IporyKTbl OposkeHHS.
Bronornueckoe OKHUCIIEHHE C y9aCTHEM KHUCIOPOA.
Iuxn Kpebca. O6pazoBanne ATO.

MHUTOXOHJPUY — SHEPreTUUECKUE CTAHIIUH KIIETKH.
OxucnutensHoe hochopuupoBaHue.
[IpenmymiecTBa a3poOHOTr0 MyTH OOMEHA BEILIECTB

Jenenne kaerkn. Omiionorsopenue. OHTOreHes

Cozlepmalme TEMbI NIPAKTUYICCKUX 3aHATHH

11. [enenue kietok. TUmnsl IeeHUs
KJICTOK.

0,5

JKu3HEeHHBIN IIUKII KIE€TOK. THUIILI IEJIEHUS KIIETOK.
Muro3. ®da3bl JICTICHUS. Wnrepdasa.
IIpecunTeTnueckuit (TTOCTMHUTOTHYECKHIA),
CUHTETUYECKUI 51 MOCTCUHTETUYECKUI
(mpemutoTHYecKHii) Tepuonbl. KapuokuHes u
LUTOKKHE3. bronornyeckoe 3HaueHUE MUTO3A.
becrionoe  pasmuoxkenune. Buasl  Gecmonoro
Pa3MHOXEHUS: CIIOPO0Opa3oOBaHnEe, BETETATHBHOE
pPa3MHOXEHHUE, I[OYKOBAHME, JEJIECHUE HaJBOE,
TITU30TOHHUS.

12. TlonoBoe pa3zMHoXeHHe. Meio3
Koumponvnas paboma 1.no meme
«Xumuueckuii cocmas u cmpoenue
knemku. Mumos u meiios.»

0,5

[TomoBoe pasMHoxeHue. [loHsATHE O ramerax,
MOJIOBBIX kene3ax. CTpOeHHE TOJOBBIX KIIETOK.
l'announHocTh KIIeTKU. Metio3. da3el  Melo3a.
Konsbroranusa. Kpoccunrosep.  buosoruueckoe
3HAYEHUE MEH03a.

CpaBHUTENBHBIE OCOOCHHOCTH CIIEPMATOTCHE3a M
oBoreHesa. ['amerodpur u cmopodur. Meiio3 B
KM3HEHHOM IUKJIe pacTeHuit. O6pa3oBaHue crop B
npolecce Mero3a. ['amerorenes y pactenuit

13. OmnogorBopenue. OcodbeHHOCTH
OILIOZIOTBOPEHUS Y PACTEHHUH U

0,5

OmtogoTBopeHue y  XKHUBOTHBIX.  CriocoObl
OTIOIOTBOPEHMSL: Hapy’kKHOE, BHyTpEHHee.




KUBOTHBIX. IlapTeHOreHes.
WnauBuyansHOE pasBUTHE
OpPTraHHU3MOB.

Koumponvnas paboma 2 no meme
«Ilnacmuueckuii u sHepeemuuecKull
obmen. Onmozenes»

[Maprenorene3.  IlpeumymiecTBa  BHYTPEHHETO
OTUTOOTBOPEHHSI 10 CPAaBHEHUIO C HAPYKHBIM.
3urora.

JIBOiHOE OIUIOIOTBOPEHHE Yy TOKPHITOCEMEHHBIX
pacTeHHui. 3HaYCHHE OSHAOCIEPMa Yy IBETKOBBIX
pacTeHui.

Buonoruueckoe 3HaYCHHUE OILIOIOTBOPCHUSL.
Pemenue 3agau

OnTorene3. JTambl HHIUBUAYAIBHOTO Pa3BUTH
OpraHU3MOB.

OMOpHOHATLHOE pa3BUTHE: APOOJICHHE 3UTOTHI,

racTpyJisiliusi,  OpraHOTeHE3. OMOpHoHATBHAS
WHIYKIHS.

[MoctaomOpuonansHoe  passuthe. [lpamoe
HEenpsMOoe pa3BUTHE.

BrnugHue BHEWIHMX  YCIOBHUM Ha  pa3BUTHE
Opra"m3ma.

YpoBHU MPUCTIOCOOICHUS opraHusma K
M3MEHSomUMCS  ycioBusiM.  CamoperyIsusl.
I'omeocras. Buonornyeckue Yackl.

®oronepuoauszM. Ce3zoHHble pUTMBL. CyTOYHBIE
pUTMBL. AHaOHO3.

OcHOBBI reHeTHKH. 3AKOHOMEPHOCTH HACJEeACTBEHHOCTH U u3MeHuYnBocTH. Ceslekuus.

Conep:kaHue TeMbl IPAKTHYECKUX 3aHATHIH

14. OCHOBEI T'€HETUKU. 0,5 l'enetuka — Hayka O HacCIEJICTBEHHOCTH W
3aKOHOMEPHOCTH M3MEHYHUBOCTH.
HACJIEICTBEHHOCTH. MOHOTHOpHIHOE Uro Takoe TeH, HacJIeICTBEHHOCTh, HACIe[0BaHne?
CKpeulMBaHue. 3akoHbl MeHpens. I'enorumn. deHoTHII. AnnenbHble TEHBI.
AHanu3upyrolee CKpeuuBaHue JloMUHaHTHBIE W  PELECCHUBHBIE  TPU3HAKH.
['oMO3UrOTHBIE UM  TEeTEPO3UTOTHBIM  T'€HOTHII.
HucTeie TMHUY.
Monorubpuanoe ckpemuBanue. [lepBblii 3aKoH
I'Mengens. IlpaBuiio enuHOoOpa3us THOPHIOB
MEPBOTO MTOKOJICHHSI.
Bropoii 3akoH Menpnens. [Ipuuunsl paciierieHus
MIPU3HAKOB Y OPraHU3MOB.
OcobenHoctd  Topoxa, Omarogapss  KOTOPHIM
I'Mengens BbIOpall 3TO pacTeHHE B KauyecTBE
o0BeKTa 7151 CBOMX HCCIIEIOBaHUH.
AHanusupymoolee CKpeluBaHue.
Pemenne 3anau
15. JuruOpuaHoe CKpeIIMBaHUE. 0,5 JurnbpuaHoe ckpenuBaHue.
HesaBucumoe pacuierieHue HesaBucumoe pacuieruieHne npusHakoB. Pemerka
npusHaKkoB. [IpaBuiIo YUCTOTHI raMeT Ilennera.Tpernii 3akon I'.Mennens.
B uem 3akmrouaercss cmbicn IlpaBuima «4MCTOTHI
ramMeT» U KaKOBbI €T0 UTOJIOTHYECKHE OCHOBBI?
Cratuctuueckuil xapakrep 3akoHoB [.Menzaens u
KAaKOBBI €0 IPHUYUHBI.
16. BzaumoneiictBue MEXTY 0,5 BzaumoneiicTBue reHoTMIa M Cpelbl  NpHU
aJJIENbHBIMY TeHAMH ¢opmupoBanun  ¢eHotuna.  BzamMopelicTBue
MEXIY aJJIeNbHBIMU TeHAMH. [TonHoe
JIOMMHHPOBAHUE.
HenonHnoe nomuHupoBaHue.
Konomunuposanue.

MHO€ECTBEHHBIN aIJIECIINU3M.
HacnenoBanue rpyIin KpOBH YeIOBEKA.
Pemenue 3amau.




17. BsanmoneiicTBrue
HEAJUIEIbLHBIMA T€HaMK

MEXIy

0,5

B3aumopeiicTBre Mex Ty HeaJICIbHBIMU T€HAMH.
KommmmementapHocTh (HOBOOOpa30BaHHE).
DnucTas.

ITonumepus.

MHoxkecTBeEHHOE AeiicTBUE reHoB. [neiioTponus.
Pemenne 3amgad.

18. Cuemrennoe
XpomocoMHas
HaCJIeICTBEHHOCTH

HacJel0BaHue.
Teopus

0,5

CremieHHOE  HaclIeMOBaHWE  IPU3HAKOB,  €T0
LUTOJIOTHYECKHE OCHOBBI. 3aKOH Moprana.

I'pynnel cuennenust reHoB. llomHoe M HemodHOE
cLeIvieHue reHoB. Hapylienue cuemieHus reHoB.
OCHOBHBIE TIOJIOKEHHUS XPOMOCOMHOW  TEOpUU
HACJICACTBECHHOCTH.

Kpoccunrosep u ero 6nonorndeckoe 3HaYCHHE.
IlonsiTue o reHetudeckux kaprax. IIpusHakwy,
HacJeAyeMbIe CIETNICHO APYT C IPYTOM.

Pemenne 3agad.

19. I'enetuka nosna. Haciemosanue,
CLEIJICHHOE C TI0JIOM

0,5

AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI

I'omorameTHslii U rereporameTHblid 1oji. IIpumepsr
OpPraHu3MOB c MYKCKOM 5 JKEHCKOMN
TeTEPOraMeTHOCTBIO.
I'emodumnms.
OcobeHHOCTH
HACJIEACTBEHHOCTH.
Pemenue 3agau.

[UATOILIa3MAaTHYECKON

20. 'eHeTHKa yegoBeKa

0,5

Oco0eHHOCTH YelToBeKa KaKk 00beKTa TeHETHKH.
[Ipumepst JIOMMHAHTHBIX U PEIEeCCUBHBIX
MPU3HAKOB 4YEIIOBEKa, OOYCIIOBICHHBIX TE€HAMHU
ayTocoM U X XPOMOCOMBI.

I'eHHBIE ¥ XPOMOCOMHBIE 3a00JIEBaHUS YEIOBEKA.
Mertoabt W3yYeHUs TEHETUKH YyeJ0BeKa:
reHeaJorM4eCcKuii, OMOXUMUYECKNH, OJIM3HELIOBBIMH,
LMTOT€HETHYECKUIA, MOMYJISIIMOHHO-
craTucTudeckuit. 3akoH Xapau-BaitnOepra.
[IpoucxoxneHne W TeHETUYECKHEe OCOOSHHOCTH
MOHO3UTOTHEIX U JU3UTOTHEIX OJIH3HEIOB.
Pemenue 3amay.

21. 3aKOHOMEpPHOCTH U3MEHYHBOCTH.
Dopmel HU3MEHYUBOCTH.
MoudukannoHHas U3MEHUYUBOCTb.
Koumpoavnaa paboma 3 no meme
«Pewenue 3a0au no cenemuxey

0,5

H3MeHYHBOCTD. 3aKOHOM€pHOCTI/I HN3MCHYMUBOCTH.
MO,I[I/I(l)I/IKaLII/IOHHaSI N3MCHYNBOCTD.

Baprannonnslii pAL. Baprannonnas
M3MEHYUBOCTb.

Hacnencreennas W3MEHYHBOCTb. Twurmer
HacCJIeICTBEHHOM N3MEHYHNBOCTH

I'enoTunuueckas U3MEHYHUBOCTb. MyTtauuu.
DKCIEPUMEHTAIBHOE TONy4YeHHe MyTaiuil. Bumisl
MyTaluii: TEeHHbIE, XPOMOCOMHBIE, T'€HOMHEIE.
CrnoHTaHHBIE ¥  HWHAYIIUPOBAHHBIE  MYTAIIHH.
SlnepHble W UUTOIIIA3MATHYECKHE  MYTallUu.

ComaTnueckue M TOJOBbie MyTanuu. llpudmHbI
BO3HUKHOBCHHS MyTalluii. MyTareHsl U X BIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO
mporecca. 3aKOH TOMOJIOTHYECKHX — PSJIOB B
HacneacTBeHHoW w3MmenunBoctd (H.M. BaBwion).
KomOuHaTHBHAsT HM3MEHYMBOCTh — HE3aBUCHMOE
pacXoXkJIeHHEe XPOMOCOM, PEKOMOHWHAIUS TEHOB,
cinydvaiiHass Bcrpeda ramer. COOTHOCHTENbHAs
U3MEHYUBOCTb. Huronnazmarndeckas
W3MEHYUBOCTb.




22. Cenexuusi.
Konmponvnas paboma no meme 4

«OcHosbl CEHEeMUKU.
3aKOHOM€pH0cmM
HACIe0CMBEeHHOCMU u

U3MeEeHYUBOCMU. CeﬂeKL{u}l.))

0,5

JomecTukanus u cenexus. 3apoKACHUE CEICKITNI
n jgomectukamuu. Yuenme H.M. BasumoBa o
IIEHTpaX  MPOUCXOXKICHUSI W  MHOrooOpasus
KYJIbTYpPHBIX pacTeHud. Ponb cenexkiuu B CO3AaHuu
COpPTOB pacTeHUd M TMOpojd KUBOTHBIX. CopT,
opoja, IMTaMM. 3aKOH TOMOJOTHYECKHUX PSIOB B
HacleAcTBeHHOM wu3MeHuyuBoctd H.M. BaBuiiosa,
€ro 3Ha4yeHHUe AJIS CeNEKIMOHHON paboThl. MeTobl
CeNIeKIIMOHHON paboTel. VCKyccTBEHHBIN OTOOD:
MacCCOBBIN u VHIUBUAYaJbHBIH. Dramsl
KOMOHHAIIMOHHON CEIICKIIUH. Hcneitanue
MpoW3BOAMTENEeH 10 moTOMCTBY. OTO0p 10
TEHOTHUITy C TIOMOINIBIO  OIEHKH (DeHOTHIIA
MOTOMCTBA W OTOOpP MO TEHOTHUITY C IOMOIIbIO
anammza  JIHK.  Ilomydenme  TOJMUILIOWIOB.
Buytpusugosas TUOpUN3AIIHSL.
brnuskopoacTBeHHOE CKpELIUBaHUE, TN
UHOpuAMHT. HepoJcTBEeHHOE CKpelMBaHUE, WU
aytOpumuar. letepo3uc ©W  e€ro  NMPUYUHBL
Hcmnons3oBanne rereposuca B CENCKIIHH.
Otnanéunas THOpUAN3AITHSL. IIpeononenue
Oecrutomuss MEXBUAOBBIX TUOpUAOB. OOBEKTHI,
WCTIONB3yeMble B OMOTEXHOJOTHH, — KJIETOYHBIC U
TKaHEBBIC  KYJIBTYPHI, MHKPOOPTaHHU3MBI,  HUX
XapakTepucTuka. TpaauiMoHHas OWOTEXHOJIOTHS:

xJie00neueHne,  MOJIyYeHHE  KHUCIOMOJIOYHBIX
MPOAYKTOB, BHHOAENHE. MUKPOOHOIOTHUECKUH
CHHTE3. OOBeKTHI MUKPOOHOJIOTHYECKUX

texHonorui. [lponsBoacTBo Oenka, aMUHOKHCIIOT U
BUTaMHUHOB. VICKyCCTBEHHOE  OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS  AWLEKIETOK W KIOHUPOBAHHE
KUBOTHBIX. METOJ| TpaHCIUIaHTALUU sJIep KIIETOK.
XpOMOCOMHAs ¥ TeHHAsl HHKEHEPUsI

Paznen 3. Boranuka

Conepmalme TEMBI IPAKTUICCKHUX 3aHATHI

23. MHoroo0Opa3zue GpopM KU3HU.
Kiero4Hble 1 HEKIIETOYHBIC
opranu3msl. [IpokapHoThI 1
9YKapHUOThHI

2

Hexnerounas ¢dopma KHU3HU. Crpoenue,
0COOCHHOCTH JKH3HEAEATEIBHOCTH M 3HAYeHHe
BupycoB. bakrepuodaru. Kietounslii ypoBeHb
opram3an  KuBOro.  OJHOKIETOYHBIE U
MHOTOKJIETOUHBIE ~ opraHum3mbl.  OcoOeHHOCTH
OpraHu3alyu MIPOKAPHOT. CTpyKTypHBIE
KOMITOHEHTBI MPOKAPHOTHIECKHUX KIIETOK.
Pa3zHooOpasue IIPOKAapHOT. Bbaxtepun.
nanobakrepuu. CrnocoObl MHUTaHHA M 3HAYCHHE
GakTepuil. OcobenHocTn OpraHu3aIuu
9YKapUOTHYECKUX KJIETOK. MHOroobpasue >KH3HH.
[TpuHIMITEL KJIacCH(UKAIMY KUBBIX OPraHU3MOB.

24-25. Oco0eHHOCTH CTPOCHUS
pactutenbHOM kineTku. Husime
pacTtenus- Bogopociu. [ pubsl kak
[IaPCTBO JKUBBIX OPTaHU3MOB.
JIuiaiftHUKH.

OO01mast opraHu3anus PacTUTEILHOM KIIETKH.
OTanaus paCTUTEITHPHON KIIETKH OT )KHBOTHOM
[Tnactuasl, crpoenue u Gynkiuu. Kiaccubukarms
u MHOroobpasue Bojopocieil. OIHOKIETOUHBIE H
MHOTOKJIETOUHBIE BOIOpOCTH. Pa3smMHOXeHHE U
pasBuTHE Bogopociel ['pubbl Kak IapcTBO JKUBBIX
opranusmo. Huzmme rpuosr. Myxkop. [lernmumn
Beicumme rpubbl.  OCOOGHHOCTH  CTPOEHHS H
pa3sMHOXKEHUS. 3HaUeHUE TPUOOB I TIPUPOIBI U B
JKU3HH 4esoBeka. OcOOCHHOCTH CTpoeHHs U 00pa3




JKU3HM  JIMIMAHHUKOB ~ KaK  CHMOHMOTHYECKHX
OpraHu3MOB

26-28. Briciue pactenus. TkaHu,
BEreTaTHBHBIC OPTaHBI PACTCHHI.
I'eHepaTHUBHBIC OPTaHbl CEMEHHBIX
pacteHui

Urto Takoe TkaHb? Tkanum pactermii. CTpoeHHE
KOPHsI, BHJbI KOPHEH U CTPYKTypa KOPHEBBIX
cucteM. OyHkMu KopHs. BumonsmeHeHus KOpHSI.
OcHOBHBIE YacTH TTo0era ¥ ero BUION3MCHCHHS.
Crpoenne u ¢yHKIEH cTebnsi. AHATOMHYECKOE
ctpoeHue ctebnsa. CtpoeHue U (GyHKIMU JIUCTA KaK
opraHa BO3JYIIHOTO MUTAaHUS pacTeHui. Onumure
OCHOBHBIC  BHJIOHM3MeHeHusi Jjmcra. CTpoeHue
I[BETKA Y MOKPBITOCEMEHHBIX PACTCHUN

29. CriopoBbIe pacTeHHS:
MOX000pa3Hble, IayHOOOpa3HbIe,
XBOIIIEOOpa3HbIE,
MaropOTHUKOOOpa3HbIE

OcoOeHHOCTH ~ CTPOEHHSI U Pa3MHOMKCHUS
MOX000pa3HbIX. 3ejeHple MxH. TopdsHbe MXU.
O6pazoBanue Topda u ero 3HaveHne. OcobeHHOCTH
CTPOCHUA M LUKIIBI pPa3BUTHA BBICIIHX CIIOPOBBIX.
MHuoroobpazue BBICIIHX CIHOPOBBIX. 3HAYCHHE
XBOIIIEH, MJIayHOB M NAanoOpOTHUKOB. BereratuBHoe
Pa3MHOXKEHHE. EcrecTBeHHOE  pa3sMHOXKEHHE
paCTCHI/II\/'I C TIIOMOHIBIO BEre€TaTUBHBLIX OPraHOB
(mom3yunmu mmoOeraMu, KOPHEBHINAMU, KITyOHSIMH,
JIYKOBHIAMH, JIMCTbAMH, KOPHCBLIMU OTHpLICKaMI/I).
3HayeHnEe BEreTaTUBHOI'O Pa3MHOXCHUA B ITPUPOJLC.
HckyccTBeHHOE ~ BEreTaTUBHOE  Pa3sMHOXKEHHE.

PasmuoxeHne 0OETOBBIMU YEpEHKaMH,
OTBOJIKAMH, KOPHEBBIMM UYEPEHKAMHM, JIMCTOBBIMU
YEPEHKAMU. PasmHoxeHue [IPUBUBKOM.

Pa3sMHOeHHEe KyJIbTYypOil TKaHU

30. 'onocemeHHBIE U
MIOKPBITOCEMEHHBIE PACTEHHUSI.

3HaueHUe CEMEHH B ABOJIIOIUH pacTeHuid. CTpoeHue

cemsH. ['onocemennbie pacreHusi. OcoOEHHOCTH
pPa3MHOXXEHUS, PaCIpOCTpaHEHUs,  >KU3HECHHBIC
(hopMbI rOJI0CEMEHHBIX. MHuoroobpazue
rojoceMeHHbIX. [IOKpBITOCEMEHHBIC pACTEHUsS |
OCOOCHHOCTH MX OpraHu3anuu. Bubl colBeTHH U
AX  Ouomoruyeckoe 3HadeHue. Yrto  Takoe
omnbuieHne? OCHOBHBIE CIOCOOBI ONBUIEHUS |
npucnocoOyieHust pacTeHHd K HuM. /J[BoitHoe
OIUIOIOTBOPEHHE y  I[BETKOBBIX  PaCTCHUH.
®dopmupoBanue 1 3HaUeHUe Im10a. MHoroobpasue
IIOJIOB.

31. Kiaccel 1BY10JIbHBIX H
OJTHOJOJIbHBIX PacTeHUM

CpaBHHTENbHAS XapaKTEPUCTHKA IBYAOIBHBIX H
OMHOJONBHBIX pacTeHud. OCHOBHBIE CEMEWUCTBA
Kjlacca JBYAOJBbHBIX. KpecToiBeTHble, 000O0BBIEC,
MacJICHOBBIC, PO3OIIBETHHIE, CIIOKHOIIBETHEIE.
OcCHOBHBIE CEMEHWCTBA KJlacca  OJHOJOJIbHBIC.
JInnelHble U 31aKOBEIE.

Pa3nen 4. 3ooa0rns

Conepmalme TEMBbI ITIPAKTUICCKUX 3aHATHI

32. XapakTepHble MPU3HAKU
KUBOTHOU KiteTku. Kimaccudukanus
KUBOTHBIX. [IpocTelinire KUBOTHBIC

2

OCHOBHBIE  OTIMYHMA MEXKIy PpacTEeHHSIMH U
JKUBOTHBIMH. OIHOKIICTOYHBIE pocTeHime
JKUBOTHBIE. OCOOCHHOCTH OpTaHHM3aIMU KHBOTHOU
KJIeTKH. T capKoXTyTHKOHOCITEL. OcoOeHHOCTH
CTPOCHHUS ¥ MTUTaHUSI HAa IPUMEPE aMeOBbl U IBTIICHBI
3eneHod.  Tum  CHOpPOBMKM  Ha  NpUMEpe
MaJsIpuiiHOTO  TUTa3Momus. Tum  uH(y30pHuu.
OcoOeHHOCTH  CTpOEHHWs, o0pa3a JKH3HH W




pasMHOXKEHUSI WHQY30puu Ty(denbku. 3HaueHHE
MpOCTEHIIUX B TPUPOAE W IJIs  YelOoBeKa.
[Napasutnueckue ogHOKIeTOUHBIE CpaBHUTEIHHAS
XapaKTepUCTHUKA TUIOB MPOCTEHIINX YKMBOTHBIX

33. Tun Kumeynononocrtusie. Tun
Ilnockue yepBu

Oco0OeHHOCTH  OpraHW3ali  KUBOTHBIX  THUIIA
KuIIeyHonojioctaeie. CtpoeHue, o0Opa3 JKH3HH,
pa3MHOKEHHE THPHI Mmuoroo6pa3zue
KHIIEYHOTIOJOCTHBIX.  Meay3sl ¥ TIOJUIIBI
Oco0eHHOCTH CTPOCHUS W 00pa3 >KU3HHU IIIOCKUX
yepBell Ha mpuMepe IutaHapuu Oemoil. CHcTeMbl
OpTaHoB. Pa3zmuoxenue. Pereneparusi.
MuorooOpazue  minockux — 4epBeil.  Kiaccw
cocanbllKU. JKU3HEHHBI LHUKJI IE€YEHOYHOTO
cocanpiuka. [IpucrnocobneHus Kk mapasuTuzmy
Knacc nenrounsie depBu. JKu3HEHHBIC LUKIBI HA
npuMepe Obrubero memHs. [lpucmocoOmeHust
MapasuTH3MY.

34. Tun Kpyrnele uepBu. Tun
Konbuareie uepu. Tun Moumtocku

Tun  kpyrnele  4epBu. CTpoeHHE  KOXHO-
MYCKYJIBHOTO MCHIKa CHUCTEM OpraHOB KpPYIJIbIX
yepBed Ha mnOpumMmepe ackapuabl. IlepBuunas
I10JIOCTh TCJ1a. Tun KOJIbYaThIC 4YCpBU.
OcobenHocTH 00111e# opranu3anuu. MHOrooopasue
KOJNbUaThIX uepBed. Kiacc MalomEeTHHKOBBIE
YepBU Ha NpHUMepe OOXKIeBOro uepBa. CHCTEMBI
opraHoB, o0pa3 XH3HH, pasMHOxeHue. Kiacc
MHOTI'OIICTUHKOBBIEC Ha IIPUMEPE neckoxxmia.Knacc
[TusiBkM, ocoOEHHOCTH oOpraHuM3aluu U o0pas
KHU3HU. CpaBHI/ITeHLHaSI XapaKTCpUCTUKa THUIIOB
IIJIOCKHE, KpyTJibIC u KOJIbYAaThIC YcpBU
ApoMOp(O3bl MIIOCKUX, KPYIJIBIX M KOJbYATHIX
yepBeil. OCHOBHbIE IPHU3HAKU >KUBOTHBIX THUIA
Mommocku. Kiacc  OproXxoHOTHE MOJUTIOCKH -
0COOEHHOCTH CTPOEHUsI, MTUTAHUs, 00pa3a )KU3HU Ha
npumepe OonpLIoro MPYIOBHKA. Knacc
JIByCTBOpUaThIE MOJITFOCKH. OcobeHHOoCTH
CTpOCHUSI, MUTaHMUsI W 00pa3a XKU3HM Ha TPUMEPE
0e33yOku.  MHorooOpasue  KHBOTHBIX  THIIA
Mosutrocku. Knacce I'osioBoHOrHe

35-36. Tun YUneHucroHorue

OO6mas  opraHmzamus  wWieHHCTOHOTHX. Kirace
pakooOpazuble.  OcoOeHHOCTH  BHEUIHEH |
BHYTPEHHEH OpraHu3aluy Ha TPUMEPE PEYHOTO
paka. Jlabuun, muknonsl. Kiacc maykooOpasHble.
OcobenHocTu BHEIIHEN u BHYTpEHHEH
OpraHuzallid Ha MpHUMepe TayKa-KpeCTOBHKA.
Knemu. Knacc macekombie. OCOOEHHOCTH BHEITHEH
W BHYTPECHHEH OpraHu3alliy Ha NMPUMEpe MaliCKOro
KyKa. OcHoBHBIE OTPSLIIBI HACEKOMBIX:
NPSAMOKPBUIbIE, YEHIYeKpPbUIbE, >KECTKOKPBUIbIE,
HepeTOHYaTOKPhIIbIEe, IBYKpBUIbIE U 1Ip. Pa3Butne
HACEKOMBIX C ITOJIHBIM M HETIOJIHBIM IpeBpaIlieHuEeM
3HaYeHHEe HACEKOMBIX

37. Tun  Xopmoeele.  Kiacc
XpsmeBbie peiObl. Kimtace Koctabie
PBIOBI

OcHOBHBIE  TIpPH3HAKW  XOPJOBBIX.  Pa3ButHe
XOpJIOBBIX Ha TmpuMepe naHueTHuka. Craauu
pasBuTus 3apozpima. Kiacc XpsmieBbie pHIOHI.
Axkynel u ckatel. Kiacc KOCTHBIE  PBIOBI.
Oco0CHHOCTH OpTaHHM3aIlii Ha MPUMEPE PEIHOTO
okyHs. PasMHoxeHue pri0. [IpoxoiHbIe phIOEI




CpaBHUTenbHAs XapaKTCPUCTHKA XPAIICBBIX U
KOCTHBIX Pb10. MHOTOOOpasne pe10. 3HaUeHHE PHIO
B TIPUPOJIC ¥ KHU3HH YeJIOBEKa.

38. Kitacc 3emuoBoHbIe. Kitacc
[pecmerikarontuecs (PenTumum)

Knacc 3emHoBOmHBIC. [Ipucioco0IeHUs K )KU3HU B

JIIBYX cpeaax. Pa3smHOXXEHHE 3EMHOBOJIHBIX.
Mmuoroobpasue 3eMHOBOIHBIX. XBOCTaTble |
OecXBOCTEHIE 3¢MHOBOTHBIE. OcobennocTH

BHEIIHETO M BHYTPEHHETO CTPOCHUS MPBITKOM
SIEPULIBI. XapaKTePUCTHKA ITPECMBIKAIOIITIXCS KaK
MEePBBIX HA3eMHBIX MO3BOHOYHBIX. MHOr000Opasne
MPECMBIKAIONIUXCS:  OTPSA  YelryddaTsle, OTps
yepenaxu, OTpsan Kpokoawnsl. IIpoucxoxxaeHue
MpecMBIKaromuxcsi. PacnBer W BeIMHpaHHe
JIPEBHUX MPECMBIKAIOIIUXCSI.

39. Knacc ITtunsr

XapaKTepI/ICTI/IKa ITHUL KaK MOKPBITBIX NCPLAMU
TEIUIOKPOBHBIX JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K
nosiery. OCOOCHHOCTH BHEIIHETO0 CTPOCHMS IITHII.
Cpena  oOuTaHust ¥ BHEIIHEE  CTPOCHHE.
OcoOEHHOCTH  BHYTPEHHETO  CTPOCHHS  IITHIL.
Pasmuoxxenne nrun. Crpoenue siina. Paspurtue
3apozbina. Hacwxusanue. Hagano pa3smHoxeHUs.
OOpasoBanne mnap. I'He3noBaHue. BbIBoAKOBBIE U
THE3I0BbIE  NTHULBL  3a0oTa O  I[IOTOMCTBE.
Ocobennoctu MOBEICHUS OTHLI.
HpI/ICHOCOGJIeHHOCTI) IITUI] K CE30HHBIM ABJICHUAM
npupoasl. Ocemipie nTuiel. [lepeneTHpie TMTHITHL:
YTKH, 1e0eu, COJIOBbU, MBOJITH, CTPIKU. [IpruanHel
nepeneroB. CrocoObl OpPUEHTHPOBAHHS ITHIL BO
Bpemsi mepeneToB. IIpoucxoskaeHune U oOmme
4epThl NTUL. YepThl CXOACTBA MEXIY NTHLAMH H
MPEeCMBIKAIOIUMUCS. Paznuuue mexay nTuuamu u
IPECMBIKAIOIUMUCH. JpeBaue IITHULIBI.
ApxeonTepukc. OcHoBHBIE OTpsIBI u
NPEICTaBUTENN T'yceoOpa3HbIX, COKOJIOOOpa3HBIX,
KYpUHBIX, BOpPOOBMHBIX M jp. Ponb nTum B
mpupojie ¥ OKM3HM 4yenoBeka. OxpaHa MNTHII.
[ITuneBoncTBo. PasBeneHwe JOManIHMX — MTHLIL
ITopoabl cenbCKOX035IMCTBEHHBIX MTHII.

40. Knacc Mutekonuraromue uiu
3Bepu.

Koumponvnas paboma 1 no meme
«Bomanuxa u 300n02usn»

OOmas opraHm3arsl Kjacca MIICKOIUTAIONIHE.
XapakTepHble  TpU3HaKW  kjacca.  [IOKpOBBI:
BOJIOCSTHOW TIOKPOB — OCTh, IOAIIEpcTOK. CanbHbIe
JKeJIE3bl, [TOTOBBIC YKEJIC3bl, MJICUHBIC HKEJIC3bI.
BHyTpeHHee cTpoeHHe MIICKOTMTAOIIHX.
Oco0OeHHOCTH  pa3MHOKEHHUS  IJIAIlCHTaPHBIX,
CyMYaThIX, SUIEKIIATYIINX MICKOTTUTAIOIIHX.
OcoOeHHOCTH ~ TOBENEHUS  MJICKOIHUTAFOIINX.
[IpucmocoOiieHnss MIIEKOMUTAIOIUX K OOUTAaHUIO B

Pa3IMYHBIX cpenax. IIpoucxoxnenue
MIIeKonUTaromuX. CXONICTBO W Pa3Indus MEXITY
MJIEKOIIUTAIOIIIUMU u MIPECMBIKAIOITUMHUCSL.

Hckonaemple  TpeKkd — MIICKOMUTAOIIAX — —
3Bepo3yOnle  smiephl. OCHOBHBIE  OTPSIABI U
MPEJCTABUTENI  HACEKOMOSIHBIX,  TPBI3YHOB,
XUIIHBIX, MAPHOKOMBITHBIX, HEMAPHOKOMBITHBIX U
Ip. Mnekonuraronye, WX 3HAYCHHE M  OXpaHa.
Ponmp MiekomuraronmmMx B TpUpoONE. 3HAYCHUE
MJICKOTIUTAIONINX JUIS YEJIOBEKa. 3BEPOBOJICTBO.




Oxpana MiekonuTaroumx. KpacHble  KHUTH.
CebCKOX03SIMCTBEHHBIE JKUBOTHBIE KJlacca
MIIEKOIUTAOIINX. JKMBOTHOBOICTBO.

Pasnes 5. AnaTomus u pusnoI0rus

YeJI0BCKaA

Conepmaﬂne TEMbI IPAKTUHYCCKUX 3aHATHIA

41. TkaHU U CUCTEMBI OPTaHOB
yenoBeka. OMOpHO-IBUTATEIbHAS
CUCTEMa

1

OcuoBHble THMBI TKaHed. (OcoOeHHOCTH HX
CTpoeHUs U (HYHKITHH

OcHOBHBIE (PU3HOJIOTHUECKIE CUCTEMBI YeJIOBEKa.
Crpoenue, CBOMCTBa KOCTEM, THUIIbI ux
coequHeHns.  OCHOBHBIE  OTAENBI  CKeJeTa
yesoBeka. Yepern, MO3BOHOYHUK, TPyAHAs KIETKa
Koctn mosica m ckenera BepXHMX M HIDKHHX
KOHEYHOCTEH.

[IepBasg nmomolip Opu nepeaomMax KOCTEH, BBIBUXAX
CyCTaBOB U PacTSDKEHUSIX CBA3OK.

MBIHIeL, UX CTpOeHHE U (PYHKIIUU

Pabora mpIimm. Yto Takoe yTOMIIEHHE MBIIIIIT?
OcHOBHBIE TpyNNbl MBI Tela YeJOBeKa.
CoennHeHne MBIIIIL C KOCTSIMU.

3HaueHue (hr3mueckux YOPKHEHUN B
(hopMHPOBaHNH CUCTEMBI OIIOPHI U ABHKCHUSI.

42. Hepsnas cucrema. Oprassl
YyBCTB YeJIOBEKa

HepBHuas cuctema uenoBexka. OCHOBHBIC OTACTHI U
BhIMonHsieMble pyHKIuu. CTpoeHre HelipoHa.
BereratuBHas HepBHasI cucrema.
[TapacuMnaTHYeCKHe U CUMIIATUIECKUE OT/IEIIBL.
Pednexkropnast ayra. OCHOBHBIE CTPYKTYpHEIE
KOMIIOHEHTHI peduiekTopHOH ayru. CIMHHOM MO3T.
Crpoenue 1 (pyHKIMU CIIMHHOTO MO3T'a

lomoBHoO#M Mo3r. OTnensl rojoBHOTO Mo3ra. Kopa
OonbpIIMX — TOJymiapuid.  3peHHe  4esoBeKa.
CrpoeHne mnasa. 3pUTEIbHBIA  aHAIM3aTOP.
[IpodunakTuka raa3HbIX 3200J1€BaHUM.

Ctpoenue u pabora opraHoB ciyxa. CiyxoBoi
aHanu3atop. Oprad paBHOBeCHs

3HayeHUEe M CTPOECHUE OpPraHOB BKyca, OOOHSHUS,
OCsI3aHUA. HepBHas  perymsuus byHKIMH
OpraHmu3Ma 4eJoBeKa

43. Beiciias HepBHAS JESTEIbHOCTb.
BesycnoBHbIe U ycroBHBIE peIeKCh

[lonsiTue o BhICIIEH HEPBHOM NEATEIBHOCTH
YeJIOBeKa. YCIOBHBIE M O€3yCIIOBHBIE PE(IICKCHI.
Nx 3HaueHrWe B TPHUCTIOCOOWTETHHOM ITOBEIACHUHN
yesnoBeka. buonornueckoe 3HaUYE€HUE TOPMOXKEHHUS
yciioBHBIX pednexcoB. Co3HaHWE W MBIIUICHUE
genmoBeka. KakoBel 0COOEHHOCTH abCTPaKTHOTO
MBINIUICHNS YeoBeKa. Pa3BuTHE pedn y deoBeKa.
Bropass curnanbHas cucrema. Ilamsite. Bunbl
nmamatH. TpeHupoBka TamMATHOCHOBHBIE HYEpPTHI
JIMYHOCTH. YeTtsipe TEeMITEpaMEeHTa, X
OCOOCHHOCTH M XapakTep MposiBIeHUs. Perymsnus
cHa u OompcrBoBanue. Da3pl cHa. CHOBUICHHS.
Bxnag W.I1.ITaBnosa u 11.M.CeueHoBa B co3gaHue
Hayku o ¢usnonorun BHJI. ['urnena ymcTBeHHOTO

Tpyaa

44, KpoBb 1 KpOBEHOCHAS CHCTEMA

ITonssiTue ©0 BHYTpeHHEW cpele OpraHusma.
KoMmnoHeHThI BHyTpEHHEN CpEIbI.

Jlumdatnueckas cuctema. CBoHcTBa W (YHKUUHU
KpoBH. POpPMEHHBIE JIEMEHTHl KPOBH YEIOBEKA.




MexaHu3M CBEpTHIBAaHUS KPOBH.

I'pynnel kpoBu y yenoseka. [lepenuBanne kpoBu
Uro takoe uMmmyHuTET? BUIBI UMMYHUTETA.
Crpoenue u paboTa cepiua 4eioBeka. ABTOMATHS
cepaua. Cepaeunsiii nuki. CtpoeHne u QyHKUIUS
KPOBEHOCHBIX COCYAOB. JIBW)KEHHE KpPOBH IO
cocyaam. bonpmon u MaJIbli Kpyru
KpOBOOOpallleH!sT 4eloBeKa. | urueHa cepaeyHo-
cocyaucTtol cucrembl. llepBas mnomompb pU

KPOBOTEUCHUSIX.
45. Cucrema OpraHoOB JAbIXaHHS 3HaueHue JpIXxaHud. JlerouHoe qpIxaHue, TKaHEBOE
JBbIXAHUE. I'azoo0meH, TEIIOPET YIS,

romocooOpazoBanne. CTpoeHnme W (QYHKIHUU
OpraHoB JbIXaHHA Yy 4YenoBeka. [[pixarenbHble
nyTd. BepxHue npIxaTelbHbIE IyTH: HOCOBas M
pOTOBasi IOJIOCTH, HOCOIJIOTKA, IioTKa. HruxHne
IbIXaTebHbIE IYTH — TOpTaHb, Tpaxes, OpPOHXH.
Jlerounsie anbBeosnsl. Jlerounas miespa. CtpoeHue
HOocOoBOM  momyoctH.  OOOHSTENbHBIE  KJIETKH.
DyHKIUU BEPXHUX AbIXaTENbHBIX ITyTEH.
I'a3000MeH B TKaHSAX OPraHOB U B JIETKHUX.

Hepsnast v rymMopasibHast peryssiius JbIXaHusl.
Bonesnu apixatenbHOR cucTeMbl. ['UrueHa opraHos
IbixaHus. JlelicTBre KypeHrsl Ha OpraHbl IbIXaHUS.
JKv3HeHHast eMKOCTb JIETKUX

46. [TumeBapuTenbHas CUCTEMA

[luma — HMCTOYHUK SHEPrUM M CTPOUTEIHHOTO
Marepuana. [InacTuueckuit oOMeH.
DHepreTuveckuii  0OMeH. buonornueckoe

okucnenue. [Inmesapenne. Opranbl NHUIEBAPEHUS:
MUIIEBAPUTENBHBI  KaHall, MHUIIEBAPUTEIbHBIE
kenes3sl. IlumeBapeHne B POTOBOM  MOJIOCTH.
MexaHnyeckas W XUMHUUYecKash 0OpabOTKa MUIIH.
Crnronnble sxene3bl. CtpoeHue 3y0OB: KODEHB,
nreiika, KOpOHKa, I€HTHH, 3yOHas sMaib. Pesupl,
KIIBIKM, KOpeHHble 3yObl. 3abomneBaHusi 3yOOB.
Kapuec, mynpnut. CTpoeHune nuiieBoa.

Crpoenne sxenyaka. [lumeBapeHue B KeNynKe.
Kenynounslii cok. MUKpOOpraHu3Mbl KHIIEYHHKA.
OYyHKIMA TOHKOTO ¥ TOJICTOTO  KHIIEYHHKA.
BcaceiBanune.  IlpucreHouHoe — mUILEBapeHME.
Kumeunsie BopcunHku. Ileuenr um ee ponap B
opranm3me. BppaboTka  KemdW, MOYEBHHBI,
rIUKoreHa. Pabora MOKEMyZO4YHOW — KeJe3bl.
[TumeBapuTenbHble (GEpMEHTHI, 0OeceurnBaroIIne
nepeBapuBaHue TIATIIA. Toncras KHIIIKA.
Anmennvkc. HepBHas perynsmus NHIIEBapeHHUS.
Paboter U. II. [laBnoBa. ['ymopanbHas perymsuus
numeBapenus. Kumeunsle wHpEKIMH # - HX
peIyNPEKICHHUE.

47, OOMeH BEILIECTB.
BeiienurensHast cuctema. CTpoeHue
1 QYHKINH KOXKH

OcobeHHOCTH OOMEHa BEIIECTB B OpraHuU3Me
yesioBeka. BemecTBa, HEOOXOAUMBIE OPTaHU3MY.
Ponp BHTaMMHOB B OOMEHE BEIECTB YEIIOBEKA.
BurtaMuHbBl ¥ UX ponb B OOMEHE BEILIECTB.
ABHUTaMHHO3BI. OpraHbl, BBITIOJTHSTIOIIEC
BBIJICTUTENIbHYIO (DYHKIMIO. MOUeBBIICIUTENbHAS
cuctema 4enoBeka CTpoeHHe M (DYHKIHH IIOYEK.
OCHOBHBIC CTaJIMH 00pa30BaHMsI MOYH.




[IpenynpexneHue mo4eyHbIx OoIe3HEH

Crpoenne u pyHKINN KOXKHU. [Ipor3BOIHBIE KOXKU.
bonesnu koxwu. IlepBasi momoIs mpu TEIJIOBOM U
comHeyHOM ynapax. bopeba ¢  meperpeBoM
opranusma. 3akaJrBaHUE OpraHUu3Ma.

48. YXKenesbl BHENTHEW 1 BHYTPEHHEH
cekpenyn. Pa3Butre uenoBeyeckoro
OpraHu3Ma.

Koumponvnas paboma 2 no meme
«Anamomus u gpusuonocus
yenoeexKay

Ponp xene3 BHeHIHEH M BHYTPEHHEH CEKpELMH B
PETYIANNN KU3HEHHBIX TMPOIECCOB. DHAOKPUHHASL
CUCTEMA.

OTnnune jkene3 BHYTPEHHEW CEKpelru OT JKeJe3
BHEITHEN CEKpeIuu

OCOOECHHOCTH XKeJe3 CMEIaHHON CeKpeLry.

Ponp ropMOHOB mNOMKEMyJOYHOW Kene3bl B
opranu3me. UYTO BO3HUKAaeT MpU HAPYLICHUU
JIeATeIbHOCTH PHIOKPUHHBIX JKesne3?

JeiicTBue Ha OpraHu3M TOPMOHOB IIMTOBUIHOMN
JKETIe3bl, HaJIIOYCYHUKOB. I'opMonanibHbBIE
HapylLIEHUsl B OpraHU3ME.

[TonoBbie ropMoHBI. Pa3BuTHE TOJIOBOW CHCTEMBI
YEJI0BEKa.

OcobenHocT  (DYHKIIMOHUPOBAHUS  KEHCKOU
IIOJIOBOYM CUCTEMBI

Opranuzaius My>KCKOM IMOJIOBOM CUCTEMBI
bepemennocts u pomel. Poms u  yHKIIUM
[JIALEHTBI

10. OcHOBHBIE IEPUOJIBI B PA3BUTHH YEJIOBEKA.

Pa3znen 6. OcHOBBI IBOJIIOIMH. AHTPONOTE€HE3.

Copaepxanne TeMbI IPAKTHYECKUX 3AaHATHH

49-50. OCHOBBI PBOITIOIIMOHHON
Teopun. JBmxkymue Gpakropsl
SBOJIFOLIUY.

4

OcHoBHble 3acayrd K. JIuHHEs U HEIOCTaTKU €ro
cuctembl. IlIpeacraBinenns X b. Jlamapka o
HaNpaBJICHUSX U JBIKYLIMX CHUJIaX 3BOJIIOLHH.
JlokasaTensCcTBa HBOIOLKH.

OCHOBHBIC TIOJIOKEHHUS SBOIOIMOHHON Teopuu Y.
[apBuna.

Hewxkymme ¢dakropel sBomonuu. bopsba 3a
CYIIIECTBOBaHUE Dopmbl 00pBOBI 3a
CYIIIECTBOBaHHUE.

EcrectBennniii  or60p. DOpMBI  €CTECTBEHHOTO
orOopa. MckyccTBeHHBIH 0TOOD.

Kpurepuu Bua.

[Momymsiims Kak eIWHUIA SBOJIIONNN BUAA.

[onsaTust 0 MHUKpPO- ¥ Makpo3Boyouur. CrocoOb!
BHI000pa30BaHUsl.

buonmornueckmii mporpecc W OMOJOTUYECKUN
perpecc.

[lytn mocTmxeHuss OHOIOTHYECKOTO Iporpecca:
apomopdh03, UIUOATANTALINSA M 001Ias JereHeparusl.
Pesynpratel  3Bomounu.  Ilpucnocobiennocts
OpPraHM3MOB U €€ OTHOCUTEIbHBIN XapaKkTep.

51. BO3HHKHOBEHHUE U PA3BUTHE
JKU3HM Ha 3emiie. AHTPOITOTeHE3

PazButne mnOpencraBieHudl O  MPOUCXOXKICHUU
xu3an Ha 3emyie. Ompite @.Pemm, JI. Ilacrepa.
I'mmotesa A. Omnapuna. OCHOBHBIE  3Tambl
BO3HMKHOBEHUS JKM3HU Ha 3emue. CBolicTBa
MEePBBIX OpraHu3MoB. CIocoObI MX MUTAHUS.
Jenenue uctopun 3eMiIu Ha 3PBI U ICPUOTBL.
Pannue »sTambl pa3BUTHS  KH3HHM Ha 3eMIle.
ApXeickas opa 1 IPOTEePO30MCKast PHI.
Bo3aukHoBeHEe BaxKHEHIMMX apoMopdo30B B




Mane030icKyr0 3py. OCOOCHHOCTH Pa3BUTHUS KU3HU
Ha 3emiie B Me3030¥CKy 10 3py. KaliHo30¥ickas 3pa -
opa HOBOH ku3HHM. OOmMe dYepThl CTPOCHUS
YeJIoBeKa u >KUBOTHBIX. AHTponOreHes.
Uckonaemble mnpenku uenoBeka. EIWHCTBO pac
4YeJIOBEKA.

Pa3gen 7. OcHOBBI 3K0JI10TrHH

Conepmaﬂne TEMbI IPAKTUYECCKUX 3aHATHIA

25-26. OcuoBsl sxonorud. [Toustue
0 TIOMTYJISIIIK ¥ COOOIIECTBaX )KHUBBIX
OpraHu3MOB. YUeHue o omocdepe.

8

Omnpeznenenue TOHATHH  OKpyXKaroIias — cpefa,
9KOJIOTHUYECKHE (AaKTOPhl, ONTUMYM, IPEIEIIb
BBIHOCJIMBOCTH, OIpaHUYUBAOIINE (HAKTOPHI.
AbuoTnyeckne, OMOTHUECKHE W aHTPOIOTEHHBIH
¢akropsl. [Tonmymsmwst, ee cTpykTypa (Bo3pacTHas U
IT0JIOBast), MEeCTOOOWTaHWe, SKOJOTHYecKas HHIIIA,
TUIOTHOCT, POXIAaEMOCTb, CMEPTHOCTb.
DKonoruveckas cucrema, KOMITOHEHTBI
OnoreoneHo3a, UX CTPYKTypa, CBOIICTBA, OCHOBHBIE
IIoKasarTeiiu. HI/IHIGBI)IC CBsA3H, IIMIICBBIC IICIIH.
DKOJIOTHYECKHE MMUPaMHUIBL. EcrecTBeHHBIE
SKOCUCTEMBbl M  arpoLEHO3bl. Y CTOHYHMBOCTH
skocucTeM. Yuenue o ouochepe B.M Bepranckoro.
I'panunel 6uocdepsl. JKuBoe U KOCHOE BELIECTBO
oumocteprl. buokocroe BemecTBo. OCHOBHBIE
npupojmHeie  OmoMbl  Omocdepbl.  OCHOBHBIE
KpyroBopotel B Ouochepe. Kpyrosopor azora,
YIJIGKUCIIOTO Ta3a, Kucjiopoaa, hocdopa, BOJIbI.

Koumponvnas paboma 3 no meme
«eomoyust. Ixkonoeusy




1. ®oHJ OLEHOYHBIX CPEACTB /IJIsl MPOBeAeHHs MPOMEKYTOUYHOI aTTeCTAIUN 00YYAIOIIN XSl

TunoBble KOHTPOJIbHbIE 32JaHUS WU MHbIE MATEPHAJIbI, HE00X0AUMbIe /IJIs1 OLleHKH 3HAHUI, yMEeHHUH,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOUINX 3Tanbl GopMupoBaHUS
KOMIIeTEeHIIUI B Mpolecce 0CBOEHUsI 00Pa30BaTeIbHOM MPOrpaMMbl

KonTpoabHasi padora Ne 1.
Bapuanr 1.
YpoBHU Opranu3anuu ;xkuBoro. Meroanbl omosiornu. CTpoenne KieTKU. XMMUYECKHUI COCTAB.
Muro3. Meiio3.

Yacrs 1

Omeemamu Kk 3a0anusm 1—10 s61110mcs  nocie0o8amenbHOCmMy — Yugp, HUCIO UL CLOBO
(cnoeocouemanue). 3anuwume omeemwvi 6 bBJIAHK OTBETOB cnpasa om  Homepos
COOmMEemcmey wWux 3a0anull, HAYUHAsi ¢ Nepeou Kiemouku, 06e3 npobenos, 3ansimvlx U Opyux
00NOIHUMENbHBIX CUMB0108. Kadicovlil cumson nuwume 8 omoenvHol Kiemouxe.

1. DkcnepuMeHTaTOp MOMECTHII OaKTepUH, KOTOpbIE JIOJT0 BBIPAIMBAIUCH HA CPEle C TSKENbIM
M30TOIIOM a30Ta, B CPEY C JISTKMM M30TOMOM a30Ta, M Jall OaKTepHsIM MOJCITUTHCS OJIUH pas3.

JUis KaxJ10M BETMYMHBI OIIPEETUTE COOTBETCTBYIOIMI XapakTep e€ U3MEHEHUS:

1) ymenbLImnach

2) yBenu4ymniIach

3) He U3MeHUIach

3anumure B TaOMUIy BbIOpaHHbIE LUGPBI Ui Kaxaod BenuuuHbl. Ludpsl B oTBeTe MoryT

MTOBTOPSATHCS.
Monekyngapuas  Mmacca  JIHK B | KoauuecTBO BOIOPOAHBIX CBSI3€M B MOJIEKYJIaX
OaKTepusix, JIHK?

Orger:

2. Paccmotpure Tabnuiyy «MeToapl OMOJIOTHYECKUX HCCIASAOBAHHUI» M 3aIlOJHUTE SUYCHKY, BIHCAB
COOTBETCTBYIOIIUN TEPMUH.

Meron IIpuMeHeHne MeTona
Craructuueckuit N3yueHne CKOpOCTM  pACIpPOCTPAHEHWS IPU3HAKa B
MIONYJIALIUI
? OrnpezesieHne ynucina XpoMocoM B KApUOTHUIIE
Ortser:

3. Bce nepeurciieHHbIE HUXKE NTPU3HAKU, KPOME JIBYX, MOYKHO MCITOJIb30BATh JIJISl OMUCAHUS MOJIEKYJIbI
AT®. Onpenenute aBa MpU3HAKA, «BBIMAJAIONINX» U3 OOIIETO CIHCKA, W 3alUIIATE MUQPPHI, MO
KOTOPBIMU OHU YKa3aHBI.

1) BemecTBO HECTOWKOE, CPEeaHssi MPOJOJDKUTEIBHOCTh JKM3HU OJHOW MOJIEKYJIBI MEHEE OIHOM
MUHYTBI

2) B cOCTaB MOJICKYJIBI BXOJAHUT a30THCTOE OCHOBAHUE ypaIuil

3) MonexyJia ABISETCSI MOHOMEPOM HYKJIEMHOBBIX KHUCIIOT

4) Mo CTPYKTYype MOJIEKYJIa SBIISACTCS HYKJICOTHIOM

5) dbocdarHbie TPYIIIBI, BXOASIINE B COCTAB MOJIEKYIIBI, COSAMHEHBI MEXKTY COO0H MaKpOIPTUYECKUMU
CBS3AMU



OrtBerT:

4. Cxonbko monekyn JIHK comepkutcst B sipe KIETKH B KOHIIE Teiaodasbl BTOPOTo JIeJeHUs MehHo3a,
€CIIU B TUIUIONTHOM Habope copepkutcst 44 XpoMOoCOMBbI?
Otser:

5. PaccMoTpute pucyHOK.

Kakum HOMepoM 0003Ha4YCH OEJIOK, padOTAIINN IO MPUHIIHITY KaIH-HATPUEBOTO Hacoca?

OtBer:

6. YcTaHOBUTE COOTBETCTBUE MEKIY XapaKTEPUCTUKAMH U CTPYKTYpaMu, 0003HaUCHHBIMH LH(ppamMu
1,2,3 Ha pUCyHKe: K KaXJOW IMO3WIIMH, JAHHOW B MEPBOM CTOJIOIE, MOJA0EPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO U3 BTOPOTO CTOJIOIIA.

A) TpancMeMOpaHHBIH 6enok 1
b) ciy>xut 6apbepHbIM 3IEMEHTOM 2)2
B) sBnsieTcss KOMIIOHEHTOM TIIMKOKAJIMKCa 3)3

I') cocrouT U3 MmoHOCaxapu10B

J1) coctout U3 Monekyn dpochonunuaon
E) cayxuT nis TpaHcnopTa MOHOB
Ortser:

A|B[B|T|A]E

7. PaccmoTpuTe pUCYHOK. 3allOJIHUTE MYCThIE SYEHKU TaOIMIIbI, UCIIONB3YS 3JIEMEHTHI, IPUBEAEHHbBIE
B cnucke. s Kaxaoi sueiiku, 0603HaueHHONW OYKBOH, BbIOEpUTE COOTBETCTBYIOLIMM 3JEMEHT M3
IIPEI0KEHHOTO CITUCKA

Knerkwn, HMEIOIIHE

Opranoun opraous1

OyHKIUU




| (A) (B) (B)

CnucoK 3J1EMEHTOB:

1) KJIIETOYHBIN IEHTP

2) y4acTue B TPAHCISALUH

3) opraHu3zaIus MUKpOTPyOOUeK

4) NpoKapuOTHUYECKUE KIIETKU

5) KJIeTKH >KUBOTHBIX M HU3IIUX PACTCHUIA

6) IPOKapUOTUYECKUE U FIYKAPUOTHUUECKHUE KIIETKU

7) pubocoma

8) snjoIIa3MaTuyecKas CeTh

3anuimuTe B Ta0NHIly BRIOpaHHbBIE HU(PHI O] COOTBETCTBYIOIIMMH OyKBaMHU.

OrtBerT: AlBIB

8. YcranoBuTe mociienoBaTeabHOCTh 3TanoB pernkanun JJHK B 6akTepuanbHOil kiieTke. 3anummre
COOTBETCTBYIOIYIO IMOCIEI0BATEIbHOCTD U(P. 3amUIINTe COOTBETCTBYIOIIYIO MOCIEA0BATEIHLHOCTh

uudp

1) pa3py1ieHre BOAOPOIHBIX CBsI3el Mex 1y KoMIiemeHTapHbiMu LensimMu JTHK
2) npucoeaHuenue pepmenTa xenukassl Kk mosiekyne JTHK

3) cunres 3aTpaBku pepmentom PHK-nipaiimasoit

4) TepMuHaLMA Ipoliecca peruInKaluu

5) npucoenunenue Hykineoruos JJHK-nonumepaszoit

Ortser:

L L[ [ ]

9. YcraHoBUTE COOTBETCTBHE MEXIy XapakTepuctukamu v Bugamu PHK, k
KaX/10 MO3UIIUM, TaHHOH B MEpBOM CTOJOIE, MOAOEpUTE COOTBETCTBYIONIYIO MO3ULUIO U3 BTOPOTO
cronbna.

XAPAKTEPUCTHUKA: BUM/IbI PHK:
A) npucoenuHsET K cebe aMUHOKHUCIIOTY 1) uPHK
b) sBnsercs xonuelt koaupymomeil yacTu rena 2) pPHK
B) cayxut mMatpurieit 1uisi CHHTE3a MOJIUTICTITHIA 3) TPHK

') BXOAUT B cocTaB CyObeTMHUI] pHOOCOMBI

J1) cBsI3BIBAETCS C KOJIOHOM

E) xatanuzupyet oOpa3oBaHue MENTUAHON CBSA3U

3anuiuTe B Ta0NMIly BRIOpaHHbBIE HU(PHI O] COOTBETCTBYIOUIMMH OYKBaMHU.
Ortser:

AlB[B[Tr[a|E

10. BeiGepuTe TpH BEpHBIX OTBETA U3 IIECTH U 3aIUIIUTE HU(PHI, M0 KOTOPHIMU OHU yKa3aHbl. Kakue
BEIICCTBA ITOCTYNAIOT B KIETKY IIyTEM aKTUBHOT'O TPAHCIIOPTA:

1) kucnopon
2) dpykTo3a
3) METHOHUH
4) Bona

5) ButamuH Bl



6) STUJIOBBIN CITUPT
(T[] O

Yacte 2. /[na sanucu omeemoe ua 3adanusi smou uyacmu  ucnoavzyime BbIIAHK OTBETOB.
3anuwume chauana Homep 3a0aHus , a 3amem pazeeEpHymvlil omeem Ha Hezo. Omeemsl 3anucviéaiime
uémrKo u pazbopuuso.

11. Kaxoii KJIETOYHBIH OpraHou]i 0003Ha4YeH Ha MUKpo(doTOorpaduu BOIMPOCHTEIbHBIM 3HaKOM? Kak
OyJIeT pa3nuyaThCsi KOIMYECTBO TUX OPTaHOWJIOB B KJIETKAX aCCUMUJISIIMOHHON TKaHH U MTOKPOBHOU
TKaHU JIUCTa? OTBET IOACHUTE C y4ETOM OCOOEHHOCTEH CTpOeHUs ¥ (PyHKIMH KaXKI0Tr0 TUIIA TKAHM.

12. Onpenenute THI U a3y AeNCHUS KICTKH, H300paKEHHOW HA PUCYHKE, YUUTBIBAs, YTO UCXOHAS
KJeTka Obuia auruionaHoi. OtBer obocHyiTe. Kakoe Guonornyeckoe 3HaueHUE UMEET THIl JICJIEHUS
kietkn? Kakoe xommyectBo xpomocom u Mmosiekyn JIHK wHabGnrogaercs B n300paxxeHHON KIleTKe?

Konrtpoabnas padora Ne 1.
Bapmuanr 2.
YpoBHM opranuzanum ;kuBoro. Meroanl 0mosnoruu. Crpoenne KieTku. XUMHYECKHH COCTAB.
Muro3. Meiio3.

YacTs 1

Omeemamu Kk 3a0anuam 1—10 saengiomcs nocie0o8amenvHOCMs  YU@p, YUCIO UTU  CLOBO
(cnosocouemanue). 3anuwume omeemvr 6 bBIIAHK OTBETOB cnpasa om  HOMepos
COOMBEMCMBYIOWUX 3A0AHUU, HAYUHAA C NEepeoll KIemouKu, 6e3 npodenos, 3animvlx u Opyeux
00NOIHUMENbHBIX CUMB0108. Kadicovlil cumeon nuwiume 6 omoenvHol Kiemouxe.

1. DxcniepuMeHTaTOp MOMECTHII 3eJIeHble MPOPOCTKH OBca B TeMHYIO0 kamepy. Kak cnycts Henenio y
pacTeHH H3MEHUTCA CoJiepKaHKe XJIopoduiia U coJiepKaHue Kpaxmalia B KJIeTKax JucTa?

JInst KaX 01 BEIMYMHBI ONPEAEIIUTE COOTBETCTBYIOIIUI XapaKkTep €€ N3MEHEHUS:

1) ymenbpmmnach

2) yBenu4ymniIach

3) He U3MEHUIach

3anumuTe B Ta0nuily BBIOpaHHbIE HUQPBI Ui Kaxaod BenuuyuHbl. Lludgpsl B oTBeTe MOryT
HOBTOPSITHCS.

Copepxanue xiopodusuia ConeprkaHue Kpaxmana

OrtBerT:




2. Paccmorpure Tabauny «MeToasl OMONIOIMYECKMX HCCIIEAOBAaHHUI» M 3allOJIHUTE sYEiKy, BIIMCAB
COOTBETCTBYIOIINM TEPMHUH.

Meron [Ipumenenue metona

DKCIEPUMEHT OO6ydeHre ropulIbl A3bIKY )KECTOB

? dukcarus 0cOOCHHOCTEH OpavyHOTO MOBEACHHUS
TOPHJLI B JIECY

OrtBerT:

3. Bce mnpuBeneHHblE HMXKE HPU3HAKHU, KPOME JBYX, IMOAXOIAT Ui ONHUCAHUSA MUTOXOHJIPUH.
Omnpenenurte 1Ba MpU3HaKa, «BIMAJAIOIINX» U3 O0IIEro CHUCKa, ¥ 3aUIINTE B TaOIUIy HU(PHI, IO
KOTOPBIMH OHH YKa3aHBbI.

1) umeeT KpUcThlI;

2) ABJISIETCS HAKOIIUTENIEM SHEPIHH;

3) B opraHoyiax Ha KpUcCTax HJET IPOLECC CUHTE3a OMOJIOTMYECKUX MAKPOMOJIEKYJI;

4) Ha MeMOpaHax MIYyT peakluy MJaCTUYECKOro oOMeHa

5) UMeI0T COOCTBEHHBIN ammapar HacJeICTBEHHON HH(OpMAIIHH;

Ortser:

]

4. Cxonbko monekyn JIHK comepxxutcst B sape KJIeTKH B KOHIIE aHadas3bl BTOPOTO AelieHUs: Meiosa,
€CJIM B IUTUIOUTHOM Habope cofepkutces 48 xpomocom?
Otser:

5. PaccMoTpute pucyHOK.
Kakum HOMepom 0603HadeH O0enoK, 00eCIeuynBarOIINi TPAHCIIOPT MPOTUB IPAIUEHTA KOHIICHTPAIIUU?
Otser:

6. YcTaHOBHUTE COOTBETCTBHE MEXK]Y XapaKTepUCTUKAMH M BUJAMM TPAHCHOPTA, 0003HAUCHHBIMH
muppamu 1,2,3 Ha puCyHKE: K KaXIOW IMO3ULMHU, JJaHHOM B IMEpBOM cToJjbIe, mnoadepure
COOTBETCTBYIOLIYIO MO3ULMIO U3 BTOPOrO CTONOMA.

3
XAPAKTEPUCTHUKA: BU/JIbI TPAHCIIOPTA:
A) nuddy3us 6e3 yuacTus TpaHCMEMOpPaHHBIX OETKOB 1
B) tpeOyer 3aTpat sneprun 2) 2
B) ocymiectBiasieTcs myTem npocToi win odaeryeHHoU Auddy3un 3)3

I') ocywmectBasercs TpancnopTHbIMU ATd-azamu
J1) npumepom siBsieTcst paboTa HaTpUi-KaJTueBOro Hacoca
E) oGecnieunBaet TpaHCIOPT TIIIOKO3BI MO IPAAMEHTYKOHIICHTPALUT

Ortser:

A|B|B|T|A]E




7. Tlpoanamusupyiite Tabmuny «Buasl kierouneix PHK». 3amonHurte mycThle sueiiku TaONHIIb,
WCIIONIB3Ysl DJIEMEHTHI, NpHUBEACHHBIE B crHCcKe. Jlms Kakmoll sdeiiku, o003HaueHHOH OYKBOW,
BBIOEPUTE COOTBETCTBYIOLIUN AIEMEHT U3 MPEIIOKEHHOTO CITHCKA

Bunst XapakTepucCTUKu DOyHKIHUH

KJIETOYHBIX

PHK

A BricokomonekymnsipHas JMHeHas | SIBnsercss mMarpuuen s
CTPYKTypa CHHTE3a MOJICKYJIbI OeKa

Tpancnoptas | Mmeer MIETIIIO, coxepxaiyro | B
AQHTUKOJIOH

PuGocomanbnas | b Ctpour Teno pubocomsl

Crucok 371eMeHTOB:

1) BupycHas

2) uHpopMaIMOHHAas

3) conepKuT nucyb(GUIHBIE MOCTHKU

4) conepKUT KOJIOHbBI

5) mocraBisieT aMHHOKHUCIIOTY K MECTY CHHTE3a Oerka

6) epeHOoCHUT HacleICTBEHHYIO0 HHPOPMALIUIO

7) umeet hopmy rI00yIIbI

8) CUHTE3UpYETCs B SI/PBIIIKE

3anuuuTe B Ta0IMILy BEIOpaHHbBIE U(PHI O] COOTBETCTBYIOUIMMH OyKBaMHU.

Ortser: AlBIB

8. YcTaHoBUTE NOCIEA0BATENBHOCTD ATANOB, IPOUCXOSAIIMX IIPH 3aXBaTe TBEPABIX YACTHI] KJIETKOW B
npoliecce 3HI0LUUTO3a. 3aIUIINTE COOTBETCTBYIOILYIO MTOCIEA0BATENbHOCTh LU DP.

1) orcoenrHeHrne MEMOPAHHOTO My3bIpbKa OT MEMOpPaHbI KJIETKU

2) cnusiHue (haroUTO3HOTO My3bIPbKa € JIN30COMOM

3) npubnuxkeHue YacTul] K MeMOpaHe KJIETKH

4) noJIHOE OKPY’KEHUE YaCTUll IUIa3MaIeMMOM

5) BsiuMBaHNEe MEMOPAHBI KIETKU

Ortser:

9. Pacrnionoxxure CTpyKTypbl B OPSAIKE YMEHbBIIEHUS KOJMYECTBA a30TUCTHIX
OCHOBaHUH B UX COCTaBe. 3alUIIUTE COOTBETCTBYIOLIYIO MTOCIIE0BATEILHOCTD HUP.

1) monexyna JIHK B X-xpomocome uenoBeka
2) ne3okcupudo3a

3) monekyna JIHK B Y-xpomocome denoBeka
4) anenosunTpHudOCchaT

5) TpancnoptHas PHK

OrtBerT:




10. BriOepute Tpu BEpHBIX OTBETA W3 IIECTH W 3aNUIIUTE U(PHI, MOA KOTOPHIMH OHU YKa3aHbI.
®dochonunusl B OTIAMYUE OT KHUPOB:

1) comepxaT ocTaTKu KapOOHOBBIX KHUCIIOT

2) BXOJIAT B COCTaB SIJICPHON 00OJIOUKH

3) OKHCIIAIOTCS IO YTICYHUCIIOTO ra3a U BOJIbI

4) umMeroT ruIpOUIbHYIO TOJIOBKY

5) conepxat Gocharnyro rpymniy

6) SBJISAIOTCS TOPMOHAMU

(T 1o

Yacte 2. [na sanucu omeemoe na 3aoanusi smou uacmu  ucnoawvsyume bJIAHK OTBETOB.
3anuwume chauana Homep 3a0aHUA , a4 3ameMm pazeeépHymolil omeem Ha neco. Omeemol 3anucvigéaiime
uémKo u pazbopuueo.

11. PaccMoTpuTe CBETOBYIO MHUKpOQoOTOrpaduio KIETOK KOHYMKA KOpHsS Jiyka. HazoBute ¢assl
MHTO32a, B KOTOPBIX HAaXOJATCS KJIETKH, 0003HaueHHble nuppamu 1 u 2. OGocHyiite cBoi oTBeT. Cpe3
KaKOH 30HBI KOPHSI OBUT B3ST JJIS

IPUTOTOBIICHUS JAaHHOTO Ipenapara? OTBET MOsACHUTE.

12. Onpenenute Tan U a3y AeTIEHUS KICTKU, N300paKECHHOW HA PUCYHKE, YUUTBIBAsI, YTO UCXOIHAS
KJeTka Obina rarutouaHoi. OTBeT obocHylTe. Kakoe Ouonornueckoe 3HaUCHUE UMEET TUM JEIICHUS
kietku? Kakoe komudecTBo xpomocoM u mosiekyn JIHK HaGmromaeTcst B m300pakeHHOM KiIeTKe?

k( = | “ \\_1
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Kontponbnast padora Ne 2. .
[Mnactuyeckuii 1 sHEpreTrdeckuii oomeH. OHTOreHes.
Yacts 1
Omeemamu k 3a0anuam 1—10 aensiomcs nocied08amenbHOCMb Yudp, 4uUcio uiu ciogo (croeocouemanue). 3anuuume
omeemvt 6 BJIAHK OTBETOB cnpasa om HOMEPO8 cOOMBEMCMEYIOWUX 3A0AHULL, HAYUHAS C NepEou KIemouku, Oe3
npobenos, 3anameix u Opy2ux OONOIHUMENbHBIX CUMB0108. Kadwcowlil cumeon nuwume 6 omoenvHol Kiemouxe.



1. PaccMoTtpute Tabnuiy «YpOBHU OpraHU3alliH KUBBIX CHCTEM» U 3aII0JHUTE SYCHKY, BITUCAB
COOTBETCTBYIOLIUI TEPMHUH.

YpoBeHb IIpumep

Opranu3MeHHbIN OMOpHOH JIaHLIETHUKA

? brnacromep B SMOpHOHE JIaHIIETHUKA
OtBer:

2. Kogupytomast 001acTs reHa, BKJII0YAIOIIas CTapT-KOAOH U CTON-KOJIOH, Ha3bIBACTCS] OTKPHITAast PaMKa CIUTHIBAHNS.
Kakoe uncio aMuHOKHCIIOT 3aKOJUPOBAHO B paMKe CUUTBIBaHUS, conepxkamieil 123 nykneoruna? B orBer 3anummre
TOJBKO COOTBETCTBYIOLIEE YUCIIO.

OTBeT:

3. BLI6epI/IT€ TPHU BEPHBIX OTBCTA U3 HICCTU U 3aIIUIIUTC I_[I/I(prI, 104 KOTOPBIMU OHHU YKa3aHBI. Kakue u3 MEPEUUCICHHBIX
HWKC TCPMHUHOB MOXHO HMCIIOJIB30BAaTh MU OIMMCAHUS TNTACTUYCCKOTO obmeHa?

1) TpaHCHAIHS
2) pacIieruieHue
3) rmkonu3

4) accUMUJISIITHS
5) XeMoCHHTE3
6) OpoxeHHe

OTBeT: I:]:I:l

4. Beibepure Tpu NpHU3HAKA, KOTOPBIE COOTBETCTBYIOT (pa3e CO3peBaHMs B OBOI€HE3€ y YeIOBeKa. 3alUIINTe B TAOIHUILY
1 dpbl, MO KOTOPBIMU OHU YKa3aHBI

1) nmpoucxonut perummkarus JHK

2) GopMUPYIOTCS NOJSIPHBIE TEJbLA

3) cooTBeTCTBYET HHTEepGa3e mepes Meo3oM

4) KIIETKH CTaHOBSATCS TaIUIONIHBIMHU

5) mpenmectByeT ¢aze GopMUpOBaHUS

6) obpazyercs oot Il mopska

Orser: T 1]

5. Kakum HOMEpOM Ha PUCYHKE HIKE 00O03HAUCHBI MOJIEKYJIBI KUCIOpoaa?

HAL-H 6
/‘ HAO-H
D, 2
T I 2 St 3
a
5 7

— — — )

OTBeT:




6.

XAPAKTEPUCTUKH BEILECTBO
A) TIIHKOJIN3 11

b) paboTa 31eKTPOHTPAHCIIOPTHOM LieNH 2) 2

B) siBJIsieTCst MOHOMEPOM TIIMKOTeHa 3) 3

[") oOpa3oBaHue MUpyBaTa M3 TIFOKO3BI 4) 4

1) muka KpeGca

E) oxucnurensHOE hocopummpoBanue

OTBeT:

7. Yxaxure HOMCP, KOTOPbIM Ha CXEME SHEPICTUICCKOIO oOMeHa 0003HauUeH npouecce rimKojaIn3a.

OTBeT:

8. YcraHOBHTE NOCIIEIOBATENFHOCTD CTAINI (DOPMHUPOBAHHUS CIIEPMATO30M 12 YEJIOBEKa. 3aMHIIUTE COOTBETCTBYOLIYIO
MOCJIeI0BATEILHOCTE IUMP.

1) MUTOTHYECKOE JIeNIeHUE CIIepMaTOrOHHUEB

2) obpa3oBaHHeE CIIEPMATH]L

3) oOpa3oBaHKe cIEpMATOLMTA TIEPBOTO MOPSIKA

4) muddepeHnnpoBKa B 30HE (POPMHUPOBAHUSL

5) mepBoe MEHOTHYECKOE JICIICHUE

OrtBer:
et LT ]

9. Ycra"oBure IMOCJICAOBATCIIBHOCTD ITPOLECCOB (1)0TOCI/IHT633. 3anummuTe COOTBETCTBYIOIIYIO TOCJICAOBATCIbHOCTD LII/I(I)p.

1) obpazoBanue HAJI®OH u AT®

2) CBETOBBIE PEaKINH Ha MeMOpaHe XJIoporiacTa
3) puxcamnms yraekucaoro rasa

4) runposn3 monekyn ATO

5) cuHTE3 MOHOCAaXapHI0B

Orser:

10. YcraHOBUTE COOTBETCTBHE MEXIY MPU3HAKAMH W TIpolieccaMM MeTadojim3Mma, 00O03HaueHHbIMH Iudppamu 1, 2:
Ka)JI0¥ MO3UIINH, TAHHOM B IEPBOM CTOJIOLE, TOIOCPUTE COOTBETCTBYIOIIYIO MO3HIIUIO U3 BTOPOTO CTONOMA.
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TPU3HAKH ITPOILIECCHI
A) pacerienne ATD n1
b) cuHaTe3 6EIKOB, MOJIMCAXaPUIOB, JHITHAOB 2) 2

B) xaTabomuueckue peaxiim

[') porocunres, perukarus JJTHK

/1) OKHCTICHHE TIFOKO3HI

E) npoueccel anabonu3ma

3anuniure BEIOpaHHbIE UMPHI [10]] COOTBETCTBYIOLIMMHU OyKBaMHU.

OTBeT:

A[B[B [T [OE

Yacte 2. Jns 3anucu omeemosg Ha 3a0anus smou yacmu (11-14) ucnonvzyiime BPJIAHK OTBETOB. 3anuwume chayana
HOMep 3a0anus , a 3amem pa3eepHymolll omeem Ha He2o. Omeemul 3anucbisaiime 4€mKko u pasoopuueo.

11.

MHorwue y4éHbIe CXOASITCS BO MHCHHAH O TIEPBUYHOCTH TETEPOTPO(HOTO crrocoda MATAHUS U MIPOUCXOKIACHUH aBTOTPO(POB
or rereporpodoB. Kakue MeToapl OHOJOrMH TO3BOJWIM JIOKa3aTh 3Ty TO4YKy 3peHus? Oteer mosicHute. UTO
MPEIIIOI0KUTEIILHO UCTIONB30BAIM B KAUeCTBE NCTOYHHUKA YHEPTUH CaMble MepBbie reTepoTpodsl? [ToueMy ¢ TOUKY 3peHHS
TEOPHUH HBOJIOIMH MEPBEIe aBTOTPO(BI MOTYIHIN IPEUMYIIECTBO Iepe]] rerepoTpodamu?

12. B coMaTHYECKUX KIETKAaX KUBOTHOT'O 65 XpOMOCOMBI, B COMaTHYECKUX KJIETKaX IPYroro OJM3KOPOICTBEHHOTO BHIA -
67 xpoMocoMbl. OnpesieNuTe KOJINIeCTBO XpoMOocoM U urciio moJekyn JJHK B kineTkax koku UX CTEpHILHOTO THOpHUIa B
npodasze MuTO3a U aHada3e muto3a. OTBET MOSCHUTE.

13. B xapuoTHme ;KkMBOTHOTO 57 xpoMocoM. OIpenennuTe KOJIMIECTBO XPOMOCOM B KJIETKE IIPH OBOT€HE3€ y CAMKH B KOHIIE
30HBI Pa3MHOXKEHHSI W B KOHIE 30HBI pocta. OTBeT mosicHuTe. Kakod Bupa JelieHMs KIETOK HaOJIoaeTcss B 30HE
pasmHOxeHus? KakoBo 3HaueHMe 3TOT0 BUJa JEJIECHUs B JAHHOM CiIydae?

14. MI3BecTHO, YTO KOMIIJIEMEHTAPHBIE [IENN HYKJIEHHOBBIX KUCIOT aHTUIIAPAJUICIbHEI (5’ KOHITY OJHOH IeTH
COOTBETCTBYET 3’ KOHeI Apyroi menu). CHHTE3 HYKJIENHOBBIX KUCIOT HAaUMHAETCs ¢ 5° koH1a. Pubocoma nBuxercs
no nPHK B nampasnenun ot 5° x 3° xoHiy. B pubocomy Bxoasat mosexynsl TPHK B cnenyromeit

MOCJIeIOBATEIIFHOCTH (YKa3aHbl aHTUKOJOHBI OT 5° K 3’ KOHITY):
'YL, YYI, DAY, YT, AAILL

VYcTaHOBUTE HYKIIEOTHAHYIO MOCJIeA0BaTEIbHOCTh yuacTka MPHK, KOTOpBIN Cily’)KUT MaTpuLei 1uisl CUHTEe3a
MOJUIENTHAA, U aMUHOKHUCIIOTHYIO TTOCJIEI0BATENBHOCT 3TOTO (pparMenTa nonunentuga. Omnpenennure
HYKJICOTUAHYIO NOCIIEI0BAaTEIbHOCTh y4acTKa AByxuenodeunoi monekyinsl JJHK, B koTropom 3akoaupoBaHa
nHpOpMaLs 0 IIEPBUYHON CTPYKTYype GparMeHTa nojaunentuaa. Onpenenure 4ucio BOJAOPOJHBIX CBA3CH MEXIY

OCHOBaHUAMH Ha 3TOM ydacTke MoJekynbl JIHK. OtrBer mosicaute. JJst BRITOJHEHUS 3a/IaHUS UCTIOJIB3YUTE TaOIUITY



TCHCTHUYCCKOI'O KoJa. le/l HanmyuCaHUuu HOCﬂeﬂ,OBaTeﬂbHOCTeﬁ HYKJIICUHOBBIX KHUCJIOT y1<a31>113a1“4Te HaIrpaBJICHUC

LIETTH.

15. M3BecTHO, 4TO KOMIUIEMEHTAPHBIE LIETTH HYKJICHMHOBBIX KHCIIOT aHTHIIapaljIebHbI (5° KOHILY OJJHOH eTn
COOTBETCTBYET 3’ KOHel Apyroii nemu). CUHTE3 HYKJIEHMHOBBIX KHCJIOT HaYMHAeTcs ¢ 5° koHua. Pubocoma amxercs no
uPHK B HampaBnenuu ot 5° k 3’ koHIly. ['eH uMeeT KOIUPYIOIIYIO  HeKOTUPYoInyro odnactu. Kogupyromas odnacts
TeHa Ha3bIBAETCS OTKPHITON paMKol cuuThIBaHUs. DparMeHT KOHILIA TeHa UMEET CIEAYIOUYI0 IOCIe0BaTeIbHOCTh
HYKJIEOTH/I0B (BepXHss LieTb MaTpu4Has (TpaHCKpHOUpyemast)):

S>-TTUIOTAAOTI O ATTI TTATHTATALILL-3”

3-AOIMTATTTAOIITAODAOTHIATATIT-S’

OnpeenuTe BEPHYIO OTKPHITYIO PAMKY CUUTBHIBAHUS W HAWIUTE MOCIE0BATEIbHOCTE AMUHOKHCIIOT BO ()parMEeHTE KOHIIA
MOJIMTIENTUIHOM 11enu. M3BecTHO, YTO UTOTOBBIN MOJUMNEITHI, KOJUPYEMBIM 3TUM T€HOM, UMEeT JUIUHY OoJiee MSTH
aMUHOKHUCIOT. OOBACHATE MOCIEIOBATEIBHOCTD PEHICHUS 3a0a4ul. 71 BRIMOTHEHNUS 3a/1aHUS HCIIONB3YHTE TaOIUITY
TeHeTHYeCcKoro koaa. Ilpu HanmucaHuy nocnenoBaTeIbHOCTEN HYKIEMHOBBIX KUCIIOT yKa3bIBaiiTe HallpaBJIeHUE LEH.

16. Yuenble UCCIIEA0BATIN TEPMOCTAOMILHOCTD (PepMEHTA MEPOKCUIA3bl 3 CEMEHHbBIX 000si0uek cou. HaBecky
BBIJICTICHHOTO M OYHIIIEHHOTO (hepMEeHTa pacTBOpsuIn B Kaiuii-pocharrHom Oydepe, umesiuem pH 6,0. [IpurotoBneHHsie
00pa3ibl HHKYOHUpOBaIU Ha BOAsSHOM Oane mpu Temmepatype 45°C, 60°C, 75°C u 90°C B Teuenue 30 munyTt. [Tocie atoro
AKTUBHOCTb NEPOKCUAA3bI USMCPAIIN 11O CTaHI[apTHOﬁ MCETOAUKE U BbIpaKaJid B IPOLUCHTAX OT MAKCUMAJIBHO BO3MO>KHOM.
Pe3ynbTathl OTpaskeHs! Ha rpaduke.

OOBsicHUTE, ITOYEMY TP MTOBBIMICHUH TEMIICPATyphl aKTHBHOCTH IIEPOKCHUIa3bl U3 CEMEHHBIX 000JI0UEK COM CHIKACTCS.
Kakue pe3ynbTaTsl MOTIIH OBl IOJYYUTh YU€HBIE, €clii Obl cHIKaIH TeMmeparypy ot 30 1o 0 °C? MoxHO JI CUUTATh
uccie0BaHHbIN (pepMeHT TepMocTaObmibHBIM? OTBET MOSICHUTE.

o

I'enernyeckuit kox ”PHK (ot 5° k 3’ koHIty)

Iepsoe Tperse
Bropoe ocHoBanue
OCHOBaHHE OCHOBaHHE
v 0 A r
Oen Cep Tup Huc v
v Oen Cep Tup Huc 10
Jlei Cep — — A
Jlei Cep — Tpu r
Jlei IIpo T'uc Apr v
1 Jlei IIpo T'uc Apr 0
Jlei IIpo I'ma Apr A
Jlen IIpo T'na Apr Tr
Wne Tpe AcH Cep v
A Wne Tpe AcH Cep 11
Wne Tpe JInz Apr A
Mer Tpe JIuz Apr Tr
Ban Ana Acn I'mn N
r Ban Ana Acn T'mn 11
Ban Ana Iy I'm A
Ban Ana I'ny I'mn r
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Konrtpoabnas pa6ora Ne 3.

I'eneruka. 3agaun. Bapuanr 1.
Y MArKOro copra HIIEHHULBI TUIOTHOCTh Kojoca (UMCIo KOJIOCKOB Ha 10 ¢M JUIMHBI KOJIOCOBOTO
CTEpXKHS) OIpelessieTcsl IByMsl MapaMy IOJIMMEPHBIX HEaJUIeNbHBIX T'€HOB, OKa3bIBAIOIIMX
KYMYJISITABHOE JIEHCTBUE: YEM MEHBIIE COACPKUTCA B T'€HOTHUIE JOMHHAHTHBIX T'€HOB, TEM
wIoTHee OyzAeT Kosoc. Pa3nuyaror cieayroniue TUIBI IUIOTHOCTH KOJIOCA: PHIXJIBIN - MEHbIIIe
16 KOJOCKOB, IJIOTHOCTh HWXKE cpefaHer — 16-20 KOJOCKOB, cpemHss IUIOTHOCTh - 21-23
IUIOTHOCTH BBIIIE CpenHel - 24-26, oueHb IUIOTHBIA Kojoc — 27-28 kojockoB. CkpecTuin
pacTeHusi, MMEIOLIUE KOJIOC CpeIHEW IUIOTHOCTHM C TreHoTUunoM AaBB u Bbllle cpenHen
IUIOTHOCTU C TeHOTHNoM aaBB. Omnpenenure reHOTUNBI U (DEHOTUIIBI BOBMOKHOTO TTOTOMCTBA,
cooTHoieHue ¢eHorunoB. KakoBa BEepOSTHOCTh MOMYyUYEHUS! PACTEHUN C PBHIXJIBIM KOJIOCOM B
F1? KakoBa MakcMManbHO BO3MOXKHasI INIOTHOCTH KoJlocheB B F17
Oxpacka 1IepCTH Y JIMCULl KOHTPOJIUPYETCSI TEHOM, KOTOPBI B F€TEpO3UTOTHOM COCTOSIHUU
00yCIIaBIUBaET IJIATUHOBYIO OKPACKY, B TOMO3UT'OTHOM PELIECCUBHOM — CEPEOPUCTYIO
OKpPAacKy, B TOMO3UTOTHOM JJOMUHAHTHOM — I'H0eIb JJUCHUL] Ha SMOPUOHAJILHOM CTaAuH
pa3BuTus. [ €H JUIMHHON EPCTH JOMUHHUPYET HAJl FTEHOM KOPOTKOW mepcTh. ['eHbl JyInHbI 1
OKPACKH LIEPCTU HACJIETYIOTCSI HE3aBUCUMO APYT OT Apyra. CKpecTUIH IaTUHOBYIO
JUIMHHOIIEPCTHYIO JIMCUILY C IJIATUHOBBIM KOPOTKOLIEPCTHBIM caMLoM. COCTaBbTE CXEMY
petieHus 3anaun. OnpenenanTe Bce BO3MOXKHbBIE T€HOTUIIBI POAUTEILCKUX 0CO0EH, FTEHOTHUIIBI U
(eHOTHUTIBI BO3MOXKHOTO MOTOMCTBA. OOBSICHUTE TOJTy4eHHOE (DEHOTUTTUYECKOE PACIIETIICHNE
B IIOTOMCTBE.

Ha X- u Y-xpoMocomax 4esoBeKa CyIIeCTBYIOT IICEBA0ayTOCOMHbIE YYaCTKU, KOTOpbIE
COJIEpIKaT aJIJIeNId OJHOTO T'€Ha, U MEXAY HUMH MOXET IPOUCXOIUTh KpOocCUHTOoBep. OuH U3
TaKUX T€HOB BBI3bIBAECT MUTMEHTHYIO KCEPOAEPMY (ITOBBIILIEHHYIO YyBCTBUTEIBHOCTD K
yABTPahHOIECTOBOMY OOIYUCHUIO). AJliesb TeHa THIIEPTPUX03a (OBOIOCEHHE KPast YIIHOM
PaKOBHHBI) HACJIEYESTCS TOaHAPUYECKH (HACIEIOBAHKE 110 reTepOoraMeTHOMY Toy). [ OMO3UroTHas
YKEHIIMHA, UMEIOIIasi KCEpOAepPMY, BhIIILIA 3aMYX 32 MY>KUMHY C U30BITOUHBIM OBOJIOCEHHEM
yiiel 1 0e3 MUrMeHTHON KcepoJepMbl. Poxk/IeHHBIN B 3TOM Opake CbIH UMeeT 00e aHOMAaJINH.
Poxnennas B aToM Opake 310poBasi 104b BBIILIA 32 MYKUYUHY C TUTMEHTHOM KCepoiepMoi U
6e3 oBosioceHus ymeil. CoctaBbTe cXeMbl pelieHus 3a1a4n. OnpeaeanuTe reHOTUIIb U
(GeHOTHUIIBI poIUTENIeH U TEHOTUIIBI, (PEHOTHUIIBL, TIOJI BO3MOKHOTO IIOTOMCTBA B JIBYX Opakax.
OtBeT nosicHuTe

KourpoJubHnas padora Ne 3.

I'enetnka. 3amaun. Bapuant 2.
VY 4yenoBeka poCT ONPEAEISIETCS YETHIPbMS alNIESIMH JIBYX HEAJUIEIbHBIX T'€HOB MO TUITY
nonumepud. [Ipu 3TOM J10/I1 ¢ YETHIPbMSI JOMUHAHTHBIMHU T€HAMH SIBIISIIOTCSA
BBICOKOPOCJBIMH, C TPEMSI JOMUHAHTHBIMA T€HAMU UMEIOT POCT BBIIIE€ CPEAHETO, C IBYMS
JIOMUHAHTHBIMH T€HAMH UMEIOT CPEIHUM POCT, C OJTHUM JIOMUHAHTHBIM T€HOM — POCT HUKE
cpennero. B momymsiiiuu N caMbie BEICOKOPOCITBIE JTFOJIH UMEIOT TOJIBKO JIOMUHAHTHBIE aJIIETH
1 pocT 184 cM, a HU3KOPOCIIBIE JIFOAM UMEIOT BCE PEIIeCCUBHBIC ajuieniu U pocT 148 cm. B Opake
HU3KOPOCJION KEHIIMHBI U BEICOKOPOCJIOTO0 MY>KUYHHBI, pOAUIACH TUTETEPO3UTrOTHASA 104b. OHA
BBIIIIA 3aMYK 32 MYXXYUHY C TAaKHM K€ TEHOTHUTIOM U (peHOTHIIOM. ONpeeuTe TeHOTHIIBI
HCXOJIHBIX POAMTEINEH, TEHOTHUITBI M (PEHOTHITHI BOBMOXKHOTO ITOTOMCTBA B ABYX Opakax.
Onpenenure pocT AUTETEPOIUTOTHBIX JIFOACH B ATOM MOMYJIALUH.



2. Ilpu ckpermmBaHUK KYPHIIBI C pa3IBOCHHBIM I'PEOHEM U MHOKECTBEHHBIMHU IITIOPAMH U CaMIia
C HOPMaJIBHBIM I'peOHEM U OJHOH MITNOPOi BCE MOTOMCTBO UMEJIO HOPMAJIbHBIN rpeOeHb U
onuHy mrmopy. Ilpu aHanu3upyromemM CKperuBaHuy THOPUIOB IIEPBOTO MOKOJICHUS ObLIO
MoJTy4eHo 4 PEeHOTUITNYECKUX Kilacca, UMeBIINX 24, 26, 8 U 9 UBILIISAT COOTBETCTBEHHO.
CocraBbTe cxemy penieHus 3aaadi. OnpeaenuTe TeHOTUIIBI U (PeHOTHIIBI BCEX POIUTENCH 1
noToMKoB. [losicHuTe (heHOTUITHUECKOE PACIIETIIICHHE BO BTOPOM CKPEIUBAHHH.
3. Ha X- u Y-xpoMocoMax 4esioBeKa CyIIEeCTBYIOT IICEBI0AYTOCOMHBIE YUaCTKH, KOTOPBIE
COJIeprKaT aJlJIeJId OJTHOTO I'€Ha, U MEXAY HUMH MOXKET IPOUCXOIUTh KpoccuHIroBep. OuH U3
TaKUX T€HOB BBI3bIBAET MUTMEHTHYIO KCEPOJepMY (TIOBBIILIEHHYIO UYBCTBUTEIBHOCTD K
yIbTpadroIeTOBOMY O0JIYUCHHIO). AJLIesb TeHa THIePTPruXx03a (OBOJIOCEHHE Kpasi YITHON
PaKOBHMHBI) HACJIEIYCSTCS TOaHAPUIECKH (HACICIOBAHKE 110 reTepOoraMeTHOMY Toy). ['oMO3uroTHas
JKEHIIMHA, UMEIOIIasi KCepOoAepMY, BhIILIA 3aMYXK 32 MY>KUYMHY C H30BITOUHBIM OBOJIOCEHHEM
yirel u 6e3 MUrMeHTHON KcepoJepMbl. Poxk/IeHHBIN B 3TOM Opake ChIH UMeeT 00e aHOMaJHH.
Poxxnennast B aToM Opake 30poBasi 104b BBIILIA 32 MY>KYMHY C TUTMEHTHOM KCepOoIepMOi U
0e3 oBosioceHus yieil. CoctaBbTe cXeMbl pelieHus 3a1a4u. OnpeaenuTe reHOTUIIb U
(beHOTHUIIBI pOIUTENCH U TEHOTHIIBI, (PEHOTHUIIBI, TTOJ BO3MOKHOTO IIOTOMCTBA B JIBYX Opakax.
OTBeT nosicHUTE
Konrtpoabnas padora Ne 4.
OcCHOBBI reHeTHKH. 3AaKOHOMEPHOCTH HACJIEICTBEHHOCTH U u3MeHYuBOCTH. Ceiekums.
Yacts 1
Omeemamu Kk 3a0anuam 1—10 saendiomcs nociedo8amenvHOCMy  Yu@dp, UYUCIO UIU  CIOBO
(cnosocouemanue). 3anuwume omseemol 8 noasi omseemos ¢ bJIAHK OTBETOB cnpasa om nomepos
COOmMBemMcmeyIowWuUx 3a0aHUll, HAYUHAS C Nepeoll KIemouku, Oe3 npodenos, 3anamvlx U Opyeux
00NOIHUMENbHBIX CUMB0108. Kadwcovlil cumeon nuwiume 6 omoenvHol Kiemouxe.
1. Paccmotpute pucyHok

&'

YcraHoBuTe COOTBETCTBUE MCXKAY XapaKTCPpHUCTHUKaAMHU u IIOKOJICHUSIMHU JIBBUHOT'O 3€CBa,
0003HaueHHBIMH Ha pucyHke mudpamu 1, 2, 3: K KaXIOH MO3UIMH, JAHHOH B NEpPBOM CTOJOLE,
no10epUTe COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKU

[TOKOJIEHUA

A) CKpenuBarTCs YUCTHIC TUHUN PACTCHHI

1)1

b) moaTBepkmaeTcs neficTBUE 3aKOHA €AMHOOOpa3Us

2) 2

B) ocobu 00pa3yroT TOIBKO OJMH COPT TaMeT

3)3

I') conepuT Tpu GEHOTUMUIESCKUE TPYIIIIBI

J1) Bce ocobu 0671a/1a10T MPOMEXKYTOUHBIM (PEHOTHIIOM

E) renoTun moyioBUHBI 0COOEH CONEPKUT pa3HbIC ajUIen TeHa
3anummre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIUMH OyKBaMH.



Ortser:

2. Onpenenure COOTHOIIEHHWE (DEHOTUIIOB y IMOTOMKOB IPH MOHOTHOPHUIHOM CKPEIIMBAHUH JIBYX
FeTePO3UTOTHBIX OPraHU3MOB TIPpU HEMOJIHOM JOMUHMpoBaHWU. OTBET 3amUIIMTE B BHIC
MOCJIEIOBATEILHOCTH UG, MOKA3BIBAIOIIUX COOTHOIICHHUE MOJYYHUBIINXCS (DEHOTHUIIOB, B MOPSIAKE UX
yObIBaHUS, 0€3 TOTIOTHUTEIHHBIX 3HAKOB.

OTBerT:

3. Onpenenure Tpu MpU3HAKa, KOTOPBIE UCIOIB3YOTCS JIJIsl ONIMCAHUS KapUOTHUIIA, IPEICTABICHHOIO
Ha PUCYHKE. 3amuImmTe HUQPHI, 0] KOTOPBIMU OHU YKa3aHBI:

1) reHoMHas myTanus

2) hopmupyercst KEHCKUN HEHOTHUTT

3) cnencTBUE HEPACXOKICHUS TTOJIOBBIX XPOMOCOM B TaMETOT€HE3e
4) MOJUTLIIONTUS

5) cungpom [layna

6) HabOp XPOMOCOM COMAaTUYECKUX KIETOK

O S 1y 1w
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D:D OTBZTI

4.  CkoJpKO THUIIOB raMeT obpasyer ocoOb ¢ reHotunoM AaBb, ecnu u3BecTHO, UTO HeAIEIbHBIC
TeHbI CIETIEHBI, 8 KPOCCUHTOBEP OTCYyTCcTBOBaN? OTBET 3aUILIUTE B BUIE HUQPBHIL.

Otset: .
5. Tlo n3o0paxx€HHOW Ha cXxeMe POJOCIOBHON YelloBeKa BEpOSITHOCTH (B %) pokIeHus B Opaxe,
OTMEYEeHHOM IPpoii 1, pedEHKa ¢ MPOSIBUBLIMMCS MPU3HAKOM IIPH MOJHOM €ro JOMUHHpOBaHUU. B
OTBETE 3aMHIIUTE TOIHKO COOTBETCTBYIOIIEE YUCIIO.

YenosHble 0603HaYEHMA

1 O - KEHLLHA
l:l - MyKaIHE
- Bpak
- neTi oaHoro Bpaka

. . - NPOABNEHUE NPH3HAaKa

OrtBer:

6. YCTaHOBHTE COOTBETCTBHE MEXIY pe3yldbTaTaMU CEJICKIMU M METOAOM, KOTOPBIM OBbLIH
JOCTUTHYTBI OTH PE3yNbTaThl: K KaXJAOW TMO3WUIMH, JAHHOW B TEPBOM CTOJIOIEe, TOAOEpUTE
COOTBETCTBYIOIIYIO MO3UIIHIO U3 BTOPOTO CTOJIONA.

PE3VJIbTATHI CEJIEKIINHN METO/IbI CEJIEKIIMI

A) BBIBEJIEHUE TETEPO3UCHON KYKYpPY3bl 1) panroaKTUBHBIN MyTareHes
b) nonyuenune 4uCTHIX IMHUNA ropoxa 2) rubpuanzanus

B) 06paboTka pacTeHHi KOJIXUITMHOM 3) XUMHUYECKHI MyTarcHe3

I') BeiBenenue nieHuiibl HoBocubupckas 67
nocse 00JTy4eHUs] pEeHTTEHOBCKHMHU



Jy4aMH CEMSH HCXOJHOIO cOpTa

/1) BbIBEZIEHHE MILIEHUYHO-PKAHOTO

rubpuna Tputukane

E) nonydenne MyTaHTHBIX TPHOOB-IPOXKIKEH
IIPYU BO3JICHCTBUU HA HCXOJHYIO KIIETKY PaJueM
Ortser:

AlB|B|T|O|E

7. W3 npuBeAEHHBIX HUXE IPUMEPOB PaCTEHUI BhIOEpUTE BCE,
W3MEHYMBOCTH KOTOPBIX MPOSIBIISIETCS] B COOTBETCTBUU C 3aKOHOM T'OMOJIOTUYECKUX PSIOB B
HacjeacTBeHHoM n3MenunBoctd H.M. BaBuiioBa. Onpeaenure Bce 3TU MPUMEPHI U 3aUIIATE TUQPHI,
MO/ KOTOPBIMH OHU YKa3aHBI.

. TIOJICOJIHEYHUK U TOPOX

. TOMaT ¥ MUHJAJIb

. IIICHHIIA U TYMEHb

. BUIIIHS ¥ YEPEIIHS

. KapTodenp u Kamycra

6. bacons u cos

D:‘j OrTBer:

DN D W N =

8. YcraHoBHUTE MOCIIEAOBATENIFHOCTD 3TANIOB MOJIYYECHHUSI BRICOKOYPOKaHHOTO COPTa KYKYpY3bl B
CEJIEKIINH.

3anummuTe B TaOJUILy COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTD ITU(D.

1) MexnuHeitHas rtuopuIu3aus

2) caMOONbIIEHUE KYKYPY3bl

3) nepeBo/] FeHOB B IreTePO3UTOTHOE COCTOSIHHUE

4) nposiBlieHUE TeTepO3Kca B MOBBIIIEHHOM 00pa30BaHUM 3€PHOBOK

5) nonyueHue YUCTHIX JIMHUHA

OrtBer:

9. PaccmoTpuTe pHUCYHOK, MOKa3bIBAIOIIMK XapaKTep HAClIeIOBAaHUS OKpPACKU IIEPCTH y coOak.
3anoHUTe MYCThIe SYEHKH TaOJHUIIbI, UCTIONB3Ys AJIEMEHTHI, MPUBEIEHHBIE B CIUCKe. (s Kakmoit
sYeiiku, 0003HaYEeHHOU OyKBO, BRIOEpUTE COOTBETCTBYIOIIUHN dIIEMEHT U3 MPEJIOKEHHOTO CIHCKA.

W

Kopuuxesas Benan
iilaa lIAA

Benan
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Benble |- YepHble Kopuuxesbie
12/16 iiA- iiaa
316 116
B3aumoaeiicTByromue reHbl Tun B3aumoaencTeus XapaKkTepucTHKA

A b B




Cnucox 3J1eMeHTOB:

1) KOMILIEMEHTapHOCTh
2) ajienbHbIe

3) snucras

4) nposiBIIEHUE OHOTO I€HAa HAXOAUTCS MOJ1 BIMSHUEM JIPYToTo reHa (cympeccopa)

5) HeaJuIeIbHbBIC

6) nonumepus

7) B3aUMO/IeHiCTBHE I'€HOB, OJTHOHANPABICHHO BIMSIONIMX HA PA3BUTHE OJHOTO M TOTO K€ MPU3HAKa
8) 0JTHOBpEMEHHOE JICHCTBIE HECKOJIBKUX IOMUHAHTHBIX T€HOB JJACT HOBBIM BApUAHT IMPU3HAKA
3anumuTe B TA0NHIY BRIOPAHHBIE IIUQPHI O] COOTBETCTBYIOITUMH OYKBaMHU.

Otser: AlBIB

10. YcraHOBUTE COOTBETCTBHUE MCKAY MPHU3HAKOM U IWAIIa30HOM €Iro HOPMbI pCaKIIUu: K Kﬁ)KI[OfI
IIO3UIIHH, HaHHOﬁ B IICPBOM CTOJ'I6I.[€, HO,Z[6€pI/ITe COOTBCTCTBYIOINYIO ITO3UIUIO U3 BTOPOT'O CTOJ'I6I_[a.

I[TPU3HAK JUAITA30H
A) cTpoeHue ria3a HaCeKOMOI o 1) y3kast HopMma peaxius
b) ynoitHOCTh KOpOBBI 2) mMpoKas HopMa peakluu

B) yposkaliHOCTb MILIEHUIIBI
') Mmacca Tena yenoBeka
J1) KoIM4ecTBO MableB Ha pyKax

A|b|B|T"'|I|E| Otger:

Yacts 2

Jns 3anucu omeemos na sadanus smou ywacmu (11-14) ucnonvszyiime bJIAHK OTBETOB. 3anuwume
cHayana Homep 3a0anus , a 3amem pazeépuymuvlil omeem Ha Hezo. Omeemvl 3anucvléalime 4€mKo u
pazbopuueo.

11. B npenapate BuaHA KJIETKA C PacloIOKEHHBIMU B IIEHTPE XPOMOCOMaMHU, 00pa3yoUMMU GUTypy
3Be31pl. HazoBuTe cTannio MuTO3a, HA KOTOPOW HaxoauTcs 3Ta kieTka. OTBeT moscHute. M3BectHo,
4YTO Ha JAHHYI0 KIETKY IpPEIBAapUTEIbHO MOACHCTBOBAIN AIKAJIOUIOM TpPOIOJOHOBOIO pAla
roMomMop(hrHaHOM KOJXUIIMHOM. Ha yem ocHoBaH 3¢ ekt 3Toro cuiibHOro antumurotruka? Hasosute
JIBa TOMYJSAPHBIX CIOCO0Aa NPUMEHEHHUS KOJXUIMHA B I[MTOI€HETHMYECKHX MCCIIEOBAaHUSAX H B
CEJIEKLIHH.

12. ¥V paiikona u TypHerica (cemeiicTtBo KamycTHbIE) KOpPHEIJIOABI XapaKTEPU3YIOTCS CXOJIHOU
HACJIEICTBEHHOW M3MEHYMBOCTHIO B CTPOCHHU — OT YIIMHEHHON (GopMbl 1o yrutoméEHHON. Kakoii
OMOJIOTHYECKUI 3aKOH MJUTIOCTPUPYET NaHHas 3akoHOMepHOCTh? CdopMynupyiite 3TOT 3aKOH Ha
npuMepe n300pakEHHBIX KOpHem1010B. K kakoil (opme 3BONIOIMOHHOTO MPOIEcca MOKHO OTHECTHU
naHHbli npuMep? [louemy cpaBHEHHE MeXy BapHaHTaMU KOPHEIUIONA TypHEINca W MOJ0OHBIMHU
BapHaHTaMHU  KJIyOHS  KapTodens  Helab3sd  paccMaTpuBaTh B KauyecTBE  IPOSBIEHUS
IIPONJUIIOCTPUPOBAHHOTO 3aKOHA?



Sl

Typuenc

(0o

Hajikon

13. U3BecTHO, YTO y cOOaKH ¢ KOPOTKOW MIEPCTHI0 OOBIYHO HEAOPA3BHUTHI 3yObl, Y OOIOTHBIX ITHII
miest yJUIMHSIETCS OJHOBPEMEHH O C Y/UIMHEHHWEM KOHEYHOCTeH, a roilyOu ¢ ONepeHHBIMH HOTaMU
UMEIOT TEPENOHKH MEXAY MalbllaMd, TOT/Ia KaK rojlyOM ¢ JUIMHHBIMH KIIIOBAMHU OOBIYHO HUMEIOT
muHHbIe HOrH. Kakol BuJ m3MeH4YMBOCTH (10 kiaccudukanuu JapBuHA) WILTIOCTPUPYIOT JaHHBIE
INpUMEpPBI, U KaKyl0 pojiib B cenekuuu oH urpaer? C Mmo3unmii COBpEMEHHON T'€HETHKH MOI00HbIC
SIBIICHUSI MHOT/1a OOBSCHSIIOT MHOXKECTBEHHBIM JICWCTBUEM T€HOB . B yem 3akirouaercs 3To jaelicTBUE
reHOB?

14. Ha X- u Y-XxpoMocomax 4eloBeKa CYIIECTBYIOT I1CEBI0AyTOCOMHBIEC YUaCTKU, KOTOPBIE COJIEPKaT
aJlJIeNIv OIHOTO T€HA, M MKy HUMHU MOXET MPOUCXOAUTh KpoccuHrosep. OJIMH U3 TaKUX T€HOB
BBI3bIBACT FeMOPPArunieckuil nuate3 (CKIOHHOCTh K KPOBOTEUEHUM). JKeHIMHa, cTpagaromniast
reMOPpParutuecKUM IMaTe30M U KpPaCHO-3€JIEHBIM JaIbTOHU3MOM, POJUTEIN KOTOPOI HE UMENH
reMOpparu4yeckoro Juaresa, BhIIUIA 3aMYX 3a MY)KUHHY, HE UMEIOLIero 3THX 3a00JIeBaHuil, MaTh
KOTOPOTO CTpajajia reMopparuieckuM auate3oM. PoauBinascst B 3Tom Opake 104b 0€3 yKa3aHHBIX
3a00J1eBaHMH BBIIIUIA 3aMYXK 32 MY)KUHHY, CTPAJaloIlero reMopparnueCKuM TMaTe30M, HO He
UMEIOLIEero fainbToHn3Ma. CocTaBbTe cXeMbl pelieHus 3agaun. Onpeaenure reHOTUIIbI POAUTENEH U
TeHOTHIIbI, (DEHOTHUIIBI, T10JI BO3MOXHOI'0 IOTOMCTBA. BO3MOXKHO 111 poXkJIeHHE B IEpBOM Opake
pebenka, cTpafaroniero AByMsl Ha3BaHHBIMH 3a00JieBaHUsAMU? OTBET MOSCHUTE.

15. ¥V nucur yepHoOypast OKpacka IIepCcTH HEeTOJIHO JOMUHUPYET Hall pbikel. ['eTepo3urotTHsie
mucuisl (Bb) HazpiBatoTcs cuBoaymkamMu. Ha octpoBe oOnTtana paBHOBECHASI MOMYJISAIUS JIUCULL
yuciaeHHocTho 1000 ocobeif. OXOTHUKM POU3BENIN OTCTPEN BCEX YEPHOOYPHIX JIMCHIL HA 3TOM
ocTpoBe, 100bIB 490 mKypok. OnpenenuTe 4acToTy ajuielis YepHOOypOoi OKpaCKU B HCXOIHOM
HOMYJISAIMH, a TAKXKe 1ociie oTcTpena. OKpyriuTe MOTy4YrBLIMECS BEJIMYMHBI 10 JECATHIX.
Omnpenenure KOIMYECTBO YEPHOOYPHIX JIUCHUI] B CIEAYIOLIEM TOKOJIECHUH, €CIIH MOMYJISIISI CHOBA
IpUJET B COCTOSIHUE paBHOBecUs Xapau-BaitnOepra, a ee YMCIEHHOCTb HE U3MEHUTCS.



6. [lepeyeHb OCHOBHOI ¥ JIONOJTHUTEIbHOMH Y4eOHOI JJUTepaTypbl, HE0OXO0AMMOI 1JIsi 0CBOEHUS NMPOrPaMMBbI

6.1. OcHoBHas

yuyeOHasi IuTeparypa

ABTOpP/aBTOPCKHM KOJIJIEKTUB

HaumenoBanue yueOHuKa

Knacc

HanmenoBanue uzaarensa

Anpec cTpaHuIsl 00 yaueOHUKE
Ha OpUIIMATILHOM caifiTe

yuebnuia u3aarens (M31aTebCTB)
bepkunoautr M.B., I'nmarones C.M., | "Buosorus: yueOHUK 115 6 OO0 "BMHOM. Jlabopatopus http://1bz.ru/books/387/7659/
Maneesa 10.B., Uy0 B.B. kiacca" 6 3HaHun"
bepxkun6nutr M.b., I'marones C.M., | "buonorus: yueOHuK s 7 00O "BMHOM. Jlabopatopus 4.1
Uy06 B.B. Kiacca" B 2-X 4acTix ; 3HAHUI" http://1bz.ru/books/387/7746/
4.2
http://1bz.ru/books/387/7747/
bepkun6nur M.b., MapTbsiHOB "Bbuonorus: yaeOHUK 115 8 00O "BMHOM. Jlaboparopus U.1
A.A., llapuec E.f., TapacoBa O.C., | kiacca" B 2-X yacTsix 8 3HAHUI" http://1bz.ru/books/387/7819/
Uy6 B.B. 4q.2
http://1bz.ru/books/387/7826/
bepkunbiur M.B., I'maroies C.M., | "buonorus: yueOHuk s 9 OO0 "BMHOM. JlabopaTtopus http://1bz.ru/books/387/7863/
Bonkosa ILA. kiacca" 9 3HaHUH"
Bukropos B.I1., Hukumos A.H. buonorus. Pactenus. OO0O "T'ymMaHUTapHBII http://www.vlados.ru/book.asp?
bakrepuu. ['puGs1 u 7 n3narensckuii nentp BJIAJJOC" | kod=13422
JIAIIAMHUKH"
I'pun H., Teiinop [A.,Crayr V. Buonorus B 3-x Tomax. - M.: M3nareascrBo « MUP
10-11
JNparomunos A.T'., P.JI. Mam «buonorus. 8 kimacey. OO0 U3znarenbCKuii HeHTp http://vgf.ru/bioP
Y4eOHUK [Tl ydanuuxcs 8 "BEHTAHA-TPA®"
0011e00pa3oBaTeIbHBIX
OpraHu3auin
JHparomuios A.I'., Mamr P.JI. «buonorus. 9 kmace. OOO U3znarenbCKuii HeHTp http://vgf.ru/bioP
Y4eOHUK [Tl y9anuxcs 9 "BEHTAHA-TPA®"

0011e00pa3oBaTeIbHBIX
OpraHu3auin



http://www.vlados.ru/book.asp?kod=13422
http://www.vlados.ru/book.asp?kod=13422

Hy6wsanH B.A., [llepemerseBa
A.M., Pokorosa /[.1.

buosnorus (B 2-X 4acTsx)

UznarenncTBO
"AxkaneMkHura/yYyeOHuK"

http://www.akademkniga.ru/cata
log/16/2144/

Kemuyrosa M.b.,
Pomanosa H.H.

buonorus
(mams "Pakypc")

00O "Pycckoe c10BO-y4eOHHK"

http://xn----dtbhthpdbkkaet.xn--
plai/shop/catalog/kniqgi/421/113
9/

3axapos B.b., Cuornazos B.I., buonorus 000 "IPODA" http://www.drofa.ru/125/
MawmonroB C.I'., Aradgonosa I.b.

3axapos B.b., Conun H.H. Buosorus 000 "JPODA" http://www.drofa.ru/44/
HcaeBa T.A., buonorus 00O "Pycckoe c10Bo-y4eOHUK" http://xn----dtbhthpdbkkaet.xn--

Pomanosa H.H.

(yiunus "Paxypc")

plai/shop/catalog/kniqgi/419/113
7/

Kawmenckuit A.A., CaprerueBa H.1O.,
CyxoBa T.C.

«bwuonorus. 8 xiaccy.
Y4eOHUK [Tl ydanuuxcs
00111e00pa3oBaTeIbHBIX
OpraHu3auin

00O UzpaTtenbckuil LEHTp
"BEHTAHA-TPA®"

http://vgf.ru/bio2

KoJuecos /1.B. Mam P.L.,
beasies U.H.

Buogorus

000 "JIPOPA"

http://www.drofa.ru/41/

Koncrantnnos B.M., B.I'. babeuko,
B.C. Kyumenko. [log pea. B.M.
KoncranTnHoBa

«buosnorus. 7 kiace».
Y4eOHUK IS yu-cs
00111e00p-X OpraHu3anun

00O UzpaTenbckuii LEHTp
"BEHTAHA-TPA®"

http://vgf.ru/bioP

Koncrantnaos B.M., babenko B.T".,
Kyumenko B.C.. ITox pen. B.M.

«buonorus. 8 knace».
VY4eOHuK U1l ydaumxcs

00O UzpaTenbekuii LEHTP
"BEHTAHA-TPA®"

http://vgf.ru/bioP

KoncranrnHosa 00111€00pa30BaTEILHBIX
OpraHu3aruin
Jlanmmmua B.U., PoxoTtosa JI.11. Buonorus H3narenscTBO http://www.akademkniga.ru/cata
"AxageMkHura/YueOHuK" log/16/2141/
JlaTromuu B.B., lllankuua B.A. Buonorus 000 "IIPODA" http://www.drofa.ru/41/
Mawmontos C.I'., 3axapos B.b., Buonorus 000 "IPODA" http://www.drofa.ru/44/

Aradonosa U.b. u ap.

Huxumos A.HU., llaposa U.X.

BuoJgorus. ’Kusornnie

00O "TI'ymanutapHbIi
HM31ATeJIbCKUN HEeHTP
BJIAJOC"

http://www.vlados.ru/book.as
p?kod=13423



http://русское-слово.рф/shop/catalog/knigi/421/1139/
http://русское-слово.рф/shop/catalog/knigi/421/1139/
http://русское-слово.рф/shop/catalog/knigi/421/1139/
http://www.drofa.ru/125/
http://www.drofa.ru/44/
http://русское-слово.рф/shop/catalog/knigi/419/1137/
http://русское-слово.рф/shop/catalog/knigi/419/1137/
http://русское-слово.рф/shop/catalog/knigi/419/1137/
http://www.drofa.ru/41/
http://www.akademkniga.ru/catalog/16/2141/
http://www.akademkniga.ru/catalog/16/2141/
http://www.drofa.ru/41/
http://www.drofa.ru/44/
http://www.vlados.ru/book.asp?kod=13423
http://www.vlados.ru/book.asp?kod=13423

Huxknmos A.U., bormanos H.A.

buonorus. YUenosek u ero

OO0 "I'ymanuTapHbIit

http://www.vlados.ru/book.asp?

3JI0pOBbE d usnarenbckuit eHTp BJIAJIOC" | kod=13562
IMaceunuk B.B. Buojorus 5 000 "IPODA" http://www.drofa.ru/41/
IMaceunuk B.B. Buosorus 6 000 "IPODPA" http://www.drofa.ru/41/
IMaceunuk B.B., Cymatoxun C.B., | Buojorus OAO "M3pareancTBo" WWW.prosv.ru/umk/5-9
Kanunosa I'.C. / Ilox pen. 7 IIpocBemenue"
ITaceuynuka B.B.
IMaceunuxk B.B., Kamenckuii A.A., | Buoaorus OAO "U3nareabcTo" WWW.Prosv.ru/umk/5-9
IIBeunos I'.I'. / Ilox pen. 8 IIpocBemenue"
Ilaceunuka B.B.
IMaceunuk B.B., Kamenckuii A.A., | Buosorus OAO "H3pareabcTBo" WWW.prosv.ru/umk/5-9
HIBenos I'.I'.u ap. / Iloxa pex. 9 IIpocBemenue"
ITaceuynuka B.B.
aceunux B.B., Cymatoxuun C.B., | BuoJiorus OAO "U3nareabcTo" WWW.Prosv.ru/umk/5-9
Kanunosa I'.C. u ap. / Ilox pen. 5-6 | IIpocBemenue'
ITaceunuka B.B.
[TnemaxoB A.A., buomnorus. 00O "Pycckoe c10Bo-y4eOHHK" http://xn----dtbhthpdbkkaet.xn--
Beenenckuii D.J1. BBenenue B OMOIOTHIO 5 plai/shop/catalog/knigi/418/113
(muuus "Paxypc") 6/
ITnemakoB A.A., Connn H.U. buonorus 5 000 "IPODA" http://www.drofa.ru/43/
CawmkoBa B.A., Pokorosa JI.1. Buonorus 5 U3 narenscTBO http://www.akademkniga.ru/cata
"AxkaneMkHura/yY ueOHuK" l0g/16/2140/
Canun M.P., Conun H.H. Buosorus 9 000 "JIPODA" http://www.drofa.ru/43/
CuornazoB B.U., [TnemakoB A.A. | buonorus 5 000 "IIPODA" http://www.drofa.ru/125/
Cusornasos B.J. Buonorus 6 000 "JIPODA" http://www.drofa.ru/125/
CusorrazoB B.1., 3axapos B.b. Buonorus 7 000 "JIPODA" http://www.drofa.ru/125/
Cusornasos B.U., Canun M.P., Buonorus 8 000 "IIPODA" http://www.drofa.ru/125/
Kamenckuii A.A.
Conunn H.N. Buonorus 6 000 "IIPODA" http://www.drofa.ru/44/
Conun H.U., Connna B.U. buomorus 6 000 "IIPODA" http://www.drofa.ru/43/
Conmn H.W., 3axapos B.b. buomorus 7 000 "IPODA" http://www.drofa.ru/43/
Conun H.I., 3axapos B.b. buomorus 8 000 "IIPODA" http://www.drofa.ru/43/
Conun H.H., [TnemakoB A.A. buomorus 5 000 "IIPODA" http://www.drofa.ru/44/



http://www.vlados.ru/book.asp?kod=13562
http://www.vlados.ru/book.asp?kod=13562
http://www.drofa.ru/41/
http://www.drofa.ru/41/
http://www.akademkniga.ru/catalog/15/1267/
http://www.akademkniga.ru/catalog/15/1309/
http://www.akademkniga.ru/catalog/15/1349/
http://www.prosv.ru/umk/bim
http://русское-слово.рф/shop/catalog/knigi/418/1136/
http://русское-слово.рф/shop/catalog/knigi/418/1136/
http://русское-слово.рф/shop/catalog/knigi/418/1136/
http://www.drofa.ru/43/
http://www.akademkniga.ru/catalog/16/2140/
http://www.akademkniga.ru/catalog/16/2140/
http://www.drofa.ru/43/
http://www.drofa.ru/125/
http://www.drofa.ru/125/
http://www.drofa.ru/125/
http://www.drofa.ru/125/
http://www.drofa.ru/44/
http://www.drofa.ru/43/
http://www.drofa.ru/43/
http://www.drofa.ru/43/
http://www.drofa.ru/44/

Conun H.U., Canun M.P. Buojiorus 8 000 "JIPODA" http://www.drofa.ru/44/
Cymaroxun C.B., Paanonos B.H. "buonorus: yaeOHUK a1 5 00O "BMHOM. Jlabopatopus http://1bz.ru/books/387/7659/
Kiacca" 5 3HaHUK"
Cyxosa T.C., Ctporanos B.1. «buonorus. 5 kmacey. OOO U3znarenbCKuii LEHTP http://vgf.ru/bio2
Y4eOHUK [Tl y9auuxcs 5 "BEHTAHA-IPA®"
0011e00pazoBaTeIbHBIX
YUpEKICHUN
Cyxosa T.C., Imutpuena T.A. «buonorus. 6 xmace. 00O UznaTensCKuit IEHTP http://vgf.ru/bio2
VY4eOHUK JUIsl yyaluxcs 6 "BEHTAHA-I'PA®"
0011e00pa3oBaTeIbHBIX
yUpexKIACHUN
Cyxosa T.C., CapsrueBa H.1O., «buonorus. 9 xmace. 00O U3naTenbCKuit LEHTP http://vgf.ru/bio2
[Tatanosa C.II., [Imutpuena T.A. Y4eOHUK [Tl ydaumxcs 9 "BEHTAHA-TPA®"
0011e00pa3oBaTeIbHBIX
YUpEKIACHUN
Cyxosa T.C., Ctporanos B.1. «buonorus. 5—-6 xmacce». 00O UznaTenbCKuit EHTP http://vgf.ru/bioP
VY4eOHMK JUTsl yyaluxcs 5.6 "BEHTAHA-ITPA®"
0011e00pa3oBaTeIbHBIX
YUpEKIACHUN
Cyxopykosa JI.H., Kyamenko B.C., | buomorus OAO "U3narenbcTtBo" http://spheres.ru/biology/about/6
Konecuukona U.41. 5-6 [Tpoceemenue" 30/
Cyxopyxkosa JI.H., Kyumenko B.C., | buonorus OAO "UznarenscTBo" http://spheres.ru/biology/about/3
Konecnukona 1.41. ! [Mpoceemenue" 04/
Cyxopykosa JI.H., Kyumenko B.C., | buonorus OAO "UznarenscTBO" http://spheres.ru/biology/about/3
Hexmuctpenko T.A. 8 [Mpoceemenue" 37/
Cyxopykosa JI.H., Kyumenko B.C. | buonorus OAO "UznparenscTBO" http://spheres.ru/biology/about/4
9 [Tpocsemenue" 31/
Tepemos A.B., Ilerpocosa P.A. - BuoJsiorus (mpodpuiabHbIi M.: Muemo3uHa.
YPOBEHB). 10-11

Yepuosa H.M., I'aamymun B.M.,
Koncrantunos B.M..

Ikojiorust (mMpoPpuiabHbII
YPOBEHB).

10-11

M.: Ipoda



http://www.drofa.ru/44/
http://spheres.ru/biology/about/630/
http://spheres.ru/biology/about/630/
http://spheres.ru/biology/about/304/
http://spheres.ru/biology/about/304/
http://spheres.ru/biology/about/337/
http://spheres.ru/biology/about/337/
http://spheres.ru/biology/about/431/
http://spheres.ru/biology/about/431/

ITonomapéra 1.H., Kopauiosa
O.A., Yepnosa H.M.. [lox pen. N.H.

«buomnorna.9 kmaccey.
VY4eOHuK 1l ydaumxcs

OO0 UznarenbCkuil HEHTP
"BEHTAHA-T'PA®D"

http://vgf.ru/bioP

[Tonomapéoii 0011e00pazoBaTeIbHBIX d
OpraHu3auin
[Tonomapésa U.H., Kopuuinosa «buonorus. 7 kmace. OOO U3patenbCKuii eHTp http://vgf.ru/bioP
O.A., Kyumenko B.C.. [lox pen. VYyeOHUK [Tl ydarmmuxcs 7 "BEHTAHA-IPA®"
N.H. ITonomapénoit 0011e00pazoBaTebHBIX
OpraHu3auin
[lIepemerbeBa A.M., Pokorosa JI.I. | buonorus (B 2-x 4acTtsx) 8 ’I'/IASEZI;:J;[T;;; A — rg;efém;kademknIga'rU/cata
[IaTanosa C.I1., Cyxosa T.C. «buonorus. 7 kinace. OO0 UznatenbCKuii LEHTP http://vgf.ru/bio2
YueOHUK Il ydarmmuxcs 7 "BEHTAHA-IPA®"
0011e00pa3oBaTeIbHBIX
OpraHu3aun
. buoJsorus. Oomas
Kamencknit ~ A-A.,  Kpukcynos ounoJiorust (6a3zoBbrii | 10-11 | OOO "APOPA" http://www.drofa.ru/93/
E.A., [Iaceunuk B.B.
YPOBEHB)
beasies JI.K., Apivmun I'.M.,
Bopoaun II.M. u ap. / Mox pen. Bﬁno.nomuﬂ ; 10 KIACC ) 10 | Msparenncrso «IIpocBemenue» | Www.prosv.ru/umk/10-11
beasiea JI.K., Apimmuna I''M. (0asoBerii yposenn)
beasites K., dpivumn I'.M., Buonorust 11 aace
Boponun II.M. u ap. / lloa pex. (6230BbIii .yp0BeHb) 11 | UznareancrBo «IIpocBemenune» | Www.prosv.ru/umk/10-11
beasieBa /I.K., Ipimmuna I'.M.
Cyxopykosa JL.H., Kyumenko B.C., | buonorus (6azoBbIi 10-11 | M3naremcrso «lTpocsemerues http://spheres.ru/biolody/about/5
NBanosa T.B. YpOBEHbB) 49
boponun II.M., Bbicoukas JI.B., Buonornst B 2-x  9aCTsX
Aot .M. u ap. / Ilox pen. 10-11 | M3nareabcTBo «IIpocBemenue» | Www.prosv.ru/umk/10-11

Ilymuoro B.K., Ipimmmna I'.M.

(yriy0JieHHbIH YPOBEHb)



http://www.drofa.ru/93/
http://spheres.ru/biolody/

6.2. JlomostHUTEIbHAS yUeOHasl JIuTepaTypa

1. bormanosa T.JI., CononoBa E.A. buosnorus. CipaBoYHUK JJisi CTAPIICKIACCHUKOB U
nocrynarmonmx B By3bl.- M.: ASTnpecc.

2. bunnu I'.J1., Kpepkanosckuii B.A. bronorus ans moctynaromux B By3bl. IHTEHCHBHBIH Kypc.

3. PyBunckuii A.O. O6mias 6uonorus (11t yriryOJIeHHOTO u3ydeHus ouonorun). - M.: 3a-Bo
«IIpocBerieHue».

8. llepeuenn pecypcoB HH(POPMAINMOHHO-TEJIEKOMMYHHUKALIMOHHOI ceTH « HTepHeT» (1aJIee — ceTh
«/HTEepHeT»), He0OXOAUMMBIX IJISI 0CBOEHHSI AMCUUILJIMHBI (MOIYJIs1)
DONEKTPOHHBIE 00pa3oBaTEeNIbHBIE PECYpPChl, HCIOIB3yeMble B TIPOIECCEe IMPEroaBaHus
JTUCIIATIITAHBI:
- OUOTYpHUD.PY
- punn.py -
- peury era.py



