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[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPEIMETA  BHUOJIOI'MA B 10 — 11 KITACCAX HA YIJIYBJIIEHHOM
YPOBHE

JInuHOCTHBIE pPe3yJibTAaThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbl J0JIKHBI OTPAKATH:
1) poccuiickyro TpaXKJaHCKYIO UIEHTUYHOCTD, TATPUOTU3M, YBAXKEHHUE K CBOEMY HapOJ1y, UyBCTBA OTBETCTBEHHOCTH IEPE]]
Poaunoii, ropgoctu 3a cBoit kpaif, cBoro PosuHy, npolioe 1 HacTosee MHOTOHAlMOHAIBHOTO Hapoaa Poccun, yBaxeHue
rocyJapCTBEHHBIX CUMBOJIOB (rep0, ar, THMH);
2) rpakJIaHCKYIO MO3UIMIO KaK aKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUHUCKOI0 00111eCTBa, OCO3HAIOIIETO CBOU
KOHCTUTYITMOHHBIE TTpaBa U 00s3aHHOCTH, YBAXKAIOLIETO 3aKOH M MPABOIOPSIIOK, 00JIaJa0IEero YyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO NMPUHUMAIOIIETO TPAIUIIMOHHBIC HAIIMOHAIBHBIE U 00IIIEYEIIOBEUECKIE TYMAaHUCTUYECKUE U
JIEMOKpaTHIECKue IIEHHOCTH;
3) FOTOBHOCTB K ClIy’eHHI0 OTeUuecTBY, €ro 3aluTe;
4) chopMHUpPOBaAaHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON
MIPaKTUKH, OCHOBAHHOTO Ha JIMAJIOTE KYJIbTYD, a TAK)KE Pa3TUIHBIX ()OpM OOIIECTBEHHOTO CO3HAHMS, OCO3ZHAHKE CBOETO MECTa B
MOJIUKYJIETYPHOM MHUPE;
5) chopMHPOBAaHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHUS B COOTBETCTBHH C OOIIEYEIIOBEUSCKIUMH IIEHHOCTIMHU U
HjeaaMy TPakIaHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K CAaMOCTOSATEILHOM, TBOPUECKON M OTBETCTBCHHOM
TeSTETHHOCTH;
6) ToJIEpaHTHOE CO3HAHUE U MOBEJICHUE B MOJIHUKYJIBTYPHOM MHPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH JTUAJIOT C JPYTUMU
JIOJTbMU, TIOCTUTATh B HEM B3aMMOTIOHMMAaHUS, HAXOAUTh OOIIUE IIeJIU U COTPYAHUYATD JJIS UX IOCTHKCHUS;
7) HaBBIKH COTPYJIHUYECTBA CO CBEPCTHUKAMHU, JIETHMH MJIAJIIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOM, 00IIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIEI0OBATEIHCKOM, MPOSKTHON U APYTHUX BUJIAX NEIATCIbHOCTH;
8) HpaBCTBEHHOE CO3HAHME U IMOBE/ICHNE HA OCHOBE YCBOCHHUS OOIICUETIOBEYECKUX IICHHOCTEH;
9) TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, HA MPOTSKEHUU BCEH KU3HU; CO3HATEIHHOE
OTHOUIEHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIIEIIHON MTPO(eCcCHOHaIbHOM 1 OOLIECTBEHHOM €SI TeIbHOCTH;



10) scTeTruecKkoe OTHOIIEHNE K MUPY, BKITIOYAst ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIECTBEHHBIX
OTHOIIICHU;

11) npuHsITHE B peanu3annio MEHHOCTEH 3I0POBOT0 U OE30MacCHOTO 00pa3a KU3HH, TOTPEOHOCTH B PU3HICCKOM
CaMOCOBEPUICHCTBOBAHUH, 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOU JIESITEIbHOCTBIO, HEMTPUATUE BPEIHBIX MPUBBIYEK: KYPECHUS,
yIOTPEOJICHHS aIKOT0JIsl, HAPKOTHUKOB;

12) 6epexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHUE K (PU3HUECKOMY M TICHXOJIOTHIECKOMY 3JI0POBBIO, KaK
COOCTBEHHOMY, TaK M JIPYTHX JIFOJICH, YMEHHE OKa3bIBaTh IIEPBYIO MIOMOIIIb;

13) oco3HaHHBIN BBIOOP Oyaymiel npodeccur 1 BO3MOKHOCTEH peain3aliui COOCTBEHHBIX KU3HEHHBIX TUIAHOB,;

OTHOIIICHHUE K MPOGECCHOHAIIBHOM JIEITEIFHOCTH KaK BO3MOKHOCTH YYaCTHsI B PEIICHUH JTUYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOJIEM;

14) chopMHUPOBAHHOCTH IKOJIOTHYECKOTO MBIIUICHHS, TOHUMAHUS BIUSHUS COIIMATBHO-DPKOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHHE TIPUPOJTHON U COIUAIIBHOM CpeJibl; MPHUOOPETEHHE OIbITa SKOJOTO-HAPABICHHON ACATEILHOCTH;

15) oTBETCTBEHHOE OTHOIIICHHUE K CO3/IaHUIO0 CEMbH HA OCHOBE OCO3HAHHOT'O MPUHSTHUS LICHHOCTEH CEMEMHOM KU3HHU.

MertanpeaMeTHblie pe3yJbTAThI 0CBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM MPOTrPaMMBbI J0JKHbI OTPAKaTh:
1) ymeHue caMOCTOATENbHO ONPEAEIISTh LN AEATEIbHOCTH U COCTABIATh TUIAHBI ACSTEIBHOCTH; CAMOCTOSTENBHO
OCYILECTBJISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIESITENBHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl AOCTHKEHUS
MOCTAaBJICHHBIX LEJIEH U peann3aluu IIaHOB JIEATeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALMSIX;
2) yMeHHE MPOIYKTUBHO OOIIATHCS M B3aUMO/JICHCTBOBATH B MPOIIECCE COBMECTHOM €ATEIbHOCTH, YIYUTHIBATh O3UIIMH IPYTHX
YYaCTHUKOB JACATEINBHOCTH, 3 (HEKTUBHO pa3peniaTh KOH(IUKTHL;
3) BiaseHue HaBbIKAMH IMO3HABATEIHHON, Y4EOHO-MCCIIE0BATEIBCKOM U MPOEKTHOM J1eATEIbHOCTH, HABBIKAMHU pa3peleHus
npo0JieM; CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEILHOMY TIOUCKY METOJIOB PEIICHUsI MPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB NO3HAHUS;
4) TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATEIbHON HH(OPMALIMOHHO-TT03HABATEIBHOM J1€ATEIbHOCTH, BIIaJICHUE HaBbIKAMU
MOJTyYeHHUs1 He0OX0AMMON HH(POPMAIIUU U3 CIIOBApEN pa3HbIX THUIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHKAX
MH(POpMaLMHU, KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMALUIO, TIOTYYAEMYIO U3 Pa3JInYHbIX HCTOUHUKOB;



5) yMeHue UCToab30BaTh CPEACTBA MH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHoiorui (nanee - UKT) B pemennn
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AI[MOHHBIX 33/1a4 ¢ COOII0eHIEM TpeOOBaHUI 3PTOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, peCypcocOepeKeHUs, IPABOBBIX U AITHYECKUX HOPM, HOPM UH(POPMAITMOHHON O€30MacHOCTH;

6) yMeHUeE ONpeAeaTh Ha3HaueHNE U QYHKIIUU Pa3IUYHBIX COIIMATbHBIX HHCTUTYTOB,;

7) yMEHUE CaMOCTOATEIBHO OLIEHUBATh U PUHUMATh PELICHUS, ONPEACIISIONINE CTPATErHIO TOBEACHUS, C YYETOM I'PaXKTAaHCKUX
Y HPABCTBEHHBIX [ICHHOCTEN;

8) Bi1aJIcHHUE SI3BIKOBBIMU CPEJCTBAMH - YMEHHE SCHO, IOTUYHO M TOYHO M3J1araTh CBOIO TOUKY 3pEHUs, UCIOIb30BaTh
aJICKBaTHBIE A3BIKOBBIC CPE/ICTBA;

9) BinazeHue HaBBIKAMH I103HABATEIBHON PEQIIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX
pe3yJbTaTOB U OCHOBAHUM, I'PAHMI] CBOEIO 3HAHUs U HE3HAHUSA, HOBBIX II03HABATEINIBHBIX 3a/1a4 U CPEICTB UX JTOCTHKEHHUS.

IIpeameTHbIe pe3yJbTaThl 0CBOeHUs TTpeaMeTHON obnactu « BUOJIOT Uy

YTOouHEeHHBbIC M KOHKPETH3HPOBAHHbIC IJIAHUPYEMbIe
pPe3yJbTAaThl 0CBOCHHS Y4eOHOI0 IpeaMeTa

TpedoBanus k pesyiabraram ocsoenust OOII COO
(ProcC Coo

c(hOpMHUPOBAHHOCTH OCHOB IIEJIOCTHON HayYHOM
KapTHHBI MUPA;

(dhopMHUpOBaHUE TOHUMAHUS B3aUMOCBSI3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
c(hOpMHUPOBAHHOCTH TOHUMAHUS BIUSHUS
€CTECTBEHHBIX HAYK HA OKPYKAIOIIYIO CpENy,
AKOHOMHUYECKYIO, TEXHOJIOTHUECKYIO, COUUAIIBHYIO U
ATUYECKYIO CEephl IeATETLHOCTH YEJIOBEKA;
CO3/IaHHUE€ YCJIOBUM JIJIsl Pa3BUTHUSI HABBIKOB YUEOHOM,
ITPOEKTHO-UCCIIEIOBATEBCKOM, TBOPUECKON
NEeSATEIbHOCTH, MOTUBALIUK 00YYaIOLIUXCs K
CaMOpa3BUTHIO;

BpInycKHHMK Ha YIiy0JIeHHOM YPOBHE HAYYHUTCH:

— OLCHHUBATHL POJIb OMOJIOTUYECKUX OTKpI)ITI/Iﬁ U COBPCMCHHBIX

VCCIIEIOBAHUM B PAa3sBUTUM HAYKM HU B IPAKTUYECKOHU
JIEATEIILHOCTH JIFO/ICH;

OIICHUBATh POJb OMOJOTUM B (OPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBl MHpA, TPOTHO3UPOBATH IEPCIICKTUBBI
pa3BUTHS OHOJIOTHH,

YCTaHABJIMBATh M XapaKTEPHU30BaATh CBS3b OCHOBOIOJIArarOIIUX
OMOJIOTHYECKUX MOHATUH (KJIETKA, OpraHu3M, BUJI, SIKOCUCTEMA,
ouocdepa) C OCHOBOIOJATAIOIIUMU TOHATUSIMU  JIPYTHX
€CTECTBEHHBIX HAYK;




— c(hopMHpOBAaHHOCTH YMEHUN aHAIU3UPOBATH,
OIICHUBATh, IPOBEPSITH HA JJOCTOBEPHOCTH U 0000IIaTh
HAYYHYI0 HHQOPMAIHIO;

— c(OpMHUPOBAHHOCTH HABBIKOB 0€30MaCHOM pabOTHI BO
BpEMsI POCKTHO-UCCIICIOBATEILCKOMN U
AKCIIEPUMEHTAJILHOM J1eATeIbHOCTH, TPU
MCII0JIb30BAaHUU J1a0OPATOPHOTO 000PYAOBAHUS;

IIpeaMeTHbIe pe3yabTAaThl H3YYEHHS NIPeIMETHOH
ob0sacTu "buosiorns' BKIKYAKT pe3y/ibTAThI:

1) chopmMupoBaHHOCTH CHCTEMBI 3HaHUN 00 OOIIMX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX;
2) chopMUPOBAHHOCTh YMEHUM UCCIIEIOBATH U
aHAJTM3UPOBATh OMOJIOTHYECKHE OOBEKTHI U CUCTEMBI,
OOBSACHSATH 3aKOHOMEPHOCTH OMOJIOTHYECKHX MTPOIIECCOB
U SIBJICHUI; POTHO3UPOBATH TIOCIIEACTBUS 3HAUUMBIX
OHMOJIOTMYECKUX UCCIIEIOBAHUN;

3) BajieHue YMEHHUSIMU BBIIBUTATh TUTIOTE3bI HA OCHOBE
3HaHUI 00 OCHOBOMOJIATAIONINX OUOJIOTHIECKUX
3aKOHOMEPHOCTSIX M 3aKOHAX, O IPOUCXOKIECHUU U
CYIITHOCTH >KM3HU, TTI00aTbHBIX U3MEHEHUSIX B
ouocdepe; MPOBEPSITh BHIABUHYTHIE THIIOTE3bI
HKCIIEPUMEHTAIILHBIMH CPEJICTBAMHU, (DOPMYIUPYSI 1IEITh
MCCJICIOBAHMUS;

4) BrajieHue METO/IaMH CaMOCTOSITEIIHHOU MTOCTAaHOBKH
OMOJIOTUYECKUX IKCIIEPUMEHTOB, OMHUCAHUS, aHATIN3a U
OLICHKHU JJOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

000CHOBBIBaTh CHCTEMY B3TJISIIOB HA JKUBYIO MPUPOIY U MECTO
B HEHW dYeloBEKa, MPUMEHS OMOJOTUYECKUE TCOPHH, YUCHWUS,
3aKOHBI,  3aKOHOMEPHOCTH,  TIOHMUMaTh  TPaHUIBI WX
MIPUMEHUMOCTH;

IPOBOJUTH YYEOHO-UCCIEAOBATEIBCKYIO JIEATENbHOCTh 10
OMOJIOTHUU: BBIIBUTAaTh TUIIOTE3bl, IUIAHUPOBATH padoTy,
oTOUpaTh M MPeoOpPa3OBbHIBATH HEOOXOAUMYIO HH(POPMAIIUIO,
POBOJUTH OJKCHEPUMEHTBI, HHTEPIPETUPOBATH PE3YJIbTATHI,
JIeaTh BBIBOJIBI HA OCHOBE TIOJIYYEHHBIX PE3yJIbTaTOB.
BBISIBIISITH W OOOCHOBBIBATH CYIIECTBEHHBIE OCOOEHHOCTH
Pa3HBIX YPOBHEH OpraHu3aIlluy KU3HU;

yCTaHABIMBATh CBS3b CTPOCHUS W (YHKIHA OCHOBHBIX
OMOJIOTUYECKUX MaKpOMOJICKYJ, WX poOjb B TpoIeccax
KJICTOYHOI'O METa00IM3Ma;

pemiath  3aaud  Ha  ONPEIEICHUE MOCIEA0BATEIbHOCTH
nykneoruioB JIHK u wPHK (MPHK), antukomonoB TPHK,
NOCJIEIOBATENbHOCTY ~aMUHOKUCIOT B  MOJIEKyJie Oelika,
OpUMEHSISE  3HAHUS O pEeaKIHsIX MaTPUYHOTO CHUHTE3a,
TeHETHYECKOM KOJI€, TPUHITUTIE KOMITJIEMEHTAPHOCTH;

JenaTh BBIBOABI 00 W3MEHEHUSAX, KOTOpPhIE MPOU30UAYT B
mpoleccax MaTPpUYHOTO CHHTE3a, B Cilydyae H3MCHCHUS
nociaenoBarenbHocTh Hykiaeotuaos JJHK;

cpaBHUBATh (pa3bl JENCHHUS KIETKH; peliarh 3agaddl  Ha
ompenereHue ¥ CpaBHEHHE KOJMYECTBA TEHETUYECKOTO
marepuana (xpomocom u JIHK) B kjleTkax MHOTOKJIETOYHBIX
OpraHU3MOB B pa3HbIX (ha3ax KJIETOUHOIO IUKIIA;




5) chopMupOBaHHOCTH YOCIKIECHHOCTH B HEOOXOIUMOCTH
COOJTIO/ICHUST STUIECKUX HOPM U IKOJIOTHICCKUX
TpeOOBaHMI MPU MTPOBEICHUH OMOJIOTMICCKUX
HCCJIEIOBAHUM.

BBISIBJISITh ~ CYLIECTBEHHBIE NPU3HAKH CTPOEHUS  KJIETOK
OpPraHU3MOB Pa3HbIX LIAPCTB KUBOW NPUPOJBI, YCTAHABIUBATH
B3aMMOCBS3b CTPOCHUSA U (YHKIHMA YacTeii U OpPraHOUIOB
KJIETKH;

00OCHOBBIBATh B3aUMOCBSI3b INIACTUYECKOIO U SHEPTETUYECKOTO
OOMEHOB;

CPaBHUBATH IPOLECCHl IUIACTUYECKOIO W JHEPreTHYECKOIro
0OMEHOB, MPOUCXOISAIINX B KJIETKAX KUBBIX OPraHU3MOB;
ONpENENATh KOJMYECTBO XPOMOCOM B KIIETKaX pPacTCHUM
OCHOBHBIX OTJIEJIOB HA Pa3HbIX 3TaIlax XU3HEHHOTO LIUKJIA;
pelaTh reHeTUYeCKUe 3a/lauyd Ha AUTMOPUIHOE CKpELIMBaHUE,
CUEIUIEHHOEe (B TOM 4YHUCJIE€ C [IOJIOM) HacleJOBaHUeE,
aHaJIU3UpYyIolIee CKpElLIMBaHUE, IpUMEHSS 3aKOHBI
HACJEICTBEHHOCTH U 3aKOHOMEPHOCTHM  CLEIJIEHHOTO
HaCJIeI0BAHMUS;

packpbiBaTh ~ NPUYMHBI  HACJEJICTBEHHBIX  3a00JIeBaHUM,
apryMeHTUPOBaTh HEOOXOAUMOCTb MEp MPEIYNPEKICHUS TAKUX
3a00JI€BaHHI;

CpPaBHMBATh pa3HbIe CIIOCOOBI PAa3MHOKEHUSI OPraHU3MOB;
XapaKTEPHU30BaTh OCHOBHBIE ATAIlbl OHTOTE€HE3a OPTAHU3MOB;
BBISIBIISITD IPUYHHBI " CYILIECTBEHHBIE IIPU3HAKU
MOIU(UKAITMOHHON 51 MYyTallOHHOU U3MEHYHUBOCTH;
O00OCHOBBIBAaTh POJb HW3MEHUMBOCTH B €CTECTBEHHOM U
HUCKYCCTBEHHOM OTOOpE;

000CHOBBIBaTh 3HAUEHHE PAa3HBIX METOI0B CEJICKIIUHU B CO3IaHUU
COPTOB  DPAacTeHWH, IOPOJX  KUBOTHBIX W  IITAMMOB
MHUKPOOPraHU3MOB;
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000CHOBBIBATh TPUYUHBI H3MEHSIEMOCTH ¥ MHOT0O00Opa3us
BUJIOB, IPUMEHSISI CHHTETUIECKYIO TCOPHIO SBOJIOINM;
XapaKTEPU30BaTh MOMYJISAINIO0 KaK SUHUITY SBOJIOINH, BUJT KaK
CUCTEeMAaTUYECKYIO KaTETOPHIO U KaK Pe3yibTaT HBOJIIOLINH;
YCTaHABJIMBATh CBS3b CTPYKTYPBI U CBOMCTB 9KOCUCTEMBI;
COCTaBJISITh CXEMbI IIEPEHOCA BEUIECTB U SHEPTUU B IKOCUCTEME
(ceTu MUTaHUsA), MPOTHO3UPOBATH UX U3MEHEHUS B 3aBUCUMOCTHU
OT U3MEHEHUs (DAKTOPOB CPEJIbI;

apryMEHTUPOBAaTh COOCTBEHHYIO IMO3MIIMIO MO OTHOIICHHUIO K
HKOJIOTMYECKUM IIpoOsieMaM U MOBEAEHUIO B IPUPOJIHOM Ccpernie;
000CHOBBIBaTh HEOOXOJUMOCTh YCTOWYMBOIO Pa3BUTHS Kak
YCIIOBUS COXpaHEHUs Ouochepsl;

OIICHMBAThH MPAKTUYECKOE U ITUYECKOE 3HAUCHNE COBPEMEHHBIX
WUCCICAOBAaHUM B OHWOJIOTMHM,  MEOWUIIMHE,  DKOJOTHH,
OMOTEXHOJIOTHH; 0OOCHOBBIBATH COOCTBEHHYIO OLICHKY;
BBISIBJISITH B TEKCTE OMOJOTHYECKOTO COJIEPKaHUs MPOOIeMy U
apTYMEHTUPOBAHHO €€ OOBICHSTH;

MPEICTaBIATh OMOJIOTMUECKYI0 MH(POpPMAIUIO B BHUJE TEKCTA,
TaOIULIBI,

cXeMmbl, Tpaduka, TuarpaMMmbl U JIeJaTh BBIBOJbI HA OCHOBAHHUH
MPE/ICTABIICHHBIX TAHHBIX; IPE0OPa30BBIBATh Tpaduk, TabauILy,
MarpaMMy, CXeMy B TEKCT OMOJIOTHYECKOTO COJEPIKaHMUS.

Buvinycknuk na yznyonennom ypoene noiyuum 603MOMNCHOCHLb
HAYUUMbCA:

0pP2aAHU308bIBAMb u npoeoOUMb UHOUBUOY ATILHYIO
UCCIe008amMeNbCKYI0  0esiMeNbHOCMb N0 ouojaocuu  (Uiu
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paspabameigams — UHOUBUOVANbHBIU — NPOEKN):  BblOBU2AMDb

eunomesul, nianupogams  pabomy, omoupamaw u
npeobpazoevieams HeoOX00UMYI0 UHGOpMayuio, NpPo8OOUMb
9KCNnepuMenmol,

UHMEPNPemuposams pe3yibmamol, 0eiams 8bl800bl HA OCHOBE
NOJYHEHHbIX pPe3Yabmamos, Npeocmasisims HPOoOYKm CEOUX
UCCIe008aHUI;

NPOCHO3UPOBAMb NOCACOCHBUSL COOCMBEHHBIX UCCIe008AHULL C
VUEmOM dIMUHECKUX HOPM U IKOJI02UHECKUX MPpeDOoBaHull,
8b10CNAMb CYUIECNECHHbIE 0COOCHHOCMU JCUBHEHHbIX YUKIO8
npedcmasumenell.  PasHuvlX Omoenos pAacmeHuil. U  Mmunos
JHCUBOMHBIX, U300PANCAMb YUKTILL PA3BUMUSL 8 BUOE CXEM,
AHATU3UPOBAMDb U  UCNONIL308AMb 8 pelleHUUu Y4yeOHbIX U
Uccnedo8amenbekux 3a0ay  UHGopmayuro 0 COBPEMEHHbIX
UCcne008anUsax 8 OuoL02UU, MeOUYUHE U IKOJIO2UU,
apeymMeHmupo8ams HeobXx00UMOCmb cunmesa
eCmeCcmeeHHOHAYYHO20 U COYUOLYMAHUMAPHO20 3HAHUS 8 DNOX)
UHDOPMAYUOHHOU YUBUIUZAYUU,

MOOenuposams — UMEHeHUue  HKOCUCmeM  Noo  GIUSHUEM
PA3IUYHBIX 2PYNN haKmopos oKpydicaroueli cpeobvl,

BIAGIAMb 8 Npoyecce UCCAe008amMeNbCKOU  0esmelbHOCU
NnOCIe0CmBUsi AHMPON02eHHO20 B030€UCMBUSL HA IKOCUCTEeMbl
c80€20  pecuoHa, npeonazam cnocoobwl CHUDICeHUs.
AHMPONO2EHHO20 8030€UCBUSL HA IKOCUCMEMDb,

UCNOIb308aMb NPUOOPEMEHHbLE KOMNEMEHYUU 8 NPAKMUYECKOU
0esimeNIbHOCMU U NOBCEOHEBHOU JHCU3HU, Ol NPUoOpemenus




onvima 0esimenbHOCmuU, npeoduiecmeayioujeli NPogpheccuoHarbHol,
8 OCHO8€ KOMOPOLL 1eHCUm OUONI02US KAK YUeOHbIl npeoMen.




1. COJIEPXXAHUE ITPEIMETA BHUOJIOT'MA B 10—11 KIIACCAX
(yrnyOneHHbI YPOBEHB)

10 KUIACC
(3 yaca B Heemo, Beero 105 4, u3 HUX 3 4 — pe3epBHOE BpeMsl)

Beenenne (1 4)

Mecto kypca «OOmass OHOJOTHS» B CHUCTEME €CTECTBEHHO-HAayYHBIX
JUCLMIUIMH, a TaKXKe B Ononornueckux Haykax. llenu u 3amaum kypca. 3HaueHue
mpeaMeTa JUisl IOHUMAaHMsI €IMHCTBA BCETO JKMBOTO M B3aWMO3aBHCHUMOCTH BCEX
gacteit 6mocdeps! 3emau. brosnorus kak Hayka; MpeaMET U METOIbI U3YUYCHHS B
ouonornu. OOmas OuoyorMs — JUCHUIUIMHA, UW3y4Yalollas OCHOBHbBIC
3aKOHOMEPHOCTH BO3HUKHOBCHHS, PA3BUTHs W TOJIJICPKAHMS JKU3HH Ha 3emiie.
OO6mast OuWonOrvMs Kak OJIMH W3 HWCTOYHUKOB (HOPMUPOBAHMS JTUATEKTHUKO-
MaTepUATMCTUYECKOT0 MUPOBO33peHus. O0111e0noIornyeckue 3aKOHOMEPHOCTH —
OCHOBA PAIlMOHAILHOTO MIPHUPOAOIIOIB30BAHNUS; COXPAHEHNE OKPYKAIOIIEH CPEeIbl;
MHTEHCU(DUKAIIUU CETbCKOX03HCTBEHHOTO MPOU3BOJICTBA U COXPAHEHUS 370POBbS
yenoBeka. CBs3b OMOJOTMYECKUX AUCIUIUIMH C JAPYTMMH HayKaMu (XUMUEH,
dbuszukoir, reorpaduei, acTpoHOMHEH, uctopuedd u ap.). Ponp Owosoruu B
bopMHUpPOBaHUN HAYYHBIX MPEICTABICHUN O MUpE.

YHacrsl
I[MPOUCXOXJIEHUE 1 HAYAJIbHBIE OTAIIbI PA3BUTH A )KMU3HU HA
3EMIJIE (12 q)

Pazmen 1

MHOTI'OOBPA3ZHE KHBOI'O MHUPA. OCHOBHBIE CBOHCTBA
"KUBOM MATEPHH (5 u)

Tema 1.1

YPOBHU OPI"AHM3AITUU XKUBOM MATEPUU (2/3 1)

Kuznub kak opMa CyIecCTBOBaHUS MATEPUH; OTIPEICTICHUS TIOHATUS <OCKU3HBY.
’Ku3Hb 1 KMBOE BEIIECTBO; KOCHOE M OMOKOCHOE BEIIEeCTBO Onocdepsl. YpOBHU
OpraHu3allid >KUBOM MaTEpUH W TPHUHIUIBI MX BBIIEICHUS; MOJEKYJISIPHBIH,
CyOKJICTOUHBIA, KJIETOYHBIM, TKAHEBBIH W  OpraHHbIA, OPraHU3MCEHHBIN,
NOMYJISIIMOHHO-BUAOBOM, OMOIIEHOTUYECKHI 1 OMOC(EpHbIN YPOBHHM OpraHU3aluu
YKHUBOTO.

Tema 1.2

KPUTEPUUN )KXUBBIX CUCTEM (3/5 q)

EauHCTBO XMMHUYECKOr0 COCTaBa >KMBOW MaTEpPUHU; OCHOBHBIC TPYIIIIbI
XUMHUUYECKUX DJIEMEHTOB U MOJIEKYJ, 00pa3yrolre >KUBOE BEIIECTBO OHOChEpHI.
Knerounoe cTpoeHue OpraHu3MoB, Hacensommux 3emito. OOMEH BeIecTB
(MeTabonM3M) U camMoO peryiasanusi B OWOJOTHYECKUX CHUCTEMax; IMOHSITHE O
rOMEOCTa3€ KaK YCIOBUU CYIIECTBOBAHUS KUBBIX cucTeM. CaMOBOCITPOU3BEICHUE;
HACJIEJICTBEHHOCTh U U3MEHYMBOCTh KaK OCHOBA CYIIIECTBOBAHMS KUBOM MaTEpHH,
WX TPOSIBIICHUS HA PA3IMYHBIX YPOBHSIX OpraHU3aIlMy >KHUBOTO. PocT u pa3Butue.
PazapaxumocTs; ¢Gopmbl W30MpaATENbHONW pEaKIMM OPTaHU3MOB Ha BHEIIHUE
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BO3JCICTBHUsS (0€3yCIOBHBIE M YCIIOBHBIE pPE(IICKCHI; TAKCHCHI, TPOMH3MBI U
HAcCTHM). PUTMHUYHOCTB IIPOLIECCOB KU3HEAEATEIbHOCTU; OMOJIOTHYECKUE PUTMBI U
UX aJalTUBHOE 3HayeHue. JJMCKPETHOCTh )KMBOTO BELIECTBA U B3aMMOOTHOILICHHE
YaCTHU U LIEJIOr0 B OMOCUCTEMaX. DHEPTO 3aBUCUMOCTD JKUBBIX OPTraHU3MOB; (POPMBI
NOTPEeOIECHUS SHEPTUH.

Paznen 2

BO3HUKHOBEHMUE KU3HU HA 3EMJIE (7 4)

Tema 2.1

MCTOPHS ITPEJICTABJIEHUI O BOSHUKHOBEHMMU XM3HMU (2 u)

Mudonornyeckue npeacrasienus. [Ipeacrapnenus ApucToTens, DMIen0KIa
U IPYTUX aHTUYHBIX YIeHBIX. [[epBhle HaydHbIE TOMBITKA OOBSICHEHUS CYIITHOCTH U
npouecca BO3HUKHOBeHUA »Xu3HU. Omnbitel ®@. Penu, B3rmsaer Y. [apses, /.
Hunrema; skcnepumentsl JI. Ilacrepa. Teopun Beunoctu xu3Hu I'. Puxtepa u
apyrux ydeHsix (I. T'empmromnsi, I. Tomcon, C. Appenuyc, Il. Jlazapen).
MarepranucTuueckue TMpeICTaBICHUS O BO3HUKHOBEHUM KWU3HU Ha 3eMlle.
[Ipennoceulku BO3HUKHOBEHHS KU3HU Ha 3€Mile: KOCMUYECKHE U ILJIAHETApHbIC
MPEANOCHUIKH; XUMUYECKUE MPEANOCHIIKH 3BOJIIOIUMUA MaT€pUHd B HaAINPaBICHUU
BO3HMKHOBEHHUS OPTraHUYECKUX MOJICKYJ: IepBUYHAs aTtMochepa U HBOJIOIUS
XUMUYECKUX 3JIEMEHTOB, HEOPraHUYECKUX U OPraHMYECKHX MOJIEKYJ] Ha PaHHHMX
JTaIax Pa3BUTHUA 3EMIIH.

Tema 2.2

COBPEMEHHBIE ITPEJICTABJIEHUA O BOSHUKHOBEHHWU XXU3HUA (2
4)

CoBpeMeHHbIE TPEJCTABICHUS O BO3HUKHOBEHUM KU3HU; B3TJSAIbI .
[Idmrorepa, JIx. DmieHa. DBOMIONUS XUMHUYECKUX JJIEMEHTOB B KOCMHYECKOM
npoctpancTBe. OOpa3zoBaHue MIaHETHBIX cucTteM. [lepBuunas atmocdepa 3emiu u
XUMUYECKUE NPEANOCHUIKA BO3SHUKHOBEHUS KU3HU. ICTOUHUKY SHEPTUH U BO3PACT
3emnu. YcinoBust cpeabl Ha apeBHei 3emuie; teopus A. M. Omapuna, onbiTel C.
Mumiepa. Xumudeckas sBojtonus. HeOuonormdeckuit CHUHTE3 OPraHUYECKHUX
COCIMHEHUM.

Tema 2.3

TEOPUU ITPOUCXOXAEHU A [TPOTOBUOITOJIMMEPOB (1/1 1)

Tepmuueckas Teopusi. Teopust ancopounn. 3nauenue pador C. @okca u JIx.
bepnana. Huskoremneparypuass Tteopus K. Cumonecky u @. JleHema.
KoanepBaTHble  KamiM W HUX  DJBOJIOIUA. [eopud  MPOUCXOKACHUS
npotoduomnonumepoB. CBOMCTBa KoalepBaTOB: pEAKIUM OOMEHAa BEIIECTB,
camoBocripousBefenue. lumoresa wmupa PHK. DBomtouuss npoToOHOHTOB:
dbopMupoBaHUEe BHYTPEHHEH CpeJbl, MOSIBJICHHUE KaTajdu3aTOPOB OPTraHUYECKON
PUPOBI, IBOJIOIMS YHEPTETHUECKUX CHUCTEM M MeTaboM3Ma; BO3ZHUKHOBEHUE
TF€HETUYECKOro KOJa.

Tema 2.4

SBOJIOOUA ITPOTOBMUOHTOB (1 u)

Bo3HUKHOBEHHE SHEPIETHYSCKUX CHCTEM: poib nupodocdara. O6pazoBaHue
MOJIUMEPOB;  3HAYEHHWE  Hecmenuuueckol  KaTaIMTUYECKONW  aKTUBHOCTHU
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noymnentuoB. COBEPIICHCTBOBAHUE METa0OJMUYeCKHX peakiuii. Poms sHeprum
COJIHEUHOT'O CBETa; BO3HUKHOBEHHE (POTOCHHTE3A.

Tema 2.5

HAYAJIBHBIE DTAIIbI BUOJIOT MYECKON DBOJIIOLINMN (1 u)

HauaneHble 3Tambel Ouojorndeckoi 3Bosmonuu. [IpokaproTnueckne KIETKH.
Teopuss CHMOMOTEHETHYECKOTO MPOUCXOKICHUS PYKAPUOTUUYECKOM KIIETKH U €e
JI0Ka3aTeIbCTBa; BOBHUKHOBEHHE (POTOCHHTE3a, DYKapHOT, MOJOBOTO Mpoliecca U
MHOTOKJIETOYHOCTH. T€OpUr MPOUCXOXKICHHUSI MHOTOKJIETOUYHBIX OpraHu3MoB (.
I'ekkenp, 1. 1. MeunukoB, A. B. lIBaHoB).

YYacrpll
YYEHMUE O KJIETKE (37 4)
Pa3znen 3
XUMHNYECKASA OPI'AHU3AIUA KJIETKHU (13 4)
Tema 3.1

HEOPI'AHUYECKUE BEIHIECTBA, BXOIAIINE B COCTAB KJIETKH
(19)

DNeMEHTHBIM COCTaB KUBOTO BemlecTBa Ouocdepsl. PacrpocTpaHeHHOCTh
AJIEMEHTOB, WX BKJIaJ B OOpa3oBaHHUE KUBOM MaTepud M OOBEKTOB HEKHUBOU
npupoAbl. MakpodJeMEeHThl, MHUKPOIJIEMEHThI; HX BKJIaJg B 00pa3oBaHUE
HEOPTaHUYECKUX M OPraHWYECKUX MOJIEKYJ >KMBOro BeliecTBa. Heopranuueckue
MOJIEKYJIBI KMBOTO BellecTBa. Boma, ee xuMuueckue CBONCTBA U OMOJIOTHYECKAS
POJIb: PACTBOPUTENH THAPODUIBHBIX MOJIEKYJI, CpeJla MPOTEKaHUsI OMOXUMUYECKUX
npeBpaieHuii. Poiib BOABI B KOMIApTMEHTAIU3AIMU U MEXKMOJICKYJISIPHBIX
B3aUMOJICHCTBUSX, TeIIOperysiius u Ap. Colau HEOPraHUYECKUX KUCIIOT, UX BKJIaJ
B 00€creueHHe MPOIECCOB )KU3HEACATENBHOCTH U MOAAEpAKAHUE ToMeocTasa. Poib
KaTMOHOB M aHMOHOB B 00ECIIEUEHUU MPOIIECCOB KU3HeAesTenbHOCTH. OcMoc U
OCMOTHYECKOE JIaBJICHUE; OCMOTHYECKOE TMOCTYIUICHHE MOJEKYJI B KIETKY.
BbydepHbie crucTeMbl KJIETKH U OpraHu3Ma.

Tema 3.2

OPT’TAHMYECKHUE BEIECTBA, BXOISIIWE B COCTAB KJIETKI

(12 9)

Opranuwdyecknue  MOJIGKYJbl.  buojorndeckue moiauMepbl —  OCHKHU.

CrpykTypHas opraHu3alMs MOJEKyJ Oelika: MepBUYHAs, BapUAHThl BTOPHYHOM,
TPETUYHAs] U YETBEPTUYHASA, XUMHUYECKHE CBA3M, UX YIEp>KHUBarouue; (pojauHr.
CpoiicTBa 0€1KOB: BOJAOPACTBOPUMOCTb, TEPMOJIAOMIBHOCTh, MOBEPXHOCTHBIN
3apsAl W Jpyrue; JaeHatypauus (oOparumass U HeoOpaTumas), peHaTypauus —
OMOJIOTUYECKUI CMBICI U MIpaKkTUyYeckoe 3HaueHne. OYHKIUU OEIKOBBIX MOJIEKYJI.
buonornyeckue karanuzatopsl — O€JIKU, UX KJIacCU(PUKalKs, CBOMCTBA U POJb B
o0ecreueHnH MPOIIECCOB KUBHEAEATEIbHOCTH. PerynsatopHas u nuHpopmannoHHo-
KOMMYHHKaTHBHAs! POJIb OCJIKOB; TPAHCIIOPTHBIE U JBUTATEIbHbIC OCIKU; aHTUTENA.

VYrneBoasl B KU3HU PACTCHU, >KUBOTHBIX, TPUOOB M MHUKPOOPTAaHU3MOB.
CTpykTypHO-(QYHKIIMOHAJIbHBIE OCOOEHHOCTH OpPraHU3allii MOHO- U TUCaXapHUI0B.
Crtpoenue u OMOIOTHYECKasi POJIb OMOTIOIMMEPOB — MOJTUCAXAPUIOB.
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XKupsl — OCHOBHOM CTPYKTYpPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH U
UCTOYHUK dSHepruu. OCOoOEHHOCTH CTPOEHHUS JKUPOB M JIMIIOMJOB, JIEXKAllUE B
OCHOBE HX (YHKIMOHAJIBHOM AaKTUBHOCTH HA YPOBHE KJIETKHM U LIEJIOCTHOTO
OopraHu3Ma.

Hyxneunnosele kucnotel. [JHK — Mosekynsl HacineAaCTBEHHOCTH; UCTOPHUS
U3y4eHUs. YPOBHU CTPYKTYPHOM OpraHu3aluu; CTPYKTypa IMOJUHYKJICOTHIHBIX
Lenei, npaBuwiIo KOMIUIEMEHTapHOCTH — mpaBwio Yapradda, nBoiiHas crupaib
(dx. Yorcon u @. Kpuk); ononornyeckas pois JJHK. I'eneTnueckuii koa, cBoiiCcTBa
koma. ['en: crpykrypa u ¢yHkiuu;, rensl, komgupytome PHK, moOumpHbIC
reHeThuyeckue sneMeHThl. ['eHom; reHom uenoBeka. PHK: undopmammonusie,
TPaHCIOPTHBIE,  pPUOOCOMANbHBIC,  KAaTAIUTUYECKUE WU PETYISTOPHBIE.
Penynmukanus JIHK, nepenava HaciaencTBeHHOM HHQOpMAIIUU U3 MOKOJICHUS B
IIOKOJICHHE.

Paznen 4

PEAJIM3ALINA HACJIEJCTBEHHOM NHO®OPMAIINN.
METABOJIU3M (8 u)

Tema 4.1

AHABOJIN3M (6 u)

COBOKYITHOCTh peakiuii OMOJIOrMYEeCKOro CUHTEe3a — IUIACTUYECKUil OOMEH,
uiu aHabonu3M. Perynsinus akTMBHOCTH T€HOB MPOKAPHOT; OMEPOH: ONEPOHBI
WHIyIMOeIbHbIE U penpecuOenbHble. Perymnsius akTHUBHOCTH T€HOB JYKApHOT.
CtpykTypHas 4yacTh reHa. PerynsitopHasi 4acTh T'€Ha: MPOMOTOPHI, YHXAHCEPHI U
uHCynsTopsl. [lepenaya HaciaeACTBEHHOW MH(OpP MAlMU U3 sapa B IUTOILIA3MY;
TpaHCKpUNUMsA, TpaHCKpunuuoHHble (akropsl. Ctpyktypa JIHK-cBa3bpIBarommx
oenkoB. Ilpoueccunr PHK; cmnalicuHr, ajbTepHATUBHBIA  CIUJIANCHHT,
OMOJIOTMYECKHI CMBICI M 3HaueHHWe. MexaHM3M OOCCIICUeHHMSI CHHTE3a Oeka;
TPaHCISIMS; €€ CYIIHOCTh M MexaHusM, crabunbHocTh MPHK u  konTpoib
DKCIIPECCUN T€HOB.

Karanmutuyeckuii xapakTep peakiuié oOMeHa BemiecTB. Peammzarus
HACJICCTBEHHOW WH(pOpManuu: OUOJIOTUYECKUNA CHUHTE3 OCJIKOB M JAPYTHX
OpPTraHUYECKUX MOJIEKYJI B KIIETKE.

Tema 4.2

SHEPTETUYECKHNI OBMEH — KATABOJIM3M (1 1)

DOHepreTudyeckuii  oOMeH; cTpykTtypa W ¢GyHkuun AT®. Drtansl
HPHEPreTUYecKoro oOMeHa. ABTOTPO(MHBIA M TeTepoTpPO(HBIA THUIBI OOMEHA.
AHa’poOHOE W a’po0HOE  paclIelUICeHUE  OpPraHWYeCKUX  MOJICKYIL.
[ToaroToBUTENBHBIM  3Tam, poJib JIM30COM; HeEMojaHoe (OECKUCIOpPOAHOE)
pacuieruienue. IlonHoe KUCIOPOAHOE OKHUCIEHHE, JIOKaIu3alus MpOLECCOB B
MUTOXOHApUsIX. ComnpsiKEHUE pacUIEIJIEHUs TJIIOKO3bl B KIETKE C paclajgoM Hu
cuare3om AT®. KommaprMeHTanu3amus nporeccoB MeTaboanu3Ma U JOKaIu3aIus
cnerupuyecknx GEepMEHTOB B MeMOpaHaX OMPECICHHBIX KJIETOYHBIX CTPYKTYP.
[ToHsiTE 0 rOMEOCTa3€e; MPUHIUITBI HEPBHOW M SHIOKPUHHOUW PETYJISALIUU MPOLIECCOB
MpEBpAIIEHUS BEUIECTB U SHEPTUU B KIIETKE.
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Tema 4.3

ABTOTPO®HBIN TUITI OBMEHA (149)

doTtocunTe3; cBeToBas (pa3a U OCOOCHHOCTH OpraHW3aIlMK THUJIAKOWIOB I'PaH,
PHEpreTUYecKas IEHHOCTh. TemHoBas (a3a ¢GOTOCHHTE3a, IMPOIECChI, B HEH
MPOTEKAIONIUE, WCIOIb30BAHUE SHEPrHH. THIBI (POTOCHHTE3a M HCTOYHHKHU
BOZIOpO/a I OOpa30BaHMsSI OPraHWYCCKHUX MOJICKYJ, PEAaKIUd CBETOBOM U
TEMHOBOH (ha3bl (HOTOCHHTE3a. XEMOCHHTE3.

Pasznen 5

CTPOEHUE U ®YHKIHUU KIIETOK (16 1)

Tema 5.1

[TPOKAPUOTUYECKAA KJIETKA (2 )

[Ipeamer u 3amaun UUTONOTMH. MeTOAbl WM3y4YEHUs KIETKH: CBETOBas M
3JIEKTPOHHASI MUKPOCKOIINS; OMOXMMHYECKHE U UMMYHOJIOTUYECKUE MeTobl. /[Ba
TUIIA KJIETOYHOW OpraHM3alui: IPOKAPUOTUYECKUE U IYKAPUOTHYECKUE KIIETKH.
CrpoeHue mUTOIUIa3Mbl OaKTEpUATBHOW KIETKM; JIOKaIM3alus (PEepMEHTHBIX
CUCTEM U oOpraHuzanus MeradojiM3Ma y NpoKapuoT. l'eHeTmueckuil ammapar
OakTepuil; 0COOEHHOCTH pealn3alliy HacaeICTBEeHHON nHpopMmanun. OCOOEHHOCTH
KU3HEICATEIbHOCTU OakTepuil: aBTOTpPOQHBIE M TeTepOTpO(dHBIE OaKTEpUU;
a’poOHble M aHa’poOHbIE MHUKpoopraHu3Mbl. CrHopooOpazoBaHME U  €ro
Ononornyeckoe 3HaueHWe. Pa3MHOXEHue; TMOJOBOW mpouecc y OakTepui;
pexoMOuHanuu. MecTo 1 pojib NPOKapHUoOT B OMOLIEHO3aX.

Tema 5.2

OYVKAPUOTUYECKAS KIIETKA (8 u)

[{uTomniazma 3yKapuoTH4YECKOM KJIeTKH. MeMOpaHHbIN NPUHLIUIT OpraHUu3aluu
KJIETOK;  CTpoe€HHWe  OHMOJOTrMYecKod  MeMOpaHbl, MOP(OJIOTMUYECKHE U
GyHKIIMOHATBHBIE OCOOEHHOCTH MeMOpaH pa3IMYHBIX KJIETOYHBIX CTPYKTYP.
OpraHeimnbl  UUTOMJIA3Mbl, HUX  CTpykTypa ©  QyHkuuu.  Hapyxnas
UTOIIa3MaTUUecKasi MeMOpaHa, 3HJOoIJIa3MaTU4ecKasi CeTh, anmapar [ oibIxu,
JU30COMBI; MEXAHU3M BHYTPUKIETOYHOIO NHUIIEBAapeHUs. MUTOXOHIAPUH —
HHEPreTUUECKUE CTAaHIIMH KJIETKH; MEXaHU3MbI KJIETOYHOTO AblxaHus. Pubocomsl u
UX ydacTue B Ipoleccax TpaHciasuuu. Kinertounsiil neHTp. OpraHousl IBHKECHUS:
KIYTUKM W pecHUYKkd. l[lutockener. CnenuanbHble OpPAHOMABI LIUTOIUIA3MBI:
COKpaTHUTEJIbHbIE BaKyoJid W JAp. B3aumonelicTBHe OpPraHougoB B OOECIECUEHHH
MPOLIECCOB META00IMU3MA.

Knerounoe siipo — MLEHTp YHpaBiCHUS >KU3HEAEATEIbHOCTHIO KIIETKHU.
CTpyKTyphl KJIETOYHOTO SiApa: siaepHas 000J0YKa, XPOMATHH (F€TepOXPOMATUH U
YXpPOMAaTHH), sApbimko. Kapuormiazma; XMMHYECKHUH COCTaB W 3HAYEHUE IS
KU3HeneaTeqbHOCTH anpa. duddepenunanbias akTUBHOCTh I'€HOB; DYXPOMAaTHH.
XpomocoMbl. CTpyKTypa XpOMOCOM B Pa3JIMYHBIE MEPUOJIBI )KM3HEHHOTO LMKJIA
KJIETKH; KapUOTHI, MOHATHE O TOMOJIOTUYHBIX XpoMocomax. [IumiaoujaHbili u
raruIOUIHBI HA0OPHI XPOMOCOM.

Tema 5.3

YKU3HEHHBIN LIUKJT KJIETKW. IEJIEHUE KJIETOK (3 u)
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Knetku B MHOTOKIIETOUHOM Oopranusme. [lonstue o auddepeHurnpoBke KIeToK
MHOTOKJIETOYHOTO OpraHu3Ma. JKW3HEHHbI LMK KIETOK. TKaHW opraHuhsMa ¢
pa3HOM CKOPOCTBbIO KJIETOYHOIO OOHOBJICHUS: OOHOBJISIIOIIMECS, PACTYIIHE U
crabuiibHble. PazMHOXeHUe KIeToK. MUTOTUYeCKHU IUKI: uHTep(daza — mnepuos
MOJATOTOBKY KJIETKH K Aesenuto, penyruukanus JJHK; muTo3s, ¢ha3sl MUTOTHYECKOTO
JIeJIeHUsT U TIpeoOpa3oBaHusi XpOMOCOM B HUX. MexaHu3Mm oOpa3oBaHUs BepeTeHa
JIEJICHUS] U PACXOKJIEHUS JOYEPHUX XPOMOCOM B aHadasze. buonoruueckuii cMbIca
MuTo3a. buonornueckoe 3HaueHHe MHTO3a (O€ECIONOEe pa3MHOXKEHHE, POCT,
BOCTIOJTHEHHE KIJIETOUHBIX TOTEPh B (PU3MOJIOTUYECKUX U MATOJOTHYECKHUX
YCIIOBHSX). Perynsiuus »u3HEHHOTO LUKIIA KJIETKM MHOTOKJIETOYHOTO OpraHU3Ma.
®daxTopsl pocTa. 3anporpaMMUpPOBaHHAs KJIETOYHAs THOETh — aronTo3; PEerysius
anonrTo3a. Ilonarne o perenepauuu. HapymieHnss MHTEHCHBHOCTH KJIETOYHOTO
pa3MHOXEHUsT M 3a00JeBaHUsA YeJIOBEKa W JHKUBOTHBIX: TPO(DHUUECKHUE S3BBHI,
N0OPOKAaYECTBEHHBIE U 3JI0KaUE€CTBEHHBIE OIMYXOJIH U Jp.

Tema 5.4

OCOBEHHOCTU CTPOEHMA PACTUTEJIBHBIX KJIETOK (1 u)

Oco0eHHOCTH CTPOEHHUS PACTUTENBHBIX KJIETOK; BaKYOJIM U IJIacTUbl. Busl
IUIACTU]; UX CTPYKTypa M (PyHKUMOHAJIbHbIE 0cOOEHHOCTH. KierouyHnas cTeHka.
OcoOeHHOCTH CTpOeHHUsi KJIETOK rpuOoB. BxitoueHus, 3HaueHue U poJjib B
MeTaboNIu3Me KIETOK.

Tema 5.5

KIIETOYHAA TEOPUA CTPOEHMA OPI'TAHM3MOB (1 u)

Kierounasa teopus CTpoeHHs OpraHu3MoB. McTopus pa3BUTHS KIETOYHON
teopun; padotel M.Ineitnena, T. llIBanna, P. bpoyna, P. BupxoBa u apyrux
y4yeHbIX. OCHOBHBIE TOJIOKEHUS KIETOUYHOW TEOPHUH; COBPEMEHHOE COCTOSHUE
KJICTOYHOM TEOPUU CTPOCHHS OPTaHU3MOB. 3HAUYECHUE KJIETOYHOM TEOpHUM JJIst
pa3BUTHS OUOJIOTHH.

Tema 5.6

HEKJIETOYHAS ®OPMA K13HU. BUPYCEHI (1 u)

Bupycbl — BHYTPHUKJIETOUHBIE TAPA3UThl HA TEHETUYECKOM ypOoBHE. OTKpBITHE
BHUPYCOB, MEXaHU3M B3aUMOJICHCTBUS BUpYyca U KIETKU, MH()EKIIMOHHBINA MpoI1iecc.
BepTukaibHbIE W TOPU3OHTAJIBHBIM TUI TEpeAayd BHUPYCOB. 3a0osieBaHUS
KUBOTHBIX M pacTEHUl, BbI3bIBacMble BHUpycaMu. BupychHsle 3a0osieBaHus,
BCTpeyarouiecss y 4enoBeka; rpunm, renatut, CIIWI. bakrepuodarn.
[Ipoucxoxnenue BUPYCOB. Mepbl MPOPUIAKTUKH PACHpPOCTPAHEHHUS] BUPYCHBIX
3a00J1eBaHUM.

YacTtelll
PASMHOXEHUE 1 PASBUTUE OPTTAHU3MORB (27 q)

Paznen 6

PASMHOKEHUE OPI'AHU3MOB (7 4)

Tema 6.1

BECIIOJIOE PASMHOXEHHWE PACTEHUN U )KUBOTHBIX (149)

®opmpl  O6€CTONIOr0  Pa3MHOKCHHS: MHUTOTHYECKOE JICJICHHE  KIIETOK
OJTHOKJIETOYHBIX; CIOpooOpa3oBaHME, TOYKOBAHME Yy OJHOKIETOYHBIX U
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MHOTOKJICTOYHBIX OPTaHU3MOB; BETETATUBHOE pPa3MHOKEHHE. buonmornmyeckuii
CMBICII ¥ HBOJIIOIIMOHHOE 3HAUYEHHE OECIOJIOT0 Pa3MHOKEHHUS.

Tema 6.2

[TOJIOBOE PASMHOXEHMUE (6 u)

[TonoBoe pa3MHOKEHHE PACTEHUW U KUBOTHBIX; OMOJIOTHYECKUH CMBICIL
["ameTorenes. I[lepuonbl 0Opa3zoBaHUsl MOJIOBBIX KJIETOK: Pa3MHOXKEHHE U POCT.
[lepuon cospeBanusi (meito3); mpodasza-1 u mporecchl, B HEW MPOUCXOJSIIUE:
KOHBIOTAIIS, KPOCCHHTOBEp. MeXaHu3M, TEHETHYECKHUE TMOCICACTBUS U
OWOJOTUYECKU  CMBICT ~ KPOCCHHTOBEpa.  buosiormdeckoe  3HA4CHHE W
Owonornyueckuii cmpicn Meino3a. Ilepuwonm QopmMupoBaHHS TONOBBIX KIIETOK;
CYIIHOCTh U 0COOEHHOCTU TeueHUs. OCOOCHHOCTH CIlepMaToreHe3a U OBOTEHE3a.
OcemeHeHHEe H OIUIOJOTBOpeHHE. MOHO- W TOJUCHEPMHUS;, OHOIOTHYECKOE
3HaueHne. HapyxHoe u BHyTpeHHee omuiogoTBopeHue. [lapreHorenes.
DBOJIIONMOHHOE 3HAYEHHE MOJIOBOTO Pa3MHOKEHUS.

Paznen 7

NHANBUAYAJIBHOE PA3ZBUTHUE OPT'AHU3MOB (OHTOI'EHE3)
(20 9)

Tema 7.1

KPATKUE UCTOPUYECKUE CBEJJEHUA (1 u)

«Hcrtopus paszButusa xuBoTHBIX» K. M. bapa M yueHume o 3apoAbIIIEBBIX
JUCTKaX. DBOJIIOIMOHHAs »MOpuosiorusi; padotrsl A. O. Koanesckoro, M. .
MeunnkoBa u A. H. CeBepuoBa. CoBpeMEHHBIE MTPEACTABICHHS O 3aPOBIIIEBBIX
nuctkax. [[puHIUIBI pa3BUTHS OECIIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.

Tema 7.2

SMBPUOHAJILHBIN ITEPUO]] PABBUTHA (10 u)

Tunsl SUIEKIETOK; MOJSPHOCTh, PACHPEACIICHUE JKEITKAa U T€HETHYECKUX
netepMuHaHT. OOOJIOUKHM #iil1a; AKTUBAIUS OIIOJOTBOPEHHBIX SHUIIEKICTOK K
pazButuio.  OCHOBHBIE  3aKOHOMEPHOCTH  JpOOJIEHUS;  TOTHUIOTEHTHOCTH
OacTtomMepoB; 00pa3oBaHUE OJHOCIONHOTO 3apobiiia — OnacTybl. ['acTpynsius;
3aKOHOMEPHOCTH  00pa30oBaHUS  JIBYCJIOMHOTO  3apojblllla —  TacTPYJIbL
3apopplllieBble  JTUCTKM M WX JainpHedmas aud@epeHnupoBka; TOMOJIOTHS
3apOJIBIIIEBBIX JUCTKOB. [lepBUYHBIN OpraHoTeHe3 (HEUpYIISIusa) U IadbHenIas
nuddepeHupoBka TKaHEH, OpraHoB M cUCTeM. Perynsius SMOpHOHAIBHOTO
pa3BUTHUSI; JETEPMUHALINSA U SMOpHUOHATbHAS UHAYKIUS. ['eHeTUUYeCKU KOHTPOJIb
pazButus. Posib HEpBHOM U SHIOKPHUHHON CUCTEM B 00ECTICUEHUH YMOPUOHAIBHOTO
pa3BUTHS OPraHU3MOB.

Tema 7.3

[IOCTAOMBPUOHAJIBHBIN ITEPUOJT PASBUTHUA (2 u)

3aKOHOMEPHOCTH  TMOCTAIMOpPUOHANIBHOTO  Tepuoaa pasButus. [Ipsmoe
pa3BUTHE; JOPENPOAYKTUBHBIM, PENPOAYKTUBHBIA W  IMOCTPENPOLYKTUBHBIN
nepuonbl.  HempsiMoe  pasBuTHE; TOJHBIA W HEMOJHBIM  MeTamopdo3.
buonornyeckuii cMbich pa3BuTHs ¢ Mmetamopdo3oM. Ctaguu mocTIMOPHOHAIIBHOTO
pPa3BUTHS TPU HEMPSIMOM DPa3BUTUU (JIMUMHKA, KyKOJka, mMmmaro). CrapeHue u
CMEPTh; OMOJIOTHUS TPOOJDKUTEIHFHOCTH KU3HH.
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Tema 7.4

OBIIMNE 3AKOHOMEPHOCTHU OHTOI'EHE3A (1 u)

CxoncTBO 3apojibliiei u 3MOpHUOHANIbHASI TUBEPIeHIIMS MpU3HAKoB (3akoH K.
bapa). buorenernueckuii 3axoH (3. ['exkensb u K. Miosnep). Paboter akagemuka A.
H. CesepiioBa 00 3MOpHOHANBHONW H3MEHYMBOCTH (M3MEHUYMBOCTH BCEX CTalui
OHTOTEHE3a; KOHCEPBATHBHOCTh pAaHHUX CTaAul 3MOPHOHAIBHOTO pPAa3BUTHS;
BO3HUKHOBEHHE W3MEHEHHU KaK MPeoOpa3oBaHWA CTaJAWW Pa3BUTHS M TIOJTHOE
BBITIQJICHUE TIPEIKOBBIX MPU3HAKOB).

Tema 7.5

PA3BUTUE OPI’AHU3MA 1 OKPYXXAIOIIAS CPEIA (4 u)

Ponr  dakTtopoB  OKkpyXaromieir  cpeasl B OMOPHOHAIBHOM |
MOCTAIMOPHOHAIBHOM Pa3BUTHH OpTaHW3Ma. KpuUTHYECKHWE TEPHOIbI Pa3BUTHAL.
Brnusane wW3MeHEHMI TromMeocTa3a OpraHM3Ma MaTepu W IDI0Ja B Pe3ysbTare
BO3JICHCTBUSI TOKCMYECKUX BEIIECTB (Ta0auyHOTO JAbIMA, aJIKOTOJIsl, HAPKOTHKOB U T.
J.) Ha XOJ OHMOPHUOHAIBLHOTO W MOCTIMOPHOHAIBHOTO TEPUOJOB Pa3BUTHUS
(BpOXICHHBIE YPOJICTBA).

Tema 7.6

PET'EHEPAILIUA (2 1)

[TonsiTue 0 pereHepanuu; BHyTPUKICTOYHAS, KJI€TOYHAsI, TKAaHEBask U OpraHHas
pere”epanusi. DPuznojorMyecKas W pemapaTUBHAs pereHepanus. IBOJIIOIUS
CIIOCOOHOCTH K pereHepaIiiy y TO3BOHOYHBIX )KHBOTHBIX.

YacrplV
OCHOBBI 'EHETHUKHA U CEJIEKL1U (25 q)

Pa3nexn 8

OCHOBHBIE ITIOHATUSA T’EHETHUKMU (2 4)

[IpencraBneHuss ApEeBHUX O POJACTBE M XapaKTepe Iepeaayd MPU3HAKOB W3
TOKOJICHUSI B TOKOJICHHWE. B3risiapl CpeIHEBEKOBBIX YUYEHBIX Ha IIPOLIECCHI
HacJIeIOBaHUs TMpu3HakoB. Mcropus pa3Butus reHEeTUKU. OCHOBHBIC TOHSITHUSA
reHeTuku. [Ipyu3Haku W CBOWCTBA; TE€HBI, AJICIbHBIE TE€HbI. [ OMO3UTOTHBIE W
IeTEPO3UTOTHBIC OPTaHU3MBIL. ' eHOTHI ¥ (DEHOTHUIT OpraHu3Ma; TeHO(OHT.

Paznen 9

3AKOHOMEPHOCTHU HACJIIEAOBAHUS ITPU3HAKOB (12 q)

Tema 9.1

FI/IBPI/IJIOHOFI/IIIECKI/IP'I METO/J W3YUEHMA HACIEJIOBAHNA
[TPU3HAKOB I'. MEHJIEJIA (1 u)

Metonbl M3y4E€HHMsI HACIEACTBEHHOCTM W W3MEHUMBOCTU. YuUCTasl JUHHUS:
nopoja, copT. [IpuHIMIBI M XapakTepUCTHKa TUOpUAoJoruYeckoro meroxa I.
Menpens. [Ipyrue reHeTU4ecKue MEeTOMbl: [IUTON€HETHYECKUM, TEHEAIOTNYECKUN,
MeTo bl uccneaoBanus JJHK.

Tema 9.2

3AKOHBI MEH/IEJIA (4 u)

3aKOHOMEpPHOCTH HAacJe0BaHUs NPU3HAKOB, BBISIBICHHbIE ['. MeHnaeneM.
Monorubpunnoe ckpemmBanue. llepBeiii  3akoH  MeHaenss —  3aKOH
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nomuHupoBanus. IlomHoe W HENmoJHOE JOMUHUPOBAHHME, MHOKECTBEHHBIN
anenu3M. Bropoii 3akoH MeHzens — 3aKoH pacllenieHus. 3aKOH YUCTOThI TaMeT
U €ro LUTOJIOTUYECKOE O0OOCHOBaHME. AHAIM3UPYIOIIEE CKpEIIUBaHUE.
Jurn6puHoe ¥ NOJUTHOPUIHOE CKPEIIMBAHUE; TPETUM 3aKOH MeHienst — 3aKoH
HE3aBHCHMOT'0 KOMOWHUPOBAHUS.

Tema 9.3

XPOMOCOMHAA TEOPUA HACIIEACTBEHHOCTU. CHEIIUIEHHOE
HACJIEJJOBAHMUE I'EHOB (2 u)

XpOMOCOMHasi TEOpHsl HACIEACTBEHHOCTH. ['pyNmbl CLEIJIEHUS TE€HOB.
CuerieHHOE HacleloBaHHEe MpU3HAaKoB. 3akoH T. Moprana. IlosHoe 1 HenosHOe
CLIEIUICHHE I'€HOB; PACCTOSIHHE MEKly T€HaMU; T€HETUYECKNE KAPThI XPOMOCOM.

Tema 9.4

I'EHETUKA TTIOJIA. HACJIEAOBAHUE I[TPM3HAKOB, CHEIUIEHHBIX
C ITOJIOM (1 v)

['eHeTHYeCcKOE ONpENENeHUE 110J1a; TOMOTaMETHBI M T'€TepOraMeTHBIN ITOJI.
['eHeTnueckass CTPyKTypa TIOJOBBIX XpomocoM. HaciienoBanue mNpHU3HAKOB,
CLEIUICHHBIX C IOJIOM. ['@HeTH4Yeckne KapTbhl XPOMOCOM 4YEJIOBEKa. XapakrTep
HACJEIOBAHMUS TIPU3HAKOB Yy 4YeNOBEKAa. ['€HHblE M XPOMOCOMHBIE AHOMAJIUU
YyeloBeKa M BbI3bIBa€Mble HMMHU  3a0osjeBaHus. Mepbl  IpOoQUIAKTUKU
HACJIEICTBEHHBIX 3a00JI€BaHUI YEI0BEKA.

Tema 9.5

I'EHOTHII KAK HEJIOCTHAA CHUCTEMA. BBAHMOI[EPICTBHE
I'EHOB (4 q)

I'emotnm kak  1IeJOCTHAsA  cHCTeMa. B3aumMmonaencTBHUe — aljIeabHBIX
(TOMHHUpPOBaHUE, HEMOJIHOE JTOMUHUPOBAHMUE, KOJIOMUHHUPOBAHNE u

CBEPXJOMUHUPOBAHUE) U HEAUIEIbHBIX (KOMIJIEMEHTApPHOCTh, OJIHCTa3 U
MOJIMMEPHSI) TEHOB B ONpeEIeNICHUH Npu3HaKkoB. [neitoTponus. DkcnpecCUBHOCTD U
IIEHETPAHHOCTh T'€HA.

Pa3znen 10

3AKOHOMEPHOCTHU UBMEHYUNBOCTH (6 u)

Tema 10.1

HACJIEACTBEHHAS (F'EHOTUIIMYECKA) USMEHUYUBOCTD (4 u)

OcHOBHBIE ~ (POpPMBI  M3MEHYMBOCTH. [ E€HOTHNMYECKass W3MEHUYHUBOCTb.
Mytanuu. ['eHHbIE, XpOMOCOMHBIE MU T€HOMHbIE MyTauuu. CBONCTBA MyTallMil;
COMaTM4YEeCKUE W  TEHEepaTuBHbIE  MyTauuu.  HeWrpanbHble  MyTaluwu.
[TonyneranesHble W JieTanbHble MyTanuu. lIpuyuMHBI W 4YacTOoTa MyTalWi;
MyTareHHble (PaKkTOpbl. DBOJIOLMOHHAA POJb MYTAllMi; 3HAYEHHE MYTalMM AJis
MPAKTUKU CEIbCKOrO0 XO35SMCTBA M OMOTEXHOJOTUH. MyTareHHble (QaKTOpBbl.
KomOuHaTiBHast ”3BMEHYUBOCTh. Y POBHH BOZHUKHOBEHUS PA3IMUHBIX KOMOUHALIUH
TEHOB M UX pOJIb B CO3JaHUU TE€HETHUYECKOro pa3HooOpasus B Mpejenax BHJa
(KpOCCHHIOBEp, HE3aBUCHMOE PACX0KIEHNE TOMOJIOTMYHBIX XPOMOCOM B IIEPBOM U
JIOYEPHUX XPOMOCOM BO BTOPOM JEJIIEHHMH M€i03a, OIUIOAOTBOPEHHE).
OBOIOIMOHHOE 3HaU€HNE KOMOWHATUBHOM U3MEHUYHUBOCTH.

Tema 10.2
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3ABUCHUMOCTbD TPOSBJIEHNSI TEHOB OT YCJIOBUII BHEIIHEN
CPEJbI (PEHOTUITMYECKASA U3BMEHUYNBOCTD) (2 u)

denoTunuueckas, Win MoIu(PUKAIMOHHAS, W3MEHYMBOCThb. POJIb yCIOBHIA
BHEIIIHEH cpeibl B Pa3BUTHUU U NPOSBICHUM NPU3HAKOB U CBOWCTB. CBOMCTBa
MOAU(DUKALIMINA: ONPEIETICHHOCTh YCIOBUSIMHU CPEIbl, HAMPABIEHHOCTh, IPYIIOBOM
XapakTep, HEHACJIEeyeMOCTb. Craructuueckue 3aKOHOMEPHOCTH
MOAU(PUKAIIMOHHON U3MEHYMBOCTH; BapUALIMOHHBIN Pl U BapUallMOHHAs KpHUBasl.
Hopwma peaknun; 3aBUCHMOCTD OT T€HOTHIA. Y TIPABJICHUE JOMIUHUPOBAHUEM.

Paznen 11

OCHOBbBI CEJEKIUAMA (5 u)

Tema 11.1

CO3JIAHUE ITOPOJI XKUBOTHBIX 1 COPTOB PACTEHUM (1 u)

Co3nanve TOpojl >KUBOTHBIX W COpPTOB pacteHuil. PasznooOpasue wu
MPOAYKTUBHOCTh  KYJbTYPHbIX  pacTeHuil. LleHTpbl  IPOUCXOXKIOEHUS U
MHOTO00pa3usi KyJIbTYpHBIX pAacTeHUW. 3aKOH TOMOJIOTMYECKHX pAJIOB B
HACJIEICTBEHHON N3MEHUYUBOCTH.

Tema 11.2

METO/IbI CEJIEKIIMN JKUBOTHBIX Y1 PACTEHMIA (1 u)

MeTonbl ceneKluu pacTeHUN M KUBOTHBIX: OTOOP M THOpuAN3anus; GopMbl
otObopa (MHAMBUIYyATbHBIM W MaccoBbli). OTnaneHHas THUOpUIU3AIUS; SIBJICHUE
rereposuca. ICKyCCTBEHHBIN MyTarcHes.

Tema 11.3

CEJIEKIIUA MUKPOOPT AHU3MOB (1 u)

Cenexiyss MUKPOOPTaHU3MOB. BHOTEXHOJIOTUSI U TE€HETUYECKAsT UHXKEHEPUSI.
Cenekuuss MHKPOOPTaHWU3MOB [JIsi TMHILEBOM MPOMBIIIJIEHHOCTH; TOJy4YEHUE
JIEKapCTBEHHBIX MpEnapaToB, OMOJIOTHUECKUX PETYIISTOPOB, AMUHOKUCIIOT.

Tema 11.4

JIOCTVDKEHUSI 1 OCHOBHBIE HATIIPABJIEHMST COBPEMEHHOM
CEJIEKIUMU (2 q)

JlocTH>KEHUsT M OCHOBHBIE HANpPaBIICHUsS COBPEMEHHOW CEJECKUUU. Y CIEXU
TPAOULMOHHON cenekuuu. KioHupoBaHUE; TepaneBTUYECKOE KIOHHPOBAHUE.
Hennddepenimaiiis COMAaTUYECKUX SIIEP B PEKOHCTPYHMPOBAHHBIX KIIETKAX.
Knerounsie TexHonornu. l'eHeTHUECKas WHXKECHEPHUS. 3HAYCHUE CEINCKUUM IS
pa3BUTHUA CEIbCKOXO03IMCTBEHHOTO MPOU3BOJCTBA, MEJIUIIMHCKOH,
MUKPOOUOJIOTUUECKON U APYTUX OTpacaei MPOMBIILICHHOCTH.

PesepBHoe Bpemst — 3/3 .
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11 KJIACC
(3 yaca B Hezento, Bcero 105 u3 HUX 4 9 - pe3epBHOE BpeMsi)

Yacrsl
YYEHUME Ob 3BOJIIOIIMM OPTAHUYECKOI'O MUPA (49 u)

Pazmen 1

3AKOHOMEPHOCTH PA3BUTHUA "KNBOM HHPUPOJBbI.
IBOJIIOIIMOHHOE YYEHHE (26 u)

Tema 1.1

MCTOPHS ITPEJICTABJIEHUN O PABBUTHM XXMU3HU HA 3EMJIE (3 1)

Ymo3putrenbHble  KoHHenuuu — AxtuuHoct: [ludaropa, Dwmmnenokia,
Hemoxpura, [ unmokpara u ap. Kpeaunonusm. ['ocrioacTBo B HayKe MpeICTaBICHUN
00 «M3HAYAIBHOM 11€71€CO00Pa3HOCTH» U HEU3MEHHOCTH KUBOM NMPUpPOIbl. Benukue
reorpapuyeckue OTKpBITHS. Pa3BuTue OMOJOTUM B JOJAPBUHOBCKHUI TEPHO/I.
Pab6orst K. JluHHess 1o cuCTeMaTHKE pACTEHUW U JKUBOTHBIX; TPUHIIUIIBI
nuHHeeBcko cuctemMatuku. Tpyasl K. KroBee u X. ge Cenr-Unepa.
OpomonmonHas teopus JK.-b. Jlamapka. [lepBbie pycckue 3BOJIFOIUOHUCTEI.

Tema 1.2

[MPEAITOCBUIKN BO3SHUKHOBEHW A TEOPUU Y. IAPBUHA (2 u)

[Ipeanocbuiku Bo3HUKHOBeHUs yueHust Y. JlapBuHa: nmocTikeHusl B 00JacTH
€CTECTBEHHBIX HayK (I[UTOJIOTHS, AMOpHosiorusi, (u3vkKa, XUMHUS, TeOJOTHs,
omnucaTeIbHble OOTaHMKA M 300JIOTHS, CPaBHUTEIbHAs aHATOMHUS MO3BOHOYHBIX,
NAJEOHTOJIOTHUS U JIP.); SKCIEeAUIMOHHBIA MaTepuan Y. /{apBuHa.

Tema 1.3

OBOJIIOMOHHASA TEOPUA Y. JAPBUHA (8 u)

VYyenune Y. JlapeuHa o0 HCKycCTBEHHOM oTOOpe. POpMBbI UCKYCCTBEHHOIO
orOopa: Meromuueckuii W OeccoszHarenbHbI  0TOOp.  KoppensTuBHas
u3MeHunBocTh. Yuenwe Y. JlapBuHa o0 ectecTtBeHHOM o0OTOOpe. Bceeobmas
WHIUBUyalIbHAasT HW3MEHYUBOCTh, W30BITOYHAS UUCIEHHOCTh IOTOMCTBA U
OTPaHMYEHHOCTh pecypcoB. bopbba 3a cyliecTBOBaHHE: BHYTPHUBHUIOBAS,
MEXBUJIOBasE U Oopb0a ¢ aOMOTHMYECKUMHU (PaKTOpaMu; €CTECTBEHHBIM OTOOP.
O6pa3oBaHNEe HOBBIX BHIOB.

Tema 1.4

COBPEMEHHBIE  IIPEJICTABJIEHUA O  MEXAHU3MAX WU
3AKOHOMEPHOCTAX 35BOJIIOIMN. MUKPOSBOJIFOLUA (13 1)

Bun — sneMeHTapHasi SBOJIIOIMOHHAS €AUHUIIA;, KPUTEPUH U TEHETHYECKas
1eJTOCTHOCT. [lonmymnsaironHas CTpyKTypa Bujia; reorpaduieckasi U SKOJorudecKas
W30JIAIMS,,  OTPAaHWYEHHOCTb  pajguyca  WHAWBUAYaJbHOM  AKTUBHOCTH.
DopMUPOBAHUE CUHTETUYECKOW TEOPUM IBOJIOLMHU. ['€HeTHKa M 3BOJIIOLMOHHAS
teopusi. [lomynsinus — dSJIeMeHTapHas 5SBOJIONMOHHAS eauHuna. [ eHodpoHna
nonyJsiui. MneansHbie U peanbHble nonyiasnuu (3akoH Xapau — BaitaOepra).
['eHeTnueckue mpoueccsl B NONMyJSUUsIX. Pe3epB HacIeICTBEHHON M3MEHUYUBOCTH
nonymsiiuid. Dopmer  ecTtecTBeHHOTO O0TOOpa. DOPMBI €CTECTBEHHOTO OTOOpA:
NBIDKYIIWM,  cTa0wmm3upyommii u  paspeiBatomuid.  [lomoBoit  otOop.
[Ipucnoco0IeHHOCTh OPTaHU3MOB K Cpelie OOMTaHHWS Kak pe3yibTaT ACHCTBUSA
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ectecTBeHHOTo orbopa. [IpucnocodburenbHble OCOOEHHOCTH CTPOCHHUSA, OKPACKH
Tejaa M TMOBEACHHS KMBOTHBIX. 3a00Ta O MOTOMCTBE. OTHOCHUTENIbHBIN XapaKTep
MPUCTIOCOOJICHHOCTH OpraHU3MOB. Mukpo3BoIIrOLHs. CoBpemeHHbIE
npenacrasienuss o BugooOpazoBanuu (C. C. Yersepukon, M. W.IlImanbraysen).
[Iytu u ckopocTh BUI000pa3oBaHus; reorpaduueckoe (autonaTpuyueckoe) u
HKOJIOTHYECKOE (CHMIIATPUYECKOE) BHI000pa30BaHUE. DBOJIOIMOHHAS  POJIb
MoAU(pUKALMKN; PU3MOTOTHYECKUE aanTaluu. TeMIIbl 3BOIIOIHUH.

Paznen 2

MAKPO2BOJIIOIUSA. BUOJOI'MYECKHUE HOCJIIEACTBUA
IMPUOBPETEHUSI IPUCHOCOBJEHUM (23 u)

Tema 2.1

I'JTABHBIE HATITPABJIEHU S BUOJIOI' MUECKOM SBOJIIOIAN (11 1)

['11aBHBIE HANIpaBJICHUSI 3BOJIFOLIMOHHOTIO Mpouecca. buonornyeckuii mporpecc
u 6uonoruueckuit perpecc (A. H. Cesepron). [lytu noctuxeHus OMoiI0ruaeckoro
nporpecca. Pe3ynbTarbl 3BOJIONMH: MHOrooOpa3ue BHIOB, OpraHuyeckas
1€JI€CO00Pa3HOCTh, MOCTENEHHOE YCI0KHEHUE OpraHu3alliu.

Tema 2.2

[IYTU JOCTNXEHU A BUOJIOI'MYECKOI'O ITPOI'PECCA (12 1)

MaxkpoaBotorusi. AporeHe3; CylHOCTh apoOMOPGHBIX U3MEHEHUH U UX POJIb B
ABOTIONMHY. BO3HUKHOBEHME KPYMHBIX CHUCTEMAaTHYECKUX TPYNI  KUBBIX
OpraHu3MOB. AJIIOT€HE3 U TMPOTPECCUBHOE MPUCTIOCOOJIEHUE K OMNpeaeICHHBIM
yCIOBUSIM cyniecTBoBaHUsA. Kararenes kak ¢opma JOCTHKEHUS OMOJIOTMYECKOTO
MpOIBETaHUsT Tpynn opraHu3mMoB. (OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLMU:
JIMBEPTeHIIMS, KOHBEPTCHIUS, MapaJyIeu3M; TMpaBWia DJBOJIOLUUU  TPYII
opranu3MoB. 3HadeHue padbot A. H. Ceepiiona.

YYacrpll
PA3BUTUE OPTAHUYECKOI'O MUPA (21 q)
Paznen 3
PA3BBUTHUE ) KU3HU HA BEMUIE (11 q)
Tema 3.1

PA3BUTHE XN3HU B APXEMCKOM U [TPOTEPO30MCKOM DPE (2 u)

Pa3Buture xxu3HM Ha 3eMiie B apXEHUCKOM 3pE; MEPBBIE CIIEIbl )KU3HU Ha 3eMIIE.
Crpomatonutel. Pa3BuTue KU3HU Ha 3eMiie B POTEPO30MCcKoM spe. [logaBieHue
MPEIKOB BCEX COBPEMEHHBIX THUIIOB OECMO3BOHOYHBIX J>KMBOTHBIX. [ HIOTE3bBI
BO3HMKHOBEHUSI MHOTOKJIeTOUHbIX (3. I'ekkens, U. V1. Meunukos, A. B. BaHoB).
[lepBbie xopaoBblie. HampaBieHus 5BOJIOIUU HUBIIMX XOPJOBBIX; OOIIas
XapakTepucThKa OecuepenHblXx U OOOJOYHHMKOB. Pa3BuTHE BOJHBIX PACTCHHIA.
Havano mouBooOpa3oBaTeIbHBIX MPOIECCOB.

Tema 3.2

PA3BUTUE XXU3HMU B ITAJIEO30MCKOM DPE (3 u)

Pa3BuTue Xu3HM Ha 3emiie B MaJCO30MCKOM 3pe; MepUuoau3aIus Maaeo30s:
KeMOPHUNCKHI, OpIOBUKCKUMN, CUITYPUICKUN, JEBOHCKUN, KAPOOHOBBIN U MIEPMCKUN
MEPUOJIbI. DBONIONUS PACTEHUN; PUHUODUTHI, TMOSBJICHUE TEPBBIX COCYIUCTHIX
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pacTeHU; NANOPOTHUKH, CEMEHHBIE MNANOPOTHUKHU, TOJIOCEMEHHBIE PACTEHHS.
Bo3HUKHOBEHHE MMO3BOHOYHBIX: O0IIAas XapaKTepUCTUKa U apoMOpP(O3HbIE YEPThI
kiaccoB PreiObl, 3emHoBonHble, I[Ipecmbikatomuecs. [7aBHble HampaBlieHUs
HBOJIIOLIMY TTO3BOHOYHBIX; XapaKTEPUCTUKA AHAMHUN U aMHHOT.

Tema 3.3

PA3BUTHUE XXN3HU B ME3030MCKOM 3PE (3 u)

PazButue xku3HM Ha 3emie B Me3o30iickor ape. IlosBienwe wu
pacrpoCTpaHEHUE  IMOKPBITOCEMEHHBIX  PACTCHUH.  DBOJIONUS  HA3EMHBIX
MO3BOHOYHBIX. BO3HUKHOBEHHE NTHUIl U MJIIEKOIIUTAIONIUX; 00IIasi XapaKTepUCTUKA
KJIACCOB MTHUI] U MiIeKonuTaronmx. CpaBHUTENIbHAS XapaKTEePUCTUKA BEIMEPIIUX U
COBPEMEHHBIX HA3€MHBIX ITO3BOHOYHBIX. BbIMUpaHune IPEBHUX TOJIOCEMEHHBIX
PaCTEeHUN U MPECMBIKAIOIINXCSI.

Tema 3.4

PA3BUTHE XMN3HU B KAMHO30MCKOM DPE (3 )

Pa3ButHe )x13HM HA 3emiie B KAHO30MCKOM 3pe. bypHO€e pa3BUTHE IBETKOBBIX
pacTeHuid, MHOTooOpashe HAaCeKOMBIX; IMapajulesibHas 3Bojionus. Pa3Burtue
IJTIALIEHTaPHBIX MIIEKOITUTAIOLINX,, [IOSIBJICHUE XUILIHBIX. BO3HUKHOBEHUE IPUMATOB.
Hpeitd marepukoB, onefeHeHUs. OCHOBHBIE OTalbl SBOJIONUH  PACTCHHIA.
OCHOBHBI€ 3TaIbl 3BOJTIOLNH )KUBOTHBIX.

Pa3nen 4

MNPOUCXOXIAEHUE YEJIOBEKA (10 u)

Tema 4.1

[TOJIOXKEHUE YUEJIOBEKA B CUCTEME XXNBOI'O MUPA (2 1)

Mudonoruyeckue U PEIUTHO3HBIE MPEJACTABICHUS O MPOUCXOKIACHUU
yenoBeka. IlpencraBnenuss K. JluHHes O NPOUCXOXKICHUM  YETOBEKA.
CucremaTnueckoe nojioxkeHre Buaa Homo sapiens B cucteme >KMBOTO MHpA.

Tema 4.2

OBOJIIOLUA ITPUMATOB (1 u)

Pa3ButHe mpuMaTOB: HaMpaBJICHUS JBOJIONMM YejoBeka. OOmmue mnpeaku
YeJIoBeKa W 4eJIOBEKOOOpa3HbIX o00e3bsH. [Ipu3Hakum W CBOMCTBA 4YeJIOBEKa,
MO3BOJISIFOIIME OTHECTH €r0 K Pa3jWyHbIM CHUCTEMATHUYECKUM TpyIlaM LapcTBa
JKUBOTHBIX. [l0osIBIE€HME EPBBIX peACTaBUTENIeH ceMenicTBa JIroau.

Tema 4.3

CTAIMN 5BOJIIOLMN YEJIOBEKA (5 1)

Craguy »BOJIIONMU YEJOBEKA: JPEBHEHIINN 4YEJIOBEK, IPEBHUN YEJOBEK,
nepBbie COBpeMeHHbIe Jtoau. [lomynsiimonHas cTpyktypa Buga Homo sapiens;
YeJI0BEYECKHUE Pachl; pacooOpa3oBaHue; €AMHCTBO MPOUCX0XaeHUs pac. CBoNCTBa
YeJioBeKa Kak OMOCOIMAIbHOTO cymiecTBa. J[Brkyniue cuiibl aHTporioreHesa. .
DHrenbpe 0 posH TpyAa B MpoIlecce peBpaiieHust 00e3bsiHbI B YesoBeKa. Pa3Butue
YJICHOPA3ACIBLHON PeUH, CO3ZHAHUS M OOIIECTBEHHBIX OTHOIICHHH B CTAaHOBJICHUU
yesnoBeka. Poiib Tpy/ia B mporiecce nmpeBparieHus: 00e3bsHbI B 4eTTOBEKA.

Tema 4.4

COBPEMEHHBIN DTAII OBOJIFOIINN YEJIOBEKA (2 u)
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COBpeMeHHbIﬁ 9TaIl 3BOJIIOKWH YCJIIOBCKA. BzaumooTtHoieHue COIIMaJIBHOI'O M
OMOJIOTUYECKOr0 B O9BOJIOIIMHK YCJIIOBCKA. YenoBeueckue pacbl, UX CAHHCTBO.
KpI/ITHKa pacu3dMa MU «COLOHUAJIBHOI'O JAaPBUHU3MA». AHTI/IHayLIHaSI CYITHOCTb
«COIHAJIBHOT'O JapBUHU3MA» U paCu3Ma. BCILYHIaH POJb 3aKOHOB 06HICCTB€HHOﬁ
JKU3HHU B COLMMAJIBHOM IIPOIrpeCCC YCIIOBCUCCTBA.

HYacrelll
B3ANMMOOTHOIIEHN S OPTAHU3MA U CPE/IbI
(31 9)

Paznen 5

BUOC®EPA, EE CTPYKTYPA U ®YHKIUMH (5 u)

Tema 5.1

CTPYKTYPA BUOC®EPHI (2 u)

buochepa — >xuBas oOosiouka r1IaHeThl. YdeHue o Ouocdepe B. N.
Bepnanckoro. I'panunel 6mocdepnl. Ctpykrypa Omochepsl. KocHoe BemecTBo
ouoceprl. ATmMocdepa: Ta30BBII COCTaB; HUCTOYHHKHM U 3HAYECHHE Ta30B
atmocdepsl. ['mapocdepa: Boas MupoBoro okeana, mpeCHOBOJIHBIE BOJJOEMBbI; POJIb
B Ounocdepe. JIutochepa n 6uokocHoe BemiecTBo 6uocdepsl. JKuBbie OpraHU3MbI
(>KkMBOE BEILIECTBO), BUAOBOI COCTaB, pa3HOOOpa3ue 1 BKIJIAJl B Ouomaccy.

Tema 5.2

KPYT'OBOPOT BEHIECTB B ITPUPO/IE (3 u)

['naBHast GpyHKIMS OMOCHEPBl — KPyrOBOPOT BEUIECTB B IPUPOE: KPYTOBOPOT
BOJBI, yriepoja, a3oTa, cepbl W ¢ocdhopa. 3HAUCHHUE KPYrOBOPOTOB B
npeoOpa3oBaHUM TIAHETHI.

Pa3nen 6

ZKU3Hb B COOBHIECTBAX. OCHOBBI 9KOJIOI'NM (11 u)

Tema 6.1

NCTOPUA ®OPMHUPOBAHMA COOBIIECTB XNBbLIX OPI"TAHMU3MOB
(29)

Hctopuss ¢dopMupoBaHus COOOIIECTB JKMBBIX OpraHu3MoB. ['eonormyeckas
HUCTOPHS MaTEPUKOB; U30JIALMS, KINMATHICCKHUE YCIOBHS.

Tema 6.2
BMOI'EOI'PA®UA. OCHOBHBIE BMOMbI CVYIIIH (2 4)
buoreorpadusi. buoreorpapuueckue oOnacTu: HEApKTHYECKas,

najeapkTuiecKkasi, BOCTOYHAs, HEOTpOmHU4ecKas, d(PHOINCcKas W aBCTpaluiicKas
obnactu. OcHOBHble OuoMbl cymu (M1 MupoBoro okeana). CXoAacTBO OMOMOB
pa3IMYHBIX 00JIaCTEeH;

Tema 6.3

B3ANMOOTHOIIEHWA OPTTAHU3MA U CPEJBI (2 u)

VYuenue o 6uoreonieno3ax B. H. CykaueBa. EcrecTBeHHBIE COOOIIIECTBA KUBBIX
opranu3moB. buoreoinenos: 6uorneHo3 u 3xoton. KoMmoHeHTbl GHMOreo1eH030B:
OPOAYLUEHThl, KOHCYMEHTHI, peAylLEeHThl. buoleHo3bl: BHI0BOE pa3HOOOpasue,
IUIOTHOCTD MOMYJISIIMM, OMoMacca.
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AGuoTtndeckue (QakTtopsl cpenasl. Pomb TemmepaTyphl, OCBEIICHHOCTH,
BJIQYKHOCTHU U APYTUX (PaKTOPOB B )KU3HEEATEIBLHOCTH CO0011eCTB. IHTEHCUBHOCTH
nercTBus (hakTopa; orpaHMYMBarOIIMi GakTop. B3zanmoaeicTBrue hakTopoB cpebl,
Mpe/ieIibl BBIHOCIUBOCTH.

buotnueckue ¢aktopel cpeapl. HWHTerpanus Buga B OMOLICHO3E;
AKOJIOTMYECKHE HUIIM. Llenn u ceTu mutaHug. DKOJOruyecKkas mupaMujaa 4uces
omomaccel, sHepruu. CMmeHa OuoreHo30B. I[IpUYuMHBI CMEHBI OHOIIEHO30B;
dbopMHpOBaHNE HOBBIX COOOIIECTB.

Tema 6.4

B3AUMOOTHOIIEHUA MEXIY OPTAHU3MAMMU (5 u)

®opMbl B3aMMOOTHOLICHUN MEXIy OpraHn3Mamu. [103UTUBHBIE OTHOIIECHUA
— cuMOMO3: Kooleparusi, MyTyallu3M, KOMMEHCAIN3M. AHTHOMOTHUYECKHE
OTHOWIEHHUS: XWIIHWYECTBO, Iapa3suTU3M, KOHKypeHuusa. [IpoucxoxneHue wu
ABOJIIOLMA Napa3utu3ma. HelTpaabHble OTHOLICHUS] — HEUTPAIU3M.

Pasnen 7

BUOC®EPA N YEJIOBEK. HOOC®EPA (9 u)

Tema 7.1

BO3JIEUCTBUE YEJOBEKA HA TIIPUPOJY B IIPOLIECCE
CTAHOBJIEHMA OBLIECTBA (2 4)

AHTponoreHHsle (pakTopbl BO3AEHCTBUA Ha OMOLIEHO3bI (POJb 4YEIOBEKa B
npupoze). Ponb MmameonuTHYECKOro 4YenoBeKa B MCYE3HOBEHHUU KPYIHBIX
TPaBOSAHBIX M XUIIHUKOB. Hadamo 53moxu Npou3BOACTBa NHUIIM B HEOJHTE.
[Tonceunoe 3emneaenue u Boinac ckora. Yuenue B. M. Bepnaackoro o Hoocdepe.
AHTPOIIOLIEHO3BI.

Tema 7.2

[MPUPOJHBIE PECYPCHI 1 X UCIIOJIbB3OBAHUE (2 u)

MuHepanbHble, SHEPreTHUECKME W IHIIEBbIE pecypcbl. Hencuepnaemsle
peCypchl: KOCMUYECKHE, KIMMAaTHYECKUE U BOJHBIE pecypchbl. OTHOCUTENBHOCTD
HeucuepnaemMocTu  pecypcoB. Mcuepnaemble  pecypcbl:  BO300OHOBISiEMbIE
(mIolopoAMe TMOYB, PACTUTENBHBIM U YKUBOTHBIH MHUpP) U HEBO300HOBIISIEMbIE
(Hed T, Ta3, yroib, pyabl) PECypCHI.

Tema 7.3

TIOCJIEACTBUSA XO3SMCTBEHHOM JESATEJILHOCTU YEJIOBEKA
JIJI9 OKPYXKAIOILEN CPEJIBI (2 u)

3arpsisHeHue Bo3nyxa. lIpuuuHBI 3arps3HeHUs BO3AyXa U MX TOCIEIACTBUSA
(yBenmmuenue conepxkanuss SO, u CO, W BIMSHUE Ha KIUMAT). 3arps3HeHUE
MPECHBIX BOJ U MHpPOBOTrO okeaHa. AHTPOIOTEHHbIE U3MEHEHHUS TIOUBbI; 3PO3Us,
dbopMHpoBaHKE POBATILHO-TEPPUKOHOBOIO THIA MECTHOCTU. BiusHue yenoBeka
Ha pACTUTENIbHBI M KUBOTHBI MHp; COKpalleHHE BHUAOBOTO pa3HooOpa3us
KUBOTHBIX, pa3pylIeHHe ceTell mnuTaHuss u OuolneHo3oB. PaanoakTuBHOE
3arpsi3HEHHE.

Tema 7.4

OXPAHA IIPUPOZIbI W IIEPCIIEKTHUBBI PAIMOHAJIBHOI'O
[TPUPOOITOJIb3OBAHUA (3 u)
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[Tpo6ieMbl paroHaIbLHOTO MTPUPOIOTIOIB30BAHUS, OXPAHbI IPUPOIBL: 3aLUTA
OT 3arpsi3HEHUM, COXpPaHEHUE STAJOHOB U MAMSTHUKOB MPUPOIbI, oOecreyeHue
NpUPOAHBIMU pecypcaMu HacesneHus rmianeTsl. [1JIK. OuncTka BRIOPOCOB U CTOKOB,
Ouonornyeckue MeToAbl OOphOBl ¢ BpeauTensMu. Mepsl MO 00pa30BaHHUIO
HKOJIOTHYECKUX KOMIUIEKCOB, SKOJIOTUYECKOe 00pa30BaHHUE.

Paznexn 8

BUOHUKA (6 4)

Hcnonb30BaHWE 4YETOBEKOM B XO3SIMCTBEHHOW JEATEIBHOCTH MPUHIUIIOB
OpraHu3alMid pPAacTEHHM H KUBOTHBIX. POPMBI KUBOTO B TMPHUPOJIE U HX
MPOMBIIJICHHBIC aHAJIOTU (CTPOUTEIIbHBIE COOPYKEHHUS, MAIlMHbI, MEXaHU3MBbI,
pUOOPHI U T. 11.).

PesepBHOE Bpemst — 4 .
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2. TEMATHUYECKOE ITJIAHUPOBAHUE
10 KJIACC
Ne Pa3znen Tema Koa-Bo
n/n 4acoB
1 BBenenue BBenenune 1
Yacrs L. IIponcxoxaenne 1 HaYaJbHbIE 3Tallbl PA3BUTHSA KU3HU HA 3emuie 12
2-3 | Pazoen 1. MHOroo0Opasue >kuBoro | YpoBHU OpraHU3alliy KUBOU MaTEpPHUH 2
4-6 | mupa. OCHOBHBIE CBOMCTBA XUBON | KpuTepuu KUBBIX CHCTEM 3
Marepuu (5 )
7-8 | Pazoen 2. Bo3HUKHOBEeHUE XKU3HU | MicTopus npeacTaBieHnii 0 BOSHUKHOBEHUH KA3HU 2
9-10 | Ha 3emie CoBpeMEHHBIE TPEACTABICHNS O BOSHUKHOBEHUH KU3HU 2
11 (7 9) Teopuu MPOUCXOXKICHHS POTOOMOTIOINMEPOB |
12 DBOJIONNS MPOTOOMOHTOB |
13 HauanbHble STanbl OMOJIOTMYECKON ABOTIOLUH 1
Yacts I1. Yuenue o KiieTke 37
14 Pa3zoen 3. Xumnueckas Heoprannueckue BemecTsa, BXOASAIMNE B COCTAB KIIETKH 1
15-16 | opranu3anust KJIETKH buonornyeckue nmonumepsl - OeIKu 2
17-18 | (13 9) OpraHuyeckre MOJIEKYJIbI - YTIJIEBOJIbI 2
19-20 OpraHn4eckne MOJIEKYJIbl — >KHPbI U JTUTOUIbI 2
21 buonornueckue noamMMepsl — HyKJIEMHOBBIE KUCIIOThI 1
22 JIHK — ne3okcupuOoHyKIEHHOBAs KUCIIOTA 1
23 ['ensl, HE KoaMpytoume 6enku. [louaTue o reHome. 1
24-25 PHK — puboHykiienHoBas Kuciora 2
26 3auet no temaM «lIporcxoxaeHre Ku3HU Ha 3eMiie. Y YEeHUeE O |
KJIETKE.»
27 | Pazoen 4. Peanuzanus AHabom3M. 1
28 | HacIenCcTBEeHHOW MH(MOpPMAITUH. Perynsiusi akTHBHOCTH T€HOB MPOKAPHOT 1
29 | Merabonusm Perynsiiysi akTHBHOCTH T€HOB SYKaApUOT 1
30 | (84) Mexanusm obecriedeHns CuaTe3a OenKka 1
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31 Peanuzanus HacneacTBEHHON HHPOpMAIIK: OUOJIOTUYECKUI |
CHUHTE3 OETTKOB
32 DHepreTuueckuii oOMeH — KaTaboIu3M 1
33 ABTOTpO(DHBIN 1 reTepoTpOodHBIN THIT OOMEHa BEIIECTB 1
34 3aueT no Teme «Peanuzamus HacaeACTBEHHON HH(OPMAIIUH. 1
MeTabonu3m »
35-36 | Pazoen 5. Ctpoenuie U GyHKIIUU [TpokapuoTnueckas KjieTka 2
37-40 | KIETOK DykapuoTndeckas kierka. [{uronnasma. 4
41-43 | (16 9) DykapuoTndeckas kiaeTka. Kimetodnoe sipo. 3
44-46 JKu3HeHHbIN HUKIT KIETKU. JleeHne KIeToK 3
47 Oc00EHHOCTH CTPOEHUS PACTUTEIBHBIX KIETOK |
48 KiierouHas Teopust CTpO€HUs OPraHu3MOB |
49 Hekinerounasihopma xxu3Hu. Bupycel |
50 3auer 1o Teme «CTpoeHue U QyHKIUU KIETOK» 1
Yacrs 111. PazMHoKeHHE M pa3BUTHE OPraHU3MOB 27
51 | Pazoen 6. Pa3amHOXKEHUE becnosioe pa3MHOKEHUE PACTEHUN U AKUBOTHBIX |
52 | opranu3moB (7 4) ITooBOE pa3MHOKEHUE 1
53-54 Pa3BuTHE MOJIOBBIX KJIETOK (FaMETOTeHE3) 2
55-56 OceMeHeHue 1 OIIOA0TBOPEHUE 2
57 3aueT no Teme «Pa3MHOKEHUE OPraHU3MOBY 1
58 Pazoen 7. InnuBu1yaabHOE KpaTkue ucropuueckre CBeICHUS 1
59 pa3BUTHE OPraHU3MOB Tumne! sitnexineTok. O00I0YKHA SHIIA. 1
60 |[(194) JlpoGienue 1
61 [acTpynsiuus 1
62 Helipymnsnus 1
63 Perynsuusi 5MOpHOHAIBHOTO Pa3BUTHS 1
64 I'eHeTHYeCKUil KOHTPOJIb PA3BUTHUS 1
65 Ponb HepBHOM 1 SHIOKPHUHHON CUCTEM B 00ECIICUCHHUH 1

HYMOPHUOHAIILHOTO Pa3BUTHS OPTraHU3MOB
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66-67 [TocToMOpHOHAIBHBIN IEPUOJT PAa3BUTHS 2
68 OO61me 3aKOHOMEPHOCTH OHTOTEHE3a 1
69-72 Pa3ButHe oprannsma u OKpy»Karouas cpeia 4
73-74 Perenepanus 2
75 O606menue o teme «MHAMBUTyaTbHOE PAa3BUTHE 1
OpPTaHU3MOB)
76 3ageT no teme «MHAMBHUyaTbHOE PA3BUTUE OPTAHU3MOB) |
Yacrtb IV. OCHOBBI reHETHKH U CeJIEKIIUU 25
77 | Pazoen 8. OCHOBHBIE NTOHATHS HcTopus pa3BUTHS T€HETHKU 1
78 | renetuku (2 4) OCHOBHBIC MMOHATHS T€HETUKHU 1
79 | Pazoen 9. 3aKkOHOMEPHOCTH ['uOpuaonoruyeckuii METO ] U3y4eHUs HaClleJOBaHUS |
HACJIe0BaHUs IPU3HAKOB npusHakoB ['. Mennens. JIP «Pemenne reneTnueckux 3anay u
(12 9) COCTABJICHUE POJOCIOBHBIX)
80 IlepBblii 3ak0H MeHest — 3aK0OH JOMUHUPOBAHUS 1
81 Bropoii 3akoH Menaenst — 3aK0H paclIeieHUs . 3aKOH 1
YUCTOTHI TaMeT. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
82 Tpernii 3akoH MeHaenss — 3aK0H HE3aBUCUMOTO |
KOMOWHUPOBAHUS
83-84 XpoMocoMHasl Teopus HacieacTBEHHOCTU. ClenIeHHoe 2
HaciienoBanue reHoB. JIP «PemnieHns reHeTHYECKUX 3a1a9)»
85 I'enetuka nosa. HacnenoBanue npu3HaKoB, CLEIJICHHBIX C 1
MIOJIOM
86-89 I'enoTHm xak 1ea0cTHAsI cucteMa. BzanMoaeiicTBre reHoB 4
90-93 | Pazoen 10. 3akOHOMEpPHOCTH HacnencrBenHast (reHOTUIIMYECKAs ) U3MEHYUBOCTD 4
94-95 | u3mMeHyuBOCTH (6 ) 3aBUCUMOCTH MIPOSIBJIEHUS T'€HOB OT YCJIOBUI BHEIIHEH CpeJibl 2
(benoTrnMUECKass N3BMEHUYHUBOCTB)
96 | Pazoen 11. OCHOBBI CENEKIMU Co3zniaHue nopoJ| >KMBOTHBIX M COPTOB pACTEHUI 1
97 (59 MeTo/bl CeNIeKIIUU )KUBOTHBIX U PACTEHUI 1
98 Cenekst MUKpOOPTaHU3MOB 1

28




99- JlocTrkeHns 1 OCHOBHBIE HAPABJIECHUS COBPEMEHHON 2
100 CEHEKIIMU
101 | 3akmroueHue HTorosast KOHTpoJIbHAS paboTa 1
102- | Pe3epBHOE BpeMs 4
105
11 KUIACC
Ne Pazgea Tema KoJu-Bo
n/n 4acoB
Yacrp 1. Yyenue 00 3B0JTIOIUN OPraHUYECKOr0 MHUPa 49
1-3 | Pazoen 1. 3aKkOHOMEPHOCTH Hcropus npeacTaBlieHUil O pa3BUTHH KU3HU HA 3eMIie 3
4-5 | pa3BUTHSA )KUBOU IIPUPO/IBL. IIpennocbuiky BO3HUKHOBEHUS Teopuu Y. JlapBuHa 2
6-7 | DBOJIOLIMOHHOE YYEHUE VYyuenue Y.JlapBrHa 00 UCKYCCTBEHHOM O0TOOpE 2
8-9 |(264) Yuenne Y. J[apuHa 00 €CTECTBEHHOM OTOOPE 2
10-11 Bceobuias nnanBuayaibHas K3MEHYUBOCTb, U30BITOYHAS 2
YUCJIEHHOCTb MOTOMCTBA U OTPAaHUYEHHOCTh PECYPCOB
12 ®dopMbl 60pHOBI 32 CYIIECTBOBAHUE M €CTECTBEHHBIA OTOOD |
13 O6pa3zoBaHNE HOBBIX BUIOB 1
14 Bun. Kpurepun u reHeTnyeckast eJ0OCTHOCTh BUJA 1
15 [TonmynsinmoHHas CTPyKTypa BUJIa 1
16 Marepuan st eCTeCTBEHHOTO 0TOOpa. DBOJIIOIMOHHAS POJIb 1
MyTalun
17 I'eHeTryeCcKue MpOLECChl B OMYIISALMUAX 1
18 dopMel ecTtecTBeHHOTO 0TOOpa. JIBrKytuit ot00p 1
19 Crabunn3upyrommii oToop 1
20 PaspeiBaromuii, niau TU3pyNTUBHBINA, 0TOOD |
21 ITonoBoit oTOOP 1
22 [Ipucnoco61eHHOCTh OPTraHU3MOB K YCJIOBUSAM BHEIIHEH Cpeibl 1

KaK pE3yJibTart JICUCTBUS €CTECTBEHHOTO 0T60pa
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23 [IpucnocobuTenbHbIe 0COOEHHOCTH CTPOEHUS, OKPACKU TeJla U 1
MTOBEICHUS )KHBOTHBIX
24 3aboTa 0 MOTOMCTBE 1
25 dusunonorndeckue agantauu. OTHOCUTENIbHBIN XapaKkTep 1
MPUCIIOCOOJICHHOCTH OPraHU3MOB
26 BunooOpaszoBanue Kak pe3ysbTaT MUKPOIBOIIOIUN 1
27-29 | Pazden 2. MakpO3BOIIOLIUSL. ['1aBHBIC HampaBieHUs] OMOJIOTUYECKON IBOIOLUU 3
30-31 | buomornueckne nMoOCIEACTBUSL buonornyeckuii nmporpecc 1 OMOJOTUYECKUN PErpecc 2
32-33 | mpuoOpeTeHust IpUCIOCOOICHUMA [1yTn noctmxeHns OUOJOTUUECKOTO IIporpecca 2
34-36 | (23 1) Pe3ysbTaTsl DBOIOLUH. 3
37 O6006m1eHue Ha TemMy «I JTaBHbIE HAITPABJICHUS] OMOJIOTUYECKOM |
HBOJIIOLIMI
38 MaxkposBOJIOIHS. 1
39 AporeHes; CylIHOCTh apOMOP(PHBIX UBMEHEHUI U UX POJIb B 1
HBOJTIOIIUHI
40 Bo3HUKHOBEHNE KPYITHBIX CHCTEMAaTHYECKUX TPYIII )KHUBBIX 1
OpraHu3MOB
41 AJmioreHes u mporpecCUBHOE MPUCTIOCOOIEHUE K |
ONpEJICJICHHBIM YCJIOBUSAM CYIIECTBOBAHUS
42 Kararenes kak gopma gocTHKEHNS OMOJIOTHYECKOTO |
MIPOIIBETAHUS TPYIII OPTAHU3MOB
43-45 OCHOBHBIE 3aKOHOMEPHOCTHU IBOJIFOLIMU: JTUBEPTEHIINS, 3
KOHBEPTCHIHS, TTapajlieIu3M; MpaBuia dBOJIFOIUN TPYIII
OpraHu3MOB
46 3nayenue pabot A. H. CeBepiioBa 1
47 ITpaBuna sBoJIFOLIMU 1
48 3auer o Teme «MakposBontonusi. buonornueckue
MOCJICJICTBUSI MPUOOPETEHUS MPUCTTOCOOTICHUIN
Yacrs 1. PasBuTHE OPraHN4ecKoro Mupa 21
49-50 ‘ ‘ Pa3BuTHe )XU3HU B apXECUCKOU U POTEPO3ONCKOMN Ipe 2
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51-53 | Pazoen 3. PazBuTue Ku3HU Ha Pa3BuTHE )XKN3HH B AJIC030MCKON 3pe 3
54-56 | 3emie (11 4) Pa3BuTHE )XKM3HU B ME3030MCKOM 3pe 3
57-59 Pa3BuTHe )XU3HU B KAWHO30MCKOM dpe 3
58 | Pazoen 4. IIpoucxoxacHue ITonoxeHne yenoBeKka B CUCTEME )KMBOTO MUpPA 2
60 | uemnoseka (10 u) DBOJIIOIUS MPUMATOB 1
61-63 Craauu 3BOMIIOIMY YEJIOBEKA: IPEBHEUIINI YEIIOBEK, IPEBHUAN 3
YEJI0OBEK, NEPBbIE COBPEMEHHBIE JIFOJU
64 [TonynsunonHas cTpykrypa Buga Homo sapiens |
65 PazButue uieHopasnenbHoi peun. Poib Tpyaa B mpoiiecce 1
peBpalieHust 00€3bsIHbI B YEIOBEKA
66-67 CoBpeMEHHBIN Tal IBOJIOLNH YEIIOBEKa 2
Yacrs 111. B3anMooTHOIIEHNSI OPTAHU3MA U CpPe/ibl 31
68-69 | Pazoen 5. buocdepa, ee ctpykrypa | CTpykTypa Ouochepsl 2
70-72 | u pyukyuu (5 9) KpyroBoport BelecTB B pupojie 3
73-74 | Pazoen 6. Xuznb B coobmectBax. | Mctopus popmMupoBaHusi COOOIIECTB )KUBBIX OPraHU3MOB 2
75-76 | OCHOBBI PKOJIOTHU buoreorpadus. OcHoBHBIE OMOMBI CYIITH 2
77-78 | (11 1) B3arMOOTHOIIICHHS OPraHW3Ma U CPEJIbI 2
79 @OopMbI B3aUMOOTHOLIEHUHA MEXY OpraHU3MaMHU |
80 [lo3uTHBHBIE OTHOLIEHUSI —CUMOUO03: KOoomepanus, 1
MYTYyaJI3M, KOMMEHCAJIU3M.
81 AHTHOMOTHYECKHUE OTHOIICHHUS: XUIIIHUYECTBO, MMAPa3UuTU3M, 1
KOHKYPEHITHS.
82 ITporcxoxaeHne 1 SBOJIIONHUS Tapa3uTU3Ma 1
83 HeiiTpanbHble OTHOIIEHUSI —HENUTPaIU3M. 1
84-85 | Pazoden 7. buocdepa u 4enoBex. Bo3spelicTBue uenoBeka Ha MPUPOAY B MPOLECCE CTAHOBJICHUS 2
Hoocdepa (9 q) oOmecTBa
86-87 IIpupoHbIe pecypcehl U UX UCTIOJIb30BAHUE 2
88-89 ITocnencTBusa X0351MCTBEHHOM JICSITSIILHOCTH YeJI0BEKa JIsd 2

OKpYXalollen cpeibl
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90-92 OxpaHa npupobl ¥ MEPCHIEKTUBBI PALUOHAITILHOTO 3
MIPUPOJIOTIOIb30BaAHUS
93-94 | Pa3zoen 8. buonuka Hcnonn30Banue 4eI0BEKOM B XO3IHMCTBEHHOM JIeSITEIbHOCTH 2
(6 9) MIPUHLNIIOB OPraHU3allii PACTEHUN U JKUBOTHBIX.

95-96 @DOpMBI KUBOT'O B IPUPOJIE U UX IPOMBIIUIEHHbBIE aHAJIOTH 2
97- IToBTOpEHME MPONIEHHOTO MaTepraia 4
100
101 HTorosas KOHTpOJIbHAs paboTa |
102- | Pe3epBHOE Bpems 4
105
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