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1. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPEAMETABNOJIOI MU B 10 — 11 KITACCAX HA
YIJIYBJIIEHHOM YPOBHE

JInuHOCTHBIE pPe3y/IbTAaThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOTrPaMMBbI 10JIZKHBI OTPAKATH!
1) poccuiickyto TpaXaaHCKYIO UIEHTUYHOCTD, TATPUOTHU3M, YBAXKEHHE K CBOEMY HapO1y, YyBCTBA OTBETCTBEHHOCTH MEPE]]
PonnnoM, ropaoctu 3a cBOM Kpaii, CBOXO PoauHy, Mponuioe U HacTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoa Poccun, yBaxxeHnune
roCyJIapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, THMH);
2) rpakJJaHCKYIO MO3UIMIO KaK aKTUBHOT'O M OTBETCTBEHHOT'O YJI€HA POCCUHCKOI0 00IIECTBA, OCO3HAIOIIETO CBOU
KOHCTUTYI[MOHHBIE ITpaBa U 003aHHOCTH, YBAXKAIOLIETO 3aKOH U MPaBOIOPSII0K, 00JIaJal0IIEro YyBCTBOM COOCTBEHHOIO
JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPAAUIMOHHbIE HAIMOHAIbHBIE U O0IEYEIOBEYECKHE TYMaHUCTUUYECKUE U
JEMOKpaTHIECKUE IIEHHOCTH;
3) rOTOBHOCTB K ClIyKeHHI0 OTeUYecTBY, €ro 3aluTe;
4) chopMHUPOBAaHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOI'O Ha IUAJIOre KYJIbTYp, a TAK)KE PA3IIUYHBIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEr0 MECTA B
MOJIUKYJTETYPHOM MUPE;
5) chopMUPOBaHHOCTH OCHOB CAMOPAa3BUTHSI U CAMOBOCIIUTAHUS B COOTBETCTBUH C OOLIEUETIOBEUECKUMHU LIEHHOCTSIMU U
ujeanaMu TpakJJaHCKOTO O0IIEeCTBA; TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOATEIbHON, TBOPUECKON U OTBETCTBEHHOM
NEeSATENBHOCTH;
6) TOJIEpaHTHOE CO3HAHUE U MOBEJICHUE B MOJUKYJIBTYPHOM MHPE, FOTOBHOCTh U CHOCOOHOCTH BECTH IUAJIOT C JPYTUMU
JIOJIbMU, JOCTUTATh B HEM B3aMMONOHUMAaHUS, HAXOAUTh OOIIME LIeJIM U COTPYAHUYATD JUIsl X JOCTHXKEHUS,
7) HaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMHU, I€THbMH MIIAJIIIEr0 BO3pPacTa, B3pPOCIbIMU B 00pa30BaTEIbHOM, O0IIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIIEI0BATENbCKOM, MPOEKTHON U APYTUX BUJAX EATEIbHOCTH;
8) HPaBCTBEHHOE CO3HAHUE U MOBEICHUE Ha OCHOBE YCBOCHHUS 00II€UETI0OBEYECKUX LIEHHOCTEH;
9) rOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE CaMOOOpPa30BAHMIO, HA MPOTSKEHUU BCEH KU3HU; CO3HATENBHOE
OTHOUIEHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIIEIIHON MTPO(ecCHOHaIbHOM 1 OOLIECTBEHHOM €SI TeIbHOCTH;
10) acTeTnueckoe OTHOIIEHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHU;



11) npunsTHE U peaan3alnio IEHHOCTEN 310pOBOro U 6€30MacHOTO 00pa3a *KU3HH, MOTPEOHOCTH B (PU3HUUECKOM
CaMOCOBEPIIIEHCTBOBAHUH, 3AHITHUSIX CIIOPTUBHO-03I0POBUTEIILHON JEATENBHOCTBIO, HEIPUATHE BPEIHBIX IPUBBIUEK: KypEeHHUS,
yHOTPEOJICHUsI AJIKOTO0JIsl, HAPKOTUKOB;

12) 6epexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY U TICUXOJOTUYECKOMY 370POBBIO, KaK
COOCTBEHHOMY, TaK U APYTUX JIOJEH, YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

13) oco3nanHBIN BEIOOP Oyaymiel mpodeccuu 1 BO3MOKHOCTEH peasin3aIiii COOCTBEHHBIX JKU3HEHHBIX TUTAHOB;
OTHOIIIEHUE K TPOPECCHOHAIBHON ACATEIHPHOCTHA KaK BO3MOXXHOCTH YYaCTHS B PEIICHUH JTUIHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIIMOHATIBHBIX MPOOJIEM;

14) chopMHPOBAHHOCTH YKOJIOTHIYECKOTO MBIIICHHS, TOHUMAHUS BIMSHUS COIMATBHO-IKOHOMUYECKUX TPOIIECCOB Ha
COCTOSIHHE TTPUPOTHON M COIMATIBLHOM CPEeIbl; MPUOOPETEHHUE OMBITA SKOJIOTO-HAPABICHHON JACATEIHbHOCTH;

15) OTBETCTBEHHOE OTHONICHHUE K CO3/IaHHIO CEMbH HAa OCHOBE OCO3HAHHOTO NMPHHSITHS IICHHOCTEH CEMEHHON JKU3HHU.

MeTanpeameTHble pe3yJbTaThl 0CBOEHHUsI OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbl JOJIKHbI OTPAXKATh:
1) ymeHue caMOCTOSTENBHO ONPEACIISTh NN AEATEIbHOCTU U COCTABIIATH TUIAHBI ICSITEIIbBHOCTH; CAMOCTOSITEIHLHO
OCYIIECTBJISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATEILHOCTh; UCIIOJIb30BATh BCE BOBMOXKHBIE PECYPCHI JUTSl IOCTHKEHUS
MOCTABJICHHBIX IEJIEH U pean3alliy TJIaHOB JIEATeIbHOCTH; BEIOMPATh YCIIEITHBIC CTPATETUH B PA3IMYHBIX CUTYAIIHSIX;
2) ymMeHue POyKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM NIEATETLHOCTH, YUYUTHIBATH TTO3UIIUU APYTHUX
YYaCTHUKOB JACSATENBHOCTH, 3((HEKTUBHO pa3peiniaTh KOHIUKTHI;
3) BajieHUE HaBBIKAMHU ITO3HABATEIIBHON, yUeOHO-HCCIICIOBATEIBCKOM M MPOSKTHOM NESITEIIBHOCTH, HABBIKAMHU Pa3pericHus
po0JIeM; CTOCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITEILbHOMY MTOMCKY METOJIOB PEIICHHS MPAKTHYCCKUX 3a71a4, TPUMEHEHHUTO
Pa3ITUYHBIX METOJIOB TTO3HAHWS;
4) TOTOBHOCTB M CITIOCOOHOCTH K CAMOCTOSATEILHON MH(POPMAITMOHHO-TIO3HABATEIILHOM IESITCIIbHOCTH, BIaICHHE HaBBIKAMHU
MOJTyYCHHUS HE00X0IMMOH WHGOPMAITIH W3 CIIOBapel pa3HbIX TUIIOB, YMEHHE OPUECHTUPOBATHCS B PA3TUIHBIX MICTOUYHHUKAX
nH(OpMAIUH, KPpUTHIECKU OIICHHBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO, MTOTYyYaeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB;
5) yMeHHE UCTIONB30BaTh CPEACTBA HH(DOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TeXHOIoruH (manee - UKT) B pemennu
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHU3AIMOHHBIX 3a/1a4 C COOTI0IcHuEM TpeOOBaHUN SPTOHOMUKHU, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PeCYPCOCOEPEKEHHS, MPABOBBIX M 3TUYECKUX HOPM, HOPM UH(POPMAITMOHHOM 0€30MacHOCTH;
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6) YMCHHUC OIIPCACIIATL HA3HAYCHHUC U (bYHKHI/II/I Pa3JINYIHbIX COOUAIIBHBIX MHCTUTYTOB,
7) YMCHHUC CaMOCTOATCIIbHO OOCHHUBATh U IPUHUMATDL PCIICHUA, OIIPCACTIAIOINNUC CTPATCIHUIO ITIOBCACHHUA, C YUCTOM I'PAKIAHCKHUX

N HPaBCTBCHHBLIX HCHHOCTGP'I;

8) BJIAACHHUC A3BIKOBBIMU CPCACTBAMU - YMCHUC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3pCHUS, UCIIOJIb30BATh

AJICKBATHBIC A3bIKOBBIC CPCACTBA,

9) BJIaACHUC HaBbIKaMH MMO3HaBaTEILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHH: COBCPIIACMbIX HCﬁCTBHﬁ N MBICJIIMTCIIBHBIX ITPOLICCCOB, UX
PE3YyJIbTATOB U OCHOBaHI/Iﬁ, rpaHun CBOCIO 3HAHWS U HE3HAHWA, HOBBIX ITO3HABATCIIBHBIX 3a/1a41 U CPCACTB UX NOCTHKCHUA.

IIpenmeTHble pe3yJbTaThl 0CBOeHUA TTpeaMeTHON obnactu « BUOJIOT U

TpedoBanus k pesyiabraram ocsoenust OOII COO
(PIrocC C0O0)

YTOo4YHeHHbIE KOHKPETU3NPOBAHHBIC IVIAHUPYEMbBIC
pe3yabTaThbl 0OCBOCHHUA yqeﬁﬂoro nmpeamera

— ¢c(pOpMUPOBAHHOCTH OCHOB 11€JIOCTHON HAYyYHOM
KapTHUHBI MUPA;

— (opMupoBaHHE TOHUMAHUS B3aMMOCBSI3H U
B3aMMO03aBHCHUMOCTU €CTECTBEHHBIX HAYK;

— c(OpMHUPOBAHHOCTH ITOHUMAHHUSI BITHSTHUS
€CTECTBEHHBIX HayK Ha OKPYKAIOIIYIO CPEy,
DKOHOMHUYECKYIO, TEXHOJOTHIECKYIO, COITHATBHYIO U
ATUYECKYIO CEephl IeATSTLHOCTH YETIOBEKA;

— CO3JIJaHH€ YCJIOBUU ISl pa3BUTHSI HABBIKOB YU€OHOM,
MIPOEKTHO-HUCCIIE0BATEIILCKOM, TBOPUYECKOM
NEATETLHOCTH, MOTHUBAIIUN 00YJarONTUXCS K
CaMOPa3BUTHIO;

— c(OpMHUPOBAHHOCTH YMECHHUI aHAJIN3UPOBATh,
OIICHUBATh, POBEPSATH HA JOCTOBEPHOCTHh U 0000IIATh
HAYYHYI0 HHQOPMAIHIO;

BeinycKHUK Ha yriIyOJICHHOM YPOBHE HAY4YHTCH:
OLICHHMBATh POJb OUOJIOTUYECKUX OTKPBITUH M COBPEMEHHBIX
VCCIICIOBAHUM B PAa3BUTUM HAyKM MW B [PAKTUYECKOU
JICSITEIBHOCTH JIIOJICH;

OLICHUBATh pOJb OWOJOTMU B (POPMUPOBAHUU COBPEMEHHOMN
HAy4YHOM KapTUHBI MHUpa, HPOTHO3UPOBATH TMEPCIEKTUBBI
pa3BUTHUS OUOJIOTHH;

yCTaHABJIMBATh U XapaKT€PU30BATh CBA3b OCHOBOINOJATAOIINX
OMOJIOTUYECKUX MOHATUH (KJIETKa, OpraHu3M, BHJI, SKOCUCTEMA,
Oouocdepa) ¢ OCHOBOMOJATAIOUIMMHU  MOHSATUSMU  JIPYTUX
€CTECTBEHHBIX HAYK;

00OCHOBBIBaTh CHCTEMY B3IJISIOB Ha >KUBYIO MPUPOAY U MECTO
B HEHl ueJoBeKa, NMPUMEHsSS OMOJIOTMYECKHE TEOPUH, YUCHHS,
3aKOHBI,  3aKOHOMEPHOCTH,  MOHHMMAaThb  TPaHHULBl  HX
IPUMEHUMOCTH;

5




— c(pOpMUPOBAHHOCTH HABBIKOB 0€30MacHOM paboThI BO
BpEMsI TPOEKTHO-UCCIEA0BATEIbCKON U
AKCIIEPUMEHTAIILHOM JI€SITeIbHOCTH, MPU
UCII0JIb30BaHUU JIA0OPATOPHOTO 00OPYAOBAHMUS,

IIpeaMeTHbIE pe3yabTaThl H3YUYEeHUSs] MPeIMETHOIM
obsactu "buoJiorusa' BKJINOYAKOT pe3y/ibTaThI:

1) chopmMupoBaHHOCTH CUCTEMBI 3HAHUN 00 OOLITUX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX;
2) chopMUPOBAaHHOCTH YMEHUM UCCIIEIOBATH U
aHAJIU3UPOBATh OMOJIOTrNYECKUE OOBEKTHI U CUCTEMBI,
OOBSACHATH 3aKOHOMEPHOCTH OMOJIOTMUYECKUX MPOLIECCOB
U SIBJICHUI; IPOTHO3UPOBATH TOCIIECTBUS 3HAUUMbBIX
OMOJIOTUYECKUX UCCIIECIOBAHUIA;

3) BajieHuEe YMEHHSIMU BBIIBUTATh TUTIOTE3bI HA OCHOBE
3HaHUI 00 OCHOBOMOJIATAIONIUX OUOIOTHYECKUX
3aKOHOMEPHOCTSIX U 3aKOHAX, O TIPOUCXOXKICHUU U
CYILLHOCTH >KM3HH, TTI00aNIbHBIX U3MEHEHUSIX B Onochepe;
MIPOBEPSTH BBIIBUHYTHIC TUITOTE3bI
AKCIIEPUMEHTAIILHBIMU CPE/ICTBaMU, (DOPMYJIUPYS LIEITb
HCCJIEIOBAHNS;

4) BajieHue METOIaMH CAMOCTOSITEIbHOM MOCTAaHOBKH
OMOJIOTUYECKUX HKCIIEPUMEHTOB, ONMCAHMS, AHAJIU3A U
OLICHKU JOCTOBEPHOCTH MOJIYUYEHHOTO pe3yJIbTaTa;

5) chopMupOBaHHOCTH YOCKIEHHOCTH B HEOOXOIUMOCTH
COOJIO/IEHUS STUIECKUX HOPM U IKOJIOTHUECKUX
TpeOOBaHMI MPU MTPOBEICHUH OMOJIOTHYECKUX

IPOBOJUTH  Y4EOHO-HUCCIEAOBATEILCKYIO  JIEATENbHOCTh  T10
OMONIOTUU:  BBIIBUTAaTh THUIIOTE3bl, IUIAHUPOBATH  padoTy,
oTOMpaTh U TPEOoOpPa30BBIBATH HEOOXOIUMYIO HHGOPMAIIUIO,
IPOBOJUTH JKCHEPUMEHTHI, HHTEPIPETUPOBATH PE3YIbTATHI,
JieJaTh BBIBOJIBI HA OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB.

BBISIBIIAITH W OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH
pa3HBIX YPOBHEN OpraHU3alluy KU3HU;

yCTaHABJIMBAaTh CBA3b CTPOCHHS U (QYHKIUHA OCHOBHBIX
OMOJIOTUMYECKUX MAaKpOMOJIEKYJ, HX poJib B IIpolieccax
KJICTOYHOI'O0 METa00IN3Ma;

pemiath  3aJa4d  Ha  OMNpEJEJeHUE  MOCIeAOBATEILHOCTH
nykieorusioB JJHK u wPHK (MPHK), antukomonos TPHK,
MOCJICIOBATEIbHOCT ~ aMUHOKUCIOT B MOJieKyle Oelka,
OpUMEHSIE  3HaHUST O  peaklHsIX MaTPpUYHOrO  CHHTE3a,
TE€HETUYECKOM KO, IPUHIUIIE KOMIUIEMEHTAPHOCTH;

Jienath BBIBOJBI 00 U3MEHEHHSX, KOTOpbIE MPOU30OUIYT B
mpoleccax MATPUYHOIO CHHTE3a, B ClIydyae W3MEHEHUS
nocieaoBaTenbHOCTH HyKiIeoTunoB JJHK;

cpaBHMBaTh (a3bl JeieHUs KIETKU;, pelarh 3aJadd  Ha
ONpEeNeJICHNE W CpPaBHEHHE KOJUYECTBA T'€HETUYECKOIO
matepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX
OpraHu3MOB B pa3HbIX (Pazax KIETOUYHOIO [HUKJIA;

BBISIBJISITh  CYIIECTBEHHBIE  TMPU3HAKM  CTPOCHHUS  KJIETOK
OPraHu3MOB Pa3HbBIX ILAPCTB >KUBOW MPUPOJbI, YCTAHABIUBATH
B3aMMOCBSI3b CTPOCHUS W (DYHKIMI dYacTeil W OpTraHOWIOB
KJICTKH;

000CHOBBIBATh B3aUMOCBS3b IUIACTUYECKOTO M IHEPTETUIECKOTO
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HWCCIIeTOBaHUM.

OOMECHOB;

CpPaBHUBATH IMPOIECCHl IJJACTUYECKOTO M DHEPreTUYECKOTO
0OMEHOB, MTPOUCXOISIINX B KIIETKAX KUBBIX OPTaHU3MOB;
ONpeNeNsaTh KOJUYECTBO XPOMOCOM B KJETKax pacTEeHUM
OCHOBHBIX OTJICJIOB HA Pa3HbIX dTanax >KM3HEHHOTO I[UKIIA;
pelaTh FeHeTUYECKUEe 3aJaul Ha AUTHOPUIHOE CKpEIMBAHUE,
CUEIUICHHOEe (B TOM 4HCJI€ C TIOJIOM) HacjeJ0BaHue,
aHaJIM3UpYyIoIIee CKpeEIlUBaHUE, MIPUMEHSIS 3aKOHBI
HACJIEJICTBEHHOCTH u 3aKOHOMEPHOCTH CLICTJICHHOTO
HaCJIeJIOBaHUSI;

packpbiBaTh ~ NPUYMHBI  HACIEJICTBEHHBIX  3a00JieBaHUMH,
apryMEHTUPOBAaTh HEOOXOAUMOCTh MEP MPEAYIPEKICHUS TAaKUX
3a00JIeBaHMI;

CpPaBHUBAThH Pa3HbIE CIIOCOOBI PA3MHOXKEHUSI OPTaHU3MOB;
XapaKTepru30BaTh OCHOBHBIE ATaIlbl OHTOT€HE3a OPTaHU3MOB;
BBISIBIISITD MIPUYKHBI u CYIIIECTBEHHBIE PU3HAKU
MOIU(PUKAITUOHHOM u MYTallMOHHOM M3MEHUYHUBOCTH;
00OCHOBBIBaTh pOJIb W3MEHUYMBOCTH B E€CTECTBEHHOM W
UCKYCCTBEHHOM OTOODE;

00OCHOBBIBaTh 3HAYEHHWE Pa3HbIX METOJOB CEJEKIMU B
CO3JIaHUHM COPTOB PACTEHUM, TOPOJ >KUBOTHBIX M IITAMMOB
MUKPOOPTaHU3MOB;

000CHOBBIBaTh TPUYUHBI HU3MEHSEMOCTH M MHOT000pa3us
BUJIOB, MPUMEHSISI CHHTETHYECKYIO TEOPUIO IBOJTIOIINH;
XapaKTePU30BaTh MOMYJIAINIO KaK eIMHUITY SBOJIONNUH, BUJ KaK
CHUCTEMAaTUYECKYIO KaTerOPHUIO U KaK Pe3yJIbTaT 3BOJIIOIUY;
YCTaHABJIMBATh CBSI3b CTPYKTYPHI U CBOMCTB 3KOCUCTEMBI;
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— COCTaBJIATh CXEMBI MIEPEHOCA BEIECTB U PHEPTUU B IKOCUCTEME
(cetn mUTaHMs), MPOrHO3UPOBATH UX U3MEHEHHUS B 3aBUCUMOCTH
OT U3MEHEHUs (PAKTOPOB CPEIbI;

— apryMEHTHpPOBAaTh COOCTBEHHYIO MO3MUIMI0 IO OTHOILIEHUIO K
HKOJIOTMYECKUM MPOoOJieMaM U TIOBEJICHUIO B IPUPOJIHOM Cpesie;

— 000CHOBBIBaTb HEOOXOIMMOCTH YCTOMUMBOTO Ppa3BUTHUS Kak
YCIIOBUS COXpaHEHUs Ouochepsl;

— OIEHHUBATh MPAKTUYECKOE U ITHUECKOE 3HAUYCHHE COBPEMEHHBIX
HccliefOBaHUI B Oomosoruu, MEIUIMHE, 9KOJIOTHH,
OMOTEXHOJIOTMH; 0OOCHOBBIBATH COOCTBEHHYIO OLIEHKY;

— BBIBIIAITH B TEKCTE€ OMOJOTHMYECKOTO COJICpXKaHUS MpoOIeMy H
apryMEHTHPOBAHHO €€ OOBICHATD;

— TMpPEACTaBIATh OMOJOTMYECKYI0 HMH(GOpPMAIMI0O B BHJIE TEKCTa,
TaOIULIBI,

— cXeMbl, rpaduKka, [uarpaMMBbl U JIeaTh BBIBOJBI HA OCHOBAaHUU
IIPE/ICTABIICHHBIX JIAHHBIX; MPEe0Opa3oBbIBaTh rpaduK, TAOIHILY,
auarpammy, CXeMy B TEKCT OMOJIOTUYECKOTO COACPHKAHMSL.

Buvinycknuk na yenybneHHoM ypoeéHe ROIYUUM 603MONCHOCHLL

Hayuumuca:

—  OpP2aHU308bl16AMb u npoeooUms UHOUBUOYATILHYIO
UCCNIe008aMeENbCKYI0  0esIMeNbHOCmb — No  Ouono2uu  (Uiu
paszpabamvigams — UHOUBUOYATILHLILUL — NPOEKN):  8blOBU2AMDb

2unomessl, NIAHUPOBAMDb pabomy, omoupams u
npeobpazosvieams He0OX00UMYIO UHGOPMAYUIO, NPOBOOUMb
IKCNEPUMEHMDL,

— UHRmepnpemupoeanib pe3)Jjbnidnivl, denamob 6bl600bl HA OCHOBE
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NOJIYHEHHbIX Pe3yIbmamos, npeocmasisimo NpoOyKm CEOUX
UCCe008aHUll;

NPOCHO3UPOBAMb NOCIEOCEUS. COOCMBEHHBIX UCCIEO08AHULL C
VUEmoM dIMULECKUX HOPM U IKOJI02UHECKUX MPeDOoBaHuUll,
8b10€IAMb  CYUWEeCMBEHHbIE O0CODEHHOCMU JHCUSHEHHBIX YUKIIO8
npedcmasumernieli  pa3HblX OMOEN08 pacmeHull. U Mmunos
HCUBOMHBIX, U300PANCAMb YUKTILL PA3BUMUSL 8 BUOE CXEM,
AHATU3UPOBAMb U  UCNONIL308AMb 6 pelleHuUu Y4eOHbIX U
UCCIe008aAMENbCKUX — 3A0a4  UHDOPMAYUIO O  COBPEMEHHBIX
UCC1e008anUsx 8 OUOLO2UU, MEOUYUHE U DKOJIO2UU,
apeymMeHmuposanmo Heobxo00UuMocmb cunmesa
eCmecmeeHHOHAYYHO20 U COYUOYMAHUMAPHO20 3HAHUSL 8 INOX)
UHGOPMAYUOHHOU YUSUTUZAYUU,

MOOenUposamb — UBMEHEeHUe  dKocucmem  noo  GIUsHUEM
PA3UYHBIX 2PYIN PAKMOPO8 OKpYIcarouell cpeobl,

BIAGIAMb 8 Npoyecce UCCIe008aAMeNbCKOU  OesimealbHOCMU
NOCeOCMBUsL AHMPONOSEHHO20 B030€UCMBUs HA IKOCUCTEMbL
ce0e20  pecuoHa, npeonazame cnocoowl CHUICEHUS
AHMPONO2EHHO20 8030€UCNBUSL HA IKOCUCMEMDL,

UCNOIb308aMb NPUOOPEMEHHblE KOMNEeMeHYUU 8 NPAKMUYECKOLL
0esimeibHOCMU U NOBCEOHEBHOU JICU3HU, Ol NpuodpemeHus
onvIma OesmeslbHOCmu, npeodulecmsayiouell npogpheccuoHalIbHol,
8 OCHOBE KOMOPOIL Jiedcum OUoI02Usl Kaxk yueOHblil npeomen.




2. COJEPXXAHUE ITPEIMETA BHUOJIOT'MA B 10—11 KIIACCAX
(yriyOaeHHBIA YPOBEHB)

10 KJIACC
(3 gaca B Hepenmo, Bcero 102 )

Beenenne (1 4)

Mecto kypca «OOmiass OHOJOTHS» B CHUCTEME €CTECTBEHHO-HAYYHBIX
JTUCLUIUIMH, a TaKXke B Ononornueckux Haykax. Llenu u 3amaum kypca. 3HaueHue
mpeaMeTa JUisl TIOHUMAaHMsI €IMHCTBA BCETO JKMBOTO M B3aWMO3aBHCHUMOCTH BCEX
gacteit 6mocdepsl 3eman. buosnorus kak Hayka; MpeAMET U METOABI U3YYCHUS B
ouosiornu. OOmass Ouoyoruss — JAUCHUIUIMHA, M3y4Yaroliass OCHOBHBIC
3aKOHOMEPHOCTH BO3HUKHOBCHHS, PA3BUTHS W TIOJJCPKAHHS JKU3HH Ha 3emiie.
OO6miast OuWoNOrvMs Kak OJIMH W3 HWCTOYHUKOB (HOPMUPOBAHMS JTUATEKTHUKO-
MaTEepUATMCTUYECKOTO MUPOBO33peHUs. O011e0noIornyecKkue 3aKOHOMEPHOCTH
— OCHOBa PAIMOHAJIBLHOTO MPUPOJIOIOJIB30BAHUS; COXPAHEHUE OKpPYXKaIoIen
Cpellbl; MHTEHCU(DUKAIIMU CETHCKOXO03SUCTBEHHOTO MPOU3BOJICTBA M COXPAHEHUS
30pOBbsi 4esioBeka. CBsi3b OWMOJIOTMYECKUX AUCIUIUIMH C JPYTUMH HayKaMu
(xumueit, ¢husznkoi, reorpadueii, acTpoHOMuUeH, uctopueit u Ap.). Pons Ouonoruu
B (hOpMUPOBAHUM HAYYHBIX MIPEICTABICHUNA O MUPE.

Yacrsl
I[MPOUCXOXIEHUE U HAYAJIBHBIE OTAIIBIPAZBUTH A )KU3HU HA
3EMIIE (12 u)

Pazmen 1

MHOI'OOBPA3BHE KUBOI'O MHPA.OCHOBHBIE CBOHCTBA
"KUBOM MATEPHH (5 u)

Tema 1.1

YPOBHU OPI"AHM3AITUU X KUBOU MATEPUU (2/3 1)

Kuznup kak ¢Gopma CyIIECTBOBAHUS MATEPUU; OMNPENENCHUS TOHSATHUSA
«OKM3HBY. JKM3Hb M KHUBOE BEIIECTBO; KOCHOE MOMOKOCHOE BEIICCTBO OMOC(hEpHI.
YpoBHH  OpraHu3alvd  JKHUBOMMATepud W  NPUHLUINBI WX  BBIICICHUS;
MOJICKYJIIPHBIN,  CyOKJIETOYHBIA, KJICTOYHBIM, TKAHEBBIH W  OpPTaHHBIMH,
OPTaHU3MEHHBIN, ITOMYJIAIMOHHO-BUI0BOM, OMOIICHOTUYECKUM u
OorochepHbIITypOBHU OpraHU3allU KUBOTO.

Tema 1.2

KPUTEPUN KMBBIX CUCTEM (3/5 1)

EauHCTBO XMMHUYECKOTO COCTaBa >KWUBOW MAaTEpPUHU; OCHOBHBIC TPYIIIIbI
XUMHUUYECKUX AJIEMEHTOB U MOJICKYJ, 00pa3yIollue >KMBOE BEIIECTBO OMOC(hEpHI.
Knerounoe cTpoeHue OpraHu3MoB, Hacensoomux 3emito. OOMEH BeIecTB
(MeTaboMM3M) M CaMOPETyNAlHs B OHOJOTUYECKUX CHCTEMaX; TOHITHE O
rOMEOCTa3€ KaK YCIOBUHU CYLIECTBOBAHUS KUBBIX cucTeM. CaMOBOCITPOU3BEICHUE;
HACJIEJICTBEHHOCTh U U3MEHYMBOCTh KaK OCHOBA CYIIIECTBOBAHUS KUBOM MaTEpUH,
WX TIPOSIBJICHUSI HA PA3JIMYHBIX YPOBHSX OpraHU3aluu xKuBOro. PocT u pa3Butue.
PazapaxumocTs; Gopmbl W30MpaTENbHONW pEAKIMH OPTaHW3MOB HAa BHEIIHUE
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BO3JCICTBUS (O€3yCIOBHbIE M YCIOBHBIE pEe(ICKCHI; TAKCUCHI, TPOMU3MBI U
HAcCTHH). PUTMUYHOCTE IIPOLIECCOB KU3HEACITENBHOCTH; ONOJIOTUYECKUE PUTMBI U
UX aJalTUBHOE 3HaYeHUe. JJMCKPETHOCTh )KMBOI'0O BEIIECTBA U B3aUMOOTHOLICHUE
YaCTH U LEJNOro B OMocrucTeMax. DHEPro3aBUCUMOCTh KUBBIX OPTaHU3MOB; (HOPMBI
NOTPEeOICHUS SHEPTUH.

Pa3nen 2

BO3HUKHOBEHMUE KU3HU HA 3EMJIE(7 u)

Tema 2.1

MCTOPHS ITPEJICTABJIEHUI O BOSHUKHOBEHMM XM3HH(2 u)

Mudonornyeckue npeacrasienus. [Ipeacrapnenuss ApuctoTens, IMIen0KIa
U JPYTUX aHTUYHBIX y4eHbIX. [lepBble HaydHbIE TOTBITKA OOBSICHEHUS CYIIHOCTH
M Tpolecca BOZHUKHOBEHMS Xu3HU. OnbiTel @. Penu, B3msiael Y. [apses, /1.
Hunrema; skcnepumentsl JI. Ilacrepa. Teopun Beunoctu xu3Hu I'. Puxtepa u
npyrux ydeHsix (I. T'empmromsi, I. Tomcon, C. Appenuyc, II. Jlazapes).
MarepranucTuueckue TMpeICTaBICHUS O BO3HUKHOBEHUM KWU3HU Ha 3eMlle.
[Ipennochulku BO3HMKHOBEHHUS XWU3HM Ha 3e€mile: KOCMHUYECKHE U IUIAHETapHbIC
MPEANOCHUIKH; XUMUYECKUE MPEANOCHIIKH 3BOJIIOIUMUA MAaT€pUU B HAINPaBICHUU
BO3HMKHOBEHHUSI OPTraHUYECKUX MOJIEKYJI: IepBUYHAs aTMochepa U HBOJIOIUS
XUMUYECKUX 3JIEMEHTOB, HEOPraHUYECKUX U OPraHMYECKHX MOJIEKYJ Ha PaHHHX
JTaIax Pa3BUTHUA 3EMIIH.

Tema 2.2

COBPEMEHHBIE IMPEJCTABJIEHMA O BOSHMKHOBEHMUN XXN3HU (2
4)

CoBpeMeHHbIE TPEJCTABICHUS O BO3HUKHOBEHUM KU3HM; B3TJSAIBI O.
[Idmrorepa, JIx. DmieHa. DBOMIONUSA XUMHUYECKUX JJIEMEHTOB B KOCMHYECKOM
npoctpancTBe. OOpa3oBaHue MIaHETHBIX cucTteM. [lepBuunas atmocdepa 3emiu u
XUMHUUYECKUE TMPEANOCHUIKA BO3HUKHOBEHHUS JKM3HU. VICTOUHHMKMA SHEpPruvd u
BO3pacT 3emuid. YcCIIOBHS cpeabl Ha JpeBHei 3emue; teopust A. M. Onapuna,
ombiTel C. Mumnepa. Xumuueckas dBojionus. HeOuomornueckuii cuHTE3
OPraHUYECKUX COCAUHECHUMU.

Tema 2.3

TEOPUU ITPOUCXOXIAEHU S [TPOTOBUOITOJIMMEPOB (1/1 1)

Tepmuueckas Teopusi. Teopust ancopobuun. 3nauenue padbor C. dokca u JIx.
bepnana. Huskoremneparypuas Tteopus K. Cumonecky u @. [JleHema.
KoanepBaTtHble  KamiM W HUX  DJBOJIOIUA. Teopuu  MPOUCXOKIACHUS
npotoOuomnonumepoB. CBoOWCTBa KoalepBaTOB: peaklUM OOMEHa BEIECTB,
camoBocripousBefienue. lumnoresa wmupa PHK. Dpomtouuss npoToOHOHTOB:
dbopMupoBaHUE BHYTPEHHEH Cpejbl, MOSBJICHUE KaTaJIu3aTOPOB OPTraHUYECKOMN
PUPOBI, IBOJIOIMS DHEPTETHUECKUX CHUCTEM M MeTabomM3Ma; BO3ZHUKHOBEHUE
TF€HETUYECKOro KOJa.

Tema 2.4

SBOJIOUA ITPOTOBMUOHTOB (1 u)

Bo3HUKHOBEHNE YHEPTETUIECKUX CHCTEM: poJib mupodochara. O6pazoBanue
MOJIMMEPOB;  3HAYEHWE  Hecmenu@UUecKod  KaTaJTUTUYECKOM  aKTUBHOCTH
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noymnentuoB. COBEPIICHCTBOBAHUE METAa0OJMYeCKHX peakiuil. Pons sHEeprum
COJIHEUHOT'O CBETa; BO3HUKHOBEHHE (POTOCHHTE3A.

Tema 2.5

HAUYAJIBHBIE DTAIIbI BUOJIOI MYECKOM DBOJIIOLINN (1 u)

HauaneHble sTambel Ouojornueckoi 3Bomonuu. [IpokapuoTruyeckue KIETKH.
Teopuss CHMOMOTEHETHYECKOTO MPOUCXOKICHUS PYKAPUOTUUYECKON KIIETKH U €e
JI0Ka3aTeIbCTBa;BOSHUKHOBEHHE (DOTOCHHTE3a, DYKApPHOT, IOJOBOTO IIpoIleccau
MHOTOKJIETOYHOCTH. T€Opur MPOUCXOKICHHUSI MHOTOKJIETOUYHBIX OpraHu3MoB (.
I'exkkenp, 1. 1. MeunukoB, A. B. lIBaHoB).

Yacrell
YYEHMUME O KJIETKE (37 q)
Pa3nen 3
XUMHNYECKASA OPI'AHU3AIUA KJETKHU (13 1)
Tema 3.1

HEOPTAHMYECKHME BEIIECTBA, BXOJAIIME B COCTAB
KJIIETKUA(1 u)

DIeMEeHTHBIM COCTaB KUBOro BemiecTBa Ouocdeprl. PacmpocTpaHeHHOCTH
AJIEMEHTOB, WX BKJaJ B 00pa3oBaHHE KUBOUMATEPHUH U OOBEKTOB HEKUBOMU
npUposbl. MaKpodJIeMeHTh,MUKPO3JIEMEHTRI, HX BKJIaJg B  oOpa3oBaHHUE
HEOPraHUYECKUX MOPraHUYECKHUX MOJIEKYJI JKHBOTO BEIIICCTBA.
HeoprannueckneMosneKyiibl KHUBOTO BellecTBa. Boaa, ee XUMUYECKHE CBOMCTBA
nOuooruyeckasl poJib: paCTBOPUTEL TUAPOPUIBLHBIX MOJIEKYJI,cpeia MPOTEKaHUs
OMOXUMHYECKUX TMpeBpaileHuii. Poib BOABI  BKOMMApPTMEHTAIM3ALMUU U
MEXMOJIEKYJIIPHBIX ~ B3aUMOJCHCTBUSX, Temioperymsamus u  ap. Comaun
HEOPTaHUYECKUX KUCIIOT, UXBKJIaJ B 00ecTriedYeHUE MPOIIECCOB KUZHEALATEIbHOCTH
U TIoJIepKaHue ToMeocTa3a. Poib KaTHOHOB M aHHOHOB B 00€CIICUCHUUITPOIICCCOB
JKU3HEIEATSILHOCTH. (OcCMOC M OCMOTHYECKOE JIaBJICHHE, OCMOTHYECKOE
MOCTYIUICHUE MOJICKYJI B KJIeTKY. By epHblecucTeMbl KISTKU U OpraHu3Ma.

Tema 3.2

OPI'AHMYECKHME BEIIIECTBA, BXOJAIIIME B COCTAB KJIETKI

(12 49)

Opranuueckne MOJICKYJbl.  buonmornueckwe monmuMmepbl —  OEJKU.
CtpykTypHass opraHu3anus MOJIEKYyJl Oeyika: MepBUYHAs, BapHaHThl BTOPUYHOM,
TpeTUYHAs M YETBEPTUYHAS, XUMUUYECKUE CBSI3M, UX yJEp>KUBAIOIIME; (POJITUHT.

CaoiicTBa OEJIKOB: BOJIOPACTBOPUMOCTb, TEPMOJIA0OUIBHOCTb,
NOBEPXHOCTHBIM3apsiA U Apyrue; JeHarypauus (oOpatumas W HeoOpaTumas),
peHaTypauuss — OHMOJOTHYECKUNA CMBICH M TMPaKTHUYeCcKoe 3HaueHue. DyHKUIUU

OenmKOBBIX MOJIeKYJI. bronornueckne karaan3aTopbl — OEJIKH, UX KIACCHU(pUKAIIHS,
CBOMCTBA U POJIb B 00ECIICUEHUH TPOLIECCOB KUZHEACATENIbHOCTU. PerysTopHas u
UH(POPMAIIMOHHO-KOMMYHUKATUBHAS pOJIb O€JKOB; TPAaHCIIOPTHBIEH
JIBUTATEIbHbIC OCJIKH; aHTUTENA.

VYrneBoabl B KU3HU PACTCHUM, >KMBOTHBIX, TPUOOB M MHUKPOOPTAHU3MOB.
CtpykTypHO-(GYHKIIMOHAJIBHBIE OCOOCHHOCTH OpPraHU3allii MOHO- U TUCaXapUI0B.
Crtpoenue 1 Ouosorudeckasipoiab OMOMOIMMEPOB — MOJIUCAXAPUIOB.
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XKupsl — OCHOBHOH CTPYKTYpPHBIH KOMIIOHEHT KJIETOYHBIXMEMOpaH U
UCTOYHUK HHepruu. OCOOEHHOCTH CTPOEHHs >KUPOB WIMIIOMJIOB, JIEKAIIUE B
OCHOBE HUX (YHKIMOHAJIBHOM AaKTUBHOCTH HAa YPOBHE KJIETKHM U LIEJIOCTHOTO
OopraHu3Ma.

Hyxneunnoseie kucnotel. JJHK — Mosekysnsl HacneAaCTBEHHOCTH; UCTOPHUS
U3Y4YeHUS. YPOBHM CTPYKTYPHOW OPTraHHU3alUU;CTPYKTypa IOJIHHYKICOTHUIHBIX
Henei, npaBuwiIo KOMIUIEMEHTapHOCTH — mpaBuwio Yapradda, nBoitHas crmpalib
(dx. Yorcom u®. Kpuk); Ouonormueckas pons JHK. I'enetmueckuit kof,
cBoiictBa koma. ['en: crpykrypa u ¢yHkuuu; reHsl, koaupyromuePHK,
MOOWJIbHBIE TEHETHYeCcKhe dJeMeHThl. [‘eHoM; reHom uenoBeka. PHK:
UHPOPMAIIMOHHBIE,  TPAHCIOPTHBIE,  PUOOCOMANIbHBIC,KATAIUTUIECKHE U
perynstopuble. Penynmukanua JIHK, nepenaua nacnencrBeHHoO nHpoOpManuu u3
ITOKOJIEHUS B TIOKOJIEHUE.

Pasnen 4

PEAJIM3ALIUA HACJIEACTBEHHOH
NHOOPMALUU.METABOJIU3M (8 u)

Tema 4.1

AHABOJIN3M (6 u)

COBOKYNTHOCTh peakuuil OMOJOrMYEeCKOro CHHTE3a —IUIACTUYECKUN OOMEH,
WM aHaOonu3M. Perynsiuus akTUBHOCTUT€HOB MPOKAPUOT; OMEPOH: ONEPOHBI
UHAYUHOENIbHbIE U penpecuOenbHble. Perynsius akTUBHOCTH T€HOB 3YKAapHOT.
CrpykTypHasd 4acTth reHa. PerynaropHas yacTh reHa: IPOMOTOPBI,3HXaHCEPHI U
uHcynatopsl. Ilepenavya HacnencTBeHHOW MHGOpMALMKM U3 SApa B LMUTOIIA3MY;
TpaHCKpUNUMs, TpaHCcKpunuuoHHble (akropsl. Ctpykrypa JIHK-cBsa3piBarommx
oenkoB.IIponeccuHr PHK; CIUIANCHUHT, albTEPHATUBHBIN
CIUIAliCHHT,0MOJOTHYECKHI CMBICI M 3HaueHue. MexaHu3M oOecreueHHusICHHTE3a
Oelka; TpaHCISIUA, €€ CYIIHOCTh U MeXaHu3M, ctadunbHocTh UPHK 1 xoHTpOIH
JKCIPECCUU T€HOB.

Karanmutuyeckuii xapaktep peakiuii oOmeHa BemlecTB. Peanuzarus
HACJICACTBEHHOW WH(pOpMaUKu: OUOJIOTUYECKUNA CHUHTE3 OCIKOB M JAPYTHX
OpPraHUYECKUX MOJIEKYJI B KJIETKE.

Tema 4.2

SHEPTETUYECKHNI OBMEH — KATABOJIM3M (1 1)

DOHepreTudeckuii  oOMeH;  cTpykTtypa W ¢GyHkuun — AT®.Jrtamnb
HPHEPreTUYecKoro oOMeHa. ABTOTPO(GHBIA MU TeTepoTpO(dHBIA TUMBI OOMEHa.
AHa’poOHOE W a’po0HOE  paclIelUICeHUe  OpPraHWYeCKUX  MOJICKYIL.
[loaroToBUTENBHBIM  3Tam, pojdb  JIM30COM;HENMOJHOE  (OECKUCIOPOIHOE)
pacwerieHue. [lonHOE KHCIOpPOOHOE OKHUCIEHHE; JIOKAIM3alHs IPOLECCOB B
MUTOXOHApHSIX. CONpsKEHUE paCIIEIUIEHUs] TIIFOKO3bl B KJIETKE C pacmaaoM M
cunre3oM AT®. KomnapTMeHTanmu3aius mpoieccoB MeTadoIm3Ma MIIOKATN3aIHs
cnerupuyecknx GEepMEHTOB B MEMOpaHaX OIPEACIICHHBIX KIETOYHBIX CTPYKTYP.
[londaTie o0 rOMeocTase; IPUHLHIBI HEPBHOM M HHAOKPUHHOM pETyJSIUU
IIPOLIECCOB MPEBPAILECHMS BELIECTB U S3HEPTUH B KIIETKE.
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Tema 4.3

ABTOTPO®HBIU TUITI OBMEHA (1 9)

dortocunTe3; cBeToBas (ha3za U OCOOCHHOCTH OpraHU3allMH THUJIAKOWJIOB TPaH,
PHEpreTUdecKas IICHHOCTh. TemHoBasdaza ¢GOTOCHHTE3a, TNPOIECCHl, B HEH
MPOTEKAIONIUE, WCIOIb30BAHUEC SHEPrHH. THUIBI (POTOCHHTE3a M HCTOYHHKHU
BOZOpO/a  JII00pa30BaHMsSI OPraHMYECKUX  MOJIEKYJ, pEaKIUd CBETOBOKH
UTEMHOBOH (a3bl GOTOCHHTE3a. XEMOCHHTE3.

Paznen 5

CTPOEHUE U ®YHKI MU KJIETOK (16 )

Tema 5.1

[TPOKAPUOTHUYECKAA KJIETKA (2 u)

[Ipenmer u 3amaum mUTONOTMH. METOABI W3YYEHHS KIETKHA: CBETOBAs H
AJIEKTPOHHASI MUKPOCKOIUS; OMOXMMUYECKNE MMMMYHOJIOTHYECKHEe MeTOo/bl. [IBa
TUINA KJIETOYHOM OpraHMU3alMM: MPOKAPUOTHUECKHE U SYKapUOTHUECKHUE KIIETKH.
CrpoeHue mUTOIUIa3Mbl OaKTEPUATBHOM KIIETKM; JIOKaNIU3alus (EepMEHTHBIX
CUCTEM W OpraHuM3anus Meradonu3Ma y mpokapuot.l'eHeTnyeckuil anmapat
OaxkTepui; 0COOEHHOCTH pean3aluuHaCIeICTBEHHOM uH(bOopMaLuu.
OcoOEHHOCTH KU3HENEATEIbHOCTH OakTepuil: aBTOTpo(dHBIE U TeTepoTpodHBIE
OakTepuun;a’poOHbIE U aHa3pOOHbIE MHUKpOOpraHu3Mbl. COpooOpa30BaHUEH €TO0
Ovonornyeckoe 3HauyeHHe. Pa3MHOXEHue; TMOJOBOW mpouecc y OakTepui;
pexomOuHaIuu. Mecto u pojb MPOKAPHOT BOMOIIEHO3aX.

Tema 5.2

OVYKAPUOTUYECKAA KJIETKA (8 u)

[{uToriazma s3yKapuoTUYECKOM KJIETKH. MeMOpaHHBIMIPUHIIMI OPTaHU3aUuU
KJIETOK; CTpOEHUue OnonornyeckonMeMOpaHsl, MOp(oJIOTHUYECKHe u
GyHKIMOHATBHBIE OCOOEHHOCTH MEMOpaH pa3IMYHBIX KIETOYHBIX CTPYKTYP.
OpraHemnbl  UUTOMJIA3Mbl, WX  CTpykTypa ©  QyHkuuu.  Hapyxnas
qUTOIIa3MaTHUecKasi MeMOpaHa, 3HJOIUIa3MaTUyecKas ceThb, amnmapartlombmaxu,
JU30COMBI; MEXaHW3M BHYTPUKIETOYHOIO MHILIEBApEHUs. MMUTOXOHAPUU —
HHEPreTUYECKUE CTAaHLUHU KIETKH;MEXaHU3Mbl KJIETOYHOTO JbIXaHus. PuOocoMsl n
UX ydacTue BHpoleccax TpaHciauuu. Kinetounsiit neHTp. OpraHouibl JBUKEHUS:
KIYyTUKA U pecHUUkH. Llurockener. CrnenuanbHble OpPaHOWIbl LUTOMIIA3MBIL:
COKpAaTUTENIbHbIE BaKyoJd W Np. B3aumosneicTBuE OpraHoWIoOB B 0OECICUCHHUH
MPOLIECCOB META00IMU3MA.

KnerouHoe simpo — TIEHTp ymOpaBlIeHHUS KU3HEACATCIBHOCTHIO KIIETKH.
CTpyKTypbl KJIETOYHOTO sifjpa: sijaepHas 000JI04Ka, XpOMaTHH (T€TepOXPOMATHH |
DYXpOMaTHH), sApbIKo. Kapuomnasma; XUMHUYECKHH COCTaB M 3HAYCHHE MJIA
XKu3HeAesTenpHocT sapa. JuddepennnanbHas aKTUBHOCTh T€HOB;3YXPOMATHH.
Xpomocombl. CTpyKTypa XpOMOCOM B Pa3IMYHBICTIEPHObI KU3HEHHOTO LHUKJIA
KJIETKW; KApUOTHUII, MOHSITHE O TOMOJIOTUYHBIX XpOMOcCOMax. JIuriomaHbli u
raruIOUIHBIN HA0OPHI XPOMOCOM.

Tema 5.3

YKU3HEHHBIN LIUKJT KJIETKW. IEJIEHUE KJIETOK (3 u)
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Krnerkn B MHOTOKIETOUHOM opranu3Mme. [lonstue omuddepeHImpoBKe
KJIIETOK MHOTOKJIETOYHOTO oOpranu3ma. JKU3HEHHBIM LMK KIETOK. TKaHu
OpraHu3Ma C pa3HOM CKOPOCTBIOKJIETOYHOTO OOHOBJIEHUS: OOHOBIISAIOIINECS,
pactyiiue u ctabuibHbie. PasMHOXeHHe Ki1eTOK. MUTOTHYECKUH ITUKIT: HHTepdaza
— TMepuoJi MOJArOTOBKU KJIETKM K aeneHuto, penyrumkanus/IHK; mutos, dassi
MUTOTHYECKOTO JICJICHUs] U MNpeoOpa3oBaHUSIXPOMOCOM B HHUX. MexaHu3m
oOpa3oBaHUs BEpeTeHA JICJICHUS MPACXOXKICHHUS JI0YEPHUX XpPOMOCOM B aHadase.
buosornueckniicMpICIT MHUTO3A. buonornueckoe 3HAYCHUE MHUTO3a
(Oecnomoepa3sMHOXKEHHE,  POCT,  BOCHOJHEHHE  KIETOYHBIX  MOTEPh B
(GU3MONOTHYECKUX M MATOJIOTMYECKUX YCIOBHSX). Perynsius >Ku3HEHHOTO IUKJIa
KJIETKM MHOTOKJIETOYHOro opranusma. MakTopsl pocTa. 3amporpamMmMupOBaHHas
KJIETOYHAsl TMOEb —aroITo3; peryisus anonrto3a. [loHsATHE O pereHepauuu.
HapyieHnns HHTEHCUBHOCTH KJIETOYHOTO Pa3MHOKEHHUS U 3a00J€BaHUs YEIOBEKa
U KUBOTHBIX: TPOQHUUECKHE S3BbI, JTOOPOKAUYECTBEHHBIE M 3JI0KAUYE€CTBEHHBIC
OILYXOJIX U JIp.

Tema 5.4

OCOBEHHOCTHU CTPOEHUA PACTUTEJIBHBIX KJIETOK (1 u)

OcoOEHHOCTU CTPOEHUS PACTUTETBHBIX KJIETOK; BAKYOJIM U TUIACTU/BI. Buibl
IJIACTUI, UX CTPYKTypa W (pyHKIIMOHaNbHBIE ocoOeHHOCTH. KierouHasi cTeHka.
OcoOeHHOCTH CTpOEHUsi KJIETOK rpuOoB. BxiroueHus, 3HaueHuWe U poJib B
MeTa00JIM3ME KIETOK.

Tema 5.5

KIIETOUYHASA TEOPUA CTPOEHUA OPTTAHU3MOB (1 u)

Kinerounasa teopus CTpoeHHMs OpraHu3MoB. McTopus pa3BUTHS KIETOYHOMN
teopun; padorsl M.Ilneiinena,T. IlIBanna, P. bpoyna, P. BupxoBa um apyrux
yueHbIX.  OCHOBHBIE  TIOJOXKEHUSI  KJIETOYHOM  TEOpHUHM;  COBPEMEHHOE
COCTOSIHUEKJIETOYHOW TEOPUH CTPOEHUSI OPraHU3MOB. 3HAUYEHNE KIIETOYHOUTEOPUH
JUTSL pa3BUTHUSL OMOJIOTHU.

Tema 5.6
HEKJIETOYHAS ®OPMA XXI13HU. BUPYCHI (1 u)
Bupycel — BHYTPUKIETOYHBIE MApPa3UTbl HA T'E€HETUYECKOM YpPOBHE.

OTKpBITHE BUPYCOB, MEXaHU3M B3aUMOJIEUCTBUSABUPYCA U KIETKU, HHPEKIIUOHHBIHI
npoiiecc. BepTukanbHbIN UTOPU3OHTAIILHBIN TUTI TIEPEIadn BUPYCOB. 3a00IeBaHUS
JKUBOTHBIX M PACTEHHH, BbI3bIBacMble BHpycaMu. BupycHble 3a0oseBaHus,
BCTpeyarouiecss y 4enoBeka; rpunm, renatut, CIIWA. bakrepuodaru.
[Ipoucxoxnenue BUPYcOB. Mepbl NPOPHUIAKTUKAPACIPOCTPAHEHUS BHUPYCHBIX
3a00JIeBaHUM.

Yacrelll
PASMHOXEHUNE 1 PASBUTUE OPTTAHU3MOB(27 1)
Paznen 6
PASMHOKEHUE OPTAHU3MOB (7 4)
Tema 6.1
BECIIOJIOE PABMHOXEHHWE PACTEHUN U KNBOTHBIX(1 1)
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®opMbl  6€CTIONOTO  Pa3MHOKEHHUS: MHUTOTHYECKOE JCJICHHE  KJIIETOK
OJIHOKJIETOYHBIX;  CIIOPOOOpa3oBaHUE, I[MOYKOBAHUE  YOJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX ~OPTraHU3MOB; BEreTaTMBHOEpPAa3MHOXKEHUE. buonorndeckuit
CMBICII ¥ HBOJIIOIIMOHHOE 3HAUYEHHE OECIOJIOT0 Pa3MHOKEHHUS.

Tema 6.2

[TOJIOBOE PASMHOXEHMUE (6 u)

[TonoBoe pa3MHOKEHHE PACTEHUW U KUBOTHBIX; OMOJIOTMYECKUN CMBICIL
["ameTorenes. I[lepuonbl 0Opa3oBaHUs TOJIOBBIX KJIETOK: Pa3MHOKEHHE U POCT.
[lepuon cospeBanmsi (Mmeito3); mpodasza-1 u mporecchl, B HEW MPOUCXOAIITHUE:
KOHBIOTAIIMS,  KPOCCHHTOBEp.  MexaHuW3M, TEHETHYECKHE  TOCIEACTBUS
NOMOJIOTUYECKH  CMBICT ~ KPOCCHHTOBepa. buomornueckoe 3HaueHuWe U
OWonornyeckuii cMmbpIca Meio3a. llepron  (GopMHUPOBAHUSATIONOBBIX — KIIETOK;
CYITHOCTh U ocoOeHHOCTH TeueHus. OCOOEHHOCTH CliepMaToreHe3a U OBOTEHE3a.
OceMeHeHHEe U OIUIOJOTBOpeHHWE. MOHO- U TOJUCIEpMUs; OHOJOTUYECKOE
3HaueHue. HapyxHoe U  BHyTpeHHee ormuiogoTBopeHue. [lapreHorenes.
DBOJIIONMOHHOE 3HAYEHHUE MOJIOBOTO Pa3MHOKEHUS.

Paznen 7

NHINBUAYAJBHOE PA3ZBUTHUE OPI'AHU3MOB(OHTOI'EHE3)
(20 9)

Tema 7.1

KPATKHUE UCTOPUYECKUE CBEJJEHUA (1 u)

«Hcropust passutus xkuBoTHbIX» K. M. bapa u yueHmeo 3apOIbIIeBbIX
JUCTKaX. ODBOMIONUOHHAS AMOpuosiorus; padborsl A. O. Komanesckoro, U. .
MeunnkoBa u A. H. CeeprioBa.CoBpeMEHHBIE NPEACTABIEHUS O 3apOBIIIEBBIX
muctkax. [[puHumnsl pa3BuTrs 0€CIIO3BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX.

Tema 7.2

SMBPUOHAJILHBII ITEPUO/T PABBUTHSA (10 u)

Turbl ANLEKIECTOK; IOJSPHOCTb, PACHPEACIICHUE JKEITKA U TeHETUYECKHUX
nerepMuHaHT. OO00JOUKM sHIA; AKTUBALUSOIUIONOTBOPEHHBIX SIMIIEKIETOK K
pazButuio. OCHOBHBIE  3aKOHOMEPHOCTH  JpOOJIEHUS;  TOTHUIOTEHTHOCTH
OmactomMepoB;  00pa3oBaHWE  OJIHOCIOWHOTO  3apojbllia —  OJIACTYJIBIL.
["acTpymsius;3aKOHOMEPHOCTH ~ 00pa30BaHUsl  JIBYCIIOMHOTO  3apojbliia —
racTpysibl. 3apojbllieBble JUCTKM W UX JajbHedmas auddepeHIupoBKa;
TOMOJIOTHSL 3apOABIIIEBbIX JIUCTKOB. llepBUYHBINA OpraHorenes (HeHpymsus) u
nanpHelmas auddepeHMpoBKa TKaHEW, OpraHoB U CHUCTeM. Peryisius
HMOPHUOHATIBHOTO  PAa3BUTHUS;ICTEPMUHALIA U SMOpPUOHAIbHAS ~ MHAYKIUA.
I'eHeTUYEeCKUIMKOHTPOJIb pa3BUTUA. Poib HEpBHOM W DHAOKPUHHOM CHUCTEM
BOOECTICUeHUH SMOPUOHAIIBHOTO Pa3BUTHSI OPTaHU3MOB.

Tema 7.3

TTOCTOMBPUOHAJILHBIN ITEPUOJT PASBUTHS (2 u)

3aKOHOMEPHOCTH  TMOCTAMOpPUOHANIBHOTO Tepuoaa passutus. [Ipsmoe
pa3BUTHE;  JIOPENPOAYKTHUBHBIMA, PENPOAYKTUBHBIMM  MOCTPENPOAYKTHUBHBIN
nepuoabl. Hempsimoe  pasBuTHe; TONHBIA W HEMOJHBIH  MeTaMop(dos.
buonornueckunii CMBICII pa3sBUTHUA c MeTamopho30M. Cragun
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NOCTAMOPHUOHAIBHOTO PAa3BUTHUANPHU HENPSMOM pPa3BUTUU (JIMYMHKA, KYKOJKa,
umMmaro). CrapeHue u cMepTh; OMOIOTHUS TPOJOJKUTETLHOCTH KU3HU.

Tema 7.4

OBIIME 3AKOHOMEPHOCTHU OHTOI'EHE3A (1 u)

CxoncTBO 3apojbiiieit 1 SMOpUOHANIbHAS TUBEPreHIUANIPU3HAKOB (3akoH K.
bapa). buorenernueckuii 3akon (O. I'exkkens u K. Mrosiep). PabGotsl akagemuka
A. H. CeBepiioBa 005MOpHOHATBHONW MU3MEHYMBOCTH (M3MEHYMBOCTH BCEX CTaJMM
OHTOTEHE3a; KOHCEPBATHMBHOCTh pAaHHUX CTaAWil SMOPUOHATLHOTOPA3BUTHS;
BO3HMKHOBEHUE HM3MEHEHUW KakK NpeoOpa3oBaHUKCTAIUN pa3BUTUS M IOJIHOE
BBINAa/IEHUE MPEIKOBBIX PU3HAKOB).

Tema 7.5
PA3ZBUTHUE OPTTAHNU3MA U OKPYXXAIOIIAA CPEJA (4 u)
Ponb (bakTopoB OKpYyXarolmen cpenbl B AMOPHUOHATEHOMU

HOCT3M6pI/IOHEUIBHOM pa3BUTHH OpraHHU3Ma. KpI/ITI/I‘-IGCKI/IC IICPHUOAbl Pa3BUTHA.
Bnusaue wu3sMeHeHHM romeocTasa opraHusmMaMaTCcpu MU ILI0OAa B PC3YIbTATC
BOBHGﬁCTBHH TOKCHUYCCKHNX BCIICCTB (Ta6aqur0 AbIMa, aJIKOT'OJIsI, HAPKOTHKOB H T.

1) Ha X0J13MOPHOHAIIBHOTO U MOCTAMOPHUOHATBHOTO MIepHOIOB
pa3BUTHSI(BPOXKICHHBIC YPOJICTBA).

Tema 7.6

PEI'EHEPALIUA (2 u)

[lonATHE O pereHepanyy; BHYTPUKIIETOYHAs, KJIETOYHAs, TKAHEBAas U
opraHHass pereHepauus. @Dusmonornyeckas UpeEnapaTUBHAS ~ PETECHEPALMS.
DBOJIIOLMS CIOCOOHOCTH K PEre€HEPALIMH Y TO3BOHOYHBIX KUBOTHBIX.

YacrslV
OCHOBBI 'EHETHUKHA U CEJIEKIU (25 q)

Paznen 8

OCHOBHBIE INIOHSITUS TEHETHUKMH (2 u)

[IpencraBineHuss APEBHUX O POACTBE M XapakTepe Iepeaayd NMPU3HAKOB W3
MOKOJICHUSI B TMOKOJICHWE. B3risiapl CpeIHEBEKOBBIX YUYEHBIX Ha IIPOLIECCHI
HacJIeIOBaHUs TMpuU3HaKoB. Mcropusa pa3BuTus TreHEeTUKU. OCHOBHBIE TOHSTHUA
reHeTuky. [Ipu3HaKM W CBOMCTBA; TEHbI, aJUICIbHBIE TEHbL. [ OMO3UTOTHBIE
UTETEPO3UTOTHBIC OPraHU3MbIL. [ eHOTHI U (DEHOTHIT OpraHu3Ma;reHOMOH .

Pa3nen 9

3AKOHOMEPHOCTHU HACJIEAOBAHUSA ITPU3HAKOB(12 u)

Tema 9.1 .

I'MBPUIOJTOT MYECKHNU METO/]], N3YYUYEHU S

HACJIEALOBAHUAITPU3HAKOB I'. MEHJIEJIA (1 1)

Metonbl W3ydyeHHs HACIEACTBEHHOCTM WM W3MEHYMBOCTU.YUucras nuHus:
nmoposa, copT. IIpuHIMIBI M XapaKTepHUCTHKArHOPHIOJOTHUYECCKOTO MeTona [
Menpens. [Ipyrue reHeTUH4ecKue MEeTOAbl: HUTON€HETUYECKUM, T€HEATOTUUYECKUM,
MmetoabiuccaeaoBanus JJHK.

Tema 9.2

3AKOHBI MEHJEJIA (4 1)
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3aKOHOMEpPHOCTH HAacje0BaHUs NPU3HAKOB, BbIsIBICHHbIE ['. MeHnaenem.
Monorubpunnoe  ckpemmBanue. [lepBwiii  3akoH  MeHgens —  3aKOH
noMuHupoBaHus. [lolHOE W HEMOJIHOECJOMUHUPOBAHHUE; MHOKECTBEHHBIN
ayenu3M. Bropoil 3akoHMeHienst — 3aKoH pacuienaeHusl. 3aKOH YUCTOThI TaMeT
U CTrOLMTOJIOTMYECKOE  OOOCHOBaHME.  AHAIM3UpPYIOIIEe  CKpeIlMBaHUE.
JIuruOopuaHOe U MOJUTHOPHUIHOE CKPEIIMBAHUE; TPETHI3aKkoH MeHenss — 3aKoH
HE3aBUCHUMOTO KOMOMHUPOBAHUS.

Tema 9.3

XPOMOCOMHAA TEOPUA HACJIEACTBEHHOCTU.CUEIIJIEHHOE
HACJIEJJOBAHUWE I'EHOB (2 u)

XpOMOCOMHasl TEOpHUsl HACICACTBEHHOCTH. | 'pyIIBICHEIUIEHHSI TE€HOB.
CuenneHHoe HaclienoBaHue npu3HakoB. 3akoH T. Moprana. [lonmHoe u HenomaHoe
CLETUICHUE T€HOB; PACCTOSIHUE MEXKAY T'€HaMU; TEHETUYECKHUE KAPThl XPOMOCOM.

Tema 9.4

I'EHETHUKA I1IOJIA. HACJIEJOBAHHUE I1IPM3HAKOB, CHEITJIEHHBIX
C ITOJIOM (1 1)

['eHeTHYECKOE OMpeACICHHE M0JIa; TOMOTAMETHBIM M TeTepOoraMeTHBIN IOJ.
['eHeTnyeckasi CTpPyKTypa IIOJIOBBIX XpomocoM. HacnenoBaHue MNpU3HAKOB,
CIEIUICHHBIX C I0JIOM. ['€HEeTHYeCKHE KapThl XPOMOCOM YEJIOBEKa. XapaKTep
HACJICIOBAHUANIPU3HAKOB Y 4YeJIOBEKAa. ['€HHbIE M XPOMOCOMHBIE aHOMAJIUU
yeJoBeKa W BbI3bIBaeMble HMMH  3a0oneBaHus. Mepbl  NpodUIAKTUKU
HAacCJIeICTBEHHBIX 3a00JICBaHUI YEI0BEKaA.

Tema 9.5

I'EHOTHUII KAK IIEJIOCTHAAA CI/ICTEMA.B3AI/IMOI[EI71CTBI/IE
I'EHOB (4 4)

I'emotnm kak  II€JOCTHAsA  CHUCTEMa. B3amMoaencTBHE  aJUICJIBHBIX
(TOMHHUpOBaHUE, HEMOJIHOE JIOMUHUPOBAHUE, KOJIOMUHUPOBAHHUE u

CBEPXJIOMUHUPOBAHUE) W HEAIETbHBIX (KOMIUIEMEHTapHOCTh, DJIHCTa3 W
MOJIMMEPHSI) TEHOB B ONPEACICHUUITPU3HAKOB. [neiioTponus. DKCIPecCUBHOCTh U
IIEHETPAHHOCTh T'€HA.

Paznen 10

3AKOHOMEPHOCTHU UBMEHYUBOCTHU (6 u)

Tema 10.1

HACJIIEACTBEHHAS (TEHOTUITMYECKAA) USMEHUYMBOCTD (4 u)

OcHoBHBIE  (OpMBI  U3MEHYMBOCTH. ['eHOTMNHMUYEcKass HW3MEHYUBOCTb.
Mytanuu. ['eHHbIE, XpOMOCOMHBIE U T€HOMHBbIE MyTauuu. CBONCTBA MyTallMil;
COMaTM4YeCKUe U  TeHepaTuBHblE  Myrauuu. HeurpanpHble — MyTanuu.
[TonyneranesHble W JeTajbHbleMyTanuu. [IpuymHbBl M 4yacTtoTra MyTauuu;
MyTareHHble (aKTOpbl. DBOJIOLNMOHHAS POJb MYyTalUil; 3HAY€HHE MYyTaluil
JUIATIPAKTUKHA CEJIBCKOTO XO35AHUCTBA M OMOTEXHOJOTMU. MyTareHHble (PaKTOpHI.
KomOuHatiBHass  M3MEHYMBOCTb.  YPOBHHM  BO3HUKHOBEHMSI  Pa3iMUYHBIX
KOMOMHALIUA T€HOB M WX pOJIb B CO3JaHUM TE€HETHYECKOro pa3HooOpas3us B
npenenax BHJA (KPOCCHUHIOBEDP, HE3aBUCHUMOE pACXOKIECHUE TOMOJOTHYHBIX
XpOMOCOM  BIIEPBOM U JIOYEPHUXXPOMOCOM  BO  BTOPOM  JCJIICHUHU
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Meii03a,0MI0JOTBOPEHHE). DBOJIIOIIMOHHOE 3HAYEHUE
KOMOMHATUBHOMN3MEHUYUBOCTH.

Tema 10.2

3ABUCHUMOCTbD [MTPOABJIEHUA I'EHOB OT YCJIOBUI
BHEITHENCPE/Ibl (PEHOTUITMYECKA I USMEHUMBOCTD) (2 )

deHoTunuueckas, Win MoIu(PUKAMOHHAS, W3MEHYMBOCTb. POJIb yCIOBHIA
BHEIIIHEH Cpelbl B Pa3BUTUU M MPOSBICHUUIIPU3HAKOB M CBOMCTB. CBoiicTBa
MOAU(UKAININA: OTIPEICTICHHOCTh YCIOBUSIMH CPEbl, HAPABICHHOCTD, TPYIIIIOBOM
Xapakrep, HEHACIIEyeMOCTb. Cratuctuyeckue 3aKOHOMEPHOCTH
MOAU(PUKAIMMOHHON U3MEHYMBOCTH; BApUAIIMOHHBIN Pl U BapUAIMOHHAS KPHUBAs.
Hopwma peaknun; 3aBUCUMOCTb OT T€HOTHIIA. Y IPABJICHUE TOMUHUPOBAHUEM.

Pa3zmen 11

OCHOBBI CEJIEKIINH (5 u)

Tema 11.1

CO3JAHME ITOPO/] )KUBOTHBIX 1 COPTOB PACTEHMUI (1 u)

Co3nanue 1Opoa JKMBOTHBIX M COPTOB pacTeHuil. PasHooOpasue wu
IPOAYKTUBHOCTh  KYJBTYPHBIX  pacTeHUil.  LIEHTPBIIPOMCXOXKIECHHUS U
MHOr000pa3usi KyJbTYpPHBIX pacTeHMi. 3akOH TOMOJIOTMYECKUX PSJIOB B
HACJIEICTBEHHOW N3MEHYMBOCTH.

Tema 11.2

METO/IbI CEJIEKIIMM )KUBOTHBIX U PACTEHMUI (1 u)

MeTonbl ceneKkuuu pacTeHUM M AKUBOTHBIX: OTOOP M THOpuAN3anus; GopMbl
orbopa (MHAUBHAYaJbHBIM W MacCOBBIN).OTHalieHHass TUOPUAN3ALMS; SBJICHUE
rerepo3uca. ICKycCTBEHHBI MyTareHes.

Tema 11.3

CEJIEKIIMA MUKPOOPT'AHU3MOB (1 1)

Cenexkuysi MUKpOOPraHU3MOB. BHOTEXHOJIOTHSI M T€HETHYECKasl WHKEHEPUS.
Cenexkuysi MHKPOOPraHMW3MOB JUIsl IHIIEBOM IPOMBIIIJIEHHOCTH; IOJIyYEHHUE
JIEKapCTBEHHBIX MPENapaToB, OMOJOTHUYECKUX PETYIATOPOB, AMUHOKUCIIOT.

Tema 11.4

JIOCTWXKEHUSI M OCHOBHBLIE HAIIPABJIEHMSICOBPEMEHHOM
CEJIEKIUMU (2 u)

JlocTi>keHHUsT M OCHOBHBIE HANpaBJICHUS COBPEMEHHOMCENEKIHMH. Y ClexXu
TpaJAMLIMOHHON  cenekiuu. KJoHHpoBaHUE;TepaneBTUYECKOE KIOHMPOBAHUE.
Heanddepenuuanys COMATHYECKUX SIIEP B PEKOHCTPYUPOBAHHBIX KIIETKaX.
Knerounble TexHonoruu. I'eHeTHueckass WHXKEHEpHUs. 3HAUYCHHE CEJICKIUU
JUTSIpa3BUTHUSA CEJIbCKOXO3SIICTBEHHOTO IPOU3BOJICTBA, MEUIUHCKOH,
MUKPOOHOJIOTUYECKON U APYTUX OTpaCiIed MPOMBIIIEHHOCTH.
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11 KJIACC
(3 yaca B Hezento, Bcero 99 4.)

Yacrel
YUYEHUE Ob 5BOJIIOLINN OPTAHMYECKOI'O MUPA(49 u)
Pazmen 1
3AKOHOMEPHOCTH PA3ZBUTUS KUBOH
MNPUPOJABI.IBOJIOIIMOHHOE YUEHME (26 u)
Tema 1.1

MCTOPHS ITPEJICTABJIEHUI O PABBUTUH XKU3HU HA 3EMJIE(3 u)

YMo3putenbHble  KoHUenuuu  AHTHYHOCTH: [ludaropa, Owmmnenokia,
Hemoxpura, [unmokpata wu gp. Kpeanmonusm.I'ocnmoacTBO B Hayke
IpeCTaBICHUNA 00 «M3HAYalIbHOM 1€1eco00pa3HOCTU» UM HEU3MEHHOCTH >KHUBOM
npupoasl. Bemukue reorpaduyeckue OTKphITHS. Pa3Butue Ouonorun B
nonapBuHOBCKui mepuona. PabGorer K. JluHHes 1Mo cucTeMaTWke pacTeHUNH
YKWBOTHBIX; MPUHIMNBI JIMHHEEBCKON cuctematuku. Tpyael JK. KioBee u K. ne
Cenr-Unepa. OomounonHas TteopusDK.-b.  Jlamapka. IlepBbie pycckue
HBOJIIOLIMOHUCTHI.

Tema 1.2

[MPEATIOCBIJIKM BOBHUKHOBEHW S TEOPUU Y. JJAPBUHA (2 1)

[Ipeanockuiku Bo3HUKHOBEHUS yuyeHus Y. JlapBuHa: TOCTH>KEHHS B 00JaCTH
€CTEeCTBEHHBIX HayK (I[UTOJIOTHS, AMOpuoyiorusi, (U3MKa, XUMHS, T€OJIOTHS,
onucareyibHble OOTaHWKAa HM300JIOTHs, CpPaBHUTEIbHAs aHATOMMS IMO3BOHOYHBIX,
NAJEOHTOJIOTHUS U JIP.); SKCIEeAUIMOHHBIA MaTepuan Y. /{apBuHa.

Tema 1.3

SBOJIIONMOHHA S TEOPUA Y. JAPBUHA (8 u)

Yuenue Y. JlapBuHa o0 HCKycCTBEHHOM OTOOpe. DOPMBIMCKYCCTBEHHOTO
orOopa: MeTomuueckuii W Oeccos3HarenbHBI  0TOOp.  KoppenstuBHas
u3MeHunBocTh. Yuenwe Y. JlapBuHa o0 ectecTtBeHHOM oOTOOpe. Bceeobmas
WHIUBUyallbHAas HW3MEHYMBOCTh, W30BITOYHAS UWUCIEHHOCTh IMOTOMCTBA U
OorpaHUYeHHOCTbpecypcoB. boppba 3a  cymiecTBoBaHME:  BHYTPHUBHIOBa,
MEXBUJIOBasE W Ooprba ¢ abuoTHuecKUMHU (PaKTOpaMu; €CTECTBEHHBIMOTOOP.
O6pa3zoBaHue HOBBIX BUIOB.

Tema 1.4

COBPEMEHHbLIE IMPEJICTABJIEHUA O MEXAHU3MAXHU
3AKOHOMEPHOCTAX 9BOJIOLHWN. MUKPOSBOJIFOLMA(13y)

Bua — sneMeHTapHasi SBOJMIIOLMOHHASA €IWHULA; KPUTEPUU U TE€HETUYECKas
uenoctHocts.  llomynsiumoHHass — CTpykTypa  BuAa; reorpaduueckas U
DKOJIOTMYECKAss  W30JIAIMUS, OrPaHUYEHHOCTh  paguyca  WHIUBHAYaJbHOU
aKTUBHOCTH. DOpPMHUpPOBAHME CHUHTETHYECKONW TEOPHUHU HBOJIIONMHU. |'€HETHKa |
ABOJIIOLMOHHAs Teopus. llomynsuuss — 3yemMeHTapHas 3BOJOLMOHHAsCAUHULIA.
['enodonn momynsauuid. MneanbHble U peajbHble MOMYJISALUMU (3aKOH Xapau —
BaiinGepra). ['eHeTndyeckue mporecchlB MOMyNALMsIX. Pe3epB HacleACTBEHHOMN
u3MeHYuBocTH  momyisinuil.  DopMbl  ectecTBeHHOTOo  oTtOopa.  Dopmbl
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€CTECTBEHHOTO OTOOpa: JABIKYIIMHA, CTaOMIM3UPYIOUIMH U  pa3pbIBAIOIINN.
[TonoBoit oTOop. IlpHUCOCOOIEHHOCT, OpPraHU3MOB K Cpele OOUTaHUSKAK
pe3ynbTaT AEUCTBUSI eCTeCTBEHHOTro oTOopa. IIpucrnocoOuTtenbHbie 0COOEHHOCTU
CTPOEHHUS, OKpAaCKH Tella M TMOBEICHUSIKUBOTHBIX. 3a00Ta O MOTOMCTBE.
OTHOCHUTENIBHBIN XapaKTEePHPUCTIOCOOIEHHOCTH OPraHu3MoB. MUKpPOIBOIIOIMS.
CoBpeMeHHble mpejacTaBieHusi o BugooOpazoBanuun (C. C. Yerepukos,U.
W.Ilmaneraysen). Ilytu u  ckopocTh BHI000pa3oBaHus; reorpaduyeckoe
(aUTOonaTpUYEcKoe) M DKOJOTMYECKoe (CHMMaTpUuecKoe) BHUA000pa3oBaHUE.
DBOJIONMOHHASA POJE  MoauduKamuii,; (PU3MOIOTHIECKUE aJanTanii. | eMITbl
ABOJTIOITUH.

Pa3nern 2

MAKPOSBOJIKOIIA L. BI/IO{IOFI/I‘IECKHEHOCJIEI[CTBI/IS[
INPUOBPETEHUAIIPUCIIOCOBJIEHUU (23 1)

Tema 2.1

I'JTABHBIE HATIPABJIEHU S BUOJIOI MYECKOM 3BOJIFOLINN(11 )

['maBHBIE HaIIpaBJIEHUS 3BOJIIOLMOHHOTIO Ipolecca. bruonornyeckuii nporpecc
u 6uonoruueckuii perpecc (A. H. CesepuoB). Ilytu goctmxenns Onoioruyeckoro
nporpecca. Pe3ynabTarel 3BOJMIONMH: MHOroo0Opasue BHJAOB, OpraHudeckas
1eJ1eCO00Pa3HOCTh, IOCTENEHHOE YCI0KHEHNE OPTaHU3allHH.

Tema 2.2

I[IYTU JOCTNXKXEHMA BUOJIOI'MYECKOI'O ITPOI'PECCA (12 u)

MakpoaBostorusi. AporeHes; CylmHOCTb apoMOP(HBIXU3MEHEHUN U UX POJb B
HBONIIONMHU.  BO3HUKHOBEHHME  KPYMHBIXCUCTEMATUYECKUX  TPYHI  KUBBIX
OpraHu3MOB. AJIJIOT€HE3 HIIPOTrPECCUBHOE MPUCHOCOOIEHUE K OMNpeeIeHHBIM
ycioBusMcylectBoBanus. Kararenes kak ¢opma JOCTUKEHUS OMOJIOTHYECKOTO
IPOLBETAHUSI TPYNIl OpraHu3MoB. (OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLMU:
JUBEPreHIMs, KOHBEPIreHIMs, NapajUIeIu3M; IPaBUJa SBOJIOLUW  TPYIII
opranu3mMoB. 3Hauenue paboTA. H. CeBepriosa.

Yacrell
PA3BUTUE OPTAHUYECKOI'O MUPA (21 q)
Paznen 3
PA3BBUTHUE ’KU3HU HA 3EMUJIE (11 u)
Tema 3.1

PA3BUTHE XMN3HU B APXEMCKOM U ITPOTEPO30MCKOMAPE (2 u)

Pa3Butue xu3HU Ha 3eMJie B apXEUCKOW 3p€; MEPBBIECIEIbI )KU3HU Ha 3eMIIE.
Crpomatonutel. Pa3Buthe xu3HM Ha3emiie B MpoTepo3oiickor spe. llosiBienue
MPEIKOB BCEX COBPEMEHHBIX THUIIOB OECMO3BOHOYHBIX >KMBOTHBIX. [ MIOTE3BI
BO3HUKHOBEHUS MHOTOKJIeTOUHbIX (3. I'ekkensb, M. 1. Meunukos,A. B. I1BaHOB).
[lepBbie xopmoBeie. HampaBieHUsT SBOJIONMUUHU3MINX  XOPIOBBIX;  OOIIas
XapaKTEePUCTHKA OecuepenHbIXx HOOOJIOYHUKOB. Pa3BuTHE BOJHBIX pPaCTEHUHU.
Havano mouBooOpa3oBaTeIbHBIX MPOIECCOB.

Tema 3.2

PA3BUTUE XWU3HU B MAJIEO30MUCKOU DPE (3 u)
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PazButue xu3HM Ha 3emiie B MaJ€030MCKON 3pe; Mmepuoau3alus manaeo3os:
KEeMOPHUICKHM, OPAOBUKCKUM, CUIYPUHCKHM, JICBOHCKUM, KapOOHOBBHIA U
NEPMCKUM TEPUOJIbI. DBOJIOIUS PACTCHUM; PUHUODUTHI, TMOSBICHUE TEPBBIX
COCYJIUCTBIXPACTEHU; MAIOPOTHUKHA, CEMEHHBIE MAOPOTHUKH, TOJIOCEMEHHBIE
pacTteHusi. BO3HMKHOBEHHWE  TIO3BOHOYHBIX:  OOINas  XapaKTepUCTUKA U
apoMopQo3Hbie YepThl kiaccoB PriObl, 3eMHoBoaHbIe, IIpecmbikaromiuecs.
['11aBHBIE HANpaBJICHUS SBOJIIOLMHA MO3BOHOYHBIX; XapaKTEpUCTHKA aHAMHHUUN U
aMHHOT.

Tema 3.3

PA3BUTHUE XXM3HU B ME3030MCKOU DPE (3 u)

Pa3utne xu3Hu Ha 3emsie B Me3o030iMckoi spe. IlosiBnenue wu
paclpOCTPAHEHUE  TMOKPBITOCEMEHHBIX  PAacTCHHH.  ODBOJIOLUUS  HA3€MHBIX
MO3BOHOYHBIX. BO3HUKHOBEHHE NTHUI] U MJIICKOMTUTAIONINX; 00IIasi XapaKTepUCTUKA
KJIACCOB NTHUIl U MIIEKONUTAOMMX. CpaBHUTENbHAS XapPAKTEPUCTUKA BBIMEPIINX
HMCOBPEMEHHBIX HA3€MHBIX MO3BOHOYHBIX. BBIMHpaHHE IPEBHUXTIOJIOCEMEHHBIX
pPacTeHUI U IPECMBIKAFOITUXCSI.

Tema 3.4

PA3BUTHUE XXN3HU B KAMTHO30MCKOM DOPE (3 u)

Pa3zButue kuM3HM Ha 3emiie B KaWHO30#MCKOMl »3pe. BypHoe paszBurue
[[BETKOBBIX PpACTEHUN, MHOrooOpa3ue HACEKOMBIX;MapauiesibHasi 3SBOIIOIHA.
Pa3BuTHe nmiuaneHTapHbIX MIICKOIUTAIONINX, OSBIICHUE XUIIHBIX. BO3HUKHOBEHNE
npumaToB./[peid MAaTEPUKOB, OJIEZICHEHMUS. OcHOBHBIE JTaIlbl
ABOJIIOUUPACTEHUN. OCHOBHBIE ATaIlbl SBOJIFOIIUY )KUBOTHBIX.

Pa3znen 4

MPOUCXOXKIAEHUE YEJOBEKA (10 1)

Tema 4.1

[TOJIOXKXEHUE YEJIOBEKA B CUCTEME XKMBOI'O MUPA (2 1)

Mudonoruyeckne ¥  pEIUTHO3HBIC TPENCTABICHUS  OMPOUCXOKICHUU
yenoBeka. IlpencraBnennss K. JluHHes O HPOMCXOXKICHUM — 4YEJIOBEKA.
Cucremarnueckoe nosnoxenue BugaHomosapiens B cucteme >KMBOT0 MUPA.

Tema 4.2

SBOJIOUA ITPUMATOB (1 u)

Pa3Butre mnpumaToOB: HaAMpaBJICHUS JBOJIONUM yejoBeka. OOmue npeaku
YyeJoBeKa M 4eJOBEKOOOpa3HbIX o00e3bsH.lIpu3Hakn W CBOWMCTBAa 4eEJIOBEKa,
MO3BOJISIFOIIME OTHECTH €r0 KPAa3JW4YHbIM CHCTEMATHYECKUM TpynnaM ILapcTBa
KUBOTHBIX.Il0osIBIIEHNE IEPBBIX IIpeacTaBuTeNIe cemerncTsa Jlroau.

Tema 4.3

CTAIMN 5BOJIIOLMN YEJIOBEKA (5 4)

Craguy 5BOJIIOLIMK YEJIOBEKA: JIPEBHEHINIMN YEJIOBEK,IPEBHUM YEJIOBEK,
nepBbie COBpeMeHHbIe miofau. [lomymsimonHas cTpykTypa Buaa Homosapiens;
YeJI0BEUECKHE Pachl; pacooOpa30BaHUE; SAMHCTBO MPOUCXOXKAeHUs pac. CBoiCTBa
YEJIOBEKa KaK OMOCOIMAIBHOTO CymiecTBa. JIBMxKyiue cuibl aHTpororeHesa. @.
DHrenbe 0 posid TpyAa B MPOIIecce MPEeBPANICHUSIO0E3bsIHBI B UeJoBeKa. Pazputue
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YICHOPA3eIbHON peUur, CO3HAHUS M OOIECTBEHHBIX OTHOIICHUI B CTAHOBIICHUU
yenoBeka.Poiib Tpyaa B mporiecce mpeBpalieHus 00e3bsiHbI B YeJIOBEKA.

Tema 4.4

COBPEMEHHBIN DTAII SBOJIIOLNN YEJIOBEKA (2 u)

CoBpeMEeHHBIH ATall 3BOJIIOLIMHU YeJI0BeKa. B3auMOOTHOIIIEHUE COLUAIBHOTO U
OMOJIOTMYECKOTO B JBOJIOIMHU YelioBeKa.UYeloBedueckue pachl, HUX €IUHCTBO.
Kputnka pacusmMa M «COIMAIBbHOTO JapBHUHU3MAa». AHTHHAy4YHas CYIIHOCTb
«COLIMAIHOTOJJaPBUHU3MA» U pacu3Ma. Benyias posib 3aKOHOB OOIIECTBEHHOM
JKU3HU B COLMAIIBHOM MPOTrPECCE YEIOBEUECTRA.

YUactslIl
B3AMMOOTHOIIEHWA OPTAHU3MA U CPEJIbI
(29 4)

Paznen 5

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

Tema 5.1

CTPYKTYPA BUOC®EPHI (2 u)

buocpepa — xuBas oOosouka miuaHeTel. YueHue o Ouochepe B. U.
Bepnanckoro. I'panunel 6mocdepnl. Ctpykrypa Ouocdepnl. KocHoe BeriecTBo
ouoceprl. ATmMochepa: Ta30BBII COCTaB; HUCTOYHUKUM U 3HAYECHHE Ta30B
atMocdepsl. ['mapocdepa:Bogsl MUPOBOTO OKeaHa, IMPECHOBOJHBIE BOJIOEMBI,
poib B Ouochepe. Jlurochepa u OMOKOCHOE BemeCTBO  Ouocdepsl.
JKuBbieopranusmbl (’KMBOE BEIIECTBO), BUJOBOM COCTaB, pasHOOOpa3veu BKJaj B

ouomaccy.
Tema 5.2
KPYT'OBOPOT BEHIECTB B ITPUPO/IE (3 u)
I'maBHas ¢yHkous Ouocheppl — KPYroBOPOT BEIIESCTB  BIPHPOJIE:

KPyTrOBOPOT BOJIbI, YIJIepoza, a30Ta, cepbl U (pocdopa.3HaueHne KPyroBOPOTOB B
peoOpa30BaHUH TUIAHETHI.

Pa3nen 6

ZKU3Hb B COOBHIECTBAX. OCHOBBI 9KOJIOT'UM(11 u)

Tema 6.1

NCTOPUS ®OPMHUPOBAHU COOBHIECTB XXUBBIXOPI"AHU3MOB
2 9)

Hcrtopust dhopMHupoBaHUsS COOOIIECTB JKUBBIX OpPraHU3MOB. [ eosiormueckas
UCTOPHUS MaTEPUKOB; H3OJIAIHS, KIIMMATHYCCKUE YCITOBHSI.

Tema 6.2
BUOT'EOI'PA®UA. OCHOBHBIE BMOMBI CYIH (2 1)
buoreorpadusi. buoreorpaduueckue obacrtu: HEapKTHUYeCKasl,

najeapKTUYeCKas, BOCTOYHAs, HeOoTpomuyeckas, d(Horckas W aBCTpaIHiicKas
obnactu. OcHoBHble Ouombl cymu(um MupoBoro okeana). CXoiCTBO OHOMOB
pa3IMyYHBIX 00acTel;

Tema 6.3

B3AUMOOTHOIIEHMA OPTAHU3MA U CPEJIBI (2 u)

23



VYuenue o OwmoreorieHo3ax B. H. CyxaueBa. EcrecTtBennpie cooOrmecTBa
KUBBIX  OpraHu3MoB. buoreoinenos: OuoneHo3 udIKoTon. KoMIOHEHTHI
OMOreo1eHO30B: MPOAYIIEHThl, KOHCYMEHTBI, PEeIylEHThl. BHOIEHO3bI: BUIOBOE
pazHooOpasue, MIIOTHOCTHIIOMYJIAIHMI, Onomacca.

AlGuoTtnueckue Qakrtopbl cpenapl. Ponb TemmepaTypbl, OCBEIIEHHOCTH,
BIQXHOCTM W JApyrux (akTopoB B  KU3HENAEATEIBHOCTH  COOOIIECTB.
NHTEeHCUBHOCTD JielicTBUS (DakTOpa; orpaHuduBaronui daktop. Bzaumoneictaue
(bakTOpOB Cpe/Ibl, IPEETbl BHIHOCIMBOCTH.

buotnueckue ¢akropel cpeapl. WHTerpamus Buma B OMOIICHO3E;
’KOJIOrMYecKkue HUIM. Llenn m cetn nmuTaHus. DKOJOTHYecKas MUpPaMHia YHCell
ouomaccel, sHeprud. (CMeHa OHOUEHO30B. IIpUumHBI CMEHBI OHOLIEHO30B;
(bopMHpOBaHKE HOBBIX COOOLIECTB.

Tema 6.4

B3AUMOOTHOIEHUA MEXAY OPITAHU3MAMMU (5 u)

@opMbI B3aMMOOTHOLIEHUI MEXAy opraHu3Mamu. [103UTHBHBIE OTHOLICHUS
— cuMOuMo03: Koomepanusi, MyTyallu3M, KOMMEHCAIU3M. AHTHOMOTHYECKHE
OTHOUICHUS: XHWIIHUYECTBO, IIapa3uTU3M, KOHKypeHuus. lIpoucxoxiaeHue u
’BOJIIOLMSA NTapa3uTu3ma. HeliTpanpHble OTHOIIECHHS — HEUTPAIIU3M.

Paznen 7

BUOC®EPA N YEJIOBEK. HOOC®EPA (8 u)

Tema 7.1

BO3JEMICTBUE YEJOBEKA HA IIPMUPOJIYB  IIPOIIECCE
CTAHOBJIEHU S OBIIECTBA (2 1)

AHTponoreHHble (PakTopbl BO3AEHCTBUA Ha OMOLIEHO3bI (POJb 4YEOBEKa B
npuposie). Ponap maneonMTHYECKOro YeIoBeKa B HUCUE3HOBEHHHM KPYIHBIX
TPAaBOAHBIX M XHUIIHUKOB. Hauyano smoXxu TpPOHW3BOJACTBA MNHUIIM B HEOJHTE.
[Tonceunoe 3emiueaenue u Boinac ckora. Yuenue B. M. Bepraackoro o Hoocdepe.
AHTPOIOLIEHO3BI.

Tema 7.2

[MPUPOAHBIE PECYPCBIN X UCTIOJIb3OBAHUE (2 1)

MuHepainbHble, HEPreTUYEeCKMe M IMHILEBbIE pecypchl. Hewncuepnaembie
pecypchl: KOCMHUYECKHE, KIMMAaTUYECKUE U BOAHBIE pecypcbl. OTHOCUTEIBHOCTD
HEUCYEPIAeMOCTH  pecypcoB. Vcuepnaemble  pecypchl:  BO300OHOBIISIEMbIE
(Tut0I0pO/IME TOYB, PACTUTENBHBIM W JKUBOTHBIM MHUP) U HEBO30OHOBIISIEMBIC
(Hed1h, a3, yroiib, pybl) peCypcCHhl.

Tema 7.3

[TIOCJIEJICTBUSA XO3A1MCTBEHHOU JEESTEJILHOCTU
YEJIOBEKA JUISI OKPYKAIOILEM CPEJBI (2 u)

3arpsisHeHre Bo3ayxa. [IpuuuHBI 3arpsi3HEHUST BO3JyXaW HUX MOCIEICTBUS
(yBenmnuenue coxaepxkanusi SO, u CO, W BIMSHME Ha KIUMAT). 3arpsi3HEHUE
MPECHBIX BOJ U MUPOBOTO OKeaHa. AHTPONOTEHHbIE U3MEHEHHUS TTOYBBI; 3PO3Us,
dbopMupoBaHUE TTPOBATLHO-TEPPUKOHOBOTO THIAa MECTHOCTH. BimsiHMEe yenoBeka
Ha PACTUTENbHBIA W KUBOTHBIM MHp; COKPAIIEHWEBUIOBOIO pa3HOOOpa3us
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KUBOTHBIX, pa3pyllE€HUWE ceTed MuTaHud M OWoueH030B. PagunoakTuBHOE
3arps3HEHUE.

Tema 7.4

OXPAHA [TPPO/IbI " I[TEPCIIEKTHUBBI
PAIIMOHAJIbBHOI'OITPUPOAOITOJIB3OBAHUA (2 u)

[IpoOnemMbl  panMOHAIBHOTO MPUPOJOMNOIB30BAHUS, OXPAaHbl PUPOJBIL:
3alMTa OT 3arps3HCHUI, COXPAHEHUE OSTAJIOHOB M MAMSATHHKOB HPHUPOJBI,
oOecrieueHrue TPUPOAHBIMU pecypcamu HaceneHus Turanetsl. [IJIK. Oumctka
BBIOPOCOB U CTOKOB, OMOJIOrMYECKHE METO/bl OOpHOBI ¢ BpenuTeasiMu. Mepsl 1o
00pa30BaHMIO IKOJOTHYECKIX KOMIUIEKCOB, HIKOJIOTMYECKOE 00pa30BaHuUe.

Pa3nern 8

BUOHHUKA (5 u)

Hcnonp30BaHne YEIOBEKOM B XO3SWCTBEHHOW JAESITEILHOCTH TPUHITUIIOB
OpraHM3alMd PACTCHHA W JKUBOTHBIX. DOpPMBI KHBOTO B MPUPOJAE M WX
IIPOMBINIJICHHBIE AHAIOTH (CTPOUTEIBHBIC COOPY)KEHUS, MAIIHHBI, MEXaHU3MBI,
npuOOPHI U T. 1.).
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3. TEMATUYECKOE IIJTAHUPOBAHUE

10 KJIACC
Ne Pasznen Tema KoJu-Bo
n/n 4acoB
1 Bgenenue Bgenenue 1
Yacts 1. [IpoucxoxkaeHue 1 HaYaJbHbIE 3TAllbl PA3BUTHS KU3HH HA 3emMile 12
2 Pa3zoen 1. MuorooGpa3zue xxuBoro mupa. OCHOBHBIE CBOWCTBA KUBOU MaTepuu (5 )
3 Pa3zoen 2.Bo3nukHoBeHue xu3Hu Ha 3emie (7 4)
Yacrs II. YueHue o KiIeTke | 37
4 Pa3zoen 3. Xumuueckas opranuzanus kietku (13 u)
3) Pa3zoen 4.Peanuzanus HacieacTseHHOM uHpopmaru. Meradonusm (8 )
6 Pazoen 5.Ctpoenue u pyHKIUN KIeToK (16 )
Yacrs 111. PazmHoKeHNEe M pa3BUTHE OPraHU3MOB ’ 27
7 Pazoen 6. PazmHoxeHne opranuzMos (7 1)
8 Pa3zoen 7 NunuBuyanbpHOE pa3BUTHE Opranu3mMoB (19 q)
Yacte IV. OCHOBBI TeHETHKH U CeJIeKIUH \ 25
9 Pa3zoen 8. OcHOBHBIE MOHATHS TEHETUKH (2 4)
Pa3zoen 9. 3axoHOMEPHOCTH HacyieI0BaHus MpU3HAKOB (12 u)
10 | Pazoen 10. 3akOHOMEPHOCTH U3MEHYUBOCTH (6 )
11 | Pazoen 11. OcHoBbI cenekuuu (5 4)
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11 KITACC

Ne Paszpnen Tema KoJu-Bo
n/n 4acoB
Yacrp 1. Yuenne 00 3BOJTIOLHN OPraHMYECKOr0 MUpPa 49
1 Pa3zoen 1. 3axkOHOMEPHOCTH Pa3BUTHUS KUBOU MPUPOIBI. DBOIIOLNUOHHOE YUeHHE (26 1)
2 Pa3zoen 2. MakposBostonus. bruogorndeckue nocaeacTBUs IprHoOpeTeHus Mpucroco0aeHui (23 1)
Yacrs 1. Pa3BuTHie OpraHn4ecKkoro Mupa \ 21
3 Pa3zoen 3. Pazsutue xu3nu Ha 3emute(11 )
4 Pa3zoen 4. ITpoucxoxaenue yenoBeka (10 )
Yacrs I11. B3anuMooTHOIIEHNSI OPTAaHU3MA U CpPe/ibl \ 29
3) Pa3zoen 5. buocdepa, ee ctpykrypa u GyHKIUU(S )
6 Pazoen 6. Xuznp B coobmectBax. OcHOBBI 3kosoruu (11 )
7 Pa3zoen 7. buochepa u uenosek. Hoocdepa (8 u)
8 Pa3zoen 8. buonuka (5 )
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