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Ilnanupyemsbie pesyabTaTsl ocBoOeHHS 00y4YaOmMUMHCH 0CHOBHOM obpa3oBaTe/bHOl
NporpamMmMel cpe/iiero obmero o6pazoBanus

1. IlnanupyembIe IMIHOCTHBIE PE3yIbTATHI 0CEOECHHST 0011

JIMYHOCTHBIE pe3yaLTaThl B chepe oTHomienmii oGyuawmmxcs K celde, K cBoemy
3A0POBLI0, K MO3HAHHIO cefs:

—  OpHEeHTaIMs 00yJaroImuXes Ha JOCTHKEHHE THYHOT0 CYACTbhS, PEATH3AIIHIO TO3UTHBHELIX
KH3HCHHBIX IIEPCIEKTUB, HHHUIMATHBHOCTD, KPCAaTHBHOCTB, TOTOBHOCTHE H CIIOCOOHOCTE K
JITIHOCTHOMY CaMOOIPE/IENIEH IO, CIOCOOHOCTE CTABHTE LE/IH | CTPOHTE JKH3HEHHEIE IIJIAHBI;

— TOTOBHOCTE H CHOCOGHOCTH 0OECIEYHTE cefe M CBOMM BIH3KHEM JIOCTOMHYIO JKH3HBL B
IIpoIecCe CaMOCTOATENRHOMH, TROPYECKOH H OTBETCTREHHOM ACATEILHOCTH;

— TOTOBHOCTE H CIIOCOOHOCTh OOYYAlOIHXCS K OTCTAHBAHHIO JIAYHOLO JIOCTOHHCTBA,
COOCTBEHHOT0 MHEHHS, TOTOBHOCTE H CIIOCOBHOCTE BEIPAOATHIBATE COOCTBEHHYIO MO3MITHIO TIO
OTHOIICHHIO K OOINECTBEHHO-IIOIATHYECKMM COOBITHSIM NIPOLLIOTO0 M HACTOSAINEr0 HAa OCHOBE
OCO3HAHHA ¥ OCMBICIICHHS HCTOPHH, JIyXOBHBIX IIEHHOCTEH H JOCTHKEHMIT HaIei CTpaHBI;

— TOTOBHOCTE H CIOCOOHOCTL OGYYaloIpxcs K CaMOPa3BHUTHIO M CAMOBOCHUTAHHIO B
COOTBETCTBHH C OOLIECYETOBEYECKUMH IIEHHOCTAMHA M HIcalaMi TPayKAaHCKOro obImecTra,
OTPeOHOCTH B (hH3HYECKOM CaMOCOBCPIICHCTBOBAHMH, 3aHATHSIX CIIOPTHBHO-0310POBHTENLHOM
IEeATEIBEHOCTRIO;

— TpHHATHE W pealM3aldsd LEHHOCTEH 3M0poBOro u 6Ge30macHoro obpaza KH3HH,
OepeiHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (hH3MYeCKOMy K
IICHXOJIOTHYECKOMY 370POBBIO;

—  HOHPHATHE BPEIHBIX NIPHBBIYCK: KyPEHHS, YIOTPEOIEHHS alKoros, HapKOTHKOB.

JIngHocTHBIE pe3yabTaThl B cdepe 0OTHOMEHHI 00y9aIOIHXCH € OKPY:KAIIMHMHA
JIIOIbMH:

— HPaBCTBCHHOC CO3HAHHE M IIOBEJICHHC HAa OCHOBE YCBOGHHS OOIIEYENOBEUECKHX
IEHHOCTEH, TOJIEPAHTHOTO CO3HAHHS M IIOBEINCHHS B IIOMUKYJIBTYPHOM MHpPE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH THAJIOT C IPYTHMH JIFOJBMHE, JOCTHTATh B HEM B3aMMOIIOHUMAaHHS, HAXOUTh
001Ke eTH B COTPYAHWYAT UL MX JOCTHKCHUS,

—  IPHHSATHE TYMaHMCTHYECKHX  IEHHOCTEH, OCO3HAHHOE, YBAXKHTENIBHOE U
I00porKenaTeIbHOE OTHOIIEHHE K ApYrOMy 4€JI0BEKY, €r0 MHEHHIO, MHPOBO33DEHHIO;

—  CIIOCOOHOCTE K COTICPEKMBAHMIO H (POPMHPOBAHHE IO3MTHBHOTO OTHOIICHHS K JOMISIM, B
TOM HHCIIC K JIMUaM C OrPAHHYCHHBIMH BO3MOKXHOCTSIMH 3/I0POBBS M MHBAIAIAM; GEpEKHOE,
OTBETCTBEHHOC W KOMIIETEHTHOE OTHOIICHHE K (H3MYECKOMY H IICHXOTOTHYECKOMY 30POBBIO
APYrUX JIFOACH, YMEHHE OKa3hIBATH NIEPBYO IOMOIIb;

—~  (opMHpOBaHHE BBIDQXKCHHOW B MOBENCHHH HPABCTBEHHOM MO3ULIWH, B TOM YHCJE
CIIOCOOHOCTH K CO3HATENBHOMY BBIOODY 100pa, HPAaBCTBEHHOrO CO3HAHHS M TOBEICHMS HA
OCHOBE YCBOCHHs OOINEYENOBEYECKHX IEHHOCTEH M HPABCTBEHHEIX YyBCTB (UECTH, JIONTA,
CIIPaBEUTHBOCTH, MHIIOCEPAUS B APYIKETOOHS);

— Pa3sBHTHE KOMIICTCHIHH COTPYAHHYECTBA CO CBEPCTHHKAMM, OETBMH MIIAIIIETo
BO3pacTa,  B3pOCHBIMH B o0pasoBaTenbHOM,  ofIecTBeHHO  monesHoM,  yueGHo-
HCCIIE/IOBATENIbCKOH, IIPOEKTHON U IPYTHX BHIAX JEATEIHHOCTH.

JIu4nocTHBIC pe3yabTaThl B cdepe oTHOMEHHH 00y9AOIHXCH K_OKPYKAIIEMY
MHDY, JKHBOI HpHPOIe, XYA0KeCTBEHHOH KYIbLTYpeE:

— MHPOBO33pEHHE, COOTBETCTBYIOINEE COBPEMEHHOMY YPOBHIO pa3BHTHS HayKH,
3HaYMMOCTH HayKH, TOTOBHOCTh K HAyYHO-TEXHMYIECKOMY TBOPYECTBY, BIAJECHHE HOCTOBEPHOM
uHpopMalKell 0 MepeoBBIX JOCTIKCHHAX H OTKPBITHAX MHPOBOM M OTEUCCTBEHHOM HAYKH,
3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUAX 00 yCcTpoiicTBe Mupa U 00IIeCcTRa;




— TOTOBHOCTE H CHOCOOHOCTE K 06pA30BAHMIO, B ToM HHCTIE caM000pa3oBaHMIO, Ha
UPOTAKCHUA BCCH JKM3HH; CO3HATENBHOE OTHONICHHE K HENPEPLIBHOMY 00pa3oBaHMI0 Kak
YCIIOBHIO YCHEMHOHK NPpodecCHOHANBHOM 1 06IIeCTREH O] JEATEIIEHOCTH;

— OKOJIOTHYECKad KynbTypa, OepekHOe OTHOICHHS K POIHOM 3€MIle, MPHPOTHEIM
Gorarcream Poccru ¥ Mupa; momumanmme BiHsHIS COLHANBHO-35KOHOMHYECKHX MPOLECCOB Ha
COCTOSHHMC MPHPOIHOH M CONMANBHOM CPENBI, OTBETCTBEHHOCTL 38 COCTOSHHE IIPHUPOIHBIX
PECYPCOB; yMEHHs H HaBBIKH DPasyMHOTO HIPHPOZIOIOIB30BAHHS, HETEPIUMOE OTHOIICHHE K
OCHCTBHAM, TPHHOCSIIHAM BPELl SKOIIOTHH; NpUOOpEeTeHHe OIBITa SKOJIOIr'0-HallpaBIeHHO
NEeATENBHOCTH;

— OCTCTHYECKOC OTHOIICHHMS K MHpY, TOTOBHOCTH K OCTETHYECKOMY 00yCTpoHCTBY
cobcTBeHHOTO OEITA.

2. Ilnanupyembie MeTanpeaMeTHbIe pesyabTaTel ocBoenns QOII
Metanpenmersste PE3yJIbTaTEl OCBOGHHS OCHOBHOM 06pa3’oBaTebHOM TIPOTpaMMEI
TIPE/ICTABNCHEI TPEMS I'PYIIIIAMH YHHBEPCATBHBIX YUeGHBIX neucteuii (YY]I).

2.1. PeryastuBHbIe YHHBepcaJIbHEIEe yyeOHbIe NeificTBHSA
Beimycknuk mayunres:

~  CAMOCTOATEIIRHO ONPENeNATh LEJH, 3ajaBaTh [ApaMeTpPEl 1 KPHTEPHH, II0 KOTOPBIM
MOKHO ONPENSNHTD, 9TO IENb JOCTUTHYTA,

—  OUCHHBATH BO3MOXHBIE IOCICACTBHS JOCTHKEHHS TIOCTABIEHHON LIeH B HeATENbHOCTH,
COOCTBEHHOM KU3HU U KH3HHA OKPYKAFOIIUX JIFO/ICH, OCHOBBIBA’ICH HA COOOPAKEHHUAX STHKH K
MOpaJIy;

— CTaBHTh B QOPMYIHpPOBaTH COGCTBEHHBIE 3a1ady B 00pa3oBaTenbHON JeATeIBHOCTH U
KU3HEHHBIX CUTYaI[HAX; '

~ OUCHHBATH DECYpCEL, B TOM 4YHCIE BPEMA H JAPYTHe HeMaTepHabHBIE peCypCEHl,
HEOOXOIMMBIC TSt OCTHIKEHHUS OCTABIEHHOM LENH;

— BBIOWpaTh IyTh JOCTHKEHHS [N, IUIaHMPOBaTk PEMICHHE IIOCTABICHHBIX 3a/ad,
ONTHMH3HUPYS MaTepPHAIbHEIE W HEMaTEPHAILHBIE 3aTPaThL;

—  OpPraHH30BBIBATH I(P(PEKTHBHBIH IOMCK DPECYPCOB, HEOOXOMMMEIX IULS JOCTHKECHHUSA
IIOCTaBJICHHOH LIeNH; ;

—  COHOCTABJIATDH ITOMYYECHHEIH PE3yNbTAT JeSTEIBHOCTH C IOCTARICHHOM 3apaHee MEebHo.

2.2. IlosnaBaTe/IbHEIE YHUBEPCATbHLIC YaeOHbIe JeHCTBHS
BeImmyckHUK Hay9HTCS:

—  HCKaThb ¥ HaXONHUTH 0000IIEHHEIE CIIOCOOB! PEIIEH)S 3aad, B TOM YHCIIE, OCYIIECTRISATh
Pa3BEPHYTEIH HH(OPMAIlMOHHBIA IIOMCK H CTABHTH HA €r0 OCHOBE HOBEIC (yuebHBIE H
[03HaBaTeIbHbIE) 3a/1a9H; »

— KpUTHYCCKH OLCHHBATE M HHTEPHPETHPOBATE MHAOPMAILMIO € pAasHBIX IO3MIHIA,
pacio3HaBaTh ¥ QPHKCHPOBATE IPOTHROPEYHS B HHPOPMAIHOHHEIX HCTOUHHKAX,

—  HCIOIB30BaTh PA3jIMYHBIC MOJEIBHO-CXEMATHYECKHE CPEACTBA JUIS IIPENCTABICHHS
CYUIECTBEHHBIX CBS3€H H OTHOLICHHH, a Takke NPOTHBOPEYMH, BBIABICHHBIX B

HH(OPMAITHOHHEIX HCTOUHHMKAX;
— HaxOJWUTh U IPHBOJUTH KPHTUYECKHE API'yMEHTE B OTHOIUCHHH NEHCTBHM M CYKIEHHIT
ApYToro; CHOKOWHO H pa3yMHO OTHOCHTBCS K KDHTHYECKHM 3aMEYaHHSM B OTHOINEHHH

coGCTBEHHOTO CYXJICHHA, pacCMaTpUBaTh UX KaK pecypc coOCTBEHHOTO Pa3BHTHA,



—  BRIXOIUTE 33 paMK¥ y4eOHOIO MpejMeTa W OCYINECTBILITH LE/ICHANIPABNEHHBIA TTOHCK
BO3MOXKHOCTEH’ ISl IIMPOKOTO IIEpeH0ca CPECTB | CII0coGoR IeHCTBHS,

—  BHICTpauBaTh HHIMBHAYaNbHYIO 06pa30BATEIbHYIO TPacKTOPHUIO, YUHTEIBAS OTPAHHYEHHUS
CO CTOPOHBI APYTHX Y9ACTHHKOB H PECYPCHBIE OrpaHUYEHUS;

~  MCHATE M yACPKUBATh PasHbIe IIO3HIIHHN B [I03HABATEILHOI IEATENEHOCTH.

2.3.  KoMMyHHKATHBHBIE YHHBEpCaIbHbIC yueOHbIE gelicTBHY
Bbinycknuk Hayuntes:

—  OCYIIECTBIIATH JENMOBYIO KOMMYHHKAIMIO KaK CO CBEPCTHUKAMH, TaK H CO B3POCIIBIMH
(Kax BHYTpH 06pa3oBaTeInHOi OpTaHHM3alliH, TaK U 34 €€ IpefeNaMu), HOAOUpATh HapTHEPOB
AJI NENOBOM KOMMYHHKALMH HCXONS M3 COOBOpakeHHH pe3yIbTATHBHOCTH B3aUMOJIEHCTBHS, a
HE JIMYHBIX CHUMIIATHIA; ‘ | '

— TIpH OCYINECTBICHHH IDYNIOBOH pabGOTHI GEITH Kak PYKOBOIHTENIEM, TaK H YICHOM
KOMaHJIBI B PasHBIX POIIX (TeHepaTop wielf, KPHTHK, HCIIONTHUTENb, BBICTYNAMIAHN, SKCIEPT U
T.1.); ,

— KOOpIMHHPOBATE H BBHIONHATE DPafoTy B yCIOBHSX PEaNbHOIO, BHPTYAILHOIO W
KOMOHHHPOBAHHOTO B3aHMOIEHCTBHS,

~  Pa3sBEpHYTO, JIOTHYHO H TOYHO H3JIAraTh CBOI TOUKY 3PEHHS C HCIIOIB30BAHHEM
aJleKBaTHEIX (YCTHBIX H IIHCBMEHHBIX ) S3BIKOBEIX CPEJICTB;

— PaclosHaBaTh KOH(IMKTOTEHHBIE CHTYAIHH - NpPeNOTBpaINaTek KOHGUIMKTEL [0 HX
aKTUBHOH ()asbl, BEICTPAWBATEL JENOBYID W 00pa3oBaTenbHyI0 KOMMYHHKAIMIO, H3Geras
JIMYHOCTHBIX OLICHOYHBIX CYKICHHI.

B pesynbrate m3ydenus yueGmoro npeamera «buosorus» Ha yposme cpenmero
ob6mero o6pazoBanus: ;
Boinycknuk Ha 6a30BoM ypoBHe HAYIHTCH:

—  PAcKphIBaTk Ha NpUMEpax poimb OHONOrMH B (HOPMHPOBAHHH COBPEMEHHOI Hay4qHOMH
KapTHHBI MHPA ¥ B IPAKTHYECKOH NE€ATETILHOCTH JIOIEH;

— [TIOHMMAaTh W OIHCHIBATE B3AMMOCBA3h MEXKIY €CTCCTBEHHBIMH HayKaMH: GHOTOTHEH,
(pusmKxolt, xuMueit; ycraHaBIHBATE B3aHMOCBS3b IPUPOIHEIX SBJICHHIA;

— TOHHMATL  CMBICH,  pasnu4aTh M  ONMCHIBATE  CHCTEMHYIO  CBSI3b MEKTY
OCHOBOMONATAIOIMME  GHONOTHYECKHMH TIOHSATHAMH: KIETKa, OpraHM3M, BHJ, 3KOCHCTEMA,
buocdepa;

—  HCIONBR30BATE OCHOBHBEIE METOIBI HAYYHOIO IO3HAHHWA B YYeOHBIX GHONOTHMYIECKHX
HCCIIC0BAHUAX, IIPOBOUTE SKCIIEPHMEHTBI 110 U3YYEHHIO OHONOTHYECKHX 0OBEKTOB | SBIICHHUH,
OOBSICHATD Pe3yNbTaThI SKCIIEPHMEHTOB, AHATH3HPOBATE HX, (OpPMyIHPOBATH BEIBOIEL,

—  $OpMyITHpOBaTh IHIIOTE3E! HA OCHOBAHHH IPEUIOKEHHON GHOTOrHIECKOH AH(OopMaHH
U TIpeJIaraTh BapHAHTHI IPOBEPKH HITOTE3; _ :

—  CpaBHHBaTh OHMONOrHYECKHe OOBEKTHI MEKTY cOOOM [0 3a7aHHEM KPUTEPHSAM, JIenaTh
BEIBOJ/IBI M YMO3AKIIOYCHMS HA OCHOBE CPABHEHHS, :

— ODOCHOBEIBaTh €IMHCTBO KHBOM H HEXHBOM MPHPOJBI, POICTBO IKHBBIX OpraHU3MOB,
B32HMOCBSA3H OPTraHU3MOB H OKPYKAFOIIEH CPe/ibl Ha OCHOBE OHOIOTMYECKHX TEOPHIE;

— IPHBOJHUTHL IPHMEPHI BEIIECTB OCHOBHBIX I'PYIII OPTaHHYECKMX COSIHHEHHH KIETKH
(6enkoB, AKHPOB, YTIEBOIOB, HyKIEHHOBEIX KHCIIOT);

—  Pacro3HaBath KJIETKH (IIPOKAPHOT H yKapHOT, PACTEHHH M )XMBOTHBIX) IO OMHCAHHIO, HA
CXEMaTHYECKHX H300paKEHMAX; YCTaHABIHBATH CBA3b CTPOEHMS M (BYHKIHH KOMIIOHEHTOB

KIIETKH, 000CHOBEIBATH MHOI"OO6pa.3PIe KIIETOK;
— Ppaclo3HaBaTh IMOIYISIHIO 1 OHOTOTHYECKHH BHI TIO OCHOBHBIM IIPH3HAKAaM,



—  ONHCHIBATH (BEHOTHII MHOTOKIETOYHBIX PACTEHHH M JKHBOTHEIX MO MOp(oNorHyeckomy
KPUTEPHIO;

—  OOBACHATH MHOTOOGpa3He OpPTaHH3MOB, IPUMCHAS SBOIIONHOHHYIO TEOPHUIO;

—  KIacCHQUIMPOBaTh GHONOIHYECKHe 00BEKTEI Ha OCHOBAHHH OIHOTO HJIH HECKOIBbKHX
CYMECTBCHHBIX NIPU3HAKOB (THILI MHTAHHS, CIIOCOGE] ABIXAHWS M Pa3MHOMKEHUS, 0COBEHHOCTH
Pa3BHTHS);

—  OOBACHATH IPUYMHEI HACTEICTBEHHEIX 3aboneBanmi;

—  BBUIBIATH H3MEHYHBOCT Y OPraHH3MOB; OOBICHSTE [POSBICHHE BHAOB M3MEHUYHBOCTH,
HCIIONB3YS 3aKOHOMEPHOCTH H3MEHYHUBOCTH; CPaBHUBATE HAaCJICICTBEHHYIO i}
HEHACJICIICTBCHHYIO H3MEHUUBOCTE,

— BBUBIATE  MOp(OIOTHYECKHE, dusmonornyeckme, mnosenenueckue amanTanum
OPraHH3MOB K Cpezi€ OOUTaHMA U AeHCTRHIO 9KOTIOTHYECKHX (haKTOpPOB;

—  COCTaBILATB CXEMEI IEPEHOCA BELIECTB H SHEPIHH B SKOCHCTEME (uenu mutanus);

— IPHBOJHTE JOKa3aTElbCTBA HEOOXOMUMOCTH COXpaHEHHs OuopasHOOOpasus juis
YCTOHYHBOTO Pa3BUTHS H OXPAHEL OKpYXKaloImeit cpepl; _

— ONCHHBaTk JOCTOBEPHOCTE OHOTOTHYECKOMH HHDOPMAIIMH, MOTYyYEHHOH M3 pasHEIX
HCTOYHHMKOB, BBUICIATH HEOOXONHMYIO HMH(OPMALHI s HCIONB30BAHHS €€ B y4eOHOI
ACATCIEHOCTH ¥ PEIICHHH NTPAKTHYECKHX 3a/ad;

— TPCACTAaBIAThE OHONOTHYECKy!0 HHMOpPMANHIO B BHJIC TEKCTa, Tabmuusl, rpaduxa,
AHATPAMMEL H JIENIATh BBIBO/IBI HA OCHOBAHMH IIPECTABIEHHEIX JaHHBIX;

—  OUCHHMBATH PONb NOCTHIKCHWH ICHETHKH, CENeKIMH, GHOTEXHOTOTHH B MPAKTHYECKO
ACATCIIEHOCTH YEI0BEKA H B COOCTBEHHOM IKH3HMU;

— OOBSCHATH HETaTHBHOE BIHSHHE BEINECTE (amKOromNd, HHKOTHHA, HAPKOTHYECKHX
BEIECTB) Ha 3apOJILITICBOE PA3BUTHE YeIOBEKA;

—  OOBSICHATE MOCTE/CTBAS BIHSHHS MYyTATEHOB : A

—  OOBACHATH BO3MOJKHBIE TIPHUHHEI HaCJICACTBEHHBIX 3ab0/IeBaHHiA.

Boinmycknuk Ha 6azoBoM ypoene TOJIYYHT BO3MOKHOCTD HAYYHTLCH:

— Oasamb HayuHoe obwAcHeHue GUONOZUYECKUM Gaxmam, npoyeccam, asienuam,
SAKOHOMEPHOCMAM, UCNONL3YA OuONO2UYecKUe meopuu (kiemounyio, 9BONIOYUOHHYIO), YueHUe O
buocgpepe, 3axonvr nacredcmeennocmuy, 3AKOHOMEPHOCIU UBMEHYUBOCINU;

—  XOpAKmepusosamyv COBPEMEHHblE HARPABTEHUS 6 PASEUMUU BUONOZUYU; ONUCLIBANb X
B03MOJICHOE UCNONBL30BANUE 8 NPAKINUYECKOU DeAMenbHOCH,

—  CpasHusame Cnocobbl Oenenus KiemKku (Mumos u metios);

— pewams 3a0auu Ha nocmpoenue pasmenma émopou yenu JTHK no npednoowcennomy
ppacmenmy nepeoti, uPHK (MPHK) no yuacmrky [JTHK;

—  pewamb 3a0auu Ha onpedeneHue KOMUMECMBA XPOMOCOM 6 COMAMUYECKUX U NONOGbIX
KRemKax, a maxsice 6 KiemKax neped Hawanom OeieHus (Meiioza unu MUmMosa) u no ez2o
OKOHYAHUU (015 MHO20KIEMOYHBIX 0P2AHUIMOE);

— pewame zenemutiecKkue 3a0quu HA MOHO2UOPUONOE CKpeujusanue, coCmasisims cxembl
MOHO2UOPUOHO20  CKPeujuBanus, NPUMEHSS - 3aKOHbL  HACTEOCMEEHHOCY U UCNONBL3YS
GUONO2UMECKYI0 MEPMUHOLOZWIO U CUMBOTUKY,

—  YCMAaHAGIueamv mun HAc1e008aHUS U XAPAKMEP NPOAEACHUS NPUSHAKA NO 3a0anHoil
cxeme pooOCIOGHOU, NPUMEHASL 3AKOHbL HACTEOCNEEHHOCI;

~  OYEHUBAMb. - PE3YIbmAmbl  63AUMOOCUCIEUS  uelo6eka U okpyocaioujell cpeds,
NPOSHO3UPOBAMY  603MOJICHbIE NOCIEOCMEUAL OeAMENbHOCIU 4ei06eKaA ONs CYUeCME08aHUs
omoensHbIx buoN02UYECKUX 06BEKMOE U YeTbix RPUPOOHBIX COOBUecs.

BoinyckHHK Ha yriyGaeHHOM ypoBHe HAY4HTCS: <=

—  OLCHMBAaTh POIb OHOIOrHYECKMX OTKPHITHH H COBPEMEHHEIX MCCIENIOBAHHI B Da3sBHTHHU

HayK{ U B NPAKTHIECKOH NESTENLHOCTH JTIONEH,



— OUCHMBATB POMe GHONOTHH B (GOpMHPOBaHHH COBPCMEHHOH HAYYHOH KapTHHEI MHpa,
TIPOTHO3UPOBATE IIEPCIIEKTHBEI PA3BHTHS Oronoruu;

—  YCTaHABIMBATH H XapaKTEpH30BATh CBS3E OCHOBOIOMATAKLINX GHOTOTHIECKHX TIOHSTHi
(kmeTka, opramusm, Bu, 9KocHCTeMa, Omocdepa) ¢ OCHOBOTIONTATAIOMUMY MOHATHSIMH JPYIHX
€CTECTBEHHBIX HAYK;

— ODOCHOBBIBATE CHCTEMy B3TIANOB Ha KHBYIO IIDHDONly M MECTO B Helf ueloBeka,
IPHMEHSA DHOTOTHYECKHE TeopHH, YHCHHSA, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHAMATE IPaHMIIBI HX
MPHMEHUMOCTH; _

~ TPOBOZHTE  y4eOHO-HCCICHOBATENECKYIO . JIeSTEBHOCTE 0 OHONOTHH: BEIABHIATEH
THIIOTE3BL, IIAaHHPOBATE paboTy, OTOMpaTh H IpeobpasoBkIBaTh HEOGXOMHMYIO uHpOopMaIHIO,
TPOBOMUTE  SKCHIEPUMEHTEI, HHTEPIPETHPOBATE PE3yNbTAaTEl, NENaTh BBIBOJABI HA OCHOBE
TOIYYECHHBIX PE3YIILTAaTOR; % 'y e o

—  BBUIBIATE M OOOCHOBEIBATH CYNIECTBEHHBIE 0COBEHHOCTH Pa3HBIX YPOBHEH OpraHM3aIiu
JKHU3HH; E o
~  YCTAHABIMBATE CBA3b CTPOEHHS H (DYHKIMH OCHOBHBIX GHOIOMHYECKHX MaKpOMOJIEKYI,
HX POIb B IIPONeccax KIETOYHOro MeTabonu3Ma;

— pemaTte 3amaYd Ha OmpejelcHHe- TOCIENOBATENRHOCTH HykiaeoTHnoB JJHK u wPHK
(MPHK), antukomonos TPHK, nocnenoBarensaocTn AMHHOKHCIIOT B MOTIEKyNe Oelka, IpuMeHsis
3HAHUS O PeakIHsIX MaTPHYHOTO CHHTE3a, FeHETHIECKOM KO/IE, NPHHIHIIE KOMIITIEMEHTaPHOCTH;

— Zcnath BBIBOXBI 00 M3MEHEHHAX, KOTOPHIE IPOU3OUIYT “B TPOLECCAX MATPHUHOTO
CHHTE32 B CJTy4ac H3MEHCHHS I0CIIeIOBATENBHOCTH HYKIEOTHIOR HHK;

— CpaBHHMBaTh (asbl NeNCHHs KIETKH; pellaTh 3aiaud Ha OIIPEJICICHHE W CpaBHEHHE
KOIIMYECTBA I'CHCTHYCCKOTO Martepuana (xpomocom m JIHK) B kierkax MHOTOKJIETOYHBIX
OpPraHU3MOB B Pa3HbIX (a3ax KIETOYHOTO MHKIA;-

~ BBUIBILITL CYIICCTBEHHBIC NPH3HAKM CTPOEHHS KIETOK OPraHM3MOB PasHBIX IapcTB
JKHBOH NPUPOMBI, YCTAHABIHBATH B3aUMOCBS3E ‘CTpOeHHs M (DYHKUMH dacTeil W opraHommos
KJIETKH; i '

— 00DOCHOBBIBATH B3aHMOCBSI3E TIACTHYCCKOTO M HEPIETHYECKOT0 0OMEHOB; CPaBHHBATH
TPOLECCRI MIACTHYECKOTO M IHEPreTHYeCKOro :0GMEHOB, IIPOHCXONSIIAX B KIETKAX SKHBEIX
OpPraHHu3MOB; 2 o '

~  OUPCACIATE KOIHYECTBO XPOMOCOM B KIIETKAX PACTEHHH OCHOBHEIX OTIEJIOB HA Pa3HBIX
STamnax JKU3HEeHHOTO IHKIIA; :

~  PeIIaTh ICHETHYUCCKUE 3a11a91 Ha IUTAOPHIHOE CKPEIIHBAHHE, CITETIEHHOE (B TOM UHCITe
CHCINIEHHOE ¢ TI0JIOM) HAC/E/IOBAHME, aHATH3UDYIOMee CKpElIMBAHME, IIPUMEHSA 3aKOHBL
HAC/ICACTBEHHOCTH B 32aKOHOMEPHOCTH CIICILIEHHOTO HACITEIOBAHHSL;

— pacKpelBaTh = IPHYMHEI HaCIEe/ICTBEHHBIX  :3abolieBaHui, apryMeHTHpOBATh
HEO0OXOMMMOCTE MEpP NPEAYIPEK/EHHS TAKHX 3a60IIEBaHMIA;

—  CpaBHHBATh Pa3HbIe CIOCOOBI PA3SMHOMKEHHS OPIraHHU3MOB;

—  XapakKTepU30BaTh OCHOBHEIE 3TAIEI OHTOrEHE3a OPraHu3MOB;

—  BBUIBJAT IPHYMHBL M CYIIECTBEHHBIC NPHU3HAKA MOAHMDHKAMOHHOR M MYTalHOHHOH
H3MEHIMBOCTH; 00OCHOBBIBATH PONb H3MEHYHBOCTH B ECTECTBEHHOM H HCKYCCTBEHHOM otbope;

— ODOCHOBBIBATE 3HA4Y€HHE PA3HBIX METONOB CENEKIHH B CO3MAHNH COPTOB paCTCHHIA,
IIOPOJI KUBOTHBIX ¥ INTAMMOB MHKPOOPTAHH3MOB; .

— ODOCHOBBIBATH TNpPHYMHBEI H3MEHSEMOCTH = M -~ MHOTOOODA3MSl BHJIOR, IpPUMEHSS
CUHTETHYECKYIO TEOPHIO 5BOIIOIIHH; o

—  XdpaKTCPH30BATh MONYIANMIO KaK €IWHHILY SBOMIOLNMHM, BHJI KaK CHCTEMATHYECKYIO
KaTErOPHIO M KaK PE3YIBTAT 3BOJIOIMH;

—  YCTaHaBIIMBATh CBA3b CTPYKTYDEI H CBOUCTB 3KOCHCTEMEL,



— COCTaBIATH CXEMBI IIE€peHoca _BCIIECTB W SHEPTHH B 3KOCHCTEME (CeTH IHTaHus),
IIPOTHO3UPOBATh MX U3MEHEHHS B 3aBHCHMOCTH OT M3MEHEHHS (DAKTOPOB CpeL;

~  @pryMEHTHPOBATh COGCTBEHHYIO MO3KIHIO TI0 OTHOIICHUIO K 9KONOTHYECKUM TIPO6IeMam
H IIOBENICHHIO B IPHPOHOM Cpejie;

— ODOCHOBEIBATE HEOBXOIHMOCTE YCTOHYMBOTO pa3sBUTHS Kak YCIIOBHSL COXpaHEHHUs
brochepsr;

— OUCHHBATE IPaKTHYECKOE H HSTHYECKOE 3HAYCHHE COBPEMEHHEIX HCCIEIOBAHHEN B
Onomnoruy, METHIMHE, SKOJIOTHH, GHOTEXHONOTHH;, 060CHOBLIBATE CoOCTBEHHYIO OLIEHKY;

—  BBUIBITH B TEKCTE OHMOIOTHYECKOTO ComepiKaHus mpobneMy u apryMEHTHPOBAaHHO €e
OOBACHATE;

—  IpPEeIaCTaBIIsgTh 6Hon0r14qecxy10 uHOOPMAIHIO B BHe TEKCTa, TabIIUIIEL, CXEMBEL, rpajuka,
AUarpaMMBel” U JellaTh BBIBOJBI HA OCHOBAHHH IIPC/ICTABIICHHBIX NaHHBIX; IPE0OPA3OBEIBATE
rpadux, Tabnumy, AuarpamMMy, CXeMY B TEKCT OHOJIOTHYECKOTO COJIEpKAHHUS.

BroinyckHuk Ha yray6aenaom YPOBHE HOJyYHT BO3MOKHOCTH HAYIHTHCS:

T OP2anus0sbl6ame u npo6oOUMb UHOUBUOYANBHYIO UC .:aeaoeameﬂbcr{yfo deamensHocmy Ho
buonoauu  (wu  paspabamwisame UHOUBUOYanbHLIL  MpoeKkm):  ebideuzamep 2unomes3swl,
nianupoeams  pabomy, ombupame - u npeobpaszosvicams:  Heobxodumyio unpopmayuro,
HPOBOOUMb' IKCHEPUMEHMbI, UHmMepnpemuposams pesynemamel, Oeiams w00l HA OCHOGe
HORYHEHHBIX PE3YIbMamos, npedcmasisime RPoOYKM Ceoux uccnedosanui;,

—  Mpocnosuposame nociedcmeus cobcmeeHnbix UCced08anuii ¢ yuemom smuueckux nopm
U 3KON02UYecKUX Mmpebosanuii; o 5 Ry

—  6bl0eNSIMb CYUJECMEEHHbIE 0COBEHHOCIIN HCUSHEHHLLY YUKNO6 npedcmasumeneti pasmvix
0MOeN06 PACMeNUT] U MUNOB IHCUBOMHBIX, usobpasicams yuxnvl paseumus 6 eude cxem;

T dHAnu3uposamb U UCROTL306aMb 6 peulenuu yueOnvrx U uccredosamenvexux 3aday
UHGpopmayuio o coepementwix UCCRe006aHUAX 6 6UON0ZUN, MeduyuHe U FKON02UL;

—  ap2yMeHmuposame HeobxooumMocme - cunmesa ECMeCmBEHHO-HAYYHO020 U
COYUOZYMAHUMAPHO20 SHAHUS 6 DNOXY UHPOPMAYUOHHOT YueUIUZAYUY;

—  MOOenuposamv UIMEHeHUe IKOCUCHEM NOO GlusHueMm Pasnuynwlx 2pynn haxmopos
OKpYHCaroujeti cpeowt;

T 6bUARIAMb 6 Hpoyecce  UCCNe008amMensCKOU  OeSMENbHOCIU  ROCTedCmEns
AHMPONOZEHHO020 6030€UCIBU HA IKOCUCHEMBI CB0E20 DPe2uona, npeonazams  cnocobvi
CHUNCEHUA AHMPONOZEHHO20 6030€UCMBUS HA SKOCUCINEMbL;

—  UCROTB306amMb npuolbpemennvie KoMnemenyuu @ . NDAKMUYECKOt  OesmensHoCmu U
NO6CeOHesHO  JcusHu 0N npuobpemenus - onvima OesamenvHOCY,  npeduLecmeyouer
HpopeccuonansHot, 6 0cHose KOMOPOT Nedrcum 6uoN0ZuR KAk yuebHwii npedmem.

IL. Coneprxanune yueGuoro npemmera. T '

Ba3oBblii ypoBenn '

Burosorus kak KoMILIeKe HayK 0 KUBO#H IpHpo/e

Buonorns Kkak KOMIUTeKCHasi HayKka, METOIBI HAYYHOTO IO3HAHHS, HCIOB3yEMBIC B
6uonoruu. -Cospemennvie Hanpaenemus 6 6uonozuy. Pons GHOMOIMH B (hopMupoOBaHUH
COBPEMEHHOH HAYYHOM KapTHHBI MDA, IPAKTHYECKOE 3HAUCHHE OGHOTOrHUeCKIX 3HAHHIA.

buonoruyeckue CHCTEMBI Kak peAMeT H3ydeH s GHOIOTHH.

CTpykTypHBI€ H GyHKIHOHAILHBIE 0CHOBBI JKU3IHH

Monekynsprbie OCHOBBI sku3HH. HeoprauuueckWe BeliecTBa, WX  3HAUCHHE.
OpraHuueckue BeIecTBa (yrmeBompl, - TUMUAEL, Oenky, HyKiIeuHOBBIE KHCIOTE, AT®) u mx
3HaueHue. buonomumeprr. Jlpyeue opeanuueckue eewjecmea inemxu. Hanomexmonozuu &

buono2uu.



Iuronorus, Metons! muronorun. Po KJIETOYHOH TEOPHH B CTAHOBJIEHUH COBPEMEHHOH
CCTCCTBCHHO-HAYYHOH KapTHHEI Mupa. Kietku TPOKapHOT H 9yKapHOT. OCHOBHBIE YacTH M
OPTraHOU/IBI KIIETKH, X (yHKIHH.

Bupycsr — nexnetounas dopma xu3HE, Meps NPO(YUIAKTHKH BEPYCHBIX 3a60/€BAHIE,

KusHenesrenbHOCTE  KITETKH. IInacTuueckuit  o6mem. @OTOCHHTE3, XEeMOCHHTES,
buocunres  Gemxa. OHEPreTHIeCKHE  06MeH. XpaHeHnwe, nepemaua u peanu3anus
Hac/eICTBeHHON HH(OpMaluy B KieTke. [eHeTHYecKHmit kon. I'en, reHoM. I'enomuka. Brusnue
HADKOZEHHBIX 6eUleCcme 1a Npoyecchl 6 Kiemke.

Knerounsnt muk: uHTephasa u neneaue. MuTos u M€HO03, ux 3BayeHue. CoMaTHYecKHe
H II0JTOBBIE KIIETKH.

Opranusm

Opranusm — exrHOE meoe.

JKH3HENeATEBHOCTE OpranusMa. Perymsanus dymxmuit OpraHu3Ma, TOMeocTas.

‘Pasmuoxenue opranusmon (becnonoe u nonoBoe). Crocofe: PaszMHOMCEHUA Y pacmenuil
u Jcueomnpix. VIHIMBHIyansHOe pa3BuTHE Opranusma (oHToreHes). IIpuuuHEI HapymeHmii
Pa3BUTHA. PenposyKTHBHOE 370pOBEE YenoBeka; HOCICACTBHA ‘BIMSIHHS ANKOrols, HUKOTHHA,
HapKOTHIECKHX BEIIECTB HA SMOPHOHATLHOE PA3BHTHE YEIOBEKA. Kusnennvle yuxner pasuwrx
Z2DYRN OP2aHU3MOS. :

I'enetuka, meronsl remermkm. I'eHerHueckas TEPMHHONOTHA W CHMBOJIHKA. 3aKOHBI
HacIeCTBEHHOCTH ['. Mennemns. Xpomocomuas TEOPHsi HacleIcTReHHOCTH. OIpeieieHre moja.
Cuennernnoe ¢ nomoM Hacie0BaHHe.

['enetnka wenosexa. Hacneqcrsennble 3a60meBanms YEJIOBEKa H MX IIPERyNpeKICHHE.
OTHUYECKHE aCIeKThI B 06J1aCTH MENUIIMHCKOH TEHETHKH.

I'eHotun u cpena. Henacnencrsennas uaMeHIHBOCTE, Hacnencreennas m3menuwsocts.
Myrarensl, ux BausHIE Ha 3/IOPOBBLE UEIIOBEKA. :

HoMectukanus u cenekmms. MeToms: CCNEKIUH. BHOTeXHONMOTHUS, ee HampaBieHus u
IEPCIEKTHBEI pasBUTHA. huobezonacnocme. :

Teopus sBoTronun :

PasBuTHe 5BOIIOMMOHHEIX MIEH, DBOMONHOHHAS teopus Y. Jlappuna. Cunrerndeckas
Teopus oSBomONMH: CBHIETENLCTBA 9JBOMIONUHM KUBOMH - IpUponbl. MHUKpPOSBOMIONHS H
Makpospomonus. Bun, ero kxpurepumu. Iomymsums — DJIEMEHTapHAs €OWHHIA HSBOJIOIHH.
JIBHOKYTIIME CHITBI SBOJIOIHH, HX BIHIHUE Ha reHo(QoHz nomyanuy. Hanpasnenus sBomonuy.

MHuoroo6passe OpraHusMOB Kak PE3YIBTAT SBOJIFOLIMM. [punmuner  kraccupuKaimm,
CHCTEMAaTHKA.

PaspuTHe ku3HE Ha 3emite

I'mnortessl  npomcxoxueHus Ku3HM Ha 3emie. OCHOBHEIE  STAIEI 3BOIIIOIHH
OpPTaHHYECKOI0 MUpa Ha 3eMie. : -

CoBpeMeHHBIE IIPEICTABICHAS O IIPOHCXOKICHHH YeIOBEKA. OBOMOIKS  YeoBeKa
(anTpomorenes). JIBHKYIiMe CHJIBI aHTPONOTEHe3a. Pack YEJIOBEKa, HX MPOMCXOXKICHHE H

€/IMHCTBO.

OprasusMbl H OKpYy:Kal0mAas cpeaa

IIpucniocobneHus Opranu3MoB K AeHCTBHIO 9KOJIOIHYECKHX (baxTopoB.

Buoreonenos. DxocucTema. Pasnoobpasue sxocrcTeM. B3auMOOTHONIEHHS TIOIYISITHI
pasHBIX BHIIOB B 5KOCHCTeMe. KpyroBopoT BEIIECTB W MOTOK SHEPIHH B 3KOCHCTEME.
YCToH4MBOCTS M IMHAMHKA 3KOCHCTEM. I1OCTENCTBHS BIMSAHHSA NeATETBHOCTH YEIOBEKAa HA
skocucTemsl. CoxpaneHne OHOpasHO06Pa3ysl KAK OCHOBA YCTONIHBOCTH SKOCHCTEMEL.

Crpykrypa Guochepsl.: 3aKOHOMEPHOCTH = CYIIECTBOBAHHS 6uocheprl. Kpyzosopomet

seuyecme 6 buocghepe.



I'nobanbusie  antponorenuse MSMCHEHHUs. B Omoctepe. ITpoGaemsr YCTOHYHBOrO
PasBUTHSL.

Iepcnexmuerr paseumus 6uonozuyeciux Hayx.

YraybaeHubli ypoBeHs

Bbuonoras kak kommrexe HayK 0 XHBO# mpupoje

Buonorus xax xommaexcuag Hayka. CoBpeMeHHEIE HampasneHus B Owmonorun. Crgsn
Omonoruu ¢ apyrumu HayKaMH. BemomnHeHwe 3akoHoB (GH3HKH ¥ XUMHH B KUBOH IIPHpOJIE.
Cunmes ECIMECNEEHHO-HAYYHO20 U COYUO - CYMANUMAPHO20 3HANUSL HA COSPeMENHOM 3mane
passumus yusunusayuu. IlpakTuueckoe 3Hayenme OHONOTHYECKUX 3HAHME.

buonoruyeckue cucremsr xax IPEJMET u3ydeHus Owmonoruu. OCHOBHbIE OPUHITHITE
OpraHM3alUi ¥ GYHKIHOHHPOBAHUS OHONIOrHYECKHX cHCTEM. buonozuueckue cucmemoi DPA3HBIX
YposHet opzanuzayuu.

['vnoressr u Teopum, ux POMb B (POPMHPOBAHHH COBPEMEHHOMH €CTECTBEHHO-HAYYHOI
KapTUHBI MHpa. MeTomsl Hay4HOro mosHaHms OPraHHYCCKOTO MHpa. OKCHEpPHMEHTAIbHBIE
METOJBI B OHOITOTHH, CTATHCTHYECKAS 00paboTka TaHHLIX.

CrpykrypHbIe H GyHKIHOHATLHBIE 0CHOBLI KH3HH

Monexynsapusie ocHOBEI HKH3HA. MaxpoanemenTs u MHKpO3JIeMeHTEL. Heopranuyeckue
BellecTBa. ‘Boxa, ee poms B xuBo# npupone. I'mppoduneHOCTs H rujipopobHocTs. Ponp
MHHEDAIBHBIX COMCH B KieTke. OpraHmdeckie BEIIECTBA, IIOHATHE O pETYISAPHEIX U
HEPEryJIpHBIX OHOmOTHMEpaxX. YTIeBOIbL Mogocaxaprs!, onurocaxapuas: u [OIMCAXaPHJIEL.
DyHKIUY YrieBomoB. JIWmumsr. QyHKUMH THOHI0B. Bemky. Oynknun 6enxoB. Mexanuam
ACHCTBHS (pepMeHTOB. HyKITeHHOBBIE KHCIOTEL HHK: crpoenue, cpoiictsa, MECTOIONOKEHHE,
dynxuun. PHK: crpoenue, Bumgl, Gyuxmmn. AT®: crpoeuue, ¢ynxnuu. Jlpyrue opranndeckie
BeIecTsa kieTkd. Hanorexnonorun B 6uonorum, :

Knerka — ctpykrypnas u ¢ynxmmonansuas COMHHIEA OpraHu3Ma. Paszsumue yumonozuu.
CoBpemeHHEIE METO/IBI H3Y4EeHHS KIeTKH. Kietounas TEOPHS B CBETE COBPEMEHHBIX NAHHBIX O
CTPOCHUHU W QYHKIMAX KIeTkd. Teopus cumbuozenesa. OCHOBHELE H9aCTH H OPTaHOMJIEI KIIETKH.
Crpoenne U GyHKIHE GHOTOrHYECKHX MemGpan. IluTomiasma. Anpo. Crpoenne u dynximun
XpoMocoM. MemOpanubie # HeMeMOpaHHbIE opraHounsl. I{urockener. Bkmouenus. OcHOBHEIE
OTIIHYUTCILHBIE OCOOCHHOCTH KIETOK MNPOKAPHOT. OTIMUHTEIIBHEIE OCOOEHHOCTH KJIETOK

9YKapHoT.

Bupycer — Heknerounas dopma xuzam, Croco6sr [Iepelayd BHPYCHBIX HMH(EKLIui u
MEPBI IPOGHUIAKTHKHA BUPYCHEIX 3abonesanuit. Bupyconozus, ee npaxmuyeckoe suavenue.

Kietounsii Metabomusm. QepMeHTATHBHEIH XapakTep peakiiui oOMeHa BEMeCTB. DTAIbI
SHEPreTHYECKoro obMena. AspobHoe W aHaspobHOE mpIxamue. Polb KIETOUHEIX OpPTaHOHIIOB B
ffporeccax  SHEPreTHIecKoro obmena. ABToTpodsl u reTepotpodsr. DotocunTes. ®assr
(orocunTe3a. XeMocHHTE3.

Hacnencreennas umndopmanus u ee peamusamus B KineTke. | eHeTHIeCKUi KOH, ero
CBOMCTBA. DBOIIOLUS IIPECTABICHHH O reHe. CoBpeMeHHEIC NPE/CTABIEHHS O TEHE W TEHOME.
buocuuTes Genka, peakid MaTPHYHOTO CHHTE3A. Perymsauus paboTsl reHos m mporeccos
oOMEHa BeIIECTB B KIeTKe. | eHHAas HHKCHEPUS, TE€HOMHKaA, npomeomuxa. Hapywenue
OuoxuMueckux npoyeccos 6 Kiemxe NOO ETUAHUCM MYMAZEHOE U HAPKOZEHHBIX 6EUjeCME.

Knetounsni muk: uaTEpdaza H nenenue. Mwutos, 3HaueHHe MHUTO3a, a3kl MHTO3A.
CoMaTHyeckue H IIONOBBIE KIIETKH. Meiios, 3Hauyenme Meiio3a, dazpl Meioza. Meios B
KH3HCHHOM [HKIIE OPraHu3MoB. POpPMHpPOBAHKE MOJOBEIX KIETOK y IBETKOBEIX PACTEHHIH H
II03BOHOYHBIX JKMBOTHBIX. Pe2yiayus OeneHus KAEMOK, HAPYUICHUS De2ynsyuu Kak npuduna
3abonesanuil. Cmsonoseie knemiu.

Opranusm -



Ocobennoctu OHOKJIETOYHBIX, KOJIOHHATBHBIX W MHOTOKTIETOYHBIX OPTraHH3MOB.
Bsaumocesse Traneit, OPTaHOB, CHCTEM OPTaHOB Kak OCHOBA I[EO0CTHOCTH Opra"usMa.

OcroBHBIe - nmponeccsr, [IPOMCXO/IINHE B OpraHH3Me: NHTAaHHE K NHINEBapeHue,
ABIJKCHHC, TPAHCIIOPT BEINECTB, BEHIICICHHE, Pa3lIpaXUMOCTD, PETYISNUS Y OpPraHH3MOR.
Honnep:xanue romeocrasa, IIPHHITAIT 00paTHOMH CBSI3H.

Pasmnoxenne  oprammsmos. Becrionoe u  momoroe pasMHOXeHHE.  JIBOitHOE
OIIONOTBOPCHHE Y LBETKOBBIX pACTeHHH. Bmipi OIUIONOTBOPEHHUS y KMBOTHBIX. CHocoGp
PasMHOXEHHA ¥ PACTEHHN U JKHBOTHEIX, IlapTeHorenes. OnTorexes. OMOpHOHANBHOE pa3BHTHE.
IMocTam6proRaNBEHOE pasButie. IIpsmoe u Henpsmoe pasemrue. JKU3HEHHBIE UMKIEI pasHbIX
TPYIII OpraHu3MOB. Perynamms wumuBmmyanszoro pasBuTHA. [IpHauHE! Hapymenui paspuTHS
OpraHu3MOB.

Wcropus BosumkHOBeHHS u PasBUTHs TCHETHKH, METONBl TEHETHKH. | eHeTHuyeckie
TCPMHHOIIOTHSL M CHMBONHKA. | €HOTHI u (enorun. BeposTHOCTHBLH XapakTep 3aKOHOB
TCHETHKH.  3aKOHBI  HacmexcTBeHHOCTH I Mennens wu  ycmoBus mx BBITIOJTHEHH.
[uTonoruueckue ocHOBEI 3aKOHOMEPHOCTEH HAaC/IeIOBAHMA. AHaNu3UpyIolee CKpemuBanye.
Xpomocomuas  Teopus HACICNCTBeHHOCTH. ~CrennenHoe HacienoBaHue, KPOCCHHTOBeD.
Onpenenenne mona. CuemnmenHoe ¢ momoM Hacnenosanue. BiauMopelcTBHe alIeNbHEIX u
HEA/ICTIbHBIX TCHOB. [ 'eHeTHYecKue OCHOBEI HHIABANYAIbHOTO Da3BUTHA. [ enemuyeckoe
Kapmupoeanue.

I'enertnxa wenosexa, MeTop! H3YYCHHSA TCHETHKH YeloBeKa. PenponyKTuBHOe 310pOBbE
4enoBeka. Hacnencreennsie 3a6onesanms UCIIOBEKA, UX IIPEAYIpPEeKICHHE. 3HAUCHHE TeHETHKH
AJLL MCIHITHHBI, STHYECKHE aCIICKTHI B 06IACTH METHITHECKOMH TeHETHKY,

l'enotun u:-cpena. Henacnencreennas wusmenuansocts. Hopma peaxmum mpusnaxa.
Bapuannonusit psg u BapHanuoHHas KpuBas. - Hacnencreennas wsmeHumBoCTE, Bumsr
HaclIeNCTBEHHOH H3MeHYHBOCTH. KoMOGHHATHRHAY H3MCHYHBOCTB, €€ WCTOYHMKH. MyTauum,
BHIBI MyTanud.  MyTareHsl, uX BiusHHe Ha OpraHusMel. MyTaMu Kak OpHumHa
OHKOJIIOTHYECKHX 3ab0neBaHmi. BHesnepHas HacIeqCTBEHHOCTE 1 H3MEHYHBOCTb. SHUZEHEeMUKA.

Homectukanus u  cemexius. IleHTpEl ONOMAITHMBAHHS >KHBOTHBIX M LEHTPEI
POHCXONICHHS KYIBTYPHBIX PpacTeHHH. METOIBI CeNeKIMM, WX TIeHeTHYecKwe OCHOBBEL
Hckycersennsrii 0T60p. YekopeH#e | NOBBIIEHHE TOTHOCTH 0TOOpA C IIOMOIIBIO COBPEMEHHEIX
MCTONOB TICHETHKH M OHOTEXHONOrHH. [€Tepo3hC H ero HCmomb30BAHHE B CEIIEKITHH.
Pacmupenne remermueckoro PasHOOOPa3Hs  CeNeKIHOHHOTO MaTepHala: HOJHIIIOUINS,
OTAQICHHAs THOPMAM3AIAS, SKCIEPHMEHTAIbHBIH MYTarcHes, KIETOYHas HHKCHEDHS,
XPOMOCOMHAs WHXXEHEPHUSL, FTeHHAI HHXKeHepU1. Bro6e3omacHoCTs.

Teopus 3Bomonun . :

PasBATHE SBOMIONMOHHEIX wHIE. Hayansre marmsamer K. Jlummes uw JK.E. Jlamapxa.
OBomouronHas Teopus Y. [lappuHa. CBHIeTeNnCTBA SBOTIONHUH  JKMBOH  IPHUPOIBI:
NaneOHTONIOTHYECKHE, CPaBHHUTEILHO-aHATOMHYECKHUE, 3MOpPHOTIOTHYECKHE,
buoreorpaduueckue, MoneKyIIpHO-TeHETHYECK e, PasBrTHE IIpeJcTaBNeHui o Buse. Bun, ero
Kputepun. Ilonynsmus xax ¢opMa CyImecTBOBAaHHS BHAA H Kak DJIEMEHTapHas eIHHHLA
9BOMFONMH. CHHTETHYECKAs TEOPHS  9BOMIONMH. MHKpOSBOMONHS M MAaKpPO3BOFOLHSL.
JBHxKyITHE CHITBI 9BOMONHH, HX BIMAHHE Ha reHoon nomy sy, peit TeHoB U cayyaiiHbe
HEHANIPABICHHBIC ~H3MEHEHMS TEHOQOHIA IIONMYNAlHH. YpaBHEHHE Xapnu—Baita6epra.
MonekynspHO-TeHETHYECKHE MEXAHU3MEl  3BOJOIMH. DOpMBI  ECTECTBEHHOTO ~ OTGOpa:
ABHKYINas,  CTAOMIM3HpYIOIIAs, [AW3PYNTHBHAS. KOJOTHYECKOE ¥ reorpaduyeckoe
BHI00OpazoBanue. HampasieHdus W IyTH SBOIIOIHH. @OpMEI IBONIOLUH: THBEPIECHIMA,
KOHBEPreHIHd, MapaienusM. Mexanusmel amantaumit. Kosomomus. Pomb SBOJIFOITHOHHOH
TEOPUH B (QOPMHUPOBAHUH E€CTECTBEHHO-HAYYHOM KAPTHHEI MHpa.



MHoroo6pasre opranusmos u IPHCIIOCOBIIEHHOCTE OPraHH3MOB K cpejlie OOMTaHHs Kak
PE3YJIBTAT SBOMIONHMY. 1IpUHIMNE! Kiacch(uKamuy, CHCTeMaTHKa. OCHOBHBIE CHCTEMATHUECKHE
TPYIIIBL Oprafnndeckoro Mupa. CoBpeMeHHbIE OMXO0bI K KIaCCH(UKAIIMN OPraHu3MOB.

PaspuTHe sxu3Hn Ha 3emite

Meroner nmatuposku coberTuii TIpOIIIOTo, IeOXPOHONOTHYECKas IIKana. | HImoTesss
[IPOMCXOAICHHUS KHU3HH Ha 3emiue. OCHOBHBIEC 3TaIlL] 9BOTONHE OHOcheps! 3emin. Kiouesrie
COOBITHSI B 3BOTIIOLMH PACTEHMH W KUBOTHELX, Bruimupanue suooe u ezo NPUYUHBL.

CoBpemenHsle mpesncrasienns o [POHCXOXKICHHH dYeyoBeka. CHCTeMaTHYecKkoe
IIOJIOXKCHHE 9eI0BEKA. DBOIONNS YeIOBEKA. DaKTOpEI SBOMONMHE YenoBeka. Packr Yell0BeKa, HX
NPOUCXOKACHHE U €JHHCTRO. ‘

Opranusme! u oxpyskaromas cpena

Okonoruyeckne HaxTopsl u 3dKOHOMEDHOCTH HX BIHSHHS HAa OPraHW3MEI (IIPHHIATI
TOJICPAaHTHOCTH, JTEMHTHpYIOMEE (akTopsl).[Ipucnocobenus OpPraHu3MOB K JEHCTBHIO
3Konoruyeckux (Gakropos. Buomorugeckue pUTMEL BsauMmoseiicTere sKomornuecKkux (akxTopos.
OKOJIOruyuecKas HUIna.

Broreonenos. Dkocucrema. KommonerTs: 9KOCHCTeMEL Tpodmueckue yporHH. THIIEI
IMINEBBIX 1enel. [lnmmeas cets. Kpyroeopor BemecTe um moTok SHEPTHH B 3KOCHCTEME.
brotmueckue  BzaumooTHOmEHHS OpPTaHu3MOB B 9KocHCTeMe. CBOHCTBA 3KOCHCTEM.
IIponykTHBHOCTE ‘M 6GHOMAacca BKOCHCTEM pasHeIX THHOB. Cykueccusa. Camoperymsius
dKocHCTeM. IlocnencTsus BIMAHHS AEATEILHOCTH YeOBEKa Ha sKocucTeMbl. HeobxomumocTs
coxpaHeHus OHOPa3HOOGPa3HUs IKOCHCTEMEL ATPOLIEHO3bI, UX 0COGEHHOCTH.

Yuenne B.U. Bepranckoro o buochepe, noocgepa. 3axomomeprocTn CYLIECTBOBAHHS
buochepsr. KoMnonenTs drocdeps! 1 ux pois. Kpyropopots: Bemects B ouocepe. Brorennas
MHTpalHs aTOMOB. UcHoeHble 6uombr Jemnu.

Poms yemoseka B Guochepe. AHTPOIIOT€HHOE BO3JEHCTBHE Ha 6uocdepy. IIpuponusie
PECYPCEl M PAallMOHATBHOE IIPUPOJIOIIONB30BAHHE. 3arps3HeHue buocdeprr. Coxpanenue
MHOT000pasHs BHJIOB KaK OCHOBA YCTOHYHBOCTH ouocheprl. Boccmanosumensnasn sxonozus.
IIpo6nemsr ycroitumBoro pa3suTys.

IlepcreKTHBET pa3sBHTHA GHONIOTHIECKHX HayK, aKTyaJlbHBIE TPOOIeMEI GHOTOTHH.

ITpumepHBIi nepedens Ja60paTOPHBIX H NPAKTHIECKHX pabor (Ha BeIGOD
; yUYHTER): '
Hcnonb3sopaiine pa3mudHBIX METOIOB IPH H3YUEHUH GHOTOTHYECKHX 0BHEKTOR.
Texnuka MUKpOCKOITUpOBAHHS. o
Wzyuenne KIe€TOK pacTeHHit M JKHBOTHBIX IO MHKPOCKOIIOM Ha TOTOBBIX
MHKPOIpenapaTax u uX ONHCAHUE. : :
IIpurorosienne, paccMaTpuBaHie ¥ OMECAHHE MAKPOIIPEIIAPATOB KIETOK pacTeHHif.
CpaBHeHHE CTPOEHHS KIIETOK PACTEHMIA, JKABOTHEIX, rpuboB 1 OakTepHii.
W3yuenne IBHKEHUS [UTOIIA3ME.
Wsyyenune nnasmonusa 1 Nemia3mMoIIA3a B KIETKax KOKHIbL 1yKa.
Wsyuenne (epMEHTATHBHOTO paCINEIUICHHS [EPOKCHAA BOJOPONA B PACTHTETHHBIX H

YKUBOTHBIX KJIETKAX. _
Obuapy:xeHne 6elKoB, YITEBO/IOB, IHITHAOB ¢ IIOMOIIBIO KAYECTBEHHBIX PeaKIiil.

Beinenenne JIHK.
Vi3yyenne 'xaTalUTHUECKOH aKTHBHOCTH (EPMEHTOB (Ha IpPAMEpe AMHNA3E WITH

KaTajasbl). i _
Habmonenne MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa HA TOTOBEIX MHKpOIIpenaparax.

Hzydenne XxpoMOCOM Ha FOTOBBIX MHKPOIIPENAPaTaX.
Hzyyenwe crazumii Me#03a Ha TOTOBBIX MHKPOIIPENApAaTaX.



M3yuenue cTpoenus momoBex K1eTox Ha TOTOBBIX MHKDOIIpENaparax.

Pewenue snemenraprsx 3amau o MOJIEKYJISIDHOM OHOTOTHH.

Beuinienne npussakos cxomcrsa 3apOJBIIIEH dYejl0oBeKa W APYTHX IO3BOHOUHEIX
KHBOTHBIX KaK JIOKa3aTENbCTBO HX POJICTEA.

Cocrasnenne sneMeHTapHEX cxem CKpEIHBAHHS.

Pemenme reneruuecknx zamay.

HWzyqenue pesymsraTos MOHOTHOPH/THOTO U TUIrHGPH/IHOTO CKPEIHBAHHS Y PO30(DHIIEL.

CocraBnenne u anamu3 poOCIOBHbIX 9eJI0BeKa.

Wsyuenne uameramnsocTy, TIOCTPOCHHE BAPHALMOHHOTO PSIa M BAPHALMOHHOM KPHBOA.

Onucanwme Genorumna.

CpaBHeHHE BHIOB MO MOP(OTOTHYECKOMY KPHTEPHIO.

Omnucanne npucnocobaeHEOCTH OpranH3Ma H €€ OTHOCHTENILHOTO XapaKTepa.

Beoispnenne mpucmoco6enmit OPraHu3MOB K BIHMSHHIO Pa3lMYHBIX SKOIOTHYECKIX
(axTopos.

CpaBHEHHE aHATOMHYECKOTO CTPOCHHSA PAaCTCHHH Pa3HBIX MECT OOHTAHUS.

Merompr uamepenns daxropos Cpe/sl OOUTaHus. -

H3ygenue sxonormueckux ajantanuii genosexa.

CocrapiieHue MHIIEBEIX 1emei.

VI3ydenue u omHcaHme 5KOCHCTEM CBOGH MECTHOCTH,

Mozenuposanue cTpyKTyp B Ipomeccos, IIPOMCXOIAIINX B 9KOCHCTEMAX.

OneHka aHTPONOTEHHBIX H3MEHEHHI B IIPHPOJIE.

10 kaace.

ba3oBblii ypopeHs.

Paznen 1. Buonorus xak nayka. MeToan! Hay4HOro nosnanus(34)
Tema 1.1. Kpatkasi ucropmst pazsutus 6uonorun. Crcrema OHOOTHYECKUX HayK.

Tema 1.2.CyIHOCTBXH3HH H OCHOBHBIE CBOHCTBA JKHBOH Marepud. YpPOBHH OpraHU3alHH
KHBOH IIPUPOABL. MeTO/IEI HO3HAHHUS KHBOMH MaTepHH.

Pazgen 2. Knerka (104)
Tema 2.1. Mcropus nsyuenus Kretku.

Knerounas Teopms M. Illmetimena u T.IllBanna. OCHOBHEIE NIOJIOXKEHHA COBPEMEHHOMH
KJIETOYHOH TEOpHH.

Tema 2.2. XuUMHYECKHIT COCTAB KIIETKH.

EMHCTBO 3MEMEHTHOTO0 XHMHYECKOTO COCTABA JKUBBIX OpraHHU3MOB KaK J0Ka3aTeJbCTBO
CAHHCTBA TIPOMCXOXKIEHHS KUBOH MPUPOZEL. OpraHOTeHBI, MakpO3JIEMEHTEI, MEKPOIIEMEHTE,
YJIBTPAMUKPOSTIEMEHTEL, HX POJIb B KH3HEEATCILHOCTH KIIECTKH M opranusma. Heopranuyeckue
BemecTBa. OpraHndecKue BEINECTRA, BXOMIIINE B COCTAB KileTkH: JIMmAmsl, YrieBoms!, Beiki.
buonoruyeckue moMMMeEpE! - HYKIEHHOBEIE KUCIOTEHL.

Tema 2.3. CTpoeHHne 3yKapHOTHYECKOH H MPOKAPHOTHIECKOH KIIETOK.

Knerounass memOpana, murormrasMa, snpo. OCHOBHEIE opraHOmmel Kinerkm: DIIC, anmapat
l'ombzky, JM30COMBI, MHTOXOHADHH, IIACTHABL, pE6OCOMBL OYHKIHH OCHOBHEIX UacTell H
OpTraHoOHMIOB KJIETKH. OCHOBHBIE OTIHIHS B CTPOEHMH DPaCTHTENBHON H KHBOTHOM KIIETOK.
XPOMOCOMEIL, UX CTPOEHHE U (GYHKIMH. 3HaYeHHEe M [MOCTOSHCTBA YHCIA H (OpMBI XpOMOCOM B



knetkax. [IpokapuoTuueckas xrerka: (hopma, pasmepsr. Pacnipoctpanenne u saueHue DaxTeprii
B nipupoze. CrpoeHne GakTepuatbHOM KIIETKHY.

Tema 2.4. Peanusauns HaceqcTBeHHOM HHPOPMALIUH B KIIETKE.

HHK — mocutems HacmencTreHHOM uHpopManuy. [eHeTMdecKmi koI, ero croHCTRA Ien.
Buocunres Genxa.

Tema 2.5. Bupycsr.

Bupycer — nexnerounas dopma xusad. OcoBeHroCTH CTPOEHHS ¥ PasMHOKEHHS. 3HAUYEHHE B
TIpPHPOZiE U 3Ku3HK denoBeka. [Ipodunaxruka CITA Ta.

Paspen 3. Opranusm(18y)
Tema 3.1. Opraunsm — egunoe memnoe. .

MHOI‘OO6P&3HG OPIraHH3MOB. O,I[HOKJIGTO‘]HI:IE H MHOTOKIIETOYHBIE opranusmel. Komoruu
OJHOKJICTOYHBIX OpPraHu3MoOB.

Tema 3.2. O6Men BemmecTs 1 IpeBpamerue 9HEPTHH.

OHepreTuyeckuii obMen — COBOKYIIHOCTb DPEaKIMH PACIIENNIEHHS CIOKHBIX OpPraHHYECKHX

BeweCTB. Tumel nuTanus. ABToTpodE! 1 reTepoTpodnl. OcobeHHOCTH SHEPreTHYeCKoro oGMeHa
y rpuboB u 6aktepuit. [Tnactuueckuit o6MeH. DOTOCKHHTES.

Tema 3.3. PasmHo)enue.

Henetne xmerku. MuTo3 — ocHOBa pocTa, PEreHepanyy, pasBUTHA U OECIIONIOr0 pasMHOKEHHSL.
Pasmuosxenme: Gecronoe u monosoe. THITBI GeCIOIOro pasmHoXenus. IlonoBoe pasMuoxenwme.
O6pa3oBaHye MONOBBIX KIETOK.

Meti0s.  OmnonoTsopeHHe y JKMBOTHEIX H  pacTeHmdi. BHOIOrmYecKoe 3HaYeHUE
OILTOIOTBOPEHHS.

Tema 3.4. MapuBrIyatsHOE Pa3sBHTHE OPraHA3MOB (oHTOrEHES).

Ilpsimoe u HempsiMoe pasBuTHE. DMOPHOHATBHEIA 1 HOCTOMOPHOHAIBHEIA IEPHOIL PA3BUTHSL.
OcHoBHEBIE 3Tambl SMGpuoreresa. IIpHUHHEL HapyIIeHWH pasBUTHS opraHusMa. OHTOreHe3
denosexa. 110cneCTBrS BIMAHMS alKOroJis, HEKOTHHE, HAPKOTHYECKHX BEIIECTRB Ha pa3BUTHE
3apoJibla yenoBeka. [IepuoIsl IocT3MOPHOHAEHOTO PasBUTHS

Tema 3.5. HaciieiCTREHHOCTE H H3MEHYMBOCTE.

HacnencTBeHHOCTh M H3MEHYMBOCTH — CBOMCTBA oOpranusma. [eHeTHKa — Hayka o
3aKOHOMEPHOCTSAX HACHEICTBCHHOCTH H M3MEHYMBOCTH. I. MeHmens — OCHOBOIIOIOXKHHK
TeHETHKH. 3aKOHOMEpPHOCTH HACNEIOBAHUS YCTAHOBIEHHEIE 1. MeHmeneM.. Monorubpusoe
ckpemuBanue. [lepseii 3akon I'. Mennens — 3akon goMuHMpoBanus. Bropoit 3akon Menzens —
3aKOH pacmieruieHus. Tpetuii 3akoH MeHens — 3aKOH HE3aBHCHMOrO KOMGHHHPOBAHHS.
AHalmu3HpyIOllee CKpEIMMBaHHE XPOMOCOMHAS TEOPHS HACIENCTBEHHOCTH. CIEMIeHHOe
HacjenoBaHie Npu3HakoB. COBpeMEHHBIE IIPEJICTABICHHAS O eHe W reHoMe. B3auMopeiicTue
redoB. ['emeruka moma. HacnenmcrtBeHHas W HeHAacle[CTBEHHAS  M3MEHUYHBOCTD.
Momubuxaiuonnas mMeHIHBOCTh. KoMOuHaTHBHAS 1 MYTallHOHHAs! H3MEHYHBOCTB. MyTaiuu.
Tuner Myranyii. 3HaueHHe TeHeTHKH JIJI MEIHIMHEL

Tema 3.6. OCHOBEI ceIeKIIuH. BHOTEXHOIOTH. -

OCHOBEI CeTeKIiH: MeTOIBI B JoCTHKeHHs. Yuenue H. . BaBunosa o meHTpax MHOr00Gpasms
H NPOHCXOXKACHUS KyIbTYPHBIX pacTeHuil. OCHOBHBIE METOIBI CENCKIHH: THOPHIH3AIMS H



CCTCCTBEHHBIH  0TOOp.BHOTEXHONOMHS:  mOCTWIKEeHHS 1 NCPCIIEKTUBEI Pa3BUTHS. | eHHas
HHXCHEpHA. ['eHeTHYeCckH MOJIHQHUIMPORAHHEIE OPrAHU3MEL

PesepBroe Bpems 3u. Brraemeno ua KOHTPOJIbHBIE PabOTHL

Yruay6JieHHblil vpoBeHs

Beenenne. 1g

Mecto kxypca «O6mas 6monorusy s CHCTEME €CTECTBEHHOHAYUHBIX JHCUMIUTHH, & Takke B
Guonornyeckux Haykax. Llenn u 3amaun Kypca. 3HaueHHe NpeMeTa s NOHHMAHHS €IHHCTBA
BCCTO JKHBOTO H B3aMMO33aBHCHMOCTH BCEX YACTEH Guocthepsr 3emin.Bruonorus xax HaykKa,
TIPEAMET U METONBl U3YYEHHS KUBOMH npupoasl. O6mas 6uonorus — JMHCIUIITHHA, H3yJYaroas
OCHOBHBIC 3aKOHOMEPHOCTH BO3HHKHOBEHHS, Pa3sBHTHSA U IOJIEPKaHUS KHU3HH Ha 3eMiTe.

Yacrs L. TIpoucxoxieHne u HavaIbHbIE ITaNbl pa3BHTHA KH3HU Ha 3emure. (124)
Paznen 1. Muoroo6pasue sxusoro mupa. OCHOBHbIE CBOHCTBA KHBOI MaTepHH.
Tema 1.1. Vposuu oprauusanuy xuBoii MaTepuu.(24)

Kusup Kax GopMma cymmecTBoRaHHs MAaTepuH; ONpPEeeHAe HOHATHS "Ku3Hb". YKH3HE H KHBoe
BEIIECTBO; KOCHOE H OMOKOCHOE BEIIECTBO broctheprl. YposEE opranusamuy sKuBoi MaTEPUH U
IPUHIKIIBI UX BEIJEIICHHS. '

Tema 1.2. Kpurepuu sxmprx cucteM.(3u)

EMMHCTBO XHAMHYECKOTO COCTaRa KHBOH MAaTCPHH; OCHOBHBIE TPYIIIBI XUMHYECKHX 3JIEMEHTOB U
MOJEKyJ, 00pasylomme >KHBOE BEmMECTBO ouoctheprr. Kretounoe CTPOEHHE OpPraHH3MOB,
Hacensiromux 3emimo. O6MeH BemecTs | CaMODETYIIIHUS B OHONOTHUSCKUX CHCTEMAX; TIOHITHE
O TOMEOCTa3¢ KaK YCIIOBHM CYIIECTBOBAHHS JKHBBIX CHUCTEM. CamoBocripousseienue;
HAaCIeICTBEHHOCTh 'M H3MEHYHMBOCTL KaK OCHOBA CYWICCTBOBAHUS JKHMBOM MaTtepuu, wuX
[IPOSBJICHUS Ha Pa3IMIHBIX YPOBHIX OPraHH3allHly KHBOro. POCT H paspuTHE. PaznpakuMocTs;
(GopMBl  m36HpaTeTHHOM PeakKIMi OpraHM3MOB H4 BHEIIHHE BO3IECHCTBHA. PuTMHYHOCTE
TIPOLIECCOB KUIHEIEATELHOCTH, JHCKPETHOCTE JKHBOTO BEMIECTBA H B3aHMOOTHOIICHHE YACTH |
Henoro B OHOCHCTEMAxX. DHEPro3aBHCHMOCTH KHBEBIX OpranusMoB; (GOpMBI TOTpeGIcHHS
SHEPTHH.

Paspen 2. BosuuknoBenue xu3nu Ha 3emue.(74)
Tema 2.1. Micropust npe/icTaBeH il 0 BO3HUKHOBEHHH JKH3HA.(21)

Mudomoruyeckne mpencraBieHHs APHCTOTEIS, DMNENOKTA U APYTHX 4HTHYHBIX YYEHBIX.
Oneiter @. pemm, B3iAbl Y. I'apeesi, JI. Hunrema; skcnepumeHTel JI. ITactepa. Teopum
BEUHOCTH ku3HH [ Puxtepa u japyrux. Marepramicrayeckue NpeNCTaBICHHS O
BOSHUKHOBEHHH JKM3HM Ha 3emiie. [IpeimoCHUIKM BO3HHKHOBEHHS JKH3HA Ha 3emie:
KOCMMYECKHE H IUTAHEeTapHble, XMMHYECKHE B HallpaBICHWH BO3HUKHOBEHMS OpPraHHYECKHX
MOIIEKYJI: TIEPBHYHAs aTMOc(epa U 3BOIONH XUMUYECKHX DIIEMEHTOB.

Tema 2.2. CoBpemeHHbIE IPe/ICTABICHAS O BOSHHKHOBEHHH KU3HA.(29)

CoBpeMeHHbIE TIPEICTABIEHAS 0 BO3HMKHOBEHHH KU3HU: B3TIIAILI D. II¢pmrorepa k. Dinena.
OBOJIOLASA XMMHUYECKHX SIEMEHTOB B KOCMHYECKOM IIPOCTPAHCTBE. Ob6pazoBanue mIaHETHBIX
cucrem.Ilepsuunas atMocepa 3eMiM W XMMUYECKHE NPEIIOCEUIKH BO3HHKHOBEHHS KU3HH.
YcnoBust cpejibl Ha IpeBHeH 3emie; Teopus A. Onapuna, onbitel C Muiiepa.



Tema 2.3. Teopuu npoacxoxcﬂé}mz IpoTobronomMepos. (14)

Tepvuyeckas Teopus. Teopus ancopbuuu. 3Hagenue pabor C. Mokca u Jlx. Bepuana.
Koarnepparasie xamm u ux 9BOONHL. Teopus mporcxoxneHus IPOTOOHOIOIHMEPOB.

Tema 2.4. Dpomrorus IPOTO6HOHTOB. (19)

BosuuknoBenue smeprermueckmx crcrten: pomb  nupodocdara. O6pazopanue IIOJTAMEPOB,
COBCPLICHCTBOBAHHE METabOIHIECKUX peakmumit. Pors SHEPTHH COTHEYHOI'O CBETA.

Tema 2.5. HauansHele sTamsr 6momorndeckoi OBOFOIHH. (1 1)

Hauansusie sramer  Gmomormueckoii 9BOMIONMH.  [IpokapuoTHueckre KiTeTKH. Teopus
CHMOHOTEHETHYECKOTO POHCXOMKICHHS OYKADUOTHICCKOH KICTKH H € JI0Ka3aTelbCTBA:
BOSHUKHOBEHHE (POTOCHHTE3a, SyKAPHOT, [OIOBOLO TPOLECCca M MHOTOKJIETOYHOCTH.

Yacrs IL. Yuenne o kierke (374).
Paspen 3. Xumuueckasn opranusanus Kiaerku.(13 )
Tema 3.1. Heoprauuueckue BEINECTBA, BXOAAIIHE B COCTAB KIETKH. (2y)

OIIeMEHTHEIA COCTAaBR JKHBOTO BEIECTBA brocheprr. MakposmemenTsi, MHKDPO3IEMEHTEI; HX
BKIIa1 B 00pa3s0BAHHE HEOPTaHWYECKUX H OPraHMYECKHX MOIEKYI KMBOTO BellecTea. Boma ec
XMMHICCKHE CBOHCTBA H GHONOTHYECKAs POIb: PAacTBOPUTEIb MHAPO(HIBHEIX MOJIEKYI, cpexa
IPOTEKaHHs  OMOXMMHYECKHX MpeBpalieHui. Comm HEOPraHMYEeCKHX KHCIOT, MX BKIan B
obecrieyeHHe IPOLECCOB KU3HENSATEILHOCTH [IOAEpKaHUe roMeocTasa. Poilb KaTHOHOB M
4HHOHOB B ODECNEYEHHH MPOIECCOB IKH3HENESTEIbHOCTH. Bydeprsie cucremsl xmetkn u
OpraHu3Ma.

Tema 3.2. Oprannyeckue BemecTsa, BXOJIAIINE B COCTaB KIeTKH. (114)

Opranuyeckie MoneKyisl. BHoTorHueckue IomuMepe! - Oerikd. CTPyKTypHas opraHusaius
MOJIEKYT Oellka; XHMHYECKHE CBSI3H, HX yaepxuparoiie, Qonguar.  CpoiicTea OenKoB;
ACHATYpALMS, peHaTypalus — OHONOTHYECKHH CMEICT M IPaKTHYECKOE 3HAYECHHE. QyHKIHH
OENKOBBIX MONEKY/. YTIICBOIBI B KH3HH PAacTeHHUH, KHUBOTHBIX, TPHOOB, MHMKPOOPTAHM3MOB.
CrpykTypHO-(hyHKIHOHATEHEIE OCOOEHHOCTH OpraHU3alMyd MOHO- H Aucaxapunos. CtpoeHue u
OHONIOTHYECKAS pONb buonmonumepop — noymcaxapuoB. JKupbl-  OCHOBHOM CTPYKTYpHELit
KOMIIOHCHT ~KJICTOYHBIX MeMOpaH H HCTOYHHK 9SHEPrHH. bBHOIOrHYeckue HONUMEPEl -
HYK/IEHHOBEIE KHCIOTEL. HHK — Mmonekynsl nacnencTBeHHOCTH; HCTOPHSA HM3y4YEHHI. YPOBHM
OpraHU3aliH, CTPYKTypa IMONMHYKICOTHAHBIX TENeH, IPaBHiIo KOMIIJIEMEHTaPHOCTH - TIPABHIIO
Yapradda, moitnas cmmpans, GHomorHueckas pons JIHK. I'enetuyeckmit xoj, €ro croicTaa.
['en: cTpykTyps! u GyHKIHM, TeHEI xopupytomue PHK, MoGunbHble reneTnyeckue smeMenToI.
[lousTue o remome. PHK: urdopmanmonnsie, TPaHCIOPTHEIE, pUbOCOMAlTbHEBIE, KATATHTHYECKHE
U perynartopusie. Penynmikaius JIHK, nepenada HaciencTBeHHOM HHOOPMAIIHH U3 NIOKOJIECHHS
B [IOKOJICHHE.

Pazjen 4. Peanmusanus HaciencTBennoi nadgopmannn. Mera6omsm (8q)
Tema 4.1. Anabomusm.(44)

CoBOKYNHOCTE peakuit GHONOrHYECKOTO CHHTE3a - [ITACTHIECKHH OGMEH. Perymanus
dKTHBHOCTH I'CHOB [TPOKAPHOT: ONEPOHEI HHAYIUOENbHEIE B penpeccubenbable. Perymsamms
AKTUBHOCTH I'€HOB 9yKapHOoT. CTpYKTypHAs 9acTh reHa. PerynsTtopHas 4acTb reHa: IIPOMOTOPHI,
SHXAHCEPBI H HHCYJIITOPEL. MexaHu3M HHHITHALIUH TPaHCKPUIIIHH T€HOB 9yKapHOT.
IIponieccunr PHK; crinalicusr, aTbTEPHATHBHEIN CIUIAHCHHT, HX OHOJIOrMYeCKHE CMBICI



3HayeHHe. MexanusMm obecnieyenns cunTe3a Geka. Tpancmsmus, ee cyumocts u MEXaHHU3M,
crabunsHocTs ”PHK 1 kK0HTpOTE SKCIIPECCHH T'€HOB,

Tema 4.2. KaraGommam.(2u)

OHepreTHyeckuii o6Men:; CTPYKTypa ¥ pyHkuuu ATD. Drammr SHEPTeTHYECKOro 0OMeHa.
ABTOTPOQHEI U reTepoTpodHELT THIE 06MEHa. HozroTosuremnsHeri s1am, poms JIM30COM,
OeckucnopomHsli sTan-rmHKomm3. [TomHoe KHCTIOPOIHOE OKHMCJIEHHE; JIOKAIM3AIINS STHX
TIPOLECCOR B MUTOXOHAPHSAX. CONPSIKEHHE PACIIETIIEHHS TIIOKO3H B KIIETKE C pacrnanoM u
cuHTe3oM AT, ‘

Tema 4.3. ABToTpodHEI THII 06MeHa (2q)

DoTocuHTE3; CBETOBAA (hasa K 0COBEHHOCTH OPraHHU3AIHA THIAKOHIOB TPaH, SHEPreTHIECKas
LenHocTs. TemuoBas (asa GorocunTesa, mpoleccr B Heif IPOTEKAIONIHE, HCTTOMB30BAHHE
SHEPrHH. XEMOCHHTES.

Paznen 5. Ctpoenne u dynxmun kierox (169)
Tema 5.1. ITpokaproTryeckas kietka. (2u)

[Ipenmer u 3amagw maromorun. Metoms: U3y9CHHS KJIETKH: CBETOBAs U IIEKTPOHHAS
MHKDPOCKOIIHS; OHOXUMHYECKHE H HMMYHOIOTHIECKHE METOJIEL. JIBa THIa KIeTOYHOM
Opratu3alliy: NPOKAPHOTHICKHE H IYKAPHOTHIECKHE KIeTKH. CTPOCHHE ITUTOMIA3MEL
GaKkTepHaTLHON KIeTKH. [eHeTHIecK it armapar 6akTepuii. OCOGEHHOCTH KUIHE IS TEIBHOCTH
OaxTtepuit. CiopooGpasoBanye 1 ero GHOTOrMYECcKOe 3HAYCHHE. Pasmuosxenne. Mecto u porns
IIPOKAPHOT B OHOIEHO3aX.

Tema 5.2. ayKapHGTquCKasx xierka. (8u)

DyKapHOTHYECKas KIIeTKa. ITuromasma. MeMOpaHHELA IPHHEIMIT OPraHH3aIHH KISTOK.
Oprazeiuisl IHTONNA3MBL BX CTPYKTYpa B (yHKIIHAH. Hapy:xHaas nuromiasMarnueckas
membpana, OIIC, Anmapar I'os Ik , TH30COMBL, MeXaHH3M BHYTPHKJIETOYHOIO ITHIEBAPEHHS.
MuToxonpHu — SHEPreTHYECKHE CTARIME KIIETKH, MEXAHU3MEI KICTOYHOIO JBIXaHHS.
Pubocome! i ux ydacTre B mporieccax TpaHCIIuA. KieTounsi nedTp. Oprasou;s!
CHENMaTEHOrO- HA3HAYEHHSA: KIYTHKY B pecHuuky. Ilutockener. Kierounoe AIpPO — LEHTP
YUIPaBICHHUA KU3HENEATEILHOCTHIO KIIETKH. CTPYKTYpHI KIleTouHoTo sapa. Kapuomiasma.
Xpomocomsl. CTpYKTYpa XpOMOCOM B Pa3sHEIE IEPHOIEI JKHIHEHHOTO [TUK/IA KICTKH.

JWIIon (HeI4 1 TaluIOHAHEIH Habophl XPOMOCOM.

Tema 5.3. Kusnennpni muxn xretky. [enerne kneTok.(24)

[lonsTre 0 muQhepeHITHPOBKE KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. JKH3HeHHbIH KT
KieToK. PasMuoxeHue KeTok. MutoTHdeckuit uK: uuTephasa; pexymnakamus JHK; MuTos,
(ha3bl MUTOTHYECKOTO NIENEHHA M IPeobpa3oBaHue XPOMOCOM B HUX. MexaHu3M o6pasoBaHus
BEPETEHA [ICNICHAS H PACXOXKIEHHE JOUEPHUX XPOMOCOM B aHadasze. BHONOrHuecKui CMBICT
MHTO33. DaKTOpBI pocTa. 3aporpaMMUPORAHHAS KIETOYHAS THOEB-aMONTO3; PEryIIIus
aronTo3a. Hapymenus HHTEHCHBHOCTH KJIETOYHOTO Pa3sMHOMKEHMS M BHI3BIBAEMEBIE HMH
3a00/IeBaHHA YENOBEKA H KHBOTHEIX.

Tema 5.4. OcobeHHOCTH CTPOCHHA PACTUTENBHEIX KIeTOK.(14)



Oco6eHHOCTH CTPOGHHS PACTHTENBHBIX KIETOK; TIACTH/BL, BaKyolnd. Buael mactum; ux
CTPYKTYpa K QyHKIHOHATbHBIE 0cobeHHOCTH. KileTodHas cTenka. OcobenHoCTH cTpoeHHS
KIETOK rpuOOB. BKmouenus; HX 3Ha9eHIE M PO B METAOOIH3ME KIIETOK.

Tema S.S.KJIeTo‘{Haa TCOPHS CTPOCHHsI OpraHu3MoB. (1)

Kinerounas teopust crpoenns opraauzmMoB. McTopus passuTus xieTounoi Teopuu M. Illneiinena
u T.IIsanna, P. Bpoyna, P. Bupxosa u APYTuX y4eHBIX. OCHOBHEIE IIONOKESHHS KJIETOUHOM
TEOpHH. 3HAYCHHUE KIETOIHON TEOPHH IS PA3BHTHS GHOTIOTHHL.

Tema 5.6.Hexnetounas hopma xusnu. Bupycer. (1)

Bupycer — BHYTPHKIICTOUHbIC 1APA3UTHI HA [CHETHYECKOM YpOBHE. OTKDEITHE BHPYCOB;
MEXaHH3M B3aMMOJICHCTBIS BUPYCa H KIIETKH, HHQ)GKHHOHHBHZ nporecc. 3aboneBanus
JKUBOTHBIX M PACTEHHI, BLIBBIBaeMBIC.BPIpycaMH. Bakrepuodaru. [Ipoucxoxnenne BHpyCoB.
Mepbi IPOGUIAKTHKE PaCIIPOCTPAHEHH S BUPYCHBIX 3200 TeBaH Ui

‘Iacn:r I11. Pa3MﬂbmeHHe " paésﬂTne OpraHu3MoB. (274)
Pazjien 6.PasmHokenne opranuzmor (74)

Tema 6.1.Becnonoe pasMHOKeHHE PACTEHMI 1 KHBOTHEIX.(149)
DopMEI HECTIONOTO Pa3sMHOKCHHSL. '

Tema 6.2. TTonoBoe pasMHOKEHUE. I'ametorenes.(64)

[lonoBoe pasMHOKeHHE paCTeHHH H KUBOTHBIX, GHOTOTHYECKHI CMBICI. I'ameTorenes.mepuosi
06pa3oBaH#s MOTOBEIX KIETOK: PA3MHOKEHHE H POCT. '

Metios. [lepsoe MeHOTHYECKOE eleHHE T TIPOLIECCH], IPOUCXOISIIHE B HEil: KOHBIOTALIHS H
KpoccuHroBep. Me#ios. Bropoe MefoTiueckoe nenenne. bHonmornueckoe 3Ha4eHHe H CMBICI
Meii03a. OcoGeHHOCTH CTPOSHHS TOIOBEIX KileTok.OceMeHeHHE U OIUIOIOTBOPEHHE.
Ilaprenorenes. DBOMONEOHHOE 3HAYEHHE IOJIOBOTO PAIMHOIKESHHS.

Pasnen 7.MupuBuayatsHoe pasBHTHE OPraHH3MOB (OHTOTeHE3) (204)
Tema 7.1 Kpatkue ncropudeckue ceaenus. (1) |

«HMcropus paseutus xuBoTHBIX» K.Bopa u yueHue o 3apoIbIIeBhIX THCTKAX. DBOTONHOHHAS
amOpuonorus; pabotsr A. O. Kosanesckoro, 1. WM. Meunukosa u A.H. Cepepoga.
CoBpeMeHHBIEe IPEICTABICHHAS O 3aPO/IBIIEBLIX THCTKAX.

Tema 7.2.OM6puoHaBHbIH nepﬁon pa3BuTHs (104)

Tume! ARIEKIETOK; HONIPHOCTE, PACIPEEICHHE JKENTKA U TCHETHYECKHX [eTepMUHAT.
OCHOBHBIE 3aKOHOMEPHOCTH APOOIEHH)S; TOTHIIOTEHTHOCTE GIIaCTOMEPOR; 06pazoBaHHe
OIHOCIIORHOTO 3apo/IbIa — O1acTylbl. ["acTpyIamus; 3aKOHOMEPHOCTH 00pa3oBaHus
JIBYCIIOWHOTO 3apOJIBIIIa- FaCTPYJIbl. 3apOABINEBEIe TUCTKH U HX JajlbHeHmas

MG hepeHIHPOBKA; TOMOJIOTHS 3apOIBIIIEBHIX JIACTKOB. [[epBHYHBI OpraHoreHess
nanpHeHImas TupGepeHIpoBKa TKaHEH, OpraHoB U cUCTeM. Peryisinus sMOpHOHAIBHOTO
PasBUTHS; JETEPMHHAINA U SMOpPHOHATBHAS HHIYKIIHA. | eHETHIECKUH KOHTPOITh PA3BHUTHS.

Tema 7.3.TlocTaMOpHOHATEHEIH MEPHOJT pa3BHTHA. (34)



3akoHOMepHOCTH IOCTIMOPHOHANEHOTO ITepHOIa pasBuTHA. [IpsMoe pasBuTHe:
AOPENIPONYKTUBHEIN, PEITPOAYKTHBHEL 1 TIOCTPEeNpPORYKTHBHEI meprosl. Hempsamoe pasBUTHE:
TIOJTHEIH H Henpmm‘/i MeTaMopbu3M. Bruonornueckuit cmpic PasBHUTHA ¢ METaMOPdo30M.
Craguu nocrsmMbproHaTBHOTO PasBHTHS IIPH HENIPAMOM Pa3BHTHU

Tema7.4. O6ume 34KOHOMEPHOCTH OHTOICHERA. (29)

CxozetBo 3apoxsmmeit u SMOpHOHANIBHAS IUBEpPreHIs Ipu3HakoB(3akoH K.Bapa).
buorenetnueckmii 3axon (B.Texxens u K. Mronnep). Pa6oter akagemuxa A.H. Cegepriosa 06
SMOPHOHAEHOM M3MEHYHBOCTH.

Tema 7.5.Pazeutue opranmsma u OKpyXKaromas cpena. (3u)

Pone daxropos oxpy:xaromeit cpebl B SMOpHOHATBEHOM B nocf3M6pH0HanLH0M Pa3sBUTHH
OpraHuzma. Kpamqecme IIEPHOMB! Pa3BHTHS. BiusmHue H3MEHEHH! N'OMEOCTa3a OpraHuIMa
MaTepy U ILI0Ja B pe3yisTaTe ﬁoaz{e_ﬁcmm TOKCHYECKHX BEMECTB Ha X0/ SMOPHOHAILHOTO H
OCT3MOPHOHAIBHOTO TIEPHOJIOB Pa3sBUTHsI IOTOMCTRA.

Tema 7.6. PereHépauHﬂ. (1a)

[lonsTre o perenepanuu; BHYTPHKIIETOYHAs], KIIETOUHAs, TKAHEBAA H OPraHHas pereHeparnysl.
DH3HONOTHYECKAS U peNapaTHEHAS pereHepanua. DBOMIOIHS CIIOCOGHOCTH K pEereHepaluy y

Yacre IV. OcHOBBI reHeTHKE | ceJIeKIHH (25 v).
Pasznen 8.0cHOBHBIEC HOHATHS reHeTHKH.
Tema 8.1.0cHoBHBIE MOHSTHS I'CHETHKH. (24)

IIpencrarnenns npesrux o poacTee u XapaKTepe Nepeiavu MPU3HAKOB U3 IIOKOIEHHS B
TOKOMEHHE. B3TJIsIbI CPeTHEBEKOBEIX YUEHEIX HA IPOIECCH] HaCIIEOBaHUSI IIPU3HAKOB.
Wcropus passurus renetuku. OCHOBHBIE TOHATHS [€HETHKEL Ipnsnaku u cBOlicTRA; rens,
allIebHbIe reHbl. | 0MO3HrOTHEIE 1 TCTEPO3UTOTHBIC OPraHu3MEL I eHOTHI 1 heHOTHI
OpraHu3Ma; reHo(oHI.

Paznen 9. 3akonomeprocTH HacaenoBaHmus npusHakos (12 9)
Tema 9.1.I'ubpunonornyeckuii Mero H3yUCHHMs HaCleI0BaHus Npu3Hakos I'. Menmers. (1)

MeTop! H3yUeH s HACTIEICTBEHHOCTH H3MEHYHBOCTH. [TpuHIHIE 1 XapaKTepHCTHKA
rubpuonorayeckoro Merona I'. Menens.

Tema 9.2.3axousr Mennens.(41)

3aKOHOMEPHOCTH HACIEN0BAHHKS IPH3HAKOB, BBISBICHHbIX |, Mennenem. Monoru6punaoe
ckpemuBanue. [lepseii 3akon I'. MeHzens — 3aK0H TOMHHEPOBAHHS. Bropoit 3axon Mennemns —
38KOH pacCINeINIeH s, 3aKOH YHCTOTEI TAMET H €T0 IIHTONIOTHYECKOE 060CHOBAHHE.
AHaJTM3HpYIOlllee CKpemuBanne. JJAruGpHIHOE H ONMUIAGpHIHOS CKpEIUBAHUE; TPETHH 3aKOH
Menzens — 3aK0H He3aBHCHMOTO KOMOHHHPOBAHHS.

Tema 9.3. XpoMocoMHas Teopus HaciencTBeHHOCTH. CleIyIeHHOe HACIeIOBAHAE reHoB.(24)

XpomocomHas Teopust HacnencteeHHocTH. I pymns! cuemenus. CLelIeHHOe HacIe0BaHHE
npu3Hakos. 3akoH T. Moprana.ITomHOe H HEMOIHOE CIleIIeHHe TCHOB, PACCTOSHHE MEKIY

reHam. ['eHeTHYIECKHE KapThl XPOMOCOM.

Tema 9.4. T'eneruka nona. Hacnenosanue IIPU3HAKOB, CLUEMIEHHAIX ¢ moToM. (14)



I'enetudeckoe onpenenenue mona; T€TePOraMeTHBL! i rOMOraMeTHBIH 1moJt. ['eHeTHuYeCKas
CTPYKTypa MONOBEIX XpomMocoM. Hacnenopasue npu3Hakos, clemIeH X ¢ nonoM. Xapaktep
HACTICNIOBANMS IPU3HAKOB Y YenoBeka. I'eHHEIC M XPOMOCOMHbIE AHOMATHH YEIIOBEKa U
BBI3LIBACMEIE UMH 3a00meBanus. MeToas! npodmak Ty HACII€ACTBEHHBIX 3aboneBanmii
YeJI0BeKa.

Tema 9.5. I'enoTHI Kak IeToCTHAS CHCTEMA. BsanMoneiicteue anmiensubx reHoB.(44)

I'enoTun kax nenoctaas cucrema. Bsaumoeiictaue AITIENBHBIX M HEAJUTEIBHAIX TEHOB B
OlIpeNe/IeHrH IpU3HaKoB. [Inefforpomnus. DxcnpeccusrocTs NIEHETPAaHTHOCTh ['eHA.

Paznen 10.3axonomMeprocTH M3MenunBOCTH (6 )
Tema 10.1.Hacnenctennas (reHOTHIHMYECKAd) H3MEHYHBOCTE. (44)

Ocrorubie hopmbr n3merumBoCTH. [eHOTHITMYECKAS H3MEHIHBOCTE. MyTtanuu: rennsre,
TCHOMHBIC, XpoMocoMHbIe. CBolcTBa MyTanuit. [IpuunnEs # yacToTa MyTalui, MyTareHHbie
(hakTOpEI. DBOMOLEOHHAS PO MyTALHi; 3HAUCHHE MYTalHii s IPaKTHKH CEIILCKOTO
X034HCTBA ¥ GHOTEXHOTOrMK. MyTareHubIE dakToprr. KoMGHHATHBHAS H3MEHYHBOCTS, YpoBHH
BOSHUKHOBCHHS PA3NAYHEIX KOMOHHAIUH I'€HOB U MX POIIb B CO3JAHHH T€HETHIECKOIO
Pa3Ho00pasys B Ipesienax Bua. DBOMONHOHHOE 3HAYCHHEKOMOHHATARBHOMN H3MEHYHBOCTH.

Tema 10.2. 3aBHCHMOCTE IPOSBIICHAS T€HOB OT YCIIOBHH BHEWIHEH cpenb! ((heHOTHIIHYECKAs
H3MEHYHBOCTH) (29)

DeHOTHNHIECKAS WA MO (UKAIMOHHAS H3MEHIUBOCTE. POTTh yernoBuit BHemmHelH Cpensl B
PasBUTHH U IPOSBICHUM IPU3HAKOB U CBOHCTB. CBoiicTBa MomubuKamit. CTaTHCTHYECKHE
3aKOHOMEPHOCTH MOJHUGHKAIHOHHON U3MEHUABOCTH; BAPHALMOHHBIH PAI ¥ BapHarHOHHAs
KpuBas. HopMa peakiun; 3aBHCHMOCTE OT reHOTHITA. YnpaBiieHHe TOMHUHHPOBAHHEM.

Pazjea 11.0cHoBbI centexnum. (549)
Tema 11.1.Co3manne HOPOJ JKHBOTHBIX M COPTOB pacTeHHH. (24)

Cosjianne IOPOJT KUBOTHBIX U COPTOB PACTEHHIA. PasnooGpasue u npo[yKTHBHOCTE KyJIBTYpHBIX
pacTeHui. LICHTPbI IPOMCXOXK/ICHHS M MHOT00GDasHs KyIhTYPHEIX PACTEHHE. 3aK0H
TOMOJIOTHYECKHX PAIOB B HACIEACTBEHHON H3MEHIMBOCTH.

Tema 11.2.MeTo/ib1 CeeKIuH KUBOTHBIX B pacTenuit. (14)

MeTozs! cenekum KUBOTHBIX U PACTEHMI: 0T60P U THOPUIH3ALIHS, (hopmel oTHopa.
Otnanennas rubpumsanys; SBICHAE TeTepo3uca. VICKycCTREHHEIH MyTareHes.

Tema 11.3.Cenexmus MEKpoOpranusMoB. (14)

Cenexiust MUKPOOPTaHH3MOB. BHOTEXHOTIOTHS U TeHeTHYeCKasa HHKeHepHs. CeneKIus
MHKPOOPTraHH3MOB UL ITHINEBOH IPOMBIIMUICHHOCTH; HOIy4eHHE JTeKapCTBEHHBIX IIPENapaTos,
OHOIOrMYECKHUX PETYIATOPOB, AMHHOKHCIIOT.

Tema 11.4. loctuKenus H OCHOBHEIC HAIIPABJICHNS COBPEMEHHOM cesekium. (11)

JOCTINEHNS 1 OCHOBHBIE HAIIPABJIEHHS COBPEMEHHOM ceNnexiuu. Y cexu TpaTuHOHHOMH
cenexuun. Knoruporanwue. Kﬂemq}{mq TEXHONOIHH. | eHeTHYecKas HHKeHepHs. SHaYCHHE
CENEKIMH IJIS PA3BHTHA CEIBECKOX03SHCTBEHHOTO MIPOH3BOJICTBA, METHIIHHCKOH,
MHKPOOHONIOTHYECKOR H APYTHX OTpACieil NPOMBIILIEHHOCTH.



Peseps 14. Ha nposeaenne 0000ImeHnsT H3yYeHHOr0 MaTepHaJa.

11 xmace.
basoelii yposenn — 34 yaca

Paznen 1. Bun — 21 yac.

Tema 1.1. Hctopus passurus IBONKIHOHHBIX HAeH — 4 yaca.

Hcropus seomonuonHsx uneir. Passurie bronoruy B 1omapBHHOBCKHIT IIEPUO]I.
3navenue pabor K. HHHHesI, yaenus XK.-B. Jlamapka, Teopu JK. Kiosse. IMpennocsuixy
BOSHUKHOBEHHS yueHus Y Jlapeuna. DBomonHonHas Teopus Y. Jlapeuna. Pors 3B0monuonHokH
TEOPUH B OPMUPOBAHMH COBPEMEHHOH CTECTREHHO — Hay4HOU KapTHHEI MHpa.

Tema 1.2. CoBpemennoe sBomonuonnoe y4enue -9 gacos.

Bupn, ero kputepuu. IMomymsums — CTPYKTYpHAs €IHHHIIA BH/IA, SAUHUIA SBOJIFOIHH,
CHHTeTHYECKas TEOPHS HBOIFOIHHN, JBHIAKYITHE CHIIBI SBOMOIHH: MYTAITHOHHBIH TIpoIlEcc,
TOIyTANMOHHEIE BOTHBL, H30JIAIHS, €CTECTBEHHEIH 0T0Op; HX BIHAHHE Ha reHooH
TOMYISAHH. JIBHKYIuH 1 CTaOHITH3UPYIONMH eCTECTREHHETH 0TOOp. ANanTanuu OpraHusMoR K
YCTOBHAM OOMTaHUS KaK PE3YNBTAT JEHCTRIS €CTeCTBEHHOr0 0T60pa. BHnoo6pasosanue xax
pe3ynbTar spomonun. Cnocobsl u myTu BHJ1006pasoBanust. CoxpaHenue MHOT000pa3us BUIOB
KaK OCHOBa yCTOHYHMBOrO pa3BHTHs Guochepsl. [apmbie HaTpaBiIeHUs BOTIOIHOHHOIO
npouecca. Buonorudeckuii nporpece u 6uonornyeckuis perpecc. [Ipuyunbl BEIMEpaHus BHIOB.
JloxasaTenscTBa 3BOMONHY OpranuyecKoro MHpa.

Tema 1.3. ITpoucxosxmenne sxusau Ha Jemie - 3 Jaca.

PasButie npeacrapnenmuii o BO3HUKHOBEHHHM JXU3HH. Onbiter @, Pemu, JI. ITacrepa.
I'MIIoTe3H! 0 IPOUCXOKICHUN KI3HH. CoBpeMeHHBIE B3I Ha BOSHUKHOBEHHE YKH3H.
Teopus Onapura — Xonmeiina. VY cnoxaenne sKABLX OpraHu3MOB Ha 3eMIle B IIpoIecce
3BOJIIOIIHH.

Tema 1.4. IIpoucxoxiienne HeoBexa — 5 yacos.

['unotessr npomexoxzenus wemoseka. [TonoweHHe denoBeka B CHCTEME >XHBOTHOTO
MHpa (knace MiekonuTarormye, oTpsia [Ipumarsl, pon Jromn). OBOJIIONAS 9EOBEKA, OCHOBHBIE
oranel. Yenosedeckue paceLlIpOHCXOXICHHE YeIOBEYECKHX pac. BumoBoe emmMHCTBO
YEJIOBEYECTRA. - |

Paspnes 2. Ikocueremsbr— 12 uac.

Tema 2.1. Dxomornueckne pakropsi — 3 uaca.

Opranmsm u' cpema. TlpeaMer M 3amaud SKONOrME. DKOTOTHIECKHE (haKTOpEl Cpenkl
(abuoTnueckue, 6GHOTHIECKHE, AHTPOIIOTEHHBIE), HX 3HAUYCHHE B IKHU3HH OpraHU3MOB.
3aKOHOMEPHOCTH BIMSHHS IKOTOTHYECKHX (akTopoB Ha oOpraHH3MBL B3auMOOTHOIIEHHS
MEAIy OpranusMaMd. MeKBHIOBBIC OTHOLICHHS: IAPa3HTH3M, XHIIHHYECTBO, KOHKYPEHIIHS,
CHMOHO3. | :

Tema 2.2. Crpykrypa 5x0cHcTeM — 4uaca.

Bunosas u mpocTpaHCTBeHHas CTPYKTypa SKocucTeM. IImImeBble CBSI3H, KPYTOBOPOT
BEIICCTE W [PCBPAICHHE SHCPIHM B 3JKOCHCTeMaX. [IpHYMHBEI YCTOMYHBOCTH M CMEHBI
3KocHCTeM. Businue genopexa Ha 3K0CHCTEMEL MCKyCCTBEHHBIE COOBIIECTRA — arpoIeHO3EL.

Tema 2.3. Brocepa — riobaapaas sxocucrema — 2 gaca.

brocdepa — rmobansuas sxocucrema. Coctas u CTpyKTypa Ouocdeprr. Yuenue B. .
Bepuagckoro (o Guochepe., Pone xuBEIX oOprammsMor B Ouocdepe. Buomacca 3emin.
Bronoruyeckuit KpyroBopor BelecTs (Ha MpEMepe KPYroBOpOTa BOJIBI H yTIIepoaa).

Tema 2.4. Buocdepa u uenosex — 3 Jaca.
Brocpepa u uwenoek. I'mobGaibHbIE 5KOMOrHYECKHE TPOGIEME H IOyTH HX PEIICHHS.

IlocyencTBys AeATENBHOCTH YeIOBEKA Uil OKPYXKAIONIeH CpEIb. IlpaBuna moBeneHHs B
NPUPOHOH cpejie. OXpaHa IPUPOIE U PAlHOHATEHOE HCIOMB30BAHAE IPHPOIHBIX PECYPCOB.



3akirogenue — 1 gac.
YruyGnennstii ypoenns — 102 gyaca.

Yacre 1. Yuenne 06 3Bomonun OpraHu4eckoro mupa — 46 yacos.

Pazpen 1. 3akonomepnoctn PA3BHTHS KUBOA NPHPOABL JBOIONHOHHOE Y4eHue -
26 ugac.

Tema 1.1. Mcropus npencrasienyii o Pa3BHTHH KH3HM Ha 3emue — 3 yac,

YMOo3puTenbHEIE KOHIENIAA AHTHYHOCTH: yuenns Iudaropa, Dmmemoxna, Hemoxpura,
I'mnmokpata u jap. Kpeaunormam. T'ocmonetBo B Hayke [IPEACTaBIeHUH 00 «HM3HAYANBHOM
LENecO00pasHOCTH» U HEM3MEHHOCTH IKHBOMR Npupokl. Benukue reorpadpuueckue OTKPBITHS.
Pazputie 6uonorun B onapBHHOBCKMH iepro. Padorsr K. Jlunnes mo cucTemaruke pacTeHwuit
H KMBOTHBIX; IPHHIMIIBI TAHHEEBCKOM CHCTEMATHKH. Tpymer JK. Kioese 1 XK. nie Cent — HUnepa.
OBomonuonHas Teopus XK. — B. Jlamapxa. ITepBrie pycckre SBOMONHORHCTEL

Tema 1.2. TIpeanoceiiku BO3HHKHOBeHUS Teopun Y. /lapBuna — 2 vac.

[Ipeamoceiky  BO3HMKHOBEHMS YUYECHHS Y. JlapBUHA:MOCTHXKEGHHS B 06IACTH
CCTCCTBEHHBIX HayK (LHTONOTHS, SMOpPHOMOrus, (H3HKA, XHMHS, TEONOTHS, OMHCATEIBHLIE
OOTaHMKa M 300NOTHSA, CPABHHTETHHAS AHATOMES IIO3BOHOYHBIX, MAIEOHTONOTHS H p.);
SKCHEUIMOHHBI MaTepHan. Y. Jlappuna.

Tema 1.3. DBomonnonnas Teopus Y. lapBuna — 8 gac,

VYuenue Y. Jlapeuna 06 HCKYCCTBEHHOM O0TOOpe. DOpPMBI HCKYCCTBEHHOTO orbopa:
METOAMYECKHH 1 OeccosHaTenbHbIH 0T60p. Koppenstupnas HU3MEHYHBOCTE. Yuenue Y. Jlappuna
O SCTECTBEHHOM 0TOOpe. Beeobmas nuauBuyansuas H3MEHYUBOCTH, H30BITOUHAS YHCIEHHOCTD
OTOMCTBA M | OTPaHHYCHHOCTE: pe¢ypcoB. bope6a 3a cymecrroBamue: BHYTPHBHJIOBA,
MEKBHIOBasg U Gopuba ¢ abuoTHuecKHME (bakTopaMu; ecTecTBEHHBIH orbop. ObpaszoBanue
HOBBIX BHIOB. '

Tema 1.4. CoBpemeHHBIEe NpeICTABICHHS 0 MeXaHH3MAX H 3aKOHOMEPHOCTHX
IBOJIIONHH. MEKpoIBomIONHUs — 13 yac.

Buz — sneMenTapHas 9BOJIONHOHHAS eIUHUIA; KPUTEPHH M I'€HETHYeCKasl I[eIOCTHOCTE.
[onynsamuonnas crpykrypa BHia; reorpauyeckas M OKONOTHYECKAsS  H30JIALHS,
OTPaHUWYCHHOCTS paJuyca WHIMBHIYAIBHOH aKTHBHOCTH. (QOPMHpOBaHHE CHHTETHUYECKON
TCOPHH SBOMOIMH. ['eHeTMKA M 9BOIIONHMOHHAT TEOPHSL. Homynsuus — »srementapuas
JBOIOLHOHHAs euHnIa. I'eHoQon momymsui. VneansHele n peansHile MOILYJIALHHN (3aKOH
Xapmu - BaitnGepra). ['eneTwdeckue Ipomecchl B nonynaiusax. PesepB  HaciencTBeHHOMH
H3MEHYHBOCTH MOMy/LIMHA. DOPMEI ECTECTBEHHOIO 0TGOpA: JIBHKYIIHH, CTabMIU3UPYIOMUH 1
paspeiBatomuit. ITomosoit o16op. IIpHCIOCOGIEHHOCTs OPraHU3MOB K cpene obuTaHus Kak
Pe3yNbTaT NEHCTBHS €CTECTBEHHOro 0TOOpa. IIpHCIOCOGHTENBHEIE 0COBEHHOCTH CTPOEHHUS,
OKpacKH Tejla 'M INOBEACHHA JKHUBOTHBIX. 3ab0Ta 0 moTroMcTBe. OTHOCHTEIBLHEIH XapaxTep
NIPHCIOCOOINEHHOCTH — OpraHu3MoB. - Mukpossomonus. CoBpeMeHHEIE NpEACTaBIEHHT ©
Bu006pasosanun  (C.C. Yersepuko, V.M. Ilmambraysen). IlyTe u  ckopocts
BH1000pa30BaHus; reorpaduyueckoe (aUIONAaTPHIECKOE) W SKOTOTHIECKOS (cuMmmarpuveckoe)
BUI000pasoBanue. DBOMOIHOHHAS POITh MO IH(pHKAIIHIH; ¢usnonornyeckue apanramun. TeMIIbl
3BOTIOLHH. i
Pazgen 2. Makpo3soonus. MaxkposBomonus. Buonorugeckne mocaeIcTBHs

npuobpeTeHys npucnocodaennii - 20 yacos.
Tema 2.1. I'naBHbIe HanpaBJIeHHs GHOTOrHYIecKol 3BosonHH 10 gac.
'naBHEIe HANPaBIEHUS SBOMOIHORHOTO TIporiecca. Bromornueckmii Iporpecc u

buonorugeckmit perpecc (A.H. Cesepuos). ITyTa mocTuxeHus GHOTOTHYIECKOTO Iporpecca.
PesynpTarsl 3B0/ONMH: MEOT00GPa3He BHIOB, OpraHMYecKas MeTeco06pasHOCTb, HOCTEIEHHOE

YCIIOKHEHHE OpraHH3aI[HH.
Tema 2.2. IlyTa nocTu:xenus Guosorugeckoro mporpecca — 10uac.



Makposgomonus. Aporenes. CymrocTs apoMopdhHBIX H3MeHEHHI H 11X pOIib B
SBOTMIOLHY. BO3HUKHOBEHME KPYITHBIX CHCTEMATHUECKITX I'PYTI JKUBBIX OPraHU3MOB. AJIorenes
H IIPOIPECCHBHOC NMPHCTIOCOOIICHHE K ONPEIEIEHHBIM YCIOBHAM CymecTBoBaHusA. KaTarenes kak
hopma mocTHKEH S GHOTOrHIecKoro [IPOIBETAHHS Pyl OpranusmMoB. OCHOBHBIE
3aKOHOMEPHOCTH SBOTIONMH: IWBEPTEHIUSI, KOHBEPreHIIH, apajliein3M; IpaBHiIa SBOTIONUH
Ipymnn opraHu3Mos. 3HaueHue pabot A.H. Ceseproza.

Yacrs I1. PaseaTue oprannveckoro MHpa — 21 yac.

Pazpen 3. Pasgutne xu3nu va 3emire — 11 gac.,

Tema 3.1. PaseutHe :xu3nu B apXeHcKoi H mpoTepo3oiickoii Ipax — 2 gaca.

PasBurue sxu3nn Ha 3emie B apxeiickoii ape. [lepBrle crenrn xu3Hu Ha 3eme.
Crpomartonutsl. PasBuTHe Ku3HH B IIPOTEPO30HCKOH 3pe. TosIBIECHHE IPEIKOB BCeX
COBPEMCHHBIX THIIOB OCCIIO3BOHOYHBIX KHUBOTHBIX. | HIIOTE3a BOSHHKHOBEHHS MHOIOKJIETOYHBIX
(9. I'exxens, M. Y. Meunukos, A.B. Wranos). [Teperie xopaoBsie. Hanpasnenus spomorun
HU3IIHX XOpAoBbIX. O0mmas xapakTepucTuka OecuepernHbx 1 06010YHHKOB, PazsuTHe BOIHBIX
pacrenuit. Hauasmo nouBoo6paszoBarebHbIX MIPOIIECCOB.

Tema 3.2. Passutne xu3nu B nasneosoiickoii spe — 2 waca.

- PazButre jxm3nu Ha 3emie B aseo3oickoit 9pe; MEPHOAU3ANHS HAIE030S;
KEMOPHACKUH, OPIOBHKCKHH, CHITypHIHCKHiL, ACBOHCKHH, KaDOOHOBBIN M IEPMCKHH TTEPHOLIBL.
OBOMIOLMS paCTeHHH: PHHHO(HTEL, TIOSBICHHE IIEPBBIX COCYIUCTHIX PACTEHHI; TATIOPOTHHKH,
CCMCHHPIC TIAlOPOTHHKH, TONOCEMEHHBIE pacTeHHs. BosHUKHOBEHHE 03BOHOYHEIX: 06mAs
XapaKTEPHCTHKA M apOMOP(O3EL, ONPENETHBIIHE YEPTE KIACCOB PHIGHL, 3eMHOBO/IHEIE,
IIpecmprkaronuecs. [ TaBHbIe HAIPABIIEHUS SROTIONHH IIO3BOHOYHBIX; XapaKTEPHUCTUKA
aHaMHUP H aMHHOT. :

Tema 3.3. Pa3BATHE KH3HH B Me3030HCKOI ape — 3 gaca.

PaspuTHe xn3nu Ha 3emite B Me3030#ckol spe. [losenenue u pacmpocTpaHeHHE
MOKPEITOCEMEHHBIX PACTEHHIT. DBOMIOIHS Ha3eMHbBIX TT03BOHOYHEIX. BO3HUKHORBEHIIE ITHI] H
MIICKONTUTAIOIIMX; O00INast XapaKTEPHCTHKA KIaccoB IITuif 1 MITeKomHTaromux. CpaBHuTENBHASL
XdpaKTCPUCTHKA BEIMEPIIMX U COBPEMEHHBIX HA3EMHBIX IT03BOHOYHEIX. BEMupanue JPEBHHUX
TOJIOCEMEHHBIX PACTEHHUH U TIPECMBIKAIOMIHXCS.

Tema 3.4. PaseuTne xn3nu B Kaiino3ofickoii spe — 3 uaca.

Pas3BuTHe xu3HM Ha 3emute B KaliHo30lcKoit ape. Byproe Pa3BHUTHE [IBETKOBBIX PacTEHHIA,
MHOroo0pasue HaceKOMBIX; iapajllenbHas 3Bomonys. Paspurue IJIalleHTapHEBIX
MJIEKOTIHTAOIINX, NIOSBIEHHE XHIHBIX. BO3HUKHOBEHHE IpHUMATOB. Hpetid maTepukos,
onenenenye. OCHOBHbIE STAITB! SBONIOIUE PACTEHHH. . OCHOBHEIE 3TAIL! SBOJFOIEH KUBOTHBIX.

Paznen 4. Ilpoucxo:kaenne vesoBexa — 10 gacos.

Tema 4.1. Ilos0:xeHne Ye0BeKa B CHCTEME JKMBOTO MEpa — 2 gaca.

Mudonorudeckue 1 peIUrHO3HEIE NPECTABNEHHS O IIPOUCXOKICHHH YeIOBEKA.

[Ipencrapnenus K. JIuaHes o mporcxoxaeHny denoBeka. CHCTEMATHYECKOE TOTOMKEHHE BUJIA
Homosapiens B cHCTEME JKHBOTO MHpa.

Tema 4.2. Dpoonus npumartos — 1 gac.

Pa3sBrTHe IpUMATOR; HalIpaBICHHE SBOIIOLKH deoBeka. OGIIMe IPEIKH YeT0BeKa |
4e/I0BeK00OpasHEIX 00e3bsH. [IpH3HaKks i CBOWCTBA YET0BEKA, TIO3BOIISIONIME OTHECTH €0 K
OIIpeJIEICHHBIM CHCTEMATHIECKAM TPYTIIaM IIapCTBa JKUBOTHEIX. [[osBIEHHE IepBEIX
IpencraBuTenei ceMeﬁcTBa Jromm.

Tema 4.3. CTaaHH 3130.fnomm 4eI0BEKa — 5 9acoB.

Crajiuy 5BOMFONME YeTOBEKa: JPEBHEHINNE YeIOBEK, APEBHHMI YeIOBEK, IePBEIC
coBpemeHHble moad. [lomynsaiuonsas ctpykTypa Buga Homosapiens; uenosedeckue packr;
pacoobpa3oBaHHe; €IHHCTBO IPOUCXOKICHHUA pac. CBOMCTBA YeNoBeEKa Kak OHOCOLUATBHOTO
cymecTsa. J{BHKyIKe CHIIBI aHTponoreHe3a. ©. DHrenbe 0 poiu TPyAa B IMPOIecce
NpEeBpaINeH sl 00€3bIHEI B YeJIOBeKa. Pa3sBUTHE WieHOpa3AeIbHON pedHr, CO3HAHUS U
00LIECTBEHHEIX OTHOIIEHHH B IPOLECCe CTAHOBIEHHS YenoBeka. Poirs Tpya B mpomecce
IpEBpaNICHAS 00€3bsIHbI B YEJIOBEKA.

Tema 4.4. CoBpemeHHBIi 3TaN IBOJIOIHHA YejloBeKa — 2 Jaca.



CoBpeMenHbIi 3Tan 3BomOMHH YeToBeKA. CoorHomenue conuansroro u
OHONOrMYECKOro B SBOONMH YenoBeKa. YenoBeyecKre PACKH, UX eIHHCTRO. Kpuruxa pacmsma u
COLLHAILHOTO NapBHHU3MA. AHTHHAYYHAS CYIIHOCTE COMHAIBHOTO JAapBHHH3MA H PacH3Ma.
Benywas pons sakonoB o6mecTsenHol sxmsmm B COIHATIEHOM IIPOTPECCE YEIOBEYECTRA.

Yacrs I11. B3aumooTHOmeHus OpraHusmMa ¥ cpeanl — 31 yac.
Pasnen 5. Brocdepa, ee CTPYKTYpa U HpyHKIUMH - Suacos.

Tema 5.1. Crpykrypa 6uocdepnr — 2 gac.,

brocdepa — sxuBas o6onouxa miamers. Vaemme B.J. Bepuasckoro o duocepe.
I'panumer 6uochepsr. Crpyxrypa 6nocteprr. Kocroe Bemectro Guochepsr. Atmochepa:
Ta30BbIH COCTaB; HCTOYHHKH U SHa9eHue rasos arMochepsl. ['uapocdepa: Boasr MHPOBOTO
OK€aHa, IIPECHOBOIHLIE Bozl;oeMLf; POIIb B brocdepe. Jlutochepa u GrokocHoe BerecTso
buochepsr. XKupble opranusMer (’KHBOE BEHIECTRO): BHIOBOIH COCTaB, pasHooOpasue U BKIaI B
Buomaccy. ,

Tema 5.2. Kpyrosopor Bemects B npHapoje — 3 gac.

I'naenas Gynxmus 6uocdeps: - KPYTOBOPOT BEIIECTB B IPHPOJE: KPYTOBOPOT BOJIEL,
YIJIepoZia, a301a, CepHl i pocdopa. 3HadeHHE KPYTOBOPOTOB B IpeoOpa30BaHUH IIJIAHETEL

Paznmen 6. JKuzne B coobmectpax. OCHOBLI 9K0J0ruu - 114gacos.

Tema 6.1. Mcropust popmupoBanus C000ImECTB JKHBLIX OPraHH3MOB — 2 ac.

Hcropus GopMupoBanus cooBmEcTs KUBIX Opranu3MoB .I'eonoruyeckas ueropus
MAaTEPUKOB; H3OJLIHS, KIMMATHICCKHE YCIIOBUS.

Tema 6.2. Buoreorpadus. OcroBHLIe 6HOMBI CYIIH — 2 4ac.

broreorpadus. Buoreorpapuueckue ob6macta- HEeOapKTHYEeCKas, MaJeoapKTHIECKas],
BOCTOUHAH, HEOTPOTIMYECKad, d()HONCKas | aBCTpaimiickas 06macTd. OCHOBHEIE GHOME] CYILIH H
Muposoro oxeana. CxozncTBo 6HoMOB PasIMIHEIX 00NIACTEH; MPOUCXOKICHHE M PA3BHTHE
OHOMOB. j

Tema 6.3. BzaumooTHOmen s oprannma u cpeabl — 2 yac.

Vyenne o 6uonenozax B.H. CykaueBa. EcTecTBeHHBIE COOBIECTBA JKHUBEIX OpraHH3MOB.
broreonenos: Guonenos u sxoron. KoMIoHeHTs! 6HOreoreH0308: IPOIYIIEHTE], KOHCYMEHTEI,
PElyleHTL broneHosE: BHI0BOE pasHO06pasHe, IIOTHOCTS nomyJsanui, Guomacca.
Abuotrueckue GakToprl cpemsl: Poib TEMIIEPATYPEL, OCBEINEHHOCTH, BIAXHOCTH H IPYTHX
(hakTOpOB B HKHU3HEAEATENBHOCTH COOGIIECTB. UHTEHCHBHOCTD NeHCTRHS taxTopa;
OrpaHHYMBAIONIMH (PaKTop. BsauMozeHicTBie HaKTOPOB CpeIbl, IPENEIIE BEIHOCTHBOCTH.
buotngeckue daxropsr cpefsL. Hnterpanns Bu/a B OHOLEHO3E; DKOIOIMYESCKHE HUIITH. Hemnu u
CETH ITUTAHKS. IKOIOrMIeCcKas MMpaMHa THcell, GuoMacchl, SHepriy. CMeHa GHOIEHO30B.
HquHHLI CMeHbI OHOIIEH030B; (HOPMHEPOBAaHHE HOBBIX COOBIIECTB.

Pasnen 7. Buocdepa u wenosex. Hoocdepa — 9 uac.

Tema 7.1. Bosaeiicreue 4veoBexa Ha NPHPOAY B NpoLecce CTAHOBJICHHS
coobmecTBa — 2 9gac. ] ; ,

AHTpororeHHbIe (aKTOphl BO3IeHCTBHE HA GHOIEHO3HI (POJIb YENOBEKa B OPUPOJIE).
Pornb naneonmurudeckoro yenopexa B HCYe3HOBEHWH KPYIHbIX TPABOSIHBIX ¥ XUITHAKOB.
Hagano snoxu npon3BojcTBa MUIM B HeonuTe. [loiceunoe 3eMile/ielne | BEIIAC CKOTA. YdeHHe
B.H. Bepuazckoro, o HooCepe. AHTPONIOIEHO3EL.

Tema 7.2. Ilpupoanbie pecypehbl M X HCIOJIb30BaHHAE — 2 Yac.

MuHeparbHble, SHEPreTUIECK e H HUIIEBEIE pecypekl. HercuepaeMEle pecypesr:
KOCMHYECKHE, KIMMaTHYECKHE U BOIHEIE pecypchl. OTHOCHTENEHOCTh HEHCUEPIIAeMOCTH
pecypcos. McuepriaeMbie pecypchl: BO306GHOBIsIEMBLE (IUIOAOPOIHE TIOYB, PACTHTE/BHELA |
’KUBOTHBIA MHUP) ¥ HEBO306HOBIAEMEIE (HE(TH, Ia3, YTOmb, PYIEL).



Tema 7.3. IocaexcTBus xo3siicTBeHHOH ACATEILHOCTH YeJI0BEKA /LI OKPY:KAIO I el
cpennl — 2 gac.

3arpssHeHne Bo3myxa. [puuuner sarpssuenue BO3/[yXa U HX TOCIIE/ICTBHS (yBeTHUYEHHE
conacpxanus B Bosayxe SO, u CO2 H BIMAHHE 3TOTO HA KIIMMAT ). 3arps3HeHue MPECHBIX BOJ 1
Muposoro okeana. AHTponOreHHbIe H3MEHEHYS TIOYBEL: 3p0O3Usi, POPMHPOBAHHE IPOBATBHO —
TEPPHKOHOBOrO TUIIA MECTHOCTH. BiustHue yenoexa na PaCTATENbHBIN U KUBOTHBIH MED:
COKpalCHUE BH/I0BOTO PasHOOOpasus JKUBOTHEIX, PaspyIICHUE CETEH NHUTaHHUI ¥ OHOIEHO30B.
PanmoakTusHoe 3arpssnenue.

Tema 7.4. Oxpana IPHPOIbI H NePCHEKTHBBI PALHOHAILHOIO
NpHpo/ION0JAL30BaHHA — 3 Yyac,

IIpofnemsr panmoransHOro [IPHPONOIIONIB30BAHMS, OXPAHBI INPHPOMBL B3AMUTA OT
3aTPASHECHUH, COXPAHEHHE OJTAJIOHOB M IIAMSTHHEKOB IIPUPOAEI, OOECHeYeHHe MPHPOIHBIMH
pecypcamu Hacenenus Imanetsl. [IJIK. Ouncrka BBEIOPOCOB M CTOKOB, OHONIOTHYECKHE METO/IBI
Gope6et ¢ BpesmTenIME. MepEr no 00pa30BaHATO YKOOIHYECKHX KOMIUIEKCOB, SKOTOIHYECKOe
obpazoBanue.

Paznen 8. Buonnka — 6 uac.

Hcnonbsosanme 4enoBeKoM B XO3SHCTBEHHON NeSTENBHOCTH NIPHHIUIIOB OpPraHH3aLHu

PacTCHMH H JKMBOTHBIX. ®OPMBI KHBOTO B OPHPOJE W HX IPOMBIIUIEHHBIE AHAJIOTH
(CTpouTENBHEIE COOPYKEHHS, MAIIHHEL MEXAaHU3MBI, IPUOOPEI | T.J1.).
PesepBroe Bpems — 3 yaca.



Temaruveckoe nnanuposanue mo 6uosorun 10 xace (6a30BbIii ypoBens)

Ne n/m | Pazmen Tema ypoka Koa-
BO
9acoB

1. Pazpmen 1. Kparkas ucropus pasputus 6uonoruu. [IpeaMer u 3amayn 1

buosorus xak obm1e#t OHOIIOTHH.
Hayka. MeToapl
HAY4HOI0
103HaHuA - 3 gac.

2. CymHOoCTh ¥ CBOMCTBA JKHBOTO. 1

3. YPOBHH OpraHH3aI[MH B METOBI II03HAHUS JKABOK TIPAPOILI | 1

4. Pasnen 2. Knerka - | Mcropus uzy4enus kinerku. Kirerounas teopus. 1

10 gac.

5. XUMHYeCKHi cocTap KineTku. Heopranugeckue BemecTsa. 1

6. Oprasuyeckue BEIIECTBA, BXOIAIIHE B COCTAB KIIETKH: 1
JIMITH I BI.

7. OpraHuYEeCKHE BEIIECTRA. Y TIIEBOIEI, OEIKH. 1

8. Buomornueckue mOIMMAMEPE! - HyKIICHHOBBIE KHCIOTHL. 1

9. Crpoenue sykapuoTuyeckux kietok. JI/p Nel 1
«HabmoneHne KIETOK PACTEHUH U KMBOTHBIX 10T
MHKPOCKOIIOM Ha FOTOBLIX IIperaparax.

10. Knerounoe smpo. XpoMoCcOMBI, XpOMOCOMHBIH Habop. 1
Oco6eHHOCTH CTPOSHHSI KIIETOK Pa3HBIX aPCTB XKHBOH
npuponsl. JI/p Ne 2 «CpaBHeHHE CTPOEHHUS KIETOK paCTEHHH
M JKHBOTHBIX).

11. ITpokapuoTHYeCcKas KIETKa. 1

12. Peanusanus HaCIEICTBEHHOM HH(POPMAIIMH B KIIETKE. 1

13. Bupycsl 1

14. Paspgea 3. Oprammsm -  efuHOe menmoe. MHoroo6pasue JKUBBIX | 1

Opranusm-20- OpraHu3MOB.
4acoB

15: O6MeH BelleCTB H PeBpalleHne SHeprud. DTaIlbl 1
DHEPreTHYecKoro obMeHa.

16. ) [Tnactuueckuii oomen. @oTocuHTE3. XEMOCHHTE3. 1

17 Jlenenue kiaeTku. MHATO3. 1




18. @opMbI pa3MHOKEHHUS JKHBBIX OPTraHU3MOB. 1

19. Metio3, ero 0coOEHHOCTH. 1

20. OnnomoTBopeHHE Y IKHUBOTHBIX B PACTEHHIHA. 1

21. WMupueupyansHOE pa3sBUTHE OPraHA3MOB. DMOPHOHAIBEHOE 1
pasBUTHE.

22. Onroreres yenoBeka. PenpoayKTHBHOE 370POBEE. 1

23. I'eneTrka — HayKa 0 3aKOHOMEPHOCTSX HACIIEACTBEHHOCTH 1 | 1
H3MEHYHMBOCTH.

24, 3aKOHOMEPHOCTH HaclleToBaHus. MOHOTHOPHIHOE 1
ckpemueanue. [lepssriii 3akon I'. Menaens.

25. Hurubpunnoe u momurubpuanoe ckpermuanue. Bropoit 1
3akoH ['. Menpnens. Tpernii 3axon I'. Mennens — 3akoH
HE3aBUCHUMOT0 KOMOHHUPOBAHUS.

26. AHanM3UpyIoIee CKPEInHBaHNe 1

27. XpoMocOMHAas TEOPHS HACIIEICTBEHHOCTH. 1

28. CoBpeMeHHBIE IPEICTABIEHHS O TEHE U TEHOME. 1
BzaumoeiicTBHe reHoB.

29. T'enernka momna. 1

30. V3MeHUnBOCTD: HACIEACTRCHHAS B HEHACIeICTReHHAS. 1

31: I'eneTHKa ¥ 3I0POBBE YEIOBEKA. 1

32. Cenekiyga: OCHOBHBIE METOABI H JIOCTHKEHUSL. 1

3D broTexHOMOrKs: JOCTHKCHHA B ICPCICKTHBEI Pa3BUTHA 1

34. O6mebnonornyeckue 3aKOHOMEPHOCTH, IPOSBIISIOITUECS 1
Ha MOJICKYJIIPHOM, KJIETOYHOM M OpPraHM3MEHHOM YPOBHSIX
3axmogeHue.

Hroro 34

gaca




III. TemaTH4eckoe MJIAHHPOBAHHE.

Paszgen

Tema ypoxka

Komuuectso
Jacop

Brenenue

1

Yacrs 1. llponcxoskaeHne H HAYAIBHbIE 9TANbI PA3BHTHSA KU3HH Ha 3emute — 18 gac.

Paznen 1. Muoroo6pasue 8
skuBOro mupa. OcHoBHbIe
CBOICTBA :KHUBOH MaTEePUH
Tema 1.1. YpoBHU OpraHu3anui JKHUBOMH 3
MaTEpPUH
Tema 1.2. Kputepnu KUBBIX CHCTEM e
Paznen 2. Bo3sHHKHOBEHHE 10
’KH3HHM Ha 3emae
Tema 2.1. McTopus npeacraBinenuit o 3
BO3HHUKHOBEHHH JKU3HH
Tema 2.2. CoBpeMeHHEIE TIPEACTABICHUS O 3
BO3HMKHOBEHHH KH3HH
Tewma 2.3. Teopust mpoucX0XKICHHS 1
IPOTOOHOIOIUMEPOB
Tema 2.4, IBOIIOLMS TPOTOOHOHTOB 1
Tema 2.5. Hauansusie arans GHonmornuaeckoit 2
SBOJTIOIHH
YHacrs II. Yuenue o kierke — 47 gac.
Pazngen 3. Xumndeckas 16
OpraHM3anus KIeTKH
Tewma 3.1. Heoprannueckue BEIIECTRA, 2
BXOJISIIHE B COCTAB KIETKH
Tema 3.2. OprandyecKkue BEIeCTBa, BXOSIIHE 14
B COCTaB KIIETKH
Pasnen 4. Peanuzanus 11
HACJeACTBEHHOI
uaopmanun. Merabdoausm.
Tema 4.1. Anabonnsm 7
Tema 4.2. DOwueprermueckuit  obmen - 2
Karabon3M
Tema 4.3. ABToTpodHBI! THII 0OMEeHA 2
Paspen 5. Ctpoenne u 20
(QYHKUNH KIETOK.
Tema 5.1. [IpokapuoTnueckas KJIeTKa 3
Tema 5.2. DykapHoTHYeCKas! KJISTKa 9
Tema 5.3. JKusHCHHBIN [UKI KIeTKH. Jlenenue 4
KIJIETOK
Tema 5.4. OcoGeHHOCTH CTPOSHUS 1
PACTHTEIBHBIX KIETOK
Tewma 5.5. KiteTouHast TEOPHS CTPOSHUS 1
OPraHu3MOoB
Tema 5.6. Hexnetounas gopma sxusan. Bupycsr 2
Yacre I11. PasmHo:keHne 1 pazBHTHE Opranu3mMoB — 34 yac.
Pazgen 6. PazmHosxeHne 10

OpTraHU3MOB.




Tema 6.1. Becmonoe pasMHOKEHHWE PACTCHHM | 2
JKMBOTHBIX
Tema 6.2. ITonoBoe pasMHOKEHHE 8
Pazgen 7. UaguBHayabHOE 24
pasBHTHE OPraHU3MOB
(oHTOTEHES).
Tema 7.1. Kpatkie HCTOPHYECKHE CBEIACHHS 1
Tema 7.2. OMOpHOHANBHEINA NEPHOL PAa3BUTHL 12
Tema 7.3. TTocTamMOpHOHAIBHEIN IIEPHOT 3
pa3BUTHS
Tema 7.4. Obuire 3aKOHOMEPHOCTH OHTOTeHE3a 1
Tema 7.5. PassuTie opranu3Ma B OKpPYKaroIas 5
cpena
Tema 7.6. Pereneparus 2
Yacrb IV. OcHOBBI FTEHETHKH H ceJIeKUHMH — 37 4Jac.
Pasnen 8. OcHOBHBIE 2
NOHSITHS TeHEeTHKH.
Tema 8.1. OcHOBHBIE TOHATHS TEHCTHKH 2
Pazmen 9. 3akoHOMEpPHOCTH 18
HacJIe10BAHUS NPH3HAKOB.
Tema 9.1, 'ubpuonorndeckuii MeToq 2
H3ydeHWs HACIECIOBAHMS TPU3HAKOB I .
Menpgens
Tema 9.2. 3axons I'. Mennens
Tema 9.3. XpoMocoMHast TCOPHS 3
HacsiencTBeHHOCTH, CLEIIEHHOE Hacle[0BaHke
T'€HOB
Tema 9.4. T'enetuka mona. HacnemosaHue 1
IIPHU3HAKOB, CHENICHHBIX C I10JIOM
Tema 9.5. 'eHOTHII KaK IIeJIOCTHASL CHCTEMA. 6
B3auMoaeicTBHE I'€HOB
Paznen 10. 3akoHOMEpPHOCTH 9
H3MEHYMBOCTH.
Tema 10.1. HacnencteenHast (reHOTHITHYECKAS) 5
HM3MEHYHBOCTh
Tema 10.2. 3aBUCHMOCTD TIPOSIBIIEHHSI TEHOB OT 4
YCIIOBHI BHEIIHeH cpeibl (PeHoTHIIMYeCcKas
HM3MEHYHBOCTE)
Pasgen 11. OcHoBBI 8
CeJIeKLIHH.
Tema 11.1. Coznanue nopoJ KUBOTHEIX H 2
COPTOB PacTeHUH
Tema 11.2. MeToIs! celeKIUH JKUBOTHBIX ¥ 1
pacTeHui
Tema 11.3. Cenexiiust MUKPOOPTaHM3MOB 1
Tema 11.4. JloCcTHXKEHHUA ©  OCHOBHBIC 4
HaIpaBIeHHs] COBPEMEHHOH CENEKIUH
Hroro: 136




TemaTnueckoe maanuposanue no Guosorum 11 kiace (6azoBBIii ypoBeHs)

Ne Pazgen Tema ypoxa Kon-Bo
/1 4acoB
1. | Pasmen 1. Bun — 21 | PasBurie GHonorum B 10 JAPBHHOBCKHUH TIEPHOJIL. 1
Jac Paboter K. JIunnes.
Tema 1.1. Hcropus
IBOJIIOLHOHHBIX
e — 4 gyaca
2. OBOIIOIMOHHAS TEOPHS 1
XK.- B. Jlamapxa.
3. Ipennocsuiku pa3sutus teopur Y. JlaperHa. 1
4. IBomonuonHas Teopust U. Jlapsuna. 1
5. | Tema 1.2. Bun. Kputepuu u crpykrypa. 1
CoBpeMenHoe
3BOJIIOIHOHHOE
y4enue — 9 gacos
6. [lomynsmmst —  cTpyKTypHAsS emMHHIA BHIA. 1
[omyiamus — egHHHAIA SBOIIOLHH.
7. DaKTOPEI SBOIIOIHH. 1
8. EctectBennsnii orfop — riaBHas ABMKyINas CHIia 1
IBOJIIOITIH.
g. AJtanTartyst OpraHu3MOB K YCIIOBHSAM OOHTAHHS. 1
10. Bunoobpasosanue. 1
11. Coxpanenre MEOrooOpas3us BH/IOB. 1
12 Jloka3aTenbeTBa ABOIOIUE OPraHHIECKOTO MHPA. 1
13. 3ager Nel «OCHOBHEIE 32aKOHOMEPHOCTH 3BOJIFOIIHEY |
14. Tema 1.3. PaszBuTHe npencTaBneHui 0 BOSHUKHOBEHHH KH3HH HA 1
IIpoucxoxnenne | 3emie.
#H3HU Ha 3emiie — 3
yaca.
15. CoBpeMeHHBIE TIPENCTABIEHHS O BO3HUKHOBEHHH 1
HKH3HH.
16. PaseuTHe xH3HH Ha 3eMite. 1
17. ['MIIOTE3BI IPOUCXONKICHHUS YEIIOBEKA. 1
18. TTonoxeHue YelnoBeKa B CHCTEME JKHBOTHOI'O MHpA. 1
19. DBOIIOIHUS YETI0BEKa. 1
20. YenoBeuecKUe pachL 1
21. 3aget No 2 «IIporcxoxIeHHE YEIOBEKAY. 1
22. Pa3zpen 2. Opragusm u cpefa. IKOIoruuecKue pakTopEL. 1

9KocucTeMbl — 12
yacoB. Tema 2.1.




IKoJIOrHYCCKHE
taxTopsl — 3 gaca.

Hroro

23. AbuoTtHdeckue GhakToOphl Cpesbl. 1
24. brotnyeckue daxTops! cpespL. 1
25. Tema 2.2, CTpyKTypa 3KOCHCTEM. 1
Crpykrypa
3KocucTeM — 4 gaca.
26. [Tumessie cBsa3n. KpyroBopoT BeLIECTB W 3HEPIHH B 1
9KOCHCTEMAX.

2 ITpr4uHEL yCTOHYHBOCTH M CMEHEI 5KOCHCTEM. 1
28. Bnusiaue genoBeka Ha S3KOCHCTEMEL 1
29. | Tema 2.3. Buocdepa | Bruoctepa - rnobansnas skocucTeMa. 1
' — riaobajabHas '

JKOCHCTEMA — 2
yaca.
30. Pons MBBIX OpraHu3MoB B Orochepe. 1
31. | Tema 2.4. buocdepa | buocdepa u genosex. 1
H 9eqoBek —3 + 1
- gac Ha
3aKJII0YHTEIbLHBIH
YPOK.
32. OcHoBHBIE SKOJIOTHYECKHE IpoOIIeMEI 1
coBpeMeHHOCTH. [IyTu ux penenus
33 3auet Ne 3 «Dkocuctemar -]
34. Pons 6uonoram B Oyaymem. 1
34qaca.




TemaTuueckoe nianuposanne no Guosoran 11 kiace (yrirybJieHHBIH ypOBEHD)

Ne n/m | Pazmen Tema ypoka Koan-
BO
4acoB

Yacrp 1. Yaenue 06
IBOJIONUH OPraHHYIECKOro
mHupa - 49 yacos
Pazpen 1. 3akonomepHocTH
Pa3BHTHS KMBOH PHPOIBL.
IBOJIIOIHOHHOE YYEHHUE -
26 yacoB
i Tema 1.1. Heropus Konnennun AuTHanOCTH 1
npeACTaB/IeHNH 0 pa3BUTHH
sKH3HH Ha 3emute- 3gaca -
2, Cucrema opranmgeckoit npupoast K. JTuunes. | 1
3. Pazputne sBomonHonHbx uaei JK.-b. 1
Jlamapka. e
4. Tema 1.2, Ilpegmoculiku JocTmxenus B 001acTH €CTeCTBEeHHBIX HayK 1
BO3HHKHOBeHHS TeopaH .
JapBuHa-2 gaca
5 OKCIeTUIMOHHEI MaTtepuan Y. JlapeuHa i
6. Tema 1.3. DBomonHOHHOE Yuenwue Y. Jlapuna 06 HCKYCCTBEHHOM
yuenne Y. lapBuna- 8 wacos | otbope.
7. - DopMbI HCKYCCTBEHHOI0 0TOOpa 1
8. Tuner m3menanBocta. Koppensrusaas i
HW3MEHUYUBOCT.

9. Yuenne Y. [lapBuna o ecrecTBeHHOM 0TOOpE. | 1

10, ¢ IIpuyuHa ecTeCTBEHHOTO 0TOODA. 1

11. Bopeba 3a cymecTBoBaHWe: BHYTPUBHAOBas, | 1

MEXKBHI0Bas B 00prba ¢ abHOTHICCKUME -
thaxTopamu.

12. O6pa30BaHHE HOBEIX BHIOB 1

13. - O6o0611eHre U TIOBTOPEHHE TI0 TEME 1

«2pomonuonHas Teopus Y. /lapsunay
14. Tema 1.4. CoBpeMeHHbBIE Buj - sneMeHTapHas 5BOIOIHOHHAS 1
" MPeACTaBACHHUS 0 enuuuna. Kpurepuu Buma: - — -
"MEXAaHHM3IMAaXx H
3aKOHOMEPHOCTHX
‘I IBOJIFOLIMH.
- Makpossoaronus-13 gacos

15. - [lomynsiuonHas CTpyKTypa BUAA -1

16. ['eneTHKa U 3BOTIOIMOHHAS TEOPHSL 1

17, DBOOIHOHHAS POJIb MyTaIlHH. al

18. = I'eHeTHYeCKHe NPOIIECCH B NOMYJLILIMAX -1

19-20 @DopMBI eCTECTBEHHOTO 0TOOpa - 2

2. ITonoBoii oT6Op . 1

22, I[Ipucrmoco6neHHOCTE OPraHH3MOB K cpenie 1

o0UTaHUS

23, OTHOCHTENBHBIA XapaKTep 1

MPHACTOCOOIEHHOCTH OPTraHU3MOB
1

24,

COBPEMGHHBIG IIPEACTAaBIEHHA O




BHI000pa3oBaHuH

25. OBOMOIMOHHAS POk MouduKaruii. TeMsl
3BOITFOIHH

26. O600menue mo TemMe: « DBOOIHOHHOE
YYEHHE DBOIFOIHEY.

Paznen 2. MakposBomonms.
buojiornyeckne
[0C/IeCTBHSA
npucnocodeHui - 23gaca
27. Tema 2.1. I'naBHbIE I'naBHBEIC HaNpaBIEHHS SBOIFOIHOHHOTO
HanpaBJIeHHS IIpoIfecca.
OHOI0rHIeCKOi IBOTIOIHH-
-119acoB -

28. buonoruyeckuii nporpece. -

29. ITytu noctmxeHus GHONOrHIECKOrO
mporpecca. bl

30. Bronorugeckuii perpecc.

31. PEB}’IH)T&TLI 3BOJIIOITHH: MHorooﬁpaBHe C
BHJIOB.

32. Pesynbrarhl 5BONIONKMHA: OpraHWYecKas
1enecoobpasHoCTh

33. Pe3ynmpTathl 9BOMIONHH: TIOCTENIEHHOE
YCIIOKHEHHE OpraHu3aliy

34. Ob606menne 1 TOBTOPEHHE 110 TEME
«CoBpeMeHHbIE ITPECTABICHHS O
MeXaHH3MaX ¥ 3aKOHOMEPHOCTSX -
IBOJTIOIHHY. -

35. O6Go0buieHue U IOBTOPEHHE 110 TEME
«MHUKPO3BOIIOLHAY . -

36. O600meHre U NOBTOPEHHE TI0 TEME-
«['maBHBIC HANIpaBICHUS OHOIOTHYECKOH
3BOJIOITHHY ; §=  §mgem

37. 3ageT mo JBOINOIUHI

38. Tema 2.2. IlyTH N0CTHKEHHSA

OHMOJIOrHYeCKOoro nporpecca-
12 gacoB Maxkpo3BOIIIOIIHS.

39. AporeHes; CyIHOCTh apOMOP(HBIX
H3MEHEHHUH U HX POJIb B 3BOIIOLHH

40. AJIorene3 U mporpecCBUHOE
[PUCIIONICOONIEHHE K YCIOBHAM
CYLIECTBOBAHHSA

41. Hpmepm uaoaianTalliyd B HapCTBE
Pacrenus u napctee JKHBOTHBIE.

42. Karorenes kak ¢popMa JOCTHXEHHA
OHOJIOrHYECKOTO NPOLIBETAHHA -

43. OCHOBHEIE 3aKOHOMEPHOCTH 3BOJIFOITHH:
JIABEPreHIHs

44, OCHOBHEIE 3aKOHOMEPHOCTH 3BOJIFOIIHH:
KOHBEpPreHIUS ; -

45, OcHOBHBIE 3aKOHOMEPHOCTH JBOJIIOIHH:

napajineiaru3M




46. IIpaBuiia 3BOJOLHY PYIIT OPraHH3MOB
47. 3uauenue pabor A.H. Cepepriora
48-49 O6o6menye 1o Teme «MakpoOIBOMIOLHS
Yacrs 11. Pazeutue
OPraHU4YecKoro Mupa -21yqac
Paznen 3. PasBurhe :xusHu
Ha 3emue - 119acoB
50. Tema 3.1. PaspuThe xu3nu B | Pa3sutre xusnu B apxeiickoit 3pe.
apPXeHCKOH H
NPOTEPO30HCcKOH 3pax-2
gaca.
51 PasBuTHE KH3HH B IIPOTEPO30MCKOM 3pe.
52. | Tema 3.2. Pa3BuTHe )XH3HH B | DBOIONHUS PACTEHUH B ATIE030€.
naJIe030HCKoMH 3pe- 3uaca. :
53, Bo3HHKHOBEHHE IT03BOHOYHBIX: 0OIIas
XapaKTCPUCTHKA U apOMOP(HEIE YEPTEI
Ki1accoB PrIOkI, 3eMHOBOIHELE,
[Tpecmeikaromuecs
54. DBOIMOIUA HA3eMHBIX [T03BOHOYHBIX;
XapaKTePUCTHKA aHaMHHI H aMHUOT:
55. Tema 3.3. Pasputue :xu3nu B | [losBnenue u pacnpoctpanenune
Me€3030iCKOi 3pe- 3yaca. ITOKPBITOCEMEHHBIX PACTEHHH.
56. DBOIIOLUS HA3EMHEIX TO3BOHOYHBIX.
Bo3HHMKHOBEHHE ITHIT ¥ MIEKOTTHTAIOIIHX."
57 Bemvupanue qpeBHUX roNOCEMEHHBIX
PacTEHHH M IPECMBIKAIOMIHXCSL
58. Tema 3.4. PazBurne :xu3Hu B | BypHOe pa3sBHTHE [[BETKOBBIX PACTEHHIA,
KaliHo30icKkol spe- 3uaca. MHOroobpa3sue HaCeKOMBIX. _
59, Pa3BuTHe NnaneHTapHEIX, OSBIIEHAE
XHUITHAKOB.
60. OCHOBHBIE 3TAallbl BOJIIOLUH KHBOTHBIX U~ -
pacTeHHH.
61. Paznen 4. IIpoucxoxaenue Mopdonorayeckne npeacTaBIeHAS K
yesiopeka — 10 gacos. penurnosnsie K. JInHHES 0 IPOUCXOKICHUA
~Tema 4.1. IloJsio:xenue YyeJI0BeEKA. o
YyeJIOBEKA B CHCTeMe
#KHBOTHOI0 MHpa-24aca.
62. CucremMaTHUECKOE MTONIOKEHUE YEIOBEKa
pa3yMHOT'O B CHCTEME JKMBOIO MHUDA.
63 Tema 4.2. IBoonus PaspuTHe IpEMAaTOR: HalpaBIIEHHS 3BOIIOLIMH
npuMaToB- 1gac geJoBeKa. = mwm o s
64 Tema 4.3. Craguu 3Boaronun | CTaIHy SBOMIONUH YEIOBEKA: J[PeBHEHIMTHI
| JeJI0BEKA- S yacoB YeNoBEK, IPEBHUHN YEIOBEK, IEPBLIE
COBpEMEeHHBIE JIFO/IH; EAHHCTBO
IPOUCXOXKJIEHHS pac.
65. CBoiicTBa YesioBeKa Kak OHOCOIHAIBHOIO
CYIIEeCTBa.
66. JIBHOKYIITHE CHIIBI AaHTPOIIOIEHE3A.
67. PazBuTHe pedd, CO3HAHUA H COLHATBHEBIX

OTHOIIEHHH B nporecce CTaHOBIICHHA
JEJIOBCKA.




68. Pons Tpyna B mpoliecce npeBpalneHus
00€3bsHEI B UEIOBEKA. -
69. Tema 4.4. CoBpemeHHBIIH CoBpeMEeHHEII 3Tall SBOMIOIHAH YETOBEKA.
ITAN IBOJIIONHH YeI0BeKA-2
yaca.
70. Kputuka pacusma ¥ «COLUATEHOTO
JIAPBHHH3MAY
Yacrs I11.
B3anmooTHOmenUs
opraHusma M cpeasl — 31 gac
Pazgen S. buocdepa, ee
CTPYKTYpa H PyHKLIHH-
Suacos. ] =
71. Tema 5.1. CTpykrypa Bbrocdepa — xuBas 0007109Ka IUIAHETEIL.
onocdepnbi- 2gaca. '
72 Crpykrypa 6uocheprl. JKuBble opraHu3Mbl
73 Tema5.2. Kpyrosopor I'naruas GhyHKnusg 6uochepsl -KpyropopoT
BeIIecTB B mpupojae- 39aca. | BELIECTB B IPHPOJIE. S
74, Kpyrosopot BoAsL, yIieposa, a3oTa, Cepbl U
tocdopa. - i
75. 3HaueHHEe KPyroBOpPOTa B Ipeobpa3oBaHUU
IUIAHETHI
Paznen 6. Kuzup B
coobmecTBax -119acos
76. Tema 6.1. Mcropus

- popMHpPOBaHHSA CO00MIECTB

JKHBBIX OPraHH3MOB- 2 Yaca.

HcTtopust hopMUPOBaHHS COODIIECTB KHBBIX
OpTraHu3MOB. e e R i

ye/I0BeKa HA NPHPOIY B
npoiecce CTaHOBJICHHH

77. I"eonoruueckas HCTOPUsL MAaTEPHKOR;
H30JISIIIHSL.
78. Tema 6.2. Buoreorpadus. Buoreorpagudeckue 06macTy.
OcHoBHBIE 6MOMBI CyIIH- 2 "
gaca.
79. OcHoBHBEIE OHOMBI CYIIIM i MHPOBOTO OKEaHa.
80. Tema 6.3. VYuenne o 6uonenoszax B.H. Cykauesa.
- B3auMooTHOIMEHHA KommoneHTsl OMOTEOLEHO30B.
opraHH3Ma H cpefibl- 2 4yaca
81. Abuorudeckue, Brotnueckue GakTopsl
cpensl. CMeHa OHOLIEHO30B.
82. Tema 6.4. @opMBI B3aUMOOTHOINEHAH MEAKITY
- B3aHMOOTHOIEHHS MEAKTY opraru3Mami. ITo3uTHBHEIC OTHOIIECHHS-
opraHu3MaMH- S4acos cUMOHO3.
83. : AHTHOMOTHYECKUE OTHOIICHHA: -
XUIHAYECTBO, MapasuTH3M, KOHKYPCHIIH.
g84. ITporcx0xKISHHE U SBOIIOLHS IIapa3sHTH3MA.
85. - HeiiTpajibHEIE OTHOIIEHHSI- HEHTpamus3M.
86. 3auer 110 OCHOBAM B3aUMOOTHOIIECHHH.
Pasnen 7. Bnocdepa u
yejoBeK — Y yacos
87. - ~['Tema 7.1.Bo3aeHcTBHSA T -

AHBTpOMOTeHHbIe (haKTOPEI BO3/IeCcTBHE HA
OHOLIEHO3EL. : -




obmiecTBa- 2 9aca

88.

Yuenune B.M. Beprazckoro o Hoochepe 1
89. Tema 7.2.1Ipupogubie 1
pecypcnl H HX Hewncuepnaemele pecypcrl: KOCMHYECKHE,
HCI0JIb30BaHHe- 2 yaca KIIUMaTHYeCKUE, BOIHBIC
90. Hcuepnaemsie pecypcebl: BO30OHOBIsIEMBIE B | 1
HEBO300HOBIIIEMbIE
91. Tema 7.3.Ilocinencreus 1
" X03AHMCTBEeHHOH _
NeATe/ILHOCTH YesioBeka Jis | [IpuunHEL 3arps3HeHns Bo3Iyxa, IPECHBIX
OKpyxaromei cpeabl- 2 yaca | BoJ ¥ MHpoBOro okeaHa
92. BnusiHue yenoBeka Ha paCTHTEIILHELH H i
XKHMBOTHBIHA MHUp.— -~ —— - = - -
93. Tema 7.4. Oxpana npupoasr | IIpobrems! pannoHameHOTO g
"M MepCIeKTUBbI TIPHPOJIOIIOIE30BAHMS, OXpaHa IIPUPOIEL:
PAalHOHAJBLHOIO 3alIMTa, COXpaHEeHHe, obecnedeHne
NPHPOI0I0JIb30BAHHUS- 3 -
- | uaca.
94, OuncTKa BEIOPOCOB H CTOKOB, 1
buonoruueckue MeTo sl 6OpLOLI C
BpPEIHUTETISIMH.
9s. Meps! o 06pa30BaHHI0 SKOIOTHUECKHX 1
KOMILJIEKCOB, SKOTIOTHYECKOe 00pa3oBaHue
-96. Pasznen 8. Buonuka - 6gacos. | buonuka. I{enu u 3amaun OHOHUKH. - 1
97. Hcnonp30BaHue YENOBEKOM B X03IHCTBEHHOH | 1
e TEeNbHOCTH IPUHIIAIIOB Opradi3alii
pacTeHH.
98. Wcnone30BaHye YENOBEKOM B X03HCTBEHHOH | 1
JIeSTeTFHOCTH IPUHITHIIOB OpraHU3aluy
KHUBOTHBIX.
-99- - (DOpMEI KHUBOT'O B IPHPOJEH HX — — -2
100. TIPOMBIIIEHHBIE aHAJIOTH.
101. O600mmeHne ¥ IOBTOPEHHE II0 TEME 1
«bruoHHKaY. - ssotamalialiel, i
102 O600mmeHue ¥ NORTOPEHHE II0 TEME |
«brochepa, JKu3Hb B cO00IIECTBAXY.
Hroro 102

gaca




