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Ilnanupyemsle pesyabTaThl 0CBOEHHS 00y4aI0MHMHUCS 0CHOBHOI 00pa30BaTe IbHOM
IporpamMmel cpeaHero odmero o6pazoBaHus

1. IlnanupyemMble THYHOCTHBIE pe3yabTarel ocBoenuss OOIT

JIMYHOCTHBIE pe3yabTaThl B chepe oTHOmeHMIT o6yuarommxcs K cebe, K cBoeMy
3[A0POBRIO, K O3HAHHUIO cels:

—  OpHEHTalus 00yJaIOIMXCs Ha JOCTHKEHHE JITIHOIO CYaCThsl, PeaI3aIHIO O3UTUBHEBIX
KUSHCHHBIX IIEPCNIEKTHB, HHUIMATHBHOCTH, KPEATHBHOCTH, TOTOBHOCTE M CIIOCOOHOCTE K
JIHOCTHOMY CaMOOIPEENIEHHUIO, CIIOCOOHOCTE CTABUTE LG U CTPOUTD KU3HEHHBIE IIJIAHBL;

— TOTOBHOCTb H CHOCOGHOCTH 00ECIIEYHTH cele U CBOMM BIHM3KHM JIOCTOMHYIO JKH3Hb B
TPOTECCe CaMOCTOATENBHOM, TBOPUECKON U OTBETCTBEHHOM e TEILHOCTH,

— TOTOBHOCTE H CIOCOOHOCTH OOydarolmxcsi K OTCTAHBAHHIO JIAYHOLO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTB M CIHOCOBHOCTE BEIPA6aTHIBaTh COOCTBEHHYIO IIO3HITHIO TI0
OTHOIICHHIO K OOINECTBEHHO-IIOMUTHYECKAM COBBITHIM IIPOIIJIOTO M HACTOSINETr0 HAa OCHOBE
OCO3HAHHS ¥ OCMBICIICHHS HCTOPHH, TyXOBHBIX [IEHHOCTEH U MOCTHKEHUHN Haleit CTpaHBI;

— TOTOBHOCTE H CMOCOGHOCTb O6YYAIOMMXCA K CAMOPA3BHTHIO M CAMOBOCHHTAHHIO B
COOTBETCTBHH C OOLIEYENOBEYECKMMH LEHHOCTSME H HICATAMH TpakJIaHCKOro 0oOIecTBa,
NOTPEOHOCTE B PU3MIECKOM CAMOCOBEPIICHCTBOBAHHH, 3aHSTHSX CIIOPTHBHO-03I0POBHTENBHOL
JESATETHFHOCTRIO;

— HPHHATHE M peanusalis IEHHOCTEH 310pOoBOTO M Ge3omacHOro o6pasa >KH3HH,
OepeskHOe, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHHE K COOCTBEHHOMY (bU3MYECKOMy H
IICHXOJIOTHYECKOMY 3T0POBEIO;

—  HCHPHATHE BPEHBIX [IPUBRIYEK: KyPEHHUS], YIOTPEOIEHHS AKOTOIs, HAPKOTHKOB.

JINYHOCTHBIE Pe3yabTAThI B cepe OTHOIEHHH 06YUAIOMMMXCH © OKPYIKAIOIMUMH
JIObMH:

— HPAaBCTBCHHOC CO3HaHHE M TIIOBEICHME HA OCHOBE YCBOGHHS OOINEUEIOBEUECKHX
LIEHHOCTEH, TOJIEPaHTHOTO CO3HAHMS U IIOBEIEHHS B NOMHUKYIBTYPHOM MHpPE, TOTOBHOCTH H
CIOCOOHOCTH BECTH JHAJIOT C APYTHMH JIOABMH, JOCTHIaTh B HEM B3aWMOIIOHMMAaHUS, HAXOJUTh
00LIMe UENH M COTPYIHIYATS [T UX JOCTHKCHUS,

— TPHHATHEC  TYMAaHHCTHYECKMX  LEHHOCTEH,  OCO3HAHHOE,  YBAKHUTEIBHOE 1
noGpoxenaTebHOe OTHOIIEHHE K APYTOMY YeTOBEKY, €T0 MHEHHUIO, MHPOBO33DEHHUIO;

—  CIIOCOOHOCTB K CONEPEXUBAHMIO B (JOPMUPOBAHHE IO3UTHBHOIO OTHOIICHHS K JEOZISM, B
TOM HHCJIC K JIML@M C OrPaHMYEHHBIME BO3MOXHOCTSMHE 3/[0POBbS M HHBAIHAAM; GEpeiKHOE,
OTBETCTBOHHOC H KOMIETEHTHOE OTHOIIEHHE K (U3MYECKOMY H ICHXOIOTHYECKOMY 3/[0POBBIO
APYTHX JIOAEH, yMEHHE OKA3bIBATh EPBYIO IIOMOII;

— (opmupoBaHHE BHIDaXKCHHOH B IOBEJCHHM HPABCTBEHHOM IIO3MIMH, B TOM GHCIE
CIIOCOOHOCTH K CO3HATENLHOMY BHIGOPY 106pa, HPAaBCTBEHHOTO CO3HAHHS W TOBEICHHS Ha
OCHOBE YCBOCHHs OOIIEYENOBEYECKMX HEHHOCTEH M HPABCTBEHHBIX UYBCTB (UECTH, IOINTA,
CIIPABETMBOCTH, MUJIOCEPIUS U IPYKEI00us);

— Pa3BUTHE KOMICTEHLIHWM COTPYJAHHYECTBA CO CBEPCTHHKAMM, JAETHMH MIIAIIETO
BO3pacTa,  B3POCHBIMH B 00pa3oBaTeNbHOM,  OOLIECTBEHHO — TONE3HOH,  ydeGHO-
UCCIIENI0BATENBECKOM, IIPOEKTHOM U JPYTHX BUIAX JEATEIHHOCTH.

JIM4YHOCTHBIE pe3yabTaThl B cdepe OTHOMIEHHH 00YYAIOIMMXCH K OKPYIKAIOUIEMY
MHPY, )KUBOH NPHPOE, XYI0KEeCTBEHHON KYJIbType:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHs  HayKH,
3HaYUMOCTH HayKH, FOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHHE JOCTOBEPHOM
uH(pOpMalued 0 MepefoBEIX JOCTHKEHUSX M OTKPHITHSAX MHPOBOM M OTE€YECTBEHHOH HAyKH,
3aHHTEPECOBAHHOCTD B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE MHpa U 00IIEeCTBa;




— TOTOBHOCTE M CHOCOOHOCTE K 06pPas’OBaHHIO, B TOM wgmCIe cam000pa3oBanmio, Ha
UPOTAKCHUM BCEH JKM3HM; CO3HATENBHOE OTHONICHHE K HCTIPEPLIBHOMY 00pa30BaHHIO Kak
YCIIOBHIO yCTIENTHOM NPO(ECCHOHANEHOMN B 06IIeCTREHHOH JESTEHOCTH;

— OKOJOrm4ecKas KyinbTypa, GepexkHOE OTHONICHHS K POIHOX 3eMIle, IPUPOIHBIM
Gorarcteam Poccuu u Mupa; mommManue BIMAHMS COLMATBHO-3KOHOMHYECKHX TIPOLECCOB Ha
COCTOSHHME NPUPOMHOM M CONHMANBHON CPEIBI, OTBETCTBEHHOCTE 38 COCTOSIHHE MPHPOIHBIX
PECYPCOB; yMEHHS W HABBIKH Pa3yMHOTO IIPUPOJIOTIONB30BAHHS, HETEPIIUMOE OTHOILICHHE K
ACHCTBHSIM, NPHHOCSIIHM Bpex 9KOJIOTHH; NpPHOOpETeHHEe OmbiTa 9KOJIOrO-HaTPaBIEHHON
NEeSATENBHOCTH;

— OCICTHYECKOE OTHOUIEHHS K MHpPY, TOTOBHOCTH K SCTETHYECKOMY 00YCTpOMCTBY
COOCTBEHHOTO GBITA.

2. Ilnanupyembie MeTanpeAMeTHbIE pe3y/abTaThl ocBoenus OOIT
Meranpenmerssie pesynsTatel  ocBOeHES OCHOBHOH 06pasoBaTeNbHOM MpOrpaMME!
TIPENICTAB/ICHBI TPEMS IPYIIaMK YHUBEPCATHHBIX yUeOHBIX NeHCTRHI YVI).

2.1. PeryasTuBHbIE YHHBEpCaJbHEIE yuyeOHbI€ JelicTBUs
Beimyckuuk HayanTes:

—  CaMmOCTOATENBHO OIPENENsTh IEJIH, 3a1aBaTh [apaMeTPhl ¥ KPUTEPHH, II0 KOTOPHIM
MOXHO ONIPEAEIHUTb, 9TO LENb JOCTUTHYTA;

—  OUCHHBAaTh BO3MOKHBIC IIOCIIEICTBHS AOCTHIKEHHUS TIOCTABICHHOM] LETH B IEATENBHOCTH,
COOCTBEHHOM KM3HH W KH3HU OKpYKAIOIIUX JIONEH, OCHOBBIBAACH HA COOOPAKEHHUAX STHKH 1
MOpaIn;

— CTaBUTh U (GOPMYIHPOBATH COGCTBEHHBIE 3a1ady B 00pa3oBaTeNbHON NEeSTENBHOCTH U
KH3HEHHBIX CUTYAIIHSIX; '

— ONCHMBATE DPECYPCEI, B TOM WYHCIE BpPEMsS H JIpPyrHe HEeMaTepHaIbHEIE PECYpPCEHL,
HEOOXOUMBIE ISl TOCTHKEHHS II0CTABICHHOM LIETH;

— BBIOMpaTe IyTh [JOCTHXEHHS IeH, [IaHUPOBAaTh DPEINCHHE IIOCTABICHHBIX 3a/ad,
ONTHMH3HUPYS MaTEPHAIBHBIE U HEMATEPHAIBHEIE 3aTPAThL,

— OpraHu30BBIBAaTh I()(EKTHBHBIA IIOHCK pECYpCOB, HEOOXOIMMBIX MJIS JOCTHIKEHHUS
IIOCTaBJICHHOM IIEIIH; :

—  COTIOCTaBJIATh IIOyYCHHEIH PE3YIBTAT JeSTEIEHOCTH C IIOCTABICHHOMN 3apaHee IETbI0.

2.2. ITo3HaBaTeabHBIE YHHBepcaJbHbIE ydeOHbIe qeicTBHA
BeimmyckHuK HayuMTCs:

—  HCKaTh M HAXOAHUTH 0000IIEHHEIE CIIOCOOR! PEIIEHHS 337184, B TOM YHCIIE, OCYILECTBIISATH
PasBEPHYTBIH HH(POPMANMOHHEIA IIOMCK M CTAaBUTh HA €r0 OCHOBE HOBBHIE (yuebHble H
[03HaBaTENbHEIE) 3aJa4H; ,

— KpHUTHYCCKM OLEHHMBATh H HHTEPIPETHPOBAaTh MHMOPMAIMIO C pasHBIX ITO3HIWMA,
pacIo3HaBaTh U GUKCHPOBATH IIPOTHBOPEYHS B HH(DOPMAIIMOHHBIX HCTOTHHKAX,

—  HCIONIb30BaTh DPa3NMYHBIC MOJEIBHO-CXEMATHYECKUE CPENCTBA JUIS IPEICTABICHHUS
CyMIECTBEHHBIX CBS3€H M OTHOINEHMH, a Takke NPOTHBOPEYMH, BBIIBICHHBIX B

HH(POPMAIMOHHEBIX HCTOYHHKAX;
— HAaxOIWUTh ¥ IPHBOAHUTH KPUTHYECKHE APIYMEHTHl B OTHOLICHWH AEUCTBHE ¥ CyXKIEHUit

ApYTOro; CHOKOWHO H pa3syMHO OTHOCHTBCS K KDHUTHYECKHM 3aMEYaHHSAM B OTHOIICHHH
COOCTBEHHOTO CYXIE€HHS], PACCMATPHUBATH UX KK PECYPC COGCTBEHHOTO PA3BHTHSL



~  BBIXOMHTE 33 pamMKH y4eGHOrO TpesMeTa W OCYINeCTBIATH IEJICHAPABICHHBIA TOUCK
BO3MOJKHOCTEH /Isl MIMPOKOTo IepeHoca CPeICTB ¥ CIIOCOOOB NeiicTBHS;

—  BHICTpauBaTh HHAMBH/yaIbHYIO 06pa3oBaTebHyIO TPacKTOPHIO, yYUTEIBASI OTPAHHICHHS
CO CTOPOHBI IPYTHX YYaCTHUKOB H PECYPCHEIE OTPaHUYEHHS;

~  MCHATDL M yNEPKUBATh PA3HBIC [O3UIUHU B I03HABATEIILHOMN JEATETEHOCTH.

2.3. KomMmyHHKaTHBHBIE YHHBEpCaIbHbIEC yuyeOHbIe 1eiicTBHS
Breinyckauk ayanres:

—  OCYIIECTBIIATH JENOBYIO KOMMYHHMKAIHIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIIBIMH
(Kax BHyTpH 06pa3oBaTenbHOl OpraHM3alVy, TaK U 3a ee IpejesaMu), IOA0KMpaTh MapTHEPORB
AJIsL AENOBOM KOMMYHHKAIMH HCXOMS M3 COObpaKeHHH pPe3yIbTATHBHOCTH B3aWMOJIEHCTBHS, a
HE JINYHBIX CUMIIATHIA; _ '

— TP OCYyIIECTBIEHHH TIPYNIIOBOH pPaGOTHI GBITH Kax PYKOBOIOHUTENIEM, TaK H WICHOM
KOMaHIIBI B PAa3HBIX POISIX (reHepaTop uael, KPHTHK, HCTIOMHUTENb, BBICTYNAIONINMA, SKCIEPT U
T.4.); ,

— KOOpAMHMpPOBaTh H BBIIONHATE PabOTy B YCIOBHSX PEaTbHOTO, BHUPTYAJILHOTO W
KOMOMHMPOBAHHOTO B3aHMOIEHCTRHS;

— PasBEpPHYTO, JIOTHYHO M TOYHO H3JIATATH CBOIO TOYKY 3pPEHHS C HCIOJIb30BAHUEM
aJICKBATHBIX (YCTHBIX M IIMCBMEHHBIX ) S3BIKOBBIX CPENCTB;

— PacmosHaBaTh KOH(IMKTOTEHHBIE CHTyalud H: NIpEeNOTBpamarh KOH(IUKTBEL [0 HX
aKTHBHOH (asel, BBICTPaWBATH NENOBYI0 M 00pa3oBaTeNbHYI0 KOMMYHHKALHMIO, H36eras
JHYHOCTHBIX OLIEHOYHBIX CYKICHUI.

B pesynbraTte usywenus yueGuoro npenmera «buosorus» Ha yposHe cpegmero
obmero o6pasoBanus: ;
Boinyckuuk Ha 6a3oBoM ypoBHe HAYIHTCH:

~  PAacKpeIBaTh Ha NPAMEPaX Pojib OHONOrMM B (HOPMHPOBAHMH COBpEMEHHOI Hay4JHOU
KapTHHBI MUPa U B IIPAKTHIECKOM JESATENEHOCTH JIOIEH;

— [IOHMMaTh M OIHMCHIBATH B3aHMOCBS3b MEKIY €CTCCTBEHHBIMH HAayKaMH: Guomnoruei,
(u3MKOH, XHUMHEEH; yCTaHABIHBATE B3aHMOCBS3b TIPUPOIHBIX SIBICHHH;

— TIOHMMATh  CMBICK,  pasiu4aTh H  ONKMCHIBATH  CHCTEMHYIO  CBSI3b MEXITY
OCHOBOTIONIAralOMUMH  GHOTIOTHYECKUME TOHSTHSAMHM: KIIETKa, OpraHusM, BHJ, SKOCHCTEMa,
buocdepa;

—  HCIONIB30BAaTh OCHOBHBIE METOJABI HAY9YHOTO IIO3HAHHS B YYeOHBIX GHOJIOIHYECKHX
HCCIICNIOBAHMAX, TIPOBOJATE SKCIIEPHMEHTEI II0 U3YYEHHIO GHONOIHYECKHX 0GHEKTOB U SBICHMUH,
OOBACHATH PE3yNIHTATHI IKCIIEPHMEHTOB, AHAIM3UPOBATH HX, QOPMYITHPOBATE BEIBOJIEL,

—  (opMyIHpOBATH IHIIOTE3bI HA OCHOBAHHH IIPEIIOKEHHON GHONOIHISCKOM uHGOpMaIUU
U Npe/yiaraTh BAPHAHTHI IIPOBEPKH THIIOTES;

— CpaBHHBaTh OHONOrHYecKHe OOBEKTHI MEKIY OGO MO 3aaHHBIM KpUTEPHUSM, IenaTh
BBIBOJIBI ¥ yMO3aKIIIOYEHHs HA OCHOBE CPaBHEHHS, :

— 0OOCHOBBIBATH €IMHCTBO JKMBOW M HEXHBOH IPHUPOJEI, POACTBO JKHBEIX OpraHHU3MOB,
B3aHMOCBSI3U OPraHH3MOB U OKPYIKaroIleH CPe/ibl Ha OCHOBE GHONOTHYECKHX TEOPHIL;

— TPHBOJUTH IPHUMEPHI BEUIECTB OCHOBHBIX TI'PYNI OPraHHYECKHX COEIHHEHHH KIIETKH
(GenKoB, KHPOB, YITIEBOIOB, HYKIEHHOBHIX KHCIIOT);

—  PacIo3HaBaTh KIETKH (IIPOKApPHOT M 3YKapUOT; PACTEHHH U KHBOTHBIX) TI0 OIMCAHHIO, HA
CXEMaTHYECKHX H300paKEHHSX; YCTAHABIMBATh CBS3b CTPOCHHS M (DYHKIHM KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBATH MHOT00Opa3He KIIETOK;

—  Pacno3sHaBaTh IOIYJIAHIO ¥ OMOJOTHYECKHH BUJI 10 OCHOBHBIM IPH3HAKAM;



—  ONHCHIBaTh (hEeHOTHI MHOTOKJIETOYHbIX PACTEHHM M JKMBOTHBIX IO Mopdonoruyeckomy
KPUTEPHIO;

—  OOBACHATH MHOrOOGpasme OpPTaHH3MOB, IIPUMEHSIS 3BOJIOLHOHHYIO TEOPHUIO;

—  KIACCHQHIMPOBATE GHONOTHYECKHE O0GBEKTE Ha OCHOBAaHHH OJHOTO HJIM HECKOJIbKUX
CYMICCTBEHHBIX NPU3HAKOB (THIIBI [IATAHHS, CIOCOGH! JbIXAHMS K Pa3sMHOXEHHUS, 0COOEHHOCTH
PasBUTHS);

~  OOBSCHATH IPUYIHHEI HACTENCTBEHHEIX 3aboneBanmii;

—  BBUBILTH W3MEHYHBOCTB ¥ OPraHH3MOB; OGBICHSTE HPOSIBNICHHE BH/OB H3MEHYHBOCTH,
HCIIOTIB3Ys 3aKOHOMEPHOCTH H3MEHYUBOCTH; CpaBHHUBATH HAaCJIe/ICTBEHHYIO U
HCHACIIE/ICTBEHHYIO H3MEHYHUBOCTE,

— BBUBITH  MOpPGOIOrHYecKue, usmonornyeckme, moBeneHUCCKHE azanTtanuu
OPraHH3MOB K Cpeli€ 0OUTaHus U NeiCTBHIO OKOJIOTHYECKHX (haKTOpOB;

~  COCTABIATE CXEMBI IIEPEHOCA BEIIECTB B SHEPTHH B SKOCHCTEME (uenu mutanus);

— TIPHBOAHTEL JIOKa3aTeNbCTBA HEOOXOMUMOCTH COXpaHeHHs OuopasHOOOpasus i
YCTOHYHBOIO PasBUTHS M OXPAHBI OKPYKAIOIIEHt CpeIE;

— OICHHUBATh JOCTOBEPHOCTH OHOIOrHYECKOl HHpOpPMAIUY, TONydeHHOH w3 pa3HBIX
HCTOYHMKOB, BBIIENATE HEOOXOMHMYIO HH(GOPMALHIO IS HCIOJB30BaHKMI €€ B yueGHOIM
ACATCIEHOCTH U PEIICHHUH IPAKTHIECKUX 3a/ad;

— TIPEACTABIATE OHONOTHYECKYI0 HHMDOPMALHIO B BHJIC TEKCTa, TaOMUIEBI, rpaduxa,
AUATPAMMEL U JIEJIaTh BBIBO/IbI HA OCHOBAHHH IIPEACTABICHHEIX JaHHBIX;

— OLCHHBATE POIb NOCTHXKCHWH TEHETHKH, CENeKIHH, GHOTEXHOIOIHH B MIPaKTU9IECKOH
ACATCIPHOCTH YEJIOBEKA M B COOCTBEHHOM H3HMU;

— OOBSCHATH HEraTWBHOE BIIMSHUE BEINECTE (alKOroJNIA, HHKOTHHA, HAPKOTHYECKHX
BEIECTB) Ha 3aPOJIBIIEBOE PA3BUTHE YEIOBEKA;

—  OOBSCHATH MOCNE/ICTBHS BIHSHUS MYTareHOB; o

—  OOBSCHATS BO3MOYKHBIE IPHIHHEI HaCIIeICTBEHHBIX 3a00JIERaHHI.

Brimyckauk Ha 6a30B0M ypoBHE IOIy49HT BO3MOKHOCTE HAYYHThCH:

— oasamb HayyHoe ob6wvACHeHUe 6uUONOZUYECKUM gaxmam, npoyeccam, senenusm,
SAKOHOMEPHOCIAM, UCNONB3YA bUONO2UYeCKUe Meopul (K1emoyHYIo, 9B0NIOYUOHHYIO), YUeHUe O
buocghepe, 3axonevr nacnedcmeennocmu, 3AKOHOMEPHOCU UBMEHYUBOCTNUY;

~  XApaxkmepusoeame COo6peMenHvle HANPABNEHUS 8 PASEUMUU GUONOZUL; ONUCHIBAMD UX
B03MOJICHOE UCNONLI0BAHUE 6 NPAKMUYECKOU OeSTMeNbHOCII;

—  CpasHueame cnocobwr Oenenus Kiemku (Mumos u Mmeio3);

—  pewame 3a0a4iu HA nOCMpoeHue gpazmenma emopoil yenu HHK no npednoowcennomy
ppazmenmy nepeot, uPHK (MPHK) no yuacmky JIHK;

—  pewamp 3a0a4u HA onpedeneHue KOIUYECMEA XPOMOCOM 6 COMAMUYECKUX U NONOGHIX
KIemKax, a maxdice 6 KIemKax nepeo HAYanom: OeleHus (Meiio3a unu mumosa) u no ezo
OKOHYAHUY (01151 MHO20KNEMOYHBIX OP2AHUIMOB);

—  peuwamp 2eHemuyeckue 3a0auu HA MOHO2UBPUOHOE CKpeujueanue, cocmasnams cxembl
MOHO2UOPUOHO20  CKDeWUBaNUs, —NPUMENAS - 3AKOHbL  HACTeOCMBEHHOCIY U UCHONb3YA
GUON02ULECKYIO MEPMUHONO2UIO U CUMBONUKY;

—  YCmanasiueame mun HAC1e006aHUS. U XAPAKMEP NPOSAGAEHUS NPUSHAKA NO 3a0AHHOT
cxeme poOOCNIOBHO, NPUMEHSIS 3AKOHbL HACTEOCMEEHHOCIU,;

~  OYenusamo. - pesylomamvl 63AUMOOCUCMEUS  4eno6exa u  OKpyJcaioueii  cpedw,
NPOZHO3UPO6AMb  603MOJICHbIE NOCICOCMEUS OeAMENbHOCIMU Yei06eKa Ol CYUJeCmBO8aHUs.
OmOenbHbIX GUONO2UYECKUX 06BEKMO8 U Yenbix NPUPOOHBIX COOOUECTS.

BoinyckHHK Ha yriry6/IeHHOM ypOBHE HAYYHTCS: ‘

—  OLCHHBAaTh POJb OMOIOTHYECKHX OTKPHITHI H COBPEMEHHEIX HCCIIEOBAHHN B PasBHTHH

HayKH U B IPAKTHYECKOU NEATEIIHFHOCTH JTFOLNEH;



— OLCHHUBATH POIHL OHOJOIMH B (bopmupoBanyu COBPEMECHHON HAyYHOM KapTHHEI Mupa, *
IPOrHO3UPOBATE MIEPCIIEKTHBEI Pa3BHTHSL Ouonoruy;

—  YCTaHABIIMBATb M XapaKTEPH30BaTh CBA3b OCHOBOIIONIATAIOIINX GHONOTHYECKHX MIOHSATUH
(KI€TKa, OpraHuzm, BUJI, 9KOocHCTeMa, GHocdepa) ¢ OCHOBOIOJIATAIONIUMHY TTOHSTHSIMH JIpYTHX
€CTECTBEHHBIX HayK;

— o0ocHOBBIBATE CHCTEMY B3IJIIZIOB HA JKHBYIO IIPUPONy M MECTO B Hell demoBeka,
IIPUMEHSS OMOIOTHYECKHE TCOPHH, YYEHHS, 3aKOHHI, 3aKOHOMEPHOCTH, MOHMMATh IPAHULBI HX
IIPHMEHUMOCTH, ‘

—  IPOBOIUTH yqe6Ho-nccnenoaaTeJIchyfo . IEITENBHOCTE O OHONOrMHU: BELIBHTATH
THIIOTE3EL, IITAHMPOBaTh paboTy, oT6upaTs u peobpazoBLIBaTh HeoO0X0auMyro uH(OopMaIHIo,
TIPOBOMHUTE  SKCHEPHMEHTEI, HHTEPIPETHPOBATE PE3YNbTaThl, HenaTh BHEIBOABI HA OCHOBE
TOITYYEHHBIX PE3yJIETATOB; ' 5 --

—  BBUIBILATH U OOOCHOBBIBATH CYINECTBEHHEIE 0COGEHHOCTH pasHEIX YPOBHEH OpraHM3anuu
KU3HH, i :

~  YCTaHABIMBATL CBSI3b CTPOEHHS M (DYHKIMHA OCHOBHEIX bronorugeckux MaKpOMOJIEKYII,
UX POIIb B IPOIECCAX KIIETOYHOTO MeTabomm3ma;

— PCIIaTh 3a1a4M Ha ONPEENeHHE MOCIEH0BATEIbHOCTH HykneotunoB JIHK u uPHK
(MPHK), antukomnonos TPHK, nocnenoBarensrocTi AMHHOKHCIIOT B'MOJIEKyIIe GelKa, IpHMeHss
3HAHHS O PEaKIHSIX MATPUYHOTO CHHTE3a, TEHETHUSCKOM KOJI€, IPHHIIHIIE KOMIIJIEMEHTAPHOCTH:;

— JienaTh BBIBOABI 06 H3MEHEHHUSX, KOTOPHIE IPOU3OUIYT “B MPOLECCAX MATPHYHOTO
CHHTE3a B Clly4yae H3MEHEHHS I10CICN0BATEIHLHOCTH HyKneotuznos JHK;

— CpaBHHBaTh (a3l JENEHHs KICTKH PeIath. 3a7a9d Ha ONpENENCHHE MW CpPaBHEHHE
KOITMYECTBA IEHETHYECKOTO MaTepHaia (XpoOMOCOM H JHK) B XileTKaX MHOIOKIETOYHEIX
OPraHU3MOB B Pa3HBIX (a3ax KIETOYHOTO IIUKIIA;-

—  BBUBIMTB CYINECTBEHHBIE NPH3HAKH CTPOCHHS KIIETOK OPTaHU3MOB Da3sHBIX I@pPCTB
JKUBOM IPUPOIBI, YCTAHARIHBATL B3aUMOCBS3E ‘CTpOeHHUs U (GYHKUHH dYacTell u OpPraHOH/IOB
KIIETKH; ' ’

— 0OOCHOBEIBaTh B3aUMOCBSI3b TUTACTHYECKOTO M SHEPIeTHYECKOr0 OOMEHOB; CPaBHHUBATH
TIPOIIECCEI MIACTHYECKOrO M 3HEPreTHYECKOTro “06MEHOB, NPOMCXOMSIIMX B KIIETKAX JKHUBBIX
OpraHHU3MOB; 2 g : '

—  OUPCACTATE KOMHIECTBO XPOMOCOM B KIIETKAX PACTEHHH OCHOBHBIX OTIENOB HA Pa3HBIX
STanax XU3HEHHOTO [HKIIA; :

—  PCHIaTh IeHCTHYECKHE 3a1a91 HA TUTHOPHIHOE CKPEIUBAHUE, CLEMLIEHHOS (B TOM 4mcIe
CLCIUIEHHOE C IIOJIOM) HACIEOBAHUE, AHATH3UPYIOIICE CKPCIMBAHME, IIPUMEHSS 3aKOHBI
HAC/ICACTBEHHOCTH M 3aKOHOMEPHOCTH CIIEILIEHHOT'O HACIIEIOBAHUS,

— PpacKphIBaTb = IIPHYMHEI HACJIC/ICTBEHHBIX  3ab0NeBaHmi, apryMeHTHPOBaTh
HEOOXOMMOCTb MEp MPEMYIPEKICHUS TAKUX 3aboneBanuii; -

— CpaBHHBATh PasHEIC CIIOCOOBI PASMHOXEHHUS OPTaHU3MOB;

—  XapaKTepHU30BATh OCHOBHEIE STAIbl OHTOTEHE3a OPraHH3MOB;

—  BBUIBIATE NIPHYAHBI W CYNIECTBEHHBIC NPU3HAKA MOIMGUKALMOHHON ¥ MyTALHOHHOMH
H3MEHYUBOCTH; 0OOCHOBEIBATH POJIb H3MEHUYHBOCTH B €CTECTBEHHOM U HCKYCCTBEHHOM 0TOODE;

— 00OCHOBBIBATH 3HAYECHHE DA3HEIX METOMNOB CENEKIHH B CO3NAHHH COpPTOB pPacTEHHH,
IOPOJ JKUBOTHBIX ¥ IITAMMOB MUKPOOPTaHH3MOB; .

— OOOCHOBBIBATH MPHYMHBEI H3MEHSIEMOCTH - H - MHOrooOpa3sdss BHIOB, IIPUMEHSS
CUHTETHYECKYIO TEOPHIO SBOJIIOIUH; 2, o

—  XapaKTCpH30BaTh MOMYJIANMIO KaK €IWHHIlYy SBONIONHMH, BHJ KaK CHCTEMATHYECKYIO
KaTErOPHIO M KaK PE3YIBTAT SBOJIOLHH;

—  YCTaHaBIIMBAaTh CBSA3b CTPYKTYDHI ¥ CBOMCTB 9KOCHCTEMBI;



— COCTaBIATH CXEMBI IEpeHoca _BCIIECTB U SHEPrHMH B SKOCHCTEME (CeTH IUTaHUs),
TIPOTHO3MPOBATE MX H3MEHEHHS B 3aBUCHMOCTH OT H3MCHEHUS (bakTopoB cpepr;

~  @pTYMEHTHPOBATh COGCTBEHHYIO HO3HUIIHIO 110 OTHOMICHHIO K 9KOJIOTHYECKUM NpobieMam
U IIOBENICHUIO B IIPUPOITHOM Cpefie;

— OBOCHOBBIBaTH HEOOXOIUMOCTE YCTOHYMBOTO DasBHTHS KaK YCIIOBHS COXpaHEeHHUs
buochepsr;

— OUCHHBATP MPaKTHYECKOE M ITHYECKOE 3HAYCHHE COBPEMEHHBIX HCCJIENOBAHUN B
Guonoruu, memunume, 9KOIIOTHH, OHOTEXHOIOIUH; 060CHOBBIBATE COOCTBEHHYIO OLEHKY;

~  BBUIBIATE B TEKCTE OHONOTHYECKOrO COACpIKAHHS IpOOIIeMy M apryMeHTHpPOBaHHO ec
OOBSICHATE;

~  TIPCACTABIATH OHONOTHYECKYIO HH(BOPMALHIO B BHJIC TCKCTa, TabIHUIEL, cXeMBl, rpaduka,
AHarpaMMbl’ X JIelaTh BBIBOALI HAa OCHOBAHHH IPCICTAaBICHHBIX NaHHBIX; NPeoOpa3oBHIBATE
rpaduk, Tabuiy, uarpammy, CXEMY B TEKCT GHOIIOTHYECKOTO CONEPIKAHH.

BroinyckHuK Ha yriay6aennom YPOBHE IOJYYHT BO3MOKHOCTH HAYIHThCS:

T Opeanu308b16amb U NPO60OUMb UHOUSUOYANLHYIO ucciaedoeame.az;cxyzo OessmenvHocms no
buonozuu  (unu  paspabamwvisame UHOUSUOYanbHbIl  Mpoekm):  ebideucams 2unomes3sol,
niarnupoéames  pabomy, ombupame -u npeobpazosvieame Heobxooumylo  ungopmayuo,
Npo6oOUmy' SKChepuUMeHmbl, Unmepnpemuposams pesyibmamel, Oeiamv 6180061 HA OCHOEE
NONYHERHPIX pe3ybmamos, npedcmasiams RPOOYKM ceoux uccne0o8anui;

—  Mpocrosuposame nocnedcmsus cobCcmeennbix uccnedo8anuii ¢ yuemom smuyeckux Hopm
U dKONO02UYeCKUX mpebosaHul; - r

—  6bI0CNAMb CYujecmeennsle 0COBEHHOCIU HCUSHEHHLIY YUKI06 npedcmasumeneil pasuwix
0mOoenoe pacmenuii u munoe AHCUBOMHBLYX, U06PAIICAMb YUKILL PA36UMUSA 6 BUOe cxem,

T GHAMUSUpO6amb U UCNONb306AMb 6 peuleHuu yuebHbIX U uccredoeamensekux 3aday
ungpopmayuio o cospementvix Uccne0osanusx 6 GUONOzuY, MeOuyUHe U KON02UL;

—  apsymeHmuposamo Heobxooumocms cunmesa eCmeCcmeeHHO-HaAy4H020 u
COYUOCYMAHUMAPHO20 SHAHUSL 6 SNOXY UHPOPMAYUOHHOT YUUNUSAYUY;

—  MOOenuposame usMeHeHue SKOCUCHEM N0 GIusHUEeM Pasnuunblx 2pynn gaxmopos
OKpyicaloujel cpedwt;

T 6pLGNAME 6 nmpoyecce UCCIe006aMeNbCKOU - OeSMeNbHOCMU — NOCIedCHeus
aHnmMpON02EHH020 6030€UCMEUS. HA SKOCUCMEMbL CB0E20 pe2uona, npeonazamv cnocobul
CHUIICEHUS. AHMPONOLEHHO20 6030€UCMBUS HA FKOCUCHIEMbL;

—  UCROMb306amb  mpuobpemennvie KoMhemMeHyuu 6  Rpakmuueckol OesmensHocmu u
NOBCEOHEBHOU  JICUSHU O npuoGpemenus - onvima OesimenvHOCmY,  npedulecmeyioujer
HpogeccuonansHol, 8 0CHOEe KOMOPOTl Nescum 6UONO2UL KaK yuebuwlll npedmenn.

II. Conep:xanue yaeGuoro npeavera. i .

ba3zoBblii yposenn '

Buroorus kak KoMILIeKC HayK 0 JKMBOM MpPHpo/E

Buonorns kax KoMIUleKCHas Hayka, METONB HAYIHOIO II03HAHHS, HCIIOIb3yEMBIE B
buonorun. Coepemennvie Hanpasnenus 6 6uonozuu. Pons GHONOrHH B bopMupoBaHUH
COBPEMEHHOM HAyYHOU KapTHHEI MHPA, IPAKTHYECKOE 3HAUCHHE GHONOTHYECKHX 3HAHHIA.

Bronorudeckue CHCTEMEI KaK IIpeaIMET H3YYEHHS GHOIOTHH.

CTpyKTypHBIE H QPyHKIHOHAIbLHbBIE 0CHOBbI KH3HH

Mornexynspaeie  OCHOBHI ~ XM3HH. HeOpraHHYecKHe BEIIECTBA, HX  3HAUCHHUE.
Opranudeckue BemecTBa (YIIEBOABL, ~JIMMUMIEI, GENKH, HyKICHHOBHIE KkucnoTel, AT®) u ux
3HaueHue. buonoimmeprr. [pyeue opeanuueckue eewjecmea inemxu. Hanomexnonosuu e

buonozuu.



Luronorus, Metoms! nuronornu. Poms KJIETOYHOM TEOPUH B CTAHOBIICHUH COBPEMEHHOH
CCTECTBCHHO-HAyYHOH KapTHHBI Mupa. Kietku TIPOKApHOT M 3yKapuoT. OCHOBHBIE YacTH u
OPraHOM[IBI KIIETKHU, UX (DYHKIHH.

Bupycs — neknerounag hopma Ku3HH, MepE NPOQUIAKTHKY BUPYCHBIX 3260 TeBAMHIL.

XKusHenesTensHOCT  KIeTKH. ITnactugeckuit  o6men. D@OTOCHHTE3, XEMOCHHTE3.
brocuntes  6Genka. OHepreTHyeckuit  o6MeH. Xpanenwe, mepenaua u peamuzanms
HaCJIeICTBEHHOM MHpOpPMALUH B KieTKe. | CHETUYECKHHU KoJ. I'eH, reHoMm. [enomuka Brusnue
HAPKOCEHHPIX 6eujecms na npoyeccel @ Kiemre.

Knerounsnit muxr: uHTephasza u xenenue. Mutos u MeH03, uX 3HaYeHne. CoMaTHUECK e
H TIOJIOBBIE KJIETKH.

Opranusm

Opraxusm — emnOE nETTOE,

JKu3HeneATenbHOCT Opranu3Ma. Perynsuus dyrxmuit OpraHusMa, FrOMeoCTas.

Pasmuoxenue opranusmos (6econoe u momnoBoe). Crocob: PA3MHOMNCENUs Y pacmeHuil
u oAcusomnprx. VHIMBHIyanbHOE pasBuTHE opranusma (oHToOreHe3). IIpuumHEI HapymeHmi
PasBUTHS. PenpoaykTHBHOE 310poBbe HCIIOBCKA; NMOCICACTBHSA 'BIMSHUS ATKOIOJs, HHKOTHHA,
HApKOTHYECKHX BEMIECTB Ha SMOPHOHAIBHOE Pa3BHTHE UYETOBEKA. /Kusnennvle yuxnor pasuvix
2PYNR OP2aHUIMOB. > :

I'enetnka, Metone! remermiu. [emerTmueckas TCPMHHOIIOTHS M CHMBOJIMKA. 3aKOHBI
HaciencTeeHHOCTH I'. Mennens. Xpomocomuas TEOPHs HAC/IEeACTBEHHOCTH. OIpe/ieNienye moa.
CuennenHoe ¢ monoM HaclenoBaHKe.

I'enernka wenmosexa. Hacencreennsie 3a6omenanus YEIIOBEKA U HMX IPEIyIpexeHUeE.
OTHYECKHE aCTIeKThL B 06TaCTH MEHITHHCKON TeHETHKEL

I'enotun u cpena. Henacne/cTBEHHAS M3MEHUHBOCTS, HacnencrBennas maMenumBocTs.
Myrarensl, ux BIHsHHE Ha 370pOBbE YeTOBEKA. :

JlomecTukamms u cenexmus. MeToms! cenexiuy. Buotexmonorus, ee mampasnenus u
NEPCIEKTUBBI pasBUTHUS. Buobesonacruocme.

Teopus 3Bomonuu g

PasBuTre 3BOMIOLMOHHBIX HEH, 3BOTIONHOHHAS teopust Y. Jlappuna. CunTeTHueckas
TeOpHs oSBOmMOUHUH. CBHIETENHCTBA SBONIONME  KUBOMH - opuponsl. MukposBomonus wu
Makpossomonus. Buz, ero kpurepumu. Ilomymsmms — DIIEMEHTApHAs EAWHUIA SBOJIOIMH.
JIBHOKYIIHE CHIIBL BONIONMH, HX BIMSHUE HA reHo(on | momysiuy. HanpasneHus: 5B0monuy.

MHorooGpasne opraHH3MOB Kak pe3yIBTAT SBOJIOLH. [Tpunnums!  knaccudukanuy,
CHCTEMaTHKA.

PazBurue xu3un Ha 3emute

['umotessr  mpomcxoxmeHus kusHM Ha 3emie. OCHOBHBIE STAIEL 9BOIIIOIHH
OpraHH4ecKOoro MUpa Ha 3eMie. -

CoBpemeHHBIE IPEACTABIEHHS O IIPOUCXOKICHHH UeIOBEKA. OBoIONUsT YenoBeKa
(aHTpomoreHes). JIBIKyIIWe CHITBI aHTPOIOreHe3a. Packl YEJIOBEKa, MX IIPOUCXOXKIEHHUE U

€IMHCTRO.

Opranusmel 4 OKpy’Kalmas cpeaa

IIprcriocobieHnst OpraHU3MOB K IEeHCTBHIO SKOIOTHYECKHX ¢axTopos.

Broreonenos. Dxocucrema. Pasnoobpasue sxocrcTeM. B3amMoOTHOITEHMS TIOITYJISIIIH
PasHbIX BHUIOB B SKOCHCTeME. KpyroBopoT BeIIECTB M IOTOK 3HEPIMH B 9SKOCHCTEME.
YCTOHYMBOCTE ¥ JMHAMHKA 9KOCHCTEM. IIOCTENCTBHS BIMSHHS AESTETBHOCTH YEIOBEKA Ha
akocucTeMsl. Coxpanenue 6HOpa3sHO06GPa3Kst Kak OCHOBA YCTOHUMBOCTH SKOCHCTEMBL.

Crpyktypa 6GHOC(EpEL 3aKOHOMEPHOCTH - CYIIECTBOBAHHUS buochepsr. Kpyzosopomwi

seugecme 6 buocgepe.



['moGambrble  anTponoremmse MSMCHEHUS. B Ouocepe. ITpoGrems YCTOHYHBOrO
pa3sBUTHSL
Ilepcnexmusyt passumus 6uonozuyeciux HayK.

Yruy6aennwbrii YDOBEHDL

Buonoras xak xommiexc HaYK 0 KUBOM npupone

Buonorus xax xommiexcuas Hayka. CoBpeMeHHbIE HampaBieHHs B 6uonorun. Casizp
Ouonoruu ¢ apyrumu Haykamu. Bemonsenue 3akonom DH3MKKE ¥ XUMHE B KUBOl IIPUpPOJIE.
Cunmes €CMECMBENHO-HAYUH020 U COYUo - CYMAHUMAPHO20 3HAHUS HA COBpeMenHOM Smane
passumus yusunuzayuy. IIpakTHIecKoe 3HAYCHHE OHMomoruyeckux 3HaHMIL,

Bronoruyeckue crcremer xax [IPEAMET M3y4eHHs Oumonoruu. OCHOBHEBIE IIPUHITHITEL
OpraHM3aLMi H QYHKIMOHHPOBAHHS GHOTOTHICCKAX CHOTEM. bBuonozuueckue cucmemvr pasnvix
Ypoereii opzanuzayuu.

['unoressr u Teopum, ux PONTE B (hOPMHPOBAHUM COBPEMEHHOH €CTeCTBEHHO-HAYYHOi
KapTHHBl MHpa. MeTtonbl HaydHOro mo3HaHMs OpraHUYeCKOro Mupa. OKCIEepHMEHTAIbLHBIC
METOJBI B OMONOTHH, CTaTHCTHYECKAS 00paboTka JaHHEBIX.

CrpykTrypHbie u QyHKIHOHATBHBIE 0CHOBLI KU3HH

Monexynsprsie 0cHOBEI xu3HH. MakposnemeHTs! 1 MHKpO3/1eMeHTsl. Heopranuyeckue
BelecTBa. ‘Boxa, ee poms B kuBoi npupoxne. I'mapopunsHOCTE M ruipogobHOCTE. Poms
MHUHEDANBHEIX conelf B Kkietke. OpraHmdeckue BCIICCTBA, IIOHSTHE O pEryJsSpHEIX M
HEPETYIAPHBIX OHOmOMUMEpax. YTieBo sl Monocaxapuel, omurocaxapumer u IO CAXapHIEL.
OyHKIMH yriueBonoB. JIMIHIEL QyHKIuH TUOANOB. Berxw. @Oynxnuu 6enkoB. Mexanusm
ACHCTBHS (pepMeHTOB. HyKIIeHHOBEIE KHCIIOTEL JHK: cTpoenwe, cpoiicrsa, MECTOIIONIOKEHHE,
$ynxuun. PHK: ctpoenne, BujmpL, bysxmun. AT®: crpoenue, dynxmun. [lpyrue opranugeckue
BeluecTBa KneTku. Hanotexnonornu B 6uonorum. ;

Knetka — ctpykrypras u dysximonanshas CIUHHUIA OpraHusma. Passumue yumonozuu.
CoBpemeHHBIE METO/BI M3ydeHHUs KieTkH. KieTounas TEOPHS B CBETE€ COBPEMEHHBIX JAHHEIX O
CTPOCHUH U QYHKIMAX KIeTKH. Teopus cumbuozenesa. OCHOBHEIE 9aCTH I OPTraHOMIBI KIIETKH.
Crpoenne u dyHKnuM 6GHONOTHYECKHX MeMGpan. I[uTomnasma. Snpo. Ctpoenne u dynximu
XpomMocoM. MeMmGpaHHEIe # HeMeMGpaHHbIE opragounsl. [{urockener. Bxmouenus. OcHoBHbBIE
OTIMYUTENBHBIE OCOOCHHOCTH KIETOK NPOKAPHOT. OTIHYHTENBHBIE O0COGEHHOCTH KIIETOK
9YKapHOT.

Bupycer — meknerounas dopma sxuzan. Croco6sr NIEpeNaYl BHPYCHBIX WH(EKIUH H
MEPBI IPO(HIIAKTHKA BUPYCHBIX 3a601eBanumit. Bupyconozus, ee NpaKmuyeckoe 3HaveHue.

Kietounsni Metabonusm. @epMeHTaTHBHELA XapakTep peakiui oOMeHa BeIecTB. DTambl
SHEPreTHYECKOro obMeHa. AspobHOe U aHaspobHOE IpIXaHue. Poib KIIETOYHbBIX OpPraHOHUIOB B
Tporeccax  SHEPreTHYeCKoro oOMeHa. ABTOTPOodEl u retepoTpodsl. DotocuuTes. Dazsr
(orocunTesa. XeMocuHTE3.

Hacnencreennas mupopManus u ee peammsaunms B kimeTke. | eHeTHYeCKHMi KOZ, €ro
CBOMCTBA. DBOIIONHKS MPEICTABICHUH O TeHe. CoBpeMenHbIE IIPE/ICTABNEHHS O TEHE B IEHOME.
Buocuntes Genka, peakuwdm MaTpHIHOrO CHHTE3A. Perynsauus paGoTel reHoB u mpomeccos
OoOMEHa BEIIECTB B KIETKe. | eHHas HHXCHEPHUS, TCHOMUKA, npomeomuxa. Hapywenue
buoxumuseckux npoyeccos 6 Kiemxe noo GNUAHUCM MYMAZEHOE U HAPKO2EHHBIX 6EUJeCNE.

Knetounsni mux: uHTEphaza u Henende. MHTO3, 3HAUEHHE MHTO3a, (ha3bl MHUTO3A.
Comaruyeckue W IIONIOBBIE KIIETKH. Metios, 3nagenne wmeiioza, ¢a3el Meiiosa. Meiios B
KU3HCHHOM LHKJIE OpraHu3MoB. DOPMUPOBAHHE TOTOBBIX KIETOK y I[BETKOBBIX PACTEHHI H
TMO3BOHOYHBIX JKUBOTHBIX. Pezynayus Oenenus. Knemox, Hapyuienus pezyiayuu KaK Rpudund
3abonesanuil. Cmeonoevle knemxu.

Opranusm -



Ocobennoctu ONHOKJIETOYHBIX, KOJOHHANBHEIX K MHOTOKJIETOYHBEIX  OpPraHH3MOB.
Bsaumocssiss Txaneit, OPraHOB, CHCTEM OPraHOB Kak OCHOBA IIEOCTHOCTH OpraHuzMa.

OcHoBHBIE - mpomECCHL, IIPOMCXONIIIKE B OpraHu3Me: NUTaHHE W IHIIEBapEHHe,
ABIKCHHE, TPaHCIOPT BENIECTB, BEIICICHHE, Pas/ipaKuMOCTb, PETYISIHS y OpraHHU3MOB.
[onnepxanue TOMeocCTasa, IPUHIUII 00PaTHOM CBS3H.

Pasmuoixenne  oprammsmos. Beciomoe u  monosoe pasMHOXXeHME.  JBoitHOE
OIUIONOTBOPEHHME Y HBETKOBBIX PACTEHHIA. Buzel omnonorsopenus Y XHUBOTHBIX. Crnoco6pr
PasMHOXCHHUS Y PaCTEHHUH U KHUBOTHEIX, [Taprenorenes. Onrorenes. OmOpHoHaNBHOE pasBuTHe.
IMoctaM6proHamsHOE passutue. Ilpamoe u mempsimoe pasButHe. JKU3HEHHBIE UKD Pa3HBIX
TPYIIL OpranusMoB. Perynsmus unmuBmmyamsmoro passutys. [Ipuynner Hapymenmit Pa3BHTHS
OpPraHU3MOB.

Wctopust Bo3HukHOBeHMs 1 Pa3BUTHA TCHETHKH, METONBl I'eHETHKH. | eHeTHueckue
TCPMHHOIIOTHSL M CHMBOJMKA. | €HOTHN M enoTnn. BeposTHOCTHBI XapakTep 3aKOHOB
ICHETUKH.  3aKOHBI  HACIEACTBEHHOCTH [ Mennens w  ycinosus mx BBINIOJTHEHHUSI.
[{uronoruyeckue ocHOBEI 3aKOHOMEPHOCTEH HACIIEeNOBAHMS. AHanusupylolmee ckpemuBanye.
Xpomocomuas  Teopus HacnencTeenHocTH. ClLemeHHOe HaclIenoBaHwue, KPOCCHHTOBED.
Onpenenenne moma. CuemenHoe ¢ momom HacnenoBanue. BzaumopeiicTBHe amienpHBIX §
HCAJUICTIBHBIX TI'€HOB. [ 'eHeTMYeckue OCHOBEI HHIABUNYalIbHOTO Da3BUTHA. [ enemuyeckoe
Kapmuposanue.

I'enernka genoBexa, MeTomEI H3YYCHHS I'€HETHKH YenoBeKa. PenponykTusHoe 3/I0pOBbE
4enoBeka. Hacnencrsennsre 3a6o0mepanms YCIIOBeKa, MX NPEeIyNpexkIeHHe. 3HaueHHe TeHETHKH
JULL MEJTULMHBL, STHYECKHE aCTIEKTHI B 06IACTH MEIUIMHCKOR [ HETHKIL.

l'emorun u-cpena. Henacnencreennas m3menuuBocts. Hopma peaknum mnpusnaxa.
Bapraunonusii pspy w  Bapuanmommas KpuBas. HacnencrBennas w3meHumBOCTS. Bumgr
HacJIeICTBEHHON HM3MEHYHBOCTH. KOMOMHATHBHAS U3MCHYIUBOCTh, €¢ HMCTOYHUKH. Myrarmu,
BHIBI MyTallWd. MyTarensl, HX BiOusgHHEe Ha OpraHusmel. MyTalmy Kak NpHYHHA
OHKOIIOTHYECKHUX 3aboneBanuii. BHesiepHas Hacie[CTBEHHOCTE 1 H3MEHYHMBOCTE. JNUSEHEMUK .

HomecTukanus u  cemexmus. IleHTpBI OZOMAIIHWBAHUS HWBOTHEIX M LEHTPEI
TIPOMCXOXICHUS KYNbTYPHBIX DACTEHHH. METONBI CeneKkmuH, Hx IEHETHYECKHE OCHOBEL.
HckyccTrennsiit 0T60p. YcKkopeHye U MOBBIIEHAE TOIHOCTH 0TOOpa C HOMOIIBIO COBPEMEHHBIX
MCTONOB TCHETUKM M OHOTEXHONOTHH. ['€TePO3NC H €ero HCMONb3OBaHHE B CEJIEKITHH.
Pacmmpenue remermueckoro Pa3HOO0pasksl CENeKIMOHHOTO —MaTepHaa; TONTUTIOUTHS,
OTHJICHHAs THOpUIM3ANNS, SKCIEPHMEHTANbHbIH MyTarcHes, KJIE€TOYHAs WHKEHEPHUS,
XPOMOCOMHasI HHKEHEPHS, TeHHas HHXeHepHs. Bro6e30mnacHocTs.

Teopus sBomouun :

PasBuTHE 9BOMONMOHHBIX wHIEil. Hayunsie B3rusimer K. Jlummes u JK.B. Jlamapxka.
OBomonuonHas Teopus Y. Jlapeuna. CBHmeTennCTBA SBOMIOLUYU  JKUBOM  IIPUPOJIBL:
NIaIEOHTOJIOTHYECKHE, CPaBHUTEIBHO-aHATOMHYECKHE, sMOpHOIOTHYECKHE,
buoreorpadudeckue, MoneKyIIpHO-TeHETHYECK e, PazBrTHE IIpEeJICTaBICHUH 0 Buae. Bun, ero
kputepud. Ilonynsnus kak ¢opma cymecTBOBaHHS BHIAa W Kak SNIeMEHTapHas €IMHMIA
oBo/monry. CHHTETHYECKas ~TEOpHS ~9BOJIONMH. MHKpOSBOMIONHES M MaKpO3BOITFOI[HSL.
JBU:KyIIHe CHITBI 3BOIONHH, MX BIMSHUE HA reHoQonn nonyssuy. [peiih reHos u cayuaiinsie
HCHANIpaBICHHBIE H3MEHCHHS TICHOGOHIA IONYIANMH. Y paBHEHHE Xapnu—Baita6epra.
MonekynsapHo-reHeTHYeCKHE MEXaHH3MBI  3BOJIOIHH. DOpMBI  €CTECTBEHHOr0  0TGOpA:
NBUKYINasd,  CTaOWIM3UPYIOINas, OU3PYyNTHBHAS. DKOJOIMYECKOE | reorpaguyeckoe
Bu000pasoBanue. Hanpapnenus W IHyTH 5BOIONHH. @OpMEl  3BOJIOLMH: AUBEPTEHINS,
KOHBEpPIeHIMs, NapamienusM. Mexanusmel apantaumii. Kospomonus. Pons 3BOMOMHOHHOMN
TEOpHH B (H)OPMHPOBAHHMH ECTECTBEHHO-HAYIHOMH KAPTHHEI MHPA.



M=uoroo6passe opranusmon u TIPUCTIOCOOIEHHOCTE OPTaHU3MOB K cpene obutaHus Kak
PE3YIIBTAT 5BOMONMY. [IpUHIMNE! KiacchpuKamym, cucTeMaruka. OCHOBHEIE CHCTEMATHYECK e
TPYIIIBI OPraHM4ecKoro Mupa. CoBpeMeHHEIE OIXOMIBI K KJIaCCH(QHKALMA OPraHH3MOB.

PaspuTHe xu3Hn Ha 3emite

Meroner natupoBku co6BITHI TIpOIIIOro, IEOXPOHONOIMYECKas ImKana. |MIroTesm
TIPOMCXOXKICHHS JKU3HH Ha 3emiie. OCHOBHBIE 3TAIE IBOJIIOITHH 61)Ioc<1)epm 3emmu. Kimouerrie
COOBITHSI B 3BONIFOLMH PACTEHHH H KHBOTHELX. Beimupanue sudoe u ezo NPUYUHDL.

CoBpemenHbIe TIIpescTaBmeHns o HPOHCXOXIEHHH 4YenoBeka. CHcTeMaTHuecKoe
IIOJIOKCHME YeITOBEKa. DBOIIOLHUS YeJI0BEKA. DaKTOPEI 9BOIIOIHMH YeTOBeKa. Pack 9eI0BEKa, X
IIPOUCXOKAECHUE U E€UHCTRO. ,

Opranusmsl u oxpyskaromas cpena

OKonorudeckue (GaxTopsl u 3aKOHOMEPHOCTH HMX BIHSHMSA HA OPraHW3MEI (IIPHHIIHT
TONCPaHTHOCTH, JMMHTHPYromHe haxropsr).IIpucnocobnenus OPraHHU3MOB K JEHWCTBHIO
SKONIOTUYecKux (akTopos. Bruonoruueckue PUTMEL B3aumozeiicTere sxomoraueckux (akTopos.
OKONOTHYeCKas HUIIA.

Broreonenos. Dxocucrema. KommorenTs 9KOCHCTEMEL Tpoduueckue ypoHH. Turml
THMIEBBIX nened. ITumesas cers. KpyroBopor BemecTe u motox SHEPTHHM B 3KOCHCTEME.
Buotnyeckue  B3auMooTHOmMEHMS OpTaHH3MOB B  3KOocHCTeMe. CBOHCTBA HKOCHCTEM.
IIponykTuBHOCTE M 6HOMacca 3KOCHCTEM pasHbX TuNOB. Cykueccus. Camoperyssius
SKocHcTeM. IlocnencTBHS BIMSHUS NesSTENBHOCTH YeloBeKa Ha 9KocucTeMbl. HeobxomumocTs
COXpaHeHUs OHOPa3HOOOpPa3Hs SKOCHCTEMEL ATPOLEHO3BI, HX 0COGEHHOCTH.

Yuenne B.U. Bepranckoro o Ouocdepe, Hoocpepa. 3aKOHOMEPHOCTH CyIIECTBOBAHMS
6uochepsr. KoMmoHeHTs! brochepsr u ux pons. KpyroBopors! BemecTs B 6uocdepe. Buorennas
MHUTpaLust aToMoB. OcHosHbie 6uombl 3emiu.

Pors wenosexa B Guochepe. AuTpomorennoe BosneiicTBEe Ha Guocdepy. IIpuponusre
PECYPCBI M pallHOHANBHOE IPUPOJOIONB30BAHKAE. 3arps3HEHHE 6uoceprr. Coxpanenue
MHOrooOpasusi BHIOB KaK OCHOBA YCTOWYHBOCTH buoctheprr. Boccmanosumenvhas sxonozus.
IIpo6rnemer ycroitunBoro passurus.

IlepcrieKTHBEI pasBHTHS GHOIOTHYECKHX HAYK, aKTyajbHbIE IPOOIeMEI OHOIOTHH.

IIpumepHbIii mepedens 1a6opaTopHbIX | NpaKTHYecKHX paboT (Ha BbIGop
y4HTeN):
Hcnons3oBaiue pa3muyHBIX METOIOB IPH HU3YyYEHUH OHONIOTMYECKHUX 0OBEKTOB.
Texnuxa MEKpOCKOIMPOBAHHSL. o
Usydyenne KIeTOK pacTeHM# ¥ KMBOTHBIX  IIOJ MHKPOCKOIIOM Ha TOTOBBIX
MHKPOIIpENapaTax u ux OIHCaHUe. ; :
[IpuroroBnenne, paccMaTpUBaHUE H OITHCAHHE MHKPOIIPENapaToB KJIETOK pacTEHHUI.
CpaBHEHHE CTPOEHHS KJIETOK PACTEHHUIMN, JXHBOTHBIX, rpu6oB U GakTepuii.
W3ydenne qBUKEHUS IIATOIIIA3MBL
Vzyyenne niasmMonusa 1 IEIIa3MOIIU3a B KIETKAX KOXKHMIIBI JyKa.
Wsyqenne (hepMEHTaTHBHOrO pacIIEIUIEHHs TIEpPOKCHIA BOZIOpPOZia B PACTUTENBHEIX H

)KUBOTHBIX KJIETKAX. _
OGrapyxeHue 6enKOB, yTrIeBO0B, IHIHAOB C IOMOIIBIO KAYECTBEHHBIX PEaKIUH,

Brigenenue JJHK.

Wsydyenue KaTaTHTHYECKOH aKTMBHOCTH (hepPMEHTOB (Ha mpEMepe aMmnashl HIH
KaTayassl). ‘
Habmonenne MuTo3a B KileTKax KOHYKMKA KOpEIKa JIyKa Ha TOTOBBIX MHKpOIIpenaparax.
N3ydenne XxpoMOCOM Ha FOTOBBIX MUKDPOIIPENapaTax.
H3zydenne cranuit Meio3a Ha TOTOBBIX MHKpoinenapaTax.



W3yuenne CTpoeHHs HONOBBIX KIETOK Ha TOTOBBIX MHKpOIIpETaparax.

Pewenue snementaprex sanay mo MOJIEKYJIIPHOK OHONIOrHH.

Briisnenne mpmsnaxos CXOACTBAa 3apoJBNIEH dYegOBeKa u JPYTHX II03BOHOYHEIX
KMBOTHBIX KaK JIOKa3aTeIbCTBO HX POJICTEA.

Cocrasnenne anemenTapHBIX CXEM CKPEIHBaHKS.

Pemenne renetnyeckux 3amau.

Wsyqenne pesynpraTos MOHOTHOPHITHOTO U MUTHOPHIHOTO CKpEIMIUBAHUS y IPO30(HIIEL

CocraBrnenue u ananmus POAOCIOBHBIX YeJIOBEKA.

W3zyuenne usmenumBocTy, TI0CTPOCHNE BAPHALIHOHHOTO PSila H BAPHALMOHHOMN KPHBOM.

Onucanwe penorumna.

CpaBHenwue BUIOB 1m0 MOpdonoraIecKoMy KPHUTEPHIO.

Onucanue npucrocobieaHoCTH OpraHu3Ma M €€ OTHOCHTENBHOTO XapaKTepa.

Briasnenue npucnoco6nennit OpraHu3MOB K BIUSHHIO DPa3MYHBIX 3KOJOTHYECKHX
taxTopos.

CpaBHeHHE aHATOMHYIECKOTO CTPOCHHUS PACTEHUHN Pa3HBIX MECT OOUTAHMUSL.

Metons!r nuamepenus (bakTopoB cpensI o6uTanms. A

W3zygenue sxonormueckux amantamnmi yemosexa.

CocraBnenue MHIIEBHIX Hemei.

W3yuenne u onvcagne 5K0CHCTEM CBOEH MECTHOCTH.

Mognenupopanue ctpykTyp u IIPOIECCOB, IIPOUCXOMSINNX B SKOCHCTEMAX.

OrneHKa aHTPOIOTeHHBIX H3MEHEHHI B IIPHPOJIE.

10 kaace.

Ba3oBblii ypoBeHs.

Pazpen 1. Buostorus xak mayxa. Metoas Hay4HOro nosnanus(34)
Tema 1.1. Kparkas uctopus passurus 6uonorun. Crcrema OHOIOTHYECKUX HayK.

Tema 1.2.CymIHOCTBKM3HH W OCHOBHBIE CBOMCTBA JKHBOH MaTepud. YPOBHH OpraHH3alldu
KUBOH PUPOMBL. METOIbI O3HAHNS JKUBOM MaTEPUH.

Paznen 2. Knerka (104)
Tema 2.1. MicTopust u3ydenus xieTky.

Knerounas Tteopms M. Illnedinena m T.IlIBarHa. OCHOBHEIE IONOKEHHS COBPEMEHHOH
KIIETOYHOM TEOPHUH.

Tema 2.2. XuMudeckuii cocTaB KIIETKH.

EmuncTBO 311EMEHTHOTO XUMHYECKOIO COCTaBa JKMBBIX OPraHU3MOB KaK J0KAa3aTelIbCTBO
CAMHCTBA MPOMCXOKICHUS KUBOU MpuUpoabl. OpraHoreHsl, MakpO3IeMEeHTE, MHKPO3JIEMEHTEL,
YIBTPAMHUKPOSJIEMEHTEI, HX POJIb B KU3HE/EATEIILHOCTH KIETKH U opranusMa. HeopraHudeckue
BemecTBa. OpraHrdecKye BEIEeCTBa, BXOISMIIHE B COCTAR KICTKH: JIunumer, Yrnesoasl, Benku.

Buonorideckue HomIMeph - HyKJI€MHOBBIE KHCITOTHL.
Tema 2.3. CtpoeHue 3yKapHOTHYECKOM M MPOKAPHOTHIESCKOMN KIIETOK.

Knerounas memGpana, murommasma, sapo. OCHOBHEIE opraHouis! kietkd: DIIIC, anmapar
l'onbzoku, MH30COMBI, MHTOXOHAPHH, IIACTHABL, PEGOCOMBL (DYHKIME OCHOBHBIX YaCTeH H
OpraHouZIOB KIeTKH. OCHOBHBIE OTIMYUS B CTPOECHMH DPACTUTENHHOM M JXKHBOTHOM KIIETOK.
XpOMOCOMBIL, X CTPOEHHE U QYHKIHMH. 3HaUeHHE U ITOCTOSHCTBA YHCIA U (bOpMBI XpOMOCOM B



knerkax. IIpoxapuoTyeckas kietka: hopma, pasmepsl. Pacnipoctpanenue u snagenue baxrepuii
B Ipupoze. CTpoeHne GakTepHaTbHOM KIETKH.

Tema 2.4. Peanusanus HaciecTBeHHOMN HHGOPMAIMH B KITETKe.

HHK — HocuTens HacnencrseHHOM uHpopMarmu. [eHeTHuecKuii KO, ero cBo#crea. ['eH.
BuocunTes 6enxa.

Tema 2.5. Bupycsr.

Bupycsr — nexnerounas dopma xusmu. OcoBeHHOCTH CTPOCHUS ¥ PasMHOXKEHHS. 3HAYEHUE B
TIPUPOZIe 1 YU3HK YenoBeka. [Ipodunaxtuxa CITA]a.

Paznen 3. Opranusm(184)
Tema 3.1. Opranusm — egunoe nesoe.

MHor 006pa3ne Oprau3MoB. OIHOKJIETOYHBIE H MHOTOKJIETOYHBIE opranu3Msel. Komorun
OTHOKJIETOYHBIX OPraHU3MOB.

Tema 3.2. ObMen BemecTs u npeBpamenue SHEPTHH.

OHepreTHuecKuit OOMEH — COBOKYIIHOCTb peakIMi pacIenTeHHs CIIOKHBX OpraHUYEeCKUX

BeleCcTB. THUIBI TUTaHUS. ABTOTPOdE M reTepotpodsr. OcobenHocTH OHEPreTHYECKOro obMeHa
y rpuboB u 6aktepuii. [lnacTrueckuit o6Men. OTOCHHTES,

Tema 3.3. PaamHOKeHHE.

Henerne xnerku. Mutos — ocosa pocra, PEreHepaliy, pa3BUTHA U GECIIONOr0 pasMHOKEHHUS.
Pasmuosxenwme: Gecrionoe u monosoe. Tumsr 6ecronoro pa3MHOKeHus. ITonoBoe pasmHoXKeHHeE.
O6pasoBaHue MONOBBIX KIETOK. '

Metios.  OmnomoTBOpeHHE y IKMBOTHBIX W pacTeHmif.  BHOIOIHYECKoe 3Ha4YeHHe
OILTOZIOTBOPEHHSL.

Tema 3.4. nuBuIyanbHOE pa3BUTHE OPTAHA3MOB (oHTOTrEHE3).

IIpsimoe u HempsiMoe pasBuTHE. DMOPHOHATBHEL U HOCTOMOPHOHAIBHEIA IEPHOBI PA3BHTHSL
OcHoBHble sTamsl sMbproreHesa. I[IpUdMHBI HapyIeHwHit pasBuThs opraHu3Ma. OHTOreHes
denosexa. 1IocineNCTBAs BIMAHHES aNKorols, HAKOTHHA, HAPKOTHIECKUX BEIIECTB HA pa3BUTHE
3apo/iplima YenoBeka: [lepraoapr mocTaMOpHOHAIBHOTO Pa3BUTHS

Tewma 3.5. HaCHCI[CTBeHHOCTB H U3MCHYHUBOCTG.

HacnencteeHHOCTs M M3MEHYHMBOCTH — CBOMCTBA OpraHu3ma. |eHeTwka — Hayka o
3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH M M3MEHYMBOCTH. I'. MeHIenmp — OCHOBOIOIOKHUK
T€HETUKH. 3aKOHOMEPHOCTH HAaclelOBaHMsl YCTaHOBIEHHEIE 1. MeHmenem.. Momnorutpunsoe
ckpemuBanue. Ileperii 3akon I'. Menpens — 3akoH nomurMpoBanus. Bropoit 3axon Mennens —
3aKOH pacmeruieHus. Tpetwd 3axkoH MeHzmens — 3aKOH HE3aBHCHMOTO KOMOMHHMPOBAHHS.
AHaNU3UPYIOIEE CKPEIMBAHAE XPOMOCOMHAS TEOpHSl HACIEICTBEHHOCTH. CIEMmIeHHOe
HacyeoBaHHe NpU3HAKOB. COBpeMEHHBIE NPE/ICTARICHAS O FEHE W TeHOME. BaauMomeiicTBie
reioB. I'emetmka moma. HacmenctBeHHas M HEHAacle[CTBEHHAS  HM3MEHYHBOCT.
Monupurannonnas n3menurBocTh. KoMOUHATHBHAS ¥ MyTallMOHHAS H3MEHYHBOCT. MyTaiuy.
Tuner myranuii. 3HaueHNe TEHETHKH [T MEIUIIAHEL D

Tema 3.6. OcHOBEI ceneknuu. BHOTEXHOTOTHSL. -

OCHOBEI CemeKIu: METOIEI B NocTikeHus. Yuenne H. Y. Bapuiopa o meHTpax MHOr006pasust
U IIPOMCXOXK/ICHUSI KyNBTYpHBIX pacTeHHi. OCHOBHBIE METOABI CEJIEKIHH: T'MOpHAM3alus U



CCTECTBCHHBIH  0TGOp.BHOTEXHOMOTHS:  mOCTHKEHHS 3 [EPCOEKTUBEl PasBUTHA. | eHHas
HHXeHepus. ['eHeTnyecku MOIH(HIMPOBAHHBIE OPraHU3MEL, |

Pesepsroe Bpems 3u. Beimeneno ua KOHTPOJILHBIE PaGOTEL

Yray6JieHHbIi ypoBeHs

Beenenne. 1u

Mecro xypca «O6mas 6umomorusy s CHCTEMC CCTECTBCHHOHAYYHBIX IUCIMILIAH, 4 TaKKe B
buonoruyeckux Haykax. Ilemn u 3amaun Kypca. 3Ha4eHHe NpeaMeTa i TOHUMAHHS €IHUHCTBa
BCCTO JKHUBOIO W B3aMMO3aBHCHMOCTH BCEX YacTeif Grochepsr 3emmm.Buonorus kax Hayka,
TIPEAMET H METOIBI U3yYEHHS XKHBOM MpuposL. OBas GHOTOrHs — JAUCHHIUIMHE, H3yYaroImas
OCHOBHbIC 3aKOHOMEPHOCTH BO3HHKHOBEHHSI, PAa3BATHS 1 TIOJIEPXKaHMs KU3HH Ha 3eMIe.

Yacrs 1. IIpoucxoxaenne u HavaabHLIe 9Tankl pasBUTHA KU3HU Ha emue. (124)
Pasznen 1. Muoroo6pasne xusoro mMHpa. OCHOBHbIE CBOHCTBA KHBOI MaTepuu.
Tema 1.1. VpoBuu opranusammu xmuBoit Marepuu.(29)

JKu3Hp KaK Gpopma CyImecTBOBaHHS MAaTepUH; ONpPe/IENICHHE IOHITHS "sKH3HE". YKH3HB U 5KHBOE
BEIIECTBO; KOCHOE M OHOKOCHOE BEIIECTBO GHOCHEP. YPOBHH OpraHu3anuy KuBoH MaTepHH U
IPUHIIKMIEBL UX BBIICICHHS. '

Tema 1.2. Kpurepun sxussix cucrem.(34)

EIMHCTBO XMMI9eCKOT0 COCTaBA KHUBOM MATEpHH; OCHOBHEIE IPYIIIBI XAMUYECKUX DIIEMEHTOB U
MOIeKyl, obpasyiomue XWBOE BemecTBO GHochepsl. Kieroumoe CTPOEHHE OPraHHU3MOB,
Haceomux 3emio. O6MeH BEINECTB | CAMOPETYIIAIHS B GHONOIHYECKIX CHCTEMaX; TIOHSITHE
O TIOMCOCTa3e KaK YCIOBHHM CYIIECTBOBAHHS JKMBBIX CHCTEM. CamoBocnpoussenenue;
HACIICAICTBEHHOCTh ‘M M3MEHYMBOCTH KaK OCHOBA CYIIECTBOBAHMS J KHBOM MaTepHu, HX
TPOABIICHHA Ha PasIA9HBIX yPOBHSIX OpPraHU3alMH XUBOro. PocT H passuTHe. Pasnpaxumocts;
hOpMEI H3GMpATENBHON DPeaKIHH OPraHM3MOB HA BHEIIHHE BO3JIEHCTBHS. PUTMHYHOCTB
TIPOLIECCOB KU3HEIEATETBHOCTH. JIMCKPETHOCT XKHUBOTO BEMECTBA i B3aUMOOTHOIIEHHE YaCTH 1
Lenoro B OHOCHCTEMAaX. DHEPro3aBHCHMOCTh MBEIX OPIaHH3MOB; GopMEI  TTOTpE6IEHHS
SHEPIUH.

Paznen 2. BosHukHOBeHHe KH3HH HA 3emie.(74)
Tema 2.1. McTopust mpesncraBienii 0 BOSHHKHOBEHUH KHU3HU.(29)

Mudonoruyeckue mnpencraBneHus ApHCTOTENs, DMIENOKIa H APYTHX aHTHYHBIX YYEHBIX.
Ombrrer @. pemu, B3rmigel Y. Tapees, JI. Humrema; skcnepuMenTsl JI. Ilactepa. Teopuu
BeuHocTH ku3HH [ Puxtepa u japyrux. MarepranncTayeckue NPENCTaBIEHUs O
BO3HMKHOBCHHU JKM3HH Ha 3emiie. IIpenmochUIKM BO3HMKHOBEHMS JKM3HHM Ha 3emiie:
KOCMUYECKHME H ITAHETApHBIC; XUMHYECKHE B HAIDABICHHH BO3HHKHOBEHHS OpPraHUYECKHX
MOJIEKYJ: HEPBUYHAS aTMOC(EPA U 3BOJFOIUSI XUMUYECKHX DIIEMEHTOB.

Tema 2.2. CoBpeMeHHBIE IPEACTABIEHHS O BO3HMKHOBEHHH KU3HHU. (29)

CoBpeMeHHBIE IPE/ICTABIEHHS O BO3HMKHOBEHHH SKM3HU: B3LJISIBI 1. [Idmorepa JIx. Dmnnena.
OBOJIOUKS XMMUYECKHX JIIEMEHTOB B KOCMHUYECKOM IIPOCTPAHCTRE. O6pazoBaHue IIaHETHBIX
cucreMm.Ileppuanas atMocepa 3emii M XUMHYECKHE IIPEANOCHUIKA BOSHHKHOBEHHS JKH3HH.
YcnoBust cpe/bl Ha IpeBHeH 3emire; teopust A. Onapusa, onsirel C Mujiiepa.



Tema 2.3. Teopuu npoucxo;ménna IpoTo6HonomMepos. (1y)

Tepmuueckast Teopus. Teopus ancopbumu. 3magenue pabor C. ®okca u JTxk. bepnana.
Koanepsarurie xarmm u mx sBomonHst. Teopust mpoucxoxaenms IPOTOOHONIOTHMEPOB.

Tema 2.4. Dpomonus IPOoTO6HOHTOB.(11)

BosuukHOBeHHEe sHepreTHueckix CHCTEM: ponb mupodochara. O6pasopanue ITOJIUMEPOB,
COBEPIICHCTBOBaHUE METabOIHIECKUX peakmit. Pos SHEPTHH COJTHEYHOI'O CBETA.

Tema 2.5. Havaneuele sTams: Ouonoruueckoif aBomonuH. (14)

Havanenele sraner  Guomormueckois 9BomoIMH. [IpokapuorHueckme KieTkw. Teopus
CUMOHOIEHETHYECKOTO  IIPOUCKOKICHHS OYKAPHOTHYCCKOH KICTKH M €€ JI0KA3aTelbCTBA:
BOSHUKHOBEHHE (POTOCHHTE3a, 3YKApHOT, IIOIOBOLO IIPOLIECCA ¥ MHOTOKJIETOYHOCTH.

Yacrs I1. Yyenne o kierke (379).
Paspen 3. Xumuueckas opraHusanus Kiaerkn.(13 1)
Tema 3.1. Heopraunmugeckue BEIIECTBA, BXOIAIIHE B COCTAB KIETKH. (21)

OIleMEHTHBIH COCTAB KHBOIO BEINECTBA 6rochepsr. MakposneMenTsL, MUKPO3IIEMEHTEI; HX
BK/Ia1 B 00pa3oBaHHE HEOPTaHWYECKHUX U OPraHMYeCKUX MOIICKYI KHUBOTO BellecTBa. Boma ee
XMMHYECKHE CBOMCTBA M OGHONIOrHYECKas POIIb: PaCTBOPUTENE THAPOQHUIBHBIX MOJEKYN, cpesa
NIPOTEKaHHA OHOXMMHYECKHX TpeBpainenuil. Comm HEOPraHWYeCKHX KHCIIOT, MX BKIAn B
obecIieyeHHe TIPOLECCOB JKH3HENETETEHOCTH IIOZIEpKaHUe romeocrasa. Poilb KaTHOHOB u
AHUOHOB B OOECHEYEHHH MPONECCOB IKH3HENCSTEIBHOCTIH. Bydepnsie cucremsr xnetku u
OpraHusMa.

Tema 3.2. Opranudeckue BeIIecTBAa, BXOIAIIHE B COCTAR KieTku. (114)

Opranuyeckue monekyinsl. Buomormueckue nomuMeper - Geriku. CTpyKTypHas opraHusaius
MONIEKYN Oellka; XHMHYECKHE CBS3H, HX yAepxuBatomme; ¢ongunr.  CpoiicTBa OenKoB;
ACHATypalysl, PeHATyparuss — OWOIOTHYECKUM CMBICT U IIPaKTHYECKOe 3Ha4deHHe. DyHKIHK
OENKOBEIX MOTEKYN. YTIEBOABI B KM3HH PacTeHMH, KUBOTHBIX, TPHGOB, MHKDPOOPIaHM3MOB.
CrpyxrypHO-yHKIHOHATEHEIE 0COOEHHOCTH OpraHU3alM{ MOHO- nucaxapunoB. Ctpoenue u
buonoruyeckas pomp GHOMOTHMEPOB — Io/mcaxapuioB. JKupsl-  OCHOBHOM CTpyKTypHBIii
KOMIIOHEHT KJICTOYHBIX MeMOpaH ¥ HCTOYHHK OJHEpPrHH. bBHoIOrHYecKkue IOJIAMEPBI -
HYKJIEWHOBBIE KHCIIOTEL HHK — Momekybl HacIenCTBEHHOCTH:; HCTOpHS H3Yy4YEHHS. Y POBHH
OpraHU3aluy; CTPYKTYpa MONMHYKIEOTUIHBIX [ENEH, IPaBUIIO KOMIIEMEHTapHOCTH - IPaBUIIO
Yaprada, npoiinas crmpans, GHonormyeckas ponb JIHK. I'eHeTHyeckuit Ko, €ro cBOMCTRA.
len: cTpyKTypsl B (QyHKIME; TeHbI xopupytomque PHK, MoOGuibHEIE reHeTHYECKHE 3I€MEHTEL.
IlonsTue o renome. PHK: uadopMan@onnsie, TPaHCIIOPTHEIE, pUOOCOMANBHEIE, KATATUTHYECKUE
1 perynaTopusie. Penymmikanus JTHK, nepenaua HaciencTBeHHOMN UHPOPMAIINH U3 ITOKOJIECHUS
B IIOKOJICHHE.

Paznen 4. Peanuzanms HaciexcTBeHHOM naGpopmanun. Merabonusm (89)
Tema 4.1. Anabonusm.(44)

CoBoKynHOCTP peaKifuit OHONIOrHYECKOro CHHTE3a - IUIACTHYECKHi! 0GMeH. Perynsimms
AKTUBHOCTH T€HOB IIPOKAPHOT: ONEPOHBI HHAYILHOEIbHEIE M penpeccubensrble. Perymams
aKTUBHOCTH I'€HOB 9yKapHoT. CTpyKTypHas JacTh reHa. PerynsaropHas 4acTs reHa: IIPOMOTOPHI,
SHXAHCEPBI U MHCYJIATOPEL. MeXaHu3M WHHIHAIMA TPAHCKPHIIUK TEHOB 5yKapHOT.
IIpoueccunr PHK; crnaticusr, aTbTEPHATHUBHBIN CINTAHCHHT, UX OHMOIOTHYECKHH CMBICT U



3Ha4eHHe. Mexanusm oGecnieuenns cunTesa Geka. Tpancnsmus, ee cymuocTs 1 MEXaHU3M,
crabunbrocTs ”PHK 1 KoHTpOIS 9KCIPECCUHU TE€HOB.

Tema 4.2. KataGonmam.(24)

OHepreTHyeckuit o6MeH:; CTpyKTypa ¥ dhyHKiuua AT®. Dramsr SHEPreTHYECKOTro 0OMeHa.
ABTOTPOGHEIH B reTepoTPO(HBLT TUITE 06MeHa. IlonroToBuTeNBHEL STam, POTIb TH30COM,
OecKuCIOponHEI sTan-TuKkomms. ITomHoe KHCIIOPOTHOE OKHUCIIEHUE; JIOKAIN3AIIHAS STHX
TIPONECCOB B MUTOXOHAPHSAX. CONpsDKEHHE PACIIETIIEHHS TIFOKO3E B KIIETKE C pacmauoM u
cuHTe3om ATO. ‘

Tema 4.3. ABTOoTpOdHSIH THI 06MEHA (29)

DoTOCHHTE3; CBeTOBAs (hasa W 0COBEHHOCTH OpraHU3aIMH THIIAKOHAOB I'paH, SHEpreTHdecKas
LeHHocTh. TemHoBad dasa GporTocunTesa, IIPOLECCH B HEH MIPOTEKAIOIIUE, HCIOIB30BAHHE
SHEPrud. XeMOCHHTE3.

Paznen 5. Ctpoenne u pynkuun kierox (169)
Tema 5.1. IpokaproTiueckas KieTxa. (24)

IIpenmer u 3amaum nuTomorny. MeToms! U3YHCHHS KIIETKH: CBETOBAS H 3JIEKTPOHHAS
MHKPOCKOIHS; OHOXMMHYECKHE i HMMYHOIOTHIECKHE METOJTEL. JIBa Tuna KII€TOYHOMH
OpraHu3aluy: IPOKAPHOTHICKHE H 3YKAPHOTHYECKHE KIeTKH. CTPOCHHE IUTOMIA3MEL
GakTepuaTBHOM KiIeTKr. [eHeTHIeCcKHit armapar 6axtepuii. OCOGEHHOCTH KHU3HENEITETBHOCTH
baxrepuii. CropoobpasoBanme U ero GHOIOrAIecKOe 3HAUCHHE. Pasmuosxenue. Mecto u pons
IIPOKApUOT B OHOIIEHO3aX.

Tema 5.2. S_yKapHdTquCKax Kietka. (8u)

OyKapHOTHYECKas KIIETKa. Iuronnasma. MeMOpaHHBI IPHHIIAT OPraHH3AHHA KIETOK.
OpraHesuisl IUTOMTA3MBI, HX CTPYKTYpPa H (yHKIIHH. Hapyxnas nuromnasMariaueckas
MemOpana, OI1C, Annapat I'omsmpkw, JH30COMBI; MEXaHU3M BHYTPUKIETOUHOTO IHIEBAPEHHS.
MHTOXOHAPHY — SHEPTETHYECKUE CTAHIHH KIIETKH, MEXaHH3MbI KIIETOIHOTO JIBIXaHHUS.
PuGocoMsl 1 BX ydacTre B mporeccax TpaHcismn. KieTonsri nesTp. Opranou sl
CIELHAIBHOTO Ha3HAYEHHS: XKTYTHKY W pecHIIKH. I utockener. Kierounoe SIOpPO — LEHTP
YHPaBICHHS JKU3HEEATENBHOCTEIO KIeTKU. CTPYKTypBI KileTouroro sijpa. Kapromiasma.
Xpomocompl. CTpyKTypa XpOMOCOM B pasHEIE HEPHOIE! KU3HEHHOTO IUKIA KITETK.
JunionHbBI ¥ raluionaHbI Habophl XPOMOCOM.

Tema 5.3. J)Kusnennsni muxn knetky. Jlenenue KireTok. (249)

[lousiTre 0 MuQhepeHITHPOBKE KIETOK MHOTOKJIETOYHOTO Opranu3Ma. JKu3He HHBIH UK
KIIETOK. PasMHOKeHHe KneTok. MuToTHYIeCKui UK : nHTepbasa; pexymmmkamys JJHK; Mutos,
(ha3bl MUTOTHYECKOIO JIEICHHA M IPe0bpa3oBaHue XPOMOCOM B HUX. MexaHH3M oGpa3oBaHms
BEPETEHA JIENICHUs U PACXOJKICHUE TOYESPHUX XPOMOCOM B aHadase. BHOTOrHuecKuit cMBICT
MHTO3a. DAKTOPEI POCTA. 3aIPOrPaMMUPORAHHAS KIIETOUYHAS THOENB-aII0ITO3; PEryIIsIIHs
amonto3a. Hapymmenus HHTEHCHBHOCTH KJIETOYHOTO Pa3MHOKEHHMS H BbI3BIBAEMBIE HMH
3a00JIeBaHUS YE€NIOBEKA ¥ KHBOTHEIX.

Tema 5.4. OcoGeHHOCTH CTPOCHHS PACTHTENBHEIX KIeTOK.(14)



OcobeHHOCTH CTpoeHHS PaCTUTENBHBIX KIETOK; IIACTUIBI, BAKYOIH. BHsl IUTACTH/I; UX
CTPYKTypa ¥ pyHKIMOHAIBHEIE 0COGEHHOCTH. Knerounas crenka. OcoGennocTH CTPOEHHUS
KIIETOK IrpuboB. Brimouenus; ux 3uauenue u POIb B MeTaboIu3Me KIIETOK.

Tema S.S.KneTquaﬂ TCOPHS CTPOCHHsI OPraHu3MOB. (1)

Kneroynas teopus crpoenus opranu3MoB.McTopust pasBuTHS KiteTouHOH Teopuu M. Illneiinena
u T.IlIsanna, P. Bpoyna, P. Bupxosa u APYruX y4eHbIX. OCHOBHEIE OTIOKEHUS KIIETOYHOMH
TEOpHH. 3HAYECHHE KIIETOUHOM TEOPHH IS PA3BHTHS GHONOTHH.

Tema 5.6.Hexnerounas dopma sxu3uu. Bupycer.(14)

Bupycer — BHYTPHKJICTOYHBIC IAPa3UThl HA TEHETHYECKOM ypoBHE. OTKPHITHE BHDPYCOB;
MEXaHHM3M B3aUMO/ICHCTBHS BUPYCa H KIIETKH, MH(DEKIMOHHEIM mponece. 3abonesanus
JKUBOTHEIX M PAaCTEHHI, BE3EIBACMEIC BUpycamH. baktepuodary. [Ipoucxoskienne BUpyCoB.
Mepb! IpoGUIaKTHKY PaCIIpOCTpaHEH s BUPYCHBIX 3200 IeBAHMIL.

‘{ach. III. PazmHoxenne n paénn'me OPraHu3MoB. (274)
Paspen 6.Pasmuozxenne opranuzmos (74)

Tema 6.1.Becriofioe pasMHOKEHHE PACTCHUHN 1 XHUBOTHBIX. (1)
®opMBI 6ECTIONOTO Pa3sMHOKEHHUSL. |

Tema 6.2. TTonosoe pasmuoxkeHue. ['ameTorenes.(64)

[IonoBoe pa3sMHOXKEHHE paCTEHHI! ¥ KUBOTHBIX; GHOJTOTHISCKHI CMBICIL. I'amerorenes.mepro e
06pa3oBaHus MOTOBBIX KIETOK: Pa3sMHOKEHHE H POCT. '

Metios. Ilepsoe MefioTHYeCKO IENCHAE U IPOLECCH, TPOUCKOSIIME B Helf: KOHBIOTALMS 1
KpoccuHrosep. Meiios. Bropoe Meitoruueckoe nenenne. BHOTOrHueckoe 3Ha4YCHHE H CMBICHT
Mei03a. OCOOGEHHOCTH CTPOEHHUS TIOTOBEIX KIeToK. OceMeHeH e U OIUIOIOTBOPEHHE.
Ilaprenorenes. DBOMONMOHHOE 3HAYEHHE IOIOBOTO PA3MHOKECHHSL.

Paznen 7.AupuBuayansHoe pasBHTHE OPraHU3MOB (oHTOreHe3) (204)
Tema 7.1.Kpatkue ucropmaeckue cenenus. (14) |

«HMcTopus pa3sBuTHS KXHMBOTHBIX» K.Bapa U yueHHe 0 3apOJIBIIIeBEIX JIHCTKAX. DBOMIOMHOHHAS
ambpuonorus; paboter A. O. Kosanesckoro, M. 1. Meunukosa u A.H. Cesepriosa.
CoBpeMeHHEIE IIPe/ICTABIEH S O 3aPOIIIIEBLIX THCTKAX.

Tema 7.2.OM6pruoHaTBHEIHA neppion pazButus (10u)

Tune! sANEKIETOK; IONAPHOCTD, PACTIPEETICHUE JKENTKA U TEHETHYECKUX JIE€TEPMHUHAT.
OcHOBHBIE 3aKOHOMEPHOCTH APOOIEHHS; TOTHIIOTEHTHOCTH 6I1aCTOMEPOB; 06pa3oBaHue
OZIHOCIIOMHOrO 3apozpia — 6nacTyisl. [acTpyisanus; 3aKOHOMEPHOCTH 00pa30BaHMs
JIBYCJIOWHOTO 3apO/IBIIIIa- FaCTPYJIbL. 3apOIBIIIEBbIE JINCTKA ¥ UX JallbHENIIas

i bepeHIIpPOBKa; FOMOJIOTHS 3apOIBIIEBHIX IUCTKOB. [IepBUYHELA OpraHOreHe3:
nanbHeHmas quddepeHupoBKa TKaHel, OpraHOB H CHCTEM. Peryisinus sMGpHOHATBHOTO
Pa3BUTHSI, IETEPMUHAIMS U SMOpUOHAIEHAS HHIYKIHS. | eHeTHYECKUM KOHTPOJIb Pa3BUTHSL.

Tema 7.3.ITocToM6prOHATBHELH TTEpHO pa3BUTHA. (349)



3aKoHOMepHOCTH TOCTIMOPHOHANBHOTO IEPHONA Pa3BUTHS. IIpsimoe passuTHE:
AOPCTIPONYKTUBHBIH, PENPONYKTHBHEIH U TIOCTPENPOAYKTUBHEIA nepronst. Henpsmoe Pa3BUTHE:
IIOTTHEIA | HEMOMHENH MeTaMopdu3M. Bronmornaeckuii cmpicy Pa3sBUTHS ¢ MeTaMOpP(ho30M.
Cranuu nocramM6proramsHOro PAa3BUTHS IIPH HENPAMOM Pa3BHTHH

Tema7.4. O6mme 3aKOHOMEPHOCTH OHTOTeHe3a. (2)

CxoacTBo 3aponpmest u SMOpHOHANBHAS THBEPreHIHs npusHakoB(3akoH K.Bapa).
Brorenerwueckuit 3axon (O.Texkens u K. Mronnep). Paboter akamemuxa A H. Cesepriopa 06
SMOPUOHAIIBEHON H3MEHYMBOCTH.

Tema 7.5.Paseutue opranusma u OKpYy»Xarommas cpeza. (3u)

Pone daxropos oxpysxaromeit CpeZBl B SMOPHOHAIBHOM U HOC"FSMﬁpI/IOHaJII:HOM Pa3sBUTHH
opraHusma. Kpnmqecme IEPHOBI PA3BHTHS. Biusmue H3MEHEHHI rOME0CTasa opraHusma
MaTepH U IIOJA B Pe3yIIbTaTe BO3/ICHCTBHS TOKCHYECKHX BCIIECTB HA X0/ SMOPHOHATBFHOIO U
I0CT3MOPHOHAIEHOTO IEPHOIOB Pa3BUTHS IOTOMCTBA.

Tema 7.6. PereHépauHﬂ. (19)

Ilonstue o pereneparuy; BHYTPHKIICTOYHAS, KIIETOYHASI, TKaHEBas M OpraHHas pereHeparus.
Dusgonoruyeckas u PClapaTHBHAL pereHepanys. DBOIONHS CIIOCOGHOCTH K pereHepaiuy y

Yacte IV. OcHOBBI reneTnkH u ceJieKUMH (25 u).
Pasnen 8.0cHoBHBIC MOHATHS reHeTHKH.
Tema 8.1.0cHoBHEIE MOHSTHS T€HETHKH. (29)

IIpencrasnenns npesaux o poxcrse u XapakKTepe Nepeauyu NPU3HAKOB U3 TIOKOJIEHHUS B
TOKOIICHHE. B3rJisi/Bl Cpe/THEBEKOBBIX yYeHBIX Ha IIPOIIECCH HACJI€I0OBaHUS IIPH3HAKOB.
VicTopust passuTus reHetuky. OCHOBHBIE TIOHSTHS THETHK, ITpusnaxy u cBo¥cTRA; rersl,
aIUIeTbHBIE FEHBL. I'0MO3UTOTHEIE H reTeposUroTHEIe Opranu3MeL. eHOTHT 1 benoTHI
OpraHm3Ma; reHO(OH]I.

Pasnen 9. 3akonomeprocTn HacenoBaHus npusHakoB (12 4)
Tema 9.1.I'ubpunonoruyeckuii MeTon M3YyHCHHUs HAaCIe0BaHuUs pu3HakoB I'. Menpers. (1)

Mertozp! u3ydeHus HACTEACTBEHHOCTH H3MEHIHBOCTH. IIpuHIMIIEL B XapaKTepHCTHKA
rubpugonoruyeckoro Merona I'. Menmers.

Tema 9.2.3akonsr Mennens. (44)

3aKOHOMEPHOCTH HACIIENOBAHHS IIPU3HAKOB, BBISBICHHBIX |, Mennenem. Monoru6puasoe
CKpemuBanue. [1epsbrii 3akon I'. Menzemnst — 3aKkoH TOMHHEPOBAHHSL. Bropoii 3axon Menznens —
3aKOH paCINEIIeHHs. 3aKOH YHCTOTHI FAMET M €I0 IIUTONIOTHYECKOe 060CHOBAHHE.
AHanusupyromee CKpelusanye. JIuru6punHoe u IOTUTAOPHUIHOE CKPEIIUBAHKE; TPETUH 3aKOH
Mennens — 3akoH He3aBECAMOTO KOMGHHEPOBAHHSL.

Tewma 9.3. XpomocoMmHas Teopust HaceacTBeHHOCTH. ClemIeHHOe HaclleJoBaHUE TeHOB.(249)

XpOMOCOMHa}I TCOpHUA HaCJIe,E[CTBCHHOCTI/I.erHHBI CL[CHJIeHH}I.CHeHJICHHOC HacJeooBaHue
IIPU3HAKOB. 3akon T. MOpI‘aHa.HOJIHOB H HEIIOIIHOE CIIENIICHUE I'€HOB, PacCTOSTHHE MEKIY

reHamu. ['eHeTHIECKHE KapPTEI XPOMOCOM.

Tema 9.4. T'eneruka nona. Haciienosanue IIPU3HAKOB, CIEIUIEHHBIX C oyioM. (1)



I'eneruueckoe onpesenenne mona; T€TEpPOraMeTHBIN U rOMOraMeTHBIH 1ot ['eHeTHYeCcKas
CTPYKTypa IONOBBIX XpomocoM. HacieoBanue IpH3HAKOB, CHEIIEHHEIX ¢ nonom. Xapaktep
HACIIEIOBaHHS IPH3HAKOB Y YeNOBeKa. ['eHHEIE M XPOMOCOMHEIE AHOMATHE YeoBeKa U
BBI3BIBACMBIC NMU 3a001eBaHus. MeTOIBI IPO(GHIAKTHKY HACTEICTEBEHHEIX 3aboneBanuii
4eJIOBEKa.

Tema 9.5. I'eHOTHII KaK IENOCTHAS CHCTeMa. BsammMopeiicTere amnensHbpx reHoB.(4u)

I'enoTun xak IIEJIOCTHAsI CUCTEMA. B3aHMOI[CI\;ICTBI/Ie AJICNIBHBIX H HEAUICTBHEIX T'€HOB B
OIPENENICHUH IIPU3HAKOB. HJICfIOTpOHHﬁI. 9KCHpeCCI/IBHOCTI> IIEHETPAaHTHOCTH I'eHa.

Paznen 10.3ax0oHOMEPHOCTH H3MEHYHBOCTH (6 9)
Tema 10.1.Hacnencreennas (reHOTHIMYECKAS) H3MEHUMBOCTS. (49)

OcHoBHbIe popME! H3MeHumMBOCTH. ['eHOTHIIHYECKAS H3MEHYHBOCTE. Myranuu: reunse,
TCHOMHBIC, XpoMocoMHBIe. CBoicTBa MyTanuit. [Tpuuuns: u yacToTa MyTalui, MyTareHHbIe
(akTOpBI. DBOMOLHORHASL POJTH MyTaIHil; 3HAUCHHE MyTalW# I IPAKTHKH CEIBCKOTO
X03sHCTBA U OGHOTEXHONOrHH. MyTareHHbIE daxTopsr. KoMGHHATHBHAS H3MEHYHBOCTS. YporHH
BOSHUKHOBCHHS Pa3IMYHBIX KOMOMHAIMM T'€HOB U MX POJIb B CO3AHHHU TEHETHYECKOTO
PasHOO00pa3sus B peienax Bua. DBOTIONHOHHOE 3HAYCHHEKOMOHHATHBHOM H3MEHYHUBOCTH.

Tema 10.2. 3aBHCHMOCTE IIPOSIBICHHUS IEHOB OT YCIIOBHI BHEIIHEH cpesl (eHoTHnnueckas
HU3MEHYUBOCTE) (29)

DeHOTHNMYECKAs HIIH MOAM(HKAIMOHHAS H3MEHYIMBOCTD. Pob YCIIOBHM BHEITHEH Cpelpl B
PasBUTHH U IIPOSBICHUX IPU3HAKOB U CBOMCTB. CBoicTBA MomuduKaimit. CTaTHCTHUECKHE
3aKOHOMEPHOCTH MOJM(HUKAIMOHHON H3MEHYMBOCTH; BAPHALHOHHBIH P ¥ BapHAIOHHAS
KpuBas. Hopma peakiuu; 3aBHCHMOCTB OT reHOTHITA. Y IIpaBieHHe JOMHHHUPOBAHHUEM.

Pazpen 11.0cHoBBI cenexnun. (54)
Tema 11.1.Co3nanue mopoz JKUBOTHBIX H COPTOB pacteHui. (24)

Cosnanue OPOJ| JKUBOTHBIX i COPTOB pacTeruit. PasnooGpasue u IPOJYKTHBHOCTD KyJIbTYPHBIX
pacTeruit. LIeHTPEI POMCXOXKIEHHs  MHOTOOGPA3HS KyIbTypHBIX PACTEHHIH. 3aKOH
TOMOTIOTHYECKHX PSZOB B HACIECTBEHHON H3MEHUYHBOCTH.

Tema 11.2.MeTo/B! CeNEKIMA KUBOTHBIX ¥ pacTenuit. (1)

MeTozip! ceeKIuy JXHBOTHBIX M PACTEHMH: 0T60P B THOPHAA3ALHS, thopmsl oT6OpA.
Ornanennas rubpuau3anms; sBICHHE reteposuca. VIcKycCTBEHHBIE MyTareHes.

Tema 11.3.Cenexims Mukpoopranuzmos. (14)

Cenexnyust MEKpOOPraHH3MOB. BHOTEXHOIOI|S U reHeTHYecKas HEKeHeprs. CeneKius
MHKPOOPTaHKW3MOB VI IAIIEBOX MPOMBILIICHHOCTH; OTy4eHHE JIeKapCTBEHHBIX MIPEIapaToB,
OHONOTMYECKHX PErYIIATOPOB, AMAHOKHCIIOT.

Tema 11.4. JlocTrskeHMs M OCHOBHBIC HAIIPABJICHNs COBpEMEHHOM cenexmuu. (1)

JoCTHXeHN S ¥ OCHOBHBIE HAIPABIICHHS COBPEMEHHOM CeleKyy. Y CTIeXH TPaIHIHOHHON
cenexuun. Kionuposanue. Kiierounsle TexHOIOTHE. ['eHeTHYECKas HHKEHEPHs. 3HAUeHHEe
CENIEKIIMH JIJIs PAa3BUTHS CeNBCKOX03SHCTBEHHOTO IIPOM3BOJICTBA, MEAULIMHCKOM,
MHKPOOHOTIOTHYECKOM B APYTHX OTPACIEd IPOMBIILIEHHOCTH.



Peseps 14. Ha npoBexenne 00001 eHNs M3yIeHHOro MarTepuaJa.

11 knace.

basoBelii ypoBens — 34 yaca

Pasgen 1. Bug — 21 uac.

Tema 1.1. Uctopus Pa3BHTHS 3BOIIONHOHHBIX M€l — 4 gaca.

Hcropus sBomonuonnsx uneit. Passurue bronorun B 1o napBUHOBCKMI IIEPUO/I.
3nayenwue pabor K. JIunnes, yuenus X.-B. Jlamapxka, Teopun XK. Kiobe. ITpennoceurku
BOSHHKHOBeHUs y4enus U Jlapeuna. DBomoOnMoHHas Teopust Y. JlapBuna. Ponb 5B0MONHOHHOM
TEOPHH B (POPMUPOBAHUY COBPEMEHHORH €CTECTBEHHO — Hay4HOU KapTHHBI MHpA.

Tema 1.2. CoBpemenHoe 3B0TIONHOHHOE yuenue -9 gacon.

Bugz, ero xputepuu. IMomymsmms — CTPYKTYpHAs €[MHHIIA BU/IA, €JUHHIIA SBOJIOIHH.
CHHTeTHYeCKast TeOPHS SBOMIOTHHL. JBWXKYyIIHE CHITBI 3BOMIOIIH: MYTallHOHHBIH MpoIiece,
HOIYJIAMOHHBIC BOTHEI, H30JISIHsA, €CTECTBEHHEIH 0T0Op; HX BIMIHHE HA reHohoH
nonynsanuy. JIBHxKymui u CTaOMITM3UPYIOMINH €CTECTBEHHEIA 0TOOp. ANanTaniy OPraHu3MoB K
YCnoBHAM 0OUTaHNS KaK Pe3yTbTaT JeHCTBUS €CTeCTBEHHOr0 0T60pa. Brmoo6pasopanue kak
pe3yTbTar spomonuy. Croco6k! i IyTH BUA006GPAa30BaHMys. Coxparenue MHOr006pasus BUIOB
KaK 0CHOBa yCTOHYHBOIO pa3BUTHS 6Guochepst. [apHble HaIpaBJICHUS SBOIOLIMOHHOTO
npouecca. Bruonoruaeckuit mporpece u 6uonormgeckmis perpecc. IIpuvuHBI BEIMEPaHHS BHIOB.
JloxasaTenmscTBa 9BOMIONMHE OpraHIIecKoro MHpa.

Tema 1.3. IIpoucxoxkaenue ;Kxu3HA Ha 3emite - 3 gaca.

Passutne npescrasnenuit o BosHUKHOBEHNH KI3HY. Omebrrer @. Pesm, JI. [actepa.
['umoTe3ss! 0 IPOUCXOKICHUM KI3HH., CoBpeMeHHEIE B3MIIS/IE HA BOSHHKHOBEHHE SKH3HEL
Teopus Onapuna — Xonpeitna. YcaoKHEHHE KHUBBIX OpraHu3MOB Ha 3eMJIe B IIPOIECCe
9BOJIOIHH. |
Tema 1.4. ITpoucxoxienue yeaoBexa — 5 YaCoB.

I'mnotessr mpomcxoxmenus uemoeka. ITonoxeHne wemopexa B CHCTEME >XMBOTHOTO
mupa (knacc Miekonuraromye, oTpsx Ilpumarter, pox Jlromu). DBomonus 9EII0OBEKA, OCHOBHEIE
sTankl. Yenmoedeckue packlIIpOHCXOXKIEHHE YeIOBEYECKHX pac. BumoBoe emuHCTBO
YeJI0BEYECTBA. - |

Paspen 2. Dxocuerembr— 12 uac.

Tema 2.1. Dxonorngeckue pakropsr — 3 gaca.

Oprammsm u cpepa. TIpeIMeT W 3aMaudl SKOTOTHH. IKomnoruyeckre (GakTopsl cpel
(abuoTnueckue, 6GHOTHYECKHE, QHTPOIIOI€HHBIE),  HMX 3HAYEHHE B IKHU3HH OPraHU3MOB.
3aKOHOMEPHOCTH BIHSHHS SKOTOTHYECKUX (axTopoB Ha oOpraHE3MBL B3aEMOOTHOMICHHS
MEJK/y OpraHusMamu. MeXBHIOBbIE OTHOIICHHS: NApa3sHTH3M, XHUINHHYECTBO, KOHKYPEHIIHS,
cHUMOHO03. ;

Tema 2.2. Crpykrypa 5kocucTeM — 49aca.

Bunosas u mpocTpaHCTBeHHas CTpyKTypa SKocHcTeM. ITHIIEBEIE CBSI3H, KPYTOBOpPOT
BCIICCTB W IMPEBPAIICHHE SHEPIMH B 3KOCHCTeMaX. [IpHYMHBI YCTONYMBOCTH M CMEHBI
aKocucTeM. Biusiuue yenopeka Ha sxocucTEMBL VICKyCCTBEHHEIE COOOIIECTRA — arpolEeHO3kI.

Tema 2.3. Buocdepa — riobanbuas 3xocucTema — 2 uaca.

buocdepa — rinobansuas sxocucremMa. Cocras u CTpyKTypa Ouocteps. Yuenue B. U.
Bepranckoro (0 6uocdepe., POk KHBEIX OpraHM3MOB B buoctepe. buomacca 3emiu.
Bronoruyeckuii KpyroBopoT BemecTs (Ha mpUMepe KPYroBOpOTa BOAKI H yTIepoaa).

Tema 2.4. Buocgepa u gesosex — 3 Jaca.

Buocepa u uenosex. I'mobambHEIE >KOTOTHYECKHE TpOONEMBI M IYTH HX DEINeHHS.
Ilocnencreus nesiTensHOCTH dYeNoBeka IS OKpPYKaoweit cpensl. IlpaBuna moBeneHus B
NPUPOAHOH cpefie. OXpaHa IPUPOJIEI U PAlHOHAIBHOE HCTIOTb30BaHMAE IIPUPOIHBIX PECYpCOB.



3akimodenne — 1 gac.
Yruy6nennsiii yposens — 102 yaca.

Yacre 1. Yuenne 06 s8omronuu OpraHu4eckoro Mupa — 46 yacos.

Pasnen 1. 3akonomepuocTn PA3BHTHS KUBOH NPHPOALL. DBOIOLHOHHOE y4eHue -
26 gac.

Tema 1.1. Mcropust npeacraBaenmuii o Pa3BHTHH KH3HHU Ha 3emute — 3 yac.

YMO3pUTENbHbIE KOHIENIHH AHTHIHOCTH: ydaenus Iludaropa, Dmmenoxna, Hemoxpura,
l'mnmokpata w np. Kpeamwonmsm. T OCIIOACTBO B HAyKe MPENCTAaBICHUH 00 «M3HAYAILHOMN
LIENeCO00PasHOCTH» W HEM3MEHHOCTH JKHBOM Npupozsl. Benukue reorpaduyeckue OTKPBITHS.
Pa3BuTie 6uonorun B fonapBuHOBCKHMM nepuon. Paborer K. JIunHes 1m0 cucTeMaTuke pacTeHuit
¥ JKHBOTHBIX; IIPHHIUIIBL IMHHEEBCKON CHCTEMATHKH. Tpyms XK. Kiosse u XK. ne Cent — Unepa.
SBomonuonHas Teopus XK. — B. Jlamapxa. ITepBEie pycckue 5BOMIONHORACTEL,

Tema 1.2. IlpeanocbLiKy BO3HUKHOBEHHS Teopun Y. Tapsuna — 2 gac.

IIpennocknkd  Bo3HHUKHOBEHHS YYEHHUS 9. J[lapsuna:noctwxeHns B oBmacTu
CCTECTBCHHBIX HAYK (LHTONOTHS, SMGpPHOIOrHs, husuka, XMMHs, TreomorHs, ommcaTeNbHBIE
0OTaHMKa M 30070THS, CpaBHATENBHAS AHATOMHMS [I03BOHOYHBIX, IAICOHTONOTUS U p.);
OKCIENUIHOHHEIN MaTepuai. Y. JlapeuHa.

Tema 1.3. DBomonuonnas Teopus Y. lapeuna — 8 gac.

Yuenne Y. Jlapuma 06 HCKyCCTBEHHOM 0TOOpe. DOPMBEI HCKYCCTBEHHOTO orbopa:
METOIMIECKUH 1 OeccosHaTeNbHELH 0T60p. Koppenstupnas HU3MEHIHBOCTE. Yuenue Y. Jlapeuna
0 ecTecTBEHHOM oTbOope. Beeobmas nuauBuyansuas H3MEHYUBOCTH, H30BITOYHAS YHCIIEHHOCTD
OTOMCTBA M | OTPAaHUYEHHOCTh: DeCypcoB. Bopeba 3a cymectBoBamume: BHYTPUBH/IOBA,
MEKBUNOBas B Oopbba ¢ abmoTHyeckumMu (akTopamu; ecTecTBeHHBIH orbop. O6pasosanue
HOBBIX BHJIOB. :

Tema 1.4. CoBpemenHble NpeICTABIEHHS 0 MeXaHH3MaX H 3aKOHOMEPHOCTHX
3BosironHy. MukposBoronus — 13 gac.

Bux — snemMenTapHas 3BOMONMOHHAS eIMHHTIA; KPUTEPHH W I€HETUYECKas II€JIOCTHOCTb.
[lonynsanuonnass  crpykrypa BHza; reorpauyeckas M 9KONOTHYECKAS  H3OJIAIHS,
OTPaHMYCHHOCTE paJuyca HMHIMBHAYAIbHOH aKTHBHOCTH. (DOPMHpOBaHHE CHHTETHYECCKOM
TCOPHUH  SBOMIONMH. ['€HETHKA W - SBONIONMOHHAT TEOPHS. [omynsuus — smemenTtapHas
SBOMMOLMOHHAs eMunuNa. I'enodponn momynsamuii. VneansHele u peansHbe HOIIYJIAUY (3aKOH
Xapnu - BaitaGepra). 'emeTwueckme mpomeccsl B nonmysuusax. Pesep  HacimemcTBeHHOM
M3MEHYMBOCTH IONMYIAIyH. DOPMBI €CTECTBEHHOIO 0T6OpA: JIBHIKYILHIA, CTaOMIU3UPYIOMUH U
paspeiBatomuit. IlonoBoi ot6op. IIpHCIIOCOGNEHHOCTs OpraHM3MOB K cpene obwTaHHsA Kak
pe3yJbTaT IEHCTBHS €CTECTBEHHOro orbopa. IIpHcmocoGHTeNsHBIE 0COBEHHOCTH CTPOEHHH,
OKpacKu Tejia |H IOBEACHHS JKHMBOTHBIX. 3a0oTa 0 moToMcTBe. OTHOCHTENBHBIA XapakTep
TIPHCIIOCOONICHHOCTH ~ OpTaHu3MOB. - Mukpossomomus.  CoBpeMeHHEIe IPE/ICTaBICHUS O
Buzioobpazoparmu  (C.C. Yersepukos, WM. Illmaneraysen). Ilyta wu CKOPOCTh
BH/1000pa3soBaHus; reorpagudeckoe  (a/UTONaTpUYEcKoe) W SKOTOTHYECKOS (cummarpuyeckoe)
BHI000pa3oBanue. DBOMONMOHHAS POJb MonubUKamuit; Gu3noIornyeckue amanTamuu. TeMIibl
9BOMIOLIUH. P
Paznen 2. MakposBoonusi. Makpossoonus. BHoornueckue nocieacTus

. mpuofpeTeHus npucnocodaenuii - 20 9acos.
Tema 2.1. I'naBHbIe HanpaBIeHus GuosTorHYecKoii 3o momuu 10 gac.
['naBHBIe HANIPABIIEHHS SBOIOMMOHHOTO TIpoLecca. Bronoruueckmit IIporpecc u

Oronoruyeckuit perpecc (A.H. Cesepos). ITyTu D0CTH EHHS GHOTOTHYECKOTO mporpecca.
PesynbraTel 9B0IIONIH: MEOTO0GPa3He BUIOB, OpraHAYecKas Ienecoo6pasHoOCTb, IOCTENEHHOE

YCIOKHEHHE OpraHHU3aI[HH.
Tema 2.2. IlyTu mocTuskenns Guonorugeckoro mporpecca — 10uac.



Makposgomonus. Aporenes. CyImHocTh apoMOphHEIX H3MeHeH it 1 ux poIib B
SBOJIIOLMH. BO3HUKHOBEHHE KPYIHBIX CHCTEMATHYECKIX TPYTII XUBBIX OPraHU3MOB. AJIJIOreHes
H IIPOrPECCHBHOE MPUCIIOCOGIEHHE K OIIPEETEHHBIM YCIOBHSIM CymecTBoBaHusA. KaTtarenes kax
(hopma noctmkenus 6ronorHaecKoro IIPOLBETaHKS TPy OpraHu3MoB. OCHOBHEIE
3aKOHOMEPHOCTH 9BOIIONHH: AMBEPTEHIHSI, KOHBEPTEHIHS, NapaleTu3M; IpaBuiIa SBOIIIOIIUH
TPYII OpraHu3MoB. 3HayeHne pabot A.H. Cegeprosa.

Yacrs I1. Pa3BurHe oprannueckoro MHpa — 21 yac.

Paznen 3. Passurue sxn3nu Ha 3emie — 11 gac.,

Tema 3.1. PassuTHe xuznu B apXeHCKOoi ¥ MpoTepo30iicKoii spax — 2 yaca.

Pasputue xusuu Ha 3emite B apxerckol spe. ITepsrie crnens! xusuu Ha 3emire.
Crpomatonutel. PasButue sxusnu IIPOTEPO30HCKOH dpe. ITosBeHne mpeakoB Beex
COBPEMCHHBIX THIIOB GECIIO3BOHOYHBIX KUBOTHBIX. [ HIIOTE3a BOSHHKHOBEHHS MHOTOKJIETOYHBIX
(9. I'exxens, U. Y. Meunukos, A.B. Vsanog). [TepBrie xoproBHIe. Hampasnenus spomormu
HU3MIMX XOpHOBBIX. O0Imas XapakTepucTHKa Oecuepensbix u 060m1049HIKOB. Pa3BuTHE BOJIHBIX
pactenuii. Hauano nousooGpazoparesHbIX IIPOIECCOB.

Tema 3.2. Passurtne ku3un B IAJIE030¥CKOM 3pe — 2 yaca.

. PasBuTue xu3Hu Ha 3emite B aneo3o0ickoit 9pe; MEPHOAN3AIHS [1ATIE030;
KeMOpHHUCKHUH, OPAOBUKCKHUH, CHITypHHCKHH, JIEBOHCKHH, KapOOHOBEIM 1 IIEPMCKHH IEPUOMIEL.
OBOIIOLMS PaCTEHUI: PUHAODUTEL, MOSBICHHE IIEPBBIX COCYAUCTHIX PaCTEHMUH; IAIIOPOTHHKH,
CCMCHHPIC NTAITOPOTHUKH, FOJIOCEMEHHbIE PACTEHHS. BOSHUKHOBEHHE T03BOHOYHEIX: 06mas
XapaKTEPUCTUKA U apOMOP(HO3bI, ONPEIETHBIIIHE YEPTEI KIACCOB PEIbEL, 3eMHOBOJIHEIE,
Ipecmpikarommuecst. [ aBHbIe HAIPABIEHNS SBOITIOLHH II03BOHOYHBIX; XapaKTePUCTHKA
aHAMHUM ¥ aMHHOT. |

Tema 3.3. PasBATHE ’XH3HH B Me30301CKOl spe — 3 yaca.

Pasurune xusHy Ha 3emite B Me3030#icKoit ape. [lossnenne u pacnpocTpanenue
TMOKPBITOCEMEHHBIX PACTEHHHA. DBOMIONHS Ha3eMHBIX T03BOHOYHBIX. BO3HUKHOBEHME IITHI] A
MIICKOTTUTAIOIINX; 00IIast XapakTepUCTHKA Kiaccos ITtui 1 Mitekonuraromux. CpaBHuTENBHAS
XapaKTEPHCTHKA BEIMEPIIINX ¥ COBPEMEHHBIX HA3eMHBIX O3BOHOYHBIX. BEIMupaHHe qpeBHux
TOJIOCEMEHHBIX DPACTEHHH W MPECMBIKAIOIIUXCS.

Tema 3.4. Pasparne :xn3nu B kaitHo30l KOl 3pe — 3 gaca.

PazBuTue xu3nu HA 3emite B KafHO30HCKOH 5pe. BypHoe pasBuTHE IBETKOBEIX pacTeHuii,
MHOr000pasue HaCeKOMBIX; TTapajliebHas YBOONNS. PaspuTie Il €HTapHBIX
MIIEKONHUTAIOLINX, IOSBIEHAE XUIHBIX. BO3HUKHOBEHHE IPUMATOB. Jpeiid mMarepukos,
onenenenye. OCHOBHBIE STaITbI SBOJIOLUK PACTEHUH. . OCHOBHEIE 3TAITbI SBOJTIONMH KHBOTHEIX.

Paznen 4. TIpoucxoxaenue genopexa — 10 gacos.

Tema 4.1. TlostoxkeHne Ye10BeKa B CHCTEME JKHBOIO MHpa — 2 gaca.

Muponorndeckue # pelUrHo3HbIe IPeACTaBICHHS O IPORCXOKICHUH YeIOBEKA.

IIpencranenns K. JIuHHES 0 IPOUCXOXKIEHHH denoBeka. CHCTEMATHYECKOE TIOTIOKEHHE BUJA
Homosapiens B cucreme SKHBOTO MHpa.

Tema 4.2. IBoronus mpuMartos — 1 gac.

Paspurne npumatoB; HampapiIeHHe 9BOONUH YenoBeka. OOIIHe IPEIKH YeT0BEKa i
YeNOBEKO0OPasHbIX 00e3bsH. [IpU3HaKu U CBOMCTBA YEI0BEKA, TIO3BOJISIONINE OTHECTH €TI0 K
OIpe/ICICHHBIM CHCTEMAaTHYECKUM IPYIIaM [apCTBa JKHBOTHBIX. [10sABIEHHE TTIEPBEIX
IIpeNICTaBUTENIEH ceMeﬁCTBa Jromu.

Tema 4.3. cTagun IBOJTIOIHH YeT0BEKA — 5 9acOoB.

Crauu 5BOMIONHMH YeNOBEKa: APEBHEHIINIM YeIOBEK, APEBHUMN JeI0BEK, IEPBHIC
coBpeMeHHbIe o/, [lonysuonnas cTpykTypa Buaa Homosapiens; yenoBeyecKue pachr;
pacoobpasoBaHue; SUMHCTBO IPOUCXOXKACHHUS pac. CBOMCTBA 4elloBeKa Kak OHOCOIMAIBHOTO
cymecTsa. J[BHXKyImue CHIIEI aHTpororeHesa. @. DHresc 0 poiiu Tpya B IpoIecce
IpeBpalleH s 00e3bsIHBI B YeIoBeKa. Pa3BuTHE WieHOpa3AeNbHOM pedr, CO3HAHUS U
0OIIECTBEHHBIX OTHOLICHHH B IIPOIIECCE CTaHOBIEHHUS YenoBeka. Ponb Tpya B mporecce
IpeBpalIeHus 00e3bsHbI B YETIOBEKa.

Tema 4.4. CoBpemeHHBIH Tall 3BOJIIONMH YeJ0BeKa — 2 yaca.



CoBpemeHHSIi sTam 3BoOIIOIMH YeToBeKa. CootHomenwe conmanbroro u
OHONOrHYECKOro B 3BOFOLMH YeTOBEKA. YenoBeueckne packL, ux eUHCTRO. Kpuruxka pacusma u
COLHATIHOTO AAPBHHH3MA. AHTHHAYYHAS CYIHOCTE CONUAILHONO JIAPBUHM3MA H pacu3Ma.
Benymas pons 3akonoB 06mecTsennOM sxus3nm B COIHAIBHOM IIPOTPECCE YETIOBEUECTRA.

Yacre III. B3aumootHomenus opranusma " cpeanl — 31 yac.
Pasnen 5. Buocgepa, ee CTPYKTYypa ¥ GyHKIMH - Sqacos.

Tema 5.1. Crpykrypa 6uocdepsi — 2 gac.

Brocdepa — sxuBas o6omouxa mnanersr. Vuemme B.N. Bepnéuzcxoro 0 buocdepe.
['panuitsr 6uochepsr. Crpyxrypa 6rocdeprr. Kocroe Bemectso 6uochepsr. Atmocdepa:
ra30BBIi COCTaB; HCTOYHHKH H 3Ha4eHHe rasos atMochepsl. I'napocdepa: Bomsr MHPOBOTO
OK€aHa, IIPECHOBOJHEIE BozzoeM'm'; pob B buocdepe. Jlurocdepa u 6HokocHoe BemecTro
buochepsr. JKubsie opranuzmer (’KMBOE BEIIECTRO): BHIOBOIL COCTaB, pasHOOOpa3Ke U BKIAN B
Huomaccy. ,

Tema 5.2. Kpyrosopor Bemects B npupoge — 3 gac.

I'nasnas pynkuus 6mocdepk: - KpYTOBOPOT BEIIECTB B IPHPOJIE: KPYTOBOPOT BOJIEL,
YyIiiepona, asota, cepsl i pochopa. 3HadeHHE KPYTOBOPOTOB B npeobpa3oBaHKUM IJIAHETHL.

Pazpgen 6. JKusub B coobmecrBax. OcHOBEI 3K0JIoruH - 119acos.

Tema 6.1. Mcropus popmuposanus C000MIECTB JKHBBIX OPraHU3MOB — 2 qac.

Wcropus hopmupoBanust cooBIIECTB KHUBBIX OpraHu3MoB .I'eonoruyeckas ucTopus
MAaTEPUKOB; U30JIIIHUS, KIAMATHIECKHE YCIOBHS.

Tema 6.2. Buoreorpagus. OcuoBHbIE 6HOMBI cymH — 2 gac.

Buoreorpadus. Buoreorpapuueckue o6nacru: HEOApKTHYECKas, NajJeoapKTHYeCKas,
BOCTOYHAsI, HEOTPONUYECKast, dQHOICKas H aBCTpammiickas o6nacTd. OCHOBHEIE GHOMEL CYIIU
Muposoro okeana. CxoncTBO 6HOMOB pasIHYHBIX obrnacTelt; IPOUCXOXKEHHE H Pa3BHTHE
©61OMOB. i

Tema 6.3. BzaumooTHOmenus opranusma u cpeabl — 2 gac.

VYyenue o 6uonenozax B.H. CyxaueBa. EctecTBeHHBIE COOOIIECTBA KUBEIX OpraHu3MOB.
Broreonenos: 6romnenos u skoton. KoMIOHEHTE! 6HOreoneHo30s: IPOIYLIEHTH], KOHCYMEHTEHI,
penyneHTsL. buonernossr: BHIOBoe pasHoo6pasye, IIOTHOCT MOy ISIuH, 6GroMacca.
Abuotrieckue hakTopk! cpezpl: Pors Temmeparyper, OCBELICHHOCTH, BIIAKHOCTH U JPYTUX
(hakTOpOB B KU3HENEATENBHOCTH COOBIECTB. MHTEHCHBHOCTD TeHCTRHS ¢baxTopa;
OrpPaHUYMBAIOIIMHA (akTop. B3aumoneicTare (GpakTopoB Cpeibl, PEeIIsl BEIHOCIHBOCTH.
buortnyeckue daxroprr cpenst. UnTerpanus Bua B GHOLEHO3e; 3KOTOTMYECKHE HIITIL Lernu u
CETH NUTaHKs. JKONOTMYeCKas MIpaMU/Ia IHCEN, GHOMAcCH, SHeprun. CMeHa GHOIEH030B.
Hpntmam CMEHBI OHOIIEH030B; (HOPMUPOBAHKE HOBBIX COOBIIIECTS.

Pasznen 7. buocdepa u genosex. Hoocepa — 9 yac.

Tema 7.1. BoseticTBHe 4e/l0BeKa HAa NPUPOIY B NPOLECCe CTAHOBJICHHS
coobmecTBa — 2 yac. ‘ .

AnTponoreHHbie GakTOpsl BO3EHCTBIE HA GHOIEHO3HI (POTIh YETIOBEKA B IIPUPOLE).
Pornb naneonmurudeckoro genosexa B MCUE3HOBEHHH KPYITHBIX TPABOSIHBIX ¥ XHITHUKOB.
Hauasio snoxu npou3Bo/icTBa MUITH B HeoluTe. [1o/iceuHoe 3eMiIeienye | BEITIAC CKOTA. YUeHHe
B.H. Bepnazckoro o Hoochepe. AHTPOIOLEHO3EL.

Tema 7.2. IIpupoaHbie pecypchbl H MX HCII0Jb30BAHHE — 2 Yac.

MunepansHble, sHEpTeTHYECKHE H IHIIEBEIE pecypchl. HercuepmaeMsle pecypcsl:
KOCMUYECKHE, KTUMaTHYECKUE U BOJHBIE PecypCchl. OTHOCHTETEHOCTh HEHCYEPIIAEMOCTH
pecypcos. McueprnaemMble pecypcsl: BO30GHOBIIsIEMBIE (IUIOI0PO/IHE TIOUB, PACTHTE/BHEIA 1
KMBOTHBIH MUD) U HEBO30OHOBIAEMBIE (HE(DTH, ra3, yroib, Py/Isl).



Tema 7.3. IocnencrBus xo3siicTBeR Ol IeATENLHOCTH 9eJ0BeKa IS OKPY:KaK0 e
cpeanl — 2 yac.

3arps3HeHune Bo3ayxa. [Mpuynns! 3arpssuenne BO3JyXa U UX TIOC/IEACTBHS (YBEIHUeH e
conepxanus B Bosntyxe SO2 u CO, U BIUAHHE 5TOro HA KITUMAT ). 3arps3HeHue MPEeCHBX BOJ 1
MupoBoro okeana. AHTPOIOreHHbIE H3MEHEH S TIOHBBI: 9pO3Hs, HOPMHUPOBAHKE IPOBATBHO —
TEPPUKOHOBOrO THUIIa MECTHOCTH. BimsHue yenorexa ua PAaCTHTE/IbHBIA U KUBOTHBINA MHD:
COKpaICHUE BUIIOBOTO Pa3sHOOOPa3HUs KUBOTHEIX, PaspylICHHE CETEH IHUTaHUS ¥ OGHONEHO30B.
PannoakTiBHOE 3arps3nenme.

Tema 7.4. Oxpana HPHPOILI H MEPCHEKTHBEI PANMOHAILHOLO
[IPHPOAONO0IbL30BAHHA — 3 yac.

[Ipobnemsr panmonansrOro [IPHPOJIONIONB30BAHMS, OXPaHbl NPHUPOIBL 3AlMUTA OT
3arps3HEHUH, COXPaHEHHE OSTAIOHOB W IAMSTHHKOB IPUPOJEI, OOeCTeUYeHHE IPHPOIHBIMH
pecypeamu Hacenenus muaretst ITJIK. Ognctka BEIGpoCoB 1 CTOKOB, OHOJIOTHYECKHE METOJIbI
6ops6EI ¢ Bpenurensmu. Mepsr mo 00pa30BaHUIO IKONOTHYECKHX KOMILIEKCOB, SKOIOIHYECKOE
obpazoBanue.

Pasnen 8. Buonnka — 6 gac.

Hcnonb3opanme 9eOBEKOM B XO3SHCTBEHHON JEATETEHOCTH IIPHHIUIIOB OpPraHM3aLiy

PacTeHHH ¥ XXHBOTHBIX. MDOpPMBI JKHBOTO B IPHPOZNE W HX IPOMBIIUIEHHBIE AaHAJOTU
(CTPOMTENBHEIE COOPYKEHHS, MAIIHHEL, MEXaHU3MBL, IPUOOPEI H T.11.).
PesepBroe Bpems — 3 gaca.



TemaTuueckoe nuianuposanue no 6uosrorun 10 xiace (6a30BbIii ypoBeHs)

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

1 Pazpen 1. Kpatkas ucropus passutus 6uonoruu. [Ipeamer u 3agaun 1

Buonorus kak o01mett OHOIOTHH.
Hayka. MeToabl
HAY4HOI0
IO3HaHHuA - 3 4ac.

2. CymHOCTb U CBOMCTBA KHUBOTO. 1

3. VYPOBHH OpraHU3alliy ¥ METO/IbI IIO3HAHHUS KUBOM IPUPOIEI | 1

4. Pazgen 2. Knerka - | Mcropus usydenus xierku. Kierounas Teopus. 1

10 gac.

5. XUMUYECKHH cOCTaB KieTkH. Heopranudeckue BeIecTa. 1

6. Opranuyeckue BEIIECTBA, BXOISINHIE B COCTAB KIETKH: 1
JIUIIHATBL

7. OpraHn4yecKkue BEeImeCTBa. Y TIIEBOIEI, OEIKH. 1

8. bronoruueckue moaMuMeps! - HyKJICHHOBEIE KHCTOTBL 1

9. Crpoenue sykaprHOTHYeCKUX KIeToK. JI/p Nel 1
«Habmonenne KJI€TOK PaCTEHUH U KUBOTHBIX IO
MHKPOCKOIIOM Ha T'OTOBBIX IIpenaparax.

10. Knerounoe s1po. XpoMOCOMBI, XpOMOCOMHEIH Habop. 1
Oco6eHHOCTH CTPOEHUS KIIETOK Pa3HbIX LApCTB XXUBOU
npuposl. JI/p Ne 2 «CpaBHEHHE CTPOEHHUS KIETOK PACTEHHH
U JKUBOTHBIXY.

1. [TpoxapuoTrdeckas KIeTKa. 1

12. Peanmzaius HacIenCTBEHHON HHOPMAIIUHU B KIIETKE. 1

13. Bupycsr 1

14. Paspmen 3. Opramusm -  exuHOoe menoe. MHoroobpasue MXHBBIX | 1

Opranuzm-20- OpraHu3MOB.
4acoB

15. OGMEH BeIeCTB H IPEBPAIICHAE SHEPTHH. DTallbl i
SHEPreTHUYECKOro oOMeHa.

16. . [Tnactuueckui oomeH. PoTOCHHTE3. XEMOCHHTES. 1

17 Jlenenue KiaeTkd. MHUTO3. 1




18. @DopMBI Pa3MHOKEHHUS YKHBBIX OPraHU3MOB. 1

19. Meiio3, ero 0coGEHHOCTH. 1

20. OnnooTBOpEeHUE Y JKUBOTHBIX M PACTEHUIA. 1

21.; WunuBumyansHOE pa3BUTHE OPraHA3MOB. IMOPHOHAIBHOE 1
pa3BUTHE.

22. Omnrorenes yenoBeka. PepogyKTHBHOE 3M0POBBE. 1

23, I'enerrka — HayKa 0 3aKOHOMEPHOCTSX HACIIEACTBEHHOCTH U | 1
U3MEHYUBOCTH.

24, 3aKOHOMEPHOCTH HaclieoBaHUs. MoHOruOpumaHOe 1
ckpemuBanue. [lepsrrit 3akon I'. Menmens.

25. JurubpunHoe u NOMUruOpUIHOE CKpeImuBanue. Bropoit i
3akoH ['. Menpens. Tpernii 3akoH I'. MeHaens — 3akoH
HE3aBUCHMOT0 KOMOMHUPOBAHUS.

26. AHanu3upyroee CKpeluBaHue 1

27. XpoMocoMHasi TEOpPHsI HAaCIIeICTBEHHOCTH. 1

28. CoBpeMeHHBIE IIPEACTaBIECHUS O TEHE U TEHOME. 1
BzauMomelicTBHE TEHOB.

29. I'eneTuka mona. 1

30. W3MeH9nBOCTh: HACIIEACTBEHHAS U HEHACIICCTBEHHAS. 1

31, I'eneruka u 310pOBEE YEIOBEKA. 1

32. Cenexiusi: OCHOBHBIE METOMABI U JOCTHKECHHSL. 1

33. BroTexHOMOrus: JOCTHXEHNS ¥ IEPCIICKTUBEI Pa3BUTHS 1

34. O6mebnoIornIecKue 3aKOHOMEPHOCTH, IIPOSBIIAIOIIUECS 1
HA MOJIEKYJIIPHOM, KJIETOYHOM ¥ OPraHH3MEHHOM YPOBHSIX
3aKIr04eHuE.

Hroro 34

gaca




III. TemaTn4yeckoe MJIaHHPOBaHHeE.

Paznen Tema ypoka KoauugectBo
4acoB
Brenenue 1
Yacrs . lIpoucxoskaeHne 1 Ha4aJIbHbIe ITaNbl PA3BHTHS JKU3HH Ha 3emuie — 18 vac.
Pasznen 1. Muoroo6pasue 8
suBoro mupa. OcHoBHbIE
CBOICTBA KUBOH MAaTEPHH
Tema 1.1. YpoBrU Opranusanuu XKUBOH 3
MaTepUH
Tema 1.2. Kputepnu KUBBIX CUCTEM 5}
Paznen 2. BozHukHOBeHHE 10
JKH3HH Ha 3emuie
Tewma 2.1. McTopus npeacraBieHuii o 3
BO3HUKHOBEHUU JKU3HU
Tema 2.2. CoBpeMeHHBIE IIPEICTABICHUS O 3
BO3HUKHOBEHUH JKU3HU
Tewma 2.3. Teopust mpoUCX0XKIEHUS 1
POTOOUOIIOIIMEPOB
Tema 2.4. DBosronus MPOTOOHOHTOB 1
Tema 2.5. HauanpHbIe 3Tanbl OHOIOTHYECKOH 2
9BOJTFOLIUH
Yacts II. Yuenne o kierke — 47 4ac.
Pazgen 3. Xumudeckas 16
OpraHu3anusi KJIETKH
Tema 3.1. Heopranuyeckue BeInecTsa, 2
BXOJSIINIUE B COCTAB KIETKU
Tewma 3.2. OpranuyecKue BEIIECTBA, BXOISIIHE 14
B COCTaB KJIETKH
Pasnen 4. Peanmuzanus 11
HacJeACTBEHHOMH
uHpopmauun. Merabomsm.
Tewma 4.1. Aradonmusm 7
Tema 4.2. DOwnepreruueckuit  oOMeH - 2
karabonmmsm
Tewma 4.3. ABToTpodHEI THIT 0OMEHA 2
Paznen S. Ctpoenne u 20
(QYyHKUHH KIETOK.
Tema 5.1. IlpokapuoTudeckas KiIeTka 3
Tewma 5.2. DykapHoTHUECKasl KJIETKa 9
Tema 5.3. JKusHEeHHBIN UK KIISTKH. Jlenenue 4
KIIETOK
Tema 5.4. Ocob6eHHOCTH CTPOSHHS 1
PACTHTEIBHBIX KIETOK
Tema 5.5. KiteTouHast TEOPHS CTPOSHUSI 1
OpraHU3MOB
Tema 5.6. Hexnetouynas ¢opma sxusan. Bupycsl 2
Yacre III. PazmHokeHHe H pasBuTHE Opranu3Mos — 34 gac.
Paszpnen 6. Pazmuosxxenune 10

OpPraHU3MOB.




Tema 6.1. Becronoe pasMHOKEHHE PACTCHUM | 2
YKHUBOTHBIX
Tema 6.2. ITonoBoe pasMHOKCHHE 8
Pasznen 7. UnpuBuayaabHOe 24
pasBHTHE OPraHU3MOB
(oHTOTEHE3).
Tema 7.1. KpaTkue HCTOPHYECKUE CBEICHUS 1
Tema 7.2. OMOPHOHAIBHBIN IEPUOJT PA3BUTHS 12
Tema 7.3. ITocTaMOprOHATBHBIHA TEPHOL 3
pasBUTHS
Tema 7.4. OO1pe 3aKOHOMEPHOCTH OHTOT€HE3a 1
Tema 7.5. Passutre opranu3Ma H OKpy Karormast 5
cpena
Tema 7.6. Perenepanus 2
Yacrs I'V. OcHOBBI TeHETHKH H ceJiekunu — 37 gac.
Pasnen 8. OcHoBHBIE 2
MOHSATHS TeHETHKH.
Tema 8.1. OCHOBHBIE TIOHSATHS TEHECTHKH 2
Pazmen 9. 3akoHOMEpHOCTH 18
Hac/e0BaHNs MPH3HAKOB.
Tema 9.1. I'nOpum0IOrHIECKUR METON 2
M3ydeHUs HACICI0OBaHMS TPU3HAKOB I,
Menpens
Tema 9.2. 3akons! I'. Menzgens 6
Tema 9.3. XpoMocoMHast TEOPHS 3
HacleicTBeHHOCTH, CIENITIEHHOE Hacle0BaHHE
T'€HOB
Tema 9.4. 'eneruka mona. Hacnenosanue 1
IIPH3HAKOB, CIEIUICHHEBIX C IIOJIOM
Tema 9.5. 'eHOTHII KaK IIETIOCTHAS CHCTEMA. 6
B3auMo1eliCTBHE I'EHOB
Paznen 10. 3akoHOMEPHOCTH 9
H3MEHYUBOCTH.
Tema 10.1. HacnenctBeHnHas (r€HOTHIIHYECKAS) 5
H3MEHYHUBOCTh
Tema 10.2. 3aBUCHMOCTE IPOSIBIEHUS T€HOB OT 4
yCIIOBHH BHELTHEH cpe/ibl ((heHOTHIINYECKas
HN3MEHYHBOCTB)
Paznes 11. OcHOBBI 8
ceJIEKLIHH.
Tema 11.1. Cozpanue OpOM KUBOTHBIX H 2
COPTOB PaCTEHUH
Tema 11.2. MeToas! CENEKIIUH KXUBOTHBIX U 1
pacTeHuit
Tema 11.3. Cenexkuust MUKPOOPTaHHU3MOB 1
Tema 11.4. JlocTHxXeHUsT W OCHOBHBIE 4
HAIpaBIICHUS] COBPEMEHHOM CEIIEKITUH
Hroro: 136




TemaTuueckoe nianuposanme mo Guostorun 11 Kkiace (6a30BbIii ypoBenn)

No Paznen Tema ypoxa Komn-Bo
n/m 4acoB
1. Pasznen 1. Bug —21 | Pa3BuTre 6HOIOTHH B A0 TApPBUHOBCKUN IIEPHOI. 1
qac Pa6ots1 K. Jlunnes.
Tema 1.1. Ucropus
9BOJIIOIHOHHBIX
uaen — 4 gaca
2. OBOMIOIMOHHAS TEOPHUS 1
X.- B. Jlamapxka.
3, Ipennocsuiku passutus Teopuu U. Jlapeuna. 1
4. OBomonuonHas Teopust U. Jlapeuna. 1
5. | Tema 1.2. Bun. Kputepuu u crpykTtypa. 1
CoBpemenHoe
3BOJIOLIHOHHOE
y4enue — 9 gacos
6. Ilomynsmmss —  CTpyKTypHas efWHMIIA  BHJIA. 1
[TomymsIys — eIMHAUIA SBOIIOIHH.
7. DaxTOPHI SBOIOIHH. 1
8. EctectBennbli oT60p — riaBHas ABHMKYINAs CHia 1
9BOJIFOITHH.
9. Ajantanysi OpraHU3MOB K YCIIOBHAM OOHTAHHUS. 1
10. Bunoo6bpaszoBanue. 1
11. Coxpanenrie MEHOT00OPa3HsI BUIOB. 1
12 Jloxa3aTenbCTBa SBOJIOUH OPraHHIECKOrO MHpA. 1
13. 3ager Nel «OcHOBHEIE 3aKOHOMEPHOCTH 3BOIFOIIMNY 1
14. Tema 1.3. PaspuTHe npencTaBieHui 0 BOSHHKHOBEHHH JKA3HA HA 1
IIpoucxoxnenne | 3emie.
JKM3HH Ha 3emute — 3
yaca.
15. CoBpeMEHHBIE NPEACTABIEHUS O BO3HUKHOBEHHH 1
KH3HH.
16. PaspuTHe xu3HHU Ha 3eMie. 1
17. I'unoTe3s! IPOUCXOXKICHUS YETTOBEKA. 1
18. [TonoxeHue 4eI0BeKa B CHCTEME KUBOTHOI'O MHPA. 1
19. DBOITIOIHS YeI0BEKA. 1
20. YenoBeuyeckue pacel 1
21. 3auget No 2 «IIponcxoxieHrE YEIOBEKAY. 1
22. Paznen 2. OpragusMm u cpea. DKONorHdecKue GaKkTOpEL 1

DkocHcTeMBbI — 12
gacos. Tema 2.1.




IKoJI0THYIECKHE
thaxTopsl — 3 yaca.

23. Abuotryeckue GakTOPhI CPEIBL. 1
24, brotnueckue daxTopsl cpempl. 1
235. Tema 2.2. CtpykTypa sKocHCTEM. 1
Crpykrypa
3KOCHCTeM — 4 gaca.
26. [Tnmessie cBs3u. KpyroBopoT BEWIECTB M 3HEPrUH B 1
9KOCHCTEMaX.

2 [TprunHEI YCTOHYIHBOCTH U CMEHBI 5KOCHCTEM. 1
28. BrnusiHue genoBeka Ha 3KOCHCTEMEL. 1
29. | Tema 2.3. Buocdepa | Brocdepa - rmobansHas skocucTeMa. 1
' — riaobajabHas

JKOCHCTEMA — 2
yaca.
30. Pounp 5MBBEIX OpraHu3MoB B 6uochepe. 1
31. | Tema 2.4. Buocdepa | Buochepa u yenosexk. 1
H yeqoBek —3 + 1
- gac Ha
3aKJIIOYUTENbHBIN
YPOK.
32. OcHoBHBIE 9KOJIOTHYECKHE po6IeMbl 1

‘ coBpeMeHHOCTH. [IyTH UX pemenus
33. 3auer Ne 3 «DxocucTeMa» 1
34. Pons 6uonoruu B Oy xymem. 1

Hroro

34y4aca.




TemaTnueckoe mianuposanue mo 6uoaorun 11 kaace (yrury6JieHHBIH ypOBeHB)

Ne n/m | Pasnmen Tema ypoka Koua-
BO
4acoB

Yacts 1. Yyenue 06
IBOTIONMH OPraAHUYECKOT0
MHpa - 49 gacos
Pazpnen 1. 3akonomepHocTn
Pa3BHTHS KHBOH PHPOIBI.
IBOIIOIHOHHOE YYEHHE -
26 yacos
1. Tema 1.1. Mcropus Konnenmuu Antudrocta 1
TpPEACTaBJICHHI 0 Pa3BUTHH
sKH3HH Ha 3emute- 3yaca - =
2 Cuctema opranuyeckoit mpupons: K. JIunues. | 1
3. Pasputne sBomonuonHex uaeit JK.-B. 1
Jlamapxka. e
4. Tema 1.2. Ilpeanmocbliku HocTukenns B 001aCTH €CTECTBEHHBIX HAyK | 1
BO3HHKHOBeHHS Teopuu Y.
JapBuna-2 gaca
5 OxcneuIoHHbIA Matepuan Y. Jlappuna 1
6. Tema 1.3. DBoTIONIOHHOE Vuenue Y. [laperHa 06 HCKYCCTBEHHOM
yuenne Y. /lapBuna- 8 uacoB | otGope.
7. " @opMBI HCKYCCTBEHHOT0 0TOOpa 74,
8. Tuner m3smenanBoctr. Koppenstusnas 1
H3MEHYUBOCTE.

9. il Yuenue Y. JlapBuHa 0 ecTecTBEeHHOM oTOOpE. | 1

10 * ITpuyrHa ecTecTBEHHOr0 0TOOPA. 1

11 Boprba 3a cymecTBoBaHuMe: BHYTpHBHIOBas, | 1

MeXBHIOBas ¥ 60pbba ¢ abHOTHYECKUMH -
baxTopaMu.

12. O6pa3zoBaHie HOBEIX BHIOB 1

13. - O6061menne 1 IOBTOPEHHE TI0 TEME 4

«OBomonuonHas Teopus Y. JlapBunay
14. Tema 1.4. CoBpemenHbIe Bup - snemMenTapHas 3BOIOIMOHHAS 1
" TPEACTaBJICHHA O enununa. Kputepum Bupa: ~ -
‘MeXaHU3Max H
3aKOHOMEPHOCTSHAX
‘I IBOJIFOIUH.
MakposBoawouus-13 yacos

15. - [TomynsnuosHas CTPYKTypa BUAa -1

16. I'eneTHKa U 3BOIOIMOHHAS TEOPHSL 1

17. OBOMIOIMOHHAS POJIb MyTallUH. 1

18. = I'eneTryecKkue TPOLECCH B IOMYJIALIMAX =

19-20 @opMBI eCTECTBEHHOTO 0TOOpA 2

21, ITonoBoi 0T60p : 1

22 IIpucoco6IeHHOCT OPraHU3MOB K Cpefie 1

o0UTaHUSA

23, OTHOCHUTENBHBIN XapaKTep 1

MPHCIIOCOOIEHHOCTH OPraHU3MOB
1

24.

CoBpeMEeHHBIE IIPEJICTABICHHS O




BH00Opa30BaHUK

25. OBOMOUHOHHAS POIIb MoAubuKarmit. TeMmbl
9BOJIFOIHH
26. O6o006mmenue 1mo Teme: «DBOFOIHOBHOE
YUYEHHE BOTIOIMNY.
Paspen 2. MakposBoonus.
Buonoruyeckune
IOCJIEACTBHA
npucnocodJienmii - 23gaca
27. Tema 2.1. I'naBapie I'naBHEBIC HaTIpaBIEHHS SBOMIONHOHHOTO
HanpaBJIeHHs mpoIiecca.
0HOI0THYECKO IBOTIOIUH-
-11g9acoB =
28. buonormyeckwii mporpece. -
29. ITytw nocTHXKeHHS GHOIOTHIECKOTO
mporpecca. Nl
30. Buonoruyeckwuii perpecc.
31, Pe3ynbTaTe! sBOMONIMH: MHOTOOGpasre - -
BHJIOB.
32. Pe3ynpTaThl 9BOMIOIMHA: OpraHHyYecKas
11e1ec000Pa3HOCTh
33. Pe3ynpTathl 9BOIONMH: TIOCTENIEHHOE
YCIOXKHEHUE OpraHu3al[iH
34. O606menne 1 TOBTOPEHHUE 10 TEME
«CoBpeMeHHbIE IPEJCTABICHHUS O
MeXaHu3Max BaKOHOMepHOCTSIX
9BOJIFOLTHMY.
35, O6001meHue ¥ TOBTOPEHHUE 110 TEME
«MHUKPOIBOITIONIHSIY :
36. O606menne 1 MOBTOPEHUE TI0 TEME -
«I'maBHBIE HanpaBIeHUS OUOIOTHYECKOH
SBOITIOITAN Rl il
37. 3adeT o JBOIOIHUH
38. Tema 2.2. IlyTn nocTHKEHHSA
OHMOJIOrHYeCKOro nmporpecca-
12 gacoB Maxp0o3BOIIIOIHSL.
39. AporeHes; CyIHOCTh apOMOPHHBIX
HW3MEHEHHUH B UX POIIb B 3BOIIOIHHA
40. AJIOTeHe3 U IPOTPECCBUHOE
MPUCIONICOOIEHHE K YCIOBHAM
CyILIECTBOBAHUS
41. [TpumMeps! uAMOAANITALIMH B IIAPCTBE
Pacrenus u napcrae JKUBOTHEIE.
42. Karorenes xak popMa JOCTHKEHUL
OHOJIOTHIECKOTO ITPOLIBETaHHUS s
43. OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIOIHH!
JIABEPTreHIHs
44, OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIIHH!
KOHBEPIE€HITU '
45. OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIFOIIUAHN:

napajieiii3M




46. [IpaBuia 3BONIOLHM IPYII OPTAHH3MOB
47. 3uauenue pabor A.H. CeeprioBa
48-49 O6o6menue 1o Teme «MaxpO3BOIIOIHSL»
Yacrs I1. PazBurne
OpraHu4YecKoro mupa -21gac
Pazpen 3. PasButue xu3Hn
Ha 3emuae - 119acoB
50. Tema 3.1. Paseutne xusun B | PasButue wu3HU B apxeiicKoi 3pe.
apxeHcKoi u
MPOTEPO30HCKOH 3pax-2
Jaca.
51 PasBuTre KM3HM B IPOTEPO3OUCKOM Ipe.
52. | Tema 3.2. PazpuTne sxu3uu B | DBOIONHMS PACTEHUH B ATE030€.
naJIe030icKoM 3pe- 3gaca. :
53. Bo3HuKHOBEHHE 1T03BOHOYHEIX: 06IIast
XapaKTEPUCTUKA U apOMOP(HBIE YepTHI
Kj1accoB PrIOKI, 3eMHOBOIHEIE,
I IpecMbIkaromuecs
54. OBOIIOIMS HA3eMHBIX I03BOHOYHEIX;
XapaKTEPUCTUKA aHAMHHM U aMHUOT: - -
55. Tema 3.3. PasButue xusnu B | [TosiBIeHue u pactipocTpaHenue
Me3030¥cKoii 3pe- 3uaca. IIOKPEITOCEMEHHBIX PACTEHHH.
56. OBOIIOIMS HA3€MHBIX MO3BOHOYHBIX.
B03HMKHOBEHHE IITHIT X MIIEKOTIATAIOIIHX.
57. BrmvMupanue IpeBHUX IOIOCEMEHHBIX
pacTEHHH U PECMBIKAIOIIAXCSI
58. Tema 3.4. PazBurtHe :xu3Hu B | BypHOe pa3BHTHE IBETKOBBIX PACTEHHIA,
KalHo30icKoH pe- 3uaca. MHOroobpasue HaCEKOMEIX. ,
59. Pa3BuTHe nitanieHTapHBIX, TOSBICHHE
XUITHUKOB.
60. OCHOBHEIE 3Tallbl SBOJIOIMH KHBOTHBIX H
pacTeHHi.
61. Pa3nen 4. Ilpoucxoxnenue Mopdonorudeckue npeACTaBIeHAST 1
yejoBeka — 10 gyacos. pemuruo3sblie K. JIMHHES 0 IPOUCXOKIEHIH
~Tema 4.1. Ilono:xxenue YyeJIoBeKa. —
4eJI0BEKa B CHCTEMe
’KHBOTHOI'0 MHpa-24aca.
62. CucremMaTHUECKOE MTONIOKEHUE YeTI0BeKa
pasyMHOTO B CHCTEME >KMBOTO MUDA.
63 Tema 4.2. IBoaronus PazBuTue npuMaToB: HalpaBIeHU SBOIIIOIUH
{ mpumartoB- 19ac YeJIOBEKA. - o o
64 Tema 4.3. Cragun 3poaronnn | CTaguy SBOMIONMY YEIIOBEKA: IPEBHEHIITHI
YeJIoBeKa- S 4acoB YeNOBEK, IPEBHUH YEIIOBEK, IIEPBHIE
COBpEMEHHBIE JIIOH; EAUHCTBO
IIPOMCXOXKIEHH pac.
65. CaoiicTBa 9eioBeKa Kak OMOCOIHATBHOTO
CyIIEeCTBA.
66. JIBHOKYyIIHE CUJIBI aHTPOIIOTEHE3A.
67. Pa3zBuTHe peun, CO3HaHUA U COIHAIBHEIX

OTHOIIICHUH B IIpONECCEe CTAaHOBJICHHUA -
YeJII0BCKaA.




68. Ponb Tpyna B mpotecce mpeBpameHust
06€3bsIHBI B YEIIOBEKA. -
69. Tema 4.4. CoBpeMeHHBII CoBpeMeHHBIH 3Tall SBOJIFOIMH YEIOBEKA.
3Tal 3BOJIOLMH Ye/I0BeKa-2
gaca.
70. Kputrka pacu3ma u «COMUATBHOTO
JapBUHU3Ma»
Yacts 111
B3auMooTHOmEHHSA
opraHusMa H cpeanl — 31 gac
Pa3zpnea S. bBuocdepa, ee
CTPYKTypa H QPyHKIHH-
S4acos. s S
7. Tema 5.1. CTpykTypa Brocdepa — xuBas 0601049Ka IIAHETHL.
ouochepni- 2uaca. :
72 CrpykTypa 6uocheps!. KuBble oOpraHu3Mbl
73 Tema5.2. Kpyrosopor I'maBHast hyHKIws 6rochepsl -KpyroBOpoT
BeIIeCTB B mpupoje- 39aca. | BEIIECTB B IPHPOJIE. e e
74. KpyroBopoT BOAEI, yriaepoza, a30Ta, CEphl U
tbocdopa. B -
75. 3HayeHHe KPyroBopoTa B IpeodpazoBaHUU
ITaHETHI
Pazgen 6. JKu3ub B
coobmecTBax -11gacos
76. Tema 6.1. Ucropus Hcropust GopMUPOBaHHS COOOIIECTB KUBBIX
= (hopMupoOBaHHS CO00IMECTB ~| OPraHU3MOB. s R e
JKHBBIX OPTAHH3MOB- 2 Yaca.
77. I'eonormyeckas UCTOpUS MATEPUKORB;
H30JLAIHS.
78. Tema 6.2. Buoreorpadus. Buoreorpaduueckue 061acTy.
OcHoBHbIE OMOMBI CymH- 2 .
gaca.
79. --| OcHoBHBIE OHOMBI CYIIIM I MEPOBOI'O OKEaHa.
80. Tema 6.3. Vyenue o 6uonenozax B.H. Cyxauesa.
- B3auMOOTHOIMEHH S KoMmioHeHTsI OMOr€0IEHO30B. -
OpraHM3Ma M cpeibl- 2 yaca
81. AbuoTtudeckue, buotudeckue GakTopsl -
cpenpl. CMeHa 6HOIIEHO30B.
82. Tema 6.4. @opMBI B3aEMOOTHOIIEHHH MEXKTY
- B3aMOOTHOIIEHH S MEKIY opragu3Mami. [103UTHBHBIE OTHOIICHUS- -
OpraHu3MaMH- S9acoB CHUMOHO03.
83. : AHTHOHOTHYECKUE OTHOINEHHMS! -
XUITHAYECTBO, ITapa3uTH3M, KOHKYPEHIUS.
84. ITporcXOKIEHHE B 3BOIIOLKS Tapa3sHTH3MA.
85. - He#TpaJlbHBIC OTHOIICHHUSA- HEUTpAIIU3M.
86. 3ayeT 0 OCHOBaM B3aUMOOTHOIIEHHUH.
Pasznen 7. Buocdepa u
gyeja0oBeK — 9 9acoB
87. - - |'Tema 7.1.Bo3neiicTBUs T

YyeJjI0OBEKa HA NIpApoay B

nponecce CTaHOBJICHHHA

AnTponoresssie haKTopsl BO3ACHCTBHE HA
O6UOIIEHO3EL. :




_o0mecTBa- 2 yaca

88.

Yuenue B.JM. Bepranckoro o Hoocdepe 1

89. Tema 7.2.IIpupoaubie 1
pecypcehbl H HX Hewncuepnaembie pecypcsl: KOCMHYECKHE,
HCIOJIb30BaHue- 2 yaca KIIUMaTHYECKUE, BOTHBIE

90. Hcuepnaemble pecypcsl: BO30OHOBIISIEMBIE H 1

HEBO30OHOBIIIEMBIE
91 Tema 7.3.Iocaencreus 1
' X038MCTBEHHOMI
AesITeJTbHOCTH YesioBeKa s | [IpuduHEI 3arps3HEHUs BO3/yXa, IPECHBIX
OKpy:karomei cpeabl- 2 yaca | Box ¥ MHpPOBOro okeana
92, BrmusHue genoBexa Ha paCTHTEILHBIA 1
XHUBOTHBIA MUp.— =~~~ —— - - :

93. Tema 7.4. Oxpana npupoast | [Ipo6reMs! panoHaIEHOTO 1
U NepCIEeKTHBBI IIPUPOIOIIOIB30BAHHMS, OXPaHa IIPUPOJIBL:
PalHOHAJILHOIO 3alUTa, COXpaHeHue, obecneueHue
MPHPOAONIO0JbL30BaHMUA- 3 -

- | yaca.

94. OumcTka BEIOPOCOB U CTOKOB, 1
Ouonorugeckue MeToasl GOPEOLI C
BPEIUTETSIMH.

9s. Meps! 1o 06pa30BaHUIO SKOIOTHUECKUAX 1
KOMILJIEKCOB, 3K0I0rn4geckoe obpa3soBaHue

96. Pasnen 8. Buonuka - 6gacos. | buonuka. Ilenu u 3anaun GHOHUKH. - 1

97. Ucnonp30BaHUE 9ETTOBEKOM B XO3SHUCTBEHHOR | 1
JIeSITETbHOCTY IIPHHLIANIOB OpraHU3alluy
pacTeHu .

98. Hcnonp30oBaHpe YeTOBEKOM B XO3IMCTBEHHOU | 1
JIeATEIIEHOCTH IPUHITATIOB OpraHu3allui
YKMBOTHBIX.

-99- - ®DOpMBI )KUBOT'O B IIPUPOLE U X — — ~— = "2~
100. IPOMBIIIICHHBIC aHAJIOTH.
101. O600menue ¥ TOBTOPEHHUE 110 TEME 1
«buoHuKay. - - -

102 O600menue u MOBTOPEHUE 10 TEME 1
«buochepa, JKu3Hb B cO00IIECTBAXY.

Hroro 102

qaca
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