PABOYASA ITPOTPAMMA YUEBHOI'O MTPE/IMETA «buoJjiorus»
yriy0JeHHbIi ypoBeHb, 10-11 kiacc
HNOACHUTEJIbHAS 3AIIMCKA

Mporpamma no yye6HoMy npeamety “Buonorus” (ganee - 6uonorusa) Ha
YPOBHe cpefHero obuiero obpasoBaHWs pa3paboTaHa Ha ocHoBe defepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasosaHun B Poccuiickoin Pefepaumm»,
droC COO, KoHuenuuu npernofaBaHus Yy4ebHOro npeameTta «buonorusa» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Nporpammbl BOCMUTaHWUS.

YuebHblin npeaMeT «buonorus» yrny6néHHoro ypoBHsi u3ydeHms (10-11
Kflaccbl) SBNSAETCH OAHWM M3 KOMMOHEHTOB NpPeAMETHON 06/1acTu «ECTeCTBEHHO-
HayuHble npegmeTbl». CorfacHo nonoxeHnam @rocC COO npodusbHble
yuyeOHble MpegMeTbl, U3yvaeMble Ha Yrny6/EHHOM YPOBHE, ABMAKOTCA CMOCO60M
AndpepeHumMaumMm 06yyYeHUss Ha YpPOBHe cCpefHero o6ulero o06pa3oBaHUA U
NMpu3BaHbl 06ecneynTb NPEeeMCTBEHHOCTb MeXAYy OCHOBHbIM O00LMM, CpefHUM
06LLMM, CpefHUM NPOogecCUOHaIbHBIM 1 BbICLUMM 06pa3oBaHneM. B TO e Bpems
KaXAbld M3 3TUX Y4eOHbIX MPeAMETOB [AO/MDKEH OblTb OPWMEHTUPOBaH Ha
MPUOPUTETHOE peLLeHne 06pa3oBaTe/lbHbIX, BOCMUTATE/IbHbIX W Pa3BUBAOLLNX
3alay, CBSI3aHHbIX C NpPOQOpMeHTaumert 0by4YatoLMXCa U CTUMY/IMPOBAHMEM
MHTepeca K KOHKPETHOW 06/1acTU Hay4yHOro 3HaHWUs, CBA3aHHOIO C 6uonoruven,
MeVLMHON, 3KOIOTNeid, NCUXO/IOTUEA, CNOPTOM U BOEHHbLIM [e/10M.

Mporpamma no y4yebHomy npeamety “bBuonormsa™ OaéT npeAcTaBeHME O
Luenn n 3afgadax M3ydeHus y4yebHOro npeamerta «buonorms» Ha yrny6néHHOM
YPOBHE, ornpefenseT 0b6s3arenbHoe (MHBapMaHTHOE) NPeAMETHOe COofepXXaHue, ero
CTPYKTYpMpOBaHMe MO pasfenaMm v Temam, pacrpefesieHne Mo  Knaccam,
PEKOMEHAYEeT MOCnefoBaTe/lbHOCTb M3YyYeHUst Y4eOHOro martepuana € Y4YETOM
MEXNPeAMETHbIX W BHYTPUNPEAMETHbIX CBS3€i, NOMMKM y4eBHOro npouecca,
BO3pPacTHbIX 0COGEHHOCTeN obydvarowmxcs. B nporpamme no 6uonoruu
peasn3oBaH NPUHLMUMN MPEEMCTBEHHOCTM C W3y4YeHWeM OMONOTMU Ha YPOBHE
OCHOBHOro  06Lllero o6pasoBaHWsa, Gnarogaps 4Yemy  nNpocmaTpuBaeTcs
Hanpae/EHHOCTb Ha  Mocnefytlollee  pasBuTMe  OUONOTMYECKUX  3HaHWA,
OPUEHTMPOBAHHbLIX Ha (OpMMPOBaHME eCTECTBEHHO-HAay4YHOro MUPOBO33PEHNS,
9KONIOrMYECKOro MbIW/IeHNs, NPeACcTaB/ieHWidn O 3[40p0OBOM 06pase >KU3HW, Ha
BOCMUTaHME O6EPEXHOro OTHOLLEHUS K OKpYXatollleid npupoaHoin cpeae. B
nporpaMme Mo GMOMOTMN TakXKe MoKasaHbl BO3MOXHOCTM Y4YeGHOro npegmeTa
«buonorna» B peanmsauun  TpebosaHmin PrOC COO K nnaHMpyembiM
NMYHOCTHbIM, MeTanpegMeTHbIM WM MpeAMETHbIM pe3y/ibTatam 06yyeHUs U B
(hopMMPOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HaBaTE/IbHON  AeATeNlbHOCTU
0byyaloLmMxca Mo OCBOEHWUIO COAepXKaHWsi OMOMorMyeckoro 06pasoBaHMA Ha
YPOBHe cpefHero o6Liero o6pasoBaHus.



YuebHbIin npeameT «bronorus» Ha ypoBHe cpeaHero obuiero o6pasoBaHuUs
3aBepliaeT 6uonornyeckoe o6pasoBaHMe B LIKOEe WM OPUEHTMPOBAH Ha
paclMpeHne N yrnyoneHne 3HaHUM 06yyaroWmUXca O XXMBOW NPUPOEe, OCHOBAX
MOMEKYNAPHOA M KNETOYHOM 6GMOoNorMun, sMopuoniorun 1 Guonorun passBuTUS,
reHeTUKN, cenekumm, 6UOTEXHONOT M, 3BOIFOLMOHHOMO YYEeHUS 1N 3KOIOTN.

N3yueHne yyebHOro npegmetra «buonorns» Ha yrny6ieHHOM YpOBHe
OPUEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCNefyoWwemMy MofyYeHUo
bnonornyeckoro  obpasoBaHMsA B By3ax W OpraHmsauusx  cpefHero
npogeccMoHasIbHOro obpasoBaHNs. OCHOBY ero CoAepXXaHns cocTaBnsieT cucTeMa
OMONOrMYECKUX  3HAHWA,  MOJMYYEHHbIX NPU  U3ydYeHUU  0Oy4aroLMmKCA
COOTBETCTBYIOLMX CUCTEMATUYECKUX pa3fenioB 6MOMorMm Ha ypoBHe OCHOBHOIO
obulero obpasosaHus, B 10-11 knaccax 3TW 3HaAHUA MOMy4YalOT pasBuUTUeE. Tak,
pacluMpeHbl 1 yrny6seHbl GUMONMOrMYecKne 3HaHWA O PacTEHUAX, >XMBOTHBIX,
rpnbax, 6akTepusax, OpraHuM3Me 4YesioBeka, OOLIMX 3aKOHOMEPHOCTAX MXU3HW,
A0MO/THUTENbHO BKKOYEHbI 6UONOrMYecKme CBefeHNs NPUKagHoro 1 no1cKoBoro
XapaKTepa, KOTOpble MOXHO MCMO0/Ib30BaTb KaK OPUEHTMPbI A1S MOC/eAyHoLEero
Bblbopa npodeccun. Bo3moOXHa Takke WHTerpauusi GMoniorMyecKnx 3HaHUn C
COOTBETCTBYIOLMMY 3HAHUAMM, MOSYYEHHbIMW O00YYatoWMUMUCH NPU U3YUEHUN
(OM3NKKN, XUMWUK, Teorpadmm N maTemMaTuKN.

CTpykTypa nporpammbl Mo Yy4yeGHOMY npeaMeTy “"Buonorms” oTtpaxkaer
CUCTEMHO-YPOBHEBBIA W 3BO/MOLMOHHBIA  MOAXOAbl K WU3Y4YeHWo 6uonoruu.
CornacHo UM, U3y4aroTca CBOMCTBA M 3aKOHOMEPHOCTU, XapaKTepHble A5 XUBbIX
CUCTEM Pa3HOro YpPOBHS OpraHu3alun, 3BoMOLMM OPraHNYecKoro mupa Ha 3emne,
COXpaHeHMs OMONOrMYecKoro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
N3y4yatoTCA OCHOBbI MOJIEKYNIAPHON WM KIETOYHOM 6uonorun, amopuonornm u
61oNIorMn pPasBUTUSA, TEHETUKN U CeNekuun, GUOTEXHONOTMU U CUHTETMYECKON
oronornn, akTyam3npyroTCca 3HaHWA 00y4vatoLMXCA NO 60TaHMKe, 300/10TUK,
aHaTOMuK, u3nonormm 4enoseka. B 11 knacce M3yyatOTCs 3BO/HOLMOHHOE
Y4YeHM1e, OCHOBbI 3KOMIOTUW U YYeHne 0 Brocdepe.

Y4yebHbIi  npeameT  «buonorus»  npu3BaH  06GECMeYnTb  OCBOEHWE
06yyvatoLLMMmMCs BUONOrNMYECKNX TEOPUIA N 3aKOHOB, MAEW, MPUHLMMNOB U Npasuil,
NeXallyx B OCHOBE COBPEMEHHOI eCTECTBEHHO-HaY4YHOWN KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMUN, MHOroobpasMm U OCOOEHHOCTAX KIETKW, OpraHv3ma, Monynsauuu,
6MOLIEHO03a, 3KOCUCTEMbI, O BbIAAOLLMXCA HAaYyYHbIX AOCTUXKEHWUAX, COBPEMEHHbIX
nccnefoBaHnAX B 6MONOrnn, NPUKNaaHbIX acrnekTax buonorMyecknx 3HaHun. Ans
pasBUTMS M MOAAEPXaHUA WHTepeca 00y4yaroLMXCa K OMOorMn Hapsgy co
3HaUNTE/IbHbIM 00BLEMOM TEOPETUYECKOr0 MaTtepuana B COAepXXaHUu MporpamMmbl
no 6monornm npeaycMoTPeHo 3HAKOMCTBO C UCTOPUEN CTaHOB/IEHUA U Pa3BUTUS



TOW WM WHOM 06/11acT 6MONOrMK, BKNALOM OTEYECTBEHHbIX W 3apyOexXHbIX
YUYEHbIX B PELLEHNE BAXXHENLLNX BUONOTrMYECKUX M 3KOTOTMYECKUX MPoo6em.

Llenb n3yyeHns yuebHoro npeameta «buonorus» Ha yriny6néHHOM YpOBHeE —
OBNafieHVe  06y4YaloLMMUCA  3HAHUAMWM O  CTPYKTYPHO-(YHKLMOHA/IbHOM
OpraHuM3auyuMm >KMBbIX CUCTEM pPasHOro paHra W npuobpeTeHNe  YMeHWI
1CMO/b30BaTh 3TV 3HAHMS B (DOPMMPOBAHUN MHTEpPeca K OnpeaeniéHHon obnactu
MPOMeCCUOHANIbHON [eATeNIbHOCTW, CBA3aHHOW C 6uonorvein, unm K Bbl6Opy
y4ebHOro 3aBefieHns A1 NPOAO/IKeHNS 6MOI0rMYecKoro o6pasoBaHms.

[locTveHne uUenn  un3ydeHus yyeBHOro npegmeta «buonorusa»  Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCa peLleHneM CreayroLmx 3aaay:

OCBOEHME 00YYatoLLMMUCA CUCTEMbI BMOMOMMYECKMUX 3HAHMIA: 06 OCHOBHbIX
OMO/TIOTNYECKMX TEOPUSX, KOHLEMNUMAX, TMnoTesax, 3aKoHaX, 3aKOHOMEPHOCTAX U
paBunax, COCTaBNAOLLMX COBPEMEHHYIO eCTECTBEHHO-HAYYHYHO KapTUHY MUPa; O
CTPOEHWNN, MHOroo6pasnm U OCOOEHHOCTAX OMONOTMYECKMX cucTem (KeTka,
opraHusMm, nonynauus, Bug, buoreoLeHos, brocgepa); 0 BblAAOLWNXCA OTKPbITUAX
N COBPEMEHHbBIX MUCCe0BaHNAX B GUOIOTUN;

O3HaKOM/IeHMe 00y4aloWwmMxcss C MeTofaMu MO3HAHWA XXMBOI MPUPOAbI:
NCCneaoBaTeNbCKUMM  MeTofaMn  OMONOrMYeCKUX  HayK — (MOMEKYNISIPHOA U
KNeTOYHOM 6uonorun, 3mbpuonorm u 6UONorMKM pPasBUTUS, TEHETUKM W
cenekuynn, OMOTEXHOMOTMM W CUHTETUYECKOA OMONIoruK, NaneoHTONornu,
3Ko/lorun);  MeTogamyM  CaMOCTOATE/IbHOrO  MPOBeAEeHNs  BMONOrNYECKMX
nuccnefoBaHui B nabopatopum M B npupode (HabnwoaeHwe, U3MepeHue,
3KCMEPUMEHT, MOLENNPOBaHNE);

OBNafleHVe  0OyYaloWUMUCH  YMEHUAMMW:  CaMOCTOATENIbHO  HaxOAWTb,
aHaM3MpoBaTb U MCMOMb30BaTb OMONOIMYECKY) WH(OPMaLMIO; MOMb30BaThLCH
6M0/IOTMYECKO TEPMUHONOTMEN U CUMBOJIMKON; YCTaHaB/MBaTb CBSA3b MeXAay
pasBuTMeM OMONOrMM U COLMASIbHO-9KOHOMUYECKUMIW U 3KOIOrMYECKUMU
npo6nemMaMn YenoBevecTBa; OLEHMBATL MOCNEACTBUS CBOEW [eATeNbHOCTM Mo
OTHOLUEHMNIO K OKpY)KaroLle npupogHOM cpefe, COOCTBEHHOMY 3[40POBbIO U
30POBbI0  OKpYXaloWwmMx  fogeil; 060CHOBbIBATL M cobntogatb  Mepbl
NPOMMNAKTUKN MHPEKLUMOHHBIX 3ab60M1eBaHWIA, NpaBuia noBedeHUs B npupoge v
obecneyeHnss 6e30NacHOCTN COBCTBEHHOW XXMU3HEAEATENIbHOCTU B YPe3BblYaHbIX
CUTyauusax MPUPOLHOTO U TEXHOTEHHOrO  XapakTepa;, XapakTepu30oBaTb
COBpPEMEHHbIe Hay4Hble OTKPbLITUA B 061acTy G1onoruu;

pasBuUTHE Yy 00YYatOLNXCA UHTENNEKTYaIbHbIX U TBOPYECKUX CMOCOBHOCTEN
B Mpouecce 3HAKOMCTBA C BbIJAKOLWMMUCA OTKPbITUAMU U COBPEMEHHbIMY
nccnegoBaHNAMM B 6MONOTUK, pellaeMbiMK eto  npobieMamu, MeTOAO0rNel
610/I0rMYecKoro NccnefoBaHuns, npoBefeHNs 3KCNePUMEHTa/IbHbIX



nccnefoBaHnm, peLleHns 61UoNornyecknX 3agay, MoLenMpoBaHnsa G1oIOrMYeCKmX
06BEKTOB U MPOLLECCOB;

BOCMUTaHME Yy 00yyatoLLMXCa LLEeHHOCTHOro OTHOLLUEHMS K YKMBOW NPUPOAe B
LIe/IOM U K OTAeNbHbIM eé 06beKTaM M SBEHUAM; POPMMPOBaHME 3KONOMMYECKOiA,
reHeTUYecKorW rpaMOTHOCTK, OOLein Ky/nbTypbl MOBEAEHUS B MNPUPOLE;
WHTErpaunm eCTeCTBEHHO-HayYHbIX 3HAHWIA;

npuobpeTeHre  0Oy4YatOLMMUCA  KOMMETEHTHOCTM B pauvOHa/IbHOM
MPYPOAONONL30BaHNM  (CO6MOAEHME NpaBu MOBEAEHUA B NPUPOAE, OXpaHbl
BWAOB, 3KOCUCTEM, BroCepbl), COXpaHeHUN COOBCTBEHHOrO 340P0BbA W 3[40POBbA
OKpyXarowmx  nogen  (cobnogeHns  Mep  NPoUNakKTUKL - 3ab0seBaHNN,
obecneyeHve 6e30MacCHOCTU >XU3HeAEATENbHOCTU B Upe3BblYaiHbIX CUTyauusax
MPUPOLHOTO W  TEXHOTEHHOro  xapakTepa) Ha OCHOBE  WCMO/Ib30BaHUA
BMONIOMMYECKUX 3HAHWIA 1 YMEHWIA B MOBCEAHEBHOW XKN3HN;

co3faHMe  YCNOBWMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLLMMMKCS
NHANBUAYa/TbHOM obpasoBaresibHOW TpaekTopun, Cnoco6CTBYyHOLLEN
nocnefyrowemy npoeccoHa/IbHOMY CaMOOMNPeLeieHnto, B COOTBETCTBUU C
NHANBUAYA/TbHBIMW UHTEPEcaMM 1 MOTPEBHOCTAMM pervoHa.

Ob6Lee Yncno YacoB, OTBEEHHbIX HA U3y4YeHne G1oNornm Ha yrny61eHHOM
YPOBHe cpeaHero obuiero obpasosaHus, coctasnseT 204 yaca: B 10 knacce — 102
yaca (3 yaca B Heaento), B 11 knacce — 102 yaca (3 4aca B Heflento).

OT16op opraHM3auMoHHbIX (HOpM, METOLOB U CPeACTB 00y4YeHUs Gmosoruu
OCYLLIECTB/IAETCA C YYETOM CMEUUPUKA ero COAepXKaHWs M Hanpas/eHHOCTU Ha
NPOAO/HKEHMe  OMONOrMYeCKOro 06pas3oBaHMsi B OpraHmM3auusix CpefHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6#3aTe/bHbIM YCI0BMEM MPU 06yYeHUM B1ONOrMK Ha Yrny61EHHOM YpOBHe
ABNSETCA MpPOBeAeHMe NabopaTopHbIX U MPaKTUYeCKMX paboT. Takxe ydyacTue
06yyaloLMXca B BbINOHEHUN MPOEKTHLIX U y4ebHO-MCCNeaoBaTeNbCKMX pabor,
TemMaTuka KOTOPbIX  OMNPeAensieTcs Y4YMTesieM Ha OCHOBE  MMEOLLMXCS
mMaTepuanbHO-TEXHNYECKNX PECYPCOB Y MECTHBIX NMPUPOAHBIX YCNOBWIA.



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA
10 KITACC

CopepxaHve nporpammbl, BblgefieHHOe kypcusom, He BXOAUT B MPOBEPKY
rocyiapcTBeHHou ntorosoi artectauun (FAA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHasa 6nonorua — KoMriaekcHas Hayka. KpaTtkasa uctopus passutus
ovonorun.  buonornyeckue  Haykm M M3yvyaeMble UMW MPOGSIEMBI.
dyHOaMeHTabHbIE, MPUKNaAHbIe W MOUCKOBblE Hay4yHble WCCNef0BaHUS B
Guonorun.

3HayeHne 6uonornm B (HOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HaY4YHOM
KapTuUHbl Mupa. lMpodeccum, cBs3aHHble C Guonorveir. 3HadeHwe 6uonornni B
NPaKTUYeCKOW [esATeNbHOCTU  YesloBeKa: MeauuMHe, CeNbCKOM  XO3ACTBE,
MPOMbILLIEHHOCTW, OXpaHe NPUPOLbI.

JlemoHcTpanuu

MopTpeTbl: ApuctoTtens, TeodpacT, K. JIuHHel, XK. b. Jlamapk, Y. [apsuH,
Y. l'apseit, I'. MeHgens, B. V. BepHagckuia, W. T1. Maenos, V. . MeuHukos, H.
. Basunos, H. B. TumodeeB-PecoBckuid, K. YoTcoH, ®. Kpuk, . K. benses.

Tabnuubl 1 cxembl: «CBA3b BMOMOTUN C APYrMMy HaykKamu», «Cucrema
BMONOrNYECKUX HayK».

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

YKuBble CUCTeMbl Kak npeameT u3yyeHus 6uonornn. CBOWMCTBA KMBbLIX
CUCTEM: eAMHCTBO XMMMWYECKOro CoCTaBa, [AMCKPETHOCTb W LeNOCTHOCTD,
C/IOXKHOCTb U YMOPSAAOYEHHOCTb CTPYKTYPbI, OTKPbITOCTb, CaMOOpraHu3aums,
CamMOBOCIMPOV3BeeHNe, Pa3LpPaXXUMOCTb, M3MEHUNBOCTb, POCT U PasBUTHE.

YPOBHM  OpraHu3aumm >KMBbIX CUCTEM: MOJEKYNAPHbIA,  KIETOYHBIN,
TKaHeBbIN, OpraHnU3MeHHbI, nonynAauMoHHO-BMA0BOW, 9KOCUCTEMHbIIA
(buoreoueHoTUYECKINI), OGUOCHepHbIA. Tpouecchbl, MPOUCXOAALME B XKUBbLIX
cuctemax. OCHOBHblE MPU3HAKM XKMBOFO. XXM3Hb Kak (hopMa CYLLEeCTBOBaHMS
martepun. Hayku, nsyyatoLme XmBble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHu3aumm,

3yyeHne XuBbIX cucteM. Metogbl 6uvonornyeckor Hayku. HabnwogeHue,
N3MepeHNne, IKCNepUMEHT, cucTeMaTnsaums, MetaaHanus. MoHATHE 0 3aBUCMMON U
He3aBUCUMOW MNepeMeHHON. [MnaHuMpoBaHWe 3KCnepuMeHTa. [locTaHOBKA U
nposepka runotes. Hynesas rmunotesa. MoHATUE BbIGOPKM U €€ [OCTOBEPHOCT.
Pa3bpoc B 0OuonorMyecknx AaHHbIX. OueHKa [OCTOBEPHOCTU MOMYYEHHbIX
pe3ynbtatoB. [IpUYMHbI  UCKaXKEHWS pPe3ynbTaToB  3KcnepumeHTa. [loHATUE
CTaTUCTMYECKOro TecTa.

JlemoHcTpanuu



Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKM XU3HWU», «buronornyeckme
cucteMbl», «CBOWCTBA XXMBOW MaTepum», «YPOBHU OpraHu3aumm >KUBOM
npupofbl», «CTPOEHME >XMBOTHOM KETKU», «TKaHW >KMBOTHbIX», «CUCTEMbI
OpraHoB 4esl0BEYECKOro opraHusmMa», «buoreoueHos», «buocgepa», «MeTtogpbl
N3YYeHUs XNBOIN NPUPOLbI».

Ob6opynosaHue:  nabopatopHoe  obopydoBaHMe AN MPOBeAEHUS
HabMO4EHNIA, N3MEPEHNIA, IKCMEPUMEHTOB.

IIpakTuueckas padora «/ICMOMb30BaHNE Pa3/IMYHbIX  METOLOB MpU
N3YUYeHUW XKMBbIX CUCTEMY.

Tema 3. buosiorusi KjieTku

KneTtka - CTPYKTYpPHO-(hYHKUMOHaNbHas eguHMUA XXuMBOro. Kctopus
OTKPbITUA KNeTKN. PaboTbl P. INyka, A. JleBeHryka. KnetouHast Teopus (T. LLBaHH,
M. LlneingeH, P. BupxoB). OCHOBHble MOMOXEHUA COBPEMEHHON KNETOUHOWA
Teopun.

MeToabl  MOMEKYNAPHOM UM K/IETOYHOW  BMONIorMK:  MUKPOCKOMMUS,
Xpomarorpams, 3nekTpoopes, MeTo[ MeuyeHbIX aTtoMoB, AMpdepeHUManbHoe
LeHTPUMYrMpoBaHue, KynbTUBMPOBaHUE KNETOK. M3yuenue @uxkcuposaHmvix
Kkiemox. DNEKTPOHHasA MUKPOCKONUA. Kougokanvuas muxkpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

MopTpeTbl: P. T'yK, A. JleBeHryk, T. LLiBaHH, M. LLineigeH, P. Bupxos, K. M.
bap.

Tabnmupbl 1 cxeMbl: «CBETOBOW MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKOM>»,
«AcTOpNA pa3BUTUA METOLOB MUKPOCKOMUM»,

O6opyoBaHMe: CBETOBO MMKPOCKOMN, MMUKporpenaparbl pPacTUTENbHbIX,
YKMBOTHbIX 1 6aKTepUasbHbIX K/ETOK.

IIpakTHyeckasn padora «/3yyeHMe MeTOLOB K/IETOYHOW  6uonoruun
(XpomaTorpadusa, anektpoopes, AnddepeHUManbHOE  LEHTPUQYrMpoBaHue,
MLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKNA coCcTaB KNeTKWU. Makpo-, MUKPO- U YbTPaMUKPO3/EMEHTI.
Boga n eé ponb Kak pacTBOpPWUTENs, peareHTa, y4yacTve B CTPYKTYpPMPOBaHUM
KNeTKW, Tensoperynaumun. MuHepanibHble BeLlecTBa KIeTKW, UX 61onornyeckas
pO/ib. PO/b KaTMOHOB 1 aHUOHOB B K/ETKE.

OpraHuyeckne BellecTBa KNeTKW. buonornyeckme nonvMmepsl. benku.
AMWHOKUCNOTHBIN cocTaB 6enkoB. CTPYKTYpbl 6e/IKOBOW MOMEKy/bl. NepBryHas
CTPyKTypa 6efika, nenTuaHas CBA3b. BTopuyHas, TpeTuyHas, 4eTBepTUYHAS
CTPYKTYpbl.  OeHatypauusi. CsolictBa 6enkoB. Knaccugukaums  6enKos.
Buonorunyeckue QyHKUUN 6e1KOB. Ilpuonul.



Yrnesobl. MoHocaxapuabl, aucaxapubl, onnrocaxapubl N noamcaxapuibl.
Ob6wmin  nnaH CTpoeHUs U (M3NKO-XMMWYECKMe CBOMCTBA  Yr/1eBO/OB.
Buonornyeckune QyHKLMM yrneBoL0B.

Nunuapl. TvapodunnbHO-rnapogobHble cBocTBa. Knaccuhmkaums nunuaos.
Tpurnnuepnabl, ocgonmnuasl, BOCKW, CTepouibl. buonornyeckne QyHKLMM
nnnunaos. Obwme cBOMCTBa GUONOTMYECKNX MEMOPAH — TEKYYECTb, CMOCOOHOCTL K
caMo3aMblKaHu0, NOMYNPOHULAEMOCTb.

HyknenHosble kucnotebl. AHK 1 PHK. CTpoeHWe HYKNeMHOBLIX KUC/OT.
Hykneotugpl. MNpuvHUMn kKomniemeHTapHocTu. [MpaBuno Yapragda. CTpyktypa
OHK — aBoiiHas cnunpanb. MecToHaxoXaeHue 1 buonornyeckne gyHkumm AHK.
Buabl PHK. ®yHkuun PHK B KneTke.

CTtpoeHne monekynbl AT®. Makposaprmuyeckne cBssn B Monekyne ATO.
Buonornyeckune yHkumn AT®. BoccTaHOBNEHHbIE MEPEHOCUUKM, UX QYHKLUNN B
KneTke. /lpyeue wuyxneosuompugocgamor (HT®D). CekBeHnpoBaHne [OHK.
Memoowi CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKTypHaa 6uonorus: 6uoxmMmmyeckne n 6nomsnyeckne mccrefoBaHus
coCTaBa W MPOCTPAHCTBEHHON CTPYKTYpbl OUOMONEKYN. Mooeruposanue
CMPYKmMypol U QYHKYULL OUOMONIEKYN U UX Komniekcos. Komnvromepuoiil ousauin u
opeaﬂuqecmuj curmes 6u0MOJZ€Ky]l u ux Hel’lpupO@Hblx aHAlo2coe.

JleMoHCTpanumn

MopTtpeTbl: J1. MNonuHr, K. YoTCoH, ®. Kpuk, M. YUNKNHC, P. ®paHKNH,
®. CaHrep, C. NpysuHep.

Avarpammbl:  «PacripegeneHve  XMMUYECKUX  3/1IEMEHTOB B HEXWBOM
npupoge», «PacnpefeneHme XMMUYECKNX 3/IEMEHTOB B XXMBOW NPUPOLE>.

Tabnuubl N cxembl: «lleprognyeckas TabnmMua XMMUYECKUX 3/1EMEHTOB,
«CTpoeHne MONeKynbl BoAbl», «BellecTBa B COCTaBe OpraHM3moB», «CTpoeHune
MofieKy bl 6enka», «CTPYKTypbl 6e/1KOBO MONEKYNbl», «CTPOEHWE MOMEKY/
yrnesogoB», «CTpoeHWe MOMEKYNn NunuaoB», «HYKNenHOBble  KUCNOTbI»,
«CTpoeHne Monekynbl AT®»,

O6opyfoBaHMe: XMMMYecKas nocyaa n 06opyaosaHue.

JlaGopaTopnas padora «O6Hapy>keHMe 6eNKOB C MOMOLLbK KaYeCTBEHHbIX
peakLunin.

JlabopaTopnass  paGora  «lIccnefoBaHMe — HYK/EUHOBbLIX  KWCHOT,
BbII€/IEHHbIX M3 KNETOK Pas3/InyHbIX OpraHnU3mMoB».

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tunbl  KNEeTOK: 3yKapuotuyeckaa W npokapuoTtmyeckad. CTPyKTYpHO-
(hyYHKUMOHa/IbHbIE 06Pa30BaHNA K/IETKM.



CTpoeHMe NpoKapnoTUYEeCKOM KNeTKU. KneTouHas CTeHKa 6akTepuia 1 apxen.
OCOGEHHOCTM CTPOEHUSI TeTepoTPOPHOM M aBTOTPOQPHOM MPOKAPUOTUYECKUX
KNeToK. MecTo 1 posb NpoKapmnoT B BUoLeHO3ax.

CTpoeHue 7 (hYHKLMOHMPOBaHWE 3yKapnoTUYECKOM KNETKMN.
MnasmaTnyeckass MembpaHa (nnasmanemma). CTpyKTypa nna3maTuyecKoin
MeMObpaHbl. TPaHCMOPT BELLECTB Yepe3 MniasMaTuyecKyro MeMOpaHy: MacCUBHbIN
(anddpysnsa, obneryéHHas AnMOy3nsA), akTUBHbLIA (NEPBUYHBIA M BTOPUYHBIN
aKTUBHbIN  TpaHcropT). [lonynpoHMuaeMocTb MembpaHbl. PaboTa HaTpuid-
Ka/IneBOro Hacoca. dHAOLMTO3: MUHOLMTO3, (ParoumTos. Ik3oumTo3. KnetouHas
cTeHka. CTPyKTypa 1 PYHKUMW KNETOYHON CTEHKWN pacTeHWiA, rpnoos.

LinTonnasma. LiMto3onb. LiuTockenet. [BuxKeHne uutoniasmbl. OpraHovapl
KneTkn. OfHoMeMOpaHHble OpraHouAbl KMeTKW: 3HAoMnasmMaTuyeckas CeTb
(AMNC), annapat MonbmAKK, NN30COMbI, UX CTPOEHME U yHKUUKU. B3anMocBA3b
OAHOMEMOpPaHHbIX OpPraHoMAoB KeTKW. CTpOeHWe rpaHynspHOro PeTUKynyma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CUHTE3 PacTBOPUMbIX GenkoB. CUHTe3
KNETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHblid) — 3HAOMIa3MaTUYECKMNIA
peTukynym. CekpeTopHas (yHKUmMs annapata [onbfXkun. Moougurayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. TpaHCNOPT
BELLLECTB B KNETKe. Bakyonm pacTUTeNbHbIX KNeToK. KNneTouHblid cok. Typrop.

[MoNyaBTOHOMHbIEe ~ OpraHomfbl  KMeTKW:  MUTOXOHAPWUW,  NAacTUAbl.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). CTpoeHVe U (DYHKUUN MUTOXOHAPWUA W nnactug. [MepBUYHbIe,
BTOPMYHbIE U CNOXHble  NaacTuibl  (DOTOCMHTE3VPYIOLUMX  3YKapuoT.
XnoponnacTbl, XpPOMONACTbI, IENKONMACTbI BbICLLUMX PACTEHWIA.

Hemem6paHHble opraHonibl KneTku CTpoeHue U yHKUMM HeEMEMOPaHHbIX
opraHongoBs KNEeTKW. Pnéocombl. Ilpomedicymounvie Qunamenmeo.
MuKpomnameHTbl.  Axmunosvie  mukpoguiamenmol. MbIEYHbIE  K/IETKM,
Axmunosvie Komnonenmol HembluieuHvix Kiemok. MUKPOTPYOOUKM. KNeTOUHbIiA
ueHTp. CTpoeHMe © [ABWXKEHME >KIYTUKOB W pecHUYeK. MUKpPOTPy6OoUKM
uuTonnasmbl. LleHTpuonb. benxku, accoyuuposarHnvie ¢ Mukpoguiamenmamu u
muxpompybdboukamu. MomopHvie 6enku.

Appo. Obonoyka agpa, XpoOMaThH, Kapuronniasma, SApbILKY, X CTPOEHUEe U
yHKUMN. FaepHblil  6enKoBbId  MaTpUKC. [poCTPaHCTBEHHOE PacnonoXeHne
XPOMOCOM B WHTepdasHOM afpe. Dyxpomamun u 2emepoxpomamur. Benku
XpPOMaTUHA — TUCTOHbI. Jlunamuka s0epHOl 006010YKU 6 Mmumose. AHoepHviii
mpaxcnopm.

KneTouHble BKNtOUeHMA. CpaBHUTE/bHAA XapaKTepPUCTUKA KNETOK 3yKapuoT
(pacTUTENbHOW, XXMBOTHOM, FPMOHON).

JemoHcTpanuu



MopTpeTbl: K.C. MepexxkoBckuid, J1. Maprynuc.

Tabnuubl 1 cxembl: «CTpOeHWE 3YKapuOTMYECKON KneTku», «CTpoeHume
XMBOTHOW  KNeTku», «CTpOeHue  pacTUTeNbHOM  KNeTKu»,  «CTpoeHue
MUTOXOHAPUN», «AOp0», «CTPOeHMEe NPOKAPUOTUUHECKON KNETKN».

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKpOMNpenapatbl PacTUTENbHbIX,
YKMBOTHbIX K/IETOK, MUKPONpenapatbl 6akTeprasibHbIX KNeTOK.

JlaGopaTopnass paGora «/I3yyeHMe CTPOEHUS KMAETOK  pas/INyHbIX
OpraHn3mMoB».

IIpakTuuyeckas padora «/3yyeHne CBONCTB KNETOUHON MEMOPaHbI».

JlaGopaTopHasi padora «VIccnegoBaHve naasmonMsa U gennasmonusa B
PacTUTENIbHbIX KIETKaX».

IIpakTHyeckass pa6ora  «/I3yyeHne  [OBWXKeHWA  UMTOMNAa3Mbl B
PacCTUTENbHBIX KNeTKax».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUAIAUNA N AUCCUMUNALNA — Be CTOPOHbI MeTabonmama. Tunbl 06meHa
BELLECTB: aBTOTPO(HbLIA W reTepoOTPOMHBIA. Y4yacTue Kucnopoda B OOMEHHbIX
npoueccax. OJHepreTUyeckoe obecneveHne KeTkn: npespaweHne ATP B
06MeHHbIX npoueccax. ®PepMeHTaTUBHBIA XapaKTep peakuuilt  KJeTOUYHOro
mMeTabonmama. PepMeHTbl, WX CTPOEHWEe, CBOWCTBA W MeXaHWU3M [eiCTBUS.
KotepmeHTbl. OTANYMA (hepMeHTOB OT HEOPraHNYeCKMX KaTasm3aTtopoB. Besku-
aKTMBaToOpbl N OGENKU-UHTMOMTOPbLI. 3aBUCMMOCTb CKOPOCTM (hepMeHTATUBHbIX
peakuuii OT pas/inyHbIX PaKTopOB.

MMepBUYHBIA CUHTE3 OpraHMYecKMX BewlecTB B K/eTke. (POTOCUHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmol U NUSMeHmbl peakyuonHo2o yeumpa. PONb XN10ponaacToB B npougecce
hoTocmHTe3a. CBeToBas U TeMHoBasA hasbl. @omoovixanue, Cs., C4. u CAM-munol
gomocunmesa. TPOAYKTUBHOCTb (POTOCUHTE3A. BnunsHME pasnnyHbIX (hakTopoB
Ha CKOPOCTb (JOTOCUHTEe3a. 3HaueHne (DOTOCMHTE3A.

XeMOCUHTES. Pa3Hoo6pasne OpraHM3mMoB-XeMOCUHTETUKOB:
HUTpUMLMpYOLWME 6aKTepum, Xene3obakTepuu, CepobakTepun, BOAOPOAHbIE
6akTepun. 3Ha4YeHne XeMOCUHTE3a.

AHaspo6Hble opraHm3ambl. Buabl 6poxkeHus. TMpoAyKTbl OPOXEHUA U UX
NCMO/Mb30BaHNE YeNOBEKOM. AHAa3pOOHble  MUKPOOPraHM3Mbl  Kak  OObeKTbI
6roTexXHONOrMM 1 Bo3byamnTenn 6one3Hein.

A3po6HbIE OpraHu3mbl. ATan.l 3HepreTMYeCcKoro obMmeHa.
MoAroToBUTENbHBIN 3Tan. IMKON3 — 6ECKUCIOPOAHOE PaCLLENIEHNE FNHOKO3bI.

Bronornyeckoe OKUCNeHMe, UK KNeTOYHoe AblxaHue. Ponb MUTOXOHAPWUIA B
npoueccax 61oIorMYeckoro okucneHus. Limknuyeckme peakuymm. OKUCIUTENBHOE
(hochopunupoBaHue. ODuepeuss membdbpannozo 2epaduenma npomonos. Cunmes



ATD: paboma npomonnoi ATD-cunmaszwvr. TlpeyMyLLecTBa aspobHOro mnyTu
0OMeHa BeLLECTB nepef aHaspobHbIM. OPYEKTUBHOCTb 3HEPreTUYECKOro 06MeHa.

JleMoHCTpanun

MopTpeTbl: Mx. Mpuctaun, K. A. Tumupsaszes, C. H. BuHorpaackuia, B. A.
SHrenvrapar, M. Mutyenn, I'. A. 3aBap3vH.

Tabnumupl U cxembl: «POTOCUHTES», «ODHEPreTUUHECKMIA 0OMEH», «BUOCUHTES
benka», «CTpoeHne hepmeHTa», «XeMOCUHTE3Y.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHMe ANS NPUroTOB/IEHUSA
MOCTOAHHLIX U BPEMEHHbIX MUKPOMPENapaTos.

JlaGopaTtopnass  padora «/I3ydeHMe  KaTa/IMTUYECKOM  aKTUBHOCTM
(hepMeHTOB (Ha NpuMepe amunasbl UK Katanasbl)».

JlaGopaTopnass padora «l/I3yyeHMe (pepMEHTATMBHOIO pacLlenneHuns
nepokcunaa BOA0POAA B PACTUTE/IbHBIX U XKMBOTHbLIX KNeTKax».

JlaGopaTopnass padora «CpaBHeHVMe MpoueccoB (POTOCUHTE3a WU
XeMOCUHTe3ax.

JlaGopaTopnas padora «CpaBHeHVEe NPOLLECCOB OPOXEHUSA U AbIXaHUSA».

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun MaTtpuyHoro cuHTesa. MpuUHUUN KOMMIEMEeHTapHOCTU B peakuunsax
MaTpUYHOro CUHTE3a. Peasm3aumna HacneACTBEeHHOW UH(opMaLmn. eHeTUYeCKNI
KOA, ero CBOWCTBa. TpaHCKpunuus — maTpuuHbid cuHTe3 PHK. TpuHumnbl
TPaHCKPUMLUMKX: KOMMIEMEHTAPHOCTb, aHTWUMapanieslbHOCTb, aCUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

TpaHcnauma n eé atanbl. YyacTue TpaHcnopTHbIX PHK B GuocnHTese Gesika.
Ycnosusi 6rocuHTesa 6enka. KogupoBaHve amMmHOKMUCNOT. Ponb pubocom B
brocuHTE3e Genka.

Cospemennvie npedcmasienus o cmpoenuu 2enog. OpraHn3auma reHoma y
NMPOKapuoT N 3yKapuoT. Perynaumsa akTMBHOCTM TeHOB Y MpPoOKapuoT. 'mnoTesa
oriepoHa (. XKakob, XX. MaH0). Moxexyiapubie mexanuzmvl IKCNPeCccuUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomwl 2enos. Perynaums 06MeHHbIX
MPOLLECCOB B KeTKe. KNeTouHbIi FrOMeocTas.

Bupycbl — HEKNeToUHbIe POPMbI XKMU3HN 1 06MraTHble napas3nTbl. CTpoeHue
MPOCTLIX U C/IOXKHbIX BUPYCOB, PETPOBMPYCOB, 6aKTePNOGaroB. JKusnennblil yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpancKkpunyus, pegepmasa, uHmezpasd.

BupycHble 3a60neBaHMSA YeN0BEKa, XKUBOTHbIX, pacTeHuid. CMAL, COVID-
19, coymasibHble U MegULMHCKME Npobiembl.

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdatar)
CMpPYKmMYypHbIX ouonocuueckux oannvix. Hanomexnonocuu 6 buonocuu u Me()uuuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

MopTpeTbl: H. K. Konbuos, 4. V. ViBaHOBCKMA.

Tabnuubl n cxembl: «brnocnHTe3 6efika», «"eHeTUYeCKuin Kog», «Bupycbi»,
«baKTepuogarmn».

IIpakTueckasi padora «Co3gaHne Moaenn Bupyca.

Tema 8. JKusHeHHBIA HUKJ KJIETKH

KneTouHbln UuKn, ero nepuogbl w perynaums. MHTepasa M MUTOS.
OC0o6eHHOCTM NpOoLEeccoB, MPOTEKalWMX B MHTepgase. oArotoBka KAeTkM K
aeneHnto.  TpecMHTETUYECKUA  (MOCTMUTOTUYECKMIA),  CUHTETUYECKUIA  W”
MOCTCUHTETUYECKNIA (NPEMUTOTUYECKIMIA) Nepuopbl MHTepMda3sbI.

MaTpuuHblii cuHTe3 OHK — pennukaums. MpuHuunbl penamkauumn OHK:
KOMM/IEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHbLIA ~ CUHTE3,  aHTUMNapane/bHOCTb.
MexaHunsm pennvkauun AHK. Xpomocombl. CTpoeHne XpOMOCOM. Tenomepbl U
TenoMepasa. XPOMOCOMHbIA Habop KNeTKM — KapuoTun. [AunnongHbliii u
ranfiongHoli  Habopbl XPOMOCOM. [TOMOSIOTMYHbIE  XPOMOCOMbI.  [10/10Bble
XPOMOCOMbI.

[eneHve Knetkn — muto3. Cragum MUTO3a M MPOUCXOAALLME B HUX
npoueccbl. Tunbl MUTO3a. KaproKMHE3 N UUTOKUHE3. BUonornyeckoe 3HauveHue
MUTO3a.

Perynauma MUTOTUYECKOrO UMKNa KNeTku. lMporpammupyemas KneToyHas
rmoéenb — anonTos.

KneTouHoe A4po, XPOMOCOMbI, (PYHKLMOHa/IbHAA TFeHOMWKA. Mexanusmobi
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuubl N CXeMmbl: <«KU3HEHHbIA UMK KNETKW», «MuTo3», «CTpoeHume
XpoMocom», «Pennnkauma AHK».

O6opyaoBaHue: CBETOBOM MUKPOCKON, MUKponpenapaTbl: «MWUTO3 B K/eTKax
KOpeLlKa fyKa.

JlaGopaTtopnass  pabora  «l/I3yyeHMe  XpOMOCOM Ha  rOTOBbIX
MUKponpenapaTax».

JlaGopaTopHas padora «HabMo4eHne MUTO3a B K/IETKaxX KOHUYMKA KOpeLLKa
nyka (Ha rotoBbIX MUKpOMNpenaparax)».

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

Buonornyeckoe pasHoobpasue OpraHu13mos. O[LHOKNETOYUHbIE,
KOJIOHVa/IbHble, MHOTOK/IETOYHbIE OPraHU3Mbl.

OCOGEHHOCTM  CTPOEHUA U XKU3HELeATeNIbHOCTM  OAHOK/ETOYHbIX
opraHusmMoB. baktepuu, apxeu, OAHOKNETOYHble TpPUObI, OLHOK/IETOYHbIE
BOZOPOC/U, ApYyrue NnpoTucTbl. KonoHanbHble OpraHn3mbl.



B3aumocBsA3b 4YacTeil MHOTrOKIeTOYHOr0 OpraHusMa. TKaHW, OpraHbl U
cucTembl opraHoB. OpraHnsm Kak egunHoe Lenoe. ['omeocTas.

TKaHM pacTeHuin. Twunbl pacTUTENbHbIX TKaHel: obpasoBaTesibHas,
MOKPOBHasA, MNPOBOAALLAA, OCHOBHas, MexaHu4yeckad. OCOBEHHOCTU CTPOEeHMS,
(OYHKLUMIA 1 pacrnonoXeHUst TKaHel B opraHax pacTeHUM.

TKaHWN >XXMBOTHbIX WM 4enoBeka. TUMbl XXUBOTHbIX TKaHei: anuTenvasnbHas,
COeAMHUTENbHASA, MblleyHasi, HepBHasA. OCOGEHHOCTU CTPOEHUs, (YHKUMA W
pacnosioKeHNs TKaHen B opraHax XXMBOTHbIX U Ye/loBeka.

OpraHbl. BeretatMBHble M reHepaTUBHbIE OpraHbl pacTeHWil. OpraHbl ©
CUCTEMbI OPraHoB XXMBOTHbLIX N YenoBeka. ®YHKLUNN OPraHoB Y CUCTEM OPraHoB.

Onopa Tena opraHu3moB. Kapkac pacTeHuit. CkeneTbl OAHOK/IETOYHbIX W
MHOTOK/METOYHbIX >XMBOTHbIX. HapyXXHbIA 1 BHYTPEHHWUA CKeneT. CTpoeHue U
TUMbI COEANHEHNSA KOCTEN.

[BuxeHne  opraHusmoB.  [IBWKeHWe  OJHOK/ETOYHbLIX  OpraHu3MOB:
ameébonaHoe, XXryTMKoBOe, pPecHMYHOoe. [BV)KeHMe MHOTFOK/IETOUHbIX PacTeHWM:
TPONMU3Mbl N HacTUW. [BUMXKEHMEe MHOTOKMETOUHbIX >XMBOTHLIX M Ye/loBeka:
MblLLeYHasa cuctema. Pedriekc. CKeneTHble MbILULbI 1 UX paboTa.

MuTaHve opraHu3moB. [lornoweHne BOAbl, YINEeKUCNOro rasa wu
MWHepa/IbHbIX BeLLEeCTB pacTeHUsAMU. MuTtaHue XMBOTHLIX. BHYTpUNOIOCTHOE Y
BHYTPUK/IETOUHOE MNuLeBapeHne. MNuTaHne MNO3BOHOYHLIX XWUBOTHLIX. OTAenNbI
NULLEBAPUTENBHOIO TpakTa. [luueBapuTenibHble >Kenesbl. [uLleBapuTensHasa
cucTema YesioBeka.

[bixaHne opraHn3mMoB. [bixaHne pacTeHuit. ObixaHue XUBOTHbIX. Anhdy3us
rasoB 4yepes NOBEPXHOCTb KNeTKN. KoXKHOoe AbixaHue. [bixaTesibHas NoBepXHOCTb.
YKabepHoe 1 néroyHoe AbixaHue. [bixaHne NO3BOHOUHbIX XXMBOTHBIX 1 YeNOBeKa.
OBONIOLMOHHOE  YCNOXKHEHWE CTPOEHUA NErKUX TMO3BOHOYHbLIX KMBOTHbIX.
[bixaTenbHaa cuctema 4enoseka. MexaHU3M BEHTUNAUUKW NETKUX Y MTUL, W
MIeEKONUTaKOLWMX. Perynaunsa apixaHus. JbixaTenbHble 00bEMDI.

TpaHCcnopT BELUECTB Y OpraHvW3mMoB. TpPaHCMOPTHbIE CUCTEMbI PaCTeHUMN.
TpaHCNOPT BeLlecTB Yy XXUBOTHbIX. KpoBeHOCHas cucTteMa W eé opraHbl.
KpoBeHoCcHad cucTema MO3BOHOYHLIX >KMBOTHLIX W Yenoseka. CepaLe,
KPOBEHOCHbIE COCyfbl M KpoBb. Kpyrm KpoBoobGpalleHus. 3SBOJOLMOHHbIE
YCNOXHEHUA CTPOEHUS KPOBEHOCHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. PaboTa
cepaua u eé perynaums.

BblgeneHne y opraHu3moB. BblgeneHne y pacTeHuid. BblgeneHve y
XXMBOTHbIX. CokpaTuTenbHble BakKyonu. OpraHbl BbigeneHns. ®unbTpaums,
CeKpeLmst 1 obpaTHOe BcacbiBaHVE KaK MexaHu3Mbl paboTbl OPraHoB BblAeNeHNS.
CB#3b M0/IOCTU TeNa C KPOBEHOCHOW U BbI4eNNTENbHON cucTeMaMu. BoblgeneHve y



MO3BOHOYHbIX XWMBOTHbLIX W 4yenoseka. Moukn. CTpoeHne U (PYHKLMOHMPOBaHMe
HethpoHa. Obpas3oBaHMe MOUM Yy YenoBekKa.

3awnta y opraHusmMoB. 3awuTa Yy OAHOK/IETOYHbLIX opraHusMoB. Cropbl
GaKkTepUih U UUCTbl MNPOCTEAMLIMX. 3almTa Yy MHOFOK/IETOUHbIX pPacTeHWiA.
KyTunkyna. CpeficTBa NacCMBHOM U XMMUYECKON 3anTbl. PUTOHLNAbI.

3alwnTta 'y MHOTOK/IETOUYHbIX XWBOTHbIX. [MOKPOBbI U WX MNPOU3BOAHbIE.
3awmta opraHuama ot 60ne3Heil. VIMMyHHas cucTteMa 4enoBeka. KneTouHbid u
rYMOpPa/ibHblA UMMYHUTET. BPOXXAEHHBLIA M NPUOBPETEHHBIN  CNEeLnpPUUECcKuia
NMMYHUTET. Teopus KNoHa/lbHO-CenekTuBHoro mmmyHuteta (M. Spnaunx, ®. M.
BepHeT, C. ToHeraea). BocnanutenbHble 0TBETbI OPraHN3MOoB. Po/ib BPOXAEHHOTO
NMMYHWTETA B Pa3BUTUN CUCTEMHbIX 3a00/1€BaHWIA.

Pa3gpaxmmocTb W perynauua y  OpraHusMoB.  Pa3fpakMmocTb Yy
OJHOK/NETOYHbLIX OpraHnsMoB. Takcucbl. Pas3gpaXumoctb W perynauusa y
pacTeHWniA. POCTOBbIE BELLECTBA U UX 3HAYEHME.

HepBHad cuctema M peniekTopHas perynaums y >XUBOTHbIX. HepBHas
cuctema v eé oTaenbl. IBONOLUMOHHOE YCNOXHEHME CTPOEHUS HEPBHON CUCTEMBI
Yy XUBOTHbIX. OTAeNbl rONOBHOr0 MO3ra MO3BOHOYHBIX XXWMBOTHbIX. Pediekc u
pediekTopHasa ayra. be3ycnoBHble U YCNOBHbIE Pe/IEKCHI.

['ymopanbHas perynauma U 3HOOKPUHHAA CUCTEMA XKMBOTHLIX U YenoBeKa.
XKenesbl 3HAOKPUHHOM CUCTEMbI WM WX TOPMOHbI. [leiiCTBME TOPMOHOB.
B3aumocBA3b HepBHOW W 3HAOKPUHHOW cucTeM. [mMnoTanamo-runogusapHas
cucTema.

JemoHcTpanuu

MopTpeT: L. I1. IaBnos..

Tabnuupl 1 cxembl: «OAHOKNETOYHbIE BOAOPOCAWN», «MHOrOKIETOUHbIE
Bogopocnu», «baktepum», «lMpocTeiiwne», «OpraHbl LBETKOBbLIX PaCTEHWUIA»,
«CUCTeMbl  OPraHOB  MO3BOHOYHbLIX XWBOTHbIX», «BHYTpEHHee CTpoOeHue
HaCEKOMbIX», «TKaHW pacTeHui», «KOopHeBble CUCTEMbI», «CTpoeHune cTebns»,
«CTpOeHne NNCTOBON MNACTUHKM», «TKaHW >XXMBOTHbIX», «CKeNeT YenoBeka,
«luweBaputensHaa cuctema», «KpoBeHOCHasd cuctema», «[bixaTe/lbHas
cucTema», «HepBHas cucTema», «Koxa», «MblLeYyHas cucTema»,
«BblgenntenoHad cucteMa», «3HAOKPUHHAA cuctema», «CTpPOEHME MbILLbI»,
«MMyHUTET»,  «KMLEYHOMNONOCTHbIE»,  «Cxema  MUTaHWS  PacTEHUI»,
«KpOBEHOCHbIE  CMUCTEMbI  MO3BOHOYHBLIX >KMBOTHbLIX», «CTpOeHWe ruapbi»,
«CTpoeHne nnaHapuu», «BHYTpeHHee CTpPOeHWe [0XKAEBOro 4yepss», «HepBHas
cuctema  pblb»,  «HepBHad  cucTemMa  NArYWKW»,  «HepBHad  cucTema
npecMmblkawolWmxea»,  «HepBHaa  cuctemMa  NTUU», «HepBHaa  cucTema
M/IEKOMUTAOLLNX», «HepBHaa cucTema YenoBeka», «Pediiekc».



O6opyfoBaHMe: CBETOBOW MWKPOCKOM, MUKponpenapaTbl OAHOK/IETOYHbIX
OpraHu3MoB, MWKponpenapaTbl TKaHel, pPakoBUHbI MOJIIFOCKOB, KOJIEKLMM
HaCeKOMbIX, WTITIOKOXMX, XXMBble 3K3eMMNAPbl KOMHATHbLIX PacTeHWiA, repbapuu
pacTeHUA  pasHbIX OTAEN0B, BNaXHble Mpenaparbl XWBOTHbIX, CKENEeThl
MO3BOHOYHbIX, KOMINEKUUA 6ECNO3BOHOUHBLIX XMWMBOTHbLIX, CKENeT 4esioBeka,
0bopyaoBaHMe Ans 4eMOHCTPaLMN MOYBEHHOMO M BO3A4YLLHOMO NUTaHWSA pacTeHUHN,
pacLuenneHns Kpaxmana v 6enKoB Nnog AeicTemem hepMeHTOB, 060py0BaHNe 414
[AEMOHCTPaLUM ONbITOB MO0 NU3MEPEHUIO XXMU3HEHHON EMKOCTU NErKUX, MexaHu3ma
AbIXaTelbHbIX ABUXEHWI, MOAEN FO/I0BHOr0 Mo3ra pas/IMyHbIX XXMBOTHBbIX.

JlaGopaTopHuas padora «/13y4yeHune TKaHeil pacTeHUI».

JlaGopaTopHas padora «/13y4yeHne TKaHen XXMBOTHBIX».

JlaGopaTopHnasi padora «l/13yyeHne opraHoB LLBETKOBOI0 PacTeHNS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

dopmbl pasMHOXeHUA opraHn3MoB: 6Gecnosioe (BKIKOYast BereTaTUBHOE) W
nonosoe. Bwugbl 6ecnonoro  pasMHOXEHWA:  MOYKOBaHWE,  CMOPYNAUMS,
(hparmeHTaums, KIOHMPOBaHME.

MonoBoe pasmHOXeHWe. [MonoBble KNETKU, UAM rametbl. Meios. Ctaguu
melio3a. [oBefileHne XpoOMOCOM B Melio3e. KpocCcuMHroBep. bBUonornyeckunin cMbicn
Melio3a W MosoBoro npouecca. Meio3 n ero Mecto B >KWU3HEHHOM LMKIe
OpraH13Mos.

Mpea3apopllleBoe pa3BuTUe. FaMeToreHes y XXUBOTHbIX. [10/10Bble Xesnesbl.
Ob6pa3oBaHune 1 pa3BuUTKE NOMOBbLIX KNeToK. CnepmaTtoreHes 1 ooreHes. CTpoeHue
MOJI0BbIX K/IETOK.

OnnofoTBOpeHMe ©  3MOPUOHA/IbHOE Pas3BUTUE KMBOTHbIX. Crnocoobsl
OMN0A0TBOPEHUSA: HAPYXKHOE, BHYTPeHHee. MapTeHoreHes.

VHanBnayansHoe pasBuTiie opraHM3MoB (OHTOreHes). AMOPUONOrna — Hayka
0 pasBUTUM OPraHN3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUU.
Konyenyuss  mopgocenos u moodenu mopghoceneza. CTagmm ambpuoreHesa
XXMBOTHbIX  (Ha npumepe  fArywkun).  OpobneHuve. Tunbl  ApPO6MEHMS.
Jlemepmunuposannoe u HedepmMuHuposarnnoe oOpoobnenue. bnacmyna, munwi
oracmyn. OCOBEHHOCTU APO6/MEHNA MeKonuTalowmx. 3apofbllleBble JINCTKU
(racTpynsums). 3aknagka opraHoB U TKaHel 13 3apofblLeBbIX IMCTKOB. B3aviMHoe
BIMSIHME YacTeil pa3BMBalOLLErocst 3apofbiia (3MOpUOHANbHAA WHAYKUMS).
3aknagka nnaHa CTPOEHWS DKMBOTHOrO KaK  pe3ynbTaT  MepapXmyeckux
B3aMMOAENCTBMIA TeHOB. BnmsHMe Ha 3MOpUOHaNbHOE pasBUTUE Pa3INYHbIX
(haKTOPOB OKPY>KatoLLEN cpefbl.

PocT 1 passuThe XMBOTHbIX. [MOCTaIMOpUOHabHBIA Nepuog. [MpsMoe K
Henpamoe pas3suTMe. Pa3BuTMe C MeTamopdpo3oM Yy 6EeCrno3BOHOYHBLIX WU
MO3BOHOYHBIX YXMBOTHbLIX. BKMOMOrMyeckoe 3HayeHMe MpPSMOro M HenpsMoro



pasBuUTUA, UX PacnpocTpaHeHne B Npupoae. Tunbl pocTa XXMBOTHLIX. PakTopbI
PerynsaumMm pocra XX1UBOTHbIX U Yyenoseka. CTagum nocTaMoproHaIbHOTo Pa3BmUTUA
Y )XMBOTHbIX 1 YenoBeKa. [epnofbl OHTOreHesa yesnoBeka. CTapeHne 1 CMepThb Kak
bronornyeckme NPoLeccsbl.

PasMHOXeHMEe W pa3BUTME pacTeHuid. ameTodmT M criopouTt. Melio3 B
YKM3HEHHOM UMKNe pacTeHnin. O6pa3oBaHWe CMop B Npouecce Meio3a.
[ameToreHes Yy pacTeHuid. OnNnoAOTBOPeHVE W pa3BUTUE  PaCTUTENbHBIX
OpraHu3moB. [1BOiHOe ONJIo40TBOPEHME Y LIBETKOBbLIX pacTeHuin. Obpa3oBaHue U
pasBUTUE CEMEHM.

MexXaHu3Mbl perynaumm OHToreHesa y pacTeHui 1 XXMBOTHbIX.

JleMoHCTpanumn

MopTpeTsl: C. I'. HaBawwuH, X. LLinemaH.

Tabnuubl 1N cxembl: «BeretaTnBHOe pasMHOXeHWe», «Tunbl 6ecrnonoro
pasMHOXeHUA», «PasMHOXeHMe XnamuaomoHadbl», «Pa3MHOXEeHWe 3BI/IeHbI»,
«Pa3MHOXeHMe rnapbl», «Menos3», «XpoMOCOMbIl», «"ameToreHes», «CTpoeHue
AALEKNETKM N criepmato3omaa», «OCHOBHbIE CTafuMn OHTOreHesa», «l1psMoe u
HEnpsAmMoe pas3BuTUe», «Pa3BUTME MaWMCKOro >Kyka», «Pa3BuTHe capaHun»,
«Pa3Butne narywkn», «[BoriHOe OnMoA0TBOPEHME Y LIBETKOBbLIX PACTEHUI,
«CTpoeHre cemMsH O4HOAOMbHbIX N ABYAOMbHBLIX PacTeHU», «XKU3HEHHbIA LUK/
MOPCKOM  KanycTbl», «KWU3HEHHbIA  UUKN  MXa», «KWU3HEHHbIA  LMKN
ManopoTHMKa», «KU3HEHHbIN LMK COCHbI».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MUKporpenapaTtbl AWLEKNETOK U
cnepmaTo3onioB, Mofenb «LIMKn pa3BuTus NAryLwKms.

JlaGopaTopHasi padora «l/13y4yeHne CTPOEHUA MOJOBbLIX KNETOK Ha rOTOBbIX
MUKponpenapaTax».

IIpakTuuyeckasn padora «BblBNeHMEe MPU3HAKOB CXOACTBA 3apOAbILLEi
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTopnasi padora «CTpOeHMe OpraHoB Pa3sMHOXXEeHUS BbICLUMX
PacTEHNA».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Mctopna CTaHOBNMEHUS U pa3BUTUA TeHETUKU KaK Hayku. Pabotbl I
MeHngens, I'. ae ®pusa, T. MopraHa. Posib 0Te4yeCTBEHHbLIX YUYEHbLIX B PasBUTUU
reHetuku. Pabotel H. K. Konbuosa, H. . Basunosa, A. H. benosepckoro, I'. .
KapneyeHko, HO. A. dununyeHko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIe TeHeTUYeCcK1e NOHATUA U CUMBOJIbI. [T OMOMOrMYHbIE XPOMOCOMBI,
aNnesnbHble TeHbl, albTePHaTUBHbIE MPU3HAKW, AOMUHAHTHLIA W PeLecCUBHbIN
MPU3HaK, roMO3nUroTa, reTepo3nroTa, YACTas IMHUA, TMOPUAbI, FeHOTUM, (PEHOTKM.



OCHOBHble ~ MeTOfbl  TEHETUKW:  TMOPUAONOTMYECKNIA,  LMTONOrUYECKUA,
MONEKYNAPHO-TEHETUYECKMNM.

JleMoHCTpanun

MopTpetbl: . MeHgens, . ge ®pus, T. MopraH, H. K. Konbyos, H. W.
Basunos, A. H. benosepckuit, I'. . KapneueHko, KO. A. ®ununyeHko, H. B.
TumodheeB-PeCcoBCKMA.

Tabnmupl 1 cxeMbl: «MeTofbl FTEHETUKUY», «CXeMbl CKPeLLMBAHNSA».

JlaGopaTopHass padora «[po3ouia  KaK OObEKT  TFeHeTUYeCcKuX
nccneaoBaHuim».

Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHue. [lepBblil  3akKOH MeHgens —  3akoH
efIMHOO06pa3ns rmépuaoB NepBoro NoKoseHus. Mpasunio LJOMUHMPOBaHNUA. BTopoi
3aKOH MeHzens — 3aKOoH paclienneHns npusHakos. LinTonormnyeckne OCHOBBI
MOHOIMOPUAHOIO CKpeLmBaHus. MMnoTesa YACTOTbI ramer.

AHanusupytoulee ckpelmBaHune. NpomMeXXyToYHbIA XapaKTep HacnefoBaHuS.
PacLLienneHne Npu3Hakos Npu HEMOSHOM AOMWUHNPOBaHUMN.

AnrnépunaHoe ckpelmsaHue. TpeTunia 3akoH MeH/ens — 3aKoH He3aBUCUMOro
HacnefoBaHMA  MPU3HaKoB.  LMTOnOrmuyeckme  OCHOBbI  AUTMOPUAHOINO
CKpeLLnBaHuA.

CuennieHHoe HacnefoBaHue npu3HakoB. Pab6oTbl T. MopraHa. CuenneHHoe
HacnefoBaHWEe TEHOB, HapylUeHWe CUENnIeHns Mexay reHamu. XpomocoMHas
Teopusa HacneaCcTBEHHOCTH.

"eHeTUKa nona. XpoOMOCOMHbI MeXxaHWU3M orpefeneHumst nona. Aytocombl 1
M0/IOBble XPOMOCOMbI. [TOMOrameTHbIA U reTeporameTHbIn Mos. [eHeTuyeckas
CTPYKTYypa No/sioBbIX XPOMOCOM. HacnegoBaHne Npu3HaKoB, CLUEMNIEHHbIX C NOJIOM.

["eHOTWN Kak LenocTHasa cuctema. MneinoTponms — MHOXECTBEHHOE [eincTBue
reHa. MHOXeCTBEHHbIA annenusM. B3auMofeicTeue HeansieflbHbIX  FEHOB.
KomnnemeHTapHOCTbL. nuctas. lNonvmepus.

CeHETUYECKWUIA KOHTPO/Ib Pa3BUTUS PacTeHUIA, XXMBOTHLIX M YesloBeka, a
TakKKe (DM3MOIOTMYECKMX MPOLECCOB, MOBEAEHMS W KOTHUTUBHBLIX (DYHKUMWIA.
["eHeTUYECKME MeXaHN3Mbl CUMOUOreHe3a, MexaHN3Mbl B3aMMOAENCTBUSA «XO35NH
— napasnT» K «X03iMH — MUKPOOMOM». [eHEeTUYEeCcKMe acnekTbl KOHTPONS U
N3MEHEeHNS HacNeACTBEHHON MH(OPMaLMKN B NOKONEHUAX KETOK U OpraH1M3MOB.

JdemMoHcTpanuu

MopTpeTsl: I'. MeHaens, T. MopraH.

Tabnmupbl 1 cxeMbl: «[epBblii U BTOPOW 3aKOHbI MeHgens», « TpeTuii 3aKoH
MeHgensa», «AHanusnpyloLlee CKpewmBaHue», «HernonHoe AOMWUHMPOBaHUE,
«CLenneHHoe HacnefoBaHVe MPU3HAKOB Y AP030(unsbl», «leHeTuka nona,



«Kapnotun 4enoseka», «KapuoTun  Apo3o@uibl»,  «KapuoTun  NTULbI»,
«MHOXXECTBEHHbIV annenn3m», «BzammoaencTemne reHoB».

ObopyaoBaHuWe: MOfenb AN [eMOHCTpauMu  3aKOHOB  eAMHO06pasus
rmopnaoB MepBOro MOKOMEHWA W paclUenieHus MNpu3HakoB, MOAeNb Ans
[EMOHCTpaUM/ 3aKoHa HEe3aBMCUMOIO Hac/lefoBaHWA MPU3HaKOB, MOAenb AN
LOEeMOHCTpaUun CLEnIeHHOro Hac/nefoBaHWA MPU3HAKOB, CBETOBOW MUKPOCKOM,
MUKponpenapar: «po3odmnax.

IIpakTnyeckass padora «l/I3yyeHne pesynbTatoB  MOHOTMOGPUAHOIO
CKpeLLMBaHuA Y ApP030UNbI».

IIpakTnyeckass  padora  «/I3yyeHne  pesynbTatoB  AUTMOGPUAHOIO
CKpeLLMBaHuA Y 4PO30UNbI».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3anmogeicTeme reHotuna v cpegbl nNpu  (hOpMUpPOBaHUK  (heHOTUNa.
I3MeHUMBOCTbL MpPU3HaKOB. KayeCTBEHHbIE WU KO/IMYECTBEHHbIe MpU3Haku. Buapl
MN3MEHYNBOCTWN: HeHAC/eACTBEHHAsA N HAC/NeACTBEHHAS.

MoanpukaumoHHad M3MeHUMBOCTb. Ponb  cpedbl B (DOPMUPOBAHUK
MOANMPUKALMOHHON N3MEHYMBOCTM. Hopma peakummn npusHaka. BapuaumoHHbIN
psg 1M BapuaumoHHas Kpueasi (B. WMoraHHceH). CBoilcTBa MOAN(PUKALIMOHHON
N3MEHYMBOCTH.

["eHOTMNMYeCKas N3MeHUMBOCTb. CBOMCTBA FEHOTUMNYECKON N3MEHUMBOCTU.
Buabl reHOTUNMYECKOW N3MEHYMBOCTM: KOMOMHATUBHasA, MyTaLMOHHas.

KombuHaTuBHass M3MeHUMBOCTb. Melio3 ¥ MOM0BOM MNPOLIECC — OCHOBA
KOMOVHATUBHOW U3MEHUYMBOCTU. POSIb KOMOBUHATUBHO M3MEHUMBOCTY B CO3AaHNM
reHeTMYeCcKoro pasHoobpasus B npeaesiax 04HOro BMAa.

MyTaunmoHHas W3MEHYMBOCTb. Buabl MyTauuid: TeHHble, XPOMOCOMHbIE,
reHomHble. CroHTaHHble W MHAYUMPOBaHHble  MyTauuun. AOepHole W
uutonnasmatnyeckme Mytauun. CoMaTuyeckue W nosioBble MyTaunn. MpuymHbI
BO3HWKHOBEHUA  MyTauuil. MyTareHbl M WX B/USIHAE Ha  OpPraHu3Mmbl.
3aKOHOMEepHOCTU MyTauUMOHHOro rnpouecca. 3akOH TFOMOJIOTMYECKUX PALOB B
HacneACTBEHHON M3MeHumBoCTU (H.W. BaBunos). BHesgepHas WU3MeHUYMBOCTb U
HacneLCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPOJIb INUCEHEeMUYECKUX qbakmopoe 6
HACIe008aAHUU U UBMEHYUBOCINU d)eﬂomunuuecmtx NPU3HAKOB Y OP2AHU3IMOE.

JdemMoHcTpanuu

MopTpeTbl: . e ®pus, B. MloraHHceH, H. V1. BaBunos.

Tabnuubl 1 cxembl:  «Bugbl  M3MeHUMBOCTU», «MoauduKaLmoHHas
N3MEHUYNBOCTbY, «KombunHaTmBHas N3MEHUYMBOCTb, «Meiio3»,
«OnnofoTBOpeHnE», «I"eHeTUYeCKMe 3ab0/1eBaHMs YeloBeKa», «Buabl MyTaumin.



O6opyfoBaHMe: XuBble U repbapHble 3K3eMMspbl KOMHATHbLIX PacTeHuMH,
PUCYHKW (poTorpaduim) XXnBOTHLIX C pasIMYHbIMU BUAAMU N3MEHYMBOCTW.

JlaGopaTopHuasi pabora «MccnepgoBaHme 3aKOHOMEpPHOCTEM
MOAVN(IUKALUMOHHOW  M3MeHUMBOCTM. [1OCTpOeHMe BapuauMOHHOIO psga U
BapMaLMOHHON KPUBO».

IIpakTuyeckass padora «MyTtaumm y [po3ounbl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapnotun uenoseka. MexayHapofHas nporpaMMa WCC/efoBaHUA reHoma
yesioBeka. MeToAbl  M3y4YeHUA  TEHETUKU  Ye/OBeKa:  reHeaslorMyeckuil,
GNN3HELLOBbIN, LMTOreHeTUYECKNA, MONyNALNOHHO-CTaTUCTUYECKUIA,
MOJIEKYNAPHO-TeHETUYECKMA. CoBpemeHHOe onpeaeneHune reHoTuna:
MOSIHOTEHOMHOE CEKBEHUPOBaHWE, reHOTUMUPOBaHWe, B TOM YKC/e C MOMOLLbIO
MLP-aHann3a. HacneacTBeHHble 3a60/1eBaHNA YesioBeKa. ['eHHble 1 XPOMOCOMHbIe
6onesHn yenoBeka. bBonesHM C HacneACTBEHHOW MpeApacrnonoXeHHOCTbHO.
3HayeHVe MeAULMHCKOW TeHeTUKM B MPefoTBPALLEHUN N NIEYEHUN TEHETUYECKNX
3aboneBaHM Yyenoeka. MeaMKO-reHeT4eckoe KOHCYnbTUpoBaHue. CTBOMOBbIE
KNeTKW. MOHATME «TeHETUYECKOro rpysa». OTUYECKME acMeKTbl UCCNeA0BaHW B
061aCcTN peflakTMPOBaHUA FreHOMA N CTBOJIOBbIX K/IETOK.

[eHeTUYeCKMe (aKTOpbl MOBbLILIEHHOW YyBCTBUTE/IbHOCTU YenoBeKa K
(hM3MYECKOMY N XMMUYECKOMY 3arps3HeHUIO OKpYXKatoLLe cpefbl. reHeTuyeckas
MpeLpacrnofioKeHHOCTb Ye/I0BeKa K MaTosiorusm.,

JemoHcTpanuu

Tabnuubl 1 cxembl: «KapuoTun 4yenoseka», «MeTofbl U3YUYEHUA TEHETUKM
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/lOBEKa.

IpakTuuyeckasn padora «CocTaBneHVe N aHaIN3 POLOC/IOBHOM».

Tema 15. Cesnrekuusi OpraHu3MoB

[omMecTnkauma ©n cenekums. 3apoXkaeHve Cenekuum u  AOMECTUKaUUN.
YueHne H. . BasunoBa 0 LleHTpax nNpoMCXOXKAeHWS W MHOroobpasus
KyNbTYPHbIX pacTeHWiA. Ponb cenekuymMn B CO34aHUM COPTOB pPacTeHuid U MOpof
XUBOTHbIX. CopT, nopofa, LWTaMM. 3akKOH rOMOJIOTMYECKUX pPsSaoB B
HacneaCcTBeHHON M3MeHumBocTM H. . BaBunoBa, €ero 3HadyeHue [ans
CeNeKUMOHHOW paboTsbl.

MeToabl CenekUMOHHON paboTbl. MCKYCCTBEHHbIA OTO60P: MacCoBbl U
UHAVBUAYANIbHBLIA.  3JTanbl  KOMOWHAUMOHHOW  cenekumn.  VcnbiTaHue
npoussoguTeneir no notomcTsy. OTOGOP MO TFeHOTUNY C MOMOLUBHO OLIEHKM
(heHOTMMNA NOTOMCTBA M OTOOP MO reHOTUMY C NOMOLLbIO aHam3a HK.

NCKYCCTBEHHbIA ~ MyTareHe3 KakK  MeTO4  CeNeKUMOHHOW  paboThl.
PagnaumoHHbIN 1 XUMUYECKMIA MyTareHe3 Kak MCTOUYHUK MyTauuin y KynbTYPHbIX



(bopM opraHusmoB. lcnosb3oBaHWe TEHOMHOrO pefakTUpPOBaHWA W METOLOB
peKoMOMHaHTHbLIX AHK A4 nonyyeHUs MCXOAHOTO MaTepuana Ans cenekuum.

[NonyyeHune noMnNIouA0B. BHyTprBMA0Bas rmépuamsayms.
BNM3KOPOACTBEHHOE — CKpeluvBaHMe, WM UMHOpUAWMHT.  HepoacTeBeHHOe
CKpewnBaHve, unn aytopuauHr. Feteposnc n ero npuyunHbl. Kcnonb3oBaHue
rereposuca B cenekuun. OTganéHHas ruépuamsaumsa. NMpeofoneHve 6ecniofms
MEeXBUWA0BbIX TMO6pMA0B. [LOCTUXEHNSA CeNeKUMM PaCTeHNIA U XXUBOTHBIX. «3enénas
PEBOIOYUA).

CoxpaHeHMe N n3yyeHne reHeTUYECKMUX PeCcYpCoB Ky/bTYPHbIX PacTeHWUA U
UX  OUKUX  poAMYen  OnA  CO34aHWA  HOBbIX  COPTOB M rmMbpuaos
Ce/IbCKOXO3SNCTBEHHbIX  KYNbTYP.  M3yuenue, coxpamenue u  ynpasieHue
ceHenu4YecKumu pecypcamu CeNbCKOXO3AUCMBEHHBIX U APOMDBLCIIOBbLX IHCUBONIHBLX
6 Yyejix yayduleHus cyuecmeeyrouux u CO30AHUSL HOBbIX nopod, JAUHULL U Kpoccoes, 6
mom uucie C npumeHerHuem CoO6pemMeHHblX Memoooe HAY4YHbIX Z/lCCJZ6008aHuIZ,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

MopTtpetbl: H. . Basunos, . B. MuuypuH, I'. A. KapneueHko, 1. T1.
JlykbAHeHKo, b. J1. Actaypos, H. bopnoyr, A. K. benses.

Tabnuubl N cxembl: «LIeHTPbI MPOUCXOXAEHNA N MHOT000Pa3ns KybTYPHbIX
pacTeHuin», «3aKOH rOMOIOrMYECKUX PSAOB B HaCNeACTBEHHON M3MEHUMBOCTU,
«MeTogpl cenekunmn», «OTaanéHHas rnbpuansauns», «MyrareHes».

JlaGopaTopuas padora «/13y4eHne COPTOB Ky/NbTYPHbIX PacTeHUIA 1N Nopoa
LOMALLHNX XXUBOTHbIX».

JlaGopaTopuas padora «/13yyeHne MeTo40B CENEKLNN PaCTEHNIA».

IlpakTHyeckas padora «[1pVBMBKA PACTEHUN».

Okckypeust «OCHOBHblE MeTOAbl U AOCTUDKEHUA CENeKUUM pPacTeHuin u
YXMBOTHbIX (Ha CEeNeKLUMOHHYH CTaHUMI0, NIEMEHHY0 hepmy,
COPTOMCNbITaTE/IbHbIA  Y4acCTOK, B TeMIMYHOE XO3[WCTBO, B labopatoputo
arpoyHMBEPCUTETA UK HAYHHOTO LIEHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OO6beKTbl, MCMOMb3yeMble B OMOTEXHOMOTMMM, — K/IETOYHbIE W TKaHeBble
KYNbTYpbl, MWUKPOOpPraHn3mbl, nx XapaKTepuCTunKa. TpagnunoHHasa
buoTexHonorusa:  xneboneyeHune, MOMyYeHWE  KUC/IOMOJIOYHBLIX  MPOAYKTOB,
BUHOAeNne. MUKpPOOMONOrnyecknin  cmHTe3. OOBEKTbI  MUKPOOMONOTMYECKMX
TEXHO/I0rniA. NMpon3BoACTBO 6e/1Ka, aMMHOKUC/IOT U BUTaMUHOB.

Co3faHue TEXHOMOMMIA N MHCTPYMEHTOB Lie/leHanpaB/ieHHOro U3MeHeHUs U
KOHCTPYMPOBaHNSA reHOMOB C Lie/Ibi0 NMOJlyYeHUA OPraHN3MOB U UX KOMMOHEHTOB,
COAepXalunx He BCTpeyaroLLMecs B Npupoae OMOCUHTETUYECKME MYTH.



KneTouHaa vHxeHepus. MeTogbl Ky/bTypbl KIETOK W TKaHEn pacTeHuid u
XMBOTHbIX. KpunobaHkn. Comartuuyeckad rnbpugmsaums mn  comaTUyecKuia
ambpuoreHes. lIcnonb3oBaHWe ranjiongoB B CeNeKkuMn pacTeHWuin. [loayuenue
MOHOKNOHANbHBIX aumumel. Mcnonvzo8anue MOHOKIOHANIbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHne. VICKYCCTBEHHOE OMIOA0TBOPEHMe. PEeKOHCTpYKUuA
ANLEKNETOK U KIOHUPOBaHME XXUBOTHbIX. MeTof TpaHChnaHTauumn saep KIeTok.
Texnonocuu 0300p06]l€Huﬂ, KyJ1bmusupoearnusl u MUKDPOKJIORAJIbHO20
PA3IMHOINCEHUA CeNbCKOXO3AUCMBEHHbIX Kyjlbnmyp.

XpOMOCOMHass M TreHHas WHXeHepus. VICKYCCTBEHHbIA CUHTe3 reHa W
KOHCTpyupoBaHue peKoMOuHaHTHbIX AHK. Cozdanue mpanceennvix opeanusmos.
JOCTXKEHMA 1 NEepCnekTUBbl  XPOMOCOMHOW U TEHHOW  UHXXeHepuw.
JKOIOrMYeCKMEe N 3TUYECKME NPOBIEMbI TEHHON NHXXEHePUN.

MeanumHckue 6roTexHonornn. fNoctreHomHasa umposas meamumHa. MNLP-
AMarHoctmka. MeTaboNoMHbIA  aHann3, TeHOLEHTPUYECKMIA aHaM3 npoTeoma
yenoBeka 4719 OLEHKW COCTOSAHWA ero 340poBbs. VICnonb3oBaHWe CTBO/OBbIX
KNeTok. TapretHad Tepanusa paka. 3D-O0uMouHXeHepusi AN pa3paboTKu
(hyHAaMeHTa/IbHbIX OCHOB MeAULMHCKUX TEXHOMOMMA, CO3f4aHNA KOMIMIEKCHbIX
TKaHeil CoYeTaHMeM TEXHONOMNA TPEXMEPHOIO GUONPUHTUHIA U CKaddonamHra
A1 peLleHns 3agay nepcoHaIn3npPoBaHHON MeANLMHBI.

Co3faHne BEKTOPHbIX BakKUMH C Lenbio 0b6ecnevyeHnss KOMOMHMPOBAHHOW
3awmTbl OT BO36yauTenein OPBIA, ycTaHOBMEHWE MOMEKYNAPHbIX MeXaHU3MOB
(hyHKUMoHMpoBaHna PHK-cogep)kalumx BUPYCOB, Bbi3blBalOLWMX 0CO60 OMacHbIe
3a60/1eBaHNA YesloBeKa U XXMBOTHbIX.

JemoHcTpanuu

Tabnuubl N cxembl: «cnonb3oBaHe MUKPOOPraHM3MOB B MPOMbILL/IEHHOM
NPON3BOACTBE», «KNeToUHaA MHXeHepua», «I eHHasa MHXXeHepusa».

JlaGopaTopHas padora «/13y4yeHne 06beKTOB BMOTEXHOMOT NN,

IpakTuyeckas padora «1onyyeHie MOOYHOKMCIIBIX MPOLYKTOB».

Okckypeust  «BUOTEXHONMOIMA — BaXHelLas nNpou3BOAMTeNlbHAsA cuna
COBPEMEHHOCTM (Ha BMOTEXHONOIMYECKOe NPON3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHUN B
OouoJiorumn

3BONOLUMOHHaA Teopua Y. [apsuHa. [lpe4nocbiikM  BO3HWUKHOBEHMUA
AapBUHM3MA. XKN3Hb 1 Hay4YHas aeaTenbHOCTb Y. [lapBuHa.

[BvKyLMe cunbl 380U BUAOB NO Y. [lapBrHy (BbICOKas MHTEHCUBHOCTb
PasMHOXEHNS  OpPraHM3MOB, HaCNefACTBEHHasd W3MeHYMBOCTb, Oopbba 3a
CYLLLeCTBOBaHWE, ECTECTBEHHbIA U NCKYCCTBEHHBIA 0TOOP).



OdopmneHne cuHTETUYeCKOM Teopumn 3ssonoummn (CT3I). HenTpanbHas
Teopua  3sonoumn.  COBpemMeHHast  3BOJIKOLMOHHAsA  6uonorua.  3HauveHue
3BO/IFOLMOHHOM Teopuun B (hOpMUPOBaHNM eCTECTBEHHO-HaYYHON KapTUHbI Mupa.

JleMoHCTpaIMuA

MopTpeTbl: ApuctoTens, K. JIuHHel, XK. b. Namapk, 3. XK. CeHT-Unep, XK.
KtoBbe, Y. [apsuH, C. C. YeTtsepurkos, L. N. LLmanbrayseH, k. XongeiH, O. K.
benses.

Tabnuubl M cxembl: «Cuctema >umBo npupodbl (No K. JIMHHEND)»,
«JlecTHMUa XMBbIX cyuwlects (no Jlamapky)», «MexaHn3m (QOPMUPOBaHUS
MPUCMOCO6NEHNIA Y PacTEHNA N XXMBOTHbLIX (N0 Jlamapky)», «KapTta-cxema
MapLipyTa nyTewectsna Y. JapBuHa», «Haxoakn Y. AapsuHa», «PopMbl 60pbObI
3a CylllecTBoBaHMe», «llopoabl rony6en», «MHoroobpasme KynbTYpHbIX (OpM
KanycTbl», «lopoabl AOMALLHUX XXUBOTHbIX», «Cxema 06pa30BaHNS HOBbIX BU/0B
(mo Y. [apBuHy)», «CxemMa COOTHOLUEHUA OBWKYLIMX CWUN  3BOMIOLUN»,
«OCHOBHbI€e MOJIOXKEHNA CUHTETUYECKOI TEOPUM 3BOOLIUN.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

Monynaumsa Kak afnemeHTapHas eguHuua aponounn. CoBpemMeHHble METOApbI
OLEHKN TeHeTMYeCcKoro pasHoobpasvst M CTPYKTYpbl nonynsuuid. M3meHeHue
reHo(hoHZa MonNynAuMM Kak 3/1eMeHTapHOe 3BO/IIOUMOHHOE ABfIEHME. 3aKOH
reHeTMYecKoro pasHosecus k. Xapau, B. BaiH6epra.

AnemMeHTapHble (akTopbl (ABVKYLME CUbl) 3BOMKOUMK. MyTauMOHHbIR
npouecc. KombuHaTVBHas W3MeHUYMBOCTb. [peid TreHOB —  C/y4ailHble
HeHanpaB/ieHHble  M3MEHEHUs 4acToT anfefied B nonynsaumax.  SqdekT
OCHoBaTend. JOggexm oOymulioynoeo eopaviuika. CHUMNCEHUE 2eHemUYecKo2o
paznooobpazus: npuuunsl u cieocmsus. llposenenue s¢pghexma Opeiigha 2enog 6
bonvuwux u  manbix  nonynayusx.  Mwurpayun.  M3onauus  nonynauumi:
reorpadmyeckas (NpPocTpaHCcTBeHHas), buonornyeckas (PenpoayKT1BHas).

ECTeCTBEHHbIA OTOOP — HanpaBAAOWMA  (akTop 3BoMouUUn. PopMbl
eCTECTBEHHOro oTbopa:  ABWXKYLMA,  CTabUIN3MPYIOLWNIA,  pa3pbiBatOLLUIA
(an3pynTuBHbIA). TonoBoit 0T60pP. BO3HMKHOBEHME W 3BOMOLUMA COLMAIBHOIO
MOBEAEHMS XXMBOTHbIX.

MpnCnoco6/eHHOCTL  OPraHU3MOB  KaK  pes3y/ibTaT  MUKPO3BOJHOLUN.
Bo3HMKHOBEHWE  npucnocobneHniAc  y  opraHusmoB.  Apomopdosbl K
namoagantayun. Fpmumepbl NPUCNocobieHnd y OpraHn3MoB: MOPMOIOrMyecKue,
(m3monornyeckme,  GUoxmmmuyeckme,  nosegeHyeckne.  OTHOCUTENILHOCTb
MPUCNOCco6/1IEHHOCTM OPraHM3MOB.

Bug, ero kputepum un  CTpyKTypa. BupoobpasoBaHve Kak pesynbTaT
MUKPO3BOMOLUMK. M30n5UMa — KIOYEeBOM (hakTop BMAoOOpasoBaHus. MyTn u
Cnocoobl BMA006pa30oBaHUs: annonarpuyeckoe (reorpaduyeckoe),



cumnatpuyeckoe  (3KOJIOrMYeckKoe), «MIFHOBEHHOE» (nonunnonansaums,
rmépunamsauyms). 4namTenbHOCTb 3BOMOLMOHHBIX MPOLLECCOB.

MexaHn3Mbl (DOPMMPOBAHNA BUONOrMYECKOTO pa3HO0bpasns.

Pofb  3BOMOLMOHHOW 6Guonormm B pas3paboTke HayuHbIX MEeTOA0B
COXpaHeHus 6ropasHoobpasns. MNKPO3BOMOLMA N KO3BOMOLMSA NapasUToB MU NX
X035eB. MexaHn3Mbl (DOPMMPOBAHNA YCTOMUYMBOCTA K aHTUOUOTUKAM U CMOCOObI
60pbObI C HeN.

JdeMoHCcTpaMuA

MopTpeTbl: C. C. YeTBepurkos, 3. Maip.

Tabnuubl 1 cxembl: «MyTauMOHHasa W3MEHYMBOCTbY», «[loMyNALNOHHAS
CTPYKTYpa Buga», «CxemMa nposiB/ieHNs 3akoHa Xapan—BainHbepra», «[BvxyLine
CWU/Tbl 3BOJTOLMNY, «DKOMOrMYEeCcKas M30MAUMa Monynsumili CeBaHCKOM qopenms,
«["eorpamyeckass  M30NAUMA  NINCTBEHHMLBI  CMOMPCKOM M JIMCTBEHHULbI
AaypCcKon», «MonynaLMOHHbIe BOHbI YACIEHHOCTU XULHMKOB W XXepTB», «Cxema
NEeNCTBUS eCTEeCTBEHHOr0 0TOopa», «®PopMbl 6OpPLObI 3a CYLLECTBOBAHUE,
«HAYCTpranbHbIi MenaHnu3m», «XXuBble MCKOMaeMble», «TOKPOBUTENbCTBEHHAS
OKpacka YXUBOTHbIX>, «[pefynpexxaatoLLas oKpacka YXMBOTHbIX»,
«Pusmonornyeckme agantaumm», «pucnocobneHHoOCTb OpraHusMoB K eé
OTHOCUTENbHOCTbY», «KpuTepun Buaa», «Buabl-0BONHUKN», «CTPYKTypa BMAa B
npupoge», «Cnocobbl BMA006pa3oBaHUS», «leorpaduyeckoe BMA006pa3oBaHMe
TPEX BWAOB NaHAbILLe», «3IKONOrMYeckoe BMA00Opa30BaHWE BUAOB CUHUL»,
«[Monmnnonabl pacTeHNn», «KanycTHO-peeUHbIA Tnépunay.

Ob6opyaoBaHue: repbaprn pacTeHWUA, KOMNEKUMN HACEKOMbIX, Yydena NTuL, 1
3BEpeil C npumepamMun pPas3fIMUHbIX MPUCMOCOGMEHNIA, Yydena NTULL WU 3BEpEN
pasHbIX BWAOB, Trepbapun pacTeHUi GAM3KMX BUAOB, 06pa30BaBLUMNXCA
pasNNYHbLIMK crnocobamu.

JlaGopaTropuasi padora «BbISIBNeHME W3MEHUYMBOCTU Yy 0OCOGE OAHOro
BUa».

JlaGopaTopnas  pa6ora  «[1pucnocobneHnss  opraHM3smMoB U UX
OTHOCUTE/IbHAA LIeN1eco0bpasHOCTb.

JlaGopaTopnass pa6ora «CpaBHeHVWe BMAOB MO MOPXOOrNYECKOMY
KpUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

MeToabl  M3Yy4eHUs  MakKpoaBo/oUMW.  [afeoHTONIONMYecKe  METOApbI
n3ydeHUs asonoumn. TlepexofHble  (OPMbl K (DUNOreHETUYECKME  PsdbI
OpraH13Mos.

Buoreorpaduueckme metodbl u3yyveHUs 3sonoumn. CpaBHeHue (Iopbl U
(hayHbl MaTepuMKOB W OCTPOBOB. buoreorpaduyeckne obnactn 3emnn. Bugpbl-
3HAEMUKMN N PESTUKTI.



OMOPUOIOrNYECKNe U CPaBHUTENIbHO-MOP(OIOTNYECKNE METOAbI U3Y4YeHUs
3BOMOUMN. [eHeTUYecKMe MexaHW3Mbl 3BOMOLUN OHTOreHe3a W MOABIEHUS
3BO/IIOLUMOHHbBIX ~ HOBLLECTB.  [OMOMOrMYHbIE U aHaIoTM4YHble  OpraHbl.
PyauMeHTapHble  opraHbl M ataBu3Mbl.  MoneKynsapHo-reHeTU4ecKue,
OMOXMMWYECKME W MaTeMaTU4YecKMe  MeToAbl  W3YYeHUs  3BOJOLUN.
[FlOomMonornyHble reHbl. CoBpemMeHHble MeToAbl MOCTPOEHUs (PUIOreHeTUYECKNX
fiePeBLEB.

XpPOMOCOMHbIe MyTaL MK 1 3BONOLUSA FTEHOMOB.

Ob6Lme 3aKOHOMepPHOCTM (MpaBuna) 3BOMKOUMKN. [lpunyun cmenst ynxyuil.
HeobpatumocTb 3Bonoumn. AganTmBHas pagvaumsd. HepaBHOMeEpPHOCTb TeMIOB
3BONOLMMN.

JleMoHCTpanun

MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, . Mionnep, 3. leKKenb.

Tabnmupbl N cxeMbl: «PUNOreHETUYECKUI PAA, NOLIAAN», «APXEONTePUKC»,
«3Bepo3ybble  Awepbl»,  «CTerouedanbl»,  «PUHMOPUTBI»,  «CeMeHHble
ManopoTHUKK», «buoreorpagumyeckme 30Hbl 3emaun», «[pend KOHTUHEHTOBY,
«PefnnKTbl», «Haya/lbHble CTaguuM 3MOPUOHAILHOrO PasBUTUA  MO3BOHOYHbIX
XXMBOTHbIX», «[OMONMIOrNYHbIE W  aHa/IOTMYHble  OpraHbl», «PYAUMEHTbI»,
«ATaBu3MbI», «XpPOMOCOMHble HAabOpbl YenoBeka W LUMMMaH3e», «[ fiaBHble
HarnpaBneHNsa 3BONOLUNNY», «OBLLIME 3aKOHOMEPHOCTW 3BOJIOLINN.

OO6opyaoBaHMe: KOMIMEKUMKN, Tepbapun, MYNSXW KCKOMAaeMblX OCTATKOB
OpraHn3mMoB, MyNSXKWU FOMOJIOTUYHbIX, aHaIOrNYHBIX, PYAVMEHTapPHbLIX OPraHoB U
aTaBM3MOB, KOJIEKLMN HACEKOMbIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuyHble runoTesbl MPOUCXOXKAEHUS XXU3HM Ha 3emnie. ABMOreHes wu
naHcrnepmums. [loHay4Hble NpeAcTaBeHns 0 3aPOXKAEHUN XXU3HWN (KpeauyoHN3M).
['MnoTe3a NOCTOAHHOIO CamMo3apOXKAEHUA XKN3HU 1 € ONpoBepXXeHne onbiTamu .
Peaw, /1. CnannaHuaHu, f1. Mactepa. MponcxoxaeHne XXn3Hm n actpoburosorus.

OCHOBHbIE aTansl HeopraHM4eckKoim 3BOJIIOLMN. [MnaHeTapHas
(reonorvnyeckas) aBonoUMA. XUMMUYECKas 3BOMOUMA. AOMOreHHbIA CUHTE3
OpraHMYecKMx BeLLlecTB M3 HeopraHudeckmx. OnbiT C. Mwunnepa u . FOpu.
Ob6pa3oBaHne MofMMepPOB K3 MOHOMepoB. KoauepsaTHas runotesa A. .
OnapuHa, runoTesa nepsuyHOro 6ynboHa k. XongeHa, reHeTMYecKas runoresa
. Ménnepa. Pnbosumbl (T. Yek) u runotesa «mupa PHK» Y. unbéepra.
dopmMmpoBaHNe MeMOPaH 1 BOSHUKHOBEHME MPOTOK/ETKN.

Wctopua 3emnnm - meTofbl €€ u3yveHus. lIckonaemble opraHuyeckue
ocTatki. [eoxpoHonorma wu eé wmetofdbl. OTHOCWUTENbHAsA W abCoMoTHas
reoXpoHosiorus. ['eoxpoHonornyeckas LWKana: 30HbI, 3pbl, NEPUOAbI, INOXN.



HavanbHble 3Tanbl OpraHWYeckon 3Bonouun. [losBfeHMe W 3BOMOLMSA
MepBbIX K/IETOK. IBONHOUMA MeTabonm3ma. BO3HVMKHOBEHME MEPBbIX 3KOCUCTEM.
CoBpeMeHHble MUKPOOGHbIe BUONNEHKM KaK aHaor NnepBbiX Ha 3eMsie CO0OLLECTB.
CtpomartonuTtsl. NMpokKapnoThbl U 3yKapuoThl.

MponcxoxkaeHne aykapnoT (CMMOKUOreHes). IBO/OLMOHHOE MPOUCXOXKAEHNE
BUPYCOB. [1pONCXOXKAEHNEe MHOTFOK/IETOYHbIX OpraHn3MoB. BO3HMKHOBEHME
OCHOBHbIX Ipynn MHOMOKNEeTOYHbIX OPraH1U3MoB.

OCHOBHble 3Tanbl 3BOMOUMM BbICLUMX pacTeHUA. OCHOBHblE apoMOpPdO3bl
pacTeHuid. Bbixof pacTeHWid Ha cyuwly. [losiBneHWe CMNOPOBbIX PAacTEHUIA U
3aBoeBaHMe UMW cywn. CeMeHHble pacTeHus. [TpoMCXOXAEeHWE LBETKOBbIX
pacTeHUA.

OCHOBHble 3Tanbl 3BOMOUNUMA XMBOTHOrO Mupa. OCHOBHble apoMopdo3bl
XVBOTHbIX. BeHpcKas (hayHa. KeMOpUIACKMIA B3pbIB — MOAB/IEHWE COBPEMEHHbIX
TUNOB. epBble XOPAOBbIe XXMBOTHbIE. YKM3Hb B BOAE. DBOMOUMA MO3BOHOUHBIX.
MponcxoxaeHne amubunin n pentunnin. TPONCXOXKAEHNE MMIEKONUTAOLWMX W
ntuy. MpuHUMN  KaoyeBoro apomopdgosa. OcBoeHWe 6eCro3BOHOYHLIMU 1
MO3BOHOYHBIMW YKMBOTHBIMM CYLLW.

Pa3BuTME XM3HM Ha 3emsie Mo 3pam M nepuogam: apxei, MnpoTepo3oMu,
Naneo3oi, Me3030i, KalHO30M. O6Llas  XapakTepucTMka KaMmaTa MU
reosiornyecknx npoueccos. llosBreHe M pacuBeT XapaKTepHbIX OpraHM3MOB.
YrneobpasoBaHue: ero ycioBus v BINAHWE Ha ra3oBblil COCTaB aTMOCHepb!.

MaccoBble BbIMMPaHUA — 3KOOMMYECKME KPU3MChI MPOLLIOro. MNpuynHbl 1
CNeACTBMSA MacCOBbIX BbIMMPaHMiA. COBPEMEHHbIA 3KOMOTMYECKUIA KPU3KUC, ero
ocobeHHOCTW. [Mpobnema coxpaHeHNs bruopasHoobpasmns Ha 3eme.

CoBpemeHHaa cucTema OpraHM4eckoro mupa. MpuHUMNbl Knaccugukaymm
opraHn3moB. OCHOBHbIe CUCTeMAaTMYeCKne rpynmbl OpraHM3MoB.

JlemoHcTpanuu

MopTpeTbl: ®. Pean, J/1. CnannaHuaHu, J1. MNactep, N. . MeuHukos, A. .
OnapuH, K. XongeiH, I'. Ménnep, C. Munnep, I'. KOpn.

Tabnmubl 1 cxemMbl: «Cxema onbiTa ®. Pegn», «Cxema onblita J1. [Nactepa no
N3YYeHUI0 CaMOo3apoXKaeHUa XU3HU», «Cxema onbita C. Munnepa, I'. FOpu»,
«OTanbl  HEOPraHW4Yeckom  3BOMOLUMM»,  «[ €OXPOHOMOrMYecKas  LLKana»,
«HayasibHble 3Tanbl OpraHNYeckor 3BosIIOUUMY», «Cxema 06pa3oBaHUs 3yKapunoT
NyTéM cumbuoreHesa», «CucTema >XMBOM npupodbl», «CTpoeHuWe BUpyca»,
«Apomopo3bl  pacTeHnn», «PUHMOPUTLI», «OAHOKNETOUYHbIE BOLOPOCUY,
«MHOrokneTouHble Bogopocn», «Mxu», «[1anopPoTHUKU», «[ 0/I0OCEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWUil», «Cxema pa3BUTUA XXMBOTHOMO
Mupa», «ApoMOopto3bl XMBOTHbIX», «[llpocTelime», «KUWeyHONoNoCTHbIEY,
«[1lnockKue yepBu», «YneHncToHormne, «PbIbbI», «3eMHOBO/HbIEe»,



«[pecmbiKatowpecs», «lMTuubl», «Mnekonutawowme», «Pa3BUTME XU3HU B
apXencKou ape», «Pa3BUTUE XWN3HW B MPOTEPO30MNCKOIN 3pe», «Pa3BUTUE XKMU3HUN B
Mase030MCKOM 3pe», «Pa3BUTME XKU3HN B ME3030MCKOIN 3ape», «Pa3BuUTUe XKU3HWN B
KallHO30MCKOM ape», «COBPEMEHHAs CUCTEMA OPraHMYecKoro Mmmpas.

Ob6opyaoBaHue: repbapuyt  pacTeHUA  pPas/IMUHbIX OTAEN0B, KOMEKUMN
HaCeKOMbIX, B/Ia&XKHbIE MpenapaTtbl XXMBOTHbLIX, PAKOBMHbI MOJITKOCKOB, KOMJIEKL MK
WTNOKOXMX, CKeNeTbl MO3BOHOYHBbIX >XMBOTHbIX, uYydena MTWL, W 3BeEpew,
KONNeKUMM OKaMeHeNoCTel, MOMe3HbIX WCKOMAEMbIX, MYNSXKN OpraHU4ecKux
OCTaTKOB OpraHu3MOoB.

BupryaabHaa Jabopatopuasi paGora «MogennmposaHue  OnbITOB
Mwunnepa—HOpu No n3yyeHUto abMOreHHOro CMHTE3a OPraHNYeCKNX COeMHEHWI B
MepPBUYHOI aTMoCepe.

JlaGopaTopHasi pa6ora «/I3yyeHMe WM OMNMcaHMe WCKOMaeMbIX OCTATKOB
[PEBHMX OpraHn3MoB».

IlpakTHueckasi padora «l/I3yyeHMe OCOOGEHHOCTeM CTPOEHUSA pPacTeHWiA
Pa3HbIX OTAEN0B.

IpakTuueckas padora «l/13yyeHne 0COOEHHOCTEN CTPOEHUSA MO3BOHOUYHbIX
YXNBOTHbIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pasfenbl 1 3a4a4m aHTponosorun. Metoasl aHTPOMOMOTUN.

CTaHOB/MIEHVE MpPeLCTaBNeHUn O MPOUCXOXAEHUM YefioBeKa. PennrnosHble
B0O33peHuns. COBpeMeHHbIe Hay4Hble TEOPUMN,

CXO0ACTBO YenoBeka € XMBOTHbIMU. CUCTEMATUYECKOE MOJIOXKEHWNE Ye/lI0BeKa.
CBuaeTensCTBa  CXOACTBA  YefioBeKa C )KMBOTHbIMW:  CPaBHUTE/IbHO-
MOP®0/IOrNYECKNe, 3aMOPUOSIOrnNyecKue, (h131010ro-61MOXMMUYECKUE,
nosefeHYeckne. OTNINYMSA YeNOoBEKA OT XKMBOTHbIX. MPAMOX0XKAEHME N KOMMJIEKC
CBAA3aHHbIX C HUM MpPWU3HaKOB. Pa3BuUTME FO/I0BHOrO MO3ra M BTOPOR CUMHA/IbHOM
CUCTEMBI.

[BmxyLine cunibl (PakTopbl) aHTPOMoOreHesa: 61UONOrMYeckmne, coumnabHbIe.
COOTHOLLEHME BMONOTMYECKUX U COLMaIbHBIX (PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTafMW aHTponoreHesa. PaHHWe 4enoBekoOOpasHble 06e3bsHbI
(MPOKOHCY/bI) 1 paHHMe MOHTUAbI — 00LLMe NPeaKn YenoBeKoobpasHbIX 00e3bsH U
nofen. ABCTpalonUTeKn — ABYHOrve Npeaku ntofein. Yenosek ymesnblid, nepsble
N3roTOBNEHNSA OpyaniA Tpyda. YenoBek NpsAMOXOAALWMA 1 MePBbIiA BbIXOL NtOMeN
3a npegfenbl  Apukn. Yenosek rergensbeprckuii  —  obwni  nNpefok
HeaHJepTa/IbCKOro YesioBeKa M YesioBeka pasymMHOro. Uenosek HeaHZepTa/bCKUi
Kak BWA NIOLEA XOM0o4HOro Knumata. YenoBek pasyMHbli COBPEMEHHOro TUMa,
[EHVUCOBCKMIA  YeNloBEK, OCBOEHME KOHTUHEHTOB 3a npefenamn  AGQpUKN.
ManeoreHeTMKa 1 NaneoreHoOMM1Ka.



JBO/IIOLMA COBPEMEHHOIO 4YesioBeKa. ECTeCTBEHHbI OTOGOP B NOMynaumsax
yenoBeka. MyTauUMOHHBIN npouecc M noaMMopgnsmM. MonynsaunoHHbIE BOJIHBI,
Apeid reHos, murpaumsa v «3ggeKkT ocHoBaTeNs» B MOMYNAUUAX COBPEMEHHOrO
Ye/loBEKa.

Uenoseyeckne pacbl. [loHATME O pace. bonbline packl: eBponeongHas
(eBpasuiickas),  aBCTpasio-HerpovaHas  (3KkeBatopuasibHasl),  MOHrO/IonAHas
(asnatcko-amepukaHckas). BpemMa u nyTW paccefieHMs 4YenoBeka Mo MJaHeTe.
EAMHCTBO  4enoBeyecKUxX pac. HayyHad  HecoCTOATe/NIbHOCTb  pacu3ma.
MpncnocobseHHOCTb  YenoBeKa K PasHbIM  YCNOBMAM  OKPY>KAKOLLEN cpefbl.
BnvsHue reorpaduyeckor cpefbl U Aperda TreHOB Ha MOPGOIOrni u
(h13monorunio YenoBeka.

MexaucumnanmHapHole  metodbl B (hm3mdeckoi  (BMOIOrMYecKoin)
aHTpornosornn.  3BOJIOLMOHHAA  aHTpOMosiorMa 1 NaeoaHTPONosorna
YesIoBeYeCKMX nonynauui. buocoumanbHble MUCCnefoBaHMs NPUPOAbI YesloBeKa.
VccnepoBaHvie KO3BOMOLMM BMONOTMYECKOr0 1 COLMabHOMO B YEOBEKE.

JleMoHCTpauun

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHckuid, M. M. Nepacmos.

Tabnmupl 1 cxembl: «MeTofbl aHTPONOMOrMN», «I"0NOBHOW MO3I YeN0BEKa,
«YenoBekoobpasHble 006e3bsHbI», «CKeneT u4enoBeka W CKeNeT LUMMMaH3e»,
«PyMMEHTbI U aTaBU3MbI», «[BUXYLLME CU/bl aHTPOMNOreHe3a», «3BO/HOLMOHHOe
PEBO  4YenoBeKa», «ABCTPa/iONUTEK», «YenoBek  yMenblit»,  «Yenosek
MPAMOXOAALLMIA», «[JeHUCOBCKUIA YenoBek» «HeaHaepTanbLbl», «KpoOMaHbOHLIbI»,
«[peakn yenoBeka», «3JTanbl 3BO/THOLNN YeoBeKa», «Pacbl Ye/I0BEKa».

O6opyaoBaHMe:  MYNHKM  OKaMeHeslocTeld, NpeAMeTOB  MaTepuasibHOWA
KynbTypbl MPeAKoB  4enoBeka, penpogykuun  (dortorpadun) KaptmH ¢
MUMONOrMYECKUMN N OUBNENCKMMUN  CHOXXETAMU  MPOUCXOXKAEHUSA  YeNOBEKa,
(hoTorpadmv Haxo[oK MCKOMaeMbIX OCTATKOB Ye/IOBEKA, CKENeT YesIoBeKa, MOAE/b
yepena 4enoBeka M Yepena LUMMMaH3e, MOAEeNb KUCTU YesioBEKa U KUCTU
LUMMMaH3e, MOJeNn Topca NPeAKOoB Ye/loBekKa.

JlaGopaTtopunass paGora «/I3yyeHVe O0COOGEHHOCTe CTPOEHUS CKeneTta
4e/lI0BEKa, CBA3AHHbLIX C MPAMOX0XAEHNEeM.

IpakTHyeckasn padora «/13yyeHre 3KOMOrMYeCKMX afanTaLin YenoBeKa.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpeaoi

3apoxaeHue n passuTture akonoruu B Tpygax A. N'yméonbara, K. ®. Pysbe,
H. A. CeBepuoBa, 3. l'ekkend, A. TeHcnn, B. H. Cykauésa. Pa3fenbl 1 3agaun
aKonoruun. Cea3b 3KONOrUKU ¢ ApYrMMn HayKamu.



MeToabl 3konoruun. lonesble HabMOAEHUA. DKCMEPUMEHTbI B 3KOMOTUW:
npupogHble ¥ nabopatopHble. MogenvmpoBaHue B 3KOMOTMK.  MOHUTOPUHT
OKPY>KatoLLIEW Cpefibl: NOKa/IbHbIN, PErnMoHasibHbIA U rNo6anbHbIN.

3HauyeHne  3KOMOTMYECKUX  3HAHWIA  ANA  4YefioBeKa.  IKOM0rmyeckoe
MMPOBO33PEHNE KaK OCHOBa CBfA3el 4YesioBevecTBa C npupogon. dopmmposaHue
3KOJIOTUYECKOWN KY/bTYPbl M 3KOIOMMYECKOW FPaMOTHOCTU Hace/leHuns.

JleMoHCTpanun

MopTtpeTbl: A. T'ym6onbar, K. ®@. Pynbe, H. A. Ceepuos, 3. 'ekkenb, A.
TeHcnun, B. H. Cykaués.

Tabnuupl 1 cxembl: «Pa3genbl akonorum», «MeToapl 3Komormm», «Cxema
MOHUTOPMHIa OKPY>KatoLLEein cpefbl».

JlaGopaTtopnass  paGora  «l/I3yyeHue MeTOJ0B  3KOJIOTUYECKMX
nccneaoBaHuin».

Tema 7. Opranusmsl U cpea OOUTAHUS

JKonormyeckme akTopbl 1 3aKOHOMEPHOCTK UX aeincTeudA. Knaccudukaums
3KOJIOTMYECKMX (haKTOPOB: abMOTMYECKME, BUOTUYECKIME, aHTPONOreHHble. ObLume
3aKOHOMEPHOCTW [eNCTBUA 3KoMornyeckmx aktopos. lMpasuno muHumyma (K.
LLinpeHrens, HO. JIMbux). TonepaHTHOCTb. IBPUOWOHTHbIE M CTEHOOUOHTHbIE
OpraHu3Mbil.

AbnoTtunyeckme qaktopbl. CBeT Kak 3KOMOrMYecku daktop. [eicTeume
pasHbIX Y4aCTKOB CO/IHEYHOrO CreKTpa Ha OpraHuM3mbl. DKOMOrMYeckue rpynmbl
PaCTEHUA WM >KMBOTHbIX MO OTHOLUEHWIO K CBeTy. CurHasbHas posib CBeTa.
doTonepmoaunsm,

TemnepaTypa Kak 3KOMOrMyecknin aktop. [eicTBve TemnepaTypbl Ha
opraHusmbl. OMKMNOTEPMHbIE N TOMOMOTEPMHbIE OPraHn3Mbl. IBPUTEPMHbIE U
CTEHOTEPMHbIEe OpraH3Mmbl.

BnaXHOCTb Kak 3KOMOrmyeckmin aktop. [pucrnocobneHns pacTeHuin K
NoAAepKaHNo BoAHOro GanaHca. Knaccuimkaums pacTeHUA Mo OTHOLLUEHUIO K
Boge. MprcnocobneHns XMBOTHbLIX K U3MEHEHWNIO BOAHOTO peXxuma.

Cpefbl 06MTaHMS OpPraHM3MOB: BOAHasi, Ha3eMHO-BO3[YLLHas, MOYBEHHas,
rnybuvHHas  MOAMOYBEHHAs,  BHYTPUMOPraHuM3meHHas.  PUNKO-XUMUYECKME
0COGeHHOCTN cpen, 06uTaHUS opraHu3amoB. [lpucnocobneHns opraHM3MoB K
YKN3HW B pa3HbIX cpefax.

Buonornyeckne puTmbl. BHelWHWE W BHYTPeHHWE pUTMbl. CyTOYHblE U
roguyHble puUTMbl. MPUCNOCO6IEHHOCTL OPraHM3MOB K CE30HHbLIM M3MEHEHUAM
YCNOBUIA XN3HN.

YKn3HeHHble  (hOpMbl  OpraHu3MoB. T[TOHATME O >KU3HEHHOW  opwme.
YKn3HEHHbIe POPMbI PACTEHWIA: AepeBbS, KYCTapPHUKM, KYCTapHUYKW, MHOTOMIETHME



TpaBbl, OAHOMETHME TpaBbl. YXU3HEHHblEe (OPMbl XXMBOTHbLIX: TUAPOOVOHTHI,
re06MoHTbI, a3POO6MOHTLI. OCOBEHHOCTI CTPOEHNSA 1 06pasa XN3HW.

buotuyeckme  paktopbl.  Buabl  GMOTMYECKMX  B3aMMOLENCTBUMN:
KOHKYPEHUMSA, XULLHNYeCTBO, CMMOMO3 1 ero ¢opMbl. MNapasutusmM, Koonepauus,
MYTYyasin3M, KOMMeHcann3M (KBapTMPaHTCTBO, HaX/1ebHNYeCTBO). HeTpodgmyeckue
B3aumogencTema  (Tonuueckue,  Qopuyeckne,  (abpuyeckmne).  3HayeHume
OMOTUYECKMX B3aMMOLENCTBUA AN  CYLLEeCTBOBAHMA OpPraHM3MOB B cpefe
06uTaHMA. MPUHLMMN KOHKYPEHTHOIO UCKHOYEHMS.

JdeMoHCcTpaIMuA

Tabnuubl N CXeMbl: «3Konoruyeckme MakTopbl», «CBETOBON CMEKTP»,
«OKONOrMYECKMe TPYMMbl XXMBOTHBIX MO OTHOLUEHUIO K CBETY», «Ten/OKPOBHbIE
XXMBOTHbIE», «XOMOAHOKPOBHbIE XXMBOTHbIE», «®PU3MOMOrNYECKNe aganTaumm
XXUBOTHbIX», «Cpefbl 00UTaHWA OPraHU3MoB», «BKONOrNYecKkne PUTMbI»,
«KM3HEHHbIE  (DOPMbI  PacCTeHWUA»,  «KM3HEHHbIE  (HOPMbl  XKMBOTHbIX»,
«DKOCUCTEMA LLUMPOKOMCTBEHHOTO Jleca», «9KOCUCTEMA XBOWHOTO fieca», «Lienwu
MUTaHNA», «XULHNYECTBO», «[llapasutuam», «KOHKypeHUus», «CUMON03»,
«KOMMeHcann3m».

O6opyaoBaHMe: repbapun PacTeHUn U XMUBOTHbIX, MPUCMOCOBNEHHBIX K
BMIUAHUIO Pa3/INYHbIX 3KOMOMMYECKMX (hakTopoB, repbapun CBETONHOOMBLIX,
TeHeNtOMBbLIX N TEHEBbLIHOC/IMBLIX PACTEHWIA, CBETONHOOMBbIE, TeHeNOOMBbIE U
TeHeBbIHOC/IMBblE KOMHATHbIE pacTeHUs, repbapun 1 KONNeKuumn Tensiotobmssbix,
3MMOCTOMKNX, MOPO30YCTOMUMBBLIX PAacTEHWUIA, Yy4yena NTULL, U 3Bepeit, repbapuu
pacTeHuid, OTHOCALLMXCA K rurpodmTam, Kcepogutam, mMe3ouTam, KOMHATHbIE
pacTeHus AaHHbIX TPy, KOMEKUUN XKMBOTHBIX, 0OMTalOWMX B pasHbIX cpefax,
rep6apMm 1 KOMNEKUUM pacTeHWd W XKUBOTHbIX, 06/afatolmx YepTtamu
MPUCMOCO6/IEHHOCTN K CE30HHLIM W3MEHEHMSIM YCMOBUIA KM3HW, repbapumn u
KONNEeKUMM PacTEHUA N XKMBOTHBIX PasIMUHbIX YKMU3HEHHbIX (DOPM, KOMNEeKUMM
YXMBOTHbIX, Y4aCTBYHOLLMX B Pa3IMUYHbIX OUOTUYECKMX B3aMMOAENCTBUSAX.

JlaGopaTtopnass padora «BblfBneHMe npucnocobneHnii opraHM3MoB K
B/IMSAHWIO CBETa.

JlaGopaTtopnasi padora «BblfBneHMe npucnocobneHnii opraHM3MoB K
B/IMSHUIO TEMMEPATYpPbI».

JlaGoparopHuass paGora «AHATOMWYECKME OCOOGEHHOCTU PacTEHUA U3
pasHbIX MeCT 06UTaHMA».

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOMOrMYecKe  XapakTepucTukum  nonynduymun.  llonynaums  Kak
buonorunyeckas cuctema. Posib HEOLHOPOLHOCTU CPeAbl, (PU3NYECKUX BapbePOB U
0C06eHHOCTEN 6roorny BULOB B (hOPMMUPOBAHM MPOCTPAHCTBEHHOWN CTPYKTYpbI
nonynaumi. OCHOBHble MoKasaTesnin MONynsauMn: YMUCNEHHOCTb, MOTHOCTD,



BO3pacTHas W MnonoBas CTPYKTypa, POXKAAEMOCTb, MNPUPOCT, TeMn pPoCTa,
CMEPTHOCTb, MUTpaLna.

JKosnormnyeckaa CTpyktypa nonynsaumu. OueHKa YMCNeHHOCTM nonynauum.
AvHamunka nonynaumm u eé perynauma. buotmueckuii noTeHuman nonynauuu.
MopenvpoBaHue AUHaMUKN nonynauun. Kpreble pocTa YMCIEHHOCTM Nonynsauuu.
KpuBble BbDKMBaHWA. Perynsuus 4YMCMeHHOCTW NOMynaunin: ponb (HakTopos,
3aBUCALLMX U He 3aBUCALLMX OT MIOTHOCTU. DKONOTMYeCKue cTpaTermm Buaos (r- v
K-cTparerun).

MoHATME 06 3Konornyeckorm Huwe suga. MectoobutaHue. MHoromepHas
MOAENb 3KONMOrMYecko Huwm k.M. XaTumHCOHa. Pa3mepbl 3KOMOrMYeCKOMn
HULWW. MoTeHUMaIbHaa 1 pean3oBaHHaa HULLIN.

Bug kKak cuctema nonynauuid. Apeanbl BMAOB. Buabl U X XU3HEHHble
CTpaTerun. AKOOrMYecKne IKBUBAIEHTI.

3aKOHOMEpPHOCTU MOBEAEHUS W MUrpaumid  XXMBOTHBIX. Buonorunyeckme
NHBAa3NN Yy>KepoaHbIX BUAOB.

JleMoHCTpauun

MopTpeT: XK. . XaTUMHCOH.

Tabnuubl 1 CXeMbl: «IKOJIOTUYECKME XapPaKTEPUCTUKMU  NOMyNIALMmn»,
«[lpocTpaHCcTBEHHAaA  CTPyKTypa  nonynauyum», «Bos3pacTHble  nupamunibl
nonynaunmn», «CKOpPOCTb  3ace/ieHNsa  MOBEPXHOCTM  3eMAn  pas/IMyHbIMU
opraHusaMamm», «Mogesb 3KONOrnmyeckom HUWm K. V. XaTunmHcoHa».

O6opyaoBaHue: repbapumn pacTeHW, KONIEKLMU XXUBOTHBbIX.

JlaGopaTtopuass  padora  «[1puUCNOCOGNEHNS  CEMSH  pacTeHUd K
pacceneHunIo».

Tema 9. Ikos0rusi c000IECTB. IKOJIOTHIECKHE CUCTEMBI.

CoobuyectBa opraHu3MoB. BbuoueHO3 © ero cTpyktypa. CBA3n MeXay
opraHu3mamu B 6MOLIEHO3E.

Jkocuctema Kak OTKpbiTas cuctema (A. K. TeHcnn). PYHKUMOHA/bHbIE
GNOKM OpraHM3MoB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, PefyLEHTbI.
Tpodmueckme ypoBHW. Tpoduyeckne uUenn u ceTn. ABMOTUYECKME BGNOKK
aKocucTeM. [MouBbl 1 UMbl B 3KocUcTeMax. KpyrosopoT BeLLECTB U NMOTOK 3Hepruu
B 9KOCUCTEME.

OCHOBHble  MoOKasaTenu  3KocucTeMbl.  buomacca ¥ nNpoayKums.
JKonornyeckme nNupaMmmnibl Ynces, Giomacchl U 3HEPTUN.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @ayxmyayuu.
HanpaBnieHHble 3aKOHOMEpPHbIE CMeHbl COO0OLLeCTB — CyKueccuu. epBuYHbIE U
BTOPMYHbIE CYKLECCUM W UX MNPUYMHbL. AHTPOMOreHHble BO3AENCTBUA Ha
cykueccun. KnmmakcHoe coobLectso. briopasHoobpasue v nosHoTa Kpyrosopora
BeLLECTB — OCHOBa YCTOMUYMBOCTM COOOBLLIECTB.



[NpunpogHble 3KOCUCTEMbI. Dxocucmemovl 03€p U pex. IKocucmemvl Mopel u
okeanos. Jdxocucmemvl myHép, Jecoe, cmenezZ, nyCniblHb.

AHTPOMOreHHble 3KOCUCTEMbI. ArpoakocucTemMa. ArpoueHos3. Pasnnyms
MeXXay aHTPONOreHHbIMWN U NPUPOAHBLIMI 3KOCUCTEMAMMN.

Yp6oskocuctembl. OCHOBHble KOMMOHEHTbI Yp6o3kocucTtem. ["opoackas
nopa © ayHa. CuHaHTpOMM3auUMa TOPOACKOM (hayHbl. Buonorunyeckoe wu
X034MCTBEHHOE 3HaYeHMe arpo3aKoCUCTeM N YPOOIKOCKUCTEM.

3aKOHOMepHOCTY (POPMMPOBaHUSA OCHOBHBIX B3aMMOLENCTBMIA OPraH1M3mMoB B
aKocuctemMax. Ponv kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 6 yHKYuoHUposanuu sxkocucmem. NEPEHOC IHEPTNUN U BELLECTB Mexay
CMEXHbIMM 3KOCUCTEMAMU. Y CTONYMBOCTb OPraHNM3MOB, NOMy/AUUA U 3KOCUCTEM
B YC/IOBUAX €CTECTBEHHbIX M aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanusmol 6030€elCmeusl 3a2p}13’H€Hu1:2 PAaA3HbLX munoe HA
Cy60p2aHu3MeHHOM, OpPSAHUSMEHHOM, NONYJIAUYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOB6bl oKoJlocu4ecKoco HOPMUPOBAHUA AHMpPONOSEHHO2CO0 8030€eliCcmeusl.
MeToA0M10rNs MOHUTOPUHTA eCTECTBEHHBIX U @aHTPOMOTeHHbIX 3KOCUCTEM.

JleMoHCTpauumn

MopTpeT: A. XK. TeHcnn.

Tabnmupl 1 cxembl:  «CTpykKTypa  6MOLEHO3a»,  «JIKOCUCTEMA
LLUMPOKO/SINCTBEHHOIO fleca», «QKOCUCTEMA XBOMHOr0 fleca», «PyHKLUMOHabHbIE
rpynnbl OpraHM3MoOB B 3KOCUCTEMe», «KpyroBOpOT BELIECTB B 3KOCUCTEME®,
«Llenun nuTaHnsa (NacTouwHas, AeTPUTHaA)», «IKONOrMYeckas nupammaa Yncens,
«3JKOMOrnyeckas nupammaa 6uomacchbl», «3KON0orMyeckas nupammaa Heprum»,
«O6pasoBaHmne 60n10Ta», «lepBryHasa cykueccus», «BocctaHOBNEHME fieca nocse
noXxapa», «3KocucTema o03epa», «ArpoLeHo3», «KpyrosopoT BELLECTB U MOTOK
3HEPrum B arpoLieHo3e», «Mpumepbl ypOO3IKOCUCTEMY.

O6opyaoBaHue: repbapun pacTeHNA, KOMNEKLUMN HACEKOMbIX, Yydena NTuL, 1
3Bepen, repbapun KynbTypHbIX 1 AUKOPACTYLLMX pacTeHWI, akBapuym Kak Mofenb
3KOCUCTEMbI.

IIpakTuyeckas padora «/3yyeHne 1 onmcaHne ypo0o3aKoCUCTEMbI.

JlaGopaTtopHnasi padora «/3ydeHne pa3HOOOpa3nsi MESIKUX MOYBEHHbIX
YNIEHUCTOHOTMX B Pa3HbIX IKOCUCTEMAX.

DKcKypeusi «KCKYPCUA B TUMMUYHBIA GuoreoueHo3 (B Aybpasy, 6epesHsik,
e/IbHUK, Ha CYXOA0/bHbIA NN NOMMEHHbIV YT, 03ep0, 60/10TO)».

IKCKypeust «IKCKYPCUS B arposkocuctemy (Ha none wam B TENJUYHOE
XO035IMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

Buocthepa — obuennaHeTapHasd 060n04ka 3emnn, rae CyLWecTBYeT WK
CyLLIeCTBOBasa XXM3Hb. Pa3BnTre npeAcTaBnieHnin 0 6uoctepe B Tpyaax 3. 3tocca.



YueHue B. . BepHaackoro o uocepe. Obnactn bruocgepb! 1 eé coctas. XKnBoe
BeLLEeCTBO Grocdepbl 1 ero PyHKUUN.

3aKOHOMEPHOCTW CyLlecTBOBaHNA Guocdepbl. OcobeHHOCTM Buocthepbl Kak
rno6anbHOM aKocucTeMbl. UHaMMYeCcKoe paBHOBecue B Grochepe. KpyroBopoThl
BELLLECTB 1 BUOreoXMMmYecKme UUKbl (yrnepoda, a3orta). PUTMUYHOCTbL SIBNEHWIA
B Grocdgepe.

30HasIbHOCTL  6uoctepbl. oHATME 0 6uome. OCHOBHble OMOMBI CyLUN:
TYHApPa, XBOHbIe Nleca, CMeLlaHHbIe 1 LUMPOKOIMCTBEHHbIE fleca, CTenu, caBaHHbI,
MYCTbIHW, TPONUYECKNE fleca, BbICOKOropbs. KNnmar, pacTuTesibHbIA 1 XXMBOTHBIN
MUP GUOMOB CyLLN.

CTpyKTypa 1 (OYHKLUMA XXMBbIX CUCTEM, OLiEHKA MX PECYPCHOr0 NoTeHLmana n
GrochepHbIX YHKLNNA.

JlemoHcTpanuu

MopTpeThbl: B. . BepHaackuid, 3. 3tocc.

Tabnmupl 1 cxembl: «I"eoctepbl 3emnn», «KpyroBopoT asoTa B MPUPoAe»,
«KpyroBopoT yrnepoga B npupopae», «KpyroBopoT Kuciopoga B NpUpoae,
«KpyroBopoT Bofbl B npupoge», «OCHOBHble 6UOMbI CyLLIM», «Knnmatuyeckme
nosica 3emnn», «TyHapa», «Taira», «CMmellaHHbIli nec», «LLIMPOKONNCTBEHHbIN
nec», «Ctenb», «CaBaHHa», «[yCTbIHA», «TPOMMUYECKNIA NeC».

O6opyoBaHue: repbapun pacTeHNn pasHbIX 6UOMOB, KOMNEKLMN XKNBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIaf cpeaa

SKONOrnYyecKne Kpusucbl M KX NpPUYMHbL. Bo3fdeicTBME YenoBeka Ha
buoctepy. 3arpsisHeHVMe BO3AYLIHON cpedbl. OxpaHa BO3dyXa. 3arps3HeHuWe
BOoAHOM cpefbl. OxpaHa BOAHbIX pecypcoB. PaspyuwleHne noysbl. OxpaHa
MOYBEHHbIX PECYPCOB. I3MeHeHMe KMMarTa.

AHTPOMNOreHHOe BO3AENCTBME HA PaCTUTENbHBIA N XXMBOTHbIA MUp. OxpaHa
PacTUTENIbHOTO W >XMBOTHOrO Mupa. OCHOBHble MPUHUWMbLI OXpaHbl MPUPOALI.
KpacHble KHuUrn. Oco60 oxpaHsemble npupoaHble Tepputopun  (OOTNIT).
BoTaHn4yeckme cagpbl 1 300/10rMYECKmEe NapKu.

OCHOBHble NPUHLMUMNLI YCTONYMBOIO PasBUTUS YenoBeyecTBa M NPUPOAbI.
PauvoHanbHOE  MpUPOAOMNONb30BaHNME M COXpaHeHWe  BMONOrM4Yeckoro
pasHoobpasmsa 3emnn. O6LWMe 3aKOHOMEPHOCTU [106a/1bHbIX 3KOMOrMYECKMX
Kpn3ncoB. OCO6EHHOCTW COBPEMEHHOIO KpM3nca 1 ero BepPOosiTHbIE MOC/eACTBUS.

Pa3BuTME METOAOB MOHWUTOPMHIa PasBUTUA  OMACHbIX  TEXHOTEHHbIX
npoueccoB. Cucmemuvie UCCIe008aHUSL nepexooa K pecypcocbepezaroujeil U
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
HaquHaﬂbele uH(ﬁOpMaL;MOHHble cucmemal, 05601’16'{1/1661}01/141/18 ()ocmyn K
umj)opmauuu nO COCMOSAHUIO OMOENbHbIX 6Uud06 u skocucmem. OcHoBbl



Kopeadurumayuu IKocucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
PeKOHCWlpyKMM}Z MOPCKUX U HA3EMHBIX 9KOCUCMEM.

JleMoHCTpanun

Tabnmupl M CXeMbl:  «3arpsasHeHue  atMmocdepbl»,  «3arps3HeHue
rmgpocdepbl», «3arpsasHeHne nouBbl», «[lapHUKOBbIA  adhhekT», «Oco60
OXpaHsieMble MPUPOAHbIE TEPPUTOPUM», «Moaenn ynpaBnsemMoro Mvupa.
O6opyaoBaHue: ¢oTorpaum OXpaHSEMbIX PaCTEHMI U XMBOTHbIX KpacHoi
KHUrK Poccuiickon deaepaunm, KpaCHON KHUMM permoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HNPEIMETA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyvarowmmMmncs nporpamm  cpegHero o6uwiero 06pasoBaHWA:  JIMYHOCTHbIE,
MeTanpeaMeTHbIE U MPeaMeTHbIE,

B CTPyKTYpe NNMYHOCTHBIX pe3ynbTaToB OCBOEHMSI MPOrpaMmMbl Mo 6MONOrnm
BblAe/fleHbl CNefytoLme COCTaBAoLWME: 0CO3HAHNE 00YyYatoLLMMUNCS POCCUINCKOM
rpaXX4aHCKON NMAEHTUYHOCTU — FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
M CaMOONpefeneHuto, wuanuuue momusayuu K  0OOYyYeHUIO  BMOMOrUN,
yerenanpasientoe paszeumue BHYTPEHHUX YOEXOEHWA NIMYHOCTM Ha OCHOBE
K/HOYEBBLIX LIEHHOCTENM W UCTOPUYECKUX TpaguuUMiA pasBuTUA GUMOMOrMYECKOro
3HaHWA, 2comosHocmb u cnocobrnocms 00YHaAIOLLMXCA PYKOBOACTBOBATLCS B CBOEN
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBbIMW  YCTAHOBKaMM, MPUCYLLMMWN  CUCTEME
6uonornyeckoro  06pa3oBaHUsl, Haauuue  npaocosnanus — IKONOrMYECKON
KY/bTYpbl, cnocobrocmu cmasums LENN N CTPOUTL XXU3HEHHbIE M/1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MPOrpamMmMbl Mo 6MOMOrNK AOCTUraKOTCA
B e4MHCTBE Y4eOHOMW MW BOCNUTaTE/IbHOM [AeATe/IbHOCTU B COOTBETCTBUM C
TPaAULNOHHBIMW POCCUACKMMUN COLMOKYNbTYPHBIMU, UCTOPUYECKUMU U LYXOBHO-
HPaBCTBEHHbIMM LEHHOCTSAMW, MPUHATLIMKA B OOLLECTBE MpaBuiaMu 1 HOpMamMu
MoBeAeHMs N CMOCOOCTBYIOT MpoLeccam CaMOMO3HaHWA, CaMOBOCMUTaHUS W
CaMOopa3BUTWSA, PasBUTUA BHYTPEHHEW MNO3NUUM  NINYHOCTM, MaTpMoTU3Ma U
YBKEHUS K 3aKOHY W MpaBonopsaKy, YenoBeKy Tpyda v cTapllemMy MOKOJSEeHWIO,
B3aMMHOI0 YBaXKEHWs, OEPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/efuio U
TpaaMumuaM MHOMOHaLMOHaNbHOro Hapoga Poccuiickoit deaepaummn, npupoge u
OKpY>KaroLLeli cpee.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Yy4yeOHOro npeameta «buonoruns»
[O/MKHbI OTpaXKaTb rOTOBHOCTb M CMOCOOHOCTbL 06YYatOLLMXCA PYKOBOACTBOBATLCS
COpMUPOBAHHOW BHYTPEHHEN MO3NLMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LLecTBa, PacLUMPEHNE YXMU3HEHHOMO
OnbITa W OMbITa AeATe/IbHOCTM B NPOLIECCE peasin3alm OCHOBHbIX HamnpaB/ieHWI
BOCNUTATENIbHON AeATeNIbHOCTI, B TOM YIC/E B YaCTW:

1) rpaIaHCKOro BOCIIMTAHUS:

CHOPMMPOBAHHOCTb MPaXKAaHCKOM NO31LMK 06YyYatoLLErocst Kak akTUBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCUMIACKOro 06LLECTBa;

OCO3HaHMe CBOMX KOHCTUTYLMOHHbLIX MpaB W 0653aHHOCTEN, YBaXKeHue
3aKOHa 1 NpaBonopsaKa;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM [eATe/IbHOCTM MNpu  CO34aHuK
YyUYebOHbIX MPOEKTOB, PELleHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHUM
BMONOrNYECKNX 3KCNEPUMEHTOB;

CMOCOOHOCTb  ONpefensTb COOCTBEHHYKD MO3MUMI0O MO  OTHOLUEHUO K
ABNEHNSAM COBPEMEHHOM YXXN3HWN U OOBACHATL €é;

YMEHNE YUnTblBaTb B CBOMX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOMO
B3aMMO/ENCTBUS NIOAEN C PasHbIMU YOEXAEHUAMU, KYNbTYPHbIMU LLEHHOCTAMM U
COLMaNbHBIM NOMOXEHUEM;

FOTOBHOCTb K COTPYAHMYECTBY B MpPOLECCE COBMECTHOMO BbIMOSTHEHUS
yyebHbIX, MNO3HaBaTeNbHbIX W WCCMEA0BATENbCKAX 3afa4y, YBaXKUTE/IbHOI0
OTHOLUEHMSA K MHEHWIO OMMOHEHTOB MNpPU 0O6CYXAEHWM CMOPHbLIX BOMPOCOB
OM0/IOTMYECKOr0 COflePXKaHUs;

FOTOBHOCTb K N'YMaHWTAPHOW W BOSIOHTEPCKOW AeATeIbHOCTY;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

cthopMMpPOBaAHHOCTb POCCUIACKOW rpaXKAaHCKo NAEHTUYHOCTN,
NaTpMoTU3Ma, YBaXXEHMSI K CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTU nepef
PoanHoi, ropAocTh 3a CBOM Kpail, CBOKO PofMHY, CBOW A3blK U KYNbTYpy,
MPOLL/OE U HacTosLLee MHOrOHaLMOoHaIbHOro Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHME K NPUPOLHOMY Hac/neauto 1 NaMsaTHUKaM Npupopbl,
AOCTVKEHMSM Poccum B HayKe, UCKYCCTBE, CMOPTe, TEXHONOTUAX, TPYAE;

CMOCOOGHOCTb OLIEHMBATb BK/a[, POCCUIACKMX Y4YE€HbIX B CTaHOB/EHWE W
pasBuTve OMONOrMK, MOHUMAHWUSA 3HAYeHWs OUOMorMM B MO3HAHWM 3aKOHOB
MPUPOALI, B XXM3HM Ye/ioBeKa U COBPEMEHHOMO 06LLECTBa;

naenHas yoexXaEHHOCTb, FOTOBHOCTb K CNyXXeHuto u 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

0CO3HaHMe AyXO0BHbIX LIEHHOCTEN POCCUINCKOro Hapoaa;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBEAEHWS;

CMOCO6HOCTb OLEHMBATL CUTYaUUIO U MPUHMMATb OCO3HaHHbIE PELUEHUS,
OPVEHTUPYSCb Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMW;

0CO3HaHWe NIMYHOr0 BKMaga B MOCTPOEHUE YCTOMNUMBOro ByayLLero;

OTBETCTBEHHOE OTHOLLEHVE K CBOMM POAUTENAM, CO3AaHNI0 CEMbM Ha OCHOBE
OCO3HAHHOIO MPUHATUA LEHHOCTE CEMEMHOM >XM3HW B COOTBETCTBUM C
TpaaMuusaMm HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLUEHME K MUpPY, BKIKOYas 3CTETUKY ObiTa, Hay4yHOro wu
TEXHNYECKOro TBOPYECTBa, CNopTa, TPY/Aa, 0OLLECTBEHHbIX OTHOLLEHWIA;

MOHMMaHVEe 3MOLMOHA/IbHOTO BO3AENCTBMS YXUBOW NPUPOAbLI 1 €€ LEeHHOCTMW;



FOTOBHOCTb K CaMOBBIPXEHWIO B pasHbIX BUAAaX WCKYCCTBA, CTPEMJIEHME
MPOSABNATL Ka4ecTBa TBOPYECKOMN IMUHOCTU;

S) ¢pusnyeckoro BocnuTaHus, (OPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIIMOHAJIIBHOI'O 6JIaFOHOJIy‘II/Iﬂ:

MOHMMaHVe W pealn3auMst 340pOBOro U 6e30nacHOro o06pasa >KM3HM
(3nopoBoe  nuTaHWe,  COOMKOLEHWE  TUTMEHWYECKUX MpaBuil U HOPM,
cOaNaHCMPOBAHHbIN  PeXXMM  3aHATMIA M OTAbIXa, perynspHas  Qusnyeckas
aKTVBHOCTb), OEepeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHOrO OTHOLUEHUS K
COBCTBEHHOMY (hM3MYECKOMY M NCUXMUYECKOMY 3[0P0BbLHO;

MOHMMaHVWe LEHHOCTM MpaBun  WHAMBUAY&/IbHOTO W KOJIJIEKTUBHOIO
6e30MacHOro noBefeHNs B CUTYaLMAX, YTPOXKAOLLMX 300POBbIO N XXU3HU NOLEN;

0CO3HaHWe MOCNeACTBUA U HEMPUATUA BPedHbIX MPUBbIYEK (YnoTpebreHus
a/TIKOr0/151, HAPKOTUKOB, KYpeHNs);

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHOMOMMYEeCKOn U COLMasbHOM
Hanpas/IeHHOCTW, CMOCOOHOCTb MHULMMPOBATL, M1IAHUPOBATL U CaMOCTOATE/IbHO
BbINO/HATL TaKyt0 AeATeIbHOCTb;

MHTEPEC K Pas/iMyHbIM cepam NpodeccuoHaibHON AedaTeNIbHOCTH, YMeHue
COBepLUaTb OCO3HaHHbIA BblIOOp Oyaylled npodeccun U pPean3oBbIBATH
COOCTBEHHbIE XXN3HEHHbIE MNJaHbl;

rOTOBHOCTb M CMOCOGHOCTbL K 06pa3oBaHMIO M CamMo0bpa3oBaHUKO Ha
MPOTSHXKEHNN BCEW XKN3HMU;

7) 3KOJI0TH4eCKOIr0 BOCIIMTAHMS:

3KOMOTrMYeCKM LienecoobpasHoe OTHOLUEHME K MNPUpofe KakK WCTOYHUKY
YW3HW Ha 3eM/e, OCHOBE eé CyLLLeCTBOBaHNS;

MOBbILLIEHNE YPOBHA 3KOMIOTMYECKOM Ky/bTypbl: NpUoGpeTeHne orbiTa
MNaHMPOBaHWS MOCTYNKOB W OLEHKM WX BO3MOXHbIX MOCNEACTBUAN A1
OKpY>KatoLLIEW cpefibl;

0CO3HaHWe rnobasbHOro XapakTepa 3KOMOMMYECKUX MPo6/eM U nyTein mx
peLleHmns;

CNOCOOHOCTL WMCMOMb30BaTb MNPUOOpPETaeMble MPU  U3YyYeHUM BUOIOTUK
3HAHUSA W YMEHWUA nNpU pelleHnr npobnem, CBA3AHHbIX C  pPauvoHasIbHbIM
NMPUPOAONO/bL30BaHNEM  (COGMOAeHMe  NpaBu/  MOBEAeHWA B MPUPOAE,
Hanpas/IeHHbIX Ha COXpPaHeHWe paBHOBECUS B 3KOCUCTEMax, OXpaHy BW[OB,
aKocucTem, brocgepsl);

aKTVBHOE  HenpuaTMe  [JeNCTBMIA, MPUHOCALUMX BpeL  OKpyXKatoLei
MPUPOAHOIA Ccpede, YMeHWe MNPOrHO3MpoBaTb HEGNaronpusTHbIE 3KOOrMYecKue
nocneAcTens NpeanpUHNMaeMbIX AeACTBA U NPeaoTBpaLaThb Ux;



Ha/M4me pa3BMTOro 3KOMOMMYECKOro MbILLIEHUS, KOMIOTMYECKON KynbTypbl,
onbITa [eAaTeNbHOCTH 3KOJIOTMYECKOM Harpas/IeHHOCTH, YMEHMS
PYKOBOACTBOBATLCA UMW B MO3HABaTe/lbHOM, KOMMYHUKATUBHON M COLManbHOM
MPaKTMKe, FOTOBHOCTU K YHYaCTUIO B NMPaKTUYECKON AeATe/lbHOCTU 3KOI0MMYECKOM
Hanpas/IeHHOCTY;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKM M OOLLECTBEHHOWN NPaKTUKW, OCHOBAHHOIO Ha Auasore
Ky/bTyp, CNOCO6CTBYOLLEr0 OCO3HAHMIO CBOEr0 MecTa B MOSIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM WM 4MTaTe/IbCKOM Ky/bTypbl Kak CpefcTsa
B3aMMOZENCTBUSA MeXAY N0AbMU Y MO3HaHWUA MUPa;

MOHMMaHMe Cneunpukn OUONOrMN KaK HayKu, OCO3HaHuA eé ponu B
(hopMMpOBaHMM  PaLMOHASIBHOrO Hay4HOro MbIW/IEHNS, CO34aHWUM  LeNOCTHOro
NpeacTaBneHns 06 OKpyXKatolwemM Mupe Kak O efMHCTBE NPUPOAbl, YesloBeKa U
06LLecTBa, B MO3HaHWM MPUPOAHBLIX 3aKOHOMEPHOCTE W pelleHnn Mpobem
COXpaHeHus NPUPOAHOro paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrUWN AN COBPEMEHHON LMBUIU3ALMN:
obecreyeHnss HOBOrO YPOBHS PasBUTUS MeAULMHbI, CO3AaHue MepcrneKTUBHbLIX
OMOTEXHOMOrNIA,  CNOCOGHbLIX  pellaTb  PecypcHble  MPo6/MeMbl  Pa3BUTUSA
4esI0BEYECTBa, MOMCKa NMyTeil BbIX0Aa M3 r106asibHbIX 3KON0rMYecKUX npobnem u
obecrneyeHns  nepexoga K  YCTOMYMBOMY  pasBUTMIO,  pauyoOHaIbHOMY
MCNONb30BaHNIO MPUPOAHBLIX PECYpCoB M (POPMMPOBAHMIO HOBbIX CTaH4ApPTOB
XW3HU;

3aMHTEPECOBaHHOCTb B MOJMYYEHUN OUONMOTMYECKUX 3HAHUI B LeNisX
MOBbIWEHNA 00Lled KyNbTypbl, €CTECTBEHHO-Hay4YHOW rpaMOTHOCTM, Kak
COCTaBHOM 4acTu (PYHKLUMOHa/IbHOM rpaMOTHOCTM 00y4arowmnxcs, HopMmpyemon
Mpy n3yyeHnmn buonoruu,

MOHVMMaHVe CYLLHOCTM METOZOB MO3HAHWSA, UCMOMb3YEMbIX B €CTECTBEHHbIX
HayKaX, CMOCOOHOCTM WCMOMb30BaTb MOJMyYaeMble 3HaHWA [N aHan3a U
0OBACHEHUA ABNEHUI OKPYXKatoLLEro Mypa v NPOUCXOAALLMX B HEM M3MEHEHWIA,
yMeHVe faenaTb OOOCHOBaHHbIE 3aK/MHOYEHMS HA OCHOBE HayuyHbIX (PaKToB U
NMEIOLLMXCA faHHbIX C Lie/blo NOMYyYeHUs JOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTL CaMOCTOATE/IbHO WUCMO/Ib30BaTb OMOMOrMYECKne 3HaHWA A1
peLleHmnsi Npo6nemM B peasbHbIX XXU3HEHHbIX CUTYaLKsIX;

OCO3HaHMe LIEHHOCTM Hay4yHOW [esiTe/IbHOCTU, FOTOBHOCTb OCYLLECTB/SATH
MPOEKTHYIO U UCCIe[0BATENIbCKYHO AeATeIbHOCTb UHANBUAYASILHO U B TPYNNE;

FrOTOBHOCTb M CMOCOOHOCTb K HEMpepbiBHOMY  00pa3oBaHUO U
caMo06pa3oBaHNi0, K aKTMBHOMY MO/lyYEHMIO HOBbLIX 3HaHWMI No 6uonornn B
COOTBETCTBUU C XKM3HEHHbLIMU NOTPEBHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS YyueBHOro npeameta «buonorus»
BK/IOYAIOT: 3HauMMble N8 (HOPMUPOBAHMS MUPOBO33PEHUS  0BYYaKOLLIMXCS
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHayUHble NMOHATWS, OTpaXKatoLime
LeNOCTHOCTb Hay4yHOW KapTWHbI MMpa W CneuuduKy MeTOA0B MO3HAHWS,
MCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEPruisi, sABeHne, Npouecc,
cucTeMa, HayyHbIid (hakT, NPUHLMM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccnefoBaHWe,  HabnofeHWe,  U3MEPEHWe,  IKCMEPUMEHT U ApYTUe);
YHUBEpCaNbHble Yy4yebHble AelicTBUS  (MO3HaBaTeslbHble, KOMMYHUKATVBHbIE,

PerynsiTuBHble), obecneymBatoLLme thopMmpoBaHue (hYHKLMOHa/IbHOA
rPamMOTHOCTM U COLMANbHOM  KOMMETEHUMM 0OYyYatoLMXCs;  CMOCOGHOCTb
06yyatoLLmXcs MCMOMb30BaTh OCBOEHHble MEXANCLMNNNHAPHBbIE,

MVWPOBO33PEHYECKME  3HAHWUA W YHMBEPCA/ibHble  Y4yebHble [AeACTBUA B
Mo3HaBaTe/lbHOM U COLManbHON NPaKTUKe.

B pesynbtate uM3yveHuss OGMONOrMA Ha YpPOBHE CpefHero 06LLero
obpa3oBaHMa Yy obyuvatouwleroca OyayT  cPOPMUPOBAHbI  MO3HABATE/IbHbIE
YHMBEPCa/IbHble YUYebHble [eNCTBUS, KOMMYHUKaTUBHbIE YHBEPCA/IbHbIE YYeOHbIe
[ECTBUA, PerynsTvBHble YHUBEPCa/ibHble Y4yeOHble [eiCTBMS, COBMECTHas
[eATeNbHOCTb.

MeTanpeAMeTHble pe3ynbTaTbl OCBOEHUS MpPOrpaMmbl CpPeAHEro o6LLero
06pa3oBaHmns LO/MKHbI OTPaXKaTb:

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMHA y‘leﬁHblMI/I MOo3HaABaTCJIbHBIMU
AEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CamMOCTOATE/IbHO  (pOpMynMpoBaTb M aKTyaiusmpoBaTb  Npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCNONb30BaTb MPU OCBOEHUWN 3HAHWI MPUEMbI JIOTUYECKOTO MbIL/IEHNS
(aHanu3a, cMHTe3a, CpaBHEHWS, KnaccumKkalmmn, 0606LLeHNS), pacKpbiBaTb CMbIC/T
BMONIOTNYECKMX NMOHATUIA (BbIAENATL UX XapaKTepHble MPU3HaKK, yCTaHaB/IMBaTb
CBA3U C APYTMMU MOHATUAMN);

onpeaensaTb LUenu [AeATeNbHOCTW, 3afaBas napameTpbl M KpUTepun unX
AOCTUDKEHUS, COOTHOCUTbL Pe3y ibTaTbl AeATe/IbHOCTU C MOCTaB/EHHbIMU LeNIAMMU,;

MCMoNb30BaTb BUONOrMYECKMe MOHATUA A1 0ObACHEHNS (PAKTOB U ABMEHNIA
YKNBOW NpMpoAbl;

CTPOWUTbL JIOTUYECKUe paccyxieHus (MHAYKTUBHbIE, AefLYKTVBHbIE, [0
aHasiorny), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
SABNEHUAX, (DOPMYNIMPOBATb BbIBO/bI 1 3aK/NHOYEHUS,

MPUMEHATb  CXEMHO-MOJeflbHble  CPeAcTBa  ANd  NpeacTaBneHus
CYLLIECTBEHHbIX CBSI3eil M OTHOLLEHWUIA B M3y4aeMblX GMONOrMYecKnx obbekTax, a



TaKKe  MNPOTMBOPEYMA  PasHOro  pofa,  BbISB/MIEHHbIX B Pas/IMYHbIX
NH(OPMALMOHHbBIX UCTOYHUKAX;

paspabaTbiBaTb NaH pelleHns npobneMbl C YYETOM aHa/M3a MMEHLLMXCA
mMaTtepuaibHbIX U HeMaTepuasibHbIX PeCypCoB;

BHOCWTb KOPPEKTUBLI B AeATE/IbHOCTb, OLIEHNBATb COOTBETCTBME Pe3y/IbTaToB
LIeNsiM, OLIeHVBaTb PUCKM NOCNEACTBUI AeATeNIbHOCTY;

KOOPAUHMPOBaTb U BbIMOMHATL  PpaboTy B YC/IOBUAX  pPeasibHoro,
BUPTYa/IbHOr0 ¥ KOMOUHMPOBAHHOI O B3aVMO/ENCTBUS;

pa3BMBaTb KpeaTUBHOE MbILL/IEHNE NPU PELLEHUM XXN3HEHHbIX NMPO6/ieM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE JeHCTBHS:

B/lafieTb HaBbIKamMy y4ebHO-MCCe0BaTeIbCKOWN N MPOEKTHOW AeATe/IbHOCTH,
HaBblKaMy  paspelleHns  npobnem, CrOCOOHOCTbIO W TFOTOBHOCTbHO K
CaMOoCTOATE/IbHOMY MOWCKY METOAO0B PeLLEHNS NPaKTUYECKNX 3a4ad, NPUMEHEHNIO
PasINYHbIX METOL0B NO3HAHNS;

MCMOoMb30BaTb pPas3/NYHble BUAbl [EATENIbHOCTU MO MOJSYYeHW0 HOBOIO
3HaHWSA, €ero WHTepnpeTauuy, npeobpasoBaHMIO W MPUMEHEHUIO B Y4YeOHbIX
CUTYyauusx, B TOM YnC/e NpK Co3haHnmn yUYebHbIX 1 CoUMabHbIX MPOEKTOB;

(hopMMpPOBaTb HayUHbIA TUM MbILLIEHNS, BNafeTh Hay4YHOW TePMUHO/OIUEN,
K/TKOUYEBBIMU NOHATUAMUN U METOLAMU;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHblE 3afayvM B 00pa3oBaTe/lbHOM
AeATeNbHOCTU U XXU3HEHHbIX CUTYaLMsX;

BbISIBNATb MPUYNHHO-C/IEACTBEHHbIE CBA3M U aKTya/iM3mMpoBaTb 3ajaqy,
BblABUraTb FUMOTE3y €€ peLleHns, HaxoAuTb aprymeHTbl A/ [OKasaTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3alaBaTb NapameTpbl Y KPUTEPUN PeLLeHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOAe pPelleHnst 3afayn  pe3ynbTarhl,
KPUTUYECKM OLEHMBATb UX [AOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHME B HOBbIX
YCNOBUSIX;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBaTb NPUOBPETEHHDIN OMbIT;

OCYLLeCTB/ATbL Lie/leHanpas/ieHHbIN MOWCK MepeHoca CPefcTB UM Cnocobos
[eiCcTBUA B NPOJECCUOHANbHYIO Cpedy;

YMeTb MEepPeHOCUTb 3HaHWA B MO3HaBaTe/IbHY0 U NPaKTUYeCKyto 0651acTu
XN3HEeATeIbHOCTH;

YMETb MHTErpMpoBaTh 3HaHWUSA U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUraTb HOBble WAeW, NpeanaraTb OpUrMHabHble MOAXOAbI N pPeLLeHns,
CTaBUTb NPO6GeMbI U 3afa4m, LOMYCKatoLLMe a/lbTepPHATUBHbIE PeLLeHNs.

3) pabdora ¢ ungopmaunmeii:

OPUEHTMPOBATLCA B Pa3/IMUHBIX UCTOYHMKAX MHOPMaLUMn (TEKCTe y4ebHOro
nocobmsi, Hay4yHO-MONyNsApPHON nuUTepaType, OMONOrMYECKUX  CNOBapsX W
CMNpaBOYHNKAX, KOMMbIOTEPHbIX 6aszax [aHHbIX, B VIHTEpHEeTe), aHa/M3MpoBaThb



NH(OPMaLMIO Pa3/InyHbIX BULOB U (POPM MpeACTaBeHNs, KPUTUYECKM OLEHMBATb
eé OCTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;

(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
0T60pe 6MONOrMYecKoin MHopMaL, HEOOXOANUMON ANA BbIMOHEHNS YUYEOHbIX
3ajav;

npuobpeTatb OMbIT WUCMO/b30BAHUA  MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOMNiA, COBEPLUEHCTBOBATb Ky/IbTYpPY aKTMBHOIO MUCMO/Mb30BaHWSA Pas/IMyHbIX
MOVCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/IbHYIO  (hopMy  MNpeAcTaB/eHNs
610/10rMYecKoin nHopMauun (CXeMbl, rpankun, anarpaMmmbl, TabanLbl, PUCYHKK
n fpyroe);

MCMOMb30BaTb Hay4yHbIA fA3bIK B KayecTBe CpeacTea nNpu pabote C
OMONMOTMYECKON  MHOPMALMER: MPUMEHATb  XUMWUYECKUE, (PU3NYECKME W©
MaTemMaTMyeckme 3Haku U CUMBO/SbI, (hOpMYy/bl, abbpeBmaTypy, HOMeHKNaTypy,
ncrnonib3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME — CPeACTBa
HarnsagHoCTw;

BfageTb  HaBblKaMyM  pacno3HaBaHWd W 3alWMTbl  UH(oOpmaumu,
NH(OPMALMOHHOW 6e30MacHOCT IMYHOCTH.

OB.]IaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA IlCﬁCTBI/IHMHZ

1) o0mennme:

OCYLLECTB/IATb KOMMYHUKaLMK BO BCEX Chepax »XXM3HW, aKTUBHO y4acTBOBaTb
B Avanore Wi LUCKYCCUM MO CYLLECTBY 06CyKaaeMoun Tembl (YMeHWe 3aaBaTb
BOMNPOCHI, BbICKa3bIBaTb CYXAEHUS OTHOCUTE/IbHO BbIMOSIHEHWS MpegiaraeMol
3aja4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTbL MO3ULMIA APYrMX YYaCTHUKOB
Aananora unmn gucKyccun);

pacno3HaBaTb HeBepbasibHble CpeacTBa 00LWEeHWs, MOHMMaTb 3HauyeHue
COUManbHbIX 3HAKOB, MPeAnOCbIIOK BO3HWKHOBEHUS KOH(IMKTHBLIX CUTYaLMiA,
YMETb CMSiryaTb KOH(ANKTbI U BECTU MEPEroBOpbI;

BNafeTb pas/iMyHbIMU crnocobammn O6LLEHNSA U B3aUMOAENCTBUSA, NOHMMATb
HaMepeHust ApYrux NoAen, NposBaATb YBXKUTEIbHOE OTHOLLEHME K COBecejHNKY
N B KOPPEKTHOI hopme (hOpMY/IMPOBaTh CBON BO3PAXKEHUS;

Pa3BEPHYTO W IOFMYHO M3MaraTb CBOK TOYKY 3PEHMSI C WCMO/b30BaHWNEM
A3bIKOBbIX CPeLCTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMaTb M UCMOMb30BaTb MPENMyLLLECTBA KOMaHAHON M UHANBUAYaA/IbHOM
paboTbl NPY pPeLLeHn 6UONOrMYECKO NPo6/1eMbI, 060CHOBbLIBATb HEOGXOAMMOCTb
MPYMEHEHNS rPYNMnoBbIX HOPM B3aMMOLEACTBMS MPY PELLEHNIN YYeOHON 3afauu;

BbIOMpaTb TEMaTWKy W METOAbl COBMECTHbIX AEWCTBUMA C YYETOM O6LUMX
NHTEPECOB 1 BO3MOXXHOCTEN KaXKAO0ro YneHa KONeKTUBa;



NPUHMMATL  LUen  COBMECTHOW  AeATeNlbHOCTW, OpraHu3oBbiBaTb U
KOOPAUHMPOBaTL [AENCTBUA MO e& AOCTVDKEHWIO: COCTaBfsATb MnaH [elcTBuiA,
pacnpegensite ponv C YY4ETOM MHEHMIA Y4YaCTHWMKOB, 006CY)KAaTb pe3y/nbTaThbl
COBMECTHO# paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa W KaX4oro yyaCTHWKa KOMaHAbl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUSM,;

npegnaraTb HOBble MPOEKTbI, OUEHMBaTb WAEW C MO3MUUN  HOBM3HBbI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefeHWe B  Pas/INYHbIX
CUTYyaLmaX, MPOSBATL TBOPYECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

OBJIaIleHI/Ie YHUBEPCAIBHBIMHU PETYJIATUBHLIMHA HeﬁCTBHHMH:

1) camoopranu3anusi:

MCNONb30BaTb OMONOrMYecKMe 3HaHWUSA [O1S BbISB/EHUA MpPo6iem U UX
PELLEHNS B XXM3HEHHBIX U YYeBHbIX CUTYaUUsIX;

BblGMpaTb Ha OCHOBE OWMOMNOrMYECKUX 3HaHWIN LeneBble M CMbICNOBbIE
YCTAHOBKMW B CBOMX [ENCTBUAX W MOCTYMKax Mo OTHOLLEHWMIO K XXWUBOW MPUpoJe,
CBOEMY 3[10POBbIO 1 3[,0POBbI0 OKPYXKaOLLMX;

CaMOCTOSATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [esATeNbHOCTb, BbISABIATb
Npo6iemMbl, CTaBUTb U (DOPMYNIMPOBaTL COOCTBEHHbIE 3a[a4yn B 06pa3oBaTe/lbHOM
AeATeNbHOCTU U XXU3HEHHbIX CUTYaLMSIX;

CaMOCTOATE/IbHO  COCTaBNATb MMaH  pelleHns npo6reMbl € YYETOM
MMEIOLLIMXCS PecypCcoB, COBCTBEHHbLIX BO3MOXHOCTEN M MPenoUTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

[enaTb 0CO3HaHHbIA BbIGOP, aprymMeHTMPOBaThL ero, 6patb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

CrMoco6CTBOBaTL (HOPMUPOBAHMIO W MPOSIBMIEHNIO LLUMPOKOW 3pyauumm B
pasHbIX 006/1aCTAX 3HaHWIA, MOCTOAHHO MNOBbILWATL CBOW 06pa3oBaTe/IbHbIA 1
KY/IbTYPHbIA YPOBEHb.

2) CAaMOKOHTPOJIb:

[laBaTb OLEHKY HOBbIM CUTYyalMsiM, BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTb,
OLleHMBaTb COOTBETCTBIME Pe3y/IbTATOB LieNAM;

BNafeTb  HaBblKaMyM  MNO3HaBaTe/IbHON  pedieKCMM  KakK  0CO3HaHWS
COBEpPLUAEMbIX AEACTBMI U MbICUTENbHBLIX MPOLIECCOB, WX Pe3ynbTaToB U
OCHOBaHWIA, MUCMoMb30BaTb NMPUEMBbI pethneKcun A5 OLEHKN CUTyaumu, Bblbopa
BEPHOIO peLleHus;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO TMPUHUMATbL PEeLUeHUs Mo KX
CHVDKEHWIO;



NPMHMMATb MOTWMBbI W apryMeHTbl APYrUX Mpy aHanvMse pesynbTaToB
AESTENbHOCTW;

3) npuHsTHE celOsl ¥ APYTUX:

NPUHUMAaTb Ce6s, MOHMMas CBOM Hej0CTaTKN U AOCTONHCTBA;

NPUHUMAaTb MOTMBbI W aprymMeHTbl [PYrux npu aHanuse pesynbTaToB
AESTENbHOCTW;

NpW3HaBaTb CBOE NMPaBO W NPaBO APYrMX Ha OLLNOKY;

pa3BMBaTb CMNOCOGHOCTb MOHMMATL MUP C MO3MLIMK APYroro YenoBekKa.

INPEJIMETHBIE PE3YJIBTATBI

MMpegMeTHble pesy/bTaTbl OCBOEHWUS COLepXaHusi Yy4yebHOro mnpegmera
«buonorna» Ha yrny6néHHOM YpOBHE OpWEHTWPOBAHbI Ha 0becreyeHue
npounbHOro  obydyeHms  obydarowmxca  6uonormn. OHM  BK/IKOYAOT:
cneyuduyeckne 41 6UONOrMM Hay4vHble 3HaHWS, YMEHUS 1 Crocobbl AeCTBUIA MO
OCBOEHUIO, UHTEpMnpeTaumMm 1 npeobpasoBaHUO 3HaHWI, BUAbI AeATeNbHOCTM MO
MOYYEHUIO HOBbIX 3HAHWI U X MPUMEHEHUIO B Pa3/INUHbIX YUYeOHbIX, a TakkKe B
peaibHbIX YXU3HEeHHbIX cuTyauusx. lNMpeameTHble pe3ynbTatbl NPeLCTaB/eHbl MO
rofam n3y4yeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHUS y4yebHOro npeameta «buonorua» B 10
Kaacce [JOMKHbI 0TpaXKaTh:

C(POPMMPOBAHHOCTb 3HAHWA O MecTe K posnm 6uonoruMm B CUCTEME
eCTECTBEHHbIX HayK, B (JOPMMPOBAHMM eCTECTBEHHO-Hay4HOW KapTUHbI MUpa, B
MO3HAHWM  3aKOHOB  MPMpPOAbl W peweHMn  Npob/seM  pauvoHasIbHOro
MPYPOAOMNO/L30BaHNSA, O BKNaLe POCCUNCKUX U 3apyOeXHbIX YUYEHBIX B pa3BUTHE
éuonoruu;

BlafleHne  CUCTeMOW  OMONOrMYECKMX 3HaHWIA, KOTOpas  BK/IHOYAET:
OCHOBOMoO/Mararowye OUMOMOrMYecKne TEPMUHbI U MOHATUA (KM3Hb, KIIETKA,
opraHusM, MmeTabonmsMm, romeoctas, CaMOperynsaums, CamMoBOCMPOU3BELEHNE,
HacneCTBeHHOCTb, WM3MEHUMBOCTb, POCT M pasBUTKE), BMOMOTUYECKME TEOopUK
(kneTouHasa Teopusa T. LLiBaHHa, M. LLIneingeHa, P. BupxoBa, XpOMOCOMHas Teopus
HacneacteeHHocT T. MopraHa), ydennsa (H. W. BaBunoBa — 0 UeHTpax
MHOroobpasns 1 MPOUCXOXAEHWUS  KY/NbTYPHbIX  PacTeHWil),  3aKOHbl
(egvHOOGpasna MOTOMKOB MepBOr0 MOKOMEHWs, PacLLensieHns, YuCcToTbl ramerT,
HesaBucuMMOro HacnegosaHua [.  MeHpena, TOMOIOTNYECKUX  PpALoOB B
Hac/eCTBEHHOA N3MEHYNBOCTH H. . BasusioBa), NPUHLUMMBI
(KOMMnemMeHTapHOCTW);

BNafleHne OCHOBHbIMM METOJaMM Hay4YHOro Mo3HaHusA, WCMNOMb3yeMbIX B
OMOMIOTUYECKMX WCCNefoBaHUAX XXMBbIX OOLEKTOB (OMucaHWe, W3MepeHue,
HabMoeHNe, IKCNEPUMEHT);



YMeHVe BblfeNIATb CYLLEeCTBEHHbIE MPU3HAKWN: BUPYCOB, K/IETOK NPOKapuoT U
3YKapuoT, OAHOKMETOYHbLIX W MHOFOK/IETOYHbIX OPraHnM3MoB, B TOM 4ucC/e
GakTepuid, rprboB, pacTEHWNIA, XXMBOTHbIX U YesioBeKa, CTPOEHNS OpraHoB U CUCTEM
OpraHoB PacTEHWA, >KMBOTHbIX, YesloBeKa, MPOLECCOB >KU3HEAEATENIbHOCTH,
MPOTEKAKOLWMX B OpPraHn3Max PacTEHWUI, XXMBOTHbLIX U YenloBeka, GMOoIorMyeckmx
npoueccoB: obMeHa BeLlecTB (MeTabonM3m), NpeBpaLleHns 3HEPTrMK, BPOXKEHUS,
aBTOTPO(HOIr0 M reTepOTPOCHOr0 TUMOB MUTAHUA, (DOTOCMHTE3a N XEMOCUHTE3A,
MWUTO3a, Mel03a, rameToreHesa, amopuoreHesa, NOCTaMOPMOHaNLHOIO PasBUTUS,
PasMHOXEHWNS,  WUHAMBWAYaNbHOIO  pas3BUTUS  opraHuMaMa  (OHTOreHesa),
B3aMMOAENCTBMSA reHOB, reTepo3unca, MCKYCCTBEHHOMO 0T6OPA;

YMeHVe YCTaHaB/MBaTb B3aMMOCBSA3M MeXAy OpraHomgamun Knetkm u ux
(YHKUMAMM, CTPOEHWEM KNEeTOK pasHbIX TKaHeh W WX (YHKUUAMW, Mexay
opraHamm M CUCTEMamMM OPraHOB Yy PACTEHWI, XXUBOTHbIX U YeNOBeKa M WX
(OYHKUMAMM, MEXAY CUCTEMaMM OpraHoB W WX (YHKUMUAMU, MEXAy aTarnamu
obMeHa BeLLecTB, aTanaMu KIeTOUHOI0 LUMKIa Y XKU3HEHHbIX LIMK/I0B OPraHn3mosB,
aTarnamn 3MOPMOHA/ILHOTO Pa3BUTWUA, FEHOTMNOM U (DEHOTMNOM, (PEHOTUMOM U
(hakTopamu cpefibl 06UTaHUS;

YMEHMWE BbISIBNATb OT/IMUUTENbHbIE MPU3HAKN XMBbLIX CUCTEM, B TOM YMUC/E
PacTeHWi, XXMBOTHbIX U Ye/IOBEKa,;

YMeHWE WCMo/b30BaTb COOTBETCTBYIOLLME aprymMeHTbl, OMOIOMMYECKYHO
TEPMUHOMOTMIO U CUMBOJIMKY A1 [loKa3aTe/lbCTBa POACTBA OPraHU3MOB pasHbIX
cucTeMaTUYECKUX Fpynm;

YMeHMe peLlaTtb 61UoNornyeckme 3afadn, BoiBAATb MPUYNHHO-CNEACTBEHHbIE
CBSI3M MeXAy uccnegyembiMu 61M0MI0rMYeCKMMM NPoLIeccammn U SBNEHUAMM, AenaTtb
BbIBOAbI M NPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB.;

YMEHMe BbINOMNHATL N1abopaTopHble M NPakTUYecKne paboTbl, cobnoaatb
npasuna npu pabote ¢ y4yebHbIM 1 NnabopaTopHbIM 060PYA0BaHNEM;

YMEHVE BblABUraTb TUMNOTE3bl, MNPOBEPATb WX 3KCMEPUMEHTASIbHLIMM
cpeacTeaMu, (opmynMpys Lenb WUCCNefoBaHus, aHaInM3MpoBaTb MOMYyYeHHbIe
pe3ynbTaThbl U AeNaTh BbIBOAbI;

YMeHVe y4acTBOBaTb B Yy4eOHO-ucCefoBaTe/Ibckoin pabote no 6Guonorum,
3KOMIOTUN 1 MeanUMHE, NPOBOANMON Ha 6a3e LIKO/MbHBLIX Hay4HbIX OOLLECTB, U
NyoANYHO  MpPeACcTaBNATb  MOMyYeHHble  pe3ynbTatbl Ha  YYEHUYECKUX
KOH(DepeHLmsX;

YMeHMEe OLEeHMBaTb 3TUYECKME acrneKTbl COBPEMEHHbLIX WCCef0BaHUA B
obnactm  6uonormv 1 MeauUMHbl  (KOHWPOBaHWE,  UCKYCCTBEHHOE
OMM0A0TBOPEHME, HarpaB/ieHHOE WM3MEeHeHMe TeHOMa W CO3[aHue TPaHCreHHbIX
OpraHn3mMoB);



YMeHMe OCYLLECTBNATL OCO3HaHHbIA BbIOOp OyayLleil NpPoeccMoHaIbHOWM
[eAaTeNnbHOCTN B 06n1acTy 61onorumn, MeauLmMHbl, GUOTEXHOMNOIW, BETEPUHAPUN,
Ce/IbCKOr0 XO03AMCTBA, NMULLEBOW MPOMBbILLIIEHHOCTU, Yrny6naTb Mo3HaBaTe/lbHbIN
NHTEPeC, HanpaB/ieHHbIN Ha 0CO3HaHHbIA BbIOGOP COOTBETCTBYHOLLE Mpoteccun n
MPOAO/HKEHNE  OMOMOrMYeCcKOro 06pasoBaHMA B OpraHM3aumax CpegHero
NPodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

MpeAMeTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameta «buonorua» B 11
Kaacce [O/MKHbI OTPaXKaTb:

COPMMPOBAHHOCTb 3HAHWA O MecTe W ponn GUONOTMKM B CUCTEME
eCTECTBEHHbIX HayK, B (DOPMUPOBaHUN COBPEMEHHON €eCTeCTBEHHO-HaYy4YHOM
KapTUHbI MMpa, B MO3HAHUW 3aKOHOB MPUPOAblI M PELUEHUN IKOJIOTUYECKMX
Npo6seM 4YenoBeyecTBa, a TakKkKe B peLUeHMM BOMPOCOB paLOHA/IbHOIO
MPUPOLONO0/b30BaHUSA, Y B POPMUPOBAHMMN LIEHHOCTHOIO OTHOLLUEHUS K MPUpose,
06LLIECTBY, YeNOBEKY, O BK/afe POCCUIACKMX W1 3apyOeXHbIX YUYEHbLIX-61M0M0roB B
pasBuTNe 6UOOrNK;

YMeHVe BNafeTb CUCTEMOW OMONMOTMYECKMX 3HAHWIA, KOTOpas BK/IHOYaeT
onpefeneHnss M MOHUMaHWEe CYLLHOCTM OCHOBOMOMararoLmx 61onornyeckKmnx
TEPMWUHOB W MOHATUIA (BWMA, 3KOcUCTeMa, Guocdepa), 6uonornyeckue Teopumn
(sBosntoumoHHas Teopus Y. JapBrHa, CUHTETUYECKas TeOPUs 3BOJOLMM), YYEHUS
(A. H. CeBeproBa — 0 NyTax 1 HanpasneHusax ssonounn, B.. BepHagckoro — o
orocgepe), 3aKoHbI (FEHEeTUYECKOro pasHoBecust k. Xapaum v B. BanH6epra,
3apodbiweBoro cxogctea K. M. bBapa), npasuna (MuHumyma HO. Jlnbuxa,
3KONOrMYeCKon nupamuasl 3Hepruu), runotesdbl (runotesa «mupa PHK» Y.
Mnn6eprta);

yMeHVe  BnafleTb  OCHOBHbIMW  MeTOZaMM  HAy4YHOro  Mo3HaHu4,
NCMO/b3yeMbIMU B BMONIOMMYECKMX UCCNEA0BAHUAX XKNBbIX 0OBEKTOB 1 3KOCUCTEM
(onucaHue, n3MepeHne, Hab/MO4EHNE, 3KCMEPUMEHT), CrnocobamMun BbISB/IEHUSA U
OLLeHKM aHTPOMOreHHbIX U3MEHEHWI B NPUPOLE;

YMeHVe BbIJeNaTb CYLEeCTBEHHble MPWU3HaKN: BUAOB, OGMOreoLEeHO30B,
3KOCUCTEM W Buochepbl, CTabUNMUINPYIOLLEro, ABVMXKYLLErO U pa3pbiBatOLLErO
eCTECTBEHHOIO 0T60pa, afinonaTpuyeckoro 7 CUMMATPUYECKOro
BNA006PAa30BaHNA, BAVSHUA ABUXKYLLMX CUJT 3BOMTOLMMN HA TEHO(OHS, Monynaumm,
MpMcnoco61IeHHOCTY OPraHM3MOB K cpefe 06uTaHus, YepefoBaHns HanpaB/ieHNI
3BONOLMN, KPYrOBOPOTa BELLECTB M MOTOKA 3HEPT M B 3KOCUCTEMAX;

YMeHVe YCTaHaB/MBaTb B3aMMOCBA3W MeXAy MpoueccaMmy 3BONHOLNN,
ABWKYLLMMU CUMaMK aHTPOMOreHe3a, KOMMOHEHTaMW Pas/IMYHbIX 3KOCUCTEM U
MPUCMOCO6/IEHNAMN K HUM OPraH13MOB;

YMeHVEe  BbISB/IATb  OT/INUYUTE/IbHbIE  MPU3HAKM  KMBBIX  CUCTEM,
MPUCNOCO6/IEHHOCTb BMAOB K Cpefe 0buTaHusA, abMoTMYEeCKUX M OGUOTUYECKUX



KOMMOHEHTOB ~ 3KOCMCTEM, B3aMMOCBSA3e/  OpPraHM3mMoB B CO06LLECTBax,
aHTPOMOreHHbIX N3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMEHME WCMO0Mb30BaTb COOTBETCTBYHOLLME apPryMeHTbl, BMOM0rMYecKyto
TEPMUHOJIOTNIO U CUMBOSIKY ANS AOKAa3aTeNbCTBa POACTBA OPraHuW3MOB PasHbIX
CUCTEMATUYECKUX TPy, B3aUMOCBA3N OPraH13MoB 1 cpefbl 06UTaHWA, eAUHCTBA
YefIoBEYECKNX pac, HEeob6XO4MMOCTUM COXPaHeHuUst MHOroobpasusi BUAOB U
3KOCUCTEM KaK YC/TIOBUS COCYLLLECTBOBAHUSA NPUPOAbI U YeN0BEYECTBa;

YMeHMe peLuaTb 61onormyeckme 3a4aum, BolSBAATb NPUUMHHO-CIEACTBEHHbIE
CBA3UN MeXAY nccnefyeMbiMU 6MONOrMYECKMMU MPOLECCaMm U ABIEHNAMM, feNaTb
BbIBOZbI 1 MPOrHO3bl HA OCHOBAHWM MOJTYYEHHbIX Pe3y/bTaToB;

YMEHMe BbINOMHATL N1a60PaTOPHbIE W MpPaKTUYeCKMe paboTbl, CO6MHOAATH
npasuna npun pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BAHNEM;

YMEHWe BbIABUraTb rUMNOTe3bl, MPOBEPATb WX  3KCMEPUMEHTAIbHLIMU
cpeAcTBamu, (OpMynupys Lefb UCCNefoBaHUSs, aHa/IM3MpoBaTh MOyYeHHble
pesynbTaThl U AenaTb BbIBOAbI;

YMeHMe y4yacTBOBaTb B Y4ebHO-MCCNenoBaTe/IbCKo paboTe no 6uonorum,
3KONOrMM N MeauumMHe, NPOBOAMMONM Ha 6a3e LUKO/bHBLIX Hay4HbIX 06LWECTB, W
Ny6/IM4HO  MpPeAcTaBNATb  MOJlyYeHHble  pe3y/bTaTbl  Ha  YYEHUYECKMX
KOH(epeHUusx;

YMEHWE OLEHMBATb rMNOTe3bl U TEOPUM O NMPOUCXOXAEHWMN XI3HW, YenoBeKa
N YenoBeYeCKUX pac, 0 MpUYMHaX, NOCNeACTBUAX M crocobax npeaoTBpalleHus
rno6anbHbIX U3MEHEHWIA B BroCHepe;

YMEHME OCYLLECTBNATb OCO3HAHHbLIN BbIGOP OyaAyLlen npogeccroHanbHOM
[eATeNIbHOCTI B 061acTK 6MONOrK, 3KONOTUK, NPUPOLONO0/b30BaHNSA, MeAULMHbI,
OMOTEXHONOIM, MNCUXONOrMKN, BETEPUHAPWK, CENbCKOr0 XO03AMCTBa, MULLEBON
MPOMbILLUNEHHOCTI, YrNybnAaTb MNO3HaBaTe/NbHbIA WMHTEPEC, HampaBNEHHbIA Ha
OCO3HaHHbIA  BbIOOP  COOTBETCTBYHOLLEW  npodieccn U NPOJO/IKEHME
6ronornyeckoro 06pasoBaHUs B OpraHM3aumax cpefHero npog)ecCUoHaIbHOIo U
BbICLLIEr0 06pa30BaHus.



TEMATHYECKOE IINIAHUPOBAHHUE C YKA3ZAHUEM KOIUYECTBA AKAJEMMHUYECKHUX YACOB,
OTBOJAUMMBIX HA OCBOEHHUE KAXJIOW TEMBbI YYEBHOI'O INPEIMETA M BO3MOXHOCTH
WCHOJBb30BAHUS IO DTOM TEME DJJEKTPOHHBLIX (IIMU®POBBIX) OBPA3OBATEJBLHBIX
PECYPCOB, ABJAIOINUXCA YYEBHO-METOANYECKUMHU MATEPUAJIAMU, NUCITOJIB3YEMbBIMUAU
JIJIS1 OBYUEHHMS U BOCIIUTAHUS PA3JIMYHBIX I'PYIIII ITIOJIB30OBATEJEM, ITPEJICTABJEHHBIMH
B 9JIEKTPOHHOM (HU®POBOM) BUJE U PEA/IM3YIOHIUMU JUJAKTUYECKHUE BO3MOXHOCTHAU
HUKT, COAEPKAHUE KOTOPBIX COOTBETCTBYET 3AKOHOAATEJBCTBY Ob ObPA3OBAHUH

10 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
MPOrpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI pecypes!
1 bronoruns Kak Hayka
2 YKuBble CUCTEMBI N UX U3YyYeHUe
3 Buonorua kneTku 0.5
4 XVMUnyeckas opraHusaumsa KneTku 10
5 CTpoeHue 1 PYHKLUUN KNETKK 8
6 OO6MeH BEeLLECTB U MpeBpaLleHne 3Heprumn B 9 1
KneTKe
7 HaC}'Ie,CI,CTBeHIl-.IaFI MHhopmaLus 1 9 0.5
peann3auus eé B KneTke
8 YKU3HEHHbI LMK KNETKK 6 1
9 CTpoeHue 1 PYyHKLMM OpraHM3MoB 17 1.5
10 Pa3smMHO)KeHWe 1 pa3BuTne OpraHn3MoB 8 15
1 "eHeTVKa — HayKa O Hac/eCTBEHHOCTA 1 ) 0.5

N3MEHYNBOCTN OPraHn3mMoB




12 3aKOHOMEPHOCTW HacneACTBEHHOCTH 10
13 3aKOHOMEpPHOCTU M3MEHUNBOCTH 6
14 ["eHeTVKa YenoBeka 3 0.5
15 Cenekums opraH13mMoB 4 1
16 BnoTexHonorns 1 CUHTeTUYeCKast buonorus 4
17 Pe3epBHOe Bpems 1

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME 102 13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHue 1 pa3BuTHE 3BOOLMOHHBIX 4
npeAcTaBeHnin B 6uonorum
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTathbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5) [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3KOM0rvsg — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaAOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefon
7 OpraHunsmbl 1 cpefia 0buTaHus 1.5
8 3konorvsa BMA0B 1 NONynsuuii 0.5
3KoNorns coobLLEeCTB. IKONOrMYECKme
9 . 12 0.5
CUCTEMBI
10 Buocdepa — rnobanbHas akocucTema
11 Yenosek 1 oKpy»KaroLaa cpeja
12 Pe3epBHOe Bpems
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5







IIpunoxenune k padoueii nporpamme yueOHoro npeamera «buoJsiorus» yriry0jeHHblid ypoBeHb, 10-11 kiace
ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

Jlara
U3ydeHus

JIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchbl

Bronorns Kak KOMniaeKcHas Hayka 1 Kak
4acCTb COBPEMEHHOr0 06LLecTBa

YXKuBble CUCTEMBI N UX CBONCTBA

YpoBHEBast OpraHM3aL1s XX1BbIX CUCTEM

icTopus oTKPLITUA N N3YHEHUA KNETKMN.
KnetoyHasa Teopusa

MeTo/bl MONEKYNAPHON 1 KNETOUYHOM
oronoruu. MpakTnyeckas paboTta
«M13yyeHne MeTOA0B KNETOUHOI B61onornm
(xpomatorpadus, anekTpogopes,
AnddepeHUmansHoOe LEHTPUDYTMPoBaHNE,
MLP)»

XVMUYECKMNIA COCTaB KNETKM

0.5

MwuHepasnbHble BELLECTBa KNETKU, NX
Bronornyeckas posb

OpraHnyeckune BelLlecTBa KNETKN — 6enKu.

NabopaTopHas paboTta «O6Hapy>XeHne
0€/TIKOB C NMOMOLLIbHO KauYeCTBEHHbIX
peakuuii»

0.5

CBolicTBa, Knaccumkaumsa n QyHKLMUm




6enkoB

OpraHnyeckue BelLlecTBa KNETKN —

10
yrneBoapl
1 OpraHunyecKkue BeLLeCTBa KNeTKU —
nnMnnapl
HyknenHosble Kucnotol. AHK n PHK.
12 NabopaTopHasa paboTa «MccnefoBaHne 05
HYK/1EMHOBbIX KUC/NOT, BbIENEHHbIX U3
K/1IETOK Pa3/INyHbIX OpraHu3MOoB»
CTpoeHue n yHkuum AT®. pyrue
13
HyKneosuaTpudochatsl (HTP)
14 CekseHunpoBaHue AHK. MeTtoabl
reHOMMUKM, TPAHCKPUNTOMUKK, MPOTEOMUKM
15 MeTo/bl CTPYKTYPHO 61onorumn
16 Tunbl KNeTok. MNpoKaprnoTnyeckas KneTka
CTpoeHUe 3yKapnoTUYECKOMN KNIETKM.
17 MpakTnyeckas paboTa «/13yueHune CBOINCTB 0.5
KNIETOYHOM MeMOpaHbI»
18 MoBepXHOCTHbIN annapar KneTku
OfHOMeMbpaHHble OpraHonabl KNeTKU.
19 MpakTnyeckas paboTta «3yuyeHue 05
ABWKEHUSA LUTONNa3Mbl B PaCTUTENbHBIX
KNeTKax»
[MonyaBTOHOMHbIE OPraHoOVAb! KNETKU:
20 MUTOXOHAPWK, NnacTuapl. JlabopaTopHas 05
paboTa «MccnefoBaHune nNiasMonnsa u
[,enna3Monn3a B pacTUTENbHbIX KETKaxX»
21 Hemem6paHHble opraHonbl KNeTKu




22

CTpoeHue 1 hyHKUMKM aapa

23

24

CpaBHUTENbHAsA XapaKTepUCTMKa KNeToK
ayKapwoT. JlabopaTopHas paboTta
«M3yyeHne CTPOEHNS KNETOK pasfINyHbIX
OpraH13MoB»

AcCCUMUIALNA N SUCCUMUNALNA — [Be
CTOPOHbI MeTabosm3ma. Tunbl 06MeHa
BeLlecTB. JTabopaTtopHas paboTa
«3yyeHne KaTa/IMTUYECKON aKTUBHOCTY
(hepMeHTOB (Ha NprMepe amunasbl Uan
Katanasbl)»

0.5

25

depMeHTaTVBHbIN XapaKTep peakuuii
K/MIeTOYHOro metabonusma. JlaboparopHas
paboTta «M3yyeHre pepmMeHTaTUBHOIO
pacLLensieHns nepokcuaia BoLoposa B
PacTUTENbHbIX N XKMBOTHbIX KETKax»

0.5

26
27

Benkun-akTmBaTopbl U 6eNKN-MHTMOUTOPSI
ABTOTPOMHbIV TN 06MeHa BELLLECTB

28

29

POoTOCUHTES

XemocuHTes. JlabopaTtopHasi paboTa
«CpaBHeHMe NpoL,eccoB POTOCMHTE3A W
XEMOCUHTE3a»

0.5

30

AHa3p0o6HbIe OpraHn3mMbl. Buabl 6poXxxeHus.

NabopatopHas pabota «CpaBHeHMe
MPOLIECCOB OPOXEHNSA N AbIXaHUS»

31

A3p0o6HbIe opraHM3mMbl. JTansbl
3HEepreTnYecKoro obmeHa

32

SHeprus MeMbpaHHOro rpagneHTa




NMPOTOHOB. CnHTEe3 AT®: paboTa
NPOTOHHON AT®d-CrHTa3bI

33 PeakLn MaTpUUYHOro CUHTe3a
34 TpaHCKpUNUMSA — MaTpUYHbI cnHTe3 PHK
35 TpaHcnauus n eé aTanbl
36 KoanpoBaHvue aMUHOKNCNOT. Posib
pnbocom B 6GMOCHHTE3E Genka
37 OpraHu3aums reHoma y npokapmor 1
ayKapvot
38 MonekynspHble MexaHW3Mbl 3KCMPeccum
reHoB Yy 3yKapuot
Brpycbl — BHEK/IETOUHbIE POPMbI XKXM3HU U
39 obnuraTHble napasnThbl. MNpakTnyeckas 0.5
paboTta «Co3faHne Moaenn Bupyca»
40 BupycHble 3a6oneBat|vm YesioBeKa,
YXVMBOTHbIX, pacTeHWit
41 HaHoTexHonornm B 61Monorum n MeauLmnHe
42 YKU3HEHHbIA LMK KNETKN
43 MatpuuHblin cuHTe3 AHK
Xpomocombl. JTabopaTopHas paboTa
44 «/13yyeHne XpoMOCOM Ha roTOBbIX 0.5
MUKponpenaparax»
45 [eneHne KNeTkn — MNTo3
Tunbl KNETOK. KaproKnHe3 1 LUTOKMHES.
46 NabopaTopHas paboTta «HabntogeHne 05

MUTO3a B K/ETKaxX KOHUMKa KOpeLLKa /lyKa
(Ha roToBbIX MUKpOMNpenapaTax)»




47

Perynauns >Xn3HeHHOro LMKNa KneTok

48 OpraHnsm Kak eguHoe Lenoe

49 TKaHW pacTeHuI. {Ia6opaTopv>Haﬂ paboTta 05
«A3yyeHmne TKaHen pacTeHU»
TKaHW XXNBOTHbLIX U YeNoBeKa.

50 NabopatopHas paboTa «M3yyeHne TKaHel 0.5
YXNBOTHbIX>»
OpraHbl. CucTembl OpraHoB. JlabopaTopHas

51 paboTa «/13y4yeHne opraHoB LIBETKOBOIO 0.5
pacTeHunsa»

52 Onopa Tena opraHn3mMoB

53 [B>KeHne opraHu3mMoB

54 MnTaHne opraHnM3mMoB

55 [MuTaHMe NO3BOHOYHbIX XXUBOTHbIX.
MyweBapuTenbHas cUcTeMa YenoBeka

56 [blxaHve opraH1n3smMoB

57 [bixaHve No3BOHOUHbIX XXMBOTHbIX U
yesnoBeka

58 TpaHCcnopT BeLLECTB y OpraH1M3moB

59 KpoBeHoCHasa cucTeMa no3BOHOUHbIX
YXMBOTHbIX U YeNoBeKa

60 BblgeneHve y opraHu3Mos

61 3awmrta y opraH1M3moB

62 VIMMyHHas cuctema yenoBeKa

63 Pa3gpaxxMMoCTb 1 perynauus y
opraH13mMoB

64 ["'ymopanbHas perynauusa n aHAOKpUHHaA




CUCTEMa XXMBOTHbIX N YE/10BEKA

65
66

PopMbl Pa3MHOXXEHNS OPraHN3MOB
[MonoBoe pa3mMHOXeHUe

67

68

69

Melio3

FameToreHe3. O6pasoBaHme 1 pasBUTME
MoNoBbIX KNeToK. SlabopaTopHasi pa6oTa
«/3yyeHne CTPOEHS NMOMOBbIX KNETOK Ha
roTOBbIX MMUKpOMpenaparax»

NHanBMAYanbHOe pasBuTMe OpPraHM3mMoB —
OHTOreHes

0.5

70

71

72

73

3aknafKa opraHoB v TKaHei 13
3apOo/blILLIEBbIX IMCTKOB

POCT 11 pa3BUTHE XXMBOTHbIX.
NaboparopHas paboTta «BbisBNeHne
NPU3HaAKOB CXOACTBA 3apoAblLLeli
MO3BOHOYHbIX XXMBOTHbIX»

Pa3sMHOXeEHVE 1 pa3BUTUE PaCTEHMWIA.
JNabopatopHasi pabota «CTpoeHne opraHoB
Pa3MHOXXEHMSA BbICLLNX PacTEHWNIA»
cTopmsi CTaHOBNEHNS 1 Pa3BUTMS
FEeHETVKM KaK HayKu

0.5

0.5

74

75

OCHOBHbIE MOHATUA U CUMBOJIbl TEHETUKM.
JabopaTopHasa paboTa «[po3ogunna Kak
06BEKT reHeTUYECKNX 1CCNef0BaHNN
3aKOHOMEPHOCTY Hac/ef0BaHNA
npun3HakoB. MoHOrnépuaHoe
CKpeLumBaHue. MNMpakTnyeckas paboTa
"A3y4eHune pe3ynbTaToB MOHOIrMOPUAHOIO

0.5

0.5




CKpeLLmBaHua y apo3odunbl”

LinTonornyeckmne ocHOBbI MOHOI'VI6pVI,CI,HOI'O

76 1
CKpeLynBaHus

77 AHanusvpytoLlee ckpeLiusaHue. HernonHoe 1
AOMUHUPOBaHWe
AnrnbpnaHoe cKpeLLmBaHue.

78 MpakTnyeckas pabora «/3yyeHne 1 05
pe3ynbTaToB AUrM6PUAHOIO CKpeLBaHus
Y Apo30Qnsibl»

79 LiMTonornyeckme 0CHOBbI AUrM6pPMAHOrOo 1
CKpeLynBaHma

80 CuenneHHoe HacnefoBaHVe NPU3HAKOB 1

81 XPOMOCOMHas Teopus Hac/neACTBEHHOCTH 1

82 "eHeTMKa nona 1

83 ["feHOTUN Kak LieIoCTHas cuctema 1

84 FEHeTVIl-IfCKI/IIZ KOHTPO/1b Pa3BUTUSA 1
pacTeHWI, XXMBOTHbIX U YeNOBeKa

85 I3MeHUYMBOCTb NpPU3HaKoB. Buapl 1
N3MEHUYMBOCTH

86 MoamnmKaumoHHas N3MeHUYNBOCTb 1
BapvaunoHHbIii pag 1 BapuaumMoHHas
KpvBasi. JlabopaTopHas paboTa

87 «lMccnefoBaHne 3aKOHOMEPHOCTEN 1 05
MOAN(UKALMOHHO N3MEHYMBOCTW.
[MocTpoeHme BapuaLMOHHOIO psaaa n
BapyaLMOHHON KPUBOI»

88 "eHOTUNMYeCKas N3MEHUMBOCTD. 1

Komb6unHatmeHas N3MeHUYMBOCTb




89

MyTaumMoHHas U3MEHYMBOCTb.
MpakTnyeckas pabota «Mytauum y
Apo3odunbl (Ha roTOBbIX
MUKponpenapatax)»

0.5

90

3aKOHOMEPHOCTM MYTaLMOHHOTO NPOLIECCa.
SnNUreHeTMKa 1 aNMreHoOM1Ka

91

92

"eHeTunKa Yenoseka. [NpakTnyeckas paborta
«CocTaBneHne 1 aHasIn3 PoSOC/IOBHOMN»

MeTOAbl MeANLIMHCKOW FeHETUKM

0.5

93

3HaueHne MeaULIMHCKOI FTeHEeTUKN B
NPeAoTBPALLEHN U NIEYEHNMN TEHETUYECKNX
3a00/1eBaHNI YenoBeKa

94

95

96

OCHOBHbIE MOHATUSA CENEKLIUN.
Na6opaTopHas pa6oTa «/I3yueHne CopToB
KYNbTYPHbIX PaCTEHWIA 1 NOPOJ, AOMALLHNX
YKUBOTHbIX»

MeToab! CeneKUMOHHOM paboTsbl.
JNabopatopHas paboTa «M3yyeHne METOAOB
CeNeKLUU pacTeHnin»

[LOCTVXXEHUS CeNeKLMN pacTeHuiA n

YXMBOTHbIX. [NpakTuyeckas pabota
«[pnBNBKA pacTEHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHne 1 UCrosb3oBaHme
reHEeTMYECKNX PEcypcoB

98

BroTexHONorna Kak Hayka v oTpac/ib
npomn3BoAcTBa. MNMpakTnyeckas paboTta
«13yyeHne 06bEKTOB BMOTEXHONOMMN»

0.5

99

OCHOBHble Hanpas/eHnA CUHTETUYECKOWA




6uonorumn

100 XPOMOCOMHaA U TeHHaA UHXXeHepUs 1
101 MeamnumHCcKne 61MoTEXHONOT N 1
Pe3epBHbIin ypoK. [NoBTOpeHNe,
102 o 1
0606LLeHMe, cucTeMaTm3aLUmsa 3HaHWI
OBLWEE KOJIMYECTBO YACOB INO 102 135

NMPOIrPAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
[1]
Jr:[;n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[:yrt?eﬂnﬂ :)Ig[?a[;(():a:feﬂbﬂme
padoThI padoTshI pecypen
1 JBoNoLUMOHHaA Teopus Y. [apsuHa 1
5 [BVxXyLLne cunibl 3B0NKOLMM BULOB Mo Y. 1
JapsuHy
3 Bopb6a 3a CyLLecTBOBaHWE, ECTECTBEHHbIN 1
1 UCKYCCTBEHHbI 0TOOP
4 PopMM1pOBaHME CUHTETUYECKON TEOpU 1
3BonoLnn
5 3Tanbl 3BOOLMOHHOIO0 npoLecca: 1
MWUKPO3BO/TOLMA N MaKpO3BOOLMA
6 Monynauma — snemeHTapHas efMHMLA 1
3BonoLNn
3aKOH reHeTM4yecKoro pasHoeecus .
- Xapaw, B. BaitHbepra. JTabopaTopHas 1 05
paboTta «BblIsBNEeHNE U3MEHUMBOCTHU Y '
ocobei ogHoro Bnga»
8 AnemeHTapHble (haKTopbl 3BONHOLMM 1
9 AddpexT ocHoBaTENA. DPEKT 1
OYTbIJIOYHOTO rop/ibILKa
10 Mwurpauun. N3onsuum nonynsyuin: 1
reorpacuyeckas, 61onormyeckas
1 EcTecTBeHHbIN 0TOOP — HanpassAHOLLMIA 1

(haKTop 3BOOLMM




12

Monosoii 0T60P

13

Mprcnoco61eHHOCTb OPraHM3MOB Kak
pe3ynbTaT MUKPO3BOOLMN.
NabopatopHas paboTa «3yyeHue
apoMopo30B 1 namoaganTalmin y
PacTeHNIA N XXUBOTHBIX»

0.5

14

Mprmepbl NPUCNOCOGNEHNIA Y OPraHN3MOB:

MOP®OIOrNYecKre, (PU3N0N0rnyecKme,
BMOXMMUYeCcKUe, NoBeLeHYeCKMe.
Nab6opatopHas paboTta «prcnocobneHns
OpraH13moB U UX OTHOCUTE/bHas
LLeN1ecoobpasHOCTb»

0.5

15

16

Bua, ero Kputepun n CTpyKTypa.
NabopaTopHas paboTta «CpaBHeHVEe BUA0B
Mo MOP(OIOrMYECKOMY KPUTEPUIO»

CT1pykTypa Buga

0.5

17

BungoobpasoBaHue Kak pe3ynbtar
MMUKPO3BONOLMN

18

19

CBS13b MUKPO3BO/HOLIMI U 3MUAEMUONOT NN

Makpossontouus. MNaneoHTonornyeckne
MeTOoAbl N3y4eHNA 3BOMHOLNN

20

Buoreorpatunyeckme MeTobl N3yUeHNs
3BONOLMN

21

22

SMOPUONOrNYecKme N CPaBHUTENbHO-
MOP(ONOrMYeCKIEe METObI N3YUEHNS
3BONOLMN

MonekynapHo-reHeTn4eckume,
OMOXMMUYECKME N MaTEMATUYECKME




METObl N3y4HeHNA 3BO/TOLUN

23 O6Lme 3aKOHOMEPHOCTM 3BONMOLNN
24 AfanTnsBHas pagnauns. HepaBHOMEPHOCTb
TeMMoB 3BOMOLNN
o5 Hayu4Hble runotesbl MPOMCXOXAeHNA
XW3HWN Ha 3emne
26 [JoHayuyHble NpefCTaBeHNS O 3apOXKAEHUN
XN3HU
97 OCHOBHble 3Tarbl HeOpraHN4YecKom
3BonoLnn
28 "MnoTesbl 3apOXKAEHNA XN3HN
VicTopusa 3emnn n MeTobl eé U3yyeHus.
29 NaboparopHas paboTta «3yyeHune 1 05
OrnucaHme NCKOMaeMbIX OCTaTKOB [PEeBHUX
OpraHnM3MoB»
30 HayasibHble 3Tanbl opraHn4eckom
3BonOUMNN
31 JBO/OLNA 3yKapnoT
OCHOBHbIe 3Tanbl 3BONHOLUN
39 pacTuTenbHOro Mupa. lNpaktuyeckas 05
paboTa «/13yyeHne ocobeHHOCTEN
CTPOEHMS PaCTEHWNIA PasHbIX OTAEN0B»
33 OCHOBHbIE 3Tanbl 3BONHOLMUN XXUBOTHOMO
mupa
IBO/IOLMSA XKMBOTHbIX. [NpaKkThyeckas
34 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHMNS NO3BOHOYHbIX XXMBOTHbIX»
35 Pa3BuTue XXN3HW Ha 3em/e No 3pam n




nepuojam

MaccoBble BbIMUPaHUA — 3KO/TIOTUYeCcKme

36 KpW3K1CbI NPOLL/IOro

37 COBpEeMEHHbIA 3KOMOMMYECKINIA KpU3KC, ero
0C06eHHOCTH

38 CoBpemeHHas cucTemMa OpraHuMyeckoro
NpoLL/oro

39 OCHOBHbIe cucTeEMATUYeCKMe rpynnbl
opraHn3mMosB

40 AHTPONO/IOrNA — Hayka 0 Ye/loBeke

a1 Pa3BuUTMe NpeacTaBneHnii o
NPOUCXOXEHNWN YenoBeKa
MecTo yenoBeka B cucTeme
opraHuyeckoro mupa. JlaboparopHas

42 paboTa «M3yyeHne 0Co6eHHOCTEN 0.5
CTPOEHUNSA CKefleTa YenoBekKa, CBA3aHHbIX C
NPAMOX0XAEeHNEM»

43 LBVXyLLNe cubl aHTpOmnoreHesa

44 CooTHOLeHMe BMOIOTNYECKNX 1
coumaibHbIX PaKkTOpOB B aHTPOMOreHese

45 OCHOBHbIe CTaAun aHTponoreHesa

46 ManeoreHeTnKa 1 NaneoreHoOMMKa

47 JBO/OLMA COBPEMEHHOIO YesioBeKa
Yenoseyeckue pachbl. [NpakTuyeckas

48 paboTa «/13yueHne 3K0OrMyecKmx 0.5
afanTtaunii Yenoseka»

49 MexamcumnanHapHble MeTobI

aHTpornonornm




50 3apo>kaeHne 1 pa3BUTUE IKO/OMUK 1
MeTogabl akonoruu. JlaboparopHas pabota
o1 «/13yyeHne MeToL0B 3KONOrNYECKMX 1 0.5
nccnefoBaHnn»
59 3HayeHne 3KONOrMYeCKNX 3HaHWIA Ans 1
yesioBeKa
53 JKoNornyeckme akTopsbl 1
Abnotuyeckme gaktopbl. CBeT Kak
54 3KONOrnyeckunin haktop. JlabopatopHas 1 05
paboTa «BblIsiBNeHNe NPUCNOCOBIeHNI
OpPraHn3MoB K BINSHUIO CBETa»
AbroTnyeckme thaktopbl. Temnepatypa
KaK 3K0M0rMyecKuin haktop.
55 NabopaTopHas paboTa «BblisBneHue 1 0.5
Nprcnocob1eHnii OpraHnN3MoB K B/IMSIHUIO
TemMmneparypbi»
AbroTmyeckme (hakTopbl. BNaXKHOCTb Kak
56 3KO/NIOrMYecKunii hakTop. JlabopaTtopHas 1 05
paboTa «AHaTOMMUYecKne 0CO6EHHOCTH
pacTeHN U3 pasHbIX MECT 0OUTaHMS»
57 Cpefibl 06MTaHMsA OpraHM3MoB 1
58 Buonoruyeckune putmbl 1
59 >K13HeHHble PopMbl OpraHn3mMoB 1
60 BroTnyeckme hakTopsbl 1
3HayeHne BMOTUUECKNX B3aUMOAECTBIIA
61 [N CyLLeCTBOBaHNS OpraHNU3MOB B Cpeje 1
obutaHuna
62 JKONOrNMYecKme XapakTepucTnku 1




nonynsumm

OcCHOBHbIe Nokasatenv nonynauumn:

63 YMCNEHHOCTb, N/IOTHOCTb, BO3pacTHasa u
nosnoBas CTPyKTypa
OCHOBHbIe NoKasarteny Nonynauun:

64 POXKAaeMOCTb, NMPUPOCT, TEMM POCTa,
CMepPTHOCTb, MUrpauuu

65 JKO/I0rnyeckas CTpyKTypa nonynayum

66 JnHamuKa nonynauunu n eé perynaums

67 KpuBble pocTa YACNeHHOCTM NONYNALUN.
KpuBble BbDKMBaHNA
JKonornyeckasa Huwa sua.

68 NabopaTopHas paboTa «[prcnocobneHns 0.5
CEMSIH pacTeHWI K pacceneHmnto»

69 Bua kak cuctema nonynaumi

20 3aKOHOMEPHOCTU MOBeSEHNS 1 MUTpaLuiA
YXMBOTHBbIX

71 Co06LLeCcTBO OpraH1M3MoB — GMOLEHO3

72 JKocucTema Kak OTKpbITad cuctema

73 KpyroBopoT BeLLeCcTB U NMOTOK 3Heprumv B
aKocucreme

74 OCHOBHbIe NoKa3aTeNn 3KOCUCTEMbI

75 3KONornyeckme nupamupl

76 13meHeHns coobLLecTB — CyKLeccum

o MpupoLHbIe 3KOCUCTEMbI. DKOCUCTEMBI
03€ep U1 peK. IKOCMCTEMbI MOPEN 1 OKeaHOB

78 IMprpoaHbIe 3KOCUCTEMBI. IKOCUCTEMDI




TYHAP, NECOB, CTenel, NyCTbIHb

79 AHTPOMNOreHHbIE 3KOCUCTEMBI

80 Yp6oskocucTembl. MpakTnyeckas paboTta 05
«M3yyeHre 1 onucaHne ypbosKoCUCTEMbI»
3aKOHOMEpPHOCTM (POPMUPOBAHUA

81 OCHOBHbIX B3aMMOLENCTBUIA OpraH13MoB B
aKocmcTemax
MexaHu3Mbl BO3AENCTBUSA 3arps3HEHNIA

82 pa3HbIX TUMOB Ha CybOPraHN3MeHHOM,
OpraHM3mMeHHOM, NonynALMOHHOM Y
3KOCUCTEMHOM YPOBHSX

83 Bruocgepa — obuiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. V. BepHagckoro o buocgepe

85 3aKOHOMEPHOCTH CYLLIeCTBOBaHMSA
6rocgepbl

86 KpyrosopoTb! BeLLECTB U
BMoreoXMMmMYecKme LMKIbI

87 30Ha/IbHOCTL Buocdepbl. OCHOBHbIE
BMoMbI CyLLK

88 YCTONYMBOCTbL Grochepsl

89 JKO/IOrNYecKmne Kpnsmcbl N NX NpUUnHBbI

90 BospelicTBre yenoBeka Ha brochepy

01 AHTpOI‘IOFeHHvoe BOS,U,GVICTBVI/IG Ha
PacTUTeNbHbIA U XXUBOTHBIA MUP

92 OxpaHa npupoabl

93 OCHOBHble NPUHLMMNbI YCTONYMBOIO




pa3BUTNA YenoBeyeCTBa 1 NpUpoabl

Pal1MoHabHOe NMPUPO/0NOb30BaHUE 1

94 COXpaHeHne 6MONOrNYecKoro 1
pas3Hoobpasuns 3emnn

95 O606L1eHNe No Teme «MUKPO3BONOLMSA U 1
eé pesy/bTaTbl»

96 O606LeHMe No TeMe «MaKpo3BOHOLMA U 1
eé pesy/bTaTbl»

97 O606LeHMe No TeMe «PONCXOXAEHME U 1
pa3BUTME KN3HU Ha 3emne»

08 O606LLeHMe No TeMe «MpPoNCXoXaeHME 1
YefloBeKa — aHTPOMOreHe3»

99 O606LLeHMEe NO TeMe «IKONOrUsA — HayKa 0 1
B3aMMOOTHOLLIEHWSAX OpraHn3mMoB»
O606LeHMe No TeMe «OpraHn3Mbl U cpega

100 1
0bUTaHNA»

101 O6o6Lu,eH|/|ve no Teme «OK0N0rns BUA0B 1 1
NONyNALMA»

102 O606LeHre no Teme «buocdepa — 1
rnobasibHas aKocucTema»

OBLLEE KOJTMYECTBO YACOB INMO 102 75

NMPOIrPAMME













