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|. HosicHUTEILHAA 3aNIHCKA

Pabouyas nporpamma yyebHoro npegmeta (ganee - PMYT) «buonorua» ans yyawmxca 10-11
Knaccos Ha yrny6neHHom ypoHe MBOY «COLLU» c.lenbsi6ox paspabotaHa B COOTBETCTBUM C
Tpe6oBaHuAMN PefiepaibHON0 rocyLapcTBeHHOro 06pa3oBaTe/ibHOro cTaHAapTa cpefHero obLlero
06pa3oBaHus, YTBEPXAEHHOro npukasom MwuHobpHaykn Poccum ot 17.05.2012 Ne 413, Pefe-
pasibHOV 06pa3oBaTeNibHOM MPOrpammoli cpeaHero obLiero 06pasoBaHns, YTBEPXKAEHHOW MpuKa-
30M MuHucTepcTBa npocseLleHns Poccuiickoii Pepepauuy ot 18.05.2023 Ne 371 (3apeructpupo-
BaHO B MuHtocTe Poccmm 12.07.2023 Ne 74228), B COOTBETCTBUM C (heaepanibHOW paboyeii nNpo-
rpammoi cpefHero o6Lero obpasoBaHus npeamMeTa «bronorus», a Takxke Ha OCHOBE XapaKTepu-
CTUKWN NIaHUPYEMbIX Pe3ynbTaToB LYXOBHO-HPABCTBEHHOMO PasBUTUSA, BOCNUTAHUA U coLManm3a-
LMK 06yYatoLLMXCs, NPeACTaB/eHHbIX B (PeaepasibHON paboyeli Nporpamme BOCNUTaHNS.

YuebHblil npeagmeT «bronorus» yrny6neHHoro ypoBHs maydeHus (10-11 knaccbl) siBnseTcs
OAHVM M3 KOMMOHEHTOB MpPeaMETHON 061acTu «ECTecTBEHHO-Hay4YHble NpeaMeTbl». CornacHo no-
noxkeHnam ®roC COO npotunbHble y4ebHble NPeaMeTbl, U3yvaemble Ha Yriy6/1eHHOM YPOBHE,
ABNAKOTCA COCO60M AndhepeHLmaLmm 00y4eHNs Ha YpOBHe cpefHero o6uiero obpasoBaHus U
npu3BaHbl 06ecrneYnTb NPEeMCTBEHHOCTb MEXAY OCHOBHbIM OOLMM, CPefHUM O0OLMM, CPeaHUM
NPotheccMoHaIbHbIM 1 BbICLLMM 06pa3oBaHneM. B TO Xe BpeMsi KaX bl U3 3TUX Y4eOHbIX npeame-
TOB [JO/DKEH ObITb OPUEHTMPOBAH Ha NMPUOPUTETHOE peLleHne 06pa3oBaTes/ibHbIX, BOCMUTATE/IbHbIX
N pa3BMBatOLLMX 3afa4, CBA3aHHbLIX C NPOopUeHTaLMeil 0ByHatoLMXCa U CTUMYNIMPOBAHMEM UH-
Tepeca K KOHKPeTHOW 06/1aCTV Hay4YHOT0 3HaHUS, CBA3aHHOr0O ¢ 61O/Orvnein, MeanLMHON, 3KOOT U-
eid, NCUXO0Nornei, CopToOM UM BOEHHbIM AE/IOM.

Mporpamma no yyebHoOMy npeAMeTy “Buonorna™ gaéTt npeActaBlieHMe O Lenv K 3agadax
n3yyeHns yyeb6Horo npeameta «buonorus» Ha yrnyoneHHOM YpoBHeE, onpeaensieT obssartenbHoe
(MHBapuaHTHOE) NpegMeTHOE COAepXKaHue, ero CTPYKTypMpoBaHue No pasgesnam 1 TeMam, pacnpe-
[eneHune No Knaccam, PeKOMeHAYeT NocnefoBaTe/IbHOCTb U3yYeHUst y4ebHOro Matepumana ¢ y4eTom
MEXMpPeaMETHbIX Y BHYTPUMPEAMETHbIX CBSA3ER, NOrMKM y4ebHOro npolecca, BO3PacTHbIX 0CO6eH-
HoCTeli obydatoLmxcs. B nporpamme no 61onornv peannsosaH NPUHLMN NPEEMCTBEHHOCTY C U3Y-
yeHVeM BMONOrMM Ha YPOBHE OCHOBHOIO 06Lero obpasoBaHus, bnarogaps YeMy NpocMaTpuBaeTCs
Hanpae/eHHOCTb Ha NocnefytoLLee pa3BuTe BUONOTMYECKUX 3HAHWUIA, OPUEHTUPOBAHHbLIX Ha (hop-
MUPOBaHVe eCTeCTBEHHO-HAYYHOITO0 MUPOBO33PEHMS, IKOOrMUYECKOro MbILLEHNS, NPeACTaBIeHNI
0 3[0pOBOM 06pase XW3HW, Ha BOCNUTaHME BEPEXXHOr0 OTHOLLEHMS K OKPY>XKAHOLLEN NPUPOAHON
cpefie. B nporpamme no 6uonorum Takxke rnokasaHbl BO3MOXHOCTM y4ebHOro npegmerta «buono-
rna» B peanmsaumm tpedosaHunii ®roOC COO K nnaHWpyeMbiM JIMYHOCTHBLIM, MeTarnpeaMeTHbIM 1
npeaMeTHbIM — pe3ynbTatam  0byvyeHus W B (JOPMMPOBAHWM  OCHOBHbIX BWAOB  Yy4eOHO-
MO3HaBaTe/IbHON [AeATeNIbHOCTU 00y4atoLMXCs MO OCBOEHMIO COAEpXKaHMsA GMONOrnyeckoro obpa-
30BaHWS Ha YpOBHe cpefiHero obLero oo6pasoBaHus.

YuebHblil npeameT «bronorns» Ha ypoBHe CpefHero o6Lero o6pasoBaHua 3aBepLuaeT 6mo-
Nornyeckoe obpasoBaHvie B LLUKO/E M OPUEHTUPOBAH Ha pacLUMpeHne 1 yriybneHne 3HaHUiA 00yya-
IOLLIMXCS O XXMBOI NpUpPoje, OCHOBaX MONEKYNAPHON U KNETOUHOIN 6ronorumn, amepuonorum u 6mo-
NOTUW Pa3BUTUSA, TEHETUKN, CENEeKLMN, BUOTEXHONOT M, 3BONIFOLMOHHOIO YYEHUSA 1 3KOIOTUN.

N3yueHne yuyebHoro npegmeta «buonormsi» Ha yrny6neHHOM YpOBHE OPUEHTUPOBAHO Ha
MOArOTOBKY 06Yy4atoLmMxca K Nocneaytowemy rnosiydyeHnto 61Monornyeckoro 06pasoBaHuns B By3ax
N OpraHu3aumax cpefHero npomeccroHasibHOro obpasosaHus. OCHOBY ero CoOAepXKaHus CoCTaB/IsA-
eT cucTemMa OMONOrMYECKUX 3HAHWI, MOYYEHHbIX NMPU U3YYeHUM 06Y4aroLLMMINCA COOTBETCTBYHO-
LLMX CUCTEMATUYECKMX pa3fenioB 6MONOrnmM Ha ypoBHe OCHOBHOIoO 06uiero obpasosaHus, B 10-11
Knaccax aTv 3HaHWA Noy4yaroT pa3BuTre. Tak, paclumMpeHbl U yrny6neHbl 61M0N0rMyeckne 3HaHns o
pacTeHusX, XNBOTHbIX, rpubax, 6akTepusx, opraHn3mMe YenoBeka, 0OLMX 3aKOHOMEPHOCTSAX XKU3-
HW, JONOMHUTENBHO BKIOYEHbI GVMONIOrMYeCKme CBELEHNA NPUKIALAHOTO U MOMCKOBOr0 XapakTepa,
KOTOpPble MOXXHO MCMO0/Ib30BaTh KaK OPUEHTUPLI A4/1 NOC/eayroLero Beibopa npogeccumn. Bo3mox-



Ha TakXe MHTerpauus GMoNOrMYecKMx 3HaHWn C COOTBETCTBYIOLLMMW 3HAHUAMM, NOYYeHHbIMU
obyyaroLLMMUCA Npu N3y4eHnn PU3NKN, XUMUK, reorpapum 1 maTematunku.

CTtpykTypa nporpammbl Mo Yy4yebHOMY npeamety “bBuonorua™ oTpaxaeT CUCTEMHO-
YPOBHEBbI U 3BOMOLMOHHbIA MOAXO0Ab! K U3y4YeHMto 6uonorun. CornacHo MM, U3yyatoTcs CBOMA-
CTBa M 3aKOHOMEPHOCTU, XapaKTepHble [/18 XMBbIX CUCTEM Pa3HOro YpPOBHS OpraHu3aLum, 3Bosto-
LMW OpraHNYeckoro mupa Ha 3emse, COXpaHeHUs GMOIOrMYEeCcKOro pa3Hoobpasms niaHeTbl. Tak, B
10 Knacce M3y4atoTCsi OCHOBbI MOJIEKY/APHON M KETOYHOW 61MoN0orum, amepronorum n 6Monorum
PasBUTUA, FEHETUKN U CeNeKUMmn, BUOTEXHOMOMMN U CUHTETUYECKO GMONOrK, aKTyaIM3npyroTCS
3HaHUA obydarowmxcs no 60TaHWKe, 30010TUK, aHATOMUK, (M3MoNoruMn Yenoseka. B 11 knacce
M3y4aroTCA 3BOMOLMOHHOE YYeHNe, OCHOBbLI 3KOIOTUK 1 YYeHKe 0 brocdepe.

YuebHbli npeaMeT «buonorus» npu3saH 06ecneynTb 0CBOeHMe obyuvatoLmmucs 6ronoru-
YECKMX TEOPUIA 1 3aKOHOB, UAEN, MPUHLUMNOB U NPaBu, NeXallmx B OCHOBE COBPEMEHHON ecTe-
CTBEHHO-HaY4YHON KapTWUHbI MUPa, 3HAHWIA O CTPOEHMWU, MHOroo6pasnM N OCOBEHHOCTAX K/IETKM,
opraHu3ama, nonynauumn, 6uoLeHo3a, 3KOCUCTEMbI, O BbIAAKLLMXCA HAYUYHBIX AOCTUXEHUAX, COBPe-
MEHHbIX UCCefoBaHNAX B 610NOrMK, NPUKIaLHLIX acnekTax 61onornyecknx 3HaHuin. Ans passu-
T™MA U NOALEePXaHUs MHTepeca 06ydvatoLMxca K 61Monorum Hapsgy Co 3HaYuTelbHbIM 0OBbEMOM
TeOpeTMYECKOro MaTepmana B CoLepXxaHu1 nporpaMmbl No 6uonoruy npesycMoTpeHo 3HaKOMCTBO
C UCTOPUEl CTAHOB/IEHWNSA N Pa3BUTUSA TOW WUAN UHOA 06/1acTU 6UONOTUK, BKIALOM OTeYeCTBEHHbIX
1 3apY6EXHbIX YYEHbIX B PeLLeHNEe BOXKHENLLNX B1ONOrMYECKNX U 3KONOTMYECKMX NPO6/eM.

Llenb n3yyeHns yyebHOro npegmeta «buonorus» Ha yrnyoneHHoOM YpoBHe — OBnafeHue
06yYatoLWMMUCH 3HAHWUAMU O CTPYKTYPHO-(DYHKLMOHAIbHON OpraHu3aLuy XMBbIX CUCTEM Pa3HOro
paHra 1 nNpuobpeTeHne YMeHWIA NUCMONb30BaTh 3TN 3HAHWUA B (hOPMMPOBAHUM MHTepeca K onpese-
NEHHOW 061acTV NPOMECCUOHaNBHOWN AeATENbHOCTH, CBS3aHHOW C 61ONIorvei, Unn K Bolibopy yyeob-
HOro 3aBefleHuNsA 419 NPOA0HKEHNS BMONOrMYecKoro o6pasoBaHus.

LocTkeHne Lenn usydeHus yvebHoro npeameta «buonorus» Ha yrny61eHHOM YpOBHe
0becneymBaeTca peLleHneM crefyroLwmnx 3atauy:

OCBOEHME 06YYatOLLMMUCA CUCTEMbI BUONOMMYECKMX 3HAHUIA: 06 OCHOBHBLIX GMONOrMYECKMNX
TeopusX, KOHLEMNUMAX, rmnoTesax, 3aKOHax, 3aKOHOMEPHOCTSAX W npasuiax, COCTaBAALWMX CO-
BPEMEHHYIO €CTECTBEHHO-HAYyYHYHO KapTWHY MUpa; O CTPOEHWM, MHOroo6pasnm U 0CO6EHHOCTAX
610NI0rMYecknx cnuctem (KneTka, opraHn3m, Nonynaums, sud, uoreoueHos, uocgepa); o Bblaato-
LUMXCA OTKPBITUAX U COBPEMEHHBIX NCCMeLOBaHUSAX B G1ooruu;

03HaKOM/IeHMe 00y4atoLWMXCa C METOAaMM MO3HaHMS XXUBOI NPUPOAbI: UCCNeLoBaTeNIbCKUMM
MeToZamu 61oNornMyYecknX HayK (MOMEKYNSAPHOW U KNETOYHON 6ronorumn, amopronorum n 6ruono-
TN PasBUTUS, TEHETUKWN U CeNneKkuum, BUOTEXHONOMMU N CUHTETUYECKON BMONOrMK, NaseoHToNo-
ry, 3KOMOrnm); MeTofaMm CaMoCTOATE/IbHOrO MpoBeAeHUs BUOMorMYecKUX UCCnefoBaHUA B na-
6opatopun n B npupoge (HabntoeHve, U3MePeHNE, 3KCNEPUMEHT, MOAENNPOBaHNE);

OB/aZieHne 06y4atoLLMMUCA YMEHUAMU: CaMOCTOSATENIbHO HaXOAWTb, aHaJM3npoBaTb U UC-
Nosib30BaTb GUOIOMMYECKYH0 MH(OPMALMIO; NO/b30BATLCSA GMONOrMYECKO TEPMUHOIOTUEN U CUM-
BO/IMKOW; YyCTaHaB/MBaTb CBA3b MEXAY pa3BUTHEM OGMOMOrMM U COLUIbHO-9KOHOMUYECKUMU ©
3KONOrnyecKMMMN npobremMamm YesioBeHeCTBa; OLEeHMBATb MOCNEACTBUSA CBOEN AeATeNbHOCTM Mo
OTHOLLIEHMIO K OKPY)KatoLLLein NpMpoaHON cpeae, CO6CTBEHHOMY 34,0POBbLIO 1 3[0POBbHO OKPYXKato-
WKMX Ntofein; 060CHOBLIBATL M COBMO4ATE Mepbl MPOMUIAKTUKA NHDEKLNOHHBIX 3a60/1eBaHUN,
npasu/ia NoBeAeHUs B NpMpose 1 obecneyeHns 6e30MacHOCTU COBCTBEHHOM XN3HEAEATENIbHOCTY B
4pe3BblYaHbIX CUTYaLUAX MPUPOAHOIO M TEXHOTEHHOTO XapaKTepa; XapakTepu3oBaTb COBPEMEH-
Hble Hay4YHble OTKPbITUA B 06/1aCTV Gronoruu;

pasBuTMe Yy 00YYatOLMXCA WHTENNEKTYa/lbHbIX M TBOPYECKUX CMNOCOGHOCTEN B npouecce
3HAKOMCTBA C BbIJAOLMMUCH OTKPLITUAMU Y COBPEMEHHBLIMU UCCNEA0BAHMAMM B BLUOOMMK, peLla-
emMbIMK et0 npobnemamm, MeToLONOrMein BUONOrMYECKOro 1CCNefoBaHWs, NMPOBEAEHNA JKCNepu-
MEHTa/IbHbIX WCCNeLOBaHWM, pelueHnUs BUOMornyeckux 3afad, MOAEeNMPOBaHWUs GUOMOTrMYECKMNX
06BEKTOB 1 MPOLECCOB;



BOCMNUTaHME Y 06y4aroLmMXCs LLeHHOCTHOIO OTHOLLIEHWNSA K XXMBOW NPUpofe B Le/IOM U K OT-
JeNbHbIM ee 06beKTam 1 SBIEHWSAM; (OPMUPOBaHME 3KOTOMMYECKOM, FreHETUYECKO FPamMOTHOCTM,
06LLei KyNbTypbl NOBEAEHUSA B NPUPOLE; MHTErpaLmm eCTeCTBEHHO-HaYUHbIX 3HaHWA;

npuobpeTeHne 06y4YalOLLMMUCA KOMMETEHTHOCTM B PaLMOHa/IbHOM MPUPOLONO/b30BaHNM
(cobntogeHne nNpasunn NOBeAEHUA B NPUPOLE, OXpaHbl BUAOB, IKOCUCTEM, BUOCHepbl), COXpaHEHNM
COOCTBEHHOIO 30P0BbS U 340POBbA OKPYXAIOLLMX MH0AEN (CobntogeHns Mep NpohunaakTMKmn 3a60-
NneBaHWin, obecrieyeHne 6e30MaCHOCTUN XKN3HELEATENIbHOCTU B Ype3BblYaiHbIX CUTYaUMAX Npupoa-
HOMO 1 TEXHOTEHHOro XapakTepa) Ha OCHOBE MCMO/b30BaHNUSA BUOMOrMYECKNX 3HAHWIA N YMEHWIA B
NOBCEAHEBHOW XWN3HN;

co3faHve YCnoBWil Ans 0CO3HAHHOMO Bbl6opa 06yYatoLMMUCH MHAMBUAYaIbHOW 06pa3oBa-
TeNIbHON TPaeKTopMM, CNOCO6CTBYIOLLEN NOc/eAyoLWeMy NPOgecCMOHaIbHOMY CaMOONPeLeNeHNIO,
B COOTBETCTBUM C MHAMBULAYA/IbHLIMU MHTEpecamu U NMOTPe6HOCTAMU pernoHa.

OT60p opraHM3aunoHHbIX POPM, METOLOB U CPeACTB 06yUeHUs 61MON0rM OCYLLECTB/ISETCA C
YUYETOM CMeLndnKN ero CoAep>KaHnsa 1 HanpasieHHOCTU Ha NMPOAOHKeHMe 61O0IornMyeckoro obpa-
30BaHNA B opraHm3aLmsax cpegHero npogheccroHaIbHOMO U BbICLLIEr0 06pa3oBaHus.

Obs3aTeNnbHbIM YCIOBMEM MPU 06yYeHUN BMONOrMK Ha yrnybneHHOM YpOBHE AB/SETCA MPo-
BefleHne nabopaTopHbIX M NPaKTUYeCKMX paboT. Takke yyacTve 06y4atoLMXCA B BbIMOHEHUN
MPOEKTHBLIX N Y4eOHO-MCCNe[0BaTeNbCKUX paboT, TeMaTuKa KOTOPbLIX OMpPeaenseTcsa yumTeneMm Ha
OCHOBE VMEILLMXCS MaTepUabHO-TEXHUYECKNX PECYPCOB N MECTHbLIX MPUPOAHbLIX YCI0BUIA.

Mporpamma paccymTaHa Ha 06LLYt0 y4ebHYO0 Harpysky B o6beme 204 vaca: B 10 Knacce —
102 yaca (3 yaca B Hefiento), B 11 knacce — 102 yaca (3 yaca B Hefento).

Il. Conep:xkanue yuedHoro npeamera«buonorus»

10 KJIACC

Cofep>xaHne nporpammbl, BblAeNeHHOe kypcugom, He BXOAUT B NMPOBEPKY rOCYAapCTBEHHOM
utorosoi attectauum (FTNA).

Tema 1. Bbuosorusi Kak HayKka

CoBpemeHHas buonorus — KoMnsekcHas Hayka. Kpatkas ncropus passutus 6uonoruu. buo-
NOTMYECKMe HayKM N n3yyaeMble MU Npo6siemMbl. DyHAAMeHTaNbHbIE, NPUKIAAHbIE Y MOUCKOBbIE
Hay4Hble nccnefoBaHns B 610IOrnN.

3HauyeHve 6ronorum B POPMUPOBAHNN COBPEMEHHOIN eCTECTBEHHO-HAYUYHOW KapTUHbI MUpa.
Mpodeccuu, cBszaHHble ¢ Guonorueid. 3HaueHe 6MONOTUK B NPAKTUYECKOWA AeATeNbHOCTU Yesno-
BeKa: Mef1UuHe, Ce/IbCKOM XO03ACTBE, NPOMbILLIEHHOCTU, OXpaHe NpUpPosb.

JdemMoHcTpanuu

MopTpeTbl: ApuctoTenb, TeodpacT, K. JInHHenn, XK. b. Nlamapk, Y. HdapsuH, Y. apseei, I,
MeHgens, B. L. BepHaackuia, W. . Masnos, . . MeuHnkos, H. 1. Basunos, H. B. Tumodees-
PecoBckuit, . YoTcoH, ®. Kpuk, [. K. benses.

Tabnmupl 1 cxembl: «CBA3b 6UOMOTMK C APYrMMU HayKamu», «Cuctema 610nIornyeckmx
HayK».

Tema 2. ) KuBble CHCTEMBI H HX H3YyYCHUEC

YKuBble cucTemMbl Kak npeaMeT U3ydeHWUs 6uonorun. CBOMCTBA XKUBLIX CUCTEM: €AUHCTBO
XMMMUYECKOro CoCTaBa, AUCKPETHOCTb W LIeNOCTHOCTb, CIOXHOCTL U YNOPAA0YEHHOCTb CTPYKTYPSI,
OTKPbITOCTb, CaMOOPraHun3aLusa, camoBOCMPOM3BeeHNE, Pa3apaXXnMMocTb, N3MEHUMBOCTb, POCT U
pasBuTMe.

YPOBHU OpraHn3aLmMm XmBbIX CUCTEM: MOJSIEKYNSAAPHbIN, KNETOUHBIA, TKAHEBbIA, OpraHU3MeH-
HbIA, NONYNALWOHHO-BUAOBON, 3KOCUCTEMHBIA (6MOreoLeHOTUYECKNIA), 6roctepHbIiA. Mpouecchl,
NnpoucxoaaLLme B XuBbIX cuctemax. OCHOBHblE MPU3HAKKN >XMBOM0. XXU3Hb Kak (hopma CyLlecTBo-
BaHWA mMaTepun. Hayku, n3yyaroLLye X1Bble CUCTEMbI HA Pa3HbIX YPOBHAX OpraHu3aLuu.

M3yueHne xunBbIX cnuctem. MeTofbl 610ONOTMYECKOn Hayku. HabnogeHve, nsmepeHue, aKc-
MepPUMEHT, cUCTeMaTm3aums, MetaaHanu3. MoHATME O 3aBUCMMOI M HE3aBUCUMOM MepPeMeEHHONA.
MnaHvpoBaHne akcnepumeHTa. ocTaHoBKa M nposepka runotes. Hynesas runotesa. lNMoHATVE



BbIGOPKM 1 €€ N0CTOBEPHOCTb. Pa3bpoc B 6MONOrMYeckmx AaHHbIX. OUeHKa AOCTOBEPHOCTM NONy-
YEHHbIX pe3ynbTaTtoB. MPUUMHBLI UCKaXXKeHWUA pesy/bTaToB 3KcrnepumeHTa. MoOHATUE cTaTucTUYe-
CKOro TecTa.

JdemoHcTpauuu

Tabnmupl 1 cxembl: «OCHOBHbIE MPU3HAKM XXN3HWU», «Bruonormyeckne cucteMbl», «CBONCTBa
XXMBOW MaTepum», «YPOBHW OpraHu3auuy >XMBOM Mpupogbl», «CTPOeHWe XXMBOTHOM KNEeTKM»,
«TKaHWN XXMBOTHbIX», «CUCTEMbl OPraHOB Ye/I0BEYECKOro opraHusmMa», «broreoweHos», «brocpe-
pa», «MeToAbl 3YUYEHWNS XXMBOI MPUPOAbI».

Ob6opyaoBaHve: nabopaTtopHoe 060pyaoBaHWe A1 NPOBEAEHMSt HabGMOAEHNIA, U3MEPEHN,
3KCNEepUMEHTOB.

IpakTuuyeckas padora «/ICnonb3oBaHWe PasINYHbLIX METOLOB MPU U3YYEHUU XMBbIX CU-
CTeM».

Tema 3. buoJjiorusi KJieTku

KneTka — CTPYKTYpHO-(hYHKLMOHA/IbHAA eAnHULA XMUBOr0. CTOpus OTKPbITUSA KNeTku. Pa-
60Tbl P. 'yka, A. leBeHryka. KnetouHas Teopus (T. LLBaHH, M. LLineiaeH, P. BupxoB). OCHOBHbIe
MOSI0XKEHWS COBPEMEHHOW KETOUHOW TEOpUMN.

MeTofbl MONMEKYNAPHON N KNETOYHON GMONOrMK: MUKPOCKOMKSA, XpoMaTorpagus, 3neKTpo-
(hopes, MeTo4 MeueHbIX aTtoMoB, AuddepeHLManbHOe LEeHTPUGYrMpoBaHue, KynibTUBMPOBaHME
KNeTOK. Uzyuenue guxcuposannvix Kiemok. INEKTPOHHAA MUKPOCKONUA. Kongpokanvras Mukpo-
ckonus. Bumanvroe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

MoptpeTbl: P. T'yk, A. NleBeHryk, T. LLIsaHH, M. LLneigeH, P. Bupxos, K. M. bap.

Tabnmupbl 1 cxeMbl: «CBETOBOI MUKPOCKOM», «3NEKTPOHHBIA MUKPOCKON», «/cTopns passu-
TUS METOLO0B MUKPOCKOMUU».

O6opyaoBaHve: CBETOBOM MMKPOCKOM, MUKpOMpenapaTbl PacTUTENbHbIX, XXUBOTHbIX U 6aK-
TepuasibHbIX K/ETOK.

IMpakTuueckasi padora «/13yyeHne MeTOA0B KIETOUHON Gronorny (xpoMmatorpadus, anek-
Tpogopes, AnddepeHunanbHoe LeHTpUdyrmpoaHue, MNLP)».

Tema 4. Xumunueckasi Oopranu3anvs KJIC€TKHU

XUMNYECKUIA COCTaB KNeTKN. Makpo-, MUKPO- 1 Y/IbTPaMUKPO3eMeHTbl. Boga u eé ponb Kak
pacTBOPUTENA, peareHTa, yyacTue B CTPYKTYPUPOBAHUN KNETKM, TENoperynaumm. MuHepaibHble
BeLLeCcTBa KNIETKN, UX B1onormyeckas posb. Posib KAaTUOHOB M @aHWOHOB B K/IETKE.

OpraHunyeckue BeLLeCTBa KNeTKW. bronornyeckune nonnumepbl. benku. AMUHOKUCNOTHBIN CO-
cTtaB 6esikoB. CTPYKTypbl 6e/1IK0BO MONeKy/bl. MepBuyHas CTPyKTypa 6enka, nentugHas CBA3b.
BTopuyHas, TpeTnyHas, YeTBepTUUHasA CTPYKTYpbI. JeHaTypauus. Coictea 6enkoB. Knaccudmka-
Lms 6enkoB. bronornyeckue yHKUUM 6enKoB. Ilpuonul.

Yrnesogbl. MoOHOCaxapuibl, gncaxapugpl, onurocaxapuibl v nonucaxapuipl. O6wmi nnax
CTPOEHUS N (PU3NKO-XMMUYECKIE CBOMCTBA YINeBOAOB. bruonornyeckme MyHKUMMN YrieBoLoB.

Nvunugbl. TnapogunsHO-rnapodobHble cBoicTBa. Knaccugmkaums nmnngos. Tpuravuepu-
Abl, hocthonunuapl, BOCKK, cTeponbl. buonornyeckne gyHkumm nunmngos. O6Lime cBoicTBa 61o-
NOrNYeCcKMX MembpaH — TeKy4eCTb, CNOCOOHOCTL K CaMO3aMblKaHWUIO, MOYNPOHMLAEMOCTb.

HyknenHosble kucnotel. HK n PHK. CTpoeHve HYKNeMHOBbLIX KUCNOT. HyKneoTuabl.
MpuHUMN KoMmnneMeHTapHocTW. Mpasuno Yapradda. Ctpyktypa AHK — gBoitHas crnivpans. Me-
CTOHaxoXaeHue n buonorunyeckune yHkumm AHK. Bugbl PHK. ®dyHkunn PHK B KneTke.

CtpoeHve monekynbl AT®. Makpoapruyeckme ceasm B Monekyne AT®. buonornyeckue
(pyHKUMM AT®. BocCTaHOBNEHHbIE MEPEHOCUUKMN, UX (DYHKLUMN B KNETKe. [pyeue Hykieo3uompu-
gocihamer (HT®). CekBeHnpoBaHve AHK. Memoowsr cenomuxu, mpanckpunmomuxu, npomeomuxu.

CTpyKTypHas 6uonorms: GuoxnuMmyeckme n 6UopU3NYecKne nccnefoBaHns coctasa 1 npo-
CTPaHCTBEHHOW CTPYKTYpbl 6MOMONEKYN. Mooenuposanue cmpykmypol u yHKyuil OUOMONEKYT U
ux komniexkcos. Komnvromeprwiii Ou3aiin u OpeaHuyecKuti CUuHme3 OUOMOLEKYL U UX HeNnpupoOHbIX
AHA102086.

JdemoHcTpanuu



MopTtpeTbl: J1. MonuHr, K. YoTcoH, ®. Kpuk, M. YunkuHc, P. ®paHknnH, ®. CsHrep, C.
Mpy3uHep.

[varpammbl: «PacnpefeneHne XMMUYECKMX 3/IEMEHTOB B HEXMBOW Mpupoge», «Pacnpesene-
HME XMMUYECKNX 3/1EMEHTOB B XXMBOI MPUPOLE».

Tabnumupl 1 cxembl: «Mepuognyeckas Tabnmua XMMUYECKUX 31eMEHTOB», «CTpOeHMe Mose-
Ky/nbl BOAbl», «BellecTBa B COCTaBe OpraHuM3mMoB», «CTpoeHMe MoneKysbl 6enka», «CTpyKTypbl
0eNIKOBOW MONEKY/bI», «CTPOEHNe MOJIEKYN YrNeBoAoB», «CTpoeHe MOMEKYN NUnuaoB», «Hyk-
JIEMHOBbIE KUCNOTbI», «CTPoeHne MONeKy bl AT®».

O6opyfoBaHve: XMMu4yeckas nocyaa n 060pyLosaHue.

JlaGoparopuas padora «O6HapyXeHMe 6e/1KOB C MOMOLLbH KaYeCTBEHHbIX peaKLii».

JlabopaTopnas pa6ora «/iccnegoBaHve HyKNENHOBbLIX KUCNOT, BblAeNeHHbIX U3 KNETOK pas-
JMYHBIX OPraHN3MOB».

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunbl KNETOK: 3yKapnoTnyeckas 1 npokapuotmnyeckas. CTpyKTypHO-(DYHKLMOHaIbHbIE 06pa-
30BaHUA KETKMN.

CTpoeHue NpoKapuoTMUECKO KneTku. KneToyHas cTeHKa 6akTepuin 1 apxeir. OCo6eHHOCTH
CTPOEHUS reTepoTPOHON 1 aBTOTPOPHONM NPOKAPUOTUHECKUX KNETOK. MeCTo ¥ posib MPOKapuoT B
6roLieHOo3ax.

CTpoeHVe M (PYHKLMOHMPOBaHUE 3YKapUOTUYECKON KeTKW. [lnasmaTnyeckas membpaHa
(nnasmanemma). CTpyKTypa niasMaTryeckoil MemMopaHbl. TPaHCNOPT BELLECTB Yepes nnasmarTunye-
CKY0 MembpaHy: NacCUBHbIN (anddysns, obnervyeHHas Augdysns), akTUBHbIA (NePBUYHBIA 1 BTO-
PUYHBIA aKTUBHLIN TpaHcnopT). llonynpoHuuaemMocTs MembpaHbl. PaboTa HaTpuii-KanmeBoro
Hacoca. QHAOUMTO3: NUHOLUMTO3, (aroumutos. Ik3oumnTo3. KnetouHasa cteHka. CTpyKTypa U (hyHK-
LMW KNETOYHOW CTEHKW pacTeHWiA, rpnbos.

Lintonnasma. Lintosons. Lintockenet. [suxeHne umtonnasmbsl. OpraHonibl Knetkn. OfHo-
MeMOpaHHble OpraHouAbl KMeTKW: aHAonnasmarnyeckas cetb (AMC), annapat ["ofbaKu, 11M30C0-
Mbl, UX CTPOeHMe U (PYHKUMK. B3anMocBA3b OfHOMeMOpPaHHbLIX OpraHoMaoB KeTku. CTpoeHue
rpaHynspHoro petTukynyma. Mexanusm nanpasnenus 6enxoe ¢ II1C. CUHTE3 paCTBOPUMbIX GENKOB.
CUHTe3 K/eTOYHbIX MeMbOpaH. [afkuin (arpaHynspHbIA) aHAONMa3MaTUYeCKMin peTukynym. Cek-
peTopHas yHKuUMA annapata [Fonbmkn. Moougurayus benxos ¢ annapame I onvosxcu. Copmupos-
Ka benxkos 6 annapame I onv0xcu. TPAHCMNOPT BELLECTB B KeTKe. Bakyonn pacTuTeNlbHbIX KNeToK.
KneTouHblin cok. Typrop.

[MonyaBTOHOMHbIE OpraHouAbl KNeTKU: MUTOXOHAPUKM, nnactugbl. Ilpoucxoscoenue mumo-
xonoputi u naacmuo. Cumbuoeenes (K.C. Mepesickoscruii, JI. Mapeynuc). CTpoOeHUE U PYHKLUM
MUTOXOHAPWIA 1 nnacTug. MepBuyHbIe, BTOPUYHbIE N CNOXHbIE MNNACTUAbI POTOCUHTEINPYHOLLMX
3yKapumoT. X10ponnacTbl, XPOMONACTbI, IEAKONIACTbI BbICLLUNX PACTEHWIA.

Hememb6paHHble opraHouabl Knetkn CTpoeHVWe M (DYHKUMM HemeMOpaHHbIX OpraHouaoB
KNeTKn. Pbocombl. TIpomescymounvie gpunamenmor. MUKPOPUNAMEHTbI. AkmurossleMukpoghuia-
menmut. MbILWEYHbIE KNETKU. AKmunosble KOMNOHEHMbl HeMbluteuHblX Kiemok. MUKPOTPYOOUKN.
KneTouHblin LeHTp. CTPOeHME 1 ABUXKEHWE XKIYTUKOB M pecHUYeK. MUKpPOTPYBOUKN LUTONNAa3MbI.
LleHTpuonb. benku, accoyuuposanHvie ¢ Mukpoguiamenmamu u mukpompyooukamu. Momopnowie
benxu.

fAapo. O6onouka aapa, XpoMaThH, Kaprmonaasma, SApbIWKK, UX CTPOeHME U yHKLMK. HAgep-
HbliA 6e/IKOBbIN MaTpUKC. NpoCTPaHCTBEHHOE PacrosioKeHe XPOMOCOM B MHTep(a3HOM sape. Dy-
Xpomamun u cemepoxpomamur. BeNKN XpOMaTUHA — TUCTOHbI. Juuamuxa s0epHou 000104KU 8
mumose. Hoeprwiti mpancnopm.

KneTouHble BKNOYeHUS. CpaBHUTEIbHAA XapaKTepUCTMKa KETOK ayKapuoT (pacTUTeNbHOW,
YKMBOTHOW, rpUBHOIA).

JdemMoHcTpanuu

MopTpeThbl: K.C. Mepexkosckuid, /1. Maprynuc.



Tabnmupl 1 cxembl: «CTPOEHME 3YKapUOTUYECKOW KNETKU», «CTPOEHME XXUBOTHON KNETKN»,
«CTpoeHne pacTUTENbHON KNeTKn», «CTPOEHNE MUTOXOHAPUM», «Aapo», «CTpoeHne NpoKapuo-
TUYECKOW KNETKM».

O6opyfoBaHVe: CBETOBOV MUKPOCKOM, MUKpOMNpenapaTbl pacTUTENIbHbIX, XXUBOTHbIX K/IETOK,
MUKponpenapaTtbl 6akTepuaibHbIX KNETOK.

JlaGoparopuas padora «/13y4eHne CTPOEHUA KNETOK Pas/IMyHbIX OpPraHu3mMoB».

IMpakTuyeckasi padora «/13yyeHne CBONCTB KNETOYHOW MEMOPaHbI».

JlaGoparopuas padora «l/IccrnefoBaHne niaMonusa M [AennasMonusa B PacTUTENbHbIX
KeTKax».

IpakTuyeckasi padora «/13yyeHne ABMXKEHUA LUTOMNA3Mbl B PACTUTE/NbHbIX KETKaX».

Tema 6. O0MeH BelecTB M NpeBpaLieHHEe JHEPTUH B KJIeTKe

AccumMuUnauna v QUCCUMUAALNA — B CTOPOHbI MeTabonmM3Ma. Tunbl 06MeHa BeLLeCTB: aBTo-
TPOMHBIA U reTepoTPOHBINA. YyacTve KUCNopoja B 0OMeHHbIX MpoLeccax. HepreTnyeckoe obec-
neyeHve KneTkun: npespawieHme AT® B 06MeHHbIX npoLeccax. PepMeHTaTUBHBIN XapakTep peak-
UM KNeTovyHoro mMetabonuama. depmeHTbl, X CTPOeHWe, CBOMCTBA M MexaHu3M geicTBus. Ko-
(hepMeHTbI. OTIMUMA (PePMEHTOB OT HEOPraHNUYECKMX KaTasm3aTopoB. benkn-aktnearopb! U 6enkn-
NHIMBUTOpPbI. 3aBUCMMOCTb CKOPOCTU (hepMEHTATUBHbIX peakLuid OT pasinyHbIX (PaKTOPOB.

MepBMYHbIA CUHTE3 OpPraHUYecKNX BELLECTB B KeTKe. POTOCUHTES. AHOKCUCEeHHbLL U OKCU-
2ennblll pomocunmes y oaxmepuii. Ceemocoouparowue nuemenmsl U NUSMEHMbl PEaKyUOHHO20
yenmpa. PONb XN0OPONIAcToB B fnpouecce (hotocmHTe3a. CBeToBass U TeMHOBas (hasbl. @omoovixa-
nue, Cs., C4- u CAM-munvr gpomocunmesa. TNPOJYKTUBHOCTb (POTOCUHTE3A. BAnsHMEe pasnivyHbIX
(haKTOpPOB Ha CKOPOCTb POTOCUHTE3A. 3HAYEHME (POTOCUHTESA.

XemocuHTe3. Pa3Hoo6pasve OpraHn3MOB-XEMOCUHTETUKOB: HUTPUGULMPYIOLLME GakTepuu,
Xene3obaktepuu, cepobakTepum, BOLOPOAHbIE 6aKTeEPUUN. 3HAUEHNE XEMOCUHTE3A.

AHa3pobHble opraHu3mMbl. Bugbl 6poxeHmns. MpoayKTbl 6pOXXEHNsS N UX UCNOMb30BaHMe Ye-
NOBEKOM. AHa3p06HbIE MUKPOOPraHM3Mbl Kak 06beKTbl GUOTEXHONOMMM U BO3GYANTENN 6ONE3HEN.

A3p0o6HbIe OpraHn3Mbl. Tanbl 3HEPreTUYeCcKoro obmMeHa. MoAroToBUTENbHbIN 3Tan. [IMKo-
N3 — BECKNCNOPOLHOE pacLLensieHne rnoKo3bl.

Brionornyeckoe oKUCNEHNE, UK KNETOYHOE fbIXaHue. Poib MUTOXOHAPWIA B npoLeccax 6uo-
NOTNYECKOro oKucneHus. Linknnyeckue peakumm. OKucanTesibHoe (hocthopunnmpoBanune. Duepeust
Membpannoeo epaduenma npomonos. Cunmesz ATD: paboma npomonnou ATD-cunmaser. [1pe-
MMYyLLeCcTBa a3pobHOro Nyt obMeHa BeLLeCTB nepes aHaspobHbIM. DNHEKTUBHOCTL IHEPreTUYe-
CKOro obmeHa.

JdemoncTpanuu

MoptpeTsl: Mx. Mpuctan, K. A. Tumnpsses, C. H. BuHorpagckuin, B. A. SHrensrapar, M.
MwuTtuenn, I'. A. 3aBap3niH.

Tabnmupbl N cxeMbl: «POTOCUHTE3», «DHEPreTUYeCKnii 06MeH», «bnocuHTe3 6enkax», «CTpo-
eHne PepPMeHTa», «XeMOCUHTE3»,

O6opyfoBaHMe: CBETOBO MUKPOCKOM, 060pyLoBaHWe A/ MPUrOTOBMIEHUA MOCTOSHHBIX W
BPEMEHHbIX MUKPOMpenapaTos.

JlabopaTopuas padora «/I3yyeHne KaTaIMTUYECKON aKTMBHOCTU (DePMEHTOB (Ha npumepe
amunasbl Un Katanasbl)».

JlaGopaTopnas padora «/3yyeHne PepMeHTaTUBHOIO pacLLenieHns nepokcua Bogopoaa B
PacTUTENbHBIX N XXMBOTHbBIX K/IETKax».

JlaGoparopnas padora «CpaBHeHVe NPOLLECCOB (DOTOCUHTE3A U XEMOCUHTE3A».

JlaGopaTtopuas pa6ora «CpaBHeHVEe NPOLECCOB OPOXKEHMS U AbIXaHUS».

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

PeakLMn MaTpUYHOro cuHTe3a. MpUHLMN KOMMNIEMEHTAPHOCTY B peakumax MaTPUYHOrO CUH-
Tesa. Peanunsaumsa HacnefcTBEHHON MHOpPMaLMnN. TeHeTUYECKNIA KOA, ero CBOWCTBa. TpaHCKpun-
UMs — MaTpuuHblil cuHTe3 PHK. TMpuvHUMMbI TPaHCKPUNUMKA: KOMMJIEMEHTAPHOCTb, aHTuUnapan-
NenbHOCTb, aCUMMETPUYHOCTbL. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Heko-
oupyrowue PHK.



TpaHcnaums 1 ee atanbl. Y4acTue TpaHCNopTHbIX PHK B 6uocnHTe3e 6enka. Ycnosus 6mo-
cuHTe3a 6enka. KogmposaHue aMMHOKUCIOT. Ponb prbocoM B BUOCHHTE3e 6enka.

Cogpemennvie npedcmasienus o0 cmpoeruu 2enog. OpraHmsauma reHoma y npokapuor 1 ay-
KapnoT. Perynaums akTMBHOCTM TeHOB Yy NpokapuoT. I'mnoTesa onepoHa (®. XKakob, XK. MaHo).
MonekynapHule Mexanuzmvl dSKCnpeccuu 2eHo8 y aykapuom. Pore xpomamuna 6 pecynayuu pabomot
2eno6. Perynaums 06MeHHbIX MPoLeccoB B KNeTKe. KneTouHbIli roMeocTas.

Bupycbl — Hek/IeTOUHbIE (DOPMbl XXM3HU U 06/MratHole napasutbl. CTpoeHWe MPOCTbIX W
CIOXHbIX BUPYCOB, PETPOBUPYCOB, 6bakTepnotharoB. JKusnennwviti yuxa JJHK-cooepoicawux supycos,
PHK-cooepaicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, uHmezpasd.

BupycHble 3a6011eBaHNS YeN0BEKa, XXMBOTHBIX, pacTeHuid. CMAA, COVID-19, counanbHble 1
MeLULMHCKME NPobnembl.

buoungopmamuka: unmeepayus u amanuz o6orvuiux maccusos («bigdata») cmpykmypHvix
buonoeuueckux oanuvix. Hanomexunonoeuu ¢ ouonocuu u meouyune. Ilpoepammupyemvle GyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcme.

JdemMoHcTpanuu

MoptpeTbl: H. K. Konbuos, 4. . ViBaHOBCKUA.

Tabnuubl 1 cxembl: «BUOCUHTE3 6e/Kax», «I"eHeTUYECKUA Kog», «Bupychbl», «baktepmodarmns.

IpakTunyeckas padora «Co3faHNe MOLeNV BMpyca».

Tema 8. JKuzHeHHBIN MUK KJIETKH

KneTouHblin uMKn, ero nepuofbl v perynauyms. ViHtepdasa n Muto3. OcobeHHOCTM npoLec-
COB, NpoTeKatoWwmx B HTepdase. MogroToBKa KNETKN K AeneHnto. MNpecnHTeTMYecKnin (NoCTMUTO-
TUYECKMIA), CUHTETUYECKMIA N NOCTCUHTETUYECKMIA (NPEMUTOTUYECKMIA) NEPUObI MHTePdasb!.

MaTpuuHbiin cnHTes JHK — pennvkauus. MpuHumnsl penavkauumn OHK: KomnnemeHTap-
HOCTb, MO/IYKOHCEPBATMBHbIA CUHTE3, aHTUNapaieNlbHoCTb. MexaHu3m penavkauumn JHK. Xpo-
MOCOMbI. CTPOeH1e XPOMOCOM. Teslomepbl 1 Tesomepasa. XPOMOCOMHbIA Habop KNEeTKN — Kapuo-
™. QUNNouAHbIA U ranfiongHblii Habopbl XPOMOCOM. [TOMONOrMYHbIE XPOMOCOMbI. [10/10Bble
XPOMOCOMBbI.

[JeneHne KneTkn — mutos. CTagum MUTo3a 1 NPOUCXOAALLME B HAX NPOLLECChI. TUMbl MATO3a.
KapnokuHes v LMTOKMHe3. bruonornyeckoe sHayeHnMe MUTO3a.

Perynsaums MMTOTUYECKOTO LKA KNeTKKU. MNporpammupyemas KnetouHas rubesb — anonTos.

KnetouHoe A4po, XPOMOCOMbI, (DYHKLMOHANIbHAA FeHOMUKA. Mexanuszmol npoaughepayuu,
ougpepenyuposxu, cmapenus u euderu kiemok. «Llugposas xnemka» — buoungopmamuyeckue
MoOenu YHKYUOHUPOBAHUSL KILeMKU.

JdemoncTpanuu

Tabnmupbl 1 cxembl: «KWU3HEHHbIA UMK KNeTKW», «MuTo3», «CTPOEHNe XPOMOCOM», «Pe-
navkauma HK».

O6opyaoBaHMe: CBETOBOM MUKPOCKOM, MuUKpornpenapaTbl: «MWTO3 B KMeTKaxX KOpeLluka ny-
Ka».

JlaGopaTopHas padora «/13y4yeHre XpOMOCOM Ha roTOBbIX MUKpPOMpenaparax».

JlaGopaTropuas padora «HabnogeHe MMTO3a B K/IETKaxX KOHYMKA KOpeLlKa nyka (Ha roto-
BbIX MUKpOMpernapaTax)».

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

Buonornueckoe pasHoobpasve opraHu3MoB. OAHOK/IETOYHbIE, KOMOHWA/IbHbIE, MHOTIOK/e-
TOYHbIE OPraHN3Mbl.

OCO6eHHOCTM CTPOEHUNSA N XKU3HEAEATEIbHOCTM OfHOK/IETOYHbIX OpraHuM3MoB. bakTepuu, ap-
Xeun, OAHOK/IETOUHbIE rpUbbl, OAHOKIETOYHbIE BOAOPOCIU, APYrve nNpoTUcTbl. KonoHnaibHble op-
raHn3Mmbl.

B3ayMOCBA3b YacTeil MHOTOK/IETOYHOr0 opraHu3ma. TKaHW, opraHbl Y CUCTEMbl OpraHoB.
OpraHu3m Kak efivHoe Lenoe. F'omeocTas.

TKaHW pacTeHuiA. TUNbl pacTUTeNbHbIX TKaHeid: obpasoBare/ibHas, NOKPOBHasA, NPoBOAALLas,
OCHOBHas, MexaHnyeckast. OCO6EHHOCTU CTPOEHNS, PYHKLMIA 1N PacrnoOXeHNS TKaHel B opraHax
pacTeHuni.



TKaHW XXMBOTHbIX M YenoBeka. TWMbl XMBOTHbIX TKaHe: anuTenanbHas, CoeauHUTeNbHas,
MblLeyHas, HepBHas. OCO6EHHOCTW CTPOEHUS, (DYHKLUMIA U PacrONIOXEHNSA TKaHel B OpraHax Xu-
BOTHbIX M YeNoBeKa.

OpraHbl. BeretatmBHble 1 reHepaTUBHbIE OpraHbl pacTeHwid. OpraHbl U CUCTEMbI OpPraHoB
XXVBOTHbIX U YenioBeka. PyHKLMM OpraHoB U CUCTEM OpraHoB.

Onopa Tena opraHn3MoB. Kapkac pacTeHuid. CkeneTbl OAHOKIETOUHBIX Y MHOTOKIETOYHbIX
YXMBOTHbIX. Hapy>XHbIi U BHYTPEHHWIA cKeneT. CTPOEHNE U TUMbI COeANHEHNS KOCTENA.

[BvXeHve opraHu3MoB. [BMXXeHNe OLHOKNETOUHbIX OPraH13MoB: aMeboUHOe, XXTIYTUKOBOE,
pecHnyHoe. [BVXeHne MHOrOKMETOUHbIX PAaCTEHWA: TPONU3MbI U HacTUW. [BVKEHWE MHOrOK/e-
TOUHBIX XXUBOTHbIX 1 YeNOBEKA: MblleyHas cucTema. Pegonekc. CKeneTHble MbILLb! Y UX paboTa.

MuTaHve opraHn3moB. [ornoLLeHme BoAbl, YINEKUCIONO rasa U M1UHepasibHbIX BELLECTB pac-
TEHUAMKN. [NMnTaHMe XNBOTHBLIX. BHYTPMNONOCTHOE N BHYTPUKIETOUHOE NuLLEeBapeHne. MNuTaHne
NO3BOHOYHbIX XXMBOTHLIX. OTAeNbI NULLIEBAPUTENLHOIO TpakTa. ulleBapuTenbHble Xenesbl. [Mn-
LLieBapUTeNbHasa cucTema YesoBeKa.

[bixaHne opraHn3moB. [bixaHue pacTeHui. [bixaHue XMBOTHbIX. Anddy3nsa rasoB yepes
NMOBEPXHOCTb KNETKN. KOXKHOe AbixaHue. [bixaTe/lbHas NOBEPXHOCTb. YKabepHoe 1 NIeroYHoe Abl-
XaHue. [pbIxaHne MO3BOHOYUHbIX >XMBOTHbLIX W 4YenoBeKa. OBOJIOLMOHHOE YCNOXHEHEe CTPOEHMUA
NErknx NO3BOHOYHbIX XXUBOTHbIX. [lbIXaTe/lbHas cucTeMa YyesioBeka. MexaHu3Mm BEHTUALUN ner-
KNX Yy NTUL, N MIEKONUTAIOLWMX. Perynauusa apixaHus. [bixate/ibHble 06bEMbI.

TpaHCnopT BeLLECTB Y OpraHnM3mMoB. TPaHCMOPTHbIE CUCTEMbI PacTeHW. TPaHCMOPT BELLEeCTB
Y XMBOTHbIX. KpOBEHOCHasA cucTema 1 eé opraHbl. KpoBeHOCHas crcTeMa NO3BOHOYHbIX XXMBOTHbIX
N yenoseka. CepALe, KPOBEHOCHbIE coCcyabl U KpoBb. Kpyru KpoBooOpalLeHNs. IBOMOLMOHHbIE
YCNOXHEHWNA CTPOEHNA KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX XXUBOTHbIX. PaboTa cepfua n eé pe-
rynaums.

BblgeneHne y opraHvu3MoB. BblgeneHue y pacteHuid. BbigeneHue y XuMBOTHbIX. Cokpatu-
TeNbHble Bakyonn. OpraHbl BbifenieHns. ®PuibTpaums, cekpewms 1 obpaTHOe BCacblBaHUE Kak Me-
XaHU3Mbl paboTbl OpraHoB BblgeneHus. CBsi3b MONOCTU TeNla C KPOBEHOCHOW W BblAe/IUTENbHOM CU-
cTeMamu. BblgeneHne y NO3BOHOYHbIX XXUBOTHbIX U YesioBeka. Moyku. CTpoeHne 1 (PYyHKLMOHUPO-
BaHVe HedppoHa. Obpa3oBaHMe MOUM Y YenoBeKa.

3awmTa y opraHm3mMoB. 3alimTa y OLHOK/IETOYHbIX OpraHu3mMoB. Crnopbl 6akTepuil U LUCTbI
NpocTenLwmX. 3aumTa y MHOrOKIEeTOUHbIX pacTeHuid. KyTukyna. Cpeactea nacCvBHOM U XUMUYe-
CKOW 3aWuThl. PUTOHUMABI.

3almTa y MHOMOKNEeTOUHbIX XXMBOTHbIX. [MOKPOBbI 1 X NPOU3BOAHLIE. 3aliuTa opraHmsma oT
6onesHen. IMMyHHas cucTema venoBeka. KNeTouHblin 1 rymopanbHblil UMMYHUTET. BPOXAEHHbIN
N NPUOBPETEHHDLIN CNELUMPUYECKNIA NMMYHUTET. Teopusi KNOHa/IbHO-CENEKTUBHONO MMMYHUTETA
(M. 3pnux, ®. M. bepHeT, C. ToHerasa). BocnanntenbHble 0TBETbI OPraHn3mMoB. Ponb BPOXAEHHO-
ro UMMyHMTETa B Pa3BUTUN CUCTEMHBIX 3a00/1€BaHMIA.

Pa3gpaXkxumMocTb 1 perynauusa y opraHusmMoB. Pa3fpaXXMMOCTb Y OAHOK/ETOUYHbLIX OpraHus-
MOB. TaKcuCbl. Pa3gpaXXnMoCTb M Perynsaums y pacTeHunii. POCTOBbIE BELLLECTBA M MX 3HAYEHMe.

HepBHas cuctema 1 peneKTopHas perynauns y XXMBOTHbIX. HepBHas cucTema 1 ee oTgesbl.
IBOMOLMOHHOE YCNOXKHEHME CTPOEHUS HEPBHOM CUCTEMbI Y XMBOTHbIX. OTAeNbl FOIOBHOTO MO3ra
MO3BOHOYHbIX XMBOTHbIX. Pedhiekc 1 pediekTopHas fyra. be3ycnoBHble 1 YCNOBHbIE pedieKChl.

"'ymopanibHasa perynaumsa u 3HAOKPUHHAA CUCTEMA >KMBOTHLIX W 4yenoBeka. >Kenesbl 3HAO-
KPWHHOW CUCTEMbI U UX FOPMOHbI. [leiiCTBME rOPMOHOB. B3anMOCBA3b HEPBHON U 3HAOKPUHHOM
cuctem. MmnoTanamo-runogusapHas cucTema.

JdemMoHcTpanuu

MopTtpeT: W. IN. INaBnos.

Tabnmupbl 1 cxembl: «O4HOKNETOUHbIE BOAOPOC/INY», «MHOrOK/IETOUHbIE BOLOPOC/INY, «bak-
Tepun», «MpocTeine», «OpraHbl LBETKOBbIX pacTeHuin», «CUCTEMbl OPraHOB MO3BOHOYHbIX YXW-
BOTHbIX», «BHYTpEHHee CTPOEHME HACEKOMbIX», «TKaHW pacTeHUn», «KOpHEBble CUCTEMbI»,
«CTpoeHune cTebnsa», «CTpoeHne NNCTOBOW NNACTUHKN», «TKaHN XXMBOTHbIX», «CKeNeT YenoBeka,
«[nweBapuTenspHas cuctema», «KpoBeHOCHas cucTeMa», «[lbixaTenbHasa cuctemMa», «HepBHasa cu-



cTema», «Koxa», «MbilleyHasa cuctema», «BblaenntensHasa cuctema», «9QHAOKPUHHAA CUCTEMa»,
«CTpoeHVe MblWLbl», «/MMYHUTET», «KULIEYHOMONOCTHbIE®, «CXeMa MUTaHWUA pPacTeHWit»,
«KpOBEHOCHbIE CUCTEMbI MO3BOHOUYHbIX XXUBOTHbIX», «CTpoeHWe rnapbl», «CTpoeHMe nnaHapum»,
«BHYTpeHHee CTPOeHUe A0XAEBOro YepBs», «HepBHas cuctema pbld», «HepBHas cucteMa naryiu-
Kn», «HepBHasA cucTeMa NnpecmblKaloWmxcsa», «HepBHaa cuctema NTuu», «HepBHaa cucteMa Mie-
KONUTaKLLmMX», «HepBHas cucTemMa YenoBeka», «Peqekcs.

Ob6opyaoBaHve: CBETOBOM MUKPOCKOM, MUKpOMpenapaTbl 04HOKNETOYHbIX OPraH13mMoB, MUK-
ponpenapaTbl TKaHe, PakoBMHbI MOJIIFOCKOB, KOMNEKLMN HACEKOMBIX, UTMIOKOXMX, XXMBbIe 3K3eM-
NASPbl KOMHATHbIX PacTeHWii, repbapun pacTeHWA pasHbIX OTAEN0B, BNaXHble Npenapartbl XXMBOT-
HbIX, CKeNeTbl MO3BOHOYHbIX, KOJIMIEKLUN BECMO3BOHOUYHBIX XMBOTHBIX, CKENeT YenoBeka, 060py-
[0BaHue NS OeMOHCTpauuy NOYBEHHOIO M BO3AYLUHOIO NMUTaHUA PacTeHWi, pacLuensieHns Kpax-
mana 1 6enKoB nog AencTemeM hepMeHTOB, 060pyAOBaHUE ANS AEMOHCTPaLMM ONbITOB MO M3Me-
PEHUIO YKU3HEHHOW EMKOCTW NIErKMX, MeXaHum3ma [AblXaTeflbHbIX ABVKEHWIA, MOAENN ro0BHOMO
MO3ra pas/INYHbIX XXUBOTHbIX.

JlaGoparopuas pa6ora «/13ydeHne TKaHel pacTeHUIA».

JlaGopaTopuasi padora «/3y4yeHne TKaHEeN XUBOTHbIX».

JlaGopaTopHas padora «/13y4yeHne opraHoB LIBETKOBOI0 PacTeHUs».

Tema 10. Pa3MHOKeHMe U Pa3BUTHE OPTaHU3MOB

dopMbl pasMHOXeHWA OpraHM3MoB: 6ecrosioe (BKIKOYas BeretaTMBHOE) M MO0BOe. Buapbl
6ecnosioro pasMHOXeHUA: NOYKOBaHWe, CNOPYNALMS, (hparMeHTaL s, KNOHUPOBaHNE.

MonoBoe pasmMHOXeHWe. MonoBble KNeTKK, unn rametbl. Melio3. CTagumn meiiosa. NosegeHne
XPOMOCOM B Meli03e. KpoccuHrosep. Bronornyeckuii CMbici Meinosa 1 nonoBoro npowecca. Meios
N ero MecTo B XXWU3HEHHOM LIMK/e OpraH13MoB.

Mpea3apofplilieBoe pa3BuTHe. MamMeToreHes y XXMBOTHbIX. [10/10Bble Xene3bl. ObpasoBaHue U
pa3BuTME NOMOBLIX KNETOK. CnepmaToreHes u ooreHes. CTpOeHME No0BbIX KETOK.

OnnogoTBOpeHne U 3MOPMOHAIbHOE pPas3BUTME XMBOTHbLIX. Cnocobbl OMNIOLOTBOPEHUS:
Hapy»XHoe, BHYTpeHHee. NapTeHoreHes.

VHavBuayansHoe pa3BuTme OpraHu3MoB (OHTOreHes). IMOPMOIOrua — HayKa O pasBuUTUN op-
raHU3MoB. Mopgozeenes — 00Ha u3 enauwix npodbiem smopuonocuu. Konyenyus mopghocenos u mo-
oenu mopghoeenesa. CTagnn aMOPUOreHesa XXMBOTHbIX (Ha NpuMepe NaryLku). ApobnexHve. Tunbl
LApobnenHus. [Jemepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munvt 6nacmyi.
OcobeHHOCTM Apo6neHNs MieKonuTaloLWwmX. 3apoAbllleBble MMCTKK (racTpynauus). 3aknagka op-
raHoOB M TKaHel M3 3ap0ofblLLEBbIX IMCTKOB. B3aMMHOe BNMSHME YacTeil pa3BMBAtOLLErocs 3apojbl-
Lwa (ambproHanbHas MHAYKUMSA). 3aKnafKa niaaHa CTPOeHMs XXMBOTHOIO Kak pe3ynbTar nepapxmye-
CKUX B3aMMOJENCTBUIA TeHOB. BnnsiHNE Ha aMOPMOHa/IbHOE pa3BUTUE Pas/IYHbIX (JaKTOPOB OKPY-
KatoLLen cpefbl.

PoCT 1 pa3BuUTUE XUBOTHbIX. MOCTIMOPUOHANbHBIN Mepuog. MpsMoe 1 HenpsiMoe pasBuTHe.
Pa3BunTMe ¢ MeTamopo30M Y 6eCNO3BOHOYHbIX M MO3BOHOUYHbLIX XXMBOTHbIX. Bronornyeckoe 3Ha-
YyeHMe NPSAMOro 1 HeMpsAMOro pasBuUTKUSA, UX PacnpPOCTpaHeHWe B NpUpode. Tunbl PocTa XUBOTHbIX.
PakTOopbl PErynaLMmM PocTa XXMBOTHbLIX M Yenoseka. CTagum NocTaMopyoHaIbHOTO PasBUTUA Y XN-
BOTHbIX W YefoBeka. [lepuogbl OHTOreHesa yenoseka. CTapeHue M CMepTb Kak Guonoruvyeckume
npoLecchbl.

Pa3MHOXeHVe ¥ pa3BuTMe pacTeHWid. MameTouT U cnopoduT. Meino3 B XXMU3HEHHOM LK/e
pacteHuii. ObpazoBaHMe CNop B npouecce melio3a. ameToreHes y pacteHuin. OnNnogoTBOPeHNe 1
pasBUTUE PacTUTE/bHbIX OpraHM3MoB. [1BOHOEe ONOA0TBOPEHME Y LIBETKOBbLIX pacTeHumin. Obpaso-
BaHWe 1 pa3BUTUE CEMEHMN.

MexaHu3Mbl Perynauum OHToreHesa y pacTeHu 1 XXMBOTHbIX.

JdemMoHcTpanuu

MoptpeTtol: C. . HaBawwuH, X. LLinemaH.

Tabnmubl M Ccxembl: «BeretatmBHOe pPasMHOXeHWE», «Tunbl 6ecrnonoro pPasmMHOXEHUS»,
«Pa3MHOXeHMe XnaMngoMoHaabl», «Pa3MHOXEHME 3BrEHbI», «Pa3MHOXEHME rnapbl», «Meiio3,
«XpPOMOCOMbI», «["ameToreHes», «CTpoeHne ANLEKNIETKN 1 criepMaTo3onga», «OCHOBHbIE CTaAum



OHTOreHesa», «I1psiMoe 1 HEMPsIMOE pa3BUTME», «Pa3BUTME MaCKOr0 XYKa», «Pa3BuTue capaHum»,
«Pa3BuTne nArywkm», «[iBoiHoe Onjof0TBOPEHVE Y LIBETKOBbLIX pacTeHuin», «CTpoeHue CemsiH
OAHOAO/bHBLIX W ABYAONbHbLIX PACTeHW», «KN3HEHHbIA LMK MOPCKOWN KanycCTbl», «XKNU3HEHHbIN
LMK MXa», «KU3HEHHbIA LMK NanopoTHUKa», «KN3HEHHBIV LMK/ COCHbI».

O6opyfoBaHVe: CBETOBOWM MMUKPOCKOM, MWMKpOMpenapatbl AWLEKNeTOK W crnepmaTo3oufos,
MoAenb «Lnkn pasBuTna NAryLwKm».

JlabopaTopnasi padora «l/13y4yeHne CTPOEHNS MOMOBbIX KNETOK Ha FOTOBbIX MUKpOMNpenapa-
Tax».

IMpakTuyeckasi padora «BbIfBNEHWE NPU3HAKOB CXOLCTBA 3apPO/bILLEN MO3BOHOYHbLIX XU-
BOTHbIX».

JlaGoparopuas pa6ora «CTpOEHNE OPraHOB Pa3MHOXXEHWSA BbICLLUMX PacTEHN.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH ¥ U3MEHYMBOCTH OPraHM3MOB

cTopus cTaHOBNEHUSA N Pa3BUTUA TEHETUKN Kak Hayku. PaboTbl I'. MeHgens, . ge ®pusa,
T. MopraHa. Ponb 0Te4eCTBEHHbIX YUYeHbIX B pa3BuTun reHeTnkn. Pabotsl H. K. Konbuosa, H. .
Basunosa, A. H. benosepckoro, I'. [. KapneyeHko, FO. A. ®dunmnueHko, H. B. Tumodeesa-
PecoBckoro.

OCHOBHbIE FEHETUYECKNe NOHATUSA U CUMBObI. [TOMOIOTNYHbIE XPOMOCOMbI, afeflbHbIe Te-
Hbl, &/lbTEPHATVBHbIE MPU3HAKW, LOMUHAHTHbLIN U PELLEeCCUBHbIN NMPU3HAK, rOMO3UroTa, reteposun-
rota, YACTas NHUA, rTMbpuabl, reHoTun, heHoTun. OCHOBHbIE METOAbLI FEHETUKIN: TMOpPUL0Iormye-
CKWIA, LUTONOTMYECKNIA, MONEKY/IAPHO-TEHETUYECKMIA,

JdemMoHcTpanuu

MopTpetol: . MeHpens, . ae ®pus, T. MopraH, H. K. Konbuos, H. /. Basunos, A. H. be-
nosepckuia, I". . Kapneyenko, 0. A. ®dununyeHko, H. B. TumodeeB-PecoBCKMiA.

Tabnmupl 1 cxembl: «MeTobl TeHETUKN», «CXeMbl CKPeLLBaHUA.

JlaGopaTropuas padora «[Jp0o30una Kak 06bEKT reHETUYECKNX UCCNef0BaHNM».

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

MoHornépuaHoe ckpewiysaHue. MepBblil 3aKOH MeHaenst — 3aKoH eAnHo06pasns rmopungos
nepBoro NokosieHus. MpaBuio AOMUHMPOBaHWA. BTOpoil 3akoH MeHzens — 3aKOH pacLuensieHus
MPU3HaKoB. LiTonornyeckre 0CHOBbI MOHOTMOPUAHOIO CKpeLmBaHma. MMnoTe3a YNCTOThI ramerT.

AHanmsnpytoLLee cKpewmsaHue. NpoOMEXYTOUHbIA XapakTep Hac/nefoBaHus. PacluennieHve
NPW3HaKOB NPU Herno/IHOM AOMUHUPOBaHMMN.

AnrnbpraHoe ckpelymsaHve. TpeTuin 3akoH MeH[ens — 3aKOH He3aBMCUMOro Hac/nef0BaHus
MPU3HaKoB. LiToNornyeckmne 0CHOBbLI AUTMOPULHOTO CKpeLnBaHmS.

CuenneHHoe HacnefoBaHWe npu3HakoB. Pa6oTbl T. MopraHa. CuenneHHoe HacnefoBaHue
reHoB, HapyLUeHWe CLENIeHUA MeXXay reHamu. XpomMoCcoMHas Teopus HacneCTBEHHOCTH.

eHeTVKa nona. XpOMOCOMHbIA MeXaHW3M onpegeneHus nona. Aytocombl U MOJIOBble XPO-
MOCOMbI. TOMOrameTHbI 1 reTeporaMeTHbIin Non. eHeTUYecKas CTPYKTypa MOM0BbIX XPOMOCOM.
HacnepoBaHne Npu3HaKoB, CLEMNNIEHHBIX C NMOMOM.

FeHOTMN Kak LenocTHas cuctema. MNnenoTponms — MHOXECTBEHHOE AeCTBME reHa. MHOoXe-
CTBEHHbIN annennsm. B3anmogeicTBne HeannieflbHbIX reHoB. KomnnemeHTapHOCTb. Anuctas. Mo-
nMmepus.

"eHETUYECKNIA KOHTPO/b Pa3BUTUSA PACTEHWUIA, XXMBOTHbBIX U YeNOBEKA, a Takke (PU3nosorm-
YECKMX MPOL,ECCOB, NOBEAEHUA Y KOTHUTUBHBIX (YYHKLWIA. TeHEeTUYEeCKe MeXaHW3Mbl CUMOUOreHe-
33, MexaHu3Mbl B3aUMOLENCTBMA «XO3ANH — MapasuT» U «X03aUH — MUKPOBMOM». ["eHeTuuyeckue
acnekTbl KOHTPO/S U U3MEHEHWNSA HACNeACTBEHHON UH(OPMaLMM B NOKONEHUAX KNETOK U OpraHu3-
MOB.

JdemMoHcTpanuu

MopTpetsl: ['. MeHaens, T. MopraH.

Tabnuubl 1 cxembl: «[epBblil U BTOPOM 3aKOHbI MeHaens», «TpeTuid 3akoH MeHgens»,
«AHanu3vpyloLlee CKpelmBaHue», «HenosHoe LOMUHUPOBaHWE», «CuenneHHoe HacnefoBaHue
MPU3HaKOB Y Ap030unbl», «eHeTMKa nona», «Kapnotun yenoseka», «Kapnotun gpo3oqusbl»,
«Kaprotun ntuubl», «MHOXeCTBEHHbIN anienn3m», «B3aumoaencTeme reHoB».



O6opyfoBaHve: MoAenb 418 LeMOHCTpauuy 3aKOHOB eanHo06pasns rmbpuaos nepeoro no-
KOJIEHUS 1 pacLLensieHns Npu3HakoB, MOLeNb A4/19 AeMOHCTPaL MM 3aKOHa He3aBUCUMOTO Hac/efo-
BaHWA NPU3HaKOB, MOZeNb ANA AeMOHCTPALMUN CLENEHHOro HacnefoBaHWUs NPU3HaKoB, CBETOBOWA
MMKPOCKOM, MMUKporpenapar: «po3oduna».

IMpakTuyeckasi pagora «/I3yyeHne pesynbTaToB MOHOrMOPUAHOIO CKPELLMBaHNSA Y Ap030-
hunnbl»,

IpakTuueckass padora «/13yyeHne pesynbTaToOB AUTMOPULHOIO CKpeLMBaHWA Y Ap0o30gun-
Nbl».

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

B3avmogeicTare reHoTMNa U cpefbl Npyu GopmMmpoBaHun heHoTMNa. VI3MeHUY1BOCTb NpU3Ha-
KOB. KauyeCTBEHHble N KONNYECTBEHHbIE MPU3HAKW. Buibl M3MEHUMBOCTW: HeHaCNeLCTBEHHad W
HacnefCTBEHHAS.

MoanhunKaLMoHHasA M3MEHYMBOCTb. Ponb cpefbl B JOPMUPOBAHUN MOLU(DUKALNOHHON N3-
MeHuYMBOCTU. Hopma peakummn npusHaka. BapnalMoHHbI pag 1 BapuaumoHHas kpueas (B. Morak-
HceH). CBoiicTBa MOANMDMKALMOHHOM N3MEHUYBOCTH.

"eHOTMNNYecKas N3MeHUYMBOCTb. CBOMCTBA rEHOTUMMYECKOW M3MEHUYMBOCTU. Brapl reHoTu-
MUYECKOIN M3MEHUMBOCTU: KOMOMHATVBHAA, MYyTaLMOHHas.

KombuHatuBHas M3MeHUYMBOCTb. Melio3 1 MoI0BOM NPOLECC — OCHOBA KOMOWHATMBHON M3-
MEHUYMBOCTU. PO/Ib KOMOWMHATUBHOM WM3MEHUYMBOCTW B CO3LaHWM TEHETUYECKOro pasHoobpasus B
npegenax ogHoro smaa.

MyTaunoHHasa M3MeHUYMBOCTb. Buibl MyTauuii: reHHble, XpOMOCOMHbIE, reHOMHble. CrnoH-
TaHHbIE U MHAYLMPOBaHHbIE MyTauuKn. ALepHble N uuTOoNNasmMaTuyeckmne Mytaumm. ComaTnyeckme
1 NonoBble MyTauuun. MPUYNHBI BO3HUKHOBEHUA MyTauuiA. MyTareHbl ¥ UX BANSHUE Ha OpraHu3-
Mbl. 3aKOHOMEPHOCTWN MYTaLMOHHOIO NpoLecca. 3aKoH roMosIorMYecKnX psaoB B HAC/IeACTBEHHOM
n3meHumsoctu (H./. Basnnos). BHesgepHas N3MEHUYMBOCTb U HAC/ELCTBEHHOCTb.

Onucenemuxa u INUCEHOMUKA, POJIb INUSCEHEMUUECKUX qbaxmopoe 6 HACNe008aHUU U USMEH-
yueocmu qbeHomunutteCKux NPU3HAKOB Y OPcaAHU3IMOS.

JdeMmoHcTpamun

MopTtpeTbl: . ae ®pus, B. MoraHHceH, H. 1. BaBunnos.

Tabnumupl 1 cxembl: «Buibl 3MeHUMBOCTU», «MoandMKaLMOHHaA N3MEHUMBOCTbY», «KoMOK-
HaTVBHas M3MEHUYMBOCTb», «Meino3», «OnnojoTBopeHne», «I eHeTUYeckme 3aboneBaHNs Yenose-
Ka», «Buabl MyTauui».

O6opyfoBaHVe: XMBble U repbapHble 3K3eMMNAPbI KOMHATHbBIX PacTeHWUi, pUCYHKK ((hoTo-
rpagum) XXMBOTHbIX C pa3/IMYHbIMU BUAAMU U3MEHYMBOCTY.

JlaGoparopuas padora «l/IccnefoBaHne 3aKOHOMEPHOCTEN MOANDUKALNOHHON N3MEHUMBO-
CTW. MoCTpoeHMe BapMaLMOHHOIo paja U BapraLoHHON KPpUBO».

IpakTuueckas padora «MyTauum y 1po30duibl (Ha rOTOBbIX MUKPOMpenapaTax)».

Tema 14. I'eHeTnKa YesiOBeKa

KapnoTtun yenoseka. MexayHapoHada nporpaMmmMa uccnegosaHnsa reHoma yenoseka. Metobl
N3YYeHUA TeHETWKM 4YesioBeKa: reHeanornyeckuin, 6/IM3HeL0BbIN, LUTOreHEeTUYEeCKUIA, nonynawyn-
OHHO-CTaTUCTUYECKUNIA, MONIEKYNIAPHO-TeHeTNYeCKMil. COBPEMEHHOE OnpefefieHne reHoTuna: nos-
HOreHOMHOe CeKBeHMpOBaHWe, reHOTUMMPOBaHWe, B TOM u4mcne C nomoubio [MLP-aHanm3a.
HacnefcTBeHHble 3a60/1eBaHNA YesioBeKa. 'eHHbIe U XPOMOCOMHbIe 60/1e3HM YenioBeka. bosnesHn ¢
HacneACTBEHHOW NPeLpacrnooKeHHOCTbIO. 3HaYeHe MeAULUHCKON reHeTUKN B NPeaoTBpaLLeHnm
N NeYeHUN reHeTUYeCKMX 3aboseBaHUn 4yenoBeka. MeanKOo-reHeTUYeCKOe KOHCYNbTUPOBAHME.
CTBONOBbLIE KNETKUN. MMOHATUE «TEHETUYECKOrO rpy3a». TUYECKMe acreKTbl UCCNesoBaHniA B 061a-
CTV pefakTUpOBaHUS FreHOMa 1 CTBOJIOBbIX K/ETOK.

"eHeTUYecKre (DaKTOpb! MOBbILLEHHOW YYBCTBUTENILHOCTU YenoBeKa K (PU3NYECKOMY U XU-
MMUYECKOMY 3arpsa3HEHNIO OKpYXKaroLLeld cpefbl. eHeTuYecKas NpeapacrofioXXeHHOCTb YesioBeka K
naTonorusm.

JdemMoHcTpanuu



Tabnuubl N cXembl: «KapnoTun yenoBeka», «MeTofbl N3YUYEHUS TEHETUKMN YenoBeka», «I e-
HeTu4yeckune 3a60/1eBaHNS YE/IOBEKA.

IMpakTuyeckasi padora «COCTaB/EHNE N aHANN3 POLOC/IOBHOM».

Tema 15. Cesiekuusi Opranu3mMoB

JomecTukauma n cenekuma. 3apoxkaeHne cenekumm u goMectukaumum. Yuexuve H. V. Basu-
noea 0 LleHTpax NpoucxoXaeHns 1 MHOroobpasus KynbTYpPHbIX pacTeHwit. Ponb cenekumm B Co-
3[aHnK COPTOB PACTEHMIA 1 MOPOL XMUBOTHbIX. COpT, NOpofa, LUTamMM. 3aKOH rOMOJIOrMYECKUX ps-
[0B B HacneACTBEHHON n3meHumBocTM H. . BaBunoBa, ero 3Ha4eHne Ans CenekLyMoHHO paboTbl.

MeToapbl CenekuMoHHOW paboTbl. CKYCCTBEHHbIN OTOOP: MaccoBbli U UHAUBUAYabHbIN.
STanbl KOMOMHALMOHHO cenekummn. VicnbiTaHne NpousBoguTeneil no NoToMcTBy. OT60p Mo reHo-
TUMNY C MOMOLLbIO OLIEHKM (DeHOTUMNA NOTOMCTBA U OTOOP MO reHoTMNy ¢ nomoLbio aHanm3a AHK.

McKycCTBEHHbIN MyTareHe3 Kak MeToj, CeNeKLUMOHHOW paboTbl. PaguaunoHHbIA 1 XuMuye-
CKMIA MyTareHe3 Kak MCTOYHWK MyTauui y KynbTYpHbIX ()OpM OpraHu3MoB. Mcronb3oBaHue re-
HOMHOrO peflakTUPOBaHWNA 1 METOLOB PeKOMOUHAHTHbLIX AHK A1 nonyyeHns NCXOLHOro MaTepu-
ana ona cenexkunu.

MonyyeHne nonunnonaos. BHyTpmBuaosas rmbpuansanms. bnMskopoacTBEHHOE CKpeLLmBa-
HVe, NN MHOPUAWHT. HepoaCcTBEHHOE CKpPeLLVBaHWe, NN ayTOPUANHT. TeTepo3nc 1 ero NpUYMHBI.
Kcnonb3oBaHve reteposuca B cenekuun. OTganéHHas ruépuamsaums. MNMpeogonieHne Gecniogus
MEXBWA0BbIX TMOPUA0B. JOCTUXEHMNS CENEKLMUN PACTEHWI U XXMUBOTHbIX. «3enénas pesomoyusiy.

CoxpaHeHune 1 1U3yyeHre TeHETUYECKUX PEeCYPCOB KY/bTYPHbIX PacTeHUn U UX AUKUX POAN-
yei 419 CO34aHNA HOBbLIX COPTOB U TMOPUAOB CEMbCKOXO3ANCTBEHHBIX KYNbTYP. HM3yuenue, coxpa-
HEHUe U ynpaejlenue ceHemu4eCKumMu pecypcamu CeNbCKOXO03AUCMBEHHBIX U NPOMbICIIOBbIX IHCUBONT-
HbIX 6 YEJIAX YIVYHUULEHUA CYUecmeyrouux u CO30aHUsl HOBbIX I’lOpOO, JUHUL U Kpoccoe, 8 mom ducine
C NPUMEHEHUEM COBPEMEHHBLIX Memooos HAY4YHbIX ucczzedoeaﬂud, l’lep6006blx uoeu u nepcneKkmue-
HbIX MEXHOJIO2UII.

JdeMmoHcTpamun

MopTtpeTbl: H. V. Basunos, V. B. MuuypuH, . [l. KapnedeHko, I1. T1. JlykbaHeHKo, b. JI.
Actaypos, H. bopnoyr, . K. benses.

Tabnuubl U cxembl: «LIeHTPbl NPOUCXOXAEHMA Y MHOroobpasua Ky/bTYpPHbIX PacTeHU»,
«3aKOH roMO/IOrMYecKnX psAoB B HACNeACTBEHHON N3MEHUMBOCTU», «MeToapl cenekunmy», «OTaa-
NEHHasA rmbpuansaums», «MyTareHes».

JlaGopaTropuas padora «/13yyeHre COPTOB Ky/MbTYPHbIX PACTEHNIA U NOPOL LOMALLHUX XKK-
BOTHbIX».

JlaGopaTropuas pa6ora «/13ydeHne METOL0B CeNeKLMN PaCTEHN.

IMpakTuyeckasi padora «[PUBUBKa PaCTEHUIN.

Oxckypeusi «OCHOBHbIE METOAbI U JOCTUXEHUA CeNeKUMM pacTeHU M XMBOTHBIX (Ha ce-
NEKLMOHHYIO CTaHLMIO, NJIEMEHHYIO (hepMy, COPTOMUCMbITaTE/IbHbIA YYaCcTOK, B TENINYHOE XO03A1-
CTBO, B /1ab0OpaTOPMIO arpoyHUBEPCUTETA UM HAYHHOT O LIEHTPA)».

Tema 16. buoTexHoJ10rusi 1 CHHTETHYECKAsI OHOJIOT U

OO6beKTbI, UCNOMb3yeMble B OUOTEXHOMOMU, — KNIETOUHbIE U TKaHEBbIE KY/NbTYpbl, MUKPOOP-
raHu3Mbl, MX XapakTepuctuka. TpagnumoHHas bnoTexHonorms: xneborneveHue, NoayyeHne K1co-
MOJIOYHBIX MPOAYKTOB, BUHOAeNne. MuKpobmonornyecknii cuHTe3. O6beKTbl MUKPOBMONOrnye-
CKMX TexHooruii. MponssoacTBo 6eska, aMMHOKUCIOT U BUTaMUHOB.

Co3faHne TEXHONOTMIA U MHCTPYMEHTOB Lie/IeHanpaB/ieHHOT0 M3MEHEHUS U KOHCTPYMpoBa-
HWA reHOMOB C Lie/Iblo MOJTyYeHNs OPraHnM3MOB Y UX KOMMOHEHTOB, COAePXKaLLMX He BCTpeyaroL m-
ecs B Npupoge 6MoCUHTETMYECKME NYTH.

KneTouHas nHxeHepusi. MeToAbl KynbTypbl KNETOK 1 TKaHE pacTEHWUIA 1 XXMBOTHbIX. Kpro-
6aHKkun. ComaTtunyeckas rubpuamsaumsa 1 comaTnyeckuii ambpuroreHes. icnonb3osaHve ranionios B
cenekunn paCTeHMVI. HOlelleHue MOHOKAOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBLIX U
NOJNUKIIOHAbHLIX anmumen 8 meouyune. ICKYCCTBEHHOE ON/0LOTBOPEHME. PEKOHCTPYKUMS siLe-
KNeTOK N KNOHUPOBaHWE XMBOTHbIX. MeToA TpaHCnnaHTauumn aaep KNetok. Texronoeuu 0300pos-
JIeHUA, KYJIbmueuposanusi u MUKPOKJIIOHAIbHO2O0 PA3MHOMNCEHUA CebCKOXO3AUCTECHHBIX Kyniemyp.



XPOMOCOMHas 1 reHHas UHXeHepus. VICKYCCTBEHHbIA CUHTE3 TeHa Y KOHCTPYMpOBaHue pe-
KoMmbuHaHTHbIX AHK. Coz0anue mpanceennvix opeanuzmos. [LOCTMXEHUSA U NEPCNEKTUBLI XPOMO-
COMHOW ¥ reHHOW NHXXEHepUU. DKONOTMYECKME U 3TUYECKME NPO6/IEMbI FTeHHOW NHXXEHEPUN.

MeanumHckme 6uoTexHonornn. loctreHomHass LugpoBas meguumnHa. TLP-amMarHocTumka.
MeTaboNnOMHbIA aHann3, reHOLEHTPUYECKUIA aHann3 NpoTeoMa YenoBeka [ OLEHKN COCTOSHUS
ero 340poBbs. Mcrnonib3oBaHMe CTBOJOBbIX KNETOK. TapreTHas Tepanus paka. 3D-61onHeHepus
AN pa3paboTkM PyHAaMEHTaNIbHbIX OCHOB MEAMLMHCKUX TEXHOMOMMIA, CO3L4aHWS KOMMIEKCHbIX
TKaHei coyeTaHneM TeXHOMOMMIA TPEXMEPHOro GUONPUHTUHIA 1 cKadonauHra Ans peleHuns 3a-
[iay NepcoHasIM3MpPOBaHHOW MeAULMHI.

Co3faHune BEKTOPHbIX BaKUMH C Lie/blo obecrneveHns KOMOUHMPOBaHHOM 3aluTbl OT BO36Y-
outeneii OPBI, ycTaHOBfieHWEe MONEKYNAPHbIX MeXaHW3MOB  (DyHKUuMOHMpoBaHuUs PHK-
COZiepXKaLnX BUPYCOB, BbI3bIBAOLLMX 0COO0 OMacHble 3a60/1eBaHNSA Ye/ioBeKa M XXUBOTHbIX.

JdemMoHcTpanuu

Tabnmupl U cxembl: «/ICM0b30BaHNE MUKPOOPTraHN3MOB B MPOMbILLIEHHOM MPOU3BOACTBE,
«KneTouHasa MHXeHepUsa», «I"eHHas UHXeHepus».

JlaGopaTropuas pa6ora «/13y4eHne 06bEKTOB BUOTEXHOMOMUNY.

IIpakTnueckas padora «[1on1y4eHNe MONOYHOKUCIIBIX MPOAYKTOB».

Okckypeusi «<BUOTEXHONMOMNA — BaXKHelLas Npou3BOAUTENbHAA Cu/a COBPEMEHHOCTU (Ha
OMOTEXHOMOMMYECKOE NMPOM3BOACTBO)».

11 KJIACC

Tema 1.3apoxaenue u pa3BuTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJIOTHH

JBoNOUNOHHaA Teopusa Y. [dapsuHa. NpefnocbiiKu BOSHUKHOBEHUSA AapBMHU3MA. XKU3Hb U
HayyHasa aesatenbHocTb Y. JapsuHa.

ABWxKyLme cubl 3BoNOLMKM BUAO0B Mo Y. [lapBuHY (BbICOKAs MHTEHCMBHOCTb Pa3MHOXEHNA
OpraHun3moB, HacneACcTBEHHasA U3MEHUMBOCTb, 60pbba 3a CyLLECTBOBAHWE, ECTECTBEHHBIN M UCKYC-
CTBEHHbI 0T6OP).

OdhopmneHne cuHTeTUYeCKon Teopum asonoumn (CT3I). HeinTpanbHas Teopust 3BONHOLMN.
CoBpeMeHHas 3BO/OLMOHHAA OMOMOrNA. 3HaveHWe 3BOMIOLMOHHOW Teopun B (OPMUPOBAHUK
€CTeCTBEHHO-HaY4YHOIN KapTWHbI MUpa.

JdemMoHcTpauuu

MopTpeTbl: ApuctoTens, K. JlnHHein, XK. b. Jlamapk, 3. XK. CeHT-Unep, XK. Kioebe, Y. [ap-
BuH, C. C. UeTtsepukos, V. V. LLimanbrayseH, x. Xongeiid, [. K. benses.

Tabnuubl 1 cxembl: «Cuctema »xuBoit npupogs! (No K. JIMHHe)», «J1eCTHMLA XMBbIX CY-
wecTs (No Slamapky)», «MexaHu3M POpMUPOBaHUA NPUCTIOCO6IEHNIA Yy PaCTEHNIA N XMBOTHBIX (N0
Namapky)», «KapTa-cxema MapLupyTa nytewecteusa Y. OapBuHa», «Haxogku Y. [apsuHax», «Pop-
Mbl 60pbObI 3a CyLLecTBOBaHME», «lopofbl rony6eii», «MHOroobpasve Ky/nbTypHbIX (DOPM Kany-
CTbl», «[TopoAbl AOMALLUHUX XUBOTHbIX», «Cxema 06pa3oBaHua HOBbIX BUAOB (Mo Y. [apBuHy)»,
«Cxema COOTHOLLEHMS ABVXKYLLMX CUNT 3BOMOLMUY», «OCHOBHbIE MOMOXEHNSI CUHTETUYECKON Teo-
PUN 3BOTOLLAN,

Tema 2. Mukpo3sBosonus 4 eé pe3y/bTaThl

Monynsaumsa Kak aneMeHTapHas efuMHuUua 3Bonouum. CoBpeMeHHbIE METO/bl OLEHKW reHeTu-
4eCKOro pasHoobpasuns 1 CTPYKTYpbl NONyNAuuniA. 3meHeHne reHOoHAa NoNyNaumun Kak afeMeH-
TapHOEe 3BO/IOLMOHHOE siB/IEHME. 3aKOH reHeTUYecKoro pasHoBecus k. Xapau, B. BaliH6epra.

AnemeHTapHble (haKTopbl (ABVIKYLLME CUAbI) 3BONKOLMM. MyTaUmMOHHBIA npouecc. KombuHa-
TUBHaA U3MEHUYMBOCTb. [lpeid reHoB — ciyyaiiHble HeHanpas/ieHHble M3MEHEHUS YacToT asifenei B
nonynaumax. ekt ocHoBaTens. dgpgexm Gymoliounoco copaviuka. CHUNCEHUE 2eHEMUUECKO20
pasHoobpazus: npuuunsl u creocmeus. Ilpossnenue sghghexkma opeiigha 2enos 6 OONLUUX U MATBIX
nonynsayusx. Murpaumn. Monaums nonynaumia: reorpaguyeckas (MpocTpaHCTBEHHas), 61onorun-
yeckas (penpofyKTMBHas).



EcTecTBeHHbI 0TOOP — HanpaBASOLWMIA hakTop 3BoNOUUN. POPMbI eCTECTBEHHOIO 0T6Opa:
ABWKYLLMIA, CTabUNN3NPYIOLLMIA, paspblBatoLmii (AM3pYNTUBHBINA). MonoBoin oT6op. Bo3HMKHOBE-
HME 1 3BO/OLLMA COLMATIbHOIO NOBELEHNS XKNBOTHBIX.

Mprcnoco6/1IeHHOCTb OPraHN3MoB Kak pe3ynbTaT MUKPO3BOMOLMN. BO3HMKHOBEHWE NpuUcro-
cobneHnii y opraHu3MoB. ApoMopdosbl U namnoaganTaumn. MNpumepbl NprcnocobneHnii y opra-
HU3MOB: MOpO/IorMyeckune, MU3N0NOrnYeckre, boxummyeckme, nosepeHveckne. OTHOCUTESb-
HOCTb NPUCMOCo6/1EHHOCTM OpPraHU3MOB.

Bug, ero kputepun n CTpyktypa. BnagoobpasoBaHue Kak pesy/ibTaT MUKPO3BoaoLun. M30-
NAUMSA — KNHOYeBOK (hakTop BMA006pa3oBaHus. MyTn 1 cnocobbl BUA006pa3oBaHus: ainonarpuye-
cKoe (reorpamyeckoe), CMMNaTpMyeckoe (3KOOrMYECKoe), «MIrHOBEHHOe» (Monnnaonamsaums,
rmépuamnsaums). AnntenbHOCTb 3BOMOLMOHHBIX MPOLECCOB.

MexaHu3Mbl (hOPMUPOBAHNSA BUOIOMMYECKOro pasHoobpasus.

Po/b 3BONIOLMOHHONM 610N0rMM B paspaboTKe Hay4HbIX METOAOB COXpaHeHWUs 61MopasHO0b6-
pas3ns. MUKpPO3BOMOLMSA M KO3BOMOLUMSA MapasMToB U MX X03deB. MexaHu3Mbl (POPMMPOBaHMS
YCTONUYMBOCTU K aHTMOMOTMKAM U CNOCOObI 60PbObLI C HE.

JdeMmoHcTpamun

MoptpeTtsl: C. C. YeTBepukos, 3. Mavip.

Tabnmupbl 1 cxembl: «MyTaunOHHas M3MEHYMBOCTbY», «lMONyNALMOHHaA CTPYKTypa BUAa»,
«Cxema nposiBNeHns 3akoHa Xapan—BaiHoepra», «[BUMXKYLLME CU/bl 3BOMOLMN», «IKONOrnYe-
cKasl 13onsuMs nonynsuuii ceBaHCcKoin topenn», «Ieorpagmyeckas U3onauus NUCTBEHHULbI CU-
OMPCKOA W NUCTBEHHMUbLI AaypcKoin», «onynsiuMoHHbIE BOMHbI YMCNEHHOCTU XULLHWKOB W
XepTB», «CXxema [elACTBUS eCTECTBEHHOro 0T60pa», «PopMbl 60pbLOLI 3a CyLLecTBOBaHMEY», «/H-
AYCTPUaNbHbIA MenaHn3M», «XKuBble NCKONaemble», «ITOKPOBUTENbCTBEHHASA OKPaCKa XXMBOTHbLIX»,
«[pegynpexaatoLlas oKpacka >KMBOTHbIX», «®u3nonormyeckue agantauum», «pucnocobneH-
HOCTb OpraHM3MOB M €€ OTHOCUTENbHOCTb», «KpuTepun Bunga», «Buabl-4BOAHUKN», «CTPYKTypa
BMAA B Npupoge», «Cnocobbl BUA006pa3oBaHus», «Feorpaguyeckoe BUA006pa3oBaHme TPEX BUIOB
NaHApILWeR», «9K0N0rmyeckoe B1Lo06pasoBaHe BUAOB CUHML, «MTONUNAOMALI pacTeHuii», «Ka-
MYCTHO-PeAeUHbIA rnopua».

O6opyaoBaHue: repbapun pacTeHWIA, KONNEKLUMN HACEKOMbIX, Yyyena NTuL, U 3Bepeid ¢ npu-
MepamMK pas/iIMYHbIX NPUCMOCOBIeHNIA, Yyyena NTUL, 1 3Bepein pasHbIX BUAOB, repbapmmn pacTeHuit
6113KMX BUA0B, 06pa30BaBLLMXCA pa3/IMyHbIMKU crnocobamm.

JlaGopaTropuas pa6ora «BbIfBNeHNe U3MEHUMBOCTU Y 0CO6eli O4HOr0 BUAAY.

JlaGopaTopnas padora «[1pncnocobneHns opraHM3MoB U X OTHOCUTENbHasA Lefecoobpas-
HOCTb».

JlaGopaTopnas padora «CpaBHeHVe BULOB MO MOP(OSIOrMYeCKOMY KPUTEPNIO».

Tema 3. Maxkpossosonusi H €€ pe3yJbTaThl

MeTozbl M3y4yeHNs Makpo3BOOLMN. [afeoHTONOrMYeCKe METOAbl U3YUYEHUs 3BOJTHOLUN.
MepexonHble POpMbI 1 hUNOreHeTUYeCKNe psabl OpraHU3MOoB.

Buoreorpadmyeckrie MeTobl U3yyeHus ssosrouuni. CpasHeHWe (iopbl 1 (hayHbl MaTEPUKOB
1 0CcTPOBOB. broreorpaduyeckre o6nactn 3emnn. Buabl-aHAEMUKM N PENUKTDI.

AMOPMONOrNYeckre 1 CPaBHUTENILHO-MOPJOIOTMYECKNE METOAbLI U3yYeHUs 3Bonouuun. [e-
HETUYECKME MeXaHN3Mbl 3BOTOLUM OHTOreHe3a 1 MosiB/eHNs 9BOOLMOHHBLIX HOBLUECTB. [TOMOs10-
TMYHbIE W aHaNorMyHble OpraHbl. PyauMeHTapHble oOpraHbl WM ataBu3Mbl. MonekynspHo-
reHeTU4Yeckne, GUOXMMNYECKME U MaTeMaTUYECKNE METObl 3YYeHNs 3BOMOLMN. TOMONOrNYHble
reHbl. CoBpemMeHHble MeTOAbl NOCTPOEHUSA (PUIOTEHETUYECKUNX [LEPEBLEB.

XpPOMOCOMHbIE MyTaLu1n 1 3BOJIKOLMA FTEHOMOB.

O6wue 3aKOHOMepPHOCTW (Npasuna) 3BOMOUNN. [lpunyun cmenovt ¢ynxyuii. HeobpaTMMocTb
aBonoumun. AfanTBHas paguayms. HepaBHOMeEPHOCTb TEMMOB 3BOJTHOLUN.

JdemMoHcTpanuu

MopTpeTbl: K. M. Bap, A. O. Kosanesckuin, ®. Mwonnep, 3. 'eKKenb.

Tabnuubl N cxembl: «PUNOTeHETUYECKUIA PAL NOLafn», «ApPXeonTepuKe», «3Bepo3ybble
Awepbl», «CTerouedanst», «PUHNOPUTLI», «CeMeHHble NanopoTHUKN», «buoreorpaduyeckmne 30-



Hbl 3eMnn», «[peind KOHTUHEHTOBY», «PennKTbI», «HauanbHble CTagumn sM6pMOHaNbHOr0 Pa3BUTUS
NMO3BOHOYHBIX XMBOTHbIX», «[ OMOMOrNYHbIE U aHa/IOTUYHbIE OpPraHbl», «PYAUMEHTbI», «ATaBU3-
Mbl», «XpPOMOCOMHbIE HAbopbl YenoBeka W LIMMMNaH3e», «[NaBHble HanpasfeHUs 3BOMOLMNY,
«O0bLLMe 3aKOHOMEPHOCTH 3BOOLMMN,

Ob6opyaoBaHve: KOMMEKLMN, repbapun, Myns>KN UCKOMaeMbIX OCTATKOB OpraHu3MoB, My/is-
XXM TOMOJIOTUYHbIX, aHANIOTMYHBIX, PYANMEHTapPHbLIX OPraHoB 1 aTaB13MOB, KONEKLMN HACEKOMbIX.

Tema 4. IIponcxoxnenue U pa3BuTHE JKM3HH HA 3emJie

HayuHble rvnoTesbl NPOUCXOXAEHNSA XNU3HW Ha 3emne. ABuoreHes 1 naHcnepmus. JoHayu-
Hble MPeLCTaBNeHNs 0 3aPOXAEHUM XU3HW (KpeaunoHn3m). 'mnoTesa NoCTOAHHOIO CamM03apoXKae-
HUSA XKN3HW 1 ee onpoBepXKeHmne onbiTamu ®. Pean, J1. CnannaHuyaHu, J1. Mactepa. MNponcxoxxaeHve
XW3HW 1 acTPo6UOonorus.

OCHOBHble 3Tarbl HeopraHM4yeckoir 3aponouun. MnaHeTapHas (reonorMyeckass) 3BONIOLMS.
XrMunyeckas 3Bositouns. AGUOreHHbI CUHTE3 OpraHNYecKnX BeLLECTB U3 HeopraHMyeckmx. OnbIT
C. Munnepa n I'. FOpu. Obpa3oBaHne NoNMMEPOB U3 MOHOMepPOB. KoauepsaTHas runotesa A. U.
OnapuHa, runoTesa nepeMyHOro 6ynboHa K. XongeiHa, reHetuyeckas runotesa . Ménnepa.
Punbosumsbl (T. Yek) u runotesa «mupa PHK» Y. F'vnbepta. dopMmpoBaHne MeMbpaH 1 BOSHUKHO-
BeHVe NPOTOKNETKN.

WcTopus 3emnu v MeTobl eé n3yyeHus. VickonaeMble opraHnyeckre octaTku. M'eoxpoHoso-
rma n eé metogbl. OTHOCUTENbHAA U abCoNOTHas reoXPOHONOrusA. Me0XpOHONOrMYecKas LUKana:
30HbI, 3pbl, NEpUObI, AMOXK.

HauanbHble aTanbl opraHMYecKoii 3BooLMn. IossieHne 1 3BONOLMUA NEPBbIX KIETOK. IBO-
nouns Metabonmsma. BosHMKHOBeHME MepBbiX aKocucTeM. COBpeMeHHbIE MUKPOOHbIE GUOMNIEHKN
Kak aHasior rnepsbIxX Ha 3emne coobLuecTs. CTpoMaTonuThl. MPoKapuoThl U 3YKapuoThI.

MpoucxoxaeHve aykapuoT (cumbunoreHes). IBOMOLMOHHOE MPOUCXOXAEHME BUPYCOB. po-
NCXOX/EHNE MHOIOKNEeTOYHbIX OpraHn3MoB. BO3HMKHOBEHME OCHOBHbIX FPYMM MHOTMOK/IETOYHbIX
OpraH13mMoB.

OCHOBHbIle 3Tarbl 3BO/MOLMN BbICLUMX pacTeHWin. OCHOBHbIE apoMOP(03bl pacTeHUid. Bbixog
pacTeHuid Ha cywly. [osiBneHne CNopoBbIX PacTeHWn 1 3aBOeBaHWE UMK CyLln. CeMeHHble pacTe-
HYA. MPOMCXOXKAEHME LIBETKOBbIX PAaCTEHWIA.

OCHOBHble 3Tarbl 3BONOLMM XUBOTHOTO MUpa. OCHOBHbIE apOMOP03bl XXMBOTHbLIX. BeHA-
ckaa (hayHa. KeMOpuIACKMIA B3pbIB — MOSB/IEHWE COBPEMEHHbIX TUMOB. lepBble XOPA0BbIE XXMBOT-
Hble. XKU3Hb B BOAe. IBOMOLMSA NMO3BOHOUYHbIX. [poncxoxaeHve amuonin n pentununia. Mpowuc-
XOXIEeHVe MIeKonuTarowmnx 1 ntud. MpuHUmMn KnoyesBoro apoMmopdosa. OcBoeHve 6ecrno3BoHOY-
HbIMW 1 NO3BOHOYHLIMM XXUBOTHBLIMU CYLLUW.

Pa3BuUTME XM3HN Ha 3emne Mo 3paMm M Mepuojam: apxei, NPOTepo3oii, Naseo3oin, Me3o3oi,
KaliHo30i. OO0LLas XapakTepucTuKa Kammara v reoflormyecknx npoueccos. MossieHve n pacuBeT
XapaKTepHbIX OpraH13MoB. YT1e06pa3oBaHie: ero ycnoBus 1 BAUSHUE Ha ra3oBblid COCTaB aTMo-
cthepbl.

MaccoBble BbIMUPaHNA — 3KOMOTMYECKE KPU3UCbl NPOLLIIOro. MpuymHbl U CNeacTena Mac-
COBbIX BbIMUpaHWii. COBPEMEHHbI 3KOIOMMYECKUIA KPU3KC, ero ocobeHHocTu. MNpobnema coxpa-
HeHus 6ropasHoobpasns Ha 3eme.

CoBpeMeHHasa cucTeMa opraHnM4eckoro Mupa. MpuHUMnbl Knaccugrkaumm opraHnsmos. Oc-
HOBHbIEe CUCTEMATUYECKME TPYMMbl OPraHN3MOB.

JdemMoHcTpanuu

MopTtpeTbl: @. Pean, J1. CnannaHuyanu, J1. Mactep, N. V. MeuHukos, A. . OnapuH, [Ox.
XongeiH, . Ménnep, C. Munnep, I". FOpw.

Tabnuubl 1 cxembl: «Cxema onbita @. Pegn», «Cxema onbiTa J1. Mactepa No U3y4eHUIO ca-
MO3apOXKAEHUNA XM3HU», «Cxema onbiTa C. Munnepa, I'. KOpu», «3Tanbl HEOPraHNYeCKOo 3BOSTHO-
LMmn», «"e0XPOHOMOrMYecKas LWKana», «HavanbHble 3Tanbl OPraHNYeckor 3BooUMKU», «Cxema
06pa3oBaHNA 3yKapuoT NyTeM cMmbuMoreHesa», «Cuctema XmnBoin npupoapl», «CTpoeHne BMpyca,
«Apomopho3bl PacTeHUn», «PUHNOPUTBI», «OAHOKNETOYHbIE BOAOPOC/IN», «MHOIMOKIETOUHbIE
Bodopoc/n», «Mxu», «I1anopoTHUKN», «I"0n0cemMeHHble pacTeHusa», «OpraHbl LUBETKOBbLIX pacTe-



Huli», «CxeMa pa3BUTUS XXMBOTHOIO MUpa», «ApPoMOpPdO3bl XNBOTHbIX», «[lpocTeiiwmne», «Kn-
LLIEYHOMONOCTHbIEe», «I1710CKue YepBr», «UneHNCTOHOrne», «Pblbbl», «3eMHOBOAHbIE», «[TpecMbl-
Katowmecs», «MTuupl», «Mnekonutaowpme», «Pa3BUTUE XXWU3HN B apXeinckoi ape», «Pa3Butume
XXM3HW B NPOTEPO30ICKON 3pe», «Pa3BUTME XXM3HW B Nasie030CKON 3pe», «Pa3BUTHE KU3HW B Me-
3030MCKOW 3pe», «Pa3BUTHE XXN3HW B KANHO30CKOM 3pe», «COBPEMEHHAsA CUCTEMA OPraHUYecKoro
Mupa».

O6opypfoBaHuve: repbapun pacTeHUA pasNNUHbIX OTLENIOB, KOMEKLUN HACEKOMBIX, BNaXHbIE
npenaparbl XWBOTHbIX, PAKOBWHbI MOJITHOCKOB, KOJIIEKLMN WUTTIOKOXMX, CKEeNeTbl MNO3BOHOYHbIX
YXMBOTHbIX, Yy4ena MTUL, 1 3Bepeid, KONeKUUM OKaMeHeNoCTen, NONe3HbIX NCKOMaeMbIX, MY/SHKM
OpraHMyeckMx 0CTaTKOB OpraHn3MOB.

Buptyaiabnas ja6opaTtopHas padora «MogenvposaHue onbitoB Munnepa—tOpu no u3y-
YeHWI0 abMOreHHOr0 CUHTE3a OPraHNYeCcKUX COeAMHEHNI B NEPBUYHOIN aTMoCctepes.

JlabGopaTopHasi pa6ora «/I3yyeHne M onmcaHne UCKoMaemblX OCTATKOB APEBHUX OpraHus-
MOB».

IMpakTuyeckasi padora «/13yyeHne 0CO6GEHHOCTEN CTPOEHUS PacTeHUIA Pa3HbIX OTAEN0B».

IpakTuyeckasi padora «/13yyeHne 0CO6eHHOCTEN CTPOEHNSA NO3BOHOYHbBIX XXUBOTHbIX.

Tema S. IIpoucxo:kaeHue 4yeJI0BeKa — AaHTPONOreHe3

Pa3fesnbl 1 3a4a4n aHTpononorum. Metofbl aHTPOMOIOTUN.

CTaHOB/EHME NPeACTaBNeHNA O NPOUCXOXAEHUN YenioBeka. PennrnosHble Bo33peHus. Co-
BPEMEHHbIE HaY4Hble TEOPUMN.

CXO0[ACTBO YenoBeka € XXMBOTHbIMU. CUCTEMATUYECKOE MOMOXeHWe Yenoseka. CBNAETeNbCTBA
CXO[,CTBA YeN0BEKA C XXMBOTHbLIMU: CPaBHUTE/IbHO-MOP(O/IOrNYecKme, aM6pMUoNornyeckme, Gpusno-
Noro-6moxmmuyeckme, nosegeHyeckne. OTMUMA YenoBeKa OT >KMBOTHbIX. [MPAMOXOXAeHUe n
KOMMJIEKC CBA3aHHbIX C HAM MpPU3HAKOB. Pa3BuTMNe rO/I0BHOr0 MO3ra v BTOPOW CUrHa/IbHOW cucTe-
Mbl.

ABvxylume cunbl (hakTopbl) aHTpoMoreHesa: 6Monornyeckme, counaibHble. COOTHOLLEHME
BMONOrMYecKnX 1 coLmasbHbIX (hakTopoB B aHTPOMOreHese.

OCHOBHble CTafuKn aHTpororeHesa. PaHHVe YenoBekoobpasHble 06e3bsiHbl (MPOKOHCY/bI) U
paHHWe NOHrnabl — 06LiMe NpeaKn YenoBeKoobpasHbIX 06e3bsH U NoAein. ABCTPaIONUTEKN — BY-
HOrve npegkun nogeid. Yenosek ymesblid, Nepsble U3roTOBNEHWS OpPYAMIA Tpyada. Yenosek NpsMoxo-
AALLMIA 1 NepBbIN BbIXOA NMHOAEN 3a Npefenbl AGpukin. Yenosek reigenso6eprckunii — oowmii npegok
HeaH[epTa/lbCKOro YesioBeka ¥ YenoBeka pasymMHOro. YenoBek HeaHAepTabCKUMA Kak BUA NHOAEN
XO/IOAHOrO KnMMata. YenoBek pasyMHbIi COBPEMEHHOrO TWNa, JEHUCOBCKWIA Ye/IOBEK, OCBOEHME
KOHTUHEHTOB 3a npegenamun Agpurku. MNaneoreHeTKa 1 naseoreHoMmKa.

3BO/IIOLUMSA COBPEMEHHOIO YesioBeka. ECTeCTBEHHBIV 0TOOP B nonynaumsax venoseka. Myra-
LMOHHbIV npoLecc 1 nonnmopgusm. MonynsaunoHHbIE BOMHBI, APeid reHoB, MUrpaums n «aggekTt
OCHOBaTeNs» B MOMY ALMAX COBPEMEHHOIO Ye/l0BEKa.

Yenoseueckne pacobl. MoHATME 0 pace. bonblune packl: eBponeovgHas (eBpasuiickas), as-
CTpasio-HerpovgHaa (skBatopuasibHas), MOHrononaHasa (asvaTcko-amepukaHckas). Bpemsa n nytu
paccesnieHns YesioBeka rno nnaHete. EAVHCTBO YenoBeyvecknx pac. HayyHas HeCOCTOATENIbHOCTb pa-
cu3mMa. MprcnocobieHHOCTb YesioBeKa K pasHbIM YC/IOBUMAM OKpYXXatoLlei cpefpbl. BnusHue reo-
rpagnyeckoin cpedpl 1 apeida reHoB Ha MOPMOIOTNI0 U (IN3NOIOTUIO YeNOBEKA.

MexancunnanHapHble MeToAbl B (hn3nyeckor (6MoN0rnyeckoi) aHTPONoNorMn. SBOHOL M-
OHHas aHTPOMO/IOrKs U NaNeoaHTPOMNOIONNA Ye/I0BEYeCKMX NoNynsauniA. buocouunansHble nccneso-
BaHWS NMPUPObI YesoBeka. ViccnenoBaHve KO3BOHOLMM GUOTOMMYECKOTO U COLNAIbHONO B Yeno-
BeKe.

JdemMoHcTpanuu

MopTpeTbl: Y. AapsuH, J1. lukun, A. A. PoruHckuii, M. M. 'epacmMoB.

Tabnuubl 1 cxembl: «MeTofbl aHTPONONOTUN», «[C0ONOBHOI MO3r YenioBeKa», «4en0BeKooob-
pa3Hble 06e3bsHbI», «CKeneT YenoBeKa W CKeneT LUMMMaH3e», «PyauMeHTbl 1 aTaBu3Mbl», «[Bu-
XYLLUWE CUMbl aHTponoreHesa», «3BOJIOLMOHHOE [PEeBO YenoBeKa», «ABCTPAIONNTEK», «YHenoBek



yMesbli», «HenoBeK NpsAMOXOAaWwmii», «JeHNCOBCKUIA YenoBek» «HeaHaepTablpbl», «KpomaHb-
OHUbI», «[pefKu YenoBeka», «3Tarbl 3BOMHOLMM Ye/I0BEKa», «Pacbl Ye/l0BEKa».

Ob6opyaoBaHve: My/sXKU OKamMeHeNnoCcTeld, NPeaMeTOB MaTepuabHON KynbTypbl NPeLKOB Ye-
NnoBekKa, penpoaykuun (chotorpatumn) KapTuH ¢ MUONOTMYECKMMN N BUONEACKMMI CHOXKETamu
MPOVCXOXAEHNA YenoBeKa, (POTorpaium HaxXoLOK UCKOMaeMbIX OCTATKOB YesloBeKa, CKeNleT Yeno-
BeKa, MOJe/b Yepena YenoBeka 1 Yyepena LWMMNaH3e, MOAe/ b KUCTU YeoBekKa 1 KUCTU LIMMMaH3e,
MOZeNv Topca NpeaKoB YesoBeka.

JladopaTopuan padora «/13yyeHne 0COGEHHOCTEN CTPOEHUSA CKeneTa YenoBeKa, CBA3aHHbIX
C MPAMOXOXAEHNEM.

IpakTuyeckast padora «/13yyeHne IKONOMMUYECKNX afanTaLuii YenoBeKay.

Tema 6. Dxojorus — HayKa 0 B3AaUMOOTHOLICHUNAX OPraHU3MOB U HAJIOPraHU3MEHHBIX
CHCTEM C OKpPYKaleil cpenoi

3apoxaeHue 1 passuTue akonorum B Tpyaax A. N'yméonbata, K. ®. Pynbe, H. A. CeBepLoBa,
3. lekkens, A. TeHcnu, B. H. CykaueBa. Pazfenbl 1 3agaum akonorun. Ceasb 3KON0rMn ¢ Apyrumm
HayKamu.

MeTogbl akonoruu. Monesble HAGMIOAEHUA. DKCNEPUMEHTbI B 3KOMIOTUN: MPUPOAHbIE 1 labo-
paTopHble. MogenupoBaHue B 3KONMOMMU. MOHUTOPUHI OKPYXXatoLLein cpefbl: NOKaSibHbIA, perno-
Ha/bHbIV 1 T106a/1bHBIIA.

3HayeHWe 3KOMOrMYECKNX 3HAHWIA ANs YenoBeka. JKOIOrMyeckoe MUPOBO33peHMe KakK OCHO-
Ba CBA3el YesioBeYvecTsa ¢ Npupogor. PopmMmnpoBaHmne 3KONOrMYeCKO Ky/bTypbl U 3KOIOTMYECKON
rPaMOTHOCTYW HaceNleHus.

JdeMoHcTpamun

MoptpeTbl: A. FT'ym6onbaT, K. @. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A. TeHcnu, B. H. Cy-
Kaues.

Tabnuubl 1 cxembl: «Pasgenbl 3Konorum», «MeTofbl 3Konornm», «Cxema MOHWUTOPUHra
OKpY>KatoLLLeN cpefbl».

JlaGoparopuas padora «/13yyeHne METOAOB 3KOTOMMYECKUX UCCNeL0BaHNM».

Tema 7. Opranusmsl U cpeaa o0UTAHUS

JKonornyeckme hakTopbl 1 3aKOHOMEPHOCTY UX LeiCTBUSA. Knaccuurkaumus aKonormnyeckmx
(haKTOpOB: abNOTUYECKME, BMOTUYECKNE, aHTPOMNOreHHble. ObLLVe 3aKOHOMEPHOCTU AeNCTBUSA KO-
noruvyeckmx paktopos. MNMpasuno MuHuMyma (K. LLnpeHrens, KO. JInbux). TonepaHTHOCTb. IBpU-
OVOHTHbIE N CTEHOOWMOHTHbIE OPraHN3MbI.

AbunoTnyeckne aktopbl. CBET Kak 3KONOrMyeckuii (haktop. [elicTBMe pasHbIX Y4acCTKOB
COJIHEYHOIO CMeKTPa Ha OpPraHn3mbl. AKONOTUYECKME TPYNIMbl PACTEHMIA U XKUBOTHBIX MO OTHOLLE-
HUIO K cBeTy. CUrHaIbHasA posib cBeTa. POTOMEPUOLAN3M.

Temnepatypa Kak 3KO/IOTMYecKunid (hakTop. [einctsme TemnepaTypbl Ha opraHu3Mbl. Monku-
NOTEPMHbIE 1 TOMONOTEPMHbIE OpPraHN3Mbl. IBPUTEPMHbIE U CTEHOTEPMHbIE OPraHU3Mbl.

BnaKHOCTb Kak 3KO/I0rnyeckmin aktop. MpucnocobneHns pacTeHnin K NoaLepXaHuio BOj-
Horo 6anaHca. Knaccuukayms pacTeHuin N0 OTHOLIEHUIO K Bofe. IprucnocobneHmnst XXMBOTHBIX K
N3MEHEHWIO BOAHOIO PeXxuma.

Cpefbl 06uTaHMS OpraHM3MOB: BOAHas, Ha3eMHO-BO34YLLUHAsA, MOYBEHHasA, rnyouHHasa noj-
NMOYBEHHasA, BHYTPMOPraHn3mMeHHas. PU3NKO-XUMUYECKMEe 0COBEHHOCTIN cpef, 00MTaHUs OpraHm3-
MOB. [prcnoco6neHns opraHM3MoB K XM3HW B pasHbIX Cpefax.

Buonornyeckne puTmbl. BHelHWe N BHYTPeHHUE PUTMbl. CYTOYHbIE U FOAMYHbIE PUTMbI.
Mprcnoco61eHHOCTbL OPraHM3MOB K CE30HHBLIM U3MEHEHWSAM YC0BUIA XKU3HN.

YKun3HeHHble PopMbl OpraHM3MoB. MOHATHE O XXM3HEHHON thopMe. YXKM3HEHHbIe (hOpMbI pac-
TEHWIA: [epeBbs, KyCTapPHUKKN, KYCTapPHUYKM, MHOTO/IETHIE TPaBbl, OAHONETHNE TPaBbl. YKXN3HEHHbIE
(hOPMbI YKMBOTHbIX: TMAPOOUOHTBI, FE0OMOHTLI, a3POOMOHTLI. OCOBEHHOCTM CTPOEHUS M 0bpasa
YU3HW.

BruoTnyeckme dakTopbl. Buabl GMOTUYECKNX B3aUMOAENCTBU: KOHKYPEHLNS, XULLHNYECTBO,
CMOMO03 1 ero qopmbl. MapasmMTnsm, Koonepaums, MyTyasiM3M, KOMMeHCaIM3M (KBapTUPaHTCTBO,
HaxnebHNYecTBo). HeTpodmyeckne B3auMOAENCTBMS (TOMMYECKMe, (hopuyeckne, (habpuyeckue).



3HayeHne BUOTUYECKMX B3aUMOLENCTBWIA A1 CYLLECTBOBAHUS OPraHM3MoB B cpefe 0b6uTaHus.
MMPUHLMN KOHKYPEHTHOIO UCK/THOYEHUS.

JdemMoHcTpanuu

Tabnmubl M CXembl: «DKOMormyeckne (akTopbl», «CBETOBON CMEKTP», «3IKOMOrMYECKMe
rPYnmbl XXMBOTHbIX MO OTHOLUEHUIO K CBETY», «Ten/IOKPOBHbIE XXUBOTHbIE», «X0/I04HOKPOBHbIE
YKMBOTHbIEY», «PU3N0N0rMYecKne agantaumm XXUBOTHbIX», «Cpeabl 06UTaHUS OpraHU3MoB», «buno-
NOTrUYecKme pUTMbI», «XKN3HEHHbIE (POPMbI pacTeHNIA», «XKM3HEHHbIE (DOPMbI XXUBOTHBLIX», «3JKO-
CUCTeMa LUMPOKONMCTBEHHOIO Necay», «9KOCUCTEMA XBOMHOMO neca», «Lenun nutaHnsa», «XULWHN-
4ecTBO», «[MapasnTnam», «KOHKypeHLMA», «CUMOMN03», «<KOMMEHCATU3MY.

O6opypfoBaHve: repbapun pacTeHWii U XXMBOTHBIX, NPUCMNOCOBNEHHBIX K BAUSHUIO pa3finy-
HbIX 3KO/IOrMYeCKMX (PaKTopoB, repbapumn CBETONHOOMBLIX, TEHENHOOMBLIX Y TEHEBBIHOC/INBLIX pac-
TEHWIA, CBETOMNOOMBBIE, TEHENO6MBbIE N TEHEBLIHOC/IMBLIE KOMHATHbIE pacTeHus, repbapum 1 Kon-
NeKLUU TennonobmsbIX, 3MMOCTOMKMX, MOPO30YCTOMUMBLIX PACTEHUIA, yydyena NTUL, U 3Bepel,
repbapuu pacTeHui, OTHOCALLMXCS K TUrpotuTam, Kcepodutam, Me3onTam, KOMHaTHbIE pacTeHUS
[aHHbIX TPYMN, KONNEeKUMM XXMBOTHbIX, 0OUTAIOLWMX B pasHbIX cpedax, repbapmm v Konnekuymmn pac-
TEHWIN U XXMBOTHbIX, 06/1a4atoLWmnX YepTamy nNpucrnocob/1eHHOCTU K Ce30HHbIM U3MEHEHWAM YC/10-
BUIA XKN3HW, repbapun 1 KONNEKUMN PaCTEHWUIA U XMBOTHBIX Pa3IMUHBIX XXMU3HEHHBIX (HOPM, KO-
NEKLMMN XXNBOTHBbIX, Y4aCTBYIOLMNX B Pa3/IMYHbIX BUOTUYECKMX B3aMMOLAENCTBUSX.

JlaGopaTtopuas pa6ora «BbIsBNeHMe NPUCNOCO6/EHNI OPraHU3MOB K BIMSIHUIO CBETa.

JlaGopaTropuas padora «BbiiBNeHVe NpUcnocobieHnin 0praHM3MoB K BUSHUIO TeMmnepary-
pbI».

JlaGopaTopuasi padora «AHaTOMWUYECKMEe OCOOEHHOCTN PacTeHWUA U3 pasHbIX MeCT 0buTa-
HUA».

Tema 8. Jkos10rusi BUAOB M NOMYJIALHI

JKONOrnyeckme XapakTepucTUKM nonynauun. Monynauus kak Gumonoruyeckas cuctema.
Ponb HEOAHOPOAHOCTYU cpefbl, (PU3NYECKUX BapbepoB U 0COBeHHOCTEN 6uonornm BULoB B hopMu-
POBaHUW NPOCTPAHCTBEHHOW CTPYKTYPbI Nonynaumin. OCHOBHbIE MOKa3aTenn Monynsaunum: YNCIeH-
HOCTb, NJIOTHOCTb, BO3PacTHas 1 NosioBas CTPYKTYpa, POXKAAEMOCTb, NPMPOCT, TEMN POCTa, CMepT-
HOCTb, MUTpaLms.

Jkonorunyeckas CTpykTypa nonynaumn. OueHKa YMCNeHHOCTU nonynauun. AuHammnka nony-
NAUMK 1 ee perynaums. buotnueckunii notTeHunan nonynsuun. MogenvpoBaHve AMHaAMUKKA nony-
naummn. KpviBble pocTa YMC/ieHHOCTU nonynaumun. Kpusble BbDKUBaHWA. Perynaums YnMCcneHHOCTH
NoNyNAuniA: ponb (PAKTOPOB, 3aBUCALLMX N He 3aBUCALMX OT NAOTHOCTU. DKONOrMYecKume cTpate-
rum Bngos (r- n K-ctpaterun).

MoHATME 06 3KOMOrnyeckor Huwe Buaa. MectoobutaHve. MHoOroMepHas Mofesb 3KON0ru-
4ecKo HUWKM K., XaTumHCOHa. Pa3mepbl 3KONOrMYeckor Huwn. MoTeHUManbHas U peanvso-
BaHHas HULLIN.

Bug kak cuctema nonynauunia. Apeasbl BUA0B. Buabl 1 UX XXMU3HEHHbIE CTpaTernn. JKOoJorn-
YecKue 3KBUBAIEHTI.

3aKOHOMEPHOCTM MOBELEHNSA U MUTPALMIA XMBOTHbIX. BMONOrnyeckme NHBa3MM YyXXepoaHbIX
BULOB.

JdemMoHcTpanuu

MopTpeT: X. N. XaTUNHCOH.

Tabnmupbl U CXeMbl: «OKOMOTMYECKNE XapaKTePUCTUKU nonynaumm», «lpocTpaHCTBEHHas
CTPYKTYpa nonynauum», «Bo3pacTHble NMpamnibl nonynsunm», «CKOpoCTb 3acefieHns NMOBEPXHO-
CTV 3eMNN pa3InyHbIMU OpraHu3MaMm», «Mofenb 3KOOrMYeCKon HULWK K. L. XaTuMHCOHa».

Ob6opyaoBaHue: repbapunt PacTEHNIA, KONNEKLMW XXUBOTHBIX.

JlaGopaTropuas padora «[1pncrnocobneHns cemsaH pacTeHNI K pacceNeHnIo».

Tema 9. JkoJiorusi cood1eCTB. IKOJOTHYECKHE CHCTEMBI.

CoobuliecTBa opraH1M3MoB. b1oLEeHO3 1 ero CTpyKTypa. CBA3N MeXxay opraHusMamu B 6uoLLe-
Ho3e.



JkocuctemMa Kak oTKpbITasi cuctema (A. K. TeHcnn). PyHKLUMOHabHbIE 6/10KM OpraHW3MOB
B 3KOCUCTEME: NPOAYLIEHTbI, KOHCYMEHTbI, pefyLeHTbl. Tpoduyeckre ypoBHWU. Tpoduryeckme Lenu
n cetn. AbnoTnyeckme 6710KM aKocucTeM. MouBbl 1 UMbl B 3KOCUCTEMax. KpyroBopoT BeLecTs U
MOTOK 3HEPTUU B 3KOCUCTEME.

OcCHOBHble MoKasaTenn 3KocuCcTeMbl. briomacca M MpoayKumsa. DKOMorMyeckne nvpaMuapi
ymcen, 6GOMacchl U IHEPTUN.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @aykmyayuu. HanpasneHHble
3aKOHOMepHble CMeHbl COOOLLECTB — CyKueccun. MepBuYHbIE M BTOPUYHbIE CYKLLECCUUN U UX NPK-
YMHbI. AHTPOMNOreHHble BO34ENCTBMS Ha cyKueccun. KnnmakcHoe coobLuecTBo. BropasHoobpasme
1 NOMHOTa KPYroBOPOTa BELLECTB — OCHOBA YCTONYMBOCTU COOBLLECTB.

[NprpoaHble 3KOCUCTEMbI. Dxocucmembl 03€p U peK. IKocucmemuvl Mopeli U OKeanos. IKOCuU-
cmemvl MYHOP, 1€Co8, cmenetl, NyCMulHb.

AHTpONOreHHbIE 3KOCUCTEMbI. ArpoaKocucTeMa. ArpoLlgeHos. Pa3nmunsa mexay aHTponoreH-
HbIMW 1 MPUPOAHBLIMU 3KOCUCTEMAMMU.

Yp60oakocucTembl. OCHOBHblE KOMMOHEHTbI Yp6o3KocucTeM. Topofckas iopa u ayHa.
CuHaHTponm3aumsa ropoAckoi hayHbl. buonornyeckoe n Xo3anMcTBeHHOE 3HaYeHMe arpo3KOCUCTEM
N yp603KOCUCTEM.

3aKOHOMEPHOCTM (POPMUPOBAHNA OCHOBHbIX B3aUMOAENCTBUIA OPraHM3MOB B 3KOCUCTEMAX.
Ponv kackaonoeo s¢ghgpexma u 61006-30upuxamopos (kioueswvix u008) 8 PYHKYUOHUPOBAHUU IKO-
cucmem. TepeHOC 3HEPTUN N BELLECTB MEXAY CMEXHbIMM 3KOCUCTeEMaMu. YCTOMYMBOCTL Opra-
HM3MOB, NONYNALMIA N IKOCUCTEM B YC/TOBUSAX ECTECTBEHHbIX M aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanusmol 6o30eticmeus 3a2p}Z3H€Hu1/7 PA3HbBIX MUnoe Ha Cy60p2€lHu3M€HHOM, OpPSaAHU3MEHR-
HOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJI02UYECKO2O HOPMUPOBGAHUSL AHMPO-
noeenno2o 6osoeticmeusi. MeTOA0MNOMMSA MOHUTOPUHIA €CTECTBEHHbLIX WM aHTPOMOTEeHHbIX 3KOCK-
CTeM.

JdeMmoHcTpamun

MopTpeT: A. XK. TeHcnw.

Tabnuupl 1 cxembl: «CTPyKTypa 6MOLIEHO3a», «DKOCUCTEMA LUMPOKONMCTBEHHOIO neca,
«3DKOCUCTEMA XBOMHOIO necay», «PyHKUMOHa/bHbIE FPYMMbl OPraHM3MOB B 3KocucTeMe», «Kpyro-
BOPOT BELLECTB B aKocucTeMe», «Lienu nuTtaHms (NactéuyHas, AeTpuTHas)», «9K0I0rmyeckas nu-
pamuga umceny», «9KOM0OrMyeckas nupammga 6romMacchl», «OKOM0TMYeckas nupaMmaa sHeprum»,
«O6paszoBaHme 60noTax», «lepBnUHas cykLeccus», «BocctaHoBNeHMe Nneca Nocne noxapa», «9K0-
cuctema o3epa», «ArpoueHos», «KpyroBopoT BELLECTB M MOTOK 3HEPrnu B arpoLeHose», «Mprume-
pbl Ypb03KOCUCTEMY.

O6opyaoBaHue: repbapmm pacTeHW, KONMEKLUMM HACEKOMbIX, Yy4vena NTuL 1 3sepei, repba-
PUN KyNbTYPHbIX U AWKOPACTYLLMX PacTeHWI, akBapuyM Kak MOZe/lb IKOCUCTEMBI.

IMpakTuueckas padora «/13yyeHne n onncaHmne yp603KOCUCTEMbI».

JlaGopaTopuasi pagora «/13ydeHne pazHOOOpPas3ns MeNKMUX MOYBEHHbIX Y/IEHUCTOHOTUX B
pa3HbIX 3KOCUCTEMAX.

DKckypeust «IKCKYpCusi B TUMUYHbBIA 6roreoleHos (B Aybpasy, 6epesHsiK, eflbHUK, Ha CyXO-
[OMNbHbIA NN NOMMEHHbIN YT, 03epo, 60/10T0)».

DrcKypeust «IKCKYPCUA B arpoakocucTemy (Ha nose uam B TENJIMYHOE XO3AKCTBO)».

Tema 10. buocdepa — rinodabHas IKoCHCTEMA

Buoctepa — obuennaHeTapHas 060/104Ka 3eMn, rae CyLLEeCTBYET UK CYLLLECTBOBaA XU3Hb.
Pa3BunTMe NpeacTaBneHnin o Guocgepe B Tpygax 3. 3tocca. YueHue B. . BepHaackoro o 6uocde-
pe. O6nactun 6rocheps! 1 ee cocTas. XKMBOe BELLECTBO BUOCHepbl 1 ero PyHKLUMK.

3aKOHOMEPHOCTM CyLLeCTBOBaHMS 6roctepbl. OCO6eHHOCTY Grochepbl Kak rnobasbHOM KO-
cuctembl. [lnHammnyeckoe paBHoBecue B 6uocdepe. KpyroBopoTbl BELWECTB U OMOreOXMMNYECKme
UMKbI (yrnepoga, a3oTa). PUTMUYHOCTL AB/IEHWI B Grochepe.

30oHa/IbHOCTL 6rochepbl. MoHATME 0 GMoMe. OCHOBHbIE BMOMbI CYLIN: TYHAPA, XBOWHbIE fe-
ca, CMeLlaHHbIe U LUMPOKO/IMCTBEHHbIE Nleca, CTenwu, caBaHHbI, MYCTbIHU, TPOMWUYECKME Nleca, BbICO-
Koropbs. Knumart, pacTUTeIbHbIN U XXMBOTHbIN MUP GMOMOB CYLUW.



CTpyKTypa 1 (hYHKLMA XKMBbIX CUCTEM, OLEHKA UX PECYPCHOro noTeHumana u 6uochepHbIX
(hYHKLMIA.

JdemMoHcTpanuu

MopTpeTbl: B. V. BepHagckuia, 3. 3tocc.

Tabnmupl 1 cxembl: «"eoctepbl 3emaun», «KpyroBopoT asoTa B npupoge», «KpyroBopoTt yr-
nepoja B npupoge», «KpyroBopoT Kucnopoga B npupoge», «KpyrosopoT Bofbl B Npupoge», «Oc-
HOBHble 6UOMbI CyLLN», «KMMaTnyeckme nosca 3emnm», «TyHapa», «Taira», «CMellaHHbIA Nec,
«LLINpOKONNCTBEHHBIN nec», «CTenb», «CaBaHHa», «[TyCTbIHSA», «TPONUYECKNIA NECH.

Ob6opyaoBaHve: repbapunyt pacTeHNiA pasHbIX 6UOMOB, KONNEKLMMN XKUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

JKonornyeckme Kpusncbl 1 nx NpuunHbl. Bo3aencTeme Yenoseka Ha 6uocgepy. 3arpssHeHune
BO3A4YLUHOW cpefbl. OxpaHa Bo3ayxa. 3arps3HeHve BOAHON cpeabl. OXpaHa BOAHbIX pecypcos. Pas-
pyLueHue noysbl. OXpaHa NOYBEHHbIX PeCYPCoB. VI3MeHeHMe KnnmMara.

AHTPOMOreHHOe BO3AENCTBIE Ha PACTUTENbHBIN M XXMBOTHbIA MUpP. OXpaHa pacTUTENIbHOMO 1
YXMBOTHOrO Munpa. OCHOBHbIE NPUHLMMbI OXpaHbl Npupoabl. KpacHble KHUMK. Oco60 oxpaHseMble
npupogHble Tepputopumn (OOMMT). BoTaHUYecKune cafbl ¥ 300710 MYECKME MapKu.

OCHOBHblE NPUHUWMbI YCTONYMBOIO PasBUTUA YenioBeyecTBa M NPMPoAbl. PaumoHanbHoe
NpPUPOLONObL30BaHNE U COXPaHeHUe BMONorMyeckoro pasHoobpasus 3emnun. O6LMe 3aKOHOMEp-
HOCTM rNO6a/IbHbIX 3KOMOMMYECKUX Kpn3ncoB. OCOBEHHOCTU COBPEMEHHOIO Kpu3uca 1 ero Bepo-
ATHble NOC/eACTBUA.

Pa3BnTMEe METOLOB MOHUTOPWHIA PasBUTUS OMACHbIX TEXHOTEHHBIX MPOLeccoB. Cucmemmble
uccneoosanus nepexooa K pecypcocoepezaiowell U KOHKypeHmocnocoonou snepeemuxe. buonozu-
yeckoe pazHoobpasue u obuopecypcol. Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyusaro-
wue 0ocmyn K unqbopmauuu 10 COCMOSAHUIO OMOENbHBIX U008 U IKOCUCTNEM. Ocnoswl 3K0pea6u-
JUMayuu dKOCUCmem U cnocobos 60pvovl ¢ Ouonogpexcoenusmu. Pexoncmpykyus mopckux u
HA3EMHbBIX DIKOCUCHIEM.

JdemMoHcTpauuu

Tabnuubl N cxeMbl: «3arpsisHeHNe aTMocqepbI», «3arpsisHeHne rnapoctepbl», «3arps3HeHne
nouBbl», «MapHMKOBbIA 3PPeKT», «OCo60 OXpaHseMble MPUPOAHbIE Tepputopun», «Mogenu
yrnpassieMoro Mnupa.

O6opyaoBaHve: oTorpaum OXpaHSeEMbIX PACTEHWNIA N XXUBOTHbLIX KpacHoi KHurn Poccuin-
ckon Pepepauunn, KpacHOM KHUI pervoHa.

I11. IInannpyemsle pe3yJibTaThl 0CBOCHHs YueOHOro npeamera «buosiorns»

JJMYHOCTHBIE PE3YJIBTATbBI

B CTpyKType NMYHOCTHBIX Pe3ynbTaToB OCBOEHMS NPOrpaMMbl Mo 610N0rMK BbILENEHBI Ce-
AyHoLMe COCTaBNAIOLLME: OCO3HAHNE 06YUatOLMMICS POCCUMINCKOW rPaXXAaHCKON MAEHTUYHOCTMN —
FOTOBHOCTM K Camopa3BUTUIO, CaMOCTOSATENIbHOCTU W CaMOONPELENeHNI0, Hartuuue momusayuu K
06y4eHnto 6UONOTUN, yerenanpasientoe pazeumue BHYTPEHHUX YOEXAEHWUIA NMMYHOCTM HA OCHOBE
K/THOUEBbIX LIEHHOCTEN N UCTOPMYECKNX TPaAnLUMIA pasBUTUS BUONOTMYECKOr0 3HAHUS, 20moeHOCb
u cnocobnocms 00YYalOLWMXCA PYKOBOACTBOBATbCA B CBOEA [AeATENIbHOCTU  LIEHHOCTHO-
CMbIC/IOBbIMX YCTAaHOBKaMW, MPUCYLLMMU CUCTEME BUOMOrMYecKoro 06pasoBaHns, Haiuuue npago-
co3nanus 3KOIOMMYECKON KyNbTYpbl, cnocobrocmu cmasums LENN N CTPOUTL XKU3HEHHBIE MaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUS MPOrpammMbl MO GMONOrMK [OCTUrAOTCA B €AMHCTBE
y4e6HOV 1 BOCMUTATE/IbHON [eATeNbHOCTA B COOTBETCTBMMN C TPAAULMOHHLIMA POCCUIACKMMU CO-
LIMOKY/bTYPHBIMU, UCTOPUYECKUMIA W [YXOBHO-HPABCTBEHHbLIMW LEHHOCTAMMW, MPUHSATLIMUA B 06-
LecTBe NpaBMaamMm 1 HoOpMamu MOBEAEHNS M CNOCOGCTBYIOT MpoLieccam caMOnoO3HaHWs, CaMoBOC-
NUTaHNS U CamopPasBUTUSA, Pa3BUTUS BHYTPEHHEN NO3NLMIN IMYHOCTI, NATPUOTU3MA U YBAXKEHNSA K
3aKOHY 1 NPaBOMOPAAKY, YeN0BEKY TPyAa 1 CTapLueMy MOKOMIEHWIO, B3aMMHOIO YBXKEHUS, Bepex-
HOI0 OTHOLUEHWSA K KYNbTYPHOMY Hac/ieuio 1 Tpaguumsm MHOTOHaLMOHa/IbHOro Hapoga Poccuid-
CKoil deaepaummn, NPUMPOAE N OKPYXKatoLLeli cpeae.



JINYHOCTHbIE pe3y/bTaTbl OCBOEHMS YYeOHOro npeameTa «bronorus» JoMKHbI 0TPaXaTb ro-
TOBHOCTb 1 CMOCOGHOCTb 06YHatoLLMXCS PYKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEN No3u-
LMen IMYHOCTN, CUCTEMOIN LLEHHOCTHbIX OPUEHTALMIA, MO3UTUBHBIX BHYTPEHHUX YOEXXAEHWIA, COOT-
BETCTBYIOLUMX TPagMLMOHHBLIM LEHHOCTSM POCCUMIACKOrO OOLLECTBa, paclUMpeHne >KU3HEHHOTO
OnbITa 1 OMbITa 4eATENIbHOCTI B NPOLECCe peasim3aumm OCHOBHbLIX HarpaB/ieHWin BOCNUTaTEIbHOM
LeAaTeIbHOCTH, B TOM YKC/IE B YaCTU:

1)rpaaaHcKoro BOCHUTAHMS:

- ChOPMMPOBAHHOCTb FPXAAHCKON MO3ULMM 00YYatOLLErocs Kak aKTUBHOIMO M OTBETCTBEH-
HOrO Y/1IeHa POCCUIACKOro OOLLECTBA;

— 0CO3HaHMe CBOMX KOHCTUTYLMOHHbLIX MpaB 1 0653aHHOCTEN, YBaXKEHME 3aKOHa M MpaBomno-
PAOKa;

— TOTOBHOCTb K COBMECTHOW TBOPYECKOW [eATeNlbHOCTU MpY CO34aHuUM y4ebHbIX MPOEKTOB,
peLleHNn y4ebHbIX U NOo3HaBaTe/IbHbIX 3a4a4, BbIMOHEHUN OGMONOrMYECKMX 3KCMEepUMEH-
TOB;

—  CNOCOBHOCTbL OMpeaensTb CO6CTBEHHYIO MO3NLMIO MO OTHOLLEHUIO K SBMIEHUAM COBPEMEH-
HOW XXN3HW N 0OBACHATH €g;

- YMEHWe YU4nTbIBaTb B CBOUX [EACTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOIO B3aMOAeCTBUA
NIOZEN € pas3HbIMUN YOeXKAEHNAMU, KY/IbTYPHBIMU LLEHHOCTAMMU U COLUaNbHBIM MOJIOXEHNEM,;

— TOTOBHOCTb K COTPYAHWYECTBY B NPOLIECCE COBMECTHOMO BbINOMHEHUA YYeOHbIX, NO3HaBa-
TeNbHbIX U UCCNeLoBaTeNlbCKUX 3a4ad, YBXKMUTENbHOr0 OTHOLLUEHNA K MHEHUIO ONMOHEHTOB
npn 06CYXKAEHUM CNOPHBLIX BOMPOCOB OMOOMMYECKOr0 COLepXKaHus;

— TOTOBHOCTb K 'yMaHUTapHOW 1 BONIOHTEPCKOW AeATeNbHOCTH,;

2) MAaTPUHOTUYICCKOI'O BOCIIMTAHUS

—  CHOPMMPOBAHHOCTb POCCUMICKON rpaXKAaHCKON WAEHTUYHOCTW, NaTpuoTM3Ma, YBaXKEHNSA K
CBOEMY Hapofy, Y4yBCTBa OTBETCTBEHHOCTM nepes POAMHONM, ropA0CTY 3a CBOW Kpaid, CBOHO
PoavHy, CBO A3bIK 1 Ky/bTYpY, NPOLLIOE N HACTOsLLEe MHOrOHaLMOHaIbHOTr0 Haposa Poc-
cuu;

— LeHHOCTHOE OTHOLLEHWNE K MPUPOAHOMY Hac/eAnto N NaMATHUKaM NPUPOAbI, LOCTUXKEHUSAM
Poccuu B Hayke, UCKYCCTBe, CNopTe, TEXHONOTUAX, TPYAE;

—  CNOCOBGHOCTb OLIEHUBATb BKNaL POCCUINCKUX YUYEHbIX B CTAHOB/IEHME U pa3BUTNE BUOOruu,
NOHMMaHNA 3Ha4YeHNs G1OMOrNK B NO3HAHWMM 3aKOHOB MPUPOAbI, B XXM3HW YeN0BeKa 1 Co-
BPEMEHHOr0 06LLecTBa;

- nAeliHaa y6eXKAEHHOCTb, FOTOBHOCTb K CNYXEHWU0 1 3awmute OTevecTBa, OTBETCTBEHHOCTb
3a ero cyaboy;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA:

—  0CO3HaHWe LyXO0BHbIX LLleHHOCTel POCCUINCKOro Hapoaa;

- ChOPMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHWSA, 3TUYECKOr0 MOBEAEHWS;

—  CNOCOBGHOCTb OLleHMBATb CUTYaLMIO U NPUHUMATL OCO3HaHHbIE PELLeHNS, OPUEHTUPYACL Ha
MOpa/ibHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTU;

—  0CO3HaHWe IMYHOTrOo BK/IaZa B MOCTPOEHME YCTOMYMBOIO OyAyLLero;

— OTBETCTBEHHOE OTHOLLUEHWE K CBOMM POAMTENAM, CO3[4aHMNI0 CEMbW Ha OCHOBE OCO3HAHHOMO
NPUHATUA LLEHHOCTE CEMENHOM XXN3HW B COOTBETCTBUM C TPaaULMAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

— 3CTETUYECKOe OTHOLLEHME K MUPY, BK/IOYAA 3CTETUKY OblTa, Hay4YHOro U TEXHWUYECKOrO
TBOPYECTBA, CNOPTa, TPYAa, 0OLLECTBEHHbIX OTHOLLUEHWIA;

—  MOHMMaHMe 3MOLMOHaIbHOIO BO3ENCTBMS XXUBOI MPUPOAbI U €€ LLeHHOCTH;

— TOTOBHOCTb K CaMOBbIP&XXEHWNIO B Pas3HbIX BMAAX MCKYCCTBA, CTPEM/IEHME NPOSBATL Kaye-
CTBa TBOPYECKOW JINYHOCTH;

5) pusznueckoro BocnuTaHusi, POPMUPOBAHUSA KYJIbTYPHI 310POBbSl 1 3MOLMOHAIBHOI'0
Os1aromosty4ms:

- TMOHUMaHVe U peann3aums 340POBOTo0 U 6e30MacHOro obpasa >XM3HW (340p0BOe MUTaHWUe,
CO6NI0AEHNE TUTUEHNYECKUX NPaBU/T U HOPM, COalaHCMPOBaHHbIN PEXMUM 3aHATUIA U OTAbl-



Xa, perynspHas ¢pumsmnyeckas akTMBHOCTb), 6EPEXHOro, OTBETCTBEHHOIO Y KOMMETEHTHOIO
OTHOLLEHUSA K COBCTBEHHOMY (DU3MYECKOMY M MCUXMYECKOMY 34,0POBbLIO;
NMOHUMaHVe LleHHOCTWU NpaBui UHANBUAYaNbHOrO U KOMIEKTMBHOIO 6e30MmacHOro rnoseje-
HUS B CUTYaLMSIX, YTPOXKAtOLLMX 340POBbIO M XKU3HW NHOLEN;
0CO3HaHWe MNOCNeACTBUIA WU HENPUATUA BPeAHbIX MNpuBbIYeK (YNOTPebeHUs anKorons,
HapKOTUKOB, KypeHus);

6) TPY10BOr0 BOCIIUTAHUA:
rOTOBHOCTb K TPYZY, 0CO3HaHWe LLeHHOCTN MacTepcTBa, TPYAoIo6ue;
FOTOBHOCTb K aKTMBHOMN [eATeNIbHOCTN TEXHOMOMMYECKOM 1 COLManbHON HanpaB/ieHHOCTH,
CMOCOOHOCTb MHULMNPOBATb, M1aHMPOBATb M CAMOCTOATE/IbHO BbIMOHATDL TaKyto [edTeslb-
HOCTb;
MHTepeC K pa3IMyHbIM cdepam NpodeccroHabHON fedaTeNbHOCTI, YMEHUE COBepLUaTh 0COo-
3HaHHbI BbIGOP O6yayLLei npodeccn U peain30oBbIBaTb COOCTBEHHBIE XXU3HEHHbIE NaHbI;
FOTOBHOCTb W CMOCOGHOCTb K 06pa30oBaHMIO M CamMo00pa3oBaHWMI0 Ha MPOTSHXKEHUW BCel
XN3HW;

7) 3K0JI0rH4eCcKOro BOCIUTAHMS:
9KOJIOTMYECKM LIeNecoobpasHoe OTHOLLEHME K MPUPOLE KaK UCTOUHMKY XXU3HW Ha 3emne,
OCHOBE €€ CYLLeCTBOBaHWS;
MOBbILLIEHNE YPOBHSA 3KOMOMMYECKON KyNbTYpbl: NPUOGpeTeHNe onbiTa MAaHMPOBaHUS No-
CTYMKOB W OLEHKWN MX BO3MOXHbIX NOC/MEACTBUIA 47151 OKPY>KAKOLLENA Cpeabl;
0CO3HaHMWe rnobasbHOro xapakrepa 3K0M0rMYeckMxX NpobaemM 1 NyTei NX peLleHns;
CMOCOOHOCTb MCMO/Mb30BaTh MPUOOpeTaeMble MPU MU3yYeHUU BMONOTMN 3HAHUA U YMEHUA
npu pelieHnn npobnem, CBA3aHHbLIX C pauMOoHabHBIM MPUPOLOMNOSb30BaHNEM (Cobntose-
HVe npaBu/ MoBefeHWs B MPUPOAE, HanpaB/eHHbIX Ha COXPaHeHVe PaBHOBECUA B 3KOCU-
cTeMax, 0XpaHy BMAO0B, 3KOCUCTeM, brocdepsbl);
aKTVBHOE HenpusAThe LenNCTBWIA, NPUHOCALMX BPeL OKPY>KatoLLEen NpUPoAHOW cpese, yme-
HWe MPOrHo3MpoBaTb HeGNAronpUATHbIE 3KONOrMYecKne NOCNeLCTBUA NpeanpUHNMaeMbIX
[leNCTBUI 1 NpefoTBpaLLaTh UX;
Ha/Mumne pasBUTOr0 3KOMOMMYECKOr0 MbILLIEHNS, 3KOMOMMYECKOM KynbTypbl, OMbiTa Aes-
TeNIbHOCTM 3KO0rMYECKOW HarnpaBNeHHOCTU, YMEHWUS PYKOBOLCTBOBATbLCA UMW B MO3HaBa-
TeNIbHON, KOMMYHVKaTUBHOW ¥ COLMabHON NPaKTMKe, FOTOBHOCTM K YYaCcTUIO B NpaKTuye-
CKOW [1eATeNbHOCTU 3KOJIOrMYeCKO HanpaB/ieHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:
ChopMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLENO0 COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKu 1 06LLEeCTBEHHOW NPaKTUKK, OCHOBAHHOIO Ha Auanore KynbTyp, CNOCOBCTBYHOLLErO
0CO3HaHWIO0 CBOEr0 MecTa B MOJIMKY/NbTYPHOM MUPE;
COBEPLUEHCTBOBaHME A3bIKOBOM N UMTATENbCKON KyNbTypbl Kak CpeacTBa B3aMMOAENCTBUS
MeXAy NMOAbMU 1 MO3HaHUA MUPa,;
NOHMMaHue cneumpuKn 6MoNornM Kak HayKun, 0CO3HaHuA eé ponv B (hopMMUpPOBaHUK pawn-
OHa/TbHOTr0 HAaY4YHOr0 MbILLIEHMS, CO3L4aHNMN LIe/IOCTHOTO MPeACcTaBieHns 06 OKPY>KaroLLEeM
MUpe Kak O eAMHCTBE MPUPOAbI, YeNoBeKa 1 O6LLEeCTBa, B NMO3HAHUN NMPUPOAHBIX 3aKOHO-
MEPHOCTEN 1 peLLeHnn NPo6sieM COXPaHEHUS MPUPOLHONO PaBHOBECHUS;
y6EXAEHHOCTb B 3HAYMMOCTN GMONOrMM ANA COBPEMEHHON LMBUAM3aLUMKN: 06ecrneveHns
HOBOI0 YPOBHA Pa3BUTUS MeAMLMHbI, CO3[aHNe NEepPCreKTUBHbLIX GUOTEXHOMOMMIA, CrOCo6-
HbIX peLlaTb PeCypCHble NPOGIEMbI pPa3BUTUSA YENOBEYECTBA, MOMCKA MYTEN BbIXo4a U3 rno-
Ga/IbHbIX 3KONOrMyeckmx npobsem u obecneyveHus nepexoja K YCTOMYMBOMY PasBUTUIO,
paunoHaIbHOMY 1CMO/Ib30BaHNIO NMPUPOAHBIX PECYPCOB U (DOPMMPOBAHWNIO HOBbIX CTaHAap-
TOB XXW3HU;
3aMHTEPECOBAHHOCTb B MOMYYEHUM OGMONOrMYECKMX 3HAHWUIA B LENSX MOBbILIEHUS OOLLEN
Ky/IbTYpbl, €CTECTBEHHO-HAY4YHOW TPaMOTHOCTM, KaK COCTaBHOW 4acTu (DYHKLMOHa/IbHOW
rpPamMmoTHOCTM 06YyYatoLLMXCS, (HOPMUPYEMOIA NPU U3yYeHnn B1onornu,



- MOHMMaHMe CYLLHOCTU MEeTOAOB MO3HaHUS, UCMO/b3yeMbIX B €CTECTBEHHbIX HayKax, Cro-
COOHOCTM UCMO/b30BaTh MOMyYaeMble 3HaHWS A8 aHaM3a U OOBACHEHUA ABNEHUIA OKpY-
XaloLero Mmpa v nNpoucxXofaLmMX B HEM U3MEHEeHUI, YMeHWe [enaTb 060CHOBaHHbIE 3a-
K/IFOYEHMS Ha OCHOBE Hay4HbIX (PAKTOB M UMEHOLLMXCA faHHbLIX C Le/blo NoMyYeHns JocTo-
BEPHbIX BbIBOLOB;

— CMOCOBHOCTb CamMOCTOSATENIbHO MCMOMb30BaTh OMOMOMMYECKMe 3HAHWS 1 peLleHns npo-
61eM B peasibHbIX XXU3HEHHbIX CUTYaUusX;

— 0CO3HaHWe LeHHOCTW Hay4HOI [eAaTeNlbHOCTU, FOTOBHOCTb OCYLLECTBMATL NPOEKTHYHO U UC-
CNefloBaTeNIbCKYH0 AeATeNlbHOCTb MHANBUAYAIbHO W B TpyNne;

—  TOTOBHOCTb ¥ CNOCOGHOCTb K HENpepbIBHOMY 06pa30BaHUMiO 1 camMo0o6pa30oBaHUto, K akTUB-
HOMY NONYYEHUIO HOBbIX 3HAHWIA N0 BMONOrMN B COOTBETCTBUM C XKM3HEHHLIMU NOTPEGHO-
CTAMU.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpegmeTHble pe3y/ibTaTbl OCBOEHUS Y4ebHOro npegmeTta «bronorusa» BKIKYAKOT: 3Ha-
YyMMmble 418 POPMUPOBAHUS MUPOBO33PEHUA 0OYYAIOLLMXCA MEXAUCLUUNINHAPHbIE (MeXnpeameT-
Hble) OOLLeHayUHble MOHATUA, OTPaXKAKOLLME LieNOCTHOCTb HayYHOW KapTUHbI MUpa U Cneuuguky
METO/0B MO3HaHWUA, UCMOJMb3YeMbIX B €CTECTBEHHbIX HayKax (BELLeCTBO, SHeprus, siB/eHune, npo-
Llecc, CMCTeMa, Hay4HbIA (haKT, MPUHLMN, rMNoTe3a, 3aKOHOMEePHOCTb, 3aKOH, TEOpUs, UCCNeaoBa-
HVe, Habnto4eHVe, N3MEPEHNe, IKCMEPUMEHT U APYIUe); YHUBEPCA/IbHble yYebHble feincTBus (no-
3HaBaTe/IbHble, KOMMYHWNKATUBHbIE, PErynsaTuBHbIE), 06ecneymsaroLme popMupoBaHme yHKLUMO-
Ha/IbHOW TPaMOTHOCTM M COLMaNbHON KOMMNETEHLUMM 00YyYatoLLMXCs; CNOCOOHOCTb 00YYatoLLMXCs
MCNONb30BaTb OCBOEHHbIE MEXAVCLUMVHAPHbLIE, MAPOBO33PEHYECKNE 3HAHMS U YHUBEPCASIbHbIE
y4yebHble AeiCTBMSA B NO3HABATE/IbHOW W COLManbHOM NpakTUKe.

B pe3synbrarte n3yyeHns 61U0N0rnM Ha ypoBHe cpefHero obLyero obpasosaHus y oby4atoLe-
rocs 6yayT chopMMpoBaHbl NMO3HaBaTe/lbHble YHBEPCA/IbHbIE YYebHble 1eNCTBMSA, KOMMYHUKaTUB-
Hble YHMBepCa/ibHble Y4ebHble AeNCTBUSA, PErynsaTUBHbIE YHUBEPCAIbHbIE YYeOHbIe AeACTBUSA, COB-
MeCTHas [esTeNlbHOCTb.

MeTanpeamMeTHbIe pe3y/bTaTbl OCBOEHUA MPOrpamMMbl CPefHero o6LLero 06pa3oBaHus LOMX-
Hbl OTpaXKaTb:

OBJIaIleHI/Ie YHuuBEpCaJdbHBIMU y‘leﬁHbIM]/I MNOoO3HaBaTC/JIbHbIMU }IeﬁCTBPlﬂMI/I:

1)0a3oBble JIOrHYecKe A1eiCTBUS:

e CamOCTOATENIbHO (hOPMY/MPOBATL M aKTyanusnposatb Mpobsiemy, paccMaTpuBaTb eé Bce-
CTOPOHHE;

e 1ACMONb30BATb NMPU OCBOEHUWN 3HAHWIA NPUEMbI SIOTMYECKOTr0 MbllNeHns (aHann3a, CUHTE3a,
CpaBHEHMS, Knaccuukaumm, 0606LLeHNs), pacKpblBaTb CMbICA GUONOrMYECKNX MOHATUN
(BbILENATH MX XapaKTepHbIe NPU3HaKK, YCTaHaBNNBATb CBA3W C APYTUMU NOHATUAMMN);

e ONpeaenaTb Lenn AesTenbHOCTK, 3afaBas napameTpbl Y KPUTEPUM UX LOCTUXKEHWNS, COOTHO-
CUTb pe3ynbTaTbl LeATENIbHOCTU C MOCTaB/IEHHbIMU LENSAMU;

e  1ACMONb30BaTb OMONOrMYECKME NMOHATUS NS 0OBACHEHUA (haKTOB U ABIEHWIA XXMBOW MPUPO-
Abl;

e CTPOMTb NOrMYECKMe paccyXaeHns (MHAYKTUBHbIE, eflyKTUBHbIE, MO aHaNornm), BbIABNATb
3aKOHOMEPHOCTM U MPOTUBOPEYUNS B PacCMaTpUBAEMbIX ABMEHUAX, (DOPMY/IMPOBATL BbIBO-
Obl N 3aKNHOYEHNS;

e [PUMEHSATb CXEMHO-MOZE/bHbIE CPeACTBa AJ1 NPEeLCTaB/eHNs CyLLEeCTBEHHbIX CBA3el U OT-
HOLLEHWIA B U3y4aeMbIX GMOMOrMYECKUX 06BbEKTaX, a Takke MPOTUBOPEYUMIA pasHOro poja,
BbISIB/IEHHbIX B Pa3/IMYHbIX MHPOPMALMOHHBIX UCTOUYHMKAX;

e paspabatbiBaTb MnaH peLleHns NPo6seMbl C YUETOM aHa/IM3a MMEKOLLUXCS MaTepuasibHbIX 1
HemMaTeprasibHbIX Pecypcos;

e BHOCWUTb KOPPEKTVBbI B AEATENIbHOCTb, OLeHMBATb COOTBETCTBME Pe3y/bTaToB LiefIfAM, OLe-
HMBaTb PUCKM NOCNEACTBUN LeATENbHOCTH;



KOOPAVHMPOBATL U BbIMO/HATL paboTy B YC/IOBUSAX PeasibHOro, BUPTYaIbHOro Y KOMOUHU-
POBaHHOIO B3aVIMOAENCTBUS;
pa3BMBaTb KPeaTVBHOE MbILL/IEHNE NPW PELLEHNMN XKU3HEHHbIX NPO6IEM.

2)0a30Bble HCCJIE0BATEIbLCKHE IeHCTBUA:
BflafleTb HaBblKaMM Y4YeBHO-MUCCNeA0BaTeNIbCKON N NPOEKTHOW [eATeNbHOCTH, HaBblKaMu
paspeLleHuns npo6siem, CrocOOHOCTHI0 U FTOTOBHOCTBIO K CAMOCTOATE/IbBHOMY MOUCKY METO-
[0B PeLLeHNs NPaKTUYeCcKNX 3afa4, MPUMEHEHNIO Pas/IMYHbIX METOLO0B MO3HAHUS;
MCNONb30BaTb Pas/INYHble BUAbI AeATEIbHOCTU MO MOMYYEHUIO HOBOMO 3HaHUSA, ero MHTep-
npetauuu, npeobpasoBaHMIo U MPUMEHEHUIO B YYEOHbIX CUTYauusaX, B TOM Y1Ce Mpu Co-
30aHNKN YYeOHbIX U COUMaIbHbIX MPOEKTOB;
(hopMUpOBaTL HayYHbIA TUM MbILWAEHUS, BNafeTb HayYHOW TEPMUHONOIMEN, KNHOYEBbIMU
MOHATMAMW N METOAaMM;
CTaBWTb 1 (hopMynIMpoBaThL COBCTBEHHbIE 33la4M B 06pa30BaTe/lbHON LeATeNIbHOCTU U XKN3-
HEHHbIX CUTYaLMAX;
BbISIBNATL NPUUYUHHO-CNELCTBEHHbIE CBA3N M aKTyanM3MpoBaThb 3a4advy, BblABUraTb rmnore-
3y €€ pelleHus, HaX0AWUTb apryMeHTbl A1 [JOKa3aTe/lbCTBa CBOMX YTBEPXAEHWN, 3a[aBaTb
napaMeTpbl N KPUTEPUM PeLLeHuS;
aHa/IM31pPoBaTb NOMYYEeHHbIE B XOAe PeLUeHNs 3afaqun pesynbTaTbl, KPUTUYECKN OLEHMBATb
NX [LOCTOBEPHOCTb, NPOrHO3MPOBaTh N3MEHEHME B HOBbIX YC/TOBUSIX;
[iaBaTb OLEHKY HOBbIM CUTYyaLMsAM, OLeH1BaTb MPUOBPETEHHbIN ONMbIT;
OCYLLeCTB/IATH LiefieHanpaB/IeHHbIn MOWCK NepeHoca CPeAcTB 1 CNocoboB AeiiCcTBUA B MPo-
(hecCMOHaNIbHYIO Cpesy;
YMETb NEPeHOCUTb 3HAHWS B NMO3HABATE/IbHYHO U NPAaKTUYECKYH0 061aCTW XU3HEeLeATEe/bHO-
cTu;
YMETb MHTErpmpoBaTh 3HaHUA U3 PasHbIX MPeAMETHbIX 06/1acTei;
BblABWraTb HOBble WAewn, npegnaratb OPUrMHaNIbHbIE NOAXOAbl W PeLUeHns, CTaBUTb Mpo-
6neMbl 1 3a4a4n, AoNycKatoLwme abTepHaTUBHbIE PELLEHNS.

3) paGora ¢ nngopmanmeii:
OPUEHTMPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX WMH(OpMauun (TEKCTe yyebHOro nocobwus,
Hay4HO-MONYNSPHOW NUTepaType, BMONOrMYECKMNX CNOBapPsSX U CNPaBOYHMKAX, KOMMbIOTEP-
HbIX 6a3ax fAaHHbIX, B VIHTEpHETE), aHaM31poBaTb MH(OPMALMIO PasINyHbIX BULOB U
(hopm NpeAcTaBneHNs, KPUTUYECKM OLEHMBATb €€ 40CTOBEPHOCTb U HENPOTMBOPEUNBOCTD;
(hopmynMpoBaTh 3arnpocbl ¥ NPUMEHATb Pas3/iMyHble METOAbI MpY NOUCKe 1 0T6ope 6Koso-
rMYeCcKoi MHopMaLMn, HeOOXOANUMOM AN BbINOMHEHMS YUYe6HbIX 3aay;
npuobpetaTb OMNbIT UCNOMb30BaHMS MHOPMALNOHHO-KOMMYHUKATUBHbLIX TEXHOMOMMWIA, CO-
BEPLLEHCTBOBATH KY/bTYPY aKTUBHOIO MCNO/b30BaHNA Pa3IMYHbIX MOUCKOBbLIX CUCTEM;
CaMOCTOATE/IbHO BbIOMPaTb ONTUMA/IbHYHO (POPMY NpeAcTaB/eHUs GMONOrNYECKONn UHGOp-
Maumm (CXembl, rpagnkm, guarpaMmmbl, Tabnuubl, PUCYHKN U APYroe);
MCNO/Mb30BaTb Hay4HbIA A3bIK B Ka4eCcTBe CPeACcTBa Npu pabote ¢ 6UONOrMYECKONn MHGOp-
Mauueld: NPUMEHATb XUMUYECKME, IN3NYECKe N MaTeMaTUYECKNE 3HAKMU U CUMBO/IbI, (hop-
My/ibl, abbpeBuatypy, HOMEHKNATypy, WCMNoMb30BaTb W Mpeobpa3oBbiBaTb 3HAKOBO-
CYMBO/IMYECKNME CPeACTBa HarISAHOCTY,;
B/1afleTb HaBbIKaMW pacro3HaBaHWA 1 3aLmTbl MHGopMaLun, MHPOPMaLMOHHOM 6e30nacHo-
CTW JINYHOCTW.

OBJIaI[eHl/Ie YHUBEPCAJIbHBIMA KOMMYHHKATUBHBIMU )]EﬁCTBI/lHMI/[t

1)o0menue:
OCYLLECTBNATb KOMMYHUMKaLUM BO BCEX Chepax >XM3HW, aKTMBHO Y4acTBOBaTb B AManore
NN JUCKYCCUM NO CYLLECTBY 06CYXXaeMor Tembl (YMeHWe 3ajaBaTb BOMPOCHI, BbICKa3bl-
BaTb CYXXEHWA OTHOCUTE/IbHO BbIMOMHEHWS NPeAnaraeMon 3afaqun, y4nTbiBaTb UHTEPECHI U
COrNacoBaHHOCTb MO3ULMIA APYrMX YYACTHUKOB Auanora Uamv GUCKyccum);



pacro3HaBaTb HeBepba/bHble CPeACTBa 0OLLEHNS, MOHNUMATL 3HAYEHWNE COLMa/IbHBIX 3HAKOB,
NPeAnocbIIOK BOSHUKHOBEHNS KOH(DIMKTHBIX CUTYaLMiA, YyMeTb CMArYaTb KOHMIMKTLI U Be-
CTV NeperoBopsbl;
BMlafeTb Pas/iMyHbIMK cnocobamm 06LLEHMA 1 B3aMMOLECTBUS, NOHUMaTb HAMEPEHUs apy-
rMX Nogel, NPoABNATL YBXKUTEbHOE OTHOLLEHME K COBeCejHNKY U B KOPPEKTHOW (opme
(hopMyNMpPoBaThb CBOW BO3PaXKEHWS;
Pa3BEPHYTO M JIOTUYHO M3/araTtb CBOK TOYKY 3PEHWS C UCMO/Ib30BAHUEM S3bIKOBbIX
CpeacTs.
2)coBMecCTHAsI 1eSITEJIbHOCTD:
MOHMMATb W MCMOMb30BaTb MPEeMMYLLECTBa KOMaHLHON M MHAMBMAYaIbHON paboTbl Npu
peLleHnn 61uonornyeckori NpobaemMsl, 060CHOBbLIBaTb HEOOXOAMMOCTb MPUMEHEHWS TPYM-
NoBbIX (HOPM B3aMMOAENCTBUSA NPU PeLleHnn y4ebHOM 3a4aum;
BblOMpaTb TEMaTUKY U MEeTOAbl COBMECTHbIX AEMCTBUIA C YY4ETOM O6LLMX UHTEPECOB W BO3-
MOXKHOCTE KaXXA0ro YseHa KONeKTUBa;
NPUHMMaTbL LeNM COBMECTHON AeATeNbHOCTW, OpraHU30BbIBaTb WM KOOPAMHWMPOBaTb AeWi-
CTBUWS MO €& JOCTVIKEHWHO: COCTaBNsATb NNaH AeACTBUIA, pacnpeaensTb POan C YH4ETOM MHe-
HWIA Y4aCTHMKOB, 06CY>KAaTb pe3y/ibTaTbl COBMECTHOM paboThl;
OL,eHMBaTb KayeCTBO CBOEr0 BK/afa M KaX4oro yYaCcTHMKa KOMaH/bl B 06LWMIA pe3ynbTat no
pa3paboTaHHbIM KpUTEPUAM;
npegnaratb HOBble MPOEKTbI, OLEHMBaTb MAEW C MO3ULUM HOBW3HbI, OPUTMHAIbHOCTH,
NPaKTUYECKON 3HAaYMMOCTW;
OCYLLeCTB/IATb MO3UTUBHOE CTPATErnyeckoe MOBEAEHME B Pas3/INYHbIX CUTYaUUsAX, NPOsB-
NATb TBOPYECTBO U BOOOPaXKEHWE, ObITb MHULMATUBHbLIM.
OBJIaIleHI/Ie YHUBEPCAJIBHBIMHA PEryJISTUBHBIMU JleﬁCTBMﬂMH:
1)camoopranmn3anus:
MCNONb30BaTb GUONOTNYECKME 3HaHUS 415 BbISBIEHUA NPOBGIEM U UX PELLEHUS B XKU3HEH-
HbIX 1 Y4eBHbIX CUTYaLMsX;
BblOMpaTb Ha OCHOBE OMOMOMMYECKUX 3HAHWI LieNeBble Y CMbIC/IOBbIE YCTAHOBKM B CBOWX
[eACTBUAX N NOCTYMKax Mo OTHOLLUEHWIO K XXMBOW NPUPOAE, CBOEMY 3[40P0BbIO0 1 340POBbIO
OKpYXXatoLLuX;
CaMOCTOATE/IbHO OCYLLECTB/ATL MO3HABATE/IbHYKO [eATe/IbHOCTb, BbIABATL NPOGIEMbI,
CTaBUTb 1 POPMYNNPOBATL COOCTBEHHbIE 3aJa4n B 06pa3oBaTe/ilbHON AeATENbHOCTU N XN3-
HEHHbIX CUTYaLMAX;
CaMOCTOATE/IbHO COCTaB/IATH MJIaH PeLeHns NpobaeMbl C YH4ETOM MMEHOLLMXCSH PecypCos,
COOCTBEHHbIX BO3MOXXHOCTEN U NPEeANOYTEHNI;
[iaBaTb OLEHKY HOBbIM CUTYaLMsIM;
pacLnpATb paMKK y4ebHOro npeAmMeTa Ha OCHOBE JIMYHbIX MPEAMNOYTEHWN;
fienatb 0CO3HaHHbI BbI6GOP, aprymMeHTUPOBaTb ero, 6patb OTBETCTBEHHOCTb 3a PELLEHNE;
OLlEHMBATb MPUOBPETEHHbIN OMbIT;
Cnoco6CTBOBaTH (POPMUPOBAHUIO U MPOSBIEHUIO LUMPOKON 3pyAMLMK B pasHbIX 061acTax
3HaHWI, NOCTOSHHO MOBbILLIATL CBOM 06pa30BaTe/bHbIN 1 KYNbTYPHbIA YPOBEHb.
2)CaMOKOHTPOJIb:
[iaBaTb OLEHKY HOBbIM CUTYyaLMsAM, BHOCUTb KOPPEKTMBbLI B AeATEe/IbHOCTb, OLeHMBaTb COOT-
BETCTBWE Pe3yNbTaToB LeNsaMm;
BNafleTb HaBblKaMu NO3HaBaTE/IbHOV pedyieKCM Kak 0CO3HaHWSA COBEpPLUAEMbIX AENCTBUIA 1
MbIC/IUTENIbHBIX MPOLECCOB, UX Pe3yNbTaToB Y OCHOBAHWIA, UCMO/b30BaTbL NPUEMbI pediek-
CUM AN OLEHKMN CUTYyaLmMK, BbIbopa BEPHOIO PELLEHNS;
YMETb OLEHNBATb PUCKWN N CBOEBPEMEHHO MPUHUMATL PELLEHUS MO NX CHUKEHWIO;
NPUHMMATb MOTVBbI M apryMeHTbl ApYrnx Npu aHannse pe3ynibTaTtoB AesaTe/lbHOCTH;
3)npunsaTHe ce0 M APYrux:



MPUHUMATbL Ce6sl, MOHUMasi CBOM HEIOCTATKUN U [IOCTOMHCTBA;

MPUHXMATb MOTUBbI M apryMeHTbI APYIMX NPK aHann3e pe3ybTaToB AesTeNbHOCTY;
MPU3HaBaTb CBOE MPaBo U NPaBo APYrnX Ha OLLNGOKU;

pasBKBaTb CNOCOGHOCTL MOHUMATL MUP C MO3ULN APYrOoro YenoBeKa.

INPEJIAMETHBIE PE3YJIBTATbBI

MpeAMeTHbIe pe3ynbTaTbl OCBOEHMS COAePXKaHWst yuyebHOro npegmeta «Buonorusi» Ha

yrny6neHHOM YypOBHE OPUEHTUPOBaHbI Ha 0becrieyeHne NPOPUILHOr0 06yYeHUsi 06yYaroLLMXCS
6ronorun. OHWM BKNHOYAKOT: Crneuuguyeckre ansa 61onorMy HayyHble 3HaHUS, YMEHWUA 1 Cnocoobl
[eCTBUIA NO OCBOEHWIO, MHTEPMPETaLMM 1 NPeobpa3oBaHMIO 3HaHWI, BUAbI AeATeNbHOCTMU Mo Mno-
NYYEHMIO HOBbIX 3HAHWI 1 UX MPUMEHEHMIO B Pa3/IMUHbIX YYEOHbIX, & TaKXKe B peasibHbIX XU3HEH-
HbIX cUTYyaumsax. MNpeaMeTHble pe3ynbTaTbl NPeAcTaBNeHbl MO rogam U3y4YeHus.

MpeAMeTHbIe pe3ynbTaTbl 0CBOEHMS y4eGHOro npeameta «buonorus» B 10 kaacce [LOMKHbI

oTpaxkaTb:

ChOPMMPOBAHHOCTb 3HAHMIA O MecTe W POy 6MONOrMN B CUCTEME ECTECTBEHHbIX Hayk, B
(hOpMUPOBAHMMN €CTECTBEHHO-HAYYHON KapTWHbI MUPa, B MO3HaHUWM 3aKOHOB NPUPOAbI U
peLleHnn npobneM pauMoHaIbHOro NPUPOLONO/b30BaHUSA, O BKIaLe POCCUINCKUX U 3apy-
OEXHbIX YYEHBIX B pa3BuTMe 61onormu;

B/lafleHNe CUCTEMOI OGMOMOTMYECKMX 3HaHWIA, KOTOpas BK/KOYAET: OCHOBOMOJAraroLme
bronornyeckme TepMUHbI U NOHATUA (KWU3Hb, KNETKa, opraHu3M, MeTabonuns3m, romeocTas,
camoperynsaums, caMmoBOCNpon3BeaeHue, HacneACTBEHHOCTb, M3MEHUMBOCTb, POCT U pas3Bu-
Tne), bronornyeckne Teopun (KnetouHas Teopusi T. LLiBaHHa, M. LLneingeHa, P. Bupxosa,
XPOMOCOMHas Teopus HacneacTeeHHocTn T. MopraHa), yyeHus (H. . BaBunosa — 0 LeH-
Tpax MHOroobpasvsi U MPOUCXOXKAEHUA KYNbTYPHbIX PacTeHWit), 3aKoHbl (eAMHO06pasmns
NMOTOMKOB NEpPBOro MOKOMEHWs, pacLlernieHns, YACTOTbl ramMeT, He3aB1CUMOro HacnegoBa-
HusA . MeHaens, roMonormyeckux psagoB B Hac/e4CTBEHHON n3meHunBocTy H. . Basuno-
Ba), NPUHLUMMbI (KOMMN/IEMEHTAPHOCTW);

B/lafleHNe OCHOBHbIMW METOAAaMW Hay4yHOro MO3HaHWA, NCMO/b3YeMbIX B OMOOMMYECKMX
NcCnefoBaHMAX XMBbIX 00BEKTOB (OMMcaHue, n3MepeHne, HabngeHre, 3KCNEPUMEHT);
YMEHMe BbIAENATb CYLLEeCTBEHHbIE MPU3HAKMN: BUPYCOB, K/IETOK NMPOKap1OT N 3yKapuoT, Of-
HOK/IETOUHBIX M MHOTOK/IETOYHbIX OPraH13mMoB, B TOM uucre 6akTepuid, rpnbos, pacTeHui,
XXMBOTHBIX W Ye/oBeKa, CTPOEHUs OPraHoB 1 CUCTEM OPraHOB PacTeHWiA, XXMBOTHbIX, Yeno-
BeKa, MPOLECCOB XMN3HeAeATeIbHOCTH, NPOTEKAOLWMX B OPraHn3mMax pacTeHuin, XUBOTHbIX
N 4enoBeka, GUOMOTMYECKMX MPOLECCOB: 06MeHa BellecTs (MeTabosn3m), npesBpaLleHus
3Heprun, 6poXKeHns, aBTOTPOGHOro 1 reTepoTPOYHOro TUMOB NUTaHUs, POTOCUHTE3A U Xe-
MOCWHTE3a, MUTO3a, Mei03a, rameToreHesa, aMopuoreHesa, NOCTaIMOPUOHAILHOIO pa3Bu-
TUA, Pa3MHOXEHUSA, MHANBUAYAIbHOTO pa3BUTUSA OpraHu3ma (OHTOreHesa), B3aMMOAeNCTBIS
reHoB, reTepos3unca, UCKYCCTBEHHOr0 0TO0pa;

YMeHWe YCTaHaBNMBaTb B3aUMOCBA3N MEXAY OpraHouaaMun KeTku v Ux QyHKUMsMn, cTpo-
eHMEM K/ETOK pasHbIX TKaHeh 1 Ux PyHKLMAMMK, MeXIY OpraHaMun 1 cuctemamm OpraHoBs y
PacTeHWA, XMBOTHbIX U 4YenoBeka N UX (DYHKLMAMU, MEXJY CUCTEMaMW OpraHoB U KX
(DYHKUMAMM, MeXAY Tanamy 06MeHa BELLeCTB, aTanamy KIeTOYHOMO LMK/A U XKU3HEHHbIX
LMKNOB OpraH13moB, atanamy aMOPUOHa/IbHOTO PasBUTUSA, FTEHOTUMNOM U (PEHOTUMOM, (e-
HOTWUMOM U (PaKTopaMu cpefbl 06UTaHNS;

YMEHWE BbISBNATb OT/IMUMTENbHbIE MPU3HAKMN XMBbIX CUCTEM, B TOM YMC/e PacTeHW, XK-
BOTHbIX 1 YeNIOBEKa;

YMEHWEe W1CNoNb30BaTb COOTBETCTBYIOLLME aprymMeHTbl, GU0IOMMYECKY0 TEPMUHOMONNIO U
CYMBOJIKY 119 fOKA3aTeNbCTBA POACTBA OPraHW3MOB PasHbIX CUCTEMATUYECKMX TPy,
YMeHWe peluatb 61onornyeckune 3afadu, BbiBIATbL NPUUNHHO-CNIEACTBEHHBIE CBA3W MEXY
nccneayeMbiMy 6MONOrMYeCKMMI NPOLIeCCaMun U ABMIEHUAMM, AenaTb BbIBOAbI Y NPOrHO3bI
Ha OCHOBAHWW NOMYYEHHbIX Pe3y/bTaTos;



YMEHME BbINOMHATb /1abopaTopHble U NpaKTUYeckme paboThl, cO6N0AaTL NpaBuia Npu pa-
60oTe ¢ y4ebHbIM 1 NnabopaTopHbIM 060pPYL0BaHMEM,;

YMeHWe BblfBUIaTb rMnoTesbl, NPOBEPATL UX IKCNEPUMEHTA/IbHLIMU CpeACTBaMu, opmy-
NNPYA Lenb UCCnefoBaHNns, aHaIM31POBaTh MNONyYeHHbIE pe3ynbTaTbl U feNlaTb BbIBOAbI;
YMeHUWe y4acTBOBaTb B y4eOHO-MUCCe[0BaTeNIbCKON paboTe no 6Monorum, 3KoNormn u Me-
AVLMHE, NPOBOAMMON Ha 6a3e LUKOMbHLIX Hay4YHbIX OOLLECTB, ¥ MY6ANYHO NpeLCcTaBnsTb
NoslyYeHHble pe3ynbTaTbl HA YYEHNYECKNX KOH(EpeHLMSX;

YMeHVe OLeHMBATb 3TUYECKME acNeKTbl COBPEMEHHbIX UCCNeA0BaHMIA B 06/1aCTU 61OIOrK
N MeanUMHbI (KNOHMPOBaHWE, UCKYCCTBEHHOE OMNI0LOTBOPEHWE, HarpaBneHHOe N3MEHEHME
reHoMa 1 co3faHue TPaHCreHHbIX OpraHN3MOoB);

YMeHWe OCYLLECTB/IATb OCO3HAHHbIV BbIOOP OyaAyLLei NPOPecCoHaNbHON AeATeNbHOCTU B
obnact 6ronormun, MeauLUHbLI, BUOTEXHONOTMN, BETEPUHAPUK, CENbCKOMO XO03A1CTBa, MW-
LL|eBOI MPOMBILLNIEHHOCTH, YrNybnaTb NO3HaBaTe/bHbIA MHTEPEC, HarpaB/eHHbIA Ha 0Co-
3HaHHbIN BbIGOP COOTBETCTBYHIOLLE MPOdeccun 1 NPOAO/IKEHNE BUONOMMYECKOro 06paso-
BaHWS B OpraHn3aumsax cpegHero npogecCMoHanbHOro 1 BbICLLEro 06pasoBaHms.
MpeameTHble pe3y/ibTaTbl OCBOEHUS y4ebHOro npeameta «buonorus» B 11 kaacce LOMKHbI

oTpaxkaTb:

CPOPMMPOBAHHOCTb 3HaHMI O MECTE M POSIN BMONOTMM B CUCTEME eCTECTBEHHbIX Hayk, B
(hOpMMPOBaHMM COBPEMEHHOI eCTECTBEHHO-HAYUYHON KapTWUHbI MMpPa, B MO3HaHUN 3aKOHOB
NPUPOAbLI U PeLLeHN 3KOMOTMYECKNX MPO6IeM Ye/ioBeYeCTBa, a TakKe B PeLleHnn BOMpo-
COB pauvoHabHOro NPUPOA0NO/bL30BaHNSA, U B POPMMUPOBAHNMN LLEHHOCTHOMO OTHOLLUEHMS K
npupoge, 06LLECTBY, Ye/I0BEKY, O BKMale POCCUMCKUX U 3apyBeXHbIX YYEHbIX-OM0M0roB B
pasBuTMe BMonoruu;

YMeHWe BNafleTb CUCTEMOM BUONIOMMYECKMX 3HAHWIA, KOTOPas BK/HOYAET OnpeaeneHus u no-
HVYMaHWe CYLLIHOCTM OCHOBOMOMAratoLWwmx 61MoNorMyecKnx TEPMUHOB M MOHATUIA (BUA, 3KO-
cuctema, brocgepa), bronornyeckne Teopun (3BONOLMOHHaA Teopusa Y. [apBuHa, CUHTe-
TU4yeckasa Teopus aBontouun), yueHns (A. H. CesepLioBa — 0 NyTAX WU HanpaBieHUAX 3BO-
nouun, B.N. BepHafckoro — 0 6rocdepe), 3aKoHbl (FeHeTMYeCKOro paBHoBecust k. Xapau
1 B. BaitHbepra, 3apogpieBoro cxoactea K. M. bapa), npasuna (MuHuMyma HO. Jlnbuxa,
3KO/IOMMYECKOIN NMmMpaMmabl sHeprum), rmnotesbl (runotesa «mmpa PHK» Y. T'nnbepta);
YMeHWe BNageTb OCHOBHbIMM METOAaMMN HayYHOro NO3HaHWA, UCNO/b3yeMbIMK B GUO/OT U-
YECKMX UCCNeA0BaHNAX YMBbIX 00BHEKTOB U 3KOCUCTEM (onucaHue, n3MepeHue, Habnoge-
HVe, 3KCNEePUMEHT), Crnocobamm BbISBIEHUS U OLEHKN aHTPOMOreHHbIX U3MEHEHWIA B Npu-
Poae;

YMEHMe BbIfeNSATb CYLeCTBEHHbIE NPU3HAKW: BUA0B, OUMOreoLEeH030B, 3KOCUCTEM 1 Buocde-
pbl, CTABUNN3NPYIOLLIETO, ABMXXYLLErO W pa3pblBatoLLero ecTeCTBeHHOro otbopa, annonar-
PUYECKOr0 M CUMNATPUYECKOro BMA006pa30BaHNs, BANSAHNSA ABVMXKYLLMX CUM 3BOMOLMNA Ha
reHooHA nonynauMun, NPUCNocob1eHHOCTN OPraHN3MoB K cpefe 06MTaHus, YepefoBaHus
Hanpas/IeHWNIA 3BOOLMK, KPYroBOPOTA BELLECTB 1 NOTOKA SHEPIUM B IKOCUCTEMAX;

YMeHWe yCTaHaB/MBaTb B3aMMOCBSA3M MeXAY NpoLeccaMmm 3BOSTOLUN, ABWKYLLMMU CUNaMK
aHTponoreHesa, KOMMNOHEHTaMW Pas/INyHbIX 3KOCUCTEM U NPUCMIOCOBNIEHNAMM K HUM Opra-
HW3MOB;

YMEHUE BbISBMISTb OT/IMYMTENbHbIE MPU3HAKMN XXMBbIX CUCTEM, MPUCMOCOBIEHHOCTb BUAOB K
cpefie 06MTaHMs, abUOTUYECKUX U BUOTUYECKMX KOMMOHEHTOB 3KOCWUCTEM, B3aMIMOCBSI3EN
OpraHn3mMoB B COO0O6LLECTBAX, aHTPOMOrEeHHbIX N3MEHEHWIT B 3KOCUCTEMAX CBOE MECTHOCTY;
YMEHWEe W1CNob30BaTb COOTBETCTBYIOLLME aprymMeHTbl, GMOIOMMYECKYI0 TEPMUHOIONNIO U
CUMBOMIMKY AN AOKasaTenbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKMX Fpymnm,
B3aMMOCBA3M OPraHN3mMoB W1 Cpeabl 06UTaHWSA, eUHCTBA Ye/IOBEYECKMX pac, He06Xo4MMO-
CTW COXpaHeHUsi MHOroobpasns BMAOB U 3KOCUCTEM KaK YC/NOBMSI COCYLLECTBOBaHUSA Mpu-
POfbl N YeNOBEYECTBa;



YMeHWe peLuatb 61Monornyeckune 3afadu, BbiBIATbL NPUYNHHO-CNEACTBEHHBIE CBA3W MEXIY
ncecnefyembiMn 61OIOrMYECKUMM MPOLLecCamMmy 1 SBNEHUSAMU, feNaTb BbIBOAbI Y NMPOrHO3bI
Ha OCHOBaHWM NOMTYYeHHbIX Pe3y/bTaToB;

YMeHVe BbINO/HATL NabopaTopHble Y NpaKTUYeckme paboTbl, cO60AaTL Npasuia npu pa-
6oTe C y4ebHbIM 1 1labopaTopHbLIM 060PYA0BaHNEM,;

YMeHVe BbIABUIaTb MMMoTe3bl, MPOBEPATb UX 3KCNEPUMEHTabHLIMU CpeacTBaMu, hopmy-
NNpYs Leb UCCNefoBaHns, aHaIM3MpoBaThb NOyYeHHbIe pe3ynbTaTbl U AenaTb BbIBOAbI;
YMeHMe y4acTBOBaTb B y4eBGHO-MCCNeA0BaTEIbCKON paboTe Mo 6MONOrMK, 3KONOrMN U Me-
AMUMHE, MPOBOAUMOIA Ha 6a3e LUKO/MbHLIX Hay4HbIX OOLLECTB, Y My6/MYHO NPeAcTaBNsaTb
NoMyYeHHbIe pe3y/bTaTbl HA YYEHUYECKNX KOH(EPeHLMSX;

YMeHWe OLEeHMBaTb MMMNOTe3bl Y TEOPUM O MPOUCXOXKAEHUN XKM3HW, Ye/IOBEKA U YenloBeye-
CKMX pac, 0 NpuymnHax, NOCNeACTBMAX 1 cnocobax NpefoTBpaLLeHns rNo6anbHbIX N3MEHe-
HWi1 B Gruocdepe;

YMeHVE OCYLLEeCTBNATbL OCO3HAaHHbIN BbI6GOp OyayLLeil NpohecCMOHaNbHOM LeaTeNbHOCTY B
obnact 6uonoruu, 3KoNOrMKn, NPUPOLONO/L30BaHUA, MeANLMHbI, GUOTEXHOOMUM, NCUXO-
NOrnn, BETEPUHAPUM, CENbCKOTO XO03AMCTBA, MULLEBON NMPOMbILLNEHHOCTH, YrAy6nsTb no-
3HaBaTe/IbHbIi MHTEPEC, HanpaB/eHHbIN Ha OCO3HaHHbIA BbIGOP COOTBETCTBYHOLLEN NPO-
(heccum 1 NPOAOMKEHME BUONOrMYECKOro 06pa3oBaHns B OpraHm3aumsax cpegHero npodec-
CVMOHAJTbHOTO0 U BbICLLEro 06pa3oBaHus.

1V. TemaTuueckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINYIECCTBA aKAACMHUYECCKUX YaC0B, OTBOAH-

MBIX HA OCBOEHHe Ka:K10i TeMbl yueOHOro npeamera «buonorus»

10 KJIACC
(3 vaca B Hegento, Bcero 102 yaca)
KoanuectBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne Ipakruyeckue  (uuppoBbIE) 00-
pa3aenoB U TeM KoHnTtpoabHbie
n/m Bcero / naGoparop- pasoBaTeJibHbIe
NMPOrpaMMbl padoThI
Hble padoThI pecypchl
1 buonorma Kak 1
Hayka
5 YKuBble cncTembl 1 5
NX N3yyeHne
3 bBuonoruns kneTku 2 1
X1MnYeckas op-
4 P 10 2
raHmM3aums KneTku
CTpoeHune n hyHK-
5 P by 8 4
LMW KNETKN
OO6MeH BeLLecTB 1
6 npespaLleHne 9 4
3Heprun B KNeTke
HacneacTteeHHas
NH(opmaLms 1 pe-
7 bopwaLa u p 9 1
anu3auns ee B
KNeTKe
YKU3HEHHBIN UMKN
8 . 6 1 2

KNETKN




CTtpoeHune n yHK-
LK1 opraH1M3moB

17 1 3

Pa3mHOXeHune 1
10 pasBuTME opra- 8 3
HN3MOB

['eHeTMKa — HayKa
0 HacneCcTBEHHO-
CTN N U3MEHYUBO-
CTW OpraH1M3moB

11

3aKOHOMEPHOCTU
HacneCTBEHHOCTH

3aKOHOMepHOCTU
N3MEHYNBOCTA

12

13

["eHeTMKa uenose-
14 Ka 3 1

Cenekuus opra-
HN3MOB

15

BuoTtexHonorus n
16 CUHTEeTUYeCKas 5 1 1
ouonorus

OBLLEE KOJIMYECTBO
YACOB I10 IMNMPO- 102 4 30
rPAMME

11 KJIACC
(3 vaca B Hegiento, Bcero 102 yaca)

KosmmmuecTBo yacos

Ne HanmenoBanue IIpakTH4e-

n/ | pa3gesioB M TeM Bce- Konrpo.s- ckue / 1agopa-
1| NMporpamMmMbl ro HbIe padoThI TOPHBbIE pado-
ThI

3apoxaeHue 1 pas-
BUTME 3BO/MOLIMOH-
HbIX NpeacTaBe-
HWIA B GUoNornm

DJIeKTPOHHbIE
(un¢posbie) 00-
pa3oBaTe/ibHbIE
pecypchbl

MWKpo3Bo/oLmMA 1
ee pesynbTarhbl
Makpo3BosiroLmsa 1
ee pesynbTaThbl

15 1 4

[MpoucxoxaeHune n
4 pasBUTUE XKM3HU Ha 16 1 3
3emne

5 MpoucxoxkaeHne 12 1 2




YeJioBEKa — aHTPO-
NnoreHes

JK0/10rnsa — Hayka
0 B3aVIMOOTHOLLe-
HUAX OpraH13moB u
6 HaflopraHn3MeH- 3 1
HbIX CUCTEM C
OKpYyXKatoLLel cpe-
Jile)y

OpraHu3msl 1 cpe-

7 10 3
fia 06uTaHus
8 3K01‘IOFI/IFIPI/IAOB n 9 1
nonynayuii
3konorus coob-
9 LLLeCTB. DKONOrnye- 14 1 1
CKUNe CUCTEMbI
Buocdepa — rno-
10 6asibHas aKocucTe- 6
ma
11 Yenosek 1 oKpy- 7 1
Xarowasa cpega
OBLLEE KOTMYECTBO
YACOB MO MNPO- 102 5 15
rPAMME
Ipunosxcenue x PIIVII
KanenuapHO-TeMaanecxoe INJIAHUPOBAHHE
10 KJIACC
Ne Pa3znen Tema ypoxka or DJIeKTpPOHHbIe (Hu (-

poBbIe) o0pa3oBa-
TeJIbHbIE Pecypchl

bronoruns Kak Hayka Buonorna Kak KomnneKkcHas

1 1) HayKa M Kak 4acTb COBPEMEHHO- PaLl
ro obuiecTaa
JKu1Bble CUCTEMBI U o PaOLL
2 JKu1Bble CUCTEMBI U UX CBOUCTBA
nX n3y4veHue (2)
3 YpoBHeBasA opraHu3saLma Xu- PaLl
BbIX CUCTEM
4 Buonorus knetkun (2) | McTopusi OTKPbITUA U U3YYeHUS PaOLL
KneTku. KnetoyHasa Teopus
MeTo/bl MONEKYNAPHONA 1 Kne- | dI PaLl
5 TOYHON 6uonoruu. Mpakruye-

ckas padora Ne 1«/13yyeHne




METO/I0B KNETOUHOIN 6ruonorunm
(xpomatorpadus, anekTpogo-
pes, avdhepeHLabHOE LeH-
TpudyrmuposaHue, MNLP)»

Xumnyeckas opra-
Hn3aumns knetku (10)

XUMNYeckuii coctaB KIeTKu

er

PaLl

MwHepa/ibHble BELLECTBa KNEeT-
KW, UX buonorunyeckas poJib

PaLl

OpraHuyeckue BeLLeCcTBa K/eT-
Kn — 6enku. JlabopaTopuas
pa6ora Ne 1 «O6Hapy>keHue
6eNKO0B C NOMOLLbH KaueCTBEH-
HbIX peakuuin»

er

PaLl

CBsoiicTBa, Knaccugukaums un
(hYHKUMM 6enKkoB

PaLl

10

OpraHuyeckue BeLLeCcTBa K/eT-
KW — yrnesogpbl

PaLl

11

OpraHuyeckue BeLLeCcTBa K/eT-
KU — nunuapl

PaLl

12

HyknenHoBsble KucnoTel. AHK n
PHK. JlabopaTopnasi padota
Ne 2 «/IccneposaHme HyKnen-
HOBbIX KUC/OT, BblfeNIeHHbIX 13
K/NETOK Pa3/IMyHbIX OpraHums-
MOB»

er

PaLl

13

CTpoeHue n yHkummn AT®.
[pyrue HykneosmaTpudgocgarsl
(HT®)

PaLl

14

CekseHunpoBaHue HK. MeTo-
[bl TEHOMUKW, TPaHCKPUNTO-
MUKW, MPOTEOMUKN

PaLl

15

MeToAabl CTPYKTYpPHOW 61ono-
rm

PaLl

16

CTpoeHue n yHK-
Lnm KneTku (8)

Tunbl KNeTok. MNpokapuoTnye-
CKas KNeTKa

PaLl

17

CTpoeHne 3yKapnoTUUECKO
Knetkun. IlpakTudeckas pado-
Ta Ne 2«/13y4yeHne CBONCTB
KNIETOYHOM MeMOpaHbI»

er

PaLl

18

MoBepPXHOCTHbIN annapar KneT-
K

PaLl

19

OfHOMeMbpaHHble opraHonb!
KneTtku. IlpakTuyeckas pado-
Ta Ne 3«/13yyeHne ABMKeHNS
L1TONNa3Mbl B PaCTUTENbHbIX

er

PaLl




KNeTKax»

20

MonyaBTOHOMHbIE OpraHon bl
KNETKU: MUTOXOHAPUN, NNacTn-
Abl. JJabopaTopHas padora Ne
3«|/|CCI'Ie,CI,OBaHI/Ie nnasmosinsa n
hennasmosinsa B PaCTUTENbHbLIX
KNeTKax»

er

PaLl

21

HememGpaHHble OpraHouAbi
KNETKM

PaLl

22

CTpoeHve 1 yHKLMM sapa

PaLl

23

CpaBHUTENbHAA XapaKTePUCTU-
Ka KNeTokK aykapuoT. Jlabopa-
TopHast padora Ne 4«/13yueHne
CTPOEHNA KNEeTOK PasfInyHbIX
OpraH13MoB»

er

PaLl

24

OO6MeH BeLLecTB 1
npeBpaLLeHe aHep-
rum B Knetke (9)

Accumunauma n guccummnnauma
— [iBe CTOPOHbI MeTabonmsma.
Tvnbl o6MeHa BellecTs. Jlado-
paTtopHasi pabora Ne
5«/13yyeHne KaTaIMTUYECKON
aKTMBHOCTMN (PEPMEHTOB (Ha
npumepe amMmunasbl NN KaTana-
3bl)»

er

PaLl

25

depmeHTaTUBHbI XapaKTep pe-
aKL M KNeTOYHOro metabonms-

ma. JlaGopaTopHas padora Ne

6«13yyeHne hepMeHTaTUBHOIO
pacLLensieHns nepokcmaa Boso-
pofia B pacTUTENbHbIX N XKNBOT-
HbIX KNETKax»

er

PaLl

26

Benkun-aktmsatopbl 1 6enKu-
WHIMOGUTOPSI

PaLl

27

ABTOTPOMHbIA TN 06MeHa Be-
LecTB

er

PaLl

28

POoTOCUHTES

er

PaLl

29

XemocuHTes. JlaboparopHas
padora Ne 7«CpaBHeHwue rnpo-
LlecCoB (DOTOCUHTE3A U XEMO-

CUHTEe3a»

er

PaLl

30

AHa3p0o6HbIe OpraHn3mbl. Bugpbl
6poxkeHus. JIabopaTopHas pa-
6ora Ne 8«CpaBHeHue npoLiec-

COB OPOXKEHNA U AbIXaHUA»

er

PaLl

31

A3p06HbIe OpraHM3mMbl. JTanbl

PaLl




3HEPreTUYeckoro obmMeHa

32

SHeprus membpaHHOro rpagu-
€HTa NPOTOHOB. CnHTE3 AT®:
paboTa NPOTOHHON AT ®-
CUHTa3bI

PaLl

33

HacnepfcTteeHHas
NHopMaLms u pea-
Nn3aums eé B KNeTke

©)

Peakunn maTpuyHOro CMHTE3a

PaLl

34

TpaHCKpUNUMA — MaTPUYUHbIN
cuHTe3 PHK

PaLl

35

TpaHcnaums v ee atansl

PaLl

36

KogmpoaHve aMMHOKMCAOT.
Ponb pnbocom B 6UOCHHTE3E
Genka

PaLl

37

OpraHu3aumsa reHoma y npoka-
pUOT 1 3yKapnoT

PaLl

38

MoneKynsipHble MeXaHU3Mbl
3KCMPECCU FEHOB Y 3yKapuoT

PaLl

39

Bupycbl — BHEK/IETOUHbIE
(POPMbI XXM3HU 1 06/IMraTHbIe
napasnTbl. IIpakTuyeckas pa-
0ora Ne 4«Co3fjaHNe mogenu
BUpYyca»

or

PaLl

40

BupycHble 3a60/1eBaHNA Yeso-
BEKa, XXMBOTHbIX, pacTeHNI

er

PaLl

41

HaHoTexHonorum B 6Monoruu n
MeauLMHe

PaLl

42

YKM3HEHHBIA LnKN
KneTkn (6)

YKN3HEHHbIN LMK KNETKM

PaLl

43

MatpuyHblin cuHTe3 AHK

PaLl

44

Xpomocowmbl. JIabopaTopHast

pa6ora Ne 9 «/13yyeHune xpo-

MOCOM Ha roTOBbIX MUKpOMpe-
naparax»

er

PaLl

45

[eneHne KNeTkn — MnTO3

PaLl

46

Tunbl KNETOK. KapnokuHes n
LWTOKUHES. Perynauns xms-
HEHHOrO0 LnKna KneTok. Jlado-
paTopHasi padora Ne
10«HabnoaeHe M1MTO3a B
KNeTKax KOHUYMKa KopeLlKa ny-
Ka (Ha rotoBbIX MUKporpenapa-

er

PaLl




Tax)».

47 KoutpoabsHnas padora Ne 1no or
Teme «KneTtka»
CTpoeHue 1 yHK- PaL
48 | unmn opraHNU3moB OpraHnsm Kak eguHoe Lenoe
(A7)
TKaHu pacTeHuii. JIadopaTop- ®r PaLU
49 Has padora Ne 11«/3yyeHne
TKaHen pacTeHnin»
TKaHW XXMBOTHbIX U YeNOBeKa. er PaLl
JlaGoparopHasi padora Ne
50 o
12«WM3yyeHne TKaHeN XUBOT-
HbIX»
OpraHbl. CcTeMbl OpraHoB. er PaLl
51 JlabopaTopHas padora Ne 13
«13yyeHne opraHoB LiBETKOBO-
ro pacTeHus»
52 Onopa Tena opraHnM3mMoB er P3LU
53 [B/>KeHne opraHM3mMoB or PaLL
o4 MnTaHne opraHnM3moB or PaLL
[MTaHne N03BOHOYHLIX XUBOT- | @I PaLl
55 HbIX. MNuLeBapuTenbLHasa cu-
CTeMa YyesioBeka
56 [blxaHve opraHn3sMoB er P3LU
57 [JbIxaHve N03BOHOUHbIX XW- or PaOLL
BOTHbIX M YenoBeka
58 TpaHCnopT BeLECTB Yy opra- or PaOLL
HU3MOB
59 KpoBeHOCHasa cuctema no3so- or PaLU
HOYHbIX >XMBOTHbIX U Ye/ioBeKa
60 BblgeneHve y opraHn3moB or PaLL
61 3auimTa y opraHu3mos or PaLL
62 IMmMyHHasa cuctema 4enoBeka er P3LU
PasgpaxumocTtb v perynaumay | eI PaLU
opraHu3moB. ['ymopanibHas pe-
63 rynaumsa n aHLO0KPUHHaA cu-
CTema XXUBOTHbIX 1 YesioBeKa.
KonTposbHnas paora Ne 2 er PaOLU
64 «CTpoeHve 1 (hyHKL MK opra-

HN3MOB»




65

PasMHOXeHWe 1 pas-
BMTME OPraHM3mMOoB

(8)

dopmMbl pasmMHOXeHNa opra-
HU3MOB

PaLU

66

MonoBoe pa3smMHOXeHWe

er

PaLl

67

Melio3

PaLl

68

MameToreHe3. O6pasoBaHue 1
pa3BuTUE MOMOBbLIX KNETOK. Jla-
OopaTopHasi padora Ne 14
«3yyeHmne CTPOEHNSA MOOBbIX
K/IETOK Ha roTOBbIX MUKpOpe-
naparax»

er

PaLl

69

VHanBuAayanbHoe pasBuTume op-
raHW3MOB — OHTOreHes

PaLl

70

3aknafka opraHoB M TKaHei 13
3apofblILLEBbIX IMCTKOB

PaLl

71

PocT 1 Pa3BUTUE XNBOTHbIX.
JladboparopHas padora Ne 15
«BblsiBNeHme NMPU3HaKoB CX0A-
cTBa 3ap0,ﬂ,bILIJEVI NMO3BOHOYHbIX
XNBOTHbIX»

er

PaLl

72

Pa3mMHOXeHue 1 pa3BuTKe pac-
TeHuii. JIaGopaTopuas padora
Ne 16«CTpoeHune opraHoB pas-
MHOEHWS BbICLLNX PACTEHWNIA»

or

PaLl

73

"eHeTMKa — HayKa O
HacneLCTBEHHOCTU 1
MN3MEHYMBOCTM Opra-
HM3MOB (2)

icTopus cTaHOBNEHUS U pa3Bu-
TNA TEHETUKN KaK HayKun

PaLl

74

OCHOBHbIEe MOHATWSA Y CUMBO/IbI
reHeTukKn. JlaboparopHas pa-
6ota Ne 17«[Jpo3othmna Kak
0OBEKT reHETUYECKNX UCCNes0-
BaHWN»

er

PaLl

75

3aKOHOMEPHOCTU
HacnefCTBEHHOCTH
(10)

3aKOHOMEPHOCTU Hacnef0BaHUA
npu3Hakos. MoHornépuaHoe
cKpewnBaHue. IlpakTuyeckas
padora Ne 5§ "M3yyeHue pe-
3y/bTaTOB MOHOTMOPUAHOIO
CKpeLLMBaHMa y Apo3odunbl™

er

PaLl

76

LiuTonormnyeckmne 0CHoBbI MO-
HOrMGPVAHOIO CKPeLLVBaHUS

PaLl

77

AHanmsupytolLiee CKpeLLyBa-
Hue. HenonHoe AOMMHMPOBa-
HUe

PaLl




78

AnrnbpraHoe cKpeLLmBaHue.
IpakTnyeckas padora Ne
6«/13yyeHne pe3ynbTaToB An-
rMOPUAHOIO CKPELLMBAHNSA Y
ApO30nIbI»

eor

PaLU

79

LinTonornyeckne ocHOBbI An-
r’MOPUAHOTO CKpeLLmBaHna

PaLl

80

CuenneHHoe HacnefoBaHue
NPnU3HaKoB

PaLl

81

XpoMOocoMHasA Teopust Hacnes-
CTBEHHOCTM

PaLl

82

["eHeTMKa nona

PaLl

83

["feHOTUN Kak LieNIoCTHas cucTe-
Ma

PaLl

84

"eHeTUYECKMIA KOHTPOb pas-
BUTMWS PaCTEHWI, XXMBOTHbIX U
yenoBeka

PaLl

85

3aKOHOMepHOCTH
N3MeHYMBOCTK (6)

13MeHYMBOCTb NpU3HaKoB. Bu-
[ibl U3SMEHYMBOCTHU

PaLl

86

MogaundmrKaloHHas U3MeHYM-
BOCTb

PaLl

87

BapvaunoHHbIii pag v Bapua-
LUWOHHasa KpuBas. Jlaboparop-
Has pabdora Ne 18 «Viccnepo-
BaHMe 3aKOHOMEPHOCTEN Mo-
ANPUKALNOHHOA N3MEHUNBO-
cTw. MNocTpoeHne BapnaLnoH-
HOro psga 1 BapuaLMoHHOM
KpUBOM»

er

PaLl

88

["feHOTUNKNYecKasA U3MeHUN-
BOCTb. KOMGMHATUBHAsA N3MEH-
UYMBOCTb

er

PaLl

89

MyTaumoHHas N3MEHYMBOCTb.
IIpakTnyeckas padora Ne
7«MyTauumn y Apo3odusbl (Ha
rOTOBbIX MUKpOMpenaparax)».
3aKOHOMepHOCTU MyTaLYOHHO-
ro npowecca. dnNUreHeTMKa u
3MUreHoMmKa

er

PaLl

90

Konrtpoubnas padora Ne
3«Pa3sMHOXeHWe 1 pa3BuTue
OpraH13moB, 3aKOHOMEPHOCTY
HacnefCTBEHHOCTU U U3MEHYM-
BOCTU»

er

PaLl




91

["eHeTMKa YenoBeka

3)

"'eHeTnKa yenoseka. IIpakTu-
yeckasi padora Ne
8«CocTaBneHune 1 aHanu3 pogo-
CNOBHOM»

eor

PaLU

92

MeTofbl MeANLIMHCKON reHeTy-
Kt

PaLl

93

3HaueHMe MeaULMHCKOI reHe-

TUKW B NPeAOTBPaLLEHNN U Ne-

YEHWUW TeHeTNYeCKMX 3ab0neBa-
HWIA YenoBeKa

PaLl

94

Cenekumsa opraHms-
MOB (4)

OCHOBHbIE MOHATUA CENEKLIUN.
JlabopaTopnasi paGora Ne 19
«/13yyeHune copToB KyNbTYPHbIX
pacTeHuid 1 NOPOA AOMALLHUX
YXVUBOTHbIX>»

er

PaLl

95

MeTofbl ceneKkLMoHHON pabo-
Tbl. JIaGopaTopHas padora Ne
20 «/13y4eHne MeTOA0B Cenek-
LMK pacTeHNI»

or

PaLl

96

[oCTrXeHns cenekummn pacTe-
HUIA W XKMBOTHbIX. IIpakTHye-
ckas padora Ne 9«[1puBMBKa
pacTeHnin»

er

PaLl

97

CoxpaHeHue, n3yyeHue 1 uc-
MosIb30BaHNE FeHEeTUYECKUX pe-
CypcoB

PaLl

98

BroTtexHonorus un
CUHTETUYeCKas 61o-
norus (5)

BuoTtexHonorns Kak Hayka u
oTpac/b npomssoAcTea. Ipak-
THYecKasi padora Ne 10 «/13y-
YyeHne 06bEKTOB BUOTEXHO/O-
rmm»

er

PaLl

99

OCHOBHble HanpaBneHUs CUHTE-
TWUYEeCKoW bruonorum

PaLl

100

XPOMOCOMHas N TeHHas NHXe-
Hepwusa

PaLl

101

MeauLMHCKMe BUOTEXHONOT N

PaLl

102

KoHTponbHas pa6oTa

er

11 KUIACC

Pa3nen

Tema ypoka

or

DJIeKTpPOHHbBIe (U (-
poBbIe) 00pa3oBa-
TeJIbHbIE pecypchl

3apoXkaeHue u pas-
BUTWE 3BONHOLMOH-

JBontoynoHHasa Teopusa Y. Jap-
BUHa

PaLl




HbIX NPeLCTaBIeHNIA
B 6uonorun (4)

[BVxKyLLe cnnibl 3B0NOLUN
BMA0B no Y. JapBuHy

PaLl

Bopb6a 3a CyLLecTBOBaHweE,
eCTECTBEHHbIN 1 NCKYCCTBEH-
HbliA 0TOOP

PaLl

dopmMmpoBaHME CUHTETUYECKOMN
Teop1m 3BO/IHOLUM

PaLl

MwukpoaBonouus u
ee pesynbTatbl (15)

3Tanbl 3BOMOLMOHHOIO NPo-
Liecca: MMKPO3BO/OLMS 1 MaK-
PO3BONIOLYSA

er

PaLl

Monynaunsa — aneMeHTapHas
eAVHMLA 3BO/HOLMK

er

PaLl

3aKOH reHeT14YeCKoro paBHoOBe-
cuna k. Xapawn, B. BaiiH6epra.
JlabopaTopHas padora Ne
1«BbISiBNEHME N3MEHUMBOCTU Y
0co6ei 0gHOro Buaa»

er

PaLl

AnemeHTapHble (PaKTopbl 3BO-
nouumn

PaLl

AdpekT ocHoBaTens. dPpeKT
OYTbISIOYHOMO FOP/IbILLKA

or

PaLl

10

Mwrpauyun. N3onayum nonyns-
LMIA: reorpaduyeckas, 6nono-
rmyeckas

er

PaLl

11

EcTecTBeHHbIN 0TOOP —
HanpasNALWMiA (hakTop 3B0-
noLnm

PaLl

12

MonoBsoi 0T60p

er

PaLl

13

Mpncnoco6ieHHOCTb OpraHun3-
MOB KaK pe3y/ibTaT MUKPO3BO-
nounn. Jladboparopuasi pado-
Ta Ne 2«3yyeHne apomopgo-
30B M ManoadanTaumin y pacte-
HUI W XXUBOTHbIX»

er

PaLl

14

Mpumepbl NPUCNOCO6NEHNIA Y
OpraHv3MoB: Mopoorunye-
CKue, Pr3nonormyeckme, 6rno-
XUMUYECKMe, NOBeEeHYECKMeE.
JlabopaTopnasi paGora Ne
3«[pucnocobneHns opraHus-
MOB ¥ UX OTHOCUTENbHAA Liene-
c006pa3HOCTb»

er

PaLl




15

Bua, ero Kputepun n CTpykTy-
pa. JlabopaTopHas padora Ne
4«CpaBHeHWe B1A0B MO Mop-
(h0NOrnNYecKOMy KpUTEPUHO»

eor

PaLU

16

CTpyKTypa Bnga

PaLl

17

Buaoo6pasoBaHyie Kak pe3sy/ib-
TaT MMKPO3BO/OLIMY

er

PaLl

18

CBs3b MWKPO3BOJTOLMN N 3NN-
AEMWNOSIOTNN

PaLl

19

KonTpoJuabsnas pa6ora Ne 1 no
Teme «MUKpPO3BOOLMA 1 ee
pe3y/bTaTbl»

er

PaLl

20

Makpoasontouus u
ee pesynbTathbl (6)

Makpoagontouusa. NManeoHTono-
FMYECKMe MeTObl U3yYeHUs
aBonUNn

er

PaLl

21

Buoreorpaduyeckme MeToibl
N3y4YeHns 3BONIOLNN

PaLl

22

3MGPUONOTrMYECKIe 1 CPaBHN-
TeNbHO-MOP(ONOrMyeckme Me-
TOAbl U3YYEHUS SBONIOLIUN

PaLl

23

MonekynsapHo-reHeTuyeckue,
BMOXMMMYECKME N MaTeMaTUYe-
CKNe METO/bl N3yYeHNs 3BOSIO-
Lmm

or

PaLl

24

OO6Lume 3aKOHOMEPHOCTH 3BO-
nouumn

PaLl

25

AfanTrBHas paguaums. Hepas-
HOMEpPHOCTbL TEMMOB 3BO/IHOLMN

er

PaLl

26

lMpouncxoxaeHue n
pasBuUTME XN3HN Ha
3emne (16)

HayuHble runoTesbl MPONCX0X-
LleHUNS XXU3HN Ha 3emnie

PaLl

27

[loHay4Hble NpeaCTaBNeHUs 0
3aPOXKAEHUN XKN3HU

er

PaLl

28

OCHOBHbIe 3Tanbl HeoOpraHunye-
CKOM 3BOMIHOLMN

or

PaLl

29

["MnoTesbl 3apOXKAEHUA XKNU3HN

er

PaL

30

WcTopusa 3emnun n MeToabl ee
n3yyeHuns. JladboparopHas pa-
o0ota Ne 5«l13yyeHmne 1 onuca-
HVEe UCKOMaemblX OCTATKOB
[PEBHMX OpraHnU3MOoB»

er

PaL

31

HauanbHble 3Tanbl opraHuye-
CKOM 3BOMIHOLMN

PaLl




32

JBO/IOUMA 3yKapmoT

eor

PaLU

33

OCHOBHbIle 3Tarbl 3B0O/IHOLNN
pacTuTenbHoro mupa. Ipakru-
yeckas padoraNe 1 «/3yyeHmne
0COGEHHOCTel CTPOEHNS pacTe-
HWI pa3HbIX OTAE/0B»

er

PaLl

34

OCHOBHbIe 3Tanbl 3B01HOLUN
XMBOTHOIo Mupa

PaLl

35

3BONOUMS XXMBOTHBIX. Ilpak-
TH4Yeckasi padoraNe 2 «/13yye-
H1e 0COBEHHOCTE CTpoeHNA
NMO3BOHOYHbIX XKUBOTHbIX»

er

PaLl

36

Pa3BuTNE XN3HU Ha 3emne No
apam v nepvogam

er

PaLl

37

MaccoBble BbIMUPaHUA — 3KO-
JNTOrNYeCKne KPU3ncbl nNpoLusio-
ro

PaLl

38

CoBpeMeHHbI 3KONOrMYECKMiA
Kpw3unc, ero 0c0beHHOCTH

PaLl

39

CoBpeMeHHasa cucTema opraHu-
YECKOro npotunoro

PaLl

40

OCHOBHble crcTEMAaTUYECKME
rpynmnbl OpraHM3moB

PaLl

41

KonTpoJubnas padora Ne 2 no
Teme «Makpo3BooLusa 1 ee
pesynbTaThbl»

or

PaLl

42

MponcxoxaeHve ye-
NOBeKa — aHTpono-
reHes (12)

AHTPONONOrNa — Hayka o Ye-
J10BEKE

PaLl

43

Pa3BuTMe NpeacTaBneHni 0
MPOUCXOXKAEHNMN YeNnoBeKa

er

PaLl

44

MecTo YenoBeka B cUCTEMe Op-
raHuyeckoro mupa. Jiabopa-
TOpHas padora Ne 6 «/13yye-
HVe 0COBEHHOCTEN CTPOEHWUS
CKefneTa Ye/ioBeKa, CBsA3aHHbIX C
NPAMOXO0XKAEHNEM»

er

PaLl

45

[BVXYLLVE CUNbI aHTPOTOrEHE-
3a

er

PaL

46

COOTHOLLEHNE BUNOMOTNYECKUX
1 couMnanbHbIX PaKTOPOB B aH-
TponoreHese

PaLl

47

OCHOBHbIe cTaguu aHTponore-
He3a

PaLl




48

[MasieoreHeTNKa U NMasieoreHo-
MUKa

eor

PaLU

49

JBONMOLUUNSA COBPEMEHHOIO Ye-
noseka

er

PaLl

50

Yenoseyeckue pacbl. IlpakTu-
yeckas padora Ne 3«/13yyeHune
3KO0NOIr’M4yecknx a,qanTau,MVl ye-
NOBEKa»

er

PaLl

51

MexXaucumnavHapHble MeTo/bl
aHTponosoruu

er

PaLl

52

O606LeHre no Teme «pounc-
XOX[JEHNE 1 Pa3BUTHE KU3HU
Ha 3emne»

er

PaLl

53

KonTpoubnas padora Ne 3 no
Teme «lponcxoxaeHue Yeno-
BEKa — aHTPOMOreHe3»

or

PaLl

54

JKO/Iorna — Hayka
0 B3aMMOOTHOLLIEH K-
AX OpraH13moB U
HafopraHN3MeHHbIX
CUCTEM C OKpY>Kato-
Lweit cpepoit (3)

3apoXkaeHune 1 pa3BUTME 3KO/O-
rm

PaLl

55

MeTogbl akonornu. Jiadopa-
TopHasi padora Ne 7«/13yueHune
MEeTO/0B 3KO/I0rMYeCKnx mnc-
cnefoBaHNn»

er

PaLl

56

3HauyeHne 3KOornMyYeckmnx 3Ha-
HWIA 4NAa YenoBeka

PaLl

57

OpraHu3mbl 1 cpega
o0butaHus (9)

3Konornyecke GakTopbl

er

PaLl

58

AbnoTtunyeckme daxktopsl. CeT
KaK 3KONOrMYecKuia haktop.
JlabopaTopnasi paGora Ne
8«BblIsBNeHKe NprUcnocobneHni
OPraHv3MoB K B/IVSHUIO CBETa»

er

PaLl

59

AbroTnyeckme haktopbl. Tem-
nepaTypa Kak 3K0/10rM4ecKuin
(hakTop. Jlaboparopuasi pado-
Ta Ne 9«BbIBeHWe npucrno-
CO6MEHMIN OpPraHM3MOB K BNUS-
HUIO TemneparypbI»

er

PaLl

60

AbB1OoTMYECKME (haKTOPbI.

BnaKHOCTb Kak 3KON0rMyecKunin
(pakTop. Jlagoparopuasi pado-
Tta Ne 10«AHaTOMMYeCKMe 0co-

er

PaL




GEHHOCTM pacTeHUIA U3 pasHbIX
MeCT 06UTaHNSA»

61

Cpefibl 06UTaHNs OPraH1M3MOB

er

PaLl

62

buonornyeckme puTmel

er

PaLl

63

YKU3HeHHble hOPMbl OpraHm3-
MOB

er

PaLl

64

BuoTuyeckme hakTopbl

er

PaLl

65

3HayeHVe BMOTUYECKNX B3au-
MOZENCTBUI AN CYLLeCTBOBa-
HWA OpraH1M3MoB B cpefe 0ou-
TaHWs

er

PaLl

66

O606ueHre no Teme «Opra-
HU3MbI U Cpefa 06UTaHMA»

er

PaLl

67

3JKonoruns sBuaos 1
nonynauuia (9)

SKoMornyeckme xapakTepucTy-
K1 nonynsiLum

PaLl

68

OCHOBHbIe NokKasartenun nony-
naunn: YNCNeHHoCTb, NA0T-
HOCTb, BO3pPacCTHada 1 rnosaoBasd

CTPYKTYpa

PaLl

69

OCHOBHbIE MoKasartenv nony-
NALUA: POXKAAEMOCTb, MPUPOCT,
TeMn pocTa, CMEPTHOCTb, MU-
rpaumn

PaLl

70

JKonornyeckas CTpykrypa no-
nynauumn

PaLl

71

[ HamvKa nonynsumm u eeé pe-
rynsums

er

PaLl

72

KpuBble pocTa YMCNEHHOCTH
nonynauuun. Kpueble BbDKNBA-
HKS

er

PaLl

73

JKonornyeckasa HuLa Bnaa.
JlabopaTopnasi padora Ne

11«IMpncnocobneHmnst ceMsH
pacTeHWI K paccesieHno»

er

PaLl

74

Bua Kak cuctema nonynsmii

PaLl

75

3aKOHOMEPHOCTW MOBEAEHNS 1
MUTpaLmin XKUBOTHbIX

er

PaLl

76

3konorus coob-
LLecTB. JKoormye-
CKue cuctemsl (14)

Coo6LLecTBO OpraHn3mMoB —
6roLeHo3

PaL

77

JKocucTema Kak OTKpbITas cu-
cTema

er

PaLl




78

KpyroBopoT BELLECTB U MNOTOK
3HEeprumn B 3KOCUCTEME

eor

PaLU

79

OCHOBHbIe MoKasaTte/sin 3KoCK-
CTEMbI

PaLl

80

3JKonornyeckne nnupammngbl

er

PaLl

81

3meHeHWs co0bLLEeCTB — CyK-
Leccuu

PaLl

82

MpupoAHbIe 3KOCUCTEMbI. KO-
CUCTEMbI 03ep U peK. SKoCK-
CTEMbI MOPEN 1 OKeaHoB

er

PaLl

83

MpupoAHbIe 3KOCUCTEMbI. KO-
CUCTeMbI TYHAP, 1ecoB, CTenen,
MyCTbIHb

er

PaLl

84

AHTPONOreHHbIE 3KOCUCTEMbI

or

PaLl

85

Ypb6oakocuctembl. lMpakruge-
ckas padora Ne 4 «/13yyeHne 1
ornvcaHve ypbo3sKoCUCTeMbI»

er

PaLl

86

3aKoHOMepHOCTY (hOpMMPOBa-
HUS OCHOBHbIX B3aVIMO/Eii-
CTBWIA OPraHN3MOB B 9KOCUCTE-
Max

PaLl

87

MeXaHu3Mbl BO3[eNCTBMSA 3a-
FPA3HEHWI pa3HbIX TUMOB Ha
Cyb60praH1M3MeHHOM, OpraHm3-
MEHHOM, NonynALUMOHHOM Y
3KOCUCTEMHOM YPOBHSX

PaLl

88

O606LeHMe NO TeMe «DKOMOo-
rms BUAOB, NOMYNsAUWiA, cO06-
LLIECTB»

er

PaLl

89

KonTposbnas pa6ora Ne 4 no
TeMe «JK0/0rs — Hayka o B3a-
MMOOTHOLLEHMAX OpraH13mMoB.
3konorusa BMA0B, NOMynALmii,
coo0LLecTB»

er

PaLl

90

Buocdepa — rno-
banbHas aKkocucTema

(6)

Buocgepa — obuennaHetap-
Has 060/104Ka 3eMn

er

PaLl

91

YueHune B. V. BepHazackoro o
6rocepe

er

PaL

92

3aKOHOMEPHOCTHU CYLLIeCTBOBa-
HUs Gruocgepsl

er

PaLl

93

KpyroBopoTb! BeLIecTB 1 610-
FeOXUMUYECKIE LINKNbI

er

PaLl




94 30HanbHoCcTbL Grocthepsl. Oc- PaLl
HOBHble 61OMbI CyLLIN
95 YcTounBocTb 6rocdepsl or P3LU
9% YUenosek 1 OKpy»a- JKONOrnyeckmne KpU3ncbl N UX PaOLL
towas cpega (8) MPUYNHBI
97 Bo3sgeicTeume yenoseka Ha 6uo- | I PaLU
Chepy
AHTpONOreHHoe BO3aelicTBNE or PaOLL
98 Ha PacTUTE/NbHBIV Y XXMBOTHbIN
Mup
99 OxpaHa npupoapl or PaLL
OCHOBHbIe NPUHLMMBI YCTOW- er PaLU
100 YMBOI0 Pa3BUTUA Ye/I0BEYECTBA
N NpUpoAkI
PaunoHanbHOe Npupoaonosb- er PaLU
101 30BaHue ¥ coxpaHeHune 61oso-
rMYecKoro pasHoobpasmns 3emnu
102 KoHTponbHas paboTa or PaLL
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