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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yue6HOMY nipenmety "buonorus" (nanee - OHOJIOTHS) Ha YPOBHE CPEAHETO
obmiero obpazoBanusi pazpaboTana Ha ocHoBe DenepanbHOTO 3akoHA OT 29.12.2012 Ne 273-03
«0O06 obpazoBanuu B Poccuiickoit @enepanuny, PI'OC COO, Konuenuuu npenoiaBanus yueOHOTO
npeamera «bronorus», OCHOBHBIX MOJIOKEHUH (enepanbHoil paboueil mporpaMMbl BOCIIUTAHUS U
npuka3z MunucrepcrBa npocsemienus PO ot 09.10.2024 Ne 704.

VYueOnslil npeamer «buonorusy yriayonéHHoro yposHs usydenus (10—11 xnaccer) siBisiercs
OJTHUM W3 KOMIIOHEHTOB MpeaMeTHOH obnactu «EcTecTBeHHO-Hay4dHbIE TpeaMeTsl». CoriiacHo
nosnoxxeHussM @I'OC COO npodunbHble ydeOHbIE MPEAMETHI, U3y4aeMble Ha YIIIyOJEHHOM YPOBHE,
SBJIFOTCST criocobom auddepenHmaniy o0ydeHusl Ha YPOBHE CpPEAHEro O0IIero oOpa3oBaHHs H
MpHU3BaHbl 00ECTICUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIINM, CPEIHUM
npodecCHOHAPHBIM M BBICIIMM O0pa3oBaHMEeM. B TO ke Bpems KaXAbIH W3 ITUX Y4eOHBIX
MPEeIMETOB JOJDKEH OBITh OpPUEHTHPOBAH Ha MPHOPUTETHOE pelIeHHue 00pa3oBaTeIbHbIX,
BOCIIMTATENIFHBIX ¥ PAa3BUBAIOIINX 3a/a4, CBS3aHHBIX C TpoQOpHEHTanHeld OoOyJaromuxcs |
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTh HaAy4HOIr'O 3HAaHHWS, CBA3aHHOTO C OMOJIOTHEH,
MEIHUIIMHOM, SKOJIOTHEHN, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy mpenmety "buosorus" naér mpeacraBieHue O LEIH U 3a7adax
u3ydeHus ydebHoro mpenmera «buosorus» Ha yriyOon€HHOM ypoOBHE, OmpelenseT o0s3areiabHoe
(MHBapMaHTHOE) TMpPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpUpOBaHHWE IO pas3fesiaM U TeMmaw,
pacnpeziefieHue 1Mo KjiaccaMm, peKOMEHIYyeT MOCIeI0BaTeIbHOCTh U3yUeH s yueOHOro Marepuana C
YI€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH YU4eOHOTO IpOIiecca, BO3PACTHBIX
ocobeHHocTel oOyJaromuxcs. B mporpaMme o GMOJOTUYU peann30BaH NPUHIHUI IPEEMCTBEHHOCTH
C WU3y4YeHHEeM OWOJIOTMM Ha YpPOBHE OCHOBHOTO oOmmiero oOpa3oBaHus, Oiaromaps dYemy
IIPOCMATPUBAETCS HANpaBJIEHHOCTh Ha IMOCJIEYIOUlee pa3BUTHE OHOJIOTMYECKUX 3HAHMH,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, IKOJIOTHYECKOTO
MBIIIUIEHUS, IPEJCTABICHUI O 3I0pOBOM 00pa3e KU3HU, Ha BOCIIUTaHHE OEPEKHOTr0 OTHOILEHUS K
OKpYXaloled MpUpoJHON cpene. B mporpamme mo OMOJOTHHM Takke IMOKa3aHbl BO3MOXKHOCTH
yaeObHoro mpeamera «buosorms» B peanmzanuu TtpeboBanuin ®I'OC COO k mIaHUpyeMbIM
JMYHOCTHBIM, METAlpeAMETHbIM M MpPEIMETHbIM pe3ynbTaTaM 0OydeHHs U B (HOPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIBHOW JESATEIBHOCTH OOYYarOUIMXCS IO  OCBOCHUIO
coJiepKaHUs OMOJIOrNYECKOro 00pa3oBaHusl Ha YPOBHE CPEJHEro oOI1ero oopa3oBaHusl.

VYuebublil npenmer «buosiorus» Ha ypoBHE CpelHEro oOIero oOpa3oBaHMs 3aBepILlaeT
Ouosornyeckoe oOpazoBaHME B ILKOJE U OPHEHTUPOBAH Ha PACIIMPEHHE U YIIyOJieHHe 3HAHUHI
oOyyaromuxcs o )HUBOH MPUPOJE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHON OMOJIOrMH, 3MOPUOJIOTHH
1 OMOJIOTUM Pa3BUTHSL, TEHETHKH, CEJIEKLUU, OMOTEXHOJIOI M, SBOTIOLIMOHHOTO YUE€HUS U SKOJIOTHH.

N3yuenune yuebHoro npenmera «buonorus» Ha yriyOGlieHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJrOTOBKY O0YYalOLUXCS K HOCIEAYIOIEMY MOTYYeHUI0 OMOJIOTHYECKOTO 00pa3oBaHUs B By3ax
U OpraHu3alusx cpexHero mnpodeccuoHanbHOro obpa3zoBaHusa. OCHOBY €ro CoAep)KaHus
COCTaBJIIET CUCTEMa OMOJIOTMYECKMX 3HAHUM, IOJY4eHHBIX HpPU U3Yy4EHHUU OOydyarolMMHUCA
COOTBETCTBYIOLIMX CHUCTEMAaTHYECKUX pa3JesioB OHOJOrMM Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3zoBanus, B 10—11 kimaccax 3Tu 3HaHUA MOJY4arOT pa3BuUTHE. Tak, pacUIMpeHbl U yri1yOJeHbI
OMO0JIOTHYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Iprlax, OaKTepusx, OpraHu3Me yesloBeKa, 0OImx
3aKOHOMEPHOCTSX KU3HH, JOMOJHUTEIBHO BKIIIOYEHBI OMOJIOTMYECKHE CBEAEHUS NMPUKIAAHOTO U
MIOMCKOBOTO XapakTepa, KOTOpbleé MOXHO MCIIOJb30BaTh KaK OPUEHTUPBI sl IMOCIEAYIOIIEro
BbIOOpa npodeccun. Bo3zMorkHa Taxke MHTErpanust OMOJOrMYECKUX 3HaHUIM C COOTBETCTBYIOIIMMHU
3HAHUSIMH, TMOJYYEHHBIMM OOYyYarOIMMUCS TpPH H3Yy4eHUH GHU3UKU, XUMHM, Teorpapuu u
MaTEeMaTHKH.

CrtpykTypa mnporpamMmel Mo ydeOHOMY mnpeamery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIONMOHHBIN MHOAXOIBl K H3ydyeHHMIO Ouosiornd. COriacHoO MM, H3y4aroTcs
CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIE JJIsl KMBBIX CHUCTEM Pa3HOTO YPOBHs OpraHHM3allly,
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HBOJIIOIIUM OPTAaHUYECKOTO MUpa Ha 3emiie, COXpaHEHHsI OMOJIOTUYECKOTO pa3HOOOpa3usl IJIaHETHI.
Tak, B 10 xmacce M3y4arOTCs OCHOBBI MOJICKYJSIDHOM M KJIETOYHOW OHOJOTHH, SMOPUOJIOTUU H
OMOJIOTUM Pa3BUTHS, TEHETHKHM W CEJCKIWH, OMOTEXHOJOTMH W CHHTETHYECKOH OuooTuw,
aKTyaJIM3UPYIOTCS 3HaHUSA OOyJarommxcs 1Mo OOTaHWKE, 300JI0TUH, aHATOMUHU, (PHU3HOJIOTUU
yenoBeka. B 11 kmacce M3ydaroTCsi SBOJIIOLMOHHOE YUYEHHE, OCHOBBI JKOJOTMH M YUYEHHE O
ouocdepe.

VYueOublii npeamer «buonorus» Tpu3BaH O00ECIEYUTh OCBOCHHE OOYJArOIIMMUCS
OMOJIOTUYECKHUX TCOPUI M 3aKOHOB, HJICH, IPUHITUIIOB U MIPABWII, JISKAIINX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHOH KApTUHBI MHpA, 3HAHUH O CTPOCHHH, MHOTOOOpa3ud U OCOOCHHOCTSIX
KIETKH, OpraHu3Ma, TOMYJISIINKM, OHOIEH03a, JKOCHUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX
JTOCTHKEHHSIX, COBPEMEHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH, MPUKIIAJHBIX aCTIEKTaX OMOJIOTHYSCKUX
3HaHWid. JIsi pasBUTHS W TOJJEp)KAHUS WHTEpeca OOydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIIBHBIM 00BEMOM TEOPETHYECKOTO MarepHalia B COJCPKAHUU MPOTPAMMBI TI0 OHOJIOTHH
MPEAYCMOTPEHO 3HAKOMCTBO C HWCTOPUEHW CTAHOBIICHHWS M PAa3BUTUS TOW WM HHOW oOiactu
OMOJIOTHH, BKJIQJOM OTCUSCTBEHHBIX M 3apyOCKHBIX YYE€HBIX B pCIICHUE BaXHEHIINX
OMOJIOTHYECKHUX M SKOJIOTHIECKHIX MPOOIIeM.

Lenp m3yuenust yueOHOTO TpeaMera «buosorus» Ha yriayOJEHHOM ypOBHE — OBJIAJICHHE
00yJaIONTUMUCS 3HAHUSMHU O CTPYKTYPHO-(QYHKIIMOHAIBHONW OPraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra W TPHOOpeTeHWEe YMEHWH WCIOJB30BaTh AITH 3HAHWS B (OPMUPOBAHWU HWHTEpeca K
omnpenenéHHoil obnacti TpodeccuoHaTbHON ESTENHPHOCTH, CBS3aHHOW ¢ OHOJIOTHEW, WM K
BBIOOPY Y4EOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTiokeHe meian u3ydeHus ydeOHoro mpenmeTa «buosorus» Ha yriyOJ€HHOM YpOBHE
o0ecrieunBaeTCsl peIICHUEM CIIEIYIONUX 3a7ay:

- OCBOGHHE OOYYAIOUIUMHUCS CHCTEMbl OWOJOTMYECKHMX 3HAaHWU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHLEMUHUAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUIIaX,
COCTaBJISIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUpPA; O CTPOEHUH, MHOTOOOpa3uu
U OCOOCHHOCTSAX OWOJOTHYECKUX CHCTeM (KJIETKa, OPraHW3M, TMOMYJSIHs, BUI, OHOTEOIEHO3,
orocdepa); 0 BELAAIOIINXCA OTKPHITHUSIX U COBPEMEHHBIX HCCIICIOBAHUIX B OMOJIOTHH,

- O3HakOMJIeHHE OOyd4aromMxcsi C  METOJaMH  TO3HaHUS  JKUBOM  NPUPOIbI:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HayK (MOJEKYISPHOW M KIIETOYHOH OHMOJIOrHH,
SMOpPHOJIOTUHA U OUOJIOTUM PA3BUTHSL, TEHETHKU M CEJIEKIMH, OMOTEXHOJIOTUW U CHUHTETHYECKON
OMOJIOTHH, MTAJICOHTOJIOTUH, FKOJIOTUH); METOIaMU CaMOCTOSITEIbHOTO MTPOBEACHUS OHOIOIHUECKUX
uccienoBaHuii B jaboparopuu U B mpupoae (HaOmogeHWe, HW3MEpEHHE, HSKCIEPUMEHT,
MO/ICITUPOBAHUE);

- OBIIaJIcHHE OOYYaIOIIMMHUCA YMEHUSIMH: CAMOCTOSITEIbHO HAXOJUTh, aHAIU3UPOBATh U
WCIO0JIb30BaTh OMOJIOTHMUYECKYI0 HMH(OpMAIMIO; MOJIb30BAThCS OMOJOTMYECKOH TEPMUHOJIOTHEH U
CUMBOJIUKOM; yCTaHABJIMBATh CBA3b MEX]y pa3BUTHEM OMOJIOTUU U COLMATBHO-3KOHOMUYECKUMHU U
HKOJIOTHYECKUMHU MpoOIeMaMH YeJI0OBEYECTBA; OLEHUBATH IOCIEJACTBUS CBOEH NESATENBHOCTH IO
OTHOIICHHIO K OKpY)Kalolleld NpUpOJHON cpede, COOCTBEHHOMY 3J0POBbI0 M 3I0POBHIO
OKPYXKaIOIIUX JIo/eH; OOOCHOBBIBATH W COOMIOAATh Mephl MPO(PUIAKTUKH HH(PEKIIMOHHBIX
3a00JieBaHMIA, TpaBHJa MOBEACHUA B MpUPOJE M obecrmeueHus Oe30macHOCTH COOCTBEHHOM
KU3BHEJCATEIbHOCTH B UPE3BBIYAWHBIX CHUTYal[MAX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepr30BaTh COBPEMEHHbBIE HAYYHBIE OTKPHITHS B 00JaCTH OHUOJIOTHH;

- pa3BUTHE Y 0OyUYaIOUIUXCS MHTEIUIEKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJIAIOIIUMUCSA OTKPHITHSIMH W COBPEMEHHBIMH HCCJIEIOBAHUSMU B OHOJIOTHH,
pelaeMbpIMu €10 MpoOJIeMaMH, METOJOJIOTHEH OHOJIOTMYECKOTO HCCIEAOBaHUSA, MPOBEACHUS
OKCMEPUMEHTAJbHBIX  HCCIEAOBAHM, pelIeHUus OMOJOTMYECKMX  3a7ad, MOJETHUPOBaHUS
OMOJIOTUYECKUX 0OBEKTOB U IPOIIECCOB;

- BOCIIHTAHHE Y OOYYarOIIUXCSI [EHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJAE B LEIOM U K
OTIeNbHBIM €€ oOoOBeKkTaM | sBIEHUSM; (GOPMHUPOBAHUE OKOJOTHYECKOH, T'e€HETHYECKON
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IPaMOTHOCTH, OOIIeH KyJabTYpbl TOBEICHUS B TPUPOJAE; HHTETPAIMH ECTECTBEHHO-HAYYHBIX
3HAHUI;

- mpuoOpeTeHue 00yJarOIMMUCI KOMIETEHTHOCTH B PAllHOHAILHOM MPHPOJIOTIOIb30BAHIH
(cobmroaenne mpaBuil MOBEJCHUS B IPUPOE, OXPAaHbI BUAOB, IKOCUCTEM, OHOC(hEpbl), COXpaHECHUH
COOCTBEHHOTO 37I0POBbSI M 3I0POBBSI OKPYKAIOUIMX JtoAed (coOmoneHust Mep Npo(UIaKTHKH
3a0oJneBaHmii, obOecrieueHue O€30TMACHOCTH JKU3HEACATENFHOCTH B UYPE3BBIYAWHBIX CHUTYAIHSIX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHHUS OWMOJIOTHUECKUX 3HAHUU U
YMEHHUH B MIOBCEIHEBHOM )KU3HH;

- CO3/IaHH€ YCIOBUH JUIS OCO3HAHHOTO BBIOOpa OOYYAIOIIUMUCS WHAWBUIYAILHOM
o0pa3oBaTeNbHOW  TPAGKTOPUH,  CHOCOOCTBYIOWIEH  MOCieAyromeMy  npodeccHoHaIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHHU C WHIAMBHIyaIbHBIMA HHTEPECAMHU U MMOTPEOHOCTSIMU PErHOHA.

OOmiee ymuciio YacoB, OTBEAECHHBIX Ha H3y4YeHHE OMOJIOTMM Ha YriayOJI€eHHOM YpOBHE
cpenHero oOuiero oopazoBanus, cocrapisier 204 yaca: B 10 knacce — 102 vaca (3 yaca B HeJieln), B
11 ximacce — 102 gaca (3 yaca B HEJEINIO).

OT60p OpraHu3alMOHHBIX (GOPM, METOJIOB M CPEACTB 0O0YUEHHs] OMOJIOTUU OCYIIECTBIIACTCS
c y4éroM creuupuKkyd €ro CoJep’kaHus W HaNpaBICHHOCTH Ha MPOJOJIKEHHE OHOJIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMIX CPEAHETO MTPO(PECCHOHATBEHOTO U BBICHIET0 00pa30BaHUs.

OO0s13aTeNIbHBIM  YCIIOBUEM IPU OOY4Y€HHHM OHOJIOTMM Ha YriyOJIEHHOM YpOBHE SBIISETCS
npoBefieHne JabOpaTOpHBIX M TMPaKTHYeCKHX paboT. B mporpamme comepkuTcs TepedeHb
1abopaToOpHBIX U MpakTU4YecKuX padbot. JlaboparopHble W mpakTUdyeckre padOThl OLEHUBAIOTCS B
3aBUCHMOCTH OT Iiesied U 3a7a4u ypoka. JlabopaTopHble ¥ IpaKTHUECKHUE padOThl, MPOBOAUMBIE IS
YCBOGHUS YYalllIMHCS HOBBIX 3HAHUH M MPHUEMOB YUEOHOH NEATENBHOCTH, U WILTIOCTPAIMH U
CHUCTeMAaTH3allii U3y4eHHOro MarepHuaja He oueHuBarorca. Eciam paboTa mpoBoAMTCS C LENbIO
3aKpeIUIeHUs U IPOBEPKU 3HAHUN U YMEHUH ydaluxcsi, OHa OLIEHUBAETCs 00s13aTEIbHO, U OTMETKA
BBICTABIISIETCA B )KypHAJL.

Taxke ydyactue oOydaromMXCsl B BBIIOJHEHUU NMPOEKTHBIX M y4eOHO-HCCIE0BATENbCKUX
paboT, TeMaTuKa KOTOPBIX OIpPENENAeTCs] YYUTEIEM Ha OCHOBE MMEIOLIMXCS MaTepUalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUH.

BocnurarenbHslil noTeHman npeamera «buosiorusy» peanusyercs yepes:

- (GopMHpOBaHUE NPEJCTABICHUA Yy OOYYAIOLIUXCS LEIOCTHON KapTUHBI OKPYXKAIOIIEro
MUDA;

- NPHUBJICYCHNE BHMMAHUS OOY4YaIOIIMXCS K LIEHHOCTHOMY acCHEeKTy M3ydaeMbIX Ha YpOKe
SIBJICHUH, OpraHU3a1uio uxX paboThl ¢ OJy4aeMoi Ha ypoke uHpopmarueii;

- BOCIMTAaHUE  HPABCTBEHHBIX  OLIEHOK,  B3IVISJIOB, NPEACTABICHUN,  CUCTEMBI
MHUPOBO33PEHUYECKUX MTOHATHIH;

- TBOPYECKYIO aKTUBHOCTh Y4alllerocs;

- aKTUBHYIO MBICIUTEIbHYIO pab0Ty BOOOpaKEHUs, CAMOCTOSITEIbHOCTH, MHULIMATUBHOCTH;

- pa3BUTHE NOTPEOHOCTH HENPEPHIBHO NO3HABATh U TBOPYECKU HMCIIOJIL30BATh MOJYyYEHHBIE
3HaHUS B CBOEH NESTEIbHOCTH.

OCHOBHBIMU  COCTaBJISIFOLIMMH 00pa30BaTEILHOTO Ipolecca B Kypce M3yd4eHus: OHOJIOTUN
SBJIIIOTCS: TEXHOJIOTHA NpoOJIEeMHOro Juajora Ha JTale H3ydyeHHsT HOBOIO Marepuaja Hu
TEXHOJIOTUSl OILICHWBAaHUS O0O0pa30BaTEeNbHBIX JOCTHKEHUH (Y4eOHBIX YCIEXOB), TEXHOJOTHS
MpoOIeMHOTO auasnora (MoOyKIaloIuil U MOJBOASAIINI THANOT) U OpraHu3aius paboThl B MallbIX
rpynmnax, MeTOJ 3allUThl MPOEKTOB, AKCKYpPCHUHU, KOH(EpeHLUH, AeraoBas Urpa, MPaKTUKYMBbI;
YPOKH KOHTpOJIS; CO3/JaHUE TMpE3eHTaluii, a TakXkKe MHCIOJIb30BaHUE Ha YpOKaxX »JIIEMEHTOB
TEXHOJIOTUM TPOJYKTUBHOTO UTEHMs, NPOAYKTHBHBIC 3a/JaHUs Y4yeOHMKa, HAalleJIeHHbIE Ha:
OCO3HAHME POJIM KU3HHU; PACCMOTPEHHE OMOJIOTMYECKHX IMPOLIECCOB B PA3BUTHM; HCIIOJIb30BAaHHUE
OMOJIOTUYECKUX 3HAHUH B OBITY; OOBSICHATH MHUP C TOYKU 3pEHUSI OUOJIOTHH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue porpaMMbl, BbIEIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY I'OCYIapCTBEHHON
uroroBou arrecranuu (['MA).

Tema 1. buosiorusi kak Hayka

CoBpemMeHHass OMOJIOTHSI — KOMIUICKCHas Hayka. KpaTkas mcropusi pa3BUTHS OHOJIOTHH.
buosornyeckne Hayku u u3ydaemble UMH TpoOieMbl. DyHIaMeHTalbHBIC, NPHUKIAIHBIE U
MIOMCKOBBIE HAYYHBIC UCCIICAOBAHUS B OMOJIOTHH.

3HayeHne OMONOTUM B (OPMHUPOBAHUH COBPEMEHHON E€CTECTBEHHO - HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBsizanHble ¢ Ouonoruei. 3HaueHue OMOJIOTHH B MPAKTUYECKOHN AEATEIbHOCTH
YeJI0BEKa: METUIMHE, CEIbCKOM X035ICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, V. I'apseit, I
Mennens, B. U. Bepunanckuii, W. I1. [1aBnos, 1. . Meunuxos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuibl n cxembl: «CBsi3b OMOJIOTHU C APYTUMHU Haykamuy», «CucrteMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

Kusble cuctembl Kak mpeameT u3ydeHus Ouosnoruu. CBOICTBa KUBBIX CUCTEM: €IUHCTBO
XMUMHUYECKOTO COCTaBa, AUCKPETHOCTh U LEIOCTHOCTh, CI0XKHOCTh U YHOPSAIOUYEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CAaMOOpPraHU3alusl, CAMOBOCIIPOU3BEICHHE, Pa3PaKUMOCTh, H3MEHYUBOCTh, POCT U
pa3BUTHE.

YpOBHM OpraHM3alMd KUBBIX CHCTEM: MOJEKYJISPHBIMA, KJIETOYHBIM, TKAHEBBIH,
OpraHW3MEHHBIN, TOMYISIITHOHHO-BUIOBOM, 3KOCUCTEMHBIN (OMOTEOICHOTHYECKU), OUOChHEpHBII.
[Ipouecchl, mpoucxoasaIIne B )KUBBIX cucTeMax. OCHOBHbBIE MPU3HAKH KUBOTO. XKH3Hb Kak ¢opma
CylecTBOBaHuUs MaTtepuu. Hayku, n3ydaroiye »KuBble CUCTEMbI Ha Pa3HBIX YPOBHSAX OpraHU3ALNH.

N3yuenne xuBbIX cucteM. Metonbl Ouosormdeckoit Hayku. HaOmromenuwe, wm3mepeHue,
JKCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHan3. [lonsiTue o 3aBUCUMON U HE3aBUCHUMOW NEPEMEHHOM.
[InanupoBanue skcnepumenTa. [loctaHoBka u mpoBepka rumnote3. HyneBas rumnotesa. [lonsarue
BBIOOPKH M €€ J0CTOBEpHOCTh. Pa3bpoc B Ouosiornyeckux HaHHbIX. OLEHKa JOCTOBEPHOCTH
MOJYYEHHBIX pe3ysabTaroB. [IpuumHBl HCKaKEHHS pe3ynbTaTOB 3KcnepuMmeHTa. llonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmupr u  cxembl: «OCHOBHBIE TPU3HAKU >KU3HM», «bHOJIOrHYecKne CcHCTEMBI,
«CBOlCTBa )XKMBOW MaTepun», «YPOBHU OPraHHU3AIMU KUBOH NPUPOIbD), «CTpOEHHE >KUBOTHOM
KJIeTKN», «TKaHU KUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEUECKOr0 OopraHusma», «buoreoneHosy,
«buochepar, «MeToabl U3y4EHUS )KUBOU MTPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000PYAOBaHME ISl TPOBEACHUS HAOIIOJCHUM, N3MEPEHUH,
JKCIIEPUMEHTOB.

Tema 3. buosiorust KjieTkun

Knetka — cTpykTypHO-QYHKIIMOHANBbHAS €IUHUIA >KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOJKEHUSI COBPEMEHHON KJIETOUHOM TEOPUHU.

MeTonpl  MOJNEKYTSIpHOH ¥ KIETOYHOW OHONOTHHU: MHKPOCKOMUsS, XpomaTtorpadus,
anekTpodopes,  METoJ  MEYEHbIX  aTOMOB,  Ju(QepeHuuanbHoe  HEeHTpUyrupoBaHue,
KyJIbTUBUPOBAHHE KIETOK. H3yueHue Qurcupoganuvix Kiemok. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnasa muxkpockonus. Bumanvhoe (npusicuznennoe) usyueHue Kiemox.

JdeMoHcTpanuu



[Toptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOH MHUKPOCKOM», «DIEKTPOHHBIA MHKpPOCKOI», «McTopus
Pa3BUTUSI METOJI0OB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKPONpEnapaThl PacTUTENbHBIX, JKUBOTHBIX H
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckas padora «lI3ydyeHne MeTOJNOB KJIETOYHOW Owmonormu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTAaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPOAIEMEHThI. Boga u €€ poJib
KaK pacTBOpPHUTENs, peareHTa, ydacThe B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPETYJsALHUH.
MuHepasnbHbl€ BELIECTBa KIETKH, UX OHoJjiorndyeckas poib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannyeckue BeliecTBa KieTKH. buosornuyeckue nosinMepbl. benku. AMHUHOKHCIOTHBIN
coctaB 06enkoB. CTpyKTypbl 0e1K0BOI1 MoJieKyinbl. [lepBudHas cTpykTypa Oenka, menTHIHas CBS3b.
BropuuHnas, TpeTuuHas, dYeTBepTUYHas CTPYKTypbl. JleHatypauus. CBoiicTBa  OEJIKOB.
Knaccugukanus 6enkos. buonornueckue pyHkiuu 6e1koB. [Ipuonoi.

VYrneBoasl. MoHOCaxapuabl, [ucaxapu/ibl, OJIMTOCaxapuiabl U nonucaxapuabl. OOmui niax
CTpOEHUS U (PU3MKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. buonornueckue GyHKIIMKN yriieBOJOB.

JIunuael. I'unpodunsHO-rUAPOPOOHBIE CBOMCTBA. Knaccudpukanuss  nunuaos.
Tpurmuuepuasl, Gocpomunuabl, BOCKU, cTepouabl. buonornueckue ¢yHkuuu aunuaos. OOuiue
CBOMCTBa OHMOJOrMYEeCKMX MeMOpaH — TeKydecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK m PHK. Crpoenue HyknenHoOBBIX KucioT. HykneoTuasl.
[Mpunnun xommuieMeHntapHoct. IIpaBuno Yaprapda. Crpykrypa JHK — nBoitnas cnmpasis.
Mecronaxoxaenue u ononornueckue ¢pynknuu JJHK. Buner PHK. ®yakuun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBs3u B moisiekyine AT®. buonornueckue
¢byakuun  AT®. BoccTaHOBICHHBIE TEPEHOCYHMKH, UWX GYHKIMK B KJIETKe. /JIpyeue
nykneosuompugpocpamor (HT®). CexsenupoBanue JJTHK. Memoowr ecenomuxu, mpanckpunmomuxu,
npomeoMuKuU.

CtpykTypHas OuojorTus: OMOXMMHUYECKHE W OMO(MU3MYECKHE HCCICIOBAHHUS COCTaBa M
IIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKy1. Modenuposanue cmpykmypol u pyuKyuii 6UOMOneKy
u ux komnaekcos. Komnvromepnwiti Ouzatin u op2aHuyeckuil cunmes OUOMONEKY U UX HENPUPOOHBIX
aHanNo208.

JdemoHcTpauuu

[Toptpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, ®. Caurep, C.
[Ipy3unep.

Huarpammel:  «PacrpenenieHe  XMMHUYECKUX  3J€MEHTOB B HEXHUBOW  IPUPOIE»,
«PacnpeneneHre XuMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOAE».

Tabmuupel u cxemsl: «llepmoguueckas TabaMIAa XUMHUYECKUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKYIbl Oenkay,
«CTpyKTyphl O€nKOBOH MOJIeKyIbl», «CTpOoe€HHE MOJIEKYd YIiIeBOAOB», «CTpoeHHe MOJEeKYI
munuaoBy», «HykienHoBsle KUCIOTB, «CTpoeHue MoseKyiasl ATO».

Ob6opynoBaHue: XUMHUYECKas ocyia U 000pyI0BaHuUE.

JlaGopatopHas padora «O6HapyxeHue OeJKOB € MOMOULIbI0 KaU€CTBEHHBIX PEAKIUil».

JlabopaTopHasi padora «lVccnenoBaHue HYKIEMHOBBIX KHCIOT, BBIJEJIEHHBIX M3 KJIETOK
Pa3IMYHBIX OPraHUu3MOBY.

Tema 5. Ctpoenne u pyHKINH KICTKH

Tunbl KIeTok: sykapHOTHYecKass W mpokapuoThueckas. CTpyKTYpHO-(YHKIHOHAJIbHbIE
00pa3oBaHUS KIECTKH.



Crpoenue nmpokapuoTHueckoi kietku. Knerounas crenka Oakrepuit u apxeit. OcobeHHOCTH
CTPOCHUS TeTepOTPOPHOI M aBTOTPO(PHOI MPOKAPUOTUIECKUX KIETOK. MECTO U POJIb MPOKAPHOT B
OnoIIeHO3aX.

Crpoennie 1 (YHKIMOHHPOBAHHE JyKapuoTHUYecKoW kieTku. Ilnma3marmueckass memOpaHa
(mmazmanemma). CTpykTypa Mmia3MaTHueckoi MeMOpanbl. TpaHcmopT BemiecTB — uepes
IUIa3MaTH4YecKyro MeMmOpany: mnaccuBHBI (auddys3us, obneru€nnas auddysus), aKTUBHBINA
(epBUYHBIA M BTOPWUYHBIM aKTHBHBIN TpaHcmopT). llomynponunaemocts mMemOpansl. Pabora
HATPUI-KAJIMEBOTO Hacoca. DHAOIMTO3: MUHONNTO3, (haronuro3. Dk3omuTo3. Kineroynas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huronnazma. [urozons. Llurockener. JIBmwkenwe nuroriazMbl. OpraHOWABI KICTKH.
OpHOMEMOpaHHBIC OpPraHOUABl KJICTKH: JHporuiazMmarndeckas ceth (OIIC), ammapart ['ombmkw,
JU30COMBI, UX CTpoeHHe U (QYHKUMU. B3auMOCBA3b OJHOMEMOpPAHHBIX OPTraHOMJIOB KIIETKH.
CrpoeHue TpaHYISIpHOTO peTukynyma. Mexanusm Hanpagnenus 6eakoe 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTE3  KJIETOYHbIX  MeMmOpaH. [mankuii  (arpaHynsipHBIN)
sHAOIUIa3MaTHUYecKuil peTukynyM. CekpetopHas ¢GyHkuuMs anmapata [onbmxu. Moougurayus
benxoe 6 annapame [ onvoxcu. Copmuposka denxos ¢ annapame I o1v0xcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyosn pactutensHbIX KieTok. Kierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoubl KJIETKH: MHUTOXOHAPUH, TIUIACTUABL. [Ipoucxoocoenue
mumoxonopuii u naacmuod. Cumobuoeenez (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHAPUNH U miactua. llepBuuHble, BTOpUYHBIE U CJIOXHBIE IUIACTUIBI
(hOTOCHMHTEZUPYIOMIMX PYKAPHOT. XIIOPOIIIIACTHI, XPOMOILIACTHI, JICHKOTUTACTHI BBICIIMX PACTCHHH.

HememOpannbie opraHouasl kiaeTku CtpoeHue W (yHKIMM HEMEMOpPaHHBIX OPraHOUIOB
kietku. PuGocombl.  Ilpomescymounvie  unamenmor.  MukpoduiaMeHTbl.  AKmuHogvle
Muxkpogunramenmol. MpllIeUHble KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
Mukpotpy6ouku. Knerounsnii 1entp. CTpoeHHWE © JABUKEHHE IKIYTHKOB M PECHHYCK.
MuxkpotpyOouku nuroriasmel. Llentpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopmvie benku.

SAnpo. OOGonouka siapa, XpOMaTWH, KapHoIUla3Mma, SIPBIIIKKA, UX CTpOe€HHWE U (YHKIHH.
SAnepHbrit 6enKkoBBIi MaTpuKc. [IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B HHTEP(A3HOM sIIpeE.
Oyxpomamun u 2cemepoxpomamun. benku XxpomMaTuHa — TUCTOHBL. JJuHamuxa s0epHoti 000104KY &
mumo3se. Hoepuulil mpancnopm.

Knerounsie  BkmtoueHus.  CpaBHUTENbHas  XapaKTEpUCTHKA  KJIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabnuie! u cxembl: «CTpoeHHE SYKAPUOTHUECKOH KIIeTKU», « CTPOCHHE KUBOTHOU KIETKN,
«CtpoeHre pacTUTENbHOM  KieTku», «CTpoeHHe MUTOXOHIpHH», <«Sapo», «CtpoeHue
MPOKAPUOTHUECKON KIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHUKpOMpENaparbl pPacTUTENBHBIX, KUBOTHBIX
KIIETOK, MUKPOTIpEnapaTbl 0aKTepHaIbHBIX KIETOK.

IIpakTnyeckas padora «l/3ydyeHue CBONCTB KIETOYHON MeMOpaHbD».

IIpakTnueckas padora «/3ydyeHue ABM)KEHHS LUTOILIA3MbI B PACTUTEIBHBIX KIETKAX».

JlabopaTopHasi paGora «lccienoBaHue IasMoJiM3a U JACMIIA3MOJIM3a B PACTUTEIBHBIX
KIIETKaX.

JlabopaTopHasi pa6ora «/3ydeHne CTpOEHHUS KIETOK Pa3IM4YHbIX OPraHU3MOBY.

Tema 6. OOMeH BelecTB M NMPEeBPALICHNE JHEPTHH B KJIETKe

AccuMMWISIIMA M AUCCUMMWJISILMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BeIecCTB:
aBTOTPOGHBINA U TeTepoTpOo(HBIA. YdacTHe KUCIOpoia B OOMEHHBIX IMpolieccax. JHepreTuyeckoe
oGecnieuenue kinetku: npespanieHne AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep
peakuuii kjaeroyHoro Mertabonu3ma. DepMEeHThbI, UX CTPOEHHUE, CBOWCTBA M MEXaHHU3M JICHCTBHUS.
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Kodepmentsl. Otianunst pepMEHTOB OT HEOPraHMYECKUX KaTallM3aToOpoB. BenKu-aKTUBATOpHI U
OeNKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHI OT Pa3IMYHbIX (PaKTOPOB.

[lepBuuHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIU U
oKcucennvlll  pomocunmes y  6axkmepuu. Ceemocobupaiowue nueMeHmsvl U NUSMEHMbl
peakyuonHozo yenmpa. Ponb xmoporuiactoB B mporecce ¢orocuHTe3a. CBeTOBas M TEMHOBAs
dasel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpoayKTUBHOCTH (OoTOCHHTE3A.
Bnusiane pa3nuvHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocunTes. PaznooOpasue opraHu3MoB-XeMOCUHTETUKOB: HUTPUDHUIMPYIOIIHE OaKTepuH,
xKene300aKkTepuu, cepoOaKTepun, BOIOPOIHBIE OakTepru. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunmer Opoxxenus. [IpoaykTsl OpoKeHHS M MX HCIHOJIb30BAHUE
YEeJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaKk OOBEKTH OHOTEXHOJOTHH W BO30YyIUTEIH
0ome3Hel.

AspoOHBIE OpraHu3Mbl. Tambl JHEPreTUdecKoro obOmeHa. I[loArOTOBUTEIBHBIN STaIl.
I'mukonu3 — 6ecKUCIOPOJHOE PACHIEIUIEHNE TIIIOKO3bI.

buonoruueckoe oxkucieHHe, WM KIETOYHOE JbIXxaHue. Poyib MUTOXOHApPUN B mpoleccax
Oouosnorudeckoro okxucieHus. luxinueckue peakuuu. OxuciuTenbHoe (GochopuiimpoBaHue.
Onepeus memobpannoeo epaduenma npomonos. Cunmes AT®.: paboma npomonnoi AT@-cunmasuol.
[IpeumymecTBa a’poOHOro myTH oOOMEHa BewIeCTB IHepe] aHa’poOHbIM. ¢(EeKTHUBHOCTh
SHEPreTHYecKoro ooOMeHa.

JdeMoHcTpanuu

Hoptpetsr: k. [puctau, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DoTOCHHTE3», «IDHEpreTudeckuii oomen», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYJOBaHME ISl TPUTOTOBICHUS MOCTOSTHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladopaTopHas padora «/3yueHne KaTaIUTHICCKONH aKTUBHOCTH (DEpMEHTOB (Ha IpUMEpE
aMUJIa3bl WM KaTaasbl)y.

JladopaTopHas pa6ora «3yueHne pepMEHTATUBHOTO PACIICTUICHHS TTEPOKCHIA BOJIOPOIa
B PAaCTUTEIbHBIX U KUBOTHBIX KIIETKAX).

JladopaTopHas pa6ora «CpaBHeHHE MPOIIecCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu maTtpuyHoro cunresa. [IpHHIUI KOMIJIEMEHTApHOCTU B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peammszanus HacneacTBeHHON uHGopManuu. ['‘eHeTMyeckwii Koja, €ro CBOMCTBA.
Tpaunckpunuuss — matpuunbiii cuHte3 PHK. [IpuHIMOBI TpaHCKpUMNIMH: KOMIIJIEMEHTApHOCTH,
AQHTUIIAPAIUIEIBHOCTb, ACUMMETPUYHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnoptHeix PHK B Ouocunrese Genka. YcmoBus
6uocunTesa 6enka. Koaupoanne aMuHOKUCIOT. Poib pubocom B OuocunTtese Oernka.

Cospemennvie npedcmasienus o cmpoeHuu 2enog. OpraHuzanus reHoMa y MPOKapHoOT U
9yKapuoT. Perynsuusi akTHBHOCTH T€HOB y mpokapuoT. ['unoresa onepona (P. XKakoo, XK. Mano).
MonexynapHuvle Mexanusmvl IKCnpeccuu 2eHos y aykapuom. Pons xpomamuna 6 pecynayuu pabomol
2enos. Perymnsauns oOMeHHBIX MpoleccoB B KieTke. KiieTouHslil romeocTas.

Bupychl — HekneTouHble (pOpMBI KU3HH U OOJHMratHeie mapasuThl. CTpoeHHEe MPOCTHIX U
CIIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiii yuxn JJHK-codepaicawux supycos,
PHK-cooepoicawux eupycos, baxmepuoghazos. Obpamuas mpancKpunyus, pesepmasa, UHmezpasd.

Bupychble 3a0oneBaHus yenoBeka, ;kuBOTHbIX, pactenuid. CIINl, COVID-19, counansHsle
U MEMIIUHCKHIE TPOOIEMBI.



Buoungopmamuka: unmeepayus u ananuz 6orvuiux maccusos («bigdatay) cmpyxkmyphoix
ouonocuueckux dannvix. Hanomexnonoeuu 6 ouonoeuu u meouyune. llpoepammupyemvie @yHkyuu
benxos. Cnocobwl 0ocmasKu 1ekapcms.

JdeMoHcTpanuu

[Toprpetsr: H. K. Konbuos, /1. Y. UBaHOBCKUI.

Tabmumer w  cxembl: «buocuHTe3 Oenka», «['eHeTmdyeckuit kom», «Bupycs,
«bakrepuoparmy.

IIpakTnueckas padora «Co3iaHue MOJENIN BUPYCay.

Tema 8. ZKu3HeHHBIH UK KJIETKH

Knerounsrii mwmki, ero mepuoabl W perymsmus. WMatepdaza m mmro3. OcobeHHOCTH
MpoIIecCOB, MpoTekammux B uHTepdaze. [loaroroBka kierku K naeneHuto. [IpecuHTeTHYECKUIA
(MOCTMUTOTUYECKHUI), CUHTETHMUECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHI) IEepUOIbI
UHTEpPa3Hbl.

Marpuunsiii  cunte3 JHK -  pemmkanmsa.  Ilpunnuner  perumkanuu — JJHK:
KOMILJIEMEHTApHOCTh,  TOJYKOHCEPBAaTUBHBIM  CHUHTE3,  AaHTUMApPAUIENbHOCTb.  MexaHu3m
permukanun JITHK. Xpomocomel. Ctpoenune xpomocom. Temomepsl U Teromepasza. XpoOMOCOMHBIHM
HaboOp KIETKW — KapuoTul. JMIIOMIHBIA M ramiouaHbI HaOopbl XpomocoM. ['oMonoruunsie
XpoMocoMmel. [10710BBIE XPOMOCOMBI.

Henenue knetku — mMuto3. CTaguu MHUTO3a M MPOUCXOJSANIME B HUX MPOLECCHl. THUIBI
muTo3a. Kapruoknnes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsmust MutoTHMueckoro umkia kietku. [IporpamMmmupyemas kierouHas rulenp —
arormnTo3.

Knerounoe siapo, XpoMocoMmbl, (PyHKIIMOHANbHAs T€HOMUKA. Mexanuzmvl nponughepayuu,
oughgepenyuposxu, cmapenusi u eubenu kiemox. «L{ugpposas kniemrxay — ououngopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabmuupl u cxeMbl: «KWU3HEHHBIM IMKI KIETKH», «Mutos», «CTpOeHHE XpOMOCOMY,
«Pemmukarus JTHK».

OO6GopymoBaHue: CBETOBOM MHUKPOCKOI, MHKpompemnapaThl: «MHTO3 B KIETKaxX KOpEIKa
JIyKay.

JlaGoparopHas padora «/3yuyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopHas pab6ora «HaOmromeHne mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUUM OPraHu3MoOB

buonoruueckoe  pazHooOpazue  opranu3moB.  OJHOKJIETOYHBIE,  KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHUS M KU3ZHEICSITENbHOCTH OJIHOKJIETOYHBIX OpPraHu3MOB. bakrepuw,
apxeu, OJIHOKJIETOYHbIEC T'PUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JIpPYyrue MpOTHUCTHl. KonoHuanbHbIE
OpraHU3MBblI.

B3anMocBs3bp yacTeil MHOTOKJIETOYHOTO OpraHu3zMa. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm Kak eauHoe 1enoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHei: oOpa3oBaTenbHas, MOKPOBHAasi,
MPOBOJIAINIAs, OCHOBHAs, MexaHudyeckas. OcoOeHHOCTH cTpoeHus, (YHKIMA H PpacHOJOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM )KMBOTHBIX U Y€JIOBEKA. TUIbI )KUBOTHBIX TKAaHEH: SMUTENNAIbHAsA, COCIUHUTENIbHAS,
MbllieyHasi, HepBHass. OcoOEHHOCTH CTpOeHHs, (DYHKIUN W pacHoOJOKEeHUS TKaHed B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M T€HEpaTUBHBIE OpPTraHbl pacTeHUH. OpraHbl U CUCTEMbl OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKU OpraHoB U CUCTEM OPTaHOB.



Omnopa Tena opranu3moB. Kapkac pacrenuid. CkeneTsl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbII1 1 BHyTpeHHUl ckeneT. CTpOeHHE U TUIIBI COEAMHEHUS KOCTEM.

JIBi>xeHne  Oopranu3MoB. JIBWKeHHWE OJHOKIETOYHBIX OPraHu3MoB: aMEOOHIHOE,
KT'YTUKOBOE, pECHUYHOE. [|BUKEHNE MHOTOKJIETOYHBIX PACTEHHI: TPONU3MbI U HACTUH. J[BIKeHUE
MHOTOKJICTOYHBIX )KHBOTHBIX M YEJIOBEKA: MbIlIeYHas cucrteMa. Peduiekc. CkeJIeTHbIE MBIIIIBI B UX
pabora.

[Turanue opranusmoB. [loryomieHue BOJBI, YIIACKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pactenusmMu. llutanue KUBOTHBIX. BHYTPHUIOIOCTHOE ¥ BHYTPHUKJIETOUHOE IHUILEBAPEHUE.
[lutanne mMO3BOHOYHBIX >KUBOTHBIX. OTHENIbl MUIIEBAPUTEIBLHOTO TpakTa. [luieBaputenbHbIC
xkenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jpixanue opranu3MoB. [[pixanue pacrenuid. Jlprxanue >xuBoTHBIX. Quddy3us razos uepes
MOBEPXHOCTh KieTku. KoxkHoe napixanue. [lpixarenpHass moBepxHOCTh. JKabepHoe M NEroyHoe
npixaHue. J{pIxaHue Mo3BOHOYHBIX JKUBOTHBIX U YeJIOBEKA. DBOJIOIMOHHOE YCIOKHEHHUE CTPOCHUS
NErKUX TMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenpHas cucTeMa 4YeloBeKa. MexXaHWu3M BEHTHIISIIIUU
NErKUX y TITUIl U MIIEKOMUTAIOMNX. Perymsius apixanus. [[prxarenbHbie 00BEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcmopt
BEILIECTB Y )XUBOTHBIX. KpoBeHocHast cucteMa u e€ opranbl. KpoBeHOCHas cucTeMa Mmo3BOHOYHBIX
KUBOTHBIX W duenoBeka. Cepire, KPOBEHOCHBIE COCYAbl W KpoBb. Kpyrum KpoBooOparieHusl.
DBOJIIOIIMOHHBIE YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOUW CHCTEMBI MTO3BOHOYHBIX )KMBOTHBIX. PaboTa
cepaua u €€ perymisus.

Beinenenne y opranusmoB. Beinenenue y pacteHmil. BelneneHue 'y  KMBOTHBIX.
CokparurenbHble Bakyosn. Opradsl BeifeneHus. OUibTpaius, CeKperus 1 00paTHOE BCACHIBAHHE
KaK MeEXaHWu3Mbl pPaOOTBI OpraHoB BbiAeNeHUs. CBsA3b TMOJOCTH Telda C KPOBEHOCHOW W
BBIJICINTENIBHOW CUCTEMaMU. BplieneHne y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u ¢pyHKImonupoanue Heppona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amura y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuid U [UCTHI
NpoCTeMINX. 3aluTa y MHOTOKJIETOUHbIX pacTteHuil. Kyrukyna. CpeacTBa MacCUBHOW U
XUMHAYECKOU 3aIUTEI. OUTOHIIUEL.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOU3BOAHBIE. 3alllUTa OpraHu3Ma
oT Oose3neil. MMMyHHass cucrema 4YenoBeka. KIeTOYHBIM W TyMOpaJbHBIA HMMYHHTET.
Bpoxnéuueiii 1 mpruoOpeTEHHBIN crienuduuecknii UMMYHUTET. Teopusl KJIOHAIBHO-CEJICKTUBHOTO
nmmyHnuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI Opranu3MoB. PoJib
BPOKJIEHHOTO HMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUH.

PazgpaxkumocTte M perymsiiuss 'y OpraHu3MoB. Pa3ipakumocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMocTe M perynsuus y pacTeHuid. PocToBble BemiecTBa U MX
3Ha4YEHHUE.

HepBHas cucrema u peduiekTopHas perynsuus y XKUBOTHBIX. HepBHas cucrema u eé
OT/AEINbl. DBOJIIOLMOHHOE YCIOXHEHUE CTPOEHUS HEPBHOW CHCTEMBl Yy JKUBOTHBIX. OTaensl
TOJIOBHOTO MO3ra IO3BOHOYHBIX >KUBOTHBIX. Peduiekc u peduiekropHas ayra. besycrnoBHble u
YCIOBHBIE PEQIIEKCHI.

I'ymMopanbHas peryndauuss W SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M uenoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HUX TOpPMOHBI. JlelicTBME TOpPMOHOB. B3aMMOCBs3b HEpPBHOW U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmumer u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIH,
«bakrepun», «lIpocreiimne», «Opranbl IBETKOBBIX pacTeHUiI», «CUCTEMBI OPTaHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuUCTEMBI»,
«Ctpoenue creds», «CTpoeHHe TMCTOBON MIACTUHKIY, « TKaHU KUBOTHBIX», « CKEJeT YelloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucteman, «/lpixarenbHas cucrteMa», «HepBHas
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cucreMa», «Koxa», «Mplimeunas cucreMa», «BplienurenpHas cucTeMa», «OHAOKPUHHAS
cucreMa», «Crtpoenue MblLb», «MmyHuTeT», «KumeunononoctHeie», «Cxema NUTaHUS
pacteHuii», «KpoBEeHOCHbIE CHCTEMBI O3BOHOYHBIX KUBOTHBIX», «CTpoeHHe ruapbl», «CTpoeHue
iaHapun», «BHyTpeHHee cTpoeHHe I0XKAeBoro uepss», «HepBhas cucrema poid», «HepsHas
cucreMa Jarymku», «HepBHast cucrema npecmbikaromuxcs», «HepBHas cucrema ntuny, «HepsHas
cucTeMa MileKonuTaromux», «HepBHas cucrema yenoBeka», «Peduexcey.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIPENapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHEW, pPaKOBUHBI MOJUIIOCKOB, KOJUIEKLIMM HACEKOMBIX, UIJIOKOXHUX, >KUBbIE
9K3EMIUISAPbl KOMHATHBIX PACTEHUM, repOapuu pacTeHHH pa3HbIX OT/AEIOB, BJIAXKHBIE IPENapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOUHBIX XUBOTHBIX, CKEJIET YEJIOBEKa,
o0OpyJIoBaHUE ISl IEMOHCTPALMU TIOYBEHHOTO M BO3YIIHOTO NMHUTAaHUS PACTCHUH, PacCIICIUICHUS
KpaxMaja 1 OeNKoB MoJ JAeicTBUEM (EpPMEHTOB, 000OPYAOBaHME Ul JEMOHCTpAIMK OMBITOB IO
W3MEPEHUIO0 JKU3HEHHOW EMKOCTH JIETKMX, MeXaHHW3Ma [bIXaTeNIbHbIX JBMKEHHM, MOAEIn
rOJIOBHOT'O MO3ra Pa3jNyHbIX )KMBOTHBIX.

JladopaTopHas padora «/I3yueHue TKkaHel pacTeHHI.

JlabopaTopHas padora «/3y4yeHne TKaHEeH KUBOTHBIX».

JlabopaTopHas pa6ora «/I3yueHne opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOkeHHe U pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecroyioe (BKJIIOYasi BET€TaTUBHOE) U T0JIOBOE. Bubl
0€ecI0JI0ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYIALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmuHoxkenue. IlonoBble KieTkH, WA TaMmeTel. Melo3. Craguum Meiosa.
[ToBenenne xpomocoM B menosze. Kpoccunrosep. buosornuecknii CMbICI Melo03a M IOJIOBOTO
rporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzapoapieBoe pa3sutue. ['aMmeroreHes y xuBOTHBIX. [looBbIe sxene3sl. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KJIeTOK. CiepmaroreHes u ooreHes. CTpoeHUe MOJIOBBIX KIETOK.

OmnonoTBopeHre M 3MOpPHOHAIbHOE pPa3BUTHE KUBOTHBIX. CIOCOOBI OIIIOJIOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanpbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUH
opranu3mMoB. Mopgoeenez — oOna uz enasuwvix npodrem smopuonocuu. Konyenyus mopghoeernos u
mooenu mopgoeeneza. Cramuu >MOpHOreHe3a XKUBOTHBIX (Ha mpuMepe Jsarymku). JpoOieHue.
Tunsl apoOnenus. /Jemepmunuposannoe u HedepmuHuposamwHoe Opobnenue. bracmyna, munvi
onacmyn. OcoOEHHOCTH IPOOJICHHS MJICKOIHUTAIOIIMNX. 3apOJBIIIEBbIE JUCTKH (TacTpPYJISIIHS).
3aknaZKka OpraHoB M TKaHEHd U3 3apOoJbIIIEBBIX JIMCTKOB. B3auMmHOEe BiMsSHUE 4acTeu
pa3BHUBAIOIIETOCs 3apojbliia (IMOpHUOHATIbHAS MHAYKIMS). 3aKiajka IJiaHa CTPOSHUS! KUBOTHOTO
KaK pe3yJbTaT MepapXUyYeCKUX B3aHUMOJICHCTBUN IeHOB. BiusHue Ha SMOpPHOHANIBLHOE pPa3BUTHE
pa3IuYHbIX (PAKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct u paszsutue xuBoTHbIX. [locTamMOpuonanbhelii nepuos. [IpsiMoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ Meramop}o3om y O€ClO3BOHOUYHBIX M TO3BOHOYHBIX >KHMBOTHBIX. buonormueckoe
3HAQUEHHE MPSAMOTrO M HENPSMOTO pa3BUTHUS, HUX pPacOpoCTpaHEHUWE B Ipupoje. Tumbel pocra
KUBOTHBIX. DaKTOPBI PErysslMy pPOCTa KUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHUSL y KUBOTHBIX M 4enoBeka. [lepuonbl oHTOreHe3a uenmoBeka. CTapeHHE U CMEPTh Kak
OMO0JIOTHYECKHE TTPOLIECCHI.

PazmHoxenue u pasputue pacteHuil. ['amerodur u cnopodut. Meiio3 B )KU3HEHHOM LIUKJIE
pactenuil. O6pazoBaHue cnop B Ipolecce Meiiosza. 'amerorenes y pacteHuid. OmiogoTBOpeHUe U
pa3BUTHE pPACTUTEIbHBIX OPraHu3MoOB. JIBOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PAaCTEHHH.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBI PETYISIUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[Hoptpetsr: C. I'. HaBamun, X. [lIneman.
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Tabmuuel n cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THMBI OECHOJIOro pa3MHOXKEHH,
«Pa3MHOXkEHHE XJIAaMUIOMOHAIbI», «Pa3zMHOKEHUE 3BIIICHBD, «PazMHOXEeHHE TUAPBDY, «Meno3»,
«Xpomocombl», «I'amerorenes», «CTpoeHHe SMLEKIETKH U criepMaTo3ona», «OCHOBHBIE CTaIuu
oHTOreHe3a», «IIpsamoe u HenpsiMoe pa3BuTHE», «Pa3BUTHE MaICKOTO KyKay, «Pa3BuTue capaHum»,
«Pa3Butue marymkn», «/IBoiiHOE OIUIOJOTBOPEHHE y LIBETKOBBIX pacTeHuil», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JIBYAOJIBHBIX PACTEHUI», «KM3HEHHBIM LUK MOPCKOM KamycTbl», «’KU3HEHHBIN
LUK MXay, « KHU3HEHHBIN UKII MAOPOTHUKAY, < KU3HEHHBIN [IUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENaparhbl sIMIEKIETOK U CIEePMaTO30UI0B,
Mozenb «L{uKI1 pa3BUTHUS JIATYLIKIY.

JladbopaTtopHass pabora «l3ydeHwe CTpPOEHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax.

JladbopaTopHasi pa6ora «BbIsBiIeHHE TNPU3HAKOB CXOJACTBA 3apOJbIIIEeH TO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXKEHUS BBICIITUX PACTCHUN.

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M HI3MEHYHMBOCTH OPraHM3MOB

Wcropus craHOBIIEHUS U pa3BUTUS T€HETUKH Kak HayKu. Pabotel I'. Menaens, I'. ne ®@puza,
T. Moprana. Ponb oTedecTBeHHBIX Y4€HbIX B pa3BuTuu reHetuku. Padorel H. K. Konsnosa, H. U.
BasunoBa, A. H. bemozepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeera-
Pecosckoro.

OCHOBHBIE TE€HETUYECKHE TOHATHS U CHUMBOJIBI. [ OMOJOTHYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHbl, aJbTePHATHBHbIE MPU3HAKH, JAOMUHAHTHBIA M pPEIECCUBHBIM TNPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, YMcTas JHMHUS, TUOpUAbI, TeHOTUl, (eHoTun. OCHOBHBIE METO/Abl TE€HETUKU:
rUOPUA0TIOrMUECKUN, ITUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETHUECKHH.

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduna kak 00bEKT TCHETHYECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBoiii 3aKkoH MeHens — 3aK0H equHO00pa3us rudpuI0B
nepBoro nokosienus. [IpaBuiio nomuHupoBaHusi. Bropoil 3akoH MeHaenss — 3ak0H paclleyieHus
npu3HakoB. LluTonoruyeckre 0CHOBbI MOHOTHOPUTHOTO CKpeluBaHus. ['unoresa 4iucToTh raMer.

AHanuzupyrolee ckpemuBanue. [I[poMexxyTouHblil Xapakrep HacienoBaHus. Pacuieruienue
MIPU3HAKOB IIPU HETIOJIHOM JIOMUHHUPOBAHUMU.

JluruOpugHoe ckpemuBaHWe. Tpetwidi 3akoH MeHmens — 3aKOH HE3aBUCHMOTO
HacJe0OBaHUs MpU3HaKoB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKpEIIMBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pa6otel T. Moprana. CueniieHHOe HaclieJJOBaHHe
IF€HOB, HAPYILICHHE CLIETUICHHUS] MEX /1y FTeHaMH. XPOMOCOMHAs TEOPHUS HACIIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIA MEXaHU3M OINPENEIICHHs I0Ja. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. l'OMOramMeTHnlii M TreTeporaMeTHblil moi. ['eHeTndeckass CTPYKTypa MOJIOBBIX
xpoMocoM. HaciienoBanue npu3HaKoB, CLEIICHHBIX C ITOJOM.

I'enotun kak wnenoctHas cucreMa. IlmedoTponuss — MHOXKECTBEHHOE JECWCTBUE TEHA.
MHOK€ECTBEHHBIM  ajulenu3M. BzanMmonelcTBue HEaUIENbHBIX TE€HOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tosmmepust.

I'enernueckuii KOHTPOJIb Ppa3BUTHS PACTEHUH, JKMBOTHBIX M 4YEJIOBEKa, a TaKke
(U3MOJIOTHYECKUX MPOLIECCOB, MOBEAECHUS U KOTHUTUBHBIX (DyHKIMH. ['eHeTHUecKne MeXaHU3MBbI
CUMOHMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — MAapa3sUT» U «XO35IMH — MHUKPOOHOMY.
I'eHeTnueckue acmeKThl KOHTPOJS M W3MEHEHMs HaclleICTBEHHOW MH(OpPMALUMU B MOKOJIECHHUSIX
KJIETOK Y OPraHU3MOB.

JdeMoHcTpanuu
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IToptpersr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBblif 1 BTOopoil 3akoHbl Mennens», «Tpetuii 3akoH MeHens»,
«AHanuzupyollee ckpeluBanue», «HenomHoe nomuHupoBaHue», «CLENIEHHOE HACIEI0BaHUE
MPU3HAKOB Yy Jpo3oduibly, «['eHeTnka monay, «Kapuotun demosekay, «KapuoTun apo3oduisn,
«Kapuotun ntuub», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIEiCTBUE T€HOBY.

OO6opynoBanue: MOJENb IS JIEMOHCTPAIlMH 3aKOHOB €IMHOO0Opa3us TMOPUIOB TIEPBOTO
IIOKOJIEHUSI W pacUICIUIEHUs IpPU3HAKOB, MOJEIb MJIs JEMOHCTpAlMM 3aKoHa HE3aBHCHMOIO
HaCJIEJOBAaHUS MPU3HAKOB, MOJENb JJI JEMOHCTPALMU CLEIJIEHHOIO HACJIEI0BaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «lI3yueHue pe3ynbTaTOB MOHOTMOPUAHOIO CKPELIMBAHUA Y
TPO30(QHITBI».

IIpakTnueckas padGora «/3ydyeHue pe3yabTaTOB JIUTHOPUAHOTO CKPELIMBAHUSA Yy
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHotuma W cpenpl npu  ¢GopmupoBaHuu (eHotuna. HM3MeHUMBOCTH
npuzHakoB.  KadecTBeHHbIE M KOJMYECTBEHHBIE  NpPHU3HAKW.  BUIBI  W3MEHYMBOCTHU:
HEHACJIEICTBEHHAs ¥ HACJIEICTBEHHAS.

MoaundukanmoHHass U3MEHUMBOCTh. Poyib cpeasl B (OpMHUPOBAHUM MOAM(PUKAIMOHHON
n3MeHunBocTH. Hopma peakuuu mnpusHaka. BapuanumoHHbslil psa v BapuauuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW W3MEHUYUBOCTH.

l'enoTununueckas wu3MeHYMBOCTh. (CBOWMCTBA TI'€HOTHUIIMYECKOW W3MEHUMBOCTH. Buasl
T€HOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatnBHAsT M3MEHUYMBOCTh. MeH03 W TIOJIOBOM TPOIECC — OCHOBa KOMOWHATHBHOU
M3MEHUYUBOCTH. PoJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3/IaHUM F€HETHYECKOT'0 pa3HOOOpas3us B
npezesax OJHOrO BUAA.

MyranyoHHass W3MEHYMBOCTb. Buapl Myranuii: TeHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W HHAYLIMPOBAHHBIE MyTauuu. SnepHble W LUTOIVIA3MATUYECKUE MYTALlUU.
ComaTuueckue ¥ TMOJOBble MyTanuu. [IpuymMHBl BO3HUKHOBEHHMS MyTaluid. MyTareHsl W X
BIIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTALMOHHOIO IPOLECCa. 3aKOH TOMOJIOTMYECKHUX
psanoB B HacieAactBeHHOM wu3meHunBocTH (H.M. BaBunoB). BHesjepHas W3MEHUHMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 35NULEHOMUKA, pPOIb ONUSEHEMUYECKUX (HaKmopos 6 HaAciedo8aHuu u
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmuer u  cxembl: «Buabsl u3MeHUHBOCTHY, «MoaudukanuoHHas HW3MEHUYHUBOCTDHY,
«KoMOuHaTHBHAS M3MEHUUBOCTHY, «Melo3y», «OmnonoTBopenuey», «I'eHeTnueckue 3abofieBaHUs
yesoBeKay, «Bunbl myranuii».

O6opynoBaHue: JKUBble W TepOApHBIE SK3EMIUISPbl KOMHATHBIX PACTCHUM, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MCHUYHBOCTH.

JlabopaTtopnass  pabGora  «McciemoBaHue — 3aKOHOMEpPHOCTEH — MOAM(PUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapralMOHHOIO psAJia M BApUAIMOHHOW KPUBOW.

IIpakTnyeckas padora «Myrauu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTnka yesioBeKka

Kapuotun wenoBeka. MexayHapoaHas HOporpaMma HCCIEIOBAaHUS T'€HOMa 4YeJlIOBEKa.
MeTopl M3y4eHUs] TEHETUKH 4YelOBEKa: T'eHEalOTWYECKUM, ONM3HEIOBBIN, IHUTOT€HETHYECKUIA,
MOMYJALMOHHO-CTATUCTUYECKUN,  MOJIEKYIApHO-TeHeTH4Yeckuii. COBpPEMEHHOE  OIpeAesieHHue
TE€HOTHIA: MMOJHOT€HOMHOE CEKBEHHUPOBAHME, T€HOTUIIMPOBAHUE, B TOM uuciie ¢ nomouibio [T1[P-
aHanu3a. HacrnencrBeHHble 3a00s1eBaHus 4YelloOBeKa. [ eHHBIE M XpOMOCOMHBIE OOJIE3HH YellOBEKa.
bone3nn ¢ HacneACTBEHHOW MpPEAPACHONOKEHHOCThIO. 3HAYEHUE MEIULMHCKOM TEHETHKU B
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NPEJOTBPAICHUH M JICYCHUH TEHETHYECKuX 3a00JieBaHMI denoBeka. MenuKo-TeHEeTHUECKOe
KOHCyJbTHUpoBaHue. CTBOJIOBbIE KJIETKU. [IOHATHE «T€HETUYECKOro rpy3ay. DTHUUECKUE ACIEKTHhI
MCCIIeIOBAaHUH B 00JIACTH pEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl MOBBIMICHHONW YYBCTBUTEILHOCTH 4YEJIOBEKa K (U3UYCCKOMY U
XMMHUYECKOMY 3arpsi3HEHUIO OKPYXKAIOLIEH cpelibl. ['eHeTnueckas npeapacioyioKEeHHOCTh YEJI0BEKa
K I1aTOJIOTHSIM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotunm denoBekay», «MeTonpl M3YyYCHHS TCHETUKH YEIOBEKAy,
«["eneTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHATIU3 POJOCIOBHON».

Tema 15. Cestexkniusi oOpraHu3smMoB

JlomecTukanusi M CeNeKIus. 3apoKJICHHUE CeNIeKIIMU W jJoMecTukanuu. Yuenwe H. U.
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooOpa3us KyJIbTypHBIX pacTeHui. Ponb cenexuuu B
CO3JaHUU COPTOB PACTEHMM U MOPOJ KUBOTHBIX. CopT, MOpoAda, ITaMM. 3aKOH TOMOJIOTMYECKUX
psAI0B B HacineACTBeHHOM m3MmeHuuBocTM H. . BaBumioBa, ero 3HaueHue Uil CEIEKIMOHHOM
paboTHI.

MeTtoibl ceneKIMOHHON paboThl. VIcKycCTBEHHBIM OTOOp: MAacCcOBBIM U MHAWBUYaIbHBIM.
Otanbl KOMOWHAIMOHHOM cenekiuu. lcneiTanne mnpousBoguTenel mo moTtoMcTBy. OTOOp MO
TeHOTHUITY C MOMOIIBIO OLEHKH (PEHOTHIAa MOTOMCTBAa U OTOOP MO T'€HOTHUITY C MOMOILBIO aHalIn3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CeNeKIMOHHOM paboTel. PammanvoHHBIN U
XUMUYECKUA MyTareHe3 Kak WCTOYHUK MYTallMid y KYJIBTYPHBIX (OPM OpPraHU3MOB.
Hcnonp30Banre TEHOMHOTO PENAaKTHPOBAHMS U METOJOB pekoMOmHaHTHRIX JIHK mms momyuenus
HCXOJIHOTO MaTepuana JJisl CeIeKINH.

[Tonydyenne  monmmuionzoB. BuyrpuBmmoBas  ruOpuamsaius.  BiIM3kopoacTBeHHOE
CKpelllMBaHUe, UK UHOpuAUHT. HepoacTBeHHOE CKpeluBaHue, Ui ayTOpuIuHr. I'erepo3uc u ero
npuurHbl. Vcnonb3oBanue rereposuca B cenekuuu. OtmanéHHas rubpuausanus. [Ipeogonenue
Oecrioius MEXBHUAOBBIX THOpHIOB. JloCTHKEHUs] CEeNeKUUU pPacTeHUN M KUBOTHBIX. «3enénas
DesonoYuUsL».

CoxpaHeHHEe W HM3y4YEHHE TEHETHYECKHUX PECYPCOB KYIbTYPHBIX PACTEHUH M HUX JUKUX
poauyeit uisi co3JaHusl HOBBIX COPTOB U THMOPHJIOB CEIIbCKOXO3SIIICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YNnpasieHue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHDBIX 8 YEJISAX VIYUUEHUS CYUeCMBYIOWUX U CO30AHUSA HOBBIX NOPOO, JIUHULL U KPOCCO8, 8 MOM
yycne ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, NepedosbiX uoeu u
NnepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanun

[Hoptpertsr: H. . BaBuios, . B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykpsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuier 1 cxembl: «L[eHTpBI MPOUCXOXKICHUS U MHOTO00pa3us KyJbTYPHBIX PacTECHHUII,
«3aKOH TOMOJIOTUYECKHX pAJIOB B HACJIEICTBEHHOW HW3MEHYMBOCTH», «METOIbI CEeNeKIn»,
«Otnanénnas rudbpuanzanusy, «MyrtareHesy.

JlabopaTopHas pabora «/I3ydyeHue COpTOB KyJbTYPHBIX PACTEHUH M MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yueHrne METOJIOB CEJIEKIIUU PACTEHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHui».

Jkcekypeusi «OCHOBHBIE METOABI M JOCTHIKEHHUS CENEKIUU PACTeHHH U KUBOTHBIX (B
1abopaTopHI0 arpOyHUBEPCUTETA)Y.

Tema 16. BuoTexHo10rusi H CHHTeTHYeCKasi 0M0JIOTHA

OOBEeKTHI, HCIONBb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE W TKAHEBBIC KYIBTYPHI,
MUKpPOOPTraHU3MBI, MX XapakTepucTuka. TpaaullMoHHas OHOTEXHOJOTHs: XjeOomedeHue,
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MOJIy4eHHUE KHCIOMOJIOYHBIX IMPOAYKTOB, BHHOJenue. MukpoOuonorudeckuii cunre3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TeXHOJIOTUH. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJOTMH UM UHCTPYMEHTOB  LIEJICHANIPaBICHHOTO  M3MEHEHMs U
KOHCTPYMPOBaHHUSI TEHOMOB C LIEJIbIO MIOJIyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB, COJEpXKAIIUX HE
BCTPEYAIOLIUECS B IPUPOJIE ONOCUHTETUYECKHUE TTYTH.

Kiterounas unmxeHepus. MeToapl KyJbTypbl KIETOK M TKAaHEW PACTEHMH M KUBOTHBIX.
Kpuobanku. Comarnyeckas THOpuAM3anus W coMmaTthdeckwii smOpuorenes. lcmonbzoBaHue
rallOuJIOB B CEIEKUUU pacTeHuil. [lonyuenue moHoOKnOHANbHBbIX anmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NOIUKIOHATbHBLIX aHmumen 6 meouyune. VICKycCTBEHHOE OIIOJJOTBOPEHHUE.
PexkoHceTpyKLus SIMIEKIETOK U KIOHUPOBAHUE KMBOTHBIX. METOJ TpaHCIUIAHTALMK SJEp KIETOK.
Texnonocuu  0300po6neHUsA,  KYIbMUBUPOBAHUS U MUKPOKIOHAILHO20 — PA3ZMHOJICEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpOMOCOMHAsI U TeHHasl MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha M KOHCTPYMPOBAHUE
pexomObunantHeiX JIHK. Cozoanue mpanceennvix opeanusmog. JIOCTHKEHUS W TNEPCHEKTUBBI
XPOMOCOMHOM U T€HHOHN MHKE€HEPUU. DKOJIOTHUECKHUE U AITUYECKUE POOIeMbl FTeHHON MH)KEHEPHH.

Memununckue 6uorexHosioruu. I[loctrenomuas nudposas menununa. [TIP-muarHoctuka.
MeTaboJIOMHBIN aHAIW3, TEHOLIEHTPUYECKUM aHajIu3 MpPOTeoMa YeJoBEKa IS OIEHKU COCTOSHHS
ero 3710poBbs. Vcnonabp3oBaHue CTBOJIOBBIX KJeTOK. TapreTHas Tepamus paka. 3 D-OnonmxeHepus
Ui pa3paboTku (yHIAMEHTATbHBIX OCHOB MEAMLUMHCKHUX TEXHOJIOTHH, CO3/IaHUS KOMIUJIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJIOTUH TPEXMEPHOro OHONMPUHTHHra M ckapoJIUHTa Ui perieHus
3a7a4 MePCOHATM3UPOBAHHON METUIIHHBI.

Co3manrie BEKTOPHBIX BAaKIMH C IIENIBbI0 OOeCTeueHUss KOMOWHHUPOBAHHOM 3allUTHI OT
Bo3Oynuteneit OPBU, ycraHoBieHne MOJEKYISIpHBIX MexaHH3MOB (yHkiuoHupoBanus PHK-
coJiepKallliX BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMAacHbIE 3a00JIEBaHUS YEIIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

Tabmuuel u  cxemsl:  «Vcnonap3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KileTouHas nHmxeHepusa», «l 'eHHas HHKCHEPUSD».

IIpakTuyeckasi padora  «/3yuenue oObekTOB  OmorexHosorum».  «llomyuenue
MOJIOYHOKHCJIIBIX IIPOLYKTOBY.

JkcKkypeust «bHOTEXHOJOTHST — Ba)KHEHIIAs MPOM3BOJUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)».

IIpakTyeckasi 4acTh MPOrpPaMMBL.

JlaGopaTopHbie pabOTHI
No Tema L{enb npoBeaenus 1abopaTopHOit pabOTHI
1 «OO0HapyxeHHne GeNKOB ¢ MOMOIIBI0 3aKpeIieHUE U IPOBEPKa 3HAHUH U YMCHHI
Ka4eCTBEHHBIX PEAKIIUI) yyaImxcs
2 «HccnenoBanre HyKJIEMHOBBIX KUCIOT, YCBOEHHE HOBBIX 3HAHUH, UILTIOCTPAIUS
BBIJICTIEHHBIX U3 KJIETOK Pa3IHMYHbIX M3y4aeMoro MaTepuana
OpPTaHU3MOB»
3 YCBOEHHE HOBBIX 3HAHUH, UILTIOCTPAIUS
«HccnenoBanue miasmMonu3a u
JeTNIa3MOJTN3a B PACTUTENBHBIX KIETKAX)» M3ydaeMoro Matcpuaia
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«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX

YCBOCHHUC HOBBIX 3HaHHﬁ, HIUTIOCTpanusa
HN3y4yacMOoIo Marcpurajia

OpraHU3MOB»
5 «M3ydyeHne KaTaIuTU4ECKON aKTUBHOCTH YCBOEHUE HOBBIX 3HAaHUH, WILIIOCTpaLUs
¢)epMeHTOB (Ha IMpuUMEpe aMuJia3bl NN H3y4aeMOTI0 MaTepuaja

KaTasasbl)».

6 «3yueHne GpepMEeHTATUBHOTO YCBOEHHUE HOBBIX 3HAHUH, WIITIOCTpaIUs
pacllerneH s IepoKCuaa BOAOPoa B M3y4aeMoro mMaTtepuaia
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

7 YCBOEHHWE HOBBIX 3HAHUH, HILTIOCTPAIUs

«CpaBHeHue npo1eccoB GOoTOCUHTE3a U
XEMOCHHTE3a% M3y4aeMoro MaTtepuaia
8 3aKpEIUICHUE U TPOBEPKA 3HAHUI U YMEHU U
«CpaBHEHHUE MPOIIECCOB OPOKEHUS U
JIBIXaHUS yHamuxes
9 YCBOEHWE HOBBIX 3HAHUH, HILTIOCTPAITUS
«3ydeHre XpoMOCOM Ha TOTOBBIX

MHKPOTIETApATax» U3y4aeMoro mMaTepuaia

10 | «HaOmroneHne MuTO3a B KIIETKaX KOHIHMKA YCBOEHHWE HOBBIX 3HAHUH, HILTIOCTPAITUS
KOpellKa JiyKa (Ha TOTOBBIX M3y4aeMoro Marepuaia

MUKpOTMpernaparax)»

11 YCBOEHHE HOBBIX 3HAHUH, HILTIOCTPAITUS
«M3yueHue TKaHel pacTeHU M3y4aeMoro MaTepHana

12 YCBOEHHWE HOBBIX 3HAHUH, HILTIOCTPAITUS
«M3yueHue TKaHel )KUBOTHBIX) M3y4aeMoro MaTepHana

13 YCBOEHHUE HOBBIX 3HAHUH, WITIOCTpALUs
«I/I3yquI/Ie OpraHOB LIBETKOBOI'O paCTCHUS) U3y4yaeMoOro MaTepuaia

14 YCBOEHHUE HOBBIX 3HAHUH, WITIOCTpaLus

«M3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIpENapaTax» M3y4aeMoro Marepuana
15 3aKpeIUIeHUE U MPOBEPKA 3HAHUN U YMEHUM
«BpIsiBJI€HHE TPU3HAKOB CXO/ICTBA
3apO/IbIlEel MO3BOHOYHBIX )KUBOTHBIX) yHamuxces
16 YCBOEHHUE HOBBIX 3HAHUH, WILTIOCTpaLus
«CTpOoeHHe OPraHOB Pa3MHOKEHHUSI BBICILIUX

pacTeHmity M3y4aeMoOTIo Marepuania

17 YCBOEHHUE HOBBIX 3HAHUH, WILTIOCTpaLUs

JIabopatopHas pabota «/{po3oduia kak

00BEKT TeHETUYECKUX UCCIICIOBAHUID) H3ydaeMoro Matepuaia

18 «MccnenoBanne 3akOHOMEPHOCTEM 3aKpeIUIeHUE U MPOBEPKA 3HAHUN U YMEHUM
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. yuaImxcs
[TocTpoeHne BapuallMOHHOTO psifa U

BAPUALIMOHHON KPUBON»
19 | «/M3ydenue cOpTOB KYJABTYPHBIX PACTCHHUH U YCBOEHHUE HOBBIX 3HAHUH, MILTIOCTpALUs

IopoJa JOMAIIHUX JKUBOTHBIX»

16



M3y4aeMoro MaTtepuaia

20 YCBOEHHE HOBBIX 3HAaHUH, WILTIOCTpAIIHS
«3yueHne METO0B CENEKIMU PACTCHHIN M3y4aeMOro MaTepHana

[IpakTnueckue paboThI

1 «3yueHne MeToI0B KJIETOUHOW OMOJIOTUU YCBOEHHE HOBBIX 3HAHUH, WITIOCTpALUs

(xpomatorpadusi, anexkrpodopes, U3y4aeMoro Marepuasia
maddepeHnnanbHOe HeHTPUPYTrHpOBAHHIE,
[I1IP)»

2 YCBOEHHE HOBBIX 3HAHUI, NIUTIOCTpALIMs
«M3yyeHne cBOMCTB KIETOYHOW MEMOpaHbD» M3y4aeMOro MaTepHana

3 «MA3yueHue NBHKEHHS HTOMIA3MBI B YCBOEHHE HOBBIX 3HAHUI, NIUTIOCTpALIHs
PaCTUTEIBHBIX KJIETKaX» H3yHaeMoro Marepuana

4 YCBOEHHE HOBBIX 3HAHUH, NILTIOCTPAIIHS
«Co3zanue MoJieNn BUpyca» M3y4aeMOro MaTepuana

5 YCBOEHHE HOBBIX 3HAHUI, MILTIOCTpALIHS

«M3ydenne pe3yapTaToB MOHOTHOPHIHOTO

CKpEITUBaHUS Y APO30 (PHITBI M3y1aeMOro MaTepuaa

6 «3y4enne pe3yIbTATOB TUTHOPHIHONO YCBOCHHE HOBBIX 3HAHUH, HIUTIOCTPALUs
CKpELIMBaHUA y APO30(PUIIBI» H3yHaeMoro Matepnaia

7 «MyTarmun y 1po30huis (Ha roTOBBIX YCBOECHHE HOBBIX 3HAHUH, WIUTIOCTPALIMS
MHKPOTIPENapaTax)» M3y4aeMOoro MaTepuaia

8 YCBOCHHE HOBBIX 3HAHUH, HIUIIOCTPALUs
«CocTaBieHUE U aHaJIU3 POAOCIOBHOI M3y4aeMoro MaTepuaia

9 YCBOCHHE HOBBIX 3HAHUH, HIUIIOCTPALUs
«lIpuBuBKa pacTCHHID U3y4aeMOro Marepuaia

10 «M3yduenue 00beKTOB OMOTEXHOJIOTUI YCBOCHME HOBBIX SHAHHH, HITIOCTpatii
«[lony4yeHre MOJIOYHOKHUCIIBIX IIPOJLYKTOB. H3ydaeMoro Matcpuaia

11 KVIIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIONMOHHBIX NPeACTABJICHHNA B 0H0I0THH
OpomonnonHas teopus Y. lapeuna. [Ipennocbuiku BOZHUKHOBEHUS JapBUHHA3MA. JKU3Hb 1
Hay4dHas JaedareinbHocTh Y. /lapBuHa.
JIBMOKyIIME CUITBI 3BOMTIOLMY BUI0B 10 Y. /lapBHHY (BBICOKast HHTEHCUBHOCTh Pa3MHOKEHUS
OpraHu3MOB, HACJEICTBEHHAas M3MEHUYMBOCTh, OOpbh0a 3a CyIIEeCTBOBaHHWE, €CTECTBEHHBIH U
UCKYCCTBEHHBIN 0TOOD).
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Odopminenue cuaTeTnyeckoir Teopun sBomonun (CTD). HeliTpanbHas TeOpHsi IBOJIOIHH.
CoBpeMeHHas 3BOJIONMOHHAS OWOJIOTHS. 3HAYEHUE HBOJIOINHOHHONW TEOpHH B (POPMUPOBAHUH
€CTECTBEHHO-HAay4YHO! KapTUHBI MUpA.

JdeMoHcTpanuu

[loptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Krosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxembr: «Cucrema >xuBoil mpupoasl (no K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (o Jlamapky)», «Mexanusm (GpopMupoBaHUS MPHCIIOCOOICHUN Yy PACTEHUN W KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsusi Y. Jlapsuna», «Haxoaku Y. lapBunay,
«Dopmbl O0pBOBI 3a cymecTBoBaHHE», «I[loponasr Tomybeit», «MHOTOOOpa3ne KyabTYpHBIX (Gopm
KarmycTel», «lloponel nOMamHUX JKUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHIOB (o Y.
HapBuny)», «Cxema COOTHOIIEHHS MABWXKYIIUX CHUJI 53BOJIOLUNY», «OCHOBHBIE MOJOKEHUS
CUHTETUYECKOHN TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Boonus 4 eé pe3yJbTaThl

[Monynsiuust kak dsjaeMeHTapHas eauHuIa 3BotouU. COBpPEMEHHbIE METOJbl OILIEHKH
TeHETUYECKOTO pa3HOO0pa3usl U CTPYKTYpbl momyisiuil. Vi3MeHeHne reHopoHaa MOMYISIIMKY KaKk
AJIEMEHTAapHOE DHBOJIIOLIMOHHOE SBJIEHHE. 3aKOH TeHeruyeckoro pasHoBecust [[x. Xapau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPbl (IBMXKYIIME CHJIBI) SBOJIONMHM. MYyTallMOHHBIN Mpolecc.
KoMOunaTiBHas u3MeHYMBOCTh. J{peiid reHoB — citydaliHble HEHANpaBiIeHHbIE U3MEHEHUS YacTOT
ajteneit B momyisiusax. D¢dekt ocHoBatens. IDgdgexm Oymoiiounozo eopaviwka. CuudiceHue
2EHeMUYecKo20 pasHoobpasus: npuuunvl u cireocmsus. llpossnenue s¢gexma Opetigpa eenos 6
oonbuwiux U manvlx  nonyrayusx. Murpanun.  M3onsuus  nomynsuuii:  reorpaduyeckas
(mpocTpaHCcTBEHHAs ), OHMoJIoTHUecKast (pernpoyKTUBHAS).

EcrectBennsiii oTOop — Hampapisitonuii  gaktop s3Bosommu. DOpMBI  €CTECTBEHHOTO
oTOOpa: NBIKYIIMKA, CTAOMIM3UPYIOMINUMA, pa3pbiBatonuil (au3pyntuBHbIN). [lonoBoi oT6op.
Bo3HHKHOBEHME U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OpPraHU3MOB Kak pe3yabTaT MHUKPOIBOMIONMHU. BoO3HHKHOBEHUE
MpUCTIOCOOTEHUH y opraHnn3MoB. ApomMopdo3bl u uanoagantauu. [IpuMepsl TpucocoOIeHnt y
opranu3MoB:  Mopdoiiorndecknue,  (QU3UOJOTHUYEeCKHe, OHOXMMHUYECKHE,  IOBEJCHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOJIOIHH.
WM3onsuuss — ximrodeBod  aktop BupooOpazoBanus. Ilyrm u  cmocoOGbl  BuA00OpazoBaHUS:
ajutonatpudyeckoe  (reorpaduueckoe),  CHUMIATpUYECKOe  (IPKOJOTHYECKOE), «MTHOBEHHOE)
(monurutonan3zanus, rudpuanzanus). JJIuTeIbHOCTb SBOIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3HsL.

Ponp oaBomionmoHHON OMONOrMM B pa3pabOTKE HAy4YHBIX METOJIOB COXPaHEHUs
O6uopazHooOpaszus. MHKPOIBOMIONMS M KOABOJIONUS MApa3UTOB W HUX XO03sieB. MeXxaHU3MbI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U c11OCcOObI OOpBOBI ¢ HEll.

JdeMoHcTpanun

[Toptpersr: C. C. UeTBepukos, . Maiip.

Tabnuuer u cxembl: «MyTallmOHHAs U3MEHYMBOCTHY, «[lOMyNnsAlMOHHAs CTPYKTYpa BUAA»,
«Cxema mposiBieHHss 3akoHa  Xapau—BaitOepra»,  «/IBwkymue  cuiIbl  3BOJIOLUNY,
«OKoJorHuecKass H30JIIMd  TONMyIsiuuid  ceBaHCKOM  Qopenm», «l'eorpaduyeckas H3OIALMS
JMCTBEHHUIBI CUOMPCKOM W JIMCTBEHHUIIB JaypcKoit», «IlomynslnuoHHbIE BOJHBI YMCIEHHOCTH
XUIIHUKOB M KepTB», «Cxema JAEHCTBUS €CTECTBEHHOTro ot1bopa», «Popmbl OOprObI 32
CYIIECTBOBAHHEY, «uaycTpuanbHbIi MEJIaHU3M», «Kussie HCKOTIaeMbIe»,
«IToxpoBUTENBCTBEHHAsT OKpacka KHBOTHBIX», «lIpenynpexmaromas oKpacka KHBOTHBIX»,
«Pu3nonornyeckue amantaun», «lIpucrnocoOneHHOCTs OPraHU3MOB M €€ OTHOCHUTEJIBHOCTBY,
«Kpurepun Buga», «Buael-nBoitnukm», «CTpykTypa Buaa B npupojae», «CrocoOsl
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BUj00Opa3oBanus»,  «leorpapuueckoe  BuAooOpasoBaHue  TpEX  BHJOB  JIAHABIIICH,
«JKO0JIOTUYECKOE BMJI000pa3oBaHWe BUAOB cuHMIY, «llonumuonasl pacrenuit», «KamyctHo-
peAeUHBINA THOPUIY.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUICKIMH HACEKOMBIX, yydesia NTHIl U 3BEper C
IpUMEpaMU PA3IUYHBIX MPUCIOCOOJICHUH, Yydeda MNTUI[ U 3BEepell pasHbIX BUJOB, Tepbapuu
pacTeHuil OIM3KUX BUAOB, 00Pa30BABIIUXCS PA3TMYHBIMU CIIOCOOAMHU.

JladopaTopHas padora «BplsiBIeHHE U3BMEHYUBOCTH Y OCOOEH OJTHOTO BUJIA».

JlaGopaTtopunas padora «/3ydeHue apoMopdo30B M HUAMOATANTANUN y pPACTCHHHA U
KUBOTHBIX»

JladbopaTtopnas padora «lIpucrnocoOneHuss OpraHu3MOB HM HUX OTHOCUTEIbHAs
11eIeCO000Pa3HOCThY.

JlabopaTopnas pa6ora «CpaBHEHHE BUOB 10 MOPHOJIOTUYECKOMY KPUTEPHIO).

Tema 3. Makpo3Bo/onusi M e€ pe3yJibTaThbl

Metopl U3yueHus: MakpolBoJouru. [laneoHTonornueckre MeTO bl U3yUEHHs IBOJIIOLIUH.
[IepexonHbie popMBbl U GUITOTEHETUYECKUE PSIJIbI OPTraHU3MOB.

buoreorpaduueckue metopl n3ydenus sBomonuu. CpaBHeHue (iaopsl U payHbl MAaTEPUKOB
1 ocTpoBOB. buoreorpaduueckue odnactu 3eMiu. Buapl-sHIEMUKH U PETUKTHI.

OMOpPHOJIOTHYECKHE UM CPAaBHUTEIBHO-MOP(OJIOTUYECKHE METO/Ibl H3YYEHHS! HSBOJIIOIHH.
I'eneTnyeckne MeXaHU3Mbl 3BOJIIOLNUN OHTOTEHE3a M TOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMosornuHbple U aHAJNOTUYHBIE OpraHbl. PymuMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIspHO-
reHeTHu4YecKue, OMOXMMUYECKHEe U MaTeMaTHUYEeCKUe METO/Ibl N3YUEHUs HBOJIIOIMU. ['OMOJIOTHYHbIE
reHbl. COBpeMEeHHbIE METO/Ibl TOCTPOEHUS (PUIIOTE€HETUYECKUX JEPEBHEB.

XPOMOCOMHBIE MYTAIlMH U 3BOJIIOIHS T€HOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBuiia) dBoJtoUHA. [ [punyun cmenwvt ynxyuti. HeobpatumMocTtsb
HBOJIIOLIMM. AZANITHBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIHN.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mrosnep, J. ['ekkens.

Tabmuupl 1 cxembl: «DUIOTCHETHUECKHUHN DS JIOMIAAN», «APXEONTEPUKCY, «3BEpO3yObIe
amepel», «Crerouedansl», «PuHnopurs», «CeMeHHbIE NaNOpOTHUKWY, «buoreorpapuueckue
30HBl 3emun», «/peiidp KoHTHMHEHTOB», «Penukrel», «HaudanbHble cTaguu >MOPHUOHAIBHOTO
Pa3BUTHs NO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTHMYHBIE M aHAJOIMYHBIE OpraHb», «PyIuMeHTBI,
«ATaBU3MBI», «XPOMOCOMHblE HAOOpbl ueJOBeKa M UIMMIIAH3e», «lJ1aBHbIE HalpaBlICHUs
3BOJIIOLUNY, «O01I1Ee 3aKOHOMEPHOCTH IBOJIFOLIUI.

OO6opynoBaHue: KOJUIGKLUH, repOapuy, MYJSDKM HCKONAEMbIX OCTATKOB OPIraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, AHAJIOTWYHBIX, PYAMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIMH
HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BuTHE »KU3HU Ha 3emuie

Hayunble rumoTe3sl HPOUCXOXKAEHUS KHM3HM Ha 3emiie. AOHOreHe3 U NaHCIEPMHS.
JloHay4Hble MPEACTABIEHUS O 3apOXKACHUM >KU3HU (KpeanuoHusM). [umore3a MOCTOSHHOTO
CaMO3apOXK/JICHUs KU3HU U e€ ompoBepxeHue onbitaMu @. Penu, JI. Cnamnanuanwu, JI. Iactepa.
[IpoucxoxaeHue >xu3HU U acTpoOUOJIOTHS.

OcHOBHBIE 3Tanbl HEOpraHuveckoil sBostonuu. [lnanerapHas (reosorudeckas) 3BOJIOLUS.
Xumuueckasi 3BOTIONNA. AGMOTeHHBIM CUHTE3 OPraHUYeCKUX BEIIeCTB M3 HeOpraHndeckux. OmbIT
C. Mumiepa u I'. FOpu. O6pa3zoBanue nonumepoB U3 MoHoMmepoB. KoanepBatHas runoresa A. .
Omnapuna, runote3a nepsuyHoro OynpoHa JIkx. XongeiHa, reHernyeckas runotesa . Ménnepa.
Pu6osumer (T. Yek) m rumoreza «mupa PHK» V. T'unbepra. dopmupoBanue MmemOpaH u
BO3HMKHOBEHHE ITPOTOKIIETKH.

HUctopusa 3emnum u  Mertonsl €€ wu3ydeHus. lckomaemble oOpraHM4eckue OCTaTKH.
I'eoxponosorust u  e€ Meronpl. OtTHocuTenbHass W aOCOJIIOTHAsE  TEOXPOHOJIOTHS.
I'eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIBI, FTOXH.
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Hauanbnble 3Tanel opraHnyeckoil 3Bosirouuu. llosiBiieHHE W 3BOMIOLMS NEPBBIX KIETOK.
OBomroiusi  Merabonu3Ma. Bo3HHKHOBeHHE TIepBBIX 3kocucTeM. COBpeMEHHBIE MHKPOOHBIE
OMOTUIEHKHM KaK aHaJor MepBbIX Ha 3emiie coolmecTB. CTpoMaTonauThl. [IpOKapHOTHI M1 3yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). IBOJIOLUOHHOE IPOUCXOKICHUE BHUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpraHuU3MOB.  BO3HHKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATaITBI 3BOJIIOIUY BRICITNX pacTeHnid. OCHOBHBIE apoMOpdo3bl pacTeHui. Brixon
pactenuid Ha cymy. [losiBleHHe CHOpPOBBIX pacTeHUWW M 3aBoeBaHUME HUMU Cymiu. CeMeHHbIE
pactenus. [IponcxoxaeHne UBETKOBBIX PACTEHUM.

OCHOBHBIC JTambl 3BOJIONUU JKUBOTHOTO Mupa. OCHOBHBIC apoMOp(O3bl KHUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIIOB. llepBbie XOpAOBBIC
KUBOTHBIE. JKU3HL B BOJE. DBOJIIOIUS TMO3BOHOUYHBIX. [IpoucxokneHne ampuOuii U penTUIUH.
[Ipoucxoxnenue wmiexkonuTaromx ©u nOtull. [IpuHnun kmrodeBoro apomopdosza. OcBoeHue
0eCT03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3eMiie TIO dpaM U MepUojam: apxeil, MpoTepo30il, maneo30i, Me3030H,
KaiiHOo301. OO1as XapakTepucTHKa KJMMaTa U Teoslornueckux npoieccoB. IlosiBinenne u pacuser
XapaKTEepHBIX OpPraHU3MOB. YTieoOpa3oBaHHE: €ro YyCIOBUS M BIMSHME Ha Ta30BBbIM COCTaB
aTMoc(hephl.

MaccoBbie BBIMHUPAHHUSI — JKOJOTHYECKHE KPU3UCHI Tponuioro. [IpudwmHBI B claeacTBUs
MaccoBbIX BbIMHpaHHl. COBpEeMEHHBIH HKOJOTHMYECKUH KpHU3UC, ero ocobeHHocTH. IIpoGiema
COXpaHeHHus 6rMopa3zHooOpas3us Ha 3emiie.

CoBpeMeHHasi CUCTEMa OpraHudeckoro mupa. [IpuHIUNB KiacCUUKAIIIU OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKHE TPYIITBI OPraHNU3MOB.

JdemoHcTpauuu

[Toptpetrsr: ®@. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. 1. Onapun, JIx.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuup 1 cxembl: «Cxema ombiTa @. Peany, «Cxema ombita JI. TlacTepa mo u3ydeHuto
caMo3apoxkIeHust ku3Hu», «Cxema ombiTa C. Mumnepa, I'. FOpu», «3Dtambsl HeopraHWYecKou
3BOIOLUN», «l'eoxpoHosornyeckas Imkana», «HadanbpHble 3Tambl OPraHUYECKON HBOJIOLUNY,
«CxeMa 00pazoBaHusl SYKapHOT MyTéM cuMOHoreHesa», «Cuctema >kUBOU MpUpoAb, «CTpoeHue
BUpyca», «Apomopdosbl  pacreHuit»y, «Punnodute», «OIHOKIETOUHBIE  BOJOPOCIUY,
«MHOroKJeTOuHbIE BOAOpOCINY, «Mxu», «llanopoTHukmn», «l'onoceMeHHble pacTeHus», «OpraHsl
LBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOIO MHUDPA», «ApoMOp(}O3bl KUBOTHBIXY,
«IIpocreiimuey, «Kumeunononoctueie», «llmockue uyepBu», «UneHuctroHorue», «PvIObD,
«3eMHOBOHBIEY, «lIpecMmbikarommecs», «lItuupy, «Mnekonuraromue», «Pa3BuTHE KU3HU B
apxenucKkou spe», «Pa3BUTHE XU3HU B MPOTEPO30OMCKOUN 3pe», «Pa3BUTHE KU3HU B NaJ€O30MCKOM
spe», «Pa3Butrhe Ku3HM B MeE3030MCKON 3pe», «Pa3Burhe XKU3HUM B KaillHO30MCKON 3pey,
«CoBpeMeHHas cucTeMa OPraHuueCKOro MUPay.

O6opynoBanue: repbapuul pacTEHUN Ppa3TUYHBIX OTHENOB, KOJIJICKIUU HACEKOMBIX,
BJI&KHBIE IIpenapaTbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIUU HIJIOKOXKHUX, CKEJIEThI
[I03BOHOYHBIX JKMBOTHBIX, Yydeja NTUL U 3BEped, KOJUIEKIMU OKAMEHEJOCTEH, IOJIE3HbIX
HCKOMAEeMbIX, MYJISI’KH OPraHUYECKUX OCTATKOB OPraHU3MOB.

JladbopaTtopHass pabGora «/3yuyeHne U ONHUCaHUE MCKONAEMBbIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTE CTPOCHUS PACTEHUN Pa3HBIX OTIACIOBY.

IIpakTnyeckas padora «/3ydeHne ocOOEHHOCTE CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX.

Tema S. IIpoucxoxxaeHue 4e10BeKa — aHTPONOreHe3

Pazgenb! u 3agaun anTponosiorui. MeTo sl aHTPOTIOJIOTHUH.

CraHOBIIEHHE TPEACTABICHUI O MPOUCXOXKICHUU YENOBEKa. PenmuruosHbpie BO33pEHUS.
CoBpeMeHHbIE HaYYHbIE TEOPHUHU.
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CxoncTBo  4yenoBeka € JKMBOTHBIMM.  CHCTEMaTH4ECKOE — IOJIOKEHHE  YEJIOBEKa.
CBugerenbcTBa  CXOJCTBA  4YeNOBEKa C  JKMBOTHBIMU:  CPaBHHUTEIBHO-MOP(OIOTUYECKHUE,
AMOPHUOJIOTUYECKUE, (PU3NOJIOTO-OMOXUMHUYECKUE, TOoBeAeHUeckne. OTiInuus 4YeloBeKa OT
XKUBOTHBIX. IIpsIMOXOKIEHME M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra U BTOPOU CUTHAJIbHOM CUCTEMBI.

JIBrkymire criibl ((pakTopbl) aHTpOIIOreHe3a: Orosiorndeckue, connaibabie. COOTHOIIEHNE
OHMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaguK aHTpororeHe3a. PanHue yenoBekooOpas3Hble 00€3bsSHbI (IPOKOHCYIBI) U
paHHUE MOHTUIBl — OOLIUE MPEAKH YeIOBEKOOOPa3HBIX 00€3bsSH M JIIOJACH. ABCTPATONMUTEKH —
JIBYHOTHE TIpeaKu JiroAel. UenoBek yMenblid, NMEpBbIE W3TOTOBICHUS Opyauil Tpyna. Yenosek
MPSMOXOJIAIINN W TIEPBBIM BBIXOJ JIFojel 3a mpenensl Adpuku. UenoBek reinenbOeprekuii —
oOUIMil peloK HEeaHJepTaIbCKOTO YEeNIOBEKAa M YellOBEeKa pa3yMHOro. YenoBek HeaHIEpTaIbCKUN
KaK BHUJ JIIOJEH XOJIOAHOTO KiIMMara. YenoBeK pa3syMHBI COBPEMEHHOIO THIA, JEHUCOBCKHM
4eJI0BEK, OCBOCHNE KOHTMHEHTOB 3a npeaenaMu Adpuxu. [laneoreneTnka u naaeoreHoMHKa.

DOBOJIIOLMS COBPEMEHHOIo 4enoBeKa. EcTecTBeHHBIH OTOOp B MOMYNSIMIX YeJIOBEKa.
MyranuoHHslii npouecc U nonuMopdusm. [lomynsuroHHbIE BOJHBI, Apeld reHoB, MUTpaLUs U
«3(hdeKT ocHOBaTENA» B MOMYJISALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacbl. [lonsitne o pace. bonbiime pacel: eBpomeouaHast (eBpasuiickas),
aBCTpaJIO-HErpOUAHAs (PKBaTOpUaIbHAasl), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHcKasi). Bpems u mytu
pacceneHusi uyenoBeka Mo IaHeTe. ENMHCTBO YenmoBedeckux pac. HayuHas HecOCTOSITENBHOCTD
pacusMma. [IpucnocoOneHHOCTh YenoBeKa K pa3HbIM YCIOBMSIM OKpy»Karouieil cpensl. Bnusnue
reorpaduueckoil cpepl U aApeiida reHoB Ha MOP(OIOTHIO U PUIUOJIOTHIO YEJIOBEKA.

MexauciuiinHapable . METonbl B (u3nyeckod  (OMOJOTHYECKO)  aHTPOIIOJIOTHH.
OBOJIFOIIMOHHAS. aHTPOIIOJIOTUS U NAJIEO0AHTPONOJIOTHS YEJIOBEUECKHX MOMYyJsnnid. bruoconuanbHble
HCCIeIOBaHUS IPUPOIbI ueoBeka. McciaenoBanue KOABOIIOLUN OHMOJIOTHYECKOT0 U COLMATbHOTO B
YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, S. A. Porunckuii, M. M. I'epacumos.

Tabmuuplt u  cxeMbl: «MeToapl  aHTpomoJiorTun», «l OJOBHOM MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHb), «CKeleT 4YeloBeKa U CKeJeT MIUMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «/IBMXKyIIME CHJIBI  aHTPOIIOTE€HE3a», «OBOJIOLMOHHOE JPEBO  YEIIOBEKa»,
«ABcTpasonurek», «HemoBek yMmenbli», «HemoBek NpAMOXOIAIIUNY, «JI€eHUCOBCKHUM 4YEIOBEK»
«Heannepransupl», «KpoManboHLb», «IIpenkn yenoBeka», «ITalbl 3BOJIOLUH YelIOBEKay, «Pacsl
YEJIOBEKay.

O6opynoBaHue: MyJsKHM OKaMEHEJIOCTeH, MPeIMETOB MaTepHalbHOW KYAbTYphl IPEIKOB
yenoBeka, penpoaykiuu (dororpadun) KapTUH ¢ MUPOJIOTMYECKUMHU U OMOIEHCKUMHU CHOKETaMu
MIPOUCXOXKACHUS YeJoBeKa, (ororpaduu HaAXOJOK MCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJeT
YEJIOBEeKa, MOJIEb Yeperna 4YelOBeKa M 4Yeperna HIMMIAH3€, MOJIEJb KUCTU YeJOBEKa U KHUCTH
LIMMIIaH3€, MOJIEIN TOpPCa NPEIKOB YEIOBEKA.

JlabopaTopnass pabGora «lI3yueHue ocoOEHHOCTEW CTPOEGHHS CKeJeTa 4eJOBeKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM.

IIpakTnuyeckas padora «/3ydyeHne 3KOJIOTMUECKUX afallTalluN YETOBEKa».

Tema 6. JxoJI0rHs1 — HAyKa 0 B3aHMOOTHOIICHUSIX OPraHU3MOB M HaJOPraHu3MeHHbIX
CHCTEM C OKpY Kalolen cpeaou

3apoxaeHue M pa3BuTHe dKosornd B Tpydax A. I'ymbGonsara, K. ®. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenst u 3agaum skojoruu. CBs3b
9KOJIOTHH C APYTUMHU HayKaMH.

Mertoap! skonoruu. IlosneBbie HaOmroneHUs. DKCIEPUMEHTHI B 3KOJOTHUU: HPUPOJIHBIE U
nabopaTopHble. MoJienupoBaHue B 3KOJIOTHH. MOHMTOPUHI OKpYXKarolled Cpeibl: JOKaIbHBbIH,
PETHOHABHBIN U TI00aIbHBIH.
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3HaueHue HKOJIOTMYECKUX 3HAHMM Ul 4YelloBEeKa. ODKOJOTMYECKOE MHPOBO33PEHHME Kak
OCHOBAa CBS3€M 4enoBedecTBa € HpUPOAON. POpMHUpPOBAHHME HKOJIOIMYECKOM KYyJIbTYphl M
3KOJIOTMYECKON IPaMOTHOCTH HACEIEHUS.

JdeMoHcTpanuu

[optpetsr: A. I'ymbonpar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuier 1 cxembl: «Pasfenbl dKoJIorum», «MeToasl 3KoJoruny, «CxemMa MOHUTOPHHTA
OKpYKaroLIEn Cpesibl».

JladopaTopHas padora «/I3ydueHne METOI0B IKOJIOTHYECKUX UCCICIOBAHUIY.

Tema 7. OpranusmMsl u cpea 0OOMTaAHUA

Okonorndecknue  (PakTOppl M 3aKOHOMEpPHOCTH WX  jAedcTBus.  Kiaccudukanms
9KOJIOTMUECKUX  (hakTopoB:  abuoTuueckue,  OHOTHYECKME,  aHTpomnoreHHsle.  OOmue
3aKOHOMEPHOCTH JeMcTBUs sKosornueckux ¢akropos. IIpaBuno munumyma (K. Illnpenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPUOHOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue Qaxtopsl. CBeT Kak sKosorudeckuil ¢akrop. JlelicTBue pasHbIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMUECKHWE TPYIIbl PACTEHUH U JKUBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUTHaJIbHAs poJib cBeTa. DoTonepuom3m.

Temneparypa kak »skojoruueckuii akrop. JleficTBue TeMiepaTypbl Ha OpraHHU3MBbI.
[ToliknnoTepmMHBIE U TOMOMOTEPMHBIE OPTAHU3MBbIL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocte kak skojormueckuit (axrtop. IlpucmocoOnenus pacTeHUN K TOIEPKaHHUIO
BosiHOTO Oamanca. Kimaccudukanusi pacTeHuil o OTHOIIEHUIO K Boje. [IpucmocobneHus )KUBOTHBIX
K U3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYILHAs, IOYBEHHAas, IIyOMHHAas
MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3MKO-XUMUYECKHE OCOOEHHOCTH cpeJ OOuTaHud
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpellax.

buonornueckue putmel. BHenHue u BHyTpeHHUE pUTMBL. CyTOUYHBIE U TOJMYHBIE PUTMBL.
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HHU.

Kuznennsie Gopmbl opranu3moB. I[lonstue o xuzHeHHOU (opme. KusHeHHBIE (HOPMBI
pacTeHui: JepeBbsl, KYCTAPHHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHUE TpPaBBbIl.
Kuznennsie GOpMbI KUBOTHBIX: TUIPOOHOHTHL, T€OOUOHTHI, adPOOHOHTHI. OCOOEHHOCTH CTPOEHUS
1 00pasa KU3HU.

buotnueckne  Qaxkropel.  Buasl  OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLHS,
XHUIHUYECTBO, cMMOM03 U ero Qopmsel. [lapasutusm, koomeparusi, MyTyalu3M, KOMMEHCAJIU3M
(KBapTHPaHTCTBO, HaxJIeOHNYECTBO). HeTpoduueckue B3anmoielicTBrs (Tomuyeckue, popudeckue,
(dabpuueckue). 3HaueHHEe OMOTUYECKUX B3aUMOJICHCTBUH AJIsl CYILIECTBOBAHUS OPraHU3MOB B Cpeie
oburtanus. [I[puHIIUT KOHKYPEHTHOTO UCKITIOYECHHUS.

JdeMoHcTpanun

Tabnuipel U cxeMbl: «Jkojorudeckue (akTopbl», «CBETOBON CHEKTP», «IKOJIOTHUECKUE
IPYINIbl )KMBOTHBIX MO OTHOIIEHHUIO K CBETY», «TEIJIOKPOBHBIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DUBNONOTHYECKUE aNanTallii KUBOTHBIX», «Cpelbl OOWTaHHUS OPraHU3MOBY,
«buonornyeckue puTMmbD», «Ku3HeHHbIE (OPMBI pacTeHHiD», «Ku3HeHHbIe (HOPMBI )KHUBOTHBIXY,
«JKOCHCTEMA IMIMPOKOJIMCTBEHHOTO JIECa», «IJKOCHCTEMA XBOWHOro Jecay, «llemn nutanus»,
«XuimHngyectBoy», «Ilapazutuzm», «Konkypenuus», «CumoOnosy, «KommeHcanusm.

Ob6opynoBanue: repOapuul pacTeHUH U JKUBOTHBIX, HPUCIOCOONEHHBIX K BIHUSHHIO
pa3NUYHBIX ~ JKOJOTMYECKMX  (DaKTOpOB, repOapuu  CBETOJIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIHMBBIX PACTEHUI, CBETOJIOOMBBIC, TEHETIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHusi, repOapuu U KOJUIEKLIUU TETJIOIOUBBIX, 3MMOCTOMKHMX, MOPO30YCTONYNBBIX PACTECHHIH,
yyyena NOTHIL U 3Bepeil, repOapuu pacTeHUi, OTHOCAIIUXCS K THUrpoduTamM, Kcepoduram,
Me30(HUTaM, KOMHATHbIE PACTeHUs JAHHBIX TPYII, KOJUIEKIUHU >KUBOTHBIX, OOMTAIOMIMX B Pa3HBIX
cpenax, repOapuM M KOJUIGKIMH PAacTeHHMHl M JKUBOTHBIX, OOJaJalOMUX  YepTamH
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MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIIOBHM KU3HU, TepOapuu M KOJUICKIIUUA PACTCHHIMA
Y JKUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (DOPM, KOJUIEKIIMH >KMBOTHBIX, YIACTBYIONIUX B Pa3IMYHBIX
OMOTHUYECKUX B3aHMOICHCTBUSIX.

JlaGopaTopHasi pa6oTa «BrIsBlIeHHE MPUCTIOCOOTICHUN OPraHU3MOB K BIIUSIHUIO CBETAY.

JlabopaTopnasi pa6ora «BbISIBJICHHE TIPUCIIOCOOJICHUN OPraHu3MOB K  BIIHSIHHIO
TeMIIePaTypPbD».

JlabopaTopHasi padoTta «AHAaTOMHUYECKHE OCOOCHHOCTH pPACTCHHHA W3 Pa3HBIX MECT
OOUTaHUSD.

Tema 8. DxoJi0orust BUI0B M NOMYJISALUI

DKOJIOTUYECKHE XaPAKTePUCTHKHU MOMyIsSiuu. [lomynsius kak OHoJorHYyecKas CHCTeMa.
Ponp HeomHOpOAHOCTH cpenbl, (pu3uvecknx OaphbepoB M OCOOCHHOCTEH OWOJIOTHMHM BHUIOB B
(hopMUPOBAHUHM TIPOCTPAHCTBEHHOW CTPYKTYphI MOMyisiiuii. OCHOBHBIE TOKa3aTeNId TOMYJISIINH:
YUCJICHHOCTb, TUIOTHOCTh, BO3PACTHAS U TOJIOBAsk CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUT'pAITHSI.

DKoJyiorrueckasi CTpykTypa mnomyisiuu. OIleHKa YHMCICHHOCTH momynsnud. J[uHamuka
MOMyJIAMKA U e€ perynsmnus. buotnueckuii moTeHnMan monyasuuu. MoJeaupoBaHue AUHAMUKA
nonymsiiuu. KpuBbsie pocta dYHCIeHHOCTH Tmomyisinuu. KpuBble BbDKHBaHUA. Perymsius
YUCJICHHOCTH TIOMYJSIIUN: pojib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCANIAX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu BuaoB (I- u K-ctparerun).

[Tonsatne 006 »oKkojoruueckod HuUMIE BHUAA. MecTtoobutanne. MHOTOMEpHasT MOJEIb
skonornueckod HumM J[x.M. Xarumncona. Pasmeps! skonormyeckod Humud. lloteHuuanbHas u
peann30BaHHAS HUIIIH.

Bun kak cucrema momynsumid. Apeaibl BUAOB. Buabl M WX KWU3HEHHBIC CTPATETHH.
DKOJIOTUYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEACHHMS M MUIPALMI  JKUBOTHBIX. bHONOrMYecKkne WHBA3ZUHU
Yy)KE€POJHBIX BUOB.

JdemoHcTpauuu

[Toptpert: Jx. M. XaTyuHCOH.

Tabmuipl u cxembl: «IKOJIOTMUECKUE XapaKTepUCTUKU momynsauuny, «lIpoctpancTBenHas
CTpyKTypa mnomymsiuun», «BospactHele mnupamuabl nomyianun», «CKOpOCTh — 3aceleHus
MMOBEPXHOCTH 3E€MJM pAa3IMYHBIMU oOpraHusmMamu», «Mogenb 3kosiormdyeckoil Humu JLx. .
XaTuyuHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJUIEKIUN )KUBOTHBIX.

JladopaTopHas pa6ora «I[IpucrnocoOiieHnst ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. IkoJ10rHsA €CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MEXIy OpraHu3MamH B
OHOLIEHO3E.

Okocuctema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKiuoHalbHbIE OJIOKU
OpraHM3MOB B DKOCHCTEME: MPOJYLEHThl, KOHCYMEHTBI, pPEIyLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotuueckue OM0Ku 3kocucTeM. [IouBBI M WIIBI B SKOCHUCTEMaX.
KpyroBopoT BemecTB 1 MOTOK 3HEPTUU B 3KOCUCTEME.

OcHOBHBIE NOKa3aTeNN dKocUcTeMbl. bruomacca u nmpoAykuus. DKOJIOTHYECKUE MHPAMM/IbI
qrceln, OMOMacchl U SHEPTUU.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpotiku. @uyxmyayuu. HarpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COO0IEeCTB — CyKieccuu. [lepBUYHBIE M BTOPUYHBIE CYKIIECCHH U HX
MPUYMHBL.  AHTPOIIOTEHHBIE  BO3JEHCTBUS Ha  CyKueccuu. KioumakcHoe — cooOIIecTBO.
buopaznooOpasue 1 mosTHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBL. JKOCUCmeMbl 03Ep U peK. IDKocucmembl MOpelti U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.
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AHTpOIIOTEHHBIE  3KOCHCTEMBI.  Arposkocucrema. ArpoueHo3. Paszmuuus  mexnay
AHTPOTIOTEHHBIMU U MIPUPOTHBIMU IKOCHCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢opa u ¢ayHa.
CuHaHTpOnU3aIuUs TOPOACKOH (ayHbl. buonornueckoe u X03siCTBEHHOE 3HAUCHHE arpO3KOCUCTEM
1 ypOO3KOCUCTEM.

3akoHOMEpPHOCTH (POPMUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUI OPraHM3MOB B SKOCHCTEMAX.
Ponv rxackaonozo sgpghexma u 6udoe - 30upuxamopos (Knouesvix 6u008) 8 QYHKYUOHUPOBAHUU
akocucmem. TlepeHOC SHEPrMHM M BEIIECTB MEXKIYy CMEKHBIMH JKOCHUCTEMaMHU. YCTOHYMBOCTH
OpraHu3MOB, MOIYJISIMA U SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U @aHTPONIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol  6030elicmeus  3aepsA3HEHUll  PA3HbIX — MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbL  IKOJLOSUHLECKO20
HOPMUPOBAHUSA AHMPONO2EHH020 6030eticmaus. MeToA0NI0rus MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencmm.

Tabmuupl n cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHCTEMA MIMPOKOJIUCTBEHHOTO JIECAY,
«JKocucTeMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYIIBl OPTaHU3MOB B OJKOCHCTEMEY,
«Kpyroopor BemectB B 3kocucteme», «llemn mnuTaHus (macTOuiHas, AETPUTHAs)»,
«DKOJIOTHYECKasl TMHpaMHIa YUCel», «IKOJOTHUecKass MUpaMua OMOMAacCh», «IKOJOTHUECKast
nupamuaa >Heprun», «O0pazoBanue Ooinota», «IlepBuduHas cykieccus», «BoccTaHoBIeHHE neca
MocJie Moxapa», «JKOCUCTeEMa 03epa», «ArporeHo3», «KpyroBopot BelecTB U MOTOK SHEPTUU B
arporieHo3e», «[Ipumepsl ypOoIKocucTeMY.

O6GopynoBanue: repbapuy pacTEHWW, KOJUICKIIMHM HACEKOMBIX, 4ydesa MTHI[ W 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTHyeckasi padora «3yueHne u onucanne ypoo3KOCHCTEMBIY.

IKCKYpceusi «DKCKYpCHsl B THUIUYHBIA OwWoreorieHo3 (B nyOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHs «IKCKYPCUS B arpOIKOCUCTEMY (Ha TOJI€ WM B TETIMYHOE XO3SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — oOmernanerapuas oOojiouka 3emiu, I€ CYIIECTBYET WJIM CYIECTBOBajia
KU3Hb. PazButue npencraBnenuii o omocdepe B Tpynax . 3rocca. Yuenue B. . Bepnaackoro o
ounocdepe. Obnactu 6uocheps! u e€ coctan. JKuBoe BemiecTBo 6rochepsl 1 ero GyHKITUH.

3akoHOMEpHOCTH cymiecTBoBaHUs Onocdepbl. OcobeHHOCTH OMOchepbl Kak riaobaabHOM
skocuctembl. J[MHamuuyeckoe paBHOBecMe B Omocdepe. KpyroBopoTel  BemiectB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiIepoaa, a30Ta). PUTMHUYHOCTH siBJICHUH B Onocdepe.

3oHanbHOCTh OuOchepsl. [lonsatue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHIpa, XBOIHBIE
Jeca, CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MYyCTHIHHM, TPOMUYECKHE Jeca,
BBICOKOTOpBA. Kinmar, pacTuTenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa ¥ (DyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYpCHOTO MOTEeHIMaIa U OuochepHbIx
G yHKIHIA.

JdeMoHcTpanun

[Toprpetsr: B. . Bepranckuii, 3. 3rocc.

Tabmuier u cxemsl: «['eocdepsr 3emmn», «KpyroBopoT azora B mpupoje», «KpyroBopot
yriaepoaa B mpupojey, «KpyroBopot kucnopoga B mpupone», «KpyroBopoT BOIBI B HPUPOJIEY,
«OcHoBHBIE OMOMBI cymny, «Knumatuueckue nosica 3emnm», «TyHapa», «Taiiray, «CMmenanHbIi
necy, «lllupokxonucTBeHHsbIi ecy, «Crenby, «CaBanHay, «[lycTeiHsy, « Tponudyeckuii nec.

O6opynoBanue: repOapuu pacTeHUN Pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek u OKpYyxkaoumias cpeaa
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DKOJOTUYECKHEe KpHU3UChl W WX NpUYUHBL Bo3neiicTBue uyenoBeka Ha oOuocdepy.
3arpsisHeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUEe BOAHOU cpebl. OXpaHa BOJHBIX
pecypcoB. Pa3pymenne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTPOTIOT€HHOE BO3/ICUCTBUE HA PACTUTEINIbHBIN U )KMUBOTHBIA MUp. OXpaHa pacTUTEIHHOTO
1 ’KUBOTHOTO MHUpa. OCHOBHBIE MPUHITUTIBI OXpaHbI pupoibl. KpacHsie kauru. Ocobo oxpaHseMbie
npupoanbie Teppuropun (OOIIT). borannueckue cajipl U 300J10rMUYECKUE TAPKU.

OcHOBHBIC MPUHIIMITBI YCTONYMBOTO PA3BHTHS YEIOBEUSCTBA W MPHPOJBL. ParmoHanpHOE
MPUPOJIOTIONF30BAaHUE M COXpaHEHHE OHOJIOTHYEeCKOro paszHooOpasusi 3emun.  OOmue
3aKOHOMEPHOCTH IJI00aJIbHBIX IKOJIOTMYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3Hca U
€r0 BEpOSITHBIC TIOCIIEICTBHSL.

PasBuTre MeT010B MOHUTOPHHTA PAa3BUTHUS OMACHBIX TEXHOTCHHBIX IpotieccoB. CucmemHuble
uccne0osanusi nepexooa K pecypcocoepezaioujeii. U - KOHKYPEHMOCNHOCOOHOU — dHepeemuxe.
buonocuueckoe pasnoobpasue u oOuopecypcol. Hayuonanvhvle uHgopmayuonnvie cucmemol,
obecneuusarowue 00CMyn K UHGOpMAayuu no COCMOAHUIO OMOETbHbIX 8U008 U IKocucmem. OcHogbl
aKopeabunumayuu dKocucmem U cnocobos 60pvoLl ¢ Ouonogpexcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpauuu

Tabmuupr wm  cxembl: «3arpsi3HeHHe aTMocepb», «3arpsizHEHHE THAPOChHEPHD,
«3arpsizHeHue nouBbl», «I[lapHukoBbii 3ddexT», «Ocobo oxpaHseMble MPUPOIHBIE TEPPUTOPUMY,
«Mojenu ynpaBliieMOro MUpay.

O6GopynoBanue: ¢GoTtorpadhuu OXpaHSEMBIX PACTEHUH € JKMBOTHBIX KpacHOW KHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.

IIpakTHyeckasi 4acTh MPOrpaMMBbL.

JlaGopaTopHbie pabOTHI

No Tema I{ens mpoBeaeHMs 1a0OPaTOPHOUH PabOTHI
1 «BblsiBIeHUE U3MEHYUBOCTH Y 0CO0ei 3aKperUIeHHe U MPOBEpPKa 3HAHUN U YMEHHM
OJHOI'O BHAa» y4amuxcs
2 | «M3yuenue apoMop}o30B U UIMOAAATITAIII YCBOEHHE HOBBIX 3HAHUH, UIUTIOCTPAIUS
y PaCTeHUI U )KUBOTHBIX) M3y4aeMoro maTepuaia
3 YCBOCHHE HOBBIX 3HAHUH, UJUTIOCTPAIUS

«HpI/ICHOCO6J'ICHI/IH OpPraHnu3MoOB U UX

OTHOCHUTCJIbHAaA I_[CJ'IeCOO6pa3HOCTB» H3y4aceMoro Matepuaiia

4 YCBOCHHUC HOBBIX 3HaHPII>i, HIUTFOCTpal A
«CpaBHeHI/IC BHIOB IIO MOp(bOJ'IOl"I/I‘IeCKOMy
KPUTEPHION HN3y4acMoro Mmarepuraia
5 YCBOCHHUC HOBBIX 3HaHPII>i, HIUTIOCTpAala

«I/I3yquI/Ie 1 OIMMCAHHEC UCKOITaCMbIX

OCTAaTKOB JPCBHUX OPraHU3MOB» H3y1aeMoro Matepuaia

6 . 3aKpEIJICHUE U ITPOBEPKA 3HAHUN U YMEHUHN
«M3yuenne ocoOEHHOCTEN CTPOEHUS CKeleTa
yyamuxcs
YeJI0BEKA, CBA3AHHBIX C IPSIMOXO0XKICHUEM»
7 YCBOEHHE HOBBIX 3HAHU, NIUTIOCTpALIMS
«M3yueHne METOJJ0B KOOI MUYECKUX
HCCIIEOBAHMI M3y4aeMoro MaTtepuaia
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«BblsiBIIEeHUE TIPUCIIOCOOJIEHNI OpraHU3MOB
K BJIIMSIHUIO CBETA»

YCBOCHHUC HOBBIX 3HaHI/If/'I, HUITIOCTpalusa
HN3y4yacMOoIo Marcpurajia

9 . YCBOEHHE HOBBIX 3HAHUI, HIUTIOCTpALIMs
«BblsiBIIEeHNE TIPUCIIOCOOJIEHNI OPraHU3MOB
K BJIMUSIHUIO TEMIIEPATYPBI» H3yHaceMoro mMarepuana
10 . YCBOEHUE HOBBIX 3HAHUI, WIUTIOCTpALUs]
«AHaToMH4eCKHe 0COOEHHOCTH PACTEHUH U3
pa3HBIX MECT OOUTaAHUS» H3yHaceMoro mMarepuana
11 . 3aKpEIUICHUE U IPOBEPKA 3HAHUN U YMEHUU
«[IpucrocobneHust ceMsiH pacTeHHUH K
pacceneHuIo» yaarxes
[IpakTueckue paboThI
1 «M3yueHne 0COBEHHOCTEH CTPOCHHS YCBOEHHE HOBBIX 3HAHUI, NIUTIOCTpALIHs
pacTeHU pa3HbIX OTIEIOB) H3y4aeMoro Marepuana
2 «M3ydeHme 0COBCHHOCTEH CTPOCHH YCBOEHHE HOBBIX 3HAHUI, MILTIOCTpALIHS
MTO3BOHOYHBIX KUBOTHBIX)» M3y4aeMoro Marepuana
3 «M3yueHne 3KOJOTHYEeCKHUX aanTanui YCBOCHHE HOBBIX SHAHMH, HILTIOCTPALlMA
qeITOBEKAY M3y4aeMoro maTtepuaia
4 3aKperyICHHE ¥ MPOBEPKA 3HAHUN U YMEHUH

«3yuyenne u onucanue ypoo3KOCUCTEMBD)

yYamuxcs
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3yJbTaTaM OCBOCHMSI OOydaroLIUMUCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: JUUHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMbl 10 OHOJIOTHH BBIICICHBI
CJIEIYIOLIME COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMUCS POCCUNUCKON TPaKJaHCKON MICHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEILHOCTU U CAaMOONPENEIICHUIO, HAlUYue MOMUsayuu K
00y4eHHI0 OUOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IEHHOCTEW U UCTOPUYECKUX TPATULUI pa3BUTHs OMOJIOTMUYECKOTO 3HAHUS, 20MOBHOCHIb
u cnocobonocms O0YYAIOIIMXCS PYKOBOJCTBOBAaTbCS B CBOCH JI€ATENBHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMM, TPUCYIIMMH CHUCTEME OHOJIOTUYECKOTO OOpa3oBaHMsl, Haauyue
NnpagoCco3Hanus SKOJOTHUUECKON KYNbTYpPbl, CHOCOOHOCMU CMA8Ums UEIU U CTPOUTh KU3HEHHBIE
IIJTaHBbI.

JImgHOCTHEIE pPE3YIbTAaTbl OCBOCHUSA MNPOTpaMMBbI I10 ouoJiornu JOCTUTI'alOTCA B €IHUHCTBEC
y‘-Ie6HOI\/’I A BOCIIUTATEIbHOH JACATCIIBHOCTH B COOTBCTCTBHU C TpaAUIHOHHBIMUA pOCCHfICKHMH
COOUOKYJIBTYPHBIMHU, HCTOPUYCCKUMU H AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMH, MNPUHATBIMH B
oOuiecTBe MpaBWIaMH WU HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT IpolleccaM CaMOTIO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPA3BUTHA, PA3BUTHA BHYTpeHHeﬁ MOo3WMUKU JIMYHOCTH, MAaTPHUOTH3Ma H
YBaXXEHUs K 3aKOHY M IIPaBOIOPAAKY, YEIOBEKY TpyJa MU CTaplIeMy ITOKOJICHHUIO, B3aUMHOIO
YBaXXCHUA, 6epe>I<Horo OTHOIICHUA K KYJIbTYPHOMY HACJICIAUIO U TPAAUIUAM MHOTOHAIITMOHAJIIBHOTO
Hapoja Poccuiickoit denepannu, IpupoJie U OKPY>KaroIIen cpene.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS ydeOHOTO mpeamera «buosorus» AOHKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINN, TTO3UTUBHBIX BHYTPEHHHUX YOCKIICHUM,
COOTBETCTBYIOIIUX TPATUIUOHHBIM LIEHHOCTSM POCCHICKOT0 00OLIeCTBa, paCIIMPEeHNE KU3HEHHOTO
OTIbITA M OIBITA JESTEILHOCTH B MPOLIECCE PEeaTu3allii OCHOBHBIX HAaMpaBlIEHUI BOCIUTATENBHOMN
NeSITEeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHMS:

- c(hOopMHpPOBAaHHOCTh TPAKIAHCKOM MO3UIMHM OOy4aromlerocss Kak AakTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

- OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB U OOsI3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOIIOPSIIKA;

- TOTOBHOCTbh K COBMECTHOW TBOPYECKOU ACSITENLHOCTH MPH CO3JAHUM yYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKHX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH OIpeAeisTh COOCTBEHHYIO TMO3HMIIMIO [0 OTHOUICHUIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

- yMEHHE YUUTHIBaTh B CBOUX JICUCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOI'O
B3aUMO/JICHCTBUS JIOACH C Pa3HBIMU YOEKICHUSIMH, KYyIbTYPHBIMH IEHHOCTSAMU M COLUAIbHBIM
MIOJIOKEHHUEM;

- TOTOBHOCTb K COTPYJHMYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4YeOHBIX,
MM03HABATENbHBIX M UCCIIEI0OBATENIbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOLIEHUSI K MHEHUIO ONIIIOHEHTOB
pU 00CYX/IE€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IEPKAHMS;

- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM IEATENbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHNSA:

- cOPMUPOBAHHOCTH POCCUICKOM IPasKIAHCKOW MIEHTUIHOCTH, TATPUOTU3MA, YBAKECHHS K
CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH nepes PoauHol, rop1ocTy 3a cBoii Kpail, ceoro Poauny,
CBOMH 53bIK U KYJBTYPY, IPOILIOE U HACTOSIIIEe MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;
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- 1EHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIHIO W TaMATHUKAM TPHPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

- CHOCOOHOCTh OLIEHMBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBIIEHHE M Pa3BUTHE
O1O0JIOTHY, TIOHMMAHUS 3HAYE€HUSI OMOJIOTUH B TO3HAHUH 3aKOHOB MPHUPOJIBI, B KU3HH UYEIOBEKa U
COBPEMEHHOT0 00IIIEeCTBa,

- uneitHas yoeK IEHHOCTh, TOTOBHOCTD K CITY)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

- OCO3HAHME TYXOBHBIX IEHHOCTEW POCCUIICKOTO HAPOJIa;

- ¢(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHUS;

- CIOCOOHOCTH OLIEHUBATh CHTYAIlMIO0 W NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

- 0CO3HAHME JJUYHOTO BKJIA/1a B IOCTPOEHHUE YCTOMUYHUBOIO OYAYIIEero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJUTENSAM, CO3JaHHUI0O CEMbUM Ha OCHOBE
OCO3HAHHOTO TPHHATHS IIEHHOCTEH CEMEWHOW JKM3HM B COOTBETCTBUU C TPAJAUIMUSMH HApPOJIOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

- ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIIEHMI;

- IOHUMaHHUE YMOIIMOHATIBHOTO BO3/ICHCTBHS KHUBOI MPUPOJIBI U €€ IIEHHOCTH;

- TOTOBHOCTh K CaMOBBIPQ)XCHHIO B pa3HBIX BHIaX HCKYCCTBA, CTPEMJICHHE IPOSBIATH
KayecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢u3nueckoro BocmUTaHMSA, (OPMHPOBAHUS  KYJLTYPbl  30POBbS M
IMOLMOHAJIBLHOTO (JIaronoay4us:

- IOHMMaHUE W peau3alus 3I0pOBOT0 U 0e30MacHOT0 00pa3a JKHM3HHU (3I0pOBOE NMUTAHUE,
coOroficHHe TUTHMEHWYECKUX MpaBWJl U HOPM, COAlaHCUPOBAHHBIM pEXHUM 3aHATHI U OTIbIXa,
perynspHas pu3ndeckas akTUBHOCTD), O€peKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (pM3MUECKOMY U TICHXHYECKOMY 370POBBIO;

- TIOHMMaHue€ UEHHOCTH NPaBWJI HWHIAUBUAYAJBHOTO U KOJUIEKTUBHOTO 0€301acHOTO
MOBEJICHUS B CUTYaAIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

- OCO3HAHHWE MOCJIEICTBUN U HEMPUITUS BPEAHBIX NMpPUBBIYEK (YHOTPEOIEHUS alKOTroJs,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

- TOTOBHOCTb K TPY/y, OCO3HaHHE IEHHOCTU MacTepCTBa, TPYI0JIt00ue;

- TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJOTMUECKON U COLMaIbHON HAIIPABIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATH TaKylO AEITEIbHOCTD;

- MHTEepeC K pa3Nu4HbIM cdepaM mpodecCUOHATbHON IesITeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

- TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHMUIO U caMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) 3K0JIOrNYeCcKOro BOCIUTAHUA:

- 9KOJIOTUYECKHU IIesieco00pa3Hoe OTHOIIEHUE K MPHUPOJIe KaK UCTOUHHUKY KM3HM Ha 3emile,
OCHOBE €€ CYyIIECTBOBAaHMUS;

- TIOBBIIIIEHHE YPOBHSI DKOJOTUYECKOW KYIbTYPBI: MPUOOpPETEHHE OIBITa TIIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX TMOCIEACTBUI /U OKPY)KAIOIIEH CPeJIbl;

- 0CO3HaHME TJI00ANBHOTO XapakTepa KOJOTHYECKUX MpoOsieM U MyTed HxX
peleHus;

- CIIOCOOHOCTH HCHOJIB30BATh MpUOOpeTaeMble MPH U3y4eHUH OMOJIOTHUH 3HAHUS M YMEHUs
MpU pelIeHuu MpoOJeM, CBS3aHHBIX C paIMOHAIBHBIM MPUPOJONOIBE30BaHNEM (COOIIOCHHE
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IIpaBWJI MOBEJCHUSI B IPUPOJIE, HAIPABJIECHHBIX HA COXPAaHEHUE PAaBHOBECHUS B SKOCUCTEMAX, OXPaHY
BUJIOB, DKOCUCTEM, Ouocdeps);

- AKTMBHO€ HENPUATHE ACUCTBUM, NMPUHOCIIIMX BpPEX OKPYKAKOIIEH IPUPOSHOU Cpene,
YMEHHE IPOrHO3UPOBATh HEOIATONPUATHBIE HKOJOTMUYECKUE IOCIEACTBUS IpPEeIIPUHUMAEMbIX
JEUCTBUN U NPEAOTBPAILATh UX;

- HaJM4yue pa3BUTOrO HKOJIOTUYECKOTO MBILIEHUS, 3KOJIOTMYECKOM KYJIbTYpbI, OIbITA
NESITEIbHOCTH ~ DKOJIOTUYECKOM  HAIpaBJI€HHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCA MMM B
[I03HABATEIbHONH, KOMMYHUKAaTUBHON M COLMAJIbHOW IpPaKTUKE, TOTOBHOCTM K Y4YacTHIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

- c(hOpPMHPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKl U  OOILIECTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JMalore KyJubTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

- COBEpIIEHCTBOBAHUE A3bIKOBOM U YMTATEIbCKOM KYIBTYPBI KaK CpPeICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

- NMOHUMaHWe creunduky OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ pojau B (OPMUPOBAHHUU
paIMOHAIBLHOTO HAYYHOI'O MBILIUICHUS, CO3JaHUM IIEJIOCTHOIO NMPEACTaBIEHUS 00 OKpY)KaroleM
MHpE KaK O €IMHCTBE MPUPO/Ibl, YeTOBEKa U OOIIECTBA, B IO3HAHUU NMPUPOIHBIX 3aKOHOMEPHOCTEN
U peleHuy NpooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

- yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTHU ISl COBPEMEHHOM IMBHIIN3ALNN: 00eCTieueHus
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOJIeMbl pa3BUTHSI YEJIOBEUECTBA, MOMCKA IMyTeH BBIXOJA U3 TI00aIbHBIX
9KOJIOTHYECKUX MpobieM U obecrieueHus: mepexoja K yCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

- 3aMHTEPECOBAHHOCTh B MOJTY4YCHUHM OMOJIOTMYECKUX 3HAHUH B LEJAX MOBBILICHUS OOLIEH
KYyJIbTypbl, €CTECTBEHHO-HAy4YHOW TPAMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIMOHAIBbHON
TPaMOTHOCTH OOyJaroImuXxcs, PopMHUPYyEMO TPH U3YICHUH OHOJIOTHH;

- NOHHMMAaHHE CYIIHOCTH METOJOB IO3HAHMS, MCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH  MCIIOJIBb30BaTh IOJIydaeMble 3HAHMA [UId aHaiu3a U OOBSICHEHUS SIBIECHUH
OKpPYXXAIOIIEr0 MHUpa M MPOUCXOJAIIMX B HEM HU3MEHEHUH, yMEHHUE JieslaTb OOOCHOBaHHBIE
3aKJIIOYEHUS Ha OCHOBE HAy4HbIX (AKTOB M HMEIOIIMXCA JAHHBIX C LEJIbI0 IOJTy4eHMs
JOCTOBEPHBIX BBIBOJIOB;

- CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BaTh OMOJOIMYECKHE 3HAHMS A PeLIeHHs
po0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

- OCO3HAHHME IIEHHOCTU HAay4HOW JeATEeNbHOCTH, TOTOBHOCTh OCYIIECTBJISATh IPOEKTHYIO U
HCCIIEI0BATENILCKYIO JESITEIbHOCTh MHINBUYaIbHO U B IPYIIIIE;

- TOTOBHOCTb U CIOCOOHOCTb K HENpEephIBHOMY OOpa30BaHUIO M €caMOOOpa30BAHUIO, K
aKTUBHOMY IIOJY4EHHIO HOBBIX 3HaHUM 1O OHOJOrMM B COOTBETCTBUM C IKU3HEHHBIMU
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ylnbTaThl OCBOEHHUS ydeOHOro mpenmera «bHONOTHS» BKIIOYAIOT:
3HaYUMBbIe AN (POPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIOUIMXCS  MEXIUCIUIUIMHAPHBIC
(MexTmpeMeTHbIE) OOIIeHaYYHbIE TTOHSITHSI, OTPAXKAIOIIKE IIEIOCTHOCTh HAYYHOW KapTHHBI MHUpA U
crenu(uKy METOJOB TMO3HAHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEPrus,
SIBJIICHUE, TIPOLIECC, CUCTEMa, HAyIHBIA (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
UCCIIeIOBaHUE, HAONIOJEHUE, W3MEpPEHHE, SKCIePUMEHT W JIpYTHe); YHHUBEpCAIbHBIE YueOHbBIE
neiictBus  (MO3HABaTENbHEBIE, KOMMYHUKAaTUBHBIE,  PETYISATUBHBIE),  OOecrneyuBaronue
dbopmupoBanre (GyHKIHOHATHHOW TPAaMOTHOCTH M COLMATBHON KOMIIETEHIIMH OOyJaronnxcs;
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CIOCOOHOCTh oOyJaronmxcs UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUIUTHHAPHBIE,
MHUPOBO33pDEHUYECKHE 3HAHMWA M YHHUBEpCAJbHbIC YueOHbIE JCHCTBHS B IO3HABATEIbHON U
COLIMAJIBHON ITPAKTHKE.

B pesynbrare wu3ydeHumss OHOJOTHMM Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHHs Y
oOyuatomerocss Oyayr chopMUpOBaHBI MO3HABATEIbHBIC YHHBEpPCAIbHBIC Y4YeOHBIC ICHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCAJIbHbIE ydeOHBIC NEHCTBUS, PErYISTHBHBIC YHUBEPCAIbHbBIC YUeOHbIC
JEWCTBUS, COBMECTHAS JICATEIILHOCTb.

MeranpeaqMeTHbIe PE3yNbTaThl OCBOCHHUS IPOTPAMMBl CpEeIHEro oOmero o0pa3oBaHUS
JOJKHBI OTPaXKaTh:

OgiaieHne YHUBEPCATbHBIMYU Y4eOHbIMU NO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

- CaMOCTOSITETTbHO (OPMYNIMPOBATh M AaKTYaJIM3UPOBaTH TMPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- HCIONB30BaTh NPHU OCBOCHWM 3HAHWH MPHEMBI JIOTMYECKOTO MBIIUICHHUS (aHATU3a,
CHUHTE3a, CpaBHEHUS, Klaccudukanuu, 00001eHus), pacKpbhIBaTh CMBICI OMOJOTHYECKUX MOHSITUN
(BBIIETSATH UX XapaKTepHbIC PU3HAKU, YCTAHABJIMBATD CBS3H C IPYTUMU TIOHSATHSIMU);

- ONpeAeNsITh IENU JAeATeNILHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX JTOCTIIKEHHUS,
COOTHOCHTB PE3YJIbTAThl ICATEIILHOCTH C TOCTABICHHBIMU IICIISIMH;

- HCIIOJIb30BaTh OMOJIOTMYECKHE TOHATUS s OObsICHEHHsS (AKTOB U SBJICHUH >KUBOU
TIPUPOIBL;

- CTpPOUTH JIOTHYECKHE pacCyXIeHHs (WHAYKTHBHBIC, IEAYKTHBHBIC, II0 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B PACCMAaTPUBAEMBIX SIBICHHSX, (HOPMYIHPOBATH
BBIBO/IBI M 3AKITFOUYCHHUS;

- NPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JUIsl MPEACTaBICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHUI B H3y4aeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKKe MPOTUBOPEUYHil pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

- pa3palaThIBaTh IUIaH PEUICHUS MPOOJIEMbI ¢ YIETOM aHAJIN3a UMEIOLIUXCS MaTepUalbHbBIX
1 HeMaTepuajIbHBIX PECYPCOB;

- BHOCHUTb KOPPEKTHBBI B JESATENLHOCTb, OLEHHUBATh COOTBETCTBHE PE3YJAbTATOB IIEIISAM,
OIICHUBATh PUCKU MOCJEACTBUN ACITEIbHOCTH;

- KOOPIMHHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSX peajbHOro, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELUICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE ICHCTBHS:

- BIIQJIETh HaBBIKAMHU Yy4eOHO-UCCIIEOBATENICKON U MPOEKTHOW AEATEIbHOCTH, HaBBIKAMU
paspeleHus MmpoOieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbBHOMY IMOUCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3a/]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

- HCIOJB30BaTh PA3IMYHBIC BHUbI JEATEIHHOCTH MO MOJYyYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETAINH, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYE€OHBIX CHUTYyallUAX, B TOM YHUCIE MpHU
CO3JaHUU YYEOHBIX U COIMAIIBHBIX MPOEKTOB;

- opMUpOBaTH HAYUHBIM TUIl MBIIUICHUS, BIaJI€Th HAYYHON TEPMUHOJIOTHEH, KIIOUEBBIMU
MOHATUSAMHU U METOJIAMU;

- CTaBUTh U (QOPMYIUPOBATH COOCTBEHHBIE 3a/aud B OOpa30BaTENIbHON NEATEIBHOCTH M
KHU3HEHHBIX CUTYaIUX;

- BBIABIATH NPUUMHHO-CIEJCTBEHHBIE CBS3M W aKTyaJlIM3UpPOBaTh 3ajiady, BbIABUIaTh
TUNoTe3y e€ pelleHus, HaXOUTh apryMEHTHI JUIs 0Ka3aTeIbCTBA CBOMX YTBEPXKAECHUH, 3a71aBaTh
napaMeTpsl U KpUTEPUU PELICHHUS;

- aHAJIM3MPOBATH MOJyYEHHBIE B XOJI€ PEIICHHUS 3a/1a4l PE3yNIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTbH, TPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

- IaBaTh OLIEHKY HOBBIM CHUTYalLlUsIM, OLIEHUBATh NPUOOPETEHHBIHN OMBIT;
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- OCYILIECTBIISITh IIEJICHAINPABICHHBIN MOMCK MEPEHOCa CPENICTB M CIOCOOOB ACHUCTBUS B
podecCHOHANBHYIO CPEyY;

- yMeTh TEpEeHOCUTh 3HAHUS B I[IO3HABATEIbHYI0 M IPAKTHYECKyl0 00JacTu
KU3HEJESITEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

- BBIBUTaTh HOBBIE WJEH, NIpeylaraTh OPUTMHAIBHBIE IMOAXOJbl U pELICHHUS, CTAaBUTh
poOJIeMBl M 3a/1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ unopmanmeii:

- OpPHEHTHPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX HH(OpMaIu (TEKCTe yueOHOTro mocodwus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJOTMYECKUX CJIOBapsAX U CIPaBOYHUKAX, KOMIBIOTEPHBIX
0azax naHHBIX, B VIHTepHeTe), aHATM3UpPOBaTh HWH(POPMALHUIO PA3IUYHBIX BHIOB H (OpPM
MIpE/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

- (QopMynHpoBaTh 3ampochl W MNPUMEHATh pa3MYHbIE METOAbl NpPU TNOHUCKE U O0TOOpe
Ounosiornueckoi nHPpopMaIur, He0OX0IUMOM ISl BBITIOJHEHUS YU€OHBIX 3a/1a4;

- IpuoOpeTaTh OMBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHHMKATHUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

- CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJBHYIO (QOpMY MpEACTaBICHUS OHOJIOrHYECKON
uHpopmanuu (cxemsl, rpaduky, TuarpaMmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

- HUCTOJb30BaTh HAy4YHbIM $3BIK B KayeCTBE CpEACTBAa NIpU padoTe ¢ OHOJIOTrHYEeCKOn
nHpopmanyend: TPUMEHITh XUMHUYECKHe, (U3MYECKHE M MaTeMaTU4YeCKUEe 3HAKU U CHMBOJIBL,
dbopmynel, abOpeBUATYpy, HOMEHKIATYPY, HWCIOIB30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

- BJaJeTh HaBbIKAMHM pACHO3HaBaHUS M 3alIUThl HHPOpPMAIMH, HHOOPMALMOHHON
0€30MacHOCTH JTUYHOCTH.

OBnajgeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH AeliCTBUSIMMU:

1) odmenue:

- OCYILIECTBJIATh KOMMYHUKAIIMU BO BcexX cepax >KM3HMU, aKTUBHO y4acTBOBATh B JAMAJIOTE
WIM JUCKYCCHHM MO CYIIECTBY OOCyKJaeMoil TeMbl (yMEHHE 3aJaBaThb BOIPOCHI, BBICKA3HIBATh
CYXJEHHUS OTHOCHUTEIIbHO BBINOJHEHUS TMpeAjaraéMod 3a/jadyd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

- pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHMS, MOHMMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHIJIOK BOSHUKHOBEHUSI KOH(MIMKTHBIX CUTYallMid, YMETb CMATr4aTh KOH(MIUKTHI U
BECTHU MIEPETOBOPHI;

- BIQJIETh PA3JIMYHBIMU CIOCOOAMU OOIIEHHS W B3aUMOJICHCTBUS, NMOHUMATh HaMepeHUs
JOPYTrUX JIOACH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMynupOBaTh CBOU BO3PAKEHUS;

- Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHUEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHasl 1eATeIbHOCTD:

- MOHMMATh M UCHOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYAJIbHON pabOThl MpuU
pelieHn OMOoJIOTHYEeCKOM MpoOIeMbl, 0OOCHOBBIBATh HEOOXOJWMOCTh MPUMEHEHUS! TPYIIOBBIX
¢dbopM B3aUMOAEHUCTBUS NPH pelIeHNH y4eOHOM 3a1auu;

- BBIOMpaTh TEMaTHKy W METOJbl COBMECTHBIX JIEHCTBHUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN KaXI0TO Yj€Ha KOJUIEKTHBA;

- IPUHHAMATh LEIM COBMECTHOM JESITEIBHOCTH, OpPraHU30BBIBATbH M KOOPAMHHUPOBATH
JEUCTBUSA 10 €€ NOCTHUIKEHUIO: COCTABJIATH IUUIAaH JIEUCTBUM, pacpeleaTh POJIU ¢ YYETOM MHEHUU
YYaCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOTHI;

- OIICHMBATh KaYeCTBO CBOETO BKJIAJA M KaXJIOTO yJaCTHHKA KOMaHIbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;
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- Ipe/ularatb HOBBIE IIPOEKTHI, OLICHUBATh HJIEU C IO3ULHUHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

- OCYILECTBJISITH IIO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Ppa3JIMYHBIX CUTYyalUsX,
MPOSIBISTH TBOPUYECTBO U BOOOpaskeHHUE, ObITh MHUITMATHBHBIM.

OgByaeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

1) camoopranu3amnmus:

- HCIIOJIb30BaTh OWOJIOTUYECKWE 3HAHUS IS BBISBJICHUS NTPOOJIeM M WX pEUICHHS B
KU3HEHHBIX U Y4€OHBIX CUTYalUsIX;

- BEIOMpATh Ha OCHOBE OMOJIOTHUECKUX 3HAHUH IIEIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYIIKax IO OTHOLICHUIO K YHUBOW MPHUPOAE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKAIOIIHNX;

- CaMOCTOATENIBHO OCYHIECTBJIATH MO3HABATENbHYIO JIE€ATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTENIbHOM JESITEIbHOCTH U KU3HEHHbIX
CUTYaIUsIX;

- CaMOCTOSATEIBHO COCTABJIATH IUIAaH PEHICHUs TPOOJIEMBI ¢ YYETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUTEHUI;

- 1aBaTh OLICHKY HOBBIM CHUTYALUSIM;

- pacHIMpATH PaMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

- lefaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PELICHHE;

- OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

- crocoOcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYAUIIMH B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YpOBEHD.

2) CAMOKOHTPOJIb:

- JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JCSATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIISAM;

- BJIa/IETh HAaBbIKAMM MO3HABATEJILHONW peIeKcHH KaK OCO3HAHMsI COBEPILAEMbIX AECHCTBUI
U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3yJbTaTOB M OCHOBAHUI, UCIOJB30BaTh MPUEMBI pedaekcun
IUIsl OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHUIO;

- IPUHUMATh MOTUBBI X aPTyMEHTBI IPYIUX IIPU aHAIHU3€E PE3YJIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOsT M APYTHX:

- IPUHUMATh ce0sl, IOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

- IPUHUMATh MOTUBBI X apTYMEHTHI IPYIUX IIPU aHAIHU3€E PE3YJIbTaTOB ACATEIbHOCTH;

- IpU3HaBaTh CBOE IIPABO U IIPABO JIPYTUX Ha OLIMOKY;

- pa3BUBaTh CIIOCOOHOCTh NOHUMATh MU C MO3ULMH JPYroro yejloBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaTbl OCBOCHMs cojiepxkaHus ydeOHoro mnpeamera «buonorus» Ha
yriyOJa€HHOM YpOBHE OpPHEHTHPOBaHbI Ha oOecrieueHue MpOoQUIBLHOI0 O0O0ydyeHHs OO0ydaroIUXcs
6uonoruu. OHU BKJIIOYAIOT: crienuuueckue st OMOJI0rUy HaydyHble 3HAHUS, YMEHUS U CIIOCOOBI
JEUCTBUI 1O OCBOEHUIO, MHTEPHpETAllMd M MpeoOpa30BaHUIO 3HAHWH, BHUJbI AEATEIBHOCTU 10
MOJIydeHHUIO HOBBIX 3HAHUM M MX NPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX, a TakkKe B pPealbHbIX
KU3HEHHBIX cuTyalusax. [IpenmeTHble pe3ynbTaThl IPEACTaBICHbI 10 TOJaM U3yUYECHMUS.

[IpenmeTHble pe3yabTaThl OCBOEHUS yueOHoro nmpeamera «buomnorus» B 10 knacce nomKHbI
OTpakaTh:

- ¢(hOpMUPOBAHHOCTb 3HAHUI O MeCTe U POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OopMUPOBAaHUN €CTECTBEHHO-HAYYHOU KapTUHBI MHpa, B TIO3HAHUM 3aKOHOB IPUPOJIbI U PELICHUU
npo06sieM PalMOHAIBHOTO MPUPOJIOTIONB30BaHMs, O BKJIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B
pa3BuUTHE OHOJIOTHH;
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- BJAJICHHE CHCTEMOW OMOJIOTMYECKMX 3HAHMUH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
OMOJIOTUYECKHE TEPMUHBI W TOHATUS (KU3HB, KIIETKA, OpPraHu3M, METadoJIM3M, TIOMEOCTas3,
CaMOpEryJIlNs, CaMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, U3MEHUYMBOCTb, POCT U DPA3BUTHE),
ouonorndeckue Teopuu (kiaerounast reopus T. [lIBanna, M. llnetinena, P. Bupxoa, xpomocomHas
Teopus HacienctBeHHoctu T. Moprana), yaenus (H. V. BaBunoBa — 0 1ieHTpax MHOro0o0pasus u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUN), 3aKOHBI (€AMHOOOpa3usi IOTOMKOB MEPBOrO MOKOJICHHUS,
pacllernIeHus], YUCTOTHl TaMeT, He3aBUCUMOTro HacienoBaHus ['. MeHens, roMoJoru4eckux psijioB
B HaciencTBeHHOU n3menunBocty H. 1. BaBunosa), npuHIMNIbI (KOMILIEMEHTAPHOCTH);

- BJIaZICHWE OCHOBHBIMH METOJIaMU HAYYHOTO IMO3HAHMS, UCTIOIB3YEMBIX B OMOJIOTHYECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIHICAHHE, U3MEPECHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

- YMEHHE BBIICNIATH CYLIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM uucie OakTepuid, rpubOB, pacTeHHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CHCTEM OPraHOB PACTEHHM, *KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB JKU3HEAEATEIBbHOCTH, POTEKAIOIINX B OPraHU3MaxX PACTEHUH, )KMBOTHBIX U YeJIOBEKa,
OMOJIOTMYECKUX TPOIIEcCCOB: 0OOMeHa BellecTB (MeTadoJin3M), MpEeBpallleHns YHEPrUH, OpOKEHNs,
aBTOTPO(HOIO U reTepoTpo(HOrO TUIIOB MUTAHUSA, POTOCHUHTE3a U XEMOCHUHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, sMOpuoreHe3a, MocTIMOPHOHAIBHOTO PA3BUTHS, PAa3MHOXKEHUS, HHIUBUAYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOIEHCTBUS T€HOB, T€TepPO3HCca, HCKYCCTBEHHOTO 0TOOPA;

- YMEHME YyCTaHaBJIMBAaTh B3aMMOCBS3U MEXIy OpraHOMJAMH KIETKH M UX (QYHKIUSAMHU,
CTpPOEHHEM KJIETOK Pa3HbIX TKaHeW M uMX (YHKUHAMH, MEXKIY OpraHaMH U CUCTEMaMH OPraHoB y
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa U UX QYHKIUSAMHU, MEXAY CUICTEMAMH OPraHOB U UX (QYHKLHUAMH,
MeXAy 3TarlaMyd oOMeHa BeIIeCTB, dTalaMH KJIETOYHOIO LIUKJIA U KU3HEHHBIX I[UKIOB OPraHu3MOB,
JTanaMu 3MOPUOHAIBHOTO PAa3BUTHS, T€HOTUIIOM U (PEeHOTHNOM, (GEHOTUIIOM U (PAKTOpaMH Cpeabl
oOHUTaHUS;

- YMEHHUE BBIABIITh OTIIMYUTCIIBHBIE NPU3HAKU KUBBIX CHUCTEM, B TOM YHUCIIEC PACTCHHH,
JKUBOTHBIX U 4EJIOBEKA;

- YMEHHUE HUCHOJIb30BaTh COOTBETCTBYIOIIME apI'yMEHThI, OMOJIOTHUYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUJISl IOKA3aTeJIbCTBA POACTBA OPTaHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIIIL;

- yMEHHME pemarbh OWOJOrMYECKHE 3aJayM, BBIABIATh NPUYMHHO-CIEJICTBEHHBIE CBSI3U
MEX]ly UCCIelyeMbIMH OMOJIOIMYECKMMHU IPOLIECCAMU U SIBIICHUSMH, J1€J1aTh BBIBOJBI U IPOIHO3BI
Ha OCHOBAHUU IOJy4EHHBIX PE3YJIbTaTOB;

- YMEHHUE BBINOJIHATH JIA0OPATOPHBIE U MpaKTHUECKUe paboThl, COOMIOAATh MpaBUia MPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

- YMEHHME BBIIBUTaTb THUIOTE3bl, INPOBEPATH HUX OSKCIEPUMECHTAIBHBIMM CPEACTBAMH,
(bopMynupys Lelb UCCIEI0BaHNs, aHATM3UPOBATh NOJYYEHHBIE PE3YJIbTAThI U JIeJIaTh BHIBOJIBI,

- YMEHME Y4YacTBOBAThb B Y4eOHO-HCCIIEI0BAaTEIbCKONH paboTe Mo OMOJIOrMM, SKOJIOTHU U
MEAULMHE, NPOBOJUMON Ha 0a3e LIKOJbHBIX HAy4HbIX OOIIECTB, W MYOJUYHO IPEICTABIIATH
MIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHIX;

- YMEHHUE OLIEHUBATh ITUYECKHE ACIIEKThl COBPEMEHHBIX UCCIIEZ0BAaHUI B 001acTH OMOJIOTUH
U MeMLUHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJ0TBOPEHUE, HAIIPABIEHHOE U3MEHEHNE T€HOMa
U CO3JIJaHME TPAHCTEHHBIX OPTaHU3MOB);

- YMEHHE OCYILECTBIATh OCO3HAHHBIN BBIOOD Oyyiel npodeccuoHalbHON NeSITeNbHOCTH B
o0nacT OMOJIOTHH, MEIUIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOIO XO3SHCTBA, MHUIIEBOMN
IIPOMBIIIIEHHOCTH, YIIIYOJsATh MO3HABATENbHBIM MHTEpEC, HAalpaBJIEHHBIH HAa OCO3HAHHBIM BBIOOD
COOTBETCTBYIOILIEH Npodeccuu U NMPOJODKEHUE OHMOJIOTHYECKOTO O0Opa30BaHUS B OpraHU3alMiX
cpeaHero npo¢eccuoHaIbHOTO U BBICILIEr0 00pa3oBaHusl.

[IpenmeTHble pe3yabTaThl OCBOCHUS yueOHoro npeaMera «buonorus» B 11 Knacce NOMKHBI
OTpaxkartb:

- ¢(hOpMUPOBAHHOCTH 3HAHUI O MeCTe U POJH OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUpPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUM 3aKOHOB
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IPUPOJBl U PEIIEHHH HSKOJIOTHYECKUX MPOOJEM YellOBeUeCTBa, a TAKKe B PEIICHHH BOIPOCOB
paMoOHaIBFHOTO MPUPOONOIB30BaHUsA, U B ()OPMHUPOBAHUU IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
oOIIeCTBY, YENOBEKY, O BKJIAJC POCCHHUCKHX M 3apyOekHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

- YyMEHHE BJaJIeTh CUCTEMOW OMOJIOTHYECKUX 3HAHMH, KOTOpas BKJIIOYAET ONpEeNCHHs U
MOHMMAaHUE CYNIHOCTH OCHOBOTIOJNATAOIUX OHOJOTMYECKHX TEPMHHOB U TOHATHH (BHI,
sKocucTteMa, Ouocdepa), Ouosorudyeckue Tteopuu (dBosmonmoHHass teopuss Y. JlapsuHna,
CUHTeTHYecKass Teopus sBojrouuun), yueHus (A. H. CeBepuoBa — 0 myrX U HamnpaBICHUSIX
sposrornn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (TeHeTH4YecKoro paBHoBecust k. Xapau u
B. Baitabepra, 3apomsmmneBoro cxoxactBa K. M. bopa), npaBmina (mmammyma 1O. JluGuxa,
AKOJIOTUYECKOU MUPAMUIbI SHEPTUH ), TUNOTE3bI (TUnore3a «mupa PHK» V. I'unbepra);

- yMEHHE BJAJeTh OCHOBHBIMH METOJAaMH HAaydyHOTO TIO3HAHUS, HCIIOJIb3yeMbIMU B
OMOJIOTUYECKAX HCCICOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHWE, W3MEpEHHE,
HaOJIO/IeHNe, SKCIEPUMEHT), Crnoco0aMH BBISBICHHS W OICHKH aHTPOTIOTEHHBIX H3MEHEHUH B
MIPHUPO/IE;

- yMEHHE BBIJIENATh CYIIECTBEHHBIC TPH3HAKH: BUIOB, OHMOTEOIIEHO30B, JKOCHCTEM U
ouoctepsl, CTAaOMIM3UPYIOIIETO, JBUXKYIIET0 M  pa3pblBalOIIEr0 €CTECTBEHHOIO 0TOopa,
AIDIONATPUIECKOTO ¥ CUMITATPUYECKOTO BU000PAa30BaHusl, BIMSIHUS ABMKYIINX CHII SBOJIOIMU Ha
TreHO(OH]T TOMYJISIUN, TPUCIOCOOICHHOCTH OpPraHM3MOB K Cpejle OOWTaHus, dYepeTOBaHHS
HaTpaBJICHUH 3BOJIIONNH, KPYrOBOPOTA BEIIECTB U MMOTOKA DHEPTUH B SKOCHCTEMAX;

- YMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEXIy MpPOIECCAMH DBOJIOIUH, IBIKYIIMMHA
CHJIAaMH aHTPOIIOTEHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX JKOCHCTEM M MPHCIOCOOJICHHUSIMH K HUM
OpraHU3MOB;

- YMEHHUE BBISBJIATH OTIUYUTEIbHBIE MPU3HAKH KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpene oOuTaHus, aOMOTHMYECKUX U OWOTHMYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3Eil
OpraHu3MOB B COOOIIECTBaX, aHTPOIIOT'€HHBIX U3MEHEHUHN B IKOCHCTEMAaX CBOEH MECTHOCTH;

- YMEHHE HCII0JIb30BAaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JJI JI0OKa3aTelbCTBa POJCTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHYECKHX TPy,
B3aMMOCBSI3M OPraHW3MOB U cCpebl OOUTaHMS, €AMHCTBA YEJIOBEYECKHX pac, HEOOXOAUMOCTH
COXpaHEHHUsS MHOrooOpa3usi BUIOB U DKOCHCTEM KakK YCIOBHUSI COCYLIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

- yMEHHE peuaTb OHOJOTUYECKHE 3aJaud, BBIABIATH MPUYMHHO-CIEJICTBEHHBIE CBS3U
MEXAY HCCIEAYEMbIMU OMOJIOTHYECKUMU MPOLIECCAaMU U SIBIICHUSIMH, JI€1aTh BBHIBOJBI U MPOTHO3bI
Ha OCHOBaHUM MOJYYECHHBIX PE3YIbTaTOB;

- YMEHHUE BBINOJHATH JIa0OpaTOpHbIE W MpaKTHUecKue paboThl, cOOMIOAATh MpaBuUiia MpU
paboTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

- YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HUX OKCIEPUMEHTAIBHBIMH CPEACTBAMH,
dbopMynupys Leib UCCISA0BaHUS, aHATM3UPOBATh MOJIy4HHBIE PE3YJIbTAThl U JIENIaTh BBIBOIBI;

- YMEHHUE Y4acTBOBaTh B y4eOHO-UCCIIEJIOBATEIbCKON padoTe 1Mo OMOJOTHH, IKOJIOTHUU U
MEIHIIMHE, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOMIECTB, W MYOJIWYHO MPEACTABIATH
MOJIyYE€HHBIEC PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

- YMEHHME OLEHHMBAaTh THUIOTE3bl U TEOPHUM O IMPOUCXOKICHUU >KM3HM, 4YeloBeKa MU
YeJIOBEUECKUX pac, O MPHYMHAX, IOCIEACTBUSAX M CIOCO0aX MpeIoTBpaleHHs] TI00aJIbHBIX
W3MeHeHHui B bnocdepe;

- YMEHHE OCYILECTBIATh OCO3HAHHBIN BBIOOD Oyymiei npodeccuoHalbHON NesITeNbHOCTH B
o0nacti OMOJIOTHH, SKOJIOTHH, MPUPOAONOIb30BAHUSA, MEIULMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CENBCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIyONATh MMO3HaBaTEIbHBIN
MHTEpEC, HalpaBIEHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccur M MpoJ0DKEHHE
OMOJIOTHYECKOTO 00pa30BaHMsS B OpraHU3alMsIX CPEJHEro MpO(PEeCCHOHAIBHOTO U BBICIIETO
oOpa3oBaHUsl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanue KosnuuyectBo yacos DJIeKTPOHHbIE Hanpagsienus: peanusanuu
°
pa3aesioB U TeM (uudpossbie) BOCIIUTATEIbHOI0 MOTEHI[MAJIA
n/m Bcero | Konrpoiabnbie | IIpakTnuecku
NPOrpaMMmblI o0pa3oBaTe/ibHbIE
padoTbl e padoThI
pecypchbl
O0P «Tpenaxep - TPaXX/IAHCKO€E BOCIIUTAHUE
«O01aKko 3HaAHUID. - MaTPUOTUYECKOE BOCITUTAHHE
buosnorus, 10 xnace - TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE
(yrnyOneHHbIN - 3CTETUYECKOE BOCIIUTAHNE
YPOBEHB)» - (puznueckoe BocnuTanue, GopMupoBaHHe
BHOIO IS KaK KYJIbTYpPbI 3J0POBbSI U SMOIIMOHATIBHOTO
1 1 https://school.oblak
Onaromnoy4usi.
Hayxa oz.ru/materials/463
620 - 9KOJIOTMYECKOEe BOCTIUTAHUE
- - LIEHHOCTH HAay4YHOT'O MO3HAHUS
D0P «Tpenaxep - TPAXKJIAHCKOE BOCIIUTAHUE
«O05ako 3HaHUI. - IaTPUOTUYECKOE BOCIIUTAHUE
buosnorus, 10 knace - TyXOBHO-HPABCTBEHHOE BOCIIUTaHUE
Kussle (yriny6neHHbIH - 3CTETUYECKOE BOCIUTAHUE
2 CHCTEMBI U HX 2 0.5 YPOBEHbB)» - (puznueckoe BocnuTanue, GopMupoBaHHe
H3VUEHUE KYJBTYpPBI 3J0POBbsI U 3MOLIMOHAIEHOTO
YA https://school.oblak
) Onaromnosy4usi.
oz.ru/materials/463
620 - DKOJIOTMYECKOE BOCIIUTAHUE
- - IIECHHOCTH HAay4YHOTO MO3HAHHUS
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O0P «Tpenaxep
«O0mako 3HaHUIY.
Bbuonorus, 10 xiacc

- TpaXKJaHCKOC BOCIIMTAHUC
- HaTPUOTUYCCKOC BOCIIUTAHUC
- IYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC
- 3CTCTHUYCCKOC BOCIIMTAHUC

(yrnyOneHHbIN
buonorus - (pusmueckoe BocniuTanue, popMupoBaHue
2 0.5 YPOBEHB)»

KJIETKH KYJIBTYPBI 3J0POBbSI K SMOIIUOHAIBHOTO
https://school.oblak OmaromosTy4usi.
0z.ru/materials/463 - 9KOJIOTMYECKOE BOCTIUTAHUE

622 - IEHHOCTH HAy4YHOTO I[TO3HAHUS
O0P «Tpenaxep - TPAXKJIAHCKOE BOCIIUTAHUE
«O01aKko 3HaAHUID. - IaTPUOTUYECKOE BOCIIUTAHUE
buomnorms, 10 k1acc - IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
Xumuaeckas (yrryOneHHBIH - DCTETUYECKOE BOCIUTAHHUE
OpraHu3anus 10 1 YPOBEHB)» - usnyeckoe Bocnuranue, GopMUpOBaHUE
KJIETKH KYJIBTYpPbI 3J0POBbSI U SMOIIUOHATIBHOTO
https://school.oblak
- 0J1aroTOJTyUHs.
oz.ru/materials/463
620 - 9KOJIOTMYECKOEe BOCIIUTAHUE
- - IGHHOCTH HAay4YHOTO MO3HAHUS
O0P «Tpenaxep - TPAXKJIAHCKOE BOCIIUTAHUE
«O01aKko 3HAHUID. - MaTPUOTUYECKOE BOCITUTAHHE
buonorus, 10 knacc - IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
Crpoenue u (yrmyOneHHbIN - 3CTETUYECKOEe BOCIIUTAHUE
GyHKIUM 8 2 YPOBEHB)» - ¢usuyeckoe Bocnutranue, GopMUpOBaHUE
KJIETKH KYJIBTYPBI 3J0POBBSI U SMOIIMOHATIBHOTO

https://school.oblak
oz.ru/materials/463
622

Onaromnoy4us.
- 9KOJIOTUYECKOE BOCIIUTaHUE
- LIEHHOCTH HAay4YHOTO MO3HAHUS
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OOMeH BEIIECTB

O0P «Tpenaxep
«O0maKko 3HAHMIY.
Bbuonorus, 10 ximacc

- TpaXKJaHCKOC BOCIIMTAHUC
- HaTPUOTUYCCKOC BOCIIUTAHUC
- IYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC

(yriyOneHHbIH - 9CTETUYECKOE BOCIIUTAHUE
Y TIpeBpaIIeHue
peBpalil 9 2 YPOBEHB )» - (pusmueckoe BocniuTanue, popMupoBaHue
SHEPruu B
KYJIBTYPBI 3J0POBbSI K SMOIIUOHAIBHOTO
KJIETKE https://school.oblak
) OnaromnoJyyusi.
oz.ru/materials/463
622 - 9KOJIOTMYECKOE BOCTIUTAHUE
- - IIEHHOCTHU HAYYHOTO MO3HAHUS
O0P «Tpenaxep - TPAXKJIAHCKOE BOCIIUTAHUE
«O01aKko 3HaAHUID. - HaTPUOTUYECKOE BOCIIUTAHUE
buomorms, 10 k1acc - IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
HacnencrBennas "
(yrryOneHHBIH - DCTETUYECKOE BOCIIUTAHHE
nHbopManus 1
(popman ) 9 0.5 YPOBEHB)» - ¢pusrUecKkoe BocuTanue, (hopMupoBaHue
peanuzanus e€ B
KYJIBTYpPbI 3J0POBbSI U SMOIIMOHATIBHOTO
KJIETKE https://school.oblak
- 0J1aroTOJTyUHs.
oz.ru/materials/463
P - 9KOJIOTMYECKOEe BOCTIUTAHUE
== - LIGHHOCTH HAay4YHOTO MO3HAHUS
D0P «Tpenaxep - TPAXKJIAHCKOE BOCIIUTAHUE
«O01aKo 3HAHUID. - MAaTPUOTUYECKOE BOCITUTAHHE
buonorus, 10 kmacc - JIyXOBHO-HPABCTBEHHOE BOCIIMUTAHUE
. (yrmyOneHHbIN - 3CTETUYECKOEe BOCIIUTAHUE
KuzneHHbIi
6 0.5 1 YPOBEHB)» - ¢usnyeckoe Bocnutanue, GopMUpOBaHUE
LUKIT KJIETKH
KYJIBTYPBI 3J0POBbSI U SMOIIMOHATIBHOTO
https://school.oblak
) Onaromnosy4usi.
oz.ru/materials/463
622 - KOJIOTMYECKOE BOCIIUTAHHE
- - IIEHHOCTH HAy4YHOTO MO3HaHUs
Crpoenue u 17 1.5 O0P «Tpenaxep - TPAKJAHCKOE BOCIIUTAHHE
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GbyHKITII
OpraHu3MoOB

«O0maKko 3HAHMIY.

buonorus, 10 kmacc

(yriyOneHHbIH
YPOBEHB)»

https://school.oblak
oz.ru/materials/463

- MaTPUOTUYECKOE BOCITUTAHUE
- JYXOBHO-HPAaBCTBCHHOC BOCIIUTAHUC
- 3CTETHYECKOE BOCITUTAHUE
- (pusmueckoe BocriuTanue, popMupoBaHue
KYJIBTYPBI 3I0POBbA ¥ SMOIIUOHAIBLHOIO
OJaromnoJryyusi.

PasmuoxeHue u

«O01aK0 3HAHUI.
buomnorms, 10 k1acc

622 - 9KOJIOTMYECKOE BOCTIUTAHUE
= - IIEHHOCTHU HAYYHOTO MO3HAHUS
D0P «Tpenaxep - TPAXKJJAHCKOE BOCIIUTAHUE

- HTaTPUOTUYCCKOC BOCIIMTAHUC
- IYXOBHO-HPAaBCTBEHHOC BOCIIMTAHUC

«O0nako 3HAHMIAY.

(yrryOneHHBIH - DCTETUYECKOE BOCIIUTAHHE
10 pasBHTHE 8 15 YPOBEHB)» - ¢pusnueckoe BocnuTanue, (HhopMupoBaHue
OPraHu3MOB KYJIBTYpPbI 3J0POBbSI U SMOIIMOHATIBHOTO
P https://school.oblak
- 0J1aroTOJTyUHs.
oz.ru/materials/463
o - 9KOJIOTMYECKOEe BOCTIUTAHUE
- - ICHHOCTH HAay4YHOTO MO3HAHUS
D0P «Tpenaxep - TPAXKJIAHCKOE BOCIIUTAHUE
«O01aKko 3HAHUID. - MaTPUOTUYECKOE BOCITUTAHHE
I'enetuka —
buonorus, 10 kmacc - JIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
Hayka o .
YK (yrmyOneHHbIN - 3CTETUYECKOE BOCIIUTAHUE
HACJIEJICTBEHHOC
11 A 2 0.5 YPOBEHB)» - ¢pusnyeckoe Bocnutranue, GopMUpOBaHUE
TH U
KYJIBTYPBI 3J0POBBSI U SMOIIMOHATIBHOTO
HU3MEHYHBOCTH https://school.oblak
) Onaromnosy4usi.
OpraHu3MOB oz.ru/materials/463
P - 9KOJIOTHYECKOEe BOCTIUTAHUE
= - [ICHHOCTH HAay4YHOTO MO3HAHUS
12 3aKOHOMEPHOCT 10 1 D0P «Tpenaxep - TPOKJAHCKOE BOCITUTAHHE
u

- HaTPUOTUYCCKOC BOCIIUTAHUC
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HACJIeICTBEHHOC Buonorus, 10 knace - TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE
TH (yrmyOneHHbIH - 3CTETUYECKOE BOCIUTAHUE
YPOBEHB)» - (pusmueckoe BocniuTanue, popMupoBaHue
KYJBTYPBHI 3J0POBbSI U SMOIIMOHAIEHOTO
https://school.oblak
| 215/453 0J1aromoJTy4us.
Z.ru/materi
oz ZtZeZ als - 9KOJIOTUYECKOE BOCIIUTAHHUE
= - IEHHOCTH HAyYHOTO TO3HAHUS
D0P «Tpenaxep - TPAXKJJAHCKOE BOCIIUTAHUE
«O01aKko 3HaAHUID. - MaTPUOTUYECKOE BOCIIUTAHHE
buomorms, 10 k1acc - IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
(yrryOneHHBIH - DCTETUYECKOE BOCIIUTAHHE
3aKOHOMEPHOCT
13 P 1 YPOBEHB)» - usnyeckoe BocnuTanue, GopMUpOBaHUE
Y U3MEHYHBOCTH
KYJBTYPBHI 3I0POBbSI ¥ SMOIIHOHAIEHOTO
https://school.oblak
- 0J1aroTOJTyUHs.
oz.ru/materials/463
o - 9KOJIOTMYECKOEe BOCTIUTAHUE
= - ICHHOCTH HAay4YHOTO MO3HAHUS
O0P «Tpenaxep - TPAXKJIAHCKOE BOCIIUTAHUE
«O01aKko 3HAHUID. - MaTPUOTUYECKOE BOCITUTAHHE
buonorus, 10 kmacc - JIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE
(yrmyOneHHbIN - 3CTETHUYECKOE BOCIIUTAHUE
I'eneTuka
14 0.5 YPOBEHB)» - ¢pusnueckoe BocnuTanue, (hopMupoBaHue
YernoBeKa
KYJIBTYPBI 3J0POBbSI U SMOIIMOHATIBHOTO
https://school.oblak
) Onmaromnosy4usi.
oz.ru/materials/463
620 - 9KOJIOTHYECKOEe BOCIIUTAHUE
= - IIGHHOCTH HAay4YHOTO MO3HAHUS
D0P «Tpenaxep - TPOKJAHCKOE BOCITUTAHHE
Cenexuus %
15 0.5 1.5 «O065ako 3HaHUI. - MATPUOTUYECKOE BOCIIUTAHHE
OpraHU3MOB

buonorus, 10 knacc

- AYXOBHO-HPAaBCTBCHHOC BOCIIMUTAHUC
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(yrmyOneHHbIH - 3CTETUYECKOE BOCIUTAHUE
YPOBEHB)» - (pusnueckoe BocniuTanue, popMupoBaHue
KYJBTYPBHI 30POBbSI U SMOIIMOHAIEHOTO
https://school.oblak
| ia15/463 OJaromnoJryyusi.
Z.ru/materi
et ?StZeZ als - 9KOJIOTUYECKOE BOCIIUTAHHUE
= - IEHHOCTH HAyYHOTO TTO3HAHUS
D0P «Tpenaxep - TPAXKJAHCKOE BOCIIUTAHUE
«O01aKko 3HaAHUID. - MaTPUOTUYECKOE BOCIIUTAHHE
buonorus, 10 kmacc - 1yXOBHO-HPaBCTBEHHOE BOCIIUTAHHE
buorexnonorus .
(yrryOneHHBIH - DCTETUYECKOE BOCIIUTAHHE
"
16 4 05 YPOBEHB)» - usnyeckoe BocnuTanue, GopMUpOBaHUE
CHHTETHYECKAs
KYJIBTYPBHI 3I0POBbSI ¥ SMOIIHOHATEHOTO
OMoJIOTHS https://school.oblak
| 1215463 Onaromnoy4usi.
Z.ru/materi
oz a6t282 als - 9KOJIOTUYECKOE BOCIIUTAHUE
- - LIEHHOCTH HAay4YHOT'O MO3HAHUS
- IPaXXJIaHCKO€ BOCIIUTaHHE
- IaTPUOTUYECKOE BOCIIUTAHUE
- TyXOBHO-HPABCTBEHHOE BOCIIUTaHUE
- 3CTETUYECKOE BOCIUTAHUE
PesepBHOE
17 1 - ¢pusnUecKoe BocHUTanue, (hopMupoBaHue
BpeMsI
P KYJBTYpPbl 3J0POBbsI U 3MOLIMOHAJILHOTO
Onmaromnosy4usi.
- 9KOJIOTUYECKOE BOCIIUTaHUE
- LIEHHOCTH HAay4YHOT'O MO3HAHUS
OBILIEE
KOJIMYECTBO
102 1.5 15
YACOB I10
I[TPOI'PAMME
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11 KVIACC

1 KonnuyectBo 4yacos DJIeKTPOHHbIE Hanpasienus: peanusanuu
anMeHOBaHMe
Ne (uudposbie) BOCIIMTATEIBLHOI0 MOTEHIUAJIA
pa3fieyioB U TeM Kontpoasn | IIpakTtuyec
n/n Bcero o0pa3oBaTte/ibHbIE
nporpamMmabl ple padoThl | KHe padoThI
pecypcsl
- TpaKJaHCKOE BOCIIUTaHHE
- MaTPUOTUYECKOE BOCIIUTAHHE
D0P «Tpenaxep P
. - IyXOBHO-HPaBCTBEHHOE
«O01aKko 3HaAHUID.
3apoxaeHue u BOCIIMTAHUE
buonorus, 11 kmacc
pasBuTHE . - 3CTETUYECKOE BOCIIUTAHNE
(yrnyOneHHBIN yPOBEHD )»
1 SBOJIIOIIMOHHEIX 4 0.5 - ¢pu3HUECKOe BOCIIUTAHUE,
. https://school.oblakoz.ru/ "
MIpe/ICTaBICHU B i OPMHPOBAHUE KYJIbTYPbI
P materials/463623 PMHP YIRTYP
onosorun 3I0pPOBbS U SMOLIMOHAIILHOTO
0J1aroTOJTy4Hs.
- DKOJIOTMYECKOE BOCIIUTaHUE
- IICHHOCTH HAay4YHOTO IO3HAHUS
- TPAKJAHCKOE BOCIIUTAHUE
- MAaTPUOTUYECKOE BOCIIUTAHUE
O0P «Tpenaxep P
. - IyXOBHO-HPaBCTBEHHOE
«O01aK0 3HaAHUI.
BOCITUTaHHE
buonorus, 11 knacc
. . - 3CTETUYECKOE BOCIIUTAHUE
Muxkpo3Boronus u eé (yrnyOneHHBIH YPOBEHD )»
2 14 2 ] - u3uyecKoe BOCIHUTAHUE,
pe3yNIbTaThI https://school.oblakoz.ru/ "
. OPMHPOBAHUE KYJIBTYPbI
materials/463623 PP YIRTYP
3I0pPOBbS U SMOLIMOHAIILHOTO
Onaromnoy4us.
- DKOJIOTMYECKOE BOCIIUTAHUE
- IIECHHOCTH HAay4YHOTO MO3HAHHUS
3 MakposBomrouus u e€ 6 O0P «Tpenaxep - TPXXIaHCKOE BOCIIUTaHUE

41



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

pe3yabTaThl

«O0mako 3HaHHUIY.
buomorus, 11 knacc
(yriyOyieHHBIN YPOBEHB)»
https://school.oblakoz.ru/
materials/463623

- MATPHOTHYECKOE BOCITUTAHUE
- IyXOBHO-HPaBCTBEHHOE
BOCIIUTAHUE
- ACTETHYECKOE BOCITUTAHUEC
- u3uYecKOe BOCIIUTAHNE,
(dbopmMupoBaHHE KyIbTYPbI
3JI0POBBS ¥ SMOIIMOHAIEHOTO
Onaromnoyyusi.

- DKOJIOTMYECKOE BOCITUTAHHE
- ICHHOCTH HAYYHOTO MO3HAHHUSI

[Ipoucxoxnenue u

O0P «Tpenaxep
«O01aKko 3HAHUID.
buomorus, 11 knacc

(yrryOIeHHBINH YPOBEHB )»

- TpaKJaHCKOE BOCIUTaHHE
- MaTPUOTUYECKOE BOCITUTAHHE
- IyXOBHO-HPaBCTBEHHOE
BOCIIUTaHUE
- 3CTETUYECKOE BOCIUTAHUE

a3BUTHE KU3HU Ha 15 1.5 - (puznueckoe BocnuTaHue
P ene https://school.oblakoz.ru/ q)q;pMI/IpOBaHI/Ie KyJ'II:Typr’
materials/463623
3JJ0POBBS ¥ SMOLIMOHAIBHOTO
0JIaroTOJTy4Hs.
- HKOJIOTMYECKOE BOCITUTAHHE
- IEHHOCTH HAy4YHOTO MO3HAHUS
D0P «Tpenaxep - TP@KIAHCKOE BOCIIUTAHHE
«O01aK0o 3HAaHHUIY. - IATPHOTUYECKOE BOCITUTAHUE
[Tpoucxoxaenne buonorus, 11 xmacc - TyXOBHO-HPaBCTBEHHOE
YernoBeKa — 10 0.5 1 (yrnyOsieHHBIH YPOBEHD )» BOCITUTaHHE
aHTPOTIOTCHE3 https://school.oblakoz.ru/ - 3CTETUYECKOE BOCIMTAHUE

materials/463623

- (puznueckoe BocIIUTaHUE,
(dbopMupoBaHUE KyIbTYpPbI

42



https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623
https://school.oblakoz.ru/materials/463623

3JI0POBbSI K IMOIIMOHAIBHOTO
Omaromnoy4usi.

- OKOJIOTHYECKOE BOCITUTAHHE

- HCHHOCTH HAYYHOTI'O IIO3HAHHA

DKOJIOTHS — HayKa O
B3aMMOOTHOIIICHUAX
OpPraHu3MoOB U

O0P «Tpenaxep
«O01aKko 3HaAHUID.
buonorus, 11 knacc

(yrnyOsneHHbIN yPOBEHb)»

- P IaHCKOE BOCIIUTaHHE
- MATPUOTUYECKOE BOCIIUTAHUE
- IyXOBHO-HPaBCTBEHHOE
BOCITUTaHHE
- 3CTETUYECKOE BOCIUTAHUE

0.5 - u3uIecKOe BOCITUTAHHE
HaJI0praHU3MEHHBIX https://school.oblakoz.ru/ q)(b ’
i OPMHPOBAHHE KYJIBTYPhI
CHCTEM C materials/463623 DD R
. . 3JI0POBBS U SIMOITUOHATILHOTO
OKpYIKaroIeH cperoit
Onaromnoy4usi.
- 9KOJIOTUYECKOE BOCITUTAHUE
- ICHHOCTH HAay4YHOTO MO3HAHUS
- TPKJAaHCKOE BOCIUTAHHE
- MaTPUOTUYECKOE BOCITUTAHHE
O0P «Tpenaxep
- - JIyXOBHO-HPaBCTBEHHOE
«O01aKko 3HAHUID.
BOCITUTaHHE
buonorus, 11 knacc
. - 3CTETUYECKOE BOCIIUTAHUE
Opranu3Mel U cpena (yriryOJIeHHBIH YPOBEHB )»
1.5 ] - u3nyecKoe BOCIHUTAHUE,
oOuTaHus https://school.oblakoz.ru/ "
. OPMHPOBAHUE KYJIBTYpPbI
materials/463623 PP YIRLYP
3JI0pPOBbS U SMOIIMOHATEHOTO
Onmaromnosy4usi.
- 9KOJIOTMYECKOEe BOCTIUTAHUE
- [ICHHOCTH HAay4YHOTO MO3HAHUS
D0P «Tpenaxep - TPOKJAHCKOE BOCITUTAHHE
DKOJOTHUs BUAOB U .
0.5 «O061aKko 3HAHUID. - MaTPUOTUYECKOE BOCITUTAHHE

MOMYJALAN

buonorus, 11 kmacc

- AYXOBHO-HPAaBCTBCHHOC
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(yrmyOneHHBINH YPOBEHB )»
https://school.oblakoz.ru/
materials/463623

BOCIIUTAHUE
- ACTETHYECKOE BOCITUTAHUE
- u3uvecKOe BOCIIMTAHNE,
(dbopmMupoBaHHE KyIbTYPHI
3JI0POBBS U SIMOLIMOHAIBLHOTO
OJaromnoJryyusi.
- DKOJIOTMYECKOE BOCITUTAHHE
- ICHHOCTH HAYYHOTO MO3HAHHUS

DKOJIOTHS COOOIIECTB.

O0P «Tpenaxep
«O01aKko 3HaAHUID.
buonorus, 11 kmacc

(yrnyOneHHBIN yPOBEHD )»

- P IaHCKOE BOCIIUTaHHE
- MaTPUOTUYECKOE BOCITUTAHHE
- IyXOBHO-HPaBCTBEHHOE
BOCITUTaHHE
- 3CTETUYECKOE BOCIUTAHUE

9 DKOJIOTHYECKHE 12 0.5 - (pu3HUECKOE BOCIIMTAHHE
https://school.oblakoz.ru/ (b(b ’
CHCTEMBI . OPMHPOBAHHE KYJIbTYPHI
materials/463623 pMup YIBTYP
3I0POBBS U IMOIIMOHAIILHOTO
0J1aroTOJTyUHs.
- 9KOJIOTHYECKOE BOCIIMTAaHUE
- IICHHOCTH HAYYHOTO ITO3HAHUS
- TP@X/IaHCKOE BOCITUTAHUE
O0P «Tpenaxep - TATPUOTUYECKOE BOCITUTAHHUE
«O06maKko 3HAHHIY. - JIyXOBHO-HPaBCTBEHHOE
buonorus, 11 knacc BOCHHUTAaHNE
buocdepa — .
(yrnyOieHHBIH YPOBEHD )» - 3CTETUYCCKOE BOCIIUTAHHUEC
10 rio0anbHas 6
https://school.oblakoz.ru/ - (pu3HUECKO€E BOCIIUTAHHE,
9KOCHCTEMA

materials/463623

(dbopMupoBaHUE KyIbTYpPbI
3JI0POBbsI U SMOIIMOHAIEHOT'O
Onaromnoyuus.

- 9KOJIOTUYECKOE BOCIIUTaHHUE
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- HCHHOCTH HAYYHOTI'O IMO3HAHHWA

YenoBek u

O0P «Tpenaxep
«O01aKko 3HaAHUID.
buonorus, 11 knacc

(yrnyOsneHHbIN yPOBEHD)»

- TPaKJaHCKOE BOCIIUTaHUE
- MAaTPUOTUYECKOE BOCIIUTAHHE
- JIyXOBHO-HPaBCTBEHHOE
BOCITUTaHUE
- 3CTETUYECKOE BOCIUTAHUE

1 OKpYIKaroIas cpesa 6 05 https://school.oblakoz.ru/ " pusmieckoe pocruTanue,
materials/463623 (OPMHPOBAHHE KYILTYPEI
3J0POBbA U SMOITMOHAJIIBHOTO
OnaromnoJyyusi.

- OKOJIOT'HYECKOC BOCIINTAHUEC
- HCHHOCTH HAYYHOT'O IMO3HAHUA

12 PesepBHOE Bpems 8

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME 102 15 [
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HHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, TPOBEPAEMBIX HA EI'3 110 BUOJIOI'U

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

buomornsa xak HayKa. JKuBble cHUCTEMBI U X HN3YUYCHUC

11

CoBpeMeHHass OHOJIOTHSI — KOMIUIEKCHAs Hayka. buojormueckne Haykd M M3ydaemble UMH MpooOieMbl. DyHIaMeHTaIbHbIE,
MIPUKJIAIHbIE ¥ IOMCKOBBIE HAYYHbIE UCCIEA0BaHNS B OMOJIOTUH.

3HaueHue OuoNoruu B (POPMHPOBAHMM COBPEMEHHON €CTECTBEHHO-Hay4YHOM KapTHHbI Mupa. lIpodeccuu, cBszaHHbIE C
Ouosiorneil. 3HaueHWe OWOJOTUM B TPAKTUYECKON JEATETBHOCTH YEJIOBEKAa: MEIUIIMHE, CEIbCKOM  XO3SHCTBE,
MIPOMBIIIIIEHHOCTH, OXpaHe MPUPOIBI

1.2

XKupble cucreMbl Kak mpeaMeT wusydeHus Ouosornu. CBOHCTBA JKHMBBIX CHUCTEM: €AWHCTBO XUMHUYECKOTO COCTaBa,
JUCKPETHOCTh M ILEJIOCTHOCTb, CJIOXHOCTb UM YHOPSJAOYEHHOCTb  CTPYKTYpPBI, OTKpPBITOCTb, CAMOOPraHH3aLus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUMBOCTD, POCT U PA3BUTHE.

YPOBHM OpraHM3aluy KMBBIX CHUCTEM: MOJIEKYISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHWU3MEHHBIN, NOMYJISIMOHHO-BUIOBOM,
9KOCHUCTEeMHBIN (OMoTeoreHoTHIeCKuit), onocdepusiit. [Iporeccrl, mMpoucxoasaIue B XUBBIX cucTeMax. OCHOBHBIC MPU3HAKU
xuBoro. JKu3Hp Kak (popMa CylecTBOBaHUs MaTEPHU

1.3

Meroasl Ouosormdyeckoil Hayku. HaOmrogeHuwe, W3MeEpeHHE, JIKCIEPUMEHT, CUCTeMaTru3amus, MmeraaHanus. [loHsaTtue o
3aBUCUMOM W He3aBUCUMOW mnepemeHHOM. [lnmanupoBanme skcnepumeHTa. [loctaHoBka u mpoBepka rumnote3. Hymeas
runote3a. [lonsTue BeIOOPKHU U €€ nocTOBEpHOCTh. Pa3opoc B Ouosornueckux naHHbIX. OlEHKa TOCTOBEPHOCTH TMOJYICHHBIX
pe3ynbTaToB. [IpHUUHbBI UICKaKEHUS PE3YJIBbTATOB IKCIIepuMeHTa. [[OHATHE CTaTHCTHYECKOTO TeCTa

Knerka kak Ouonoruyeckas cucrema

2.1

Kierka — cTpykTypHO-QyHKIIMOHANBHAS €IMHMIA XUBOrO. Mcropusi oTkpbiTusa KieTku. Padotel P. I'yka, A. JleBeHryka.
Kinerounas teopus (T. llIBann, M. Ilnetinen, P. Bupxos). OCHOBHBIE MMOJI0KEHUSI COBPEMEHHOH KJIETOYHON TEOPHUH.

MeTo1bl MOJEKYISIPHON M KJIETOYHON OWOJIOTMU: MUKPOCKOIHUS, XpomaTtorpadus, 3meKTpodope3, METOJ MEUEHBIX aTOMOB,
muddepeHnnanbHoe HeHTpUpyrupoBaHue, KyJIbTUBHPOBAHUE KIIETOK

2.2

XUMHYECKHUN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPaMUKPO3JIeMEHThI. Boa 1 e€ poJib Kak pacTBOpUTEIs, peareHTa, y4acTue
B CTPYKTYPHUPOBAHHH KJICTKH, TCIUIOPETYJsIMi. MHUHEpaIbHbIC BEIICCTBA KJIETKH, UX OHOJIOTHYECKass poJib. POllb KATHOHOB H
AQHMOHOB B KJIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIA cocTaB OenkoB. CTpykTypbl OenkoBoil Mosekynbl. llepBuunas
CTpyKTypa Oenka, MenTHaHasi CBs3b. BTopuuHas, TpeTuuyHas, 4eTBepTUYHAs CTPYKTYypbl. [leHarypauus. CBoiicTBa OeiKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIU OEIKOB.

YrneBoasl. MoHOCaxapuipl, AUCAXapuIbl, OJIMTOcaxapyuabl U nonucaxapuapl. OOl mian CTpoeHUs U (PU3UKO -XUMHUUYECKUE
CBOMCTBa yrieBo0B. buonornueckue GyHKIUH YTIEBOIOB.
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Jlumuael.  TuapodwmibHo-ruapodoOHbIe cBolicTBa. Knaccudukanus mumumoB. Tpurmmnepunsi, ¢ochonunuasl, BOCKH,
crepounbl. buonorndeckue ¢GyHKuH aUNHA0B. OOIKMe CBOMCTBA OMOJOrMYECKHMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
caMO3aMbIKaHUIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JIHK u PHK. Crpoenne HykinenmHOBbIX KHCIOT. Hykneotwapl. IlpuHIMI KOMILIEMEHTAPHOCTH.
[Tpauo Yapradda. Crpykrypa JIHK — nBoiinas crimpans. Mectonaxoxaenue u ouonorndeckue ¢pynkmnu JJHK. Bugsr PHK.
Oyukuuu PHK B knetke.

Crpoenue mosekyinsl AT®. Makpospruueckue cBsizu B MmoJiekyine AT®. buonornueckue ¢pynkinuun AT®. BoccTraHoBiIeHHbBIE
nepeHocurky, ux Gpynkuun B kietke. CexkBennpoBanue [JHK.

CrpykrypHas Owuojorus: OuvoxuMuuyeckue M OHO(DU3MYECKHE MCCIEIOBAaHUS COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpPHI
OHOMOJIEKYIT

TUmBI KIETOK: yKapuOTHIECKas U MpokapruoTHdeckas. CTpyKTypHO-(DYHKITMOHATEHBIC 00pa30BaHUs KICTKH.

Crpoenue mnpokapuoTHueckoi kietku. KnetouHast creHka Oakrepuil m apxeil. OcoOeHHOCTH CTpOEHHUs TeTepoTpodHON u
aBTOTPOGHON MPOKAPUOTHIECKUX KIETOK. MeCTO M pOJIb IPOKapHUOT B OMOIICHO3aX.

Crpoenve u (GYHKIMOHUPOBAaHWE JyKapuoTudecko kieTku. Ilnasmartuueckas memOpana (1azmanemma). CTpyKTypa
MJIa3MaTHYeCKON MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 TUIa3MaTUUYECKyl0 MeMOpaHy: maccuBHBIN (muddy3usi, odnerdéHHas
muddy3ust), akTUBHBINA (IEPBUYHBIA U BTOPUYHBIA aKTHBHBIN TpaHcropT). [lomynponumaemocts MeMOpansl. PaboTta HaTpwmii-
KaJINEBOTO HAcoca. DHJOIMTO3: MUHOIMTO3, daronnuto3. Ik3omuto3. Kinertounas crenka. CTpykrypa U GyHKIIUU KICTOYHOM
CTEHKH pacTEeHUM, TPUOOB.

Huromnasma. [uro3zome. [utockenet. JIBmxenue nuroruiazMel. Opranouapl KiIeTku. OqHOMEMOpaHHbBIE OPTaHOU bl KIIETKHU:
supomiazmatudeckas cetb (DI1C), anmapar ['onbmxu, TM30COMBI, X CTpOoeHHE M (YHKITMU. B3auMOCBs3b 0 THOMEMOpaHHBIX
opraHouioB kjeTku. CTpoeHue rpanyiasipHoro perukyinyma. CHHTE3 pacTBOPUMBIX OeiakoB. CHHTE3 KIETOYHBIX MEMOpaH.

2:3 ['mankwii (arpanyasipHBIN) dHIOIIA3MaTHIEeCKU peTukyayM. CekpetopHas ¢pyHkmus anmapata ['onbmpku. TpaHcmopT BemiecTs
B KJeTKe. Bakyonu pactutenbHbIX kKieTok. Kierounsiit cok. Typrop.
[TomyaBTOHOMHBIE OPTraHOUIBI KJIETKU: MUTOXOHIPUHU, TTACTU/IBL.
Crpoenue U (yHKIMM MUTOXOHIpHM M miacTul. [lepBuuHbIe, BTOPUYHBIE M CIOKHBIE IIACTHIBI (DOTOCHHTE3UPYIOIINX
9yKapuoT. XJIOPOIIACThI, XPOMOILIACTHI, ICHKOTIIACTHI BBICIIUX PACTCHHA.
Hememb6pannbie opranouap! kinetku CTpoeHue u (pyHKIHH HeMeMOpaHHBIX OPraHOHUIOB KIeTKU. Pubocombl. MUKpOHIaMEHTHI.
Mpimeunsie kieTku. Mukporpyoouku. Kietounsiii nentp. CTpoeHue U ABWKEHHE KT'YTHMKOB U pPecHHUYEK. MUKpPOTpyOOUKH
uuToria3mel. LlenTpuons.
Anpo. ObGonouka siapa, XpOMAaTWH, KapuoIUla3Ma, SAPBIINIKH, UX CTpoeHHe U (GyHKUMH. SnepHbId OEIKOBBIM MaTpUKC.
[IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEp(a3zHOM sijipe. benku XxpoMaTtuHa — TUCTOHBL.
Knetounsie Bximouenus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK DYKapHOT (PaCTUTENBHOM, )KUBOTHON, TPHOHOIN)

24 ACCUMWIALINS ¥ TUCCUMUISIIIMSL — JIBE CTOPOHBI MeTaboim3ma. Tumbsl 0OMeHa BellecTB: aBTOTPO(HBIN U reTepoTpodHBII.
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VYdactue kuciopona B OOMEHHBIX Ipolleccax. DHepreTuueckoe obdecreueHue KieTku: npespamieHue AT® B oOMEHHBIX
nporeccax. epMEeHTATUBHBIA XapaKTep PEakIyii KIeTOYHOro MeTabomm3Ma. PepMEeHThI, X CTPOCHUE, CBOWCTBA M MEXaHU3M
nevicteusi. Kopepmentol. OTinnunst pepMEHTOB OT HEOPTaHMUECKUX KaTaIN3aTOPOB. belKu-akTHBaTOphI U OCIKU-HHTHOUTOPBHI.
3aBHCHMOCTH CKOPOCTH (PEPMEHTATUBHBIX PEAKIUN OT PA3ITUUHBIX (PAKTOPOB.

[lepBUuHBI CHHTE3 OpraHUYECKUX BemiecTB B KieTke. DoTtocunres. Ponb xmopomiactoB B nmpouecce potocunreza. CBeToBas u
temHoBasi (aspl. [lpomykTuBHOCTH (hoTOCHMHTEe3a. BnusHMe pa3nuuyHbIX (AKTOPOB HA CKOPOCTh (OTOCHHTE3a. 3HAUYCHHUE
¢dorocunTe3A.

XeMmocuHre3. PazHooOpaszne opraHu3MOB-XeMOCHHTETUKOB: HUTPUGUIMPYIOIIKE OaKTepHH, jKeae300aKkTepuu, cepoOaKkTepuH,
BOJIOPOJIHBbIE OaKTepuu. 3HAYEHUE XEMOCHHTE3A.

AnasrpoOHble opraHu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHSI M HX HCIOJIb30BaHHE 4YeIOBEKOM. AHa’poOHbIE
MHUKpPOOPIraHU3Mbl KaKk 00bEKTHI OMOTEXHOJIOTUN U BO30YAUTENH OOJIE3HEH.

AdpoOHBIe oOpraHu3Mbl. JTambl 3HepreTuueckoro oOmena. I[loaroroButenbHbil sTam. [nmukonu3 — OecKHCIOPOAHOE
paclIenIeHHe IIII0KO3bI.

buonoruueckoe oxucieHue, WIM KJIETOYHOE JbIxaHue. Poib MHUTOXOHApUI B mpolieccax OMOJOTMYECKOTO OKHCIIEHUS.
Huxnmuaeckue peaknuu. OxucnutenbHoe dochopunupoBanue. [IpenmymiecTBa a’poOHOTO MyTH OOMEHa BEIIECTB TIEPEN
aHa’poOHbIM. D (HEKTUBHOCTH IHEPTeTUYECKOT0 0OMEHA

2.5

Peakuuu wmaTtpuyHoro cuHrteza. [IpuHIMI KOMIUIEMEHTapHOCTHM B peakUusX MaTPUYHOrO CHHTE3a. Peanuzanus
HacneACTBeHHOW WHMopMmaruu. ['eHeTnueckuii Ko, ero cBoicTBa. TpaHckpumnuus — marpuudbiii cuaTe3 PHK. [lpuHiumns:
TPAHCKPUIILUU: KOMIUIEMEHTapHOCTb, AaHTUIAPAIEIbHOCTh, ACUMMETPHUYHOCTh. TpaHCHsmuss U e€ JTanbl. YyacTue
tpancnoptbix PHK B OuocunTeze Oenka. Ycmousi OnocunTeza Oenka. KomupoBanme amuHOKHCIOT. Pons pubocom B
OnocuHTE3€e OeIKa.

Opranuzanys reHomMa y npoKapuoT U 3yKapuoT. Peryssius akTHUBHOCTH IeHOB y npokapuoT. ['unoresa onepona (®. XKakoo,
K. Mano). Perynsnust 0OMEHHBIX MpOIeccoB B KieTke. KiieTouHslii romeocTas.

Bupycel — Heknerounsle (GOpMBI KU3HU U oOIUraTHbie napa3uthl. CTpOEHHE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB,
OakTepuodaros.

Bupychsbie 3a601eBanus yenoBeka, >kuBoTHbIX, pactenuit. CIINJ[, COVID-19, counanbable 1 MEIUITUHCKUE TTPOOIEMBI

2.6

Knerounslil nuki, ero nepuoasl u perymauus. Matepdaza u Mmuto3. OCOOEHHOCTH MPOLECCOB, IMPOTEKAOLINX B UHTEpdase.
IloarotoBka KieTku K JeieHuro. IIpecuHTeTHMYECKHH (IOCTMUTOTHYECKHUIl), CHHTETMYECKHMH U IMOCTCUHTETUYECKUN
(IPeMUTOTUYECKHI ) TIEPUOABI HHTEP(A3bI.

Martpuunsiii cuare3 JJHK — penmukanus. [Tpuanune! permmkanuu J{HK: koMieMeHTapHOCTD, OJIyKOHCEPBATUBHBIN CUHTES,
anTUnapamienbHocTe. Mexann3m permkanuun  JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepel u TenoMepasa.
XpOMOCOMHBII HAabOp KIETKH — KapHUOTHUM. JIMIUIOMAHBIA M TarylouJHbI HaOOpbl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBL.
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Henenne xnetkn — mMuto3. CTaiud MHUTO3a M MPOUCXOJAIIME B HHUX Tpouecchl. Tumnbsl mutosza. KapuokuHes U 1IUTOKUHES.
buonoruveckoe 3HaueHHEe MHUTO3a. Perynsmus MHUTOTHYECKOTO IMKJIA KJIeTKu. IIporpammupyemasi KieTodHas THOETb —
arornTo3.

DyHKIIMOHAJIbHA TEHOMUKA

Opraan3m Kak OHOJIOTHYECKasi CHCTEMA

3.1

OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTAaHU3Mbl 1 MHOTOTKAHEBbIE OPraHU3MbI.

@opMBl  Pa3MHOXKEHHUS OpPraHU3MOB: Oecrnojioe (BKJIHOYas BEreTaTMBHOE) M IMOJIOBOE. Buapl 0ecrnosoro pa3MHOXKEHUS:
MMOYKOBaHUE, CHOPYIISILMS, PparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. I[lomoBbie kieTku, wim rameTsl. Meiio3. Cragum wMmeiio3a. [loBenenue XxpomocoM B Melo3e.
Kpoccurrosep. buosornuecknii cMbIc MeH03a U IIOJIOBOTO IIpoliecca. Melo3 1 ero MeCcTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpieBoe pazputue. ['amerorene3 y xkuBOTHBIX. [lonoBeie xene3pl. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KIIETOK.
Crniepmarorenes3 u ooreHe3. CTpoeHue MoyoBbIX KieTok. OmiIogoTBOpeHHE U SMOpPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI
OTIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NnmmBuyansHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Cramuu sMOpHOreHe3a KUBOTHBIX (Ha mpuMepe JIArymkH). pobiaenue.
Tuner apobnenus. OcobeHHOCTH APOOJICHUS MIICKOTMTAIOMINX. 3apObIIIEBbIe JIMCTKUA (TacTpyJisaiums). 3akiagKka OpraHoB U
TKaHE! W3 3apOJIbIIIEBBIX JUCTKOB. B3anMHOe BIMSHUE 4YacTell pa3BUBAIOUIETOCS 3apojbliia (3MOpUOHANbHAS WHAYKIIHS).
3aknaaka IjiaHa CTPOCHMS JKMBOTHOTO KaK pe3yJabTaT HEpapXUUECKUX B3aUMOJICHCTBUN TCHOB. BrusHue Ha sMOpHOHAITBHOE
pa3BUTHE Pa3INYHbBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pazButue xuBoTHBIX. [locTamMOpronaneHelil iepuos. [Ipsmoe u Hempsimoe pasButHe. Pa3Butne ¢ meramopdo3zoM y
OECIO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. bHOJOrmueckoe 3HaueHHWE NPSIMOTO M HENPSIMOTO pPa3BUTHUSA, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta >XUBOTHBIX. (DaKTOpbl peryimsdlud pocTa >KUBOTHBIX W 4yesoBeka. Craauu
MOCTAMOPHOHATBHOTO Pa3BUTHS Y )KMBOTHBIX U ueioBeka. [leprnoipl oHTOreHe3a yenoBeka.

Pa3zmHoxenue u passurre pacrenuid. ['ametoduT u cnopodurt. Melo3 B )XKHU3HEHHOM ITMKIIEe pacTeHuid. OOpa3oBaHue CIOp B
npouecce Meioza. ['amerorene3 y pacrenuil. OIUIOAOTBOPEHME U Pa3BUTHE PACTUTENBHBIX OpraHu3MoB. JlBoliHOeE
OTUIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OO0pazoBaHue U pa3BUTHE CEMEHH. MeXaHU3MBbl PETYJISIIMU OHTOIeHe3a Y pacTeHUi
Y ’KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTUA T'CHCTHUKU KaK HAYKH. OCHOBHBIE T€HETHYECKUE MOHATHS W CHMBOJLL. I OMOJIOTHYHEIE
XpOMOCOMBI, aJJICJIbHBIC TI'CHbI, AJbTCPHATUBHLIC IIPHU3HAKH, JOMHMHAHTHBIM M peuecanHHﬁ IIPU3HAK, TI'OMO3UI0Ta,
IreTcpo3nurora, dYucCTasd JIMHHUA, FI/I6pI/I)IBI, I'CHOTHUII, q)eHOTI/Il'I. OCHOBHEBIE MCTOAbBlI TI'CHCTHKU: FH6pPII[OJ'IOFPI‘I€CKPII>i,
HHTOHOFHQCCKHﬁ, MOHCKYHHpHO'FeHeTI/I‘IeCKI/Iﬁ

3.3

MOHOFI/I6pI/II[HOC CKpCIIUBAHUC. HepBHﬁ 3aKOH MeHAensa — 3aKOH e)II/IHOO6pa3I/I$I FI/I6pI/II[OB MEpBOro IMOKOJICHUS. HpaBI/IJ'IO
JAOMHUHHPOBAHUA. BTOpOP’I 3aKk0OH MeHaens — 3aKoH paclICIVICHUA IMPU3HAKOB. HI/ITOHOFI/I‘leCKHe OCHOBEI MOHOFI/I6pI/I,ZLHOFO
CKpCIIMBAHU. I'unoTe3a 4MCTOTHI TaMET.
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Ananusupyrouiee ckpemuBanue. [IpoMexyTouHbI XapakTep HacjeAoBaHMs. PaciiemnyieHue NpU3HAKOB IIPU HENOJHOM
JIOMUHUPOBAaHUM.

JurubpunHoe ckpeumuBanue. Tpetuii 3akoH MeHJens — 3aKOH HE3aBUCHMOTO HAacieNOBaHUs MpHu3HaKkoB. LluTonornyeckue
OCHOBBI AUTHOPHUTHOTO CKPEIIMBAHHUS.

CuerieHHoe HaciefoBaHue npusHakoB. Paborel T. Moprana. CuernsjeHHOe Haciel0BaHUE I'€HOB, HapyIIEHUE CLEIJICHUs
MEKly FeHaMH. XpOMOCOMHAasl TEOPHs HACIIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAHW3M OIpeNEieHUs Ioja. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. l'OMOrameTHslii u
reTeporaMeTHBIN NoJj. ['eHeTnyeckas CTpyKTypa MoJ0BBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIJIEHHBIX C TIOJIOM.
l'eHotun kak wuenoctHas cucrema. llnedoTponusi — MHOXKECTBEHHOE JEHCTBUE TreHa. MHOKECTBEHHBIN —aJlJIEIU3M.
BsaumonelictBue HeayuenbHbIX reHoB. KommementapHocTs. Onucras. [lonumepus

3.4

B3aumoneiictBue reHotuna W cpenpl npu  ¢GopMmMupoBaHMM (peHoTuna. M3MeHumMBOCTh TNpH3HAKOB. KauecTBeHHblE WU
KOJIMYECTBEHHBIE MPU3HAKHA. BUJTbI NI3MEHUYMBOCTHU: HEHACTIEACTBEHHAS U HACIIC/ICTBEHHASI.

MomudukanmonHnas 13MeHIMBOCTh. Postb cpenbl B opMupoBaHHH MOIM(DUKAITMOHHON M3MeHUMBOCTH. HopMma peakium npr3HaKa.
Bapuanmonssiit psig u BapuarpionHas kpusas (B. Moranacen). CoiicTBa MOTMGPUKAIIMOHHOM W3MEHUYNBOCTH.

l'eHoTunyeckass W3MEHYMBOCTh. (CBOMCTBA TE€HOTHIIMYECKONM W3MEHYMBOCTH. BHIBI T€HOTHIHYECKOW HW3MEHYMBOCTHU:
KOMOWHATUBHAsA, MyTal[HOHHASI.

KoMOnnaTiBHas W3MEHUMBOCTh. Mel03 M TIOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHOW W3MEHUMBOCTH. PoJjib KOMOWHATHBHOM
M3MEHYMBOCTH B CO3[JaHUH T€HETUYECKOTO Pa3HOOOpasus B Mpeenax OTHOTO BU/IA.

MyranoHHas U3MEHYMBOCTh. Byl MyTanumii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U MHIYLUPOBAHHBIE MYTallUH.
SlnepHble u nUTOILIA3MaTHYECKE MyTauu. COMAaTHYECKUE U MOJIOBbIE MyTaluu. [IprunHbl BOSHUKHOBEHUS MyTaluid. MyTareHbl
U WX BIIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOIO Ipouecca. 3aKOH FOMOJIOIMYECKHX PsJIOB B HACIEACTBEHHOMN
n3menunBocty (H.W. BaBunoB). BuesnepHas n3MeHUMBOCT M HACIEACTBEHHOCTh

3.5

KapI/IOTI/IH YCJIOBCKA. MC}KIIYHaPOIIHaH mporpamMma MUCCJICAOBaHUA I'€HOMa 4YC€JIOBCKaA. MCTOI[I)I HN3Y4YCHUA T'CHECTHUKHU YCJIOBCKA:
reHeanoquecm/Iﬁ, 6JIPI3HCHOBBII>'I, HHTOFeHeTH‘leCKHﬁ, HOHYJ'IHI_II/IOHHO'CTaTI/ICTI/I‘lCCKI/II\/'I, MOHGKYHﬂpHO'FCHCTI/I‘IeCKI/Iﬁ.
COBpeMeHHOG OIIPCACIICHUC I'CHOTUIIA: IIOJJTHOTCHOMHOC CCKBCHHUPOBAHHUEC, TCHOTUIIMPOBAHHUEC, B TOM YHCJIC C ITIOMOIIbBIO HHP'
ananuza. HacneacTtBeHHbIC 3a0071€BaHUs YeOBeKa. [ eHHbIe U XPOMOCOMHBIC 0ome3Hu 4JeoBeka. boiesnu ¢ HaCHeHCTBeHHOﬁ
IpeapacCIiojIO’)KCHHOCTBIO. 3HauyeHue MCHHHHHCKOﬁ I'CHCTUKU B IIPCAOTBPAIICHUHN MW JICHCHHH TI'CHCTHYCCKUX 3a00JIeBaHUH
yeyoBeka. CTBOJIOBBIE KIIETKH

3.6

JlomecTukanyst U celeKUys. 3apoKIeHHE CeleKUuM U aomectukanuu. Yuyenne H.M. BaBunoBa o neHTpax NPOUCXOXKIECHUSA U
MHOT0o00pa3us KyJAbTYPHBIX PacTeHH. Pojb cenekiy B CO3JaHuM COPTOB PACTEHUH U MOPOJ KUBOTHBIX. CopT, IOpO/Ia, IITAMM.
3aKOH TOMOJIOTMYECKHUX PSI0B B HAacleACTBEHHOM n3MeHunBocty H.M. BaBuioBa, ero 3HaueHue 115l CeNeKIMOHHON padoThl.

Mertoap! ceneKIMOHHON paboThl. VIcKycCTBEHHBIN OTOOP: MAaCCOBBIM M MHAWBUIYabHBIA. JTanbl KOMOMHALIMOHHOM CEIEeKINH.
VcnbiTanue nmpou3BojauTeneil mo nmotoMctBy. OTOOp MO TeHOTUIY C MOMOIIbIO OLEHKH (PEHOTHIIA MOTOMCTBA U OTOOp IO
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TEHOTHUITY ¢ ToMoubto aHanu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PaauanuoHHBIA M XMMHYECKUMH MyTareHe3 Kak HCTOYHHUK
MyTalUi y KyJIbTYPHBIX (OPM OpraHu3MOB. Vcronbp3oBaHNE TECHOMHOTO PEIaKTHUPOBAHUS U METOJ0B pekoMOuHaHTHBIX JTHK
JUISL TIOJIy4EHHUSI HCXOAHOTO MaTepHalIa Il CEJIEKIIUH.

[Nomy4yenne monmmuionioB. BHyrpuBumoBas rubpuausanyst. bin3kopoacTBeHHOE CKpeluBanue, Wwin uHOpumuHT. HepozacrBeHHoe
CKpEIMBaHue, WM ayTOpuIUHT. [ eTepo3rc U ero npuuuHbL. Vcrmonb3oBaHue reteposuca B cenekuun. OTnanéHHas THOpHIU3aIIsL.
[Ipeogonenue Oecrious MEXBUIOBBIX THOPUAOB. JIOCTIKEHNSI CENEKIIMH PACTEHUI U JKMBOTHBIX

3.7

OOBbeKThI, HCNOJIb3yeMble B OMOTEXHOJIOTHH, — KIETOYHbIE M TKAHEBbIE KYJIbTYpPbl, MUKPOOPraHU3MBI, X XapaKT€pPHCTHKA.
TpaguimonHas OMOTEXHOJOTHS: XJeOONeUYeHue, MoJyYeHHEe KHCIOMOJIOUHBIX MPOIYKTOB, BUHOJENNE. MUKPOOHOIOTHYECKHA
cuHTe3. OOBEKTHl MUKPOOHOIOrMYecKUX TexHosorui. IIpousBonacTBO Oenka, aMUHOKHCIOT W BUTaMUHOB. lckyccTBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIUS SIMIIEKIETOK M KIIOHUPOBAHKE KUBOTHBIX. METO/ TpaHCILUIaHTaUH 1P KIIETOK.
XpoMocOoMHas U TeHHasi HHXeHepusi. VIcKycCcTBEHHBIN CHHTE3 TeHa U KoHCcTpyupoBanue pekoMOonHanTHbIX JIHK. [loctmxenus
1 NIEPCTIEKTUBBI XPOMOCOMHOM M T€HHOM MHXeHepuu. MeauimHckue OnoTexHoaoruu. Vcnonbp3oBaHue CTBOJIOBBIX KIETOK

CucreMa ¥ MHOTOOOpa3ue OpraHM4eckoro Mupa

4.1

buonoruueckoe paszHooOpasue opranu3moB. CoBpeMEHHas cHCTeMa OpraHuyeckoro Mupa. IlpuHuumnel kinaccuduxanuu
opranu3MoB. OCHOBHbIE CUCTEMAaTHUECKHE IPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHUS U JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu, OJHOKJIETOYHBbIE I'pUOBI,
OJIHOKJICTOYHBIE BOJOPOCIH, Apyrue npoTucThl. KonoHuanbHble opraHu3mbl. [IBH)KE€HHE OJHOKIETOYHBIX OpPraHU3MOB:
amME€OOMIHOE, MKT'YTUKOBOE, PECHMYHOE. 3alluTa Yy OJHOKJIETOYHBIX OPraHM3MOB. Pa3ipa)kumMocTh y OJHOKIIETOYHBIX
Opranu3MoB. TakcHChI

4.2

MHorokaeToyHble pacTeHUs. B3auMOCBs3b 4YacTeii MHOTOKIETOYHOrO oOpraHu3Ma. TkaHW, OpraHbl M CHCTEMBbl OPraHOB
MHOTOKJIETOYHOrO opranuzma. OpraHusM Kak enuHoe 1enoe. TkaHu pacteHud. Tumbl pacTUTENbHBIX TKAHEMH:
oOpa3oBaTelibHasA, MOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MexaHuuyeckasi. OCOOEHHOCTH CTPOEHHUS, PYHKIUN U PaCIOI0KEHUS
TKaHEW B OpraHax pacTeHU

4.3

BereratuBHbple M TreHepaTUBHbIE OpraHbl pacTeHuil. DyHKIMUM OpraHoB M cucrteM opraHoB. Kapkac pacteHuil. J[BuxeHue
MHOTOKJIETOYHBIX PAacTeHU: Tponu3mbl U HacTuu. llorjoimieHue BOJBI, YIJIEKUCIOTO Ta3a M MUHEPAIbHBIX BEUIECTB
pactenusimu. Jlpixanue pacteHuil. uddy3us ra3oB yepe3 MOBEPXHOCTh KIETKUA. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUHU.
Boinenenune y pacteHuil. 3amura y MHOTOKJIETOUHbIX pacTteHuid. Kyrtukymna. CpencTtBa macCMBHOM M XMMHMUYECKOM 3alllUTHI.
DuToHIUABL.

PazpaxxumocTts 1 peryisinus y opranu3mMoB. Pa3apakuMOCTb U peryssiiys y MHOTOKJIETOYHBIX pacTeHul. PocToBeie BemecTsa
M UX 3HAYCHHUE

4.5

MHOroOKJI€eTOYHbIE JKHMBOTHBIE. B3aMMOCBSA3b 4YacTE€d MHOTOKJIETOYHOI'O opraHu3ma. TKaHI/I, Oopraibl MU CHCTCMbI OPraHOB
MHOT'OKJICTOYHOI'O OpraHu3ma. OpFaHI/ISM Kak eauHoe 1enoe. I'omeocras. TkaHM >KMBOTHBIX M YeJOBEKa. THIBI KUBOTHBIX
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TKaHEH: SUTeInanbHasl, COSJMHUTENbHAs, MbIIIeyHas, HepBHast. OCOOCHHOCTH CTpOEHUs, (PYHKIMN U pacIIOIOKEeHUS TKaHEH B
OpraHax >KUBOTHBIX U YEJIOBEKa

4.6

Opranbl W CHCTEMBI OPraHOB >KUBOTHBIX. (DYHKIIMHM OpraHoB W cucteM opraHoB. Omopa Tenma opranm3moB. CKeneTbl
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX KUBOTHBIX. HapyXHBIN 1 BHYTpeHHUH ckeseT. CTPOCHHE U THITBI COSTUHCHHS KOCTEH.
JIBUKEHHE MHOTOKJICTOYHBIX XUBOTHBIX. I[luTanme *XWBOTHBIX. [IuTaHWe MO3BOHOYHBIX JKUBOTHBIX. JIBIXaHWE KUBOTHBIX.
Kosxnoe apixanue. XKabepHoe u JIErOUHOE JbIXaHUE.

JIpIXaHWEe MMO3BOHOYHBIX YKHBOTHBIX. JBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHHUS JIETKUX IMO3BOHOUYHBIX JKUBOTHBIX. J[pIXaTenmpHas
CHUCTeMa dYeloBeKa. MexXaHW3M BEHTWIIIHH JIETKMX Y INTHIl W MIICKOTHUTAOMUX. TpaHCHIOPT BEIIECTB y OPTraHU3MOB.
Tpancropt BemiecTB y *)UBOTHBIX. KpoBeHOCHass cucrteMa W e€ opraHbl. KpoBeHOCHass CHCTEMa IMO3BOHOYHBIX YKUBOTHBIX.
Kpyru xpoBooOparieHus. DBOJIOIUOHHBIC YCIOXKHEHHS CTPOSHUS KPOBEHOCHOW CHCTEMBl TIO3BOHOYHBIX JKUBOTHBIX.
Brigenenue y opranuzMoB. Beijenenue y xuBoTHbIX. CokpaTtutenbHble Bakyon. Opranbsl BeieieHus. CBs3b TOJOCTH Tela ¢
KPOBEHOCHOH M BBIJICIMTEILHOW ccTeMaMu. BbIjiesIeHre Y T03BOHOYHBIX )KHBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX KUBOTHBIX.
IToxpoOBBI ¥ KX TIPOU3BO/IHEIE.

PazipakuMOCTh M peryisiiusi y OpraHu3MoOB. Pa3paKUMOCTh y OJTHOKJICTOYHBIX OpraHW3MOB. TakcHCHl. Pa3ipaxumocTs n
pEryIISIHs Y MHOTOKJIETOYHBIX pacTeHni. POCTOBBIC BelleCTBa U UX 3HAUCHUE.

HepBHas cucrema u peduekropHas perynsdluus Yy MHOTOKJIETOYHBIX JKHUBOTHbIX. HepBHas cucrema M €€ OTHETBL
DBOJIIOLMOHHOE YCIOXKHEHNE CTPOEHUSI HEPBHON CHUCTEMBI Y )KUBOTHBIX.

Pazpabotka amroputmMoB u mporpamMM st 3PGEeKTUBHON (YHKIIMOHAIBLHOW AaHHOTAIIMM TE€HOMOB, TPAHCKPHUIITOMOB,
MIPOTEOMOB, META00JIOMOB MHUKPOOPTaHU3MOB, PACTEHUM, )KMBOTHBIX M Y€IOBEKa

OpraHu3Mm 4eloBeKa U €ro 3I0pOBbE

5.1

Oprasbsl ¥ CHCTEMBbI OpraHOB 4YejoBeka. OTACNbI TOJIOBHOTO MO3Tra IMO3BOHOYHBIX )KMBOTHBIX. Peduiekc u peduiexkTopHas myra.
besyciioBHbIe U yciioBHBIE peduieKchl. ['ymMopanbHas peryisiius W SHAOKPUHHAS CHCTEMa JKUBOTHBIX M yenoBeka. JKemesbl
SHJIOKPUHHOW CHCTEMBbI U MX TOPMOHBI. JleiicTBHE rOpMOHOB. B3auMOCBSI3b HEPBHOM W 3HAOKPUHHOM cHCcTeM. [ numoranamo-
runodusapHas cucrema. Peduiekc u peduiektopras nyra. besycioBHbIe U yCIOBHBIE pedIieKCh

5.2

3amuTa opranu3ma ot OonesHedl. MiMmyHHas cuctema denoBeka. KieTouyHbIH U TyMOpaidbHBIM UMMYHHUTET. BpoKIEHHBINH,
MPUOOPETEHHBIN crenuprUeckuii UMMYHUTET. Teopus KIOHAIbHO-cenekTuBHOro ummyHuteta (I1.Jpmux, @®.M.bepuer,
C.Tonerasa). BocnanurenbHble OTBETH OPraHu3MOB. PoJib BPOKIEHHOTO MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHHI

5.3

KpoBenocnas cucrema u e€ opransl. Cepiie, KpOBEHOCHBIE cOCybl U KpoBb. Kpyru kpoBooOpamienus. Pabora cepaua u eé
perynsnus

5.4

I[LIXaHI/Ie YCJI0BCKaA. I[I/I(b(by3I/I$I ra3oB 4YEpe3 IMOBCPXHOCTb KIICTKH. Z[LIXaTeJ'ILHaH CHUCTEMa 4YCJIIOBCKA. I[BIX&TCJ'IBH&SI
TTOBCPXHOCTD. PGFYHHHI/IH JAbIXaHH:. I[I)IX&TCJIBHBIC 00BEMBI

5.5

HI/IH_[eBapI/ITeJ'ILHaH CUCTEMA YCIJIOBCKA. OTI[CJ'IBI IMAIICBAPUTCIIBHOTO TpaKTa. HI/IH_ICBapI/ITCJ'IBHBIe KCIIC3hbI. BHy’TpI/IHOJ'IOCTHOG 151
BHYTPUKJICTOUYHOC MUIICBAPCHUC
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5.6

IToxpoBel u ux mnpousBoanbie. Opranbl BbaeneHus. llouku. CtpoeHne W QyHKIMOHUpOBaHHE Hedpona. DunbTpanus,
CeKperys 1 00paTHOE BCaChIBAHUE KaK MEXaHMU3MbI pabOThI OpraHoB BeiaeneHus. OOpa3oBaHie MOYH Y YEJIOBEKa

5.7

I[BI/DKCHI/IG YyeJIoBeKa: MbIlIeuHas cucremMa. CKeJleTHEIE MBIIIIBI 1 UX pa60Ta. CTpOGHI/Ie " TUIIbI COCANMHCHUA KOCTeH

Teopus 3Bostonuu. PasButue sxu3Hu Ha 3eMiie

6.1

OpomoronHas teopust Y. [dapsuna. Ilpennochiiku BO3HUKHOBEHMs JapBuHU3MA. JKW3HB M HaydHas JesiTenbHOCTh Y.
JapBuHa.

JBuxkymue cuibl 3Botonuu BUA0OB o Y. JlapBuHY (BbICOKash MHTEHCUBHOCTb PAa3MHOXEHUS OPraHU3MOB, HACJE/ICTBEHHAs
M3MEHUYUBOCTb, 00ph0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cuntetndeckoil Tteopun sBomtonun (CTDI). HeltpanbHas teopus sBostonnu. CoBpeMEeHHash SBOIOIMOHHAS
O6uosorus. 3HaueHHe IBOJIFOIIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpa

6.2

[onmynsiust kak »MeMeHTapHas eAuHMLA HBoJtoIUU. COBpEeMEHHbIE METOJbl OLIEHKH T'€HETHYECKOTO pa3HOoOoOpasusi Hu
CTPYKTYphl Tomynsuuid. V3MeHeHue reHoQOHIA NOMYNALMHM Kak »>JIEMEHTAapHOE DBOJIOIUOHHOE sBIEHHE. 3aKOH
reHetrudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (HaKTOpBI (ABMKYIIHE CHIIBI) ABOIIONKMUA. MyTarmoHHbIN mporiecc. KomOunatuBHas m3mMeHYHBOCTH. Jlperid
IeHOB — CIy4aiiHble HEeHaNpaBJIeHHbIE HU3MEHEHHS YacTOT ajuieneil B nomynauuax. Jddext ocHoBarens. Murpauuu. U3onauus
MOMYJISALHN: Teorpadudeckas (IpoCcTpaHCTBEHHAS ), OMOJIoTHYECcKast (PErpoyKTHBHAS).

EcrectBennsiii 0T00p — Hampasistomui GhakTop BoTONNNA. DOpMBI €CTECTBEHHOTO O0TOOpA: JBHKYIIUMA, CTAOMIN3UPYIONTUH,
paspeiBaromuii (qu3pyntuBHbI). [To10BOM OTOOD.

[Ipucnoco6aeHHOCT, OPraHU3MOB KaK pe3yJbTaT MHUKPOIBOJIONWU. BO3HUKHOBEHHE MPUCIIOCOOIEHUNH y OpraHHU3MOB.
Apomopdossl U uauoamantauuu. I[lpumepsl mnpucrnocoOneHuit y opranu3MoB. OTHOCHUTENBHOCTH MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kputepum u cTpykrypa. BumooOpasoBaHue Kak pe3yiabTaT MHUKPO3BOIIONUHU. M3omsiius — KiIoueBod QaxTop
BujooOpazoBanus. Ilyrm w  cmocoObl  BUAOOOpa3oBaHUs:  auionarpuyeckoe (reorpaduueckoe), CHUMIIATPUUYECKOE
(9KOJIOTUYECKOE), «KMTHOBEHHOE» (TOJIUILIOUAN3ALINS, THOpuAn3aus). JMuTeaTbHOCTh ABOIOLIMOHHBIX MTPOLIECCOB.
Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp 3BomOLMOHHON OMONOTHM B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHUS OuopasHooOpasus. MUKpPOIBOIIOIUS U
KOSBOJIIOIIMSI TApa3UTOB U UX X0351eB. MexaHu3Mbl (JOPMUPOBAHUS YCTOWYMBOCTU K aHTUOMOTHKAM U c1IOCOObI OOpHOBI C HEi

6.3

Mertoapl u3ydeHuss MakposBosonuu. IlameoHrosorndeckue MeToAbl u3ydeHHs HsBomouuu. Ilepexoaneie  Gopmbl U
(buIoreHeTHYeCKHe psiJibl OPraHu3MOB.

buoreorpaduueckre meto bl U3ydeHus 3Bostorunu. CpaBHeHHE QIOphl U (payHbl MaTepUKOB U OCTPOBOB. broreorpaduueckue
oOmnactu 3emun. BUIbI-9HIEMUKHI U PETTUKTHI.

OMOPHOJIOTMUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHE METOAbI U3YYEHUS 3BOTIONMHU. ['eHeTHUecKue MeXaHU3Mbl 3BOJTIOLUN
OHTOTE€HE3a M IOSBJICHMS 3BOJIIOLMOHHBIX HOBIIECTB. |'OMOJIOTHYHBIE M AHAJOTWYHBIE OpraHbl. PyluMeHTapHbBIE OpraHbl U

53




aTaBU3MBEI. MOJICKyJISIpHO-FeHeTI/I‘-IeCKI/Ie, 6I/IOXI/IMI/I‘ICCKI/IC U MaTCMAaTUYCCKHUEC MCTOJbI U3YUYCHUS DBOJIFOLHHU. I'omonoruuneie
T'CHBI. COBpeMCHHbIC MCTOAbI IOCTPOCHUSA @HHOFGHGTI/I‘-IGCKI/IX ACPCBLCB.

XpOMOCOMHI)IC MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

OO6mue 3akoHOMepHOCTH (mpaBuiia) sBosonuu. HeoOpatumocTs s3BoJonMH. AganTuBHas panuanus. HepaBHOMEpPHOCTH
TEMIIOB 3BOJIFOIINHU

6.4

Hay4nble TUoTe36I MPOUCXOXKACHUS )KU3HN Ha 3emiie. AOnoreHe3 u naHcrnepMus. JloHaydHbIEe PEICTABICHUS O 3apOXKACHUN
XKU3HU (KpealloHu3M). ['MIoTe3a MOCTOSHHOTO CaMO3apOKICHHUS KU3HU M €€ omnpoBepkeHue onbitaMu D. Pemu, JI.
Cnannannanu, JI. [Tacrepa. [IporcxosxaeHue ®u3HA U aCTPOOUOTIOTHSI.

OcHoBHBIE 3Talbl HeOpraHuyeckoil »sBomonuu. IlnaHerapHas (reojioruyeckasl) HBOJIIOLMS. XHMHUYECKas 3BOJIIOLUSL.
AOUWOTEHHBIN CUHTE3 OpPraHNYeCKUX BemlecTB u3 Heopranndeckux. OneiT C. Mmmnepa u I'. FOpu. O6pa3oBanue nojamumMepoB u3
MoHoMepoB. Koarepsatnas runore3a A.M. Onapuna, runoresa nepsuyHoro 0ynbona Jlx. XoisaeitHa, reHeTH4ecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) u runoreza «vupa PHK» V. T'mnGepra. @opmupoBanue mMemOpaH M BO3HUKHOBEHHUE
MIPOTOKJIETKH.

Hcropusa 3emmu n Mmetozp! €€ nsydeHus. Vickomaemble OpraHndecKkue oCTaTku. I'eoxpoHonorus u e€ Meroapl. OTHOCUTENbHAS U
a0CoITI0THAS T€OXPOHOJIOTHS. [ e0XpoHOIOrnYecKas IIKaia: 30HbI, 3Pbl, IEPUO/IBL, ATTOXH.

HavanpHbpie 3Tambl opraHuueckoi sBojitonu. [losBICHWE ¥ JBOJIIOIHUS TEPBBIX KIETOK. ODBOJIONUA MeTaboam3Ma.
Bo3nukHoBeHue mnepBbIX 3kocucTeM. CoBpeMeHHblE MHUKPOOHBbIE OHMOIUIEHKM KaK aHaloT TMEpBBIX Ha 3emiie COOOIIEeCTB.
Crpomatonutsl. [IpokaprOTHI U SYKapUOTHI.

[IpoucxoxaeHue sykapuoT (CUMOUOTEHE3). DBOJIOLHUOHHOE MPOUCXOKJIEHUE BHPYCOB. lIponcxokaeHrne MHOTOKIETOYHBIX
OpraHu3MoOB. BO3HHKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tarnbl BOIIONMU BBICIIUX pacTeHnid. OcHOBHBIE apoMopdo3bl pacTeHuid. Beixon pactennii Ha cymy. [losBienne
CIIOPOBBIX PACTEHU U 3aBO€BaHUE MU cylin. CeMeHHbIe pacTeHus. [IponcxoxieHne IBETKOBBIX PACTEHUI.

OcHOBHBIE 3Tarnbl SBOJIIOLHH KUBOTHOTO MHUpa. OcHOBHBIE apoMop(}o3bl )KUBOTHBIX. Benzckas dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUNOB. [lepBble XOpaoBbIe )XUBOTHBIE. JKU3HB B Boje. DBOIIOIMS [TO3BOHOYHBIX. [Iponcxoxaenue
ampubuit u pentunuid. Ilpoucxoxnenue wmiekonurtaronmx U nrun. [lpunoun kmoyeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMH U MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HN Ha 3emiie [0 3paM U MepuoJiaM: apXel, MPoTepo30i, Maneo30i, Me3030H, KaiiHO30i. O0Ias XxapakTepucTUKa
KIIUMaTa U Te0JIOTHYecKUX mporeccoB. [losBneHre U paclBeT XapaKTepHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro yCIOBUS U
BIIMSIHUE HA Fa30BBIN COCTaB aTMOC(EPHI.

MaccoBbsle BBIMUpaHMsI — 9KOJOIMYECKHE KPU3UCHI Tponuioro. ITpuunHel U ciieacTBus MaccoBbIX BoIMUpaHuid. COBpEMEHHBIN
9KOJIOTHYECKUI KPU3HC, €T0 0COOEHHOCTH

6.5

Pazgensl u 3amaum AHTPOIIOJIOTHUH. Metoasl AHTPOIIOJIOTUH. CraHOBJICHHC Hpe,Z[CTaBJ'IeHI/Iﬁ 0 MPOUCXOKIACHUUN YCIIOBCKA.
COBpeMeHHHe HAaYYHBIC TCOPUH.
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CxoncTBO 4enoBeKka € JKMBOTHBIMU. CHCTEMaTHYECKOE I0JIOKEHHE uenoBeka. CBUIETENbCTBA CXOJCTBA YEJIOBEKAa C
KUBOTHBIMHU: CPAaBHUTEILHO-MOP(OJIOTHUECKUE, SMOPHOJIOTHYECKUE, (PU3H0I0T0-ONOXUMHYECKHE, ToBeAeHYecKrue. OTindus
YeJI0BEKa OT KMBOTHBIX. [IpsIMOX0XkAeHNE U KOMILJIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOil
CUTHAJIbHOW CHCTEMBI.

JBuxymue cuibl ((akTopbl) aHTpoIoreHe3a: OHojoruueckue, couuanbHble. COOTHOIIEHNE OMOJIOTUYECKUX U COLMAIbHBIX
(axTOpPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaUM AHTPOIOTeHEe3a. ABCTPAJIONUTEKH — JBYHOTHE IpEIKu Jrojel. UenoBek yMmenblid, MepBble M3TOTOBICHUS
opyauii Tpyna. YernoBek mpsSMOXOISIINI U TIEPBBIA BBIXOI JIFOACH 3a npezensl Appuku. YenoBek reiaenboeprckuii — oomui
MIpeI0OK HEeaHJepTaNIbCKOTO YEJI0OBEeKa U YeJIOBEKa pa3yMHOT0. UenoBek HeaHIepTalbCKUi Kak BUJ JIOJIEH XOJOIHOTO KIMUMaTa.
UYenoBek pa3yMHbIIl COBPEMEHHOIO TUIIA, IEHUCOBCKHUM Y€I0BEK, OCBOCHHE KOHTUHEHTOB 3a IpeaesaMu A(QpUKH.

OBOJIIOLMS COBPEMEHHOr0 4YesloBeKa. EcTecTBeHHBI 0TOOpP B MONYISANUSAX 4YeloBeka. MyTalMoOHHBIA mpolecc U
nonuMopdusm. IlonynsunoHHble BONHBI, Apeid reHoB, MUrpauus U «3PQGEKT OCHOBATEIs» B MOMYJSALUSX COBPEMEHHOTO
YeloBeKa.

UYenoBeueckne pacel. llonatue o pace. bonbimine pacel:  eBpomeouaHas —(eBpas3uiickas), aBCTpajlO-HErpOUJHAs
(axBaTOpHUAaNbHAsL), MOHIOJIOUIHAS (a3uaTCKO-aMepuKaHCKas). Bpems u myrtu pacceneHus yenoBeka Mo IutaHere. EnuHCTBO
yenoBedyeckux pac. Hayunas HecoctosdTenbHOCTh pacu3ma. [IprcrnocoOneHHOCTh YelloBeKa K pa3HbIM YCIOBHIM OKpPYKaromen
cpenbl. BnusiHue reorpaduueckoit cpenbl u aperda reHoB Ha MOP(OJIOTHIO U PU3UOIIOTHIO YETOBEKa

DKOCHUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxonorun. CBsI3b HKOJIOTHUH C IPYTUMHU HAyKaMHU.
Metonsl skosnorun. [loneBbie HaOmMOAEHNA. DKCIIEPUMEHTHI B 3KOJIOTUU: MPUPOJHBIE U J1abopaTopHble. MojenupoBaHrue B
9KOJIOTUH. MOHUTOPUHT OKPY>KAIOIICH CPEJIbl: JTIOKAIbHBINA, PETHOHATBHBIM U IJI00aTbHBINA

7.2

Dkonorudeckre (akTopbl M 3aKOHOMEpPHOCTH uX AeiictBus. Kmaccudukanus skojorndeckux ¢(akTopoB: aOHOTHYECKHE,
ouotuyeckue, aHTponoreHHsie. OOIIME 3aKOHOMEPHOCTH NEeHCTBUS dSKojoruueckux (akropos. IlpaBuno muaummyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTh. IBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue dakropsl. CBeT Kak skoorudeckuit Gpaxrop. JlelicTBre pa3HbIX y4aCTKOB COJIHEYHOTO CIIEKTpa HA OPTaHU3MBIL.
DKOJIOTMYECKHUE TPYIIIIbl PACTEHUH U )KMBOTHBIX MO0 OTHOIIEHUIO K cBeTy. CUrHaNbHAas poib cBeTa. DoTonepuoansm.
Temnepatypa kak skosiorumueckuid Qaxtop. JleiicTBue temieparypbl Ha opraHu3Mbl. [lolkumoTepMHBIE U TOMOHOTEPMHbBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak skonoruyeckuii akrop. [IpucmocoOnenus pacreHuil K mojaep)kaHuio BogHoro Oamanca. Kiaccudukarms
pacTeHuil Mo OTHOIIEHHIO K BoJie. [Iprcrnocobnenns )KUBOTHBIX K U3MEHEHHIO BOJJHOTO pPeXUMa.

Cpenbl 00MTaHHS OPTaHU3MOB: BOJHAsI, HA3EMHO-BO3/AYIIIHAS, TIOYBEHHAs, ITyOWHHAs TOIMOYBEHHAs!, BHYTPUOPTaHU3MEHHAS.
OU3NKO-XUMHUYECKHE 0COOCHHOCTH cpesl 00uTanusi opranu3MoB. [IpucnocoOnaeHust opraHu3MoB K )KU3HU B pa3HBIX Cpefax.
buonoruueckue putmbl. BHemHre u BHyTpeHHUE pUTMBL. CyTOUHBIE M TOAMYHBIE PUTMBL. [IpHcrnoco0IeHHOCTh OPraHu3MOB K
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CE30HHBIM U3MEHEHUSIM YCIOBUM JKU3HH.

XKuznennsie (opmbl opranusmoB. IloHsTHe 0 xu3HeHHOH (opme. YKuzHeHHbIE (OPMBI pacTeHMi: NEPEBbs, KYCTAPHHKH,
KyCTapHHYKH, MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (OPMBI JKUBOTHBIX: THAPOOHMOHTHI, T€OOHOHTHI,
a3poOnoHTBI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buoTtnueckue Qaxkropsl. Buabl OMOTHYECKMX B3aWMOJEHCTBHIA: KOHKYPEHIIHS, XHIIHUYECTBO, CUMOMO3 U €ro (hopmbl.
[MapasutusM, Koomepamms, MYTyaJu3M, KOMMEHCanu3M (KBapTHpPAHTCTBO, HaxieOHW4ecTBO).  Herpoduueckue
B3aUMOJICHCTBUS (TomMUeckue, (opudeckue, Gadpuueckne). 3HaYCHHE OMOTHYCCKUX B3aMMOJICHCTBHM UISI CYIIECTBOBAHUS
OpraHu3MoB B cpezie oouTanus. [IpuHIIMT KOHKYPEHTHOTO UCKITIOUEHUS

7.3

3KOJ’IOFI/I‘~IGCKI/IG XapaKTCpI/ICTI/IKI/I HOHYJ'IHHI/II/I. HOHYJ'ISIIII/ISI KakK 6I/IOJ'IOFI/I‘-ICCK35[ cucrema. POJ'II) HGOI[HOpOI[HOCTI/I CpeI[I)I,
¢uznueckux OappepoB M OCOOEHHOCTEM OWOJIOTMM BHJIOB B (POPMUPOBAHUU IPOCTPAHCTBEHHOM CTPYKTYpPHI MOIYJISAIHIL.
OCHOBHBIG IIOKA3aTeCIIn HOHYJ'ISIHI/II/II YUCJICHHOCTDh, IIJIOTHOCTS, B03paCTHa$I U I10JI0Bas CprKTypa, pO)KI[aeMOCTI), HpHpOCT,
TSMII pOCTa, CMepTHOCTB, Mnrpaum{.

DKojoruyeckass CTpykTypa mnomyiasiuud. OIeHKa YUCIEHHOCTH MOMyJsaiuu. JlMHaMHKa TONyJAlUud W €€ peryisuus.
BI/IOTI/I‘IGCKI/Iﬁ IIOTCHIINAJI HOHy.TIS[HI/II/I. MO)IGJ'II/IPOB&HI/IG JIUHAMWUKHA HOHYHHHI/II/I. KpI/IBBIe pOCTa YUCJICHHOCTH HOHYHHHI/II/I.
KpI/IBBIe BBDKUBAHUWS. Perynsnmﬂ YUCJIICHHOCTHU HOHy.]'ISIHPIfI: pOJ'II) q)aKTOPOB, 3aBUCAIIINX W HEC 3aBUCAIINX OT INIOTHOCTH.
DKOJIOTHYECKHE cTpaTteruu BUmoB (I- u K-ctparerun).

[Tonsatue 06 ’xonoruyeckoit Huire Buaa. Mecrooburanue. MHOTOMEpHas MOJENb dKojorudeckoi Humu Jx. M. XaTunHCcoHA.
Pa3mepsl skosornyeckoi HuM. [loTeHnuanbHas v peain30BaHHAsT HUILIH.

Bup xak cucrema nonmynsiuuii. Apeansl BUIOB. BUIIBI M UX )KM3HEHHBIE CTPATErMU. 3aKOHOMEPHOCTH MOBEACHUS U MHUTPALIMIA
YKUBOTHBIX. brosornueckne nHBa3uu 4y>KepPOTHBIX BUIOB

7.4

CoobmecTBa opranu3MoB. buonenos u ero crpykrypa. CBsa3u MeXJly OpraHu3MamMu B OMOLieHO3€. DKOCUCTEMA KaK OTKpPbITAasl
cucrema (A./x. Tenciaun). DOyHKUMOHANBHBIE OJIOKHM OPraHU3MOB B 3KOCHUCTEME: NMPOIYLEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoHu. Tpoduueckue nenu u cetu. AbGuotumdeckue Onoku skocucreM. ITouBsl M Wil B 3KOCHCTEMaX.
KpyroBopoT BelecTB U NOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE IIOKa3aTeNN FKOCUCTeMbI. bromacca 1 mpogyKius. DKOJOTHUECKUe MUPaMU/Ibl YHUCell, OMOMACChl U SHEPIHH.
HanpapiieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. [lepBuuHbIE M BTOPHYHBIE CYKLECCHUHM M HMX INPHYUHBIL.
AHTponoreHHble BO3eiCTBUA Ha cykieccuu. KimmmakcHoe coobuiectBo. buopasnoobpasue v MoNIHOTa KpyroBOpOTa BEILECTB —
OCHOBa YCTOMUYMBOCTH COOOIIECTB.

[IpupoHble SKOCHCTEMBI. AHTPOIIOI'€HHBIE 3KOCUCTEMBL. Arpo3KocucTeMa. ArporeHos. Paznuuus Mexxay aHTpOIOT€HHbIMU U
IIPUPOJAHBIMU 3KOCHCTEMAMHU.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u ¢dayHa. CuHaHTpomu3alus TOpoaACKOM
¢daynbl. buonornueckoe M XO3sIHICTBEHHOE 3HAUEHHE arpodKOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBHUI OPraHU3MOB B SKOCHCTEMAX.
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[IepeHoC SHEpruM M BEIIECTB MEXKIAY CMEXHBIMH 3KOCUCTEMAaMH. Y CTOMYMBOCTH OPraHM3MOB, MOMYJISLHMN M DKOCHCTEM B
YCJIIOBHUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBUI

buocdepa — obmerianerapHas o6oyiouka 3eMiy, e CYIIECTBYET WM CYIIeCTBOBaja xu3Hb. Yuenue B.M. Bepuaackoro o
ouocdepe. Obmactu 6nocdepsr u e€ cocras. JKnuBoe BemecTBo OHOchepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH CyliecTBOBaHMs Ouocdepbl. OcobeHHOCTH OMocdepbl Kak TI00aIBHON 3KOCHCTEMBI. JlMHaMHYeckoe
paBHOBecue B Ouocdepe. KpyroBopoTsl BEHIECTB U OMOT€OXUMHUYECKUE LUKIIBI (YIiiepoja, a30Ta). PUTMUYHOCTH SIBJICHUM B

7.5 ouocdepe.
3oHanpHOCTh Ouochepsl. I[lonsatne o Ouome. OcCHOBHBIE OMOMBI CYIIM: TYHJApa, XBOWHBIE Jieca, CMELIaHHbIE H
LIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHbI, IIYCThIHU, TPOIIMYECKHUE Jieca, BEICOKOTOphs. Kimmar, pacTUTENbHBIN 1 5KUBOTHBIN
MUp OMOMOB CYIIIH.
CrpykTypa 1 QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOIO MOTEHIIHaIa U OMochepHbIX PyHKINM
DKOJIOTHYECKHE KPU3HCHl U UX NpUYMHBIL. Bo3zaelicTBue vemoBeka Ha Ouocdepy. 3arps3HeHue BO3AYIIHOW cpemsl. OxpaHa
BO3JlyXa. 3arpsi3HeHue BOJHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mousbl. OxpaHa MOYBEHHBIX PECYpPCOB.
N3meHeHne kimMara.

76 AHTPOTIOT€HHOE BO3JCHCTBUE HA PACTUTENBHBIN M KMBOTHBIA MHUpP. OXpaHa pPACTUTEIBHOIO M KMUBOTHOTO MHpa. OCHOBHBIE

MPUHIIUTIB 0XpaHbl pupoibl. KpacHbie kaurn. Oco6o oxpansemsie mpupoaasie Tepputopun (OOIIT). borannueckue caasl U
300JIOTUYECKUE TTapKH.

OcHOBHbBIE IPUHIIUIBI YCTOMYUBOTO Pa3BUTHUS YeJIOBEYECTBA M MPUPOIbl. PariioHanbHOE MPUPOAOIIONB30BaHUE U COXPAaHEHHE
OMOJIOTHYECKOTO pa3HOOOpa3us 3emMin

MPOBEPSIEMBIE HA EI'D 110 BUOJIOT Y TPEBOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHON NPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUS

Kon N .

DOBEDSEMOL0 IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3y/JbTaTaM OCBOEHHUSI OCHOBHOI 00pa30oBaTe/IbHOI MPOrpaMMbl
poBep cpeaHero oo1ero oo0pa3zoBaHus

TpeOOBaAHUSA

ChopmupoBaHHOCT, 3HaHMII O MecT€ W pOJM OHOJOTMM B CHCTEME EeCTECTBEHHBIX HAayK, B (HOPMHUPOBAHHUU
COBPEMEHHOU €CTEeCTBEHHOHAYYHOU KapTHUHBI MHpA, B IO3HAHUU 3aKOHOB MPUPOJBI U PELICHUN KU3HEHHO BayKHBIX
COIMANIbHO-3TUYECKHUX, PKOHOMHUYECKUX, DKOJOTUYECKUX MpOoOJIeM YelOBEuecTBa, a TakKe B PEUICHHH BOMPOCOB
palMoOHATBHOTO TPUPOJIOTIONH30BaHUA, B (OPMUPOBAHMM IIEHHOCTHOTO OTHONIICHHS K MPHpPOJAE, OOIIECTBY,
YeN0BEKY; O BKJIAJIE POCCHICKUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHU
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Brnanenune cucremoil 3HaHUM 00 OCHOBHBIX METOJAaX HAYYHOTO TIO3HAHUS, MCIOJIB3YEMBIX B OHOJIOTHMYECKHX
WCCIICIOBAHUSX KUBBIX OOBEKTOB M JKOCUCTEM (OMHCaHWE, MU3MEPEHHE, MpOoBeIeHHE HAOIIOACHMIT); crocobaMu
BBIABJICHHUA 1 OLICHKHU aHTpDHOFCHHBIX I/ISMGHGHI/Iﬁ B HpI/IpOZ[G.

YMeHue BbIIBUraTh TUIIOTE3bL, IPOBEPATH UX SKCIIEPUMEHTAIIBHBIMU CPEACTBAMHU, (OPMYIUPYS LIE€TIb UCCIEI0BAHMS,
aHaJH/I?:I/IpOBaTI) HOJIy‘IeHHI)Ie pe?,y.HI)TaTBI 1 O€J1aTh BBIBOBI.

BI)I?IBJIGHI/IG 3aBUCUMOCTH Me>1<11y I/ICCJIeIlyeMBIMI/I BCIIMYHNHaAMU, O6’I)$ICHCHI/IC HOJ'Iy‘-IeHHBIX p€3y.HI>TaTOB 158
(hopMyITMpOBaHKE BEIBOJIOB C MCIIOJIH30BAHIEM HAYYHBIX MIOHATHN, TECOPUA U 3aKOHOB

YMeHue BIageThb CHUCTEMOH OHOJIOTMYECKMX 3HAaHUM, KOTOpas BKIJIIOYAET: OCHOBOIIOJAraroIiue OHOJIOrHYecKHe
TEPMUHBI U TIOHSATUA (KU3Hb, KJIETKA, TKaHb, OpraH, OpPraHW3M, BHJ, TOMYJISIMSA, SKOCHCTeMa, OHolleHo03, Ouocdepa;
MeTaboIu3M, TOMEOCTa3, KJIETOYHbI MMMYHHMTET, OMOCHMHTE3 Oeska, OMOMOJMMEphl, JUCKPETHOCTb, CAMOPETYIISLUS,
CaMOBOCTIPOM3BEICHHE, HACIIEACTBEHHOCTh, N3MEHUMBOCTh, SHEPrO3aBUCHUMOCTb, POCT U Pa3BUTHUE);

ounosornueckre Teopuu: kietouHas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa; KIOHAJIBHO-CETEKTUBHOTO
nvmmyHutera II. Opmux, W.M. MeunukoBa, XpoMocoMmHasi Teopus HaciaeAcTBeHHOCTH T. MopraHa, 3akoH
3apogsimeBoro cxoactBa K. bapa, aBomornmonnast Teopust Y. [lapBuHa, CHHTETHYECKAs TEOPHUS DBOJIOIHH, TEOPHS
antpornioreHeza Y. JlapBuna; Tteopusi OwmoreomeHo3a B.H. CykauéBa; yuenme H.M. BaBwioBa o 1eHTpax
MHOT000pa3uss M TPOUCXOXKACHHsI KYJIbTYpPHBIX pacteHuid, ydeHue A.H. CeBeprioBa 0 myTsAX W HampaBICHUSIX
sBosonu, yuenue B.M. BepHaackoro — o 6uocdepe);

3aKOHBI (€MHO00pa3us MOTOMKOB IMEPBOrO MOKOJEHHS, PACHICIUIEHUS MPU3HAKOB, HE3aBUCUMOIO HACl€OBaHUS
npusHakoB ['. MeHzens; CLUEIIEHHOTO HACJIEeIOBaHUs MPU3HAKOB M HApYIIEHUs cluerieHus reHoB T. Moprana;
FOMOJIOTUYECKHUX PSAZIOB B HacieACcTBeHHON n3MeHunBocTd H.M. BaBumoBa; renerndeckoro paBHoBecus [[x. Xapau
u B. BaitnOepra; 3apoapimeBoro cxojctsa K. bapa; 6norenernueckuii 3akon J. ['exkens, @. Mrosuiepa);

IPUHLIUIIEI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuauMyma FO. JInbuxa, sKooruyeckoi mupaMubl Yucesn, OHOMAacChl U SHEPTHH);

runote3sl (koarepBatHoit A.M. Omapuna, nepsuuHoro Oyiasona [Dx. XomngeitHa, mukpocdep C. dDokca, pudozuma T.
Yek)

YMeHue peuiaTb ITOHMCKOBBIC OHOJIOTHYECKHUE 3alauy, BbIABJIATE MNPHUYMHHO-CICACTBCHHBIC CBs3U MCKAY
HCCIICAYCMbIMU OHOJIOTHYECKUMU 06’beKTaMI/I, mpouccCaMmn M SABJICHHAMU; ACJIATb BbIBOJbI W IIPOrHO3bI HA OCHOBAHUH
INOJIYYCHHBIX PE3YJIbTATOB,

COCTaBJISAATb T'CHOTHUIIMYCCKHUC CXCMbl CKPCHIMBAHUA JIsI PA3HBIX THUIIOB HACICAOBAHUSA IIPU3HAKOB Yy OPIraHU3MOB,
COCTaBJIATH CXEMBbI IICPCHOCA BCIICCTB U SHCPI'UU B SKOCHUCTEMAX (LICHI/I IUTaHWs, ITUIICBLIC CCTI/I)

YMmenue YCTaHAaBJIMBATh B3aUMOCBA3U MCKIAY CTPOCHUCM H (I)YHKI_[I/ISIMI/II OpPraHoOUIOB, KJIICTOK PA3HBIX TKaHefI,
opraHaMu U CUCTEMaMH OPraHOB Y paCTeHHﬁ, JKUBOTHBIX W YCJIOBCKA;, MCIKAY STallaMU oOMeHa BCIICCTB, 3TallaMH
KIICTOYHOI'O IHKJIAa W JKHU3HCHHBIX IIUKJIIOB OPraHU3MOB; 3STallaMU 3M6pI/IOHaJ'IBHOFO Pa3sBUTHA; TCHOTHIIOM U
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¢denotunom, deHoTunoM u (akTopamMu Cpeapl OOUTAHWS; MPOLECCAMHU DSBOJIONUH, ABMKYIIUMHU CHIIAMHU
AHTPOTIOTeHEe3a; KOMIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U MPHUCIIOCOOICHUSIMHA K HUIM OPTaHW3MOB

VYMmenne BBLICIATH CYHICCTBCHHBIC ITPU3HAKU

CTPOCHHA BHUPYCOB, KIICTOK IIPOKAPHUOT MU JYKAPHUOT, OJHOKJIICTOYHBIX W MHOI'OKJICTOYHBLIX OpPraHHM3MOB, BHUIOB,
OHOTEOIIEHO30B, YKOCUCTEM U OHOC(EpHI; CTPOEHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUU, >KMBOTHBIX, YEIOBEKA;
IMPpOLECCCOB KUBHCACATCIIbHOCTHU, IMPOTCKAOIINX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX N YCJIOBCKA, OHMOJIOTUYECKUX
mpoleccoB: oOMeHa BemiecTB (MeTabosin3M), HHGOPMALMK U MIPEBPALLEHUS] SHEPTUuU, OpoKeHUs, aBTOTPO(HOTO U
reTepoTpoHOr0 THUMOB MHUTaHUS, (OTOCHHTE3a U XEMOCHMHTE3a, MUTO03a, MeH03a, rameToreHes3a, AMOpHOreHesa,
MOCTAOMOPHOHAIBHOTO  Pa3BUTHUS, PA3MHOXKEHHS, WHIMBUIYaJIbHOTO pa3BUTHS opraHusmMa (OHTOTEHE3a),
B3aUMOJICHCTBUSI TE€HOB, TETEPO3WCa; JCUCTBHA WCKYCCTBEHHOTO OTOOpa, CTAOMIU3UPYIOMIETO, IBUXKYIIETO H
Pa3phIBAIOIIETO ECTECTBEHHOTO OTOOpa; ajUIONaTPUYECKOTO W CHMITATPUYECKOTO BUA000PAa30BaHUS; BIHSHUS
JIBIDKYIIUX CHJI DBOJIONMK Ha TEHO(MOHJ TMOMYJSIUU; TPHUCTOCOOJICHHOCTH OpPraHU3MOB K Cpene oOWTaHWs,
4CepCaoBaHUA HaHpaBJ'IeHI/II\/'I SBOJIIOLWH, KPYTrOBOPOTa BEHICCTB U IIOTOKA SHEPTHUU B OKOCUCTEMAX

ChopmMupoBaHHOCTh YMEHUSI BBIAEIATH CYIIECTBEHHbIE IPU3HAKM BHUPYCOB, KIETOK MPOKAPHOT M DYKAPHUOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB, OMOT'COIIEHO30B M IKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BelecTB W MpPEBpAIeHHs] SHEPTHH B KIETKe, (POTOCHMHTE3a, TUIACTHYECKOTO W IHEPreTHYECKOTro OOMEHa,
XEMOCHHTE3a, MHUT03a, Mei03a, OIUIOJOTBOPECHHUS, PA3BHUTUS W PAa3MHOXKEHUS, WHIUBHIYATbHOTO DPa3BUTHUS
opranu3ma  (OHTOTeHe3a), OOprOBI 3a  CYIIECTBOBAaHME, €CTECTBEHHOTO  OTOOpa,  BUI000pa30BaHUS,
MPHUCIIOCOOJICHHOCTH OPraHW3MOB K Cpelae OOWTaHWs, BIMSHUS KOMIIOHCHTOB 3KOCHUCTEM, aHTPOTIOT€HHBIX
M3MEHEHHH B DKOCHCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U MPEBPALICHUSI YHEPTUU B OHOchepe

VYMeHne WuCIoaL30BaTh COOTBETCTBYIOIIUE AapPrymMEHTEI, 6I/IOJ'I01"I/ILIGCKYIO TCPMHUHOJIOTUKO W CHUMBOJIMKY JUJIA
J0Ka3aTejIbCTBa POACTBA OPraHU3MOB pPa3HbBIX CHUCTEMATUYCCKHUX TIPYIII;, B3aMMOCBA3HM OPraHU3MOB MU CPCABI
O6I/ITaHI/I$[; CAMHCTBA 4YCJIOBCUCCKHUX pac, H€06XO,Z[I/IMOCTI/I 3A0POBOTO o6pa3a KHU3HH, COXpPaHCHUA pa3H006pa31/1>1
BHJOB 1 DKOCHUCTEM KaK YCJIIOBHA COCYHICCTBOBAHMS ITPUPOABI 1 YEJIOBECUCCTBA

YMeHue KPUTHUYCCKH OLCHHUBATDH I/IH(1)OpMaI_II/IIO OHOJIOrUYECKOTO COACPIKaHUA; HHTCPIPETUPOBATE ISTHYCCKHC
ACIICKTbl COBPCMCHHLIX I/ICCJ'ICI[OBaHI/Iﬁ B 6I/IOJ'IOI‘I/II/I, MCOUILINHE, 6I/IOTCXHOJIOFI/II/I; paccMaTpuBaThb riao0anbHbIE
OKOJOIN4YC€CKHUEC HpO6J'ICMbI COBPCMCHHOCTH, (1)OpMI/Ip0BaTL 110 OTHOIICHUIO K HUM CO6CTB€HHYIO ITO3UIIHNIO
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