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PA3JIEJI 1. HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma o 6uostoruu (yriyO0iaEHHBIN ypoBeHb) 11 oOydaronuxcs 10—11-x KiaccoB
pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

— @epaepanbHOro 3aK0Ha 0T 29.12.2012 No 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

— mpukaza MuHoOpHayku oT 17.05.2012 Ne 413 «O06 yTBepkaeHnn (eaepaabHOTro
rocy/1IapCTBEHHOI'0 00pa30BaTeNbHOr0 CTaHAapTa CpeIHero o0miero oopazoBaHus» (c
W3MEHEHUSMH, BHECCHHBIMHU TTPHKa30M MuHIpocBemeHus ot 12.08.2022 Ne 732);

— mnpukaza Munnpocsenierus ot 18.05.2023 Ne 371 «O0 yTBepkIeHUU (enepalbHOi
00pa30BaTeNnbHOM MPOrpaMMBbl CPeIHEro O0IIeTr0 00pa30BaHUNY;

— Konuenuuu npenogasanus yuedHoro npenmera «bruonorus»;

— KoHnenuuu 3K010ruueckoro o0pa3oBanus B cucTeMe 0011ero oopa3oBaHus;

— CI12.4.3648-20 «CaHuTapHO-3MUAEMHOIOrHYECKHE TPeOOBaHUS K OpraHU3alusaM
BOCIUTAHUS U O0yUYEHHUS], OT/IbIXa M 03JJOPOBIICHUS I€TEH 1 MOJIOJICKU», YTBEPHKIEHHBIX
MOCTAHOBJICHUEM IJIaBHOT'O CAaHUTapHOTO Bpaya oT 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «[ urneHnyeckre HOPMATUBBI U TPEOOBAHUS K 00ECTICUCHUIO
0e30macHOCTH ¥ (1iH) O€3BPETHOCTH IS YeIOBeKa (PaKTOPOB Cpeibl OOUTAHUSY,
YTBEPKIECHHBIX [IOCTAHOBIICHUEM INIABHOT'O CAHUTAPHOTO Bpada oT 28.01.2021 Ne 2;

— y4eOHOTO IIaHa CPeTHEro 00IIero 0Opa3oBaHus;

— ¢enepanbHOl paboyeil mporpaMMel 1o yueOHoMmy npeamety «buonorusy yriayonéHHOro
YPOBHSL.

VYueOubiii npeamer «buonorus» yriay6néHHoro ypoBHs usyueHus (10—11 xmaccel) siBasieTcst
OJTHUM U3 KOMIIOHEHTOB TNpeaMeTHoi obnactu «EcTtecTBeHHO-Hay4yHbIe MpeaMeTsl». CorjiacHo
nonoxenusm GI'OC COO npodunbHbie yueOHbIE MPEIMETHI, U3y4aeMble Ha YIIIyOJIEHHOM YPOBHE,
ABIAIOTCS criocoboM nuddepenimanu oOydeHHus Ha ypOBHE cpelHero oOmiero oOpa3oBaHHsS U
MPU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHMM OOIIKUM, CPEIHUM
npodeccHoHANBHBIM M BBICIINM 00pa3oBaHueM. B To ke BpeMs KaK[Iblii U3 ATUX y4EOHBIX MPEIMETOB
JOJDKEH OBITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pEIIeHHEe 00pa30BaTENIbHBIX, BOCIMUTATEIBHBIX H
Pa3BUBAIOIINX 33/1a4, CBSI3aHHBIX ¢ TPO(OpUEHTAIIEH 00YJAIOIINUXCS U CTUMYIUPOBAaHUEM HHTEpeca K
KOHKPETHOW 00JIaCTM HAy4YHOTO 3HaHUs, CBSI3aHHOTO C OWOJOTHMEH, METUIIMHON, HKOJOTHUEH,
MICUXOJIOTHEH, CTIOPTOM UJIM BOEHHBIM JIETIOM.

1.1.0BIIAA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

[Iporpamma mo yuyeOHomy npeamery "buomorus" naér mpeacraBieHue O IeNU W 3agaydax
u3ydyeHus: ydeOHoro mpenmera «buosnorusi» Ha yriyOlE€HHOM YpOBHE, OIpeleNsieT 00s3aTelnbHOoe
(MHBapHaHTHOE) TMpPEIMETHOE COJEpXKaHHe, €ro CTPYKTYpUpPOBaHUE II0 pas3ieiaM U TeMaw,
pacnpeziesieHue Mo KijaccaMm, peKOMEHAYyeT MOCIe0BaTEeIbHOCTh M3yYeHHs] y4eOHOro marepuaia c
Y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro IMpoliecca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcs. B mporpamme mo 61Moja0ruM peaqn3oBaH NPUHIUI TPEEMCTBEHHOCTH C
M3yuyeHHeM OMOJIOTMH Ha YPOBHE OCHOBHOT'O 00111ero oOopa3oBanus, O1arogapsi 4eMy IpocMaTpUBaeTCs
HaIpaBJIEHHOCTh Ha TMOCIEYIOllee pa3BUTHE OMOJOTMYECKMX 3HAHWM, OPHUEHTHUPOBAHHBIX Ha
(bOpMI/IpOBaHI/Ie CCTCCTBCHHO-HAYYHOTO MUPOBO33pPCHNS, SKOJIOTHYCCKOTI'O MBIIIJICHU, HpGI[CTaBJIeHI/Iﬁ
0 3I0pOBOM 00pa3e *KU3HU, Ha BOCIUTaHNE OEPEKHOT0 OTHOIICHHUS K OKpY Karolllel MpUpoIHOiL cperie.
B mporpamme mo Ouonoruu Takke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buomorus» B
peamuzanuu  TpeboBanuit PI'OC COO K [IaHUPYEeMBIM JUYHOCTHBIM, METANpPEIMETHBIM |
NPEeIMETHBIM pe3yibTaTaM 0O0y4eHus U B (pOPMUPOBAHMH OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHON



NeSITeIbHOCTH O0YYarOIIUXCsl M0 OCBOCHHIO COJEPKaHHs OMOJIOrMYecKoro oOpa3oBaHMs Ha YPOBHE
cpenHero o0Iero oopa3oBaHus.

YueOubiii mnpenmer «buonorus» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHHUS 3aBepIacT
Ouosoruueckoe 00pa3oBaHUE B IIKOJE M OPUEHTHPOBAH HAa pACUIMpEeHHE U YriyOJjeHHe 3HaHUN
o0yJaromuxcs 0 KUBOM MPHUPOJIE, OCHOBAX MOJICKYJSPHON M KJIETOYHOH OMONIOTHH, SMOPHOIOTUU U
OMOJIOTHH Pa3BUTHUA, TCHETUKH, CEJIEKIH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YUE€HHUS U IKOJIOTHH.

Wzyuenmne yuebHOro mpenmera «buosnorus» Ha yriayOJIEHHOM YypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaOIIMXCs K MOCIEIYIOIIEMY MOJyYeHHI0 OMOJIOrMYecKoro o0pa3oBaHus B By3ax U
OpraHu3alysIX CcpeaHero mnpodeccuoHanbHOro obpasoBaHus. OCHOBY €ro COAEp)KaHUS COCTABISET
cucteMa OMOJIOTMYECKUX 3HAHWM, MOJYYEHHBIX MPU HU3YyYEHHH OOYUYaIOIIUMUCS COOTBETCTBYIOIIMX
CHCTEMaTUYEeCKHX pa3zesioB OMOJIOTUN Ha yPOBHE OCHOBHOTO 001ero oopasosanusi, B 10—11 kiaccax
9TH 3HAHUS MOJIYYaroT pa3BUTHE. Tak, paclIMpeHbl U YIiyOaeHbl OMOIOrHYecKHe 3HAHUS O PACTEHUSIX,
KUBOTHBIX, Tpubax, OaKTepusx, OpPraHU3ME 4UeJIOBEKa, OOIMUX 3aKOHOMEPHOCTSAX JKHU3HH,
JIOTIOJTHUTEIBHO BKIIIOUEHBI OHOJIOTMUYECKHE CBEACHMS MPUKIAJAHOTO U TIOMCKOBOTO Xapakrepa,
KOTOPBIE MO>KHO HCITOJIb30BaTh KaK OPUEHTHPHI IS TMOCIEAyIomero Beidopa npodeccun. Bozmosxna
TakK€ HWHTErpanusi OHMOJOTMYECKUX 3HAaHUH C COOTBETCTBYIOIIMMHU 3HAHUSMHU, MOTyYEHHBIMU
00yYaroIUMUCS TIPH U3Y9EHUH (PU3HKH, XUMUH, Teorpaduu 1 MaTEMaTHKH.

Ctpykrypa nporpammsl 1o ydyebHomy npeamery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIN U
HBOJIIOIMOHHBIA TOAXOABl K U3ydeHHIo Ouonoruu. CoOrjacHO UM, H3YYalOTCS CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE [UIsl JKUBBIX CHCTEM pPa3HOTO YPOBHS OpraHHU3alliH, HBOJIOLUU
OpraHUYEeCKOTO MHUpa Ha 3eMJjie, COXpaHEHUs] OMOJIOTMYECKOro pa3HooOpasus rmiaHeTsl. Tak, B 10
KJIacCe M3Y4alOTCS OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOH OWMOJOTHH, SMOPUOJIOTMH W OHOJOTHH
pa3BUTHSI, TEHETUKH M CEJCKIMH, OMOTEXHOJIIOTUM M CHUHTETUYECKOH OMOJIOTHH, aKTYalM3UPYIOTCS
3HaHHUA OO0ydYaroImMXcs Mo OOTaHMKeE, 300JI0TMM, aHAaTOMuH, ¢uzmnonoruu yenoBeka. B 11 kmacce
M3YYaIOTCs SBOJIIOIIMOHHOE YYEHHE, OCHOBBI 9KOJIOTHH U yUeHHe 0 Onocdepe.

VYuebnblil npeamet «buonorus» npu3BaH 00ecneynuTbh OCBOCHUE 00yHYaOIIUMHCS OMOJIOTHYECKUX
TEOpHIl M 3aKOHOB, WAEH, MPHUHIUIIOB M TPABWI, JIOKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
Hay4YHON KapTHHBI MHpA, 3HaHUH O CTPOEHUH, MHOr0OOpa3uu M OCOOEHHOCTSIX KIJIETKH, OpraHM3Ma,
MOITYJISIIIUH, OWOIIEHO3a, SKOCHCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OHMOJIOTWH, NPHUKIATHBIX acleKkTax OHOJOruyeckux 3HaHWM. [lns pa3Butud U
nojAJep)KaHusl HMHTepeca oOydarommxcs K OHOJOTMM HapsAy CO 3HAUUTENbHBIM 00BEMOM
TEOPETUYECKOT0 MaTrepHaja B COJEpKaHUM MPOrpaMMbl 110 OMOJIOTHH MPESYCMOTPEHO 3HAKOMCTBO C
WCTOpHEH CTAHOBIICHHWS W PAa3BUTHs TOW WM WHOW 00JIaCTH OMOJIOTHH, BKIAJIOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pellIeHHe BaKHEUIITMX OMOJIOTMUECKUX U KOJOTMUYECKUX MPOOIeM.

1.2. HEJIM U3YYEHUSA YYEBHOTI'O ITPEJIMETA

Lenp wm3yueHust yueOHOro mnpenmera «buojorus» Ha yriyOoJEéHHOM YpOBHE — OBIIAJICHUE
00Oy4aroIUMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKLIMOHAJIBHON OpraHM3aliy >KUBBIX CHUCTEM Pa3HOIo
paHra u npuoopeTeHne yMEeHUH NCIO0Ib30BaTh 3TH 3HAHUS B (POPMUPOBAHNH HHTEpECA K ONPeAETEHHOM
o0nactu mpodecCHOHANBLHOM AESTeNbHOCTH, CBSI3aHHOM ¢ OWOJOrHei, wiu K BbIOOpY ydeOHOTo
3aBeJICHU IS IPOJIOJKEHUST OMOJIOTHYECKOT0 00pa30BaHuUsI.

1.3. 3AJAYHN U3YUYEHUSA YYEBHOI'O IPEAMETA

JlocTukeHne Ienu u3ydeHus ydeOHoro mpenmera «buonmorus» Ha YriIyOIEHHOM YpOBHE
o0ecrieYrBaeTCs pEIICHUEM CIIeTYIONUX 3a/au:

. OCBOeHHE OOYYaIONIUMHUCA CHUCTEMBbI OHOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOpUSX, KOHIENIUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U MpaBUIIaX,
COCTABIISIFONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpPA; O CTPOSHHH, MHOTOOOpa3uu U



0COOCHHOCTSIX OMOJOTHYECKUX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIIHSI, B, OMOreoeHo3, onocdepa);
O BBIIAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHH;

o O3HAKOMJICHHE  OOYYaroIMXCS C METOJAaMH  TIO3HAHWSI  JKHBOW  MPUPOJBI:
UCCIIEIOBATENIbCKUMU METOJIaMU OMOJIOTMYECKUX HayK (MOJEKYJISApHOM M KIETOYHOH Ouonoruu,
AMOpPUOJIOTUA U OWOJIOTUW PA3BUTHS, TCHETUKH W CEIICKIIMH, OMOTEXHOJIIOTMM W CHHTETHYCCKON
OHMOJIOTHH, MAJCOHTOJIOTHH, SKOJOTHH); METOJaMH CaMOCTOSITEIbHOTO MPOBEACHUS OMOJOTHYECKHX
MCCIIEIOBAaHMH B JIAOOpAaTOPUH U B Ipupo e (HabIroieHue, U3MEPEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE);

o OBJIaJIeHHE O0YYaIOUIUMUCS YMEHHUSIMH: CAaMOCTOSITENIbHO HAaXOAHUTh, AaHATU3UPOBATh U
UCIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMAIMIO; TOJIb30BaThCS OUOJIOrMYECKON TEPMHUHOJIOTHEH U
CHUMBOJIMKOMW; YCTAaHABIMBATH CBS3b MEXKIY PAa3BUTHEM OHOJIOTUU M COIHAIBLHO-DKOHOMUYECKHUMH U
HKOJIOTMYECKUMHU MpOoOJIeMaMU YEIOBEYECTBA; OLICHUBATh IOCJIEICTBUS CBOEH JESTENbHOCTH IO
OTHOIIEHHUIO K OKpY’KaIoILIEH MPUPOAHON cpejie, COOCTBEHHOMY 370POBbIO U 310POBbIO OKPYKAFOIIHUX
moaeil; 000CHOBBIBaTh U COOMIOIATh MEphl MPO(PUIAKTUKH MH(EKIIMOHHBIX 3a00JIeBaHU, MpaBuiIa
MOBEJCHUs B TIPUPOJE U obOecredyeHus 0Oe30MmacHOCTH COOCTBEHHOW JKM3HEACSATEIBHOCTH B
Ype3BBIYANHBIX CUTYalUSIX TPUPOJHOTO M TEXHOTCHHOT'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHbBIE
HAy4YHBIC OTKPBITUS B 001aCTH OMOJIOTHH;

o pa3BUTHE Y 00yUaAIOUINXCS HHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IIpoliecce
3HAKOMCTBAa C BBIIAIOIIUMUCA OTKPBITUSAMH M COBPEMEHHBIMH HCCIEIOBAaHUSIMH B OHMOJOTHH,
pemaeMpIMi €10 TpoOJeMaMu, METOJOJOTHEeH OHMOJIOTUYECKOTO HCCIIEOBAaHUsS, IPOBEIACHUS
OKCIIEPUMEHTANIbHBIX  HCCICNOBAHUM,  pelleHHus  OWOJOTHMYeCKHX  3a/Jay,  MOJAEITUPOBaHUs
OMOJIOTHYECKUX OOBEKTOB U TMPOIIECCOB;

o BOCIIUTAHHE Y 00YYArOMIMXCS LIEHHOCTHOTO OTHOIICHHMSI K )KUBOM MPHUPOJIE B IIEJIOM U K
OTJENbHBIM €€ 00BEeKTaM M SIBJICHUAM; (POPMUPOBAHUE IKOJIIOTUYECKOM, TeHETUYECKONH TPaMOTHOCTH,
o0mIeH KyIbTYpHI IOBEICHHUS B TIPUPOJIC; HHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUN;

o npuodpereHue 00y4aroIUMUCS KOMIETEHTHOCTH B parroHaIbHOM
MPUPOJIONONB30BaHNU (COOMIOICHHE MPaBWJI TOBEACHUS B MPHUPOJAE, OXPaHbI BHJIOB, YKOCHUCTEM,
ounocdepsl), COXpaHEHHH COOCTBEHHOTO 3/I0POBBS M 3JIOPOBbSI OKPYKAIOIINX JIF01eH (COOII0IeHUS Mep
npodunakTuku 3a0oneBaHui, oOecreueHrue O0e30MacHOCTH >KM3HEAEATEIbHOCTH B UPE3BbIYAWHBIX
CUTYaIlUsX TPHPOJHOTO W TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HWCIIONB30BAHUS OMOJOTHYCCKHX
3HAHUW U YMEHUH B IIOBCEIHEBHOM KU3HH;

. CO3/IaHH€ YCJIOBMM JJIi OCO3HAHHOTO BbIOOpa OOY4YaIOIIMMUCS WHAWBUYaTIbHOU
o0pa3oBaTeNbHOM  TPAaeKTOpPUM,  CIOCOOCTBYIOIIEH  MOcCIeAylouieMy — NpopecCHOHATbHOMY
CaMOOTIPEIEIICHUI0, B COOTBETCTBUU C MHIMBUyaTbHBIMU HHTEPECAMU U MOTPEOHOCTSAMHU PETHOHA.

1.4. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

OO1m1ee yncIo YacoB, OTBEACHHBIX Ha M3y4YeHUE OUMOJIOTHUHM Ha YIIIyOJEHHOM YPOBHE CPEIHEro
obmiero o6pazoBanus, cocrasisieT 204 yaca: B 10 kitacce — 102 yaca (3 yaca B Hezento), B 11 kiacce —
102 gaca (3 yaca B HezemIo).

OT0op opraHM3aMOHHBIX (POPM, METOJIOB M CPEACTB OOYYEHHUsSI OMOJIOTHH OCYIIECTBISIETCS C
yu€ToM crneuupuKd ero CoAepXaHWs W HalpaBICHHOCTH Ha MPOAODKEHHE OHOJIOTHYECKOro
00pa3oBaHMs B OpraHU3AIMIX CPEAHETO TPO(PECCHOHATIEHOTO U BBICIIETO 00pa30BaHMsI.

OO0s3aTenbHBIM  YCIIOBHEM MpH OOydYeHUM OHOJOrMM Ha YIrIyOJIEHHOM YpOBHE SBISETCS
MPOBEACHUE JTAOOPATOPHBIX M MpaKkTHUecKuX padboT. Taxxke ydacTue OOydaromMXCs B BBITOJTHECHUH
MPOEKTHBIX M Yy4eOHO-HMCCIE0BATENbCKUX paboT, TeMaTHKa KOTOPBIX OIpPENeNseTCs] yYUTeNneM Ha
OCHOBE UMEIOIIUXCS MATEPUATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHUM.

1.5. ®OPMbBI YYETA PABOYEH NPOIPAMMBI BOCHHUTAHUSA B PABOYEN
ITPOI'PAMME 110 BUOJIOI'HN



Pabouas mnporpamma Bocmutanus MOY CII NelO3 peanusyercss B TOM YHUCIE U Yepe3
UCIOJIb30BaHUE BOCIMTATENILHOTO MOTEHIMAjda ypOKOB Ouosornu. OTa paboTa OCYLIECTBISETCA B
CIIeyIOIMUX GopMax:

J [ToGyxnenue oOyuaromuxcst co0I01aTh Ha YPOKE OOLIEIPUHATHIC HOPMBI IOBEACHUS, ITPaBUiIa
OOmIeHHsSI €O CcTapmuMu (MEeJaroruHyecKUMU PaOOTHUKAMH) M CBEPCTHUKAMU (0OYJArOIIMMHUCSH),
IPUHIUIB! Y4eOHON AUCHUIUIMHBI M CAMOOPTaHU3ALIUH.

o [IpuBneueHre BHUMaHHSA OOYYAIOIIMXCS K IIEHHOCTHOMY AacCIEKTy H3Y4aeMbIX Ha YpOKax
MIPEIMETOB, SIBIICHUH, COOBITUH Yepes:

- JIEMOHCTpalMi0 OO0ydJaroUMMcs HPUMEPOB OTBETCTBEHHOI'O, TI'PaXJAaHCKOI'O IOBEJICHMS,
MPOSIBJICHUS YETIOBEKOIIO0MS U JOOpOCEPIEUHOCTH 00paleHe BHUMAHHs HA HPABCTBEHHBIE aCIIEKTHI
HAy4YHBIX OTKPBITUI, KOTOpPBIE N3YyUYaAIOTCs B IaHHBI MOMEHT Ha YPOKE; Ha IPKUX AedTelel KyJIbTyphl,
YUEHBIX, CBA3aHHBIX C U3y4Ya€MbIMU B JIaHHBIII MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPbI OHU BHECIIU B
pa3BUTHE HAlLEW CTpaHbl U MUPA, HA JOCTOWHBIE MOAPAKAHUS MPUMEPBl UX KHU3HHU, HA MOTHBBI UX
MIOCTYIIKOB;

- HCIOJb30BaHME Ha YypoKax HH(pOpMalMM, 3aTParuBalolIeil BaKHbIE COLUAJIBHBIE,
HPaBCTBEHHbIE, 3TUYECKUE BOIIPOCHI.

o Vcnonb30BaHue BOCHUTATENBHBIX BO3MOXKHOCTEH COJEpkKaHUs y4eOHOro npeaMeTa s
dopmupoBaHHUS Yy OOydYalOUIMXCS POCCUHCKHMX  TPAJAMLUOHHBIX JyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIFTYPHBIX LIEHHOCTEH dYepe3 IMoA0Op COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHUS, 3a4ad s
peleHust, IpoOJIeMHbIX CUTyalui 17151 00CYKIeHUs B Kiacce.

. WuunuupoBanue 0oO0CYX AEHUM, BBICKa3blBAaHUM CBOEr0 MHEHHS, BBIPAOOTKHU CBOETO
JUYHOCTHOTO OTHOIICHUS K M3y4aeMbIM COOBITHSM, SIBICHHSIM, JIMIAM, [POU3BEICHUSM
XYA0KECTBEHHOH JINTEPaTypbl U HCKYCCTBA.

o BxiroueHne B ypoK UIpOBBIX MPOLEAYpP, KOTOPhIE TOMOTatOT MOAAEPKAaTh MOTUBALIMIO
oOyyaroluxcsl K MOJIYYEHHUIO 3HAHUM, HAJIAXUBAHUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLICHHH B
KJ1acce, IOMOTaloT YCTaHOBIIEHHIO 10OpoXKeIaTeaIbHON aTMoc(epsl BO BpeMsl ypoKa.

o [Ipumenenne Ha ypoKe MHTEPAKTUBHBIX (GoOpM  pabOThl, CTUMYJIHUPYIOIIUX
MI03HABATEIbHYI0 MOTUBAILIMIO O0yYaIOIINXCS.

. [IpumeHenue rpynmnoBoi paboThl WM pabOTHl B Mapax, KOTOpPbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOW pabOThI U B3aUMOJIEHCTBUIO C IPYTUMHU 00Y4aIOLIUMHUCS.

o Br16op u ucnonb3oBaHUe Ha ypoKax METOJI0B, METOJIMK, TEXHOJIOIMH, OKa3bIBAIOIINX
BOCIIMTATEIbHOE BO3ACHCTBUE HA JINYHOCTH B COOTBETCTBUU C BOCIIMTATENIBbHBIM HJICAJIOM, LENbIO U
3aJlayaMH BOCITUTaHUSI.

. WHunmupoBaHue M MOJAAEPKKA HCCIENIOBATEIbCKONW NEATENbHOCTH UHIKOJBHUKOB B
¢dopme oOpraHuzalMM TPYNNOBBIX W HWHAWBUAYAJIBHBIX HCCIEIOBaHMNA (MUHHM-MCCIIEOBAHUM),
BKJIIOUEHHE B YPOK PA3IMYHBIX HCCIEAOBATEIbCKUX 33JaHUA W 3aJad, 4TO JAaeT BO3MOXKHOCTh
o0yJaromuMmcsi TPUOOPECTH HABBIKM CaMOCTOSATENBHOTO pELICHUS TEOPETHYECKON MpoOIIeMBbl,
reHepupoBaHus U 0(OPMIICHHUSI COOCTBEHHBIX THIIOTE3, YBAXHUTEIBHOTO OTHOLIEHUS K UY>KUM HJIEAM,
MyOJINYHOTO BBICTYIUIEHUS, apTYMEHTUPOBAHMS U OTCTAUBAHUS CBOEH TOUKU 3pEHHUS.

o YcTaHOBNIEHHE YBaKUTEIbHBIX, JTIOBEPUTEIbHBIX, HEPOPMAIbHBIX OTHOIIEHUN MEXIY
YUUTEJIEM U YUEHUKAMHM, CO3JaHHE HA YPOKaX AMOLIMOHAIBHO-KOM(GOPTHOM Cpeibl.



PA3JIEJ 2. COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. KPATKAA XAPAKTEPUCTHUKA COIEPKAHUA HPEIMETA 11O
KAXKAOMY TEMATHYECKOMY PA3JIEJTY

10 KUIACC

CognepxaHue IPOrpaMMBbl, BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU urtorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMenHass O6MoJIOTHSI — KOMILIGKCHAs Hayka. KpaTkast mctopusi pa3BuTHs OHOJIOTHU.
buonornyeckne Hayku M u3ydaemble UMHU NpoOieMbl. DyHAaMeHTalbHbIE, NPHUKIAJHBIE U
IIOMCKOBBIE HAYYHbIE CCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuoJorMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annbie ¢ 6nonorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON JIEATEIILHOCTH
4eJI0OBEKAa: MEAMIIMHE, CEJIbCKOM XO035IIICTBE, IPOMBILITIEHHOCTH, OXPAaHE IPUPOBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepranckwii, U. I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ouosoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb U LIEIOCTHOCTb, CIIOXKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHE, Pa3APakKMMOCTh,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MO YJIIIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OroreoneHOTHYECKHif),
6uocdepHsbiil. IIporeccsl, NPoUCXOAsIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBanus mMarepuu. Hayku, nzydaromue *HUBbl€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbix cucteM. Meroabl Ouonormdyeckod Hayku. HaOmronmenue, usmepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaThe o 3aBUCMMOH M HE3aBHCHUMOM
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka M mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JOCTOBEepHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OnieHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yslbTaToB. [IpHunHbBI HCKaXXEHHUSI PE3yJIbTAaTOB HKCIIEPHUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL UK

Tabmuubl u cxembl: «OCHOBHbIE TPH3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBoONCTBa )KMBON MaTepun», «Y pOBHHU OpraHU3aLUH KUBOM NMPUPOAB», «CTpOEHNE )KUBOTHOU
KIIETKN», « TKaHM )KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreorneHos»,
«buocdepay, «MeTo1bl U3YUSHUS YKUBOIH TPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku

Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.



MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONIMs, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aToMOB, AudQepeHnManTbHOe LEHTPU(YTrupoBaHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpoB8aHHuIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaLuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJI0OB MUKPOCKOIIUI.

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHnme MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKpPO3JIEMEHThI. Bona n e€ poisb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEIECTBA KJIETKH, UX OMooruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Mouyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBepTUUYHAs CTPYKTypbl. [lenarypamus. CpoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, Jucaxapybl, OJIMrocaxapuabl U noiaucaxapuisl. OOmmii nian
CTPOEHUs U (PU3MKO-XUMHUYECKHE CBOMCTBA yIi1eBOA0B. buonornueckue GpyHKIMM yrieBOA0B.

Jlummael.  TmapodmneHo-rHIpOdOOHBIe  cBoiicTBa.  Kmaccudukanms — mumnmmos.
Tpurnunepunasl, pochoaunuipl, BOCKU, ctepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenne nyknemHoBbIX kKuciaoT. HykieoTunbl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBssu B mojiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUHM B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHEe M OMO(pHU3NYECKHE HMCCIEIOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Moodenupoeanue cmpykmypvl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepmwiti Ouzaiin u opeanudeckuii Cunmes OUOMONEKY U UX
HenpupoOOHbIX AHATI0208.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, Jx. Yorcon, @. Kpuk, M. Yunkusnc, P. ®pankiun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHie XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPHUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOaUIlAa XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl OETKOBOW MOJIEKYJbI», «CTpOCHHE MOJEKYN YIJIEBOJIOB», «CTpoeHHE MOJICKYI
aununoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHne MosieKynsl ATD».

OOGopynoBaHue: XUMHUYECKas MTOCYy/1a U 000pyI0BaHHE.

Jla6opaTopnasi pa6ora «O0HapykeHHEe OETKOB C ITOMOIIBIO KAaYeCTBEHHBIX PEAKIIHI.

JlaGoparopHnasi padora «/ccienoBaHve HYKJIEMHOBBIX KHCIIOT, BBIJICTEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH



Tumbl KJIETOK: 3yKapHOTHYECKass M IMpokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAJIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre MPOKApUOTHUECKON KieTku. KietoyHas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHyecKodl MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomymponurnaemocts memOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[urommaszma. I{uro3osb. llutockener. JIBuwkenue nuToruia3Mbl. OpraHOUIbI KIIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAoIIazmMaTrndeckas cetb (DI1C), anmapar ['onbmxwy,
JU30COMBI, UX CTpoeHHE U (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIx  OenkoB. CuHHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enxog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KjeTke. Bakyonu pacturenbHbixX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HemeMmOpannbie opranoussl kietku CtpoeHne M (QyHKIUHM HEMEMOpPAaHHBIX OpPraHOHM/IOB
kiaeTku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodUIaMeHTbl. AKmuHogbie
Muxkpogpunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMblULeYHbIX KIemoK.
MukpoTtpy6ouku. Knerounslii 1entp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sApa, XpOMATUH, KapuOILIa3Ma, SIAPBIINIKH, UX CTPOEHUE M (YHKIUH.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHHUTENbHAs  XapakTEpPUCTUKA  KIETOK  3YKapHOT
(pacTUTENnsHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun

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

Tabmumpl 1 cxembl: «CTpOEHHE HSYKAPUOTHYECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KIETKN», «CTpOEHUE PAaCTUTENBHON KIETKN», «CTpOeHHE MUTOXOHAPUNY, «Snpo», «CTtpoeHune
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBMKEHUS TUTOILUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BelleCTB M NPeBpallleHUE IHEPTHU B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — IBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTPO(HBIN U TeTepOoTPOdHBIN. YUacTrue KUCIOpoaa B 0OOMEHHBIX Ipolieccax. JHEPTeTUIECKOe



oOecnieuenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. PepMEeHTATUBHBINA XapakTep
peakuil kiieToyHoro mMetadonusma. epmMeHTHI, UX CTPOSHHE, CBOMCTBA U MEXAaHU3M JICUCTBUA.
Kodepmentsl. Otinnuust pepMEHTOB OT HEOPraHMUYECKUX KaTalIu3aTopoB. belnku-akTHBaTOpHl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX pEaKUUid OT pa3IMyuHbIX
(bakTopoB.

[lepBrUYHBII CHUHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuzeHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHUEe (GOTOCHUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OakTepuu, xene300akTepun, cepodakTepuu, BOJOPOIHbIE OaKkTepun. 3HaUeHUE XEMOCHHTE3a.

AnaspoOHble opranus3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS M MX HCHOJIb30BaHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
0ose3Hel.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETNIEHUE TIIIOKO3bI.

buonornuyeckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Pojib MUTOXOHIpUN B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomounoi ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHEpreTuyeckuii odmen», «buocunres Oenkay,
«CtpoeHnue GpepMeHTa, «XEeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JIJIsl IPUTOTOBJIECHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padorta «/3y4eHne KaTaIuTHIEeCKOM aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe
aMUJIa3bl WIHM KaTanas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATHBHOIO pacUICIUICHUs MepoKCuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HacieacrBeHHass HHpOPMALMS M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuHtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsamus HaclenCTBEHHOW WHQoOpMauu. [ eHeTHYecKWil KOJ, €ro CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpHUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasienusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perynsius ak THBHOCTH T€HOB y ipokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
MonexynapHnvle mexanusmvl 3Kchpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6 pecynsayuu
pabomsi 2enos. Perynsius 0OMEHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieToUHbIe (OPMBI JKU3HU U OOUraTtHble napa3uthl. CTpoeHHe MPOCThIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, peeepmasa,
unmezpasa.



BupycHsle 3a00s1eBanus yenoBeka, KUBOTHBIX, pactenuil. CIIN]J], COVID-19, connansHbie
U MEIULIUHCKUE MTPOOJIEMBI.

buoungpopmamuxa: unmezpayus u ananuz 6orvuux maccugog («bigdata») cmpyxmypHuix
buonoeuueckux oanHvlx. Hanomexnonozauu 6 buonozuu u meouyure. Ilpoepammupyemole ghyHkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmyeckudi Koa», «BuUpyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MpOIeCCoB, mpoTekaronux B uHTepdase. [loaroroBka kietku kK aeneHuto. [IpecuHTeTHYECKU
(TOCTMUTOTUYECKUIT), CHUHTETUYECKHM M TMOCTCUHTETUYECKUN (TPEMUTOTUYECKUI) MEPHOIbI
uHTEp(Pasbl.

Marpuunbii  cunre3 JHK — pemukanus. Ilpunnuner  perumkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAJUIEIbHOCTh. MexaHu3M
pernkauuu JTHK. Xpomocomsl. CTpoenne xpoMmocoMm. TenoMepsl u TeioMmepasa. XpoMOCOMHBIH
HA0Op KJIETKU — KApUOTHUIl. JMIIOMIHBIA M rarmiouHbII HaOOpbsl XpoMOCcOoM. ["'omMosoru4HbIe
xpoMmocoMmbl. [1010BbIE XPOMOCOMBL.

Jenenue kietkun — muto3. CTaguum MHUTO3a U MPOUCXOJALIME B HUX Ipolecchl. Turmbl
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsuus MuroTHueckoro uukia kietku. lIporpammupyemast kiaetoyHas rubenb —
aromnTo3.

Knerounoe sapo, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMMKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «Lugpposasn knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl u cxembl: «KWU3HEHHBIM MUK KIETKH», «Muto3», «CTpO€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomIpenaparbl: «MHTO3 B KJIETKax KOpelIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIC,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEJESATEIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OHOKJIETOYHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTHcThl. KogonuansHsle
OpraHU3MBlI.

B3aumocBs3p yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOASAIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHMsSI, PYHKUIHUHA U PacHoOIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM KUBOTHBIX U YEJIOBEKA. TUIIBI )KUBOTHBIX TKAHEH: SMIUTENNAIbHAs, COCAUHUTENbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTpOeHHUs, (PYHKIUI U pacHoJOXKeHHs TKaHeW B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.



Onopa tena opranusmoB. Kapkac pactennil. CKeneTsl OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbI1il 1 BHyTpeHHUH cKeneT. CTpOeHrEe U TUIIbI COCTMHEHUS KOCTEH.

JIBukeHHE OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIIHOE,
JKITYTUKOBOE, pECHUYHOE. J[[BM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TPONU3Mbl M HACTHUHU.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MblleuHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX paboTa.

IIntanue opranus3mos. Ilormomenue BOAbI, YIJIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMU. [luTtaHue >KMBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE IHUIIEBAapEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IluieBapurtenbHbie
»kenesbl. [InmeBapurenpHas cucremMa 4yeaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe u NEroyHoe
JpIXaHue. JlpIXaHue IO3BOHOYHBIX J>KMBOTHBIX U YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTPOCHHUs JETKUX II03BOHOYHBIX >XUBOTHBIX. JlpIxaTenbHasi cuCTeMa 4YeloBeka. MexaHus3m
BEHTWIALIMM JIETKUX Y TITUIl U MJICKOMUTAOMUX. Perymnsaus npixanus. /IpxarenbHbie 00bEMBI.

TpancnopT BelIeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema u e€ opransl. KpoBeHOCHas cucTeMa IT03BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus.
OBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBbI MO3BOHOYHBIX IKHUBOTHBIX.
Pabora cepana u e€ perynsuus.

Boinenenne y opranu3moB. Beigenenue y pacreHuil. BplieneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpaius, ceKpenus u 00paTHOE BCaChIBAaHUE
KaK MEXaHU3Mbl pPabOThl OpraHoB BbIJEICHUS. CBA3b TMOJOCTH Tejla C KPOBEHOCHOW U
BBIJICIUTENILHOM CUCTEMaMU. BbljenieHre y NO3BOHOYHBIX >KMBOTHBIX M uesnoBeka. [loukwu.
Crpoenue u ¢pyHKIMOHUpOBaHUE HePpoHa. OOpa3oBaHHE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJTHOKIETOYHBIX OpraHu3MoB. Criopbl OaKTepUid U LIUCTHI
npocTefmux. 3aluTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrtukymna. CpeactBa macCHUBHOW U
XAMHUYECKOM 3a1uThl. DUTOHIMIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI 1 X IPOM3BOHBIE. 3al[UTa OpraHU3Ma
or Oonesneit. MMMmyHHas cuctema denoBeka. KIeTOWHBII W TyMOpalbHBIH HWMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHUTeT. Teopus  KIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuert, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoxK1EHHOT0O MMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHU.

Pa3apaxkuMocTh M perynsuus y OpraHu3MoB. PazpakuMocTb y OJIHOKJIETOYHBIX
oprann3moB. Takcucel. PaznpaxxumocTs U peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3HAYCHHUE.

HepBHast cucrema u peduexktopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropHas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopasibHast peryisiuvss WM SHAOKPHHHAs CUCTEMa >XMBOTHBIX M 4YenoBeka. JKenesbl
OSHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TropMOHOB. B3anMMOCBA3b HEPBHOU U
SHIOKPUHHOU cucTeM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbBIE BOJIOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl 1BETKOBBIX pacTeHUl», «CHUCTEMbl OpPraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBwie cuctembl», «CtpoeHue ctebnsa», «CTpoeHHE IHMCTOBOM TIIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucreMay,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,



«BplaenurenbHas cucreMa», «DHIOKpPHHHAs cucTeMay, «CTpoeHne MblUb», «MMMyHUTETY,
«Kumeunononoctusle», «CxeMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruzips», «CTpoeHue I1aHapun», «BHyTpeHHee CTpOEHHE J0XKAEBOIO
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema sarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuy pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
KMBOTHBIX, CKEJICThI I03BOHOYHBIX, KOJUIEKIIMY OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKA,
00opynoBaHue JUIsl JEMOHCTPALMK TIOUBEHHOT'0 U BO3AYIIHOIO IUTAHUS PaCTEHU, paclieIeHUs
KpaxMmaisia 4 OeJlKOB Mo AeHCTBUEM (EpMEHTOB, 000pYyI0BaHKE [T AEMOHCTPALIUHU ONBITOB 110
U3MEPECHUIO JKU3HCHHOM EMKOCTH JIETKMX, MEXAaHW3Ma JbIXAaTEJbHBIX JBWXKCHUH, MOJEIU
TOJIOBHOI'O MO3ra Pa3jINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHEH pacTCHHI.

JlaboparopHas padora «/3yueHne TKaHel )KUBOTHBIX.

Jladoparopnasi padora «/3yueHrue opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3MHoOKeHHe ¥ Pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T0JIOBOE. Buibl
6ecI0J10ro pa3sMHOKEHUS: IOYKOBAHUE, CHOPYIISIIUS, (GparMeHTalusl, KIOHUPOBaHHE.

[TonnoBoe paszmHoxenue. IlonoBele kieTku, wiau ramersl. Meio3. Craguu Meiiosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonorudeckuii ¢cMpIca MelH03a U IIOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpieBoe pazsutue. ['amerorenes y »xkuBoTHbIX. [losioBble xkene3bl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJeToK. CriepMaToreHes u oorenes. CTpOeHHe MOJIOBBIX KIETOK.

Omio10TBOpEHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUONIOTHS — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodiem amopuonocuu. Konyenyus mopgoeernos u
mooenu mopgozeneza. Ctanuu 3MOpHUOTreHe3a )KUBOTHBIX (Ha MmpuMepe JArymku). Jpobnenue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKONUTAIOIINX. 3apObIIIeBble JTUCTKU (TacTpyJisiLus).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCS 3apo/Ibliia (SMOpHOHANIbHAS MHIAYKLUS ). 3aKiIa/lKa MJlaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJibTaT UepapXUUYeCKUX B3aUMOJCHCTBHI reHoB. BiusHue Ha SMOpHOHAIbBHOE pa3BUTHE
pa3INYHbBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonansHbli mnepuoi. [Ipsmoe u Hempsimoe
pasBuTHe. Pa3Butne ¢ meramopdo3oM y O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSMOTO Pa3BUTHUSA, UX PAaCHpPOCTpaHEHUE B MPHUPOJIE.
Tunsel pocta XMBOTHBIX. MaKTOpbl pErysilMU pocTa KUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pasmuoxenue u pazpurue pacteHuil. ['lameroput u cnopodur. Meiio3 B )KU3HEHHOM LIUKIIE
pacrenuii. OOpa3oBaHue crop B mpoiiecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHNe U
pa3BUTHE DPACTUTEIbHBIX OPraHW3MOB. JIBOWHOE OIJIOJOTBOPEHHE Y IBETKOBBIX PACTEHUU.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHn3MBI PEryJIsiuy OHTOTE€HE3a y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « TUIbI 6€CrOIOro pa3MHOKEHUS,
«PasMHOXEHHE XJIaMHIOMOHaAbD», «Pa3MHOXkeHHEe »HBIIIEHBD», «Pa3MHOXEHHE THUAPBDY,



«Meitoz», «Xpomocombl», «['amerorene3y», «CTpoeHHE SHULEKIETKH M CIEPMATO30UAa,
«OCHOBHBIE CTaANHU OHTOreHe3ay, «[IpsmMoe u Henpsimoe pazBUTHE, «Pa3BUTHE MAICKOTO )KYKa»,
«Pa3zButne capanum», «Pa3Butue JArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U JABYIOJbHBIX PAaCTEHUN», «OKM3HEHHBIN LUKII
MOPCKOW KanycTbl», «JKU3HEHHBIN LUK MXay, <’ KU3HEHHBIN LUK MANOPOTHUKAY, «KW3HEHHBIN
LUKJI COCHBI».

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMATO30U 0B,
Mozelb «L{uKI1 pa3BUTHS JIATYILIKI.

Jladboparopnasi pabGora «V3yueHue CTPOECHHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass pa6ora «BbIsiBIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIECH MO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTopus craHOBIIEHUS U pa3BUTHUS T€HETUKU Kak Hayku. Pabotsl I'. Mengens, ['. ne ®@pusa,
T. Moprana. Ponb oTedecTBeHHBIX yu€HBIX B pa3Butuu renetuku. Pabotsr H. K. Konbiosa, H. U.
Basunosa, A. H. Benosepckoro, I'. /I. Kapneuenko, 0. A. @unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJjlIEIbHbIE
TeHbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepO3UroTa, YHCTas JIMHUS, THOPUABI, TeHOTUN, (heHOoTHI. OCHOBHBIC METOIBl TCHETHKHU:
TUOPUAOIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBusnos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmuiel 1 cxeMbl: «MeTOobI TeHETUKIY, «CXEMBbI CKpEIBaHU.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBorit 3axkoH MeHaens — 3aK0H e AMHO00pa3usi THOPHI0B
nepBoro nokoJyieHus. IIpasuino noMmuHupoBanus. Bropoit 3akoH MeHaens — 3aK0H paclueIICHUs
npu3HakoB. lluTonormueckre OCHOBBI MOHOTHMOPUIHOTO CKpELIMBaHUS. [ 'HIOTe3a 4YHMCTOTHI
ramMer.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacuieruienue nprusHakoB IPU HEMIOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKOH HE3aBUCHUMOTO
HACJIeIOBaHMsI MPU3HAKOB. [[UTOIOrNYeCcKre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHHUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacIeI0BaHNE
T€HOB, HAPYLIEHUE CLEIUVIEHUS MEXAY FT€HaMU. XPOMOCOMHAas TE€OPUs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENENICHUS I0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBII M TeTepOraMeTHbIM MOJ. ['eHeTHyeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CHEIVIEHHBIX C MOJIOM.

I'enoTun kak nenocrHas cucrema. [lneloTponus — MHOXKECTBEHHOE JEHCTBUE TE€HA.
MHOKECTBEHHbI aJuieNu3M. B3auMoaeincTBuE HeaUIeNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

['eHeTMYECKUI KOHTPOJb pA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TAaKkKe
(U3HONOTHYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKINH. [ eHeTHYecKne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35UH — MUKPOOHOM.
['eHeTHYeCKUE aCHEKThI KOHTPOJIS M M3MEHEHUS] HACIEICTBEHHOW MH(OPMAIMH B MOKOJICHUIX
KJIETOK U OPTaHNU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.



Tabmuupl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon Mennens»,
«AHanusupymollee ckpemuBanuey, «Hemnonnoe noMuHrpoBanne», «CLEIUIEHHOE HACIEOBaHUE
NPHU3HAKOB y Apo30duiby, «I eHeTrka nonay, «Kapuorumn yenoBekay, «Kapruotun apo30Quiib,
«Kapuotun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoneincTere reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEINb ISl IEMOHCTPALIMK CUEITIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckass padora «3yueHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckass padora «/3yueHue pe3yapbTaTOB AUTHOPUAHOTO CKPELIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHud ¢deHotumna. M3MEHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKK. BUIbI  HM3MEHYMBOCTH:
HEHACJIEJICTBEHHAsl U HACJIE/ICTBEHHASI.

MonudukaronHas U3MEHUYUBOCTh. Poiib cpeapl B (hopMHUpOBaHHH MOIU(DUKAIIMOHHON
u3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIA psii M BapuanuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTHUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TCHOTUITMYECKON U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOunatuBHass n3MeHYUBOCTh. Meilo3 U MOJ0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtarnmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CrHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MaTHYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHMUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpouecca. 3aKOH TOMOJOTHYECKHUX
psanoB B HacneictBeHHoW wuzMeHunBoctu (H.M. BaBunoB). BuesnepHas HM3MEHUHMBOCTH U
HAaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKmopo8 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoauduKanuoHHAss HW3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS I3MEHYUBOCThY, «Meio3y», «OmnonoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yesoBeKay, «Buabsl myTtanuii».

O6opynoBaHue: XuUBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTeHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MOAMU(DUKAIIMOHHOMA
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PsAJia U BApUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCIEJIOBAHHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHUECKHH, OJMM3HEIOBBIN, [TUTOTEHETHUYECKHM,
MONYJSALUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-TeHeTnueckuili. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
ananmza. HacnencrBennsie 3a0051eBaHus YelloBeKa. [ eHHbIE 1 XpOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIUHCKOM T€HETHUKH B
MPEIOTBPALICHUN M JICUCHUU TCHETUYECKUX 3a00JeBaHUI dYenoBeKa. MeauKo-TeHEeTUIeCKOoe



KOHCYNbTHpOBaHHE. CTBONOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCMEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (DPHU3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKA K ITaTOJIOTUSM.

JdemMoHcTpauMu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTonbl M3ydeHUs T€HETUKU YeIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus U cenekius. 3apoXkIAeHHUE CeleKIUMM U JoMmectukauuu. Yuenue H. U.
Bapunosa o LlenTpax mpoucxoIeHus 1 MHOrooOpas3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexnuu
B CO3JJaHUH COPTOB PACTEHUI ¥ IOPOJI KUBOTHBIX. COPT, MOPOJa, IITAMM. 3aKOH TOMOJIOTMYECKUX
psAnoB B HacineACTBeHHOM m3meHunBocth H. M. BaBuiioBa, ero 3HaueHue AJig CEIEKUHUOHHOMN
paboThL.

MeTtopl ceneKiMoHHOM paboThl. MIcKyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Oranbl KOMOWHAIIMOHHON CeJIeKIuH. VIcTbITaHne MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHUITY C IMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C IMMOMOIIBIO aHATH3a
JHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbIl U
XUMUYECKH MyTarcHe3 KaK WCTOYHHK MYTallMid Yy KYJbTYPHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JIHK ans nomyuenus
MCXOJIHOTO MaTepHuaa JUisl CEJICKIUN.

[Tonyuenune monumuonaoB. BuyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpeliyBaHue, Win ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHwe rerepo3uca B cenekiuu. OtraganéHHas TUOpUIU3AIUAL.
[Ipeononenune Oecriogusi MEXBHAOBBIX THOpUAOB. JIOCTHMXKEHMSI CENeKLIMW pacTeHUd u
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYCHHE TE€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHHN W HX JUKUX
poauyeil s CO37aHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCNEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepPedosblX Uoell U
nepCcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL U

[Toprpersr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpsHenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L[eHTpBI MPOUCXOXKICHHUS U MHOTO00pa3us KyIbTYPHBIX PacTCHUI,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOM HW3MEHUMBOCTH», «METONIbI CeleKIun»,
«Otnanénnas rubpuanszamsy, «MyTareHes3y.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIITHUX
JKUBOTHBIX).

JladopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHUS CENEKIIMN PACTCHHH W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUNIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035IHCTBO, B J1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsSI H CHHTETHYeCKasi OMoI0rus

OOBeKTHl, HCMONb3yeMble B OHOTEXHOJOTMHM, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaauilMOHHAas OWOTEXHONOTHs: XJjebOoredeHue,



NOJIydeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonorudeckuit cuute3. OOBEKTHI
MHUKpOOHOIOrnYeckux TexHonoruil. [Ipon3BoacTeo Geska, aMUHOKUCIIOT U BUTAMUHOB.

CoziaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTPEYAIOIIUECs B IPUPOJIe OMOCHHTETUYECKHE TTYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCcTpyKIUs SAULEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO TpaHCIUIAHTALUU SIEP KIETOK.
Texnonocuu  0300po6neHUs,  KyIbMUGUPOBAHUA U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYMPOBAaHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menuuunckue ouorexnosnoruu. [locrrenomnas uudposas meauiuua. [1I[P-auarnoctuka.
MeTab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
€ro 3/10poBbs. Mcronp30BaHNe CTBOJIOBBIX KIIETOK. TapreTHast Tepamnus paka. 3D-OnonHxeHepus
JUIs pa3paboTKU (PyHAAMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTUH, CO3/IaHMs KOMILJICKCHBIX
TKaHEH COYeTaHHEeM TEXHOJIOTHH TPEXMEpPHOro OMONpPHHTUHTA W cKaddOIaHHTa A PEeUICHUS
3aJa4 IepCOHAIM3UPOBAHHON MEIUIMHBI.

CoznlaHue BEKTOPHBIX BAaKLUUH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30ynuteneit OPBU, yctaHoBneHue MOJEKyISIpHBIX MeXaHW3MOB (yHKunoHupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuipl u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepus», «[ eHHas HHXKXEHEPU».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexXHOIOrns — BayKHEHIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO)».

11 KUIIACC

Tema 1. 3apo:xaenne ¥ pasBUTHE IBOJIOLMOHHBIX NPeACTaBJICeHUH B 0M010THH

OpomononHas teopus Y. Jlapuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKH3HB
U Hay4Has JnesatenbHocTh Y. [lapBuna.

JBukyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYMBOCTh, OOppOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndeckoit Teopun 3Bomonuu (CTI). HelitpanbHast TeopHs 3BOIIOLUH.
CoBpemeHHas BOJIIOIIMOHHAs Ouosorus. 3HauyeHUE SBOJIIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xongern, /. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHHIIAa >KHUBBIX
cymects (1o Jlamapky)», «MexaHu3m (HopMUPOBaHUS MPUCITOCOOTIECHUHN Y pACTEHUN U JKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaxu Y. Japsunay,
«Dopmbl 60pBEOBI 3a cymecTBoBaHuEe», «Ilopoas! romyoeity», «MHOorooOpasue KyJIbTypHBIX (GopM



KamycTel», «[loponbl AOMAIIHUX >KUBOTHBIX», «Cxema o0Opa3oBaHUS HOBBIX BUIOB (1o Y.
HapBuny)», «CxemMa COOTHOLICHHS JBIXKYIIUX CHJI SBOMIONUN», «OCHOBHBIE MOJOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUM.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak B3JeMEHTapHas eAuHHULA 3BooLMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHo(oH/1a MOMYIISIMY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemenTapHble  (DaKTOPHI (IBMDKYIIME CHJIIBI) SBOJIONUH. MyTallMOHHBIA IpoIecc.
Komb6unarusHas u3mMmeHUnBOCTh. [peii reHoB — cirydaiiHble HEHANPaBICHHbIE U3MEHEHHUS YaCTOT
aeneid B monynsnusax. Jddext ocHoBarens. Ipgexm dOymuviiounozo eoprviuka. CHudiceHue
2EHeMmuU4ecKo2o pasHoobpasus: npudunsl u cieocmeus. Ilpossenenue s¢ghgpexma opetigha eernos 6
oonvwux U manelx nonyiayusx. Murpanuu. M3omsamus  momynsuuil:  reorpaduueckas
(mpocTpaHCTBeHHas), OroIoruueckas (pernpo yKTUBHAS).

EcrectBennblii oT1O00p — HampaBistomuid ¢aktop sBomonnd. DopMbel ecTeCTBEHHOTO
oTOopa: IBWXKYLIUH, CTaOWIM3UPYIOUINH, paspbiBatoiuil (nu3pyntuBHbii). [lonoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl ¥ uanoanantTanuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoB: MopQoioruueckue, GU3MOIOTHYECKHUE, OUOXUMUYECKUE, I[OBEJACHUYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLMH.
W3omsmust — xirodeBoit (akrop BumooOpazoBanus. I[lytm u cmocoObl BHI000pa3OBaHMS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBONIOIIMOHHBIX TPOIECCOB.

MexaHu3Mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponbp  sBomtonmoHHON OuonoruM B pa3pabOTKE Hay4HbIX METO/AOB COXpPaHEHHs
6uopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U HMX X03s5ieB. MexaHU3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTHY, «[lomynsuoHHas CTPYKTypa BUIaY,
«Cxema mposiBleHUs 3akoHa Xapau—BaiinOepra», «JIBUXKyIIHe CHUIBI  SBOJIOLHUNY,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoib», «[lomysoHHbIe BOIHBI YHCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HCKOITAEMBIEY,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Du3nonoruueckue agantauumny, «I[IpucnocobseHHOCTh OpraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObt
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00OOpa3oBaHHE TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lonumionasl pactenuit», «KamyctHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMH HACEKOMBIX, dydena NTHIl U 3Beper C
IpUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0CO0CH OHOTO BUIA.

Jladboparopnasi paGora «lIpucrnocoOsieHuss OpPraHM3MOB U HMX OTHOCUTEJIbHAs
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosouus U eé pe3yjibTaThbl



MeTtobl u3yueHus: MakKposBosItoLMU. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHUH.
[Tepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbl OPIaHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuyeckue obnactu 3emau. BUuabl-3HIEMUKN U PETUKTHIL.

OMOpHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METObl M3YyYCHHS HBOJIOIHH.
I'eHeTMYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTCHE3a U IOSIBICHHS JBOJIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYJISIpHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTU4eCKUe METOJbl  HM3YyYeHHs]  HBOJIOLUH.
['omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeobGpaTumocTs 3BooUH. AantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLHH.

JleMoOHCTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuiel 1 cxeMbl: «OUIOTCHETUYCCKUHN PSJT JIOMIAIN», «APXCONTEPUKC, «3BEPO3YOBIC
auepsl», «Cterouedans», «Punnodurel», «CeMeHHble MAanOpOTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHAIBHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMYHBIE U aHAJIOTUYHBIE OPTraHbl», «PyIUMEHThI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpPHI 4YeJIOBEKa W INMMIIaH3e», «[JIaBHBIE HaIpaBICHUS
3BOJIIOLIUMY, «OO01I1e 3aKOHOMEPHOCTH HBOJIFOLIHI.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue u pa3BuTHE KU3HU Ha 3emJe

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U e€ onposepkeHue onsitaMu @. Penu, JI. Cnamnanuanu, JI. [lactepa.
[TponcxosxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeopraHuueckoi sBostonuu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Omneit C. Muinepa u I'. FOpu. O0pa3zoBanue noimmMepoB u3 MoHoMepoB. KoariepsatHas runoresa
A. U. Onapuna, runore3a nepBuyHoro OynboHa J[x. XonneitHa, reHerndeckas rumnoresa I
Ménnepa. Pubosumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHusa. Vckomaemble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  T€OXPOHOJOTHSL.
['eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BONIOLUSA MEPBBIX KIETOK.
Oponronusi Merabonu3Ma. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoBpeMeHHblE MHUKpPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHUi. OCHOBHBIE apoMop(do3bl PacTEHUU.
Boixon pactenuii Ha cymry. [losiBiieHne cIOpOBBIX pacTeHUH 1 3aBOeBaHKe UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
XKHUBOTHBIC. JKHU3Hb B BOJE. DBOJIOIMS MMO3BOHOYHBIX. [IponcxoxaeHre aMpuOuid 1 penTUiIHii.



[TpoucxoxaeHne MIEKOMUTAIOMMX M nTHL. [lpuHimn kimoueBoro apomopgosza. OcBoeHue
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiH03011. O0111as XapakTeprUCTUKa KJIMMaTa 1 reoJornueckux mnpoieccos. [losiBienue u pacuser
XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBHS W BIMSHHE HA Ta30BbI COCTaB
aTMochepBhl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKUE KpU3HCHI Ipouuioro. IlpuunHbl u ciencrsus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobaema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
camo3apoxkzeHust xu3Hm», «Cxema ombita C. Musepa, . FOpu», «9Tansl HeopraHHUecKon
sBoIOLIMNY, «['eoxpoHonoruueckas mkana», «HadampHble 3Tanbl OpraHUYECKOW 3BOJIIOLUN»,
«Cxema 00pa30BaHUs DYKAPUOT MMyTEM cuMOHorenes3ay, «Crucrema )uBoi mpupoibl», «CTpoeHue
BUpyca», «Apomopdo3sl pacteHmity, «PuHHOMUTHY, «OIHOKICTOYHBIE BOJOPOCIHY,
«MHoTrOKIeTOUHBIe BOoAOpociny, «Mxu», «llanoporHuku», «l'0J0ceMeHHBbIE paCTCHHS,
«Oprasbl 1BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KABOTHOTO MHPay, «ApoMopdo3s
KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctusie», «llmockue yepBu», «UineHHCTOHOTHEY,
«Pw10BI», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItutby, «Mnekonurawomue», «Pa3Butue
JKU3HU B apXeuckod spew, «Pa3BuTHe XM3HU B MPOTEPO30MCKOI 3pe», «Pa3BuThe XU3HHU B
NaJIe030MCKOM dpe», «Pa3BUTHE )KU3HHA B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

OOGopynoBanue: TepOapul pacTeHUW pPa3TUYHBIX OTIEIOB, KOJJIEKIIMH HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAaKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHaa snaGopatopHasi padora «MonenupoBanue onbiToB Mumiepa—tOpu mo
U3y4EHHIO a0MOT€HHOI0 CHHTE3a OPIraHUYECKUX COeIMHEHUH B TIEPBUYHOM aTMOchepe.

Jladoparopnasi pabora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckas padora «3ydeHre ocoOEHHOCTEN CTPOEHUS paCTEHUI Pa3HbIX OTAEIOB.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHNUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTPONOIOrUU. METO 1l AHTPOMIOJIOTUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOXKICHUHM YeJIOBeKa. Pelnrmno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUeCKOe TOJIOKEHHE 4YellIoBeKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOrHYECKHE,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIUYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0kK/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBmxynue cuitbl ((hakTOphl) aHTPOIIOTeHe3a: OHoIornYecKue, couuanbabie. COOTHOLICHHE
OMOJIOTHYECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMM aHTpOIIOreHe3a. PanHue yeraoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYIIBI) U
paHHUE TOHTHUIBI — OOIIUE MPEAKU YeTOBEKOOOPA3HBIX 00E3bsiH U JIIOJICH. ABCTPAIOTUTEKA —
JBYHOTHE IpeaKH Jiroacu. UenoBek ymensld, NEepBble U3TOTOBICHUs Opyauil Tpyaa. YUenosek
MPSIMOXOJISAIITUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl AQpuxu. YenoBek reimenbOeprekuii —



001l mpeoK HeaHIePTAThCKOTO YEIOBEKa U YelIOBEKa Pa3yMHOT0. YelloBek HeaHqepTalbCKUui
KaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbBI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najaeoreHOMHUKA.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YelIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHOBaTENA» B MOMYISALUAX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckue pacel. [lonarue o pace. bosbiune pacwl: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBaTOpHAlIbHAs), MOHTOJIOMIHASA (a3MaTcKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YelOoBeKa II0 IulaHere. EnuHCTBO  4yenmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh YelloBeKa K Pa3HbIM YCIOBUSM OKpY KaroIen
cpensl. Bamsinue reorpaduueckoil cpeabl U apeiida reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YeJ0BeKa.

MexXIUCUUIIMHAPHBIE METOAbl B (U3HUYECKON (OMOJOTMYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTUS M MAaJCOAHTPOINOJIOTHS  YEJIOBEUECKUX  MOMYJISALIMM.
buoconuaneHple  HMCCIIEOBaHUSA  NpUPOAbI  4enoBeka.  McecinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLUATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeETOIbI  aHTPOIOJIOTHH», «[ OJIOBHOM MO3r  4YellOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOLIUOHHOE [JPEBO UEIOBEKa,
«ABcTpasionurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpaepraneup», «KpomanboHIB, «l[Ipeaku dyenoBeka», «ITalbl BOJIIOIUH YETOBEKAY,
«Pacsp1 uenoBekar.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTeH, MPeMETOB MaTepUAIbHON KYJIbTYpbl MPEIKOB
YenoBeKa, penpoaykuuu (pororpadun) KapTHH ¢ MUDOTOTHUSCKUMU ¥ OMOIEHCKUMU CIOKETaMu
IIPOUCXOXKICHUS 4eoBeKa, ¢ororpaduu HaXOJOK HCKOMAEMbIX OCTAaTKOB YEJIOBEKAa, CKEJeT
YeJIoBeKa, MOJIENIb Yeperna YeloBeKa M uepena LIMMIIaH3€, MOJENb KUCTH YeJlIOBEKa U KUCTU
HIMMIIaH3€, MOJIENIH TOPCa MPEJKOB YEIOBEKa.

JlabopaTopnasi paGora «lI3ydueHne OCOOEHHOCTEH CTpOEHHS CKeJeTa uYeloBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTaluil YeJIOBEKay.

Tema 6. Jxo0J10THs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPTaHU3MOB M HAJOPTraHU3MEeHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pasButhe sKoioruud B Tpynax A. ['ymGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
9KOJIOTHU C APYTUMH HayKaMH.

Metonst skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTUU: MPHPOIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKAlOIIeH Cpebl: JOKaIbHBIMH,
PETHOHANBHBIN U TI100aTbHBIH.

3Ha4YEeHHE DSKOJIOTMYECKUX 3HAHWM I YesIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€H deloBeuecTBa € MNpupoaod. POpMHUPOBAHHUE SKOJOTUYECKOW KYIbTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorun», «MeTonbl dKoaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUIY.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA



Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukarus
9KOJIOTHYECKUX  (akTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS 3KoJornueckux pakropos. [lpasuno munnmyma (K. lnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOUOHTHBIC OPTAHU3MBI.

AbuoTtnueckue akropel. CBeT Kak 3Konorndeckuid paxrtop. JelcTBre pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUW M JKUBOTHBIX [0
OTHOILLIEHHUIO K cBeTy. CUrHalIbHas pojib cBeTa. @OTONEpHoIU3M.

Temnepatypa kak sKkonorudeckuil ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonoruueckuil ¢akrop. [Ipucnocobnenus pacTreHuid K MOAEPKaHUIO
BogHOrO OanaHca. Kiaccupukanus pacTeHHid TO OTHOIICHHWIO K Boje. l[lpucmocobieHust
JKMBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMa.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBCHHAs, TIyOWHHAs
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOWTaHus
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAaX.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

Kuznennsie dopmbl opranuzmoB. [lonstue o xusneHHoU (opme. KusHeHHBIE (HOPMBI
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPABBI.
Kuznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomepars, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEHUCTBHS  (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OMOTHYECKUX B3aWMOJCHCTBUU MJisi CYIECTBOBAHMS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMI KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoOHCTpaL U

Tabnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOJIOTUUYECKHE
TPYIIbI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KHUBOTHBIE», «Du3noNornyeckue aJanTaluy XHUBOTHBIX», «Cpenbl OOMTaHUS OpPraHU3MOBY,
«buonoruyeckue put™Mbl», «KusHeHHble HOpMbI pacTeHui», « Ku3HeHHbIE POPMBI )KUBOTHBIX,
«OKOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMa XBOMHOrO Jiecay, «llemu nurtanus»,
«XuiHuvectBoy, «Ilapazutuzmy», «KonkypeHuus», «Cumonos», «kKommeHcanusm».

Ob6opynoBanue: repOapuu pacTeHUH W HKHUBOTHBIX, MPHCIOCOOJEHHBIX K BIIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHus, repOoapuu 1 KOJJIEKIIUU TETJIOI00MBBIX, 3MMOCTOMKHX, MOPO30yCTOMYNBBIX paCTECHHH,
yyderga MNTUI M 3Beped, repOapuu pacTeHWi, OTHOCAIIUXCA K THUrpopuTaMm, Kcepoputam,
Me30¢uTaM, KOMHAaTHbIE PAaCTEHUS TaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpedax, TrepbapuM M  KOJUIGKIMM pacTeHUH ¥ JKMBOTHBIX, OOJaJalOMMUX dYepTaMu
MPUCTIOCOOTEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH >KM3HM, repOapuul U KOJUIEKIUU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH YKHUBOTHBIX, YYaCTBYIOIINX B
pa3IMYHbIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlaGopaTopHas padora «BrisgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHHIO CBETa.

Jladoparopnasi paGora «BbIsBICHHE TMPHUCITOCOOJICHUNH OPraHU3MOB K BIIMSIHHUIO
TEMIIEPATYPBI».

JlaboparopHnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
0oOUTaHUSD.

Tema 8. JkoJiorusi BUA0B U MOIYJIS LU

DKOJIOTMYECKHE XapaKTePUCTUKU Momyssinuu. [lomyssimus kak Ouojoruueckasl cucreMa.
Pons HeomHOpomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHIOB B



(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MomyIisiiuidi. OCHOBHBIE TTOKA3aTENN TOMYIISIIIHHN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocra, CMEpTHOCTb, MUTpALUSL.

Dkojnoruyeckas CTpykTypa mnomynsuud. OueHKa YHCIEHHOCTH mnomymsiiuu. J[uHamuka
MOMYJISIUMU U €€ peryisiuusa. buoTnueckuii moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomymnsiuui. KpuBble pocTa YuCIeHHOCTH momyisinuu. KpuBble BbDKMBaHMs. Peryssius
YHUCICHHOCTU TOMYJIALUNA: poiib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCSAIIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonsstue 00 »HKoNMOrMuYecKoil Humie BUAa. Mecroobutanue. MHOromepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humd. [loteHuuansHas u
pean30BaHHas HULLIH.

Bun xak cucrema momynsuuid. Apeanbl BUAOB. Buabl U uX KU3HEHHBIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS W MUTpalMii >KUBOTHBIX. buolornyeckue WHBA3UU
Yy>KEPOJIHBIX BUIOB.

JdeMoHcTpannn

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasuuu», «Bo3pacTHpie mnupaMuibsl MOOMyJSIuu», «CKOPOCTb 3aceieHUs
MOBEPXHOCTU 3eMIIM Pa3INYHbIMH Opranu3zmamuy», «Mojnenb 3konoruyeckor Humu Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

TeMa 9. DKo0JI0THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CooOuiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnaun). DyHKUMOHaNBbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MNPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduyeckue nenu u cetu. Abuornyeckue 010k 3KocucTeM. [10UBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeN 3KocucTeMbl. broMmacca u npoaykius. DKOJI0rH4ecKie mupaMubl
quces, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @unykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTpONOreHHblEe BO3JCHCTBUS Ha cykneccuu. KimmakcHoe cooOuiecTso.
Buopaznoobpasue 1 mosHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOT€HHBIE  JKOCUCTEMBI. Arposkocuctema. ArporeHo3. Pazmuuus wmexay
AHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTpomnu3anus ropojackoi (ayHel. buomornueckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHNU3MOB B DKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMH. Y CTOHYMBOCTH
OpraHM3MOB, TMOMYJISIUI M HSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPONOTEHHBIX
BO3JICUCTBUM.

Mexanuzmbl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20



HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 9KocucrteMe», «llenmn mwuraHus (macTOMINHAA, JETPUTHAS)Y,
«OKosornyecKas mupaMua dyucen», « IKojJorudyeckas nupamuaa 6uomaccol», « IKoJorudyecKas
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
nocie noxapay, « JKocuctema o3epay, «ArpoueHos3y», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboakocuctemy».

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyJIbTYpHBIX U AUKOPACTYUINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD.

Jlaboparopnas padora «/3yuenue pa3HOOOpa3usi MEJIIKMX TTOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKeKypeust «IKCKypcHsi B TUIIMYHBINA OuoreoneHos (B n1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO35SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmerianerapuas 00ojg04Yka 3eMJIH, TJe CYIIECTBYET WM CYIIECTBOBAaja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax . 3tocca. Yuenue B. U. Bepnaackoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. XKuboe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. OcodeHHocTu 6uocdepsl Kak raodaibHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Belects u
OMOreoXMMHUYECKHE HUKIBI (Yriiepoa, a3oTa). PUTMHUUHOCTS sBIeHU# B Onocdepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIN: TYH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENN, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKUE JIECA,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIUS KUBBIX CUCTEM, OLIEHKA MX PECYPCHOTO MOTEHIIMAIa M OMOCHEPHBIX
GyHKIHI.

JleMoHCTpanun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucinoponaa B nmpuponae», «KpyroBopot Bojbsl B IPUPOJIEN,
«OcHOBHBIE OMOMBI CyNY, «KnumaTtudeckue nosca 3emnny, « [yaapay, «Taiiray, «CMeanHbIi
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTeiHa», « Tponudeckuii iecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJIOrHYeckre KpHU3UChl M WX Npu4uHbL. Bo3gelictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue nousel. OXxpaHa IOYBEHHBIX pecypcoB. MI3MEHEHNE KiIMMaTa.

AHTpPOTIOTEHHOE BO3/ICMCTBUE HAa PACTUTEILHBIN 1 )KUBOTHBIN Mup. OXpaHa pacTUTEITHLHOTO
U JKUBOTHOTO Mupa. OCHOBHBIE MNPUHLMIBI OXpaHbl Npupoasl. Kpacuele kuuru. Ocob6o
oxpansiemble ipupoiHbie Tepputopun (OOIIT). Boranuueckue cajpl U 300J0THYECKHE MTAPKU.

OcHOBHBIE IPUHIIMIIBI YCTOMYNMBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPHUPOAbI. ParyoHansHOe
MPUPOJONIONB30BAHNE M COXpPaHEHHE OHMOJOTHYecKoro paszHooOpazust 3emum. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOTMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEpOSITHBIE OCIIEACTBHSL.

Pa3ButHe METOJOB MOHMTOpPHMHra pa3BUTUS ONACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemmubie uccnedosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL



snepeemuxke. buonozuyeckoe paznoobpaszue u duopecypcol. Hayuonanvuvie ungopmayuonivie
cucmemsl, obecneuugarowue 0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTNEM.
JleMoOHCTpaLuu
Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arps3HeHHE MOYBBDY, «[[apHUKOBHII d3PherT», «Oc000 OXpaHsIeMble TPUPOTHBIC TEPPUTOPHI,
«Mopenu yrpaBisieMOro Mupa.
O6opynoanue: poTorpadguu oxpaHsIeMbIX pacTeHUN U )KUBOTHBIX KpacHol kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervuoHa.

2.2. METAIIPE/IMETHBIE CBA3U YYEBHOI'O ITPEJIMETA

buonorus kak yueOHast AUCIUTUIMHA, TIO CBOEH MPUPO/IE ABISASICH OCHOBHBIM HaIlpaBICHUEM
€CTeCTBO3HAHUS, 3aHMMaeT oco0oe TMOJIOKEHHE B MaTepuaibHO-TyMaHUTapHOU cdepe. ITO
MOXHO TPOCJIEAUTh HAa TEOPUH HBOJIOLNMOHHOTO YYEHHs, KOTOpas MpH IMOMOIIU OHOJOTHUHU
pacmnpocTpaHsieTcsl B aCTpOHOMUU, XUMUH, (pr3HKe, reorpaduu, 001ecTBO3HAHNH, TUHTBUCTHKE,
sTHOTpadUu U APYrUX HayKaxX. DKCIIEpUMEHTANIbHAs 0a3a U KOHIENTYaJbHbIE MOAX0/bI OMOJIOTUH
CBSI3BIBAIOT €€ C OCHOBaMU (PU3MKH, XMUMHUHU, MAaTEMATUKH, Teorpaduu U reoioTMd U MHOTUMU
JIPYTUMHU €CTECTBEHHBIMH HayKaMU. Y HUKaJIbHbIE OCOOEHHOCTH KaXKJIOTO OpPTraHM3Ma, KaKJI0To
YPOBHSI OpraHM3alli >XUBOM MaTepHH, OpraHu3als cpeAbl OOWUTAHHS YeIOBEeKa POJIHST
OMOJIOTHIO C TYMaHUTAapHBIMH W OOIIECTBEHHBIMH Haykamu: (uiocopuell W IHaICKTUKOH,
UCTOpHUEH 1 001IeCTBO3HAHUEM, COLIMOJIOTHEN U ATHOrpadueil u Haykamu 00 yrpaBIeHUH.



PA3JIEJI 3. INIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

3.1. JUYHOCTHBIE PE3YJIbTATBHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
pOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAPEAMETHBIC U PEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOINPEIEICHUIO,
Hanuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPUCYUIUMU  CUCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPAOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3UIMM JIMYHOCTH, NATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOT'OHAlIMOHAJIBHOTO Hapozaa Poccuiickoit denepannu, Ipupoe U OKPYKakoIEn cpese.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne >KM3HEHHOIO OIBbITa W OIbITA ACSITEIBHOCTH B IIPOILECCE pealu3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYydYaromlerocs Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEeATEIHHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOCKIECHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COAEPIKAHMUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPaXKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH mnepen PoamHOM, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



LEHHOCTHOE OTHOLIEHUE K MPUPOJTHOMY HACIEIUIO U MAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KMU3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOUM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COaJaHCUPOBAHHBIM PEXKUM 3aHITHH U OTIbIXA,
perynspHas (Qu3Myeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEONEHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUYECKON M COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHHO BBIMOJIHATH TAKYIO JESTEILHOCTD;

MHTEpEC K pa3muyHbiM chepam mpodeccHOoHATBbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KN3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTINTAHUSA:

9KOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIIEHNE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIbTYpBI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCTOJB30BaTh MpUOOpETaeMble TPU W3YUCHUH OMOJIOTHUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBuJl MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX Ha COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEINPUITUE JNCUCTBUM, MPUHOCAIIMX BpEH OKPYXKAIOUIEH NPUPOIHOW Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS MMM B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEJICTBA B3AUMOJIEHCTBHS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH NpoOIeM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJII COBPEMEHHOW IMBWIIM3AIMU: OOECIIeUeHUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 III00AbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B IOJyUEHUU OMOJOTMYECKUX 3HAHWU B LIEJSX MOBBILICHUS OOLIeH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJlydyaeMble 3HaHUS s aHadu3a M OOBSCHEHUS SIBJICHUMN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OHOJOTMYECKHE 3HAHUS MJIs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY O0pa30BaHUI0O M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIYY€HHUIO HOBBIX 3HAHMHM IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

3.2. METATIIPEAMETHBIE PE3YJIbTATbI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS Y4eOHOTo mpeamera «BHOJOTHsS» BKIIOYAIOT:
3HauUMMBbIE JUIS  (OPMHpPOBAHUS MHUPOBO33PEHUS  OOYYAIOMIMXCA  MEXKIUCIUTUTMHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAyYHOW KapTUHBI MUPa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3yEeMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (hakT, MPUHIUM, THUIIOTEe3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIIeJJOBaHHEe, HAOMIOJIEHNE, W3MEpPEHHUE, SKCIIEPUMEHT U JPYTHE); YHHUBEpCATbHbBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHIIMU OOYdJaromInuXCs;
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAIbHbIC YyUeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.



B pesynprare wn3ydeHuss OMONOTMM Ha YpOBHE CpeAHEro oomiero oOpa3oBaHUA Y
oOyuaromierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBbIC NEHCTBHS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpeMeTHbIe pe3ysbTaThl OCBOCHHS IMPOTPaMMBbl CpeaHEero o0mero odpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BATh NPH OCBOSHUH 3HAHHN MPUEMBI IOTHYECKOTO MBILIUIEHUS (aHaIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIECHHUS), PACKPHIBATh CMBICT OHOJOTHYECKHX TITOHATHN
(BBIICNATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHUSIMU);

ONpEeNeNATh UENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTCPHH HX JTOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI ICATEIHHOCTHU C TOCTABJICHHBIMHU IEJISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYIUPOBATH BBHIBOABI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OILICHUBATh PUCKH MTOCIIEICTBUI IEATETLHOCTH;

KOOPJIMHHUPOBATh M BBINOIHAT, PAaOOTy B YCIOBHSIX pPEalbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATETHCKON U MPOEKTHOW AESITeTbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CocOOHOCTBIO H TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWUCKY METOIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BHIBI ACATEIBHOCTH IO TIOJIYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalMsIX, B TOM YHCJE MPU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATEIBHON NEATEIBHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
THIIOTE3Y €€ PEIIeHNUs, HAXOJUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH IMOJTYIYCHHBIE B X0JI€ PEIICHHSI 3a]1a9H PE3YJIbTaThl, KPUTHUECKH OIICHUBATh
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHATBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHHWS B  [O3HABATEIBHYI0O U  MPaKTUYECKyl0  oOyacTu
KU3HEEATCITLHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIC HJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbI U pEUICHHs, CTaBUTh
poOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATLCS B PA3UYHBIX MCTOYHHKAX HMH(OpManuu (TEKCTe ydeOHOro mocoOus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B VHTepHeTe), aHAIM3UPOBATh WHMOPMAIMIO PA3IMYHBIX BHIOB H (OpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMyIUpOBaTh 3ampOChl W TPHUMEHATh Pa3jMYHBIE METOABI TPHU IOWCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

pPHOOpPETaTh OMBIT HCIMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATH ONTHMAIBHYIO (OpMYy MPEACTABICHUS OHOJIOTHYESCKON
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAadeCcTBE CpEACTBA NpH paboTe C OMOJOTHYECKOU
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3alIUTHl  HWHpOpPMAMH, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogj1aieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAITMH BO BCEX CQepax >KU3HHU, aKTHBHO YYaCTBOBAThH B JHAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEIIbHO BBITMIOJHEHUSI TIpeajaraéMon 3ajady, YYUThIBATh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHUS, MMOHUMATh 3HAYEHHE COIUATBHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTHU TMEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOU dopme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHas eI TeJbHOCTh:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYATbHOW pabOTHI MpH
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOECHCTBHYSI P PEIICHUH Y4eOHOM 3a/1auH;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0T0 YJIeHA KOJIEKTUBA;

MPUHUMATh I[I€TH COBMECTHOM JESITEIBHOCTH, OpPTraHW30BBIBATH M KOOPJIWHHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH NEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylnbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHMBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHMYECKOE TMOBEACHUE B PA3NIMUYHBIX CHUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBjaieHHe YHUBEPCAJbHBIMY PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3amusi:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUU LIEJIEBbIE M CMBICJIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYJIHMPOBAaTH COOCTBEHHBIC 33Ja4l B 00pa30BATENbHON JEATEIHOCTH H
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, UCIIOJIB30BaTh MPUEMBI pedIeKcHn
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

NpUHUMATD ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

3.3. HPEJAMETHBIE PE3YJIbTATbHI

[IpenMeTHbIE pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buonorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yJaronmxcs
6uonorun. OHU BKJIIOYAIOT: crienupuyeckue st OMOJ0TUN HayuHble 3HaHUS, YMEHUS U CIIOCOObI
JIEHCTBUI TI0O OCBOEHUIO, MHTEPIPETAIIMH U TIPEOOpPa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAaHUN M WX MPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX, a TaK)KE B PEabHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHbie pe3yabTaThl MPEACTaBICHBI 110 TOJaM U3YUYEHUSI.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOoTo npenmMeta «buonorus» B 10 kaacce NonKHbI
OTpaXKaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MeCTe M POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GhopMUPOBAHNUU €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PEIICHUH
po0JieM pallMOHAIBHOTO MPUPOIONIOIb30BAHMS, O BKJIAJI€ POCCUICKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHWM, KOTOpas BKJIIOYAeT: OCHOBOIOJArarollne
OMONOTUYECKHEe TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKA, OpraHU3M, MeTa0OJIU3M, TOMEOCTas,
caMOpeTryJIsILHsl, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oounonoruueckne Tteopuu (xierounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pPa3usl M MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MMOKOJIEHUS, PACUIEIUICHUS], YUCTOTHl FaMeT, HE3aBUCUMOTr 0 HaclienoBanus I'. Mennens,



TOMOJIOTUYECKUX PSAJOB B HaclencTBeHHOW u3MmeHunBoctu H. WM. BaBwiioBa), mpuUHIMIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHUS, UCIOJIb3YEMbIX B OHOJIOTMYECKHX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCAaHUE, U3MEpEHHE, HAaOII01eHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATH CYIIECTBEHHbIC MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT M IyKApHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHUH,
KHUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTCHMM, )KUBOTHBIX, YEJIOBEKa,
IPOLIECCOB KHU3HEIEATENbHOCTH, IPOTEKAIOIINX B OPraHU3MaX PACTEeHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BEIIECTB (METab0JIn3M), IPEBPAIEHUS SHEPTHH, OPOKEHHUS,
aBTOTPOGHOIO U reTepoTpOHOr0 TUIIOB MUTAHUSL, POTOCHUHTE3a U XEMOCUHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, IMOpuoOreHesa, MOCTAMOPHOHAILHOTO pa3BUTHA, Pa3MHOXKEHHH,
UH/IMBUYAJIbHOTO Pa3BUTUs OpraHu3Ma (OHTOI€HEe3a), B3aUMOJIEHCTBHUS T€HOB, IeTepo3Hca,
UCKYCCTBEHHOTO 0TOODPA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJAMM KJIETKM U UX (DYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaM{ U CUCTEMaMH OPTaHOB Y
pacTeHUi, >KUBOTHBIX M YEJIOBEKa U MX (YHKIMSIMHU, MEXKIY CUCTEMaMH OpPraHOB M HX
GyHKIMAME, MEXKIy dTalaMd OOMEHA BEIIECTB, ATAallaMH KIIETOYHOTO IHKJIA M YKU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHUE BBIIBIIATh OTIMYUTENIbHBIE NPU3HAKU JKUBBIX CHCTEM, B TOM YHCIE PACTCHMH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apI'yMEHThI, ONOJOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHUE pelaTb OM0JIOTHYeCKUe 3a/1a41, BISBIISITh IPUUYUHHO-CIICCTBEHHBIE CBA3H MEXKIY
UCCIIETYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU W SIBICHUSIMH, JI€aTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHMH NOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00opaTOpHBIM 000pYIOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, TPOBEPSATh HUX OKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJIOTHM, IKOJOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MIOJTy9YCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OLIEHUBATh 3TUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BAaHHUM B 00J1aCTH OMOJIOTUU
U MEIUIHHBI (KJIOHUPOBaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPABICHHOE HW3MEHEHHE
reHoMa U CO3/IaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIlel mpodeccuoHaNnbHON AeITeIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOI0 X0341iCTBA, MUIIEBOM
MPOMBIIIJICHHOCTH, YTIYOJISATh MO3HABATEIHHBIN HHTEPEC, HAITPABJICHHBII HAa 0CO3HAHHBII BEIOOD
COOTBETCTBYIOLIEH Mpodeccun U MpoaoIDKeHHe OMOIOTHYECKOro 00pa3oBaHus B OPraHU3aIMIX
cpenHero mpohecCuoHaIbLHOTO U BBICIIETO 00pa30BaHuUs.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUA YueOHOTO npeamera «buonorus» B 11 knacce NOIKHbBI
OTpaKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(bOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHpa, B TMO3HAHWU 3aKOHOB
IOPUPOJIBI U PEIICHUH HKOJOTHUYECKUX MPOOJIEeM YelIOBEYeCTBA, a TAaKXKE B PELICHUH BOIPOCOB
PaLMOHATIBHOTO IPUPOIOIIOIB30BaHMs, U B (POPMUPOBAHUH LIEHHOCTHOT'O OTHOLIEHUS K IPUPOJE,
00IIeCTBY, YEJOBEKY, O BKJIAJ€ POCCHHCKHX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH,

YMEHHUE BIaJeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET OMpPENENICHUs U
IIOHUMaHHE CYIIHOCTH OCHOBOIOJAraroIiUX OWOJOTMYECKUX TEPMHUHOB M TOHATHH (BUA,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBojronuoHHass Tteopusi Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 MmyTsSX U HampaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbOuxa,
IKOJIOTHYECKOM MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIIAJ€Th OCHOBHBIMH METOJIAaMU HAyYHOTO MO3HAHMS, HCIOIb3YEMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUU B
IpUPOJIE;

YMEHHE BBIACNATh CYLICCTBEHHbIC IPU3HAKU: BHUAOB, OMOTEOLIEHO30B, JKOCUCTEM H
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUUECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYIISAIUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOUTaHUs, YepeTOBaHMS
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHUE yCTaHABIIMBATH B3aUMOCBSI3M MEXKIY MTPOIIECCAMH IBOJIOIUH, IBHKYIIIUMHU CHIIAMHU
AHTPONIOTEHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BHI0B
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIB30BATh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAHWs, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOT0o00pa3usi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeII0BEUYECTBA;

yYMEHUE pelaTb OMOJIOTHYECKUe 3a/1a4H, BBISBIATH IPUUNHHO-CIIEACTBEHHBIE CBA3H MEXIY
UCCIIETYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU W SIBICHUSIMH, JI€TaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHMH NOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBINOJIHATH JIA0OpATOpHbIE U MPaKTHYECKHE padOThl, COOMI0IaTh IpaBUiia MPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, TPOBEPATh HUX OKCIEPHUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATTM3UPOBATh MOJYUYEHHbIE PE3Y/IbTaThl U JIE1aTh BBIBOJIbI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MIOJTy9YCHHBIC PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHWBAaTh THUIOTE3bl W TEOPUH O MPOUCXOXKIACHUM >JKHU3HHU, 4YelloBeKa U
YeNIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHS TII00aThbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIlell mpodeccuoHanbHON AEITEIbHOCTH B
001acTi OMOJIOTHH, SKOJIOTUH, IPHPOJIOTIONIB30BAHMS, MEAULUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPHUH, CEIIbCKOTO XO03S1CTBA, MUIIEBON MPOMBIIIIICHHOCTH, YTIYOJIATh MO3HABATEIHHBIN
UHTEpEeC, HalpaBIeHHBIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccun U MPoI0JHKEHNE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ANMUSAX CPEIHETO MPOPECCHOHATHLHOTO M BBICHIETO
o0Opa3oBaHusl.



PA3JIEJ 4. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaudecTBO 9acoB

Ne HaumeHnoBaHue pa B H T€M NPOrpPaMMblI K I JaeKTpoHnbie  (HppoBLIe)

n/m pasaeao oM porp Bcero OHTPOILHBIC PaKTHiecKkue odpa3oBaTebHbIE PeCypchl

padoThI padoThI

1 BroMors KaK Hayka 1 https://resh_.edu.ru/subiect/lesso
n/3827/main/118944/

9 JKUBbIE CHOTEMB! H HX H3yHeHHE 9 https://resh_.edu.ru/subiect/lesso
n/3827/main/118944/
bu6mmoreka [IOK

3 buonorus knerku 2 0.5 https://m.edso0.ru/7f41¢c292
https://resh.edu.ru/subject/lesso

4 CrtpoeHre U PYHKIIUHU KICTKU 8 2 n/3847/start/8616/https://resh.e
du.ru/subject/lesson/3840/start/

) OOMeH BelecTB U MPEBpaIeHNEe SHEPTHH B KIleTke 9 . 1 https:/lreSh.'edu'rU/SUbIeCUIeSSO
n/3917/main/46781/

HacnencrBennast nHbopmanus 1 peanu3amnus e€ B 1 https://resh.edu.ru/subject/lesso

6 9 0.5 -

KJIETKE n/5352/main/

2 XyMuteckas opraHH3aIs KIeTKY 10 1 1 https://resh.edu.ru/subject/lesso
n/5397/start/283870/

8 JKusHeHHBIH UK KIETKH 6 1 Ejt?’[)gs'z'/;/r?ﬁ:iﬁ?u'rU/SUbIeCUIeSSO

2 bubmuorexa [JOK

9 Crtpoenue u GyHKIIMH OPraHU3MOB 17 15 https://m.eds00.ru/7f41c292

10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 ! 1.5 Eﬁg?ég/rﬁf:i'ﬁ?u'rU/SUbIeCUIeSSO
https://resh.edu.ru/subject/lesso

I'eHeTnka — Hayka O HACIEICTBEHHOCTH U n/5386/start/
11 2 0.5 - .
M3MEHYHMBOCTH OPIaHU3MOB https://resh.edu.ru/subject/lesso
n/5386/start/301065/



https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/3847/start/8616/https:/resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3847/start/8616/https:/resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3847/start/8616/https:/resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://resh.edu.ru/subject/lesson/5352/main/
https://resh.edu.ru/subject/lesson/5352/main/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3927/main/
https://resh.edu.ru/subject/lesson/3927/main/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/5359/main/
https://resh.edu.ru/subject/lesson/5359/main/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

https://resh.edu.ru/subject/lesso

12 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 n/5387/start/

13 I'eneTnka yenoBeka 3 0.5 E}tg;sg/;/rssahr:[(/edu.ru/subiect/lesso

14 Cenekiusi opraHu3MOB 4 1 Eﬁglgsé/{/r:tsahr'sdu'rU/SUbieCt/IeSSO

15 buorexHonorust u cuHTeTUYECKAsE OHOJIOTHUS 4 Et?ﬁi?/??eﬁi?rﬁ/? 416292

16 | Pesepamoe npews . Pipsdim 00 /71416292

17 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 ﬁggg?lﬁ?ezziﬂﬁﬂ 416292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/lesson/3861/start/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBO 4acoB
Ne HaunmeHoBaHMe pa3/ieioB U TeM K I DJlIeKTpoHHbIe (LM (ppoBbIE)
n/m IporpamMmsl Bcero p;;:pr(:m’HHe p;’&'ﬁ?qem"e o0pa3oBaTebHbIE PeCypchl

3apoxxeHue U pa3BuUTHE

1 HBOJIIOIMOHHBIX IIPEJCTABICHUIN B 4 https://resh.edu.ru/subject/lesson/5393/start/
Oounoorun

2 MukposBodronus u e€ pe3yiabratel 14 1 2 https://resh.edu.ru/subject/lesson/4949/start/

3 MakposBodronus u €€ pe3yabraTtel 6 3 https://resh.edu.ru/subject/lesson/5388/start/

4 IIpoucxokaeHne W  pa3BHTHE 15 2 15 https://resh.edu.ru/subject/lesson/3874/start/
KU3HHU Ha 3emIie ' https://resh.edu.ru/subject/lesson/3885/main/

5 Hpoucxoxenme  uenosexa  — 10 1 1 https://resh.edu.ru/subject/lesson/4951/main/
AHTPOIIOI'CHE3
OKOJIOTUSI — HayKa (6]

6 BIAMMOOTHOIICHIBIX ~ OPTatisMOB | 0.5 https://resh.edu.ru/subject/lesson/5392/main/
U HaJOPTaHHU3MCHHBIX CHUCTEM C
OKpY>Karollen cperon

7 OpraHu3Mmbl 1 cpejia OOUTaHHS 9 1 1.5 https://resh.edu.ru/subject/lesson/5392/main/

8 DKoJ0TUs BUAOB U NOMYJIALUN 9 1 0.5

9 JKozIOrus co00mECTS. 12 1 0.5 https://resh.edu.ru/subject/lesson/5501/main/
DKOJIOTHYECKHE CHCTEMBI

10 buocgepa a raobanbHas 6 https://resh.edu.ru/subject/lesson/5394/start/
JKOCHUCTEMA

11 YesnoBek U OKpy»Karollasi cpea 6 https://resh.edu.ru/subject/lesson/5499/start/

12 PesepBHOE Bpems 8 1

OBHIEE KOJIMYECTBO YACOB IIO 102 9 17
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https://resh.edu.ru/subject/lesson/5393/start/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/main/
https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5501/main/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5499/start/

PA3JIEJI 5. YHEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

5.1. OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JJISA YYALLIUXCS

* buonorus. buonornueckue cucremsl U nporecchl, 10 kmacc: yue6. Jlns oOmeoOpa3oBar.
yupexaenuii (mpopunbhelii ypoens)/ A.B. Tepemos, P.A. IlerpocoBa — M.: MHeMO31Ha;
* buonorusa. buonornyeckue cuctemsl u mporecchl, 11 kmacc: y4ue6. s o0meoOpa3oBar.
yupexaenui (mpopunbHelii ypoens)/ A.B. Tepemos, P.A. IlerpocoBa — M.: MHemo3HHa.

5.2. METOAUYECKHUE MATEPHUAJIbBI J1JIsA YUUTEJIA
https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

5.3. HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
1. udposas nabopaTopusi: MUKpOcKon UG poBoii microlife, HHTEpakTHBHOE OCOOHE
«x3amen-Menuay: Harnsanas 6uonorus. Pactenns. puobl. bakrepun; Xumus KiIeTk.
BemiectBa, KJIeTKH ¥ TKaHU pacTeHuil; BBeneHue B 9K0J10rHI0; DBOIIOLMOHHOE YUCHHE;
KOMILIEKT JiabopaTtopHoro obopynoBanusi Cornelsen, KOMIUIEKT JeMOHCTPAIIMOHHOTO
obopynoBanus Polytech.
2. ludpoBble KOMIOHEHTHI YU€OHO-METOIUYECKUM KOMIUIEKCAM [0 OCHOBHBIM pa3jieiiamM
Kypca OMoJIoruu.
3. Komnekuus nudpoBsIx 00pa3oBaTEbHBIX PECYPCOB 10 KypCy OHOJIOTHH.
4. O611eno1b30BaTENbCKUE HUPPOBBIE HHCTPYMEHTHI yU€OHOM NesATEIbHOCTH.
5. Cneunanu3upoBaHHble HU(POBbIE HHCTPYMEHTHI YU€OHOU NEATEIbHOCTH.
HuTepHeT-pecypcsbl:
* http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [lon6opka nHTEpHET-MaTEpUAIOB
JUIs yuuTesaed GMONIOTUY MO Pa3HbIM OMOJIOTMYECKUM JUCIUIUIMHAM.
* http://school-collection.edu.ru Equnast komnexmus uupoBeix o0pa3oBaTeIbHbIX
peCypCoB.
» OLIOP
* https://bio-vpr.sdamgia.ru/
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