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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma no yae6HOMY nipeamety "buonorus” (nanee - Ouosorus) Ha ypoBHE CpeIHEro 001Iero oopa3oBanus pa3padoTana Ha ocHoBe DeepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanmu B Poccuiickoii @eneparum», PI'OC COO, Konuenuuu npenogaBanus yaeOHOro npeamera «buonorus»
Y OCHOBHBIX TIOJIOKEHUH (enepanbHOi paboyel mporpaMMbl BOCIIUTAHUS, B COOTBETCTBUH C MPUKa30M MuHHCTEpCTBa MpocBemeHus Poccun ot 9 okTsaops
2024 r. Ne 704 «O BHECeHHWM W3MEHEHHMII B HEKOTOpBIC NMPHKa3bl MUHUCTEPCTBa MpocBenieHus Poccuiickoit Dexepannu, kacarommecs (enepanbHbIX
00pa30BaTeNbHBIX IPOTPaMM HaYaIHLHOTO 00IIEro 00pa3oBaHwmsl, OCHOBHOTO O0IIEero 00pa30BaHUs M CPEIHETO 00IIEro 00pa3oBaHUSY.

VYueOnblii npeamer «buosorus» yriayonénHoro ypoBHs u3ydeHus (10—-11 xmaccel) sBisleTcs OJHUM M3 KOMIIOHEHTOB IpPEAMETHOM oO0nactu
«EcrtectBeHHO-Hay4yHbIe TipeaMeThy. CornacHo nonoxeHusM GI'OC COO npoduibHbie yaeOHbIE TPEMETHI, H3ydaeMble Ha YITyOJIEHHOM YPOBHE, SIBISIFOTCS
cniocobom muddepeniuanum oOyueHuss Ha YpOBHE CpeHero oOiiero oopa3oBaHus U MPU3BaHbI 00ECTIEUNTh MPEEMCTBEHHOCTh MEXTY OCHOBHBIM OOIITUM,
CPEIHUM OOLINM, CPETHUM PO (ECCHOHATBHBIM U BHICIINM 00pa3oBaHueM. B To ke Bpemst Kaxk/Iblil U3 3TUX YU€OHBIX IPEIMETOB JOJLKEH ObITh OPUEHTUPOBAH
Ha MPUOPHUTETHOE pellieHre 00pa30BaTebHbIX, BOCIIUTATEIbHBIX U PA3BUBAIOLINX 33/1a4, CBA3aHHBIX C TpoQopHeHTaluei 00ydaronmxcs 1 CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00J1acTH HayYHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH, MEUIIMHOM, 9KOJIOTHel, ICUX0JI0THel, CHOPTOM MIJIM BOEHHBIM JIEJIOM.

[Iporpamma o yueOHomy npeamety "buonorus" naér npeacraBieHue o ey U 3aJadax u3ydeHus yueoHoro npeaMera «buonorus» Ha yriyonéHHOM
YpOBHE, onpeiensieT 00s3areabHoe (MHBapUaHTHOE) MPEIMETHOE COJIEpKAHUE, €ro CTPYKTYpHUpOBaHHE IO pa3ziesiaM U TeMaM, pacipe/iesieHre Mo Kiiaccam,
PEKOMEHAYET MOCIeA0BATEIbHOCTh U3YUYeHUs Y4eOHOTro MaTepHala ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JJOTMKN y4eOHOTO mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH oOywaromuxcs. B mporpamme mo OHONOrMM peann3oBaH HMPUHIUI IPEEMCTBEHHOCTH C W3y4EHHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO 00miero o0Opa3zoBaHus, Onarojgaps ueMy IPOCMAaTpUBAETCS HANPABIEHHOCTh Ha MOCIEAYIOLIEe pa3BUTHE OHOJOIMYECKUX 3HAHUH,
OpPUEHTUPOBAHHBIX HA (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHNUS, IKOJIOIMUECKOTO MBILIEHUS, IPEICTABICHUN 0 310pOBOM 00pa3e *KU3HH, Ha
BOCIIMTaHUE OEPEKHOT0 OTHOLICHUS K OKpYXarolllel NpUpoAHOi cpene. B mporpaMMe no GMOJIOTMM TakKe MMOKa3aHbl BO3MOXKHOCTH y4e€OHOIo IpeaMeTa
«buonorus» B peamuzanuu TtpedboBanuit ®I'OC COO K mIaHUPyeMbIM JUYHOCTHBIM, METANPEIMETHBIM W TPEIMETHBIM pe3yJbTaraM OOydeHUs U B
(OopMUpPOBAaHUK OCHOBHBIX BHJIOB Y4E€OHO-IIO3HABATEIBHOM JEATEIBHOCTH OOYYaIOLUIUXCSA MO OCBOCHUIO COJIEpXaHMs OMOJIOIMYEcCKOro oOpa3oBaHUs Ha
YPOBHE CpeIHero oouiero o0pa3oBaHusl.

VYuebHblil npeaMer «buonorus» Ha ypoBHE CpeJHEro obuero oopazoBaHus 3aBepllIacT OMOJOrHueckoe oOpa3oBaHUE B ILKOJIE U OPUEHTUPOBAH Ha
paclpeHue 1 yriyojaeHue 3HaHui o0yJaromuxcs o0 *UBOU PUPOJIe, OCHOBAX MOJIEKYJIIPHON M KJIETOYHOM OMOJIOTUH, SMOPHOJIOTUN U OMOJIOTUH Pa3BUTHS,
T'eHETUKH, CEIEeKIIUN, OMOTEXHOJIOTUH, IBOJIOIUOHHOIO YIEHHUS U 3KOJIOTUH.

N3zyuenue yuebHoro npeamera «buosorus» Ha yriy0JIeHHOM ypOBHE OPMEHTHPOBAHO Ha MOJATOTOBKY OOyYaromUXcs K MOCIEAYIOIEMY HOJyYeHUIO
OMOJIOTHYECKOT0 00pa30BaHUs B By3aX M OpPraHU3allUsAX CpeAHero mnpodeccruoHanbHOro oOpas3oBaHus. OCHOBY €ro cojaep’kKaHHs COCTaBIIIE€T cHCTeMa
OMOJIOTUYECKUX 3HAHUH, MOJYYEHHBIX NMPH U3YYEHUH OOY4arOIIMMUCS COOTBETCTBYIOIMX CHCTEMATHYECKUX pa3feioB OMOJOTMHM Ha YpOBHE OCHOBHOTO
oOmiero obpasoBanus, B 10—11 kimaccax 3TH 3HaHUS MOJy4aroT pa3BuTue. Tak, paciIupeHsl U yriayOsieHbl OMOJIOTHYECKUE 3HAHUS O PACTEHHUSX, )KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me 4YeJoBeKa, OOIIMX 3aKOHOMEPHOCTAX >KM3HH, JIOTIOJHUTEIBHO BKIIIOYEHbI OMOJIOTHYECKHE CBEICHUS MPHUKIAIHOTO U



MOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BAaTh KaK OPUEHTHUPHI IS TOCIEIYIOIero BbiOopa mpodeccuu. Bo3MmokHa Tarxke HHTErparius
OMOJIOTUYECKUX 3HAHUHN C COOTBETCTBYIOLUIUMH 3HAHUSMHU, MTOJyYCHHBIMH O0Y4YarOIIMMHCS IPU U3y4eHUN (PU3UKU, XUMHH, Teorpaduu 1 MaTeMaTHKH.

Crpykrypa nporpammsl 1o yueOHomy npeamery "buosiorus" orpakaeT cUCTEMHO-YPOBHEBBIN M 3BOJIIOLMOHHBIN MOJIXOAbl K U3yYEHUIO OMOJIOTUU.
CornacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIsl JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliy, 3BOJIIOLUU OPraHUYeCKOro MUpa Ha
3emJie, cOXpaHeHHs OMOJOTHYECKOTo pa3HooOpasus tiaHeTsl. Tak, B 10 kiacce M3y4aroTcss OCHOBBI MOJIEKYJISIPHOM M KIIETOYHOW OMOJIOTUH, SMOPHOJIOTHH U
OMOJIOTUY Pa3BUTHS, TCHETUKU M CEJIEKIINHU, OMOTEXHOJIOTHH U CHHTETHYECKOW OMOJIOTHH, aKTYyaTH3UPYIOTCS 3HAHUS 00YyJaloUIuXcs Mo O0TaHUKE, 300JI0THH,
aHaTomuu, ¢pusnosoruu yenoseka. B 11 kiacce n3ydarorcs SBOJIOIMOHHOE YIEHHE, OCHOBBI SKOJIOTHH U yueHue o onocdepe.

VYueOHslil npeamer «buosorus» npusBaH 00eCHEUNTh OCBOCHHE O0Y4arOIIMMUCS OMOJOTMYECKUX TEOPUN M 3aKOHOB, WJIEH, MPUHIUIIOB M MpPaBUJI,
JeXKAlUX B OCHOBE COBPEMEHHOW €CTEeCTBEHHO-HAayYHOUW KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOrOOOpa3MH M OCOOEHHOCTSX KIIETKH, OpraHu3Ma,
MOTTYJISIIIUH, OWOIIEHO3a, DKOCHUCTEMBI, O BBIJAIONIMXCS HAYYHBIX JIOCTHKEHUSIX, COBPEMEHHBIX HCCIEJOBAaHUSIX B OHMOJIOTHH, NPUKIAIHBIX aCIEeKTax
Ouonornueckux 3HaHui. [{i1st pa3BUTHS ¥ O IIepKaHUSI HHTepeca 00ydaroluxcs K OMOJI0TUY Hapsay CO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOT 0 MaTepHasa
B COJIEpKaHUM MPOTPaMMBbI IO OHOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAHOBJIEHMSI U Pa3BUTHUSL TOW WM MHOM 00acTU OHOJOTHH, BKIAJOM
OTEYECTBEHHBIX U 3apyOS)KHBIX YIEHBIX B PEIICHNE BAXKHEHIITNX OMOIOTUIECKUX U IKOJIOTHYECKUX TIPOOIIEM.

Henb uzyuenust yueOHoro npenmera «buonorus» Ha yriyOJéHHOM ypOBHE — OBJIaJiIeHHE O0yJarOIIMMUCS 3HAHUAMHU O CTPYKTYPHO-(PYHKIIMOHATBHON
OpraHM3aIiK >KUBBIX CUCTEM PAa3HOIO PaHra W MpHOOpeTeHHWEe YMEHHMH MCIOJb30BaTh 3TH 3HAHUA B (POPMHUpPOBAHMM MHTEpeca K ONpeAenEéHHOU o0macTu
poheCcCHOHANTBHOM JIEATETLHOCTH, CBI3aHHON ¢ OMOJIOTHEH, UM K BEIOOPY Y4eOHOTO 3aBEICHHS ISl TPOIOJDKEHHSI OMOJIOTHYECKOTO 00pa3oBaHMsI.

JlocTikeHue Lenu u3ydeHus yuyeoHoro npeamera «buonorus» Ha yriy0i€HHOM ypoBHE 00€CIIEUMBAETCS PEIIEHUEM CIeIYIOIUX 3aay:

OCBOEHHME OOY4YaIOIIMMHCA CHUCTEMBbl OHMOJIOTMYECKUX 3HAHMH: 00 OCHOBHBIX OHOJIOTHYECKUX TEOpUAX, KOHIEMUUAX, THIOTe3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX U IpaBWJIaX, COCTABJSIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHUH, MHOrooOpa3suM M OCOOEHHOCTSIX
OMOJIOTUYECKUX CUCTEM (KJIeTKa, OpraHu3M, MOIMYJsALus, BUJ, OMOreoueHo3, 6uocdepa); 0 BBIIAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX HCCIIEOBAaHUIX B
OHOJIOTUH;

O3HAKOMJIEHHE OOY4YaIOIIMXCsl ¢ METOJaMM MO3HAHUS >KUBOM NPUPOJIBI: UCCIENI0BATEIbCKUMH METOJAMU OMOJIOTMYECKUX HAyK (MOJEKYISIpHOW u
KJIETOYHOH OMOosI0ruu, SMOPHUOJIOTUH U OMOJIOT MU Pa3BUTHSL, TEHETUKU U CEJICKIUH, OMOTEXHOJIOTUU U CUHTETUYECKOH OMOJIOrMH, 1TaJ€OHTOJIOTUH, SKOJIOTHH);
METOJJaMH CaMOCTOSATEJILHOTO IPOBEAECHUSI OMOJIOTMYECKUX HCCIIeoBaHUIl B jabopaTopuu W B Impupoje (HaONoJeHHe, U3MEepeHHe, SKCIIEPUMEHT,
MO/IEIUPOBAHUE);

OBJIaZICHUE O0YYalOUIMMHCA YMEHUSMU: CaMOCTOSATENbHO HAaXOAUTh, aHAJIU3UPOBATh M MCIIOJIb30BaTh OMOJIOIMYECKYI0 MH(POPMAIHIO; M0JIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOIMENH U CUMBOJIMKOW; YCTAHABIMBATH CBSI3b MEX]Y Pa3BUTHEM OUOJIOTMM M COLMAIBHO-3KOHOMUYECKUMHU U 3KOJOTHYECKUMHU
npobieMaMH 4eloBeYeCcTBa; OLIEHUBATh MOCIEICTBHS CBOEH NESITEIbHOCTH MO OTHOIICHUIO K OKpPY’KaIOIIeld MPUPOIHON cpesie, COOCTBEHHOMY 3/I0pPOBbIO U
3JI0pPOBBIO OKPYKAIOLIUX JIFOAEH; 000CHOBBIBaTh U COOMIOATh Mephbl MPO(UIAKTUKY MH(EKIMOHHBIX 3a00J€BaHUM, NMpaBWiia MOBEICHUS B MPHPOJE U
oOecrieyeHns 06€30MaCHOCTH COOCTBEHHOMN JKM3HENEATENIbHOCTU B YPE3BBIYAMHBIX CUTYalMSX MPHUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepu3OBaTh
COBpPEMEHHbIE Hay4YHbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;



pa3BuTHE y 00y4JaromuXCcs HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B IpoIiecce 3HAKOMCTBA C BBIIAIOIIMMHUCS OTKPBITHSIMH U COBPEMEHHBI MU
UCCIICIOBAaHUSIMH B OHOJIOTHM, pEUIaeMbIMH €10 MpoOJieMaMH, METOAOJOTHEH OMOJIOTUYECKOTO HCCICIOBAHUSA, IPOBEACHHUS SKCIIEPUMEHTAIbHBIX
WCCIIEIOBAHU, PEIICHUsI OMOJIOTUIECKUX 33a1a4, MOJCTUPOBAHHUS OMOJIOTHIECKUX OOBEKTOB U MPOIIECCOB;

BOCIIMTaHUE Yy OOYYaIOUIMXCS IIEHHOCTHOTO OTHOIICHHUS K YXUBOW MPHUPOJE B IIEJIOM M K OTACIHHBIM €€ 00beKTaM W SBIICHHSM; (popMupoBaHUE
HKOJIOTUIECKOH, TeHETHYECKOW I'PaMOTHOCTH, OOIIEH KyIbTYphI TOBEACHHUS B IPUPO/IC; HHTETPAIIH €CTECTBEHHO-HAYYHbBIX 3HAHU;

nproOpeTeHue 00yJaroImUMHUC] KOMIIETEHTHOCTH B PAlIMOHAIIBHOM IIPUPOIOI0JIb30BaHIH (COOII0IeHUE TPAaBUJII IOBEJICHUS B IPUPOE, OXPAHbI BUIOB,
9KOCUCTEM, Ouoc@ephl), COXpPAHEHHWU COOCTBEHHOTO 3/I0pPOBbS U 3JI0POBbS OKPYXKAIOIIMUX JroAei (coOmoaeHuss Mep NpopHIAKTUKH 3a00JeBaHUM,
obecrieyeHrne 0E30MAaCHOCTH JKHU3HEACATEIEHOCTH B UPE3BBIYAHHBIX CHUTYAIMSIX TPHUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHHS
OMOJIOTMYECKUX 3HAaHUI M YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3/IaHUE YCIOBHH JUII OCO3HAHHOTO BBIOOpa 0OYYarOIIMMUCS MHIMBUIYaIbHONH 00pa30BaTeNIbHONH TPAaeKTOPUH, CIIOCOOCTBYIOMIEH MOCIIEIYIOMEMY
po(hecCHOHATFHOMY CaMOOTIPEICTICHHIO, B COOTBETCTBHH C HHIUBHUIYaIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OO6ree ynciIo YacoB, OTBE/ICHHBIX HA U3YYEeHHE OMOJIOTHHN Ha YIIIYOJIGHHOM YPOBHE cpeaHero o0iero oopazoBanusi, coctasisieT 204 gaca: B 10 kmacce
— 102 gaca (3 gaca B Henento), B 11 kiracce — 102 gaca (3 yaca B HEZICIIO).

OT60p opraHu3aIMoOHHBIX (OPM, METOJOB M CPEJCTB OOYICHHS OMOJIOTUH OCYIIECTBIIACTCS ¢ YIETOM CTIEIM(UKH €T0 COJIep KaHus U HAIIPABJICHH OCTH
Ha MPOJIOJDKEHHE OMOJIOTHYECKOTO 00pa30BaHMs B OpraHU3aIMsIX CPETHETO TPO(PECCHOHATEHOTO 1 BBICIIETO 00pa30BaHUsI.

OO0s3aTenbHBIM YCIIOBHEM TPH 00yYEHUW OMOJIOTMH Ha YIIIyOJEHHOM YPOBHE SIBJISIETCS MPOBEACHHE JIAOOPATOPHBIX M MpakTHYeckux padot. Takxe
ydacTue 00y4aromuxcsl B BEIMOJIHEHUH MPOSKTHBIX U y4eOHO-HCCIIeI0BaTEIbCKUX pad0T, TEeMaTHKa KOTOPBIX OMpeeNsieTcs yYUTeIeM Ha OCHOBE HMEIOIIUXCS
MaTepHUaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

COJEPKAHUE OBYYEHUA
10 KJIACC

CopneprkaHue porpamMMmbl, BbIICIIEHHOE KYPCUBOM, HE BXOJUT B IIPOBEPKY IOCYNapcTBEeHHON utorosoii arrecranuu (I'MA).

Tema 1. Buosiorusi kKak Hayka

CoBpeMeHHass Ouosorus — KOMIUIEKCHass Hayka. KpaTkas ucropus pa3BUTHs OHOjOrvd. buonornyeckue Hayku M H3ydaemble MMU IPOOJIEMBI.
dyHaMeHTaIbHbIE, IPUKIIAAHbBIE U IOUCKOBBIE HAYYHBIE HCCIEI0OBaHUS B OMOJIOTHH.

3HayeHue OMoJoruM B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI Mupa. [Ipodeccun, ceszanHble ¢ OMosorueil. 3HaueHne 6MoI0run
B IIPAKTUYECKON JESITEIbHOCTH YEJIOBEKA: MEAUIIMHE, CEIbCKOM X035 CTBE, TPOMBIIIIIEHHOCTH, OXpaHe MPUPOIbI.

JdeMoHcTpanuu



[Toptpetsl: Apucrorens, Teodpacr, K. Jlunneii, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, . Mennens, B. 1. Bepranckuii, 1. I1. [Tanos, 1. 1. MeuyHukoB,
H. W. Basunos, H. B. Tumodeer-Pecosckuii, [x. Yorcon, ®@. Kpuxk, []. K. benses.

Tabmuuet u cxembl: «CBsI3b OMOJIOTHH € APYTUMH HayKamuy, «CrucTemMa OMOIOrHYECKIX HAYK.

Tema 2. 7KuBble cucTeMbl U HX H3y4YeHHE

JKuBpie cuctembl Kak mpeamer u3ydeHus Omosioruu. CBOWCTBA JKMBBIX CHUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTb,
CJIO’KHOCTH U YIOPSAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aIIMs, CAMOBOCIPOU3BEICHUE, PA3APAKUMOCTh, I3BMEHUNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd >KUBBIX CHCTEM: MOJICKYJSIPHBIMA, KJIETOYHbIA, TKAHEBBI, OPraHU3MEHHBIN, MOMYJIALMOHHO-BUIOBOM, 3KOCHCTEMHBIN
(6uoreonieHoTHUECKHiT), OnochepHsbiit. [Iporeccsl, mpoucxoasimue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKK KUBOTO. JKM3HBb Kak ¢opMa CyliecTBOBaHUS
Marepuu. Hayku, nzydaroniue >kMBbI€ CHCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aIliu.

N3yuenune xuBbpix cucteM. Metoabl Ouosiormdeckoil Hayku. HaOmroneHue, usmepeHue, SKCIEPUMEHT, cHcTeMaTu3anus, metaaHanu3. [lonarue o
3aBUCUMOM W He3aBUCUMOU mepemenHo#. [ImanupoBanue skcnepumenta. [loctaHoBka u mpoBepka rumote3. HymneBas rumoresa. [lonsitue BeIOOpKH 1 €€
JO0CTOBEpHOCTh. Pa3zdpoc B Onosornveckux nanHbX. O1ieHKa T0CTOBEPHOCTH MOTYYEHHBIX PE3YIbTaTOB. [[pHUMHBI HCKaXKEHUS PE3yabTATOB IKCIIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuipr 1 cxembl: «OCHOBHBIE MPU3HAKKU KU3HW», «buonoruueckue cucremb», «CBOWCTBA KMBOM MaTepumn», «YPOBHU OpraHu3allld >KUBOMN
pupo sy, «CTPOCHHE )KUBOTHOW KIIETKHY, « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEUECKOT0 OpraHu3May, «buoreorienosy», «buocdepa», «Meroap
W3Y4YEHUS KUBOU MTPUPOIBD).

O6opynoBanue: 1aboparopHoe 000pyIOBaHKE 151 TPOBEACHMS HAOTIOICHU, U3MEPEHHH, SKCTICPUMEHTOB.

IIpakTHyeckas padora «/cnoap30BaHNe pa3IMYHBIX METOJOB PU N3YYEHUH )KUBBIX CUCTEM).

Tema 3. buosiorusi KjieTku

Kietka — cTpykTypHO-(DyHKIIMOHAIbHAS €IuHULIA )KUBOTO. McTopus oTKphITHs KieTku. PaboTer P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanH,
M. IInetinen, P. BupxoB). OcHOBHBIE TOJIOKEHHS COBPEMEHHON KJIIETOYHOW TEOPHH.

MeToibl MOJIEKYJIIPHOM W KJIETOYHOM OHOJIOTHHM: MHKpPOCKOMHS, Xpomarorpadus, 31ekTpodope3, METO MEUEHBIX aToMOB, AuddepeHiuaibHoe
ueHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue hukcuposanuvix kiemox. INeKTpoHHast MUKpockonus. Koxngoxanbras mukpockonus. BumanvHoe
(npudicuznenHoe) uzyyeHue Kiemox.

JdeMoHcTpanun

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

Tabmuis! u cxembl: «CBETOBOI MUKPOCKOT, «DIEKTPOHHBIH MUKPOCKOI, «VIcTOpHs pa3BUTHS METOJIOB MHUKPOCKOTHI.

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOTIPENapaThl pAaCTUTENbHBIX, JKUBOTHBIX U OaKTEPUATbHBIX KIETOK.

IIpakTnyeckas padora «/3ydeHue METOJOB KIETOYHOW Ouonoruu (xpomatorpadus, snekrpodopes, muddepeHnnansHoe HeHTpUGyrupoBaHue,
[TLP)».



Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPONIEMEHTBI. Bosia 1 €€ poJib Kak paCTBOPUTEIIS, pearcHTa, y4acTUe B CTPYKTYPUPOBaHUU
KJICTKH, TETUIOperyasiui. MuHepalbHbIe BEIECTBA KIETKH, UX OHOoTHYecKas poib. Pojlb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranunyeckue BeuiecTBa KiIeTku. buonoruueckue noaumepsl. beaku. AMUHOKUCIOTHBIN cocTaB 0eskoB. CTpyKTyphl Oes1K0BOM MoJieKybl. [lepBuunas
CTpyKTypa Oenka, MEnTHIHAs CBs3b. BTOpWuHas, TpeTWyHas, yeTBepTHUYHas CTPYKTyphl. [lenarypauums. CsoiictBa OenkoB. Knaccudukamusi Oenkos.
buonoruueckue pynkum 0enxoB. [lpuonsi.

VYrneBoasl. MoHOCaxapu/ipl, AUcaxapyuabl, OJIUrocaxapuibl U nojucaxapuipl. OOmuUN MaaH CTPOEHUS U (PU3UKO-XUMUYECKHE CBOMCTBA YrjeBOOB.
buonorunueckue QpyHKIIMN yIriieBOJOB.

Jlununel. I'mapodunbHo-TUIpodoOHBIEe cBoMicTBa. Kiaccuduxanus naununos. Tpurnuuepunbl, ¢pochoaunuabl, BOCKH, cTepoubl. buosornyeckue
dbyakuun munuaoB. O0mue cBocTBa OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIOCOOHOCTH K CAMO3aMbBIKAHHIO, TIOJTYIIPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. [JHK m PHK. Crpoenmne nyknemnoBbix kucioT. Hykneorwapl. Ilpuniun komrmementapHoctu. [lpaBuno Yapraddoa.
Crpykrypa IHK — nBoitnas crimpans. Mecronaxoxaenue u ononornueckue ¢pynkiun JJHK. Buast PHK. ®ynknun PHK B knetke.

Crpoenue monekyiasl AT®. Makpospruueckue cBsizu B Mosekyiae AT®. buonormueckue ¢ynkuuu ATO. BoccraHoBiIeHHbIE MEPEHOCUUKH, UX
byHKIMA B KIETKE. /pyeue nykneozuompugocpamor (HTD). CexBenupoBanue JJHK. Memoowr cenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykTypHas OHOJIOTHS: OMOXUMUYECKHE U OMO(PU3NIECKHe UCCIIEIOBAHMS COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPBI OMOoMoIeKyil. Modenuposanue
CcmpyKmypol U QyHKYuli OUOMONEKY U Ux Komniekcos. Komnviomepnoiii ouzatin u opeanudeckutl cunmes 6UOMONEKYI U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpauuu

[Toptpertsr: JI. Ioaunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Jnarpammsl: «PacrpeneneHne XMMUYECKUX 3JIEMEHTOB B HEXKMBOM MpUpoiey», «Pacrpenenenre XuMUIeCKUX JJIEMEHTOB B KUBOU IPUPOACH.

Tabmumpr u cxembl: «l[lepuonuyeckas Ta0nuiia XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue MOJEKyJabl BOIbD», «BelecTBa B cocTaBe OpPraHU3MOBY,
«Ctpoenne Moiekynbl Oenka», «CTpYKTypbl O€TKOBOI MOJEKYIb», «CTpoeHHue MOJIEKYa YriieBoJoB», «CTpoeHHe MOJIEKYN JTUNUA0BY», «HykienHoBble
KUCIHOThI», «CTpoeHue Mosiekyabl ATDy.

O6opynoBaHue: XUMUYECKast IOCyJa U 000pyJ0BaHHUE.

JlabopaTopnasi pa6ora «O0GHapyxeHHEe OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTopHas pabdora «/cciienoBaHne HyKIEMHOBBIX KHCIIOT, BBIICJIEHHBIX U3 KIETOK Pa3IMUHbIX OPraHU3MOBY.

Tema 5. CTtpoenne u yHKIHHN KJIETKH

Tunsl KIETOK: dyKapuoTHYecKasi U npokapuoTrueckas. CTpykTypHO-()yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crtpoenne mnpokapuoTuueckoil kierku. Kiierounas crteHka Oakrtepuit u apxeil. OcoOEHHOCTM CTpPOEHHUS TIeTepoTpodHONM U aBTOTPO(HOI
MPOKAPHOTHUECKUX KIETOK. MeCTO U poJib MPOKAPHOT B OMOLIEHO3AaX.

Ctpoenrie 1 QyHKIIMOHUPOBAHHE dYKAPHOTHUECKON KieTkH. [InmazmaTtnyeckas memOpana (minazmanemma). CTpyKTypa Iula3MaTH4ecKoil MeMOpaHBlI.
Tpancnopt BeecTB uepes MIa3sMaTu4ecKkyro MeMOpaHny: naccuBHbIi (Auddy3us, odneryénnas nud Qysus), akTHBHBIN (TEPBUYHBINA 1 BTOPUYHBIA aKTUBHBIN
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tpancnopt). [lomynponunaemocts MeMOpanbl. PaboTa HaTpuii-KalMeBOTO Hacoca. DHIOUMTO3: MUHOLUUTO3, (aronurtol3. Dx3ouuTo3. Kierounas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

uromnaszma. [{uro3ouk. [utockenet. JBmkenue utorwiazMbl. OpraHon sl KiieTkd. O THOMEMOPaHHbBIC OPTaHOUIBI KIICTKHU: SHIOIIIIa3MaTHIeCKasl CETh
(BI1IC), anmapart ['oab1KH, TH30COMBI, UX CTPOSHHE B GYHKIMH. B3anMOCBsI3b 0THOMEMOPaHHBIX OPraHOUI0B KIeTKH. CTpOCHUE TPaHYIISIPHOTO PETUKYIIYMA.
Mexanusm nanpasnenusn deixog ¢ JIIC. Cunte3 pacTBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankuii (arpaHyisipHBIN) SHIOTUIA3MAaTHYECKUN
perukynym. CekperopHas QyHKius annapata [onbmxu. Moouguxayus 6enxos 6 annapame [onvooxcu. Copmuposka Oenkoe 6 annapame I 0n1v0xicu.
Tpancnopr BemecTs B KiIeTKe. Bakyosn pactutenbHbIX KieTok. Knerounstit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIIETKU: MUTOXOHAPUH, TUIACTUIBL. [Ipoucxodcoenue mumoxondpuii u niacmud. Cumodbuoeenes (K.C. Mepesckosckuii, JI.
Mapaeynuc). CtpoeHue u QyHKIMU MUTOXOHAPUN U TutacTul. [lepBudHbIe, BTOpUYHBIE U CIIOKHBIE IIIACTUIbl (POTOCUHTE3UPYIOIIUX SYKApUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHHUH.

HememOpannbie opranouapl kietku CTpoeHue M (QyHKUMHM HeMEeMOpaHHBIX OpPraHOUIOB KiIEeTKH. PuGocomsl. [Ipomesxcymoumnvie unamenmeoi.
MuxkpoduiaMeHTsl. Akmunogvle Mukpoghuiamermol. MplllIeUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HembluleyHblx Kiemok. Mukpotpyoouku. Kinetounsiit
ueHtp. CTpoeHne M JBWKEHUE KT'YTHUKOB U pecHHYeK. Mukporpybouku nurtomiasMel. Llentpuons. berku, accoyuuposannvie ¢ mukpogunamenmamu u
muxpompyboukamu. Momopmsie benxu.

SAnpo. OO6onouka sipa, XpOMAaTWH, KapuoIUia3Ma, SJIPBIIIKK, UX CTpoeHue U (yHKuuu. SAnepusiii OenkoBblii Marpukc. [IpocTtpaHcTBeHHOE
pacrojio’keHue XpoMocoM B uHTep(ha3HoM saape. Dyxpomamun u cemepoxpomamun. benku XxpomMaTuHa — TUCTOHBL. JJuHamuxa s0epHot 000104KU 8 MUmo3se.
AHoepnvuii mpancnopm.

Knerounsie BritoueHust. CpaBHUTENbHASI XapaKTEPUCTHKA KIIETOK 3YKApPHOT (PACTUTEIHHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupr 1 cxembl: «CTpOCHHE SYKApHOTHYECKOW KIeTKH», «CTpoeHHEe >KMBOTHOW KiIeTKH», «CTpOeHHWe pPAacTUTEIbHON KIeTKH», «CTpoeHue
MUTOXOHAPUNY, «S1po», «CTpoeHrne MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpENapaThl paCTUTENbHBIX, )KUBOTHBIX KJIIETOK, MUKPOIIPENapaTsl OaKkTepruaibHbIX KIETOK.

JlabopaTopnasi padora «3ydyeHue CTpOeHUs KJIETOK Pa3IMYHbIX OPTraHU3MOB.

IIpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHONH MEMOpaHbI».

JlabopaTopnas padora «/ccrenoBanue mia3Moin3a 1 Jeria3MoiIn3a B PACTUTENIBHBIX KIETKaX).

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS LUTOIIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BelecTB M MPEBPALCHNE JHEPTHH B KJIETKe

AccuMMWISIIMA ¥ TUCCUMWISIIMA — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BeIecTB: aBTOTPO(GHBIA M reTepoTpodHbIil. YuacTue KUCIOopoja B
OoOMEHHBIX Mpoleccax. JHepreTuyeckoe obecneueHue kieTku: mnpeBpauieHne AT® B oOMeHHbIX mnpoueccax. DepMEHTATUBHBINA XapakTep peakiuii



KJIETOYHOTO MeTabonmu3ma. DepMeHTbl, MX CTPOEHHUE, CBOiCTBa M MexaHu3M JeiicTtBus. Kodepmentsl. Ornnuus (epMEHTOB OT HEOPTaHUYECKUX
KaTaJn3aTopoB. beaku-akTuBaTopsl U OCIKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX PEAKIUI OT pa3INuHbIX (DaKTOPOB.

[TepBUYHBIN CHHTE3 OPraHUYECKHX BEHISCTB B KieTke. DOTOCHUHTE3. AHOKCUCeHHbIL U OKCueeHHblll homocunmes y baxkmeputi. Ceemocobupaiowjue
nueMeHmyl U nueMeHmbvl peakyuoHHo20 yenmpa. Ponbs xioporactoB B mporecce potocuHTe3a. CBetoBas 1 TeMHOBas paszbl. Pomoodvixanue, Cs., C4- u CAM-
munsi homocurmesa. IIpogyKTHBHOCT (poTOCHHTE3a. BiusiHre pa3nudHbix (pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A.

XemocunTes. PazHooOpasue opraHn3MoOB-XeMOCHHTETUKOB: HUTPUPHUIUPYIOIIHE OaKTepHH, xKeyre300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKTepHH.
3HaueHue XEMOCHHTE3a.

AnaspoOHbie opranm3mMbl. Bunbsl Opoxenus. [IpoaykTel OpoKeHUST U MX MCTIOJIb30BaHUE YEIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHUU U BO30YyIUTEIN OOJIE3HEH.

AnpoOHBIE OpraHu3Mbl. JTalbl SHEpreTHUecKoro oomeHa. [loaroroBurenbHbIN ATaM. ' TUKOIN3 — OECKUCIOPOJHOE PACIIEIUIEHUE TIIFOKO3bI.

buonoruueckoe okxuciieHHe, WM KIETOYHOE JbIxaHue. Poib MUTOXOHApPUI B mpolieccax OHMOJIOrMYecKOoro okucieHus. llukianmdeckue peakiuu.
OxucnurensHoe pochopmmpoBanue. Iuepeus memopannozo epadouenma npomonos. Cunmesz AT®: paboma npomonnou ATD-cunmaszwvl. [IpeumyiecTa
a’poOHOTO TTyTH OOMEHa BEIIECTB Mepea aHadpOoOHBIM. D(PPEKTUBHOCTH SHEPTETHUESCKOTO OOMEHA.

JdeMoHcTpanuu

[optpetst: [Ix. [puctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3un.

Tabmuib! u cxembl: «@OTOCHHTE3», « DHEPTreTUUECKuil 00Men», «brocunTtes 6enka», «CtpoeHue GpepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOII, 000pyI0BaHUE AJIsi IPUTOTOBJICHHSI TIOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JladopaTopHas pa6ora «/I3ydeHne KaTAIUTHYECKOW aKTUBHOCTH ()EPMEHTOB (Ha MPUMEpEe aMHUIa3bl WIIH KaTalla3bl)y.

JlabopaTopHas padora «3yyeHne GpepMEHTATUBHOTO paCIEIUICHNs IEPOKCHIA BOJIOPO/Ia B PACTUTENBHBIX U KUBOTHBIX KIETKAX».

JladopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu martpuunoro cuute3a. l[IpUHIMI KOMIUIEMEHTApHOCTH B pEaKIUsAX MaTPUYHOrO CHHTe3a. Peanu3anusi HacieICTBEHHOW HH(OpMAaIUU.
I'enernueckuit koxa, ero coiictBa. Tpanckpumius — marpuudblii cunte3 PHK. [IpuHmune TpaHCKpUNIMKM: KOMILIEMEHTAPHOCTb, aHTHUIApPaIeIbHOCTH,
acummeTpudHocTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemxke. Hexooupyrowue PHK.

Tpancusmus u e€ sramnel. Yuactue TpancnoptHeix PHK B 6uocunTese Oenka. Ycenosus Ouocunresa 6enka. Koguposanue aMuHokucioT. Pois prubocom
B OMocHHTe3€e Oenka.

Coepemennvie npedcmasienus o cmpoenuu 2enos. OpraHuzaliys T€HOMa Yy MPOKApHOT U dYKapHOT. Perynsius akTUBHOCTH T'€HOB y MPOKAPUOT.
I'umote3a omepona (. XKakob, XK. Mano). Monexynsapusie mexanusmol sxcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2eHos.
Perynsimus oOMeHHBIX MpoIieccoB B kieTke. KieTouHslit romeocras.



Bupycsl — HekierouHble (GOpMbI JKM3HM M OOIMraTHsle mapasuTbl. CTPOEHHE MPOCTHIX M CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwviti yuxn JJHK-cooeporcawux eupycos, PHK-codepocawux supycoe, bakmepuogazos. Obpamuas mpancKkpunyus, pesepmasa, uHmezpasd.

Bupycusie 3a60seBanus yenoBeka, ;KuBOTHbIX, pacteHuit. CITNJl, COVID-19, connanbapie 1 MEAUITMHCKHIE TPOOIEMBI.

Buoungopmamuka: unmeepayusi u ananuz 6onvuux maccusos («bigdatay) cmpykmypruvix 6uonocuueckux oamnvix. Hanomexnonozuu ¢ 6uonrocuu u
meouyune. IIpoepammupyemvie hynxyuu 6eaxos. Cnocobvl 0ocmasKu 1ekapcme.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUH.

Tabnuub! u cxembl: «buocunTes Oenkay, «I'eHernueckuit Koay, «Bupyce», «bakrepuodaruy.

IIpakTnueckas padora «Co3aHue MOJENIN BUPYCay.

Tema 8. /KuzHeHHbBIN HUKJI KJIETKU

Knerounsrnii ik, ero nepuoasl u perymsmus. MaTepdaza u muto3. OcCoOOEHHOCTH MPOIECCOB, MpOoTeKaronux B nHTepdase. [loaroroBka KieTku K
nenenuto. [IpecunreTnyeckuii (MOCTMUTOTHUECKUI ), CHHTETUYECKHM U MOCTCUHTETUYECKUN (IPEMUTOTUYECKUI ) TIEpUOIbl UHTEP(a3bl.

Martpuussiii cunTe3 JIHK — permukanus. [Ipunnune! perumkanuu JJHK: kommieMeHTapHOCTD, MOIYKOHCEPBATUBHBIM CUHTE3, aHTUIAPAIIIIEBHOCTb.
Mexanunsm permnkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl U TeoMepasza. XpOMOCOMHBIM Ha0Op KIETKH — KapHUOTUN. JUTMIouIHbIN 1
rariouIHbIN Ha0opbl XpoMocoM. ["'oMosIoru4Hbpie XpoMocoMbl. [10J10BbIE XpPOMOCOMBI.

Jenenne knetku — MuTo3. CTaguu MUTO3a M MPOUCXOASIINE B HUX Ipouecchl. Tunsl MuTo3a. Kapnoknnes u nMTOKMHE3. bronornyeckoe 3HaueHue
MUTO3a.

Perymsmus MUTOTHYECKOTO IUKIIA KIETKHU. [IporpaMMmupyemMas kiieTouHas ruoess — aronTos.

Kinerounoe simpo, xpoMocoMsbl, pyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl nponugepayuu, ouppepenyuposxu, cmapenus u cudenu kiemox. «Lugpposas
K1emxay — ououngopmamuuecxue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpauuu

Tabmumb! u cxembl: «KU3HEHHBINA UK KICTKW», «MuT03», «CTpoeHne xpomocomy, «Pemmmkanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKA JIyKa.

JlaGopaTopnasi padora «3ydyeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopaTopHas pa6ora «HabmroeHue MUTO3a B KJIETKaX KOHYMKA KOpeIlKa JIyKa (Ha TOTOBBIX MUKpPOIIpEnapaTax)y.

Tema 9. Ctpoenne u pyHKIUN OPraHU3MOB

buonorudeckoe pazHoodpasue opranu3mMoB. OJHOKIETOYHBIE, KOJIOHHAIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIbHOCTH OTHOKIIETOYHBIX OpraHu3MoB. bakrepuu, apxeu, 0JHOKIETOUHbIE TPHOBI, OTHOKJIETOYHbBIE BOJOPOCIIH,
npyrue npotuctel. KoloHuanbHble OpraHu3Mbl.

B3aumocBs3b 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OpraHoB. OpranusM Kak equHoe nesoe. 'omeocras.



Tkanu pacrenuid. TUNBI pacTUTENBHBIX TKaHEW: 0OpazoBaTeNbHAs, MOKPOBHAS, MPOBOJAIIAS, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTpOEHMUS,
(GyHKIUI ¥ pacrooKeHUs TKaHEH B OpraHax pacTeHH.

TkaHU )KMBOTHBIX U YeJIOBEKA. THIThI )KUBOTHBIX TKAHEH: SIUTEIMATBHAS, COSIMHUTEIIbHASI, MBIIIIEYHAs, HepBHAsE. OCOOEHHOCTH CTpOCH U, GYHKIUN U
PacIoyoKEeHUsl TKaHEN B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opraunbl. BereratuBHbie U reHEpaTUBHBIC OpraHbl pacTeHn. OpraHbl ¥ CUCTEMbI OPraHOB )KMBOTHBIX U UeoBeka. DyHKIIMM OpraHOB U CUCTEM O PraHoB.

Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTbl 0JHOKIETOYHBIX U MHOTOKJIETOUYHBIX )KUBOTHBIX. HapyKHbIi 1 BHyTpeHHU ckeneT. CTpoeHue
Y TUIIBI COCIMHEHUS KOCTEM.

JIBukeHre opraHu3MoB. J[BH)KE€HHE OJHOKIETOYHBIX OPraHu3MOB: aMEOOMIHOE, KT'YTHUKOBOE, pECHUYHOE. [[BM)KEHHE MHOTOKJIETOUHBIX PacTeHHI:
TPOTIU3MBI U HACTUH. J[BI)KEHHE MHOTOKJIETOUHBIX JKMBOTHBIX M Y€JIOBEKa: MbIlIeuHas cuctema. Peduexc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Intanne opranusmos. Iloryomenne BOJABI, YIVIEKMCIOTO Ia3a U MHUHEPAIbHBIX BEIIECTB pacTeHUsMH. [IuTaHue >XKMBOTHBIX. BHyTpuIIOIOCTHOE M
BHYTPHKJIETOYHOE NHUIeBapeHue. [Intanne mo3BOHOYHBIX )KUBOTHBIX. OTIEbl MUIEBAPUTEIBHOTO TpakTa. [InmeBapurensHele xenessl. [InmesapurensHas
CUCTEMA YEJIOBEKa.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. J[pixanue xuBoTHbIX. [{uddy3us razoB uepe3 nmoBepxHoCTh KiIeTkH. KoxkHoe npixanue. JlprxaTenbHast
noBepxHocTh. KabepHoe M 5EroyHoe pIxaHUe. J[pIXxaHHWE MO3BOHOYHBIX J>KMBOTHBIX U YeJOBEKa. OBOJIOLHOHHOE YCIOXHEHHE CTPOEHMS JETKUX
MMO3BOHOYHBIX KUBOTHBIX. J[pIXaTeIbHas CHCTEMA YeJIOBEKAa. MeXaHn3M BEeHTWISAINUN JETKUX Y NTULl 1 MIEKONUTAOMKX. Perynamnus aqpixanus. JpixaTenabHbie
00BEMBIL

TpaHcOpT BEIIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHUU. TpaHCOPT BEHIECTB Yy *KUBOTHBIX. KpoBeHOCHasi cucteMa U €€ OpraHbl.
KpoBenocHas cuctema mo3BOHOYHBIX )KMBOTHBIX U YenoBeka. Cep/iiie, KpOBEHOCHbBIE COCYAbI U KpoBb. Kpyru kpoBooOpalieHus. DBOIIOLUOHHbBIE YCIOKHEHUS
CTpOEHUS KPOBEHOCHOW CUCTEMbI IO3BOHOYHBIX KUBOTHBIX. PaboTa cepia u e€ perymsiusl.

Beinenenue y opranu3moB. Beigenenue y pacrenuil. Beigenenue y »xuBoTHbIX. COKpaTtuTenbHble Bakyosd. Oprassl BelienaeHus. PuiabTpanus, CeKperus
1 00OpaTHOE BCachlBaHUE KAaK MEXaHU3Mbl Pa0OThI OpPraHoB BhlJeNeHUs. CBsI3b MOJOCTU Tejla ¢ KPOBEHOCHOM U BBIICIMUTEIbHONM cucTeMaMu. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. Ctpoenue u ¢pynkunonuposanue Heppona. OOpa3oBaHre MOYH Y YEJIOBEKA.

3amura y OpraHu3MoB. 3aliuTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepHuil W HUCTHI MPOCTEHIINX. 3alluTa Y MHOTOKJIETOYHBIX PACTEHUU.
Kyrukyna. CpeacTBa nacCUBHOM U XMMUYECKOH 3aIUThl. DUTOHIUBI.

3aimuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M X POM3BOIHBIC. 3alIUTa OpraHu3Ma ot Oosiesneld. immyHHas cucrema yenoBeka. Knetounslii u
T'yMOPaNbHBIM UMMYHUTET. Bposk1€HHBIN 1 TpHOOpeTEHHBIN cneruduieckuii UMMyHUTET. Teopus KIoHaNBHO-ceneKTuBHOTO nMMmyHuTeTa (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanutensHbie OTBEThl OPraHu3MoB. PoJib BpOKAEHHOTO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUIA.

PazmpaxumocTts U peryisinus y Opranu3moB. Pa3npakuMoCTh y OJJTHOKIIETOUHBIX OPraHu3MoB. Takcuchl. Pa3apakumMocCTs U perysisuus y pacTeHUM.
PocToBrie BeniecTBa U uX 3Ha4YCHHUE.

HepBnas cucrema u pednextTopHas peryisiius y )KUBOTHBIX. HepBHas cucteMa u e€ 0Taesbl. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHHUSI HEPBHOM CHCTEMBI
y ®KUBOTHBIX. OT/IENBI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pedaexTopHas ayra. be3yclioBHbIE U YCTIOBHBIE PEQIICKCHI.
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I'ymMopanbHas perynsauus U 3HIOKPUHHAs CUCTEMA JKMBOTHBIX M 4eslOBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI M UX FOPMOHBI. [IeHCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOM U SHAOKPUHHOM cucTeM. | umortanamo-runopusapHas cucrema.

JdeMoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuuer u cxembr: «OTHOKIETOUHBIE BOJIOPOCIH», « MHOTOKIETOUHBIE BOAOpOCny, «bakrepumy, «IIpocreiimmey, «Opranbl IBETKOBBIX PACTEHUI,
«CHcTeMbl OpPraHoB MO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHee cTpoeHHne HaceKoMmblx», «TkaHu pacteHuit», «KopHeBble cucteMbl», «CTpoeHue ctedusy,
«CTpoeHne JTMCTOBOM MUIaCTUHKWY, «TkaHW KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenvHas cucrema», «KpoBeHocHas cuctemay, «J/lpixatenpHas
cucrema», «HepBHast cucremayn, «Koxa», «Mblieunas cucrema», «BpiaenutenbHas cucteMa», «HIOKpPUHHAs cuctema», «CTpOoeHHE MBIIILbDY,
«UmmyHuTET», «KHII€UHOIOIOCTHBIEY, «CXeMa MUTaHUs pacTeHui», «KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapo», «CTpoeHue
IiaHapumny, « BHyTpeHHee cTpoeHue 10K 1eBoro uepss», «HepBHas cucrema poio», «HepBHas cucrema nsarymku», «HepBHas cucteMa MpecMbIKaIOIUXC»,
«HepBHas cucrema ntuny, «HepBHas cuctema miekonuTaromux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl O JHOKJIETOUYHBIX OPraHU3MOB, MUKpOIIpenapaThl TKaHEW, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXKHUX, dUBBIE 3K3EMIUISIpl KOMHATHBIX PAcTeHUH, repObapuul pacTeHUH pa3HbIX OTAETOB, BIAXKHBIE IMpernapaThl KUBOTHBIX, CKEJEThI
MTO3BOHOYHBIX, KOJJIEKIIUH 0€CIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa, 000pyI0BaHUE IS IEMOHCTPALIMU IOYBEHHOTO U BO3IYILIHOTO MUTAaHUS PACTEHUH,
paciernyieHus: kpaxmana U OeJIKoB Moj JeicTBueM (epMEHTOB, 000OpYIOBAaHUE Ui JIEMOHCTPAIMM OMBITOB MO0 U3MEPEHUIO )KM3HEHHONW EMKOCTH JIETKHX,
MEXaHH3Ma JIbIXaTEeNbHbBIX JIBUKECHUHI, MOJEIN T'OJIOBHOTO MO3Tra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TKaHEel pacTEeHUI».

JlaGoparopHas padora «/3yueHue TKaHel >KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHHe U Pa3BUTHE OPraHU3MOB

@®opMbl Pa3MHOKEHHsI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTMBHOE) W I0JoBOe. Buipl Gecrnonoro pa3MHOMKEHHs: MOYKOBAHUE, CIOPYIISLHNA,
(bparmMeHTanys, KIOHUPOBAHMUE.

[TosmoBoe pasmuoxxkenue. [lonoBeie kieTku, win rameTel. Meno3s. Ctaguu Meiiosa. [loBenenune xpomocom B Meito3e. Kpoccunrosep. buonornueckuit
CMBICII M€i103a 1 NI0JIOBOTO Ipouecca. Melo3 ¥ €ro MeCTO B dKU3HEHHOM LIUKJIE OPIaHU3MOB.

[IpenzapoapiiieBoe pazputue. I'amerorenes y »xuBoTHbIX. [losioBbie xkene3pl. OOpazoBaHKue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepMaToreHes u 0oreHes.
CrpoeHune NoJI0BbIX KIETOK.

Omo1oTBOpEeHUE U SMOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HAapyXHOE, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOpPUOJIOTUSI — HayKa O pa3BUTHM OpPraHu3MoB. Mopgozene3 — oouna u3 enasHvix npobdiem
ambpuonozuu. Konyenyus mopgoeenos u mooenu mopgozeneza. Craaun sMOpHOTreHe3a )KUBOTHBIX (Ha mpuMepe Jarymkn). poGnenue. Tunsl qpobieHus.
Lemepmunupoeannoe u neoepmunupogannoe opoonenue. bnacmyna, munvt 61acmyn. Oco6eHHOCTH IPOOIEHUS MICKOMUTAIOMUX. 3apO/IbIIIEBbIC JIUCTKH
(racTpymsiuus). 3aKiaika OpraHoB U TKaHEeH 13 3apo/IbIIIEBbIX JUCTKOB. B3anMHoe BIUsiHUE YacTel pa3BUBAIOIIETOCs 3apo/Ibliia (3MOpHOHATbH st MHAYKIIHS).
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3akmajka miaaHa CTPOCHUs KUBOTHOTO KaK Pe3yIbTaT HePAPXUUSCKUX B3aUMOACHCTBUNM IeHOB. BiusHue Ha SMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB
OKpYKaroILlEen Cpeibl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbIN nepuoa. Ilpsimoe u HempsiMmoe pasButTue. PazButue ¢ MeramMopdo3oM y OEClIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHONOrHYecKoe 3HaU€HHE MPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHHE B MpUpoae. TUmbl pocTa KUBOTHBIX. DAKTOPHI
PETYIISIIMHA POCTA KUBOTHBIX U yenoBeka. CTauu MOCTIMOPHOHAIBHOTO Pa3BUTHSI y )KMUBOTHBIX M 4elioBeKa. [leproabl oHTOTeHE3a yenoBeka. CtapeHue u
CMEpPTh KaK OMOJIOTHYECKUE TIPOIIECCHI.

PasmHokenue u pazsutue pactenuil. ['amerodut u cnopodur. Meio3 B KU3HEHHOM LMKIIEe pacTeHuid. OOpazoBaHue CIOp B Ipoliecce Mernosa.
l'ameTorenes y pactenuii. OMoI0TBOPEHUE U Pa3BUTHUE PACTUTEIHHBIX OpPraHU3MOB. /[BOWHOE OIIOAOTBOPEHHE Y IBETKOBHIX pacTteHuil. OOpazoBaHue u
pa3BUTHE CEMEHHU.

MexaHu3MBbl PErysiii OHTOTeHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpauuu

[Toptpersr: C. I'. HaBamwun, X. [lIneman.

Tabnuie! 1 cxeMbl: «BeretatuBHOE pa3MHOXKEHHE», « THUIIBI 6€CIIONIOT0 pa3MHOKEHUs», «Pa3zMHOXKEHNE XJTaMUIOMOHA/Ib», «Pa3MHOKEHHNE IBTIICHBD
«Pa3mMHOX)eHHE TUIPBDY, «Meito3y, «XpoMocoMby, «['aMeTorenesy», «CTpoeHne SIMIEKIIETKN U criepMaTo3onaay, «OCHOBHBIE CTaIud OHTOTeHE3ay, «IIpsMoe
U HENpsMOE pa3BUTHE», «Pa3BuTHe mMalckoro xyka», «Pa3Burne capanum», «Pa3Butue msarymkn», «/{BoMHOE OIIIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHUID,
«CTpoeHue CceMsiH OAHOJOJBHBIX M JIBYIOJBHBIX pAaCTeHUN», «KU3HEHHBIM LMK MOPCKOM KamycTbl», «KHU3HEHHBIM HUKI MXa», «KW3HEHHBIM LMK
MarOpOTHHUKAY, «KU3HEHHBIN LIUKJ COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOTIpENapaThl sIMIIEKIETOK U CIIEpMATO30M 0B, MOieb «L{MKI pa3BUTHS JATYIIKU.

JlaGoparopHas padora «/3yueHne CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.

IIpakTHyeckasi padora «BblsgBiIeHNE IPU3HAKOB CXOCTBA 3apObIILIEH TO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHas padora «CTpoeHHe OpraHOB pa3MHOKEHHUS BBICIINX PACTCHUIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB

Hcropust cTaHOBIICHUS U pa3BUTHS TeHETHKU Kak Hayku. Padoter I'. Menpens, I'. ne @pusa, T. Moprana. Posib 0oTe4ecTBEHHBIX YUEHBIX B pa3BUTHHU
renetuku. Paboter H. K. Konbmosa, H. . BaBuiosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®wmmuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE T€HETUYECKHE MOHATHS M CHUMBOJIBL. ['OMOJIOrMYHBIE XPOMOCOMBI, aJUICJIbHBIE TI'€HbI, aJIbTEPHATHUBHBIE NMPU3HAKH, JOMUHAHTHBIA W
pelleCCUBHBINA MPU3HAK, TOMO3UT0Ta, T€TEPO3UrOTa, YUCTasl JUHUS, THOpHAbI, TeHoTur, ¢peHoTun. OCHOBHBIE METOJbl T€HETUKH: TMOPHI0JIOTHYECKUH,
LUTOJOTUYECKUN, MOJIEKYJIIPHO-TEHETHUECKHI.

JdeMoHcTpanuu

[Hoptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I'. /[. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumogeer-Pecosckuil.

Tabmuie! u cxeMbl: «MeToIbI TEHETUKIY, «CXEMBI CKPEITUBAHUS.
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JlaGopaTopnas padora «/lpo3oduna kak 00bEKT reHETUYECKUX HCCICI0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpermmBanue. [lepBbiii 3akoH MeHens: — 3aK0H eAMHO00pas3us rHOpHUI0B IepBOro nokoyieHus. [IpaBuno romuHUpoBaHus. Bropoii
3aKOH MeHems — 3aKOH pacIlerieHus MPU3HAKOB. LluToornyeckue 0CHOBBI MOHOTHOPUAHOTO CKpeIInBaHus. [ MmoTe3a YucTOTH ramer.

Ananusupyromee ckpeniupanue. [IpomexyTouHbIi XapakTep Haciaea0BaHus. Paciuenienne Npu3HakoB IPHU HENIOJIHOM JOMUHUPOBAHMH.

JurubpunHoe ckpemuBanue. Tperuii 3akoH MeHIens — 3aKOH He3aBHCHMOTO HACJEIOBAaHUs MPH3HAKOB. LluTonornyeckne OCHOBBI TUTHOPUIHOTO
CKpELIUBAHMUS.

CuemnienHoe HacnenoBaHue npusHakoB. PabGotrer T. Moprana. CrerieHHOe HacieOBaHWE TE€HOB, HAPYLIEHHE CLEIJICHUS MEXAy TIeHaMHu.
XPpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH.

I'enetnka mnosra. XpOMOCOMHBIM MEXaHHU3M OIPEACNICHUs I0J1a. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMeTHBIN I0J.
['eneTndeckas cTpykTypa MoJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIIIEHHBIX € MTOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JIEWCTBHE reHa. MHOKECTBEHHBIN ajuien3M. B3anMoieiicTBre HeauleIbHbIX T€HOB.
Komniemenraprocts. Onncras. [lomumepust.

['eneTnyeckuii KOHTPOJIb Pa3BUTHUSL PACTEHUI, JKUBOTHBIX M YEJIOBEKA, a TaKKe (PU3MNOJIOTUYECKUX MPOIECCOB, MOBEACHHS U KOTHUTUBHBIX ()YHKITHI.
I'eneTnyeckue MexaHU3Mbl CHMOHOT€HE3a, MEXaHU3MbI B3aUMOJAECUCTBUS «XO3SIMH — MAapa3uT» U «XO35IMH — MUKpoOHom». ['eHeTnueckue actieKThl KOHTPOJIS
Y U3MEHEHUs HaclleZICTBEHHON H(GOpPMAIUU B OKOJEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

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

Tabmuubr u cxembl: «llepBeiii uw BTOpoW 3akoHBI Menpaens», «Tpetuit 3akoH MeHnens», «AHanU3UpyroIee CKpenuBanue», «HemomHoe
JOMHHUpPOBaHHE», «CIenIeHHOE HacleI0BaHNe MPU3HAKOB Y Apo30duib», «I'eHeTuka nona», «Kapuorun uenoseka», «Kapuorumn npozoduinsny, «Kapuotun
NTULBDY, « MHOXKECTBEHHBIN ajlenu3m», «B3auMozaeiicTBue reHoB.

O6opynoBaHue: MOJENb A JEMOHCTpAllMM 3aKOHOB €IMHOO0Opa3usi TMOPHIOB IMEpPBOrO IMOKOJEHUS M PACHICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpPAIMK 3aKOHA HE3aBUCUMOI'0 HACJIEJOBAHUS IPU3HAKOB, MOJEIIb JUIsl IEMOHCTPALMU CLEIUIEHHOTO HAacaeA0BaHuUs IPU3HAKOB, CBETOBOM MUKPO CKOII,
MUKpompenapar: «J{po3oduiay.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD.

IIpakTnyeckas padora «/3ydyeHnue pe3yinbTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30(PUIBDY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumoneiicTBue reHoTHNa U cpeabl pu popmupoBanuu ¢eHoTumna. MizMeHdnBOCTh Mpu3HakoB. KauecTBeHHbIE U KOJTMYECTBEHHBIC TPU3HAKU. B b1
W3MEHYMBOCTH: HEHACJIE/ICTBEHHAs U HACJIE/ICTBEHHAsI.

Mo nudukanroHHas U3MEHUYUBOCTh. Polib cpesibl B popMupoBaHuU MOAU(PHUKAITMOHHON n3MeHYnBOCcTH. HopMa peakiinu npu3Haka. BapuaiinoHHbIH psij
1 BapuarmoHHas kpuBas (B. Moranncen). CoiicTBa MOAM(PUKAITMIOHHON U3MEHUHUBOCTH.
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I'eHoTunM4eckast U3MEHYMBOCTH. CBOICTBA T€HOTUITUYECKOW U3MEHYMBOCTH. BU/IbI TEHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[MOHHAS.

KoMOuHnaTiBHas M3MEHYMBOCTh. Mei03 U IMOJIOBOM MpPOIECC — OCHOBA KOMOWHATHUBHOW HM3MEHYMBOCTH. POJIb KOMOWHATHBHOW HM3MEHYHMBOCTH B
CO3/IaHUH T€HETUYECKOTO pa3HO00pa3us B MpeieNnax 0JHOTO BUA.

MyranuoHHass W3MEHYMBOCTb. Buabl MyTranmii: T€HHbIE, XPOMOCOMHBIEC, TeéHOMHbIe. CIOHTaHHBIE W HHIYLMPOBAHHBIE MyTallUH. SIAepHble U
nuroriazMarnyeckue Mytranuu. CoMaTH4ecKue U TOJIOBbIe MyTanuu. [IpuunHbI BO3HUKHOBEHHS MyTaluid. MyTareHbl MU HMX BJIMSHHUE HA OPraHU3MBIL
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. 3aKOH TOMOJIOTHYECKUX PSAIOB B HaciencTBeHHou n3menunBoctu (H.W. BaBunoB). BuesnepHas n3MeHYMBOCTD U
HACJIEICTBEHHOCTb.

Onucenemura u INUSEHOMUKA, POb INUSEHEMUUECKUX PaKmMOpO8 6 HACIe008aAHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JdeMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabnuie! 1 cxembl: «BUapl 13MEHIHBOCTHY, «MoauduKaIMOHHAS H3MEHYHBOCTEY, «KOMOMHATHBHAS N3MEHUUBOCTHY, «Meio3y, «OmiIo0TBOpEHHEY
«"eneTnyeckue 3a007eBaHUs YeTOBEKa», «BUabl MyTamuii.

O6opynoBaHue: )KUBbIe U repOapHble 3K3eMIUISIPhl KOMHATHBIX pacTeHUH, pucyHKH ((doTorpadun) ;KMBOTHBIX C pa3IMUYHBIMHU BUJIaMU U3MEHYHBOCTH .

JladopaTopHas padora «lccienoBanne 3aKOHOMEPHOCTEH MOIU(DUKAITMOHHONW M3MEHUYNBOCTHU. [locTpoeHNEe BapHAIIMOHHOTO psijia ¥ BapUAIIMOHHON
KpUBOW».

IIpakTHyeckasi padora «Mytamuu y 1po30¢Guibsl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKa YeJi0BeKa

Kaprnotun uyemoBeka. MexayHapoiHas Nporpamma HMCCIEIOBAaHUS I'€HOMa 4YesloBeKa. MeTo/abl M3y4eHUs I'€HETUKHM 4YeJIOBEKAa: NeHEaJOrM4YeCKUi,
OJIM3HELIOBBIH, [TUTOr€HETUYECKUH, MOMYIALHMOHHO-CTaTUCTUUECKUN, MOJIEKYIsIpHO-TeHeThYeckuii. COBpeMEHHOE OIpe/ielIeHHe TeHOTUIIA: TTOJTHOT€HOMHOE
CEeKBEHHPOBaHHE, FTEHOTUIIMPOBAaHUE, B TOM uucie ¢ nomoibto [1[P-ananu3a. HacnenctBennsie 3a6oseBanus yenoBeka. ['eHHbIE U XPOMOCOMHBIE 00JIE3HU
YyelloBeKa. boJIe3HHM C HACIEACTBEHHOM MNPEIpacloJIOKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONM TeHETUKH B MNPEJOTBPALLECHUM W JICUEHUU T€HETHYECKHU X
3a00yieBaHMI YeloBeKa. MeauKo-reHeTH4eckoe KOHCyabTHpoBaHue. CTBOJIOBbIE KIETKU. [loHSTHE «reHeTHYecKkoro Trpy3a». ITHYECKHE AaCIEKTh
UCCIIeIOBAaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (akTOpbl MOBBIIICHHONW YYBCTBUTEIBHOCTH YENOBEKAa K (PU3UYECKOMY M XHMHUYECKOMY 3arpsi3HEHUIO OKPY)KAIoIIeH Cpebl.
['eneTnueckast mpeapacioaoKEHHOCTh YEJIOBEKA K ATOJIOTHSIM.

JdeMoHcTpanun

Tabmuis! u cxemsl: «Kapuotum yenoBekay, «MeToabl H3ydeHHs TeHETUKU YeloBeKay, «I eHeTrnueckue 3a00J1eBaHUs YEIIOBEKAY.

IpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJIOCIOBHOM».

Tema 15. Cesiekuusi OpraHu3MoB
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JlomecTukanust U cenekuus. 3apoXxAeHHUE celleKuuu u aomectukanuu. Yuenue H. WM. BaBunosa o LleHTpax mpoucXokIeHUS U MHOrooOpasus
KYJIBbTYPHBIX pacTeHuil. Posb cenekuuu B CO3ZaHUM COPTOB pacTEeHUM U mopoh KUBOTHBIX. CopT, mopoza, WITaMM. 3aKOH T'OMOJIOTUYECKHX PSAJOB B
HacnencTBeHHoM n3menunBocty H. 1. BaBunoBa, ero 3HaueHue /i CelneKIMOHHON pabOThI.

MeTonbl  CeNeKIMOHHOW paboThl. McKyccTBEHHBIH OTOOp: MacCOBBIM W WHAMBUAYAIbHBIA. JTambl KOMOWHAIMOHHOW cenekmnuu. VcmpiTanue
IIPOU3BOUTENEH IO MOTOMCTBY. OTOOp MO T€HOTHITY C TOMOIIBIO OLIEHKU (PEHOTHIIA TOTOMCTBA U OTOOP 10 '€HOTHUITY ¢ ToMolbio aHanu3a JJIHK.

HckyccTBeHHBIN MyTareHes Kak MEeTO/T CeIEKIIMOHHON paboThl. PananoHHbIH N XUMHYECKH MyTareHe3 Kak MICTOYHHUK MYyTalllid y KYJIbTYPHBIX (hopM
opranu3moB. Vcrosib30BaHNe TEHOMHOTO pEeAAKTUPOBAHUS U MET010B pekoMOMHaHTHBIX JIHK as1s mosyueHuss uCXoAHOTO MaTepuana Juis CeJIeKIUu.

[Tonyuenue nonumniaon0B. BHyrpuBuaoBas rudpuausanus. bauzkopoacTBeHHOE cKpeluBaHue, Wil MTHOpuAUHT. HepoacTBeHHOE CKpeluBaHue, Uin
ayropuaunr. ['etepos3uc u ero nmpuuunbl. Vcnons3oBanue rereposuca B ceneknuu. OtnanéHHas ruOpuanzanus. [Ipeomosienrne Oecruioaust MEXBUIOBBIX
ruopuoB. JOCTHXKEHUS CENEeKIINN PACTEHUH U KUBOTHBIX. «3€1EHas pesooyusy.

CoxpaHeHHEe W HM3y4y€HUE TEHETUYECKHX PEeCypcoB KyJIbTYPHBIX PACTEHMH W HMX JAMKUX pPOJMYEN A CO3/aHUs HOBBIX COPTOB M THOPHIOB
CENIbCKOXO35MCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbBICIO8bIX ICUBOMHBIX 6
Yensax YuyuyuleHus: Cyuecmsyiouux u co30anusi HO8blLx NOPOO, TUHUL U KPOCCO8, 8 MOM YUC]Ie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUI,
nepeoosvix uoeti U NepCneKmueHbIX MexHoN02Ul.

JdeMoHcTpauuu

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, I1. I1. JIykesanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipl 1 cxembl: «LleHTpBl MPOUCXOXKIEHHUS U MHOro00paszusi KyJIbTYPHBIX pPacTEHHUI», «3aKOH TOMOJIOTMYECKUX PSIOB B HACIIEICTBEHHOU
U3MEHUUBOCTH», «MeTobl cenekiumny, «Otaanénnas rudpuanzamnus», «MyrareHesy.

JlaGoparopHas padora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN U MOPOJ AOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3yuyeHne METOJI0B CENEKIIUN PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

Jdkcekypeust «OCHOBHBIE METOJBI U JIOCTHKEHHUS CENEKUMU PACTEHUH M JKMBOTHBIX (Ha CENEKUMOHHYIO CTaHIMIO, IJIEMEHHYIO (depmy,
COPTOMCIIBITATENFHBINA YYaCTOK, B TEIUIMYHOE XO35HCTBO, B JIa0OPATOPHUIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rusi M CHHTeTHYeCKAas OMOJI0T U

OOBeKTbI, HUCIOJIb3yeMble B OHOTEXHOJOTUH, — KIETOYHBIE M TKaHEBbIE KYyJIbTYpbl, MUKPOOPraHMU3MbI, MX XapaKTePUCTHKA. |paJullMOHHAs
OMOTEXHOJOTHs: XJeOoIeyeHrne, MoJy4eHne KUCIOMOJIOYHBIX MPOIYKTOB, BHHOAenue. MukpoOuonoruyeckuii cuaTe3. OObEKThl MHKPOOHOJIOTHYECKUX
texHojoruil. [IpousBoacTBo 6eiaka, aMUHOKUCIOT M BUTAMHHOB.

CoziaHne TEXHOJIOTMM M HMHCTPYMEHTOB IIEJICHAIIPABICHHOTO M3MEHEHHS U KOHCTPYMPOBAHHUS I€HOMOB C LENIbIO IOJIyYEHHS OPTaHU3MOB M HX
KOMIIOHEHTOB, COJIEprKaIlIUX HE BCTPEUAIOIIMECs B IPUPOJIe OMOCUHTETHYECKUE ITYTH.

Knerounas umkenepusi. Metoapl KyIbTypbl KJIETOK M TKaHeH pacTeHHil U KUBOTHBIX. Kpnobanku. Comatuueckass THOpUAM3AIMS U COMATUIECCKHIA
smOpuorenes. lcnonp3oBaHWEe TalOWIOB B CEIEKIUH pacTeHWid. [lonyueHue MOHOKIOHANbHBIX aHmumen. Mcnonv3oeanHue MOHOKIOHAILHBIX U
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NOJUKNIOHANbHBIX aHmumen 6 MmeouyuHe. VICKYCCTBEHHOE OIUIOJOTBOpPEHHME. PEKOHCTpyKLus SMIEKIETOK W KIOHMPOBAaHUE JKHUBOTHBIX. Meron
TPAHCIUIAHTALIUU SIEP KIETOK. TexHonocuu 0300posienus, Kyibmusuposanus U MUKpOKIOHAIbHO2O PAZMHONCEHUSL CElbCKOXO3AUCMBEHHBIX KYIbMYp.

XpoMocOMHas ¥ reHHasi UHKeHepus. VIcKycCTBEeHHBINM CUHTE3 reHa U KoHcTpyupoBanue pekoMouHaHTHbIX JIHK. Cosdanue mpanceennvix opeanusmos.
JIoCTHXKEHHMS U TTePCIICKTUBBI XPOMOCOMHON U TeHHOUM HHKEHEPUU. JKOJIOTHUSCKUE U ITUYECKUE TIPOOJIEMbI TCHHON MHIKCHEPHH.

Memunuackue OuorexHonorun. lloctrenomHuas tmdposas meaunwra. [IIP-amarHoctrka. MeTtaOoJOMHBINH aHaIN3, TCHOLCHTPUYCCKUN aHaIu3
IpOTEOMa YeJI0BEKa JIJIsl OLICHKH COCTOSHHSI €T0 3/I0pOBbs. Vcroib30BaHne CTBOJIOBBIX KiIeTOK. TaprerHas Tepanus paka. 3 D-Ononmkenepus st pa3paboTKu
dbyHIaMEHTANBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHMs KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJOTUH TPEXMEPHOTO OHONPUHTHHTA W
ckagdonauHra s perieHus 3a1a4 NepCcoOHATN3UPOBAHHON MEIULIUHBI.

Co3znanrie BEKTOPHBIX BAKIIMH C IIEJIbI0 00eCTICUeHHs] KOMOMHUPOBAHHOM 3aUThI OT BO3Oyauteneirt OPBU, ycranoBiIeHIE MOTEKYISIPHBIX MEXaHU3MOB
dbyakunonupoBanus PHK-coaepxarux BUpyCoB, BBI3BIBAIOIINX 0CO00 OTMACHbIE 3a00JIeBaHUS Y€JI0OBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabnuie! u cxemsl: «lcnonp30BaHre MUKPOOPTAHU3MOB B TIPOMBIIINICHHOM TTPOU3BOACTBEY, «KieTouHas nHkeHepus», «I eHHast HHXSHEPHsI.

JladopaTopHas pa6ora «/3ydueHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «IlomydyeHne MOJTOYHOKHCIBIX IPOYKTOBY.

IkceKypens «bHOTEXHOIOTHS — BayKHEHIIas IPOM3BOJUTENbHAS CHUJIa COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE IPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaenue u pa3BuTHe IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUN

OpouroronHas reopust Y. Jlapsuna. [Ipeanocsuiku BO3HUKHOBEHUS 1apBUHU3MA. JKU3Hb U HaydHas aedarenbHocTh Y. /apBuHa.

JIBuKymiue cuiibl 3BoJIIoIMU BU0B 10 Y. JlapBuHY (BbICOKAsi MHHTEHCUBHOCTh Pa3MHOKEHHUS OPraHU3MOB, HAClleJICTBEHHAs] U3MEHYMBOCTh, OOphr0Oa 3a
CyIIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuntermdyeckod Teopuw 3Bosonmu (CTD). HeitrpansHas Teopust 3Bosroruu. CoBpeMEHHasl IBOJIIOIMOHHAS OHMOJIOTHs. 3HAYEHUE
ABOJIIOIIMOHHOM Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanun

[Hoptpetsl: Apucrorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. [apsun, C. C. YerBepukos, U. W. lImansraysen, [x. Xonaeiiy,
. K. benses.

Tabmumer u cxembl: «Cuctema xuBoil mpupoasl (mo K. Jlunuero)», «JlectHuna sxuBbix cymectB (mo Jlamapky)», «MexaHuszM (HopMHupOBaHHS
pUcrocoOIeHni y pacTeHui 1 )kuBOTHBIX (110 Jlamapky)», «KapTta-cxema mapuipyra nyremectsus Y. [lapsuna», «Haxoaku Y. HapBunHay, «Popmbl 60pbObI
3a cymiectBoBaHue», «Ilopoabl romy6eit», «MHorooOpasue KylmbTYpHBIX (popM KamycTb», «[lopoasl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsS HOBBIX
BuJ0B (110 Y. [JapBuny)», «Cxema COOTHOLIECHUS ABMXKYIIUX CHJT SBOTIOIUNY, « OCHOBHBIE MOJIOKEHUSI CHHTETHUECKO TEOPUU IBOJTIOIIUNY.
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Tema 2. Muxkpo3Bosonusi 4 eé pe3yJbTaThl

[Tomynsimust Kak >JIeMeHTapHas eAuHUIA 3BOJIONUU. COBPEMEHHBIE METOJbl OLEHKM T'€HETHYECKOTO Ppa3HoOoOpasusi U CTPYKTYPHI HOIYJISIIHA.
N3menenue reno(hoH1a NOMyJIALUN KaK 3JIEMEHTAPHOE SBOJIIOIIMOHHOE ABJIEHUE. 3aKOH reHeTndeckoro paBHoBecus /[x. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (HAKTOPHI (IBMXKYIIME CHIIBI) SBOJIONHMH. MyTtaroHHbBIN mporecc. KomOnHaTHBHAs W3MEHUMBOCTH. [pelid TeHOB — ciydaiiHble
HEHANPABJICHHBIC M3MEHEHHUS YacTOT ayuiesied B momyisinusx. D(dekr ocHoBarens. Ipgexm Oymouiiounoco eopaviuika. CHudicenue 2eHemuueckozo
pazHoobpasusa: npudunsl u cireocmeus. Illposenenue s¢ghgpexma Opeiigha cenos 6 Oonvuux u manvix nonyaayusx. Murpanuu. V30manus NOMTyIIsSIHiA:
reorpaduueckas (IpocTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTUBHAs).

EctectBennslit 0TOOp — Hampasisitoui GaxkTop 3Bostonuud. POpMbI €CTECTBEHHOTO OTOOpa: ABMKYIIMM, CTaOWIM3UPYIOLIUHM, pa3pbIBalOLIUil
(nu3pyntuBHbIN). [TonoBoit 0T60p. BO3HUKHOBEHKE U 3BOJIOLUS COLUATBHOTO MOBEIECHUS KUBOTHBIX.

[Tpucrnoco6aeHHOCTh OPTaHU3MOB KaK pe3yIbTaT MUKPOIBOIONNH. BO3HUKHOBEHHE MPUCTIOCOOIEHUHN Y OpraHu3MOB. ApoMop(O3bl U UTUOATATIT AITUH.
[Ipumepsl  mpucnocoOiieHuit y  opraHu3MoB: Mopdonoruueckue, (uU3MONIOTHUECKUe, OMOXMMHUYEcKHe, TnoBeneHdYeckre. OTHOCUTENbHOCTD
MPUCTIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero kputepuu u ctpykrypa. BunooOpasoBaHue kak pe3ynbTaT MHKpOd3BodronMH. M3onauus — kimoueBoit aktop BumooOpasoBanud. Ilytu u
crocoObl BH1000pa3oBaHus: ajionarpuyeckoe (reorpaduyueckoe), CUMMIaTpudeckoe (9KOJOTUYECKOE), «KMTHOBEHHOEY (TTOTUIUIOUIU3AIIHS, THO PUAN3AIINS ).
JUTMTeNbHOCTD ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHYECKOTO pa3HOOOpa3usl.

Ponpb 3BoMIOIIMOHHO Onosioruu B pa3zpaboTKe Hay4HBIX METOJI0B COXpaHEHHUs OMOopazHOoOOpa3usi. MUKpPOIBOIIONUS U KOIBOJIOLUS Mapa3UTOB U UX
x03s51€B. MexaHu3Mbl (POPMUPOBAHHS YCTOWIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

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

Tabmumpsl u cxembl: «MyTaloHHas HU3MEHUUMBOCTHY, «llomyssiuonnas cTpykTrypa Buga», «Cxema mposiBieHHs 3akoHa Xapau—BaiinOGepray,
«JIBrKyiue CUiibl 3BOJIONUNY, «DKOJIOTHYECKash M30JISILMS MOMYISIUM ceBaHCKoi (openny», «'eorpaduueckas HU30sA1Us JTUCTBEHHUIBI CUOUPCKONH U
JUCTBEHHUIBI JaypcKoii», «[lomynsannoHHble BOJIHBI YMCICHHOCTH XUIIHUKOB U XKepTB», «CxeMa NeiCTBUS eCTeCTBEHHOTo 0TOopa», «PopMbl OOpHOBI 3a
cyliecTBoBaHue», «MHIycTpuanbHbli MenaHu3My, «KuBble nckomnaembie», «[IoKpoBUTENbCTBEHHAs OKpacka >KUBOTHBIX», «lIpemympexnaromias okpacka
KUBOTHBIX», «Du3nonoruyeckue amantanum», «lIpucrnocoOIeHHOCT, OpPraHu3MoOB U €€ OTHOCHTENbHOCTH», «Kputepuu Buma», «Bumbi-aBoMHUKNY,
«CtpykTypa BuAa B mnpupone», «CrocoObl BumooOpazoBanus», «['eorpaduueckoe BumooOpazoBaHHEe TPEX BHUJIOB JAaHJIBIINIEH», «IKOIOTHYECKOE
BHUJI000pa30BaHKe BUJOB CUHUI, «[lomumionasl pactenuin», «KamycTHo-peaeyHblid THOPHIY.

Ob6opynoBanue: repoapuu pacTeHNH, KOJUIEKIIMN HACEKOMBIX, Uyuelia IITUI] ¥ 3Bepeii ¢ TpUMepaMHy pa3InyHbIX PUCIIOCOOICHNH], Uyyera MTUI 1 3Bepeit
pa3HbIX BUJIOB, TepOapuu pacTeHU OJIU3KUX BUJOB, 00pa30BaBILIMXCS pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BblsiBlIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JlaGopaTopnas padora «IIpucnocobieHns OpraHu3MoB U UX OTHOCUTEJIbHAS 11€71€CO00Pa3HOCTbY.
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JlaGopaTopHasi pa6ora «CpaBHEHHE BUIOB IO MOP(HOIOTUYECKOMY KPHUTEPHUIO».

Tema 3. Makpo3Bo/ionusi M e€ pe3yJibTaThl

MeTonel W3y4deHHS MaKpOdBOIIONUH. [laJeoHTONOTMYECKUE METOIbI M3YYeHHUs dBOJroNUU. llepexomnpie (HOpMBI M (UIOTCHETUYCCKUE PSIJIBI
OpraH13MOB.

Buoreorpaduueckune meToap! n3ydeHus 3soironuu. CpaBHeHue Giaopsl U payHbl MaTEpUKOB U OCTPOBOB. broreorpaduyeckue obmactu 3eminu. Buspi-
SHACMUKHA U PEITUKTHI.

OMOPHOIOTHYECKUE U CPABHUTEIIBHO-MOP(OJIOTUUECKUE METOAbl U3yUEHUS SBOJIONHH. | eHeTHUECKe MEXaHU3MBbI SBOJIIOIIMN OHTOTE€HE3a U MOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTMUHBIE M aHAJIOTUYHBIE Opranbl. PyumMenTapHbie opraHbl M aTaBU3Mbl. MOJIEKYIISIPHO-T€HETUYECKHUE, OMOXUMUUYECKUE U
MaTeMaTHYE€CKHE METO Il H3y4eHUsI IBOJIIOIHMH. [ oMosiornuHbie reHbl. COBpeMEHHBIE METOIbI IIOCTPOCHHS (PHUIIOTEHETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTAIIMH M IBOJIIOIHS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBwIia) IBOMIONUU. [Ipunyun cmenwvt @ynxyuti. HeoOpatumocTs 3Bomonu. AmantuBHas paauarnus. HepaBHOMEpHOCTD
TEMITIOB HBOJIIOLINU.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckunii, @. Mromep, 3. I'ekkens.

Tabmuupl 1 cxembl: «DUIOTEHETUUECKUH Pl JIOMIATN», «APXEONTEPUKC», «3Bepo3yobie smiepb», «Creromnedansy, «Punnodutey, «CeMeHHbBIS
nanopoTHUKN», «buoreorpaduyeckue 30ub1 3eMiamny», «Jlpeild koHTHHEHTOBY, «PenukTel», «HavanbHble cTaanu 3MOPHOHATIBLHOTO PA3BUTHS MO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHbl», «PyIuMeHThI», «ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHl YellOBEKa W IIMMIIaH3e», «['aBHbIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJIJICKIIUHU, TepOapuu, MyJIsKH HICKOTIAaeMbIX OCTATKOB OPraHU3MOB, MYJISKA TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYAUMEHTAPHBIX OPT aHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Hayunbie runotessl IpouCcXokaeHus )KU3HU Ha 3emiie. Abuorenes u nancnepmus. JloHayuHbie peicTaBIeHUs O 3apOKICHUH KU3HU (KpeallMoHU3M).
['mnore3a MOCTOSHHOTO caMO3apoKJeHus Xu3HU U e€ ompoBepkeHue onbiTamu @. Penu, JI. Cnammanuanu, JI. Ilactrepa. IIpoucxoxxneHue Xu3HU U
acTpoOHOJIOTHSI.

OcHoBHbIE ATanbl HeopraHuueckoi sBomonuu. [Imanerapuas (reosioruyeckasi) 3BOJOLUSA. XUMUYECKas HBOIONHSL. AOMOTEHHBIN CHHTE3 OPraHuye CKHX
BemecTB U3 Heopranuueckux. OneiT C. Musiepa u I'. FOpu. O6pazoBanue nonuMepoB u3 MmonomepoB. KoanepBatHas runortesza A. M. Onapuna, runoresa
nepBu4Horo Oynpona J[x. XomnnmeiliHa, renerndeckast runote3a I'. Mémnepa. Pubosumser (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnu u metonsl e€ u3ydeHus. Vckomaemble opraHuueckue OcTaTKd. ['eoxpoHonorus u e€ Meronsl. OTHOCHUTENbHAss U abCONIOTHAS
reoxpoHojorus. ['eoxpoHonornyeckas mkana: 30Hbl, 3pbl, IEPUOJIbI, STTOXHU.
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HauanbHbie sTansl oprannueckoii sBotonuu. [losiBieHue u 3BOIIOIMS EPBBIX KJIETOK. DBOJIOLMS MeTa00M3Ma. BOZHUKHOBEHUE IEPBBIX SKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MEepBbIX Ha 3emiie coobmecTB. CTpoMaTonuTsl. [IpoKaproOTHI M 3YKapHOTHI.

[Ipoucxoxnenue »d>ykapuoT (cuMOUOTreHe3). OBOJIOIMOHHOE TPOUCXOXKICHUE BHUPYCOB. I[IpoHMcXokIeHHE MHOTOKIETOYHBIX OPraHU3MOB.
Bo3HuKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHHU3MOB.

OCHOBHBIE 3TaIlbl BOJIONHU BHICIIMX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHuil. Beixon pactenuit Ha cymry. IlosBieHHe CIOPOBBIX pacTeHUH U
3aBoeBaHue uMH cymnu. CemeHHbie pacteHus. [IporcxoxaeHne 1IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl KUBOTHBIX. BeHnckas ¢ayHa. KemOpuiickuii B3pblB — THOSBIIEHUE
COBpPEMEHHBIX TUTIOB. [lepBbie XOp0BBIE KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOIMS MMO3BOHOYHBIX. [Ipoucxoxaenue ampubuii u pentumuit. [IpoucxoxneHue
MJIEKOTIUTAIMKX U NTUIL. [IpuHImn kiroyeBoro apomopdo3a. OcBoeHre 6eCro3BOHOYHBIMU U TTIO3BOHOYHBIMU KUBOTHBIMH CYIITH.

PazButne xu3Hm Ha 3emiie TIO dpaM M TIEPUOJAM: apXel, MPOTEepO30#l, Maneo30i, Me3030H, KaifHO30M. OOmas XapakTepUCTHKAa KIUMara W
reoJioruyeckux nporueccos. [losBieHne u paclBeT XapaKTEPHbIX OPraHU3MOB. YTJe00pa30oBaHue: €ro YCIOBHS U BIUSHUE HA Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHUs — SKOJIOTMYECKUE KPU3HUCHI TPOILIOro. [IpudnHbI U ciieACTBHSI MacCOBBIX BEIMUpaHU. COBPEMEHHBIN YKOJIOTMYECKUN KPU3HC,
ero ocobennoctu. [IpoGema coxpanenus: OnopasHO0Opa3us Ha 3emiie.

CoBpemMenHas cuctema opranudeckoro mupa. [Ipunnumel knaccudukanuu opranu3mMoB. OCHOBHBIE CHCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsr: @. Penu, JI. Cnamnanuanmu, JI. [Tactep, . 1. Meunukos, A. 1. Onapun, [[x. Xonnein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuubr u cxeMbl: «Cxema omnbita @. Penny, «Cxema omnbita JI. [Tactepa mo u3ydeHuto camMmo3apoxkacHus xu3Hn», «Cxema omnbita C. Mustepa, .
Opu», «3Jrtambl HeopraHWYeCKOW 3BOJIIOIUNY, «I eoxpoHoJOoTHUecKas mKaia», «HadaapHble 3Tanbl OpraHMYecKor sBoONUN», «Cxema oOpa3oBaHHS
IyKapuoT MyTéM cuMOuoreHesa», «Cucrema >KUBOM TpHUPOIbD»y, «CTpoeHue BUpyca», «Apomopdo3bl pacTeHuit», «Punmodutsr», «OXHOKIETOUHBIC
BOJIOpOCHN», «MHOTOKJIETOUHbIE BOgopociny, «Mxu», «IlanopotHukmn», «l'oocemenHble pacTeHus», «Opraibl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS
KUBOTHOTO MHUpay», «ApomMopdo3bl KUBOTHBIXY», «[IpocTeitmuey, «KumeunononoctHsiey, «Ilnockue uepBu», «Unenuctonoruey, «PriObn», «3eMHOBOIHBIEY,
«IIpecMmbikaroniuecs», «lItune», «Mnekonuraronie», «Pazpurre )KU3HU B apxeickon 3pe», «Pa3BuTue )u3HU B IPOTEPO30KUCKON 3pey, «Pa3BuTue KU3HU B
Maje030MCKOM 3pey», «Pa3BUTHE )KU3HU B ME3030UCKOM 3pey, «Pa3BuTue )KU3HU B KallHO30MCKOM 3pe», «COBpeMEeHHasi CUCTEMA OPraHUYECKOT O MUPay.

O6opynoBanue: repOapud pacTeHUN PA3NUYHBIX OTIENIOB, KOJJIEKIIMM HACEKOMBIX, BIAXXKHBIE IMpenaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB,
KOJUIEKLIUH HIJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, Yydesa NTUL M 3BEped, KOJUICKIIMH OKaMEHEJIOCTEH, IOJE3HbIX HCKOIAEMBbIX, MYJSKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanabnas JaGoparopHas padora «MoaenupoBanue onbiToB Muiepa—FOpu 1o u3ydeHno abMOreHHOTO CHHTE3a OpraHNYeCKUX COSTUHEHU B
MePBUYHOM aTMochepe».

JlabopaTopHas padora «/3ydyeHne u onrMcaHne UCKOMAEMbIX OCTAaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «l3ydeHne ocOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTACIOBY.

IIpakTnyeckas padora «/3ydeHne ocCOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX.
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Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONoJa0ruu. MeTo/1bl aHTPOIIOJIOT UH.

CraHoBJ€HHE ITPEICTAaBICHUI O IPOUCXOKICHUH YelloBeKa. Pennrnosnsie Bo33peHus. CoBpeMEHHbIE HAYUYHbIE TEOPHH.

CxoacTBO uesnoBeKa ¢ KUBOTHBIMU. CHCTEMaTHUYECKOE MOJIOXKEHUE uyeioBeka. CBUAETENbCTBA CXOJACTBA YEJIOBEKA C KMBOTHBIMH: CPAaBHUTEJIBHO-
MopoJioruueckue, MOpHoIoTHYecKre, PU3N0IOr0-OHOXUMUYECKUe, moBeaeHYeckne. OTanYus YeloBeKa OT JKUBOTHBIX. [IpsIMOXOKIeHHE M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM CUCTEMBI.

JIBroKkymine cuiibl ((pakTophl) aHTPOIIOT€HE3a: OUOJIOTHYECKUE, collnanbHble. COOTHOIIEHHE OMOJIOTUYECKUX U COLIMAIbHBIX ()aKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CTaJUM aHTpoIOoreHe3a. PaHHue uenoBekooOpazHble 00e3bsiHbI (IPOKOHCYINBI) U paHHHME MOHTHJIbI — OOIIMe NMPEIKH YelI0BEKOOOpa3HbIX
00€3bsH U JII0JIeil. ABCTpaJIONUTEKH — IBYHOTHE PEKH JItoiei. YenoBek yMelnblii, epBble U3rOTOBIEHUS OpYAUM TpyAa. YenoBek mpsiMOXO IS U TEPBBIH
BBIXOJ Jrofied 3a mpenensl Adpuku. YUenoek relaenbOeprckuil — oOHIMIT MpeloK HEaHJEPTalbCKOTO YEJNOBEKa M 4YelloBeKa pa3syMHOTo. YenoBek
HEaHJIEPTAIbCKUN KaK BHJ JIIOJAEH XOJOJHOTO KiuMara. YenoBek pa3syMHBIA COBPEMEHHOTO THIA, JEHUCOBCKHMI YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npeaenamu Adpuku. [laneorenerrka u majeoreHOMHUKA.

DBOJIIOILUS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIN 0TOOP B MOMYNSIIMIX yeloBeka. MyTalMOHHBIA mpouecc U noaumMopdusm. [NomynsunoHHbie
BOJIHBI, Ipeii( reHoB, MuUrpanus u «3¢HeKkT ocHOBATENs» B MOMYISIHUIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pachl. [lonsitue o pace. bombiine packl: eBporneougHasi (eBpasuiickas), aBCTpajlo-HErpoujHas (SKBaTOpUaIbHAs), MOHIOJIOMIHAS
(a3marcko-aMepHKaHCcKasi). BpeMs M myTu pacceneHHsl uyenoBeka O IiaHere. EQuHCTBO uenoBeueckux pac. HaydHas HecOCTOSTENBHOCTb pacu3Ma.
[Ipucrmoco6aeHHOCTE YeIOBEKa K pa3HbIM YCIIOBHUSM OKpYKaroIIeH cpeapl. Biausiaue reorpaduueckoii cpenpl u apetida reHoB Ha MOPGOJIOTHIO U (PU3HUOJIOTHIO
YeJI0BEKA.

MeXauCUUIUTMHAPHBIE METO bl B (PU3MUECKON (OMOJIOrMuecKoi) aHTPONOJIOrMH. DBOJIIOLMOHHAS AaHTPOMOJIOT Sl U TaJIE0aHTPOIOJIOT |l YEIOBEUECKUX
nomyasauuil. buoconuaneHble Mccae10BaHUs IPUPOABI YesnoBeka. VccienoBanue KO3BOIOLNMHY OMOIOTHYECKOI0 U COLIMAIbHOTO B YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, 5. . Porunckuii, M. M. I'epacumos.

TaGnuue! 1 cxembl: «MeTobl aHTPONOIOTUNY, «I 0JI0BHOM MO3T YyenoBekay, «HenoBekooOpasHble 00e3bsHbD», «CKEJeT yelIoBEKa U CKEJIET IIMMITaH3e»,
«PyauMeHTBI U aTaBU3MBbD», «/[BHXKyIIME CHIIBI aHTPONOreHe3a», «IBOJIOLNOHHOE IPEBO 4YEIOBEKa», «ABCTpanonurek», «UemoBek ymensli», «Heaosek
npsaMoxoaamuiny, «Jleancosckuil uenosexk» «Heannepranbus», «KpoManboHIB», «lIpenku yenoBekay, «OTambl IBOJIIOLMH YEII0OBEKay, «Packl 4emoBeKay.

OO6opynoBaHue: MyJSKM OKaMEHEJIOCTeH, MpeIMEeTOB MaTepuajbHOM KyJabTYphl IPEIKOB 4YeNOBEKa, penpoiykiuuu (¢ororpaduu) kapTuH c
MHU(DOJIOTUYECKUMU 1 OUOJICHCKUMHU CIO’KETaMU IPOUCXOKICHUS YesloBeKa, GoTorpaduu HaXoI0K UICKOTIaeMbIX OCTATKOB YEJIOBEKa, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4eJ0BEeKa U ueperna MMMIIaH3€, MOAEIb KUCTH YeI0BeKa U KUCTH IIMMIIaH3€, MOAEIN TOpCa IIPEIKOB YEJIOBEKA.

JlaGopatopHas padora «/3yueHre ocoOeHHOCTEl CTpOEHHsI CKeleTa YeI0BEKa, CBSI3aHHbIX C MPSMOX0XKICHUEM.

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

Tema 6. JKxo/10rus — HayKa 0 B3AHMOOTHOIICHUSIX OPTAaHU3MOB H HAJIOPTaHN3MEHHBIX CHCTEM C OKPYKaloIel cpenoi
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3apokJeHue 1 pa3BuTue skosoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A. CeBepuoBa, 3. ['ekkensa, A. Tencnu, B. H. Cykauépa. Pa3nenst u
3a/1a4uM 3K0J10ruu. CBsA3b 3KOJIOTHH C JPYTUMU HAyKaMH.

Mertopl 3konoruu. [loneBble HaOMIOAEHNS. DKCIEPUMEHTHI B 3KOJIOTMH: MPUPOAHBIE U JIabopaTopHble. MoenupoBaHie B 3KOJIOTruM. MOHUTOPUHT
OKPYKAFOIIEH CPe/Ibl: TOKATbHBIN, pETHOHATBHBIN U TJI00ATbHBIMH.

3HaueHue 3KOJOrMYECKUX 3HAHWH Ul 4eJoBeKa. DKOJOTMYeCKOe MUPOBO33PEHHE KaK OCHOBA CBs3ed uejoBeuecTBa ¢ npupojoil. dopmupoBaHue
9KOJIOTMUECKOM KYIbTYPhl U SKOJIOTMYECKON rPaMOTHOCTH HACEJIECHHUS.

JdeMoHcTpauuu

[Toptpetsl: A. 'ym6onbar, K. ®. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabnuub! U cxembl: «Pa3nesnsl KkoI0TUN», «MeTo bl SKOJIOTUNY, «CXeMa MOHUTOPUHTA OKPYXKAOIIEH CPEbI».

JladopaTopHas padora «/I3yueHne METOI0OB HKOJIOTHYECKUX HCCIICOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaHUSA

DKoJIorrHYecKue (PaKTophl U 3aKOHOMEPHOCTH UX AecTBUA. Kimaccudukaims sKoJorndeckux GakTopoB: a0HOTHIECKUE, ONOTHIECKHUE, aHTPOTIOT €HHBIE.
OO0mue 3aKOHOMEpPHOCTH JieHcTBUS dKojorudeckux (akropos. IlpaBuno munumyma (K. IlInpenrens, 0. JIuGux). TosnepaHTHOCTb. OBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotuueckue gaktopsl. CBET Kak 3koJorudeckuii paxrop. JlelicTBue pa3HbIX yH4aCTKOB COJTHEYHOTO CIEKTPa HAa OPraHU3Mbl. DKOJIOTHYECKHUE TPYIIIIbI
pacTEeHUI M KUBOTHBIX IO OTHOIIEHUIO K cBeTy. CUrHanbHas poJib cBeTa. POTONEpUOAN3M.

TemmepaTypa kak skojornueckuii pakrop. JleiictBue TemrepaTypsl Ha opraHu3Mbl. [[IOHKHIIOTEpMHBIE U TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBI €
U CTEHOTEPMHBIE OPraHU3MBbI.

BraxxaocTs kak sxosiorunueckuit pakrop. [Ipucrnocobnenns pacTeHn K MoAaepKaHuto BogHoTo O6ananca. Kinaccudukarus pacTeHU 0 OTHOIICHUIO K
Boje. [IpucnocoOiaenust >KUBOTHBIX K M3MEHEHHIO BOJIHOTO PeXKHUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIlIHAsA, [TOYBEHHAs, [NIyOMHHAS MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. OU3NKO-XUMHUYECKHE
0COOEHHOCTH cpefl oouTanus opranu3mMoB. [IpucnocoOaeHust OpraHu3MoB K KU3HU B Pa3HbIX Cpeliax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHe pUTMBbL. CyTOYHbIE ¥ TOJAWYHBIE PUTMBI. [IpHCOCO0IEHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM
YCIIOBUU KU3HU.

XKuznennsie popmel opranu3moB. [lonsarue o xusnennoi popme. Kusnennole GopMbl pacTeHUI: JepeBbs, KyCTAPHUKH, KYCTAPHUUKH, MHOTOJICTHHE
TpaBbl, OJIHOJIETHUE TPaBbl. JKu3HEHHbIE POPMBI )KUBOTHBIX: THIPOOHOHTHL, T€OOHMOHTHI, a9p0OHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue ¢axtopsl. Buabl OMOTHYECKHX B3aMMOJCHCTBUI: KOHKYPEHIIHS, XUITHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, koomeparus,
MyTyalnu3M, KOMMEHcalu3M (KBapTUPAHTCTBO, HaxyieOHn4YecTBO). HeTpoduueckue B3aumoneicTBus (Tonuyeckue, popudeckue, Gpadpuueckue). 3HaueHHe
OMOTHUYECKUX B3aUMOJICHCTBUI AJIs CYILIECTBOBAHUS OPraHU3MOB B cpezie 00uTaHus. [I[pUHIMIT KOHKYPEHTHOT'O UCKIIIOUEHHUS.

JdeMoHcTpanuu
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Tabmuie! 1 cxeMbl: « IKoJorudeckue GakTopb», « CBETOBOH CIIEKTP», « IKOJTOTUIESCKHIE TPYIIIEI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», « T €IUIIOKpOBHBIE
KUBOTHBIEY, «XOJOJHOKPOBHBIC KUBOTHBIEY, «DU3MOJIOTHUYECKUE AANTAIIUU KUBOTHBIX», «Cpeapl OOUTaHUS OPraHu3MOB», «BHOJOTHYECKHE PUTMBI»,
«OKuznennbie Gopmbl pacTeHui», «KusHeHHbIE (JOPMBI JKHBOTHBIX», «IKOCHCTEMA IHUPOKOIUCTBCHHOTO Jiecay, «DKOCHCTEMa XBOWHOTO Jiecay, «llemu
MUATaHUS, «XUIHIYECTBOY, «[lapazutuszmy», «Konkypenuus», «Cumonosy», «Kommencammszmy.

ObopynoBanue: repdbapun pacCTeHUN U KUBOTHBIX, TPUCTIOCOOJICHHBIX K BIMSIHUIO PA3JIMYHBIX IKOJOTUYECKUX (PaKTOPOB, repOdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIUBBIX PACTCHHIA, CBETOJIOOWBBIC, TEHEITIOOWBBIC M TCHEBBIHOCIIMBBIC KOMHATHBIC pPACTEHUS, TepOapuu W KOJUICKIIUU
TEIUIOMIOOMBBIX, 3UMOCTOMKNX, MOPO30yCTOMUMBBIX PAaCTEHUM, Uydyena NTHUI] U 3Bepell, repbapuu pacTeHH, OTHOCSIIMUXCS K TUrpoduraM, Kcepodpuram,
Me30¢uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpeaax, repOapr U KOJJICKIIUA PACTCHUN U KUBOTHBIX,
o0Jaaronux YepTaMu MPHUCTOCOOTICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIIOBHH JKU3HU, repOdapu M KOJUICKIUU PACTECHUN M KUBOTHBIX Pa3IMYHBIX
KU3HEHHBIX (POPM, KOJIJIEKIIUH KUBOTHBIX, YHACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHas pa6ora «BrisBIeHNE TPUCTIOCOOICHHI OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHas pa6ora «BrisiBIeHNE TPUCTIOCOOICHUI OPraHU3MOB K BIIUSIHHIO TEMIIEPATYPHI».

JladopaTopHas pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT OOUTAHUSY.

Tema 8. JKko0J10rus1 BUAOB M NONMYJIALMA

DKOJIOTHUECKHE XapaKTepUCTUKHU Tmomyisiuu. [lomymsuust kak Ouosornyeckas cucrema. Polib HEOTHOPOAHOCTH cpeipl, (pu3ndeckux OapbepoB U
0COOEHHOCTEH OMOJI0THH BUIOB B (GOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYpPHI monysuuidi. OCHOBHbIE MOKa3aTeNn MOMYIISILIUK: YUCIEHHOCTb, TUIOTHOCTD,
BO3PACTHAS U M10JIOBAsk CTPYKTYPA, POKAAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIMSL.

OKoJlornyeckas CTpykTypa nomyssiiuu. OLieHKa YUCIEHHOCTH NOomyisinuu. /[mHampka monmynsiuuu U e€ peryiasuus. bHOTHYeCKMH MOTEHLHAI
nonyssanui. MoenupoBane AMHAMUKY nomnyssauuu. Kpuble pocta yncineHHOCTH nonynsiiuu. Kprsbsle BbKUBaHMS. Perymnsanus 4ucaeHHOCTH MO JISIUNI:
poJib (haKTOPOB, 3aBUCAIINX U HE 3aBUCSIINX OT INIOTHOCTU. DKOJIOTHYECKUe cTpaTeruu BUaoB (I- u K-ctparerun).

[TonsaTue 06 3KoOrMUecKoit HuIIe Buaa. Mectoobutanue. MHOromepHasi MOJeIb dKojgorndeckoi Humm k.M. XaTanHcona. Pazmepsl 2K0JIOTHYeCKOM
Huu. [loTeHnmanbHas ¥ peaan3oBaHHas HUIIH.

Bun kak cucrema nonysnsuuid. Apeansl BUAOB. BUIbI M UX )KU3HEHHBIE CTPATEIUH. DKOJIOTMUECKHUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEACHUS U MUTPALIMI )KUBOTHBIX. brosornueckre MHBa3UM 4yKEPOJAHBIX BUOB.

JdeMoHcTpanun

IToptper: Jdx. Y. XaTunuHCOH.

Tabmuipl 1 cxembl: «IKOJIOTHYECKHE XapaKTepUCTHKU Momymsuumn», «lIpocTpaHcTBeHHass CTpyKTypa MOMyasuuu», «Bo3pacTHble MUpaMuIbl
nonyasauun», «CKOpoCTh 3aCeIeHUs MOBEPXHOCTU 3EMIIM Pa3IMYHBIMU OpraHu3MaMmuy», «Mogenb 3kosiorndeckoit Humu [Lx. Y. XatunHcoHay.

Ob6opynoBanue: repOapuu pacTeHUM, KOJIJIEKIIUHU KUBOTHBIX.

JlaGopaTopnas pa6ora «I[IpucnocobneHus: ceMsiH paCTeHUI K pacceIeHUIO.

Tema 9. Iko0J10THA CO001IECTB. IKOJIOTNYECKHE CHCTEMBI.
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CoobmecTBa opranu3MoB. brorienos u ero ctpykrypa. CBsizu MEX/y OpraHu3MamMu B OHOIICHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIIMOHAIBHBIE OJOKH OPraHU3MOB B SKOCUCTEME: IPOAYLIEHTbI, KOHCYMEHTBI, pEIyLEHTHI.
Tpoduueckue yposau. Tpoduueckue nenu u cetn. AOnornyeckue 6;10ku 3kocucTeM. [10uBbI 1 Ikl B 9KOcHcTeMax. KpyroBopoT BemecTB ¥ HOTOK SHEPTHH
B 9KOCHUCTEME.

OcHOBHBIE TIOKa3aTeNN YKOCUCTEMBI. bromacca 1 mpoayKIiusi. DKOJOTHYECKUE MMPAMUIBI YMCell, OMOMACChl U SHEPTHH.

Hunamuka sxocucmem. Kamacmpoguuecxue nepecmpotixu. @nykmyayuu. HanpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IIECTB — cyKiieccun. [lepBruuHbIe
Y BTOPUYHBIE CYKIIECCHH U UX TPUYMHBI. AHTPOIIOTEHHBIE BO3JCUCTBHS Ha cyKieccuu. KimMakcHoe coodmiectBo. buopaznoobpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[TpupogHBIE SKOCUCTEMBL. JKOCUCHEMbL 03ED U PEK. DKOCUCMEMbL MOPEl U OKeaHo8. IKocucmembl MyHOp, 1€c08, Cmenel, nyCmbvlHb.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATpOdKocHCcTeEMA. ATPOIIEHO3. Pa3innyust MeX Iy aHTPOTIOT€HHBIMU M TPUPOTHBIMH SKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u ¢ayna. CuHaHTponu3anus ropojackoi gaynsl. buonorndeckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

3akoHOMEepHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B JKOcHUCTeMax. Poib Kackaonoco 3ggexkma u 6ud08-30Uupukamopos
(kn1t0uesblx 6u008) 6 ynkyuonuposanuu sxocucmem. llepeHOC SHEPrUM U BEIIECTB MEXKIY CMEXKHBIMU IKOCHCTEMaMHU. YCTOMYHMBOCTH OPIraHH3MOB,
MOTIYJISIITUI M DKOCHUCTEM B YCIIOBHSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JICHCTBUIA.

Mexanusmbl 6030elicmeus 3a2pA3HeHUN PA3HbIX MUNO08 HA CYOOP2AHUBMEHHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBYL
9KONI02UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10JI0Tusl MOHUTOPUHIa €CTECTBEHHBIX U AaHTPOIIOI€HHBIX 3KOCUCTEM.

JdemoHcTpauuu

[Toptper: A. [Ix. Tencnu.

Tabnuue! u cxembl: «CTpyKkTypa OHOLIEHO3a», «DKOCUCTEMA IINPOKOJIUCTBEHHOTO Jieca», « DIKOCHCcTEMa XBOMHOTO Jieca», « DyHKIMOHATIbHbIE IPYIIIIbI
OpraHu3MoB B 3KocucTeMe», «KpyroBopot BemiecTB B 3kocucteMe», «llenmu nutanus (macrOMiHas, AETpUTHAsS)», «DKOJOTMYecKas MUpamMHlia YUcem»,
«OKoJor1uecKas nupamuia bnomaccol», « JKoJorndeckas nupamuaa sHepruny», «O0pasosanue 0osotay, «IlepBuunas cykueccus», «BoccranoBieHue neca
IocJIe MoXKapay, «IKOCUCTEMA 03epay, «ATPOLIEHO3», «KpyroBopoT BELIECTB U MOTOK SHEPTUU B arpolieHo3e», «IIpumepsl ypObosKocucTem».

Ob6opynoBanue: repOaprun pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yydena NTHIL U 3Bepeil, repOapuu KyJlbTypHBIX U JUKOPACTYLIUX PACTEHUH, aKBapUyM
KaK MOJIEJIb 3KOCUCTEMBI.

IIpakTuueckas padora «3yuenue u onucanue ypoo3KOCHUCTEMBD».

JlaGopatopHas padora «/3yueHue pa3sHO0Opa3ust MEIKUX OYBEHHBIX YIEHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX».

JKCKypeus «IKCKypcHs B THIIMYHBIN OnoreoleHo3 (B 1yOpaBy, Oepe3HsiK, eIbHUK, Ha CyXOOJIbHBIN UM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

JKCKypeust «IKCKYpCHs B arpo3KOCHCTEMY (Ha MOJIe UM B TEINIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodanpHas IKocucTeMa
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buocdepa — obmennanerapuas 060104ka 3eMiTu, TJIe CYIIECTBYET WU CYIIECTBOBANA )KM3Hb. PazBuTue mpencraieHuii o Ouocdepe B Tpynax 3. 3rocca.
Yuenue B. U. Bepranckoro o 6uochepe. Ob6nactu 6uocdepst u e€ cocras. JKupoe BeniecTBo 6rochepsl U ero GyHKIUU.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdepbl. OcobeHHOCTH OMOC(hEphl Kak TI00aIbHON 3KocucTeMbl. J[MHAMUYeckoe paBHOBecue B Oumocdepe.
KpyroBopoTs! BemecTB 1 OMOTEOXMMHUYECKIE UKL (YIiIepo/ia, a30Ta). PUTMHUYHOCTS siBIeHH B Onocdepe.

3onanbHOCTh OuMochepsl. IlonsTrne o Ouome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA, XBOWHBIC JieCa, CMEIIaHHBIC M IIUPOKOJMCTBEHHBIC JIeCa, CTEIH,
CaBaHHBI, TyCTHIHU, TPOITUYECKHUE JIeCa, BRICOKOTOPhs. Kimmar, pacTUTENbHBIN U )KUBOTHBIH MUP OMOMOB CYIITH.

Crpykrypa v QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOIO MOTEHIINANa U OMOCc(EepHBIX PYHKINM.

JdeMoHcTpauuu

[Toptpertsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmuub! u cxemsl: «I'eochepsr 3emnny», «KpyroBopot azorta B npupoae», «kKpyroBopot yriaeposa B npupojie», «KpyroBopor Kuciopoa B mpupoe,
«Kpyrosopor Boael B mnpupone», «OcHOBHble OuOMbI cymmn», «Knumarnyeckue mosca 3emnn», «Tynapa», «Taiiray, «CmemanHbIl Jecy,
«[IInpokosucTBeHHBbIN JIec», «CTtenby, «CaBanHay, «[lycTeiHgy, « Tponudecknii gecy.

ObopynoBanue: repbapun pacTeHU pa3HBIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YesroBek ¥ OKpYy:KaoIias cpeaa

DKOJIOTHYECKHE KPU3UCHI M MX MpUUYMHBI. Bo3neiicTBue denmoBeka Ha Omocdepy. 3arps3HeHHE BO3AYIIHOW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOJIHOM cpenbl. OxpaHa BOOHBIX pecypcoB. Pa3pyienue nouBbl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpOIIOT€HHOE BO3/ICUCTBUE HA PACTUTENIBHBIN W JKUBOTHBIM MHUp. OXpaHa PacTUTEIBHOTO U KMBOTHOTO MHUpa. OCHOBHBIE MPUHIUIIBI OXPAHbI
npuposl. Kpacasie kauru. Oco6o oxpansemsie pupoaasie Tepputopuu (OOIIT). borannueckue caabl U 300JI0TMYECKUE TTAPKH.

OcCHOBHbBIE MPUHIUIBI YCTOMYMBOTO Pa3BUTHs YeOBEYECTBA M MPUPOJbL. PalroHanibHOE NMPUPOAOIONIB30BAHUE M COXPAaHEHHE OHOJOTHYECKOrO
pasznooOpasus 3emiin. O01IKE 3aKOHOMEPHOCTH TTI00ATbHBIX SKOJOTHYECKHX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €T0 BEPOSTHBIC MOCIEACTBHS.

Pa3BuTHe METOIOB MOHHTOPHMHIA Pa3BUTHUSl OMACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmuvie ucciedosanus nepexooa kK pecypcocbepezaioueli u
KOHKYPeHmMOocnocobHotl snepeemuxe. buonocuueckoe pasnoobpaszue u b6uopecypcol. Hayuonanvusie uHghopmayuonusie cucmemsl, obecneyugaroujue 0ocmyn
K uHgopmayuu no cocmosiHuio omoenvbHulx 6udos u sxocucmem. OCHOBbL dKOpeadbuIUmayuu 3K0CUcmem u cnocobos OopvOvLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHwvIX IKOCUCTNEM.

JdeMoHcTpanun

Tabnuis! u cxembl: «3arpsasHeHure atMochepbl», «3arps3HeHue ruapocheps», «3arps3Henue nouBb, «llapHukoBbit addexT, «Ocobo oxpaHseMbie
MIPUPOIHBIE TEPPUTOPUNY, «MOJENN YIIPABISIEMOTO MUPAY.

Ob6opynosanue: GoTorpaduu 0XpaHsIeMbIX pacTeHHH 1 KUBOTHBIX KpacHoii kauru Poccuiickoit denepanuu, KpacHoi KHUTH peruoHa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE CPE/JHEI'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS OOYYAIOIIMMHUCS IMPOTPAMM CpPEAHEro OoO0miero oOpa3oBaHMS: JIMYHOCTHBIC,
MCTAIPCAMETHBIC U IPECAMCTHBIC.

B cTpykType TUYHOCTHBIX pe3yiIbTaTOB OCBOCHHUS MPOTPaMMBI 1O OHOJIOTHU BBIJACICHBI CIEAYIOIIME COCTABJISIONIME: OCO3HAHUE OOYUaArOIIMMUCS
pOCCHUICKON Tpa’kJaHCKOM MACHTUYHOCTH — FOTOBHOCTU K CaMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU M CaMOOMPENENCHUI0, Hantuyue momugayuy K oOy4eHUIo
OMOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIEHMH JUYHOCTH HAa OCHOBE KIIOYEBBIX LIEHHOCTEM M UCTOPHUYECKUX TPAAULIUNA pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCHb 00YUaIOIUXC PYKOBOJICTBOBATHCS B CBOEH J€ATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKaMH,
MPUCYIIMMH CHUCTEME OHOJIOTUYECKOro OOpa3oBaHMsl, Haluyue npagoCcoO3HAHUs SKOJIOTUYECKOW KYIbTYpbI, CHOCOOHOCMU Ccmasumb UEIH U CTPOUTH
JKU3HCHHBIC IUVIAHBI.

JInyHOCTHEBIE PE3YIbTAaThl OCBOCHUS MMPOTrPaMMEI 110 onoIornu JOCTUT'AKOTCA B €AUHCTBEC yqe6H0171 M BOCIIMTATEIILHOUN JCATCIIBHOCTHU B COOTBETCTBUH C
TPpaaAUIIUOHHBIMHU pOCCHﬁCKHMH COIMMOKYJIBTYPHBIMH, UCTOPUYCCKHUMU U OYXOBHO-HPABCTBCHHBIMU IECHHOCTAMU, IMPUHATBIMU B 06HI€CTB€ ImpaBuJIaMHu U
HOpPMaMH TIOBEJIEHUS M CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHMS, CAaMOBOCTIMTAHHUS W CAMOPA3BHUTHS, PAa3BUTHUsI BHYTPEHHEW TMO3UIMU JUYHOCTH,
MaTPUOTHU3MA W YBAXKEHUS K 3aKOHY M TPABOIMOPANKY, UEIOBEKY TpyAa U CTaplieMy IOKOJEHHIO, B3aUMHOIO YBa)KCHMs, OEpEKHOTO OTHOIIEHHUS K
KyJbTYPHOMY HACJEIUIO U TPAAUIMSIM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoi @enepanunu, Npupojie U OKPYKarollen cpee.

JInuHOCTHBIE pe3ylbTaThl OCBOEGHMSI YydeOHoro mnpeamera «buonorus» MOKHBI OTpaXkaTh TOTOBHOCTH U CIOCOOHOCTh OOydaroUIuXcs
PYKOBOJCTBOBAThCSA C(HOPMUPOBAHHOW BHYTPEHHEH MO3WUIMEH JTUYHOCTH, CHCTEMOM IICHHOCTHBIX OPHUEHTAIIMH, TO3UTHUBHBIX BHYTPECHHUX YOCKICHH M,
COOTBETCTBYIOIIUX TPAJIUIUOHHBIM IIEHHOCTSIM POCCUIMCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIBITA U OTbITA JIEATEILHOCTH B MPOIECCE peaTu3alun
OCHOBHBIX HalpaBJIEHUI BOCIIUTATEILHOM 1€ATEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpasKIaHCKOro BOCIMTAHUS:

c(OpMUPOBAHHOCTH IPAKIAHCKOM MO3UIIMU 00yJarolerocs Kak akTHBHOTO U OTBETCTBEHHOTO YJI€HAa POCCUICKOTO OOIIEeCTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPUYECKOH JESITENLHOCTH MPU CO3AAHUU YU€OHBIX MIPOEKTOB, PEIICHUN YUYEeOHBIX U MMO3HABATENbHBIX 33/1a4, BHIMOJTHEHUN
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OIpPENEsATh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATH e€;

YMEHHME YYHUTHIBATh B CBOUX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHMBHOTO B3aWMOJIEHCTBUS JIOACH C Pa3HBIMHU YOEKJCHUSMHU, KYIbTYPHBIMU
[EHHOCTSMHU U COLIMATbHBIM MOJOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHMSI Y4€OHBIX, TTO3HABATENbHBIX M HCCIENOBATENbCKUX 3a7ad, YBOXUTEIHLHOTO
OTHOIICHHSI K MHEHHUIO OTIMIOHEHTOB MPHU 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJEPIKAHUS;
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TOTOBHOCTb K T'YMaHUTapPHOM U BOJOHTEPCKOM IEATEIIBHOCTH;

2) NnaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTH POCCUICKON TPayKAAHCKOHN NACHTHYHOCTH, ATPUOTU3MA, YBAKEHHS K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH mepes Po muHOH,
rOpIOCTH 3a CBOM Kpal, CBOIO PoauHy, CBOM S3BIK U KYJIBTYPY, IPOIUIOE U HACTOSIIEE MHOITOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHUE K IPUPOJHOMY HACIIEIUIO M IIAaMATHUKAM IPUPOBI, TOCTHKEHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUX, TPYAE;

CIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHMCKHMX YYEHBIX B CTAHOBIICHHE M PAa3BUTHE OWOJIOTHH, MOHMMAHUS 3HAYEHUS OMOJIOTUU B MO3HAHWU 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOI0 OOIIECTBA;

ujeiHas yoexaEHHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAaHMWE JYXOBHBIX LIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh Ha MOPaJIbHO -HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJIUTEISIM, CO3/IaHUI0 CEMBH Ha OCHOBE OCO3HAHHOIO MPHUHATHS IEHHOCTEN CEMEWHOMN KU3HHU B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIIEHUE MPOSBIIATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) pusnveckoro BocnuTaHus, (OPMHUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIIMOHAJILHOIO 0JIATOMOJIY Y :

MOHMMAaHWEe W peaju3anus 370poBOro u Oe3omacHoro oOpa3a >XKH3HH (30pOBOE MUTaHUE, COOJIOJCHHE TUTMEHWYECKHMX IPaBHI U HOPM,
cOaaHCUpPOBAaHHBIM PEKUM 3aHATUN M OTIbIXa, peryispHas (u3anyeckas aKTHBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHUS K
coOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHUMAaHKEe EHHOCTU MPABUJI UHAUBH/IyaIbHOTO U KOJUIEKTUBHOTO OE30MaCHOTO MOBEACHHS B CUTYAIUsIX, YTPOKAIOIIKUX 30POBbIO U KU3HU JIIOJICH;

OCO3HaHHWE MOCIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH TEXHOJNOTUYECKOM W COIMAIbHON HaMpaBlIEHHOCTH, CIIOCOOHOCTh HWHHUIIMMPOBATh, IUIAHUPOBATH H
CaMOCTOSITENIBHO BBITIOJIHATH TaKylO AESITEIbHOCTD;

MHTEpEC K pa3iudHbIM cepam npodecCHOHaTbHON AesITeNFHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN BHIOOp OyayIiel mpodeccuu U peaan30BbIBATh
cOOCTBEHHBIC KU3HEHHBIC TIIaHBbI;
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TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMA:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOMICHUE K MPUPO/IE KaK UICTOYHUKY KU3HU Ha 3eMIie, OCHOBE €€ CyIIeCTBOBAHUS;

TIOBBIIICHUE YPOBHS 3KOJOTMYECKOW KYJBTYPBI: MPUOOPETEHHE OIBITa IUIAHUPOBAHHUS TMOCTYNKOB M OIICHKH WX BO3MOJKHBIX IOCIEACTBUH IS
OKpYKaroILEen Cpeibl;

0CO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BaTh MpUOOpeTaeMple TPH W3YyYCHWH OMOJIOTHUH 3HAHWS W YMEHHUS NPU PEUICHHH IMPOOJIEM, CBSI3aHHBIX C PAalMOHAIBHBIM
MIPUPOIOTIOIIE30BaHUEM (COOTIOIEHIE TTPABHJI TOBEICHHS B TIPUPOJIC, HAITPABIICHHBIX HA COXpAaHEHNE PAaBHOBECHUS B SKOCHCTEMAX, OXPaHy BUIOB, SKOCHCTEM,
orocdepsl);

aKTHUBHOE HETPHUATHE NEHCTBUH, NMPUHOCAIINX BPel OKPYKaIOIIed NMPUPOIHOHN cpele, yMEHHE MPOTHO3UPOBATh HEOIAroNnpHATHBIE SKOJIOTHYECKHE
MOCIIE/ICTBUS MPEANTPUHUMACMBIX ACHCTBUI U IPEAOTBPALIATh UX;

HAJIMYHE PA3BUTOTO DSKOJOTUYECKOTO MBINIICHHUS, JKOJOTUYECKON KYIBTYpBI, OIBITAa JEATEIFHOCTH DSKOJOTUYECKON HAaNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI MMH B TIO3HABATEIIbHOW, KOMMYHHKATHBHOW W COIMAJIbHON MpPAaKTHKE, TOTOBHOCTH K YYacCTHIO B TIPAKTHYECKOW AEATEIEHOCTH
HKOJIOTUIECKOH HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM U OOIIECTBEHHOM NpPaKTHKH, OCHOBAaHHOTO Ha
JMAJIore KyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpPILEHCTBOBAHHE A3BIKOBON M YUTATEIILCKOM KyJIbTYphl KaK CPEJCTBA B3aUMOACHCTBHSI MEXTy JIFOJbMU M NMO3HAHUS MUDPA;

NIOHMMaHHUE cleU(pUKN OMOJIOTMM KaK HAayKH, OCO3HaHUA €€ pojid B ()OPMHUPOBAHMHU PALUOHAIBHOTO HAyYHOI'O MBIIUIEHUS, CO3JAHUU IEI0OCTHOIO
IIPEJCTaBICHNUS 00 OKpYXKaroIeM MHUpE KaK O €JUHCTBE IPUPOJbI, YEJIOBEKA U OOIIECTBA, B IO3HAHUU IPUPOHBIX 3aKOHOMEPHOCTEH U pelIeHnd IpolieM
COXpaHEeHHUs IPUPOJHOTO PAaBHOBECHS;

yOexI€HHOCTh B 3HAYMMOCTU OMOJIOTMM JJs1 COBPEMEHHOM LMBMIM3AaLMU: OOECIEYeHHs HOBOI'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/aHUE
NEPCHEKTUBHBIX OMOTEXHOJIOT MM, CIIOCOOHBIX pellaTh pecypcHbIe MPOOIEMbl Pa3BUTHS YEJI0BEUYECTBA, IOUCKA IMyTEeH BbIX0/A U3 INI00aTbHBIX 3KOJIOTHYECKUX
po6ieM u obecrieyeHus epexoia K ycTOMUMBOMY pa3BUTHIO, pallMOHAILHOMY MCII0JIb30BaHUIO IPUPOHBIX PECYPCOB U (JOPMHUPOBAHUIO HOBBIX CTAH/IapTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOIMYECKMX 3HAHMH B II€JAX IOBBINICHUs OOIIeH KyJIbTYpbl, €CTECTBEHHO-HAyYHONH I'DPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIIMOHAJIBHOW I'PaMOTHOCTH 00yyaromuxcs, GopMUPyeMOi IpH U3y4eHUH OMOJIOTUH;

MOHMMaHHE CYLTHOCTH METOJIOB NMO3HAHUS, UCIOJIb3yEMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH UCIIOJIb30BaTh NMOJy4YaeMble 3HAHUA JUI aHAJIN3a U
0OBSICHEHUS SABJICHUIN OKpPYXAIOIEro MUpPa U MPOUCXO SIIUX B HEM M3MEHEHHH, yMeHHe JielaTh 000CHOBAHHbIE 3aKIIOUEHHsI HA OCHOBE HayYHBIX ()aKTOB U
UMEIOIINXCS JAHHBIX C LENbIO MOJyYeHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO MCIIOJIB30BaTh OMOJIOTUYECKHE 3HAHUS /TS peIlIeHHs! TPO0JIeM B pealibHbIX KU3HEHHBIX CUTYalUsX;
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OCO3HaHUE LIEHHOCTU HAY4YHOU JEATEIIBHOCTH, TOTOBHOCTH OCYIIECTBISATH IPOEKTHYIO M HCCIIEI0BATEIBCKYIO ACSATEIBHOCTh MHIAMBUIYAJIbHO U B
IpyIIe;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CamMOOOpa30BaHUIO, K AKTHBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUHM 1O OWOJIOTHU B
COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS YIeOHOTO mpeaMeTa «bromorusyy BKIIIOYArOT: 3HAYMMBIE U (GOPMHUPOBAHUS MUPOBO33PEHHS 00yUarOI UXCs
MEXTUCIUIITMHAPHBIE (MEXITPEIMETHBIC) 00IIeHaAyIHbIe TIOHATHUS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHenu(UKy METOJIOB TO3HAH M,
WCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SIBJICHHUE, MPOIECC, CUCTeMa, HAYUHBIH (AaKT, MPHUHIUI, THIIOTe3a, 3aKOHOM EPHOCTb, 3aKOH,
Teopusi, UCCIe0BaHNe, HAOIIOICHUE, U3MEPEHHE, DKCIIEPUMEHT W APYrHe); YHUBEpCalIbHbIE ydeOHbIE JEHCTBHs (NIO3HABATENbHBIC, KOMMYHUKAaTHBHBIC,
perynatuBHble), obecneunBatomye GopMupoBaHue (GYHKIMOHAIBHOW TPAMOTHOCTH U COLMAIBHOM KOMIIETEHIIMM OOydaroluxcs; CHOCOOHOCTh
00yJaromuxcst UCTOIB30BaTh OCBOSHHBIE MEXIUCIUILUTHHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC NEWCTBUS B MO3HABATEIHHOUN U
COIIMAIBHON MTPAKTHKE.

B pesynprate wu3ydeHuss OMOJOTMHM Ha YpPOBHE CpemHero oOmiero oOpa3oBaHus y oOydaromierocss OyayT chOpMHUPOBaHBI IO3HABATEIIbHBIE
yYHHUBEpCajbHble y4eOHbIE NEHCTBUS, KOMMYHHKAaTHUBHBIE YHHUBEpCalbHbIE Y4eOHBbIE ICHCTBHS, PETYIATUBHBIE YHHUBEpCalbHbIE YydeOHble IeHCTBUS,
COBMECTHAS IS TEIIbHOCTb.

MetanpeaMeTHbIe pe3ynbTaTbl OCBOSHUS POTPAMMbI CPETHET0 00IIero 00pa3oBaHus JOKHBI OTPAXKaTh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYIHPOBATH U aKTYaIU3UPOBATh MPOOIIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

MCII0JIb30BATh MPU OCBOCHHUM 3HAHHI MPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHalu3a, CHHTE3a, CpaBHEHUS, KiIacCuPUKaui, 0000IIeH s ), PACKPhIBATH
CMBICTT OMOJIOTMYECKUX MOHATHUH (BBIACNATh UX XapaKTepHbIC IPU3HAKH, YCTAHABIMBATD CBSI3H C IPYTMMHU MOHATUIMHU);

OTIPEENATh IeNIU ACITeIbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU UX JOCTHXKEHHUS, COOTHOCUTD PE3YyJIbTaThl AEATEIHLHOCTHU C MOCTABICHHBIMH LIETISMHU;

WCI0JIb30BaTh OMOJIOTUYECKHE MOHITHS sl 00bSICHEHUS (DAaKTOB U SIBJICHUI KUBOU MTPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIEC, NE€AYKTUBHbIEC, 10 aHAJIOTHUH), BBIABISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B pacCMATPUBAEMBIX
SIBIICHUAX, (OPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATh CXeMHO-MO/IETIbHBIE CPE/ICTBA /IS IPE/ICTABIICHUS CYILIECTBEHHBIX CBSA3EH M OTHOLIEHUH B M3y4aeMbIX OMOJIOIMYECKHX O0OBEKTaX, a TaKxKe
MIPOTHUBOPEUUIl pa3HOTO POJIA, BHISBICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX HICTOUHUKAX;

pa3pabaTbIBaTh IJIaH pelIeHns IpoOIeMbl ¢ yIETOM aHaIM3a UMEIOIIKUXCS MaTepUaIbHBIX U HEMaTepUalIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JICSTEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YAbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUHN 1S TENbHOCTH;
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KOOPJIMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHAX PeaIbHOTO, BUPTYAITBHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBHSI,

pa3BHBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBUS:

BJIAJIETh HABBIKAMHM Y4€OHO-HUCCIEAOBATEIHCKON U MPOEKTHOM ACSITEIBHOCTH, HABBIKAMH pa3peuieHus mpoodiieM, COCOOHOCThIO U TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHHS MPAKTUUECKUX 3a/1a4, TPUMEHEHHUIO PA3IMYHbIX METOI0B ITO3HAHUS;

WCII0JIb30BATh Pa3JIMYHbIC BUJBI ICATEIHPHOCTH IO TOJYYCHHIO HOBOTO 3HAHWS, €0 MHTEPIPETAINH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YICOHBIX
CUTYaIMsIX, B TOM YHCJIE NPU CO3JaHUU YUEOHBIX U COIIMAIBHBIX MPOEKTOB;

(hopMupOBaTh HAYYHBIM THUIT MBITIUICHHS, BJIaJIETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMH U METOJIAMU;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a1aUl B 00pa30BaTEIIbHON JEATEIHHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTYaJU3UPOBATh 3a/1a4y, BBIIBUTATh THIOTE3Y €€ PEIICHHS, HaXOAUTh apryMEHTHI JJIs JOKa3aTeIhCTBa
CBOUX YTBEPKICHHH, 3a71aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATH MOJYYEHHBIE B XOJIE PEIICHUS 3a/1a4l Pe3yJbTaThl, KpUTHYECKH OI[EHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIHsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH LIeJICHATIPABICHHBIN MMOUCK IEPEHOCA CPEJICTB U CITOCOO0B JIEHCTBHSI B MPO(HEeCCHOHATBHYIO CPEy;

YMETh MEPEHOCUTDH 3HAHUA B TO3HABATENIBHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

yYMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€U, TIpeUIaraTh OPUTMHAIbHbIE MTOJXO0AbI M PEIICHUs, CTaBUTh MPOOIeMbl U 331a4H, TOMYCKAIOIMe allbTepHATUBHBIE PEIIICHHUSL.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OPMALIUU (TEKCTE Y4eOHOTO OCOOUS], HAyYHO-TIOMYJIAPHON JTUTepaType, OMOJIOTUYECKUX CIIOBAPSIX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHanu3upoBaTh MHMOPMALUIO Pa3NUYHBIX BUIOB U (POPM MpECTaBIICHUS, KPUTHUYECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3aMpoChl U NPUMEHATh Pa3IUYHbIE METOJbI MPU MOUCKE U 0TOOpE Onosiornyeckoil nHbopManuu, HEOOXOAUMON ISl BBIIOTHEHUS
y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIONb30BaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA, COBEpPUICHCTBOBATH KYIbTYPY AKTHBHOTO HUCHOJIb30BaHUS
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIIbHYIO POpMY IpeicTaBiIeHHs OMOIOrnuecKoi HHPOpMaIiK (CXeMbl, TpaQUKu, AUarpaMMBbl, TaOJIULbI, PUCYHKU U
Apyroe);

WCIIOJIb30BaTh HAYYHBIA $I3bIK B KauecTBE CpeIACTBa Mpu paboTe ¢ Ouonormyeckord uHpoOpMaIueil: NpUMEHATh XUMHUYECKue, (U3NYecKHe H
MaTeMaTH4eCKUe 3HAaKU W CHMBOJBI, (QOpMynbl, a0OpeBUaTypy, HOMEHKIATYpy, HCIOIB30BaTh U MPE0OpPa30OBHIBATh 3HAKOBO-CHMBOJIHMYECKHE CPEICTBA
HarJIsAHOCTH;
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BJIQJICTh HABBIKAMH PACIIO3HABAHMSA U 3AIUTH HHYOPMAIH, HHPOPMALMOHHOM O€30MaCHOCTH JTMYHOCTH.

OgJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o61enmue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cepax KU3HU, aKTHBHO Y4acTBOBATh B IMAJIOTE WJIM JUCKYCCHUU TIO CYIIECTBY 0OCYKJaeMOi TeMbl (yMEHHE
3aJ1aBaTh BOIIPOCHI, BBICKA3bIBATh CYX/JICHUSI OTHOCUTEIILHO BBHITIOJHEHHUS MPEUIaraeéMoi 3a/1auu, yIUThIBATh HHTEPECH U COTTIACOBAHHOCTH TTO3U U APYrUX
YYaCTHHUKOB JIHAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HEBEpOAIbHBIE CPEICTBA OOIICHNUS, TOHUMATh 3HAYSHHE COIMAJIBbHBIX 3HAKOB, PEANOCHUIOK BOSHUKHOBEHUSI KOH(IIMKTHBIX CHTYaIUH,
YMETb CMSTYaTh KOHQIINKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3UYHBIMU CIIOCOOaMU OOIICHUS W B3aWMOJICHCTBHSA, MOHUMATh HAMEPEHUs NPYruX JOACH, MPOSBISATH YBOKUTEIHFHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Gopme popMynupoBaTh CBOU BO3PAKEHNUS;

pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOIb30BaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eSITeIbHOCTh:

MOHAMAaTh M HCIOJH30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAJIBbHOW pabOTHI MPH pEIIeHHH OHOJIOTHYECKOH MpoOieMbl, 000CHOBBIBATH
HE00X0IMMOCTh IPUMEHEHHS TPYIIIOBEIX ()OPM B3aMMOACHUCTBHS IIPH PEIICHUH YIeOHOW 33a1auH;

BEIOMPATh TEMAaTHUKYy M METOJIbI COBMECTHBIX IEMCTBUH C Y4ETOM OOIIMX HHTEPECOB U BOZMOYKHOCTEH KaXKJOTO YIeHA KOJIJICKTHBA;

IPUHUMATh LEJIN COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh M KOOPJAMHUPOBATH NEHCTBUSA MO €€ IOCTHKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacrpenesaTh POt ¢ yu€TOM MHEHUH yJaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBAaTh KAYECTBO CBOET0 BKJIAJa U KaXI0T0 yJaCTHUKA KOMaH bl B OOIIUI pe3ysbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

IIpe/UIaraTth HOBbIE IPOEKTHI, OLEHUBATh UAEHU C MO3UIIMKA HOBU3HBI, ODUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATErMUECKOE TIOBEJICHUE B PA3IMUHBIX CUTYALUAX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHU LIUATUBHBIM.

OsJiajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

HCIOJIb30BaTh OUOJIOTHYECKNE 3HAHUS JJIS BBISBICHUS IPOOJIEM U MX PEIICHUS B )KU3HEHHbBIX U YU€OHBIX CUTYaIMSIX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€IE€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX JACUCTBHUSAX U MOCTYIKAX 110 OTHOLIEHHIO K )KMBOI MPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIISATh I03HABATEIbHYIO JESITEIbHOCTb, BBISABIATH MPOOJIEMBbI, CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3a/aud B
00pa3oBaTeNIbHON AEATEIbHOCTU U dKU3HEHHBIX CUTYaLUsAX;

CaMOCTOSITEJIBHO COCTABIISATh IUIAH PEIIEHUs POOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPENOYTEeHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIupATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPENOUTCHUN];

Jie7aTh OCO3HAHHBIN BBIOOD, aprYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
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OLICHUBATh MIPHOOPETEHHBIN OTIBIT;

cocoOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO ITUPOKON APYIUIIMUA B PA3HBIX 00JACTSIX 3HAHUHN, MOCTOSHHO MOBBIIIATH CBOW 00pa3oBaTeIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM;

BJIQJICTh HABBIKAMH MO3HABATEIBHON Pe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHIA U MBICIUTEIBHBIX MTPOIIECCOB, UX PE3YIHTATOB U OCHOB aHUIA,
HCI0JIb30BaTh MPUEMBI peiieKcuu Ui OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMAaTh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MIPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YesloBeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ynbTaThl OCBOEHMs cojepxkaHus ydeOHoro mpeamera «buosorus» Ha yriyOJa€HHOM YpOBHE OPUEHTHPOBaHbBl Ha OOecreueHHe
npoduIbHOr0 00ydeHus1 oOydaromuxcs onosorun. OHU BKITIOYAIOT: crienu(uueckue it OMOJIOTHH HAyYHbIE 3HAHUS, YMEHHS W CIOCOOBI JCHCTBUN TIO
OCBOEHMIO, UHTEPIPETALUU U IIPeoOPa30BaHUI0 3HAHUH, BU/bI I€ATEIBLHOCTH 10 MOJYYEHUIO HOBBIX 3HAHUH U UX MPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Ke B PEAJIbHBIX )KM3HEHHBIX CUTyauusx. [IpeaMeTHbie pe3ysbTaThl IPEACTABIEHBI 110 FO1aM U3yYEHUS.

IIpenmetHble pe3ynbTaThl OcBOEHUs yueOHoro npeamera «buonorus» B 10 knacce NOIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTE U POJIM OMOJIOTMU B CUCTEME E€CTECTBEHHBIX HAyK, B (JOPMHUPOBAHUM €CTECTBEHHO-HAY4YHOM KapTHUHBI MHpA, B
MIO3HAHUU 33aKOHOB INPHUPOJBI M PELIEHUH HpoOJeM palMOHAIBLHOIO MPUPOJOINOIL30BaHUS, O BKJIAJE POCCHUMCKUX M 3apyOeKHBIX YyUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIaJIEHHE CUCTEMON OMOJIOrMYECKUX 3HaHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraronue 61MoJIOTH4ecKue TEPMUHBI U MOHTUS (’KU3Hb, KJIETKA, OPTraHU3M,
MeTa00JIu3M, FOMEOCTa3, CaMOperyJsiits, CaMOBOCIIPOU3BEICHHE, HACIIEACTBEHHOCTh, N3MEHUYHBOCTh, POCT U pa3BUTHE), OMOIOTMYECKHE TEOPUH (KJIETOYHAs
teopus T. llIBanna, M. IlIneiinena, P. Bupxosa, xpomocoMmHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenust (H. M. BaBunoBa — o neHTpax MHOrooOpasus
U TIPOUCXOXKJCHUS KyJIbTYPHBIX pacTe€HHil), 3aKOHbI (eIMHOOOpa3Hus MOTOMKOB MNEPBOTO MOKOJEHHS, PaCUICNJIeHHs, YUCTOTHI I'aMeT, HE3aBUCHMOTO
HacnenoBanus ['. MeHiens, TOMOJIOrMYeCKHX pAZOB B HacieCTBeHHON u3mMeHunBocTy H. 1. BaBunosa), mpuHIMIIBI (KOMIIJIEMEHTApPHOCTH);
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BJIaICHUC OCHOBHBIMH MCTOJAaMH HAYYHOI'O IO3HAaHHA, UCIIOJIB3YCMbIX B OHMOJIOTHYECKUX HCCIICA0OBAHUAX KUBBIX 00BEKTOB (OHI/IcaHI/IC, HU3MEPCHUC,
HaOII0/ICHHUE, SKCIIEPUMEHT);

YMCHUC BBIACIATE CYHICCTBCHHBIC ITPU3HAKW: BUPYCOB, KJIICTOK IMMPOKAPUOT U 3YKAPHUOT, O AHOKJIICTOYHBIX 1 MHOTOKJICTOYHBIX OPTraHNU3MOB, B TOM YUCJIC
6aKT€pI/II\/JI, FpI/I6OB, paCTCHHﬁ, JKMBOTHBIX U YCJIOBCKA, CTPOCHHA OPraHOB U CUCTEM OpPraHOB paCTeHHﬁ, JKMUBOTHBIX, YCJIOBCKA, IMTPOLICCCOB KU3HCACATCIIbHOCTH,
MPOTEKAIOIINX B OpPraHU3Max pPacTeHUH, )KMUBOTHBIX M UYEIOBEKa, OMOJIOTUYECKUX IPOLECCOB: 0OMEeHa BemecTB (MeTaboJu3M), MPEeBpaIICHUs] YHEPruH,
Opo>keHHs, aBTOTPO(HOTO M TeTepoTpo(HOTO THUIOB NHUTAaHUSA, (POTOCHMHTE3a W XEMOCHMHTE3a, MHTO3a, MeHo3a, TaMeToreHes3a, 3MOpHOTeHe3a,
MOCTAMOPHOHAIBHOTO PAa3BUTHS, PA3MHOXKEHHUSI, HHIMBUyaIbHOTO Pa3BUTHS OpraHiu3Ma (OHTOT€HEe3a), B3aUMOIEHCTBUS F€HOB, T€TEPO3HCca, HCKYCCTBEHHOIO
oTbOODa;

YMCHHUEC YCTaHABJIMBATHb B3aUMOCBA3U MCKAY OpPraHOMJaMH KJICTKH U HUX q)yHKHI/ISIMI/I, CTPOCHUEM KIICTOK Pa3HbIX TKaHed U ux q)yHKHI/ISIMI/I, MCKIY
OpraHaMH ¥ CUCTEMaMHU OPTraHOB y PACTEHMI, )KUBOTHBIX U YEJIOBEKA U MX (PYHKIUAMHU, MEXKY CUCTEMaMH OPraHOB U UX (PYHKIUAMU, MEXKIY dTarnaMu oOMeHa
BCIICCTB, dTAIlaMHW KJIICTOYHOTO HUKJIA U )KU3HCHHBIX IMUKJIOB OPraHM3MOB, dTallaMn 3M6pI/IOHaJ'H)HOFO Pa3sBUTHA, TCHOTUIIOM H q)eHOTI/IHOM, Q)GHOTI/IHOM u
(dhakTopamu cpepl OOUTaHWS;

YMCHUCEC BBIABIATH OTINYHUTCIBHBIC ITPU3HAKHA )KUBBIX CUCTEM, B TOM YHUCJIC paCTeHHﬁ, JKMBOTHBIX N YCJIOBCKA,

YMCEHHUE HCIOJB30BATh COOTBCTCTBYIOIIUEC apPryMCHTEHI, 6I/IOJ'IOFI/I‘—ICCKyIO TEPMHUHOJIOTUIO U CHUMBOJIMKY JIA OJ0Ka3aTCJIbCTBA pOACTBA OPraHU3MOB
Pa3HBIX CUCTEMATHYCCKUX T'PYIIII;

YMEHHE peliaTth OWOJIOTHYECKUE 3a/laud, BBISABISATH MPHYMHHO-CIICACTBEHHBIE CBSI3M MEXIy HCCIEIYEMBIMH OHOJIOTHYECKUMH IPOIecCCaMu H
SIBIICHUSIMH, JIeIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHHUHU TOJYYCHHBIX PE3YIbTATOB;

YMEHHUE BBITIOTHATE JTA00PAaTOPHBIEC U MTPAKTUYECKUE padOThI, COOI0IATh TTpaBuia Mpu padoTe ¢ y4EOHBIM | JTA00PATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTaTh THIOTE3BI, MPOBEPSITh UX IKCIIEPHUMEHTAIBHBIMU CPEICTBAMH, (GOPMYIUPYS IIEIh MCCICIOBAHUS, aHAIN3UPOBAThH MOJyYCHHBIC
pe3yJIbTaThI U JIaTh BBIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4€OHO-HCCIICA0BATEIILCKOW paboOTe 10 OMOJIOTHH, SKOJIOTUU M MEIUITUHE, TIPOBOMMO# Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB,
Y TYOJIMYHO MPENICTABIIATH TOTyUYEHHBIE PE3YIbTaThl HA YYCHUYCCKUX KOH(DEePEHIUSX;

YMEHHE OIECHHBATh 3TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIICOBaHW B 00JacTH OWOJIOTHM W MEIMIMHBI (KIOHHPOBAaHHE, HCKYCCTBEHHOE
OILIOJIOTBOPEHHE, HAMIPABJICHHOE N3MEHEHUE I'eHOMa M CO3/IaHUe TPAHCTCHHBIX OPraHU3MOB);

YMEHHUE OCYIICCTBIISATh OCO3HAHHBIA BBIOOp Oymymiel MpodecCHOHANbHOW JEATENBHOCTH B O0JIACTH OHOJOTHH, MEIUIMHBI, OHMOTEXHOJOTHH,
BETEPUHAPUH, CEIIbCKOTO XO3SIHCTBA, MUINEBON MPOMBIILICHHOCTH, YIIYOJSTh ITO3HABATEIbHBI WHTEpPEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIICH NMPO(ECCHH U MPOI0JDKEHUE OUOJIOrHUECKOTro 00pa30BaHus B OpPraHU3alUsAX CPETHET0 MPOo(EeCCHOHATFHOTO U BBICIIIEI0 00pa30 BaHusI.

IIpenmeTtHbie pe3ynbTaThl OcBOeHHs yueOHoro npeamera «buonorus» B 11 knacce NOMKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U pOJIM OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HayK, B (OPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
MHUpPa, B TMO3HAaHUU 3aKOHOB TPUPOABI M PEIICHUM HKOJOTMUYECKHX IpOoOJeM 4YeloBeYecTBa, a TaKKe B PELUICHUHM BONPOCOB PAIMOHAIBLHOIO
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MPUPOJIOTIONIF30BAHNSA, U B (POPMHPOBAHUN IIEHHOCTHOTO OTHOLICHHS K MPUPOJE, OOLIECTBY, YENOBEKY, O BKJIAJEC POCCHICKHX M 3apyOekKHBIX yUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BJIaIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpask BKIKOYAET OINPEAEICHUS U IIOHUMAHUE CYLIIHOCTH OCHOBOIOJIATAIONINX OMOJIOTMUECKU X
TEPMUHOB ¥ TIOHATHIA (BU, dKOCHCcTeMa, Onochepa), bnosorndeckue Teopuu (3BoronroHHas reopus U. JlapBrHa, CHHTETHYECKAs! TEOPHSI SBOTIOIUH ), YICHHUS
(A. H. CeBeprioBa — 0 ImyTsIX ¥ HampaBJlieHUsX 3BoJronuu, B.U. Bepraackoro — o 6uocdepe), 3akoHbI (reHeTrndeckoro pasHoBecus [x. Xapau u B. BaitaOepra,
3apojsimeBoro cxoacta K. M. bapa), npaBuna (Munumyma 1O. JIubuxa, sKkoJornyeckod mupamuibl dHEPruM), runotesnl (rumote3a «vupa PHK» V.
I'unGepta);

YMEHHE BJIaJIETh OCHOBHBIMHU METOJAaMH HAy4YHOTO MO3HAHUSA, UCHOJb3YEMbIMU B OMOJIOTMYECKHUX HMCCIETOBAHUIX KUBBIX OOBEKTOB U IKOCHCTEM
(omucanue, U3MepeHue, HalMIIeHNE, SKCIIEPUMEHT), CIIOCOOaMU BBISBJIEHUS U OLIEHKH aHTPOIIOTEHHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIIEIATH CYIIECTBEHHbIE IIPU3HAKU: BUJOB, OMOT€OII€HO30B, SKOCUCTEM U OMocdephl, CTaOUIN3UPYIOLIEro, IBUXKYIIETO U pa3phIBAIOIIErO
€CTECTBEHHOT0 0TOOpa, auIoNaTpu4yecKoro M CHUMIIATPUUYECKOTO BHUA000pa30BaHUs, BIUSHUS JBIKYIIMX CHJI 3BOJIIOLMM Ha TeHO(OHA MOMYJNALNH,
MIPUCIIOCOOIEHHOCTH OPraHU3MOB K cpejie 0OuTaHMs, YepeloOBaHUs HAllpaBJISHHUI SBOJIIOIMH, KPYTOBOPOTa BEIIECTB U OTOKA SHEPIHU B SKOCUCTEMAX;

YMEHHE yCTaHaBJIMBATh B3aMMOCBSI3H MEX/y MPOIECCAMH 3BOJIIOLUH, ABIXKYILIMMU CUJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTaMU Pa3IMYHbIX SKOCUCTEM U
MIPUCTIOCOOICHUSMH K HUM OPTaHU3MOB;

YMEHHE BBISBJISATH OTIUYMUTEIbHBbIE MPU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOJIEHHOCTh BHJOB K cpelne OOMTaHMs, aOMOTHUYECKUX M OHMOTHYECKHX
KOMITOHEHTOB YKOCHCTEM, B3aUMOCBS3EH OpraHU3MOB B COOOIIECTBAX, aHTPOIIOI'€HHBIX U3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIME apTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJOTHI0 U CHUMBOJMKY ISl JOKa3aTelbCTBAa POJACTBA OPraHW3MOB
Pa3HbIX CUCTEMATHYECKUX I'PYII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUsl, EAMHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH COXpaHEHUsI MHOT0o0pa3us
BHJIOB M 9KOCUCTEM KaK yCJIOBHS COCYLIECTBOBAHUS MIPUPObI U YEJIOBEUECTBA;

YMEHHE pelIaTh OHOJIOTMYECKHE 3a/JayM, BBIABISATh NPUYMHHO-CICACTBEHHBIE CBSI3M MEXIY HCCIEIyeMbIMU OHOJIOTMYECKUMU MpPOIECCaMu U
SIBIICHUSIMH, J€JIaTh BBIBOJbI U MPOTHO3bI HA OCHOBAHUU MOJYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBINIOJIHATH Ja00paTOpHBIE U IPAKTUYECKUE PabOThI, COOI0IaTh MpaBuia Mpu paboTe ¢ y4eOHBIM U 1TaO0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh TMIIOTE3bI, TPOBEPATh UX SKCIEPUMEHTAIBHBIMHU CPEICTBaMHU, (QOPMYIHPYs LIeJb HCCIEAOBAHMS, aHAIM3UPOBATh IMOJyUYECHHBIE
pE3yNbTaThl U JIeNaTh BBIBO/IBI,

YMEHHE y4acTBOBATh B yueOHO-HCCIIEI0BATEIbCKON paboTe M0 OMOJIOTHH, SKOJIOTHH U MEIULIMHE, IPOBOIUMON Ha 0a3€ NIKOJBHBIX HAYYHBIX OOIIECTB,
Y yOJIMYHO MPEACTABIATH NOJYyYCHHBIE PE3YIbTaThl HA YIEHUYECKUX KOH(PEPEHIUX;

YMEHHE OLIEHUBATh THIOTE3bl M TEOPHUH O IMPOUCXOKIACHUU JKU3HU, YENOBEKAa M YEJIOBEYECKHX pac, O MPUYMHAX, MOCIEICTBUSAX M CIOoco0ax
IpeJOTBpallleHHs INI00aNbHBIX U3MEHEHUH B Onochepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BbIOOp Oyaymiei mpodeccHoHanbHOW NEsTeIbHOCTH B 007acTH OHMOJIOTUH, SKOJIOTHH, MPUPOIOTIONB30BAHMS,
MEIULMHBI, OMOTEXHOJIOTHH, TICHUXOJIOTMH, BETEpUHAPUHU, CEIIBCKOTO XO3iHCTBa, MUINEBON MPOMBIINIICHHOCTH, YIIIYOJSATh MO3HABAaTEIbHBIM HHTEpEC,

33



HaNpaBJICHHBIA HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Npodeccd U MPOJNODKEHHE OHMOJIOTHYECKOTO OO0pa30oBaHMA B OpPraHMU3ALUSAX CPEIHETo
po(hecCHOHATBFHOTO U BBICIIETO 00pa30BaHuUs.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
1 buonorus kak Hayka
2 JXKuBbIe cHCTEMBI M X W3ydEHHE
3 buonorus kietku 2 0.5
4 XuMHu4YecKasi OpraHu3amus KJICTKA 10 1
5 Crtpoenue u GyHKIIUU KICTKH 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HaCJ'IeI[CTBeHIjI.a}I uHpopmanus u 9 1 05
peanuzanus e€ B KJIETKe
JKU3HEHHBIN IUKII KIIETKA 6 1
Crpoenue u GyHKIIUHA OPraHU3MOB 17 15
10 Pa3MHOkeHNE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — HayKa O HACIEACTBEHHOCTH U 5 05
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 7 1
14 I'eneTuka yenoseka 2 0.5
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15 Cenekuusi OpraHu3MOB 4 1
16 bruoTtexHomorHs U CHHTETHYECKAsE OMOTIOTHS 4
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 13
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHMe pa3iesioB M TeM (uudposbie)
Ne ni/m P Kontpoabubie | IlpakTHyeckue p
NMPOrpamMmmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 3aposkIeHUE W PA3BUTHE BOJIOIMOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTHI
MuKkposBOIIOIUS U €€ Pe3yabTaThI 14 2
MakponsBostonus U €€ pe3yabTaThl 6 1
[IpoucxoxxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHU3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYXarole cpenou
OpranusMmel U cpeia 0OUTaHUS 15
DKOJIOTHS BUJOB U HOITYJISLNI 0.5
DKOJOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 1 0.5
CUCTEMBbI
10 buocdepa — rnobanbHast skocucTemMa 6
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11 Uenosek U OKpyxKarouas cpeaa 6

12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5

IPOBEPSAEMBIE HA EI'3 110 BUOJIOT M TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOM
MMPOI'PAMMBI CPEJHET'O OBLIEI'O OBPA3OBAHUA

Kon
IIpoBepsiemble TPeOOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI 00pa3oBaTe/ibHOW MPOrpaMMbI
NpoBepPsieMoOro
POBEP cpeaHero oouero o0pa3zoBaHus
TpeOOBaHUSA

ChopmupoBaHHOCTh 3HAaHUII O MecTe U poJid OHOJIOTHHM B CHCTEME €CTECTBEHHBIX HayK, B (opMHpOBaHHH
COBPEMEHHOM €CTeCTBEHHOHAyYHOU KapTHHBI MUpPA, B TO3HAHUH 3aKOHOB MPHUPOJIbI U PEIIEHUH KU3HEHHO Ba)KHBIX
1 COLIMAJIBHO-3TUUECKUX, IKOHOMHUYECKUX, IKOJIOTUUECKUX MPOOJIEM YENIOBEUECTBA, a TAKXKE B PEIIEHUHM BOIIPOCOB
palnMoHaIBHOTO MPUPOAOTIONIb30BaHuUs, B POPMUPOBAHUH IEHHOCTHOTO OTHOILIEHUS K IPUPOAE, OOLIECTBY, YETIOBEKY;

0 BKJIAJIC POCCUUCKHUX U 3apyOEIKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHI

BJ'Ia,Z[eHI/Ie CHCTEMOH 3HAHUKW 00 OCHOBHBIX METOAaxX HAy4YHOI'0 II03HaHHWsA, HCIIOJIB3YEMBIX B OMOJOTHYECKUX
HCCICOOBAHUAX XXUBBIX 00BEKTOB U DKOCHUCTEM (oanaHHe, HU3MEPCHUE, TTPOBECACHUE Ha6J'IIo,Z[CHPIﬁ); crocooamu
BBIABJICHHA U OECHKH aHTPOIIOI'€HHBIX W3MCHEHHUI B IIpupoac.

2 VYmenune BBIJIBUI'aTh T'HIIOTE3bI, IIPOBEPATH UX SKCIICPUMCHTAJIBHBIMU CPEACTBAMU, (bOpMyany;I OeJib UCCIICJOBAaHUsA,
AHAJIIM3UPOBATD MMOJIYYCHHBIC PE3YJIbTAThI U JACJIaTh BHIBObI.

BrisiBiieHne 3aBUCHMOCTHU MCXKAY HUCCICAYCMbIMHU BCIUMYUHAMU, 00BsCHEHHE MNOJIYYCHHBIX PE3YyJIbTATOB U

(I)OpMy.]'H/IpOBaHI/Ie BBIBOJOB C UCIIOJIB30BAHUCM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB

YMenue BI1ageTh CUCTEMOM OMOJIOTHYCCKHX 3HaHPII>i, KOTOpas BKJIOYACT: OCHOBOIIOJIArarOImue OMOJIOTHMYECKUE TCPMUHBI

Y TIOHSTUS (3KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BHJI, MOIYJALUS, SKOCHCTEMa, OHOIIEHO3, Oruocdepa; MeTadoIm3M,
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rOMEOCTa3,  KJIECTOUHbIA WMMYHUTET, OWOCHHTE3 Oenka, OWOIOIMMEpBl, JUCKPETHOCTh,  CAMOPEryJIALus,
CaMOBOCIIPOM3BEICHHE, HACIIEACTBEHHOCTD, U3MEHUMBOCTD, SHEPrO3aBUCHUMOCTb, POCT U Pa3BUTHE);

ouosiornueckre teopuu: kietouHas teopus T. IlBanna, M. Illneiinena, P. BupxoBa; KIOHaJIBbHO-CENEKTUBHOTO
nmmynurera II. Opmux, W.JMI. MeunukoBa, XpomMocomMHas Teopus HacinencTtBeHHoctu T. Moprana, 3akoH
3apoapieBoro cxoacrsa K. bapa, sBomtonmonnas teopust Y. JlapuHa, CUHTETHYECKAsl TEOPHsI ABOJIIOLUHU, TEOPHS
anTpornorenesa Y. Jlapsuna; reopusi buoreornenosa B.H. Cykauépa; yuenne H.W. BaBuiioBa o neHTpax MHOTOOOpa3ust
U IPOUCXOXKJCHUSI KyJIbTYPHBIX pacTeHuil, yaenne A.H. CeBepiioBa o myTsX ¥ HaIllpaBJICHUSAX IBOJIIOLNH, yueHue B.1.
Bepnanckoro — o 6uocdepe);

3aKOHBI (€MHO00pa3usi MOTOMKOB IEPBOrO MOKOJEHHS, PACHICIUIEHUS MPU3HAKOB, HE3aBUCUMOIO HAacl€OBaHUS
npusHakoB ['. MeHzens; CUEIIEeHHOTO HACJIEIOBAHUS IMPU3HAKOB M HApYIIEHUs cluemieHus reHoB T. Moprana;
FOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHON n3MenunBoctu H.M. BaBunoBa; renetndeckoro papHoBecus Jx. Xapau u
B. Baiitn6epra; 3apoasimeBoro cxonactsa K. bapa; Onorenerndeckuit 3akon 3. ['ekkens, ©. Mronepa);

MIPUHIIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBuia (Muaumyma tO. JInbuxa, 3K0JIOrHIECKON MUPaMHIBI YHCEI, OMOMACChl U SHEPTHH ),

runoTe3sl (koarepatHoit A.M. Omapuna, nepsudnoro Oymsona J[x. Xonaeiina, mukpocdep C. Dokca, pudo3uma T. Uek)

VYmenune pfiiaTb IOHCKOBBIC OHOJIOTUYECKHE 3aaa4yd; BbIABJIATH MNPHUYUHHO-CICACTBCHHBIC CBA3H MCEXKAY
HCCIIEAYyEMbIMU OHOJIOTHYECKUMU O6’L€KTaMI/I, mpoueccaMu U SBJICHUAMM, JCJIaTbh BbIBOAbI W ITPOTHO3bI HA OCHOBAHHWU
IIOJIYUYCHHBIX PE3YIILTATOB;

COCTAaBJIATh TI'CHOTHUIIMYCCKHUE CXEMBI CKPCIIMBAHUA JId pPa3HbIX THIIOB HACICAOBaHMUA IIPU3HAKOB Y OPIraHHU3MOB,

COCTAaBJATh CXCMbI IICPCHOCA BCIICCTB H OHEPIr'U B OKOCUCTEMAX (I_Iel'II/I IIMTaHuA, ITMIICBBIC CCTI/I)

YMeHue YCTaHaBJIMBATh B3aUMOCBA3U MCKIAY CTPOCHUCM H (bYHKI_[I/IHMI/IZ OPraHouJioB, KJICTOK pPa3HbIX TKaHeﬁ,
opraHaMu U CUCTEMaMH OPIraHOB Y paCTeHI/Iﬁ, JKUBOTHBIX W YCJIOBCKA;, MCKAY STallaMU oOMeHa BCIICCTB, 3TallaMu
KIICTOYHOI'O INUKJIa W JXH3HCHHBIX HIHKJIOB OPraHU3MOB; OJTallaMH 3M6pI/IOHaJ'ILHOFO Pa3BUTHA; TI'CHOTUIIOM H
(I)eHOTI/IHOM, (I)CHOTI/IHOM u q)aKTOpaMI/I CpcabIl O6I/ITaHI/I$I; nmponeccaMu HSBOJJIIONUHN, JABUKYHNIUMU CHUJIAMHA

AHTPOIIOTCHEC3a,; KOMIIOHCHTAMU PA3JINYHLIX 9KOCUCTEM U HpI/ICHOCO6HeHI/I${MI/I K HUM OPraHu3mMoB
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VYMenune BBLICIATH CYIICCTBCHHBIC IPHU3HAKU:

CTPOCHHA BHUPYCOB, KIICTOK IIPOKAPHUOT MU IJYKAPHUOT, OJHOKJICTOYHLIX W MHOI'OKJIICTOYHBIX OpPraHU3MOB, BHUIOB,
OHOTeOIIeHO30B, PKOCUCTEM U OHOCQEpHI; CTPOSHHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUU, >KMBOTHBIX, YEIOBEKA;
IMPOUECCOB KUZHCACATCIBHOCTH, IMMPOTCKAOIINX B OpraHu3Max paCTeHI/If/'I, JKHUBOTHBIX N YCJIOBCKA, 6I/IOJIOFI/I‘ICCKI/IX
mporeccoB: oOMeHa BemecTB (MeTabonu3M), HHGOPMAIUK U MPEBPAIEHHs] SYHEPTUH, OpOKEHHsI, aBTOTPOPHOTO U
reTepoTpoHOr0 THUMOB MHUTaHUS, (OTOCHHTE3a U XEMOCHMHTE3a, MUTO03a, MeH03a, ramMeToreHes3a, sMOpHOreHesa,
MOCTAOMOPHOHAIBHOTO  Pa3BUTHS, PAa3MHOXKEHUS, WHAMBUIYaJIbHOTO Ppa3BUTHS opraHusmMa (OHTOTEHE3a),
B3aMMO/JICHCTBUSI TEHOB, TETEPO3WCa; JCUCTBHHA WCKYCCTBEHHOTO OTOOpa, CTAOMIIU3WPYIOMIETO, IBUXKYIIETO H
Pa3phIBAIOIIETO ECTECTBEHHOTO OTOOpa; auIONaTPUYECKOTO W CHMITATPUYECKOTO BHUI000pa3OBaHMS; BIIHSIHUS
JABMOXKYIIUX CHJI SBOJIIOOWMM Ha FeHO(i)OH,Z[ TIOITYJIALIU U HpI/ICHOCO6J'IeHHOCTI/I OpraHu3sMoOB K CpEac O6I/ITaHI/I5[,

qyepeaoBaHUA HaHpaBHeHI/Iﬁ SBOJIIOLWH,; KPYrOoBOpPOTa BEHICCTB U IIOTOKA SHEPTHUU B OKOCUCTEMAX

ChopmMupoBaHHOCTh YMEHUSI BBIAEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U OIyKapuoT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHWU3MOB, BHJIOB, OMOTEOIICHO30B U 3KOCHUCTEM; OCOOCHHOCTH MPOIIECCOB
oOMeHa BemecTB W MpPEBpAICHHs SHEPTHH B KIETKe, (POTOCHMHTE3a, TUIACTHYECKOTO W IHEPreTHYECKOTro OOMEHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OTUIO0TBOPEHHS, PA3BUTHUS M PA3MHOKCHUSI, UHIMBHIyIbHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), OOpHOBI 3a CyIIECTBOBAaHWE, €CTECTBEHHOrOo o0TOOpa, BUI000pa30BaHHWs, MPHUCIIOCOOICHHOCTH
OPraHu3MOB K cpeJie OOUTaHWsI, BIUSHISI KOMIIOHEHTOB DKOCHUCTEM, aHTPOTIOTC€HHBIX H3MEHEHUH B 9KOCHCTEMAaxX CBOCH

MECTHOCTH, KPYrOBOPOTa BELIECTB U MPEBpAIlleHHs SHEPruu B buocdepe

VYMenne WHCIO0IL30BaTh COOTBETCTBYIOIIUE AapPrymMEHTEI, 6I/IOJ'IOFI/I‘ICCKYIO TEPMHUHOJIOTHIO W CHUMBOJHUKY JId
AO0Ka3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTECMATUYCCKUX I'PYIIIL; B3aUMOCBA3U OPIraHU3MOB U CPCIbL 06I/ITaHI/I$I;
CAUWHCTBA YCIOBCUCCKUX pPac; HCO6XO,I[I/IMOCTI/I 300pOBOIo o6pa3a JKU3HHU, COXPAaHCHUA pa3H006paSI/IH BUOAOB H

9KOCHUCTEM KaK YCJIOBHA COCYHICCTBOBAHUA ITPUPOALI K UCJIOBECUCCTBA

YmMmenue KPUTHYCCKH OLICHUBATDH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO COACPIKAHUSA; UHTCPHIPECTUPOBATL 3TUYCCKUC ACTICKThI
COBPEMCHHBIX HUCCJIeIOBaHUM B 6I/IOJ'IOI‘I/II/I, MCIUIIMHC, 6I/IOTCXHOJ'IOFI/II/I; paccMaTpuBaThb rI00aIbHBIE SKOJIOTHYCCKHIE

HpO6J’ICMLI COBpPCMCHHOCTH, (bOpMI/IpOBaTB 10 OTHOIICHHUIO K HUM CO6CTBCHHyIO ITO3UIIHNIO
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D ITIO BUOJIOT' U

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buomornsa xak HaykKa. JKuBBle cHUCTEMBI U X HU3Y4YCHHUC

11

CoBpemMeHnHast OMOJIOTHS — KOMIUIEKCHAs HayKa. bruosiorndeckue Hayku W n3ydaemble UMH TpoOieMbl. DyHaaMeHTaIbHbIC, TPUKIIAIHbIC
1 TIOMCKOBbIE HaYYHbIE HCCIIEI0BaHNs B OMOJIOTHH.
3HaueHue O6uosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HaydyHOUH KapTuHbI Mupa. [Ipodeccuu, cBs3aHHBIE ¢ OHOJIOTHEH.

3HaueHue OMOJIOTHH B Hp&KTH'—IGCKOfI JCATCIBbHOCTU YCIIOBCKA: MCIHUIIMHE, CCIIBCKOM X03$[I\/'ICTB€, MMPOMBIIIJICHHOCTH, OXpaHE IMPUPOAbL

1.2

XKuBble cuctembl Kak HpeaMmeT uizydeHusi Ouosornu. CBOMCTBa KUBBIX CHUCTEM: €JUHCTBO XHMHUYECKOTO COCTaBa, JAUCKPETHOCTh U
L[EJI0CTHOCTb, CJIOXHOCTh U YIOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOPTaHU3allls, CaMOBOCIIPOU3BEACHUE, Pa3ApaXKHUMOCTh,
W3MEHUYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHu3alMi JKUBBIX CHCTEM: MOJIEKYJSIDHBIM, KIETOYHBIA, TKAHEBBI, OPraHW3MEHHBIM, MOMYJISIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeoneHOTHYEeCKU), OnochepHsiid. [Ipomecchl, mpoucxoasiue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH JKHUBOTO.

Kuznpb kak popMa CyIiecTBOBaHUS MaTEPUH

1.3

Meroapl Ouonornueckoir Hayku. HaOmrogenue, u3MepeHue, SKCIEPUMEHT, CHCTeMaru3alius, MeraaHanus. [loHsTHe o 3aBUCHUMON M
He3aBUCHUMOU niepemMeHHou. [ImanupoBanue sxcriepuMenTa. [loctanoBka u nmpoBepka runotes. HyneBas runoresa. [lonstue BBIOOPKHU 1 €€
JOCTOBEpHOCTh. Pa3z0poc B Ouosiormveckux maHHBIX. OICHKAa JOCTOBEPHOCTH TIOJYYEHHBIX PE3yJIbTaToB. [IpUYMHBI HCKaXEHUS

PE3YIBTATOB SKCIICPUMCHTA. IlousTre cTaTUCTUUECKOTO TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knetka — cTpykTypHO-GyHKIMOHANbHAS equHUIA XuBoro. Vctopusi oTkpeitus kiueTku. Padoter P. I'yka, A. JleBenryka. Kierounas
teopus (T. lIsann, M. lllneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIIETOYHOM TEOpHUHU.
MeTonpl MOJEKYISPHOM M KJIETOYHOM OHOJOTMH: MHUKPOCKOMUSA, Xpomartorpadus, 3mekTpodopes, MeTOJ MEUeHBbIX aTOMOB,

middepeHnnanbHoe HeHTpUYrupoBaHne, KyITbTHBUPOBAHUE KIIETOK
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2.2

XUMUUECKUH CcOCTaB KIJIETKU. Makpo-, MUKpO- U YJIbTpPaMHKpOdJIeMeHThl. Bona u €€ posib Kak pacTBOPUTENS, peareHTa, y4acTue B
CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYIAUU. MuHepaapHble BEUIECTBA KIETKU, UX OMoJiornyeckas poJib. Pojgb KaTHOHOB U aHMOHOB B
KIIETKE.

buonoruveckne nomumepsl. benkn. AMUHOKHUCIOTHBIN cocTaB 0enkoB. CTPYKTYphI OSIKOBOM MOJEKy/bl. [lepBuuHas cTpykTypa Oenka,
NenTHIHAs CBS3b. BTopwuHas, TpeTHuHas, deTBepTHUYHAs CTPyKTypbl. Jlenatypamus. CsoiictBa GenkoB. Kiaccudukarus Oenkos.
buonornueckue QpyHKIMM OEIKOB.

VYrneBoasl. MoHOcaxapuabl, AMcaxapuabl, OJUrocaxapu/ipl U noaucaxapuasl. OOmuU 11aH cTpoeHus U GU3NKO-XUMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue QyHKIMM YTIeBOOB.

Jlununel. 'mapodunsHO-THIpOdoOHBIE cBoMcTBa. Knaccuduxamus nunupos. Tpurmunepunsl, (ochonunuasl, BOCKH, CTEPOUIBI.
buonornueckue ¢ynkmuu sunuaoB. OOmMe CBOWCTBA OHOJIOTHYECKMX MeMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYTIPOHUI[AEMOCTb.

Hyxnennoseie kucnorel. JJHK m PHK. Crpoenune nyknenHoBbIX kuciotT. Hykneorwasl. IlpunHimn komrmuiementapHocTtH. IIpaBuio
Yapradda. Ctpykrypa JJHK — nBoitnas cnupans. Mectonaxoxaenune u ouonornueckune Gynkuuu JJHK. Bugsr PHK. ®ynknuun PHK B
KJIETKE.

Crpoenne mosekyasl AT®. Makpospruueckue cBsizu B Moiiekyne AT®. buonormyeckune ¢ynkuumn ATD. BoccranopieHHbIE
nepeHocunky, ux pynkunu B kietke. CexkBennpoBanue [JHK.

CrpykrypHas 6uoyiorus: OHOXUMHUYECKHE U OMO(U3HUECKre UCCIIEJOBAHUSI COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYIT

2.3

Tunsl KIETOK: 3yKapuoTHUecKas U npokapuoTrdeckas. CTpykTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHuUs KICTKH.

Crtpoenune npokapuoTUdIecKoil kieTku. Kinetounas creHka Oaktepuiit u apxei. OCOOEHHOCTH CTPOCHHUS TeTePOTPOGHON U aBTOTpODHOMI
MIPOKAPUOTHUECKUX KJIETOK. MecTO U poJib MPOKAPHOT B OHOIIEHO3aX.

Crpoenue u GyHKIHOHUPOBAHUE dYKaprHoTHUYecKO# kieTku. [Imazmatudeckas memOpana (tuazmanemma). CTpyKTypa Mia3MaTH4YecKon
MeMOpanbl. TpaHCIIOPT BELIECTB yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIN (muddysus, odneruénHas nuddysus), aKTUBHBIHA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcropT). [lomynponuriaemocts MeMOpanbl. Pabota HaTpHii-KaaueBOro Hacoca. JHAOLUTO3:
MUHOIIMTO3, aroiuTo3. Jk301uTo3. Kierounas crenka. CTpykTypa ¥ (yHKIHUU KIETOYHOW CTEHKU pacTeHUH, rpruoOoB.

Huromnasma. Ilutozonms. Llutockener. JIBwkeHue uuTominazMbel. OpraHouabl kiaeTku. OJHOMEMOpaHHBIE OPTraHOWABI KIETKH:

OHJOIIIa3MaTHYCCKasa CETh (BHC), arrapar FOJ’IBIDKI/I, JIN30COMBI, X CTPOCHHUC U (I)YHKI_II/II/I BzaumocBsa3b 0I[HOMeM6paHHBIX OpraHona0oB

40




kieTkd. CTpoeHue TpaHyisipHOTO peTukyayma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankuii (arpanynsipHbBIN)
SHJI0TIIa3MaTHUeCKuil peTukyayM. CekperopHas Gynkuus annapata ['onbmku. TpaHCopT BEmIecTB B KJIETKe. Bakyosin pacTHTENbHBIX
kietok. Knerounsiid cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHPUHU, TLIACTUIBL.

Crtpoenrie 1 (QYHKIMH MUTOXOHAPHHA M TuiacTuj. llepBuYHbIE, BTOPUYHBIE M CIIOKHBIC IUIACTUABI (DOTOCHHTE3UPYIOIIUX DYKAPUOT.
XJI0pOTIAaCThl, XPOMOIIIACTHI, JISMKOIIJIACTHI BBICIIUX PACTCHUMN.

HememOpannbie opranouysl kieTku CTpoeHHE W (QYHKIIMM HEMEMOpPAaHHBIX OPraHOWJOB KIETKH. PuOGocombl. MukpouiaMeHTHI.
Mpimeunsle kineTkd. Mukpotpybouku. Knetounsiii nentp. CTpoeHue u IBUKEHUE )KTYTUKOB U peCHUYEK. MUKpOTPYOOUKH IIUTOILIA3MBI.
Lentprons.

SAnpo. OGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPHIINIKY, UX CTpOeHHE U GyHKIUU. S nepHblii 6enkoBblid MaTpukc. [IpocTpancTBeHHOE
pacroio’keHue XpoMocoM B HHTep(Pa3zHOM sape. benku xpomaTnHa — TUCTOHBI.

Knetounsie Bximtouenus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK SYKapHOT (PacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

24

AccUMMITALIAS U JUCCUMUJISIIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BemiecTB: aBTOTPO(HBIM M rerepoTpodHbIH. YdacTue
KHCJIOpOJIa B OOMEHHBIX IIpolleccax. ODHEpPreTHYeckoe obecreueHrne KIeTKU: mpeBpameHne AT® B 0OMEHHBIX MpoIleccax.
depMEeHTATUBHBIA XapaKTep pEaKIuid KIETOYHOTO MeTabosm3ma. DepMeHTH, MX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnnuus (pepMEHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-akTuBaTOpbl U OEIKU-MHTUOUTOPHL. 3aBUCUMOCTH
CKOPOCTH (pepMEHTATUBHBIX PEAKIU OT Pa3IMYHbIX (PaKTOPOB.

[lepBuuHbIN CHHTE3 OpraHMYECKUX BellecTB B KieTke. @orocuntes. Posb xiopormiactos B npouecce porocunre3a. CBeToBas 1 TEMHOBAs
¢a3bl. [IpoaykTuBHOCTH PoTOCHHTE3a. BiusiHue paznnuHbiX (JakTOpoB HA CKOPOCTh POTOCHHTE3a. 3HaYeHHE (POTOCHHTE3A.

XemocuHrte3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPHUIMpYIOIIKEe OaKTepHH, >Kelne300aKTepuu, CcepoOaKTepuu,
BOJIOPOJIHBIE OaKTepuu. 3HAYEHUE XEMOCHHTE3a.

AmnaspobHbIe oprann3mbl. Buasl 6poskenust. [IpoykTel OpokeHUs U UX UCIIOJIb30BaHKUE YeTOBEKOM. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUHU U BO30yIUTENH 0OJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerudeckoro odOmeHna. [lonroroButenbHbIl dTam. [MHKOTU3 — OECKHCIOPOAHOE paCIICIUICHHE

TJIFOKO3EI.
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buonornueckoe OKHUCJICHHUC, WJIN KICTOYHOC JbIXaHHC. Ponsb MI/ITOXOHIIpI/Iﬁ B IIponeccax 6I/IOHOFI/I‘-IGCKOFO OKHCJICHUA. HI/IKJII/I‘-ICCKI/IC
peakiuu. OxucnurensHoe pochopunuposanue. [IpenmyiecTsa a3poOHOro myTH 0OMEHa BEMIECTB Mepe]l aHadPOOHBIM. DPPEKTUBHOCTD

SHEPTreTUIECKOTO 0OMEHa

Peaknun martpuyHoro cuHresa. [IpHHIMN KOMIUIEMEHTApPHOCTM B PEAKIUAX MATPUYHOIO CHHTe3a. Peanu3anusi HaclleICTBEHHOU
nHpopmanmu. ['eHeTHuyeckwii Kox, ero cBoWcrBa. TpaHckpumuuss — Matpuusblii cuHTe3 PHK. IlpuHOMOBI TpaHCKpHIIIUU:
KOMIIJIEMEHTAPHOCTh, aHTUIAPAIJIEIbHOCTh, aCHMMETPUYHOCTh. TpaHciauus u e€ stanbl. Yuyactue TpaHcnopTHbix PHK B GuocunTese

Oenka. YcnoBus 6uocunTesa 6enka. Koauposanue amuuokucnot. Poiab pubocom B OnocunTtese Oernka.

2.5 Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT. Perynsauns akTUBHOCTH I€HOB Y IpokapuoT. ['unotesa onepona (®. XKako6, K. MaHo).
Perynsmus oOMeHHBIX Ipo1ieccoB B kieTke. KieTouHslii romeocras.
Bupycer — HekneTounble (GOpMBI KU3HHM M oOnuraTHeie mapas3utTbl. CTpoeHHWE TPOCTHIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
6axTepuodaros.
BupycHbie 3a001eBaHus YenoBeka, )KUBOTHBIX, pacrenuid. CITN ]I, COVID-19, connanbHble M MEIUITUHCKHE TIPOOIEMBI
Kinerounsrii ki, ero nepuoasl u perymsinus. Marepdasza u Muto3. OcCoOOEHHOCTH MPOIEeCCoB, MpoTeKaronux B nHTepdase. [loaroroka
KJIETKH K neneHuto. [IpecuHTeTnyeckuii (MOCTMUTOTUYECKUNM), CHHTETUUECKHA M MOCTCUHTETUYCCKUN (IMMPEMUTOTHUCCKHUI) TIEPHOIBI
nHTEep(DA3HI.
Marpuunbiii cunte3 JHK — permkaums. Ilpunuunsr permukanuu [IHK: kommieMeHTapHOCTb, MOJYKOHCEPBATUBHBIA CHHTE3,

2.6 aHTUMnapauieabHoCcTh. Mexanusm permukanuu JJIHK. Xpomocomsl. Ctpoenue xpoMocoM. Teomepsl 1 Testomepasa. XpoMOCOMHBIN Ha00p
KJIETKU — KapuOTHI. [IUMIONAHBIN U ramionIHbeIi HaOopsl XpoMocoM. ['oMonorudHbie XpoMOcOMBIL. [10J10BbIE XPOMOCOMBI.
Henenue xinetku — Muto3. CTaauyu MUTO3a U MMPOUCXOSIINE B HUX Mpoliecchl. Tumbl Muto3a. Kapuokunes u nutokuHes. buonornyeckoe
3HauUeHUE MUTO3a. Perynanus MuToTHYecKoro 1ukia kietku. [IporpaMmMupyemast kieTouHasi THOENb — arnomnTo3.
OyHKIMOHATbHAS TEHOMHUKA

3 Opranusm kak OMOJIOTHYECKasi CUCTEMA

OHOKJIETOUHBIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl 1 MHOTOTKAHEBBIE OPTraHU3MBI.

3.1 @opMBI pa3MHOXKEHHUS OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U MMOJIOBOe. Buasl 0ecrosioro pa3MHOKEHUs: MOYKOBAHUE,

CHOpYJISALUS, pparMeHTaIHsl, KIOHUPOBaHHE.
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[TonoBoe pasmuosxenue. [lonoBbie kieTku, wian ramersl. Meio3. Craauu meiioza. [loBegenune xpomocom B meio3se. Kpoccunrosep.
buosornueckuit CMpICI MeH03a U MOJIOBOTO Iporiecca. Meno3 U ero MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapiieBoe pa3Buthe. ['amerorenes y »kuBoTHbIX. [los0BbIE jx€ne3bl. OOpazoBaHue U pa3BUTHE MOJIOBBIX KJIeTOK. CriepmMaTorenes
u ooreHe3. CTpoeHHeE MOJI0BbIX KiIeTOK. OII0J0TBOPEHHE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. Cr10COOBI OIJIOJOTBOPEHMS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WnmuBuyansHOe pa3BuTHE OpraHu3MoB (oHToreHes). Craauu 3MOpuoreHe3a *XHMBOTHBIX (Ha mpumepe nsarymku). poOnenue. Tumbl
npobnenus. OcoOeHHOCTH ApoOJeHUs MIIEKONUTAIOMIMX. 3apoJbIlIeBble JIMCTKU (TacTpyisuus). 3akiaJka OpraHoB M TKaHeW U3
3apOJIBILIEBBIX JINCTKOB. B3aumMHoe BiMsiHME YacTel pa3BHUBAIOLIEroCs 3apoabliia (AMOpHOHaTIbHAST MHIKIIMSI). 3aKiajKa TlaHa CTPOECHUS
KMBOTHOTO KakK pEe3ylbTaT HMEpPAPXUUYECKUX B3aUMOJECWCTBUII I'eHOB. BiumsHue Ha 5MOpHOHANBHOE pPAa3BUTHE pa3IMYHBIX (PAKTOPOB
OKPYKArOIIEH CPEeIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanpHBIM mepuon. I[Ipsmoe u Hempsimoe pa3Butue. PasBurtue ¢ metamopdo3oMm y
0€CI03BOHOYHBIX M TMO3BOHOYHBIX JKMBOTHBIX. bHOJOrMueckoe 3HaueHUE MPSMOTO U HEMPSIMOIO Pa3BUTHS, MX PACHPOCTPAHEHHUE B
npupose. Tumbl pocta KUBOTHBIX. DAKTOPBI PEryIsIUM POCTA XKUBOTHBIX M yesnoBeka. CTaiuu MOCTAIMOPHUOHATIBLHOTO Pa3BUTHS Y
KUBOTHBIX U 4yenoBeKa. [lepruoipl oHTOreHe3a YenoBeKa.

Pa3zmHoxkenue u pasButue pactreHuit. ['ametodut u ciopodut. Meio3 B )KU3HEHHOM IMKJIE pacTeHnit. OOpa3oBaHHE CIIOP B MPOIECCE
Meito3a. ['amerorenes y pactenuil. OmI0I0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpraHu3MoB. JIBOMHOE OTIJIOJIOTBOPEHHUE Y IIBETKOBBIX

pactenuii. O6pa3oBaHue U pa3BUTHE CEMEHU. MeXaHU3Mbl PETYJISIUN OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX

I/ICTOpI/Iﬂ CTaHOBJICHUA W pa3BUTHA I'CHCTUKH KaK HAYyKH. OCHOBHBIC T'€HETHYECKHE MOHITUSI W CUMBOJILI. | OMOJIOTHYHEIE XpOMOCOMBI,

3.2 aJJIeNbHbIE TeHbl, aJbTepHATUBHBIC MPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIM MPU3HAK, TOMO3UT0Ta, T€TEPO3UrOTa, YUCTas JIMHMUS,
rubpuabl, renotuil, peHotur. OCHOBHbBIE METObI T€HETUKU: THOPUAOTOTHUECKUA, TUTOJIOTUYECKUH, MOJIEKYIISIPHO-T€HETUYECKHIA
Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akoH eAuHOOOpa3us TUOPUIIOB MepBOro mokoJieHus. I[IpaBuio
TOMHUHUpOBaHUs. BTopoit 3akoH MeHens — 3aKoH pacuierieHus npu3HakoB. L{utonornyeckue 0CHOBBI MOHOTHOPHIHOTO CKPEIIUBAHHUSL.

33 'unoTe3a YMCTOTHI TaMeT.

AHaJ'II/ISI/IpyIOH_ICC CKpCIIUBaHHC. HpOMe)KYTO‘lHHﬁ XapaKTep HACJICOOBaHU. Pacmiennenue IMMPU3HAKOB IIPpU HCIIOJITHOM JOMHWHUPOBAHUH.
I[I/II"I/I6pI/II[HOC CKpCIUIUBAHUC. TpeTI/Iﬁ 3aKOH MeHenss — 3aKOH HE3aBHCHMOI'0 HaclIeJOBaHMS IMPU3HAKOB. L[I/ITOHOFI/I‘ICCKI/IG OCHOBBI

,Z[I/II"I/I6pI/II[HOFO CKpCIIUBAHUH.
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CuenenHoe HacienoBaHue npusHakoB. Pabots! T. Moprana. CueruieHHOe HacaeJOBaHHE I'eHOB, HapyIIEHUE CLETUICHUS MEKIY FeHaMHL.
XpOMOCOMHAs TEOPHUs HACJIEACTBEHHOCTH.

I'enetuka nosia. XpOMOCOMHBIM MEXaHU3M OIIPENEIECHUS 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI. [ OMOTaMeTHBIN U reTeporaMmeTHbIN
noJ1. ['eHeTH4eCcKas CTpyKTypa MOJNOBBIX XpoMocoM. HacnenoBanue npu3HaKoB, CUEIUIEHHBIX C TIOJIOM.

I'enotun kak nemoctHas cucrema. IlneHoTponus — MHOKECTBEHHOE ACUCTBME IeHa. MHOKECTBEHHBIM ajuienusM. B3aumonencTtBue

HeaenbHbIX reHoB. KoMmementapHocTs. Onucrtas. [lonumepus

3.4

BzanmopetictBue renoturia u cpespl npu hopMupoBaHuu GpeHotuna. 3MeHdnBocTh mpru3HakoB. KadecTBeHHBIE U KOJTMUYECTBEHHBIC TPU3HAKH.
Buabl n3MeHUMBOCTY: HEHACIECACTBCHHAS 1 HACIICICTBCHHASL.

Momudukanmonnas M3MEHYMBOCTh. Poiib cpensl B (GopMUpOBaHUHM MOJTUGBHUKAIIMOHHOW H3MEHYMBOCTH. Hopma peakimu mnpusHaka.
Bapuanmonssiit psig n BapuarpionHas kpusas (B. Moranacen). CoiicTBa MOTUGUKAIIMOHHOM W3MEHUYNBOCTH.

I'enoTunmueckas m3MeHYMBOCTh. CBOMCTBA TEHOTHIIMYECKOM HM3MEHYMBOCTH. BHABI T'€HOTUIMYECKONW W3MEHUMBOCTH. KOMOHHATUBHAS,
MYTaIlMOHHAS.

KoMOnHaTuBHas: HI3MEHUMBOCTH. Mel03 | MOJIOBOM MPOIIECC — OCHOBa KOMOWHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATHBHON N3MEHUYNBOCTH
B CO3/IaHUM T€HETUYECKOTO pa3HOOOpa3us B MpeJesiax OJHOTO BH/IA.

MyTanmoHHas ©3MEHYMBOCTb. Buibl MyTanuii: reHHbIe, XPOMOCOMHbIE, FTeHOMHbIE. CTIOHTAaHHBIE U MHAYIUPOBAHHBIE MYTAllMK. SIIEpHbIE U
nUToIUIa3Marnueckue myranud. CoMaTu4ecKre W MoJoBble MyTaluu. [IpruumHbl BO3HMKHOBEHUS] MyTalMid. MyTareHbl U X BIUSTHUE HA
OpraHMU3Mbl. 3aKOHOMEPHOCTH MYTAITMOHHOTO MPOoIIecca. 3aKOH TOMOJIOTHUYECKHX PSJIOB B HaclieAcTBeHHOM n3MeHunBocTH (H.M. BaBumog).

BHeﬂﬂepHaﬂ U3MCHYHMBOCTDb U HACJICACTBEHHOCTD

3.5

KapI/IOTI/IH YCJIIOBCKaA. MC}KIIYHapOI[HaH mporpamMmMa HCCICAOBaHHMA I'€HOMa 4YCJIIOBCKA. MCTO,I[BI HN3Y4YCHHS TCHCTUKH YCJIOBCKA:
reHeaﬂoquecm/Iﬁ, 6JIH3HCI.[OBBII>1, I_II/ITOFGHGTHIIGCKI/Iﬁ, HOHy.]'ISII.[I/IOHHO'CTaTI/ICTH‘leCKI/Iﬁ, MOJ'IeKy.]'ISIpHO'FCHGTHHCCKHﬁ. COBpeMeHHOG
OIIPCACIICHUC I'CHOTHIIA: IIOJTHOT'CHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCJIC C IIOMOIIbIO HHP'&H&J’II/I?@.. HacnencrBenHbie
3a00J1€BaHMs YelloBeKa. [ eHHbIe U XPOMOCOMHELIC 0o0s1e3HU 4eoBeKka. boje3Hu ¢ HaCHeﬂCTBeHHOﬁ MpeapacrojJ0KCHHOCTBIO. 3HayeHue

MEIULMHCKON T'eHETUKH B npeaAOTBpallICHUN U JICUCHUH I'CHCTUYCCKUX 3a0o0sieBanuii yenoBeka. CTBOJIOBBIE KIETKH
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3.6

JlomMecTUKaIys 1 CelneKuus. 3apoKIeHIe CeNeKIMU 1 JoMecThkanuy. Yuenne H.M. BaBunoa o 1ieHTpax mpouCX0KaeHHs: 1 MHOTO0Opa3ust
KYJITYpPHBIX pacTeHui. PoJib cenekuuu B co3aHuu COPTOB PacTEHUH U MOPOJ KHUBOTHBIX. COpT, MOpoJa, IUTaMM. 3aKOH F'OMOJIOTHYECKUX
psIOB B HacleICTBeHHOM n3MenunBoctr H.W. BaBuiioBa, ero 3HaueHue Juis CEIeKIMOHHON paboThI.

Metoapl CeneKIMoHHOW paboThl. MCKYCCTBEHHBIM OTOOpP: MAacCOBBI M WHAWBUAYAJbHBIA. OTambl KOMOWHAIIMOHHOW CEJICKINH.
HcnpiTanue mpousBoauTesneil mo notoMctBy. OTOOp MO TeHOTHITY ¢ TOMOMIBIO OLIEHKH (PEHOTHIIA TOTOMCTBA U OTOOP MO T€HOTHUILY C
nomoisio ananm3a JIHK.

NckyccTBeHHBIH MyTareHe3 Kak METOJ CEeJNEKIIMOHHOW paldoThl. PagualiMoHHBIM M XMMUYECKMM MyTareHe3 Kak HMCTOYHMK MYyTalud y
KyJIbTYpHBIX (hopM opraHu3zMoB. Mcrosib30BaHHE T€HOMHOIO PEJaKTUPOBAHMUS M MeToJ0B pekomOunHaHTHBIX JHK mis nmomyuenus
HCXOJIHOTO MaTepuaia JJis CEeIeKINH.

[Nomyuenue nomumuionoB. BHyTpuBHoBas rubpuauzanys. bimskopoacTBeHHOE CKpelBaHue, Wi HHOpuauHT. HepoacTBeHHOE CKpeliyBaHue,
WM aytOpuauHr. ['erepo3uc u ero npuunHbl. Vcmons3oBanue rereposuca B ceneknuu. Otnanénras ruopuamsamys. [Ipeononenne Gecriioaus

MEXKBHUIOBBIX FI/I6pI/I)IOB. HOCTI/DKGHI/ISI CCJICKIINHN paCTeHI/Iﬁ U ) KUBOTHBIX

3.7

OOBEeKThI, UCHOJIb3yeMbIe B OMOTEXHOJIOTUH, — KJIETOUHbIE U TKAHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MBbI, UX XapaKTepucThka. TpaauiuoHHas
OMOTEXHOJIOTHS: XJIeOOoMeueHne, MOJyYeHHE KHUCIOMOJOYHBIX MPOJYKTOB, BHHOJenue. Mukpobuonornueckuii cuHTe3d. OObEKTbI
MHUKpOOHOI0rnueckux TexHosoruil. [IponsBoacTBo Oenka, aMUHOKUCIOT M BUTaMUHOB. VICKycCTBEHHOE OIIOI0TBOpeHHE. PekoHCTpyKIus
SUIEKIETOK U KIIOHHPOBAaHHUE KUBOTHBIX. METO ] TpaHCIUIaHTALIUU SIIEP KIIETOK.

XpoMOCOMHAsi M T€HHas WHXeHepus. VICKycCTBEHHBIH CHHTE3 TeéHa M KOHCTpywpoBaHue pekomOuHaHTHBIX JIHK. [loctmwxenus u

IIEPCIICKTUBEBI XpOMOCOMHOﬁ W T€HHOM WHXCHCPHUH. MC,Z[I/II_[I/IHCKI/IC OroTexHoJIOruH. Mcrnobp30BaHne CTBOJOBBIX KIETOK

Cucrema n MHOFOO6paSI/Ie OpraHn4eCKoro Mupa

4.1

buonoruueckoe paaHoo6pa3I/Ie OPraHnu3MoB. COBpeMCHHaH CUCTCMa OPraHHUYCCKOIro MHupa. HpI/IHHI/IHLI KJ'IaCCI/I(l)I/IKaI_[I/II/I OpPraHnu3MoB.
OCHOBHBIE CUCTEMAaTHUECKHE rpynibl OpraHu3MoB.

OcobeHHOCTH CTPOCHUA U dKUBHCACATCIIbHOCTH OJJHOKJIICTOYHBIX OPIraHU3MOB. BaKTepI/II/I, apxeu, OATHOKJICTOYHbBIC rpI/I6LI, OJHOKJICTOYHBIC
BOJOPOCIH, ApPYIrue€ MNpOTUCTHI. Kononunanbabie OpTraHHU3MBlI. I[BI/I)KeHI/IC OJITHOKJICTOYHBIX OpPTaHHU3MOB: aMéGOI/II[HOC, JKTYTHKOBOC,

PECHUYHOC. 3aH_II/ITa Y OAHOKJICTOYHBIX OPTraHU3MOB. PaB)Ipa)KI/IMOCTL Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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4.2

MHOrokieTouHbIe pacTeHHs. B3auMOCBA3b 4aCTE MHOTOKJIETOYHOTO Opranu3Ma. TKaH!, OpraHbl U CUCTEMbI OPraHOB MHOTOKIIETOYHOTO
opraam3ma. Opranusm Kak eauHoe 1enoe. TkaHu pacteHuid. TUIIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHasi, IOKPOBHAS, TTPOBOISIIAS,

OCHOBHas, MexaHn4yeckas. OcOOEHHOCTH CTPOCHHUS, PYHKIMA U PACTIONIOKEHHS TKAHEH B OpraHax pacTeHHN

4.3

BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHuil. yHKIIMU OPraHoB U cucTeM opraHoB. Kapkac pacrenuil. [[BuykeHrEe MHOTOKJIETOYHBIX
pacTeHuii: Tponu3Mbl U HAcTHH. [loryomenue BOABI, YIVIEKMCIIOTO ra3a U MHUHEPAJIbHBIX BEIIECTB PACTCHUSMHU. [IpIXaHUE PACTECHMM.
Judbdy3us ra3oB yepe3 MOBEPXHOCTH KJIETKU. TpaHCTIOPTHBIE CUCTEMBI pacTeHUl. Brijenenne y pactenuid. 3anmra y MHOTOKJIETOYHBIX
pactenuii. Kyrukyna. CpencTBa nacCUBHONW M XUMUYECKOM 3aIiUThl. @UTOHIUIBL.

PasgpaxkuMocTh ¥ peryssuus y opranusMoB. PazapakuMOCTh M peryisiiys Y MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BemeCTBAa M UX

3HA4YCHHUC

4.5

MHOroKJIETOUHBIE ) KUBOTHBIE. B3aMMOCBS3b 4YacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOTO
oprann3zma. OpraHusm kak eauHoe nenoe. ['omeocta3. TkaHW >KMBOTHBIX M 4YeJOBEKAa. THUMBI JKMBOTHBIX TKAHEH: SMUTEIHAIbHASA,

COEJIMHUTEINbHAS, MbIIIIeYHas, HepBHAst. OCOOEHHOCTU CTPOEHUS, PYHKIUI U pacloIOKEHUs TKaHel B OpraHax *KMBOTHBIX U YEJIOBEKa

4.6

Opranbl U CUCTEMbI OPraHOB KUBOTHBIX. DYHKIIMK OpraHOB U cucTeM opraHoB. Omnopa Tena opranu3mMoB. CKelleThl 0JJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyXHbIli 1 BHyTpeHHUH ckeseT. CTpOeHHUE U TUITbI COCTMHEHUS KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX >KUBOTHBIX. [luTanme >kuBOTHBIX. [IMTaHME MO3BOHOYHBIX KHUBOTHBIX. JlpIxaHue >KMBOTHBIX. KojkHOE
npixanue. JKabepHoe u JEroyHoE JIbIXaHHE.

JIpIxaHue MO3BOHOYHBIX XUBOTHBIX. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHHS JIETKUX IMO3BOHOYHBIX KUBOTHBIX. [[pIxaTenpHas cuctema
yenoBeKka. MexaHHW3M BEHTIIALMU JETKUX y NTHUILl U MIEKONUTAIOMUX. TpaHCHOPT BEIIECTB Y OPraHU3MOB. TpaHCIOPT BEIIECTB Yy
KUBOTHbIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHass cucTeMa MO3BOHOYHBIX >KMBOTHBIX. Kpyru kpoBooOpaieHusl.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOW CHCTEMBI MMO3BOHOYHBIX >KMBOTHBIX. BpineneHue y opraHu3moB. BelneneHue y
#KUBOTHBbIX. CokparurenbHble Bakyosd. Opranbl BbleneHUs. CBs3b MOJOCTH Tela C KPOBEHOCHOW M BBIJACIHUTEIILHOM CHUCTEMAaMH.
Boiienenue y mo3BOHOYHBIX AKUBOTHBIX. 3aIIATAa Y MHOTOKJIETOUHBIX dKUBOTHBIX. [I0KpOBBI U MX IPOU3BOHBIE.

PazgpaxkuMocTh U perynsinust y OpraHu3MoB. Pa3zipaxxuMocTh y OAHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxxuMocts U peryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBrbIe BellleCTBA U UX 3HAUYCHHUE.
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HepBHas cuctema u peduiekTopHas PEryisiius y MHOTOKJIETOYHBIX XMBOTHBIX. HepBHast cuctema u e€ OTHENbl. DBOJIOIMOHHOE
YCIOXXHEHHE CTPOCHUSI HEPBHON CHCTEMBI Y )KUBOTHBIX.
PazpaboTka anroputmoB U mporpamm s 3(dexkTuBHOW (YHKIMOHATBPHOW AHHOTAMKM TEHOMOB, TPAHCKPUITOMOB, IPOTEOMOB,

MeTab0JIOMOB MUKPOOPTraHU3MOB, PACTCHHIA, )KUBOTHBIX U YEJIOBEKA

S Opranusm 4yesioBeKa U €ro 370pOBbe
Opranbl U cucTeMbl OpPraHoB 4yesnoBeka. OTAeNnbl TOJIOBHOTO MO3ra IO3BOHOYHBIX KUBOTHBIX. Pedrexc u pedruextopHas gyra.
51 besycnoBHble u yciaoBHbIE peduiekchl. ['yMopanbHas perymnsiuus 1 3HI0KpUHHAs CUCTEMa )KUBOTHBIX U YeoBeKa. JKenes3bl SHI0OKPUHHON
' CHUCTEMBI U UX TOPMOHBI. J[elicTBre TOPMOHOB. B3anMOCBsI3b HEPBHOUM W SHIOKPUHHOM cucTeM. ['umoranamo-runodusapHas cucrema.
Pedunexc u peduiektopras myra. besycmoBHbIe U yCTOBHBIE PEQIICKCHI
3amura opranusmMa oT Oone3Hel. MmmyHHas cucrema yenoBeka. KieTouHbli M TyMOpajgbHBIA HMMYHUTET. BpoXIEHHBIN,
5.2 MpUOOPeTEHHBIN cnenupuuecknii UMMyHUTET. Teopus KioHaidbHO-cenekTuBHOro nMmynurera (I1.9pnux, ®.M.bepuer, C.Tonerasa).
BocnanurensHble 0TBETHI Opranu3MoB. Poiib BpOKAEHHOTO UMMYHUTETA B pa3BUTUH CUCTEMHBIX 3a00JI€BaHUIN
5.3 KpoBenocHas cucrema u e€ opransl. Cepaiie, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru kpoBooOpamienus. PaboTa cepaia u e€ peryssust
54 Ipixanue yenoBeka. [uddy3us ra3oB uepe3 MOBEPXHOCTh KJIETKH. J[pIxaTenbHas cuctema uenoBeka. J[pixaTenbHas MOBEPXHOCTb.
' Perymsuus npixanus. JlpixareabHble 00bEMBI
55 [InmeBapurenpHas cucrema uenoBeka. Otrhensl NUIEBApUTEIbHOTO TpakTa. [IuimeBapurensHble jxene3bl. BHyTpumosioctHoe u
- BHYTPHUKJIETOUYHOE MTUIIEBAPEHUE
5.6 [TokpoBsl U ux mnpousBoanble. Opranbl BbiaeneHus. [louku. Ctpoenue u ¢GyHKIHOHUpOoBaHHE HedpoHa. DunmpTpanus, cekpeuus u
' oOpaTHOE BcachlBaHHE KaK MEXaHU3MbI paOOThI OpraHoB BbiAeneHuss. OO6pazoBaHUE MOYH Y YEIOBEKa
5.7 JIBukeHue yenoBeka: MpliieyHas cucreMa. CKeJeTHbIE MBIIIIIBI U UX pabota. CTpoeHHEe U TUIBI COSAUHEHUS KOCTEH
6 Teopus 3Bomounu. Pazsutue xu3Hu Ha 3emie
OpomonmonHas teopus Y. Jlapsuna. [Ipeanocsinku BOZHUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4dHas AesarensHocTs Y. JlapBuHa.
6.1 JIBMOKYIIME CUITBI 3BOJTIOLIMY BUI0B 110 Y. [lapBUHY (BBICOKasi ”HTEHCUBHOCTb Pa3MHOKEHHS OPraHU3MOB, HaclIeICTBEHHAsI UK3MEHYHBOCTb,

60opb0a 3a CcyleCTBOBaHUE, €CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).
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Odopmnenue cuateTndeckoir Teopun sBomonuu (CTD). Heltirpanbaas Teopust 3Bororuu. CoBpeMeHHasi dBOJIIOIMOHHAS OHOJIOTHSL.

3Ha4yeHue IBOJIOIMOHHON TeOpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOH KapTHHBI MUPa

[Momynsiust Kak SJIeMeHTapHas eAuHWIa HBOJIoNHH. COBpPEeMEHHBIE METOIbI OLEHKH T'€HETHYECKOTO pa3zHoOoOpasusi U CTPYKTYPHI
nomyssiuii. MI3MeHenne reHooHAa MONMYIAIUN KaK AJIEMEHTApHOE HBOJIIOIMOHHOE SBJICHHE. 3aKOH F€HETHYECKOTO paBHOBECHs J[XK.
Xapnu, B. BaiinGepra.

DOneMeHTapHble (akTOpbl (ABMXKYIIHME CHIIBI) ABOIONMU. MyTtannoHHbd mporiecc. KomOuHaTuBHAsS M3MEHUMBOCTH. J[peid reHoB —
cllydaiiHble HEHalpaBJICHHbIE M3MEHEHMs 4acTOT ajuiesied B momyasuusax. D¢¢ekt ocHoBatens. Murpanuu. M3omsums nomyasuuil:

reorpaduueckas (IpoCTpaHCTBEHHAs), Ouosornyeckas (penpoayKTUBHAs).

EctectBennsiii oT0Op — HampaBisitomui Qaxtop 3BojouMd. DOpMBI €CTECTBEHHOrO OTOOpa: IBMKYIIMM, CTaOMIN3UPYIOLIUH,
6.2 paspsiBaromnii (Au3pyntuBHbIi). [TonoBoit oTO6OP.
' [Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ysbTaT MUKPO3BOIIONUHN. BO3HMKHOBEHHE MPUCHIOCOOIeHUI y opraHu3MoB. ApoMopdo3bl U
nanoanantauuu. [Ipumeps! npucnoco6aeHunii y oprann3mMoB. OTHOCUTENBHOCTh MPUCIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero kputepun u cTpykrypa. BumoobpazoBaHue Kak pe3ynbTaT MUKPOIBOJIONUH. M3051s11s — KiitoueBoi pakTop BHI000pa3oBaHUSI.
I[Iytm m cmocoObl BHmOOOpazoBaHMs: auionarpudeckoe (reorpaduueckoe), CHMMIATPUUECKOE (SKOJOTHYECKOE), «MTHOBEHHOE)
(momuruionan3anusi, rudpuansanus). JJIMTeIbHOCT SBOTIOIMOHHBIX POIECCOB.
Mexanusmbl popMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.
Ponp sBostonIMOHHON Onosiornu B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHUs OnopazHooOpas3us. MUKPOSBOJIOUUS M KOIBOJIOLUS
Mapa3uToB U UX X0351eB. MexaHu3Mbl POPMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOpbOBI ¢ HEl
Metopl u3ydeHus: Makpo3BoJtoiun. [laneonronoruueckue Metoapl u3ydeHus sBosonuu. [lepexoansie hopMbl U GUIOTEeHETHYECKHE
PSIBI OPraHU3MOB.
buoreorpaduueckue meroap! usydenus spotonuu. CpaBHeHue Guopsl U GpayHbl MaTEPUKOB U OCTPOBOB. bruoreorpaduyeckue obmactu
6.3 3emiu. BUapl-sHIEMUKH U PETUKTHI.

9M6pI/IOJ'IOl"I/ILICCKI/IC u CpaBHI/ITeJ'IBHO'MO[)(i)OJ'IOl"I/I‘ICCKI/Ie MCTOABI HM3YUYCHHSA SBOJIIOLIUU. I'eHeTHyeckne MeXaHM3MbI SBOJIIOLIUU
OHTOT'€HE3a M IMOSBJICHMS ABOJIIOIUOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHBbI. Py,Z[I/IMeHTapHHC OpraHbl U aTaBU3MBI.
MOJ'IeKy.]'IHpHO-l"eHeTI/I‘leCKI/Ie, OMOXMMUYECKUE U MAaTeMaTHUYCCKHUE MCTOAbI U3YUCHUSA 3BOJIFOLUH. T'oMo0rUYHBIE TEHBI. COBpeMeHHHe

MCTOAbI TIOCTPOCHUA (bHHOFeHCTH‘IeCKHX JACPCBLCB.

48




XpOMOCOMHBIe MyTallliu 1 3BOJIFOIIUA T'CHOMOB.
OOue 3aKOHOMEpPHOCTH (IpaBuia) 3BoJIOIMH. HeoOpaTUMOCTh 3BONIONMU. ANAnTHBHAs panuanus. HepaBHOMEPHOCTH TEMIIOB

9BOJIIOIINH

6.4

Hayunble runoressl NpoucxoxkAeHUs KU3HU Ha 3emie. AOuoreHnes u naHcnepMmus. JloHaydHble MPEICTaBICHUS O 3apOKICHUH JKU3HU
(kpeaunoHu3M). I'unoresa NoCTOSIHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannannanu, JI. [Tacrepa.
[IpoucxoxxaeHue KU3HU U acTPOOUOJIOTHUS.

OcHOBHBIE dTarbl HEOpPraHuueckou Botonuu. [ImaneTapHas (reoyioruueckas) BOJIIONUS. XUMUYECKast dBOJIONHS. AOMOTEHHBIM CUHTE3
oprannyeckux BemiecTB u3 Heopranudeckux. OnbiT C. Mumiepa u I'. FOpu. Ob6pazoBanue noiuMepoB n3 MoHoMepoB. KoamepBarHas
runore3a AWM. Onapuna, runote3a nepsuuHoro OynboHa Jx. XomnaelHa, renerndeckas runote3a I'. Ménnepa. Pu6osumst (T. Yek) u
runore3a «mupa PHK» V. 'unbepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

WcTopus 3emnu u merop! e€ nzydeHus. Mickonaempble oprannyeckue ocTaTky. I eoxpoHonorus u e€ Meroibl. OTHOCHUTENNbHAS U a0COTIOTHAS
reoxpoHousiorusi. ['eoxpoHosoruueckas 1mKasa: 30Hbl, 3pbl, HEPUOIbI, STTOXH.

Hauanpabie sTambl opraHnyeckod 3Bostonuu. [losBieHHE M SBOJIONMS TEPBBIX KIETOK. DBOMIONUSA MeTaboiau3ma. Bo3HMKHOBEHHE
nepBbIx 3kocucteM. CoBpeMeHHblE MUKPOOHBIE OMOTIEHKHM KaK aHAJIOT MepBbIX Ha 3emiie coobuiectB. Ctpomaronutsl. [IpokapuoTsl u
9yKapUOTBHI.

[IpoucxoxaeHue sykapuoT (cuMOHOTEHE3). DBOIIOLMOHHOE IPOUCX0XKIEHHE BUPYCOB. [IponcX0X1eHHe MHOTOKIETOYHBIX OPraHU3MOB.
BO3HMKHOBEHNME OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl YBOJIOLUH BBICHIMX pacTeHUH. OCHOBHbIE apoMOp(]o3bl pacTeHuid. Beixon pacrenuii Ha cymry. IlosBienue cropoBbix
pacTeHuil U 3aBoeBaHue UMM cymn. CeMeHHbIe pacTeHus. [IponcxoxneHrne IBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Talbl 3BOJIOLUY KUBOTHOTO MUpa. OCHOBHBIE apoMOp(03bl )KUBOTHBIX. Benckas gayna. KemOpuiickuii B3pbIB — OsIBICHUE
COBpeMEHHBIX TUIOB. IlepBbie X0p10BbIE )KUBOTHBIE. JKN3HB B Bojie. DBOJIIOLUS O3BOHOUYHBIX. [Iponcxoxaenne ampuoOuii 1 penTHiIuii.
[Ipoucxoxnenue miuexonuraromux U ntul. IlpuHnun kiaroueBoro apomopgosza. OcBoeHue OeCrO3BOHOYHBIMM M O3BOHOUYHBIMHU
YKUBOTHBIMU CYIILIH.

Pa3Butne xu3Hu Ha 3eMiie IO HpaM U NepuoiaM: apXei, MpoTepo30i, Maneo3o0il, Me3030H, kaiftHo301. OO0I1as XapakTepucTUKa KJIMMaTa 1
reoJIornyeckux npoueccoB. IlosBIeHNe U paclBeT XapaKTEpPHBIX OPraHU3MOB. YTJIeoOpa30BaHUE: €ro YCIOBUS M BIUSHHE Ha ra30BbII

cocTtaB aTMochepsl.
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MaccoBble BBIMUpAHMSI — 3KOJIOIMUYECKHE KpHU3UChl mpouioro. IlpuumHbl M cneacTBuss MaccoBbIX BbIMUpaHMil. CoBpeMEHHbIN

9KOJIOTMYECKUI KPU3KC, €r0 0COOCHHOCTH

6.5

Paznensr u 3agaun anTpomnosorud. Metoiel anTponojorud. CTaHOBJIECHUE MPEACTaBICHUN O IPOUCXOXKIEHUHU denoBeka. COBpeMEHHbIE
Hay4yHbI€ TEOPUH.

CxoacTBO 4YenoBeKa C KMBOTHBIMHM. CHCTEMAaTHYECKOE IOJIOKEHHE ueiaoBeka. CBHUIETENbCTBA CXOJCTBA YEIOBEKA C >KUBOTHBIMHU:
CPaBHUTEIBLHO-MOP(OJIOrnuecKre, SMOPUOIOTHYECKUE, PU3NOJIOTO-ONOXUMUYECKHUE, TOBeeHUeCKHe. OTINYNS YeTI0BEeKa OT )KMBOTHBIX.
[IpsiMoxoskIeHNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOW CUCTEMBI.

JBuxkymmue cuibl ((hakTopbl) aHTpOIOreHe3a: Ouojgorndyeckue, counaibHble. COOTHOIIEHNE OMOJIOTHYECKUX U COLIMATIBHBIX (DAaKTOPOB B
aHTPOIIOTEHE3E.

OcCHOBHBIE CTAJIUU AHTPOTIOTEHE3a. ABCTPAIIONIUTEKH — IBYHOTHE TIPEIKH JTfo/Iei. YeToBeK yMeIbIi, MepBhie U3TOTOBJICHUS OPYAHM TPy/Ia.
YenoBek MpsIMOXOISAIINM U IEPBBIN BBIXO JTt0ie 3a mpeaensl AQpuku. YenoBek reiaenboeprekuii — oOmuii npe1ok HeaHAepTalbCKOro
YyeJloBEeKa U YeloBeKa pazyMHOro. UenoBek HeaHIepTaIbCKUN Kak BUJ JIOJEH XOJOIHOTO KinMara. YenoBeKk pa3yMHBbIH COBPEMEHHOTO
TUIIA, ICHUCOBCKHUI YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a IpenenamMu AQpuku.

DBOJIIOIMST COBPEMEHHOTO YeJoBeKa. EcCTecTBeHHBIN OTOOp B MOMYJSANHUAX dYeTOBEeKa. MyTAIlMOHHBIN MPOIECC M MOTUMOP(PU3M.
[TonynsiroHHBIE BOJHBL, Apeiid TeHoB, Murpanus u «3¢(GeKT 0OCHOBATENs» B MOMYISILUIX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckne pacel. [lonsarue o pace. bosbmme pacel: eBporieougHas (€Bpa3miicKasi), aBCTpajo-HErpoujHas (dSKBaTOpHAIbHAas),
MOHTOJIOMHAs (a3uaTcKo-aMepuKaHcKas). Bpemst u mytu pacceneHus yenoBeka mo ruianere. EquHcTBo uenoBeueckux pac. Hayunas
HECOCTOSITEIbHOCTh pacu3Ma. [IpucnocoOieHHOCTh YelloBeKa K Pa3sHbIM YCIOBUSAM OKpYyXkaromiei cpeabl. BrausHue reorpaduueckoit

cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeToBeKa

DKOCHCTEMBI K Mpucymue MM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3a1aun SKOJIOTHU. CBsI3b DKOJIOTHH C APYIrUMH HAYKaMHU.
Mertoap! skonoruu. llonesbie Ha6J'II-O,I[eHI/I$I. :‘)KCHepI/IMeHTLI B 3KOJIOTHU: IPHUPOJHLIC U J'Ia60paT0pHBIe. MO,Z[GJ'II/IpOBaHI/Ie B 3KOJIOTHH.

MOHHUTOPHHT OKpY>KaIOIIEH Cpeibl: JOKAIbHBIHN, peTHOHAIBHBIN U TI00aTbHBIN
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7.2

Okonorndyeckue (HaKTOpsl U 3aKOHOMEPHOCTU UX AercTBus. Kiaccudukanus sKoorndeckux (pakropoB: abuoTudeckue, OMOTHYECKHE,
anTpornoreHHple. OO0IIKMe 3aKOHOMEPHOCTH IEHCTBUS dKoJormueckux ¢aktopoB. [Ipasmio munumyma (K. Hlnpenrens, 0. JIuOnx).
TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOUOHTHBIE OPraHU3MBI.

AbGunotnueckue ¢aktopbl. CBET Kak JKOJOTWYecKWi (akTop. J[eHCTBHE pa3HBIX YYaCTKOB COJHEYHOTO CIIGKTpa Ha OPraHU3MBEI.
DKOJIOTUYECKHE IPYMIbl PACTEHUI U )KMBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CUTHajbHAas poJib cBeTa. POTONEpHOIU3M.

Temnepatypa kak 3kosioruueckuii ¢akrop. JlelictBue TemmnepaTypsl Ha OpraHu3mbl. [IoWKUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxuocts kak skonornueckuii gaxrtop. [Ipucrnocobnennst pacTeHUi K MoaIep:kannio BogHoro Oananca. Knaccudukaius pacTeHuid mno
oTHoIIEHHIO K Bojie. [IprucnocoOnenns )KMBOTHBIX K M3MEHEHNIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHMsI OpraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIIHAs, [TOUYBEHHAs, ITyOMHHAs MOANOYBEHHAs, BHyTpHOpraHu3MeHHas. Ou3nKo-
XMUMHUYECKHE 0COOEHHOCTH CpeJl 00MTaHus opraHu3MoB. [Iprcrnocobienus opraHu3MoB K JKU3HH B pa3HbIX cpeaax.

buonoruueckue put™mbl. BHemHue u BHyTpeHHHE pUTMBbL. CyTO4HbIE U roAnyHble pUTMBI. [Iprucnoco01eHHOCTh OPraHu3MOB K CE30HHBIM
W3MEHEHUSIM YCIIOBUH JKU3HH.

Kuznennsie popmbr opranu3moB. [lonsarue o xu3HeHHOU popme. KuznenHnbie PopMbI pacTEHUM: AepPEBbs, KyCTAPHUKH, KYCTAPHUYKH,
MHOTOJICTHHE TpPaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIE (HOPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOUOHTHI, adpoOMOHTHL. OCOOCHHOCTH
CTPOCHHS 1 00pa3a )KU3HHU.

buotnueckue ¢akropbl. Buapl OnoTHuecKWX B3aMMOICHCTBHI: KOHKYPEHIUS, XUIIHUYECTBO, cuMOMO3 U ero Qopmsel. I[lapasutusm,
Koomepalus, MyTyalau3M, KOMMEHcalu3M (KBapTHPAaHTCTBO, HaxieOHum4ecTBO). Herpoduueckue B3auMOIEHCTBHS (TONMHUYECKUE,
tdopuueckue, pabpuueckue). 3HaueHHEe OMOTUYECKUX B3aUMOJICHCTBUMN AJIsl CYHIECTBOBAHMS OPraHU3MOB B cpenie oOutanus. [IpuHimn

KOHKYPCHTHOTI'O UCKIIFOUCHUS

7.3

DKOJOTUYECKHE XapaKTepUCTUKH momyasiuu. [lomynsius kak Ouonormyeckas cucreMa. Poib HEOJTHOPOAHOCTH cpenbl, (PU3UUECKHX
O6aprepoB U ocoOeHHOCTel OMONOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpbl momynasuuid. OCHOBHBIE MOKa3aTelH
MOMYJISIIIUK: YACICHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBAs CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIIUSI.

DKoJioruueckas CTpykrypa nomyisuuu. OlleHKa 4HMCIEHHOCTH Nomynsiuu. JluHamuka monymsauuu U e€ peryisuusa. buotudeckuit

NMOTCHOHAJI TOITYJISINH. MOI[CJIHpOBaHI/IC JAUHAMUKU TIOITYJIALUU. KpI/IBBIC pocCTa YHUCICHHOCTHU IMOIYIISIIHUU. KpI/IBBIe BbIDKMBaHUA.
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Perynsus 4ucIeHHOCTH MO posib (PaKTOPOB, 3aBUCALINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJOTHYECKHE CTPATErMy BUJIOB (I-
u K-ctpaterun).

[onsitne 06 skon0OTMYecKOl HUIIEe BUaa. Mecroooutanue. MHoromepHasi MoJienb 3konorndeckoi Humm Jx. M. Xarunncona. Pazmepst
9KOJIOTHYeCKOW HAIM. [loTeHManbHas v peaan30BaHHAs HUILN.

Bun xak cucrema nomynsuuidi. Apeasnsl BUI0B. Buabl U MX KU3HEHHBIE CTpaTeTuU. 3aKOHOMEPHOCTH ITOBEACHUSI U MUTPALIUNA KUBOTHBIX.

Bbrnomornueckme nHBa3zuu YYXXCPOAHBIX BUI0B

CoobmectBa oprann3mMoB. buorieHo3 u ero cTpykrypa. CBs3u Mexay OpraHu3MaMu B OMOIIEHO3€. DKOCHUCTEMa KaK OTKPBITas CHUCTEMa
(A.Ix. Tencnu). @yHKIMOHANIbHBIE OJOKH OPraHU3MOB B SKOCUCTEME: IPOAYLEHTHI, KOHCYMEHTBI, pEAYLIEHTHl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnornueckue 0oku 3xocucteM. [1ouBsl U Wbl B 3kocucTeMax. KpyroBopor BemiecTs ¥ HOTOK 3HEPTUU B
9KOCHUCTEME.

OcHoBHbIE TIOKa3aTeNn FKOcUcTeMbl. broMacca u nmpoaykuus. K0JIOTHYeCKUue TUPaMUIbl Yucesl, OnoMacchl U SHEPTUu.

HanpaBnenHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbIe U BTOPUUHBIE CYKIIECCUU M MX MPUYHUHBL. AHTPOIOTr€HHBIE

BO3JICHCTBUS Ha cykieccuu. KimmmakcHoe cooOmiecTBo. bruopasnooOpasue M MoiMHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH

7.4 COOOIIECTB.
[Ipupoanbie 3KOoCUCTEMBI. AHTPOMOT€HHBIE 3IKOCHUCTEMBI. ATpoO3’KOCcHUCTeMa. ArporeHo3. Paznmuuus MeXIy aHTPONOI€HHBIMU |
MIPUPOJAHBIMU SKOCHCTEMaMHU.
Ypboakocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. ['oponckas dmopa u ¢ayna. CuHaHTpomnmszanusi ropoAckoi (ayHBI.
buonoruueckoe u XO3SHUCTBEHHOE 3HAUEHUE Aarpod’KOCHUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX
B3aUMO/ICHCTBUI OPraHu3MOB B SKOCHCTEMAX.
[lepeHoc »HepruM M BEHIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTh OPraHW3MOB, MOMYSLUNA U SKOCHUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUI
buocdepa — obmierianerapaas o6osouka 3emid, rae CyIeCTBYeT WM CylIecTBOBana xu3Hb. Yuenue B.W. Bepuaackoro o 6uocdepe.
75 Ob6nactu 6uocdeps! u e€ cocran. JKuBoe BeecTBo OMocdepsl U ero GyHKIHH.

3aKOHOMepHOCTI/I Cymi€CTBOBAHUSA 6I/IOC(1)epBI. OcoOeHHOCTH 61/100(1)epL1 KakK TJ00aIbHON 3KOCHCTEMEL. I[I/IHaMI/I‘IeCKOC PaBHOBECUC B

o6uocdepe. KpyroBopoTsl BemecTB 1 OMOreoXMMHUYECKHe UKIIBI (yriiepoja, a3oTa). PUTMu4HOCTS siBieHui B Ouocdepe.
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3onansHOCTH Onochepsl. [Tonsitue o 6uome. OCHOBHBIE OMOMBI CYIIIU: TYH/Ipa, XBOWHBIC JIeca, CMEIIaHHBIC U IMTUPOKOIUCTBEHHBIC JIeca,
CTETH, CABaHHBI, TyCTHIHH, TPOITUIECKHE JIeCa, BRICOKOTOPhs. Kiumar, pacTuTenbHBINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa 1 (yHKIHUS KHUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHIHAaNa U OMoChepHbIX (PyHKIIMIA

DKOJIOTHUECKHE KPU3HUCHl W UX NMpUUYUHBL. Bo3zeiicTBue yenoBeka Ha Ouocdepy. 3arpsisHeHHE BO3AYIIHOM cpenbl. OxpaHa BO3ayXa.
3arpsi3HeHue BoiHOM cpeabl. OXpaHa BOAHBIX pecypcoB. Paspyiienue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne kiumara.

76 AHTpPOIIOTEHHOE BO3JCICTBUE HA PACTUTENIbHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIBHOIO U KUBOTHOTO Mupa. OCHOBHbBIE MPUHIUIIBI
. oxpanbl puposl. Kpacubeie kuuru. Oco6o oxpansiemsle npupoansie Tepputopun (OOIIT). borannueckue cajpl U 30070rMUECKUe TapKHU.
OcHOBHbIE NPUHLUIBI YCTOMYMBOIO pPa3BUTHUS UEIOBEUECTBA M MpHUpojabl. PannoHalbHOE NPUPOJOINOIB30BAHUE U COXpPaHEHHE

OMOJIOTMYECKOT0 pa3HO0Opasus 3emin

YUYEBHO-METOANYECKOE OBECINHEYHEHUE OBPA30BATEJIBHOI'O MTPOLIECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

B.B.Ilaceunuk, A.A.Kamenckuii, A.M.Pybuos, I'.I'".IlIsenos, 3.I".I'anmontok. buosnorus. 10 knacc: yue6. s ob6meoOpazoBar. Opranusaiuii moa pes.
B.B.Ilaceynuka. — M.: IIpocBemenue, 2021

A.B.Tepemos, P.A.IlerpocoBa. buosiorus. buonornyeckue cucremsl u npoueccol. 10 k1. — M.: Muemo3una, 2018

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

EI'D. buosnorus: TUIoBbIE IK3aMeHaAIMOHHBIC BapuaHThl/moa pea. B.C.Poxmnosa. — M.: U3natenscTBO «HannonansHoe 0Opa3oBaHue»
EI'D. buonorus: yauBepcanbhblid cripaBouHuk/ FO.A.CagoBHnuenko. — M.: DkcMo

Tpemesa H.B. XXusas npupona: ot Mmosiekyisl 10 6uochepsl. — Cumbeponons: KPIT «M3aarenbctBo « Kpeimyumnearnsy»

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://sbio.info/?disableGlobalinfoCollect=false ysclid=Imghx6fa8z251502403
https://bio.1sept.ru/urok/?ysclid=Imghd35pzf305481023
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29 ysclid=Imgi0g33b4278721702
https://resh.edu.ru/subject/5/5/

https://content.edsoo.ru/lab/

http://www.fipi.ru/

http://www.rustest.ru/

https://bio11-vpr.sdamgia.ru/
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