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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yue6HOMY nipenmery "buosorust" (nanee - 6MoIOTHs) HA YPOBHE CPEIHETO
obmrero odpa3oBanus pazpadborana Ha ocHOBe DenepasibHOTro 3akoHa OT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®eneparun», ®I'OC COO, Konnenuuu mnpenomaBaHus
yuebHoro npenmera «buonorus» U OCHOBHBIX MOJOXEHUH ¢enepanbHoil paboueit mporpaMMsl
BOCIIUTaHUS.

YueOHbii mpeamer «buonorus» yriyonéunoro ypoBHs wu3ydeHus (10—11 xmaccer)
SBJIIETCSL OAHMM W3 KOMIIOHEHTOB NIpeAMeTHOM obnactu «EcTecTBEeHHO-HAy4YHBIE NMPEAMETHIY.
CornacHo monoxerusm PI'OC COO mnpodunbHble ydeOHBIE NpEAMETHl, H3y4daeMmble Ha
yryOJIEHHOM ypOBHE, SIBISIFOTCS criocoOoM nuddepeHnmanum oOydeHuss Ha YPOBHE CPEIHETO
obmero o0pazoBaHMS W MPU3BAHBI 00ECIEUUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM,
CpeAHMM OOLIMM, CpeOHUM Hpo(deCcCHOHAIbHBIM M BBICIIMM oOpa3zoBaHueM. B To ke Bpems
KaXIbIi U3 3TUX y4eOHBIX MPEIMETOB JI0JDKEH OBITh OPHEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeIbHBIX, BOCIUTATEILHBIX U Pa3BUBAIONIMX 3a7ad, CBA3aHHBIX C MpodopreHTaIue
oO0yyaromxcs M CTHUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOW 00JacTH HaydHOrO 3HAHUA,
CBSI3aHHOTO C OHMONOTMel, MEeTUIIMHOW, DKOJOTWEH, MCUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
TICTIOM.

[Tporpamma mo yuebHomy mpenmety "buonorus" naér mpeacraBieHue O LEMH U 3aJadax
u3ydeHus yuebHoro npenmera «buosorus» Ha yriiy0iaE€HHOM ypOBHE, ONpeieNseT 00s3aTelIbHOe
(VHBapuaHTHOE) MpPEIMETHOE COJEp)KaHHEe, €ro CTPYKTypUPOBAHME IO pasjenaM U TeMmam,
pacrpeziesieHue 1o KjaccaM, peKOMEHAyeT M0CIe10BaTeIbHOCTh U3y4eHHUsl yueOHOro MaTepuaa
C y4€TOM MEXNpPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipoliecca,
BO3pACTHBIX 0COOEHHOCTeH oOyuaromuxcs. B mporpamme mo Ouosiornu peann3oBaH HMPUHLHUIT
MPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHMS,
Omaromapss 4eMy IpPOCMAaTpUBAETCs  HAMpPaBIEHHOCTh Ha  MOCIEAYIOUIEe  pa3BHUTHE
OMONOTMYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOTO
MHUPOBO33pEHHs], SKOJIOIMUYECKOr0 MBIIUIEHUS, NPEACTAaBIEHUN O 3710pOBOM 00pa3e *HU3HHU, Ha
BOCIIHUTAaHUE OEPEeKHOTO OTHONICHUS K OKPYXKAIOMIeH NpUpoaHOW cpere. B mporpamme mo
OMOJIOTMM TaK)Ke IOKa3aHbl BO3MOXKHOCTH y4yeOHoro mnpenmera «buonorus» B peanusanuu
tpedoBanniit ®I'OC COO k NIaHUPyEeMbIM JIMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM
pe3yipraTaM oOydeHuss U B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABAaTEIbHOU
JEeSITeNbHOCTH O0YYaIOLIMXCS 1O OCBOCHHMIO CONEp)KaHHUS OMOJIOrHYecKoro oOpa3oBaHUs Ha
YPOBHE CpeIHero o01ero oopa3oBaHus.

VYuebublit penmer «buonorus» Ha ypoBHE cpeqHero o0mero oOpa3oBaHHsS 3aBEpIIAET
Ouonornueckoe obpazoBaHuE B IIKOJIE M OPUEHTUPOBAH HA pACHIMpPEHUE U YriayOJieHne 3HaHUI
0o0ydJarIMXCcsd O JKMBOH TIPUPOJE, OCHOBAX MOJICKYJSIDHOM W KJICTOYHOW OHWOJIOTHH,
SMOPHONIOTUN U OHOJOTMH Pa3BUTHS, TCHETUKH, CENEKIUU, OMOTEXHOIOTHH, SBOIIOLKNOHHOTO
YUEHHS U SKOJIOTHH.

Nzyuenue yueOHoro npeameta «buonorus» Ha yriyOJIeHHOM YpOBHE OpHUEHTHPOBAHO Ha
MOATOTOBKY OOYYarOUIMXCS K TOCIEAYIOMIEMY TOJYYCHHIO OMOJOTHYECKOTO 00pa3oBaHUs B
By3axX M OpraHM3alMsIX cpenHero npodeccuoHanbHoro odpaszoBanus. OCHOBY €ro cojaep)kaHus
COCTaBJISIET CHUCTeMa OMOJOTMYECKUX 3HAaHUU, IMONYYEHHBIX MPU HM3YyYEHUU OOydarolIMMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pa3feioB OHWOJIOrMM Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanus, B 10—11 knaccax 3TH 3HaHUS NOITYyYalOT pa3BUTHE. Tak, pacUIMpPeHbl U YTITyOIeHbI
OMONIOTMYECKUE 3HAHUS O PACTEHMAX, KUBOTHBIX, I'puOax, OaKTepusx, OpraHu3Me 4YeloBeKa,



OOIIMX 3aKOHOMEPHOCTSX JKHU3HHU, JIOMOJHUTEIBHO BKJIIOYEHbl OHOJOIMYECKHE CBEACHUS
MPUKJIAJTHOTO U TOMCKOBOIO XapakTepa, KOTOPblE MOXKHO HCIIOJb30BaTh KAK OPUEHTHUPHI IS
nociueayrouero Beioopa npodeccuu. BosmoxkHa Takxke MHTErpauus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMHU, MTOTYYEHHBIMH O0YYaIOIUMUCS IPU U3Y4EHUHU (PU3UKH, XUMUH,
reorpaduu 1 MaTEMaTHKH.

CrtpykTypa mporpaMMmbl 1o y4deOHOMY mnpeameTy "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBI U HBOJIIOLMOHHBINA MOAXOABI K H3ydeHHI0 Oumosornu. CoriacHO UM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHbIE JJIsl JKUBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3alluHy,
9BOJIIOLIMM OPraHMYEeCKOro MHpa Ha 3emjie, COXpaHEHUs OHOJIOTHYECKOro pa3HOOOpasus
miadeTel. Tak, B 10 kiacce M3y4yaroTcs OCHOBBI MOJEKYJISPHOW M KJIETOYHOM OHojoruwy,
SMOPHOJIOTUN U OMOJIOTUU Pa3BUTHUSI, TECHETUKU U CEJIEKIUH, OMOTEXHOJOI MU U CUHTETUYECKOU
OMONIOTHH, aKTYaIM3UPYIOTCS 3HAHHUS OOy4aromMXcs MO OOTaHMKE, 300JOTMH, AHATOMHH,
¢uznonorun yenoseka. B 11 kiacce m3ydaroTcsi 3BOMIOLMOHHOE YYEHHE, OCHOBBI 3KOJIOTUHU U
ydeHue o ouocdepe.

VueOHblii npeamer «buonorus» mnpu3BaH o00ecHeduTbh OCBOEHHME OOy4arolUMUCS
OMONIOTMYECKUX TEOpUl M 3aKOHOB, HJAEH, NPUHLUIOB M MpPaBWJ, JEKAIMX B OCHOBE
COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, 3HAHMH O CTPOCHHWM, MHOr000pazuu H
OCOOEHHOCTSIX KJIETKHM, OpraHM3Ma, MONYJSALUM, OMOLIEHO03a, 3KOCHCTEMBI, O BBLAAIOLIUXCS
HAYYHBIX JIOCTHXKEHUSAX, COBPEMEHHBIX HCCIEJOBAHMUAX B OHOJOIMH, NMPUKIATHBIX ACHEKTaX
Ouonornueckux 3HaHuM. g pa3BUTHS U MOAJEp)KaHUs MHTEpeca 00ydaroummxcs K OHoJoruu
Hapsily cO 3HaYUTENIbHBIM 00bEMOM TEOPETHUUECKOT0 MaTepHalia B COEPIKaHUH IIPOrpaMMBbl 110
OMOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPHEH CTAHOBJICHUS W Pa3BUTHSL TOM WJIM WHOU
obyactu GMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pellleHHE Ba)KHEHIINX
OMOJIOrMYECKUX U SKOJIOTHYECKUX MPOOIIEM.

Llenp n3yuyenust yueOnoro npeamera «buosnorus» Ha yriy0iaEHHOM ypoBHE — OBJIa/IeHHE
00y4aloIMMHCA 3HAHUSMH O CTPYKTYPHO-()YHKIIMOHAJIBHOM OpraHu3alliM >KUBBIX CHCTEM
Pa3HOro paHra v MpHOOpeTeHNnEe YMEHUH HCIIOIB30BaTh 3TH 3HAHUSA B (DOPMUPOBAHUU MHTEpeEca
K onpenenéHHol obmacTu npodeccuoHaNbHOM NEeATeNTbHOCTH, CBSI3aHHOM C OMOJIOrHel, Wi K
BBIOOpPY Y4EOHOTO 3aBEACHHUSI ISl IIPOIOJDKEHUS OMOJIOTHYECKOT0 00 Pa30BaHMSL.

JlocTmkeHne Lenu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriry0ia€éHHOM ypOBHE
o0ecreunBaeTcs pelieHueM CIeAYIOLIMX 3a/a4:

OCBOCHHME OOYyYalOIIMMHCS  CUCTEMbl OHMOJOrMYECKMX 3HaHM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHLENMUUAX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U IpaBUIIaX,
COCTaBJLSIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KapTHHY MHpa; O CTpPOEHHH,
MHOI000pa3uu U OCOOCHHOCTSAX OMOJIOTMYECKUX CHCTEM (KJIETKA, OpPraHu3M, MOMYJIALUs, BUJ,
OuoreoreHo3, Ouocepa); O BBLAAOIIUXCA OTKPHITUAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OHOIOTHH;

O3HaKOMJIEHME  OOydaloIIMXCsl €  METOJaMU  [O3HAaHUS  JKUBOM  NPHUPOJBI:
UCCJIEZIOBATEILCKUMHU METOIaMU OMOJIOTMYECKUX HaYK (MOJIEKYJISIPHOM U KJIETOUYHOM OMOJI0ruu,
SMOPHOJIOTUN U OMOJIOTUHU Pa3BUTHUSI, TEHETUKU U CEJIEKI[UU, OMOTEXHOJOI U U CUHTETUYECKOM
OMONOruM, MAaJCOHTOJIOTUH, OKOJIIOTHH); METOJaMU  CaMOCTOSATEIBHOIO  INPOBEIEHUS
OMOJIOrMYECKUX MCCIEA0BaHUM B Jabopatopuu M B mpupoae (HaOmroaeHue, H3MEpeHue,
9KCIEPUMEHT, MOJIEINPOBAHHUE);

OBJIaZICHHE OOYYaIOUIMMMCS YMEHHUSMHU: CaMOCTOSATENBHO HaXOIWUTh, AHAIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMALINIO; MOJIb30BAThCS OMOJIOTMYECKONW TEPMUHOIOTHEN U
CUMBOJIMKOM; yCTaHaBIMBAaTb CBSI3b MEXIYy Ppa3BUTHEM OHOJOTMM M COLMAIBHO-



SKOHOMMYECKMMH M HKOJOTMYECKUMH IpoOJeMaMu 4YelIO0BEYecTBa; OLIEHUBATh IOCJIEACTBUSA
CBOEH JESITENbHOCTH IO OTHOLIEHHIO K OKpY’XKalolledl NpuUpoAHON cpene, coOCTBEHHOMY
3I0pOBBI0 M 3JI0POBBIO  OKpYXKAlOIIMX JIIOJeH; OOOCHOBBIBATH U  COOJIIOJIaTh  MEpPHI
npo(UIaKTUKU MH(EKIHMOHHBIX 3a00JI€BaHM, TpaBUJia MOBEACHUS B MPUPOJIE U oOecreyeHus
0€e3011acHOCTH COOCTBEHHOW KU3HEACATENBHOCTH B YPE3BBIYAMHBIX CUTyalUsX HPUPOIHOTO U
TEXHOT€HHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHbIE Hay4yHbI€ OTKPBITUS B 00JacTH
Oouonoruu;

pa3BUTHE y OOYUAIOIIMXCSl MHTEUICKTYalbHBIX M TBOPUECKUX CIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIIAIOIIMMHUCSA OTKPBITUSMU M COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OMOJIOTHH,
pelaeMplMU €10 MpoOJEeMaMH, METOJO0J0rHuell OMOJIOrMYEeCKOro HMCCIEN0BaHUs, MPOBEACHUS
OKCIEPUMEHTAIbHBIX HMCCIEAOBaHUM, pelleHus OWOJOrMYecKux 3ajJad, MOJEIUPOBAHUS
OMOIOrNYECKUX 00HEKTOB U MPOIECCOB;

BOCIIUTaHUE y OOy4YarOIMXCsl LIEHHOCTHOTO OTHOLIEHMs K JKMBOM IpHpOJE B LEJIOM U K
OTHENbHBIM €€ o0beKTaM U sBJIEHUSAM; (POPMUPOBAHME SKOJIOIMYECKOH, TI'€HEeTHYeCKOH
I'PaMOTHOCTH, OOLIeH KyJIbTypbl MOBEIACHHUS B IPUPOAE; MHTETPAllUM €CTECTBEHHO-Hay4YHbIX
3HAHUH;

npuodpereHre 00y4aromMHUCS KOMIETEHTHOCTH B PAllMOHAIIBHOM NPUPO/IONOIb30BaHUI
(coOmroieHne mpaBWJl TOBEACHUS B IPUPOJE, OXpaHbl BHUAOB, D3KOCUCTEM, Ouocdepsl),
COXpaHEHUU COOCTBEHHOIO 37I0POBbS U 3I0POBbS OKPYXKAOIIMX JHOAEH (coOmoaeHus mep
npoduiakTuku ~ 3a0oneBaHuid, oOecriedeHne  0€30MaCHOCTH  JKU3HEACSATEIBHOCTH B
Ype3BbIYaiHBIX CUTYALUSAX MPUPOJHOIO U TEXHOT'€HHOI0 XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS
OMOJIOrMYeCcKUX 3HaHUI U yMEHUI B IOBCEIHEBHOM JKU3HH;

CO3/IaHHM€ YCJIOBHUH JJIi OCO3HAHHOTO BbIOOpa O0O0yYaromMMHCS HWHIUBUAYaTbHOM
00pa3oBaTEIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH MOCIEAYIOUIEMY MpodhecCHOHATLHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUM C HWHAMBUAYAJIbHBIMM HHTEpECaMH U MOTPEOHOCTIMU
peruoHa.

OOmiee 4yMCIO YacoB, OTBEJACHHBIX Ha HM3y4yeHHE OHOJOTMHM Ha YIIyOJCHHOM YpOBHE
cpenHero obmero obpazoBanus, coctaBisgeT 204 uaca: B 10 xmacce — 102 wyaca (3 ugaca B
Heznemo), B 11 xknacce — 102 yaca (3 vaca B Hezielno).

Otb6op opraHu3zauuoOHHBIX (OpM, METOAOB U CpeacTB o0ydeHus OHOJIOrUU
OCYILECTBIISAETCS ¢ Y4ETOM cleUU(UKHU €ro COoIep)KaHHs M HaIPaBJIEHHOCTH Ha MPOAOJDKEHUE
OMoIOrn4ecKoro o0pa30BaHUs B OpPraHU3aLUSAX CPEeIHEro NpoQPecCHOHAIbHOTO U BBICIIErO
o0Opa3oBaHws.

OOs3aTeNbHBIM yCIOBUEM MpH 00yuyeHHHM OMOJIOTMU Ha YriIyOJEHHOM YpPOBHE SIBISETCS
npoBeJeHHE Ja0OpaTOPHBIX M HpakTUdyeckux pabor. Takke ywactue oOydaromuxcs B
BBIIIOJIHEHUU TPOEKTHBIX M y4eOHO-MCCIENOBaTeNbCKUX pabdoT, TeMaTHKa KOTOPBIX
OIIpEIeNsACTCS Y4YUTENeM Ha OCHOBE MMEIOLIMXCS MaTepUalbHO-TEXHHYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYYEHUA

10 KJIACC

Conepxanue 1Iporpammsel, BBIACICHHOE KYPCUBOM, HE BXOOUT B  IPOBEPKY
rocyaapcTBeHHON utoroBoit arrecranuu (I'MA).

Tema 1. buoJiorusi kKak Hayka

CoBpeMenHasi 6uoorusi — KOMIUIeKcHas Hayka. KpaTkast uctopust pa3BUTHS OMOJIOTHU.
buonornueckue Hayku M u3ydyaemble UMU MpoOsieMbl. DyHaaMeHTanbHbIE, MPUKJIATHBIE U
MTOMCKOBHIE HAYYHBIE MCCIICIOBAHUS B OMOJIOTHH.

3HauyeHue OHOJOrMU B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI
mupa. Ilpodeccun, cBs3anHble C OHojoruedd. 3HaueHWE OWOJOTMM B  MPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKA: MEAULMHE, CEIbCKOM XO3SMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBL.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, VY. apsei, I
Mengaens, B. . Bepnanckuii, 1. II. [laBno, . . Meunuxkos, H. M. Basuios, H. B.
Tumodeer-PecoBckuii, k. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBA3b OMOJOTUU C IPYTrUMH Haykamm», «CucteMa OHOIOrHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl M MX U3YyUeHHE

JKuBbie cucTemMBbl Kak mpeaMer u3ydeHus: Ononoruu. CBONCTBA )KUBBIX CUCTEM: €IMHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTb, CIOKHOCTb U  YIOPSIJZOYEHHOCTb
CTPYKTYpBI,  OTKpBITOCTb, = CaMOOpPraHU3allMs, CaMOBOCIPOM3BEIECHHUE,  pa3apa)kKMMOCThb,
U3MEHYHUBOCTb, POCT U pa3BUTHE.

YpoBHU OpraHu3alMd KUBBIX CHCTEM: MOJIEKYJIAPHbIA, KJIETOYHBIA, TKaHEBBIH,
OpraHu3MEHHBIN, MONYJISILUOHHO-BU0BO, 3KOCHCTEMHBIN (OMOTreOIIEHOTUYSCKH ),
ounocdepubiii. [Ipomecch, mpoucxoasinme B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKU KHBOTO.
Kuznp kak ¢popma cyuiectBoBaHus Matepuu. Hayku, nzyuaroiiye >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLlUH.

W3yuyenne xuBbix cucreM. Mertonsl Ouonornueckoil Hayku. Habmonenue, nuamepeHue,
SKCIIEPUMEHT, CHUCTeMaTu3auus, wMeraaHaim3. lloHAaTHe O 3aBUCUMONW W HE3aBHUCHUMOM
nepemeHHol. [lmanupoBanme skcnepumenta. lloctanoBka u mposepka runore3. Hynesas
runores3a. [Tonstue BeIOOpKH U €€ qocToBepHOCTh. Pa3Opoc B Gmonorndyeckux AaHHbIX. OlLeHKa
JIOCTOBEPHOCTH IOJYYEHHBIX pe3yJibTaToOB. [IpUUMHBI HCKaKEHUsI pe3yIbTaTOB IKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOr O TECTA.

JleMoHCTpanuu

Tabmuuer u cxembl: «OCHOBHBIE TpPU3HAKH >KU3HM», «bHoOIOrMYeckre CucTeMbIy,
«CBOICTBa )XKUBOW MaTEpUN», «YPOBHU OPraHU3aLHUU KUBOM MPUPOAb», «CTpOEHHE )KUBOTHOU
KIeTKn», «TKaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3ydeHuUs )KUBON TPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE JJIsl IPOBECHUS HAOIOICHU I, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonp30BaHME Pa3aMYHBIX METOAOB NPU H3YYEHUH KUBBIX
CUCTEMM.

Tema 3. buosorusi KjieTku



Kinerka — cTpykTypHO-(QyHKIHOHAJIbHAS €AMHUIA XKUBOrO. VICTOpUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llnelinen, P. Bupxos).
OCHOBHBI€ ITOJIOKEHUS COBPEMEHHOMN KJIETOYHON TEOPUHU.

MeToapl MOJNEKYJISIpHOM H KJIETOYHOH OHOJIOTMH: MHUKPOCKONHUS, XpomaTorpadus,
anekTpodope3, METOJ  MEUYEHBIX aToMOB, Ju(depeHIManbHOe  LEHTpU(]yrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue PUKCUpPOBAHHBIX KiemoK. DIEKTPOHHAs MHUKPOCKOIHS.
Kongpoxanvnas muxpockonus. Bumanvroe (npusicusnennoe) uzyyenue Kiemox.

JleMoOHCTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmunel 1 cxeMbl: «CBETOBOM MHUKPOCKON», «DJIEKTPOHHBIH MHUKpoOckom», «McTtopus
pa3BUTHUS METOA0B MUKPOCKOITMM.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKpOINpENapaTbl PacTUTENbHBIX, KUBOTHBIX U
OaKTepuabHbIX KJIETOK.

IIpakTHyeckas padora «lI3ydeHue METOAOB KJIETOUHOW Ouoioruu (Xxpomatorpadus,
anekTpodopes, nupdepenunansuoe neHTpudyrupopanue, [11IP)».

Tema 4. Xumuuyeckasi OpraHu3anus KJIETKH

XUMHUUYECKHI COCTaB KJIETKU. MaKpo-, MUKpPO- U YJIbTPAMHUKpO3JIeMeHThl. Boia u e€ ponb
KaK pacTBOPUTENS, pPEarcHTa, ydacTue B CTPYKTYPUPOBAHMM KJIETKH, TEIJIOPETrYJIILHH.
MuHepanbHbIE BEIECTBA KJIETKH, X OHooruueckas poib. Pojib KATHOHOB U AaHHOHOB B KJIETKE.

Oprannueckue BeniecTBa KJeTku. buomornueckue nomumepsl. benkn. AMUHOKHCIOTHBIN
cocraB OenkoB. CTpyKTypbl OenkoBod Mosekyinbl. IlepBuunas cTpykTypa Oenka, HMeNTHAHAs
cBs3b. BropuuHas, TpeTuuHas, 4yeTBepTUUHAas CTPYKTyphl. Jlenarypanus. CBoiicTBa Oe€NKOB.
Knaccudukanus 6enxoB. buonorndeckue GpyHkiuu 6emkoB. [lpuonul.

VYraeBoael. MoHOcaxapuabl, AMcaxapuibl, OJMrocaxapuabl M mojucaxapuabl. OOmmit
IUIaH CTpPOeHHs M (PU3UKO-XMMUYECKHE CBOWCTBAa yriIeBOOB. buonoruueckue ¢GyHKIUU
YIIIE€BOMOB.

Jlumuasl.  'mapodunbHO-TUApodoOHBIE  cBolicTBa.  Knaccudukamus — mummmos.
Tpurmuuepuas, Goconunuasl, BOCKH, creponabl. buomornueckue ¢Gyakmum mununos. O6my e
CBOMCTBa OMOJIOTHYECKUX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
ITOJIYIIPOHHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. Crpoenue nyknenHoBeix kucior. Hykneoruasl.
[Mpuaun kommiemenTaproctu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoiinas cnupainsb.
Mecrtonaxoxaenue u ouonorndeckue Gpynknuu JJHK. Buaer PHK. @yakiuu PHK B kietke.

Crtpoenue mosiekynbl AT®. Makpoapruueckue cBsizu B mojekysie AT®. buonornueckue
¢yaknun  AT®. BoccraHoBJEHHBIE TIEPEHOCYMKHM, HX (QYHKIUM B KIETKe. [[pyeue
HYK1eo3uompugocpamol (HTD). CekBenupoBanue  JIHK.  Memoowt  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHasi Ouosnorus: OMoXuMuueckue U Ouodu3NUEecKUe HCCIIEAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTypbl OuoMonekyi. Mooeruposanue cmpykmypol u Qyukyu
ouomonexyn u ux komniexkcos. Komnviomepnuolii ouzatin u opeanuueckuii cunmes OUOMOoaeKy1 u
UX HenpuUpOOHbLIX AHANO208.

JdemoHcTpanumn

IToptpertst: JI. [Tomunr, [x. Yorcon, @. Kpuk, M. Yunkunce, P. ®panxmun, @. Canrep, C.
IIpy3unep.

HAuarpammsel:  «PacrpeneneHue XMMHUYECKHUX DJIEMEHTOB B HEXUBOW  NPUPOAE»,
«Pacripenenenme XuMHYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».



Tabmuuel u cxemsbl: «llepuognueckas TaOnMila XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIeKyJbl BOABD», «BeimectBa B cocraBe opraHuzMoB», «CTpOEHHME MOJEKYJbl OeKay,
«CTpyKTYyphl O€JNKOBOIl MOJEKyibl», «CTpoeHue MOJEeKyl YrieBoaoB», «CTpoeHue MOoJeKyll
mnuaoBy, «HyknenHoBsie KUCIOTBDY, «CTpoeHne MoaeKyiasl AT®».

O6opynoBaHue: XMMHUYECKas [10CyJja U 000pyA0BaHUE.

JlaboparopHas pabora «OO0Hapy)eHHE OSITKOB C TOMOIIBI0 KAUECTBEHHBIX PEAKITUI.

JlabopaTopHas padora «lccienoBanue HyKJIEMHOBBIX KUCIOT, BBIIEICHHBIX M3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHne H QYHKIHMH KJIETKH

Tunmsl KIETOK: dyKapuoTHUYecKass W Mpokapuotnueckas. CTpyKTYpHO-(yHKIIHOHAIbHBIC
00pa30BaHMSI KJICTKH.

Crpoenne mnpokapuoTuyeckod kierku. Kierounas creHka Oaktepuid u  apxeil.
Oco0OeHHOCTH CTPOEHUSI TeTepOTPO(HON U aBTOTPO(HONW MPOKAPUOTUUYECKUX KIETOK. MecTo U
POJIb MPOKAPUOT B OUOIIEHO3aX.

Ctpoenne u GyHKIIMOHUPOBAHUE dyKapuOTHUECKOol kieTku. IlnazmaTuueckas memOpaHa
(mnazmanemma). CTpyKTypa TUIa3MaTU4YecKol MemOpaHbl. TpaHcmopT BemiecTB —uepes
IIa3MaTUYECKYI0 MeMOpaHy: maccuBHBIM (nuddy3us, obneruénHas nuddys3us), aKTHBHBIA
(mepBUYHBIN W BTOPHYHBIN aKTUBHBIM TpaHcmopt). [lomynponuriaemocts MemOpanbl. PaGora
HATpUIi-KalIMeBOro Hacoca. JHOLUUTO3: MUHOUTO3, (GaronuTo3. Jk30muTo3. Kierounas creHka.
CtpykTypa u QYHKIMH KICTOYHON CTEHKU PaCTEHHH, IpruOOB.

Huronnasma. Luro3ons. Llutockener. [IBuxkeHune nuromyasmbl. OpraHouabl KIETKH.
OnnomeMOpaHHBIE OPraHOMIBI KJIETKU: sHAoMmIa3Matudeckas cetb (IIIC), anmapar ['ombmku,
JIM30COMBI, UX CTpoeHHe M (YHKIMH. B3anmMocBsI3bp 0JHOMEMOpAHHBIX OPraHOUIOB KIJIETKH.
CtpoeHre TpaHyISIPHOTO peTukyiayma. Mexanuzm Hanpasienus Oeakoe 6 JOIIC. CunHTe3
pacTBOopuMbIX  OenkoB. CHHTE3  KJIETOUYHBIX MeMOpaH. ['nmaakuii  (arpaHyJaspHBIN)
SHIOIUIA3MAaTHYECKUi peTukyiyM. CekperopHas ¢GyHKIus annapata [onbmxu. Moougurayus
benxoe 6 annapame I'onvoxcu. Copmupoexa benxkos 6 annapame I'onboocu. TpaHcnopT BEIIECTB
B KieTke. Bakyonu pacturensHbIX KieTok. Kinerounsiii cok. Typrop.

IToryaBTOHOMHBIE OpPraHOUABI KIETKU: MHUTOXOHAPHM, IIACTUABL. [Ipoucxoowcoenue
mumoxonoputi u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u
(GyHKIIMM MHUTOXOHApUM © TutacTul. IlepBuuHbBlE, BTOPUYHBIE U CIIOKHBIC ILJIACTUIBI
(OTOCHUHTE3UPYIOUIMX 3YKapHOT. XJIOPOIJIACTBI, XPOMOILJIACTHI, JICHKOMJIACTHI  BBICIIUX
pacTeHuil.

HememOpannbie opranousl kietku CTpoeHne U GyHKIUM HEMEMOpPAHHBIX OPraHOHI0B
KIeTKUu. PubGocombl. [Ipomeoscymounvie  guiamenmoi. MUKpODUIAMEHTBL. AKmMuHoGble
Muxkpogunramenmeol. MpIlIeYHbIE KIETKU. AKMUHOBble KOMHOHEHMbl HEeMbIUEUHbIX KIEeMmOK.
Mukpotpy6bouku. Kierounsii wneHtp. CTpoeHHE U JABUKEHHE JKTYTUKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopmvie beaxu.

Anpo. O6onouka sapa, XpOMaTUH, KapHomjaa3Mma, SUIPBIIIKUA, UX CTPOCHHE U (PYHKLHUU.
SAnepusiit 0enkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PacHONIOKEHHE XPOMOCOM B HHTEp(a3zHOM
aape. Dyxpomamun u 2emepoxpomamut. belku XpoMaTuHa — TUCTOHBI. Junamuxa s0epHOu
obonouxu 6 mumo3se. AoepHulii mpancnopm.

Knerounbie  BkmroyeHusi.  CpaBHUTENbHAs ~ XapaKTEpUCTUKA  KJIETOK  DYKapUOT
(pacTUTENBHOMN, YKUBOTHOM, TPUOHOM ).

JdemoHcTpanuun



[TopTpeTtsi: K.C. MepexkoBckuid, JI. Maprysnuc.

Tabmuuel u cxembl: «CTpoeHHE JYKApUOTUYECKOW KiIeTKn», «CTpoeHHe >KHBOTHOU
KJIETKH», «CTPOEHHE PACTUTENBHON KIIETKHY, «CTpoeHHEe MUTOXOHIpUN», «Snpoy, «CtpoeHue
MIPOKAPUOTUYECKON KIIETKU».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl pPacTUTENbHBIX, MUBOTHBIX
KJIETOK, MUKpOIIpenapaThl 0aKTepHabHBIX KJIETOK.

JlabopaTopHasi padora «/3yueHue cTpoeHus KJIETOK Pa3JIMUYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOWCTB KICTOYHOU MEMOPaHBD».

JlaGoparopnasi paGora «/ccnenoBaHue Mmiaa3Mosin3a M J€IJIa3MOIM3a B PAaCTUTEIbHBIX
KIIETKaX».

IIpakTuueckas padora «/3yueHne IBUKEHUS IUTOIUIA3MBbl B PACTUTENbHBIX KIETKaX).

Tema 6. O0OMeH BelecTB M NPEeBPaLlleHHE JHEPIUH B KJIETKe

Accummianusg M JUCCUMMJIALUS — JIB€ CTOPOHBI MeTabosm3Ma. Tuibl oOMeHa BEIECTB:
aBToTpoHBII W  TerepoTpodHbIl. VYyacTue Kuciopoga B OOMEHHBIX  IIpoleccax.
DHepreTnueckoe obecrnedeHne kieTku: mnpeBpaimenne ATd B oOMEHHBIX Mpoleccax.
@depMEHTATUBHBIN XapakTep peakiuil KieToyHoro meTtabomusma. DepMeHTHl, UX CTPOCHHE,
cBoiictBa M MexaHu3M neictBus. KodepmeHnTsl. OTnuums (GepMEeHTOB OT HEOPraHUYECKHX
KaTanu3atopoB.  benku-akTUBAaTOpHl W OENKU-UHTUOUTOPHI.  3aBHUCUMOCTh  CKOPOCTH
(epMEHTaTUBHBIX PEAKIMA OT Pa3IMYHbIX (PAaKTOPOB.

IlepBrUuHBI CHHTE3 OpraHMYEeCKUX BellecTB B KieTke. DOoTOoCHHTE3. AHOKCU2EeHHbI U
oxcueenHnvlli  pomocunmesz 'y baxkmepuii. Ceemocooupaiowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yenmpa. Ponb XjopomniacToB B mnpoiecce ¢orocuHTe3a. CBeToBas U TEMHOBAs
daspl. @omoovixanue, Cz., Cs. u CAM-munvi pomocunmesa. IIpogyKTHBHOCTh (HOTOCHHTE3A.
BnusHue paznuuHbIX (aKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUDUIHPYIOLTHE
Oakrepuu, xkene300akTepun, cepodaKkTepuu, BOJLOPOIHbIE OAKTepHH. 3HAUCHNE XEMOCHHTE3A.

AnaspobHble opranu3Mel. Bunasl Opoxenns. [IponykTel OpoKeHUS U WX HCIOIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHMKPOOPTraHU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO30OYIUTENIN
Oone3Heil.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTudeckoro oomena. [loAroToBuTeNnbHBIA 3Tam.
I'mukonn3 — 6ecKUCIOPOAHOE PACIIETIIICHUE IITFOKO3BI.

buonorunyeckoe okucieHue, UM KIETOYHOE AbIXaHue. Pojib MUTOXOHIpHUN B mpoleccax
ouonorunueckoro okxucienus. Lluknnueckue peaxiuu. OxucnurtenbHoe (ochoprimpoBaHUe.
Onepeuss membpannozo epaoueuma npomonos. Cunmez ATD: paboma npomomnnou ATD-
cunmaswi. [lpeumymiectBa a’poOHOro TyTH oOOMEHa BELIECTB IMepel  aHa’POOHBIM.
D} PeKTUBHOCTD IHEPTrETUYECKOI0 OOMEHa.

JleMoHCcTpanuu

IToprpetsr: [Ix. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «DPoOTOCHHTE3Y, «DHEpreTndeckuii oomen», «bmocuHTe3 Oenkay,
«Ctpoenue pepmenTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000py10BaHUE /JIsl IPUTOTOBJICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHasi paGora «l3yueHue KaTaqUTUYECKOH aKTHBHOCTH (epmeHToB (HA
IIpUMEpE aMUIIa3bl UM KaTaasbl)».



JlaGoparopnasi pabora «l3yuyeHue (QepMEHTATUBHOIO pACIIENJICHHUS MEepPOKCHIa
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaboparopHas pa6ora «CpaBHEHHE MTPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlaboparopHas pa6ora «CpaBHEHHE MTPOI[ECCOB OPOKEHUS U IBIXaHUSD).

Tema 7. HaciencrBeHHas nHgopManus u peaju3anus €€ B KIeTKe

Peakuunu MatpuyHoro cuHtesa. [IpUHIIUIT KOMIIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOT O
cuHTe3a. Peanmmszanus HacnenctBeHHoW uwHMopmanuu. ['eHeTMYecKWid KOA, €ro CBOWCTBA.
Tpanckpunuus — matpuunblii cuHte3 PHK. [IpuHUUMIBI TpaHCKpUIIMU: KOMILJIEMEHTAPHOCTD,
AHTUTIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoi
xknemxe. Hexooupyrowue PHK.

Tpancnauusa u e€ sransl. Yuactue TpancnoptHelx PHK B OuocunTese Oenka. YcinoBus
OouocunTe3a Oenka. KogmpoBanue aMuHOKUCIIOT. Pons pubocoMm B OnocuHTEe3e Oernka.

Coepemennvie npedcmasnenus o cmpoenuu 2enos. OpraHu3anus reHomMa y MpoKapuoT U
9YKapuoT. Perymnsius akTHBHOCTH T€HOB y mIpokapuorT. ['mmoreza omepona (. XKakob, XK.
MaHno). MonekynapHvle MmexaHusmvl dKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enos. Perymsius 0OMEHHBIX MpolieccoB B kieTke. KiieTouHslii roMeocTas.

Bupychl — HeksieTouHble (POPMBI KU3HU U O0JHMraTHbie mapa3uThl. CTpoeHHE MPOCTHIX U
CIIO)KHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusuenwviti yuxn J[HK-codepoicawux
supycos, PHK-cooepoicawux eupycos, bakmepuogazos. Obpammuas mpaHCKpunyus, pegepmasd,
unmezpasa.

BupycHpie 3a0oseBaHus 4eloBeKa, JKMBOTHBIX, pacrenui. CIINJ[, COVID-19,
COILIMAJIbHBIC U MEAUIIMHCKUE TPOOIIEMBI.

Buoungopmamura: unmeepayus u ananusz donvuux maccueos («bigdatay) cmpyxkmyproix
ouonoeuueckux Oaunvix. Hanomexnonocuu 6 o6uonocuu u meouyuwne. IIpocpammupyemoie
@ynxyuu denxos. Cnocobwvl 00CmMasKu 1eKapcma.

JleMoOHCTpanuu

ITopTpetsl: H. K. Konbros, /. . UBaHOBCKUIA.

Tabmuust u  cxembl: «buocunTe3 Oenka», «l'eHernueckuit kom», «Bupycoi»,
«bakrepuodarn.

I[IpakTnueckas padora «Co3znanue MO BUPYCa».

Tema 8. ’)Ku3HeHHBIH HHUKJ KICTKH

Knerounslii mukin, ero mepuonsl U perynsauusa. Martepdaza um muto3. OcobeHHOCTH
IpOIIECCOB, MpoTeKarIux B uHtepdasze. [loaroroska kietku K aeneHuro. [IpecuHTeTnyecKuit
(MOCTMHUTOTHYECKHIA), CHHTETUYECKUH U TOCTCUHTETHYECKHUH (MPEeMUTOTHUYECKUN) MeprOabl
uHTEpPa3bI.

Matpuunbii  cunte3 JHK — pemmukauus. [lpunmuner  perumkamuun — JIHK:
KOMILJIEMEHTapHOCTb,  IMOJIYKOHCEPBAaTUBHBI CHHTE3, AaHTUIApaJUIEIbHOCTb. MexaHu3M
penmukanuu  JITHK. Xpomocombl. Crtpoenue xpomocom. Tenomepsl U Telomepasa.
XpOMOCOMHBIH HAabOp KJIETKH — KapuOTUN. JIUIUIOMAHBIN U TarmiouIHbIH HaOOphl XPOMOCOM.
I'omosornuneie XxpoMocomel. [1010BbIE XPOMOCOMBI.

Henenue xierkn — Muto3. CTagum MUTO3a W MPOUCXOIAIINE B HUX MPOUECCHl. THUIbI
muTo3a. KapuokuHes u HMToKnHe3. bruonornueckoe 3HaueHre MUTO3a.

Perynsanust MUTOTHYECKOTO IHWKIAa KIeTKH. [IporpamMmupyemasi KieTouHash THOEIb —
aronTo3.



Knerounoe sapo, xpoMmocombl, (yHKIIMOHATIbHASI T€HOMUKA. Mexanuzmwsl npoaughepayuu,
ouggepenyuposxu, cmapenus u cubeau kiemox. «LJugposas kiemrkay — ououngopmamuiecxue
Mooenu QYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCcTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBIN UK KIETKW», «Muto3y», «CTpoeHue XpoMOCOM,
«Pemmxkanus JITHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKponpenaparbl: «MUTO3 B KJIeTKax Kopelika
JyKay.

JlaboparopHas paGora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOITPENapaTaxy.

Jlaboparopnas padora «HabGmonenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoeHune U pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opranu3MoB.  OJHOKIETOYHBIEC,  KOJIOHUAJbHBIE,
MHOT'OKJIETOUHbIE OpPraHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HENESTENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. baktepuu,
apxeH, OJJHOKJIETOYHbIE TPHObI, OJHOKJIETOYHBIE BOAOPOCIH, Ipyrue NpotucTel. KomoHuanbHbIe
OpPraHU3MBbl.

B3auMocBs3b yacTell MHOTOKJIETOYHOI'O opraHu3ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTeNnbHBIX TKaHEW: oOpa3oBaTellbHasi, IOKpPOBHAf,
MIPOBOASINAs, OCHOBHAs, MexaHuyeckasi. OCOOEHHOCTH CTPOEHHUS, (PYHKLUMH U pacroiokKeHHs
TKaHEW B OpraHax PacTeHUM.

TkaHu OSKMBOTHBIX W  4YeJOBEKAa. THWMNBI JKUBOTHBIX TKAaHEW: OSMHUTEIUaIbHAs,
COCUHUTEINbHAS, MbIlIeYHas, HepBHAsA. OCOOCHHOCTH CTpOeHHS, QYHKIUA U PaCHOIOKCHUS
TKaHEW B OpraHax )KMBOTHBIX U YEJIOBEKA.

Oprasbl. BeretatuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHuit. OpraHbl 1 CUCTEMBI OPraHOB
KUBOTHBIX U uesoBeka. OyHKIUU OPraHOB U CUCTEM OpPTaHOB.

Omopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOUYHBIX JKUBOTHBIX. HapyXHbIl 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIIbI COSIUHEHUS
KOCTEH.

JBmkeHue oOpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpraHu3MoB: aMEOOUIHOE,
KI'YTUKOBOE€, DPECHUYHOE. JI[BMKEHHE MHOIOKJIETOYHBIX PpACTEHUN: TPONM3Mbl MU HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX KHBOTHBIX U YeJlOBeKa: MblllieuHas cucrema. Peduekc. CkeneTHbie
MBIIIIBI ¥ UX padoTa.

[Iutanue opranu3mMoB. llornouieHue BOABI, YIVIEKMCIOrO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussiMu. IlutaHue XKUBOTHBIX. BHYTpUIONIOCTHOE M BHYTPUKJIETOYHOE IHUILIEBApPEHUE.
[lutaHue MO3BOHOYHBIX >XKMBOTHBIX. OTIENbl MULIEBAPUTENBHOIO TpakTa. llumieBapurenbHbie
xene3bl. [IumeBapuTenbHas cucTeMa 4esioBeKa.

Hpixanue oprann3mMoB. Jpixanue pacteHuil. J{pixanue wuBoTHBIX. udy3us razos uepes
nmoBepxHoCTh KieTku. KokHoe apixanue. JlpixaTenbHasi moBepXHOCTh. JKabOepHoe W NErodHoe
npixaHue. JIpIXaHWe TIMO3BOHOYHBIX JKMBOTHBIX M YEJOBEKA. DBOJIOIMOHHOE YCIOKHECHHE
CTpOEHHsl JIETKMX IMO3BOHOUYHBIX JXUBOTHBIX. JlpIXaTenmbHas cucTeMa deloBeka. MexaHu3M
BEHTUJISILIAU JIETKUX Y TITUI] M MJICKOMUTAarOIMX. Perymsimus neixanus. J{pixateapbHbie 00bEMBI.

TpancopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CHCTEMBI pacTEeHUU. TpaHCHOPT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX KUBOTHBIX M desoBeka. Cepjie, KpPOBEHOCHBIE COCYIbl W KpoBb. Kpyru



KpOBOOOpaIleHus..  OBOJIOLMOHHBIE  YCJIOXKHEHHMS  CTPOEHHMS  KPOBEHOCHOW  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenne y opranuzMoB. BelieneHwe y pacreHuid. BeineneHue 'y JKHBOTHBIX.
CokparutenbHble Bakyoiau. Opranbl BbieneHus. @OunpTpanus, cekpeluss U oOpaTHOe
BCachlBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BblaeeHUs. CBsI3b MOJOCTH Tejla ¢ KPOBEHOCHOU
U BBIIEIMTENBHON CHCTEMaMH. BrlieneHue y MO3BOHOYHBIX KMBOTHBIX M uenoBeka. [loukw.
Crpoenne u pyHkimonupoBanme Hegpona. O6pazoBaHUE MOYH Y YEIIOBEKA.

3amuTa Yy OpraHu3MOB. 3amIuTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopel OakTepwil u
LUCTHI MPOCTENIINX. 3aIlUTa Y MHOTOKJIeTOUHBIX pacTeHui. Kyrtukyna. Cpencrsa nmaccuBHoO# u
XUMHYECKOM 3a1uThl. DUTOHLHIBL.

3amuTa y MHOIOKJIETOUHBIX )KMBOTHBIX. [IOKpOBBI M MX IpOM3BOHBIE. 3aIIMTa OpPraHU3Ma
or Oone3neil. MmMmyHHas cucrema dYenmoBeka. KieToYHBII M TyMoOpanbHBIH HWMMYHHTET.
Bpoxn€uubii u  npuoOperéHHbll  creunpuyeckuil UMMyHuTeT. Teopust KIOHAJIBHO-
cenektuBHOro nmmynuteta (I1. Dpmmx, @. M. bepuer, C. Tonerasa). BocnaimTenbHbIe OTBETHI
opraHu3MoB. PoJib BpoXkAEHHOI0 UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHU.

PazgpaxkumocTs M perysiuuMs y OpraHu3MoB. Pa3gpakuMocTb y OIHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxuMocTs M perynsuus y pacreHuil. PocToBble BemecTsa U UX
3HauYCHHUE.

HepBHas cuctema u peduekTopHas peryysinus y >KUBOTHbIX. HepBHas cuctema u eé
OTJEJbl. DBOJIOLMOHHOE YCIOXKHEHHE CTPOCHMS HEPBHOM CHUCTEMBI Yy XUBOTHBIX. OTaEisl
rOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexkc u pednexropHas nyra. besycioBubie u
YCIIOBHBIE PE(IICKCHI.

I'ymopasibHast peryysiiiss W SHIOKPUHHAs CHCTEMA JKMBOTHBIX M uesoBeka. JKeinessl
SHIAOKPUHHONW CHCTEMBI M HMX TOpPMOHBI. /JleficTBMe TOpMOHOB. B3auMMOCBS3b HEPBHOW H
SHIOKPUHHOHU cucTeM. [ umoranamo-runoduszapHas cucrema.

JleMoOHCTpanuu

IToprper: U. II. ITaBnos.

Tabmuuel u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHuil», «CHCTEMBl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHui»,
«KopueBsie cucrembl», «Ctpoenue crtelus», «CTpoeHue JIHUCTOBOW NJIACTUHKW», «TkKaHM
KHUBOTHBIX», «CKener uenoBeka», «lluimeBaputenbHas cucrema», «KpoBeHOCHas cHucTeMay,
«/IpixaTenmpHass  cucrema», «HepBHag cucrema», «Koxka», «MblleuHas —cucTtemay,
«BblaenurenbHas cucreMay», « JHIOKpPHUHHasA cucrema», «CTpoeHue MblLb», «MMMyHHUTET?,
«Kumeynononoctusiey, «CxeMa NUTaHUS pacTeHHi», «KpoBEHOCHBIE CUCTEMBI I1O3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue miaHapun», « BHyTpeHHee cTpoeHue A0kKAEBOro
yepBsi», «HepBHas cucrema pbeiO», «HepBHas cucrema nsarymkum», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHasg cucrema nTuny, «HepBHas cucTtemMa MIIEKONHUTAIOMIKAXY,
«HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIpENnapaThl OJAHOKJIETOYHBIX OPraHU3MOB,
MHUKpONpenaparsl TKaHEe!, PAKOBUHBI MOJIJTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, KUBbBIE
9K3EMILISIPbl KOMHATHBIX PacTeHUM, repOapuu pacTeHUM pa3HBIX OTJEIOB, BIaXKHBIE MpenapaTsl
KUBOTHBIX, CKEJIEThI I03BOHOUYHBIX, KOJUIEKIIMM OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBeKa,
o0opynoBaHMe [ JEMOHCTPAllMM TIOYBEHHOTO M BO3AYIIHOIO TMHTAHUS PACTEHHI,
pacuienyieHuss Kpaxmajia W OenkoB TOx jAelcTBHEM (EepMEHTOB, OOOpYAOBaHHE IS



JEMOHCTpALMU OIBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUN, MOJIEJIM TOJIOBHOI'O MO3ra Pa3InYHbIX )KUBOTHBIX.

JlabopaTopHasi pabora «/3yueHue TKaHel pacTeHU».

JlabopaTopHasi padora «/3yueHue TKaHel KUBOTHBIXY.

JlaboparopHasi pabora «/3yueHrne opraHoB HBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

DopMBI pPa3MHOKEHHSI OPTraHU3MOB: Oecosioe (BKIII0Yasi BEreTaTuBHOE) U MojoBoe. Buapl
0ecIoIoro pa3sMHOXKEHHS: TIOYKOBaHUE, CIIOPYIISIUS, pparMeHTAIHs, KIOHHPOBAHHE.

[TonoBoe paszmuoxenue. I[lonoBbie kieTku, uiauM ramersl. Meiio3. Craaguu Meios3a.
[ToBenenne xpomocom B Meno3ze. Kpoccunrosep. buonornueckuit cMpica Mel03a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KM3HEHHOM LIMKJIE OPraHU3MOB.

IIpensaponsimeBoe  passutue. ['ameroreHes y KuBOTHBIX. [losoBBIE  Kele3bl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KieToK. CriepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmonoTBOpeHNe U SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OMJIOAOTBOPEHUS:
HapyXxHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHEe3). DMOPUOIIOTHUS — HayKa O pa3BUTUU
Oprau3MoB. Mopgozcenes — 00Ha u3 enauwvix npooiem smopuonocuu. Konyenyus mopgocenos
u mooenu mopgoeeneza. Ctaauu IMOpUOreHe3a )KUBOTHBIX (Ha mpuMepe JIATymku). J{pobiienue.
Tunel npobnenus. Jemepmunuposannoe u nHedepmunuposannoe opobaenue. bracmyna, munovi
onacmyn. OcoOEHHOCTH APOOTICHUS] MIIEKONMUTAIOIMNX. 3apOABIIIECBhIC JIMCTKH (TaCTPYJISALINS).
3akilaka OpraHoB M TKaHEHd M3 3apOABIEBBIX JIMCTKOB. B3auMMmHOe BiusHUE YacTel
pa3BUBAIOIIErocs 3apojbllia (dMOpUOHaNbHAS MHAYKIUS). 3akiajka I[UJlaHa CTPOCHUS
JKUBOTHOIO Kak pe3yJbTaT MEpapXMYECKUX B3aUMOJCHCTBUH TeHOB. BiusHue Ha
SMOpPHOHAIILHOE PAa3BUTHE PA3IUUYHBIX (DAKTOPOB OKPYXKAIOIIEH Cpe/Ibl.

Poct u pasButHe x)uBOTHBIX. I[locTomMOpuoHanbHEI mepuoxa. [lpsmoe u HempsMoe
pasButne. PazButme ¢ meramopdo3oM y OECIIO3BOHOYHBIX M ITO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHe NPSIMOrO0 M HENPSIMOIO Pa3BUTHS, UX PACIPOCTPAHEHUE B MPHUPOJE.
Tunber pocra XuUBOTHBIX. DaKTOphl pEryJisildd pOCTa JKUBOTHBIX M uenoBeka. Craauu
MIOCTAMOPUOHAJIBHOTO Pa3BUTHUS Y JKMBOTHBIX W 4YesloBeKa. llepuonbl OHTOreHesza 4YenoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKHE MTPOLIECCHI.

Pa3smHOXeHHe W pa3BuTHE pacTeHuil. ['amerodut u crnopodut. Meiio3 B KHU3HEHHOM
nukie pacrenuii. OOpa3oBaHue crmop B Ipolecce Melo3a. [amerorenes y pacTeHUH.
OnnogoTBopeHMe M Pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE OIJIOAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. O0pa3oBaHUe U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiliii OHTOT€He3a y pacCTEHUM U )KMBOTHBIX.

JleMoHCcTpanuu

IToprpetsi: C. I'. HaBammn, X. HIneman.

Tabmuue!l u cxembl: «BereraTtuBHOE pa3MHOXKeHHE», « TUIBI 0€CIIOIOr0 pa3MHOXKEHUS»,
«Pa3mHOXeHHEe xiIaMuUaAOMOHaIbl», «Pa3sMHOXKeHHe SBrieHb», «Pa3MHOXKEHHE TUIPBIY,
«Meito3z», «XpomocoMbl», «l'amerorenes», «CTpoeHHE SULEKIECTKH M CIEPMATO30MIa»,
«OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe m Hempsmoe pasBurue», «Pa3zBurHe MalcKoro
Kyka», «Pa3sButue capanumn», «Pa3BuTtHe JArymkn», «/[BoHHOE OIIONOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHne CeMsH OJHOJOJbHBIX U JBYAOJNbHBIX pacTeHHD», «KNU3HEHHBIH LUK
MOpPCKOM  KamycTeD», <«OKW3HEHHBIM LMKI MXa», <OKH3HEHHBIM LUK IallOpPOTHUKAY,
«GKM3HEHHBIN [IUKI COCHBDY.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIpenapaThl SHIEKIETOK U CIIepMaTO30UI0B,
MoJienb «LIMKIT pa3BUTHS JIATYLIKNY.

JlabopaTropuass pabora «/3yyeHue CTpO€HUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpoOMpenaparaxy.

IIpakTnueckas padora «BpisiBlieHHE MPU3HAKOB CXOACTBA 3apOJABIIIECH MMO3BOHOYHBIX
AKHUBOTHBIX).

JlabopaTopHnasi pabora «CTpoeHrE OpraHOB pa3MHOKEHHUS BBICIIUX PACTEHHIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcropust cTaHOBJIEHUS M Pa3BUTUS FEHETUKU Kak Hayku. Paborer I. Menpens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBEHHBIX y4€HBIX B pa3BuTuu reHetuku. Pabdorer H. K.
KonsroBa, H. Y. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-Pecosckoro.

OCHOBHbIE T€HETUYECKHUE MOHATUSA U CUMBOJIBL. | OMOJIOTMUHbBIE XPOMOCOMBI, aJlI€IbHbIE
IeHbl, aJbTEPHATUBHBIE IPU3HAKH, JOMMHAHTHBIH M PELECCUBHBIA IpU3HAK, TOMO3UIOTAa,
reTepo3uroTa, 4yucras JUHHS, THUOpUIbl, reHoTul, (QeHoTun. OCHOBHBIE METOIbl T€HETUKHU:
TUOPHUI0IOTMYECKUH, IUTOTIOTUY €CKUH, MOJIEKYJIIPHO -T€HETHUECKU.

JleMoHCTpanuu

[TopTpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnbsios, H. 1. BaBuios, A. H.
benozepckuit, I'. 1. Kapneuenko, 10. A. ®umunuenko, H. B. Tumodees-PecoBckuid.

Tabmuue! u cxembl: «MeToabl TeHEeTUKN», «CXeMbl CKpeIUBaHUs.

JlaboparopHas padora «/[po3oduia kak 00bEKT reHETUYECKUX UCCICTOBAHUN.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

MonorubpunHoe ckpemuBanue. llepBbiii 3akoH MeHaens — 3aKoH €AMHOOOPa3Ms
rudpuioB neporo nokosieHud. [IpaBuino gomuHupoBanus. Btopoii 3akoH MeHaens — 3aKoH
pacieruieHns npu3HakoB. L{lutonornueckrue 0CHOBBI MOHOTHOPUIHOTO CKpenBanus. [ umnoresa
YUCTOTHI TAMET.

Anamusupyroniee  ckpemuBaHue.  IIpoMexyTouHbli  XapakTep — HacielOBaHUS.
Pacmiennenue npu3HakoB Ipy HENOJHOM JOMUHUPOBAHUH.

JuruOpunHoe ckpemmBaHue. Tpernii 3akoH MeHzenss — 3aKOH HE3aBUCHMOIO
HaCJIEZIOBaHUS NPU3HAKOB. LlUTONOrMuecKkre OCHOBBI IUTMOPUAHOTO CKPEIIUBAHMUSL.

CuernnieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernjieHHOe HaclIeI0BaHHe
I€HOB, HapyIlIEHHE CLEIJIEHUs MEeXAY FeHaMU. XpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH.

I'enernka mona. XpoOMOCOMHBIM MEXaHHU3M OMNpENENIEHUs Iojda. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHblii M TreTeporaMeTHbI moi. ['eHeTnueckass CTPyKTypa IOJOBBIX
xpomocoM. HacnegoBanue npu3HakoB, CUEIJIEHHBIX € IOJIOM.

I'enotun kak uenoctHas cucrema. [lmeloTponus — MHOMXKECTBEHHOE JEHCTBUE TI€HA.
MHOX€eCTBEHHBIN aJUIenu3M. B3auMoaencTBue HeauleNbHBIX TIeHOB. KoMIUIEMEHTapHOCTH.
Onucras. [lonmumepus.

I'eHeTnuecKUil KOHTPOJIb pa3BUTUS PACTEHHUM, JXUBOTHBIX M YEJIOBEKAa, a TaKxke
(GU3MONIOTNYECKUX TPOLIECCOB, TOBEAEHHS M KOTHUTUBHBIX (yHKuud. ['eHeTnueckue
MEXaHM3Mbl CUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOICHCTBUS «XO3MMH — Mapa3uT» U «XO3IUH —
MUKpoOHOM». ['eHeTHuecKue acrekTbl KOHTPOJISl U U3MEHEHUs HacJIeCTBEHHOW MH(pOpMaluu B
ITOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuun

[TopTpetst: I'. Mennens, T. Mopras.



Tabmuupl u cxembl: «IlepBblii 1 BTOpO# 3akoHBI Menaens», «Tpetuii 3akoH MeHaesy,
«Anamu3upyrouiee ckpenmBanuey, «Hemnomnoe noMmuaupoBanue», « CUEIJIEHHOE HACIEI0BAaHUE
MpU3HAKOB y npo3oduiib», «['eHeTnka mona», «Kapuorun uenoeka», «Kapuotumn 1po30puis,
«Kapuotun nuie», « MHOKECTBEHHBIN alienn3M», «B3auMoaericTBue reHoBy.

O6opynoBaHue: MozeIb JJIsl JEMOHCTpPALMU 3aKOHOB €IMHOO00pa3usi THOPHUIOB MEPBOTO
MOKOJIEHUSI W paculerUIeHUus NPU3HAKOB, MOJAENb JJIsl JEMOHCTpalMd 3aKOHAa HE3aBHUCHUMOTO
HACJIEIOBAaHMS MPU3HAKOB, MOJIEJIb ISl IEMOHCTPAIMHU CIENJIEHHOI0 HACIEI0BAHUS MPU3HAKOB,
CBETOBOUM MHKPOCKON, MUKpompenapat: «Jpo3zoduma.

IIpakTuueckass pa6ora «l3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKpEIIUBAHUS Yy
Ipo30(UITBI.

IIpakTnueckas padora «M3ydeHwe pe3ynbTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
Ipo30(UITB.

Tema 13. 3aKk0HOMEPHOCTH U3MEHYMBOCTH

BsaumogeiictBue reHotMna M cpeabl npu ¢GopmMupoBaHud ¢GeHotuna. M3MEeHUHBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE IpPU3HAKUM. BuJabl HM3MEHYMBOCTH:
HEHACJIeICTBEHHAs U HACJIEACTBEHHAs.

MoauukannonHas U3BMEHYUBOCTb. Poib cpenbl B GopMUPOBAaHUU MOAU(PHKAIIMOHHOM
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuauuvoHHbIM psn v BapuanuoHHas kpusas (B.
Horanucen). CBoiicTBa MOAM(UKALIMOHHON U3MEHYHBOCTH.

I'enoTnunuyeckass HU3MEHUYMBOCTh. (CBOWCTBA TE€HOTHIMYECKOM H3MEHYMBOCTU. Bubl
TeHOTUITMYECKONH U3MEHUYMBOCTH : KOMOMHATHBHAS, MYTAaIIIOHHAS.

KomOunaTtuBHasi u3MEHYMBOCTh. Meil03 M MOJIOBOM MPOIECC — OCHOBAa KOMOMHATHBHOMN
W3MEHUYMBOCTU. PoiTb KOMOMHATUBHOM M3MEHUYNBOCTH B CO3JaHUU T€HETHUECKOTO Pa3HOO0pa3us
B MpeJeiax OIHOTO BU/IA.

MyTanMoHHasT W3MEHYMBOCTh. BuUIBI MyTaluii: TEHHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE M WHAYLUMPOBAaHHbIE MyTallUM. SIAepHble W LUTOIMJIA3MATHUYECKHE MYTAIlUH.
ComaTtuueckue M TONoBble MyTaluu. [IpUurMHBI BO3ZHMKHOBEHUs MyTauuid. MyTareHbl u HX
BIIMSIHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IMpoIlecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HaciuenactBeHHouM wuzMenuuBoctu (H.M. BaBunos). Buesnepnas u3MeHUMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, POb INULEHEMUYECKUX (PaKkmopose 6 HAcCie008aHuu U
UBMEHYUBOCNU (PeHOMUNUYECKUX NPUSHAKO ) OP2AHUIMOS.

JleMoHCTpanuu

[Toptpersl: I'. ne ®pu3s, B. Noranncen, H. 1. Bapunos.

Tabmuuelr U cxembl: «Buabpl u3MeHUUBOCTHY, «MoaudukanroHHas HW3MEHYUBOCTDY,
«KoMmOuHaTBHasT  M3MEHUYUBOCTH»,  «Melo3»,  «OmnomoTBopeHue»,  «l eHeTHUecKue
3a00JIeBaHUs YCJIOBEKA», «BUIbI MyTaLIAii».

OOopynoBaHHUe: >KHUBBIE M TepOapHbIE JK3EMIUISIPbl KOMHATHBIX PACTCHUH, PUCYHKHU
(dotorpadumn) KUBOTHBIX C Pa3TUIHBIMHU BUAAMU U3MEHYNBOCTH.

Jlaboparopnass paGora «lcciemoBanwe 3aKOHOMEPHOCTEH  MOIU(PUKAIIMOHHOM
M3MEeHUYMBOCTHU. [locTpoeHne BapuallnOHHOrO psijia U BapualluOHHOW KPUBOI.

IIpakTHyeckas padora «MyTanuu y 1po30(duiisl (Ha TOTOBBIX MUKpOIIpEnaparax)».

Tema 14. I'eHeTuKa yes10BeKa

Kapuorun wyenoBeka. MexayHapoaHas nporpaMma HCCIENOBAHUS T'€HOMA YENIOBEKA.
MeTonbl U3ydeHHs] TEHETUKHU YeJIOBEKa: T'eHeaIOTHYeCKUid, OJIM3HEOBBIM, IUTOr eHETUYECKHH,
MOMYJIIIUOHHO-CTATUCTUUECKUHM, MOJNeKyJIsipHO-rTeHeTndeckuil. COBpeMEHHOE OmpeeeHue



TEHOTHIIA: I0JIHOT€HOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM uucie ¢ nomoubsto ITIP-
aHanuza. HacnencrBenHble 3a00eBaHus yeoBeKka. | eHHble 1 XpOMOCOMHBIE 00JIE3HU UEI0BEKA.
bonesnn ¢ HaciaencTBEHHOW NPenpacHoIOKEHHOCThIO. 3HAYEHHE MEJUIMHCKOW T'€HETHKHU B
MPEJOTBPALLICHUH M JIEYEHUM T'€HETHYeCKUX 3a0ojieBaHUN uyesoBeka. MeIUKO-TeHEeTHUecKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KJIETKH. [[OHATHE «T€HETHYECKOro rpys3a». ITUYECKUE aCIEKThI
UCCJIEZIOBAHUN B 00JaCTH PelaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpbl MOBBIMICHHOW UYYyBCTBUTEIBHOCTH 4YENOBEKAa K (PU3NYECKOMY U
XMMHMUYECKOMY 3arps3HEHUIO OKpYy)Kawollel cpeabl. ['eHeTmdeckas MpeapacnooKeHHOCTb
YeJI0BEKa K MaTOJIOTHSM.

JdemoHcTpanuun

Tabmuuel u cxemsl: «Kapuotun uenoBeka», «MeTonbl U3y4EHHs] T€HETHUKH YEJIOBEKaY,
«['eneTnyeckue 3a001€BaHMs YETOBEKAY.

IIpakTHyeckas padora «CocraBieHNe U aHAINU3 POLOCIOBHOMY.

Tema 15. Cesnekuusi oprann3MoB

JloMecTukanus U celeKUHsd. 3apoKIAEHHE CEJIeKUUU U JoMecTHkanuu. Ydenue H. U.
Bagunosa o LleHTpax npoucxoxIeHuss © MHOrooOpa3usi KyJlIbTypHBIX pacTeHUi. Ponb cenekuun
B CO3JaHUU COPTOB pacTeHUil u nopol kuBOTHbIX. Copr, mnopoaa, mramm. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaciencTBeHHOW u3meHunsocty H. M. BaBuiioBa, ero 3Hauenue aiis
CENIeKIIMOHHON PaboThI.

MeTozbl ceneKuoHHON paboThl. MIcKycCTBEHHBINH 0TOOP: MacCOBBIA M MHAUBUYaIbHbII.
Dtarnbl KOMOMHAIMOHHOW cenekiuu. VMcneitanne npousBonuTteneid mo moroMctBy. Otdop 1o
TEHOTHILY C IOMOIIBIO OLIEHKH (PeHOTHUIIAa IOTOMCTBA U OTOOP 10 T€HOTHITY C IOMOLUIbIO aHAJIN3a
JIHK.

HckyccTBeHHBINT MyTareHe3 Kak MeETOJl CEeJIEKIIMOHHOW paboThl. PagumanuoHHBIA H
XMMHUYECKUH MyTareHe3 KaK HCTOYHUK MyTalUd Yy KyJbTypHbIX (OpM OpraHu3MOB.
Hcnonb3oBaHWEe T€HOMHOTO pEIaKTHPOBAHUS HM MeETOnoB pekomMOMHaHTHBIX JIHK mns
MTOJIY4E€HHSI UICXOJHOI0 MaTepHaIa JJIs CEJICKIIUH.

[Tomydyenne monumiuonzoB. BryTpuBumoBas ruOpuausanus. bimskopoacTBeHHOe
CKpeIIMBaHue, WIK WHOpUIMHT. HeponcTBeHHOE CKpeluBaHue, Uik ayTopuauHr. ['eTeposuc u
ero npuuuHbl. Mcnonp3oBanue rerepozuca B cenekuud. OrtnanéHHas TruOpuaM3anys.
[Ipeononenue Oecrionuss MEXBUIOBBIX THOpUIOB. JIOCTH)KEHHMS CeJEKIUM pacTeHU Hu
KUBOTHBIX. « 3€/1EHAS PeBONIOYUSY.

CoxpaHeHHE M M3yYEHUE I'€HETHUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUN M MX IUKHX
poanYe 11 co3/1aHusl HOBBIX COPTOB U TMOPHJIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
coxpaHenue u ynpaeieHue 2eHemudecKUMu pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YEJAX YAYUUEHUS CYUeCmMBYIOWUX U CO30AHUS HO 8bIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEHUEM COBPEMEHHbIX MeMmo008 HAYYHBIX UCCIe008aHUL, Nepedosblx uoet u
nepcneKmueHbIX mexHoI02Ull.

JdeMoHCcTpanuu

IToptpetsi: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykpsanenxko, b. JI.
Acraypos, H. bopnoyr, JI. K. benses.

Tabmuue! u cxeMbl: «LIeHTpbI TPOUCXOXKAECHUS U MHOTO00Pa3Hs KyJIbTYpPHBIX PaCTEHUI»,
«3aKOH TOMOJIOTMYECKUX pSAJOB B HACJIEACTBEHHOW H3MEHUMBOCTH», «METONBI CENeKIUun»,
«Otnanéunas rudbpuauzanusy, «MyrareHes».

JlaGoparopnasi padora «/I3yueHue copToB KyJIbTYPHBIX PaCTE€HHH U MOPOJ AOMAIIHUX
AKHUBOTHBIX).



JlabopaTopHasi pabora «/3yueHrue METO/10B CEIEKIMHN PAaCTCHUIN.

IIpakTnuyeckas padora «lIpuBrBKa pacTeHUi».

IkcKypeust «OCHOBHBIE METOJIBI U JTOCTHXKEHMsI CEJIEKLMU PACTEHUN M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTrexHo10rus 1 CHHTETHYECKasi 0MOJIOTHSA

OObeKThl, UCHOJIB3YyeMble B OHWOTEXHOJIOTUH, — KJIETOYHbIE U TKAaHEBBIE KYJIBTYpHI,
MHUKPOOPTraHU3MBl, HX XapaKTepUCTHKA. TpaauiMoHHas OHOTEXHOJIOTUs: XJeOoleueHue,
MOJTy4YEeHUE KUCIOMOJIOUHBIX MPOAYKTOB, BUHOENNE. MukpoOnogornueckuii cuare3. OObeKThI
MUKpPOOHO0JIOTHYECKUX TeXHONOorui. [Ipon3BoacTBo 6enka, aMUHOKUCIOT U BUTAMUHOB.

Co3maHve  TEXHOJOTMH M MHCTPYMEHTOB  IIEJICHANIPABIEHHOTO H3MEHEHUS U
KOHCTPYHPOBAHHsI TCHOMOB C LIEJIBIO MTOIYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COZAEpkKaIUX
HE BCTpeYaroluecs B IpupoJe OMOCUHTETUYECKUE Ty TH.

Kiterounast mnxkenepus. Metonbl KyJbTypbl KJIETOK M TKaHEH PACTEHMM U >KMBOTHBIX.
Kpunobanku. Comatuueckass rubpuausanus U comMaTHdecKuil sMmOpuorenes. lcmosb3oBaHue
ramjiousioB B CEJIEKUMHM pacTeHui. [lomyuenue monoxknonanvhvix aumumen. Hcnonvzoeanue
MOHOKIOHANLHBIX U NOJUKIOHANbHBIX aHmumen 8 meduyute. VICKyCCTBEHHOE OIIOIOTBOpPEHUE.
PexkoHcTpyKIMs SIMIIEKJIETOK M KJIOHUPOBAHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTALUU siiep
KJIETOK. Texuonozuu 0300poeieHus, KyIbMUBUPOBAHUS U MUKPOKIOHAILHO2O PA3ZMHONCEHUS
CenbCKOXO3AUCMBEHHBIX KYAbMmYp.

XpOMOCOMHas1 U IreHHas MHXXEHEepHs. MICKyCcCTBEHHBIN CHHTE3 I'eéHa M KOHCTPYMPOBAaHHE
pexomOuHanTHeIX JIHK. Cozdanue mpamnceennvix opeanuzmos. J|OCTHXKEHUS W TEPCHEKTHUBBI
XpOMOCOMHONW M TEHHOM WH)KEHEpPHH. OKOJOTMYEeCKHEe M OSTHYEeCKHe MpoOJjieMbl TE€HHOM
WH)KEHEPHH.

Menununckue 6uorexnosoruu. [locrrenomuas nudposas meaununa. [1LP-1uarnocruxka.
MeTa0o10MHBIN aHATU3, TEHOLICHTPUYECKUM aHAIN3 TPOTeoMa YeJI0BeKa JJIsl OIIEHKU COCTOSHUS
ero 370poBbs. lMcrosnb30oBaHME CTBOJIOBBIX KJEeTOK. TaprerHas tepanust paka. 3D-
OvoMHXeHepus Ui pa3paboTKH (yHIAMEHTANIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTH,
CO3/1aHUsl KOMIUIEKCHBIX TKaHEHl COYETaHMEM TEXHOJIOTMH TPEXMEPHOrO OMONPUHTHHIA H
ckaddonauHra ist peiieHns 3aa4 epcoHaIN3UPOBAHHON MEAUIIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C b0 OOecrnedeHus: KOMOMHHUPOBAHHOW 3alllUTHI OT
Bo30Oynuteneir OPBU, ycraHOBJIeHHE MOJEKYISAPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
COZIEp KAl X BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a001eBaHMs YeIOBeKa U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuuer u  cxembl: «Mcmonb3oBaHME MHKPOOPraHU3MOB B IPOMBIILIEHHOM
npou3BoacTBe», «KieTtouHas unxkeHnepus», «['eHHas HHXXEHepus».

JlaboparopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «llosyueHne MOJIOYHOKHUCIIBIX IPOLYKTOBY .

IKcKypeust «bruorexHosorus — BayKHeas mporu3BoJUTENIbHAs CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTNYECKOE ITPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3aposknenne U pa3BUTHE IBOJIOLHNOHHBIX NMPEICTABJICHUI B 0HOJI0THI
OpomonuonHas teopus Y. JlapsuHa. [Ipennocsuiku BOSHUKHOBEHU 1apBU HU3MA. JKU3Hb
U Hay4Has JeareinpbHocTh Y. /lapBuHa.



JBmwxymme cuibl 3BomouMd BuioB 1no Y. JlapBuHy (BbICOKass HMHTEHCHBHOCTb
pa3MHOXKEHHUSI OPraHU3MOB, HACJEACTBEHHAas M3MEHYMBOCTb, Oopb0Oa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetTnueckoi Teopuu sBoonuu (CTD). HeitrpansHast T€opHsi 3BOJIIOIHH.
CoBpeMeHHasl 3BOJIIOLMOHHAs OMOJOorus. 3HaUeHHE 3BOJIIOLMOHHON TeopuH B (popMUpOBaHUU
€CTECTBEHHO-HAaYYHON KapTUHBI MHpa.

JdemoHcTpanumn

[Toptpetsi: Apucrotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuH, C. C. Yersepukos, 1. U. [lImansraysen, k. Xonzgeitn, J. K. benses.

Tabmuuel u cxemsl: «Cucrema xuBoil npupozas! (no K. JIunuer)», «JlecTHUIA KUBBIX
cyuiects (no Jlamapky)», «MexaHusm (QOpMHpPOBaHUS NPUCHOCOOJEHUH Yy pacTeHull Hu
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapumpyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «@Popmbl O6opbObl 3a cymectBoBaHue», «llopoasl romyGei», «MnHoroobpasue
KyJIbTYPHBIX (hopM KamycTbl», «[lopoasl joMalIHUX >KMBOTHBIX», «CxeMa 00pa3oBaHMs HOBBIX
BuaoB (mo Y. JlapBuHy)», «Cxema COOTHOILIEHMS IBHXKYIIMX CUJI 3BOJIOLUN», «OCHOBHbIE
IIOJIO’KEHUSI CHHTETHYECKON TEOPHH 3BOJIFOLIUN.

Tema 2. Mukpo3BoJonHs U €€ pe3yJIbTaThl

[Tonynauusa Kak srneMeHTapHas equHuna 3BoJtoluu. COBPEMEHHBIE METOIBlI OLICHKU
TeHeTHYECKOro Pa3HO00pa3us U CTPYKTYphl nonyJisinuil. 3MeHeHne reHodoH1a NOnysauy Kak
JJIEMEHTAPHOE HBOJIOLMOHHOE SBJIEHHE. 3aKOH reHeTtudyeckoro paBHoBecus Jlx. Xapau, B.

Baitn6epra.
OnemeHTapHble (QaKTOpPbl (IBMXKYIIUE CHIIBI) O3BOJIOUMU. MyTanuMOHHBIH mpolecc.
KombOunatuBHas u3MeH4YuBOCTh. Jlpelid reHoB — ciydailHble HEHanpaBlICHHbIE H3MEHEHHS

4acToT ajuienied B monymsinusax. Dddext ocHoBaTemst. Dpgexm OymvlLiouHO20 20pIbIUKA.
CHudicenue 2eHemuyecko2o pazHoobpasus: npuyunvl u ciredcmeus. Illposenenue 3¢gexma
opeligha cenoe 6 Oonbwux u Manvlx nonyrayuax. Murpamun. MV3ondunus momyssnuil:
reorpaduyeckas (IpOCTPaHCTBEHHAs), OMOJIOrHYecKast (pepOIyKTUBHAS).

EctectBeHHBIII 0TOOp — HampaBisomuil (axkrop 3Bomonuu. DOpMbl €CTECTBEHHOIO
oTOOpa: ABIKYIIUH, CTAaOMIM3HPYIOIIMH, pa3pbiBatommii (nIu3pyntuBHBIN). [TomoBoit ot6op.
Bo3HUKHOBEHNE U 3BOMIOIMS COLUATIBHOIO TOBEEHUS KUBOTHBIX.

ITprcnoco0eHHOCTh OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUU. BO3HHMKHOBEHHE
IPUCIIOCO0JIEHUH y oprann3MoB. Apomopdo3bl U uanoanantauuu. IIpumeps! npucrnocodaeHui
y oOpraHuszMoB: Mopgosoruueckue, (U3NOIOrMUecKrue, OMOXMMHUYECKHE, I1OBEIEHUYECKHUE.
OTHOCHUTENBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bug, ero xpurepun u crpyktypa. BumooOpa3zoBaHue Kak pe3yjbTaT MHUKPOIBOJIOLUH.
M3omsnust — kimoueBoi (hakrop BuooOpa3zoBaHus. Ilytm u crmocoObl BHI000pa3oBaHUS:
ajuronaTpuueckoe (reorpauyeckoe), CHMIIATPUYECKOE (SKOJIOTHYECKOE), «MIHOBEHHOEC)
(monmumnnonau3anys, ruopuan3anus). JmuTeapHOCTh IBOTIOIMOHHBIX MTPOIECCOB.

MexaHu3mMbl GOpMUPOBaHUS OMOIOTMYECKOT0 pa3HO00pas3usl.

Poip  »BomouLMOHHONW OHOJOTMM B pa3pabOTKe Hay4YHBIX METOIOB COXpPaHEHMUS
6uopa3HooOpa3us. MHKPOIBOMIONHS U KOIBOMIOIMS IMapa3UTOB U HUX X03sieB. MexaHH3MbI
(hopMHUPOBaHUS YCTOMYMBOCTHA K aHTHOMOTUKAM M CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanumn

IToptpetsr: C. C. YUetBepukos, 3. Maiip.

Tabmuue! u cxembl: «MyTallMOHHAsE U3MEHUYUBOCTBY, «[lomynsuuoHHas CTpyKTypa BUIaA»,
«Cxema mposiBaeHMs 3akoHa Xapau—BaiinOepra», «/IBwKylime CHIBI  3BOJIIOLIUNY,



«OKojoruyeckas M30JALMs HOMyIALui ceBaHCKOW ¢openn», «l'eorpaduueckas H30IALUSA
JIMCTBEHHHULIbI CHOMPCKON U JMCTBEHHUIIBI JaypcKoiy, «[lomynsaunoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB W JKepTB», «Cxema MAeHCTBUSA ecTeCTBEHHOro otoopa», «Dopmbl OOphOBI 32
CYLIECTBOBAHUEY, «HaycTpuanbHblii MEJTaHU3M», «Kusble HCKOMaeMbley,
«[ToxpoBuUTENbCTBEHHAS OKpacka >XUBOTHBIX», «lIpeaympexnaromas oKpacka >KUBOTHBIX,
«Puznonoruyeckue ananrtanun», «I[Ipucrnoco0IeHHOCT OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buna», «Bunsi-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrnocoOsl
BHUJI000pa3oBaHus», «l'eorpaduyeckoe BHUIOOOpa3oBaHWE TPEX BUIOB  JIAHJBIIICH»,
«OKonornyeckoe BUA00Opa3zoBaHUE BUAOB CHHMI, «llomumiouasl pacteHuit», «KamyctHo-
peIeUHBIN THOPUTY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydyelia MTHUIl U 3Bepel ¢
IIpUMEpaMH pa3IMYHBIX MPUCIOCOOJIEHUH, dydena NMTULl U 3Beped pa3HbIX BUAOB, repOapuu
pacTeHuii 6JIM3KUX BUJOB, 00pa30BaBIIMXCS Pa3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi paboTa «BbIsBlIeHHE U3MEHUMBOCTH Y 0c00€i 0OIHOT0 BUa.

JlaGopaTtopnasi paGora «lIpucnocoOieHuss OpraHM3MOB M HMX OTHOCHUTENIbHAs
11e71€CO00PA3HOCTHY.

JlaGopaTopHasi paboTa «CpaBHEHHE BUIOB 10 MOPGHOJIOIrHUECKOMY KPUTEPHUIO.

Tema 3. Makpo3BoJiionus 4 e€ pe3yJibTarhl

MeTtozas! n3ydeHnus Makpo3Bosronuu. [laneonTonornueckue MeTobl U3y4€HUs IBOIOLUH.
[lepexonubie popmbl U PUIIOreHeTHYECKUE PSiIbl OPraHU3MOB.

buoreorpapuueckne wmetoapl wusydeHus osBomouuu. CpaBHeHue Gaopsl U (ayHbl
MaTepHKOB U OCTPOBOB. buoreorpadudeckue odnactu 3eman. Buabl-sHIEMUKA U PETUKTHI.

OMOpHOIOrHYecKre U CPaBHUTEIbHO-MOP(OIOTHYECKHE METOJbl M3YYEHHS IBOJIIOLUU.
I'eneTnueckne MexaHW3MBbl IBOJIOLMN OHTOIE€HE3a U IOSBJICHUS HBOJIOLMOHHBIX HOBILIECTB.
I'omonornyHble U aHAJIOTHYHBIE OpraHbl. PynTuMeHTapHble opraisl U aTaBU3Mbl. MOJEKYISIPHO -
reHeTHYeCKHe, OWOXMMHYECKHEe U  MaTeMaTHYeCKHe METOAbl HW3YYEHHsS  SBOJIIOIUH.
I'omonornynsie reabl. COBpeMeHHBIE METOIbI TOCTPOCHHS (PUITOT€HETHYECKUX 1€ PEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLIHS TEHOMOB.

OOumme 3aKkOHOMEPHOCTH (IpaBWiIa) OABOMIOUMH. [Ipumyun  cmeHvl  QYHKYU.
HeoOpatumocTts 3Bomonuu. AgantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLIUH.

JdeMoHcTpanuu

[TopTpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuubl u cxembl: « DUIIOTEHETHUECKUIM P JIOIAIN», «APXEONTEPUKCY, «3BEpo3yOnIe
auepsl», «Cterouedans», «Punnoduter», «CeMeHHble NAaNOpOTHUKW», «buoreorpadpuueckue
30HBI 3emun», «/lpelip KoHTHHEHTOB», «PemukTb», «HauanpHble cTaguu 3MOPHOHAIBHOIO
pa3sBUTUS  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMONOrMYHBIE M  aQHAJIOTMYHBIE  OPIaHbDY,
«PynuMeHTbI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOphl YEIOBEKA W IIMMIaH3e», «lJ1aBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH 3BOJIOLIUI.

O6opynoBaHue: KOJUIEKIIMM, Tepbdapuu, MYJSDKM HMCKONAEMBIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJUMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIHH
HaCEKOMBIX.

Tema 4. IlponcxoxaeHue U pa3BuTHe KU3HHU Ha 3emiie

Hayuynple rumote3bl MPOMCXOXKACHMS >KM3HM Ha 3emiie. AOHOreHe3 W MaHCIepMusl.
JloHayuyHble NPEACTABIECHUS O 3apOXKACHMM JKU3HU (KpealuoHu3M). I'mmore3a MOCTOSHHOrO
CaMO3apOKIEHUs )KU3HU U €€ onpoBepxenue onbitamu @. Penu, JI. Cnamnannany, JI. [lacrepa.
[TpoucxoxieHne KU3HU U aCTPOOHOIOTHUSI.



OcHOBHBIE Tanbl HEOPraHudeckor 3BoroIuK. [InanerapHas (reosoruueckasi) SBOIIOLHSL.
Xumuueckass 3BOIIOLUSA. AOMOreHHBIH CHHTE3 OpPraHUYECKHX BELIECTB M3 HEOPraHUYECKHUX.
Ompir C. Mumiepa u I'. HOpu. OOGpa3zoBanue mnoiuMepoB u3 MoHOMepoB. KoamepBatHas
runore3a A. WM. Omnapuna, runore3a mnepBuuHoro OyiboHa JIx. XonaeiHa, reHernyeckas
runore3a [. Meémrepa. Pubosumer (T. Yex) m rumoresa «vmupa PHK» V. T'mnbepra.
dopmupoBaHre MEMOPaH U BOZHUKHOBEHHE MMPOTOKIIETKH.

HUcropusa 3emmum u Metoasl €€ wu3ydeHus. lckomaemble OpraHMYeCKHE OCTaTKH.
I'eoxpononoruss u e€ wmeroabl. OtTHocuTenbHass W a0OCONIOTHasE  TE€OXPOHOJIOTHSL.
I'eoxpoHonOrnyeckas MmKasa: 0HbI, Pbl, IEPUOBI, JITOXH.

HauaneHble 3Tanbsl opraHndecKor 3BOJONMU. [losiBIIeHHE U 3BOMIOLUS MEPBBIX KIETOK.
OBomonus Metabonn3Ma. Bo3HUKHOBeHHE TeEpBBIX 3KocUcTeM. COBpEeMEHHbIE MUKpPOOHBIE
OMOMIEHKN Kak aHajor mepBbiXx Ha 3emuie coobmectB. Crtpomartomutsl. I[Ipokapuorsl u
9YKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIOIMOHHOE MPOMCXOKIECHUE BUPYCOB.
[IpoucxoxieHMEe MHOIOKJIETOYHBIX  OPraHu3MoB. BO3HHKHOBEHHME OCHOBHBIX TpYIII
MHOTOKJIETOUHBIX OPraHU3MOB.

OcCHOBHBIE ATambl SBOJIONUHU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bl pacTEHHIA.
Boixon pacrenuit Ha cyury. IlosiBieHue cCrnopoBBIX pPAacTeHMM W 3aBOEBAaHME HMMM CYILH.
Cemennble pacTenus. [IpoucxoxaeHne BETKOBBIX PACTEHUM.

OcHOBHbIE 3Tambl 3BOJIOLMHM KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THIOB. IlepBrie XxopaoBbie
KUBOTHBIC. JKU3HB B BOjie. DBOMIONUS MO3BOHOYHBIX. [Iponcxoxaenne ampuOuil U penTuinid.
[Tpoucxoxnenne miekonutarommx u nTuil. [IpuHnum kiarodeBoro apomopdoza. OcBoeHHe
0€CII03BOHOYHBIMU M TI03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe xM3HU Ha 3eMiie MO 3paM M MepUoJaM: apXxeH, IpoTepo30il, Najieo30i, Me3030M,
KaifHo30M. OOIas xapakTepuCTHKa KiIMMaTa W TeOoJOrHdyeckux mporeccoB. llosBieHue wu
pacuBeT XapaKTEpHbIX OpPraHuW3MOB. YTiieoOpa3oBaHUE: €ro yCJIOBUS U BIMSHHUE Ha ra30BbIH
COCTaB aTMOC(epBbI.

MaccoBble BBIMUPAaHHUSL — JKOJIOIMYECKHE KPU3UCHI mpouuioro. IIpuduHbl U clencTBus
MaccoBbIX BbIMUpaHHil. COBpEeMEHHBIN IKOJIOTMYECKUI KpHU3UC, ero ocodeHHoctu. [Ipobiema
COXpaHeHHs1 Ouopa3HooOpa3us Ha 3emIle.

CoBpeMeHHasi cUCTeMa OpraHuueckoro mupa. [IpuHIuNbl Kiaccu(uKalud OPraHu3MOB.
OcCHOBHBIE CHCTEMAaTHYECKHE TPyl OPTaHU3MOB.

JleMoHCTpanuu

[TopTpetsi: ®@. Penu, JI. Cnannannanu, JI. [lacrep, U. 1. Meunukos, A. Y. Onapun, [[x.
Xonneitn, I'. Ménnep, C. Muuiep, I'. FOpu.

Tabmuner u cxembl: «Cxema omnbitTa @. Penny», «Cxema omnbita JI. Tlactepa mo u3ydeHuto
camo3apoxkaeHus xu3Hu», «Cxema onbita C. Mmwmuiepa, I'. FOpmw», «OTansl HeopraHU4eCcKOn
spoimonuny, «I'eoxpoHonornyeckas mkana», «HadanbHble dTanbl OPraHUYECKON HBOJIOLUNY,
«Cxema o00pa3oBaHUsl JyKapuoT NyTéM cuMmOuorenesa», «Cucrema KHUBOW HPHUPOIBIY,
«Ctpoenue Bupyca», «Apomopdo3bl pacrteHuit», «PuHHOGUTHY, «OIHOKIIETOYHBIE
BOJIOpOCIIN», «MHOrOKJIETOUHbIe Bogopociny, «Mxu», «llanopotHukmn», «I ojJ0oceMeHHbIE
pactenus», «OpraHbl DIBETKOBBIX pacTeHHD», «(CxemMa pa3BUTHA JKUBOTHOIO MHpay,
«Apomopdo3bl KHUBOTHBIX», «lIpocreifmmey, «Kumeunononoctueie», «llmockue uepBmn»,
«YIIeHUCTOHOTHEY, «PBIOEIY, «3EeMHOBOIHEICY, «ITpecMmbikaromuecs, «IITruey,
«Muekonuraomue», «Pa3sBuTHe KU3HM B apxeilckol spe», «PaszBurHe KU3HH B



MPOTEPO30MCKON 3pe», «Pa3BuTHE KU3HM B TNAJCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuUTHE JKM3HM B KaWHO30MCKOW »73pe», «CoBpeMeHHas cHucTeMa
OpPraHUYECKOT0 MUPA».

OOopynoBanue: repbapuy pacTEeHHH pPa3IMYHBIX OTACJIOB, KOJUICKIIMH HAaCEKOMBIX,
BIIQXKHBIC TIpPENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIMU HTIJIOKOXKHX, CKEJICTHI
MO3BOHOYHBIX XWBOTHBIX, 4Uydesja MTUIl U 3BEpPEH, KOJUIEKIUH OKAMEHEIOCTEH, MOJE3HBIX
MCKOMIA€MBbIX, MYJISDKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas snaGoparopHas padora «MonenupoBanue onbiToB Muiuiepa—tOpu 1o
M3YYEHHUIO0 a0MOT€HHOI'0 CHHTE3a OPraHMYECKUX COSAMHEHHM B MEPBUYHOM aTMochepe.

JlabopaTropnas paGora «/3yueHue W omnHMcaHUE MCKOMAEMBIX OCTAaTKOB JIPEBHHX
OpPraHU3MOB.

IIpakTHyeckass padora «lI3yuyeHne OCOOCHHOCTEH CTPOEHHMS pACTEHHH pa3HBIX
OTIEJIOBY.

IIpakTHyeckas padora «3yuyeHue ocoOeHHOCTEN CTPOSHUSI TO3BOHOYHBIX )KUBOTHBIX).

Tema 5. IIpoucxoskaeHue 4eji0BeKa — aHTPOIOTeHe3

Pa3nensl 1 3a1aun aHTPONOAOruU. MeTo1bl aHTPOIOIOT M H.

CraHOBJIEHME NPEACTABICHUN O IPOUCXOXKJIEHUM YeJIOBEKa. PeauruozHbie BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHH.

CxoncTtBo  4yenoBeKa C  JKUBOTHBIMU. CHCTEMaTHYECKOE IOJOKEHHE YeJIOBEKa.
CBuuerenbcTBa CXOJCTBA 4YeJIOBEKA C JKUBOTHBIMU: CPaBHUTEIBHO-MOP(OJIOrHYEcKue,
AMOpUOIOTHYECKre, (U3N0IOro-OMOXUMHUYECKHUe, TMoBeneHueckue. OTaudus dYenoBeka OT
KUBOTHBIX. [IpsMOX0XKIE€HNE U KOMIUJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOH CUTHAJILHOW CHCTEMBI.

JBwxyunme  cunbl  (akTophl)  aHTpOIIOreHe3a:  OMOJOTHYEecKHe,  COILHalIbHbIC.
CooTHomieHre OMOJIOTMYECKUX U COLIMATIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E.

OcCHOBHBIE CTaJUU aHTpornoreHe3a. PaHHue yenoBekooOpa3Hble 00€3bSHbI (TIPOKOHCYIIHI)
Y paHHUE MOHTHUBI — OOIIME MPEIKU YeTOBEKOOOPA3HBIX 00€3bsH U JII0/IeH. ABCTPAJIONUTEKH —
JBYHOTHE Ipenku ojaei. YenoBek yMmenbld, IEepBble M3rOTOBIECHUA Opyaui Tpynaa. YemoBek
MPSIMOXOJSIIMIA W TIEPBBIM BBIXOA JIFOJeH 3a mpenensl Adpuku. UenoBek reinenbOeprckuii —
001U IpeloK HeaH1epTaJIbCKOI0 YEJIOBEKa M YeJI0BEKa pa3yMHOr 0. YenoBek HeaH1epTalbCKUui
Kak BHUJ JIIOAEH XOJIOAHOTO KiMMaTa. YenoBeK pa3yMHBI COBPEMEHHOI'O THIA, JIEHUCOBCKUU
YeNoBeK, OCBOEHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u najaeor eHOMHKA.

DBOMIOLIMST COBPEMEHHOr0 4YelioBeKa. EcTecTBEHHBIH OTOOpP B MOMYJALMSAX YEIOBEKa.
MyTanuoHHbI#i npouecc U moauMopdusM. [lonynsuroHHbIe BOJHBI, Ipeii¢ reHoB, MUTpAlUs U
«3(dexT ocHOBaTENN» B MOMYJIISAIUSAX COBPEMEHHOT0 YEJIOBEKa.

Yenoseueckue packl. Ilonstue o pace. bonpmme pacwl: eBpomneougHasi (eBpasuiickas),
aBCTpaJio-HerpouHasi (PKBaTopHajibHasi), MOHTOJIOMHAs (a3MaTCKO-aMepUKaHckas). Bpems u
IIyTH pAcCEeleHMs 4YeloBeKa 10 IuaHere. EauHcTBO yenoBeueckux pac. HayuHas
HECOCTOSITENIbHOCTh ~ pacu3Ma. IIpucrnocoGneHHOCTh 4YenoBeka K  pasHbIM  YCIOBUSIM
OKpyXkarolei cpeasl. Biusiaue reorpadudeckoil cpenbl U npeiida reHoB Ha MOPQOIOTHIO U
(U3MONIOTHIO YeIOBEeKa.

MexIuCuuIUIMHApHBIE METONbl B (pu3mveckoil  (OMOJTOTMYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHASA ~ AHTPONOJIOTMS W NaJCOAaHTPOIOJOTHs  YEJOBEYECKHUX  IMONYJISIIUM.
buoconmanbapie  uccnegoBaHUs ~— OpUPOABI  yesdoBeka.  McciemoBaHume  KODBOIOLMHU
OMOJIOTUYECKOr0 U COITHAILHOTO B YEIOBEKE.

JdemoHcTpanuun



[Toptperst: Y. HapsuHn, JI. JTuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmuuplt w  cxembl: «MeToabsl aHTpONOJIOTUN», «[ OJIOBHOM MO3r 4YeloBeKay,
«YenoBekoobpazHbie 00e3bsiHb», «CKelleT YeloBeKa U CKeJeT IuMmnaH3e», «PynuMeHTsl U
aTaBU3MbDY, «JIBHXKyIIME CHJBI AaHTPONOIEHE3a», «IBOJIOLHMOHHOE JIPEBO  YEJIOBEKA,
«ABcTpasionuTek», «Henosek ymensiin», «UemoBek npsaMoxXoasamuiy», «/[eHuCOBCKUI 4eI0BeK»
«Heannepransipl», «KpomanboHub», «lIpenku demoBeka», «ITambl SBOIIOLUN YEJIOBEKa»,
«Pacsl yenoBeka».

O6opynoBaHue: MYJISDKA OKaMEHEJIOCTEH, IPEIMETOB MaTEpUaIbHON KYJIbTYphl I PEIKOB
4ejoBeKa, penpoAaykuuu (Qotorpadum) KapTHH ¢ MHQOIOTHYECKUMU U OuOieickuMu
CIO’KETaMU IPOMCXOXKJIEHUS YesloBeKa, (poTorpaduu HaXOAOK HCKONAEMBIX OCTATKOB UEJIOBEKA,
CKEJIET 4YelIOBEKa, MOJENb 4Yeperna 4YesIOBeKa M yepena IIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTHU IIUMIIaH3€, MOJEIH TOPCa IIPEIKOB YEIIOBEKA.

Jlaboparopnas padora «U3yuenue ocoOEHHOCTEH CTPOEHHUsI CKeJleTa YeJIOBEKa,
CBSI3aHHBIX C IPAMOXO0XKIECHUEM .

IIpakTHyeckas padora «I3ydyeHune 3K0JOrMYeCKUX afanTalui YeJI0BEKay.

Tema 6. OJxosormss — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB H
HAIOPraHU3MEeHHBbIX CHCTEM C OKPYKaloLiei cpenoi

3apokaeHre W pa3BuTuUe dKosorumu B Tpynax A. I'ymOompara, K. ®@. Pymee, H. A.
CeBeprioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznenst u 3amaum skosioruu. CBs3b
9KOJIOTMH C IPYTUMH HAYKAMH.

Metoast skosioruu. IloneBsie HaOMOAEHUSA. DKCIIEPUMEHTHI B 3KOJIOTMH: MPUPOAHBIE U
naboparopHble. MozenupoBaHrie B 3KOJI0ruU. MOHUTOPUHT OKpY>KaIOLIEH Cpeabl: JIOKaJbHbIH,
PETHOHANIBHBIN U TTI00aTBHBIN.

3Ha4YeHHE SKOJOTMYECKUX 3HAHMUU JUIl YeJIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHUE KAK
OCHOBA CBsi3€M uyenoBedecTBa ¢ HNpuponoil. DopmMupoBaHHE SKOJIOTMYECKOM KYIbTYpbl M
9KOJIOTUYECKON I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanuun

[Toptpetsr: A. 'ym6ombaT, K. @. Pynse, H. A. Ceeprios, O. I'ekkens, A. Tencnu, B. H.
Cyxaués.

Tabmuusl u cxembl: «Pa3genst sxonoruny, «Metoasl skonorun», «CxemMa MOHHUTOPHHTA
OKpPYXKaloIlleH Cpenb».

JlaGoparopHnas pabora «/3ydeHne METOJOB dKOJIOIrMUYECKUX MCCIEIOBAHUN».

Tema 7. Opranusmsl u cpea 00UTAHUS

Okonoruueckue GakTopsl M 3aKOHOMepHOcTHM uX gAedctBus. Knaccuduxauus
9KOJIOTMYECKUX  (pakTOpoB:  abuoTHuUeckue, Ouorumyeckue, aHTponoreHHole. OOmme
3aKOHOMEPHOCTH J1eHCTBUS 3Kosiorndeckux (akropos. IIpasuno munumyma (K. [lnpenrens, FO.
JIubux). TonepaHTHOCTh. DBPHOUOHTHBIC K CTEHOOUOHTHBIE OPTaHU3MBI.

Abuornueckue gaxkTopbl. CBET Kak dKosoruyeckuil gpaxrop. JleficTBie pa3HbIX Y4acTKOB
COJIHEYHOI'0 CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHUE TPYIIBl PACTEHUH M KMBOTHBIX I10
OTHOULIEHMIO K cBeTy. CUrHanpHas poib cBeTa. POTONEpUOIN3M.

Temnepatypa kak skonoruueckuil Qaxrtop. JlelicTBue TemmepaTypbl Ha OpraHHU3MBI.
[ToitkunoTepMHBIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPraHU3MBI.

BraxuocTh kKak skosiornueckuit Qaxrtop. IIpucrmocobiieHuss pacTeHuil K MOAACPKAHUIO
BonHOro Oamanca. Knaccudukamums pacrenuit mo oTHomeHHIo kK Boxe. Ilpucrnocobnenus
JKUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.



Cpenpl oOMTaHMS OpPraHMW3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, MOYBEHHas, IIyOMHHas
MOJIIOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3NKO-XMMHUYECKHE OCOOEHHOCTU cpen OOMTaHHS
opranu3moB. [Ipucroco6enus opraHu3MoB K JKU3HH B pa3HbIX Cpeaax.

buonornuyeckue putmbl. BHennue u BHyTpeHHUE pUTMbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Ipucroco61eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCJIOBHH KU3HHU.

Kuznennsie Gopmbl opranu3zMoB. [lonsTue o ku3HeHHOU Qopme. KusHeHHBIE (HOPMBI
pacTeHuii: JepeBbsl, KyCTapHUKH, KyCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TPAaBHI.
Xuznennole (HOPMBI KUBOTHBIX: THIPOOUMOHTHI, TEOOMOHTHI, a’poOMOHTHL. OcobeHHOCTH
CTpOEHHS U 00paza )KU3HH.

buotnueckne  QaxTopsl. Buabl OnoTMuUecKMX ~ B3aMMOJEHCTBHIl:  KOHKYpEHIMS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmsl. Ilapasutusm, koonepauus, MyTyaau3M, KOMMEHCATU3M
(KBapTHpaHTCTBO, HaxieOHMYecTBO). Herpoduueckne  B3anmoneicTBus  (TOMHUYECKHeE,
¢dopuueckue, (abpuueckue). 3HaAUCHHE OMOTUYECKUX B3aHMMOJEWUCTBUM [JIsI CYIIECTBOBAHUS
OpraHu3MoB B cpezie oOuTaHus. [IpHHINIT KOHKYPEHTHOI'O HCKITIOUEHHUS.

JleMoHCTpanuu

Tabmuubl 1 cxembl: «OKoyoruueckue (pakTopsl», « CBETOBOM CHEKTP», «IKOIOTHYECKUE
IPYIIIBI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « T eIOKpOBHbIE )KUBOTHBIE», «X0JIO0JHOKPOBHBIE
KHUBOTHbIEY», «DU3MOIOrNYECKUEe aJaNTallMd >KUBOTHBIX», «Cpeabl OOMTaHMS OPraHU3MOBY,
«buonornueckue putMbl», « KusHennsie GpopMel pacTeHuil», «KuzHeHHble GOpPMbI )KUBOTHBIX»,
«JKocHCTEMA IIMPOKOJIMCTBEHHOrO Jieca», «IKOCHCTEMa XBOWHOro Jecay, «llenu nutanus»,
«XunnuuectBoy, «Ilapazutuzm», «Konkypenuusn», «Cumo1o3», «KoMMmeHcanusm.

O6opynoBanue: repOapuM pacTeHUl M IKUBOTHBIX, MPHUCIOCOOJIEHHBIX K BJIUSHUIO
pa3IMYHBIX  SKOJOrMYecKuX (akTopoB, repOapuM  CBETOMOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCJIUBBIX PACTEHHUH, CBETOJIIOOMBBIC, TEHENMOOUBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapud M KOJUICKIUH TEIUIONIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMUUBBIX
pacTeHuid, Yydela NTHI] W 3Bepei, repdapum pacTeHUH, OTHOCAUIMXCA K THUrpoduTam,
Kcepodpuram, Me3oduTamM, KOMHATHBIE PACTEHHS [aHHBIX TPYMI, KOJJICKIMH >KUBOTHBIX,
OOMTAIONIMX B Pa3HBIX cpenax, repdapuu M KOJUICKIMHM PACTEHUH W KUBOTHBIX, 00Jalarommx
4epTaMu TPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHSIM YCIOBHH JKM3HH, TepOapuu W
KOJUIEKLIMM PACTEHUM M YKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (DOPM, KOJUIEKIUH MKUBOTHBIX,
YYacCTBYIOUIMX B Pa3JINYHBIX OMOTUYECKUX B3aUMOJEHCTBUSAX.

JlaGopaTopHasi paGoTa «BpIsiBlIeHHE TPUCTTIOCOOICHUN OPraHU3MOB K BIMSHHIO CBETAY.

JlaGopaTtopHasi paGora «BbIsfBiIeHHE TNPUCIOCOONIEHUH OpPraHU3MOB K BIIUSHHIO
TEMIIEPATyphD».

JlaGopaTopHasi paboTra «AHaTOMHYEeCKHE OCOOCHHOCTHM pPACTEHUM M3 pPa3HbIX MeECT
OOUTAHUS.

Tema 8. Jkos10rusi BUIOB U ONMYISILUH

DKOJOrMuecKue XapakTepucTuku nomyssiuuu. [lomynsanus xak Ouosnoruueckas CHCTEMa.
Ponp HeomHopomHocTH cpenbl, QU3NYECKUX OapbepoB M OCOOEHHOCTEH OMOIOTMH BUIOB B
(hopMUPOBaHUU IPOCTPAHCTBEHHON CTPYKTYpbl monyasuuidi. OCHOBHBIE TOKA3aTEH MMOMYJIAUU:
YHUCIIEHHOCTh, MJIOTHOCTb, BO3PACTHAsl M MOJIOBAsl CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTh, MUTPALIHSL.

Okonoruueckas CTpykTypa nonyiasuuu. OIleHKa 4YHUCICHHOCTH Monmyssuuu. JlMHamuka
MOMYJISIIMU U €€ perynauusa. buotnyeckuil noreHnnan nonymsiuui. MoaenupoBaHue JUHAMUKA
nonysiuud. KpuBele pocTa uucieHHOCTH nonynsanuu. Kpusele BbpkuBaHUS. Perymsiuus



YUCIEHHOCTU TOMYJSUA: poib (PaKTOpPOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
Dxonoruyeckue crpateruu BuaoB (- u K-ctparerun).

[Tonsatue 06 »sKonornyeckoil Hume BuAa. MecrtoobuTanue. MHoromepHas MoJeib
skosnorudyeckor Humm k.M. Xatuuncona. Pasmepsl sxonorndecko HumM. [loreHnnansHas u
peanu30BaHHAS HULIM.

Bug kak cucrema nonymnsiuuil. Apeanbl BUIOB. BUAbl MU HMX U3HEHHBIE CTPATETUU.
DKOJIOTUYECKN € YIKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIAEHUS M MHUIpaluid >KUBOTHBIX. buonorudeckue uWHBa3UU
YYy>KE€POJIHBIX BUIOB.

JdemoHcTpanuun

IToprper: I>x. . XaT4nHCOH.

Tabnuibl U cXeMbl: «DKOJIOTMYECKUE XapaKTEPUCTUKU Momysiuny, «[IpoctpancTBeHHas
CTpYKTypa momyisiun», «Bo3pacTHble mnupaMuabl mnomyisinun», «CKOpOCTh 3acelieHus
NOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusmMaMm», «Mopnenp skosiornueckod Humm JIx. U.
XaTYUHCOHAY.

ObopynoBanue: repdapuu pacTeHHUH, KOJUIEKIINH KUBOTHBIX.

JlaGopaTropHasi padota «IIpucrnocoOnenus ceMsH pacTeHHI K pacCeIeHUIO.

Tema 9. Jkoa0rus coo01EecTB. IKOJOTHIYECKHE CHCTEMBI.

CoobmectBa opranu3MoB. buoreHo3 u ero crpykrtypa. CBs3u MeXAy OpraHu3MaMu B
OuoIeHO3e.

Oxocuctema kak OTkKpbiTas cucrema (A. Jkx. Tencnm). DyHKUHOHAJIBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, PEAYLEHTH. Tpoduueckue ypOoBHH.
Tpoduueckue nenu u cetu. AOMOTHYECKUE OJOKM dKOCHCTEM. [10UBBI M WITBI B 9KOCHCTEMaX.
KpyroBopot BeniecTs v moToOK 3HEPTUH B IKOCUCTEME.

OCHOBHBIE TTOKa3aTeNM YKOCUCTEMBL. bruoMacca n mpogyKuus. KOJOrH4eCKHe MU PaMUIbI
qyuce, OMOMacchl M SHEPTHUH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUuHbIE U BTOPUUYHBIE CYKIIECCUM U UX
NPUYMHBL. AHTPOINIOTEHHBIE BO3JCHCTBHS Ha cykineccud. KimMakcHOe — cOoOIIecTBO.
buopaznooOpa3ue u moaHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHble IKOCUCTEMBI. JKocucmemvl 03€p U pex. DKOCUCEeMbl MOpell U OKeaHos.
Oxocucmemvl myHop, ecos, cmenetil, NyCmvlHb.

AHTpOIIOTeHHbBIE  3KOCHUCTEMBI. ArposkocucreMa. ArpoueHo3. Paznuuus wMexny
AQHTPOIIOT€HHBIMU U TPUPOJHBIMHU SKOCUCTEMAMM.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. ['oponckas ¢uiopa u dayHa.
CunanTponu3aisi TOpoAckoi  ¢ayHbel. buonormueckoe U XO3sIICTBEHHOE 3HAYEHUE
arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aMMOJICUCTBHI  OpraHM3MOB B
skocucreMax. Porv kackadnoeo 3¢hghexkma u 6uU008-30upukamopos (Kuouesvix 6udo8) 6
@yHxyuonuposanuu  dxocucmem. lIlepeHOC DHEPruM U  BEIIECTB MEXAY CMEKHBIMH
SKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, TONYJSUMA W DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX M AaHTPOINOT €HHBIX BO3/1€CTBUIA.

Mexanuzmvl  8030eticmeus  3a2pA3HEHUll  pA3HLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OD2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJIO2UHUECKO20
HOPMUPOBAHUSL AHMPONO2eHH020 6030eticmausi. MeTonoa0russ MOHUTOPHUHTA €CTECTBEHHBIX U
AQHTPOIOT€HHBIX YKOCUCTEM.



JleMoHCcTpanuu

IToptpert: A. [Ix. Tencnu.

Tabnumpt u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHCTEMA IHUPOKOIMCTBEHHOTO JIecay,
«JxocucrtemMa XBOHHOro Jjeca», «@DyHKIHOHAJIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEME,
«Kpyrosopor BemectB B 3kocucreme», «llemm mnuraHus (mactOuInHAs, JIETPUTHAN)»,
«DKoyoruyeckas mupammuaa qucemn, «KoJoruueckas nupaMmua OuomMaccoh», « K 0orndeckas
nupamuja sHeprum», «O6pa3oBanue Oonortay, «llepBuunast cykueccus», «BoccraHoBieHHe
jeca moclie mnoxapa», «9KOCHCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M INOTOK
SHEPruu B arpoueHosey, «IIpumepsr ypoboskocucremy.

ObopynoBanue: repOapu pacTeHUi, KOJJIEKIMH HACEKOMBIX, dydella NTHII U 3BepeH,
repOapuu KyJIbTYPHBIX M TUKOPACTYIINX PaCTEHUH, aKBapUYM KaK MOJIENb SKOCHCTEMBI.

IIpakTuyeckas padora «3yueHue u onucanue ypoo3KoCHCTEMBD».

JlaGopaTropHasi padora «/3yueHue pazHooOpa3usi MEJIKUX ITOYBEHHBIX UYJIEHHUCTOHOIUX B
Pa3HbBIX 3KOCUCTEMAX).

IKCKypeusi «IKCKypcusi B THIIHYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HsK, elbHHK, Ha
CYXOJIOJIbHBIA HJIM TTOMMEHHBIH JIYyT, 03€p0, 00JIOTO)».

IKCKypeust «IKCKypcus B arpodKocHcTeMy (Ha MOJIe UK B TEILIUYHOE XO3AHCTBO)Y.

Tema 10. buocdepa — riiodanbHas IkocHCTEMA

buocdepa — obmennanerapHas obomouka 3eMid, rIe CYIIECTBYEeT HIJIM CyIIeCTBOBaja
*u3Hb. PazButue npeacraBienuii o 6uocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnaackoro o
6uocgepe. Obnactu Ouocdeps! u e€ cocran. JKuBoe BeuiecTso 6uochepsl U ero PyHKIHUHU.

3akOHOMEpHOCTH cyliecTBOBaHus Oouochepbl. OcobeHHOCTH OMOChEphl KaK r00aIbHON
skocucteMbl. /luHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel Bemiects U
O6uoreoxnuMu4eckue UKIbI (yriiepoaa, a3ota). PUTMHYHOCTS siBieHU B 6nochepe.

3oHanbHOCTH Onocdepsl. [TonsTiHe 0 6uome. OCHOBHbIE OMOMBI CYIIN: TYHApA, XBOMHbBIE
Jeca, CMELIaHHbIE U IIMPOKOJUCTBEHHBIE JI€CA, CTEMH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHE JIeca,
BBICOKOTOpbsi. KiluMaT, pacTUTENBHBIN U KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIHUS SKMBBIX CHCTEM, OLEHKAa HX pECypCHOro TIOTEHIHana u
O6nochepHbIX QYHKIHHA.

JdeMoHcTpanuu

[TopTpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuue! u cxembl: «I'eocdepsr 3emnn», «KpyroBopot azora B mpupoae», «Kpyrosopor
yriaepoaa B npupoze», «Kpyropopor kucinopoga B npupoae», «KpyroBopor Boasl B Ipupoie»,
«OcHoBHBIE OuOMBI cymm», «Kmumatuueckue mosica 3emnn», «Tynapa», «Taiiray,
«Cmemannplii  nec», «llupokonuctBenHsld jnec», «Crenby», «CaBaHHay, «IlycTbiHI»,
«Tponmueckuii ecy.

O6opynoBanue: repdapun pacTeHUI pa3HBIX OMOMOB, KOJIJIEKIIUHU KUBOTHBIX.

Tema 11. YesnnoBek U OKpy Kamomas cpeaa

DKOJIOTUYECKHE KPHU3UCHl W WX MNpUuYMHBL. Bo3neiictBue uenoBeka Ha Ouocdepy.
3arps3HeHHe BO3AYIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne nmoussl. OXpaHa MOUYBEHHBIX pecypcoB. Mi3MeHeHue kiaumara.

AHTpONOreHHOE BO3JCHCTBME HA PACTUTENbHBIA W JKUBOTHBIM Mup. OxpaHa
PacTUTEIHHOI'0 U KUBOTHOIO MUpa. OCHOBHBIE TPUHILIUIIBI OXpaHbl TPUPoAbl. KpacHble KHUTH.
Oco6o0 oxpansembie npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIE MPUHIMIBI YCTOHYUBOTO Pa3BUTHs YelIOBEUYECTBA M NMPUPObL. PanuoHansHOe
[IPUPOJIONIOIB30BAaHUE U COXpPaHEHHE OMOJOruueckoro pasHooOpasus 3emuyn. OOuue
3aKOHOMEPHOCTH TJI00aIbHBIX 3KOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI0 KpH3Hca
U €r0 BEPOSITHBIE MOCIIEICTBHUS.

PazBuTe METOZOB MOHHUTOPMHIAa pa3BUTUS OMNACHBIX TEXHOTEHHBIX IIPOL[ECCOB.
Cucmemmnvie uccredosauus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuxke. buonocuueckoe paznoobpasue u ouopecypcuvl. Hayuonanonvle ungopmayuonuvie
cucmemsl, obecneyusaiowue O00CMyn K UHOOPMAYUU NO COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OcHOBbl IKOpeadbuIUmayuu IKoCUcmem u cnocooos 60pbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHbix 3KOCUCTNEM.

JdemoHcTpanuun

Tabmuubl W cxeMmbl: «3arps3HeHHe aTMocdepbl», «3arps3HeHHe TuaApocheps»,
«3arpszHeHue 1ouBb», «llapHukoBbil 3dQdexT», «Ocobo oxpaHseMble HPUPOIHBIE
TEPPUTOPUMY», « MOENN YIIPaBIsIEMOro MUPAY.

Ob6opynoBanue: ¢ororpaduu OoxpaHsIeMbIX pacTeHUH M SKMBOTHbIX KpacHoM KHUTH
Poccuiickoit ®enepannu, KpacHoi KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O BUOJIOI'MA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OO0YyYaroIMMHCS
MIporpamMmm CpeHero ooIiero oopazoBaHus: JUYHOCTHBIE, METANIPEAMETHbIE U NTPEIMETHBIE.

B crpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHMS MPOrPaMMBbl IO OMOJIOTHH BBIICICHBI
CIENYIOIME  COCTABIIONIME: OCO3HAHHE OOYYAIOIIMMHCS  POCCHICKOM  Tpa)KIaHCKOH
UJEHTUYHOCTH — TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOMNPENEICHHUIO,
Hanuyue momusayuu K OOydeHHIO0 OWOJIOTUH, YeleHanpaeieHHoe paszeumie BHYTPEHHHUX
yOSXKIEHUH JTMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPHYECKUX TPAIWIUI Pa3BUTHUS
OMOJIOTMUECKOr0 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb O0YYAIOUIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JI€ATEIbHOCTM  IIEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, MPHUCYIIUMU  CHCTEMeE
OMONOrMuecKoro  oOpa3oBaHUs, HaAIuuue  NPABOCO3HAHUS ~ DKOJIOTMUECKOW  KyJIbTYpBI,
CHOCOOHOCMU CMAa8UMb NN U CTPOUTD KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE PE3yIbTaTHl OCBOEHUS MPOrpPaMMbI IO OHMOJIOTUU JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCHUTATENLHOW AESITENbHOCTH B COOTBETCTBHHM C TPATUIMOHHBIMU POCCUNCKHUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKIMH U AyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHSATHIMU B
obIliecTBe IMpaBUIaMM U HOpPMaMH TMOBEIEHHS U CIHOCOOCTBYIOT IpoOlleccaM CaMOIIO3HAHMS,
CaMOBOCHHUTAHMSI U CAMOPA3BUTHUS, PA3BUTUS BHYTPEHHEH MO3ULUHU JIUYHOCTH, NATPUOTH3MA U
yBa)XEHUS K 3aKOHY U IPAaBONOPSAIKY, YEJIOBEKY TPyAa M CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
yBaXEHUs, OEpeXHOro  OTHOLIEHHS K  KYJIbTYPHOMY  HacleAMI0 UM TPaJAuLHIM
MHOT'OHaIMOHaIbHOro Hapoaa Poccuiickoil denepannu, Mpupoe U OKpyKaroIIe cpene.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS yuyeOHOro mpeamera «buonorus» JA0MKHbBI OTpaxaTh
TOTOBHOCTh U CITOCOOHOCTh O0YYalOUIMXCsS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIUEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTAllUH, IO3UTHUBHBIX BHYTPEHHHUX
yOSKIeHNH, COOTBETCTBYIOIIMX TPAAWLMUOHHBIM I[EHHOCTSAM POCCHICKOrO  OOIIEecCTBa,
paciIupeHre )KMU3HEHHOI'0 OIbITa U OIbITa JEATENbHOCTH B IPOLECCE PEaM3allud OCHOBHBIX
HaIlpaBJIEHUI BOCIUTATEIbHON J€ATEIbHOCTH, B TOM YHCIIE€ B YaCTH:

1) rpasKIaHCcKoOro BOCIUTAHMS :

cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MLIMM  OOydYarollerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00I11ecTBa;

OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX MpaB W OO0S3aHHOCTEW, YyBa)KEHHWE 3aKOHA U
IPaBONOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEILHOCTU MPU CO3AHUU YUEOHBIX MPOEKTOB,
pelieHuu Y4eOHBIX U O3HABATEeNbHBIX 33724, BHIMOTHEHUN OMOJOIHYECKUX IKCIEPUMEHTOB;

CHIOCOOHOCTh  OMpPENEsATh COOCTBEHHYIO TMIO3UIMIO IO OTHOIIEGHWUIO K SIBIICHUSM
COBPEMEHHOM )KM3HU U O0BSACHATH €€;

YMEHHME  y4YUThIBATH B  CBOMX JEHCTBUAX HEOOXOOUMOCTb  KOHCTPYKTUBHOI'O
B3aUMOJICWCTBUS JIIOJEH C pa3sHBIMU YOSKIEHUSAMH, KYJIbTYPHBIMU [IEHHOCTSIMH U COLMATIbHBIM
MIOJIO’KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIpOll€CCEé COBMECTHOTO BBIMOJIHEHHUS Y4YEOHBIX,
MIO3HABATEJIbHBIX M MCCIEAOBAaTEIbCKUX 3aJa4, YBAXXUTEJIBHOTO OTHOLIEHUS K MHEHUIO
OIITIIOHEHTOB TP 00CYKJICHUN CIIOPHBIX BOIIPOCOB OMOIOTMYECKOT0 COAEePIKAHNUS;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM 1€ATENBHOCTH;



2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

chOpPMHUPOBAHHOCTh POCCUIMCKOM TPakIaHCKON MACHTHYHOCTH, MATPUOTU3MA, YBAKECHHUS K
CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH niepen PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOi S13bIK M KYJIBTYpY, IPOLLIOE U HACTOAIEE MHOIOHAIIMOHAJIbHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K MPUPOAHOMY HACIEIUI0O U MaMSITHUKAM IPHPOJBI,
JocTKeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIEHMBATh BKJAJ POCCHUICKHUX YYEHBIX B CTAaHOBJEHHE U pPa3BUTHE
OHONIOrHH, TOHUMAaHUs 3HAYSHHS OMOJIOTUY B TTIO3HAHUH 3aKOHOB PP OJIbI, B )KH3HU YEJIOBEKA U
COBpPEMEHHOI'0 O0IIECTBa;

ujelHas yoex1EHHOCTb, FOTOBHOCTD K CIIYXEHHIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX IEHHOCTEH POCCUICKOrO Hapoa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO [TOBEICHHUS,;

CIOCOOHOCTh OLIEHHWBATh CHTYAaIlMI0 M IMPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYSCh
Ha MOpaJibHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIAJ]a B MOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILEHHWE K CBOUM pPOJIUTENSAM, CO3JAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O MPHUHATHS LIEHHOCTEH CEeMEMHON KM3HU B COOTBETCTBUM C TPAJAULMSIMHU HApPOJOB
Poccuu;

4) 3¢TeTHYEeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIOYasl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMaHKE 3MOI[MOHAJILHOT' O BO3/I€ICTBHS )KMBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPaKEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSIBITH
KauecTBa TBOPUECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHusi, (OPMHUPOBAHHUS  KYJbTYPbl  310POBbA U
IMOLHOHAJBHOIO 0JIATONOIYyYHs:

IIOHMMaHUE U peann3anus 310poBoro U 0ezonacHoro odpasa KU3HM (30pOBOE MUTAHUE,
COOJII0/IeHNE TUTUEHUYECKUX MPaBUI U HOPM, COAIAHCHPOBAHHBIN PEKUM 3aHSATHI U OTIBIXA,
peryisipuas ¢u3nueckas aKTUBHOCTb), OEpEXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOT O
OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY M TICUXUYECKOMY 370POBbIO;

MOHMMaHHE II€HHOCTH TMpaBUJ WHIMBUIYaJbHOIO U KOJUIEKTUBHOTO 0€30MacHOro
NOBE/ICHUS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHUE TOCTEACTBUNA W HENpPUSTUS BPEAHBIX MPUBHIUEK (YHOTpEOJIEHUS AalKOToJs,
HAapKOTHKOB, KYpEHHUS);

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTb K TPYZlY, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPYA0II00HE;

TOTOBHOCTb K aKTUBHOM /1€ TEIbHOCTH TEXHOJOIMUECKON U COL[MAIbHOM HANpaBIEHHOCTH,
CIOCOOHOCTh ~ MHMLIMMPOBATH, IJIAHUPOBATH M  CAMOCTOSITEIbHO — BBIOJHATH — TaKylo
NesITeNIbHOCTD;

MHTEpeC K pasziu4HbIM chepaMm NpodecCHOHATbHON eATEIbHOCTH, YMEHUE COBEpIIATh
OCO3HAaHHBIN BBIOOP OyIy1IeH Mpodeccuu U peaim30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K O0Opa3oBaHHMIO M caM00OOpa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HH;

7) 3K0JIOrMYECKOr0 BOCIIMTAHMSI:



HKOJIOTMYECKH 11€7ec000pa3Hoe OTHOILIEHHE K MPUPOJE KaK UCTOYHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHSI SKOJIOIMUYECKON KyJIbTYpBl: MPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYIKOB U OIIEHKH X BO3MOKHBIX ITOCIIEACTBUI JIJISl OKPYKAIOIIEN Cpebl;

0CO3HaHUE II100aIbHOI0 XapakTepa SKOJIOrMYECKUX Mpo0JieM U MyTel UX pelIeHus;

CIOCOOHOCTH HCIIOJIb30BAaTh MPHOOpETaeMble PH U3yYEeHUU OMOJIOTUN 3HAHUS U YMEHHUS
IpU pelIeHUH MpoOJieM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPUPOJONOJIb30BaHHUEM (COOIIOICHHE
IIpaBWJI NOBEAEHUS B IPHUPOJE, HANPABICHHBIX HAa COXpPAaHEHHE PABHOBECUS B JKOCHUCTEMaX,
OXpaHy BHUJI0B, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HENpPHUATUE JCHCTBUM, MPUHOCILIMX BPEI OKPYKAIOLIEW NPUPOIHOU cpene,
YMEHHE MPOrHO3UPOBATh HEOIATOMPUATHBIE SKOJOTMYECKUE IMOCIEACTBUS IPEANPUHUMAEMBIX
JEMCTBUI U IIPEIOTBPALIATh UX;

HaJIMYMe pPa3BUTOTO 3KOJOIMYECKOI'O MBIIIIEHUS, AKOJIOTMYECKOM KYJIbTYpbl, OIIBITA
JEATEIbHOCTH  JKOJIOTMYECKOM HAaIpaBIE€HHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCS HUMH B
II03HABATEJIbHOW, KOMMYHMKATUBHOM M COLMAJIBHOW IPAaKTUKE, T'OTOBHOCTH K YYacTHIO B
IIPAaKTUYECKON e TENIbHOCTH IKOJIOrMUYECKON HAlpaBIE€HHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

C(OPMHUPOBAHHOCTL MHMPOBO33PEHMsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTUA HAayKl M OOLIECTBEHHOM IpPAKTMKH, OCHOBAHHOTO Ha JuUajiore KyJbTyp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOEI0 MECTA B IMOJUKYJIbTYPHOM MUPE;

COBEPIIEHCTBOBAHUE S3bIKOBOM U YUTATENHCKOM KYJIBTYphl KaK CpeJCTBA B3aUMOJICHCTBUS
MEX]1y JIFOJbMU U IT03HAHUS MUDA;

MOHMMaHUE CHenuPUKN OMOJOTMM KaK HayKH, OCO3HaHMs €€ poilu B (POpMHUPOBAHHUU
paIoOHAIbHOI0 HAYYHOT'O MBIIIEHUS, CO3JaHUU LEJIOCTHOIO MPEICTaBIEHUS 00 OKpYKaIoLeM
MUpEe Kak O €IMHCTBE NPHPOJbI, YeJoBeKa U O0OlIecTBa, B TMO3HAHUM HIPUPOAHBIX
3aKOHOMEPHOCTEN U PELIEHUH ITPOOJIEM COXPAHEHUSI IPUPOJIHOTO PABHOBECHUS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJII COBPEMEHHOH LUBWINM3ALUU: O0ECIeUeHUs
HOBOTO YPOBHSI Pa3BUTHsI MEAMILMHBI, CO3aHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, COCOOHBIX
pelaTh pecypcHble MPoOIEMbl Pa3BUTHsI UEJIOBEUECTBA, TOMCKA MyTEH BBIXOJAa U3 IN100ATbHBIX
9KOJIOTHYECKUX MpoOJieM U oOecrieueHusl Iepexoja K yCTOHYMBOMY Pa3BUTHUIO, PallMOHAJIBH OMY
HCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJIy4YE€HUH OMOJIOTMYECKUX 3HAHUN B LENSAX MOBBIIIEHUS 00LIeH
KyJbTYpbI, €CTECTBEHHO-HAY4YHOM TI'DaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIHOHAJIbHOI
IpPaMOTHOCTH O0yuaroumxcs, GopMupyemMoi pu U3y4eHuu OuoJIoruuy;

IIOHMMAaHHE CYIIHOCTM METOJOB IIO3HAHMsS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH MCIIOJIb30BaTh IIOJydaeMble 3HAHMUSA JUIsl aHajdu3a U OOBSACHEHUS SBICHUH
OKPYXKAIOIIEro MUpPAa W IMPOUCXOMSIMX B HEM M3MEHEHHWH, yMEHHE JenaTh O00OCHOBaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAyyHBIX (DAaKTOB M HMEIOLIUXCS JaHHBIX C LENbI0 IOJTy4eHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIbHO MCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS JUISL pPELICHUS
po0JieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAayYHOW JEeSATeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEZIOBATENLCKYIO 1€ATeIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BAHMIO, K
aKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAHMM 10 OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATbBI

MerTamnpenMerHble pe3yJibTaTbl OCBOEHHUS yueOHOro mpeamera «buosorusp» BKIIOYAIOT:
3HayuMble i1 (OPMUPOBAHHUS MHUPOBO33PEHUS  OOYYAIOLIMXCS  MEXIAUCHUIIIMHAPHBIE
(MexnpeaMeTHbIe) OOIIeHayYHbIE TOHATHS, OTPAXKAIOIIUE IIOCTHOCTh HAYYHON KapTUHBI MHUpa
U crieliuprKy METOJIOB MMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPrus,
sIBJICHHE, TPOIleCC, cucTeMa, Hay4dHbIH (akT, MPUHLHUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIENOBaHUE, HAONIOIEHNE, U3MEPEHHE, SKCIEPUMEHT M JIpYrue); YHUBEPCAIbHBIE
yueOHbIe elcTBUA (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHBIE), 00ECHEUMBAIOLIME
¢dopmupoBanue (yHKIMOHAIBHOM T'PAMOTHOCTH M COLMATBHOM KOMIETCHIIMH OO0YYaroIIUuXCs;
CIIOCOOHOCTB o0yuaromuxcs HCI0JIb30BaTh OCBOEHHBIE MEXIUCIUIIIMHAPHBIE,
MHUPOBO33pEHUECKHE 3HAHMS U YyHHMBEpCajbHble Y4YeOHble ACHCTBUS B I103HABATEIbHOH MU
COLMAJIBHOM ITPAKTUKE.

B pesynbTare u3yueHuss OHOJOrMM Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUS Y
oOyuaromierocst 0yayT chopMHpPOBaHbI IO3HABaTE/IbHbIE YHHMBEpCaJlbHbIE yueOHble AeiCTBUS,
KOMMYHMKAaTUBHBIE YHHMBEpCallbHble YueOHbIE JEHCTBHs, pPETyJIATUBHBIE YHUBEpCaJIbHbIE
yueOHbI€ AEHCTBHSI, COBMECTHAS J€STEIbHOCTb.

MeranpeaMerHble pe3yiabTaThl OCBOEGHHUS IpPOrpaMMbl CpelHEro oduiero odpa3oBaHUs
JOJDKHBI OTpaXKaTh:

OBJajieHHe YHHBePCATbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHiCTBHUAMM:

1) 6a30oBbIe JJOTHYECKHE IeHCTBUS:

CaMoOCTOSITENIbHO (POpPMYIHpOBaTh M aKTyaJM3UpOBaTh MpoOJiieMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCMOJb30BaTh NPH OCBOCHHWU 3HAHUN MPUEMBI JIOTMYECKOTO MBILIUICHHUS (aHaju3a,
CHHTE3a, CpaBHEHMs, KJacCcHU(UKalUM, OOOOLICHUS), pPAaCKpPhIBaThb CMBICIT OHOJOTHYECKHX
MOHATUH (BBIAEIATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABINBATh CBS3U C APYTUMHU MOHATUAMU);

ONpenensaTh LEeNU JEATENbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPHUM HMX JIOCTHXKEHUS,
COOTHOCHUTH PE€3yJbTaThl IEATEIBHOCTH C IOCTABIEHHBIMU LIEJISIMH;

UCMOJb30BaTh OMOJIOTMYECKUE TMOHATUS AN OOBSICHEHMsI (PAKTOB U SBJICHUM KUBOU
IIPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCyX AeHHs (MHAYKTUBHbBIE, JEIYKTUBHBIE, 110 aHaJIOTHUHN),
BBISIBJISIT 3aKOHOMEPHOCTH U NPOTHBOPEUUs B paccMaTpUBAeMbIX SIBJICHUSX, (POPMYJIMPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEe/ICTBa JUIsl MPEACTABICHUS CYLIECTBEHHBIX CBs3€H U
OTHOULIEHUH B M3y4yaeMbIX OMOJOIMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHH pa3HOro poja,
BBISIBJIGHHBIX B Pa3JIMUHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIIEHUs IPOoOIeMbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepHAJIbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEILHOCTb, OLEHHBATb COOTBETCTBUE PE3YJbTAaTOB LIEJsM,
OLIEHUBATh PUCKU MOCIIEACTBUM NeATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH paboOTy B YCIOBUSX pEalbHOr0, BHUPTYaJbHOTO H
KOMOMHHUPOBAHHOT'O B3aUMO/IEH CTBUS

pa3BUBATh KPEATUBHOE MBIIICHHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENbCKHE TeHCTBHS:



BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHON JeATeIbHOCTH, HABBIKAMHU
paspenieHust mpodJieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHCKY METOJIOB
peLIeHNS TPAaKTUIECKHUX 3a/1a4, IPUMEHEHHUIO PAa3IMYHBIX METOOB ITO3HAHUS;

UCIIOJIb30BATh Ppa3jMYHbIE BUABI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNH, MPEOOPA30BAHNI0 U NMPUMEHECHHUIO B y4eOHBIX CHTYalUsX, B TOM YHCIE IpU
CO3JIaHMH YYEOHBIX M COLMAIBHBIX MIPOCKTOB;

(GopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJIeTh HAYIHOW TEPMHHOJIOTHEH, KITFOYEBBIMU
MOHATUSIMU U METOJAMH,

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIC 33a/la4Ml B 00pa30BATEIBbHOM ACSITENBHOCTH U
KU3HEHHBIX CHTYaIUsIX;

BBISIBJIATh NPHUYUHHO-CIICACTBCHHBIE CBSI3U W aKTyallM3UpOBaTh 3aJady, BBIIBUTATH
TUNOTE3y €€ pemeHus, HaXOAUTh AapryMEeHTBhl Ui JOKa3aTelbCTBAa CBOMX YTBEPXKIACHHUH,
3a]1aBaTh MapaMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJIyUEHHbIE B XOJI€ pEIIeHUs 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OI[EHKY HOBBIM CHTYaIUsIM, OLEHUBATh MPUOOPETEHHBIN OMBIT;

OCYIIECTBIIATH IIeJIEHANIPABIEHHBIH TOMUCK IMEepeHoca CPeAcTB U CIOcOO0OB AEHCTBUS B
npo¢eCCHOHATBHYIO CpPENy;

yMETh IEpPEHOCUTh 3HAHMS B TIO3HABATENFHYI0O U  IPAKTHUYECKYI0  00IacTu
KHU3HEICSITECITHHOCTH;

YMETh HHTETPHPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIACTEeH;

BBIIBUTATh HOBBIC WJEH, IpeNiaraTh OPUTHHAJBHBIC IMOIXOABl M PEIICHHS, CTaBHTh
poOJIeMBI U 3a7auH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ undgopmanueii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOUYHUKAX MHPOpMaluu (TeKcTe yuyeOHOro mocobwus,
HAyYHO-TIOMYJISIPHOM JIMTEepaType, OMOIOTHIECKIX CIOBAPSX M CIIPABOYHHUKAX, KOMITHIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAIM3MPOBATh HMH(MOPMALMIO DPA3IMYHBIX BUAOB U (GopMm
MIPE/ICTABIICHHUS, KPUTHYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPEUYHUBOCTD;

(bopMynmupoBaTh 3ampOChl U MPUMEHATH pa3IMYHBIE METOIbI NPH IOHCKE W O0TOOpe
Ouonornyeckoil nHMOpPMAaIHU, HEOOXOIUMOM JJIsl BHITIOJIHEHHS YUYeOHBIX 3a]1a4;

NpUOOPETATh OMBIT WCIOJIH30BAHUS HH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QoOpMy TMpencTaBleHUs OHOJIOrHYECKOM
uHdopmaruu (cxeMbl, rpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCMOJb30BaTh HAYUYHBIM $3bIK B KauecTBE cCpencTBa NHpu pabore ¢ OHUOIOrHYEcKOM
uHbopMaIel: TPUMEHATh XUMHUYecKue, (pu3nueckne U MaTeMaTHUeCKHE 3HAKU U CHMBOJIBI,
dbopmyibl, abOpeBUATYpy, HOMEHKJIATYpPy, HCIIOJIb30BaTh M IMPEeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA HATISITHOCTH;

BJAJCTh HaBBIKAMH pACIO3HABAaHUS W 3amUThl  HHpOpManmuu, WHPOPMAITMOHHON
0€e30I1acCHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMU 1€CTBUAMU

1) oO1meHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax KU3HHU, aKTUBHO YYacTBOBAThH B JIUAJIOTE
WIN JIUCKYCCHH IO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CY)KJICHHSI OTHOCHTENIHO BBIMOJHEHUS TMpeAsiaraeMoi 3a/ladyd, YYHUTHIBAaTh WHTEPECHl U
COTJIACOBAaHHOCTbH MO3UIMN APYTHX YYACTHUKOB JUAJIOTA HIIH M CKYCCHH);



pacno3HaBaTh HeBepOaJbHbIE CPENCTBA OOLICHUS, IMOHMMAaTh 3HAYEHHUE COLHUAIBHBIX
3HAKOB, PENOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYalUil, yMETh CMAr4aTh KOH(QIUKTHI U
BECTHU I1EPErOBOPHI;

BJIQJIETh PA3IMYHBIMM CHOCOOAMM OOILIEHHS M B3aUMOJEWUCTBHUSA, NOHUMATh HaMEpEHUS
JpPYTUX JIIOJIEeH, NPOSBISTh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(GbopMyITUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHMS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEACTB.

2) COBMECTHAs JIesITeJIbHOCTh:

MOHUMATh U MCIOJb30BATh NMPEHMYIIECTBA KOMAaHAHON M WHAMBHIYaJbHON pabOTHI MpH
penIeHnr OMOJIOTHYECKOl MpoOIeMBbl, 0OOCHOBBIBATE HEOOXOJMMOCTh NMTPUMEHEHHSI TPYTIIOBBIX
(bopM B3auMOIEHCTBYSI IPU PEIICHUU YUeOHOH 3a/1a4H;

BbIOMpAaTh TEMAaTUKY U METOAbl COBMECTHBIX AECHCTBUN C YYETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)0r0 4IEHA KOJJIEKTHBA;

IIPUHUMATh LE€JIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BBIBATH U KOOPAHMHHUPOBATH
JNEUCTBUA TO €€ NOCTUKEHHUIO: COCTABJIATH IUIAH JEHCTBUM, pacupelesTs Poiad C Y4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJA M KaXKAOr0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ybTatT
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE€ IIPOEKTHI, OLEHUBATH WJEU C ITO3MIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B pPA3JIMYHBIX CUTYyalMsX,
MIPOSIBIISITH TBOPUECTBO M BOOOpaskeHre, ObITh HHUIIMATHBHBIM.

Ogi1aieHHe YHUBEPCATbHBIMHA PEryJIATHBHBIMH AeHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHe 3HAHUS I BBIABIEGHHS NpoOjIeM M UX pEleHHs B
KU3HEHHBIX U y4EOHBIX CUTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYNKAaxX IO OTHOLIEHUIO K XUBOM IPUPOJE, CBOEMY 310POBBI0 U 3J10POBBIO
OKpPYXaloIlUX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh [1O3HABATEIbHYIO IESTEIbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBuTh U (opMynHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOW MAEATEIBHOCTH MU
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABIIATH IUIaH PELICHUs POOJIeMBbl C YU4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUI];

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH y4eOHOr O IpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOUTEHHH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh NIPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBIIEHUIO HIMPOKOW 3PYIUILIMU B Pa3HBIX 00JaCTAX
3HAaHWMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JAESITEIBHOCTb, OLCHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIISAM;



BJIaJI€Th HABBIKAMH [TO3HABATEIbHON pedieKCUN KaK OCO3HAHMS COBEPILAEMbIX AEHCTBUIL
U MBICIMTEJIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh NPUEMBI pediiekcun
JUIS OLIEHKH CUTYyalllH, BEIOOpa BEPHOI'O PEILICHUS;
YMEThb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U ApPT'YMEHTHI IPYTHUX IIPU aHAJIN3€E PE3YJIbTaTOB AEATEIbHOCTH;
3) npunsiTHe ceds M APYrux:
MPUHUMATh ce0s, TOHUMas CBOM HEJJOCTAaTKH U JTOCTOMHCTBA;
[IPUHUMATh MOTHUBBI U apPT'YMEHTHI IPYTHUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
IIpHU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OLINOKHU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MMO3ULIUU APYTOro YEI0BEKa.
HNPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pE3yabTaThl OCBOCHMS COJEp)KaHUsA yueOHoro npeamera «buonorus» Ha
yri1y0I€HHOM ypOBHE OpHEHTHPOBAHBI Ha oOecriedyeHne NpopuIbHOro 00yueHus: 00yJyaroIuxcs
Oouonmorny. OHM BKIIOYAIOT: cneuu@uueckue g OMOJOTMM HaydyHble 3HAHUS, YMEHUA U
CrIoCOObI JIEHCTBMM 110 OCBOGHHUIO, HMHTEPINpETallud M MpeoOpa3oBaHMIO 3HAHUN, BHJIBI
JEATeNbHOCTU IO TOJYYEHUIO HOBBIX 3HAHUM M UX NPUMEHEHHIO B pa3IM4YHbIX Y4eOHBIX, a
TaKXE B PEAJIbHBIX KU3HEHHBIX cuTyauusax. [IpenmerHele pe3yabTaTsl NPEACTAaBIEHBI 110 TOJaM
U3y4EHHUS.

[IpeameTtHble pe3yibTaThl OCBOEHHUS yueOHoro mnpenmera «buonorus» B 10 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OUOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHUPOBAaHNUU €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB MPUPONABI U
peleHuy npo0JieM palliOHAIBHOTO MPUPOAOIOJIB30BAHUS, O BKIIaJ1€ POCCUHCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOM OMOJIOTMYECKMX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJATalolHe
OMONOTrMYECKUEe TEPMUHBI M TOHATHS (KU3HB, KIIETKa, OpPraHu3M, MeTaboiaM3M, TOMeocTas,
CaMOperyJisilius, CaMOBOCIIPOU3BE/IEHUE, HACIIEICTBEHHOCTb, H3MEHUNBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierouHas teopust T. IlIBanna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HaclencTBeHHoctu T. Moprana), yuenus (H. U. BaBuioBa — o nieHTpax
MHOroo0pasusi U IPOUCXOXKIECHUS KYJIbTYPHBIX PACTE€HHUI), 3aKOHBI (€AuHOO0Opa3us IMOTOMKOB
IIEPBOI0 MOKOJIEHHUs, PaCIIENICHHs], YUCTOThl TaMEeT, HE3aBUCUMOro HacienoBanus I'. Mennens,
TOMOJIOTUYECKMX PSOB B HaclencTBeHHOW wu3MmeHunBocty H. M. BasunoBa), npuHIUIBI
(KOMITJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJaMM Hay4HOr'O MO3HAHMS, MUCIOIb3YEeMbIX B OMOJIOrMYECKUX
MCCIIEIOBAHUAX KHUBBIX O0BEKTOB (OIHUCAaHUE, U3MEPEHUE, HAOI0eHHE, SKCIIEPUMEHT);

YMEHME BBLACIATh CYLECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U 3YKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4MCie OaKTepuid, rpuOOB, pacTEeHHI,
KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB U CHCTEM OpPraHOB PAacTEHHi, )KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB  KU3HENEATEIbHOCTH, NPOTEKAIOUIMX B OpPraHU3Max pPacTeHUH, KUBOTHBIX U
YeoBeKa, OMOJOrHYeCKHUX MPOLIECCOB: 0OMEHA BelecTB (MeTabo3M), IpEeBpalleHNs YHEPTUH,
OpoXkeHusi, aBTOTPOPHOr0 U reTepoTpo(HOro THUIOB MUTaHUSA, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, Meil03a, raMeToreHesa, SMOpHoreHesa, MoCTIMOPUOHAILHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYATbHOTO pa3BUTHSA OpraHu3Ma (OHTOT€HEe3a), B3aUMOJEHCTBUS T€HOB, I'eTepo3uca,
HCKYCCTBEHHOT O 0TOODA;



YMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEXKIY OPraHOMJIAMHU KIETKH U UX (QYHKUIUAMHU,
CTpPOEHHEM KJIETOK Pa3HBbIX TKaHEH M UX (PYHKIUSAMU, MEXKAY OpraHaMHi U CUCTEMaMHU OPraHOB Y
pacTeHu#, >KMBOTHBIX M 4YeJIOBeKAa M WX (PYHKIUSAMHU, MEKIYy CHCTEMaMH OPraHoB M HUX
GYyHKIUAMHA, MEKIy JTarmaMud OOMEHa BEIIEeCTB, dTalaMU KJIETOYHOrO IUKJIA M KU3HEHHBIX
LUKJIOB OPraHM3MOB, 3TanaMd AMOPHOHAJIBHOIO pa3BUTUS, TEHOTUIIOM M (PEHOTUIIOM,
(deroTunoM u (hakTOpamMu cpeabl OOUTAHNUS;

YMEHUE BBISIBISITH OTJIMYUTEIbHBIE MPU3HAKU JKMBBIX CHCTEM, B TOM YMCIIE€ PAaCTCHH,
KUBOTHBIX U YEJIOBEKa;

YMEHME UCIIOIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJOrMUECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIsl JOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHUYECKUX T'PYIIIL,

yMEHHUE pellaTb OWOJOTMYECKHE 3aJauM, BBISBIATh NPUUYUHHO-CIICACTBEHHBIE CBS3U
MEXAY HCCIEeIyEMbIMH OHOJIOTMUECKUMH TMPOLIECCAMH U  SIBJICHHUSMH, JeJaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIOIHATH JaOOpaTopHble M MpakTHUYeckue paboThl, coOMIOAaTh MpaBHia IpU
paboTe ¢ yueOHBIM | JIA0OPAaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU CpEICTBAMHU,
bopMynupys 1eNb UCCAeI0BaHus, aHATM3UPOBATh MOJIyYEeHHBIE Pe3yIbTaThl U J1eJaTh BHIBOJIBI;

YMEHHE Y4acTBOBAaTh B yueOHO-MCCIEIOBATENbCKOM paboTe Mo OMOJOrHH, SKOJOTHU U
MEIUIMHEe, TPOBOAUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, W MYyOJUYHO MPENCTaBISATh
MOJTyYEHHbIE PE3YJIbTaThl HA YYEHUYECKUX KOH(PEepeHIUsX;

YMEHHME OLEHUBAaTh OSTHUYECKHE AacleKThl COBPEMEHHBIX HCCIENOBaHUNA B o0JacTu
OuoNoruM W MeIuUuHbl (KJIOHMPOBAHHME, HMCKYCCTBEHHOE OIUIOOTBOPEHHE, HANpaBICHHOE
M3MEHEHHE TeHOMa U CO3/IaHH€e TPAHCI'€HHBIX OPraHNU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oymymieil mpodeccroHaibHOM eI TETPHOCTH B
obnactu OGMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEITLCKOTO X035ICTBa, MUILEBOM
MPOMBIIUICHHOCTH, YTIyONATh IO3HABATENbHBI HHTEpPEC, HAIpPABICHHBI Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Npodeccud M TPONOJDKEHHE OHMOJIOrMYeckoro oOpa3oBaHHS B
OpraHU3aLMSIX CPEIHETO MPOPECCHOHANIBHOIO U BHICHIETO 00pa30BaHMSL.

IIpenmeTHbIE pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorusi» B 11 Kaacce
JOJDKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME ECTECTBEHHBIX HAyK, B
(GhopMUPOBAaHUN COBPEMEHHOW €CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B IMO3HAHUHM 3aKOHOB
HOPUPOIBI M PEIIEHUU SKOJOTHYECKHX MPOOJIEeM YeIOBEYEeCTBA, a TAKXKE B PEIICHUU BOIPOCOB
palMOHANBHOTO MPUPOJONOJIb30BaHUSA, U B (OPMUPOBAHUU IICHHOCTHOTO OTHOIIEHUS K
npupoje, OOIIEeCTBY, YEIOBEKY, O BKJIAJ€ POCCUHUCKUX U 3apyOeKHBIX YUYEHBIX-OMOIOrOB B
pa3BuTHE OUOJIOTUY;

YMEHHE BJAJIETh CUCTEMOW OMOJIOrMYECKUX 3HAHHM, KOTOpasl BKIIOYAET OMpPEAEICHUs U
MNOHMMAHHUE CYIIHOCTH OCHOBOIIOJIAralomMX OMOJOTMYECKMX TEPMHHOB M TOHATHI (BUZ,
sKkocucrema, Ouocdepa), Oumosornueckue teopun (dBomonmonHas Tteopus Y. JlapBuHa,
CHUHTEeTHUYECKasi Teopusi 3Bosronun), yueHus (A. H. CeBeproBa — 0 MyTSX W HampaBJICHUSX
ssomonnu, B.. BepHaackoro — o 6uocdepe), 3aKoHbI (reHeTnueckoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoxctea K. M. bapa), npaBuna (munumyma 1O. JIuGuxa,
AKOJIOTMYECKOM MU PAMUIBI SJHEPTUH ), TUTIOTE3 bl (THoTe3a «Mupa PHK» V. I'mnbepTa);

YMEHHUE BIJIaJIETh OCHOBHBIMH METOJAaMU HAyYHOTO IIO3HAHMS, HCHOJIb3YEMBIMH B
OMONIOTHYECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCAaHUE, H3MEpEeHHeE,



HaOJI0IeHHe, SKCIEPUMEHT), ClI0OcO0aMU BbISIBICHHUSI U OLICHKM aHTPOIOI'€HHBIX MU3MEHEHUH B
MIPUPOJIE;

YMEHHUE BBIIEISATH CYINICCTBEHHBIC IPH3HAKU: BHJOB, OHWOTEOIEHO30B, JKOCHCTEM H
o6uocdepbl, CTAOMIM3UPYIOIIEro, JBIKYIIETO M Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOopa,
JUTONATPHYECKOT0 M CHMITATPUIECKOTO BUA000PA30BAHUS, BIMSHUS ABMKYIIHX CHJI DBOJFOIIHH
Ha reHo(OH] MOMYJISAINH, TPUCIIOCOOTIEHHOCTH OPraHU3MOB K cpefe OOMTaHHs, YepeloBaHUS
HaIlpaBJICHUH 3BOIOINH, KPYTOBOPOTa BEIIECTB U MOTOKA SHEPIUU B 3KOCHUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEXKIY INPOLECCAMH SBOJIOLUH, IBIKYIIMMHU
CHJIAaMH AHTPOIIOT€HE3a, KOMIIOHEHTAMHU DPA3JIMYHBIX AKOCHUCTEM M TPHCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBIABIISITh OTIMYUTEIbHBIC TTPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOICHHOCTh BUIOB
K cperne oOuTaHMs, aOMOTUYECKUX U OMOTHYECKMX KOMIIOHEHTOB AIKOCHCTEM, B3aMMOCBS3EN
OpraHM3MOB B COOOIIECTBAX, AHTPOIIOT' €HHBIX U3MEHEHHUI B HKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCIO0Ib30BaTh COOTBETCTBYIOIINE APTyMEHThI, OMOJOrMYECKYI0 TEPMUHOJIOTUIO U
CUMBOJIUKY JUJISi J0Ka3aTelabCTBAa pPOACTBA OPraHU3MOB pa3HBIX CHUCTEMATUYECKUX TpyIIl,
B3aMMOCBSI3U OPraHU3MOB M Cpe/lbl OOMTaHUs, €JUHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTH
COXpaHEHUs MHOrooOpa3usi BHJOB M IKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBaHHs MPUPOIbI U
4eJI0BEYECTBA;

yMEHHUE pelaTh OMOJOrMYecKHe 3a/lauyd, BBIABIATH INPUYMHHO-CIIEACTBEHHBIE CBSI3U
MEXKIY HCCIEAYEMbIMH OHOJOTHYECKUMH IPOIECCAMU M SIBICHUSIMH, JeJlaTh BBIBOJABI W
MIPOTHO3BI HA OCHOBAHHH TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIIOJHATH Ja00OpaTOpHblEe U MpaKTUYecKue pabdoThl, cOoOM0NaTh MpaBuia MpU
paboTte ¢ yueOHBIM U J1TabopaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPSITH WX OKCIHCPUMEHTATBHBIMHA CpEICTBAMH,
bopMynupys 1eNb HCCIeI0BaHUs, AHATM3UPOBATh MOJIyYE€HHBIE PE3yJIbTaThl U J1€JaTh BHIBOJIBI;

yYMEHHUE y4YacTBOBaTh B y4eOHO-MCCIEIOBATEIbCKOM paboTe Mo OMOJOTHH, SKOJIOTHU U
MEIUIMHE, TPOBOJUMON Ha 0a3e HIKOJBbHBIX HAYYHBIX OOIIECTB, M MYOJMYHO MPEACTaBIATH
MOJTYYEeHHBIE PE3YNbTATHl HA YUEHHYECKUX KOH(EpEeHIX;

YMEHHUE OIICHWBATh THUIOTE3bl M TEOPHH O TPOMCXOXKICHUM >KU3HH, YEIOBEKa W
YeJIOBEYECKUX pPac, O MPHYMHAX, MOCIEACTBUSAX M CHOCO0AX IMPENOTBPALICHUS TI00aTIBHBIX
U3MeHeHul B 6nocdepe;

yYMEHHUE OCYLIECTBIISITh OCO3HAHHBII BBIOOD Oyayliel npodeccnoHaabHOM e TeIbHOCTH B
obnacTh  OMOJIOTMH, DKOJIOTMM, MPUPOIONOJIb30BAHUS, MEAMLHUHBL, OHMOTEXHOJIOIHH,
IICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOI'O XO3sHMCTBA, MUIIEBOH MPOMBIIUIEHHOCTH, YIIIyOJsTh
[IO3HABATENIbHBIII HMHTEpeC, HalpaBIEeHHbIH HAa OCO3HAHHBIH BBHIOOP COOTBETCTBYIOLIECH
npodeccu ¥ HPOAODKEHHE OMOJIOTMYECKOro o00pa3oBaHUS B OpraHU3aLUSAX CPEIHEro
po¢ecCHOHATIBHOIO U BhICIIEr0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM (undposbie)
Ne i/ Konrtpouabnbie | IIpakTHyeckue
NMPorpamMmabl Bcero oOpa3oBare/ibHbIE
padoThbI padoThbI pecypesI
1 buonorus kak Hayka
2 JKvBble cucTEeMBI U MX U3YUCHUE
3 buonorus kinetku 0.5
4 Xumudeckasi OpraHu3anus KISTKA 10
5 CrpoeHue U QYHKIIMHU KICTKU 8
6 OOMEH BeIIeCTB U MPEBPAICHUE YJHEPTHH B 9 1
KJIIETKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIETKe
8 JKu3HEHHBINA UK KIIETKU 6 1
9 Crpoenne u (pyHKIUU OPraHU3MOB 17 15
10 Pa3mHoO)eHHe 1 pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eHeTrKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
W3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHYMBOCTH 6 1
14 ['enernka uenoBeka 3 0.5
15 Cenekiysi OpraHu3MoB 4 1
16 buorexHomorus u cuHTETHYECKast OMOIOTUs 4
17 Pe3sepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
No 11/ HaumeHoBaHue pa3nenoB U TemM Konrponsnsre | Mpaxrusecke (uugposbie)
NMPorpamMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI pecypesI
1 3apokaeHre U Pa3BUTHE 3BOJIOIMOHHBIX 4
MpeACTaBICHUN B OHMOJIOTHH
MukposBoonus u e€ pe3yJbTaTbl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YIIbTATHI 6
4 [TponcxoxeHue 1 pa3BUTHE KU3HU HA 15 15
3emiie
) [IpoucxoxkaeHne yeoBeKa — aHTPOIOTreHe3 10 1
DKOJIOrusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHKW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
Opranu3Mmesl U cpea OOUTaHUs 15
DKOJIOTHSI BUOB M IO YJISIITHI 0.5
9 OKonorus coooUIecTB. DKOJOTNYECKHUE 12 05
CUCTEMBI
10 buocdepa — rmobanpHas sKocHUcTEMA
11 YenoBek U OKpyKaroIias cpeaa 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Nen/m | Tema ypoka Konrpoububie | IlpakTuyeckue Aara i popbie
Bceero U3ydYeHusi | oOpa3zoBarTeibHbIE
padoThI padoThbI
pecypchbl
1 buonorus kak KOMIJIEKCHast HAyKa U 1 1.09 bubmmoreka [JOK
KaK 4acTh COBPEMEHHOr0 00111ecTBa https://m.edso00.ru/7f41¢c292
. bu6mmoreka [JOK
2 JKvBbIe cucTeMBI U MX CBOMCTBA 1 4.09 httos://m.edsoo.ru/7f41c292
3 YpoBHEBasi OpraHu3aysi ;KMBbIX 1 509 bu6morexa [IOK
CUCTEM https://m.edso0.ru/7f41c292
4 Ucropust OTKpHITUS U U3YYEHUS 1 8.09 bubmorexa [{OK
KieTku. Knerounas reopus https://m.edsoo.ru/7f41¢c292
MeTo1bl MOJIEKYJIIPHON U KJIIETOYHOU
o6uonoruu. [lpakTueckas padora
5 «M3ydyeHne MeTo0B KJIETOUHON 1 05 11.09 bu6moteka [IOK
ouosnoruu (xpomaTtorpadusi, https://m.edso00.ru/7f41¢c292
anekTpodopes, nuddepeHuaabHOe
neHtpudyrupoanue, [111P)»
. bu6moreka [JOK
6 XUMHUUYECKHI COCTAB KIETKU 1 12.09 https://m.edsoo.ru/7f41c292
7 MuHepallbHBbIE BEIECTBA KIIETKH, HX 1 15.09 bu6mmoreka [TOK
Ouosornyeckas poJib https://m.edsoo0.ru/7f41c292
Oprannyeckue BeuecTBa KIETKH —
oenku. JJabopaTopHas pabora bu6morexa [IOK
8 1 0.5 18.09
«O0Hapy-xeHHne 0eJIKOB ¢ MOMOIIbIO https://m.edsoo.ru/7f41¢c292
KayeCTBEHHBIX PEAKIUI)
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«I/I3yquHe JABHXXCHUS LIUTOIIJIa3MBI B
PaCTUTCIIbHBIX KJICTKAX»

CaoticTBa, Kiaccupukanusi U QyHKIIHH bubmmorexa [IOK

9 19.09
OenkoB https://m.edso0.ru/7f41c292
Opranuyeckre BelecTBa KIETKH — bu6mmoreka [IOK

10 22.09
YIJIEBOIBI https://m.edsoo.ru/7f41c292
Oprannueckue BeecTBa KIeTKH — bubmmorexa [{OK

11 25.09
JIMIABI https://m.edsoo.ru/7f41c292
Hyxneunnossie kucnotel. JITHK u PHK.

12 JlabGopaTopHas pabora «lccnenoBanue 05 26.09 bu6motexa [IOK
HYKJIEMHOBBIX KHCJIOT, BBIJIEJICHHBIX U3 ' ' https://m.edsoo.ru/7f41c292
KJIETOK Pa3JMYHbIX OPraHU3MOB)»

13 Crpoenune u pyunkuun ATO. [Ipyrue 2909 bubmmorexa [IOK
uykieosuarpudocharter (HTD) ' https://m.edso0.ru/7f41¢c292
CexkBenuposanue JJHK. MeTtoabl

14 FGHOMI/IKII; T aHCKI[I/IHTOMI/IKI/IH 2.10 bubmmorexa [JOK

> TPAHCKP ’ ' https://m.edsoo.ru/7f41c292
MIPOTEOMUKHU
. bu6moreka [TOK

15 Metozst cTpyKTypHOi GrosoruH 3.10 https://m.edso00.ru/7f41c292

16 Tuns! knerok. [IpokapuoTnueckas 6.10 bu6mmoteka [IOK
KJIETKa ' https://m.edsoo.ru/7f41c292
CtpoeHne 3yKapuOTHUECKON KIIETKH. Eub 10K

noImoTeKa

17 IT 0 nu 0.5 09.10

anKTquCKaﬂ pa f) Ta «syaerme https://m.edsoo.ru/7f41¢c292
CBOWCTB KJIETOYHOW MEMOPAHBI»

18 IToBepXHOCTHBIN anmapat KJIeTKH 10.10 E;:E;/P/I;Teeg:oggﬁ £416202
OnHomeMOpaHHbIE OPraHOUAbI

19 kierku. [IpakTudeckas pabora 05 13.10 bubmmorexa [{OK

https://m.edsoo.ru/7f41c292
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HOJ’IyaBTOHOMHBIG OpraHon bl KJICTKH:
MHUTOXOHAPHUHU, ITJTACTHUABI.

Bbub6morexa IIOK

20 JlaboparopHas pabota «ccnenoBanue 0.5 16.10 https://m.edsoo.ru/7fA1c292
M1a3MOJIH3a U JeIUIa3MOoIn3a B
PAaCTUTEIIBHBIX KIETKAX)
but6moreka [JOK
21 HememOpaHHbIe OpraHOUAbI KJIETKU 17.10 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
22 CTpoettie it pyHKLHI Apa 20.10 https://m.edso0.ru/7f41c292
CpaBHUTEIbHAS XapaKTEPUCTUKA
93 KJIETOK dykKapuoT. JlabopaTopHas 05 2310 bubmmorexa [IOK
pabota «M3ydeHne cTpoeHus KIETOK https://m.edsoo.ru/7f41c292
Pa3IMYHBIX OPraHU3MOB»
AccuMWIALUS U AUCCUMUIISIUST —
JIBE CTOPOHBI MeTabonu3ma. Turbl
24 oOMeHa BeriecTB. JlabopaTopHas 24.10 bubmumoreka [IOK
pabota «3yueHne KaTaaIuTHIECKOM https://m.edso0.ru/7f41c292
aKTUBHOCTHU (DEPMEHTOB (Ha IpUMeEpE
aMuJIa3bl UM KaTalia3bl)»
DepMEHTATUBHBIN XapaKTeP PEaKIUid
KJIETOYHOT0 MeTabonu3ma.
JlabGopaTopHas pabora «M3yueHue bu6moteka [IOK
25 0.5 27.10
(hepMEHTATUBHOTO PACIICTIIICHUS https://m.edsoo.ru/7f41c292
IepoKCcUaa BOAOPOJA B PACTUTEIBHBIX
Y )KHBOTHBIX KJIETKaX)»
benku-akTBaTOPHI U OCIIKH- bu6moteka [IOK
26 07.11
WHTHOUTOPBI https://m.edsoo.ru/7f41¢c292
27 ABTOTpOGHBIN TUIT 0OMEHA BEIECTB 10.11
28 dorocuHTE3 13.11
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XemocunTtes. JJabopaTopnas pabota

bu6mmoreka LIOK
29 «CpaBHeHHe poreccoB (poToCHHTE3a 0.5 14.11 https://m.e dsoIO_Fru 17§416292
U XEMOCHHTE32»
AHa’poOHBIE OpraHu3Mbl. Busl
30 opoxenusi. JlabopatopHas pabota 1711 bubmmorexa [{OK
«CpaBHEHHUE TIPOIIECCOB OPOKEHUS U https://m.edso00.ru/7f41¢c292
JIBIXQHHSDY
AdpOoOHbBIE OPraHU3MBbI. DTaIlbl bubmotexa IIOK
31 20.11
SHEPreTUYeCcKoro ooMeHa https://m.edsoo.ru/7f41c292
DHeprusi MeMOpaHHOT 0 TpaJreHTa
32 npotoHoB. Cunre3 AT®: pabota 21.11 bubmiorexa [JOK
. https://m.edso0.ru/7f41c292
npoToHHOU AT®-cuHTa3bI
Bbub6morexa IIOK
33 Peakuuu MaTpuyHOTO CHHTE32 24.11 httos://m.edsoo.ru/7f41c292
34 TpaHCKpUNIMS — MaTPUYHBIM CHHTE3 2711 bu6mmoreka [IOK
PHK https://m.edso0.ru/7f41¢c292
N bubmumoreka [IOK
35 Tpasemiuts i e€ STt 28.11 https://m.edso0.ru/7f41c292
36 Koauposanune amuHokucnor. Ponb 01.12 bu6moteka [IOK
pubocoM B OMOCHHTE3e Oeika https://m.edsoo.ru/7f41¢c292
37 Opranu3anus reHoMa y mpoKapuoT U 412 bubmmorexa [IOK
JYKapHuoT https://m.edsoo.ru/7f41c292
38 MonekynsipHble MEXaHU3MBbI 512 bu6motexa [IOK
AKCIIPECCUU TE€HOB Yy AYKapUOT https://m.edso00.ru/7f41¢c292
Bupycbl — BHEKJIeTOUHBIE (OPMBI
39 JKU3HHU M 00JIUTaTHBIC ITAPa3HTHI. 05 8.12 bubmmorexa [{OK

[TpakTuueckas pabota «Coznanue
MOJIEeNIU BUPYCa»

https://m.edsoo.ru/7f41c292
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BupycHsle 3a0051eBaHMs YeIOBEKA,

Bbub6morexa IIOK

40 11.12
JKUBOTHBIX, PACTCHHI https://m.edsoo.ru/7f41¢c292
41 Hanorexnomoruu B OMOJIOTHH U 12.12 bu6mmoreka [JOK
MEIUIHE ' https://m.edsoo.ru/7f41c292
. bubmumoreka [IOK
42 JKHSHCHHBIH [HIT KICTKR 15.12 https://m.edso0.ru/7f41c292
. bubmmoreka [{OK
4 M HK 18.12
3 ATPINHbIIL ciiTes /] 8 https://m.edso00.ru/7f41¢c292
X . JIab 0
4 | lsyseme xpowocon na rorossx | 05 | 101z | PubmoreIOK
Y P ' ' https://m.edsoo.ru/7f41¢c292
MHUKpOIpernapaTax»
bu6moreka IIOK
45 — 22.12
Jlenetine KICTKH — MUTO3 https://m.edsoo.ru/7f41¢c292
Tuns! kietok. Kapuokunes u
okuHe3. JJabopaTopHas paboTta
46 22126;}1: eHHE MIfToT3ap;I I:JII:TKB.);F 0.5 25.12 bubmorexa HOK
A ' ' https://m.eds00.ru/7f41¢292
KOHYHMKA KOPEIIKa JTyKa (Ha TOTOBBIX
MUKpoIIpernapaTax)»
but6moreka [JOK
47 P 26.12
CT YAV KUSHEHHOTO THICTA KIICTOK https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
48 O 29.12
DLAHMIM KK SARHOS neitoe https://m.edsoo0.ru/7f41¢c292
49 Tkanu pacrenuit. Jlaboparopuas 05 09.01 bubmmorexa [IOK
pabota «M3ydeHne TKaHel pacTeHU» ' ' https://m.edsoo.ru/7f41c292
TkaHM KUBOTHBIX U YEJIOBEKA. Euts 10K
noImoTeKa
50 Ha60p“aTopHasI pabota «3yuenue 0.5 12.01 https://m.edsoo.ru/7fA1c292
TKaHEH JKUBOTHBIX)
o1 Opransl. CucteMbl OpraHoB. 0.5 15.01 bu6morexa [IOK
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JlabopaTopnas pabora «3yueHue
OpraHoOB I[BETKOBOT'O PACTCHUSD)

https://m.edsoo.ru/7f41c292

but6moreka [JOK
2 16.01
> Oriopa Teita OpraHH3MoB 6.0 https://m.edso00.ru/7f41¢c292
but6mmoreka [JOK
53 JBHDKCHHE OPraHH3MOB 19.01 https://m.edsoo0.ru/7f41¢c292
but6moreka [JOK
>4 InTanue oprasHsMOoB 2201 https://m.edso0.ru/7f41c292
55 ITuTaHue NO3BOHOYHBIX )KUBOTHBIX. 23.01 bubmmoreka [IOK
[TumeBapuTenbHas cucTeMa 4ejaoBeKa ' https://m.edso00.ru/7f41¢c292
bu6moreka IIOK
26.01
56 JBIXaHHE OPraHH3MOB 6.0 https://m.edsoo.ru/7f41c292
JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX U bubmumoreka [IOK
57 29.01
YesoBeKa https://m.edsoo.ru/7f41c292
bu6moreka [JOK
58 TpaHcoOpT BEUIECTB y OPraHU3MOB 30.01 httos://m.edsoo.ru/7f41c292
59 KpoBeHocHas cucteMa mo3BOHOYHBIX 02.02 bu6mmoreka [IOK
JKHBOTHBIX U YeJIOBEKa ' https://m.edsoo.ru/7f41¢292
bu6moreka [JOK
60 Beueneiiie y opranusmos 05.02 https://m.edso0.ru/7f41c292
but6mmoreka [JOK
61 3aiuTa y OprauH3MOo 06.02 https://m.edsoo.ru/7f41c292
bub6mmoreka [JOK
62 14 09.02
MMYHHas CHCTEMa HEnopeka https://m.edsoo.ru/7f41c292
PazgpaxkxumocTs u perynianus y bubmmorexa [{OK
63 12.02
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
64 I'ymopainbHas perynsuus u 13.02 bu6morexa [IOK

OHAOKPHHHAA CUCTEMA )KUBOTHLIX U

https://m.edsoo.ru/7f41c292
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YCJIOBCKA

bubmumoreka [IOK

65 @DopMBbl pa3MHOKEHHSI OPraHU3MOB 16.02 https://m.edsoo.ru/7f41c292

but6mmoreka [JOK

06 Honooe pasrosierine 19.02 https://m.edsoo.ru/7f41c292

. bubmmoreka [{OK

o7 Meitos 20.02 https://m.edso00.ru/7f41¢c292
['amerorene3. OOpa3zoBaHue U
pa3BUTHUE MOJOBBIX KIETOK. BuGmorexa LIOK

68 JlabGopaTopHas pabora «3ydenue 0.5 26.02 httos://m.edsoo.ru/7f41c292
CTPOCHHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

69 WNHauBuayansHOE pa3BUTHE 2702 bu6mmorexa LIOK
OpPraHU3MOB — OHTOTEHE3 https://m.edsoo.ru/7f41¢c292
3akJaJKa OpraHoB M TKaHEH U3 bu6morexa [IOK

70 01.03
3apO/JIBIIIEBHIX JTUCTKOB https://m.edsoo.ru/7f41c292
PocT u pa3BUTHE KUBOTHBIX.

71 JlaGopaTopHas pabota «BrIsiBieHUE 05 04.03 bubmmoreka [JOK
MIPU3HAKOB CXOJICTBA 3apOJIbIIIECH https://m.edso0.ru/7f41c292
MTO3BOHOYHBIX JKUBOTHBIX)

PasMHOXeHHEe U pa3BUTHE PaCTEHUN.

79 JlabopaTopnas pabora «CTpoeHue 05 05.03 bubmmorexa [IOK
OpraHoOB Pa3MHOKEHHUS BbICIIUX https://m.edso00.ru/7f41¢c292
pacTeHui»

73 Hcropus cTaHOBIEHUS U PA3BUTHSA 11.03 bu6mmorexa LIOK
IeHEeTUKU KaK HayKu https://m.edsoo.ru/7f41¢c292

74 OCHOBHBIE ITOHATHS U CUMBOJIBI 05 12.03 bubmmoreka [IOK

reHetuku. JlabopaTopHas paborta

https://m.edsoo.ru/7f41c292
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«Ipo3oduna kak 00bEKT
T'€HECTHYCCKUX HCCHGHOB&HHﬁ))

3aKOHOMEPHOCTH HACJIET0OBaHUS
npu3HaKkoB. MOHOrHOpHIHOE

ckpemuBanue. [Ipaktuueckas pabora

but6moreka [JOK

7 "U3ydeHne pe3ysbTaToB 05 15.03 https://m.eds00.ru/7f41¢c292
MOHOTHOPUTHOTO CKPEITUBAHUS Y
npo30duitbr"

76 [MuTonoruueckre OCHOBBI 18.03 bu6mmoreka [JOK
MOHOTHOPUTHOTO CKPELIUBAHUS https://m.edsoo.ru/7f41¢c292

77 AHanu3upyrolee CKpeluBaHue. 1903 bu6motexa [IOK
Henonnoe nomuHupoBanue https://m.edsoo.ru/7f41c292
JuruOpuHoe cKpelrBaHue.

78 [TpaxkTnueckas padota «M3yuenue 05 2203 bu6mmoreka LIOK
Pe3yIbTaTOB TUTUOPUTHOTO https://m.edso00.ru/7f41¢c292
CKpEeUIMBaHusl y AP030(QHITBI»

79 [{utonoruueckue OCHOBBI 01.04 bubmumoreka [IOK
JUTHOPHUIHOTO CKpELIMBaHUS https://m.edsoo.ru/7f41c292

80 CuernieHHOE HaclIeOBaHUE 02.04 bubmmoreka [JOK
IIPU3HAKOB https://m.edso0.ru/7f41c292

81 XpoMocoMHas Teopus 05.04 bubmmorexa [IOK
HAaCJIE€ICTBEHHOCTH https://m.edsoo.ru/7f41c292

bu6moreka IIOK

82 Perteritka o 08.04 https://m.edso0.ru/7f41c292

bubmumoreka [IOK

83 I'eHOTHII KaK LIEJ0OCTHASA CUCTEMA 09.04 httns://m.edsoo.ru/7f41c292

84 I'eneTnyecKuil KOHTPOJIb Pa3BUTHUS 12.04 bubmmorexa [JOK

paCTeHHﬁ, JKHNBOTHBIX M YCIIOBCKa

https://m.edsoo.ru/7f41c292
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W3MeHuYnBOCTh IPU3HAKOB. Bubl bu6muoreka [IOK
85 15.04
W3MEHUHUBOCTH https://m.edsoo.ru/7f41¢c292
but6moreka [JOK
86 M 16.04
OAH PHKALIHOHHAS H3MCH{HBOCTE https://m.edso0.ru/7f41c292
BapuanmonHslii psii 1 BaprualoHHast
KkpuBas. JJaboparopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEH bu6moTteka [JOK
87 . 0.5 19.04
MOAU(PHUKALUOHHON N3MEHUYHUBOCTH. https://m.edsoo.ru/7f41¢c292
[TocTpoeHune BapralimOHHOTO psia U
BAPUALIMOHHOW KPUBOI)
I'eHoTunuuyeckas N3MEHYUBOCTbD. bubmumoreka [IOK
88 22.04
KoMOuHaTuBHAsI U3MEHYUBOCTh https://m.edso00.ru/7f41¢c292
MyTanroHHast U3MEHYUBOCTb.
[TpakTuyeckas pabora «MyTtanuu y bubmorexa [{OK
89 0.5 23.04
Ipo30( Bl (Ha TOTOBBIX https://m.edsoo.ru/7f41¢c292
MHUKpOIMpenaparax)»
3aKOHOMEPHOCTH MY TAIl[MOHHOT'O
90 npoirecca. DMUTCHETHKA | 26.04 bubmorexa HOK
pofieced. ' https://m.eds00.ru/7f41¢c292
SIUTEHOMHUKA
I'eneruka genoBeka. [IpakTuueckas Bu6 10K
noOIMoTEKA
91 0 C 0.5 27.04
pabota « och ABJICHAC 1 AHATHS https://m.edsoo.ru/7f41¢c292
POZIOCIIOBHOM »
but6moreka [JOK
92 M i 03.05
CTOAR MEHIIMHCION FEHETHIA https://m.edsoo.ru/7f41c292
3HaYeHNE METUIIMHCKON 'eHETUKH B
93 MPEIOTBPAIIICHUH | JICUCHUN 03.05 Bu6mmorexa [IOK
peAoTEpal . ' https://m.edso0.ru/7f41c292
TCHETHYCCKUX 3200 I€BaHUI YEIIOBEKa
94 OCHOBHBIC ITOHATHUS CCITCKIHH. 0.5 06.05 buomorexa [TOK

https://m.edsoo.ru/7f41c292
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JlabopaTopnas pabora «3yueHue
COPTOB KYJbTYPHBIX PACTEHUN U
mopoa JOMAaIIHU X JKMUBOTHBIX)

MeTozbl CeNneKIIMOHHONW paboTHl.

bu6mmoreka [JOK
i 1 . 7.
95 JlabGopaTopnas pabota « 3y:1eHHe 0.5 07.05 httos://m.edsoo.ru/7f41c292
METOJIOB CEJICKI[UU PACTCHHIN»
OCTIDKE CelIeK ACTCHUI
96 iHBT)I’iHHI){(H;I_[ aJIIcTI/ILI[{T;IKI;ﬁ T:«,lgl(/)lfayI 1 13.05 bubmorexa [IOK
P . P ' https://m.edso00.ru/7f41c292
«IIpuBHBKa pacTCHUIN»
CoxpaHeHue, u3y4eHue u
bu6mmoreka [JOK
97 HCIIOJIb30BAaHHUE T€HETHYECKUX 1 14.05
https://m.edsoo.ru/7f41¢292
pecypcoB
buorexHonorus kak Hayka U OTpaciib
98 npousBozcTea. [Ipaktuueckas pabora 1 05 17.05 bu6mmoreka LIOK
«3yueHnne 0ObEKTOB https://m.edsoo.ru/7f41¢c292
OMOTEXH OJIOT U
OcCHOBHBIE HAITPABJICHUS bu6morexa [IOK
99 . 1 20.05
CHUHTETHYECKON OMOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6moreka [JOK
100 X 1 21.05
POMOCOMHAS M TEHHA HIKCHEPHA https://m.edsoo.ru/7f41¢c292
but6mmoreka [JOK
101 M S 1 24.05
CAMIIHCKHE DHOTEXHOTOTIH https://m.edsoo.ru/7f41¢c292
Pesepsubii ypok. [IoBTOpenue, bubmotexa LIOK
102 . 1 24.05
000011IeH1Ee, CHCTEMATH3AIIHS 3HAHUI https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO HACOB I10 102 135
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11 KJIACC

KosnuecrBo yacos JIEKTPOHHbIE
Ne Hdara uu(ppoBbIE
n/n Tema ypoxa Bceero Konrpobrbie | Hparririeckue u3ydeHusi | oOpa3zoBarTeibHbIE
padoThI padoThI pecypesI
1 OBomonnoHHas Teopust U. Jlapsuna 1
5 JBMKyIye CrJibl SBOJIIOLMHU BUIOB 110 Y. 1
HapBuny
3 Bbopb0a 3a cymiecTBoBaHME, €CTECTBEHHBIH 1
Y UICKYCCTBEHHBIN 0TOOD
4 DOopMHUPOBAHUE CUHTETUYECKON TEOPUU 1
HBOJIIOLIUU
5 DraIbl 3BOJIIOLIMOHHOI0 Ipoliecca: 1
MUKPO3BOJIIOLMS 1 MAKPOIBOIIOIIHS
6 [Tonynauus — sneMeHTapHasi eTuHUIA 1
ABOJIIOLIUU
3aKOH r€HEeTU4EeCKOro paBHOBeCHs [T k.
7 Xapau, B. BaitnGepra. JlabopatopHast 1 05
paboTa «BpIsiBIEHHE U3MEHYUBOCTH Y '
ocobeli OTHOTO BUAA»
8 DneMeHTapHbIe (PAKTOPHI IBOJIFOIII 1
9 DddexTt ocHOBaTes. DPdeKT 1
OyTBLIIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3000uu MOy JIALAN: 1
reorpaduieckas, Onosornaeckas
11 EcTtecTBeHHBIN 0TOOp — HaNpaBIISIONIMMA 1
(bakTop IBOIOLUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOIIOIUH.
JlabopaTopnas pabora «3yueHue
apoMop(030B ¥ UIUOAAANITAIINH Y
paCTeHI/Iﬁ " ) KUBOTHBIX)»

0.5

14

[Tpumepsl mpucnoco0aeHui y OpraHu3MOB:

Mopdororuyeckue, PU3noIOru4ecKue,
OMOXMMHYECKHE, IIOBEACHY ECKHC.
JlaGoparopHas padorta «IIpucnocobsenus
OpPraHKU3MOB U UX OTHOCHUTEJIbHAS
1eI1eCO00Pa3HOCTHY

0.5

15

Bun, ero xputrepuu u CTpyKTypa.
JlaGopaTopHas pabora «CpaBHEHHE BUI0B
10 MOP(OITOrHIEeCKOMY KPUTEPUIO)

0.5

16

CrpykTypa BHIa

17

BunoobpazoBaHue kak pe3ynbTaT
MHUKPOIBOJTIOIIUN

18

CBs3b MHKPOSBOJIOLIUHA U SITUACMHOJIOTUU

19

MaKpO3BOJ'II-OHI/IH. ITaneoHToMOrNYECKUE
MCTOAbI U3YUYCHUS 3BOJIIOLIMU

20

buoreorpadguueckue MeToabl U3ydeHUs
ABOJIIOLIUU

21

OMOpHOIOrHYecKre U CPaBHUTEIBHO-
MOP(HOIIOTUYECKUE METOABI U3yUEHUS
ABOJIOLIMHU

22

MonekynspHO-TeHETHYECKuE,
OMOXMMHUYECKHE U MAaTEMaTUYECKHE




MCTOAbI U3YYCHUA 3BOJIIOLIUA

23 OO01Ke 3aKOHOMEPHOCTH IBOJTFOIUN

24 AnantuBHas paauanus. HepaBHOMepHOCTH
TEMIIOB HBOJIOIUHU

95 Hay4nple THIIOTE3BI TPOUCX 0K ICHUS
KU3HU Ha 3emJie

26 JloHay4yHble MPEACTABICHUS O 3apOXKICHUI
KU3HU

97 OCHOBHBIE 3Tallbl HEOPraHUYECKOM
ABOJIIOIIUHU

28 ['mmoTe3bl 3apoXkKIEHUS KUZHU
Ucropus 3eMnu 1 METOJIbI €€ N3ydeHHUSI.

29 JlaGopaTopHas pabora «M3yueHue u 05
OMMCAHNE UCKOMAEMBbIX OCTATKOB APEBHUX '
OpPraHU3MOB»

30 HauanbHble 3Tansl opraHnyecKon
IBOJTIOIIUHT

31 OBOIONUS 3YKapHOT
OCHOBHBIE 3TaITbl YBOJIIOITUU

39 pactutenbHOro Mupa. Ilpaktuueckas 05
pabora «M3ydeHune ocobeHHOCTEH '
CTPOEHUS PACTEHUH Pa3HBIX OTIEIIOBY»

33 OCHOBHBIE 3TaIlbl IBOJIIOIUU )KUBOTHOT'O
Mupa
OBomonus )KUBOTHBIX. [IpakTHueckas

34 pabota «M3ydenne ocobeHHOCTEH 0.5
CTPOEHUSI TT03BOHOYHBIX KHBOTHBIX )

35 Pa3BuTue xu3HU Ha 3emie 1o 3paM U




nepuoamM

MaccoBrie BbIMHPAHUA — SKOJOIHYCCKUC

36 KPHU3HUCHI TTPOIIIIOTO

37 CoBpeMEeHHBII 3K0JIOrMYeCKU KPU3HC, ET0
0COOEHHOCTH

38 CoBpeMeHHasi CHCTeMa OPraHUYeCKOTro
MIPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUYECCKHE TPYIIIIBI
OpPraHu3MOB

40 AHTpPOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3Butue npencraBieHni o
MIPOMCXOXKJICHUH YeTIOBeKa
Mecto yenoBeka B cucTeMe
opranuyeckoro mupa. Jlaboparopnas

42 pabora «/3yuenune ocobeHHOCTEH 0.5
CTPOCHHUS CKelleTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOX 0K ICHHEM»

43 JIBroKyIMe Cuibl aHTPOIIOreHe3a

44 CooTtHolieHrue OMOOTUYECKUX U
COIMAJILHBIX (PAaKTOPOB B aHTPOIIOT CHE3E

45 OCHOBHBbIE CTaIUU AaHTPOIIOT€HEe3a

46 [TaneoreneTnka u majieoreHoOMHKa

47 DBOJIIOLMSI COBPEMEHHOI'O YEJIOBEKA
UYenoseueckue packl. [Ipaktudeckas

48 pabota «3ydeHre 3K0IOrHIEeCKIX 0.5
aJlanTanuii 4eJoBeKa

49 MeX I CITUTUTMHAPHBIE METOIBI

AHTPOIOJIOTUU




50 3apokIeHHE U Pa3BUTHE DKOJIOTHHU 1
MeTtonb! 3kosioruu. JlaboparopHas pabora

51 «M3ydeHne MeTo0B 3KOJIOTHYECKUX 1 0.5
WCCIIEIOBAHUI»

59 3HayeHHE SKOJIOTNYECKUX 3HAHUN JITIs1 1
YeJIoBeKa

53 Okonorudeckue GpakTopsl 1
Abuornueckue Gaktopsl. CBET Kak

54 sKoJiorndeckuit gpaxrop. JlabopatopHas 1 05
paboTta «BpIsiBIeHHE TpUCTIOCOOIEHUI '
OpPraHU3MOB K BIIMSTHHIO CBETa»
Abuornueckue Gaktopsl. TemmepaTtypa
KaK 9KOJIOrHuecKuid haktop.

55 JlaGopaTopHast pabora «BpisiBIieHHE 1 05
MPUCIIOCOOJIEHUH OPraHU3MOB K BIHUSHUIO
TEMIIEPATYpPhD)
Abuornueckue GpakTopsl. BiaxxHOCTh Kak

56 sKkonorunyeckuit pakrop. Jlabopatopras 1 05
paboTa « AHATOMHYECKHE 0COOCHHOCTH '
pacTeHHid U3 pa3HbIX MECT OOMTAHUS

57 Cpenpl 0OUTaHUST OPTaHU3MOB 1

58 buonoruueckue puTMeI 1

59 JKuznenusie GopmMbl OPraHru3MoB 1

60 buotnueckue paxTopsl 1
3HaueHne OMOTHYECKUX B3aUMOEH CTBUH

61 JUUISL CYIIIECTBOBAHUS OPraHU3MOB B Cpeie 1
oOuTaHus

62 DKOJOrMuecKrue XapakTepruCTUKU 1




nonyJjaanuu

OCHOBHBIE IIOKa3aTEIN MMOIYJIAIUM:

63 YUCIIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U
MOJIOBAs CTPYKTYpa
OCHOBHBIE ITOKa3aTeI MOMYJISAINAN:

64 POXKIaEMOCTbh, TPHPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKosornyeckasi CTpyKTypa HOMyJIsIUU

66 JluHamuKa nonyJsiuu U e€ perysanus

67 KpuBsie pocTa UNCICHHOCTH MOMYJISIIH.
KpuBbie BEDKUBaHUS
DKoJIOrnYecKasl HUIA BUJA.

68 JlabopaTopnas pabora «IIpucmocobnenns 0.5
CEMSIH PACTSHHI K PaCCEIICHUIO»

69 Bun kak cucrema nomyssinui

70 3aKOHOMEPHOCTH TTOBEICHUS U MUTPAIIH
KHUBOTHBIX

71 Coo0miecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTeMa KaK OTKPBITasi CHCTEMa

73 KpyroBopor BemiecTB ¥ MOTOK SHEPTUH B
IKOCUCTEME

74 OCHOBHBIE MTOKa3aTeNN 3KOCH CTEMBI

75 DKOJIOrMuecKre NUpaMu/ibl

76 W3meHeHust coo0111eCTB — CYKIIECCUU

77 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI
03€p U peK. DKOCUCTEMBI MOPE 1 OKEaHOB

78 [Ipuponnbie 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJP, JIECOB, CTEIEH, IIyCTHIHb

79 AHTpPONOreHHbIE SKOCHCTEMBI

80 Yp6oskocucrtemsr. [Ipaktuueckas pabora 05
«V3ydenue u onrcanue ypoo3KOCUCTEMBI» '
3akoHOMEpHOCTU (hopMUpOBaHUS

81 OCHOBHBIX B3aUMOJICHCTBUH OPraHMU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3ar pA3HEHUN

87 Pa3HBIX THIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, TOIMYJISIIIHOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obuiennanerapras o0oovKa
3emin

84 VYuenne B. 1. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS
ouocdepbl

86 KpyroBopotsI BemiecTs u
OMOreOXMMUYECKHE ITHKIIBI

87 3oHanbHOCTB Ouocdepbl. OCHOBHBIE
OMOMBI CYyILIH

88 YcToitunBocTh 6M0ochepsI

89 DKOJIOrMYecKrue KPU3UChl U UX TPHUIUHBI

90 BoszeiicTBue uenoBeka Ha Ouochepy

01 AHTpOIIOreHHOE BO3/ICHCTBHUE HA
pacTUTEIIbHBIN U KUBOTHBIA MUP

92 OxpaHa npupozs!

93 OCHOBHbBIE IPUHIUIIBI YCTONYUBOTO




Pa3BUTUSA YCIIOBCUCCTBA U IPHUPOAbI

PanronanbHOE NprUpoI010JIb30BaHUE U

94 coXpaHEHHEe OMOJIOTUUECKOT 0 1
pa3zHooOpa3zus 3eMiu

95 Q§o6meHHe 1o Teme «MHUKpPOIBOMIOIUS U 1
e€ pe3ybTaTh»

96 Q§o6meHHe 1o TeMe «MaKpOo3BOJIIOIHS U 1
e€ pe3yJIbTaThl»

97 O6061menue no teme «IIpoucxoxnenue u 1
pa3BUTHE KU3HU HA 3eMIIE»

08 O606mmenue no teme «I[Ipoucxoxnenue 1
YeJI0BeKa — aHTPOIIOTEHE3»

99 O60061eHue o TeMe «IKOJIOrUs — HayKa o 1
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 O6o6menue mo Teme «OpraHu3Mel U cpena 1
oOuTaHUs»

101 O6o6meHPIe o TeMe «IKOJIOTUsI BUJIOB U 1
TIOITY JISIITHIA»

102 O6o006menue o reme «bruocdepa — 1
rJ100aIbHAst 9KOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75
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