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Pabouas nporpamma
o yueOHOMY TipeameTy «buomorus
(yrinyOnéHHbIN ypOBEHB).



Pabouass mporpamma mo yde6HOMYy mpenmery «buomorusy» (yriayOn&HHBIM ypOBEHB)
(mpenmmetHass obnacth «EcTecTBEHHO-Hay4HBIC TPEIMETHI») (Zajgee COOTBETCTBEHHO -
nporpaMMa Mo OHONOTHWH, OWOJOTHs) BKIIOYAET MOSCHUTEIBHYIO 3alUCKy, COAEpIKaHue
00y4YeHHsI, TUTaHUPYEMBbIE Pe3yIbTaThl OCBOCHHS TPOrPaMMBI 110 OUOJIOTHH.

[losicHuTenpHast 3amucka OTpakaeT oOO0INMe LedW W 3aJa4d U3y4YeHHs OHOJIOruy,
XapaKTEPUCTHKY TCHXOJOTHYECKUX MPEINOChUIOK K €€ M3y4eHHI0 OOydJalolmIMMUCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKKe MHOJIXOJbl K OTOOpY coiepxaHHs, K OINpelelIeHHIO
IUTAHUPYEMBIX PE3yJbTAaTOB U K CTPYKTYpE TEMATHUECKOTO TUIAHUPOBAHMUSL.

Copep:xanue 00ydeHHsI pacKpbIBae€T CO/AEp)KaTeIbHbIE JTUHUM, KOTOPhIE MPEAIaraloTcs
JUTsL 00513aTEIBHOTO U3YUEHUs B KaXKIOM KJIacce Ha yPOBHE CpeHEro 001iero oopazoBaHusl.

[Tnanupyemble pe3ysibTaThl OCBOSHHSI IPOTPAMMBI 110 OMOJIOTUH BKITIOYAIOT TMYHOCTHBIE,
METarpeIMETHbIE pPEe3yJlbTaThl 3a BECh IEPHOJA OOYYEHHST Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUS 00yUarOIIerocs 3a KaKIAbli roJ1 00y4eHHUsI.

IlosicHuTENbHASA 3aIIUCKA.

[IporpamMma mo GuosiorMu Ha ypoOBHE CpelHEero ooiiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012  Ne 273-03 «O06 obpazoanuu B Poccuiickoit
Oenepanuny, ®PI'OC COO, Konuenuuu npenogaBaHusi yueOHoro mpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (enepanbHOi paboueil mporpaMmMbl BOCITUTAHHUS.

buonorus yranyb6néunoro ypoBHs wusydeHus (10-11 kjaccel) sBiseTcs OIHUM U3
KOMIIOHEHTOB ~ NpenMeTHOH obOmactu  «EcrecTBeHHO-HaydHble Tpeamersl». CorjacHo
nonoxkeHussMm ®I'OC COO mnpoduiibHBIC yueOHBIE MPEAMEThI, W3ydaeMble Ha YIIIYyOJIEHHOM
YPOBHE, SBISIFOTCS CcriocoboM auddepeHnuanui OOy4YeHHUs Ha YpOBHE CpEIHEro oO0mero
00pa3oBaHUs U MPHU3BaHbI 00ECIIEYUTh MTPEEMCTBEHHOCTh MEKYy OCHOBHBIM OOIIUM, CPEIHUM
o0IM, cpelHUM Ipo(hecCHOHATBFHBIM U BBICIIUM 00pa3oBaHHeM. B To ke Bpemsi KaxIIblil U3
9TUX Y4YeOHBIX TPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE pEIICHUE
00pa3oBaTeNbHbIX, BOCOUTATEIbHBIX U Pa3BUBAIONIMX 3aJa4, CBA3AHHBIX C MpOodOopUeHTAINeH
0o0y4aromuxcsi U CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOW O0JacTH HAy4YHOTO 3HAHUS,
CBSI3aHHOTO C OWOJIOTHEW, MEIUIIMHOW, SKOJOTHUEH, TCHXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma mo Omonoruy AaéT MpeACTaBICHUE O IENU U 3a/1a4ax M3y4eHUs ydeOHOTo
npenMera «buonorus» Ha yriyOoJ€HHOM ypOBHE, ONpeleNseT 00s3arenbHoe (MHBApUaHTHOE)
NpPEIMETHOE CO/Ep)KaHUe, ero CTPYKTYpUPOBaHME IO pa3jieiaM M TeMaM, pachpeseseHue 1o
KJlaccaM, PEKOMEHJIyeT IOCIe0BaTeIbHOCTh HM3y4eHHs Y4eOHOro Matepuana ¢ y4eToMm
MEXIIPEIMETHBIX W BHYTPUIPEAMETHBIX CBs3€H, JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHOcTe oOydaromuxcsi. B mporpamMe 1o OHOJOrMM — peaqu3oBaH  MPUHLUI
IIPEEMCTBEHHOCTH C HU3y4ye€HUEM OHOJIOTMM Ha YpOBHE OCHOBHOTO oO0IIero o0Opa3zoBaHUS,
Omaromapst 4YeMy TIPOCMAaTpUBaeTCsl HANpPaBICHHOCTh HA  IIOCIEAYIOIIEEe  pa3BHTHE
OMOJIOTUYECKUX 3HAHWH, OPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBIIIUICHHS, TIPEJCTaBICHUN O 3JI0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHHE OEpPEKHOTO0 OTHOILEHHS K OKpY)Xarolled mpupogHoi cpene. B mporpamme 1o
OMOJIOTHH TaKXKe IOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buonorusi» B peanuzanuu
tpeboBanuit ®I'OC COO k miIaHUPYEeMBIM JHYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM
pesyiabTataM oOy4yeHHss U B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBbHOM
JESTENIbHOCTH O0O0YYaroIIUXCSl 1O OCBOEHHUIO COJEpKaHUS OMOJIOrMYecKOoro oOpa3oBaHHs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

[Tporpamma 1mo OMOIOTHHU SBIISIETCS OPHEHTUPOM IS COCTABJICHUST aBTOPCKUX pab0vInx
nporpaMM. ABTOpaMH pPa0OYMX NPOTPAMM MOXET OBITh TIPEMIOKEH CBOH IMOAXOI K
CTPYKTYPUPOBAHUIO M TIOCIEOBATEIILHOCTH M3YYCHHUS Y4eOHOTO MaTepuaia, CBOE BHUJICHHE
croco0oB (hopMupoBaHHs y 00yUYaIOIIMXCs MMPEIMETHBIX 3HAaHUH U YMEHUH, a TaKkKe METOJI0B



BOCIHUTAHUS U Pa3BUTHUS CPEICTBAMU yueOHOro npeamera «buomorus.

buonorusi Ha ypoBHE cpemHero oO0Iero oOpa3oBaHMs 3aBEpIIACT OMOJIOTHYECKOE
o0pa3oBaHue B IIKOJIE U OPUEHTHPOBAH HA PACHIMPEHHE U YIIIyOJieHUe 3HAHUH 00YyJaroInXcs O
KUBOW TPUPOJE, OCHOBAX MOJIEKYJISAPHON M KJIETOYHOH OMOJIOTHH, SMOPHOJIOTUU B OHOJIOTHU
Pa3BUTHSL, TCHETHKH, CEJICKLIUU, OMOTEXHOJIOTHH, IBOJTIOIMOHHOTO YYSHHUS M SKOJIOTHH.

Nzyuenne yueOnoro npeamera «bronorus» Ha yriry0JIeHHOM ypPOBHE OPUEHTHPOBAHO HA
MOJTOTOBKY OOY4YalOIIUXCS K MOCIHEAYIOUIEMY MOJYyYEHHIO OMOJIOTHYecKOro oOpa3oBaHHs B
By3aX W OpraHu3alugx cpeaHero npodeccuoHaabHoro oopa3zoBanus. OCHOBY €ro coaep KaHUs
COCTaBJISieT cucTeMa OWOJIOTMYECKHUX 3HAHHM, MOJYyYEHHBIX NMPU H3YYEHUU OO0YyYarolIMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pa3JesioB OHOJOTMM HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanus, B 10-11 kiaccax 3T 3HaHUA NOJy4YarOT pa3BUTHE. Tak, paCIIMPEHbI U yIIIYOJICHBI
Ouoyornyeckre 3HaHHUS O PacTEHUsX, )KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me UYeIOBeKa,
00X 3aKOHOMEPHOCTSX JKU3HU, JOMOJHUTEIFHO BKIIIOYCHBI OWOJIOTUYECKUE CBEICHUS
NPUKJIAJHOTO ¥ TOMCKOBOTO XapaKTepa, KOTOPBIE MOYKHO HCIIOJIb30BaTh KaK OPHUEHTHPHI IS
nocneayrmero Beidopa npodeccun. BosmokHa Takxke MHTErpanus OMOJOTHYECKUX 3HAHUN C
COOTBETCTBYIOIIMMU 3HAHUSIMU, TOTyYEHHBIMH O0yUYaIOIUMHUCS MIPH U3YYEHUU PUZUKH, XUMUH,
reorpaduu u MaTEMaTHKH.

CtpyKTypa mporpamMmmsl 1o OMOJIOTUH OTPAKAET CUCTEMHO-YPOBHEBBII 1 ABOIIOIIMOHHBIN
NOIX0/Abl K u3ydeHHto Ouonornu. COrjacHO MM, M3Y4YalOTCsl CBOWMCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIC IJISl J)KUBBIX CHCTEM PA3HOTO YPOBHSI OpTaHHM3alliH, BOJIIOLUU OPraHHMYECKOTO
MUpa Ha 3emiie, COXpaHeHHUsi OMOJIOrHYecKoro pazHooOpasus 1utanetsl. Tak, B 10 kiacce
U3Y4YalOTCSl OCHOBBI MOJICKYJISIDHOH M KJIETOYHOH OHOJOTHH, SMOPHOJIOTMH H OHOJIOTUU
pa3BUTHS, TEHETHKH W  CEJCKIUH, OHOTEXHOJOTMHM U CHHTETHYECKOW Ouoyoruu,
AKTyaJIM3UPYIOTCS 3HaHHUS O0yYarommxcs Mo OOTaHUKE, 300JI0TUM, aHATOMHH, (HU3HOIOTHH
yenoBeka. B 11 kiacce u3y4aroTcsi SBOJIIOIMOHHOE YYEHHE, OCHOBBI JKOJOTHH M YYCHHE O
ouocdepe.

buonorus npusBan obecrneynTh OCBOCHHE OOYUYAIOIIUMUCS OUOJIOTMYECKUX TEOPHH U
3aKOHOB, UJICH, TIPUHIIUIIOB M MPABHJI, JISKAIINX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYIHOM
KapTUHBI MUPA, 3HAHUH O CTPOGHWH,  MHOT00Opasud H  OCOOEHHOCTSIX  KIIETKH,
OpraHu3Ma, MOIYJSIUH, OWOIIEH03a, PKOCUCTEMBI, O BBIAAIOIINXCS HAYYHBIX JOCTHIKEHUSX,
COBPEMEHHBIX UCCIIEIOBAHMSIX B OMOJIOTHH, TPUKIIAHBIX ACTIEKTaX OMOJIOTHIECKUX 3HAHUH. J{71st
pa3BUTHS M TOJACpPXKAHHUS WHTEpeca OOyJaromMXcs K OMOJOTHMU Hapsiay CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUECKOTO MaTepuaia B COAEPKaHUU MPOTPAMMBI 110 OMOJIOTUU TPETyCMOTPEHO
3HAaKOMCTBO C HCTOPHUEN CTAHOBJICHMS U PA3BUTUS TOW WIU MHOM 001acTu OUONOTHH, BKIAIOM
OTEUECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEIICHHE BAXHEUIIUX OUONOTMYECKUX U
HKOJIOTUYECKUX MTPOOIIEM.

Lenp n3ydenus yaeOHoro npeamera «BbHoIOTHs» Ha YriyOJIEHHOM YPOBHE - OBJIAJICHHE
00yYJaIOIMUMUCS 3HAHUSIMHA O CTPYKTYpPHO-(DYHKIIMOHAIBHONH OpTraHM3AIlMH JKUBBIX CHCTEM
pa3HOro paHra u MPHOOPETEHNE YMEHHI HCIIONB30BaTh ATH 3HaHUS B (DOPMUPOBAHUN WHTEpECaA
K ONpeaeNéHHON o0nacTu mpoheCCHOHATBHON JesITeNFHOCTH, CBA3aHHON C OMOJNIOTHEH, W K
BBIOOpY yueOHOT0 3aBeIeHHs I TPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHMsL.

JlocTrxkenue e u3ydeHus: yaeoHoro npeamera «buonorus» Ha yriyOon€HHOM ypOBHE
o0ecreunBaeTcs pelIeHueM CIeIyIoIuX 3aau:

OCBOCHHE OOYYAIOIMMHCS CHUCTEMBl OWMOJOTHYECKUX 3HAHUWA: 00 OCHOBHBIX
OHMOJIOTUIECKUX TEOPHUSX, KOHIICTIUIX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TpaBHIIaX,
COCTAaBISIIONINX COBPEMEHHYIO ©CTECTBEHHO-HAy4YHYI0 KapTHHY MHpPA; O CTPOCHHH,
MHOTO00pa3uu U 0COOCHHOCTSIX OMOJIOTHYECKUX CUCTeM (KJIE€TKA, OpTraHu3M, MOIMYJSIIUs, BU],
ouoreorieHo3, O6uochepa); O BBIAAIONIUXCS OTKPBITUSAX M COBPEMEHHBIX HCCIEIOBAaHUSAX B
OHOJIOTHH;



O3HAaKOMJIEHHE  OOYYaloIIMXCS C  MEeToJaMu  TO3HAHWSl  KUBOM  IPHUPOJBIL:
HCCJIEIOBATEILCKUMU METOJaMH OMOJIOTHYECKUX HayK (MOJIEKYJISIPHON U KJIETOYHOI Onojoruu,
SMOPHOJIOTHN U OMOJIOTUHU PA3BUTHUSA, TCHETHKHU M CEJICKIMH, OMOTEXHOIOTHH U CUHTETUYECKON
OMoNIOTHH, TAaJEOHTOJOTMH, OHKOJOTHM); METOAAMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEIOBAaHUM B JIabopatopuu U B mpupojne (HaOmoIeHHe, H3MEpEeHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHHUE);

oBJIaZieHHe OOY4YaloIUMUCS YMEHUSIMU: CaMOCTOATEIbHO HAXOAWUTh, aHAJIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIINIO; MT0JIb30BAThCS OMOIOTHUECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBaTh CBSI3b MEXJAYy pPa3BUTHEM OHUOJOTMM M  COLHAIBHO-
SKOHOMHMYECKUMU U 3KOJOTHYECKHMMH IpoOJIeMaMH YeJIOBEYECTBA; OIICHUBATH IOCIIEICTBUS
CBOCH JEATENbHOCTH MO OTHOIICHUIO K OKpPYKAIOUIeW MNPHUPOIHONW cpeae, COOCTBEHHOMY
3JI0POBBIO U 37I0POBBIO OKPY>KAIOLIHX JIF0IeH; 000CHOBBIBATH U COOJIIOIATH MEPHI TPOPUIAKTUKA
UHQEKIMOHHBIX 3a00JIeBaHM, MTpaBHUiIa TOBEACHUS B MPHPOJIE U 0OecIedeHUs: 0€301MacHOCTH
COOCTBEHHOM KU3HEIEATSIFHOCTH B YPE3BBIYAMHBIX CHUTYaLUAX MPUPOJHOTO M TEXHOTEHHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayUHbIe OTKPBITUS B 00JaCTU OMOJIOTHH;

pa3BuTHE y 00Yy4arOIINXCsl MHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoiiecce
3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBITUSAMU U COBPEMEHHBIMH HCCIIETOBAaHUSMHU B OHOJIOTHH,
pelaeMbIMi €10 MpobsieMaMu, METOA0JIOTHe OMOIOTHYECKOr0o HCCIEIOBaHMs, MPOBEICHUS
AKCIEPUMEHTAJIbHBIX HCCIIEOBAaHUM, peuieHus OMOJIOrMYEeCKHX 3a/Jad, MOJIEIMPOBAHUS
O1oJI0rn4ecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHKUE Y 00YUYaAIOMIMXCS IEHHOCTHOTO OTHOIICHHS K KHBOW MPHUPOJIE B LIEJIOM U K
OTHENbHBIM €€ OOBeKTaM W SBJICHUSAM; (OPMHPOBAHHE DSKOJIOTMUYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOIIEN KyJIbTYpbl MOBEIEHUS B MPHUPOJE; WHTETPAlMM €CTECTBEHHO "HAYYHBIX
3HAHUH;

npuodpeTeHue o0y4armumMucs KOMIIETEHTHOCTH B palroHaIbHOM
MIPUPOIONIONIL30BaHUU (COOI0ICHIE ITPABIII TOBEICHUS B IPUPO/IE, OXPAHBI BUIOB, IKOCUCTEM,
ouocepsl), COXpPaHEHHH COOCTBEHHOTO 3/I0POBbS M 370POBBSl OKPYXKAIOIIUX JIHOJCH
(cobmromenuss ~ mMep  MpoPUIAKTUKH  3a00JeBaHUU, obOecrieueHne  0€30mMacHOCTU
KHU3HEIEATEIILHOCTH B YPE3BBIYAHBIX CUTYAIUSIX MTPUPOJHOTO M TEXHOTEHHOTO

XapakTepa) Ha OCHOBE WCIIOJIb30BAaHUA OWOJOTUYECKUX 3HAHUW U YMEHHH B
IMOBCEAHEBHOM XKU3HU;

CO3JlaHME YCJIOBUM JUIsI OCO3HAHHOIO BbIOOpa OOYYAIOIIUMHCS WHAWBUIYAIbHOM
00pa3oBaTeNbHOW TPAeKTOPHUH, CHOCOOCTBYIOLIEH mocienyoomemMy MnpodeccuoHaIbHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C WHAMBUIYAJIBHBIMH HMHTEpPECaMH U IMOTPEOHOCTAMHU
peruoHa.

OO01iee 4yuCIIO 4YacoB, PEKOMEHIOBAHHBIX JJI M3y4eHHUs OMOJIOTMU HA YIIIyOJIEHHOM
ypoBHE, - 204 gaca: B 10 kacce - 102 yaca (3 yaca B Henenio), B 11 kmacce - 102 yaca (3 yaca B
HEJIEIIO).

OTO6op opraHu3anMoOHHBIX (opM, METONIOB H CpeacTB OOydeHHs OHOJIOTUU
OCYILECTBIISICTCS ¢ YYETOM CIEHU(PHUKU €ro COJIEpKaHU U HalpaBIEHHOCTH Ha MPOJIOJKEHUE
OMOJIOTHYECKOro 00pa3oBaHMs B OPraHU3ALUSAX CPEIHEro MPOo(pECCHOHATBLHOIO M BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM yCIOBUEM MIPU 00YUEHUU OMOJIOTHH Ha YriyOJIEHHOM YpOBHE SBISETCS
MPOBEICHUE JTA0OPATOPHBIX M TpakThuueckux pabor. Taxxke ydacTue oOydarOmMXCS B
BBIMTOJIHEHUH TPOEKTHBIX M Y4eOHO-MCCIENOBATENbCKUX PAa0OT, TEeMaTHKa KOTOPBIX
OTIpeIeNAeTCS YUYUTEIEM Ha OCHOBE HMEIONIMXCS MaTepHabHO- TEXHUYECKHX PECYPCOB M
MECTHBIX TIPUPOIHBIX YCIOBHH.

Conepxanne o0yuenus B 10 kacce.

102 4, u3 Hux 1 4 - pezepBHOE Bpems. CoaepkaHue NPOrpaMMBbl, BBIIEIIEHHOE KYPCUBOM,



HE BXOJIMT B MPOBEPKY TocyapcTBeHHON ntoroBoi arrcranuu (I'MA).

Tema 1. brosorust kKak Hayka.

CoBpemeHHast OMoNOTHs - KOMIUIEKCHas Hayka. Kparkas ucropus pa3BuUTHS OMOJIOTHU.
buonorundeckne Hayku M wm3ydaemble UMHU MpoOnembl. DyHIaMEHTAIbHBIC, MPUKIAJHBIE U
IIOMCKOBBIE HAYYHbIE CCIIE0OBAHNS B OMOJIOTUH.

3nayeHue OUONOTUU B (POPMUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. IIpodeccun, cBs3anHble ¢ Ouosoruedl. 3HayeHHEe OWUOJOTMM B MPAKTHUYECKOMN
JEATEIbHOCTH 4YEJIOBEKA: MEAMIIMHE, CEJIbCKOM XO3SIICTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoHcTpanuu:

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. lapsun, Y. I'apsei, I'.
Mengens, B.W. Bepuanckwii, W.I1. TTaBnos, U.1. Meunukos, H.W. Basunos, H.B. Tumodeen-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I.K. bensies.

TaGnuuer u cxembl: «CBsI3b OMOJIOTUHU C IPYTUMHU HayKaMu», «CrucreMa OMOJIOTHYECKUX
HayK».

Tewma 2. )KuBble cUCTEMBI U UX U3yUYEHUE.

JKuBble cuctembl Kak npeameTt uzydenus ouonoruu. CBOCTBa )KUBBIX CUCTEM: EUHCTBO
XMMUYECKOIO COCTaBa, AMCKPETHOCTb M LEJIOCTHOCTb, CJOKHOCTh M YIOPSJAOYEHHOCTh
CTPYKTYpBI, OTKPBITOCTb, CaMOOPraHW3allhs, CaMOBOCIPOU3BEIAECHUE, Pa3ApaKUMOCTD,
U3MEHYHMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3alMd >KUBBIX CHUCTEM: MOJEKYJISPHBIMA, KIETOYHbIMA, TKAHEBBIN,
OpraHU3MEHHBIMN, MOMYJISIMUOHHO-BUI0BO, AKOCUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ouoctepnsiii. [Iporeccel, mpoucxoasiue B KUBbIX crucTeMax. OCHOBHbBIE MPHU3HAKU JKUBOTO.
Kuznp kak hopma cymiecTBoBaHus Marepuu. Hayku, nzydaroye KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3aLUU.

N3yuenue xuBbix cucteM. Mertonbl Ouonoruyeckoil Hayku. Habmonenue, usmepenue,
SKCHEPUMEHT, CcHcTeMaTrh3auus, MeraaHanu3. [loHdaTne o 3aBUCMMON W HE3aBUCUMOUN
nepemeHHoi. IlnanupoBanne skcnepumenta. IloctaHoBka u mposepka runore3. Hymesas
runote3a. [lonsitue BEIOOpKH U €€ 1OCTOBEpHOCTh. Pa3dpoc B OGuosornueckux naHHbiX. OleHKa
JIOCTOBEPHOCTH TOJIYYEHHBIX pe3yibTaTOB. [IpUUMHBI HCKaXEHUS pE3yIbTaTOB YKCIIEPUMEHTA.
IToHsATHE CTATUCTUYECKOTO TECTA.

Tabmuier 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «BHOIOTHYECKHE CHCTEMBIY,
«CBoOlCTBA )KUBOW MaTEpUU», «Y pOBHU OpraHu3aluy >KMBOU NpUpobl», «CTpOCHHE KUBOTHOMN
KJIeTkn», «TkaHu  JKUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OPraHU3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUs KUBOH PUPOIBD».

O6opynoBanue: mabopaTopHOe O00OpYyIOBaHHME IS TPOBEICHUS HAOJIOJACHHM,
WU3MEPEHUM, JKCIIEPUMEHTOB.

[IpakTnueckast padora «/cronb30BaHUE PA3IUYHBIX METOJOB NPU H3YUEHUH KHUBBIX
CHUCTEMN.

Tewma 3. buonorust kneTku.

Krnetka - cTpykTypHO-(QYHKIIMOHATbHAS €IUHUIIA KUBOTO. VICTOpUST OTKPBITHS KIETKH.
Paboter P. I'yka, A. Jlesenryka. Knerounas teopus (T. LlIBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeToapl MOJIEKYISIPHOM M KJIETOYHOW OMOJOrMHM: MHUKPOCKOINHUS, Xpomarorpadus,
anekTpodopes, METoa MEYEHBIX aToMmoB, AuddepeHnnanTbHOe IEeHTPU(YTUPOBAHUE,
KYJIbTUBHPOBAHHUE KJIETOK. DJIEKTPOHHAS MUKPOCKOIIHSI.

JeMoHcTpanmu:

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

Tabnuier u cxembl: «CBETOBOM MHKPOCKOM», «ITEKTPOHHBIA MUKPOCKOM», «McTropus



pa3BUTHUS METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOIl MHUKPOCKOI, MUKPOIIPENapaThl PACTUTENIbHBIX,

KUBOTHBIX U OAKTEPUATBHBIX KIETOK.

[Ipaktuyeckas pabora «V3ydeHue METONOB KJIETOYHOW Ouosioruu (Xxpomartorpadus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. Xumuueckasi opraHu3anus KJIeTKH.

XUMUYECKHI cocTaB KJIeTKU. Makpo-, MUKpO- U yIbTpaMUKpodJieMeHThl. Boja u e€ poib
KaK pacTBOpPUTEINA, peareHra, ydyacThue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYISIUU.
MunepasnbHbie BelllecTBa KJIETKHU, UX Onojorudeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranunueckue BelecTsa KIeTku. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenKOBOW Mojekyibl. llepBuunas cTpykrypa Oeika, MenTHIHAsS
CBsi3b. BropmuHas, TpeTHuHas, YeTBepTHUHAs CTPYKTYpbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccugukanus 6enkos. buonorunueckue GpyHKIm 6emKoB.

VYraeBoasl. MoHOCaxapupbl, TUcaxapuibl, OJUrocaxapuasl U noaucaxapuabl. OOmui
IUIaH CTPOCHHUS M (PU3UKO-XMMHUYECKHE CBOICTBa YrieBOJOB. buonornyeckue ¢GyHKIUU
YIJIEBOJIOB.

Jlumuger.  'mapoduibHO-THApOdOOHBIE  cBoMcTBA.  Kiaccudukamuss  TUNAIOB.
Tpurnuuepuasl, pochonunuasl, BOCKU, cTepouibl. buonornueckre GyHKIIUU JTUTUIOB.

OOmme cBoiicTBa OWOJIIOTMYECKHX MEMOpaH - TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, ITOJYIIPOHUIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK u PHK. Crpoenue HykienHoBbix kucinoT. HykneoTuast.
[Mpunmun xomriementapHoctH. [Ipasuno Yapradda. Crpykrypa JHK - nBoiinas crmpais.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B Mojekyine AT®. buonornueckue
byakun AT®. BoccraHoBieHHbIE NEPEHOCUMKH, X (DYHKUIUU B KieTke. CeKBEHHMpPOBaHHE
JIHK.

CrtpykrypHas Ouonorus: OMoXuMuueckue U Onopu3NYECKue UCCIEeTOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYII.

JeMoHcTpanmu:

[optpersr: JI. Ionunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ©. Carnrep,
C. [Ipy3unep.

Huarpammsl:  «PacnpelneneHne XUMHUYECKHMX DJJEMEHTOB B HEXHBOW IPUPOIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuuer u cxemsl: «llepuonnueckas TabnMua XUMHUYECKUX JIEMEHTOBY, «CTpoeHue
MOJIEKYyJIbl BOJBI», «BemiectBa B cocraBe opraHu3MoB», «CTpoeHHE MOJIEKYJbl Oerkay,
«CTpyKTypbl O€lIKOBOW MOJIEKYJbI», «CTpOoeHHE MOJIEKYN YIieBOA0B», «CTpoeHHne MOJEKy
munuoBy, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoneKyiabl ATD.

O6opyaoBaHue: XUMUYECKasl TOCYJa U 000pyJOBaHHE.

JlabopaTtopHas pabota «OO0Hapy)eHHE OCIIKOB C TOMOIILI0 KAYECTBEHHBIX PEAKIIUIL.

JIaGoparopHas pabota «lccnenoBanne HyKJICHHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue 1 pyHKIIUH KIETKH.

Tumel KIETOK: dyKapuOTHUYECKas U MpokapuoTudeckas. CTpyKTypHO-(YHKIIMOHATIbHBIE
00pa3oBaHus KJIETKH.

Ctpoenue npokapuoTudeckoit kinetku. Kiierounas crenka 6aktepuii u apxen.

Oco0eHHOCTH CTpOeHUusi TeTepoTpoPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIIETOK.
MecTo u posib IpoKapuoT B OHMOLIEHO3aX.

CrpoeHue 1 GyHKIIMOHUPOBAaHUE dyKapuOTHUecKol KieTku. [lnasmarnueckas memOpana
(mnazmanemma). CTpykTypa Mjia3MaTuyeckod MeMOpaHbl. TpaHCHOPT BEIIECTB uepes



MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (muddysus, obneruéHHas auddysus), aKTHBHBIA
(MepBUYHBIA W BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomynporunaemocts MmemOpanbl. Pabora
HaTPHUIl-KaJTMeBOro Hacoca. DHJIOUUTO3: MUHOIMTO3, paronuto3. Ik301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOM CTEHKH PacTeHH, TpHOOB.

Huromnnaszma. [{uto3onb. [{utockener. [Buxkenue murToruiazMbl. OpraHoubl KIETKH.
OnHomMeMOpaHHbIE OpraHOUIBl KIETKU: 3HoIuIa3Marndeckas cetb (JI1C), anmapat [Nonbkw,
JU30COMBI, UX CTpOCHHE U (YHKUMU. B3auMOCBSI3b OTHOMEMOpAHHBIX OPraHOMIOB KJIETKH.
CrpoeHue rpaHyiaspHOro perukyiayma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUHBIX
MeMOpaH. ['maakuii (arpanyJIsipHbIN) 3HI0IIa3MaTHUECKH peTuKyayMm. CekperopHas ¢ yHKIIUSA
annapara ['onbxu. TpancnopT BemecTs B kiieTke. Bakyonu pactuTenpHbIX KineTok. Kinerounsit
cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOU/IbI KJIIETKU: MUTOXOHJPUH, I1acTUAbl. CTpoeHue U GyHKIUU
MUTOXOH/IPHA ¥ 1iacTu. [lepBruuHbIe, BTOPHYHBIC U CII0KHBIE TIACTUIBI (DOTOCHHTE3UPYIOLINX
AYKApUOT. XJIOPOIUIACTBI, XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanHble opranonipl kieTku CTpoeHne U pyHKIUN HEMEMOpPaHHbBIX OPraHOM]I0B
kieTku. Pubocombl. MukpodunamenTsl. Mpliednble kieTkd. Mukporpyoouku. KiieTounsrit
neHtp. CTpoeHue U JBM)KEHHE J>KITYTMKOB M pPECHHYEK. MUKpPOTpYOOUKHM IMTOIIA3MBI.
[lenTprons.

SAnpo. OGonouka siApa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKH, UX CTPOSHUE U ()YHKIIHH.
Snepubrii OenkoBblii MaTpukc. [IpocTpancTBeHHOE PACIONOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. benku xpomaTtuHa - THCTOHBI.

Knerounsie BritoueHus. CpaBHUTENbHAs  XapaKTEpPUCTHKA KIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM ).

JlemoHcTpauu:

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupel u cxembl: «CTpoeHHE 3YKapHOTHYECKOH KieTku», «CTpoeHHe >KUBOTHOM
KJIeTKN», «CTpoeHHEe pacTUTENIbHON KIeTKH», «CTpoeHrue MUTOXOHIPUNY, «Snpoy, «CTpoeHne
MPOKAPUOTUYECKOUN KIETKI.

O6opynoBaHue: CBETOBOIl MUKPOCKOI, MUKPOIIPENapaThl PACTUTENIbHBIX,

KUBOTHBIX KJIETOK, MUKpOIIpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTtopHas pabota «/3ydeHue CTpoeHus KJIETOK Pa3InYHbIX OPTaHU3MOBY.

ITpakTryeckas padota «M3ydyeHue cBOMCTB KJIETOYHON MEMOpaHbI».

JIaGoparopHas paborta «lccinenoBanue mia3Moin3a U JIEMIa3Moin3a B pacCTUTENIbHBIX
KIIETKax.

[TpakTryeckas padota «M3ydyeHue IBUKEHUS IIUTOIIIA3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. OOMeH BelIecTB U MPEBPAIEHHE SHEPTUU B KIIETKE.

AccuMWISILIMSL U TUCCUMUIISILIMSL - JIB€ CTOPOHBI MeTaboau3Ma. Turbsl oOMeHa BElecTB:
aBTOTpOQHBIH U  TrerepoTpodHbIA. VYuacTHe KuCIOpoa B OOMEHHBIX IpoIleccax.
OHepreruyeckoe oOecneyeHue kieTku: mnpeBpaiieHne ATd B oOMeHHBIX mpolieccax.
depMEeHTATUBHBIN XapakTep peakuuil KJIeTOYHOro MeTrabonusMa. DepMEeHThI, UX CTpPOEHHE,
cBoiicTBa M MexaHusM jaedcTBus. KodepmenTsl. OTianuus (pepMEHTOB OT HEOPTaHUYECKHX
KaTaJn3aTopoB. benku-akTuBaTOpsl U OENKU-UHTMOMTOpPHI.  3aBHCHMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEaKIHi OT Pa3IMYHBIX (PaKTOPOB.

[lepBruuHBIl cHHTE3 OpraHuYeckux BemecTB B KieTke. dorocunte3. CBeroBas u
TeMHOBas (a3bl. [IpoaykTuBHOCTE oTOCHHTE3a. BiausHue paznnuHbix (GakToOpoB Ha CKOPOCTh
dorocunTe3a. 3HaueHue (POTOCUHTESA.

XemocuHrte3. Pa3HooOpa3zue  OpraHM3MOB-XEMOCHHTETHUKOB: HUTpUHULMpYIOIIHE
OakTepuu, Kene300akTepuu, cepodakTepuu, BOJOPOIHbIE OaKkTepun. 3HAUEHUE XEMOCHHTE3A.

AnHas’poOHbIe opranu3Mbl. Buasl 6poskenus. [IpoaykTel OpoxkeHHs U UX UCHOJIb30BaHKE



YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTAaHM3MBI KaK OOBEKThI OMOTEXHOJOTHH W BO30YIUTEITH
Oose3Hei.

AdpoOHBbIE OpraHu3Mbl. JTambl SHEpreTuueckoro oomena. IloaroroBuTensHbIN

sTan. [ MKonm3 - 6eCKUCIOpOIHOE PACHICTIIICHUE TIFOKO3BI.

buonoruueckoe okucieHue, WK KJIETOUYHOE JIbIXaHue. Pojib MUTOXOHIpHIA B Ipolieccax
Oouonornyeckoro okucienus. Llukmuueckue peakiuu. OxkucnutenbHoe (ochopuirpoBaHue.
[IpeumymectBa a’dpoOHOrO0 MyTH OOMEHa BEIIECTB Iepes aHadpOOHBIM. D(PPEKTHBHOCTH
SHEPreTU4ecKoro oOMeHa.

JleMoHcTpanuu:

[TopTpeTsr: . Ipuctnu, K.A. Tumupszes, C. H. Bunorpaackui,

B. A. Ourensrapar, I1. Murtuenn, I'.A. 3aBap3uH.

Tabmumer u cxemsl: «DoTocuHTe3», «IHEpPreTuyecKkuii ooMen», «buocuHTes Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHUE JIJIsl IPUTOTOBJICHUS TIOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass pabota «l3yueHue KaTaIUTUYECKOW aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHass pabora «M3ydyenue ¢GHEpMEHTATUBHOTO pacIlelUIeHUs] MepoKCcHuaa
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JIaGoparophas pabota «CpaBHEHHE MPOIECCOB (OTOCHHTE3A U XEMOCHHTE3a.

JlaboparopHast pabota «CpaBHEHHE MPOIIECCOB OPOKEHUS U JIBIX AHUS.

Tewma 7. HacneacTBennas nungopManus u peanu3anus e€ B KIETKE.

Peakuun MatpuuHoro cunresa. [[pyHIMN KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUUYHOIO
cuHTe3a. Peanmmzanus HacnenacTBeHHON wuH(opmanuu. ['eHeTMUeckwili KOA, €ro CBOMCTBA.
Tpanckpunuus - matpuunblii cunte3 PHK. IIpuHuunel TpaHCKpUNIMKU: KOMILUIEMEHTAPHOCTD,
AHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.

Tpaucmsus u e€ sranel. Yuactue tpancnoptHeix PHK B OuocunTtese Oenka. YciaoBus
O6uocunTe3a 6enka. KogupoBanue aMmuHokuciot. Ponabs pubocom B OuocuHTe3e Oenka.

Opranuzanys reHoMa y MpPOKapuoT U 3yKapHoT. Perynsauus akTHBHOCTH T€HOB Yy
npokapuot. I'unote3a onepona (. XKakob, K. Mano). Perynsuus oOMEHHBIX IPOLECCOB B
kiietke. Kierounslii romeocras.

Bupycsl - HekeTouHble (hOpMBI XKU3HU U 00JIMTraTHbIE apa3uThl. CTpoeHue

MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOdaros.

BupycHsle 3aboneBaHusi 4enoBeka, KMBOTHbIX, pactenuil. CIINZ, COVID-19,
COLMAJIbHbIE U METUIIMHCKHE TPOOIEMBI.

JeMoHcTpanmu:

[Toptpetsr: H.K. Konsuos, /{.1. UBaHOBCKUIA.

Tabmuupr u cxembl: «buocunre3 Oenka», «leHernueckuit Koy, «Bupyce»,
«bakrepuodarm».

[IpakTryeckas pabora «Co3aHre MOJIENIN BUPYCay.

Tewma 8. )Ku3HEHHBIN LMK KIETKH.

Knerounslif 1uki, ero mepuoisl U perymsuus. Murepdaza m muro3. OcobeHHOCTH
npolieccoB, NpoTekamux B uatepdase. [loaroroBka kiIeTku K AeneHuro. [IpecunreTnueckuit
(MOCTMUTOTUYECKHI), CHHTETUUECKUA WU MOCTCUHTETUYECKHH (MPEMUTOTHYECKHIT) MEePHOIbI
uHTEp(PAa3bI.

Marpuunsiii  cunre3 JIHK - permumkanusa. Ilpunnuner  perumkanuu  JITHK:
KOMIUIEMEHTApHOCTh, IOJIYKOHCEPBAaTUBHBIM CHHTE3, aHTUNapalIeIbHOCTh. MexaHu3M
permmukannu  JIHK.  Xpomocomsel. Ctpoenne xpomocoMm. Temomepsl ©  Tenomepasa.
XpOMOCOMHBIM Ha0Op KIETKH - KapHOTHIL. JIUMIOUIHBINA U ramjouHbIil HaOOphl XpPOMOCOM.



I"'omoniornynbie XpoMocoMel. [1010BBIE XPOMOCOMBI.

Jenenne kietku - muTo3. CTaguu MHUTO3a U IMPOUCXOMSIINE B HUX MPOLIECCHI. THIBI
muto3a. Kapuokunes u nutokrnnes. buonoruueckoe 3HadeHUE MUTO3a.

Perynsmust MUTOTHYECKOTO IMKJIA KIETKH. [Iporpammupyemasi KieTodHas TUOeNnb -
aroInTo3.

Krerounoe spo, XpoMOCoMBI, (pyHKIIMOHAIbHAS TCHOMUKA.

JleMoHcTpanuu:

Tabmuipl u cxembl: «KU3HEHHBIM UK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapathl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlaboparopHast pabota «/3ydeHrne XpoMOCOM Ha TOTOBBIX MHUKPOIIpEIapaTaxy.

JlaboparopHas pabota «HabmoqeHrne MUTO32a B KIIETKAaX KOHYMKA KOPEIIKa JIyKa

(Ha roTOBBIX MUKpOIIpEnapaTax)».

Tema 9. Ctpoenune u GyHKIIMH OPTaHU3MOB.

buonoruueckoe pazHooOpasue opraHu3moB. OJHOKJIETOYHBIC, KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U )KU3HEACATEIbHOCTH OHOKIETOUHBIX OpraHn3MoB. bakrepuu,
apxeu, OAHOKJIETOYHBIE TPUOBI, OJTHOKIETOUYHBIE BOJOPOCIH, Apyrue nporectsl. KojgoHuanbHbIe
OpTaHU3MBI.

B3anMocBsA3b yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl ¥ CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, IOKPOBHA,
MIPOBOJIAILAsL, OCHOBHAS, MEXAHUYECKASI. Oco0eHHOCTH CTPOCHUS, byHKIMI u
pacnoJIOKEHUsI TKAHEN B OpraHax pacTeHUH.

TkaHu KUBOTHBIX M 4eJoBeKa. THUIbl JKUBOTHBIX TKAHEW: SIHUTEIHAIbHAs,
COEIMHUTEINbHASA, MbIlIIeYHAas, HepBHAast. OCOOEHHOCTH CTPOCHHS, byHKIUH u
pacroyioKeHus TKaHEeH B opraHax >KMBOTHBIX M Y€JIOBEKa.

Opranbl. BereratuBHbie 1 TeHEpaTUBHBIC OpTraHbl pacTeHU. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITMU OpraHOB M CUCTEM OPTaHOB.

Omopa Tena opranusmoB. Kapkac pacrenmit. CkeneTsl OAHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapykHbIil 1 BHyTpeHHHI ckeneT. CTpOEHUE U TUIIbI COEAMHEHUS
KOCTEM.

JIBukeHne OpraHu3MoB. JIBMKEHHME OJHOKIETOYHBIX OpPTaHH3MOB: aMeOOUIHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOUYHBIX PACTEHHWIl: TPONMHU3Mbl M HACTHUHU.
JIBr>KeHe MHOTOKJIETOUHBIX )KMBOTHBIX U U€JIOBEKa: MblllieuHas cuctema. Pediekc. CkeneTHoie
MBIIIIIBI U UX padoTa.

[Tutanue opranu3moB. [lornomieHue BOIbI, YIJIEKUCIOTO Ta3a U MUHEPAJIbHBIX BEIECTB
pactenusmu. [lutanue >KUBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPUKIETOYHOE IMHUIIEBAPEHUE.
[luraHne MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUILIEBAPUTENHLHOIO TpakTa. [lumeBapurenbubie
»kenesbl. [IumeBapurenbHas cucrema yeaoBeKa.

Jpixanue opraHu3MoB. [[pixanue pactenuid. Jlprxanue kuBOTHbIX. Juddysus razos
yepe3 TMOBEPXHOCTh KieTku. KoxkHoe napixanue. [lpixaTenbHas moBepXHOCTh. JKabepHoe u
n€royHoe JapixaHue. JlpIxaHWE TO3BOHOYHBIX JKHMBOTHBIX U YEJIOBEKA. OBOJIOIIMOHHOE
YCIIOKHEHUE CTPOEHUS JIETKUX TMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas CHCTEMa YeIOBEKa.
MexaHu3M BEeHTUJISAINAN JIETKUX Y TITUIL K MIICKONMUTAIOMUX. Perynsnus apixanus. /[prxarensHbie
00BEMBL.

TpaHcnopT BemECTB y OpraHM3MOB. TpaHCHOPTHBIE CHCTEMBI pacTeHui. TpaHcropt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHocHas cucTtema



IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeKka. Cepaue, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXHEHUS  CTPOEHHS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsus.

Beinenenne y opraHu3smoB. Beigenenue y pacteHuid. BelneneHue y KUBOTHBIX.
CoxparutensHble Bakyonu. Opranel BbieneHus. @DuipTpanus, cekpeuuds U 0oOpaTHOE
BCAChIBaHME KaK MEXaHU3Mbl pa0OThI OPraHOB BblJIENEHUs. CBS3b MIOJIOCTH TENNA ¢ KPOBEHOCHOM
U BBIJCIHUTEIBLHON CUCTEMAMU. BbineneHue y MO3BOHOYHBIX XKMBOTHBIX M uenoBeka. Iloukw.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH y YEJIOBEKA.

3ammra y OopraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl Oakrepuil u
LIUCTHI MPOCTEUIINX. 3al[UTa Y MHOTOKJIETOYHBIX pacTeHui. Kyrukyna. CpeacTtsa nacCUBHON U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKpOBBI M MX IpOU3BOJHBIE. 3aluTa
opranuzMa oT Oone3neid. VMmyHHas cucrema uenoBeka. KJeTOUHBI M TyMOpaJbHBIN
UMMYHHUTET. Bpoxk1€HHBIN 1 proOpeTéHHBIN cenu(uyecknii MIMMYHUTET. TeopHst KIIOHATBHO-
cenexktuBHoro ummynuteta (I1. Dpmux, ®.M. Beprer, C. Tonerasa). BocnanurenbHbie OTBETHI
Oopranu3MoB. Poiib BpOxKIEHHOrO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PasnpaxxumMocTs M perynsuus y OpraHu3MoB. Pa3zIpa)kmMOCTb y OIZHOKJIETOYHBIX
opranu3MoB. Takcucsl. Pa3apaxumocTs U perynsauus y pacreHuil. PocToBble BemiecTBa U HUX
3Ha4YCHHUE.

HepBhas cucrema u pednexropHas perynsuus y >KuBoTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOIIMOHHOE YCJIO)KHEHHE CTPOEHUS HEPBHOM CUCTEMbBI y JKUBOTHBIX. OTIEIbI
TOJIOBHOTO MO3Ta TIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedekropHas ayra.

be3yciioBHbIE U yCTIOBHBIE PE(IICKCHI.

I'ymopanbHas peryisauus W 3HIOKPHHHAs CHUCTEMa >KMBOTHBIX M uesoBeka. JKenmesbl
SHJIIOKPUHHOM CHUCTEMBl M HMX TOPMOHBL JleicTBuE TopMOHOB. B3anMoOCBs3p HEpPBHOU U
SH/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JlemoHcTpauu:

[Toptper: N.II. I1aBnoB.

Tabmuipl n cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH,
«baktepun», «Ipocreiimme», «OpraHbl IIBETKOBBIX pacTeHH», «CHCTEMBbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEe CTpOE€HHE HAaceKOMbIX», «TKaHM pacTeHU»,
«Kopuesble cucrems», «CtpoeHue crebns», «CTpoeHHe IHCTOBOW IUIACTUHKW», «TKaHu
KUBOTHBIX», «CkeneT denoBeka», «lIumeBapurenpHas cucreMay», «KpoBeHOCHas cucTeMay,
«/IpixaTenbHas cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucreMar,
«BplaenurenpHas cuctema», «QHIOKpUHHAS cUcTeMa», «CTpoeHue MbIIILbD, «MIMMyHHUTETY,
«KumeyHomnonoctHeie», «Cxema MUTaHUS pacTeHU», «KpOBEHOCHBIE CUCTEMBI TTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rupo», «CTpoeHne miaHapun», «BHyTpeHHee cTpoeHue J105K1€BOTro
yepssi», «HepBHast cucrema priO», «HepBHas cucrema narymku», «HepBHas cuctema
npecMmelKaromuxcs», «HepBHasg cucrema nruny, «HepBHas cucrema MIIEKONMTAKOLIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

Ob6opynoBaHue: CBETOBONH MHUKPOCKOI, MUKPOIIPENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaThl TKaHEH, paAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOYKUX, JKUBBIE
HK3EMIUIAPBI KOMHATHBIX PACTEHU, repOapuu pacTeHUH pa3HbIX OT/IEJIOB, BJIa)KHbIE MpenapaThl
’KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEI0BEKa,
o0opynoBaHuEe Jii JEMOHCTpPAallMM TOYBEHHOTO U BO3AYUIHOIO MHTaHUS pPaCcTEHUH,
paclleruieHdss Kpaxmana U OelKoB TMOJ JAeWcTBHEM (EepMEHTOB, OO0OpyIOBaHHE IS
JEMOHCTpPALMK ONBITOB 110 U3MEPEHMIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHbIX.

JIaGoparopHas paboTa «/3ydeHne TKaHel pacTeHUI».



JlabopaTtopHas pabota «/3ydeHne TKaHeH )KUBOTHBIX.

JlaGoparopHas padota «/3ydyeHne opraHoB IBETKOBOTO PaCTECHUS».

Tema 10. PazMHOXEHME U Pa3BUTHE OPTaHU3MOB.

@opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrioyioe (BKIIOYas BETETATUBHOE) M IOJOBOE.
Bupt 6ecrionioro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYIIALUS, parMeHTalus, KIOHUPOBaHHE.

ITosnoBoe paszmHoxkeHue. IlonoBble kieTku, uiaum ramersl. Meio3. Craguu Mmeiiosa.
IToBenenue xpomocom B Meinose. Kpoccunrosep. bruonornueckuii cMbIca MeH03a U MOJIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszButue. [ameroreHes y KUBOTHBIX. lloyioBble Kkene3bl.
OO0pa3oBaHue M pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaroreHes u oorenes. CTpoeHHE MOJOBBIX
KJICTOK.

Omiog0TBOpEeHHE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOJJOTBOPCHHS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHS - HayKa O Pa3BUTHU
opranu3mMoB. Ctaauu 3MOpHUOreHes3a >KMBOTHBIX (Ha mpumepe narymku). Jpobnenue. Turbt
npo6nenus. OcOOEHHOCTH JPOOIeHUS MIEKOMUTAIOMINX. 3apOAbIIIEBbIE TUCTKU (TaCTPYISALs).
3akjaJKka OpraHoB M TKaHEW W3 3apoJbIIIEBBIX JHUCTKOB. B3anMHOe BiusiHHE dYacTeil
pa3BUBaOIerocs 3apojpima (3MOpHOHANIbHAS WHAYKIMS). 3akiajka IUIaHa CTPOCHHS
JKUBOTHOTO KaK pe3yJbTaT HUEPAPXUYECKUX B3aUMOJCHCTBMM TIeHOB. BiusgHue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEbl.

Poct u pasButue xuBoTHBIX. [locTamOpmoHaneHbI mepuox. llpsmoe m Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo30M y OECHO3BOHOYHBIX W TIO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHHE MPSAMOrO0 U HENPSIMOTO Pa3BUTHUS, UX PACIPOCTPAHEHUE B MPUPOIE.
Tunbel pocra XUBOTHBIX. DaKTOPbl pErylsilUM POCTA JKUBOTHBIX W ueioBeka. Craauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U 4ellioBeka. [lepuosibl OHTOTreHe3a 4YeloBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKUEe MTPOLECCHI.

PasmuokeHue u pazButue pacreHuit. ['ameroput um crnopodut. Meiio3 B KU3HECHHOM
nukie pacteHud. OOpa3oBaHue CrHop B TIporecce Meiosza. ['ameroreHe3 y pacTeHUM.
Om1og0TBOPEHHE W pPAa3BUTHE PACTUTEIBHBIX OPraHW3MOB. JIBOWHOE OIIOOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHU3MBbl PEeryJsuU OHTOT€HE3a Y PACTEeHUN U KUBOTHBIX.

JleMoHCTpanuu:

[Hoptpetsr: C.I'. HaBammun, X. [lIneman.

Tabnuue! u cxemsl: «BereraTuBHOE pa3sMHOXKEHHUE», «TUIBI OECIIONOr0 pa3MHOKEHUSY,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE 5BrIeHB», «Pa3MHOXKEHHE THIPBI,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SMIEKIETKM W CHEPMATO30MIay,
«OcHOBHBIE cTaguM OHTOreHesa», «lIpsimoe m Hempsimoe pasButTue», «Pa3BuTme Mmaiickoro
Kykan, «PazButue capanumn», «Pa3Butne JIArymkn», «/[BoiHOE OMIIOJOTBOPEHHE Y IIBETKOBBIX
pacrenuii»y, «CTpoeHHEe CeMSIH OJHOJIOJIBHBIX U JBYOJBHBIX pacTeHU», «KU3HEHHBIN UK
MOpPCKON  KamycThl», <OKU3HEHHBIA LHMKI Mxay, <«KU3HEHHBIM LMK NanoOpOTHUKAY,
«OKW3HEHHBIN IIUKI COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIpEenaparThl SAUILIEKIETOK u
CIIEPMATO30M10B, MOJEND «LIMKI pa3BUTHS JIATYIIKN.

JlabopatopHas pabota «lM3ydeHue CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

[IpakTrueckas pabota «BpIsBICeHHE MPU3HAKOB CXOJCTBA 3apOJBIIICH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTtopHas padota «CTpoeHHE OPraHOB Pa3MHOKEHHS BBICIIUX PACTCHHII.

Tema 11. I'eHeTuka - Hayka 0 HaCJIEACTBEHHOCTH U U3MEHUMBOCTH OPraHU3MOB.



Hcropust cTaHOBICHUS W Pa3BUTHSA TEHETUKH Kak Hayku. Paborer I.Mennens, I'. ne
®puza, T. Moprana. Ponb oTeuecTBeHHBIX YUYEHBIX B pa3BUTUM TeHeTHKU. Padorer H.K.
Konwsuosa, H.U. Basunosa, A.H. benozepckoro, I'.Jl. Kapneuenko, I0.A. ®ununuenko, H.B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TTOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJIJIeJIbHbIC
TeHbl, AJbTEPHATUBHBIC TPU3HAKK, JOMUHAHTHBIM M PEIECCUBHBIN MMPU3HAK, T'OMO3HUIOTAa,
reTepo3UroTa, YUCTasl JUHUS, THOpuAbI, reHoTurl, GeHoTur. OCHOBHBIE METOJbl T'€HETHUKH:
rUOPUA0IOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoHcTpanuu:

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.1. Basunos, A.H.
Bbenosepckuii, I'.J[. Kapneuenko, F0.A. @wmmuenko, H.B. Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToJIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

JIaboparopHas pabora «JIpo3oduiia kak 00bEKT FTeHETUYECKUX HCCIICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH.

Monorubpuanoe ckpenBanue. IlepBbiii 3akoH MeHAens - 3aKOH €IWHOOOpasHs
rubpuaoB nepBoro mnokoneHus. IlpaBuno momuuupoBanus. Bropoit 3akoH MeHaens - 3akoH
pacieruieHus npu3HakoB. [{utTonornyeckie 0CHOBbI MOHOTHOPHAHOTO cKpeluBanus. [ umnoresa
YUCTOTHI TAMET.

AHanmusupyromee — ckpemuBaHue.  [IpomMeXyTOYHBIM  XapakTep  HacJIEIOBaHHS.
Pacmiennenve npu3HakoB MpH HETIOJIHOM JIOMUHHUPOBAHUH.

JurubpunHoe ckpemuBaHue. Tperudd 3akoH MeHzaens - 3aKOH HE3aBHCHMOIO
HacJe0BaHus Mpu3HakoB. L{uTonornyeckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS.

CuernienHoe HacnenoBanue npusHakoB. PabGorer T. Moprana. CuerieHHOE
HACJE/J0BAHUE TEHOB, HApYIICHUE CLEIUICHUS MEXJ1y TeHaMH. XpOMOCOMHas Teopus
HACJIEJICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXaHU3M OIPEACICHUS 0Ja. AYTOCOMBI U MOJIOBBIE
XpoMOcoMBl. ['oMOrameTHbIii M rereporaMeTHbIl MoJ. l'eHeTnueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacrienoBanue nMpu3HaKoB, CIIETUICHHBIX C TIOJIOM.

I'enoTun kak menoctHas cucrema. llnedoTponusi - MHOKECTBEHHOE NIECWCTBHUE TIEHA.
MHOKeCTBEHHBI ajuiein3M. B3auMoaencTBue HeaJuleNbHBIX TeHOB. KOMILIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTnyeckuii KOHTPOIb pPa3BUTHS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKke
(GU3HONOrHUECKUX TIPOIIECCOB, TMOBEACHUS M KOTHUTHBHBIX (GYHKIUH. [eHeTnueckue
MEXaHM3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH - TMApa3sUT» U «XO35AUH -
MUKpOOHOMY. ['eHeTH4ecKIe aclieKThl KOHTPOJIS U U3MEHEHUS HacleACTBeHHON HH(pOopMaIuu B
MOKOJICHUSIX KJIETOK H OPTaHU3MOB.

JeMoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopran.

TaOmuis! u cxemsl: «IlepBblit U BTOpOi 3aKoHbl MeHens», «Tpetuii 3akoH

Mengensi», «AHanu3upyloliee CcKpeuuBanuey, «HemonHoe TOMUHHpOBaHUEY,
«CrieryieHHOe HAacJeloBaHUE TPU3HAKOB y apo3odunely, «l'eHetnka monay, «Kapuotun
yenoBekay, «Kapuotun npozodunsry, «Kapuotunm ntumbny, «MHOXKECTBEHHBIH alIeIU3M»,
«B3anmMoielicTBUE TEHOBY.

OO6opymoBaHue: MOJIENb JJIS IEMOHCTPAIIMU 3aKOHOB €IMHO00pa3usi THOPUIOB MTEPBOTO
MOKOJICHUSI M PACHICTUICHHS MPU3HAKOB, MOJIETh JJIs JACMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO
HACJIeI0BAHUS MPU3HAKOB, MOJIETh JIJIsI JEMOHCTPAIIMH CHETITIEHHOTO HACJIeIOBAHUS ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «J{po3zoduiar.

[Ipaktrueckass pabora «M3ydeHune pe3ylbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUSA Y
JPO30(QHITBD».



[IpakTnueckass pabGota «M3ydyeHue pe3yiabTaTOB AUTHOPUIHOTO CKPELIUBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH.

B3aumoneiicTBue reHoTuna u cpensl npu ¢GopmupoBaHuu (eHoruna. M3MEHYMBOCTD
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE TMPU3HAKK. BHIBI  HM3MEHUYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHAS!.

Monudukanronnas u3MeHYUBOCTh. Posib cpenbl B popMUpOBaHUU MOAUPHUKATMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanumoHHbIil psii v BapuaimonHas kpusas (B.
Horanncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enHoTunnueckass M3MeHYMBOCTh. (CBONCTBA T€HOTUIIMYECKOM H3MEHYMBOCTH. Buisl
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHASI, MyTallHOHHAS.

KoMOuHaTuBHasI KI3MEHUYUBOCTH. Mei03 1 TOJIOBOM Mporiece - OCHOBAa KOMOMHATHBHON
U3MEHYMBOCTHU. POJTb KOMOMHATUBHON N3MEHYUBOCTHU B CO3JIAHMH T€HETUYECKOTO pa3Ho00pa3us
B IIpEJIeax OJTHOTO BU/A.

MytanmonHass U3MEHUYMBOCTh. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE, F€HOMHBIE.
CHoHTaHHbBIE M HWHAYLUMPOBAaHHbIE MYTAlMU. SINepHbIE M LUTOIUIA3MAaTUYECKUE MYTALMH.
Comaruueckue W MoJoBble MyTauuH. [IpyunHBl BO3HUKHOBEHHMS MyTalui. MyTareHbl U X
BIIMSIHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacieacTBeHHOM usMeHuuBoctu (H.M. BaBwiioB). BHesnepHas W3MEHUYMBOCTb U
HaCJIEICTBEHHOCTb.

JeMoHcTpanuu:

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

Tabnuipel u cxembl: «Buabsl U3MEeHUYUBOCTHY, «MoaupukalnuoHHas W3MEHYHBOCTHY,
«KomOuHaTuBHAsT  M3MEHYHUBOCTHY»,  «Meio3», «OminogorBopenue»,  «l'‘eHernyeckue
3a0o0JieBaHus YeNOoBeKay, «Buabl MyTanuiiy.

O6opynoBaHue: KUBbIE U TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTCHHM, PUCYHKH
(otorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jlabopatopnas pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOIU(MUKAIMOHHOM
M3MEHYMUBOCTH. [TocTpoeHNE BapUAILIMOHHOTO PsAJIa U BAPUAIMOHHON KPUBOII».

[IpakTuueckas padbora «MyTtauuu y 1po30(uisl (Ha TOTOBBIX MUKpOIpENaparax ).

Tema 14. I'eneTuka yenosexa.

Kapuotun uvenoBeka. MexayHapoaHas MporpaMMa HCCIEAOBAHHUS T'€HOMAa YEIOBEKA.
MeTopl N3ydeHUs TeHETUKH YellOBEKa: TeHeaIOTHYeCKHi, OMM3HEIOBbIH, ITUTOTeHETUYECKUH,
NONYJALUOHHO-CTATUCTUYECKUH, MOJIEKYJIIpHO-TeHeTHUecKnuil. COBpEMEHHOE Ompe/eeHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHUE,

FeHOTHIIMPOBAaHWE, B TOM uucie c¢ nomompro [II[P-ananu3a. HacnencrBeHHble
3a0osieBaHnsd 4enoBeka. [‘€eHHbIE © XpPOMOCOMHbIE 0OJe3HHM uenoBeka. bone3Hu ¢
HACJICJCTBEHHON  MPEapacloiOKEHHOCThIO.  3HAYeHHWE  MEIUIIMHCKOM  TEeHETUKH B
NPEIOTBPALICHUN U JICYEHUH TeHEeTHYeCKUX 3a0oseBaHMil uenoBeka. MeauKo TeHETHYECKOe
KOHCYIbTHpOBaHKE. CTBOJIOBBIE KIETKU. [IOHSATHE «T€HETUYECKOTO Irpy3ay. ITUUECKHE aCIIEKThI
WCCJICIOBAHHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I' enetrueckue GakTOphbl MOBBIIIEHHONW YyBCTBUTEILHOCTH YeNIOBEKa K (PU3HUECKOMY U
XUMHYECKOMY 3arpsA3HEHHUIO OKpYXaroulel cpenapl. ['eHeTudeckas NpeapacroyioKeHHOCTh
YyeJioBeKa K MaTOJOTUSIM.

JeMoHcTpanuu:

Tabmuupl u cxemsl: «Kapuotumn yenoBekay, «MeToapl U3ydeHUs TEHETUKH YEJIOBEKaY,
«'eneTnueckue 3a00JI€BaHUS YETOBEKAY.

[IpakTuueckas pabora «CocTaBiaeHHe U aHAINU3 POJIOCIOBHOM».

Tema 15. Cenekuusi opraHu3MoOB.



JomecTtukauuss U cenekiusa. 3apoKICHHE CEJeKIUH W JoMecTukanuu. Ydenue H.M.
Bapunosa o LleHTpax nmpoucxox1eHrss 1 MHOT00Opasusi KyJbTYPHBIX pacTeHu. Posb cenexumun
B CO3JaHUM COPTOB pacTeHUl W mopoJ kuBOTHbIX. CopT, mopoaa, wmWTaMM. 3aKOH
TOMOJIOTHYECKHUX PSAOB B HACJIEACTBEHHOUW M3MeHunBocTd H.M. BaBuiioBa, ero 3HaueHue Juis
CEJICKIIMOHHOM PabOTHI.

Metoabl  CelNeKIMOHHOM  paboThl.  VICKYCCTBEHHBI  OTOOp:  MAacCOBBIH |
WHIUBUIYAJIbHBIA. DTarbl KOMOWHAIMOHHOW CeJeKuuH. VcrbITaHue NpOW3BOAMTENEH TI0
noroMcTBy. OTOOp O T€HOTUIy C IHOMOILBIO OLIEHKM (PeHOTHUIIa MOTOMCTBA M OTOOp IO
TEeHOTHUITY ¢ ToMoIst0 aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PaamanvoHHBIN H
XUMHUYECKHH MyTareHe3 Kak MCTOYHUK MyTallMid y KyJbTYPHBIX (OPM OpPraHHU3MOB.
Hcnonp30BaHWe TE€HOMHOIO pEAAKTUPOBaHUS U MeToAoB pekoMOumHaHTHBIX JHK s
IIOJIYYEHUS UCXOTHOTO MaTepHralia JUisl CEJIEKLUN.

[lonyyenne mnonumuonnoB. BHyrpuBumoBas rulOpumusanus. bauszkopoacTBeHHOE
CKpeliBaHue, Wi UHOpuAMHT. HepoacTBeHHOe ckpemuBanue, Ui ayropuauHr. I'ereposuc u
ero npuuuHbl. Mcronp3oBaHue rerepo3uca B cenekuuu. OraanéHHas TuUOpUIU3aALMSL.
[Ipeononenue Oecryionusi MEXBHUIOBBIX T'HMOpPUIOB. JIOCTM)KEHUS CeNeKUUH PpacTeHUd u
JKUBOTHBIX.

CoxpaHeHHe U U3y4Y€HUE N€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U HUX JUKUX
poanYe ISl CO3/IaHUsl HOBBIX COPTOB M THOPUIIOB CEIbCKOXO03IHCTBEHHBIX KYJIBTYP.

JeMoHcTpanuu:

[Toptpersr: H.W. BaBuiios, 1.B. Muuypun, I'.Jl. Kapneuenko, I1.I1. JIykbsnenko, b.JI.
Acraypos, H. bopnoyr, /[.K. benses.

Tabnuue! u cxembl: «L{eHTpbI IPOUCX0XKAEHUS 1 MHOI000pa3usl KyJIbTYPHBIX PACTCHHIT»,
«3aKOH TOMOJIOTUYECKHX PSNOB B HACJIEICTBEHHOW H3MEHYMBOCTU», «METOIbl CENEKIUN»,
«OtnanéuHas rubpuauzanus», «Myrtareses».

JIaGoparopHas pabora «/3yueHue copToB KyJIbTYPHBIX PACTEHUH W MOPOA JTOMAIIHUX
KUBOTHBIX).

JlabopaTtopHas pabota «/3ydeHnue MeTo10B CEJIEKIIMH PACTEHUI.

[IpakTuueckas padbora «[IpuBuBKa pacTeHUID.

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHIKEHMSI CENIEKLIMM PACTEeHUM M KMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, TUIEMEHHYIO ()epMy, COPTOMCIBITATENbHBI y4acTOK, B TEIUINYHOE
XO035ICTBO, B JTaOOPATOPUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. buotexHonorusa u cUHTETHYECKast OMOTIOTHSL.

OOBeKThl, HUCHOJBb3yeMble B OMOTEXHOJOTHH, - KJIETOYHBbIE W TKAHEBbIE KYJBTYpBHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepUCTUKa. TpaaulMoHHAas OWOTEXHOJIOTHA: XJeOoledeHue,
MOJIy4Y€HUE KUCIOMOJIOYHBIX NMPOYKTOB, BUHOAEINE. MukpoOuonornyeckuit cuHte3. OObeKThI
MUKpoOunosiornyeckux TexHosaoruil. [IponsBoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

CozaHue TEXHOJOTMM W HMHCTPYMEHTOB  IIEJICHANpPaBIE€HHOTO W3MEHEHUs |
KOHCTPYMPOBAHUS TEHOMOB C LIE€JIBIO MTOJIYUEHHUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COAEPKAIINX
HE BCTpEYaroIuecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Knerounas mnxenepus. MeToapl KyJabTyphl KIETOK M TKaHEW pacTeHUI M KMBOTHBIX.
Kpuobanku. Comaruueckas rubpuamszanus M coMaTHueckuil smOpuorenes. Vcmosb3zoBaHue
TarjioOWJI0B B CEJIEKIMM pacTeHui. VckyccTBeHHOe oOImIonoTBOpeHue. PekoHCTpyKuus
AWILIEKJIETOK ¥ KIOHUPOBAaHUE KUBOTHBIX. MeTo/1 TpaHCIIaHTAIMH sJIEp KIIETOK.

XpOMOCOMHas ¥ TeHHAsI UHXKeHEpHs. VICKyCCTBEHHBIN CHHTE3 T'e€Ha U KOHCTPYUPOBaHUE
pexomOuHanTHEIX JIHK. JlocTmkeHus um mepcrnekTUBbl XpOMOCOMHOM M T€HHOW WHKEHEpPHUH.
DKOJIOTUYECKHE U ITUYECKHE MTPOOIeMbI T€HHOM HHKEHEPUH.

Menununckue OuorexHosorud. IloctreHomuass uudpoBas wmeauuuHa. [I1P-



IuarHoctuka. MeTaOoJIOMHBIN aHalin3, TEHOLCHTPUYECKUA aHAJIM3 MPOTEOoMa YeJIOBEeKa IS
OILICHKH COCTOSIHHSI €r0 30pOBbsl. Mcrionb30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
30-6uounnkeHepust s pa3paboTKu (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3aHMSI KOMITJIEKCHBIX TKAHEH COYETaHUEM TEXHOJIOTMM TPEXMEPHOIO OMONPUHTHHTA |
ckadpdonauara IS penieHus 3amad

MEPCOHAIM3UPOBAHHON MEIUIMHBI.

Cozanue BEKTOPHBIX BaKIMH C LENIbI0 00ecredeHrss KOMOMHHUPOBAHHOW 3alllUTHl OT
Bo3Oyauteneld OPBU, ycTaHOBICHHE MOJIEKYISIPHBIX MEXaHU3MOB

¢byukuonupoBanusi PHK-copepxamux BHpPYCOB, BBI3BIBAIOIIMX 0OCO0O OMAaCHbBIE
3a00JIeBaHUs YeJIOBEKa U JKUBOTHBIX.

JeMoHcTpanuu:

Tabmuupr u  cxemsl: «/cronb3oBaHME MHMKPOOPIaHM3MOB B IPOMBILUIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I'eHHas HHKEHEPUI».

JlaboparopHas pabota «/3ydeHne o0bEKTOB OMOTEXHOIOTUM.

[IpakTuueckas pabora «IlonmydueHre MOIOYHOKUCIBIX MPOJLYKTOB.

Dkckypcust «bUOTeXHONOTHS - BayKHEHIIIas POU3BOIUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

Copepxanne ooyuenus B 11 kiacce.

102 4, u3 HUX 84- pe3epBHOE BpeMs

Tema 1. 3apoxkIeHre U pa3BUTHE SBOJIIOIIMOHHBIX TPEJCTABICHUN B OMOIOTHH.

OpomonmonHas teopust Y. [lapsuna. Ilpeanochuiku BO3HUKHOBEHHUS JapBHHHU3MA.
JKusnb n HaydHas nearenbHOCTh Y. JlapBuHa.

JIBuwkymue cuiasl 3Boiouud BugoB mo Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
pPa3MHOXKEHHs OPraHu3MOB, HACJIEJCTBEHHAs HW3MEHUYUBOCTb, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckord Teopuu sBomouun (CTD). HeltpanpHas Teopus
sBomonu. COBpeMEHHasl SBONIOIMOHHAsA OHOJOTUs. 3HAYeHHE HBOJIIOIMOHHOW TEOpUU B
(GbOopMHUPOBAHNHN €CTECTBEHHO-HAYYHON KapTHUHBI MUpA.

JeMoHcTpanmu:

[Moptpetsr: Apucrorens, K. Jlunneit, XK. Jlamapk, O. Cent-Unep, K. Kiosse, Y. lapsuH,
C.C. Yersepukos, U.U. [lImaneraysen, /1. Xonneitn, /I.K. benses.

Tabmuue! u cxemsl: «Cucrema xuBoit npupoasl (o K. Jlunnero)», «JlecTHuma *uBbIx
cymectB (mo Jlamapky)», «MexaHu3M (GOPMHPOBAaHUS NPUCHOCOONIEHUH Yy pacTeHUH U
*KUBOTHBIX (TI0 Jlamapky)», «KapTta-cxema mapiipyta nyremectBus Y. Jlapsunay, «Haxomaku Y.
HapBuna», «®Popmbl 0oprObI 3a cymiecTBoBaHue», «llopoabl romybeit», «MHoroobpasue
KYJIBTYPHBIX (OpM KarmycTsl», «[1lopoabl JOMalTHUX KUBOTHBIX», «Cxema 00pa30oBaHMsI HOBBIX
Bu10B (110 Y. [lapBuny)», «Cxema

COOTHOIIEHUS JIBWXKYIIUX CHUJ 3BOJIOLUN», «OCHOBHBIE MMOJIOXKEHHS CUHTETHUYECKOMN
TEOPUU IBOJIOLIUN.

Tema 2. MukposBosonus U €€ pe3ysbTarhl.

[Tonmynsanus kak sneMEHTapHas €IMHULA 3BONMONUH. COBPEMEHHBIE METO/BI OLEHKU
TeHETHYECKOT0 pa3HO00pa3us U CTPYKTYpbI oy siiuil. I3Menenue reHooH 1a HOMyISIH KakK
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH TeHeTudeckoro pasHoBecus Jx. Xapnau, B.
Baitn6epra.

DOnemeHTapHble (aKTOpbl (ABMXKYIIME CHIIBI) HBOJIIONMHU. MYTAIlMOHHBIM Ipolecc.
Komb6unaruBHass m3aMeH4YMBOCTh. [[peii reHoB - ciydaliHble HEHamnpaBieHHbIE H3MEHEHHS
4acToT ajuienel B momynauusx. D¢dekt ocHoBarens. Murpauuu. W30isMmus momyssiuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTUBHAS).

EcrectBenHblii 0TOOp - Hampamisiomuil (akrop sBoironuu. GopMbel €CTECTBEHHOTO



oTOOpa: JIBIKYIIUNA, CTAOMIM3UPYIOIMNUMA, pa3pblBatOIIui (Au3pynTuBHbA). [lomoBoit oTOOpP.
Bo3HUKHOBEHUE U 3BOJIOIMUS COLUATBHOTO MOBEACHUS KUBOTHBIX.

[TpucnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT MHUKpPO3BONIOLMHU. BO3HHKHOBEHHE
npucnocoOiIeHnit y oprann3mMoB. ApoMopho3sl 1 uanoagantauuu. [Ipumeps! npucnocoOneHuit
y opraHu3MoB: Mopdosioruueckue, (QU3NOIOTUYECKUE, OUOXUMHUYECKHE, IOBEICHUYECKUE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumoobpasoBanue kak pe3ysibTaT MUKpPO3BOJIOLHUU.
Wzomsiust - ximroueBoit  (paktop BumooOpazoBanus. Ilytm u cmocoObl BHIOOOpa3OBaHMUS:

ajyonarpuyeckoe (reorpaguueckoe), CMUMIaTpUIECcKoe

(?KOJIOTMYECKOE), «MTHOBEHHOE» (TMOJUILIONAN3AIMs, THOpuan3amnus). JnmuTenbHoCTh
HBOJIIOIIMOHHBIX MTPOIIECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUIECKOTO pa3HO0Opa3usl.

Ponp  sBomOLMOHHON OWOMOTMM B pa3pabOTKE HAayyHBIX METOAOB COXPAaHEHUS
O6unopazHooOpaszus. MHKpPOIBOMIONKS M KOJBOJIOLHMS MApa3uTOB W UX X035€B. MexXaHU3MBI
bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JlemoHcTpauu:

[Hoptpetsr: C.C. UerBepukos, J. Maiip.

Tabnuie! u cxeMbl: «MyTallMOHHASE U3MEHUHUBOCTHY, «[lonmynsiuoHHas cTpyKkTypa

BUJa», «Cxema nposiBiaeHus 3akoHa Xapau-Baiin6epray, «/[BIKyII1e CUITbI 3BOTIOLUN,
«DKOJIOTHYECKasT M30JSIIUS OIS ceBaHCKOM Qopenn», «[eorpadudeckas H30IAIUSL
JMCTBEHHUIIB CHOMPCKOM M JIMCTBEHHUIIBI JaypCKoiy, «[lomyIsinrnoHHbIe BOJTHBI YACICHHOCTH
XUIIHAKOB M XKepTB», «CXema ACHCTBHSI ECTECTBEHHOTO oTOopay, «®Dopmbl OOpHOBI 3a
CYIIIECTBOBAHHE, «HayCcTpHaNbHBIHI MEJTaHU3M, «OKuBbie HCKOIaeMbIe»,
«ITokpoBUTENbCTBEHHAs! OKpacka >KHUBOTHBIX», «lIpemympexnaromas OKpacka >XHUBOTHBIXY,
«®Dusnonoruueckue agantanuny, «lIpucnocobieHHOCTh OPraHM3MOB U €€ OTHOCUTEIHHOCThY,
«Kpurepun Buga», «Bugsl-gBoiiHukn», «CTpykTypa BHAa B mpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpaduyeckoe BHUIOOOpa3oBaHHE TPEX BUIOB  JAHABIIICH,
«OKoJIOTHYECKOEe BHUJI000pa30BaHKME BUAOB CHUHMI, «llomumuionasl pacteHuit», «KamycTHo-
peAeuHBbI THOPUI.

O6opynoBanue: repdapun pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydelia MITUIl U 3BEpeil ¢
pUMeEpaMHu Pa3IMYHBIX MPHUCIIOCOONICHHI, Yydena NTHII U 3BEpel pa3HbIX BUJIOB, repOapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMHU.

JIaGoparopHas paboTa «BpIgBIeHHE U3MEHUYNBOCTH y 0COOEH OHOTO BHIa».

JlaGopatopHass pabota «IIpucmocobieHusi OpraHM3MOB M HUX OTHOCHUTENbHas
[EIeCO00Pa3HOCTHY.

JlaboparopHas pabora «CpaBHEeHHE BUI0B IO MOP(HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bosto1us U €€ pe3ybTaThl.

Metoabl  u3ydeHHsT MakpodBomonMd. [lameoHTONOTHYECKHE METOABI HU3YyYSHHS
sBostonu. Ilepexonupie opMbl U PUITOreHETHYECKHE PSAbI OPTaHU3MOB.

buoreorpaguyeckue meronbl uszydeHus sBoitonuu. CpaBHeHue (iaopsl U (ayHsI
MaTEepHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUabl-3HIEMUKH U PETUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(HOIOTHUECKUE METOIbl U3YUEHHUS SBOJIIOLINH.
['eHeTHUeCKHEe MEXaHU3MbI 3BOJIOIMU OHTOTEHE3a M TOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB.
["oMoornYHbIE ¥ aHAIOTUYHBIE OpTaHbl. PyTuMeHTapHbIe OpraHbl U aTaBU3MbL. MOJIEKYIISIPHO-
TeHeTHYECKHEe, OHOXMMHYECKHE W MaTeMaTHYeCKHe METOABl H3YyYCHHS DBOJIOIHH.
['omonoruunbie reHsl. COBpeMEHHBIE METOBI IIOCTPOCHUS (PHITOTEHETUIECKHUX JIEPEBHEB.

XPOMOCOMHBIE MYTaITUH U DBOJIOIHSI TEHOMOB.

O6mme 3akoHOMEpPHOCTH (TpaBWiIa) HBOMIONUU. HeoOpaTUMOCTh  JBOJIONNH.
AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIIOIUH.



JeMoHcTpanuu:

[Toptpetsr: K.M. bap, A.O. KoBanesckuii, @. Mroiep, 3. ['ekkenb.

Tabmuie! u cxeMbl: « DUTOTEHETHUSCKUN PSAJT TOMIAINY, «APXEONTEPUKCY, «3BEpO3yObIe
auepsl», «Cterouedans», «Puanoduter», «CeMeHHbIe TANOPOTHUKWY», «buoreorpadpuyueckue
30HBI 3emuny, «Jlpeiid KOHTHHEHTOB», «PenmukThl», «HadanbHble cTaguu SMOPHOHAIEHOTO
pa3BUTUS IIO3BOHOYHBIX JKMUBOTHBIX», «[= OMOJIOTMUHBIE U aHAJOTUYHBIE OpPraHbD»,
«PynumeHTbl», «ATaBU3MBD), «XPOMOCOMHBIE HAa0OpHI YEJIOBEKAa W IIHMMIIaH3e», «[JaBHbIE
HaIpaBJIEHUS IBOIOLUNY, «OO0LIe 3aKOHOMEPHOCTHU 3BOJIOLIUNY.

O6opynoBaHue: KOJJIEKIUHU, TepOapuu, MYJsSKH HUCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYAUMEHTAPHBIX OPraHOB U AaTaBU3MOB, KOJUIEKIIUH
HACEKOMBIX.

Tema 4. [IpoucxoxxaeHue U pa3BUTUE )KU3HU HA 3eMJI€.

Hayunple rumore3bl MPOUMCXOXKICHHUS XU3HM Ha 3emiie. AOHOTEHEe3 W MaHCIEpMUsl.
JloHayuHbIE IpENCTaBICHUS O 3apOXKIECHUU JKU3HU (KpeaunoHu3M). ['Mmnoresa MOCTOSHHOIO
CaMO3aposKICHUS KU3HU U €€ onpoBepkeHue onbitaMu @. Peau, JI. Cnamnanuanu, JI. [1actepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 9Tambl HEOpPraHWyeckoil HBomonmu. I[lnanerapnas (reomoruyeckas)
SBOMIIONMSA. XUMHUYECKas »SBOMIONUSA. AOHOTeHHBIH CHHTE3 OpPraHHMYECKHUX BEIIEeCTB W3
Heoprannyeckux. Onbir C. Musuiepa u I'. IOpu. O6pa3oBanue MoauMepoB U3 MOHOMEPOB.
Koanepsarnas runoreza A.M. Onapuna, rumnore3a nepBuyHoro OynboHa JI. XosgeiiHa,
reHerudeckas runoresa ['. Mémnepa. Puboszumsi (T. Yek) u runoresa «mupa PHK» V. I'unbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Ucropus 3emnnm um metonbl €€ wu3ydeHus. lVIckomaemble OpPraHMYECKUE OCTATKH.
['eoxpononoruss u e€ wmeroabl. OTHOcUTeNbHAass U a0OCONMIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoONOrMyecKas mKana: 30Hbl, 3pbl, IEPUOABI, FTOXU.

HavanbHbie 3Tamnel opranndeckoil 3Bostonuu. [losiBieHre u 3BOIIOLNS EPBBIX

KJIETOK. DBoONHs MeTabonu3ma. Bo3sHUKHOBEeHHE MEepBBIX KocHcTeM. COBpEeMEHHbIE
MUKpOOHBbIE OHMOIJIEHKM Kak aHajlor MepBelIXx Ha 3emiie cooOuiecTB. CTpOMAaTONMTHI.
IIpokapHuOTHI U DYKAPUOTHI.

[Ipoucxoxaenue s3ykapuoT (cuMOMOreHe3). DBOJIIOIIMOHHOE MTPOUCXOXKACHUE BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE ATallbl BOJIFOLMU BBICHIMX pacTeHUH. OCHOBHBIE apoMOpP(O3bl pacTeHUH.
Beixon pacrenuii Ha cymy. llosBieHHe CHOpOBBIX pPACTEHUMH W 3aBOEBAHUE MMM CYLIM.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE ATanbl BOJNIOLNUHN XUBOTHOTO Mupa. OCHOBHbIE apoMOp(03bl KMBOTHBIX.
Benjckas ¢dayna. KemMOpuiickuii B3pbIB - TIOSIBIIEHUE COBPEMEHHBIX THUMOB. IlepBbie X0p0BBIE
JKUBOTHBIE. JKU3HB B BOjIE. DBOJIONMS MO3BOHOYHBIX. [Ipoucxoxaenue ampuoOuil U penTuiIni.
[IpoucxoxaeHne MieKonuTaromux W ntuil. [IpuHiun kimodeBoro apomopdos3a. OcBoeHHe
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe )x13HM Ha 3eMIle 110 3paM U IEPUOAAM: apXe, TPOTEPO30H, NAIE030i1, ME3030H,
KaifHO30M. OOmas xapakTepUCTHKa KIMMaTra M TeoJIOTMYeCKUX ImporeccoB. IlosBrenue u
pacuBeT XapaKTEePHBIX OpPraHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBHS W BIIMSHUE HA Ta30BBIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMUPAHHUS - KOJIOTHUYECKUE KpU3HCHI Mpouuioro. [IpuunHel U ciencTBus
MaccoBbIX BbIMHpaHu. COBPEMEHHBII AKOJIOTHYECKU Kpu3Hc, ero ocodeHHoctu. [Ipobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpemeHHas cucteMa opraHudeckoro Mupa. [IpuHuune! kinaccudukanuu OpraHu3MoB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.



JeMoHcTpanuu:

[Toptpetsr: @. Penu, JI. Cnamnannanu, JI. [Tacrep, U.1. Meunukos, A.1. Onapun, /.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuiet u cxembl: «Cxema onbita . Penny, «Cxema onbita JI. [TacTtepa mo n3y4eHuro
camo3apoxxJieHus xu3Hmw», «Cxema onbita C. Mwmnepa, I'. FOpu», «9tamnbsl Heopranuueckoi
sBosroLUny, «I'eoxpoHosornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON 3BOIIOLHAN,
«Cxema o00pa3oBaHMs JyKapuoT NIyTEéM cuMOHOreHeza», «CucreMa >XHMBOH NPUPOABIY,
«Ctpoenne Bupyca», «Apomophosbsl pacTeHui», «PuHHOGUTBH, «OIHOKIECTOUYHBIE
BOZOPOCIN», «MHOIrOKIETOUHBIE BOmOpoCHn», «Mxm», «IlanmoporHukn», «l'o1oceMeHHBIE
pacteHus», «Opranbl IIBETKOBBIX pacTeHMi», «(Cxema pasBUTUSA JKABOTHOIO MUDPAY,
«ApomMop¢o3bl  KHBOTHBIX», «lIpocreiimmey, «Kumeunononoctaeiey, «llmockue uepsmy,
«YIeHuCTOHOTHEY, «PBIOEIY, «3EeMHOBOTHEICY, «IIpecMmbikaromuecs», «lITuLs,
«Mutekonuraronue», «Pa3BUTHe )KU3HU B apXEHUCKOU dpey, «Pa3BUTHE )KU3HU B IIPOTEPO30UCKON
apey, «Pa3BUTHE JXKH3HU B NAJICO30MCKOM dpey», «Pa3BuTuE XKU3HH B ME3030MCKOH 3pey,
«Pa3BuTHE )KM3HU B KAHHO30MCKOH 3pe», «COBpPEMEHHAsl CUCTEMA OPraHM4eCKOr0 MUPay.

Ob6opynoBanue: repOapuM pacTeHUH pPa3JIMUYHBIX OTHENOB, KOJUIEKIMH HACEKOMBIX,
BJIIQKHBIC IIpENaparbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[UM WIJIOKOXHX, CKEJIEThI
II0O3BOHOYHBIX JXMBOTHBIX, 4Uydyella NTHUI M 3BEped, KOJUIEKIMH OKAMEHEJOCTEH, IMOJIE3HBIX
HCKOITAEMBIX, MYJISIKH OPraHU4YECKUX OCTaTKOB OPTaHU3MOB.

Bupryansnas nabGopatopHas paborta «MojenupoBanue omnbiToB Musuiepa-tOpu no
U3Yy4EHHUIO a0MOTEHHOTO CHHTE3a OPraHWYECKUX COSIMHEHUI B TIEPBUYHOM aTMOChepey.

JlaboparopHast pabora «l3ydeHWe © ONHCaHWE WCKOMAEMbIX OCTaTKOB JIPEBHHX
OpPraHu3MOB.

[IpakTryeckas pabora «M3ydeHne ocoOeHHOCTEH CTPOEHUS PaCTEHU pa3HbIX OTIEIOBY.

IIpakTryeckas pabora «M3yueHue 0COOEHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpouCcxox1€HUE YEIOBEKA - AaHTPOIIOIEHES.

Pa3nens! u 3agaun aHTpONoaoruu. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE MPEICTABICHUN O MPOUCXOKICHUM YeJoBeKa. Penurno3npie BO33peHusl.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBo uenoBeka € JKMBOTHBIMU. (CHcCTEMaTHUeCKO€ TIOJOKEHUE YeJIOBeKa.
CBuzerenbcTBa CXOJACTBA 4YEJIOBEKA C JKUBOTHBIMHU: CpPaBHUTEIBHO-MOP(OJIIOTHYECKUE,
sMOpHoNornyeckue, GU3noI0ro-OnoxuMmuyeckue, nopeeHueckne. OTInuns 4eaoBeKa

OT XHUBOTHBIX. IIpSMOXOXIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3Butne
TOJIOBHOT'O MO3ra ¥ BTOPO! CUTHAJIBHOW CUCTEMBI.

JBwxyue cuibl  ((akTopbl) aHTpONOreHe3a: OWOJIOTMYECKHE, COLHUANIbHBIE.
CooTHo1ieHre OMOJIOTHYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoOBHBbIE CTaANM aHTpOINOreHe3a. PanHue yenoBekooOpa3Hblie 00€3bsHbI (IIPOKOHCYIIbI)
Y paHHME MOHTUJIBI - OOIINE MPEAKU YeIOBEKOOOPa3HbIX 00€3bsH U JII0/IeH. ABCTPAIONUTEKH -
JIBYHOTHE TIpeAKH Jroaeil. UenoBek yMenblil, epBble U3TOTOBJICHUSA OpYyauid Tpynaa. YernoBek
MPSIMOXOJISAIINI U TIEPBBIA BBIXOJ JIOJEH 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii -
00U MpeIoK HeaHIepTaIbCKOTO YeIOBEKa U YeJIOBEKa pa3yMHOro0. UenoBeK HeaHiepTalbCKui
KaK BHJ JIFOACH XOJIOMAHOro KiauMmara. YeoBeK pa3yMHBIM COBPEMEHHOI'O THUIIA, JEHHUCOBCKHUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika 1 najieoreHOMHUKa.

DBOJIONUS COBPEMEHHOr0 uesnoBeka. EcTecTBeHHBIH OTOOp B MOMYMSALMUAX 4YeTOBEKa.
MyTannonHslit mpotiecc U nonuMopdusm. IlomynsronHble BOIHBL, Apeld reHoB, MUTpamus 1
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckue packl. [lonarue o pace. bonblie pacel: eBporeonaHas (eBpazuiickas),
aBCTpaIo-HErpouIHas (IKBAaTOpPHAIbHAS), MOHTOJIONTIHAS (a3MaTCKO- aMepuKaHCKasi). Bpems u
YT pacceleHuss YejloBeKa M0 IulaHere. EauHCTBO denoBedeckux pac. HaydHnas



HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucrocoOieHHOCTh 4YeloBeKa K  Pa3HbIM  YCIOBUSAM
OKpYy’Karolie cpeapl. BiausiHue reorpadudeckoit cpeasl u aperida reHoB Ha MOPGOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MeXIUCUUTUIMHAPHBIE METOAbl B  (U3NYECKOW (OMOJIOTHMYECKON) aHTPOIOJIOTHH.
OBOJIIOLMOHHAsA ~ aHTPOIIOJIOTUS U MAJCOAHTPOINOJIOTHUS  YEJIOBEYECKUX  MOMYJISLUH.
buocounaneHple  ucCCleOBaHHWA ~ OPUPOJAbI  4YelloBeka. McciemoBaHue — KO3BOIIOLUU
OHMOJOTUYECKOTr0 U COLUAIBHOTO B YETIOBEKE.

JleMoHcTpanuu:

[Toptpetsr: Y. HapBun, JI. Jluku, A.4. Porunckuii, M.M. ['epacumos.

Tabmupt u  cxembl: «Meroabl aHTpomnoyiorun», «['OJOBHONM MO3r 4YelloBEKay,
«YenoBekooOpa3Hbie 00e3bsHBI», «CKEJeT uenoBeKa W CKeJeT IIMMITaH3e», «PynIuMeHTh u
aTaBU3MbIY, «JIBUKYIIME CUIIBI AaHTPOIIOTE€HE3a», « DBOJIIOLIMOHHOE JIPEBO YEIIOBEKAY,

«ABcTpanonutek», «YenoBek ymenslit», «HenoBek mnpsMoxoasmui», «/lenucockuit
yenoBek» «Heannepranbupl», «KpomanboHbD, «lIpenku uenoBekay, «ITambl 3BOJIIOLMH
yesnoBekay, «Pacel uemoBekay.

O6opynoBanue: MyJIsKH OKAMEHEJIOCTEH, MPEeAMETOB MaTepUAIbHON KYIbTYPhI IPEIKOB
YyenoBeKa, penpoaykiuu (pororpaduu) kKapTuH ¢ MHUGPOIOTUYECKUMU U OUOIEHCKUMU
CIOXKETaMH MPOUCXOKICHHS YeroBeka, (poTorpaduu HAX0I0K UCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET YeJIOBEeKa, MOJIEb Yeperna 4elloBeKa M ueperna MIMMIIAH3€, MOJENb KUCTH YelloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YEIOBEKA.

JlabopaTopHas pabora «M3yueHue OCOOEHHOCTEH CTPOCHMsI CKeJeTa 4delOBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

[IpakTuueckas pabota «M3ydeHne SKOJIOTMUYECKUX aanTalui YeI0BeKay.

Tema 6. Dkosorus - Hayka O B3aUMOOTHOLIEHUSIX OPraHU3MOB U HAJOPraHU3MEHHBIX
CHUCTEM C OKPY’KaloIlel Cpesioi.

3apoxkaeHne W pa3BuTHe dSKoioruu B Tpyaax A. ['ymGompara, K.®. Pynse, H.A.
CesepuoBa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3gensr u 3amaum skonoruu. Csizb
9KOJIOTUH C IPYTUMU HayKaMH.

Metoapl sxonoruu. I[lonessie HaOMIOAEHNS. DKCIIEPUMEHTBI B SKOJIOTHH: IPUPOAHBIE U
naboparopHble. MoaenupoBaHue B 3KOJIOTMH. MOHUTOPUHT OKPY)KAOIIEH Cpebl: TOKAIbHbIH,
pErHOHANIBHBIN U TJIO0AILHBIH.

3HaueHUE HKOJIOTMUECKUX 3HAHUM Ul YeJIOBEKa. JKOJIOIMYECKOE MUPOBO33PEHUE KaK
OCHOBa CBsI3€H dYeloBedecTBa C Npupoaoil. PopMHpOBaHHME 3KOJOTMYECKOW KYIbTYpBl H
HKOJIOTHYECKOM IPaMOTHOCTU HACEJICHUS.

JleMoHCTpanuu:

[Hoptpetsr: A. I'ym6oabar, K.®. Pynse, H.A. CeBepuos, O. I'ekkens, A. Tencnu, B.H.
Cykaués.

Tabmuis! u cxemsl: «Pazaensl sKosoruny», «MeToJbl 3Ko0oruny», «Cxema MOHUTOPHUHTA
OKPYKaIOIIEH CpebD».

JIaGoparopHas pabota «/3ydeHne MeTo10B 3KOJIOTMYECKUX UCCIEIOBAaHUNY.

Tema 7. Opranusmsl U cpefa OOUTaHUs.

Okonorndyeckue (akTopel M 3aKOHOMEpHOCTH uX JjedcTBus. Knaccuduxanus
HKOJIOTHUECKUX  (aKTOpOB: aOMOTHYECKHEe, OuoTHuYecKue, aHTponoreHHele. OOmue
3aKOHOMEPHOCTH JIeWCTBUSA dKoJornueckux (axropos. [IpaBuno munnmyma (K. lnpenrens, 0.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abunotnyeckue pakTopsl. CBET Kak sKosnoruueckuit paxrop. JleiicTBre pa3HbIX y4aCTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTHMYECKHE TPYIIbl PACTEHUH U KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doToneprnoausm.

Temmneparypa kak skonoruyeckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpraHHU3MBI.



[TolKuIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBbI.

BraxxnocTh kak skonoruveckuii paxrop. [IpucnocobneHus pacTeHU K MOAIEePKAHUIO
BonHOro OanaHca. Knaccupukanuss pacteHuid 1o OTHOIIEHUIO K Boje. llpucmocoGieHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHHS OPraHW3MOB: BOJHAs, HA3€MHO-BO3AYILIHAs, IMOYBEHHAs, TIyOMHHAS
NOJIOYBCHHAsI, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH CpeJ] OOUTaHUs
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHennue u BHyTpeHHuEe pUTMbl. CYyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie popmbl opranu3moB. [lonstue o xuznenHout popme. XXuznenusie Hopmbl
pacTeHUi: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHHE TPAaBHI.
Kuznennsle (GOpPMBI JKUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’pOoOMOHTHL. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne Qakroppl. Buasl OMOTHYECKMX B3aMMOJCHCTBHN: KOHKYpEHLHS,
XUIIHAYECTBO, cUMOM03 U ero ¢opmbl. [lapazutusm, koonepanus, MyTyaiau3M, KOMMEHCAIU3M
(KBapTUPaAHTCTBO, HaxJeOHWYecTBO). Herpoduueckne B3aMMOACHCTBUS  (TONHYECKUE,
dopuyeckue, adbpuyeckue). 3HauyeHHE OMOTUYECKUX B3aUMOACHCTBHUN MJIsi CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHcTpanuu:

TaGmuuer 1 cxembl: «KoJIOrHUecKue GPakTopb», «CBETOBOM CIIEKTP», « IKOJIOTHUECKHUE
IPYIIIbI )KUBOTHBIX 10 OTHOILLIEHUIO K CBETY», « T €MJIOKPOBHBIE KUBOTHBIEY, «X0JI0IHOKPOBHbIE
KUBOTHbIE», «DPU3NOJIOTMYECKUE aJalTaluu XUBOTHBIX», «Cpenbl oOMTaHUS OpPraHHU3MOBY,
«buonoruyeckue puTMbly, «XKuznennsie GopMbl pacTeHuin», « X KuzHenHbie OpMbI KUBOTHBIX Y,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «KocucTeMa XBOMHOro yecay, «llenu nmutanusy,
«XumauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

Ob6opynoBanue: repOapu pacTeHUW U SKUBOTHBIX, MPUCHOCOOJIECHHBIX K BIHSHHIO
pa3IMYHBIX JKOJOTHYECKHX (aKTOpOB, Trepbdapuud CBETOIIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUM, CBETOJIIOOMBBIEC, TEHENIOOUBBIE U TEHEBBIHOCIMBHIE KOMHATHbBIE
pacTeHusi, TrepOapuu W KOJUIEKIIMM TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YyCTOHYMBBIX
pacTeHMii, yy4ena MNTULl U 3Beped, repOdapuu pacTeHUM, OTHOCSIIMUXCS K TUTpoQUTaM,
KcepouraMm, me3opuTaM, KOMHATHBIE PACTEHUs HaHHBIX TPYII, KOJJIEKIUU >KUBOTHBIX,
o0OHuTaIOIMX B pa3HBIX cpelax, repOapuu M KOJUIEKLMU PAaCTeHUH M KUBOTHBIX, 00JIa1al0INX
YepTaMu MPUCIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHMSM YCIOBUH JKU3HHU, repbapuu M
KOJIJIEKIIMM PACTEHUHA M JKUBOTHBIX Pa3IMUYHBIX XU3HEHHBIX (OPM, KOJJIEKIMM KMBOTHBIX,
Y4YaCTBYIOUIMX B Pa3IMYHBIX OMOTHUECKUX B3aU M O € CTBUSX.

JlabopaTopHas paboTa «BrIsiBIeHHEe TPUCTIOCOOTICHUN OPraHU3MOB K BIUSTHUIO CBETA.

JlabopaTopHass pabota «BbIABICHHE NPUCTIOCOOICHUM OPraHU3MOB K BIIHSHUIO
TEMIEPATYPI».

JlabopaTopHass paboTa «AHATOMHYECKHE OCOOEHHOCTH pPACTEHUH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tewma 8. Dxosorust BUJ0B U NOMYISAIUMA.

DKOJIOTHYECKHE XapaKTePUCTUKU Nonyisiuuu. [lonmynsnus kak 6uosornyeckas cucrema.
Posip HEomHOpOMHOCTH cpenbl, (pu3nueckux OapbepoB M 0COOEHHOCTEH OMOJOrMM BHIOB B
(GOpMUPOBAHUM  TNPOCTPAHCTBEHHOM  CTPYKTYypbl momyisiiuil. OCHOBHBIE —TOKa3aTelH
MOMYJSIIIMKM: YHUCIICHHOCTh, IUIOTHOCTh, BO3pAacTHas M TIOJOBas CTPYKTypa, pPOXKIaeMOCTb,
MPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIHSL.

DKojoruyeckasi CTpykTypa nonyisiuu. OneHKa YUCIeHHOCTH nonyiasuuu. JluHamuka
NomyJsiuy U e€ perynsiuus. buotudeckuil motreHunan nonyasuuu. MoaenupoBaHue TMHAMUKH
nonynsiuuu. Kpuble pocra uyncineHHocTH mnomyssinvu. Kpubble BbDKMBaHUA. Perymanus



YUCJIEHHOCTH TMONYJSAIU: pojib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJIOTHYecKue cTpareruu BuoB (T- u K-ctparerumn).

[TonsiTe 00 sSkonorumveckoi Humie Buma. MecrooOuTanue. MHOTOMEpHas MOJETh
skosornyeckord Humm /.M. Xatuuncona. Pasmepsl skonornueckor HumM. [loreHuuansHas u
pearn30BaHHas HULLIH.

Bun xak cucrema nomynsiuuid. Apeansl BUAOB. Buibl M UX XU3HEHHBIE CTpPATETHUU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUIPALMA KUBOTHBIX. buosiornueckue WHBa3uU
YyKEpPOJHBIX BUJOB.

JleMoHcTpanuu:

IToprper: .M. XatunHCOH.

TaOmuis! U CXEMBI: «DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYJISILAN,
«IIpocTpaHCTBEHHAss CTPYKTypa monyiasanun», «Bo3pacTHble NOUpaMHUABI TOMYJSLUANY,
«CKOpOCTh  3acelleHHs IOBEPXHOCTH 3€MJIM DPa3IMUHBIMM  OpraHuzMamm», «Mojenb
skoaorudeckoi numu .M. XaTunHcoHnay.

Ob6opynoBanue: repOapun pacTeHUN, KOJJIEKIIUHU KUBOTHBIX.

JIaboparopHas padota «lIpucrnocoGneHus ceMsH pacTeHUH K PacCeICHHUION.

Tema 9. Dxonorus cooO1IecTB. DKOTOTUYECKUE CUCTEMBI.

CooOmiectBa oprann3moB. buoiieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMi B
OuoreHo3e.

Oxocucrema kak otkpbitas cuctema (A.Jl. Tencnu). @DyHKUMOHANBHBIE OJOKHU
OpraHU3MOB B IKOCHCTEME: NMPOAYLIEHTbI, KOHCYMEHTbI, PeIyleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u cet. AGuoTuyeckue O6JI0ku 3KocucTeM. [10YBBI U MBI B AKOCHCTEMAX.
KpyroBoport BelecTB U MOTOK 3JHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeId 3KOCUCTEMBL. buomacca u mnpoaykuus. OKOJIOTHYECKHE
MUPAMHUJIBI YUCEIl, OMOMACCHI U DHEPTHH.

HampaBriennbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB - cyKueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCMM W UX MPUYMHBL. AHTPONOTE€HHbIE BO3JEHCTBUS Ha CYKLECCHH.
KnumakcHoe coobmiectBo. buopaznooOpasue M HOJHOTa KPYroBOpPOTa BEIIECTB - OCHOBA
YCTOMYHUBOCTU COOOIIECTB.

[IpupoiHBIE S5KOCUCTEMBI.

AHTpPOIIOTEHHBIE DKOCUCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuumsa Mexny
AQHTPOIIOTE€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢iopa u ¢ayHa.
CunaHTponu3anusi TropoJckoil Qaynbl. buomorndeckoe U  X03siiCTBEHHOE 3HAauYeHUE
arpo3KoCUCTEM U YpOO3IKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUSA OCHOBHBIX  B3aUMOJIEHCTBUH  OpPraHU3MOB B
sKocucTeMax. [lepeHoc sHepruu 1 BEIIeCTB MEXAY CMEKHBIMU 3KOCHCTEMaMU. Y CTOMYUBOCTD
OpraHM3MOB, TONYJSALUUNA U SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX W aAHTPONOTE€HHBIX
BO3JICUCTBUM.

MeTo10510T1s MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOI'€HHBIX SKOCUCTEM.

JleMoHcTpanmu:

IToptpet: A 1. Tencan.

Tabmuie! u cxeMbl: «CTpyKTypa OMo1IeH03a», «DKOCHCTEMA ITUPOKOIMCTBEHHOT'O JIECa,
«JKocucrtemMa XBOMHOro Jjeca», «DyHKIMOHAIbHBIE TPYIIBl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llenn mnuTaHus (macTOMIIHAs, AETPUTHAS)»,
«OKoJIoTHYEeCcKasi MUPAMUJIA YUCET», «IKOJIOTUYECKask MUpaMuia Oruomacch», « IKOIOrHuecKast
nupamMusia sHeprumn», «ObpazoBanue Oonotay, «llepBuunas cykneccus», «BoccTaHoBieHue
Jeca Iocie noxapay», «9KocucremMa o3epa», «ArporeHos», «KpyroBopoT BelecTB U NOTOK



SHEpPruu B arpoueHosey, «lIpumepsl ypOoskocucTem».

O6opynoBanue: repdbapun pacTeHHM, KOJUICKIIMH HACEKOMBIX, Uydelia MTHI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENTb SKOCUCTEMBI.

[IpakTuyeckas padora «M3ydyeHue u onucanue ypoo3IKOCUCTEMBI.

JIaboparopHas pabota «3ydueHue pa3zHoOOpa3usi MEIKHX MTOYBEHHBIX YWICHUCTOHOTUX B
pa3HBIX SKOCHCTEMAX.

DKckypeust «DKCKypcHsl B THITUYHBIN OuoreoreHo3 (B ayopaBy, Oepe3HsiK, eIbHUK, Ha
CYXOJOJIbHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

DKcKypcus «IKCKypCHs B arpo3KoCcHCTeMY (Ha MOJIe WK B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa - rimobanpHas SKocUCcTEMA.

buocdepa - obmennanerapaas o0ojiouka 3eMiIH, TJIe CYIIECTBYET WM CYIISCTBOBAJA
*Ku3Hb. PazButue npencrasienuii o onochepe B Tpyaax . 3rocca. Yuenue B.1. Bepuaackoro o
6uocdepe. O6nactu 6nocheps! u e€ cocras. Kupoe BeniecTBo Onocheps! 1 ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus orochepsl. OcOOeHHOCTH OUoChephl Kak To0anbHON
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiecTB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ota). PutmMuuHocTh siBneHuit B Ouocdepe.

3onanbHOCTH Ouocdepsl. [TonsTie o bruome. OCHOBHBIE OMOMBI CYIIN: TYHJIPA, XBOMHbBIE
jeca, CMEIIaHHbIe ¥ IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABaHHBI, TyCThIHH, TPOIIMYECKHE Jieca,
BBICOKOTOPBsI. KitmMar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Crpyktypa W (yHKOUS JKMBBIX CHCTEM, OIEHKAa HMX PECypCHOTO MOTEHIHala W
OrocepHbIX PYHKITHIA.

JeMoHcTpanuu:

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

Tabmuis! u cxemsl: «I'eocdepsl 3emnn», «KpyroBopot a3ora B npupoje», «Kpyrosopot
yriaepojaa B mpupoae», «KpyroBopot kuciopona B mpupojie», «KpyroBopot BoJbl B IPUPOAEY,
«OcHoBHBIE Ouombl cymmny», «Knumatndeckue mosica 3emnu», «Tynapa», «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBeHHblii sec», «Cremb», «CaBaHHa», «I[lycTbIHY,
«Tponmuecknii necy.

ObopynoBanue: repbapur pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. UenoBek u okpy»karomas cpeaa.

DKOJIOTHUECKUE KPHU3UChI M WX NpuuuHbl. Bo3zaeiicTBue uemoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3yHUIHOM cpenibl. OXpaHa Bo3ayXxa. 3arpsisHeHue BoAHOM cpensl. OxpaHa

BOJIHBIX pecypcoB. Paspymenune mouBbel. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIUMaTa.

AHTpONIOTEHHOE BO3JICHCTBHME Ha PpACTUTENbHBIM M JKUBOTHBIM wmup. OxpaHa
PacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE IPUHIIMITBEI OXpaHbl TPUPoAbl. KpacHbie KHUTH.
Oco60 oxpansembie pupoaabie Tepputopuun (OOIIT). borannueckue caapl U 300JI0THUECKUE
HapKH.

OCHOBHBIE IPUHIIUTIBI YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA M TPUPOIbI. ParmonanbsHoe
IOPUPOJIONIONB30BAHUE M COXPaHEHHE OMOJIOTMYecKoro paszHoobOpasus 3emnn. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX HKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSITHBIE MOCIIEICTBUSI.

Pa3Butue MeT010B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX MPOIIECCOB.

JeMoHcTpanmu:

Tabmuubpl u cxembl: «3arpssHeHue arMmocdepb», «3arps3HeHue Tuapochepb,
«3arpsizHeHne 1ouBbl», «[lapHukKoBBIE 3ddexT», «Ocobo oxpaHseMble TPUPOJHBIE
TeppUTOpUN», «MOJENN YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: (ororpadhun OXpaHSEMbIX PACTCHHH W KWUBOTHBIX KpacHoi KHHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.



[InanupyemMble pe3ynbTaThl OCBOCHMS IPOTpaMMbl IO OMOJIOTUU Ha YPOBHE CPEIHErO
o01rero oOpa3oBaHUsI.

@I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ydbTaTaM OCBOCHHUS OOYYarOIIUMUCS
pOTpaMM CpeHEro o0IIero 00pa30BaHus: TUYHOCTHBIE, METAIIPEAMETHBIC U IPEIMETHEIE.

B cTpykType TMYHOCTHBIX Pe3yJbTaTOB OCBOEHUS MPOTPAMMBbI IO OMOJIOTHH BBIICTICHBI
CIIEAYIOIINE COCTABJIIONINE: OCO3HAaHME OOYYaIOIMIMMHUCS POCCHUHCKONW  TpakJaHCKON
UICHTHYHOCTU - TOTOBHOCTH K CAaMOPA3BUTHIO, CaMOCTOSITEIIBHOCTH U CaMOOIIPEIEIICHHUIO,
HaJIMYMe MOTHBALMU K OOydYeHHIO OHMOJIOIrMHM, LEJICHAIPABICHHOE DPAa3BUTHE BHYTPEHHHX
yOeXIeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJULMNA pa3BUTUSA
OMOJIOrMYECKOr0 3HaHMSA, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCSA B
CBOEM  N1€ATENbHOCTHM IEHHOCTHO 'CMBICIOBBIMM  YCTAaHOBKAaMH, NPUCYIIMUMHU CHUCTEME
Ouonornyeckoro 0o0pa3oBaHMsA, HaJUYME TPABOCO3HAHMUA  HKOJOTHUECKOW  KYJBTYPHI,
CIIOCOOHOCTH CTaBUTb LIEIH U CTPOUTH KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS B €IMHCTBE
y4eOHOI M BOCHMTATEILHOW JESTEIbHOCTH B COOTBETCTBUU C TPAAMLIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U 1YXOBHO "HPABCTBEHHBIMU LICHHOCTSIMU, IIPUHATHIMU B
oOmiecTBe MpaBUIaMM M HOPMAaMHU IOBEIEHUS U CIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHUs, Pa3BUTHsI BHYTPEHHEHN IO3ULUN JIUYHOCTH, IATPUOTU3MA U
YBa)XEHUsI K 3aKOHY M IPaBOIOPSIIKY, YEJIOBEKY TPyJda U CTapUIEMYy MOKOJIEHHIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOTO  OTHOUIEHMS] K  KYJIbTYPHOMY  HACIEOUI0O M TPAJULMIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS yueOHOI0 npeamera «buonorusy 10JKHbI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTbh 00yYaroIuXcs pyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3ULUEN JMYHOCTH, CUCTEMOM IICHHOCTHBIX OPHEHTALMN, IO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIUX TPATULMOHHBIM IIEHHOCTSM POCCHMCKOrO OOILEeCTBa,
pacIIupeHye >KU3HEHHOIO OIBITa M OMbITa ACSITEIBHOCTH B IPOLIECCE PEAIN3allMA OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOTO BOCITHTAHHMS:

c(OPMUPOBAHHOCTh TPAXKJAHCKON MO3MLIMHM O0O0ydYarollerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB W O0Os3aHHOCTEH, yBa)K€HUE 3aKOHa M
IIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH J€SITEIbHOCTH MPH CO3/IaHUH YU€OHBIX IIPOEKTOB,
peleHnH y4yeOHBIX U MTO3HABATENbHbIX 33Jay, BHIIOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh ONPEAETATh COOCTBEHHYIO IO3UIUIO0 110 OTHOIIEHUIO K SIBJICHHIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYMTBIBaTh B CBOMX JEHCTBUSIX HEOOXOJMMOCTb KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JItOJIeN C pa3HbIMH YOCKICHUSIMH, KYyJIbTYPHBIMUA IEHHOCTSAMHU

U COLIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOI'O BBIMOJHEHHUS YYEOHBIX,
[IO3HABATEJIbHBIX M MCCIENOBATENIbCKUX 3a]ad, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COIePIKaHMs; TOTOBHOCTD K
T'yMaHUTapHOU U BOJIOHTEPCKOM JEATEIbHOCTH;

2) MaTpUOTHYECKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN IPaKIaHCKOM UACHTUYHOCTH, TATPUOTU3MA, YBAKCHUS
K CBOEMY HapoOJy, 4YyBCTBa OTBETCTBEHHOCTH Iepea PoanHON, ropIocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACIEAUI0 W MaMATHUKAM [PUPObI,
JocTHXkeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTAHOBJICHHME M pPa3BUTHE
OHMOJI0TUM, TOHUMaHUS 3Ha4YeHUs! OMOJIOTUH B TMIO3HAHUU 3aKOHOB MPUPObI, B )KU3HU UEIOBEKA
¥ COBPEMEHHOT0 OOIIECTBA;

uaeiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHuro u 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPAaBCTBEHHOTO  BOCHHMTAHHS:  OCO3HAHHE  JYXOBHBIX  ILIEHHOCTEH
pPOCCUICKOro Hapoza; cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHHUS;
CIIOCOOHOCTH OLIEHMBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JIMYHOTO BKJa/a B MOCTPOCHHE YCTOMYMBOIO OYyIyIEro; OTBETCTBEHHOE
OTHOLIEHHE K CBOMM pPOJIMTEISAM, CO3JAaHUIO CEMbM HAa OCHOBE OCO3HAHHOIO IIPUHSATHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIMAIMU HapooB Poccuu;

4) 3CTETHYECKOI0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHUE K MUPY, BKIFOUAsi ICTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

[MOHMMAaHHE SMOLMOHAIIBHOTO BO3ACMCTBUS AKUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢u3nuecKoro BOCIHUTAHUS:

MOHMMAaHKE U peau3allysi 3[0pOBOT0 M OE30MaCHOTO 00pa3a KU3HU (30pOBOE MUTAHNUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABWII U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHATHN U OTAbIXA,
perymsipHass (u3HUYECKas aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TMpaBWI HWHAWBHUIYATBHOTO M KOJUJICKTUBHOTO 0€30MacHOTo
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIIOACH;

OCO3HaHUE TMOCIEICTBUN U HEMPUATUS BPEIHBIX MPUBHIYEK (YIMOTpeOJICHUs aJIKOTOJs,
HapKOTHUKOB, KYPEHHUS);

6) TpyaO0BOIrO BOCITUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJAOI00HE;

FOTOBHOCTh K  AaKTUBHOM  JEATEIIbBHOCTH  TEXHOJOTHYECKOM H  COLMAJIbHOMU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHHUIIMHUPOBATH, IIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOTHITH
TaKylo J1eITeJIbHOCTb;

MHTEPEC K pa3nuyHbIM chepam mpodeccuoHaNIbHON eSATeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUH BCel
KU3HH;

7) 3KOJOTHYECKOTO BOCITUTAHHMS:

AKOJIOTMUYECKH 11eJ1IecO00pa3HOe OTHOIIEHUE K TPUPO/I€ KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS AKOJOTHMUYECKON KyIbTYphI: MPUOOPETEHHE OIbBITa IJIAaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHUe TT00aThbHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pPelIeHHS;

CIOCOOHOCTH MCIOIB30BAaTh MPUOOPETaeMbIe MPU U3yUYEHUU OUOIOTHH 3HAHUS

Y YMEHUS TP PEIIEHUN TTPOOJIEM, CBA3aHHBIX C PAIIMOHATBLHBIM TTPUPOIOTIOIH30BAHIEM
(cobmroieHne TpaBUJ MOBEACHUS B MPUPOJIE, HANPABICHHBIX Ha COXpaHEHUE PAaBHOBECHUS B
HKOCHCTEMAX, OXpaHy BHJIOB, YKOCHUCTEM, OHOC]ephl);

AKTUBHOE HETPUATHE NEHCTBUM, MPUHOCSIINX BPEJ OKPYXKAIOIIEH MPUPOTHON cpene,
yMEHHUE MPOTHO3UPOBATH HEOJIATOMPHUATHBIE YKOJIOTHYECKHE MOCIEACTBHUS MPEANPUHIMACMBIX
JIEMCTBUN U NPENOTBPALLATD UX;



HaJIM4UE€ DPA3ZBUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYNbTYpBI, OIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HAIpPaBICHHOCTH, YMEHHMS PYKOBOACTBOBAaTbCS MMM B
[IO3HABATEJIbHONM, KOMMYHUKATHUBHOM M COLMAIbHOM IPAKTHKE, TOTOBHOCTH K YYacCTUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) LIEHHOCTH HAayYHOTO MO3HAHMUSL:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL HayKM M OOLIECTBEHHOW NPAaKTUKHM, OCHOBAHHOTO Ha JAMalore KyjabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpLICHCTBOBAHNE  A3BIKOBOM M  YNTATEJIbCKOWM  KYyJIbTYphl KakK  CpeICTBa
B3aMMOJCHCTBHS MEKIY JTHOAbMH U ITO3HAHUS MUPA;

MOHMMaHKe crenuduku OMONIOTUM KaK HAayKH, OCO3HaHUS €€ poyid B (pOPMHPOBAHHUU
PaLMOHATIBHOTO HAYYHOTO MBIIIICHHSI, CO3JITaHIH [EJIOCTHOTO MPEACTABICHHS 00 OKpYKArOIIeM
MHUpE Kak O eIMHCTBE INPUPOABI, YeJOBEKa M 0OlecTBa, B MO3HAHWU TPHPOJIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXpAaHEHHS IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTUU AJIi COBPEMEHHOW LIMBUIIM3ALUU: 00eCTIeUeHUs
HOBOI'O YPOBHS Pa3BUTHUS MEAULIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHUS YEJIOBEUECTBA, IIOUCKA MTyTel BbIX0/a U3 IN100aIbHbBIX
9KOJIOTHYECKUX MTPOoOIIeM 1 obecrieueHus rnepexo/ia K ycTOHUMBOMY pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B IMOJIyYCHUH OMOJIOTMYECKUX 3HAHUN B IIEIISX MOBBIIICHUS 00MIEH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOHl TIpaMOTHOCTH, KaK COCTaBHOW dYacTh ()yHKLUHMOHAJIbHON
IpaMOTHOCTH 00y4Jaronuxcs, GopMUpyeMoil Ipu U3y4eHUH OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJBb30BAaTh IOJIy4aeMble 3HAHUS JUId aHalu3a M OOBSCHEHUs SBICHUHN
OKPY’KAIOIIEro MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHHUI, yMEHHUE [esaTh 0OOCHOBAaHHBIE
3aKJIIOYEHHST HAa OCHOBE HAyuyHbIX (PAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IOIY4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKHUE 3HAHMS Ul PELICHUS
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HaHHE LIEHHOCTH HAyYHOH JeATeIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH MPOEKTHYIO U
HCCIJIEIOBATEIBCKYIO AESITEIbHOCTh MHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEMPEphIBHOMY O0Opa30BaHMI0O M CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HaHUI 1O OHOJIOTMH B COOTBETCTBHHM C >KU3HEHHBIMU
NOTPEOHOCTAMM.

B mnpouecce NOCTM)XKEHUS JHMYHOCTHBIX pPE3YJIbTaTOB OCBOCHMS OOYyYarOIUMUCS
MporpaMmMbl  CpefHero  oOmero o0pa3oBaHusT y  OOYyYalOIMIUXCS  COBEPIICHCTBYETCS
AMOLIMOHAJIbHBIN UHTEJUIEKT, IPEANoJaralomuil chOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHUMAaThb CBOE SMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HANpaBICHUS Pa3BUTHUS COOCTBEHHON 5SMOILMOHAIBHOW c(ephl, ObITh
yBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMs,  BKIIOYAIOLIETO  CAMOKOHTPOJIb,  yYMEHHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTHPOBATbCd K SMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMM, BKIIIOYAIOLIEH CTpeMJIEHHE K JOCTM)KEHUIO LIETH U yCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE IEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIHOCOOHOCTh MOHHMMATh AMOLIMOHAIBHOE COCTOSHHE NPYrHX,
YVUUTHIBaTh €ro MpH OCYIIECTBICHHMH KOMMYHHUKAIIUH, CIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPANBaTh OTHOILEHUS C APYTUMHU



JIOABMH, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3peliaTh KOHQIUKTEL.
MeramnpeaMeTHble pe3yabTaThl OCBOEHHs yU€OHOTO npenMeTa «bronaorus» BKIHOYAIOT:

3HaYMMbIe JUII(POPMUPOBAHUS ~ MHUPOBO33PEHUSA  OOYYAIOIUXCA  MEXKIUCHUITMHAPHbIC
(MeXTmpenMeTHbIE) 00IEHAYYHBIE TOHITHS, OTPAKAIOIINE LEIOCTHOCTh HAyYHON KapTUHBI MUPa
U crieu(UKy METO/I0B IIO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPT U,
SIBJICHHE, TMPOLECC, CUCTEMa, HAYYHBIH (aKT, NPUHIUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHUE, HKCIEPUMEHT U JpyTue);
YHUBEpCaJbHblE y4eOHblE NeicTBUA (IIO3HABaTeNbHbIE, KOMMYHUKATUBHbIC, PETYJIATHBHbIC),
obecneunBaromue GopMUpoBaHUe (PyHKIIMOHAIBHOW IPAaMOTHOCTHU U COLIMAJIBHOM KOMITETEHLIUU
00yyaroImuxcsi; CocoOOHOCTh 00YYAIOLIMXCS UCIOIb30BaTh OCBOCHHBIE MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHUBEpPCAJIbHBIC YydeOHbIE IEHCTBHS B I03HABATEIbHON U
COLIMAJIbHOM IIPAKTHKE.

B pesynbrare m3ydeHwss OMONOTHHM HAa YPOBHE CpEIHEro OOIero oOpa3oBaHUs Y
oOyyaromierocsi 0yayT copMHUpOBaHbI MO3HABATENbHBIE YHUBEpPCATbHBIC YUeOHBIE EeHCTBUS,
KOMMYHHKATUBHbIE YHHBEpCaJbHble Yy4YeOHble JEHCTBUSA, PEryIATUBHBIE YHHUBEPCAJIbHbBIE
yueOHble IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeramnpeaMeTHble pe3ylbTaThl OCBOCHUS MPOrpaMMbl CpeiHEro oouiero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBnazieHre yHUBEPCAIBHBIMH Y4€OHBIMU TO3HABATEIbHBIMU ACHCTBUSIMHU:

1) Ga3oBbIC IOTHYECCKUE JICHCTBHS:

CaMOCTOSITENTLHO (OPMYJIHPOBATh M AKTYyaJM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

UCMOJb30BAaTh IPU OCBOCHHWU 3HAHMM NPUEMBI JOIMYECKOIO MbILIUIEHHUs (aHalu3a,
CHUHTE3a, CpaBHEHMs, Kiaccu(puKaluu, OOOOIIEHHUs), PACKPBIBATH CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIEJATh UX XapaKTE€PHbIE IPU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMHU ITOHITUSIMH);

OIpeNeNIATh LIeNU JESATEIbHOCTH, 3a7aBas HapaMeTpbl M KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C IOCTABICHHBIMU LEJISIMU;

HCII0JIb30BaTh OMOJIOTMYECKUE TOHATUS NI OOBACHEHUs (aKTOB U SIBICHUH >KMBOMU
TIPUPOIB;

CTPOUTH JIOTUYECKHE pacCyXIeHHS (MHAYKTHBHBIC, NEIYKTHBHBIE, IO AaHAJOTHH),
BBISIBIISIT 3aKOHOMEPHOCTH H MTPOTHBOPEUYHS B pACCMaTPUBAEMBIX SIBIICHHSX, (OPMYINPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

MPUMEHSATh CXEMHO-MOJIENIbHBIE CPEJICTBA JUISl MPEICTaBIECHUS CYLIECTBEHHBIX CBSI3eH U
OTHOILIEHUH B M3y4aeMbIX OMOJOTMUECKHX OOBEKTaX, a TakKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUTAaH pEUICHHWS NOpoOJeMbl C y4€TOM aHalW3a HMEIOIIUXCS
MaTepHabHBIX U HEMaTePUATBbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBHI B JICATEILHOCTh, OI[CHUBATh COOTBETCTBHE PE3YJIHTATOB IIEISIM,
OILICHUBATh PUCKH MTOCIIEICTBUI IEATETHHOCTH;

KOOP/JMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSX pEaJbHOTO, BHUPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX Tpo0iIeM;

2) Ga30BbIE HCCIIEOBATEIbCKHE ICHCTBUS:

BJIaJIETh HaBBIKAMH Y4eOHO-HUCCIIEI0BATEILCKON U IPOSKTHOM NI TETFHOCTH, HABBIKAMHU
paspenieHust mpo0iIeM, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TTOMCKY METOJIOB
pemeHHsT MPAKTHYECKHX 3a/1a4, MPUMEHEHHIO Pa3INYHBIX METOIOB TIO3HAHUS;

WCTIOJB30BATh PA3NIMUHBIC BUABI JEATEIBHOCTH IO IONYYSHHIO HOBOTO 3HAHHS, €ro
WUHTEPIpETaInd, TPeoOpa30oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CHTYalHsSX, B TOM YHCIE TPU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX IPOEKTOB;



(GbopMHPOBATh HAYYHBIHM THUI MBILUICHHUS, BIAJETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4ll B 00pa30BaTEIbHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3M U AaKTYAIM3UPOBATH 3a/lady, BBIIBHTATh
rUMnoTe3y e€ pelleHHs, HAaXOAWTh apryMEHTHl I JO0Ka3aTelbCTBA CBOMX YTBEP)KICHHM,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IMOJIyUCHHbIE B XOJ€ pEUICHHs 3aayd pPe3yJabTaTbl, KPUTUYECKHU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT; OCYLIECTBIIATH
IeJICHANPABJICHHBIA MMOUCK TEPEeHOca CPEACTB U CIIOCOOOB JeCTBUS B MPO(eCcCHOHAIBHYIO
cpeny;

YMETh TEPEHOCUTh 3HAHHUS B I[IO3HABATEIBHYID UM  MPAKTHYECKYIO OO0JIACTH
KHU3HEIEATEIHOCTH;

YMETb MHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEAMETHBIX 00JIacTel; BBIIBUraTh HOBBIC
ueu, TIpeiaraTh OPUTHHANBHBIE IOAXOAbI U PEUICHHs, CTaBUTh MpoOJIeMbl M 3a1ayd,
JIOTTYCKAIOIIUE allbTEPHATUBHBIE PEIICHNUS;

3) pabora ¢ uHpOpMaLUEii:

OPHEHTHUPOBATHCS B PA3IMUHBIX UCTOYHHKAX MH(opMamuu (Tekcre y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIIOBAPSAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax nmaHHBIX, B VIHTEpHeTE), aHAIM3UPOBATh HMH(POPMALHUIO DPA3IUYHBIX BHIOB U (OpPM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMyIMpoBaTh 3ampochl U MPUMEHATh PA3IUYHBbIE METOJbl MPH IMOUCKE U OTOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOH /7S BBIIIOJIHEHUS YUEOHBIX 33/1a4;

MpUOOpPETaTh OMBIT MCHOIB30BaHUS WH(DOPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3TUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANBHYIO (OpPMY MpEACTAaBICHUS OHOIOrHUECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpamMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOIb30BaTh HAy4YHBIM SI3BIK B KAaueCTBE CpEJICTBA NpH paboTe ¢ OHOIOTHYECKOU
uHpOpManrei: MPUMEHITh XUMHUYEeCKHe, (PU3MUECKHe M MaTeMaTHUYECKUE 3HAKH M CHMBOJIBL,
dbopmyrbl, aO0OpeBUaTypy, HOMEHKJATypy, HCIOJB30BaTh U MPeoOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BIIaJIETh HAaBBIKAMU pACMO3HABaHUS U 3alUThl WHOpManuu, WHGHOPMAIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBnaneHne yHUBEpPCAIbHBIMH KOMMYHUKATUBHBIMH JICHCTBUSIMHU:

1) oOuienHwue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax KU3HHU, aKTUBHO yIacTBOBATh

B IMAJIOTE WIIM JUCKYCCHH T10 CYIIECTBY 00CYXKIaeMOi TeMbI (YMEHHE 33]1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJICHUS OTHOCHTEIBHO BBHIMOJIHEHUS TpeAsiaraeéMol 3a/laud, YYUTHIBATh
WHTEPECHI U COTIACOBAHHOCThH MO3UIIUN APYTUX YIACTHUKOB JTUAIIOTA UM TUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBa OOIICHUS, MOHUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEINOCHUIOK BOBHUKHOBEHUS KOH(DIUKTHBIX CHUTYAIIHi, yMETh CMSIT4aTh KOH(MDIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMH OOIICHHS W B3aWMOJICHCTBHS, TOHUMATh HaMEpEeHUs
JPYTUX JIIOJIEH, TIPOSIBIIATh YBAKUTEIHFHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM SI3BIKOBBIX
CPEACTB;

2) COBMECTHAs IeSTEIbHOCTB!



MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHON U UHIMBUIya IbHONU pabOThI IPU
pEIICHIH OMOJIOTUYECKON MPOOIeMbI, 000CHOBBIBATh HEOOXOMMOCTh PUMEHEHHUSI TPYIIITOBBIX
¢dbopM B3aMOAEHCTBUS NIPH PEeLLICHNH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHUMATh L€ COBMECTHOHN JAESTEIBbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JEHUCTBUS MO €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEHCTBUM, paclpelnessiTh POJd C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylIbTaThl COBMECTHOM pabOTHI;

OLICHHUBATh Ka4eCTBO CBOETO BKJIaJa U KaXKJIOT0 yUaCTHUKA KOMaH/IbI B OOIIHi pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpesiaraTb HOBbIE MPOEKTHI, OLEHUBATh UAECHU C MO3ULIMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTErMUECKOE IOBEJEHUE B pA3IMYHBIX CUTYaLHUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATUBHBIM.

OBnazieHue yHUBEPCAIIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIsl BBIBJICHHS MPOOJIEM M UX pPEIICHHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 1IEJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAX MO OTHOIICHUIO K KMBOM MPUPOJE, CBOEMY 310POBBIO U 3J0POBBIO
OKpYXaIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACATEIBHOCTD, BBISABISTH MIPOOJIEMBI,
CTaBUTh U (QOpPMYIHPOBaTH COOCTBEHHBIE 3aJaud B O0OpA30BATEIBbHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITENIbHO COCTABIISATH IJIaH PELICHUs MPOOIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHHI; 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN; JeNnaTh
OCO3HAHHBII BBIOOpP, ApIryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKOM HJpyIUMLUU B PasHBIX
00JacTsX 3HaHUM, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIM YPOBEHB;

2) CaMOKOHTPOIIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJaJIeTh HaBBIKAMU II03HABAaTENbHOW pe(IeKCHH KaKk OCO3HAHMS COBEpLIaeMbIX
JNENCTBUI U MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIb30BaTh MPUEMBI
pedrexcuu as OLIEHKH CUTYalluy, BEIOOpa BEPHOTO PELIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PEIICHUS 110 UX CHUKEHUIO; IPUHUMATD
MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAIHU3€E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHsTHS ceOs U IPYTUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U a@pIYMEHTHI IPYTHX IIPHU aHAIMU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJIOBeKa.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS COjAepKaHUs ydeOHoro mpenmMera «buonorus» Ha
yriay0iI€HHOM YpOBHE OPUEHTHPOBAHBI Ha obecriedeHrne npouiIbLHOro

oOydeHust oOydaromuxcst Ouonoruu. OHU BKIIOYAIOT: celuUUecKrue Il OMOIOTHHI
HayyHble 3HaHMS, YMEHUS U CHOCOObI JEMCTBHIM 10 OCBOEHHIO, WHTEPIpETalui MU
npeoOpa3oBaHUIO 3HAHWM, BUABI JEATENBHOCTH 110 TOJYYECHHIO HOBBIX 3HAaHUH M HX



NPUMEHEHHUIO B PAa3jMYHbIX Yy4eOHBIX, a TaKkXKe B pEAlbHbIX >KU3HEHHBIX CHUTyaIUsX.
[IpenMeTHbIE pe3yabTaThl MPEICTABICHBI IO FOJaM U3yUeHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs ydeOHoro mpemmera «buonorus» B 10 kimacce
JIOJKHBI OTpaXaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(GOpPMUPOBAHUM €CTECTBEHHO-HAYYHOW KApTUHBI MHpA, B IMO3HAHUU 3aKOHOB MPUPOABI U
peleHuu MpodsieM pauoHaIbLHOTO IPUPOIOTIONB30BAHMS, O BKJIa/I€ POCCUUCKUX U 3apyO0emHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIaJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHHM, KOTOpas BKJIIOUAET: OCHOBOIOJATaoIINe
OHoJOruuYeckre TepMHUHBl U TOHATUSA (KHU3Hb, KJIETKa, OpraHu3M, MeTadoJM3M, IOMEOCTas,
CaMOpETYJISILIMSL, CAaMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHUE),
ouosiornueckue teopun (kiaerounas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosna,
XpoMocoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus: (H.W. BaBunosa - o nenTpax
MHOT000pa3usl U MPOUCXOXKICHUSI KYJIBTYPHBIX PACTCHHMIA), 3aKOHBI (€IUHOOOpa3Hsi IOTOMKOB
MIEPBOIr0 MOKOJIEHUS, pACILICIUICHHSI, YUCTOTHI TaMeT, He3aBUCUMOTro HacleAaoBanus ['. Mennens,
TOMOJIOTHUECKUX PSJIOB B HacleJCTBeHHOW u3MmeHuuBoctu H.W. BaBunoBa), mpHHIIMIIBI
(KOMILIEMEHTapPHOCTH );

BIIa/ICHHE OCHOBHBIMU METOJJaMU HaY4YHOTO MIO3HAHUS, UCTIOIb3YEMbIX B OMOIOTHYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HA0III0ICHHE, SKCTICPUMEHT);

YMEHHE BbIIEIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHW3MOB, B TOM YHCIIe OaKTepuid, TpUOOB, PacTEHUH,
JKUBOTHBIX M Y€JIOBEKA, CTPOEHHUSI OPTAHOB M CUCTEM OPTraHOB PAaCTCHUH, KUBOTHBIX, YEIOBEKA,
MPOLIECCOB KHU3HEACSITENLHOCTH, MPOTEKAIONIMX B OpraHU3Max pAaCTEHUH, KXUBOTHBIX U
YeNI0BeKa, OMOIIOTUYECKUX MPOLIECCOB: OOMEHA BEIIECTB (METab0I13M), TPEBPALIICHHS SHEPTUH,
OpoXeHus1, aBTOTPO(PHOTO

U TeTepoTpo(PHOro THUMOB MUTaHUs, (HOTOCHMHTE3a M XEMOCHHTE3a, MUTO3a, Meho3a,
ramMeTorenesa, 3MOpHOreHesa, MOCTAMOPUOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS,

WHIUBUAYAJIBHOTO DPAa3BUTUSL OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS TI'€HOB,
reTepo3uca, UCKyCCTBEHHOT0 0TO0Da;

YMEHHE YCTAaHaBIIMBATh B3aUMOCBSI3U MEXTy OpPraHOUJIAMH KJIETKU

1 UX QYHKITUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKAHEH U UX PYHKITUSIMU, MEXK]Ty OpTraHaMHU
U CUCTEMaMU OPTaHOB Y PACTEHH, )KUBOTHBIX M YEJIOBEKA U UX (PYHKIHSIMH, MEX]TY CHCTEMaMH
OpraHoB U MX (PYHKUIMAMHU, MEXKAY dTarmamMu OOMEeHa BEIIECTB, dTalaMH KIETOYHOTO IHKJIA H
JKU3HEHHBIX IMKJIOB OPraHU3MOB, JTamaMH HMOpPHOHANBLHOTO pPAa3BUTHUS, TEHOTUIIOM U
benoTunom, peHoTunoM u GpakTopaMu cpebl 0OUTaHMUS;

YMEHHUE BBISIBJISATh OTJIMYUTENbHBIE MMPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTCHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCII0JIb30BAaTh COOTBETCTBYIOIUE apIyMEHThI, OMOJIOTUYECKYIO

TEPMHUHOJIOTHIO W CUMBOJIMKY JJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX

CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTHYECKHE 33aJayd, BBIIBISITH NMPUYUHHO-CIIEICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OWOJIOTMUYECKUMHU TIPOIecCCaMyd W SBICHUSMU, JellaTh BBIBOABI H
MPOTHO3bI HA OCHOBAHUH MOTYYEHHBIX PE3YNbTATOB;

YMEHHE BBIMIOJIHATH J1a00paTOpHbIE U MpaKTHUYeCKHe paboThl, COONII0IaTh paBUiia MpU
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, MPOBEPATH HUX DKCIEPUMEHTAIBHBIMH CPEJCTBAMH,
bopMynupys Lelb UCCIeI0BaHus, aHAIM3UPOBATh MOJIyY€HHbIE PE3YNIbTAThl U JIeNIaTh BbIBOIBI;

yMEHHE Y4acTBOBATh B YUEOHO-HCCIIEIOBATEIHCKON paboTe 1Mo OMOJIOTHH, SKOJIOTHH U
MEAHIIMHE, TPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOINECTB, M MYyOIWYHO MPEICTaBISTH



MOJTy4YeHHbIE PE3yIbTaThl HA YYCHUUECKUX KOH(PEPEHIINSIX;

YMEHHE OIEHUBAaTh JTHYECKHE AaCHEeKThl COBPEMEHHBIX HCCIeOBaHUI B o0nacTu
OMoNIOTMM M MEAMLUHBI (KJIOHMPOBAHUE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HAlpaBIEHHOE
M3MEHEHUE TeHOMA U CO3JJaHuE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OymyIiei npodeccrnoHalbHOM

NESITEeNbHOCTH B O0JIACTH OHOJIOTMH, MEIUIMHBL, OWOTEXHOJIOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO3sIiiCTBa, MUINEBONH MPOMBIIUIEHHOCTH, YIUIYOJSTh MO3HABATEIbHBIM HHTEpEC,
HAIPaBJICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOUIEH mpodeccuu U MPOJOIKEHUE
OHoJOru4Yeckoro o0pazoBaHUsl B OpPraHM3alMsIX CPeIHEro NmpodecCHOHATBLHOTO UM BBICIIETO
oOpazoBaHwUsl.

IIpenMeTrHble pe3ynbTaThl OcBOeHUs yueOHoro mnpenmera «buonorus» B 11 kmacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MHUpA, B TO3HAHUHM 3aKOHOB
IPUPOJBI M PEUICHUH 3KOJOTHYECKHUX MPOOJIeM YelIOBEYEeCTBa, a TAK)KE B PEHICHUH BOIIPOCOB
palMoOHAIBHOTO MPHUPOAONONIB30BaHUsA, U B (OPMUPOBAHUM LIEHHOCTHOTO OTHOIICHUS K
npupoje, OOIIeCTBY, YENOBEKY, O BKIAJE€ POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOrOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BJIaJIeTh CHCTEMOW OMOJOTHMYECKUX 3HAHUI, KOTOpPask BKIIFOYAET ONPEACICHUS U
[OHMMAHHUE CYIIHOCTH OCHOBOIIOJIATalOIIUX OHOJOTMYECKUX TEPMUHOB U TOHATUH (BUL,
sKocucTeMa, Ouocdepa), Ouonormdyeckue Teopuu (dBomroIMoHHas Tteopuss Y. JlapBuHa,
CUHTeTHYeCKass Teopusi »Bosonuun), ydeHus (A.H. CeBeproBa - 0 MyTsSX W HalpaBICHUAX
sBostonnu, B.W. Bepranckoro - o 6uocdepe), 3akoHbI (reHeTH4YecKoro paHoBecus J1. Xapau u
B. Baiin6epra, 3aponpimeBoro cxoicrsa K.M. bspa), npaBuna (munumyma lO. Jlubuxa,
9KOJIOTHYECKON MUpaMuUbl JHEPTHH ), TUIIOoTe3bl (Tunote3a «mupa PHK» V. I'unbepra);

YMEHHE BIJIeTh OCHOBHBIMH METOJAAMHM HAy4yHOTO T[IO3HAHHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKNX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W JKOCHCTEM (OMUCaHHe, H3MEpEHHeE,
HaOJII0/IeHUE, SKCIIEPUMEHT), CLI0OCOOAMHU BBISIBJICHUS M OLEHKH aHTPOIOIC€HHBIX U3MEHEHHH B
PUPOJIE;

YMEHHE BBIIEIATh CYLIECTBEHHBbIE NPU3HAKU: BHJIOB, OMOr€OLIEHO30B, IKOCHCTEM H
O6uoctepsl, CTaOMIM3UPYIOLIETO, IBMXKYIIETO M Pa3pbIBAIOLIEIO €CTECTBEHHOIO O0TOopa,
AITOMIATPUIECKOTO U CUMITATPHUECKOT0 BUA000pa30BaHUSs, BIUSHUS ABIKYILIUX CHUIT BOTIOIIUU
Ha reHO(OH]T TOMYJISAINH, TPUCHOCOOIEHHOCTH OPraHU3MOB K cpejle OOMTaHMs, YepeIOBaHUs
HaIlpaBJIE€HUH HBOJIIOIUHU, KPYTOBOPOTA BEUIECTB U OTOKA

JHEPrUH B DKOCHCTEMAX;

YMEHHE YCTAHABJIMBAaTh B3aMMOCBS3M MEXAY MPOIECCAMU HBOJIOLNHU, JBHKXYILIUMU
CUJIaMU aHTPOIIOT€HE3a, KOMIIOHEHTaMH PA3JINYHBIX IKOCHCTEM U MPUCHOCOOIEHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIATh OTIMYUTEIbHBIE MPU3HAKU JKHUBBIX CHUCTEM, INPUCHOCOOIEHHOCTH
BUJOB K cpelne oOuTaHus, aOMOTHYECKMX U OHWOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€i OPraHM3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHHUH B 9KOCUCTEMaX CBOEH
MECTHOCTH;

YMEHHUE UCIIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHThI, OMOJIOIHYECKYI0 TEPMUHOJIOTHIO
U CHUMBOJIMKY JJisl JOKa3aTelbCTBAa POJICTBA OPraHM3MOB Pa3HBIX CHCTEMaTHYECKUX TPy,
B3aMMOCBS3M OPraHU3MOB U Cpe/bl OOMTAHUS, €IUHCTBA YEIOBEYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsI MHOT00Opa3usl BUAOB M 3KOCHUCTEM KaK YCJIOBHS COCYLIECTBOBAHMS MPUPOABI U
YeJI0BEYECTBA;

yYMEHHE peuaTb OHOJIOTMYecCKHe 3a7aud, BbBISBISATH MPUUYMHHO-CIIEJACTBEHHBIE CBS3H
MEXJy HCCIEeIyeMbIMH OWOJIOTMYECKUMHU TPOIecCaMyd M SBICHUSMH, JellaTh BBIBOABI H



IPOTHO3BI HA OCHOBAHUH MOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOPHBIC U MPaKTHYECKUEe padoThl, COOMOAAaTh MpaBuia Ipu
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBIIBUraTh THIIOTE3bl, IMPOBEPIATh HX HKCHEPUMEHTAIBHBIMHU CpPEICTBAMH,
dbopMynupys 1eNb UCCIeI0BaHN, aHATM3UPOBATh MOJYyYSHHBIE PE3YIbTAThI U I€TaTh BEIBOIBI;

YMEHHUE Y4acTBOBATh B yU4eOHO-HCCIEIOBATEIbCKONW paboTe MO OMOIOTHH, SKOJIOTUU U
MeJUIMHE, TPOBOANMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, M MYOJMYHO HPEACTABIATH
HOJTYYEHHBIEC PE3yJIbTaThl HA YYCHNYECKUX KOH(EPEHIHSX;

YMEHHE OIICHWBATh THUIOTE3bl M TEOPUU O NPOUCXOKACHUM JKU3HH, YeIOBEeKa W
YeJOBEYECKUX pac, O NMPHUUYUHAX, MOCIECACTBUAX M CI0co0ax MPeJOTBpPAIEHHS TIIO0AIBHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBIIATH OCO3HAHHBINA BBIOODP OyayIeit npodhecCHoHalIbHON e TeTbHOCTH
B o0macTu OWOJIOTHUHM, OSKOJOTHH, TPHPOJONOJIB30BAHUS, MEIUIUHBI, OHOTEXHOJOTHH,
NICHXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3S5ICTBA, MUIIEBON MPOMBIIIIEHHOCTH, YIIyOJsATh
IIO3HABAaTEIbHBI HMHTEPEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccun M TPOJODKEHHWE OHOJIOTMYECKOro 0O0pa3oBaHMs B OpPraHU3alUsAX CPEIHEro
npodecCHOHATBHOTO U BBICIIET0 00pa30BaHMS.



