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[IpoekT paboueil mporpamMmbl 1Mo ydeOHOMY mpenmery «buomorus» (yriyOoaéHHBIN
YpOBEHB) (TpeameTHas 00acTh «EcTecTBEeHHO-HAyYHBIE TIPEIMETHI») (J1aee COOTBETCTBEHHO -
nporpaMMa ToO OHONOrWH, OWONOTHs) BKIIOYAET MOSCHUTEIBHYIO 3allUCKy, COZIEpIKaHUe
00y4YeHHsI, TUTaHUPYEMBbIE Pe3yIbTaThl OCBOCHHS TPOrPaMMBI 110 OUOJIOTHH.

[losicHuTenpHast 3amucka OTpakaeT oOO0INMe LedW W 3aJa4d U3y4YeHHs OHOJIOruy,
XapaKTEPUCTHKY TCHXOJOTHYECKUX MPENOCHIIOK K €€ M3y4eHHI0 00YdYarolIMMHUCS, 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 U3YUEHHUS B KaXKIOM KJIacCe Ha yPOBHE CpeAHEro oo1iero oopa3oBaHusl.

[Tnanupyemble pe3ysibTaThl OCBOSHHSI IPOTPAMMBI 110 OMOJIOTUH BKITIOYAIOT TMYHOCTHBIE,
METarpeIMETHbIE pPEe3yJlbTaThl 3a BECh IEPHOJA OOYYEHHST Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHus, a TAKKE MPEAMETHBIC TOCTHKEHUS 00yUaroMIerocs 3a KaKJIbli To/1 00y4eHHUS.

IlosicHuTENbHASA 3aIIUCKA.

[IporpamMma 1o GuoJOTMU Ha YpOBHE CpelHero obiiero oopasoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012  Ne 273-03 «O06 obpazoannu B Poccuiickoit
Oenepanuny, PI'OC COO, Konuenuuu npenogaBanusi yueOHoro npeamera «buomorus» 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 npodwiibHBIE ydeOHBIE MPEAMETHI, U3ydaeMble Ha YIITyOJIEHHOM
YPOBHE, SBISIFOTCS CcriocoboM auddepeHnuanui OOy4YeHHUs Ha YpOBHE CpEIHEro oO0mero
00pa3oBaHUs U MPHU3BaHbI 00ECIIEYUTh MTPEEMCTBEHHOCTh MEKYy OCHOBHBIM OOIIUM, CPEIHUM
o0M, cpelHUM Ipo(heCcCHOHATBHBIM U BBICHIUM O0pa3oBaHHeM. B To ke Bpemsi Kaxablil u3
9TUX Y4YeOHBIX TPEIMETOB JOJDKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE pEIICHUE
00pa3oBaTeNbHbIX, BOCOUTATEIbHBIX U Pa3BUBAIONIMX 3aJa4, CBA3AHHBIX C MpOodOopUeHTAINeH
o0y4Jaromuxcsi U CTUMYJIHPOBAHHUEM HHTEpeca K KOHKPETHOM O0JIaCTH HAaydHOIO 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, ONpefelnseT 00s3aTenbHoe (MHBAPHAHTHOE)
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
ocobeHHOCcTel oOyuwatomuxcs. B mporpamme 1o OHOJOTMM — pealu30BaH  MPHHLIUI
IIPEEMCTBEHHOCTH C HU3y4ye€HUEM OHOJIOTMM Ha YpOBHE OCHOBHOTO oO0IIero o0Opa3zoBaHUS,
Omaromapst 4YeMy TIPOCMAaTpUBaeTCsl HANpPaBICHHOCTh HA  IIOCIEAYIOIIEEe  pa3BHTHE
OMOJIOTUYECKUX 3HAHWH, OPUEHTHPOBAaHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBIIIUICHHS, TIPEJCTaBICHUN O 3JI0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHHE OEpPEKHOTO0 OTHOILEHHS K OKpY)Xarolled mpupogHoi cpene. B mporpamme 1o
OMOJIOTHH TaKXKe IOKa3aHbl BO3MOXKHOCTH y4deOHOro mpeamera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k miIaHUPYyEeMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM
pesyiabTataM oOy4yeHHss U B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBbHOM
JESITEIbHOCTH OOYYaIOIIMXCS 10 OCBOEHHUIO COJEpKaHUs OMOJIOrMYecKOro oOpa3oBaHUs Ha
YPOBHE CpeHET0 0011ero 00pa3oBaHus.

[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 00YUAIOLIMXCS MPEIMETHBIX 3HAHUM U YMEHMH, a TaKKe METO/I0B



BOCIHUTAHUS U Pa3BUTHUS CPEICTBAMU yueOHOro npeamera «buomorus.

buonorusi Ha ypoBHE cpemHero oO0Iero oOpa3oBaHMs 3aBEpIIACT OMOJIOTHYECKOE
o0pa3oBaHue B IIKOJIE U OPUEHTHPOBAH Ha PACHIMPEHHE U YTIyOJeHHe 3HaHUH 00yJaroluxcs o
KUBOW TPUPOJE, OCHOBAX MOJIEKYJISAPHON M KJIETOYHOH OMOJIOTHH, SMOPHOJIOTUU B OHOJIOTHU
Pa3BUTHSL, TCHETHKH, CEJICKLIUU, OMOTEXHOJIOTHH, IBOJTIOIMOHHOTO YYSHHUS M SKOJIOTHH.

Nzyuenne yueOHoro npeamera «bronorus» Ha yriryObJeHHOM yPOBHE OPUEHTHPOBAHO HA
MOJTOTOBKY OOYYaIOIIUXCS K MOCIHEAYIOUIEMY IOTYyYEHHIO OMOJIOTMYECKOro 0oOpa3oBaHUS B
By3aX W OpraHu3alugx cpeaHero npodeccuoHaabHoro oopa3zoBanus. OCHOBY €ro coaep KaHUs
COCTaBJISieT cucTeMa OWOJIOTMYECKHUX 3HAHHM, MOJYyYEHHBIX NMPU H3YYEHUU OO0YyYarolIMMHCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKUX pa3[eloB OHOJOTMU Ha 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,
O0IMMX 3aKOHOMEPHOCTSIX JKU3HH, JIOTOJHUTEIILHO BKJIIOYEHBI OHMOJIOTUYECKHE CBEICHUS
NPUKJIAJHOTO ¥ TOMCKOBOTO XapaKTepa, KOTOPBIE MOYKHO HCIIOJIb30BaTh KaK OPHUEHTHPHI IS
nocneayrmero Beidopa npodeccun. BosmokHa Takxke MHTErpanus OMOJOTHYECKUX 3HAHUN C
COOTBETCTBYIOIIMMU 3HAHUSMU, TOTyYEHHBIMU O0yUYaIOUTUMUCS MTPU U3YUeHUH HUBUKH, XUMUU,
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 pPA3HOTO YPOBHS OPTaHM3AINH, SBOJIOLUU OPTraHHYECKOTO
MUpa Ha 3emiie, COXpaHeHHUsi OMOJIOrHYecKoro pazHooOpasus 1utanetsl. Tak, B 10 kiacce
U3Y4YalOTCSl OCHOBBI MOJICKYJISIDHOH M KJIETOYHOH OHOJOTHH, SMOPHOJIOTMH H OHOJIOTUU
pa3BUTHSA, TEHETHKH U  CENEKUWH, OUOTEXHOJOTUM W CHUHTETHYECKOW OHOJIOTHH,
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 OOYUYAIOIIMMUCS OUOJOTMUYECKUX TEOpUU U
3aKOHOB, UJICH, TPUHIUIIOB M TPABHII, JIS)KAITNX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYIHOM
KapTUHBI MUPA, 3HAHUH O CTPOGHWH,  MHOT00Opasud M  OCOOEHHOCTSX  KJIETKH,
OpraHu3Ma, MOIYJSIUH, OWOIIEH03a, PKOCUCTEMBI, O BBIAAIOIINXCS HAYYHBIX JOCTHIKEHUSX,
COBPEMEHHBIX UCCIIEIOBAHMSIX B OMOJIOTHH, TPUKIIAJIHBIX ACTIEKTaX OMOJIOTUIECKUX 3HAHUHU. J{71st
pa3BUTHS M TOJACpPXKAHHUS WHTEpeca OOyJaromMXcs K OMOJOTHMU Hapsiay CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUECKOTO MaTepuaia B COAEPKaHUU MPOTPAMMBI 110 OMOJIOTUU TPETyCMOTPEHO
3HAKOMCTBO C HCTOPHEH CTAHOBJICHHS U Pa3BUTHSA TOW UM MHON 00JIACTH OMOJIOTHH, BKIAJIOM
OTEUECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEIICHHE BAXHEUIIUX OUONOTMYECKUX U
HKOJIOTUYECKUX MTPOOIIEM.

Lenp n3ydenus yaeOHoro npeamera «BbHoIOTHs» Ha YriyOJIEHHOM YPOBHE - OBJIAJICHHE
O00yJalOIMUMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpTaHM3AIMH 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 00pa3oBaHHUs.

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

OCBOCHHE OOYYAIOIMMHCS CHUCTEMBl OWMOJOTHYECKUX 3HAHUWA: 00 OCHOBHBIX
OHMOJIOTHYECKUX TEOPHSX, KOHIICTIIUAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TpaBHIIAX,
COCTAaBISIIONINX COBPEMEHHYIO ©CTECTBEHHO-HAy4YHYI0 KapTHHY MHpPA; O CTPOCHHH,
MHOTO00pa3uu U 0COOCHHOCTSIX OMOJIOTHYECKUX CUCTeM (KJIE€TKA, OpTraHu3M, MOIMYJSIIUs, BU],
OouoreornieHo3, O6uocdepa); O BBIAAIONIUXCS OTKPHITHSAX M COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOTHH;



O3HAaKOMJIEHHE  OOYYaloIIMXCS C  METoJaMu  TO3HAHHS  KUBOM  IPHUPOJBIL:
HCCJIEIOBATEILCKUMU METOJaMH OMOJIOTHYECKUX HayK (MOJIEKYJISIPHON U KJIETOYHOI Onojoruu,
SMOPHOJIOTHN U OMOJIOTUHU PA3BUTHUSA, TCHETHKHU M CEJICKIMH, OMOTEXHOIOTHH U CUHTETUYECKON
OMoNOTHMM, TAaJCOHTOJOTMH, OKOJOTMM); METOAAMU  CaMOCTOSTENIBHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEIOBAaHUM B JIabopatopuu U B mpupojne (HaOmoIeHHe, H3MEpEeHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHHUE);

oBJIaZieHHe OOY4YaloIUMUCS YMEHUSIMU: CaMOCTOATEIbHO HAXOAWUTh, aHAJIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMALIHIO; MTOJIb30BATHCA OUOIOTMUECKO TEPMUHOIOTHEH 1
CUMBOJIMKOW; YCTaHaBIMBaTh CBSI3b MEXJAYy pPa3BUTHEM OHUOJOTMM M  COLHAIBHO-
SKOHOMHMYECKUMU U 3KOJOTHYECKHMMH IpoOJIeMaMH YeJIOBEYECTBA; OIICHUBATH IOCIIEICTBUS
CBOCH JEATENbHOCTH MO OTHOIICHUIO K OKpYKAIOUIeW NPUPOJHON cpene, COOCTBEHHOMY
3JI0POBBIO U 37I0POBBIO OKPY>KAIOLIHX JIF0IeH; 000CHOBBIBATH U COOJIIOIATH MEPHI TPOPUIAKTUKA
UHQEKIMOHHBIX 3a00JIeBaHM, MTpaBHUiIa TOBEACHUS B MPHPOJIE U 0OecIedeHUs: 0€301MacHOCTH
COOCTBEHHOM JKU3HEACATEILHOCTH B YPE3BBIYAMHBIX CHUTYAIUAX MPUPOJHOTO U 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, METOAOJIOTHEe OMOIOTHYECKOro HCCIeOBaHUS, MPOBEICHUS
AKCIEPUMEHTAJIbHBIX HCCIIEOBAaHUM, peuieHus OMOJIOrMYEeCKHX 3a/Jad, MOJIEIMPOBAHUS
O1oJI0rn4ecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHKUE Y 00YUYaAIOMIMXCS IEHHOCTHOTO OTHOIICHHS K KHBOW MPHUPOJIE B LIEJIOM U K
OTIENbHBIM €€ OO0bEeKTaM U SBICHUSM; (OPMUPOBAHUE HKOJIOTUYECKOM, TIE€HETHUYECKOM
IPaMOTHOCTH, OOIIEN KyJIbTYpbl MOBEIEHUS B MPHUPOJE; WHTETPAlMM €CTECTBEHHO "HAYYHBIX
3HAHUH;

npuodpeTeHue o0y4armumMucs KOMIIETEHTHOCTH B palroHaIbHOM
MPUPOIONOIB30BaHUU (COOI0ICHIE MTPABUII TOBEICHHUS B IPUPOJIE, OXPAHBI BUIOB, IKOCHCTEM,
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 WCIIOIb30BaHUS OHOJOTUYECKUX 3HAHUW M YMEHHH B
IMOBCEAHEBHOM XKU3HU;

CO3JlaHME YCJIOBUM JUIsI OCO3HAHHOIO BbIOOpa OOYYAIOIIUMHCS WHAWBUIYAIbHOM
00pa3oBaTeNbHOW TPAeKTOPHUH, CHOCOOCTBYIOLIEH mocienyoomemMy MnpodeccuoHaIbHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBHM C WHAMBUAYAJIbHBIMH HHTEpPECAaMH U TMOTPEOHOCTAMHU
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 (HOpPM, METONOB M CPEICTB OOyYeHHsS OHOJOTUH
OCYILECTBIISICTCS ¢ YYETOM CIEHU(PHUKU €ro COJIEpKaHU U HalpaBIEHHOCTH Ha MPOJIOJKEHUE
OMOJIOTHYECKOro 00pa3oBaHMs B OPraHU3ALUSAX CPEIHEro MPOo(pECCHOHATBLHOIO M BBICIIETO
o0Opa3oBaHusl.

O0s3aTenbHBIM yCIOBUEM MPU 00YUEHNU OMOJIOTMM HA YIiyOJNEHHOM YpOBHE SIBIISIETCS
MPOBEICHUE JTA0OPATOPHBIX M TpakThuueckux pabor. Taxxke ydacTue oOydarOmMXCS B
BBIMTOJIHEHUH TPOEKTHBIX M Y4eOHO-MCCIENOBATENbCKUX PAa0OT, TEeMaTHKa KOTOPBIX
OTpe/IeNIIeTCs YYUTEIeM Ha OCHOBE HMEIOUIMXCS MaTepHallbHO- 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 OMONOTHUS - KOMIUIEKCHasl Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHU.
buonorundeckne Hayku M wm3ydaemble UMHU MpoOnembl. DyHIaMEHTAIbHBIC, MPUKIAJHBIE U
IIOMCKOBBIE HAYYHbIE CCIIE0OBAHNS B OMOJIOTUH.

3nayeHue OUONOTUU B (POPMUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. Ilpodeccuu, cBs3aHHble ¢ Owojoruel. 3HauyeHUE OWOJIOTHM B TPAKTUYCCKOMN
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.. Bepuanckwii, W.I1. T1aBnos, 1.1. Meunukos, H.W. Basunos, H.B. Tumodees-
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 npeaMeT u3ydeHus ouonoruu. CBOICTBA KUBBIX CUCTEM: €JMHCTBO
XMMUYECKOIO COCTaBa, AMCKPETHOCTb M LEJIOCTHOCTb, CJOKHOCTh M YIOPSJAOYEHHOCTh
CTPYKTYpBI, OTKPBITOCTb, CaMOOPraHW3allhs, CaMOBOCIPOU3BEIAECHUE, Pa3ApaKUMOCTD,
U3MEHYHMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJISPHBIMA, KIETOYHBIMA, TKAHEBbIN,
OpraHU3MEHHBIMN, MOMYJISIMUOHHO-BUI0BO, AKOCUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ouoctepnsiii. [Iporeccel, mpoucxoasiue B KUBbIX crucTeMax. OCHOBHbBIE MPHU3HAKU JKUBOTO.
Kuznp kak opma cyiiecTBoBanusa Matepuu. Hayku, uzydaroniye >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHHU3aLUU.

N3yuenue xuBbix cucteM. Mertonbl Ouonoruyeckoil Hayku. Habmonenue, usmepenue,
SKCHEPUMEHT, CcHcTeMaTrh3auus, MeraaHanu3. [loHdaTne o 3aBUCMMON W HE3aBUCUMOUN
nepemeHHoi. IlnanupoBanue skcnepumenta. IloctaHoBka u mposepka rumnore3. Hynesas
runote3a. [lonsitue BEIOOpKH U €€ 1OCTOBEpHOCTh. Pa3dpoc B OGuosornueckux naHHbiX. OleHKa
JIOCTOBEPHOCTH TOJIYYEHHBIX pe3yibTaTOB. [IpUUMHBI HCKaXEHUS pE3yIbTaTOB YKCIIEPUMEHTA.
IToHsATHE CTATUCTUYECKOTO TECTA.

Tabmumer 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HWY», «BHOJOTHYECKHE CHCTEMBIY,
«CBoOlCTBA )KUBOW MaTEpUU», «Y pOBHU OpraHu3aluy >KMBOU NpUpobl», «CTpOCHHE KUBOTHOMN
KJIeTkn», «TkaHu  JKUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OPraHU3May,
«buoreonieno3», «buocdepar, «MeToabl U3YUECHUS KUBOU MPUPOIBD».

OGopynoBanue: mnabopaTopHoe O0OOpyIOBaHHWE il TMPOBEACHUS HAOIIOICHUH,
WU3MEPEHUM, JKCIIEPUMEHTOB.

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

Tewma 3. buonorust kneTku.

Krnetka - cTpykTypHO-(QYHKIIMOHATBHAS €IUHUIIA KUBOTO. VICTOPUS OTKPBHITHUS KIIETKH.
Paboter P. I'yka, A. Jlesenryka. Kierounas teopus (T. LlIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeToapl MOJIEKYISIPHOM M KJIETOYHOW OMOJOrMHM: MHUKPOCKOINHUS, Xpomarorpadus,
anekTpodopes, METoa MEYEHBIX aToMmoB, AuddepeHnnaTbHOe MEHTpUQyrupoBaHue,
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 MUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHBIX,

KUBOTHBIX U OAKTEPUATBHBIX KIETOK.

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

Tema 4. Xumuueckasi opraHu3anusi KIeTKH.

XUMUYECKHI cocTaB KJIeTKU. Makpo-, MUKpO- U yIbTpaMUKpodJieMeHThl. Boja u e€ poib
KaK pacTBOpPUTEINA, peareHra, ydyacThue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYISIUU.
MunepasnbHbIe BelllecTBa KIETKHU, UX Onojiorndyeckas poiib. Pojb KaTHOHOB M aHMOHOB B KJIETKE.

Opranunueckue BelecTsa KieTku. buonornueckue noiumepsl. beaku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OenKOBOW Mojekyibl. llepBuunas cTpykrypa Oeika, MenTHIHAsS
CBsi3b. BropmuHas, TpeTHuHas, YeTBepTHUHAs CTPYKTYpbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccugukarus Oenkos. buonoruueckue GpyHKIM OEIKOB.

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

Jlumuaer.  'mapoduibHO-rHApOdOOHBIE  cBoiicTBAa.  Kiaccudukamus — JTUNAIOB.
Tpurnmuuepuasl, pochonunuasl, BOCKU, cTepouisl. buonornueckre GyHKIUU JTUTUIOB.

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

Hyxneunoseie kucnotsl. JJHK u PHK. Crpoenue HykienHoBbix kucinoT. HykneoTuast.
[Mpunmun xomriementapHoctd. [Ipasmio Yapradda. Crpykrypa AHK - nBoiinas cnmpains.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B Mojekyine AT®. buonornueckue
byukun AT®. BoccraHoBieHHbIE TEepeHOCUMKH, UX (QyHKUIUU B KieTke. CekBEeHHpOBaHUE
JIHK.

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

JeMoHcTpanmu:

[optpersr: JI. Iomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep,
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 OpraHu3sMoB», «CTpOe€HHE MOJIEKYNbl OenKay,
«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 IOMOIIBIO0 KQU€CTBEHHBIX PEaKIIU».

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

Tema 5. Ctpoenue 1 pyHKIIUH KIETKH.

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

Ctpoenue nmpokapuoTudeckoi kietku. Kiierounas cteHka 6aktepuil u apxe.

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

CrpoeHnue 1 GyHKIIMOHUPOBAaHUE dyKapHOTHUYecKol KieTku. [1nasmaruueckas memOpana
(mnazmanemma). CrTpykTypa Miia3MaTHyeckod MeMOpaHbl. TpaHCHOPT BEIIECTB uepes



MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (muddysus, obneruéHHas auddysus), aKTHBHBIA
(MepBUYHBIA W BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomynporunaemocts MmemOpanbl. Pabora
HaTPHUIl-KaJTMeBOro Hacoca. DHIOUUTO3: MUHOIMTO3, (haronuro3. k301uTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOM CTEHKH PacTeHH, TpHOOB.

Huromnnaszma. [{uto3onb. [{utockener. [Buxkenue murToruiazMbl. OpraHoubl KIETKH.
OnHoMeMOpaHHBIE OpraHOMIBI KIIETKU: dHAoIuIa3Marnueckas ceth (DIIC), anmapar ['onbmku,
JN30COMBI, UX CTpoeHHe W (PpyHKUHUU. B3auMocBsI3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
Crtpoenue rpanyisipHOro petuxkyiayma. CUHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maakuii (arpanyJIsspHbIN) SHI0TIa3MaTHYECKU peTUKyayM. CekpeTopHas GyHKIUS
anmapara ['onbmxu. TpaHcnopt BelecTB B KieTke. Bakyonu pactutenbHbIX KIeToK. KieTouHblit
cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOU/IbI KJIIETKU: MUTOXOHJPUH, I1acTUAbl. CTpoeHue U GyHKIUU
MUTOXOH/IPH U 11acTu. [lepBruyuHbIe, BTOPHYHBIC U CII0KHBIE IIACTUIB! (POTOCHHTE3UPYIOIINX
AYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranou bl ki1etku CTpoeHue U GyHKIMM HEMEMOPAHHBIX OPraHOUI0B
kieTku. Pubocombl. MukpodunamenTsl. Mpliednble kieTkd. Mukporpyoouku. KiieTounsrit
neHTp. CTpoeHHe W JBUKEHHME JKTYTUKOB M pPECHUYEK. MUKpPOTPYOOUYKH IIMTOILIA3MBI.
[lenTprons.

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

Knerounsle BritoueHus. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM ).

JlemoHcTpauu:

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

Tabmuiper 1 cxembl: «CTpoeHHE SYKApPUOTHUECKON KIeTKU», «CTpOoeHHE >KMBOTHOM
KJIeTKNY, «CTpOEHNE PACTUTENIBHON KIETKN», «CTpoeHne MUTOXOHIpUN», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKI.

O6opynoBaHue: CBETOBOIl MUKPOCKOI, MUKPOIIPENapaThl PACTUTENIbHBIX,

KUBOTHBIX KJIETOK, MUKpOIIpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTtopHas pabota «/3ydeHue CTpoeHus KJIETOK Pa3InYHbIX OPTaHU3MOBY.

ITpakTryeckas padora «M3ydyeHue cBOMCTB KIETOYHON MEMOpaHbI».

JIaGoparopHas paborta «lccinenoBanue mia3Moin3a U JIEMIa3Moin3a B pacCTUTENIbHBIX
KIIETKax.

[TpakTryeckas padota «M3ydyeHue IBUKEHUS IIUTOIIIA3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. OOMeH BelIecTB U MPEBPALCHUE SHEPTUU B KIIETKE.

AccuMWISILIMSL U IUCCUMUIISILIUSL - JIB€ CTOPOHBI MeTaboiau3Ma. Turbsl oOMeHa BElecTB:
aBTOTpOQHBIH U  TrerepoTpodHbIA. VYuacTHe KuCIOpoa B OOMEHHBIX IpoIleccax.
OHepreruyeckoe oOecneyeHue kieTku: mnpeBpaiieHne ATd B oOMeHHBIX mpolieccax.
depMEeHTATUBHBIN XapakTep peakiuil KIEeTOYHOro merabonuszMa. DepMEeHThbI, UX CTpPOEHHE,
cBoiicTBa M MexaHusM jaedcTBus. KodepmenTsl. OTianuus (pepMEHTOB OT HEOPTaHUYECKHX
KaTaJn3aTopoB. benku-akTuBaTOpsl U OENKU-UHTMOMTOpPHI.  3aBHCHMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEaKIHi OT Pa3IMYHBIX (PaKTOPOB.

[lepBuuHbIil cuHTE3 opraHumdeckux BemiecTB B kierke. dortocuHTe3. CBeToBass M
TeMHOBas (a3bl. [IpoaykTuBHOCTE oTOCHHTE3a. BiausHue paznnuHbix (GakToOpoB Ha CKOPOCTh
dorocunTe3a. 3HaueHue (POTOCUHTESA.

XemocuHrte3. Pa3HooOpa3zue  OpraHM3MOB-XEMOCHHTETHUKOB: HUTpUHULMpYIOIIHE
OaxTepuu, Kene300akTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepun. 3HAYEHHUE XEMOCHHTE3A.

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



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

AdpoOHBIE OpraHu3MBbl. JTanbl SHEpreTuyeckoro oomMena. IloaroroBuTenbHbINH

sTan. [ MKonm3 - 6eCKUCIOpOIHOE PACHICTIIICHUE TIFOKO3BI.

buonoruueckoe okucieHue, WK KJIETOUYHOE JIbIXaHue. Pojib MUTOXOHIpHIA B Ipolieccax
O6uonornyeckoro okucieHus. Lluknuueckue peakuuu. OkuciaurenbHoe (HocHOpHIUpOBaHHE.
[IpeumymecTBa a’dpoOHOrO0 HyTH OOMEHa BEIIECTB Iepe] aHadpOoOHBIM. D(PPEKTHBHOCTH
SHEPreTU4ecKoro oOMeHa.

JleMoHcTpanuu:

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

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

Tabmuier u cxemsl: «DoTocuHTe3», «IDHEPreTHUEcKud 0OMen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

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

JlaboparopHass pabota «l3yueHue KaTaIUTUYECKOW aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHIIa3bl WM KaTaaas3bl)y.

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

JIaGoparophas pabota «CpaBHEHHE MPOIECCOB (OTOCHHTE3A U XEMOCHHTE3a.

JlaboparopHast pabora «CpaBHEHHE MPOIIECCOB OPOIKEHUS U JIBIXAHUS.

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 TpaHCcKpUnyu: KOMILIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.

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

Opranuzanys reHoMa Yy HOpPOKapUOT U 3YKapuoT. Perynsuus akTHUBHOCTH 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
(MOCTMHUTOTUYECKHIA), CHHTETHYCCKUNH M TOCTCUHTETHUSCKHH (MPEMUTOTHYECKUN) MEPUOIBI
uHTEp(PAa3bI.

Marpuunsiii  cunre3 JIHK - permumkanusa. Ilpunnuner  perumkanuu  JITHK:
KOMIUIEMEHTApHOCTh, IOJIYKOHCEPBAaTUBHBIM CHHTE3, aHTUNapalIeIbHOCTh. MexaHu3M
permukanuu  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 nutoknnes. buonornueckoe 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 MUKpOIIpeniapaTax)».

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,
MIPOBOJIALLASL, 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 TKaHEH 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. HapyKHbIi1 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>KeHre MHOTOKJIETOUHBIX )KMBOTHBIX U U€JIOBEKa: MblllieuHas cuctema. Pediekc. CkeneTnoie
MBIIIIIBI U UX padoTa.

[Tutanue opranu3moB. [lornomieHue BOIbI, YIJIEKUCIOTO Ta3a U MUHEPAJIbHBIX BEIECTB
pactenusmu. [lutanue >KUBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPUKIETOYHOE IMHUIIEBAPEHUE.
[luraHne MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUILIEBAPUTENBLHOrO TpakTa. [lumeBapurenbHbie
»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 JKHUBOTHBIX U YEJIOBEKA. OBOJIOIIMOHHOE
YCIIOKHEHUE CTPOEHUS JIETKUX TMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas CHCTEMa YeIOBEKa.
MexaHu3M BEeHTUJISAINAN JIETKUX Y TITUIL K MIICKONMUTAIOMUX. Perynsnus apixanus. /[prxarensHbie
00BEMBL.

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



MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE COCyAbl U KpoBb. Kpyru
KpoBOOOpaIieHus.. OBOJIOLMOHHBIE  YCIOXHEHHUSI CTPOCHHMSI KPOBEHOCHOW  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 BblieIeHUs. CBSA3b IIOJIOCTH T€JIa C KPOBEHOCHOM
Y BBLICIIUTEIBHON CUCTEMaMu. BplielieHne y MO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. [loukw.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MOB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTepuil u
LIUCTHI MPOCTEUIINX. 3al[UTa Y MHOTOKJIETOYHBIX pacTeHui. Kyrukyna. CpeacTtsa macCUBHON 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 criennGuIeckuii UIMMYHUTET. Teopus KIIOHATIbHO-
cenexktuBHoro ummynuteta (I1. Dpmux, ®.M. Bepner, C. Tonerasa). BocnaauTenbHbIe OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

Pazgpaxxumocte W perynauuss y OpraHu3moB. Pa3gpaxumMocTe y OZHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiuus y pacteHuil. PocToBble BeliecTBa U MX
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.

besycnoBHbIe U yCIOBHBIE PE(IICKCHI.

['ymopanibHas perynsiuus U SHIAOKPUHHAs CHCTeMa JKMBOTHBIX U 4YelloBeka. JKenmesbl
SHJIIOKPUHHOM CHUCTEMBl M HMX TOPMOHBL JleicTBuE TopMOHOB. B3anMoOCBs3p HEpPBHOU U
SHAOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucTema.

JlemoHcTpauu:

IToptper: N.II. I1aBnoB.

Tabmuupl u cxembl: «OJTHOKJIETOYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIE BOJIOPOCITH,
«baktepun», «Ipocreiimme», «OpraHbl IIBETKOBBIX pacTeHH», «CHCTEMBbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEe CTpOE€HHE HAaceKOMbIX», «TKaHM pacTeHU»,
«Kopuesble cucremsl», «Ctpoenue crebmst», «CTpoeHHe IUCTOBOW IUIACTUHKWY, «TKaHU
KUBOTHBIX», «CkeneT denoBeka», «lIumeBapurenpHas cucreMay», «KpoBeHOCHas cucTeMay,
«/IpixaTenbHas cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucreMar,
«BpiaenurenpHas cuctemMa», «QHIOKpUHHAs cUCTeMa», «CTpoeHre MbIIIIbI», «MIMMyHUTETY,
«KumeynononoctHeie», «CxemMa MUTaHUS pacTeHH», «KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rupo», «CTpoeHne miaHapun», «BHyTpeHHee cTpoeHue J105K1€BOTro
yepssi», «HepBHast cucrema priO», «HepBHas cucrema narymku», «HepBHas cuctema
npecMmblkaromuxcsa», «HepBHasg cucrema nruny», «HepBHas cucremMa MIIEKONMTAKOLINXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

Ob6opynoBaHue: CBETOBONH MHUKPOCKOI, MUKPOIIPENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparhbl TKaHEH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMA HACEKOMBIX, UTTIOKOKUX, )KUBbBIE
HK3EMIUIAPBl KOMHATHBIX PACTECHUA, repOapruu pacTeHUH pa3HbIX OT/IENOB, BIaKHbIE MperapaThl
’KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEI0BEKa,
o0opynoBaHuEe Jii JEMOHCTpPAallMM TOYBEHHOTO U BO3AYUIHOIO MHTaHUS pPaCcTEHUH,
pacileruieHusi Kpaxmaina M OelKoB TOJ JAeicTBHEM (QepMeHTOB, O0OpyIOBaHHE IS
JEMOHCTpPALMK ONBITOB 110 U3MEPEHMIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHbIX.

JIaGoparopHas paboTa «/3ydeHne TKaHel pacTeHUI».



JlabopaTtopHas paborta «/3ydeHne TKaHeH )KUBOTHBIX).

JlaGoparopHas padota «/3ydyeHne opraHoB IBETKOBOTO PaCTECHUS».

Tema 10. PazMHOXEHME U Pa3BUTHE OPTaHU3MOB.

@opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrioyioe (BKIIOYas BETETATUBHOE) M IOJOBOE.
Bunpt 6ecrionoro pa3sMHOXKEHUS: TIOYKOBAHUE, CHOPYJIISIMS, (parMeHTaIHs, 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 JKMBOTHBIX. [lojoBble Kenessl.
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 ). DMOPHUOIIOTHS - HAyKa O Pa3BUTHU
opranu3mMoB. Ctaauu 3MOpHUOreHes3a >KMBOTHBIX (Ha mpumepe narymku). Jpobnenue. Turbt
npo6nenus. OcOOEHHOCTH JPOOIeHUS MIEKOMUTAIOMINX. 3apOAbIIIEBbIE TUCTKU (TaCTPYISALs).
3aknaJKka OpraHoB M TKaHEM M3 3apoJbIIIEBBIX JHUCTKOB. B3auMHoe BiMsHUE yacTel
pa3BUBaOIerocs 3apojpima (3MOpHOHANIbHAS WHAYKIMS). 3akiajka IUIaHa CTPOCHHS
JKUBOTHOTO KaK pe3yJbTaT HUEPAPXUYECKUX B3aUMOJCHCTBMM TIeHOB. BiusgHue Ha
AMOpPHOHAIIBLHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct n pasButne xuBoTHBIX. IlocTamOpuonaneHelii nepuox. Ilpsimoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo30M y OECHO3BOHOYHBIX W TIO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHHE MPSAMOrO0 U HENPSIMOTO Pa3BUTHUS, UX PACIPOCTPAHEHUE B MPUPOIE.
Tunbel pocra XUBOTHbIX. DaKTOpPBl PETyISALMM POCTAa KUBOTHBIX M yenoBeka. 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 pacteHui. OOpa3oBaHue crmop B Tpoliecce Meio3a. [‘amerorenes y pacTeHHil.
Omiog0TBOPEHHE W Pa3BUTHE PACTUTEIbHBIX OPraHu3MoB. JIBOWHOE OIUIOJOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHU3MBbl PEeryJsuU OHTOT€HE3a Y PACTEeHUN U KUBOTHBIX.

JleMoHCTpanuu:

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

Tabnuue! u cxemsl: «BereraTuBHOE pa3sMHOXKEHHUE», «TUIBI OECIIONOr0 pa3MHOKEHUSY,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE 5BrIeHB», «Pa3MHOXKEHHE THIPBI,
«Meito3», «Xpomocombly, «l['amerorenes», «CTpoeHHE SMICKICTKA U CIEPMATO30HIa»,
«OcHOBHBIE cTaguu oHToreHesa», «lIpsimoe m Hempsmoe pa3BuTHe», «Pa3BuTue Maiickoro
Kykan, «PazButue capanumn», «Pa3Butne JIArymkn», «/[BoiHOE OMIIOJOTBOPEHHE Y IIBETKOBBIX
pacrenuii»y, «CTpoeHHEe CeMSIH OJHOJIOJIBHBIX U JBYOJBHBIX pacTeHU», «KU3HEHHBIN UK
MOpPCKOM  KamycTbl», <OKHW3HEHHBIH IUKI MXxa», <« KHU3HEHHBIH LUK NalOpOTHUKAY,
«OKW3HEHHBIN IIUKI COCHBI».

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

JlaGopaTopHass pabota «M3ydeHue CTpPOEHHUS TOJOBBIX KIETOK 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 cTaHOBJICHUS W pa3BUTHs TeHETUKH Kak Hayku. Paboter 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.
Tumodeesa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUICIIbHBIC
TeHbl, AJbTEPHATUBHBIC TPU3HAKK, JOMUHAHTHBIM M PEIECCUBHBIN MMPU3HAK, T'OMO3HUIOTAa,
reTepo3UroTa, YUCTasl JUHUS, THOpuAbI, reHoTurl, GeHoTur. OCHOBHBIE METOJbl T'€HETHUKH:
rUOPUAO0IOTHYECKHM, IUTOIOTUYECKUI, 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.

Tabnuubl U cxembl: «MeToJIbl TeHETUKNY, «CXEMbI CKPEIIMBAHUS.

JIaboparopHas pabora «JIpo3oduiia kak 00bEKT TCHETUYECKUX UCCIICTOBAHUY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH.

Monorubpuanoe ckpenBanue. IlepBbiii 3akoH MeHAens - 3aKOH €IWHOOOpasHs
rubpuaoB nepBoro nokoneHus. IlpaBuno momuuupoBanus. Bropoit 3akoH MeHaens - 3akoH
pacieruieHus npu3HakoB. [{uTonoruueckre 0CHOBBI MOHOTHOPHAHOTO CKpenuBanus. [ umnoresa
YUCTOTHI TAMET.

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

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHJenss - 3aKOH HE3aBHUCHUMOIO
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 OIPEAENICHUs 10JiIa. AYTOCOMBI U IOJIOBbIE
XpoMOcoMBl. ['oMOrameTHbIii M rereporaMeTHbIl MoJ. l'eHeTnueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacrienoBanue nMpu3HaKoB, CIIETUICHHBIX C TIOJIOM.

I'enoTun kak menoctHas cucrema. llnedoTponusi - MHOKECTBEHHOE NECWCTBHUE TIEHA.
MHOKECTBEHHBI ajuiein3M. B3auMoaencTBue HeauleNbHBIX T€HOB. KOMILIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTnyeckuii KOHTPOIb pPa3BUTHS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKke
(GU3HONOTMYECKUX TIPOIECCOB, TMOBEACHHUS ¢ KOTHUTUBHBIX (yHKIUH. ['eHeTnyeckue
MEXaHM3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MUH - TMApa3UT» 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 3aKkoHbI Menaens», «Tperuit 3akoH

Mengensi», «AHanu3upyloliee CcKpeuuBanuey, «HemonHoe TOMUHHpOBaHUEY,
«CrieryieHHOe HAacJeloBaHUE TPU3HAKOB y apo3odunely, «l'eHetnka monay, «Kapuotun
yenoBekay, «Kapuotun npozodunsry, «Kapuotun nTumb», «MHOXKXECTBEHHBIH allIelu3My,
«B3anMoielicTBUE TEHOBY.

OO6opymoBaHue: MOJIENb JJIS IEMOHCTPAIIMU 3aKOHOB €IMHO00pa3usi THOPUIOB MTEPBOTO
MOKOJICHUSI M PACHICTUICHHS MPU3HAKOB, MOJIETh JJIs JACMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO
HaCJIeI0BaHUS MPU3HAKOB, MOJIETh JIJIS JIEMOHCTPAIIMH CIETNIEHHOTO HACJIEI0BAHMSI PU3HAKOB,
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 dopmupoBaHuu (eHoruna. M3MEeHYMBOCTD
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE TMPU3HAKK. BHIBI  HM3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJICICTBEHHASI.

Monudukanonnas ©3MeHYUBOCTh. Poib cpeabl B opMUpOBaHUU MOIUGPUKALMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanmonHnslil pan u BapuanuonHas kpusas (B.
Horanncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enHoTunuueckass M3MeHYMBOCTh. (CBOWCTBA T€HOTUIIMYECKOM H3MEHYMBOCTH. Bubl
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHASI, MyTallHOHHAS.

KoMOuHaTuBHasE NI3MEHYUBOCTh. Mei03 1 MOJIOBOM MpoIiece - OCHOBA KOMOMHATHUBHON
W3MEHUYUBOCTH. POJIb KOMOMHATHBHON H3MEHUYMBOCTH B CO3JIaHUU TEHETHYECKOTO Pa3HO00pa3us
B IIpe/ieiax OJIHOTO BHJIA.

MytanmonHass U3MEHUYMBOCTb. BuJpl MyTanuii: IeHHbIE, XPOMOCOMHBIE, I'€HOMHBIE.
CHoHTaHHbIE M WHAYLUMPOBAHHbIE MYyTalUU. SIAepHbIE M LUTOIUIA3MAaTUYECKUE MYTALMH.
Comaruueckue W MoJoBble MyTauuH. [IpyunHBl BO3HUKHOBEHHMS MyTalui. MyTareHbl U X
BIIMSIHUE HA OPraHMW3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipolecca. 3aKOH TOMOJOTHYECKUX
panoB B HacienctBeHHor wusmeHunBocTu (H.M. BaBunoB). BHesnepHas H3MEHYHMBOCTH U
HACJICJACTBEHHOCTD.

JeMoHcTpanuu:

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

Tabmuipel 1 cxembl: «Buabl U3MeHUHMBOCTH», «MoauduKalMoHHAsT U3MEHYHUBOCTDHY,
«KomOuHaTuBHasT  M3MEHUHUBOCTHY»,  «Meio3», «OmiogoTBopenue»,  «l eHeTHdeckue
3a0o0JieBaHus YeNOoBeKay, «Buabl MyTanuiiy.

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

JlabopatopHas pabota «MccrnemoBaHue 3aKOHOMEPHOCTEH  MOIU(MUKAITMOHHOM
M3MEHYUBOCTH. [ToCcTpoeHNE BApUALIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOMI».

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

Tema 14. I'eneTuka yenosexa.

Kapuotun uvenoBeka. MexayHapoaHas mporpaMma HCCIEJOBaHUS T€HOMa 4YeJIOBEKa.
MeTopl U3ydeHUs TeHETUKH YeNIOBeKa: TeHealorHueCcKuii, OMU3HEIIOBBIN, [IMTOTC€HETUYECKU,
NONYJALUOHHO-CTATUCTUYECKUH, MOJIEKYJIIpHO-TeHeTHUecKnuil. COBpEMEHHOE Ompe/eeHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHUE,

FeHOTHIIMPOBAaHWE, B TOM uuciae c¢ nomombto [II[P-ananu3a. HacnencrBeHHbie
3a00J€BaHUs 4YeJOBEKa. [eHHbIE H XPOMOCOMHBIE OoJie3HHM uenoBeka. bonesnu ¢
HACJICJCTBEHHON  MPEapacloiOKEHHOCThIO.  3HAYeHHWE  MEIUIIMHCKOM  TEeHETUKH B
MPEIOTBPAIIEHUN U JICYCHUU TeHETHYECKUX 3a00JIeBaHMI dYesoBeKa. MeanKo TeHEeTHYECKOe
KOHCYNbTHpOBaHUE. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETHUECKOT0 Ipy3a». DTUUECKUE ACTIEKThI
WCCJICIOBAHHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I' enetrueckue GakTOphbl MOBBIIIEHHONW YyBCTBUTEILHOCTH YeNIOBEKa K (PU3HUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpyKawluel cpeabl. ['eHeTmyeckas MpeapacroiokKEeHHOCTh
YEJIOBEKa K MaTOJIOTHSIM.

JeMoHcTpanuu:

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

[IpakTuueckas padborta «CocTaBieHHe U aHAJIU3 POJIOCIOBHOM».

Tema 15. Cenekuusi opraHu3MoOB.



JomecTtukauuss U cenekiusa. 3apoXICHUE CEJEeKIMU W JoMecTukanuu. Yuenue H.U.
Bapunosa o LleHTpax nmpoucxox1eHrss 1 MHOT00Opasusi KyJbTYPHBIX pacTeHu. Posb cenexumun
B CO3/aHUM COPTOB pAacTeHU U mopoJ kUBOTHbIX. CopT, mNopoxaa, IITaMM. 3aKOH
TOMOJIOTHYECKUX PSAAOB B HACJIEeACTBEHHOW n3MeHunBocTy H.M. BaBuiioBa, ero 3HaueHue Juis
CEJICKIIMOHHOM PabOTHI.

Metoabl  CelNeKIMOHHOM  paboThl.  VICKYCCTBEHHBI  OTOOp:  MAacCOBBIH |
WHIUBUIYAJIbHBIA. DTarbl KOMOWHAIMOHHOW CeJeKuuH. VcrbITaHue NpOW3BOAMTENEH TI0
notoMcTBy. OTOOp O TE€HOTUIy C HOMOILBIO OIEHKM (PEHOTHUIIA IOTOMCTBA M OTOOp IO
TEeHOTHUITY ¢ ToMoIst0 aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PaamanvoHHBIN H
XUMHUYECKHH MyTareHe3 Kak MCTOYHUK MyTallMid y KyJbTYPHBIX (OPM OpPraHHU3MOB.
Hcnonb30BaHne TEHOMHOTO pEIaKTHpPOBaHUS W MeToJoB pekomOuHanTHRIX JHK mms
IIOJIyYEHUS UCXOIHOTO MaTepHralIa JUisl CEJIEKIUN.

[lonyyenne mnonumuonnoB. BHyrpuBumoBas rulOpumusanus. bauszkopoacTBeHHOE
CKpelBaHue, Wik UHOpuAKHT. HepoacTBeHHOe ckpeluBanue, uin ayropuausr. I'ereposuc u
ero npuuuHbl. Mcnonp3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuaAn3aLus.
[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 TMOPUIOB CEIbCKOXO03IMCTBEHHBIX 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 IPOUCXOXKAEHUS U MHOT000Pa3Hsl KyJIbTYPHBIX paCTEHUI»,
«3aKOH TOMOJIOTUYECKHX PSOB B HACJIEIACTBEHHONW H3MEHYMBOCTH», «METOABl CENeKLUn»,
«OtnanéuHas rubpuauzanus», «Myrtareses».

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

JlabopaTtopHas pabota «3ydeHne MeTo1I0B CENeKIIUU PACTEHUI.

[IpakTuueckas padbora «[IpuBuBKa pacTeHUID.

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHIKEHUSI CENIEKIIMA PAaCTeHUM M KMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, TUIEMEHHYIO ()epMy, COPTOMCIBITATENbHBI y4acTOK, B TEIUINYHOE
XO035ICTBO, B JJAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buotexHonorusa u cUHTETHYECKast OMOTIOTHSL.

OOBEKThl, HUCHOJb3yeMble B OMOTEXHOJOTHH, - KJIETOYHBbIE U TKAHEBbIE KYJBTYpBHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepUCTUKa. TpaaulMoHHAas OWOTEXHOJIOTHA: XJeOoledeHue,
MOJIy4YeHUE KUCIOMOJIOUYHBIX NMPOIYKTOB, BUHOAENNE. MukpoOuonornyeckuit cuHTe3. OO0BbeKThI
MUKpoOnosiornyeckux TexHosaoruil. [IpousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CozaHue TEXHOJOTMM W HMHCTPYMEHTOB  IIEJICHANpPaBIE€HHOTO W3MEHEHUs |
KOHCTPYMPOBAHUS TEHOMOB C LIEJIbIO MTOJIYyUYEHUSI OPraHU3MOB M UX KOMIIOHEHTOB, CO/IEP KALIUX
HE BCTpEYaroIuecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Knerounas mnxeHepus. MeToapl KyabTyphl KIETOK M TKaHEH pacTEHUN U KUBOTHBIX.
Kpuobanku. Comaruueckas rubpuamszanus M coMaTHueckuil smOpuorenes. Vcmosb3zoBaHue
TrariOWJI0B B CEJIEKIMM pacTeHHuid. VICKycCTBEHHOE OIUTOA0TBOpeHHE. PekoHCTpyKius
AWILIEKJIETOK ¥ KIOHUPOBAaHUE KUBOTHBIX. MeTO/1 TpaHCIIJIaHTALIUU e KIIETOK.

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

Menununckue OuorexHosoruu. IloctreHomuas 1udpoBas wMenunuHa. [IL[P-



IuarHoctuka. MeTaOoJIOMHBIN aHalin3, TEHOLCHTPUYECKUA aHAJIM3 MPOTEOoMa YeJIOBEeKa IS
OILIEHKH COCTOSIHHSI €0 30pOBbsl. Mcronb30BaHne CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
30-6uounkeHepust s pa3paboTKu (PyHIAMEHTATBHBIX OCHOB MEIUIMHCKHX TEXHOJOTHH,
CO3aHMSI KOMITJIEKCHBIX TKAHEH COYETaHUEM TEXHOJIOTMM TPEXMEPHOIO OMONPUHTHHTA |
ckadpdonauara IS penieHus 3amad

MEPCOHAIM3UPOBAHHON MEIUIMHBI.

CoznaHue BEKTOPHBIX BaKIMH C LIEJIbI0 0OecredeHuss KOMOMHUPOBAHHOM 3aIIUTHI OT
Bo3Oyautenelr OPBU, ycTaHOBIEHHE MOJIEKYIIIPHBIX MEXaHU3MOB

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

JeMoHcTpanuu:

Tabmuupr u  cxemsl: «/crnonb3oBaHWMEe MHMKPOOPTraHM3MOB B IIPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUsI».

JlaboparopHas pabota «/3ydeHne o0bEKTOB OMOTEXHOIOTUM.

[IpakTuueckas pabora «IlonmydueHre MOIOYHOKUCIBIX MPOJLYKTOB.

DKkckypcust «bUOTEeXHOIOTHS - BayKHEHIIIas IPOU3BOAUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

Copepxanne o6yuenus B 11 kiacce.

102 4, u3 HUX 84- pe3epBHOE BpeMs

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

OpomonmonHas teopust Y. [lapsuna. Ilpeanochuiku BO3HUKHOBEHUS JapBUHHU3MA.
JKusnb n HaydHas nearenbHOCTh Y. JlapBuHa.

JBuwkymue cuibl 3Bofouud BugoB nmo Y. [lapBuHy (BbICOKass WHTEHCHBHOCTH
pPa3MHOXKEHHs OPraHu3MOB, HACJIEJCTBEHHAs HW3MEHUYUBOCTb, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoid teopun sBomonuu (CTD). Heltpanphnas Teopus
sBomonu. CoBpeMEeHHasl SBOJIOIMOHHAA 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: «Cuctema xuBoit npupossl (o K. Jlunnero)y, «JlecTHuma xuBbIX
cymectB (mo Jlamapky)», «MexaHu3M (GOPMHPOBAaHUS NPUCHOCOONIEHUH Yy pacTeHUH U
*KUBOTHBIX (TI0 Jlamapky)», «KapTta-cxema mapiipyta nytemectBus Y. Jlapsunay, «Haxomaku Y.
HapBuna», «®Popmbl 00prObI 3a cymiecTBoBaHue», «lloponel romyOeit», «MHoroobpasue
KYJIBTYPHBIX (OpM KarmycTsl», «[1lopoabl JOMalTHUX KUBOTHBIX», «Cxema 00pa30oBaHMsI HOBBIX
Bu10B (110 Y. [lapBuny)», «Cxema

COOTHOIIEHUS JBWKYIIUX CHUJ 3BOJIOLUN», «OCHOBHBIE TOJOXKEHHUSI CHUHTETHYECKON
TEOPUU IBOJIOLIUN.

Tema 2. MukposBosonus U €€ pe3ysbTaThl.

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

DOnemeHTapHble (aKTOpbl (ABMXKYIIME CHIIBI) HBOJIIONMHU. MYTAIlMOHHBIM Ipolecc.
Komb6unaruBHass m3aMeH4YMBOCTh. [[peii reHoB - ciydaliHble HEHamnpaBieHHbIE H3MEHEHHS
yacToT ajuieneil B momynauusx. O¢dekt ocHoBaTens. Murpauuu. M3onsuus nomyiasuuil:
reorpaduueckas (IpocTpaHCTBEHHAs ), Onoornyeckas (penpoayKTUBHAS).

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



oTOOpa: IBIKYIIUN, CTAOWIM3UPYIOMNMA, pa3pbiBatomui (Au3pynTuBHbIA). [lomoBoit oTOOp.
Bo3HUKHOBEHUE U 3BOJIOIMUS COLUATBHOTO MOBEACHUS KUBOTHBIX.

[TpucnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT MHUKpPO3BONIOLMHU. BO3HHKHOBEHHE
npucnocoOiIeHnit y oprann3mMoB. ApoMopho3sl 1 uanoagantauuu. [Ipumeps! npucnocoOneHuit
y opraHu3MoB: Mopdosioruueckue, (QU3NOIOTHYECKHUE, OWOXMMHUYECKUE, ITOBEICHUECKHUE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

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

ajuronatpudeckoe (reorpaduyeckoe), CAMIaTpUIeCKOe

(PKOJIOTMYECKOE), «MTHOBEHHOE» (TIOJUILIONAU3AIs, TuOpuan3anus). muTenbHoCTh
HBOJIIOIIMOHHBIX MTPOIIECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUIECKOTO pa3HO0Opa3usl.

Ponp  sBomOLMOHHON OWOMOTMM B pa3pabOTKE HAayyHBIX METOAOB COXPAaHEHUS
O6unopazHooOpaszus. MHKpPOIBOJIIOLKS M KOIBOJIOLUS TAapa3uTOB M HX X035€B. MeXaHH3MBI
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, «/[BHKyII1e CUITbl 3BOTIOLUNY,
«DKOJIOTHYECKasT M30JSIIUS OIS ceBaHCKOM Qopenn», «[eorpadudeckas H30IAIUSL
JMCTBEHHUIIB CHOMPCKOM M JIMCTBEHHUIIBI JaypCKoiy, «[lomyIsinrnoHHbIe BOJTHBI YACICHHOCTH
XUIIHUKOB M KepTB», «CXxeMa IeiCTBUS €CTECTBEHHOTO oTOOopa», «Dopmbl OOprOBI 32
CYIIIECTBOBAHHE, «MHycTpuanbHbIit MEJIaHU3MY, «KuBbie HCKOIIaeMbIey,
«ITokpoBUTENbCTBEHHAs! OKpacka >KHUBOTHBIX», «lIpemympexnaromas OKpacka >XHUBOTHBIXY,
«Dusnonoruueckre agantanuny, «IIpucnocodieHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Buga», «Bugsl-aBoiiHukn», «CTpykTypa Buaa B npupone», «CrocoOsl
BUJ000pazoBanus», «l'eorpaduyeckoe BHUIOOOpa3oBaHHE TPEX BUIOB  JAHABIIICH,
«OKoJIOTHYECKOEe BHUJI000pa30BaHKME BUAOB CHUHMI, «llomumuionasl pacteHuit», «KamycTHo-
peAeUHBI THOPUI.

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

JIaGoparopHas paboTa «BpIgBIeHHE U3MEHUYUBOCTH y 0COOEH OJJTHOTO BUAA».

JIaGoparopHass pabota «IIpucrmocobieHus OpraHU3MOB M HUX OTHOCHUTENIbHAs
[EIeCO00Pa3HOCTHY.

JlaboparopHas pabora «CpaBHEeHHE BUI0B IO MOP(HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bosto1us U €€ pe3ybTaThl.

Metoapl u3ydeHHs] MakpodBomonMu. [laneoHToNOTHYECKHE METOJBl  H3YyYeHUs
sBostonnu. Ilepexonupie GopMbl U PprIIOreHEeTHYECKHE PSAAbl OPTraHU3MOB.

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

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(HOIOTHIECKHUE METOIbl U3YUEHHUS SBOJIIOLINH.
['eHeTHUECKHE MEXaHM3MbI 3BOJIOIMHM OHTOTEHE3a M TOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB.
["oMoornYHbIE ¥ aHAIOTUYHBIE OpTaHbl. PyTuMeHTapHbIe OpraHbl U aTaBU3MbL. MOJIEKYIISIPHO-
TeHETHYECKHEe, OMOXMMHYECKHEe UM MaTeMaTHYECKHEe METOAbl H3yYCHHS DBOJIOIHH.
['omonoruunbie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETHIECKHUX JIEPEBHEB.

XPOMOCOMHBIE MYTaITUH U DBOJIOIHSI TEHOMOB.

O6mme 3akoHOMEpPHOCTH (TpaBWiIa) HBOMIONUU. HeoOpaTUMOCTh  JBOJIONNH.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUY.



JeMoHcTpanuu:

[Toptpetsr: K.M. bap, A.O. KoBanesckuit, @. Mrouiep, J. ['ekkernb.

Tabmuie! u cxeMbl: « DUTOTEHETHUSCKUN PSAJT TOMIAINY, «APXEONTEPUKCY, «3BEpO3yObIe
auiepsl», «Cterouedans», «Puanoduter», «CeMeHHble MAaNOpOTHUKNY, «bruoreorpapuyeckue
30HBI 3emuny, «Jlpeiid KOHTHHEHTOB», «PenmukThl», «HadanbHble cTaguu SMOPHOHAIEHOTO
pa3BUTUS IIO3BOHOYHBIX JKMUBOTHBIX», «[= OMOJIOTMUHBIE U aHAJOTUYHBIE OpPraHbD»,
«PynumeHTbl», «ATaBU3MBD», «XPOMOCOMHBIE HAa0OpHI YelIOBEKa U IIMMIIaH3e», «[ TaBHbIE
HaIpaBJIEHUS IBOIOLUNY, «OO0LIe 3aKOHOMEPHOCTHU 3BOJIOLIUNY.

O6opynoBanue: KOJJIEKIUHU, TepOdapuu, MYJSKH HUCKOMAeMbIX OCTAaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYAUMEHTAPHBIX OPraHOB U AaTaBU3MOB, KOJUIEKIIUH
HACEKOMBIX.

Tema 4. [IpoucxoxxaeHue U pa3BUTHE )KU3HU HA 3eMJI€.

Hayunple rumore3bl MPOUMCXOXKICHHUS XU3HM Ha 3emiie. AOHOTEHEe3 W MaHCIEpMUsl.
JloHayuHbIe MpEACTaBICHUS O 3apOXKIECHUM JKU3HU (KpeaunoHu3M). ['Mmore3a mOCTOSHHOIO
CaMO3aposKJICHUS KU3HU U €€ onpoBepkeHue onbitamMu @. Peau, JI. Cnamnannanu, JI. [1acrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 9Tambl HEOpPraHWyeckoil HBomonmu. I[lnanerapnas (reomoruyeckas)
SBOMIIONMS. XUMHUYECKass SBOMIONUSA. AOHOTCHHBIH CHHTE3 OpPraHMYECKHUX BEIIECTB U3
Heoprannyeckux. OmbiT C. Mumiepa u I'. FOpu. O6pa3oBanue MmoiammMepoB U3 MOHOMEPOB.
Koanepsarnas runoreza A.M. Onapuna, rumnore3a nepBuyHoro OynboHa JI. XosgeiiHa,
reneruyeckas runoresa ['. Mémnepa. Puboszumsi (T. Yek) u runoresa «mupa PHK» V. I'unbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Ucropus 3emnnm u metonbl €€ wu3ydeHus. llckomaemble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeroabl. OTHOcUTeNbHAass U a0OCONMIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, 3pbl, IEPUOBI, FTOXH.

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

KJIETOK. DBOMONHs MeTabonu3ma. Bo3HUKHOBEHHE MepBbIX dKocucTeM. CoBpeMeHHbIE
MUKpOOHBbIE OHMOIJIEHKM Kak aHajlor MepBelIXx Ha 3emiie cooOuiecTB. CTpOMAaTONMTHI.
IIpokapHuOTHI U DYKApUOTHI.

[Ipoucxoxaenue s3ykapuoT (cuMOMOreHe3). DBOJIIOIIMOHHOE MTPOUCXOXKACHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TpYII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE ATallbl BOJIFOLMU BBICHIMX pacTeHUH. OCHOBHBIE apoMOpP(O3bl pacTeHUH.
Breixon pacrenuii Ha cymy. llosBieHne cnopoBBIX PACTEHUMH W 3aBOEBAHUE MMM CYIIH.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE ATanbl BOJNIOLUHN KUBOTHOTO Mupa. OCHOBHBbIE apoMOp(03bl )KMBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB - OSBIIEHUE COBPEMEHHBIX THNOB. [lepBbie XOopa0OBbIE
JKUBOTHBIE. JKU3HB B BOjIE. DBOJIONMS MO3BOHOYHBIX. [Ipoucxoxaenue ampuoOuil U penTuiIni.
[Ipoucxoxaenne miekonuraromux U ntuill. [IpuHiun xmodeBoro apomopdoza. OcBoeHHE
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe )x13HM Ha 3eMIle 110 ApaM U IIEpUOiaM: apXei, IPOTEPO30Hi, MaIe0301, ME3030H,
KaifHO30M. OOmas xapakTepUCTHKa KIMMaTra M TeoJIOTMYeCKUX ImporeccoB. IlosBrenue u
pacuBeT XapaKTEePHbIX OpPraHU3MOB. YTiIeoOpa3oBaHUE: €ro YCIOBHS U 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.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.



JeMoHcTpanuu:

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

Tabmuiet u cxembl: «Cxema onbita . Penny, «Cxema onbita JI. [TacTtepa mo n3y4eHuro
camo3apokJieHus xu3Hu», «Cxema omnbita C. Muiepa, I'. FOpu», «3Ttanel Heoprannyeckoiu
sBosroLUny, «I'eoxpoHosornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON 3BOIIOLHAN,
«Cxema o00pa3oBaHMs JyKapuoT NIyTEéM cuMOHOreHeza», «CucreMa >XHMBOH NPUPOABIY,
«Ctpoenne Bupyca», «Apomophosbl pacteHuit»y, «PuHnoduThY, «OIXHOKIETOYHBIC
BOZOPOCIN», «MHOIrOKIETOUHBIE BOmOpoCHn», «Mxm», «IlanmoporHukn», «l'o1oceMeHHBIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHHi», «(Cxema pa3BUTHA >KMBOTHOTO MHpPay,
«ApomMop¢o3bl  KHBOTHBIX», «lIpocreiimmey, «Kumeunononoctaeiey, «llmockue uepsmy,
«YIeHUCTOHOTHEY, «PBIOBI», «3eMHOBOJIHEICY, «IpecMmbikarommuecs», «lITuup,
«Mutekonuraronuey, «Pa3BUTHE )KU3HU B apXEHUCKOU 3pey, «Pa3BUTHE )KU3HU B IIPOTEPO30MCKON
apey, «Pa3BUTHE JXKH3HU B NAJICO30MCKOM dpey», «Pa3BuTuE XKU3HH B ME3030MCKOH 3pey,
«Pa3BuTHeE )KM3HU B KaHHO30MCKOH 3pe», «COBpEeMEHHasi CUCTEMa OPraHUYECKOI0 MUPaAy.

Ob6opynoBanue: repOapuM pacTeHUH pPa3JIMUYHBIX OTHENOB, KOJUIEKIMH HACEKOMBIX,
BJIIQKHBIC IIpENaparbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUM HITIOKOXKHX, CKEJIETHI
IIO3BOHOYHBIX JXMBOTHBIX, Uydyella NTHUIL U 3BEped, KOJUIEKIMM OKAMEHEJIOCTEH, IO0JIE3HBIX
HCKOITAEMBIX, MYJISIKH OPraHU4YECKUX OCTaTKOB OPTaHU3MOB.

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

JlaboparopHast pabora «M3ydeHHe ¥ ONHCAHWE HCKOMAEMbIX OCTaTKOB JPEBHHX
OpPraHu3MOB.

[IpakTryeckas pabora «M3ydeHne ocoOeHHOCTEH CTPOEHUS PaCTEHU pa3HbIX OTIEIOBY.

IIpakTryeckas pabora «M3yueHne 0COOEHHOCTEH CTPOECHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpouCcxox1€HUE YEIOBEKA - AaHTPOIIOIEHES.

Pa3nens! u 3agaun aHTponoaoruu. Merobl aHTPOIIOJIOTHH.

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

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

OT XHUBOTHBIX. IpSIMOXOXIEHNE M KOMIUIEKC CBSI3aHHBIX C HUM INpU3HAKoB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOIl CHTHAJIBHON CHCTEMBI.

JBwxynme cuibl  (pakTopbl) aHTpomoreHesa: OWOJIOTHYECKHE, COLUAIbHBIE.
CooTHo1ieHre OMOJIOTHYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHBbIE CTaAMH aHTpoTNoreHe3a. PanHue yenoBekooOpa3Hble 00€3bHbI (IPOKOHCYIIHI)
Y paHHME MOHTUJIBI - OOIINE MPEAKU YeIOBEKOOOPa3HbIX 00€3bsH U JII0/IeH. ABCTPAIONUTEKH -
JIBYHOTHE TIpeAKH Jroeil. UenoBek yMmenblil, epBble U3rOTOBJIECHUSA OpYyauid Tpynaa. Yernosek
MPSIMOXOJISAIINI ¥ TIEPBBIA BBIXOJ JIOJeH 3a mpeaensl Adpuku. YenoBek reiiaenbO0eprckuit -
00U MpeIoK HeaHIepTaIbCKOTO YeIOBEKa U YeJIOBEKa pa3yMHOro0. UenoBeK HeaHiepTalbCKui
KaK BUJ JIFOJEH XOJIONHOTO KiIMMaTa. YenoBeKk pa3yMHBIM COBPEMEHHOIO THIIA, JEHHUCOBCKHM
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

DBOJIONUS COBPEMEHHOr0 uesnoBeka. EcTecTBeHHBIH OTOOp B MOMYMSALMUAX 4YeTOBEKa.
MyTtanuonHslit mpotiecc U nonuMopdusm. IonynauronHsie BOIHbI, Apeii( reHoB, MUTPALIUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckue packl. [lonstue o pace. bonbiue pacel: eBporneouaHas (eBpazuiickas),
aBCTpaIO-HErpouIHAs (IKBATOPHAIbHAS), MOHTOJIONTHAS (a3MATCKO- aMepuKaHCKas). Bpems u
IyTU pacceleHHs 4ejJoBeKa 1Mo IuiaHete. EnumHcTBO yenoBedeckux pac. Hayunad



HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh 4YeloBeKa K  PasHbIM  YCJIOBHSM
OKpYy’Karolie cpeapl. BiausiHue reorpadudeckoit cpeasl u aperida reHoB Ha MOPGOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MeXIUCUUTUTMHAPHBIE METOAbl B (U3NYECKOW (OMOJIOTHYECKON) aHTPOIMOJIOTHH.
OBOJIIOLMOHHAsA ~ aHTPOIIOJIOTUS U MAJCOAHTPOIOJIOTHS  YEJIOBEYECKUX  IOIMYJISALHUM.
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: «MeToabl aHTpoOnoyoruny», «['OJOBHOM MO3r 4YeloBEKay,
«YenoBekooOpa3Hbie 00e3bsHBI», «CKEJeT uenoBeKa W CKeJeT IIMMITaH3e», «PynIuMeHTh u
aTaBU3MbI», «JIBHKYIIME CUIIBI aHTPOIIOT€HE3a», « DBOJIIOIIMOHHOE JIPEBO YEIIOBEKAY,

«ABcTpanonutek», «YenoBek ymenslit», «HenoBek mnpsMoxoasmui», «/lenucockuit
yenoBek» «Heannepransupl», «KpomanboHubl», «llpenaku uvenoBeka», «ITalbl 3BOIIOLUHU
yesnoBekay, «Pacel uemoBekay.

O6opynoBanue: MyJIsKH OKAMEHEIIOCTEH, MPEeAMETOB MaTePUAILHOM KYJIbTYpPbI IPEIKOB
YyenoBeKa, penpoaykiuu (pororpaduu) kKapTuH ¢ MHUGPOIOTUYECKUMU U OUOIEHCKUMU
CIOXKETaMH MPOUCXOKICHHS YeloBeka, pororpaduu HaX0JA0K UCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEeKa, MOJIEIb Yeperna 4elloBeKa M ueperna MIMMIIaH3€, MOJIEIb KUCTU YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YEIOBEKA.

JlabopaTopHas pabora «M3yueHue OCOOEHHOCTEH CTPOCHMsI CKeJeTa 4delOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

[IpakTuueckas pabota «M3ydeHne SKOJIOTMUYECKUX aanTalui YeI0BeKay.

Tema 6. Dkosnorus - HayKa O B3aUMOOTHOUIECHUSIX OPIaHU3MOB M HAJIOPTraHU3MEHHBIX
CHUCTEM C OKPY’KaloIlel Cpesioi.

3apokaeHue U pa3BuTHe dSKoioruu B Tpydax A. ['ymGonpara, K.®. Pynwe, H.A.
CesepuoBa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3gensr u 3amaum skonoruu. Csizb
9KOJIOTUH C IPYTUMU HayKaMH.

Metoapl sxonoruu. Ilonessie HaOMIOAEHNS. DKCIIEPUMEHTHI B SKOJIOTHH: IPUPOJHBIE U
naboparopHble. MoaenupoBaHue B 3KOJIOTMU. MOHUTOPUHT OKPYKAIOIIEH CPEbl: JTOKAIbHBIN,
pErHOHANIBHBIN U TJIO0AILHBIH.

3HaueHUE HKOJIOTMUECKUX 3HAHUM Ul YeJIOBEKa. JKOJIOIMYECKOE MUPOBO33PEHUE KaK
OCHOBa CBsI3€H denoBedyecTBa € Npupogo. POpMHUpOBaHME 3KOJOTMYECKOW KYJIbTYphl H
HKOJIOTHYECKOM IPaMOTHOCTU HACEJICHUS.

JleMoHCTpanuu:

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

Tabmuis! u cxemsl: «Paznensl sKonorun», «MeToibl 3Ko0runy», «Cxema MOHUTOPUHTA
OKPYKaIOIIEH CpebD».

JIaGoparopHas pabota «/3ydeHne MeTo10B 3KOJIOTMYECKUX UCCIEIOBAaHUNY.

Tema 7. Opranusmsl 1 cpesia OOUTaHHUS.

Okonorndyeckue (akTopel M 3aKOHOMEpHOCTH uX JjedcTBus. Knaccuduxanus
HKOJIOTHUECKUX  (aKTOpOB:  aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmme
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 I1O
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTonepuoausm.

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



[TolKnIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIEC U CTEHOTEPMHbBIE OPTaHU3MBI.

BraxxnocTh kak skonoruveckuii paxrop. [IpucnocobneHus pacTeHU K MOAIEePKAHUIO
BonHOro OanaHca. Knaccudukanus pacteHuii mo OTHOIIEHHIO K Boje. llpucmocoGrienus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

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

buonoruueckue putmel. BHennue u BHyTpeHHuEe pUTMbl. CYyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHI JKU3HH.

XKuznennsie popmbl opranusmoB. [lonstue o xuznenHoit popme. XKuznenuoie Gopmbl
pacTeHUi: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHHE TPAaBHI.
KuzneHusle (GOpPMBI JKUBOTHBIX: THUIPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. OcoOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne dakroppl. Buasl OMOTHYECKMX B3aUMOJCHCTBHN: KOHKYPEHIIMSA,
XUIIHAYECTBO, cUMOM03 U ero ¢opmbl. [lapazutusm, koonepanus, MyTyaiau3M, KOMMEHCAIU3M
(KBapTUPaAHTCTBO, HaxJeOHWYecTBO). Herpoduueckne B3aMMOIEWUCTBUS  (TONMHYECKHE,
dopuyeckue, adbpuyeckue). 3HauyeHHE OMOTUYECKUX B3aUMOACHCTBHUN MJIsi CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHcTpanuu:

TaGmuuer 1 cxembl: «KoJIOrHUecKue GPakTopb», «CBETOBOM CIIEKTP», « IKOJIOTHUECKHUE
IPYIIIbI )KUBOTHBIX 10 OTHOILLIEHUIO K CBETY», « T €MJIOKPOBHBIE KUBOTHBIEY, «X0JI0IHOKPOBHbIE
KUBOTHbIE», «DPU3NOJIOIMYECKUE a/alTaluu >KUBOTHBIX», «Cpenbl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue puTMbly, «XKuznennsie GopMbl pacTeHuin», « X KuzHenHbie OpMbI KUBOTHBIX Y,
«JKocHucTeMa IMUPOKOIUCTBEHHOIO Jiecay, «IKocucTeMa XBOiHOro yiecay, «llenu nutanusy,
«XuiaudectBoy, «Ilapasutuzmy, «Konkypenuus», «CumoOnosy, «KommeHcanusm.

Ob6opynoBanue: repOapu pacTeHUW U SKUBOTHBIX, MPUCHOCOOJIECHHBIX K BIHSHHIO
pa3IMYHBIX JKOJOTHYECKHX (aKTOpOB, Tepbdapuu CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOC/IMBBIX PACTEHUM, CBETOJIIOOMBBIEC, TEHENIOOUBBIE U TEHEBBIHOCIMBHIE KOMHATHbBIE
pacTeHusi, TepOapuu W KOJUIEKIUH TEIUIONMIOOUBBIX, 3UMOCTOHKHX, MOPO30YCTOMYMBBIX
pacTeHMii, yy4ena MNTULl U 3Beped, repOdapuu pacTeHUM, OTHOCSIIMUXCS K TUTpoQUTaM,
KcepouraMm, Me3opuTaM, KOMHATHBIE PACTEHUs HaHHBIX TPYII, KOJJIEKIUU >KUBOTHBIX,
OoOHUTAIOIMX B pa3HBIX cpelax, repOapuu M KOJUIEKLUU PACTEHUH U JKUBOTHBIX, 00J1a1al0LINX
YepTaMu MPUCIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHMSM YCIOBUH JKU3HHU, repbapuu M
KOJIJIEKIIMM PACTEHUH M JKUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU >KUBOTHBIX,
Y4YaCTBYIOUIMX B Pa3IMYHBIX OMOTHUECKUX B3aU M O € CTBUSX.

JlabopaTopHas paboTta «BpIsiBIeHHEe TPUCTTOCOOJIECHUN OPraHU3MOB K BIUSHUIO 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.
Posib HEomHOpOIHOCTH cpefbl, (pru3nyeckux OapbepoB M 0COOEHHOCTEH OMOJIOTMH BHUIOB B
(GOpMUPOBAHUM  TNPOCTPAHCTBEHHOM  CTPYKTYypbl momyisiiuil. OCHOBHBIE —TOKa3aTelH
MNOMYJSIIIMKM: YHUCICHHOCTh, IUIOTHOCTb, BO3pacTHasi M TMOJOBas CTPYKTypa, pPOXKIAEMOCTb,
MPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIHSL.

DKojoruyeckasi CTpykTypa nonyiasnuu. OneHka 4UCIeHHOCTH monyiasuuu. JluHamuka
NomyJsiuy U e€ perynsiuus. buotudeckuil motreHunan nonyasuuu. MoaenupoBaHue TMHAMUKH
nonymsiuu. Kpuble pocra uymcieHHocTH mnomyssinvu. Kpubble BbDKMBaHUA. Perymanus



YHUCIIEHHOCTU TMONYJSAIUil: poib ()aKTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJIOTHYecKue cTpareruu BuoB (T- u K-ctparerumn).

[TonsTre 00 skonormyeckol Humie Buaa. MecrooOuTanue. MHOTOMEpHAs MOJEIb
skosornyeckord Humm /.M. Xatuuncona. Pasmepsl skonornueckor HumM. [loreHuuansHas u
pearn30BaHHas HULLIH.

Bun xak cucrema nomymsiuuid. Apeansl BUAOB. Buibl M UX KU3HEHHBIE CTPATETHU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUIPALMI KUBOTHBIX. buonormyeckne HWHBa3UU
YyKEpPOJHBIX BUJOB.

JleMoHcTpanuu:

IToprper: .M. XatunHCOH.

TaOmuis! U CXEMBI: «DKOJIOTUYECKUE XapaKTePUCTUKU MOMYJISILAN,
«IIpocTpaHcTBEHHast CTpyKTypa nomysiuuu», «Bo3pacTHble mnHpaMuabl MOMYJISALUANY,
«CKOpOCTh  3acelieHHs IOBEPXHOCTH 3€MJIM pa3IMUHbIMU  OpraHusmamu», «Monenb
skoaorudeckoi numu .M. XaTunHcoHnay.

Ob6opynoBanue: repOapun pacTeHUN, KOJJIEKIIUHU KUBOTHBIX.

JIaboparopHas padota «lIpucrnocobienus ceMsH pacTeHUI K PacCEICHUION.

Tema 9. Dxonorus cooO1IecTB. DKOTOTUYECKUE CUCTEMBI.

CooOmiectBa opranu3moB. buolieHo3 u ero crpykrypa. CBsi3u Mexay OopraHM3MaMu B
OuoreHo3e.

Oxocucrema kak otkpbitas cuctema (A.Jl. Tencnu). @DyHKUMOHANBHBIE OJOKHU
OpraHU3MOB B IKOCHCTEME: MPOJAYLIEHTHI, KOHCYMEHTbI, PEAyLEeHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u cetu. AOGuoTuyecKkue O6JI0KU KocucTeM. [10UBbI U UITBI B SKOCUCTEMAX.
KpyroBoport BelecTB U MOTOK 3JHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeM 53KOCUCTEMBI. buomacca u mnpoaykKius. ODKOJIOTHYECKUE
MUPAMHUJIBI YUCEIl, OMOMACCHI U DHEPTHH.

HampaBrienHnble 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 3KOCUCTEMBI.

AHTpPOIIOTEHHBIE DKOCUCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuumsa Mexny
AQHTPOIIOTEHHBIMU U IIPUPOJHBIMU YKOCUCTEMAMHU.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢iopa u ¢ayHa.
CuHaHTponu3anusi TopoJckoil (ayHbl. buonorndeckoe u  X03siCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YpOO3IKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUSA OCHOBHBIX  B3aUMOJIEHCTBUH  OpPraHU3MOB B
sKocucTeMax. [lepeHoc sHepruu 1 BEIIeCTB MEXAY CMEKHBIMU 3KOCHCTEMaMU. Y CTOMYUBOCTD
OpraHU3MOB, TONYJSLUUHA W OKOCHUCTEM B YCJIOBHMSIX €CTECTBEHHBIX M aHTPONOIE€HHBIX
BO3JICUCTBUM.

MeTo10510T1s MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOI'€HHBIX SKOCUCTEM.

JleMoHcTpanmu:

IToptpet: A 1. Tencan.

Tabmuie! u cxeMbl: «CTpyKTypa OMo1IeH03a», «DKOCHCTEMA ITUPOKOIMCTBEHHOT'O JIECa,
«JKocucTeMa XBOMHOro Jjeca», «OyHKIHMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llenn mnuTaHus (macTOMIIHAs, AETPUTHAS)»,
«OKoJIoTHYEeCcKasi MUPAMUJIA YUCET», «IKOJIOTUYECKask MUpaMuia Oruomacch», « IKOIOrHuecKast
nupamusia sHeprumn», «ObpazoBanue Oonota», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Iocie Mnoxapay», «9KocucTemMa o3epa», «ArporneHos», «KpyroBopoT BeleCTB M MOTOK



SHEpPruu B arpoueHosey, «lIpumepsl ypOoskocucTem».

O6opynoBanue: repdbapun pacTeHHM, KOJUICKIIMH HACEKOMBIX, Uydelia MTHI] U 3BEpeH,
repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTCHUMN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

[IpakTuyeckas padora «M3ydyeHue u onucanue ypoo3IKOCUCTEMBI.

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

DKCKypcusi «IKCKypcHsl B TUIIMYHBII OuoreoreHo3 (B 1yOpaBy, Oepe3HsK, elbHUK, 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 00oj0uka 3eMiH, TJIe CYIIECTBYET WIH CYIIECTBOBAJa
Ku3Hb. PazButue npenacrasienuii o 6nocdepe B Tpynax J. 3rocca. Yuenue B.1. Bepuaackoro o
6uocdepe. O6nactu 6nocheps! u e€ cocras. Kupoe BeniecTBo Onocheps! 1 ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHus orochepsl. OcoOeHHOCTH OMoCchephl Kak To0anbHON
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel Bemects U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ota). PutmMuuHocTh siBneHuit B Ouocdepe.

3onanbHOCTH Ouocdepsl. [TonsTie o bruome. OCHOBHBIE OMOMBI CYIIN: TYHJIPA, XBOMHbBIE
Jieca, CMEIIaHHbIe U IIMPOKOJINCTBEHHBIE Jieca, CTEIH, CABaHHBI, TyCThIHU, TPOIIMYECKHUE Jieca,
BBICOKOTOPBsI. KitmMar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

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

JeMoHcTpanuu:

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

Tabmuis! u cxemsl: «I'eocdepsl 3emnn», «KpyroBopot azora B mpupoe», «Kpyrosopor
yriaepojaa B mpupoae», «KpyroBopot kuciopona B mpupojie», «KpyroBopot BoJbl B IPUPOAEY,
«OcHoBHBIE Ouombl cymmny», «Knumatndeckue mosica 3emnu», «Tynapa», «Taiiray,
«Cwmemannbiii  necy, «lllupokonuctBeHHbI nec», «Cremb», «CaBaHHa», «IlycThIHSY,
«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.
3arpsi3HeHUe BO3yHIIHOM cpenbl. OXpaHa Bo3ayXa. 3arpsi3HeHue BoAHOM cpenbl. OxpaHa

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

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

OCHOBHBIE IPUHIIUTIBI YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA M TPUPOIbI. ParmonanbsHoe
NPUPOJIONIONB30BAHUE M COXPaHEHHE OMOJIOTMYECKOro pa3zHooOpasust 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX HKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSITHBIE MOCIIEICTBUSI.

Pa3Butue MeT010B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX MPOIIECCOB.

JeMoHcTpanmu:

Tabmuubpl u cxembl: «3arpssHeHue arMmochepbl», «3arps3HeHue TruaApocheps»,
«3arpsizHeHne MouBbD, «llapHuKOBBI 3PPexT», «Ocobo oxpaHseMble NPUPOJHBIE
TeppUTOpUN», «MOJENN YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: (ororpadhun OXpaHSEMbIX PACTCHHH W KWUBOTHBIX KpacHoi KHHUTH
Poccuiickoit ®denepanun, KpacHoi kHUrM peruoxa.



[Inanupyemblie pe3ynbTaTbl OCBOCHMS IMPOTrpaMMbl IO OMOJOIMHM HAa 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 OCBOSHHS MPOTPaMMBbI IO OMOJIOTHH BBIICICHBI
CIIEAYIOIINE COCTABJIIONINE: OCO3HAaHME OOYYaIOIMIMMHUCS POCCHUHCKONW  TpakJaHCKON
UICHTHYHOCTU - TOTOBHOCTH K CAaMOPA3BUTHIO, CaMOCTOSITEIIBHOCTH U CaMOOIIPEIEIICHHUIO,
HaJIMYMe MOTHBALMU K OOydYeHHIO OHMOJIOIMH, LEJIEHANpPaBICHHOE pa3BUTUE BHYTPEHHUX
yOeXIeHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJULMNA pa3BUTUS
OMOJIOrMYECKOr0 3HaHMSA, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCSA B
CBOEM  JI€ATENbHOCTH IIEHHOCTHO 'CMBICIIOBBIMM  YCTAHOBKAaMH, IIPUCYLIMMHU CHUCTEME
Ouonornyeckoro 0o0pa3oBaHMs, HaJUYME TPABOCO3HAHMS  HKOJOTHYECKOW  KYIbTYpHI,
CIIOCOOHOCTH CTaBUTb LIEIH U CTPOUTH KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS B €IMHCTBE
y4eOHOI M BOCIMTATEJILHON JESITEIbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U 1YXOBHO "HPABCTBEHHBIMU LICHHOCTSIMU, IIPUHSATHIMU B
oOmiecTBe MpaBUIaMM M HOPMAaMHU IOBEIEHUS U CIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHUsA, Pa3BUTHsI BHYTPEHHEHN MO3ULUHU JIMYHOCTH, TATPUOTU3MA U
YBa)XEHUsI K 3aKOHY M IPAaBOIOPSIKY, YEIOBEKY TpyJa U CTapUIEMy MOKOJIEHHIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOTO  OTHOUIEHMS] K  KYJIbTYPHOMY  HACIEOUI0O M TPAJULMIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMuHOCTHBIE PE3yNIbTaThl OCBOEHUS yueOHOTro mpeamMeTa «BbHoorus» JOIKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTbh 00yYaroIuXcs pyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3ULUEN JMYHOCTH, CUCTEMOM IICHHOCTHBIX OPHEHTALMN, IO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULHOHHBIM IIEHHOCTAM POCCHHMCKOrO OOILEeCTBa,
paclIupeHye )KU3HEHHOIO OIbITa U OIbITa ACSITEIBHOCTH B MPOLECCE PEAIM3ALUNA OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOTO BOCITHTAHHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3MLIMKM O0OydaroIllerocs Kak AakTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 00IECTBa;

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 M ITO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO IO3UIUIO 110 OTHOIICHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYMTBIBaTh B CBOMX JEHCTBUSIX HEOOXOJMMOCTb KOHCTPYKTHBHOI'O
B3aMMOJIEHCTBUS JIIOJIEH C pa3HbIMH YOEKICHUSIMH, KYJIbTYPHBIMHU [IEHHOCTSIMU

U COLIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOI'O BBIMOJHEHHUS YYEOHBIX,
[IO3HABATEJIbHBIX M MCCIENOBATENIbCKUX 3a]ad, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHUS; TOTOBHOCTB K
T'yMaHUTapHOU U BOJIOHTEPCKOMU AEATEIbHOCTH;

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, MIPOLLIOE U HACTOsIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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



CIIOCOOHOCTh OIICHMBAaTh BKJIAJ, POCCUHCKHUX YUYEHBIX B CTAaHOBJIEHUE U Pa3BUTHE
OMOJIOTUM, TOHUMaHUS 3HauU€HUsl OMOJIOTUHU B MIO3HAHUU 3aKOHOB MPUPO/bI, B )KU3HU YEJIOBEKa
¥ COBPEMEHHOT0 OOIIECTBA;

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

3) IyXOBHO-HPAaBCTBEHHOTO  BOCHHMTAHHS:  OCO3HAaHHE  JyXOBHBIX  IIEHHOCTEH
poccuiickoro Hapoza; cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHMUS;
CIIOCOOHOCTH OLIEHMBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHHE JIMYHOTO BKJIaJla 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:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
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 KOMIIETCHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUYECKOMY 3/I0POBBIO;

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

OCO3HaHUE TMOCIEICTBUN U HEMPUATHS BPEIHBIX MPUBHIUEK (YIMOTPEOJICHUS aJIKOTOJI,
HapKOTUKOB, KYPEHHUS);

6) TpyaO0BOIrO BOCITUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJAOI00HE;

FOTOBHOCTh K  AaKTUBHOM  JEATEIIbBHOCTH  TEXHOJOTHYECKOM H  COLMAJIbHOMU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEILHO BBHITIOJHATH
TaKylo J1eITeIbHOCTb;

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

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHUIO Ha MPOTSKEHUH BCel
KU3HH;

7) 3KOJOTHYECKOTO BOCIIUTAHHMS:

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

MOBBIIIICHUE YPOBHS AKOJOTHMUYECKON KyIbTYphI: MPUOOPETEHHE OIbBITa IJIAaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpebl;

OCO3HaHUe TT00aThbHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pPelIeHHS;

CIOCOOHOCTH MCIOIB30BAaTh MPUOOPETaeMbIe MPU U3yUYEHUU OUOIOTHH 3HAHUS

Y YMEHUS TIPHU PEIIEHUN TTPOOJIeEM, CBA3aHHBIX C PAIMOHATBLHBIM MPHUPOIO0IIOIH30BAHUEM
(cobmro/ieHne TpaBUJl MOBENEHUS B MPUPOJE, HANPABICHHBIX Ha COXPAaHEHUE PAaBHOBECHUS B
HKOCHCTEMAX, OXpaHy BHJIOB, YKOCHUCTEM, OHOC]ephl);

AKTUBHOE HETPUATHE NEHCTBUM, MPUHOCSIINX BPEJ OKPYXKAIOIIEH MPUPOTHON cpene,
yMEHHUE MPOTHO3UPOBATH HEOJIATONPHUATHBIE YKOJIOTHYECKUE MOCIESACTBHUS MPEATPUHIMACMBIX
JIEMCTBUN U NPENOTBPALLATD UX;



HaJIM4UE€ DPA3ZBUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYNbTYpBI, OIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HAIpPaBICHHOCTH, YMEHHMS PYKOBOACTBOBAaTbCS MMM B
[IO3HABATEJIbHONW, KOMMYHUKATHUBHOM M COLMAJIbHOM IPAKTHKE, TOTOBHOCTH K YYacCTUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) LIEHHOCTH HAayYHOTO MO3HAHMUSL:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HayKM M OOLIECTBEHHOW IIPAKTUKHM, OCHOBAaHHOTO Ha JHajore KyjibTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

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

MOHMMaHKe cnenuduku OMOJIIOTUM KaK HAayKH, OCO3HaHUS €€ poiin B (OpPMHUPOBAHUHU
PaLMOHATIBHOTO HAYYHOTO MBIIICHHS, CO3IaHIH LEIOCTHOTO MPEICTABICHUS 00 OKPYKaIOIIeM
MHUpE Kak O eIMHCTBE INPUPOABI, YeJOBEKa M 0OlecTBa, B MO3HAHWU TPHPOJIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXpAaHEHHS IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTUU /ISl COBPEMEHHON LIUBUWIIN3ALUK: 00eCTIeueHUs
HOBOI'O YPOBHS Pa3BUTHUS MEAULIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHUH, CIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHUS YEJIOBEUECTBA, IIOUCKA MTyTel BbIX0/a U3 IN100aIbHbBIX
9KOJIOTUYECKUX MTPOoOIIeM 1 obecIieueHus nepexo/ia K ycTOMuuBOMY pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO MIPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B IMOJIyYCHUH OMOJIOTMYECKUX 3HAHUN B IIEIISX MOBBIIICHUS 00MIEH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIIMOHAJIbHOMN
IPaMOTHOCTH 00y4Jaroumxcs, opMuUpyeMOi Py H3yISeHHH OHOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJBb30BAaTh IOJIy4aeMble 3HAHUS JUId aHalu3a M OOBSCHEHUs SBICHUHN
OKPY’KAIOIIEro MHUpa M IMPOUCXOMALIMX B HEM M3MEHEHUH, yMeHHUe [ejlaTb 0OOCHOBaHHbBIE
3aKJIIOYEHUsT HAa OCHOBE HAyuyHbIX ()AKTOB M HMEIOIIMXCS JIAHHBIX C LEJNbI0 IOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HaHHE LIEHHOCTH HAayYHOU eATeIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH MIPOEKTHYIO U
HCCIJIEIOBATEIBCKYIO AESITEIbHOCTh MHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEMPEphIBHOMY O0Opa30BaHMI0O M CaMOOOpPA30BaHMIO, K
AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAaHUM MO OHOJOIMH B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

B mnpouecce nOCTH)XKEHUS JUYHOCTHBIX pPE3YyJIbTaTOB OCBOEHHS OOYy4YaromIMMUCS
MporpaMmMbl  CpefHero  oOmero o0pa3oBaHusT y  OOYyYalOIMIUXCS  COBEPIICHCTBYETCS
AMOLIMOHAJIbHBIN UHTEJUIEKT, IPEANoJaralomuil chOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHMUMATh CBOE  HAMOLMOHAIBHOE
COCTOSIHUE, BMJIETh HANpaBlE€HUS Pa3BUTHS COOCTBEHHOM 3MOLMOHANBHOU cdeprl, ObITh
yBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMs,  BKIIOYAIOLIETO  CAMOKOHTPOJIb,  yYMEHHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K OSMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

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

SMIATHH, BKJIIOYAIONIEH CIHOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBHIBaTh €ro MpH OCYIIECTBICHHUH KOMMYHHUKAIMM, CIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPANBaTh OTHOILEHUS C APYTUMHU



JIOABMH, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3peliaTh KOHQIUKTEL.
MeramnpeaMeTHble pe3yabTaThl OCBOEHHs yU€OHOT0 npenMeTa «bruonorus» BKIHOYAIOT:

3HaYMMbIe UI1(OPMUPOBAHUS ~ MUPOBO33PEHUS  OOYYAIOIUXCS  MEKAMCUUIUIMHAPHBIC
(MeXTmpenMeTHbIE) 00IEHAYYHBIE TOHITHS, OTPAKAIOIINE LEIOCTHOCTh HAyYHON KapTUHBI MUPa
U crieu(HUKy METO/I0B IIO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, YHEPTHS,
SIBJICHHE, IPOLECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHUE, HKCIEPUMEHT U JpyTue);
YHUBEpCaJbHble YydyeOHblE JeHcTBUA (II0O3HABaTENbHbIE, KOMMYHUKATUBHBIC, PETYJISATHBHBIC),
obecneunBaromue GopMupoBaHue (PyHKIIMOHAIBHOW IPAMOTHOCTHU U COLIMAIBHOM KOMITETEHLIUU
00yyaroImuxcsi; CocoOOHOCTh 00YYAIOLIMXCS UCIOIb30BaTh OCBOCHHBIE MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS M YHUBEpPCAIbHBIC ydeOHbIe NEHCTBHS B IO3HABAaTEIbHOW U
COLIMAJIbHOM IIPAKTHKE.

B pesynabrare u3yueHuss OMOJOTMM Ha YpPOBHE CpeOHEro oOmero oOpa3oBaHusd Yy
oOyyaromierocsi 0yayT copMHUpOBaHbI MO3HABATENbHBIE YHUBEpPCATbHBIC YUeOHBIE EeHCTBUS,
KOMMYHHKATUBHbIE YHHBEpCaJbHble Yy4YeOHble JEHCTBUSA, PEryIATUBHBIE YHHUBEPCAJIbHbBIE
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeramnpeaMeTHble pe3ynbTaThl OCBOCHUS MPOrPaMMbl CPEHEro obuero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBnazieHre yHUBEPCAIBHBIMH Y4€OHBIMU TO3HABATEIbHBIMU ACHCTBUSIMHU:

1) Ga3oBbIC IOTHYECCKUE JICHCTBHS:

CaMOCTOSITENTLHO (OPMYIHPOBATh M AKTYaJM3UPOBATh MPOOJIEMY, pacCMaTpuBaTh e
BCECTOPOHHE;

UCMOJb30BAaTh IPU OCBOCHHWU 3HAHMM NPUEMBI JOIMYECKOIO MbILIUIEHHUs (aHalu3a,
CHUHTE3a, CpaBHEHMs, Kiaccu(puKaluu, OOOOIIEHHUs), PACKPBIBATH CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSIMH);

OIIpeNeNIATh 1IeNU JEeSATEeIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU MX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C IOCTABICHHBIMU LEJISIMU;

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

CTPOUTH JIOTMYECKUE pacCyXIeHUs (MHIYKTUBHbIC, AECIYKTHUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCCMAaTPUBAEMBIX SIBICHUSX, (POPMYINPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IIPUMEHSTh CXEMHO-MOJEIIBHBIE CPEJCTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TaKKe NMPOTUBOPEUUH pPa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHMOPMALIMOHHBIX UCTOYHHUKAX;

paszpabarbiBaTh IUIAaH pELIEHUS NpoOsieMbl C Y4ETOM aHalIM3a HMEIOIIMXCS
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLIEHWBATH COOTBETCTBHE PE3YJITATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN AESTENbHOCTH;

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

pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX Tpo0iIeM;

2) Ga30BbIE UCCIIEOBATEIbCKHE ICHCTBUS:

BJIa/IETh HAaBbIKaMU y4eOHO-HMCCIIEA0BATENbCKOM U MPOEKTHOM 1eATeIbHOCTH, HaBbIKAMU
paszpelrieHusi mpobsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY METOJIOB
pelleHus MPaKTUUECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IMO3HAHUS;

HCIIOJIb30BaTh Pa3IMyHble BUJBI JEATENHOCTH IO MOJIYYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpIIpETaluy, NMpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUYEOHBIX CUTYyallUsiX, B TOM YHCJE MpPH
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX IPOEKTOB;



(hopMHPOBATh HAYUHBIN THUI MBILIUICHHUS, BIaJ€Th HAYYHON TEPMUHOIOTHEN, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIC 3a/J1aUd B 00pa30BaTEIHHON NESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3M U AaKTYAIM3UPOBATH 3a/lady, BBIIBHTATh
TUMoTe3y €€ peleHHs, HaXOAWTh apryMEHTHl Ui JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHHIHA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHHUS;

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

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT; OCYILIECTBIATh
IeJICHANPABJICHHBIA MOUCK TepeHOca CPEACTB M CIIOCOOO0B NEHCTBHA B MPOQECCHOHATBHYIO
cpeny;

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

yMETb MHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX O0JIacTei; BBIABUIaTh HOBBIC
ueu, TIpeiaraTh OPUTMHANbHBIE IMOAXOAbI M pELICHUs, CTaBUTh MPOOJIEeMBl U 3a/]auH,
JIOTTYCKAIOIIUE allbTEPHATUBHBIE PEIICHNUS;

3) pabora ¢ uHpOpMaLUEii:

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

(dbopMynupoBaTh 3ampochl M MPUMEHSATH PA3IUYHBIE METOAbl MPHU IMOHCKE M OTOOpE
Ouonoruueckoi nHGoOpMaIuu, HEOOXOAUMOH /7S BBIIIOJIHEHUS YU4EOHbIX 3a/1a4;

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

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpamMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOIb30BaTh HAy4YHBIM SI3BIK B KAaueCTBE CpEJICTBA NpH paboTe ¢ OHOIOTHYECKOU
uHpOpManue: MPUMEHITh XUMUYECKHe, (PU3ndecKkre M MaTeMaTHYeCKue 3HAKH M CUMBOJIBI,
dbopmyrbl, a00OpeBUaTypy, HOMEHKJATypy, HCIIOIB30BaTh M TMPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

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

OBnaznenne yHUBEpPCAIbHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:

1) oOuienHwue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax KU3HU, aKTUBHO y4acTBOBATh

B IMAJIOTE WIIM JUCKYCCHH T10 CYIIECTBY 00CYXKIaeMOi TeMbI (YMEHHE 33]1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJICHUS OTHOCHTEIBHO BBHIMOJIHEHUS TpeAsiaraeéMol 3a/laud, YYUTHIBATh
MHTEPECHI U COTIACOBAHHOCTh MO3UIUHN APYTUX YIaCTHUKOB JUAIIOTA WM 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 HAMEPEHUS
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 MCIIOJIH30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBHUIYaJIbHON pabOThI pU
pEIICHIH OMOJIOTUYECKON MPOOIeMbI, 000CHOBBIBATh HEOOXOMMOCTh PUMEHEHHUSI TPYIIITOBBIX
¢dbopM B3aMOAEHCTBUS NIPH PEeLLICHNH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JIEHCTBUN ¢ 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 pe3yIbTaThl 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;

OCYILECTBIATh IO3UTUBHOE CTPAaTEIMUYECKOE IIOBEJEHUE B pA3IMYHBIX CUTYyaLHUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATUBHBIM.

OBnazieHue yHUBEPCAIIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OUOJIOTMYECKUE 3HAHUS JUIS BBISBICHHS MPOOJIEM U HX pEHICHUS 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 IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBISTH MPOOIEMEI,
CTaBUTh U (QOPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOpA30BATEIbHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITENIbHO COCTABIISATH IJIaH PELICHUs MPOOIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIIOUYTEHUI; 1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN; NenaTh
OCO3HAHHBII BBIOOpP, ApIryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO LIMPOKON OJpyAHMLHMU B pa3HBIX
00JacTsX 3HaHUM, IOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHB;

2) CaMOKOHTPOIIb:

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

BJaJIeTh HaBBIKAMU II03HABAaTENbHOW peQIeKCHH KaK OCO3HaHUS COBEpIIAEMBbIX
JEHCTBUI U MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, MCIIOIb30BaTh IPUEMBI
pedrexcuu as OLIEHKH CUTYalluy, BEIOOpa BEPHOTO PELIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PEIICHUS 110 UX CHUKEHUIO; IPUHUMATD
MOTHBBI U apI'YMEHTBI JPYTUX IPU aHAINU3€ PE3yJIbTaTOB EATEIbHOCTH;

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;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH JPYTOro YesIoBeKa.

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

oOydenust oOydarommxcst Ononoruu. OHU BKITIOYAIOT: crienupuyecKkue sl OUOIoTHr
HayyHble 3HaHMS, YMEHUS U CHOCOOBl JEHCTBHII 1O OCBOEHMIO, HHTEpPHpPETAlUuU U
npeoOpa3oBaHUIO 3HAHWM, BUABI JEATENBHOCTH 110 TOJYYECHHIO HOBBIX 3HAaHUH M HX



NPUMEHEHHUIO B PAa3jMYHbIX Yy4eOHBIX, a TaKkXKe B pEAlbHbIX >KU3HEHHBIX CHUTyaIUsX.
[IpenMeTHbIE pe3yabTaThl MPEICTABICHBI M0 TOJaM U3yUEHUS.

[IpenmerHbie pe3yabTaThl OCBOCHHUs yueOHoro mpeamera «buomorus» B 10 kimacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(GOpMHpPOBAaHUN ECTECTBEHHO-HAYYHOW KAapTHHBI MHUpA, B TMO3HAHWU 3aKOHOB HPUPOIBI U
peleHuu MpoosieM paluoHaIBLHOTO IPUPOIOTOIB30BAHUS, O BKJIa/I€ POCCUMCKUX U 3apyOeKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIaJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAHHM, KOTOpas BKJIIOUAET: OCHOBOIOJATaoIINe
OHOJOrHYecKre TePMHUHbI U TOHATUSA (KHU3Hb, KJIETKA, OpraHU3M, MeTa0OoJu3M, TOMEOoCTas,
CaMOpETYJISILIMSL, CAaMOBOCIIPOM3BEICHUE, HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE),
ouosiornueckue teopun (kiaerounas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosna,
XpoMocoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus: (H.W. BaBunosa - o nenTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYpHBIX PAacTeHHUI ), 3aKOHBI (eInHO00pa3usi IMOTOMKOB
MIEPBOIr0 MOKOJIEHUS, pACILICIUICHHSI, YUCTOTHI TaMeT, He3aBUCUMOTro HacleAaoBanus ['. Mennens,
TOMOJIOTHUECKUX PSJIOB B HacleJCTBeHHOW u3MmeHuuBoctu H.W. BaBunoBa), mpHHIIMIIBI
(KOMILIIEMEHTapHOCTH );

BIIa/ICHHE OCHOBHBIMU METOJJaMU HAYYHOT'O TIO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTHYECKHIX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HA0III0ICHHE, SKCTICPUMEHT);

YMEHHE BbIIEIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HcClIe OaKkTepuil, rpubOB, pacTeHUH,
JKUBOTHBIX U UEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM OPraHOB PACTEHUH, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB KHU3HEACSITENLHOCTH, MPOTEKAIONIMX B OpraHU3Max pAaCTEHUH, KXUBOTHBIX U
YeNoBeKa, OMOJIOTUYECKUX MPOLIECCOB: OOMEHA BEIIECTB (METab0I13M), TPEBPAILIEHUS SHEPTUH,
OpoXeHus1, aBTOTPO(PHOTO

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

WHIUBUAYAJIBHOTO DPAa3BUTUS oOpraHu3mMa (OHTOr€He3a), B3aUMOJCICTBUS TEHOB,
reTepo3uca, UCKyCCTBEHHOT0 0TO0Da;

YMEHHE YCTAaHaBIIMBATh B3aMMOCBS3H MEXy OpraHOUJaMH KJIETKH

1 UX QYHKIUSAMU, CTPOCHUEM KJIETOK Pa3HbIX TKAaHEH U X QYHKIMSIMU, MEXYy OpraHaMu
U CUCTEMaMH OPraHOB Y paCT€HUH, )KUBOTHBIX U YeJIOBEKA U UX (DYHKIMAMHU, MEXKTY CUCTEMaMHU
OpraHoB M MX (YHKIMSMH, MEXKIY dTarlaMd OOMEHa BEIIEeCTB, dTallaMu KJIETOYHOTO LMKJIA U
KU3HEHHbIX LUKJIOB OpPraHU3MOB, JTanaMd SMOPHOHAIBLHOIO pa3BUTHs, TE€HOTHIIOM U
benoTunom, peHoTunoM u GpakTopaMu cpebl 0OUTaHMUS;

YMEHHE BBISBJISATH OTIMUUTENIbHBIE IPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE PAacTEHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCII0JIb30BAaTh COOTBETCTBYIOIUE apIyMEHThI, OMOJIOTUYECKYIO

TEPMHUHOJIOTHIO W CUMBOJIMKY JJIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX

CUCTEMATUYECKUX TPYIII;

YMEHHUE peliath OMOJIOrMYecKHe 3a/adM, BBIABIATH MPUYUHHO-CIIEACTBEHHBIE CBS3U
MEXIY HCCIeTyeMbIMU OMOJOTHYECKUMH MpOIeccaMH M SBJICHUSMH, JENaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIYYEHHBIX PE3YyJIbTaTOB;

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

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HX OSKCIEPUMEHTAIBHBIMH CPEICTBAMU,
bopMynupys Lelb UCCIeI0BaHus, aHAIM3UPOBATh MOJIyY€HHbIE PE3YNIbTAThl U JIeNIaTh BbIBOIBI;

yMEHHE Yy4acTBOBATh B YUEOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJIOTHH U
MeIUIMHe, TPOBOJMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, W MYOJUYHO IMPEICTaBIATh



MOJTy4YeHHbIE PE3yIbTaThl HA YYCHUUECKUX KOH(PEPEHIINSIX;

YMEHHE OIEHUBAaTh JTHYECKHE AaCHEeKThl COBPEMEHHBIX HCCIeOBaHUI B o0nacTu
OMONIOTMH M MEAMLUHBI (KJIOHMPOBAHUE, MCKYCCTBEHHOE OIUIOAOTBOPEHME, HAIPaBICHHOE
M3MEHEHUE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OymyIiei npodeccrnoHalbHOM

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

IIpenMeTrHble pe3ynbTaThl OcBOeHUs yuyeOHoro mpenmera «buonorus» B 11 kiacce
JIOJIKHBI OTPAXKATh:

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

YMEHHUE BJIaJIeTh CHCTEMON OMOJOTMYECKHX 3HAHUI, KOTOpask BKIIOYAET ONPENEIICHUS U
NOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATAlOIIUX OWOJIOTHYECKUX TEPMHHOB W TOHATUN (BUJ,
sKocucTeMa, Ouocdepa), Ouonormdyeckue Teopuu (dBomroIMoHHas Tteopuss Y. JlapBuHa,
CUHTeTHYeCcKass Teopusi »Bosmonuun), ydeHus (A.H. CepepuoBa - 0 myTsX M HampaBlIEHUIX
sBostonnu, B.W. Bepranckoro - o 6uocdepe), 3akoHbI (reHeTH4YecKoro paBHoBecus 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 BIQJI€Tb OCHOBHBIMH METOJAAMHM HAy4yHOTO T[IO3HAHUWS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKNX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W JKOCHCTEM (OMUCaHHe, H3MEpEHHeE,
HaOJII0/IeHUE, SKCIIEPUMEHT), CLI0OCOOAMHU BBISIBJICHUS M OLEHKH aHTPOIOIC€HHBIX U3MEHEHHH B
PUPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH: BUJOB, OMOTrE€OIEHO30B, 3KOCHUCTEM U
O6uoctepsl, CTaOMIM3UPYIOLIET0, IBMXKYIIETO M Pa3pbIBAIOLIErO €CTECTBEHHOIO 0TOopa,
AITOMIATPUIECKOTO U CUMITATPHUECKOT0 BUA000pa30BaHUSs, BIUSHUS ABIKYILIUX CHUIT BOTIOIIUU
Ha reHO(OH]T NOMYJIALNH, TPUCIOCOOIEHHOCTH OPraHU3MOB K cpejle OOMTaHuUs, YepeJOBaHUS
HaIlpaBJIECHUH HBOJIIOIUHU, KPYTOBOPOTA BEUIECTB U MOTOKA

JHEPrUH B DKOCHCTEMAX;

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

YMEHHE BBISBIATh OTIMYUTENbHBIE NPU3HAKU JKHUBBIX CHUCTEM, INPUCIOCOOJIEHHOCTH
BUJOB K cpelne oOuTaHus, aOMOTHYECKMX U OHWOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€i OPraHM3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHHUH B 9KOCUCTEMaX CBOEH
MECTHOCTH;

YMEHHUE UCIIOJIb30BAaTh COOTBETCTBYIOIUE apPTyMEHThI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO
U CHUMBOJIMKY JJisl JOKa3aTelbCTBAa POJICTBA OPraHM3MOB Pa3HBIX CHCTEMaTHYECKUX TPy,
B3aMMOCBS3M OPraHU3MOB U Cpe/bl OOMTAHUS, €IUHCTBA YEIOBEYECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUAOB M 3KOCHUCTEM KaK YCJIOBHSI COCYHIECTBOBAHMS 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 BBINIOJHATH JIAOOpATOpHBIC U MPaKTHYECKHE paboThl, COOII0IATh MPaBMIIA TIPH
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBIIBUraTh THIIOTE3bl, IMPOBEPIATh HX HKCHEPUMEHTAIBHBIMHU CpPEICTBAMH,
dbopMynupys 1eNb UCCIeI0BaHNs, aHATHU3UPOBATh MOJTYUYCHHBIE PE3YIIbTAThI U JICJIaTh BHIBOJIBI,

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

YMEHHE OIICHHWBATh THUIOTE3bl M TEOPUU O IIPOUCXOXNKACHUM JKH3HM, YeJIOBEKa M
YeJOBEYECKUX pac, O NMPHUYUHAX, MOCIEACTBUAX M CIloco0ax MPeJOTBpPAIEHHS TIIO0AIBHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBIIATH OCO3HAHHBINA BBIOODP OyayIeit npodhecCHoHalIbHON e TeTbHOCTH
B o0mactTu OWOJIOTUHM, ODKOJOTHH, TPHPOIONOIb30BaHUSA, MEIUIUHBI, OHOTEXHOJIOTHH,
NICHXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3S5ICTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsTh
IIO3HABAaTEIbHBI HMHTEPEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccun M TPOJODKEHHE OHOJIOTMYECKOro 00pa3oBaHHS B OpPraHU3AIMAX CPEIHErO
npo(ecCHOHAIBHOTO U BBICIIETO 00pa30BaHMUsL.



