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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo yde6HOMYy mpenmery "buomorus" (manzee - Ouwojorus) Ha ypOBHE
cpeanero oOmiero oOpa3oBaHusi pa3paboTana Ha ocHoBe DexepanbHOrO0 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO,
Konuenmun npenogaBanust y4deOHOro mnpeamera «buoNOTHS» W OCHOBHBIX IOJIOKEHUH
benepanbHON paboueit mporpaMMbl BOCITUTAHHUSL.

VYueOHnbii npeamer «buonorus» yriayonéHHoro ypoBHs usydenust (10-11 xmaccer)
ABISICTCS OJHUM M3 KOMIIOHEHTOB IpeaMeTHOH obnmactu «EcTecTBeHHO-HAay4YHBIE
npeametbl». CormacHo mnonoxkenusiMm PI'OC COO mnpodunbHble ydeOHBIE TPEAMETHI,
n3ydaeMble Ha yriyOJéHHOM YpOBHE, SIBISIOTCS criocoOom auddepeHnuanuy oOydeHus Ha
YpOBHE CpeqHero oOiiero o0pa3oBaHusl U MPHU3BAaHbI OOECIEUUTh MIPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CpeIHUM OOIIMM, CpeIHUM MPOPECCHOHATBHBIM W  BBICHIAM
oOpazoBanneM. B TO e Bpemsi KaXAblii W3 3TUX Y4EOHBIX NPEAMETOB IOJDKEH OBITh
OPUEHTHPOBAH Ha TMPUOPUTETHOE pelIeHne O00pa30BaTENbHBIX, BOCIUTATEIBHBIX H
pa3BUBAIOIIMX 3aJlad, CBS3aHHBIX C MpodopHeHTaluel 00yJalomUXCs U CTUMYIUPOBAHUEM
WHTEpeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHHS, CBSI3aHHOTO ¢ OMOJIOTHEH, MEAUIIMHOM,
9KOJIOTMEN, ICUXOJIOTHEN, CHOPTOM MJIM BOEHHBIM JEJIOM.

[IporpamMma mo yweOHomy mnpeamery "buonorus" naér mpeacraBieHHE O LEIH U
3a/ayax u3ydeHusi yuyeOHoro mpeamera «buonorus» Ha yriiyon€HHOM YpOBHE, OINpenesseT
o0si3aTenbHOEe  (MHBAapUMAHTHOE) MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpPUPOBAaHHE TIO
paszzesnaM M TE€MaM, paclpelelieHHe II0 KiaccaM, PEKOMEHIYET II0CIeI0BaTeIbHOCTh
M3Y4YEeHUs y4eOHOro MaTepuana ¢ Y4ETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHKH Y4e0HOro Ipoliecca, BO3pacTHBIX 0coOeHHOocTell oOydaromuxcsi. B mporpamme mo
OMOJIOTMM peal30BaH NPHUHIMII IPEEMCTBEHHOCTH C HW3y4Ye€HHEM OWOJIOTMM Ha YpPOBHE
OCHOBHOTO 00I1ero o0pa3oBanus, Ojarojgapst 4emy MpPOCMATPUBAETCS HAMPABICHHOCTh Ha
MOCNEAyYIolee pa3BUTHE OUONOTMYECKUX 3HAHWN, OPHUEHTUPOBAHHBIX Ha (opMHpOBaHHUE
€CTECTBEHHO-HAYYHOI'O MMPOBO33PEHMS, DKOJOTMYECKOTO MBIIUICHUS], NPEACTABICHUN O
310pOoBOM oOOpa3e H3HH, Ha BOCHUTaHHE OEpPEeKHOr0 OTHOLIEHHS K OKpy’Karolei
NpUpPOAHON cpene. B mporpamme mo OHOJOrMHM TaKKe MOKa3aHbl BO3MOKHOCTH Y4€OHOTO
npeamera «buonorus» B peanuzanuu  TpeboBanuit PI'OC COO k muaHUpyeMbIM
JTUYHOCTHBIM, METANPEeIMETHBIM M TIPEIMETHBIM pe3yJbTaTaM 00y4eHHsI U B OPMUPOBAHUU
OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATENIbHON JEATENIbHOCTH OOYdYalolUuXCsl MO OCBOECHUIO
coJiepKaHusl OMOJIOTHYECKOTr0 00pa30BaHUs HA YPOBHE CPEHETO 001Iero 00pa3oBaHus.

VYuebnblil npeamet «buonorus» Ha ypoBHE cpeiHero oo1ero oopa3oBaHus 3aBepiiaeT
Ouosiornyeckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH HA pacUIMpeHHe U YriyOsieHue
3HaHUN OOYYAIOIIMXCS O JKMBOW MPHUPOJIC, OCHOBAX MOJICKYJSPHON M KJIETOYHOW OMOJIOTHH,
SMOPHUOJIOTUN U OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHUH, S BOJIIOLMOHHOTO
YUEHUS U SKOJIOTUH.

Nzyuenne yuebnoro npeamera «buonorus» Ha yriryOJeHHOM ypOBHE OPHEHTHPOBAHO
Ha MOJTOTOBKY 00YUYaOIIMXCS K MOCIEAYIONEMY MTOTYYEHHI0 OMOIOTHYECKOT0 00pa30BaHUs
B BYy3aX W OpraHu3alMsaX CpeaHero MpoQecCHOHAIBHOTO o0pa3oBaHus. OCHOBY €ro
COJIEp’)KaHUsl COCTABJSIET CHUCTEMa OWOJIIOTUYECKUX 3HAHUN, MOJTYYCHHBIX MPH HU3YUCHHH
00y4aroIUMHUCS COOTBETCTBYIOIIMX CHCTEMaTHMYECKMX pa3/ieloB OHOJOTMH Ha YpOBHE



OCHOBHOT0 001Iero oopasoBanus, B 10—11 kmaccax 3TH 3HaHUA TMOJYYarOT pa3BuTHe. Tak,
paclipeHbl M yriayOjieHbl OMOJIOTMYECKHE 3HAHMS O pPACTEHMsX, JKUBOTHBIX, Ipubax,
OaKkTepHsix, OpraHu3Me 4YeJOBeKa, OOIMMX 3aKOHOMEPHOCTAX JKU3HM, JOMOJHHUTEIHHO
BKJIFOYECHBI OHMOJIOrMYECKHE CBEICHHUS MPHUKIAJHOIO U IOMCKOBOTO XapaKTepa, KOTOpHIC
MO’KHO HCHOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIeAyIolIero Beioopa npodeccun. BozmoxkHa
TaKe MHTerpamus OMOJOrMYeCKMX 3HaHUM C COOTBETCTBYIOIMMH 3HAHUSIMU, IOJTY4EHHBIMU
00y4aroIUMUCS MPH U3YYEeHUH (PU3UKH, XUMUH, Treorpadu 1 MaTeMaTHKH.

CrpykTypa mporpammsl 1o ydeOHOMYy mnpeamery "buosorus" oTpaxaer CHCTEMHO-
YPOBHEBBIN U 3BOJIOLMOHHBIN MOJAXO0/bI K U3ydyeHHIo Ouosorur. CorjlacHO UM, M3y4aroTcs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHble MJs JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allK, SBOJIIOLUMU OPraHMYECKOT0 MHpa Ha 3emie, COXpaHEHUs OMOIOrMYecKoro
pasHooOpa3us mianetsl. Tak, B 10 kiacce n3ydaroTcsi OCHOBBI MOJICKYJISIDHOM M KIJICTOYHOM
Ouosioruu, SMOPHOIOTUU U OMOJIOTHH Pa3BHUTHS, TCHETUKU U CEJCKIMH, OMOTEXHOJIOTHH U
CHUHTETHUYECKOM OHOJIOTUH, aKTYaJIM3UPYIOTCS 3HAaHUSA OOydarommxcsi 1o OOTaHHKe,
300JI0TMM, aHATOMUH, (u3nonorun uenoseka. B 11 kiacce u3y4yaroTcsl 3BOJIIOLIMOHHOE
ydeHHe, OCHOBBI DKOJIOTHH U Y4eHHe 0 buocdepe.

VYuebublii npeamer «buonorus» mMpu3BaH O00ECIEYUTh OCBOCHHE OOYYAIOIIMMUCS
OMOJIOTMYECKUX TEOpUl M 3aKOHOB, MJIEH, NPUHLUIOB M IpaBWJ, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYy4YHOI KapTUHBI MHpa, 3HAHUH O CTPOEHHM, MHOI00Opa3uu U
0COOEHHOCTSIX KJIETKH, OpraHW3Ma, MOIMYJISIHH, OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIIMXCS
HAy4YHBIX JOCTH)KEHUSIX, COBPEMEHHBIX MCCIIEI0BAaHUAX B OMOJIOTUHU, PUKIIATHBIX ACIIEKTaX
Ouosiornyeckux 3HaHWi. s pa3BUTHA M NOJJEpKaHUS HHTepeca oOydaroomuxcs K
OMOJIOTUU Hapsly CO 3HAUYUTEIbHBIM OOBEMOM TEOPETHUECKOro MaTepHala B COAEepKaHUU
MIPOrpaMMBbl IO OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBJIEHUS U Pa3BUTHUS
TOM WM MHOM oOnacTu OWOJIOTMH, BKJIAJJOM OTEYECTBEHHBIX M 3apYOEKHBIX YYEHBIX B
peleHre BaXHEHIINX OMOJIOrMUECKUX U 3KOJIOIMYECKUX MPOOIeM.

Lenp wu3ydenus ydeOHoro mnpeamera «buosnorus» Ha yriayOn€HHOM YpOBHE —
OBJIaJICHHE OOY4YalOIMMHUCA 3HAHUSAMU O CTPYKTYPHO-(DYHKIHMOHAJIBHON OpraHu3aluu
KUBBIX CHCTEM pa3HOTO0 paHra W NpUOOpEeTEeHHE YMEHHI MCIONb30BaTh STH 3HAHUS B
¢dbopMHpOBaHUM HMHTEpeca K ONpeAeNEéHHON o0iacTh MpoQecCHOHANbHON IesTeTbHOCTH,
CBSI3aHHOW ¢ OuWojorued, wWiM K BBIOOPY Y4eOHOTro 3aBeleHHsA JUIs MPOJOJKEHUS
O1oI0rN4YecKoro o0pa3zoBaHusl.

Joctuxkenue Lenu u3ydeHus ydeOHoro mnpenMera «buonorus» Ha yriayOnéHHOM
YPOBHE 00€CIIeUMBAETCS PELICHUEM CIIeIYIOIUX 3aau:

OCBOCHHE OOYYaIOUIMMHCA CHUCTEMbl OHMOJIOTMYECKMX 3HaHUM: 00 OCHOBHBIX
OMOJIOTrMYECKUX TEOPHSIX, KOHLIEMIHUAX, TUII0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBHIIax,
COCTAaBJISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa; O CTPOEHUH,
MHOr000pa3suu U OCOOEHHOCTAX OHOJOrMYECKHX CHCTeM (KJIEeTKa, OpraHu3M, MOMYJISIHS,
BUJI, OuoreoneHo3, 6uocdepa); 0 BHIIAIOIUXCA OTKPBHITUSIX U COBPEMEHHBIX MCCIIET0BAHHIX
B OHMoOJIOTHH;

O3HaKOMJIEHHE OOy4arouxcs ¢  MeTOAaMH  TO3HaHUS  JKUBOW  IPHUPOJBIL:
UCCIIEIOBATEIbCKUMH  METOJIaMH  OMOJIOTMYECKUX HAayK (MOJIEKYJIAPHOH U  KJIETOYHOU
O6uosioruu, sMOPHONIOTUU U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKIMH, OMOTEXHOJIOTUH U
CUHTETUYECKON OMOJOrHM, MaJe€OHTOJIOTUH, SKOJOTHH); METOAaMH CaMOCTOATEIbHOTO



MpOBEJIeHUS] OMOJIOTHMYECKUX HCCIeA0BaHUN B jabopaTopuu U B mpupoae (HaOIroAeHue,
U3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIeHUE OOYUYaAIOMIMMUCS YMEHHUAMHU: CAMOCTOSITEIbHO HAXOIUTh, AaHATU3UPOBATh U
UCIIOJIb30BATh OMOJIOTUYECKYIO UHpOpMaIINIO; MOJIb30BAThCS OuoIorn4YecKoi
TEPMHUHOJIOTHEN M CHMBOJHMKOI; yCTaHaBIMBAaTh CBSI3b MEXIY pa3BUTHUEM OWOJIOTHH H
COLIMAJIbHO-9)KOHOMUYECKUMHU U DKOJIOTUYECKUMH NpoOJieMaMu 4YeJIOBEUeCTBa; OIICHUBATD
MOCJEACTBUS CBOEHU JEATEIBHOCTH IO OTHOWIEHHUIO K OKPYXKAIOLIEH MPUPOIHOM Cpene,
COOCTBEHHOMY 3JIOPOBBIO U 3/I0POBBIO OKPY)KAIOLIUX JIFOJCH; 00OCHOBBIBATh M COOJIIOAATH
Mepbl NPOoGUIAKTUKYA HHQPEKUMOHHBIX 3a00JIeBaHUMN, MpaBuja IMOBEACHUS B MPHUPOAE U
oOecrnieueHrs 06€30MacHOCTU COOCTBEHHON JKU3HEIEATEIbHOCTH B YPE3BBIYAMHBIX CUTYAIUSIX
MPUPOJHOTO U TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE HAay4HbIE
OTKPBITUSI B 00J1aCTH OUOJIOTHH;

pa3BuUTHE Yy OOY4YalOUIMXCS WHTEIUIEKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEH B
MpolLecce 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMU U COBPEMEHHBIMU HCCIIEIOBAaHUSIMU B
OHMOJIOTHH, pelIaeMbIMU €I0 MpoOdIeMaMH, METOAOJIOTHEH OMOJIOrHYeCKOro HCCieI0BaHus,
MIPOBE/ICHUSI OKCIIEPHUMEHTAILHBIX ~ HCCIEJOBAHUM, pEIICHHS OWOJOTMYeCKUX —3ajad,
MOJICTTUPOBAHUS OMOJIOTHYECKUX OOBEKTOB H MTPOIECCOB;

BOCIHUTAHKE Y 00YYaIONINXCS LIEGHHOCTHOTO OTHOILIEHUS K KUBOI MPUPOJIE B LIETIOM U K
OTIENbHBIM €€ OOBeKTaM U SBICHHUSIM; (POPMHPOBAHHE SKOJIOTHUECKOH, TE€HETHUYECKOU
IPaMOTHOCTH, OOIIeH KyJIbTypbl IOBEJACHUS B PUPOJIC; WHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHue 00y4aroIUMUCS KOMIETEeHTHOCTH B panoHaIbHOM
MPUPOJIONIONB30BaHUN  (COOMIOAEHNE TpaBWJl TOBEACHUS B MPHPOJE, OXPaHbl BHJOB,
9KOCHCTEM, OHochephl), COXpaHEHUH COOCTBEHHOI'O 3/I0pPOBbS U 3/I0POBBSl OKPYKAIOIIHUX
monen (coOmroneHuss Mep TpOoPMIAKTUKH 3a00JieBaHUM, oOecriedeHne Oe301acHOCTH
KHU3HEEATENbHOCTH B UPE3BbIYAHBIX CUTYALUSIX MPUPOJHOIO M TEXHOTEHHOI'O XapakTepa)
Ha OCHOBE HMCII0JIb30BaHUs OMOJIOTMUECKUX 3HAHUH U YMEHHI B IOBCEAHEBHOM KHU3HM;

CO3/IaHH€ YCIOBHHM 11 OCO3HAHHOTO BbIOOpa OOydYaIOIIMMHUCSH HWHAMBHAYaJIbHON
o0pa30BaTeNbHON TPAaEKTOPUU, CIOCOOCTBYIOLIEH MOCIEAYIOUIEMY MNPOPECCHOHAIBHOMY
CaMOOIIPEICJIEHUIO, B COOTBETCTBUHM C MHIMBHyalbHBIMH MHTEpPECaMH M MOTPEOHOCTIMHU
peruoHa.

OO1ee yuCiIO 4acoB, OTBEICHHBIX Ha M3Y4Y€HHE OMOJIOTMM Ha YIrIIyOJIEHHOM YpOBHE
cpenHero obmero oopazoBanus, cocrariser 204 vaca: B 10 kmacce — 102 yaca (3 gaca B
Hezento), B 11 kmacce — 102 vaca (3 yaca B Heeno).

Otbop opraHu3anMOHHBIX (OpPM, METOJOB U CPEACTB OO0ydYeHUs OHOJIOTHUHU
OCYIIECTBISIETCS C Yy4YETOM CHEMUPUKHA €ro COJIEpKaHWsS W  HalpaBJIEHHOCTH Ha
MIPOIOJDKEHHE OMOJIOTUIECKOTO o0Opa3oBaHUs B OpTaHU3aIHIX CpeIHEero
po¢heCCHOHATBHOTO U BBICIIETO 00pa30BaHuUs.

O0s3aTenbHBIM yCIOBHEM NIPU 00y4eHUH OMOJIOTUH HA YIITyOJIEHHOM YPOBHE SIBIISETCS
MPOBEACHUE JTA0OPATOPHBIX W TMPAKTHYECKUX pador. Takxke ydacThe 0Oy4aromuxcs B
BBIMIOJIHEHUH TIPOCKTHBIX H  Y4eOHO-MCCIENOBATEIbCKUX padoOT, TeMaTHKa KOTOPBIX
OTIpEJIeNIAETCSl YUUTENIeM Ha OCHOBE HMMEIOLIUXCS MaTepUalbHO-TEXHUYECKHX PECYpPCOB U
MECTHBIX TPUPOTHBIX YCIOBHIMA

COJAEPKAHUE OBYYEHUSA



10 KJIACC

Conepkanve MpOrpaMMBbl, BBIICICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecranuu (I'A).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMOJIOTHs — KOMITICKCHAs Hayka. KpaTkast uCTopus pa3BUTHS OMOJIOTHH.
buonorndeckne Hayku M w3ydaemble UMU TpoOsieMbl. DyHIaMEHTaNbHBIC, TPUKIATHBIC U
MOMCKOBBIEC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue 6uoJI0ruM B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHUHBI
mupa. Ilpodeccun, cBszanHbie ¢ Owuosnorueid. 3HadYeHHEe OWMOJIOTHHM B MPAKTHYECCKOU
NESTEILHOCTH 4YEJIOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SHMCTBE, MPOMBIIIJICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpamun

[Toptpetsr: Apuctorens, Teodpacrt, K. Jlunnei, XK. b. Jlamapk, Y. Jlapsun, Y. ['apsei,
I'. Mengens, B. 1. Bepnanckuii, W. I1. IlaBnos, . 1. Meunukos, H. M. Basunos, H. B.
Tumodees-Pecorckuii, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmumer u cxembl: «CBSi3b  OHOJOTMM € JAPYrUMH  Haykamuy», «Cucrema
OMOJIOTMYECKHUX HAYK.

Tema 2. ’KuBble ccTeMbI U UX U3YYeHUE

Kupbie cucteMbl Kak mpeaMer uzydeHusi Ouosjoruu. CBOWCTBA KHUBBIX CHCTEM:
€AUHCTBO XHMMHYECKOTO COCTaBa, JHUCKPETHOCTb M  ILIEJIOCTHOCTb, CIIOXKHOCTb U
YHOPSAOYEHHOCTh CTPYKTYPBl, OTKPBITOCTb, CaMOOpTraHU3allMsl, CaMOBOCIPOU3BEICHUE,
pa3IpakuMOCTh, U3BMEHYHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHM3alM KUBBIX CHCTEM: MOJICKYJSPHBIA, KJIECTOYHBIM, TKAHEBbIM,
OpraHU3MEHHBIN,  MOMYyIALUOHHO-BUOBOM,  IKOCHCTEMHBI  (OHMOTeOlIEHOTHYECKHIA),
o6uochepnsiid. [Iporeccsl, mpoucxoasmme B )KUBbIX cucTeMax. OCHOBHBIEC MPU3HAKH KUBOTO.
Kuznp kak (opma cymiectBoBaHus Marepuu. Hayku, m3ywaromiye >KMBbIE CHCTEMBI Ha
Pa3HBIX YPOBHSX OpraHU3AIINH.

N3ydenue xxuBbIX cucteM. MeTobl Ouonoruueckoi Hayku. Habmonenue, namepenue,
JKCIEPUMEHT, CHUCTEMaTu3alus, MeTaaHanu3. [loHsATHE O 3aBUCUMOM W HE3aBHCHUMOMU
nepemeHHol. [lmannpoBanme skcnepuMmenTa. IlocranoBka u mposepka runore3. Hynesas
runore3a. [lonstue BBIOOPKHM M €€ aocToBepHOCTh. Pa3dpoc B OMOJIIOTMYECKUX JIaHHBIX.
OueHka JOCTOBEPHOCTH MOJYYEHHBIX pPe3ynbTaToB. [IpUUMHBI UCKAKEHUSI PE3YNIBTATOB
skcniepuMenTa. [IoHATHE CTaTUCTUYECKOTO TECTa.

JdemMoHcTpauuu

Tabmuupr u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «BHOIOTHYECKHE CHCTEMBD,
«CBolcTBa XMBOM Marepum», «YPOBHHM OpraHu3allMM KUBOH HpuUpoabl», «CTpoeHue
KUBOTHOM KIIeTKN», «TKaHU XKMBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEYECKOIO0 OpPraHU3May,
«buoreorienosy», «buocdepa», «MeToapl U3ydeHUSI ) KUBOU PUPOIBI.

ObopynoBanue: jabopaTopHOoe 0OOpYyIOBaHWE HJisi TPOBEJACHUS HAOIIOICHUM,
MU3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonb3oBaHUE Pa3IMUHBIX METOIOB MPU U3YYEHUH KUBBIX
CUCTEM.

Tema 3. buoJsiorust KjieTku



Knerka — cTpykTypHO-(QyHKUIMOHAbHAS E€IUHHIIA >KUBOTO. VcTopus OTKpBITHS
kietku. Padoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE I10JI0KEHHSI COBPEMEHHOM KJIETOYHOM TEOPHH.

MeTtoabl MOJIEKYJISIPHON M KJIETOYHOW OMOJIOTMH: MHKPOCKOMNHS, XpomaTtorpadus,
anekTpodope3, METOA MEUYEHbIX aroMoB, AuddepeHnrnaibHoe eHTpUuyrupoBaHue,
KYJIbTUBHUPOBAHUE KIIETOK. M3yueHue pukcupo8anHuix Kiemokx. DIEKTPOHHAS MUKPOCKOIIHS.
Kongoxranvnaa mukpockonus. Bumanvhoe (npusicuznennoe) uyyeHue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuup! u cxembl: «CBETOBOH MHUKPOCKOI», «JIEKTPOHHBIA MUKPOCKOM, «McTopus
Pa3BUTHUSL METOJ0B MUKPOCKOITUI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENapaThl paCTUTENbHbIX, )KUBOTHBIX U
OaKTepUaTHHBIX KICTOK.

IIpakTnyeckas padora «/3ydyeHre METO0B KJIETOUHOI Omonoruu (xpomarorpadus,
anekTpodopes, auddepennnanbHoe neHTpudyrupoanue, [ILP)».

Tema 4. Xumuveckasi OpraHu3anus KiIeTKU

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIeMEHThI. Bona u eé
pOJIb KaK pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KJIETKU, TEIUIOPETYIISLUN.
MuHepanbHbIe BEIECTBA KIETKU, WX Ouonoruueckas poib. Poib KaTHOHOB M aHMOHOB B
KJIETKE.

Opranuueckue  BemiecTBa  KJIeTKUM.  buonoruueckue — monumepsl.  benkwu.
AMUHOKHUCIOTHBINA cocTaB 0enkoB. CTpYKTYpbl OeaKoBoii MoJiekyinbl. [lepBuuHas cTpykTypa
Oenka, MeNnTHAHAs CBs3b. BTOpHuHasi, TpeTU4Has, YeTBEepTHUHAS CTPYKTYphl. JleHaTypauus.
CgoiictBa 6enkoB. Kimaccudukanus 6enkos. buonornueckue GyHkimuu 6enkoB. [Ipuonai.

VYrineBonbl. MoHOCaxapuibl, AUCaXapuabl, OJIMTOcCaxapuabl U nojaucaxapuabl. OOmuii
IUTaH CTPOEHUS U (PU3UKO-XMMHUYECKHE CBOWCTBa YrieBoAOB. buonornueckue ¢yHKuun
YTJI€BOJIOB.

Jlununel.  T'mapodunbHo-ruApodoOHBIe  cBoMcTBa. Knaccudukamus  n1unuaos.
Tpurnuuepunsl, Qochonunuasl, BOCKH, cTepouibl. buonornueckne (yHKIUU JIUIHIIOB.
OOmme cBoiicTBa OMOJIOrMYECKMX MEMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MIOJIYTIPOHUIIAEMOCT.

Hyxneunossie kucnotel. JIHK u PHK. Crpoenne HykienHOBBIX KUCIOT. HykiaeoTusl.
[Mpunnun kommementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiiHas cnimpans.
Mecronaxoxaenue u 6nonorndyeckue ¢pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne Monekynsl AT®. Makpospruueckue cBsi3u B Moiaekyiae ATO.
buonoruueckue ¢ynkinuun AT®. BoccraHoBieHHbIE NEPEHOCUNKH, WX (YHKIHUU B KIIETKE.
lpyeue wnyxneozuompugpocghamer (HT®D). CexsenmpoBanue JHK. Memoowr cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas 6uosiorusi: OMoXuMHUYeckre U OMO(pU3NYECKHe CCIEeIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OuOMONeKyl. Moodenuposanue cmpykmypvl u @QYHKYul
Ouomonekyn u ux komniekcos. Komnvromepuwiii Ouzatin u op2aHuyeckuii Cunmes 6UOMONEK)
U UX HeNnpuUpOOHBIX AHAL0208.

JdemMoHcTpanuu

[Toptpetsr: JI. Ilonmunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. @pankiun, O.
Courep, C. IIpy3unep.



Huarpammbl: «PacrpeneneHne XUMHUECKUX JJIEMEHTOB B HEXHBOW MPUPOJIE»,
«Pacnpenenenue XUMUYECKUX IEMEHTOB B )KUBOU MIPUPOJIEY.

Tabmuuer u cxemsl: «llepuonuueckas TabiauIa XUMUYECKHX AJIEMEHTOBY, «CTpoeHue
MOJIEKYJbl BOJbD», «BemiectBa B cocTaBe opraHu3zMoB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTyphl 6€TKOBOI MOJEKYIbD», «CTpOeHUE MOJIEKYJ YTIeBOA0BY», «CTpoeHHEe MOJICKYI
TUnuaAoBY, «HykIIenHOBBIE KUCIOThY, «CTpoeHue MOJeKyabl ATDy.

ObopynoBanue: XUMUYECKas OCyia 1 000pyIOBaHHE.

JlabopaTopuasi paGora «OOHapyXeHHE OCJIKOB ¢ TIOMOIIbIO KadeCTBCHHBIX
peaKkuuii».

JlaGoparopHass pabora «lcciaegoBaHne HYKJIEHMHOBBIX KHCIJIOT, BBIJCICHHBIX W3
KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunsl  kJIeTok:  3’ykapuoThueckas W Hpokapuoruyeckas.  CTpyKTypHO-
(GbyHKIIMOHATBbHBIE 00pa30BaHUS KIETKH.

Crtpoenue mpokapuotudeckoil kietku. Kiierounas cTeHka OakTepuil U  apxei.
OcoOEeHHOCTH CTPOCHHUS reTepOTPOGHON U aBTOTPOGHON MPOKAPHOTHUECKUX KIIETOK. MecTo
U pOJIb MPOKApUOT B OMOLIEHO3aX.

Ctpoenne u (YHKIMOHMpPOBAHHE DJyKapHOTHYecKoi kieTku. Ilnasmaruueckas
MeMOpaHa (mnazMaiemma). CTpykTypa IutasmMaTudeckoi memOpanbl. TpaHCHOPT BelecTB
gyepe3 IUIa3MaTHUECKyl0 MeMOpaHy: mnaccuBHBIA (nudpdys3us, obneru€nnas nuddysus),
aKTUBHbIN (NMEpBUYHBIH W BTOPUYHBIA aKTUBHBIA TpaHcnopt). llomymponunaemoctsb
MeMOpanbl. Pabora HaTpuii-kanueBOro Hacoca. OHJIOIMTO3: MHHOLUTO3, (harouuros.
Ox3ouuto3. Knerounas crtenka. CTpykTypa M (YHKIMH KIETOYHOH CTEHKU pPAaCTEHHI,
rpuboB.

Huromnnasma. [{uto3omns. [{utockener. JIBmwxkenne nurornaazMbl. OpraHoUaAbl KIETKH.
OnHoMeMOpaHHBIE OpraHoWIbl KJIETKH: sHaomuazmarudeckas cerb (OIIC), anmapar
lonbmky, 5W30COMBI, HMX CTpoeHHMe U (QYHKUMU. B3auMocBs3p 0JHOMEMOpaHHBIX
opraHouioB kjaeTku. CTpoeHHe TpaHyIsIpHOTO peTUuKyiyma. Mexanusm Hanpaénenus 0e1Kkos
6 OIIC. Cunte3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii
(arpaHynspHBIA) SHAOIUIa3MaTHUYeCKUi peTukyiayM. CekpeTopHas GYyHKUMS —ammapara
TFonbmxu. Moougurkayusa 6enxos 6 annapame I onvoxcu. Copmuposka 6enxkos 6 annapame
LI'onvoorcu. TpaHcTiopT BeliecTB B KieTKe. Bakyonn pacTuTenbHbIX KIeTOK. KieTouHbll COK.
Typrop.

[TomyaBTOHOMHBIE OpraHOWABI KJIETKH: MUTOXOHAPHUH, IIACTUABL. [Ipoucxoocoenue
mumoxouopuil u nracmuo. Cumbuocenes (K.C. Mepescrxosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIMM MUTOXOHJpUM u muacTuA. llepBuyHble, BTOPUYHBIE U CJIOXHBIE IJIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKAPUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIIACThI BBICIIUX
pacTeHui.

HememOpannbsle opraHouasl kietku CTpoeHune u  (QYHKUMHM HeMeMOpaHHBIX
OpraHouioB KieTku. Pubocomsbl. [lpomescymounvie ¢hunamenmol. MuxkpodumaMeHTHI.
Axmunogvle  muxpogunramenmol.  MbIlIeUHbIE  KIETKU. AKMuUHOBble — KOMNOHEHMbL
HemblueyHvlx Kkiemok. MukporpyOouku. Kierounsiit nentp. CTpoeHHe U JABHKEHHE
KTYTUKOB U pecHHYeK. MukporpyOouku  nuromnasmel.  Llentpuons.  benxu,
accoyuupogantvle ¢ MuKpoguiamenmamu u muxpompybouxamu. Momopnvie 6eaxu.



SAnpo. O6onouka sapa, XpOMaTHH, KapuoIUIa3Ma, SAPbILKHA, UX CTPOCHUE U (DYHKIUH.
SnepHbiii  OenkoBbli  Marpukc. IIpocTpaHCTBEHHOE — pacHoOJOXKEHHE XPOMOCOM B
uHTephazHoM siape. Dyxpomamun u cemepoxpomamuH. BeaKu XpoMaTHMHAa — THCTOHBI.
Jlunamura soepnoii 06010uKku 8 Mumose. HoepHulii mpancnopm.

Knerounble BkimtoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKAa KJIETOK 3YKApHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubl 1 cxembl: «CTPOCHHE JYKAPUOTHYECKOW KIETKH», «CTpoeHHE >KMBOTHOU
KIeTKN», «CTpoeHHe pacTUTENbHON KiIeTKn», «CTpoeHHe MUTOXOHAPUN», <«Slapow,
«CTpoeHue NpOKapruOTHUECKON KIETKH.

O6opynoBaHHe: CBETOBOM MHUKPOCKOII, MUKpPOIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX
KJIETOK, MUKpOIIperaparbl 0akTepuanbHbIX KJIETOK.

JlaGopaTopHas padora «l/3yueHue cTpoeHUs KJIETOK Pa3IUUYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTropnass pabGora «lccienoBanue miazMoinM3a W J€MJasMoiiM3a B
PaCTUTENBHBIX KIETKaX).

IIpakTnueckass padora «/3yueHue [BMKEHUS LUTOIUIa3Mbl B PaCTUTEIbHBIX
KJIETKax».

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccMMWIISIIAS. W JTUCCHMWJISIIMA — JBE CTOpPOHBI Merabonmu3ma. Tumbl oOmeHa
BEIIECTB: aBTOTPO(HBIA M reTepoTpodHbI. YdacTue KHCIopoJa B OOMEHHBIX IpOLEeccax.
OHepreruyeckoe obOecrieyeHue KieTku: npeBpamieHne AT® B 0OMEHHBIX mpoleccax.
depMeHTaTUBHBIA XapaKTep peakiuil KJIeTOYHOro mMeradonuzMa. @epMEeHThI, UX CTPOEHUE,
cBoiicTBa u mMexaHusM JaeiictBus. Kodepmentsl. Otnnuns GepMEHTOB OT HEOPraHUYECKUX
KaTanu3atopoB. benku-akTuBaTopel W OEIKU-MHTHOUTOPBI. 3aBUCHUMOCTb  CKOPOCTH
(epMEeHTATUBHBIX peakIil OT pa3InYHbIX (HaKTOPOB.

IlepBHYHBII CUHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. PDOTOCUHTE3. AHOKCUCEHHbIU U
oxcuzenHvlll omocunmes y oakmeputi. Ceemocoduparowue nueMenmsl U NUSMEHNMbl
peakyuonrozo yenmpa. Poib XJI0ponaacToB B nporuecce porocuHTeza. CBeTOBas U TEMHOBAs
¢bazel. Pomoovixanue, Csz-, C4- u CAM-munvt pomocunmesa. ITpogyKTUBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpas3ne OpraHn3MOB-XEMOCHHTETHKOB: HUTPUPHUIMPYIOIINE
OakTepuH, xeae300aKTepun, cepobaKkTepun, BOJOPOAHbIE OaKkTepuu. 3HaUeHHE XEMOCHHTE3A.

AHa’poOHble  opraHu3mbl. Buael  Opoxenus. IlpoxykTel OpokeHHs U UX
WCIOJIb30BaHNE YEIOBEKOM. AHAaYPOOHBIE MUKPOOPTaHU3MbI KaK 0ObEKThl OMOTEXHOJIOTHH U
BO30yauTeNN OOJIE3HEN.

AdpoOHBIE OpraHu3MBbl. JTanbl dHEpreTuyeckoro oomeHa. I[loaroroBUTeNbHBIN ITAll.
I'mukonu3 — 6eCKUCIOPOAHOE PaCIIEINICHHE TITIOKO3bI.

buonornueckoe OKHCIIEHHE, WIM KIETOYHOE JAbIXaHWe. Poib MUTOXOHApPHUI B
mpoueccax  Ouosornueckoro okucieHus. luknudeckune peakuuu. OKHCIUTENbHOE
dbochopunupoBanue. Iuepeus memopanuozo epaduerma npomornos. Cunmes AT®: paboma
npomontot ATD-cunmasei. IlpenmyrnecTBa a’>poOHOrT0 MyTH OOMEHa BEIIECTB MeEpen
aHa’poOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO0 OOMEHa.

JdemMoHcTpanuu



[Toptpetrsr: k. Ilpuctom, K. A. Tumwupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «DoTocHHTE3», «DHEPreTHUECKU 00MeH», «buocuHTe3 OeiKay,
«Ctpoenue pepmeHTa, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM  MHKpPOCKON, 00OpyAOBaHHWE MJii  HPUTOTOBICHUS
IIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas paGora «/3ydyeHue KaTaIUTUYECKOH aKTUBHOCTH (hepMeHTOB (Ha
IIpUMEpPE aMUJIa3bl WIK KaTajaasbl)».

JlabopaTopHas pa6ora «l3ydeHue GepMEHTATUBHOTO PACIICIICHUS IEPOKCHIA
BOJIOPOJA B PACTUTEIIbHBIX U JKUBOTHBIX KJIETKAX».

JlaGopaTopHas padora «CpaBHEeHHE ITPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3aY.

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuun MarpuuHoro cuHre3a. IIpuHIMI KOMIUIEMEHTApHOCTH B  peaKLMIX
MaTpUYHOrO cuHTe3a. Peanuzanus HacneacTBeHHON uH(opmanmu. ['eHeTHueckuil Ko, ero
coucTtBa. Tpanckpunumss — Marpuubli cuHTe3 PHK. IlpuHnmnsel TpaHckpunumuu:
KOMIUIEMEHTAPHOCTh, aHTUIAPAILIEIIBHOCTb, aCUMMETPUUHOCTb. Co3pesanue Mampuunvlx
PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpaucnsus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocunTese Genka. YcnoBus
ouocunresa 6enka. Koguposanue amuHokuciaoT. Pob pubocom B GnocunTese OemKa.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHu3anusi FeHOMa y MPOKapuoT
U 9yKapuoT. Perymsmus akTUBHOCTH T€HOB Y npokapuoT. ['unoresa onepona (P. XKakoo, XK.
Mawno). Monexynsapnvie Mmexanusmvl 3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuma 6
peaynayuu  pabomwvl 2enos. Perynsainus 0oOMEHHBIX HpoleccoB B KieTke. KieTouyHsii
rOMEOCTa3.

Bupycsl — HeksieTouHble (POPMBI KU3HU U OOIHUraTHBIE Mapa3uThl. CTPOEHUE MPOCTHIX
U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennwviii yukn JHK-codeporcawux
supycos, PHK-codepocawux eupycos, oOakmepuogacos. QbpamHas mMpaHcKpunyus,
pesepmasa, unmezpasa.

BupycHsle 3a0oieBaHus uyenoBeKa, JXKUBOTHBIX, pactenuil. CIINZ, COVID-19,
COLIMATIbHBIC U MEIUIIMHCKHE TTPOOIEMBI.

Buounpopmamura: unmeepayuss u anamuz  6orvwux maccusos  («bigdatar)
CMpPYKmMypHuIX —Ouonocudeckux Oaunvlx. Hanomexnonocuu 6 oOuonoeuu u meouyume.
IIpoecpammupyemvie pynkyuu 6enxkos. Cnocobbi 00cmasKu 1eKapcms.

JdemMoHcTpanuu

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

Tabmuubpr u cxembl: «buocuHTe3 Oenka», «l'eHernmueckuit kom», «Bupyce,
«bakTepuodarm».

IIpakTuyeckas padora «Co3nanue MOJEIN BUPYCAy.

Tema 8. ’/KuzHeHHbI HUKJ KJIETKH

Knerounsnii muki, ero mepuoanl u perymsmusa. Matepdaza m muto3. OcobeHHOCTH
IpoIeccoB, MpoTekarommx B uHTepdasze. IlogroroBka KIETKM K JCICHHIO.
[Ipecuntetndyeckuii  (MOCTMHUTOTHUYECKH),  CHHTETHMYECKUH W  MOCTCHHTETUYECKUUN
(mpeMuTOTHYECKUI ) TEPHOIbI UHTEP(A3BL.
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Marpuunsiii  cunre3 JHK — pemukamusa. Ilpunnunsr  perumkanuu — JJHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTUIAPAJUIEIBHOCTh. MexaHu3M
perummkauuu  JIHK.  Xpomocombl. Crtpoenue xpomocoMm. Temomepsl u Teinomepasa.
XPpOMOCOMHBII HAOOP KIETKH — KapHOTHIL. J{MIUTOMIHBINA U TarnjouAHbII HAOOPBl XPOMOCOM.
I'omonornuneie xpomocoMel. [10710BbIE XPOMOCOMBI.

Henenne knetku — Muto3. CTaiuu MUTO3a U MPOUCXOAIIUE B HUX Ipouecchl. Tumsl
muto3a. Kaproknnes n nutokuses. buonornueckoe 3HaueHUE MUTO3A.

Perynsauuss MUTOTHYECKOrO LMKIA KieTKd. [IporpamMmupyemasi kieroyHas rudenb —
anomnTo3.

Knerounoe sapo, Xpomocombl, (yHKIHMOHANbHAas TE€HOMHUKA.  Mexanuzmol
npoaugepayuu, oupgepenyuposku, cmapenus u euberu Kiemox. «L{ugpposas knemkar —
buounghopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKIL.

JdemMoHcTpanuu

Tabmuipl u cxembl: «OKU3HEHHBIN UK KIETKH», «MuT03», «CTpOCHHE XPOMOCOM),
«Penmukanus [JHK».

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKpoIipenapaTsl: «MHUTO3 B KJIETKaxX KOperika
JIyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas padora «Habmoenue MuTo3a B KJIeTKaX KOHUMKA KOpeEIIKa JyKa (Ha
TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe pasznooOpazue opraHu3zMoB. OIHOKIETOYHBIC, KOJOHHAJBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTpPOEHUST U JKU3HEJESATENIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, OJHOKIETOYHbIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, JPYTHe MPOTHUCTHI.
KononunanbHbie OpraHu3msl.

B3aumocBs3p 4YacTell MHOTIOKJIETOUYHOTO OpraHuzMa. TkaHM, OpraHbl M CHCTEMBI
opranoB. Opranu3M Kak eguHoe 1enoe. ['omeoctas.

Tkanu pacrenuil. Tunbl pacTUTENbHBIX TKaHEW: oOpa3oBareibHas, IOKPOBHA,
MIPOBOJIAIIASA, OCHOBHAsA, MexaHnuecKasi. OcoOeHHOCTH CTpOeHHs, (QYHKIMNA U pacHOI0KEHUS
TKaHE! B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX W 4YeJOBeKa. THMBl JKUBOTHBIX TKAaHEW: HSNUTEIHalIbHAS,
COEIMHUTEIbHAs, MbIllIeyHasi, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKLINN U PACIIONO0KEHUS
TKaHEe! B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble W TeHEpaTHBHBbIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBbI
OpraHoB KMBOTHBIX U 4eoBeKka. DyHKIIUN OPraHOB U CHCTEM OPTaHOB.

Omnopa Tena opranu3sMoB. Kapkac pacrenuid. CkeneTsl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHblii W BHyTpeHHHU ckeneT. CTpoe€HUE U THUIIbI
COCIMHEHMS KOCTEMN.

JIBrokeHrne OpraHu3MoB. JIBMJKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOMIHOE,
KTYTUKOBOE, peCHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTEHUH: TPONMHM3Mbl U HACTHUH.
JIBI>KeHHEe MHOTOKJIETOUHBIX KMBOTHBIX M YEJIOBEKa: MbllIeyHas cuctema. Pediekc.
CkeneTHbIe MBIIIIEI U UX paboTa.

[Mutanue opranusmoB. I[lorijomieHre BOABI, YIJIEKUCIOrO ra3a M MHUHEPAJIbHBIX
BeUIeCTB pacTeHusMH. [luTaHue >KUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPHUKIETOYHOE
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nuuieBapenue. [IurtaHue MO3BOHOYHBIX JKMBOTHBIX. OTHENBI NUIIEBAPUTEIIBHOIO TPaKTa.
IInmeBapurensuble sxenespl. [InnieBapurenbHas cucremMa 4eaoBeKa.

pixanne opranu3MoB. Jlpixanue pactenuid. [lpixanme XuBOTHBIX. Juddysus razos
4yepe3 MOBEPXHOCTh KIeTKu. KokHoe apixanwe. [[pixaTenbHas moBepXHOCTh. JKabepHoe u
n€royHoe aApixaHue. JIpIxaHME€ IO3BOHOYHBIX JXHUBOTHBIX M 4YEJIOBEKA. OBOJIOLHUOHHOE
YCIIO)KHEHHE CTPOEHUS JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa YEIOBEKa.
MexaHu3M BEHTWIALMM JIETKUX y NTUL M MIEKONUTAOIMX. Perymsanus npixaHus.
JlpIxaTenbHbIe 00bEMBI.

Tpancnopr BemecTs y OpraHu3moB. TpaHCIOPTHBIE CUCTEMBI pacTeHud. TpaHcnopt
BELICCTB Yy JKUBOTHBIX. KpoBeHOocHass cucreMa m €€ opranbl. KpoBeHOcHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHBIE COCynbl M KpoBb. Kpyru
KPOBOOOpAIICHUs. DJBOJIIOLIMOHHBIE  YCIOKHEHHS CTPOCHHSI KPOBEHOCHOH CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsusi.

Beinenenue y opranusmoB. Beinenenue y pacreHuid. BelneneHue y JKUBOTHBIX.
Coxparutenpible Bakyosud. Opranbl BbleneHus. PuibTpanus, cekpenuus u o0paTHoe
BCAaChIBAaHME KaK MEXaHWU3Mbl pabOThl OpraHoB BbyieieHUsA. CBS3p TOJOCTH Tela C
KPOBEHOCHOM M BBIICIUTEIBHOM CUCTEMaMHU. BplneneHne y MO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. Ilouku. Crpoenume u ¢yHkunoHnuponanue Hedpona. OOpa3oBaHHE MOYH Yy
4eJI0BEKa.

3ammTa y OpraHu3MoB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuii u
LIUCTBl TMPOCTEHIIMX. 3alMTa y MHOTOKIETOUHBbIX pacteHud. Kyrtukyna. Cpencrsa
[IACCUBHOM U XMMHMUYECKOM 3aIUThl. DUTOHLIUBI.

3amuTra y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M MX NIpOM3BOJHBIE. 3alluTa
opranusma otT Oone3Heil. MMmyHHas cucrema uenoBeka. KieTouHbli M TymMOpaibHBIN
UMMYHHUTET. Bpoxa€HHbII M NpHOOpeTEéHHBIN cnenupuyeckuii uMMyHHTET. Teopus
KJIOHaNbHO-cenekTuBHOro ummynurera (II. DOpmmux, @®. M. bepuer, C. Tonerasa).
BocnanurenpHble  OTBETBI OpPraHU3MOB. Poiib BpPOXKIEHHOIO HMMMYHHUTETa B Pa3BUTHHU
CUCTEMHBIX 3a00JIEBaHU.

PasgpaxxuMocTe M perynsnus y OpraHu3MoB. Pa3zpakuMoCTb y OJHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3apa)kuMOCTh U peryisius y pacTeHuid. PocToBble BelecTBa U UX
3HaYCHHUE.

HepBhas cuctema u pedrexTopHas peryisauus y KUBOTHbIX. HepBHast cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCIOXHEHUE CTPOEHHUS HEPBHOM CHCTEMBI Yy JKUBOTHBIX. OTIEIbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pedniexc u pedaextopnas nyra. besycnoBHsle n
YCJIOBHBIE PE(IIEKCHI.

I'ymopasbHas peryssiiust U 3HIOKPUHHAs CHCTEMA JKMBOTHBIX M 4YelloBeKa. JKenessl
SHJOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMMOCBS3b HEPBHOH H
SHJIOKpPUHHOM cucTeM. ['unoTanamo-runodusapHas cuctema.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuisl 1 cxembl: «OAHOKIIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHbIE BOAOPOCIH,
«bakrepun», «lIpocteitmne», «OpraHbl LIBETKOBBIX pacTeHHi», «CHCTEMBI OpraHoOB
[I03BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTPOECHHME HACEKOMBIX», «TKaHM pacTeHUN»,
«KopueBwie cuctembl», «Ctpoenue ctedist», «CTpoeHHE JIMCTOBON TUIACTUHKWY», «TKaHM
XKUBOTHBIX», «Ckener yenoBekay, «lIumeBapurenbHas cuctemay, «KpoBeHOCHas cucteMay,
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«/pixarenpHas cucremay», «HepBHas cucrema», «Koxka», «MpblmedHas cucremay,
«BpiienurenpHas ~— cucreMa»,  «OHAOKpUHHas  cuctema», «CTpoeHue  MBILILbBDY,
«Ummynuter», «KumeunononoctHele», «Cxema NHUTaHUS pacTeHui», «KpoBeHocHbIE
CHUCTEMBbl TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue Tuapb», «CTpoeHUE IIIaHAPUI,
«BuyTpenHnee cTpoeHue I0XkKAeBoro uepBs», «HepBHas cucrema poido», «HepBHas cuctema
narymkny, «HepBHas cucrema npecMmbikaromuxcsa», «HepBHas cuctema ntuny, «HepBHas
crcTeMa MJICKONUTAIOMUX», «HepBHas cuctema yenoBekay, «Pediexcey.

OOopynoBaHue:  CBETOBOM  MMKPOCKOI,  MHKPOIpENapaTrbl  OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIIpenaparbl TKaHEW, PaKOBUHBI MOJUIHOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKHUX, JKHMBBIE SK3EMIUIAPhl KOMHATHBIX pacTeHHM, repOapuul pacTeHUH pa3HbIX
OTZIEJIOB, BJIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKLIHUU
0ECIO3BOHOYHBIX KMBOTHBIX, CKEJIET YeJIOBEKa, O00OpyHOBaHHWE ISl JAEMOHCTPALUU
[IOYBEHHOI'O M BO3JYLIHOIO IMWUTAaHUS PACTEHUH, PACLICIUIEHUs Kpaxmalla U OEJIKOB I0A
neiicteueM (EpMEHTOB, 00OpYIOBaHHE JJis JIEMOHCTPAIMU OIBITOB MO HU3MEPEHHUIO
KU3HEHHOM EMKOCTHU JETKUX, MEXaHU3Ma [bIXaTEIbHbIX JBHUKEHUW, MOJIEIU TOJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUI.

JlabopaTopHas padora «/3ydyeHue TKaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB LIBETKOBOT'O PACTCHUS».

Tema 10. PazMHOkeHHMe M pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHUSI OpPraHU3MOB: Oecrosoe (BKJIIOYash BEreTaTUBHOE) U I10JOBOE.
Bunb Gecrionioro pa3MHOXKEHHUS: TIOYKOBAHUE, CLIOPYIISAIUS, (parMeHTalHsl, KITOHUPOBaHHE.

[TonoBoe pa3muHoxkenue. IlomoBble kieTku, WM ramersl. Meio3. Ctaguu Meinosa.
[ToBenenue xpomocom B Mero3e. Kpoccunrosep. bronornuecknii cmMbIc MeH03a U MTOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpimieBoe paszButve. l'ameroreHe3 y >kMBOTHBIX. IlojoBble Jkemne3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CriepmaroreHe3 u ooreHe3. CTpoeHHe MOJIOBBIX
KJIETOK.

OrmiotoTBOpEeHHE ¥ SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CITOCOOBI OILI0I0TBOPEHHUSI:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHW3MOB (OHTOreHe3). OMOpHUOJIOTHS — Hayka o
pa3BUTHUH OPraHU3MOB. Mopghozcenez — oona us enasnvix npobrem smobpuonocuu. Konyenyus
mopgpoecenos u mooeru mopgoeeneza. Ctaauum >MOpHOTeHE3a >KUBOTHBIX (Ha TpUMEpPE
nsarymkn). [po6nenue. Tunel apoOnenus. /Jemepmunuposannoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munet 6nacmyn. OcoOEHHOCTH APOOIEHUS MIIEKOMUTAIOIINX.
3apospiieBple JUCTKU (TacTpysiiust). 3akjajka OpPraHOB M TKaHEH W3 3apObIIIEBHIX
JUCTKOB. B3anMHOe BiMsSHME YacTeil pa3BUBAIOLIETOCS 3apojbllia (3MOpHUOHANBHAS
WHAYKOMS). 3aKkiajgka IJlaHa CTPOCHHsI JKMBOTHOTO KaK pe3ylbTaT HepapXUIeCKuX
B3aMMOJICHCTBUII TeHOB. BrusHue Ha >MOpPHOHANBHOE pa3BUTHE PA3IUYHBIX (PaKTOPOB
OKpY>KaloIleu Cpeibl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbIl nepuon. Ilpsimoe um Hempsmoe
pa3ButHe. Pa3Butne ¢ meramopo30M y OECHO3BOHOYHBIX M IO3BOHOUYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHUE NPSIMOTO U HEMPSMOI'O Pa3BUTHS, UX PACIIPOCTPAHEHUE B IPUPOJIE.
Tunsl pocra XUBOTHBIX. DaKTOpPbl PEryJSIUM POCTa >KUBOTHBIX W 4YenoBeka. Craguu
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OCTAMOPHOHAJIBHOTO Pa3BUTHS Y JKUBOTHBIX U 4enoBeka. Ilepuosibl oHTOreHe3a 4enoBeka.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE NTPOLIECCHI.

PasMHoxeHue u pa3Buthe pacteHuil. I'ameroput u cnopodpur. Meiio3 B KU3HEHHOM
nukie pactenwit. OOpazoBaHue crop B Tporecce Meio3a. ['ameroreHes y pacTeHUM.
OmnogoTBOpEHHE M PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OILUIONOTBOPEHHUE Y
LIBETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBl PETYISIIUN OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuuel u  cxemel: «BereraruBHoe  pa3MHOXeHHe», «Tumbl  Gecrnosoro
Pa3MHOXKEHUS», «Pa3MHOXEHHE  XJIAMHIOMOHAJBI, «Pa3MHOXEHHE  DBIUICHBDY,
«Pa3zmHOXeHUe TUapbDY, «Meio3y, «XpomocoMbly, «['ameTorenesy, «CTpoeHue sIMIeKIeTKH
u crnepmaTto3onsa», «OCHOBHBIE CTaJuU OHTOreHesa», «lIpsMoe M HempsiMoOe pa3BUTHEY,
«Pa3Butne Maiickoro xyka», «PaszButue capaHum», «PaszButue JArymkun», «/{BonHoe
OILIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHUi», «CTPOEHUE CEMSAH OJHOJOJBHBIX U JBYIOJIBHBIX
pacteHui», <OKW3HEHHBIM LHKJI MOPCKOW KamycTel», <OKHM3HEHHBIM LHKI MXay,
«GKM3HEHHBIN LHUKJ NAOPOTHUKAY, «KM3HEHHBIN LIUKII COCHBDY.

OOopynoBaHue:  CBETOBOM  MHUKPOCKON,  MHKpoIpemnaparbl  SHLEKIETOK U
CIIEPMAaTO30M10B, MOJEINb «LIMKI pa3BUTHA JATYILIKN.

JlabopaTtopnasi pab6ora «/3ydueHue CTpOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernaparax».

IIpakTnyeckas padora «BrlsgBieHNE IPU3HAKOB CXOJCTBA 3apOABIIIEH T03BOHOYHBIX
KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHe OPraHOB Pa3MHOXKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hctopus cTaHOBICHMS U Pa3BUTHs T'€HETUKH Kak Hayku. Pabotsl I'. Mennens, I'. ne
@puza, T. Moprana. Ponp oTedecTBEHHBIX Yy4€HBIX B pa3BuTHM reHetuku. Paborsr H. K.
Konwuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETHMYECKHE TIOHATHA M CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJJIENIbHBIE T€HBI, AJBTEPHATUBHBIE IMPHU3HAKH, JTOMHHAHTHBI W PELECCUBHBIA IpPU3HAK,
TrOMO3UI0Ta, TETEPO3UT0Ta, YUNCTAs JTUHMSL, THOPUBI, TeHOTHUI, (heHOoTUIl. OCHOBHBIE METO/IbI
TeHETUKH: THOPUIOIOTUYECKHH, IUTOIOTUYECKUI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemoncTpanuu

IToprpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsos, H. 1. Basunos, A.
H. benozepckuit, I'. JI. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeer-Pecockmuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKHNY, «CXeMBbl CKpEIIMBaHUS.

JlaGopaTopHas padora «/{po3o¢uia kak 00BEKT FreHETUUECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuBanue. [lepBeiii 3akoH MeHaenss — 3aKoH €IUHO00pasus
ruOpui0B nepBoro nokosnenus. [IpaBuno nomunupoBanus. Bropoii 3akoH Menzaens — 3akoH
pacuieryieHuss MNpU3HAKoB. lluTonornyeckue OCHOBBI MOHOTHOPHIHOTO CKpEIMBaHMUSL.
I'mnores3a 4uCTOTHI raMer.

AHanmusupyromee — ckpeumuBaHue. [IpoMeXyTOUHBI — XapakTep  HacleIOBaHMS.
Pacmennenne npu3HakoB pU HEMTOJIHOM JTOMUHUPOBAHUH.
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JluruOpugHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HaCJIeIOBaHUs MPU3HAKOB. [{uTomornyecke OCHOBBI AUTUOPUTHOTO CKPEIIBAHMUSL.

CueruienHoe HacnenoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHOE
HACJIEJA0BAHUE TIE€HOB, HAPYIICHHWE CLEIUICHUS MEXAY TIEeHaMH. XPOMOCOMHas TEOpHUs
HAaCJIEACTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIA MEXaHU3M ONPEEICHUs M0J1a. AYTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIi U reTeporaMeTHbIld MoJl. I'eHeTndeckas CTpyKTypa ITOJIOBBIX
xpoMocoM. HaciienoBanue npu3HaKkoB, CLETUICHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucreMa. [lnefoTponus — MHOXECTBEHHOE JACHCTBUE I'€Ha.
MHOXeCTBEHHBIN auienu3M. B3aumonelicTBue HeauleabHbIX I'eHOB. KOMILIEMEHTapHOCTD.
Onucras. [lonumepusi.

I'eHeTMYEeCKNIT KOHTPOJIb DPAa3BUTHs PACTEHUM, XUBOTHBIX M YEJIOBEKA, a TaKKe
(U3NONOTHYECKUX TIPOLIECCOB, TMOBEICHUS M KOTHUTHBHBIX (yHKImiA. ['eHeTmueckne
MEXaHU3Mbl CUMOHOTeHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3IUH — MAPA3UT» U «XO35IUH —
MUKpoOUOM». ['eHeTMdyeckue acmeKThl KOHTPOJS M HM3MEHEHHS HacleJICTBEHHOUN
nH(OPMAIUY B TIOKOJICHHUSIX KJIETOK H OPTaHU3MOB.

JdemMoHcTpanuu

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuubpl u cxembl: «llepBelii M BTOpoM 3akoHbl Mennaens», «TpeTuit 3akoH
Menpens», «AHanusupyrouiee ckpeuuBanue», «Henomnoe nomuHupoBanuey, «CuenaeHHoe
HacJIeJOBaHUE MPU3HAKOB Yy Apo3oduib», «l'eHeTuka mnosa», «Kapuorum uyenoBekay,
«Kapuotun  gpozodpuns»y, «Kapuotunm  nTunb»y, «MHOXKECTBEHHBIH  aJUICTU3M,
«B3aumoencTBre reHOBY.

O6opynoBaHue: MOJENb s JEMOHCTPAllMM 3aKOHOB €IMHO00pa3us THOpHUIOB
IIEPBOTO IIOKOJEHUS M PACIIEIUICHUs IPU3HAKOB, MOJENb JUIsl JEMOHCTpAlUM 3aKOHa
HE3aBHCHMOI'O HAacJIEJOBaHMs IPU3HAKOB, MOJEIb M JEMOHCTPALIMHA CLEIUIEHHOTO
HACJIeIOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIrpenapar: «/po3odunay.

IIpakTuyeckass padora «M3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y
TPO30(UITBI».

IIpakTnueckas padora «/3ydeHune pe3ynbTaTOB AUTHOPUIHOTO CKpEIIMBAHUS Y
IpO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpeisl npu ¢popmupoBaHuu (eHorumna. M3MeHunBOCTh
npu3HakoB. KauecTBeHHblE W KOJMYECTBEHHbIC MPU3HAKK. BHIBI HM3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MonudukanrionHas ”3MEeHYUBOCTh. Poiib cpepl B popmMupoBaHUN MOAUGUKALMOHHON
n3MenunBocTH. Hopma peakuuu npusHaka. Bapuanyionsslil psj 1 BapuannonHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHMBOCTH.

I'enoTunuueckass U3MeH4YNBOCTh. CBONCTBA T€HOTHIMYECKON H3MEHYMBOCTH. Buuapl
FeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHasi W3MEHYMBOCTh. Meio03 ¥ TOJOBOM  Tpolecc —  OCHOBA
KOMOMHATUBHOW HM3MEHYMBOCTH. Poib KOMOMHATHBHOW W3MEHUYMBOCTH B CO3JIaHUU
TeHETHYECKOro pa3HooOpas3us B Ipejiesiax 0JHOT0 BUJA.

MyTtannoHHasi U3MEHUMBOCTb. BUIIbI MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE M HMHIYLUPOBAHHbIE MYTallMU. S7epHble U LUTOIIA3MAaTUYECKUE MYTaI[UH.
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ComaTtuyeckue U 1moJioBble MyTaluu. [[puduHbl BO3HUKHOBEHUSI MyTalluid. MyTareHbl U ux
BJIMSIHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAalIMOHHOTO TIpo1ecca. 3aKOH FOMOJIOTHYECKUX
psanoB B HacienctBeHHo u3MeHuuBoctd (H.M. BaBunos). BuesaepHas u3MeHYHMBOCTH U
HACJICJCTBEHHOCTb.

Dnueenemurxa u dNUSEHOMUKA, PONb INUSEHEMUUECKUX (PAKMOPO8 8 HACIeO08aHUU U
UBMEHYUBOCNU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl 1 cxembl: «Buabpl M3MEeHUMBOCTHY», «Moau(pUKAIIMOHHAS W3MEHYHBOCTHY,
«KomOnHaTUBHAasE  M3MEHUYMBOCTHY, «Meio3», «OmiogorBopeHuey», «l eHeTHyeckue
3a0071€BaHUs YeIOBEeKay, «Bubl MmyTamuii.

OO6opynoBanue: >XUBbIE M repOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUH, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3JIMUHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTtopHas padora «lccrmemoBaHue 3aKOHOMEPHOCTEH MoOIU(PUKAIIMOHHOMN
U3MEHUYUBOCTH. [locTpoeHne BapuallmOHHOIO psijia U BapUallMOHHONW KPUBOI».

IIpakTnyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. 'eHeTHKa Ye/I0BEKA

Kapuorun yenoBeka. MexayHapoaHasi mporpaMma HMCCIEIOBaHHS T'€HOMa 4YelIOBEKa.

MGTOI[LI HU3YyUCHUA T'CHCTHUKHU YCJIOBCKA: FCHG&HOFH‘IGCKI/Iﬁ, 6HH3HCI.[OBHI>1,
HHTOFCHGTH‘IGCKHﬁ, HOHy.HSIIII/IOHHO-CT&THCTHHCCKHﬁ, MOJIGKYJIﬂpHO-FGHCTH‘IGCKHﬁ.
COBpeMeHHOG OIpeaAcCICHUC I'CHOTHIIA: IIOJIHOI'CHOMHOC€ CCKBCHHPOBAHUC,

TeHOTUIIMPOBaHME, B TOM uucie ¢ nomoulpto [11[P-ananuza. Haciaencreennsle 3a0o0aeBaHus
4yenoBeKka. ['eHHble M XpPOMOCOMHBIE OOJIE3HM ueloBeKa. boje3sHu ¢ HaciieacTBEHHOU
MIPeIPacroI0KEHHOCThI0. 3HAUEHNE METUIIMHCKON T€HETUKU B MIPEIOTBPALICHUH U JI€UEHUU
TeHeTUYECKUX  3a0ojieBaHUN  4esloBeKa. MeOUKO-TEHETUYECKOEe  KOHCYJIbTHPOBAHHUE.
CrBonoBele kieTku. [IoHATHE «T€HETUYECKOrO rpy3a». DTUYECKUE ACIIEKThI UCCIEN0BAHNN B
00J1IaCTH pelakTUPOBAHMsI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (pakTOpbl MOBBILIEHHONW YyBCTBUTEIBHOCTH UEIOBEKA K (PU3NUECKOMY U
XUMHUECKOMY 3arps3HEHHIO OKpYXKaroulel cpenpl. ['eHeTHueckas MpeapacroiokKeHHOCTh
YeJI0BEKA K MAaTOJIOTUSM.

JdemoHcTpanuu

Tabmuis! u cxembl: «KapuoTtun denoekay, «MeTobl U3yUEHUSI TEHETUKHU YEJIOBEKay,
«['enernueckure 3a00€BaHUS YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHue U aHAIU3 POAOCIOBHON.

Tema 15. Cenexkuusi opranu3mMoB

JloMecTukanus U CeNeKius. 3apoKAEHUE CEJCKIMU U AoMecTukaiuu. Yuenue H. WM.
BasunoBa o lleHTpax nNpoMCXOXKJIEHUS W MHOrooOpasusi KyJIbTYpHbIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHMM COPTOB PACTEHHMM M MOpOJ XKMBOTHBIX. COpT, Mopoza, MTaMM. 3aKOH
TOMOJIOTMYECKUX PSAAOB B HacleAcTBEHHOM n3meHunBocT H. M. BaBuiosa, ero 3HaueHue
JUTSI CEJIEKITMOHHOM PaOOTHI.

Metoael  cenekuMoOHHOW — pabotThl.  MckyccTBeHHbIi  0TOOp:  MaccoBbli U
WHAMBUYAIbHBIA. JTamnbl KOMOMHALIMOHHOM cenekuuu. VcnblTaHue npousBoAMTENed MO
notoMcTBy. OTOOp MO T'e€HOTHILy C TOMOIIbIO OIEHKH (PEHOTHIIA MOTOMCTBA U OTOOp MO
TEHOTHUITY ¢ ToMonIsto aHanuza JIHK.
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HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJEKIIMOHHOW pPalboThl. PamuanuoHHBIA U
XUMUYECKUA MyTareHe3 Kak HMCTOYHUK MyTalluid y KYJIbTYPHBIX (OpPM OpraHHU3MOB.
Vcnonp30oBaHne TEHOMHOTO pPENaKTUPOBaHHS W MeTonoB pekomOuHanTHeIX JHK s
MOJIyYEHUSI UCXOTHOT'O MaTepuaia Jiyisl CEJIeKIUH.

[Tonyyenne mnommmiIonaoB. BHyTrpuBmmoBas rulpuau3anus. biIHM3KOpPOICTBEHHOE
CKpeliuBanue, niv nHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Wik ayToOpuauHr. ['eTeposuc
u ero mnpuuuHbl. Mcnonb3oBanue rerepos3uca B cenekuuu. OTnanéHHas TUOpUIU3aIius.
[Ipeononenne OecrutoAwsl MEXKBUIOBBIX THOPUIOB. JlOCTHMXKEHHS CENEKIUU PACTEHUH U
KUBOTHBIX. «3€1EéHaAs peGoNOYULY.

CoxpaHeHHE M U3YYEHHUE FEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M MX TUKUX
poauuel JUIsi CO3/IaHHUST HOBBIX COPTOB W THOPHIOB CEIbCKOXO3SMCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpasienue eeHemuuecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U
NPOMBICIOBLIX HCUBOMHBIX 6 YEIAX VIYYULEHUS] CYUIeCmBYIoWuUx U CO30aHUsL HOBbIX NOPOO,
JUHULL U KPOCCOB, 8 MOM 4UUcle C NPUMEHEHUeM COBPEMEHHbIX Memoo08 HAYUHbIX
uccneoosanuil, nepedosvix uoell U NepcneKmMuBHbLX MexHoI02ULL.

JdemMoHcTpauuu

[Toptpetsr: H. . Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykssnenko, b.
JI. Actaypos, H. bopnoyr, /l. K. benses.

Tabmumber u  cxembl: «LleHTpBI TPOUCXOXKACHUS UM MHOT000paszus KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSJIOB B HACIEJICTBEHHOW HM3MEHUYMBOCTHY», «METObI
cenekuumy, «OTmanéanas rudpuausanus», «Myrareses».

JlabopaTtopHasi pabora «/3ydyeHne CcOpPTOB KyJNbTYPHBIX pACTEHUH U IOPOL
JOMAIITHUX JKHBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METOIOB CEJIEKIIUU PACTECHUI.

IpakTuyeckasi padora «[IpuBrBKa pacTeHUII.

Ikckypeust «OCHOBHBIE METOJIBI M IOCTHDKEHUS CEJICKIIUU PACTeHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epMy, COPTOUCTIHITATENFHBIN y4aCTOK, B TEIJIMUYHOE
XO03SIICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJ10rusl 1 CHHTEeTHYECKAsl OMOJIOT U

OOBeKTHI, HCTONb3yeMble B OMOTEXHOJOTUH, — KJIETOYHBIE U TKAaHEBBIE KYJIbTYPHI,
MHUKpPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpaJullMOHHAs OMOTEXHOJIOTHS: XJeOomedyeHue,
MOJTydeHUE KHUCJIOMOJIOYHBIX TMPOAYKTOB, BHUHOAENHWE. MHUKPOOMOIOTHYECKUN CHUHTE3.
OOBEKTHI MHUKPOOMOJIOTHUECKUX TexHoJorui. [Ipom3BoacTBO Oenka, aMHHOKHCIOT U
BHUTaMHUHOB.

Co3naHve TEXHOJOTMH M HWHCTPYMEHTOB LIEJICHANPaBICHHOTO W3MEHEHUS U
KOHCTPYMPOBAaHUSI TEHOMOB C TIIEIbI0 TIOJYYCHHUS] OPraHU3MOB W HMX KOMIIOHEHTOB,
coJiepKalIrX He BCTPEYAIONTUECS B MPUPOJIe OMOCUHTETHUECKHE TTYTH.

Knerounas unxxenepusi. MeToabl KyJIbTYphl KIETOK U TKAHEW PacTEHUN M KUBOTHBIX.
Kpuobanku. Comarndeckass THOpuaAU3aMs U coMaTH4Yeckuii amOprorenes. Mcnonas3oBanue
rarjaouJ0oB B CEJEKUHNU pacTeHui. [lonyuenue mMoHOKIOHANbHbIX anmumen. Hcnonv3osanue
MOHOKNIOHANbHBIX U NOJNUKIOHAIbHLIX — awmumenl 6  meoduyune.  VICKycCTBEHHOE
OIUIOAOTBOpEHUE. PEKOHCTpyKIMsS SHUEKJIETOK W KIOHHPOBAaHUE KUBOTHBIX. Meroa
TpaHCIIAHTAIIUM  SIACP  KIETOK. TexHonozuu  0300po6ieHus,  KYIbMUSUPOBAHUs U
MUKDOKTIOHATIbHO2O PA3MHONCEHUST CeNbCKOXO3AUCMBEHHBLX KVIbMYP.
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XpoMocoMHass W TeHHasg MHXeHepus. VICKyCCTBEHHBIH CHHTE3 TIeHa U
koHcTpyupoBanue pekoMmOuHaHTHeix JHK. Cosoanue mpanceennvix  opzanuzmos.
JlocTuKEHHUsT M MEPCHEKTUBbI XPOMOCOMHON M T€HHOM HWH)KEHEpPUHM. OKOJIOTMYECKUE U
STHYECKHUE MTPOOJIEMBI TEHHOW MH)KEHEPHUH.

Menununckue OuortexHojoruu. IloctreHomuas uudpoBas Memununa. [ILP-
AuarHocTrka. MeTaboJOMHBIA aHalN3, TEeHOLEHTPUUECKUI aHaIu3 MPOTEeOMa YeloBeKa s
OLIEHKH COCTOSIHUSI €ro 370poBbsi. Vcnonp30BaHuE CTBOJIOBBIX KJIETOK. TaprerHas tepamnus
paka. 3D-OuowmmxeHepusi i1 pa3pabOTKu (PYHIAMEHTATBHBIX OCHOB MEIUIIMHCKHX
TEXHOJIOTUH, CO3JaHUSl KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTUH TpEXMEPHOro
OuonpuHTUHIA U cKapOIANHTA I PELICHUs 3a1a4 IEPCOHATU3UPOBAHHON METULIMHBI.

Co3naHne BEKTOPHBIX BaKLUH C LI€JIbI0 00ecredyeHus] KOMOMHUPOBAHHOM 3aIlUThl OT
Bo30yauteneii OPBU, ycraHoBiieHHME MOJIEKYJSPHBIX MEXaHU3MOB (DYHKIIMOHHUPOBAHHUS
PHK-copepxaiux BUPYCOB, BBI3BIBAIOIIMX OCO0O OIMAacHblEe 3a00J€BaHUS 4EJIOBEKa U
KHUBOTHBIX.

JdeMoHcTpamun

Tabmuuper u  cxembl: «/cnonb30BaHWE€ MHUKPOOPIaHHW3MOB B IIPOMBILIUIEHHOM
Ipou3BOJICTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXKXEHEPUs».

JlaGopatopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IIpakTnueckas padora «IlosyueHrue MOJIOUHOKHCIBIX TPOAYKTOBY.

IKcKypenst «bUOTeXHONIOrHs — BayKHEHIIasi IPOU3BOJUTENIbHASL CHJIa COBPEMEHHOCTHU
(Ha GUOTEXHOJIOTUYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHe IBOJTIOIUOHHBIX MPEACTABIEHUN B OMOJIO0TUN

OpomonronHass teopust Y. [lapBuHa. Ilpennochuiku BO3HUKHOBEHHMS JapBUHHM3MA.
KusnHb u HayuHas gestenbHOCcTh Y. J[apBuHa.

JBuwkymue cuibl 3Boiouuu BuaoB mo Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTH
pPa3MHOXKEHHS OpPraHM3MOB, HAcCJIEJICTBEHHAs HM3MEHUYUMBOCTb, OOphOa 3a CyIIECTBOBAHHUE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunteTndeckoir Tteopun osBoitoruu (CTD). HeilttpansHas Teopus
sBosonid. CoBpeMEHHasi 3BOJIOLMOHHAsA OMOIOrHs. 3HaYeHHE HBOJIIOLIMOHHOW TEOpUM B
(hOpMHPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

JdemoncTpanuu

[Hoptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Krosse, Y.
Hapsun, C. C. Yersepuxos, 1. U. llImansraysen, k. Xonaein, /. K. benses.

Tabmuis! u cxembl: «Cuctema xuBoit npupozs! (o K. Jlunnero)», «JlectHuna KuBbix
cymectB (rmo Jlamapky)», «MexaHuzM (GOPMHPOBAHUS TNPHUCIIOCOONEHUH y pacTeHHd u
®KUBOTHBIX (110 Jlamapky)», «Kaprta-cxema mapuipyra nyremectsus Y. Jlapsunay, «Haxoaku
Y. JlapBuna», «dopmbl 60psOBI 3a cymecTBoBaHueY, «Ilopoasl romyoeity», «MHoroodpaszme
KyIbTYpHBIX (opM KamycTbl», «[lopoabl nomamiHuUX XUBOTHBIX», «Cxema oOpa3oBaHUs
HOBbIX BuAOB (mo Y. [lapBuHy)», «CxeMa COOTHOLIEHHUS [BWXKYIIUX CHUJI HBOJIIOLUNY,
«OCHOBHBIE ITOJIO)KEHNSI CHHTETUYECKON TEOPUH 3BOIOLIUI.

Tema 2. MUKpPO3BOJIIOLUSA U €€ pPe3y/IbTaThl
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[Tomynsmust kak seMeHTapHasi equHuIa 3Boitonui. CoBpeMeHHbIE METOJbI OLICHKU
TEeHETUYECKOT0 Pa3HOOOpasusi U CTPYKTYphl nomysisiiuid. Mi3smeHeHune renodonia nonyssiuu
KaK 3JIEMEHTApHOE IBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH reHeTu4eckoro paBHoBecus Jx. Xapau,
B. BaiinGepra.

DOnemeHTapHble (DAKTOPHI (IBHUKYIIUE CHUJIBI) 3BOJIOUMU. MYTAIIMOHHBIM IpoLecc.
Komb6unaruBHast usmeHunBocTh. [pelid reHoB — ciydaiiHble HEeHanpaBiICHHbIE M3MEHEHUS
4acTOT ajuiesield B monmynsiusix. DPdekt ocHoBarens. Dghgexm OYmuliouH020 20PIAbIUKA.
CHuoiceHue eenemuuecko2o pasHoobpasus: npuyunsl u cieocmeus. Ilposenenue s¢hgpexma
Opetigha 2enos 6 Oonbwux u manelx nonyrayusx. Murparuu. M3omsmus momyssinii:
reorpaduyeckas (IpoCcTpaHCTBEHHAs ), OMoIorudecKas (penpoayKTUBHAS).

EctectBenHblii 0TOOp — HampaBisoomuil (akTop 3Boionud. POPMBI €CTECTBEHHOTO
oT0opa: ABMKYIINHA, CTAOMIN3UPYIOIINNA, pa3pbIBalOni (Iu3pynTuBHbIii). [lomoBoi oToO0D.
Bo3HMKHOBEHME U 3BOJIIOLUS COLUATIBLHOTO [TOBEACHUS JKUBOTHBIX.

[IprcnocoOaeHHOCT, OpPraHU3MOB KakK pe3ylbTaT MUKPOAIBOIIOUWU. BO3HHKHOBEHUE
npucnocoOiaeHuit 'y  opraHu3moB. Apomopdo3bl U uaumoazantanuu. [Ipumepsr
MPUCTIOCOOTICHUH Y OpraHu3MOB: Mopdonornyeckue, (GpU3NOIOTHYecKre, OMOXUMHUYECKHE,
noBefeHUecKue. OTHOCUTETHHOCTH MMPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpyktypa. BumoobpasoBanue kak pe3yabTaT MUKPOIBOIIOIUH.
W3onsmus — ximroueBoit daktop BupooOpasoBanus. [lytu u crmocoOwl BHaI00Opa3oBaHMUS:
ajionatpudeckoe (reorpaduyeckoe), CHUMIATpUYECKOe (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonan3zauust, rudbpuansans). JyMTenbHOCTh BOIIOIUOHHBIX TPOLECCOB.

Mexanuzmbl (HopMUPOBaHUS OMOIOTUYECKOTO Pa3HO00Opasusl.

Ponp 3BOMOIIMOHHON OHMojorMM B pa3paboTKe HAyYHBIX METO/J0B COXpaHEHUs
O6uropa3zHooOpa3zusi. MUKPOIBOIIONUS U KOIBOJIIOLMS Mapa3uTOB U UX X035€B. MeXxaHU3MBbI
(hopMUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEl.

JdemoncTpauuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmumpel u cxembl: «MyTalnoHHasE U3MEHYMBOCTHY», «llomymnsiuoHHas cTpykTypa
BHa», «Cxema TposiBJIeHUs 3akoHa Xapau—BaitnOepray, «JIBHKyIIHe CHIIBI SBOJIOLUN,
«DQKOoNOTHYECKasi M3OJAIUS TOMyNALUA ceBaHCKoU (openny, «['eorpadudeckas U30IAIUSL
JTUCTBEHHUIIBI CHOMPCKONM W  JIMCTBEHHUIBI Jaypckoiy», «llomymsiuoHHBIE BOJHBI
YUCJIEHHOCTH XUIIHUKOB M XepTB», «Cxema JeHCTBUS €CTECTBEHHOIo O0TOOpa», «POopMbl
00prOBI 3a cyiiecTBOBaHUEY», «MHAyCTpuanbHBI MenaHu3sM», <«KHUBBIE HCKOMAeMbIe»,
«ITokpoBHUTENBCTBEHHAs! OKpacka >KMBOTHBIX», «[Ipemgynpexnatonias okpacka >XKMBOTHBIX»,
«DU3noNOrNUYecKue azlanTanumny, «[TpucnocobaeHHOCTD OpraHU3MOB u eé
OTHOCUTENBHOCTHY, «Kputepun Buna», «Bunbl-nBoHUKN», «CTpYKTypa BHAA B MPUPOJIEY,
«CmocoOb1  BumooOpa3oBanusi», «l'eorpadpuueckoe BuA00Opa3zoBaHWE TPEX  BUIOB
JaHBIIICH», «DKOIOTUYECKOe BU000pa3oBaHNe BHIOB CUHUI, «[loMUTIIONIBI pacTeHUI,
«KamycTHO-peneuHbIi THOPHIY.

Ob6opynoBanue: repbapuy pacTeHUM, KOJIJIEKIIMU HACEKOMBIX, Uydesa MTHIL U 3Bepeil ¢
MpUMepaMu Pa3InYHBIX MPUCTIOCOOIEHUH, yyyesa NTUL U 3Bepel pa3HbIX BUIOB, repbdapuu
pacTeHui OJIM3KHX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlaGopaTopHas pabora «BpIsiBIIeHHE H3MEHYUBOCTH y 0COOEH OJTHOTO BUAAY.

JlabopaTtopnasi padora «lIpucrnocoOneHnuss OpPraHU3MOB W HMX OTHOCHUTEIIbHAsS
11eTIECO00Pa3HOCTH Y.
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JlabopaTopHas padora «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoJIIoIHs U €€ pe3yJibTaThbl

Metoapl u3ydeHus MakposBositouMu. IlameoHTonoruueckue MeTOAbBl U3YUYEHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.

buoreorpaduyeckue metonsl uzydeHus sBoiouuu. CpaBHeHue ¢iopsl U (dayHbl
MaTEpUKOB U OCTPoBOB. buoreorpaduyeckue obnactu 3emian. Buab-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(HOIOTHYECKUE  METOABl  HM3YYEHUS
9BOJIIOLIMU. [ 'eHeTHUeCcKre MEXaHNU3MbI 3BOJIIOIIMM OHTOT€HE3a U MOSBICHMSI ABOJIIOLIMOHHBIX
HOBLIECTB. ['OMOJIOrMYHbIE U aHAJOTMYHbIE OpraHbl. PylMMeHTapHbBIE OpraHbl U aTaBU3MBI.
MonekynsipHO-TeHETUUECKHE, OHOXMMHYECKHME W MaTeMaTHUYeCKUe METOJbl H3y4YeHHS
sBosonu. ['omonoruynbie reHbl. CoBpeMEHHBIE METOMbI MOCTPOEHUs! (PUIOTeHETUYECKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTaIH U IBOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBWia) SBOMIOUUH. [lpunyun cmeusvl  QYHKYULL.
HeoOpatumocTs 3Bomtonnu. AnantuBHas paguaius. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIUH.

JdemMoHcTpauuu

[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmumpt u  cxembl: «DUIOTEHETHUECKUH PO JIOMIATN», «APXEONTEPHUKC,
«3Bepo3yoObie smepbl», «Creronedans», «Punnopute», «CeMeHHBbIE ManoOpPOTHUKNY,
«buoreorpaduueckre 30HB 3emimy», «/pelip kKoHTHHEHTOBY», «PemukThl», «HawambHble
CTaAMM HMOPHUOHATIBHOTO PAa3BUTHS TO3BOHOYHBIX JKMBOTHBIX», «['OMOJOTMYHBIE U
aHAJIOTUYHBIE OpraHbDy, «PyauMeHTb», «ATaBU3MBIY, «XpPOMOCOMHBIE HAOOPHI YEIOBEKA U
mumMnan3ey, «I 1aBHbIe HanpaBiIeHHs SBOTIOIUNY, «OO0IIH1e 3aKOHOMEPHOCTH IBOIOIIUN.

O6opynoBanue: KOJJIEKIUH, TepOapuu, MYJISDKA UCKOMAEMBIX OCTaTKOB OPraHU3MOB,
MYJISDKH TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKITUH
HaCEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE JKM3HH HA 3emJie

HayuHble rumoTe3bl MpoOMCXOXACHUS >KU3HM Ha 3emiie. AOMOreHe3 M NaHCHepMUs.
JloHayuHble MPEACTABIECHUS O 3apOXKACHUM KU3HU (KpealMoHu3M). ['umnore3a mocTosHHOTO
caM03apoXKJeHUs XH3HU U e€ ompoBepxkeHue onbvitamu @. Pemu, JI. Cnannannanu, JI.
[Tactepa. [IporcxoxaeHue KU3HU U acTPOOUOIIOTHSL.

OcHoBHblE 3Tanbl HeopraHuyeckoil »sBomonuu. Ilnanerapnas (reosoruyeckas)
sBONIIOLIMSL. XMMHYECKass SBOMIONMS. AOHWOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB U3
Heopranndeckux. OneiT C. Munnepa u I'. FOpu. O6pazoBanue noJmmMepoB U3 MOHOMEPOB.
KoanepBarnas runore3a A. M. Omapuna, runote3a nepBuyHoro OynboHa J[x. XonmeiiHa,
reHetudeckas rumnote3a [. Mémnepa. Pubo3umer (T. Yek) m rumoreza «vupa PHK» V.
I'unbepra. ®opmupoBaHue MeMOpPaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hctopus 3emnu u Mmetonsl €€ usydeHus. Vckonaemple OpraHMUYECKHE OCTATKH.
I'eoxpononorust u e€ Metonsl. OTHOCHTENbHAasE U AOCONIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHonoruyeckas 1mKasna: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

Hauanenabie »Tambl opranmyeckol sBoonuu. l[losiBieHHe W 3BOMIONMS TMEPBBIX
KJIETOK. OBOJIOIUSA MeTabonu3Ma. Bo3HHMKHOBeHHME NepBBIX 3KocucTeM. COBpeMEHHBIE
MHUKpPOOHBIE OMOIUIEHKM KaK aHajor NepBbIXx Ha 3emie coolmiectB. CTPOMAaTOIMTEI.
[IpokapuoTHI U 3yKapHOTHI.
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[Tpoucxoxaenue 3ykapuoT (cuMOnoreHes). DBONIOLMOHHOE IPOUCX0XKICHUE BUPYCOB.
IIponcxoxaeHue MHOTOKJIETOYHBIX OpPraHU3MOB. DBO3HHMKHOBEHHE OCHOBHBIX TPYII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl BOJIOLUH BBICIIUX pacTeHU. OCHOBHBIE apoMOp(}O3bl paCTEHUH.
Beixon pacrenuit Ha cymy. IlosiBieHHMe CHOpPOBBIX PACTEHHMH M 3aBOCBAHHE WUMH CYIIU.
Cemennble pacteHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tanbl BOJIIOLUHU KUBOTHOrO MHupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — TOSBJICHHE COBPEMEHHBIX THIIOB. llepBbie
XOpJoBbI€ KHUBOTHBIE. JKU3HBb B BoJe. DBoOLUS T03BOHOYHBIX. [Ipoucxoxaenue ampuouit
u pentwinil. [Ipoucxoxnenue miuexkonuraromux 1 ntull. [punnun kmoueBoro apomopdosa.
OcBoeHne 6ecri03BOHOYHBIMU U TT03BOHOYHBIMH KMBOTHBIMU CYILH.

Pa3BuTtne xu3HM Ha 3emiie MO 3paM U INEpUOoAaM: apXxei, MpOoTepo30H, Maueo30M,
Me30301, KaitHo30¥l. OOmias XapakTepUCTUKa KIUMaTa M Te0JIOTHYECKUX IPOIECCOB.
[losiBneHre W pacuBeT XapaKTepHbIX OpPraHU3MOB. YTIJeoOpa3oBaHHE: €ro YCIOBHUS U
BJIMSIHME Ha ra30BbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHHSI — SKOJIOIMUECKUE KPU3UCHI Npouuioro. IpuuuHsl u cieacTsus
MaccOBBIX BoIMUpaHUil. COBpeMEHHBIN 3KOJIOTMYECKH KPU3HUC, ero ocodeHHocTH. [Ipodbaema
COXpaHeHMs OMopa3HooOpasus Ha 3emie.

CoBpemeHHass cucremMa opraHumdeckoro wmwupa. [lpuHuMnsel  Kiaccupukanuu
opranu3mMoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. ITactep, . . Meunukos, A. U. OnapuH,
JIx. Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombita ®. Pemm», «Cxema omwita JI. Tlactepa mo
W3YYEHHUIO CaMO3apoxkaeHus xkusHu», «Cxema ombita C. Mwuiepa, I'. FOpu», «Otambl
HEOPraHWYEeCKON HBooLun», «l'eoxpoHonornueckas Imkana», «HauanbHble 3Tamnbl
OopraHudeckoil sBomonun», «Cxema o0O0pa3oBaHUS dSYKapuOT NYTEM CHUMOMOTEHE3a»,
«Cucrema xuBOM Tpupoasl», «CTpoeHue BHUpyca», «Apomop]o3bl  pacTeHUI»,
«Punrnopute», «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOYHBIE BOAOPOCIN», «MXuy,
«[TarmopoTHuKN», «l'0NOCEMEHHBIE pacTeHUs», «OpraHbl LBETKOBBIX pacTeHui», «Cxema
pa3sBUTHS ~ JKUBOTHOTO  MHpPa»,  «ApoMOp(}o3bl  KUBOTHBIXY, «IIpocreiimue»,
«Kumeunononoctusien, «Ilmockue yepBu», «HUienucronorue», «PuiOb», «3€MHOBOJHBIEY,
«IIpecMmbikaromuecs», «lItuupy, «Mnekonuratomuey, «Pa3BuTue )KU3HU B ApXEHUCKON 3pey,
«Pa3BuTHe KU3HM B IPOTEPO3OMCKOU dpey», «Pa3BUTHE XU3HHU B IAJICO30MCKOH dpey,
«Pa3BuTHEe JKM3HU B ME3030MCKOU dpe», «Pa3BuUTHE XKU3HM B KaWHO30MCKOU 3pey,
«CoBpeMEHHAas CHCTEMA OPTaHUYECKOTO MUPA».

O6opynoBanue: repOapuu pacTeHUN Pa3TUYHBIX OT/ACNIOB, KOJJICKIIMH HACEKOMBIX,
BJIQ)KHBIE ITPENApaThl )KUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUIEKIIUM UITIOKOYKUX, CKEJIEThI
MI0O3BOHOYHBIX XKMBOTHBIX, Yydesla NTHUI[ U 3BEpeH, KOJUIEKIIMH OKaMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEMbIX, MYJISKA OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnas nadoparopnasi pabora «MojaenupoBanue onbiToB Musuiepa—tOpu no
M3YyYEHHUIO Aa0MOTe€HHOT0 CHHTE3a OpPraHUYEeCKUX COeIMHEHHI B IEPBUYHOM aTMochepe.

JlabopaTopHasi padora «/I3yuyeHue M OmnMCaHHWE MCKOMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOBY.
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IIpakTuyeckasi padora «l3ydyeHue OCOOCHHOCTEH CTPOCHHMS PACTCHUN pa3HBIX
OTJZIETIOBY.

IIpakTuuyeckass padora «V3yuyeHHne OCOOCHHOCTEH CTPOCHHMS TO3BOHOYHBIX
KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPOINOreHe3

Paspnensl u 3agaun antponosiornv. MeToasl aHTPONOJIOTUH.

CraHOBJIEHHE NPEJCTABIEHUN O IIPOUCXOXKICHUH YeJIOBeKa. Penurno3nslie BO33peHusl.
CoBpeMEHHbIE HAYUHbBIE TEOPUH.

CxoncTBo desoBeKa C JKMBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEJIOBEKa.
CBuzeTenbCcTBa CXOJCTBA 4YEJIOBEKA C JKUBOTHBIMH: CPaBHUTEIBHO-MOp(dOIOrHuecKue,
AMOpHUoNIOTUYECKUE, (HU3HOIOr0-OMOXUMHUYECKHe, MoBeAeHUYecKrne. OTIM4Yus 4eloBeKa OT
KUBOTHBIX. [IpsSMOXOKIE€HME M KOMIUIEKC CBSA3aHHBIX C HHMM IIPU3HAKoB. Pa3Burtue
TOJIOBHOTO MO3ra M BTOPON CUTHAJIBHON CUCTEMBI.

JBwxkymme cuibl  ((hakTopbl) aHTpOINOreHe3a: OHOJOTMYECKHE, COLMATbHBIC.
CooTHolIeHrne OMOJIOTMYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbIE ~ CTaguu  aHTponoreHesa. PaHHue  4YenoBEKOOOpa3HblE  0OE3bSHbI
(TIPOKOHCYIBI) U PaHHUE TIOHTUIBI — OOIIME MPEIKH YeTOBEKOOOPa3HbIX 00€3bsSH U JIIOJEH.
ABCTpaJONUTEKH — JIBYHOTHE NIpenKu rojed. YemoBeKk yMmelbld, MepBble HM3TOTOBJICHUS
opynuil Tpyna. YenoBek MpsSMOXOIALINI W TMEpBBIA BBIXOI JIOACH 3a mpeaensl AdpHku.
UYenoek reinens0eprckuii — oOIIMI TPEeNOK HEAaHIEPTATbCKOTO YEJIOBEKAa W YeJIOBEKa
pasymHoro. YeinoBek HeaHAEPTAIbCKUMN Kak BHUJ JIIOJEH XOJOJHOrO Kiumara. YemoBek
pPa3yMHBIi COBPEMEHHOIO THIA, JIEHUCOBCKMN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneorenerrka u najaeoreHOMHUKa.

DBOJIOIUS COBPEMEHHOTO 4esloBeKa. EcTecTBEeHHBIN OTOOP B MOMYJISALUSAX YEIOBEKa.
MyTtannoHHsli npouecc 1 noaumopdusm. [lonynsuoHHbIe BOJIHBI, Ipei] reHoB, MUrpanus
1«3 (deKT ocHOBaTEN S » B MOMYJSAIUIX COBPEMEHHOTO YeTIOBEKa.

Yenoseueckue packl. [lonstre o pace. bonbie packl: eBponeouHas (eBpasuiickas),
aBCTpaJIO-HErpouHas (SKBATOpUANIbHAS), MOHTOJIOUHAS (a3MaTCKO-aMepuKaHckas). Bpems
U TyTH pPAacCelICHWs 4YeJIOBeKa IO IulaHeTe. EIMHCTBO denoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh  pacu3ma. [IpucmocoOneHHOCT, dYenoBeKa K PasHbIM — yCIOBHUSIM
OKpy>Katomie cpenbl. BiusHue reorpadudeckoil cpeasl U apeiida reHoB Ha MOpPGOIOTHIO U
(U3MOIIOTHIO YeT0BEeKa.

MexaucuunianHapabie  METOAbl B (U3MYECKON (OMOJOTHYECKOW) aHTPOIOJIOTHH.
OBOJNIOIMOHHAs ~ aHTPOIOJIOTHS M MAJCOAHTPOIOJIOTHS  YEJIOBEYECKUX IOy,
buoconmaneHble  HWCClIENOBaHUsA  HPUPOABI  4ernoBeKka. lccienoBaHnue  KO3BOJIIOLUHU
OMOJIOTrMYECKOT0 U COLUMAIBHOIO B YETIOBEKE.

JdemMoHcTpauuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuier U cxembl: «MeTONBI aHTPOMONIOTUNY», «[ OMOBHOW MO3r 4YelOBEKay,
«YenoBexooOpa3Hble 00€3bsHBDY, «CKeNeT yeloBeKa U CKeNleT IuMIaH3e», «PylIuMeHThl U
aTaBU3MBD», «/IBWXKyIIuMEe CHIIBI AHTPOIIOTEHE3a», «OBOJIOLIHUOHHOE JIPEBO YEIIOBEKa»,
«ABcTpasionutek», «YemoBek ymenblil»y, «YHenoBek NOpsSIMOXOAAMIMIY, «JleHUCOBCKUIA
yenosek» «Heanaepranbub», «KpomanboHib», «lIpenku yenoBeka», «ITambl 3BOJTIOLHUU
YeJoBeKay, «Packl uemoBekay.
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OOopynoBaHue: MyJISKM OKAMEHEJIOCTEH, NpPeIMETOB MaTepHalbHONW KYIbTYpHI
MPEAKOB YejoBeKa, penpoaykuuu (dotorpaduu) KapTUH C MHDOIOTHYSCKUMH |
OUOJIEHCKUMH CIOKETaMHU TPOUCXOKICHHUS 4YeloBeKa, (oTorpapuu HAXOMOK HMCKOMAeMbIX
OCTaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJEIb uepena 4YeloBeKa M Yepena IIMMIIaH3e,
MO/IeJIb KUCTH YeJIOBeKa U KUCTH LIMMIIaH3€, MOJEIIH TOpca IPEIKOB YEI0BEKa.

JlabopaTopHasi padora «/3yuyeHne OCOOEHHOCTEH CTPOCHHUsS CKeJieTa YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOXKACHUEM).

IIpakTnueckas padora «/3yuyeHue 3K0JOrNYECKUX aJalTallUN YETOBEKAY.

Tema 6. DJkojiorusi — Hayka O B3aHMOOTHOUIEHHSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BuTHE dKojoruu B Tpynax A. ['ymGonpara, K. ®@. Pynawse, H. A.
CesepuioBa, 3. I'ekkens, A. Tenciu, B. H. Cykauésa. Pa3gensr u 3agaun sxonoruu. CBsizb
9KOJIOTMHU C APYTUMHU HayKaMH.

Mertoapb! 3konoruu. [loneBbie HabMOACHNA. DKCIIEPUMEHTHI B 3KOJIOTMU: IPUPOAHbIE U
nabopaTopHble. MojenupoBaHue B 3KOJOTMM. MOHUTOPUHI OKpPY)KalOLIeH Cpelbl:
JIOKaJIbHBIN, PETUOHAIBHBIN U TI00aIbHBIN.

3HaueHue SKOJIOTMYECKUX 3HAHUM Ui 4eIoBeKa. DKOJOTHYeCKOe MUPOBO33PEHUE KaK
OCHOBa CBsA3el dyenoBeuecTBa ¢ Npupoaoil. PopMUPOBaHHE HKOJOTMYECKON KYIbTYyphl U
HKOJIOTUYECKOM rPaMOTHOCTH HACEJIEHUS.

JdemMoHcTpauuu

[Moptpetsr: A. I'ym6omnsar, K. @. Pynse, H. A. CeBeprios, 3. ['ekkens, A. Tencnu, B.
H. Cykaués.

Tabmuuet u  cxembl: «Pasznmensl skomorum», «Meroasl 3kojorum», «Cxema
MOHUTOPHHIA OKPYXKAOIIEH CPEABD.

JlabopaTopnas padora «/3ydeHne MEeT0/10B IKOJIOTUYECKUX UCCIEI0BAaHUII.

Tema 7. Opranusmsl u cpea o0UTAHUSA

Okonorndyeckue (GakTopbl M 3aKOHOMEpHOCTHM ux jedctBus. Kiaccudukanus
9KOJIOTMUECKUX  (akTOpoB: abuoTHYeCcKue, OMOTHYECKHEe, aHTpororeHHele. OoOuue
3aKOHOMEPHOCTH JIeUCTBUS dKojIornueckux (akropos. [Ipasmio munumyma (K. llnpenrens,
10. JIn6ux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qaxrtoppl. CBeT Kak sKkosorndyeckuil ¢akrop. J[leiictBue paszHbIX
Y4acCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHU3Mbl. ODKOJIOIMYECKHWE TpYNIbl PacTeHUd u
YKUBOTHBIX 10 OTHOIIEHUIO K cBeTYy. CUTHalbHas poJib cBeTa. GOTONEPUOAN3M.

Temneparypa kak skosornuyeckuil (akrop. JleficTBue TemmepaTypbl Ha OpraHM3MBbI.
[loiiknaoTEPMHBIE W TOMOWOTEPMHBIE OPraHU3MBL. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHHU3MBI.

BnaxsocTs kak skosnornyeckuit axrop. Ilpucnocobienus pacteHuil K NoAepKaHUIO
BojHOro Oananca. Kinaccudukanus pacteHuil mo oTHomeHHto K Boje. IlpucnocoGnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUSI OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3/YIIHAsl, IOYBEHHAs, TTyOUHHAas
MO/INOYBEHHAsI, BHYTpUOPraHu3MeHHas. DU3NKO-XUMUUECKHE 0COOEHHOCTH cpejl OOUTaHUs
opranu3MoB. [Ipucnoco01eHns opraHu3MoB K KU3HHU B pa3HbIX cpeaax.

buonoruueckue putmsl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOJUYHBIE
putMbL. [Iprcnoco6ieHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHUI JKHU3HU.
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XKuznennslie popmbl opranuzMoB. [loustue o xuzneHHoi Gopme. KuzneHHbie HOpPMbI
pacTeHMii: epeBbsi, KYCTAPHUKU, KYCTAPHUYKU, MHOTOJIETHHE TPaBbl, OAHOJETHHUE TPABHI.
XKuznennsie (GOpMBI KUBOTHBIX: THAPOOUOHTHI, T€OOHMOHTHI, a’pOOHMOHTHL. OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buotnueckue ¢akroppl. Buabpl OHOTHYECKHMX B3aUMOJEHCTBUMN: KOHKYPEHLIHUS,
XHUIIHAYECTBO, CcUMOMO3 U ero Qopmel. [lapasutusm, Koomepauus, MyTyalu3M,
KOMMEHCAIU3M (KBapTHPAHTCTBO, HaxyieOHW4YecTBO). Herpoduueckne B3aumoaecTBus
(Tommmueckue, (opuueckue, padbpudeckue). 3HaYCHHE OMOTUYECKUX B3aUMOJCHCTBUIN IS
CYLIECTBOBAHMSI OPraHU3MOB B cpejie o0uTanus. [IpHHIMI KOHKYPEHTHOTO UCKIIOYECHHUS.

JdemoHcTpauuu

Tabmumpt  u cxembl:  «OKkosnoruueckue  Qaktopel», «CBETOBOM  CHEKTpY,
«IKOJOTUYECKUE TPYIMIbl JKUBOTHBIX IO OTHOUIEHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIEY, «XOJOJIHOKPOBHBIE KHBOTHBIC», «DU3MOIOTUUECKUE alallTallui >KUBOTHBIXY,
«Cpenpl  obutanuss opraHusmoB», «buonornueckue purmb», <«KusHeHHBIE (OPMBI
pactenuii», «OKuzHeHHble (OPMBI KUBOTHBIX», «IKOCUCTEMA IIMPOKOJIUCTBEHHOTO JIECAy,
«JkocucreMa xBoWHOTO Jeca», «llemu mnuranus», «XumHuyectBo», «llapazutuzm»,
«Konkypenius», «Cumonosy, «KommeHncamuzm».

O6opynoBanue: repbapuul pacTeHUN M KUBOTHBIX, MPHUCIIOCOOIEHHBIX K BIUSHHUIO
pPa3IMYHBIX OKOJIOTMYECKUX (aKTOpoB, repOapuu CBETONIOOUBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHUM, CBETOIIOONBEIC, TEHEIIOOMBBIC U TEHEBBIHOCIHBBIE KOMHATHBIC
pacteHusi, repbapuM M KOJUICKIUH TETUIONIOOMBBIX, 3UMOCTOHKHUX, MOPO30yCTOWYHBBIX
pacTeHuii, 4ydena NOTHUI[ M 3Bepeil, repOapuu pacTeHU, OTHOCSIIMXCS K THUrpoduram,
kcepodutam, Me3oduTaM, KOMHATHBIE PACTEHMsI JAHHBIX TPYIN, KOJJIEKIMU KHUBOTHBIX,
OOUTAIOUINX B pa3HbIX Cpellax, repOapuy U KOJUIEKIIMHA PACTEHUN U KUBOTHBIX, 00J1a/1at01INX
yepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBUW U3HHU, Trepbdapuu u
KOJUIEKIIMM PACTEHUN W KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX,
YUYaCTBYIOIIMX B PA3IUYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTtopHasi padora «BbisiBICHHE NPUCTIOCOOJICHUM OPraHU3MOB K BIUSHUIO
CBETa».

JlabopaTopHnasi pa6ora «BbIsSBICHHE MTPHUCIOCOOJICHUI OpPraHU3MOB K BIIHUSHUIO
TEMIIEPaTypbI».

JlaGopaTopHasi pa6ora «AHAaTOMHUYECKHE OCOOEHHOCTH PACTEHUN M3 Pa3HBIX MECT
oOUTaHU.

Tema 8. Jkoj10rusi BUAOB M NOMYJIANMI

DKOJOTUYECKHE XapaKTepUCTUKH Tonymsuuu. [lomynsmus kak Ouonorudeckas
cuctemMa. Poib HEOAHOPOMHOCTH cpefbl, Pu3nUecKux 0aphbepoB M OCOOEHHOCTEH OHMOIOTUN
BUJIOB B (JOPMUPOBAHUHU NPOCTPAHCTBEHHON CTPYKTYpHI Monyisiiuii. OCHOBHBIE NTOKA3aTeIu
MONYJISALMKA: YUCIEHHOCTh, TUIOTHOCTh, BO3pacTHash M IOJIOBas CTPYKTYypa, POKIAEMOCTD,
MPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPAIUSI.

DKojorudeckasi CTpykrypa nomnyiasuuu. OleHKa YUCIeHHOCTH nonyasuuu. JluHamuka
nonysinuu U e€ perymsnus. buoTudeckuil moreHuman nonyasuud. MojaearpoBaHUe
JUHAMUKH momyisinuu. KpuBble pocTa YHCIEHHOCTH monyiasuuu. KpuBbie BbIKUBaHMUSL.
Perynsmusi 4ucCleHHOCTH TOMYNSALUNA: poJib (PAaKTOPOB, 3aBHUCSIIMX U HE 3aBUCSIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHE cTpateruu BuAoB (I- u K-ctparerun).
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[Tonstne 00 sKojorMUYecKOW HHIIE BUaa. MecrooOuTaHue. MHOromMepHas MOJEIb
skosiorndeckoi Humm [x. M. XatunHcona. Pazmepsl skosiornyeckoit Huu. [loreHnuansuas
Y peain30BaHHas HUIIIU.

Bun kak cucrema nonynsuui. Apeaisl BUIOB. Buabl U UX JKM3HEHHBIE CTPATErHH.
DKOJIOTHYECKHE YKBUBAJICHTEL.

3aKOHOMEPHOCTH TOBEJACHUSI M MUIpAIlMi KUBOTHBIX. DBHOJOrMYECKHE WHBA3UU
YYy>KE€pPOJIHBIX BUIOB.

JdemMoHcTpanuu
[Toptpert: Ix. . XaT4uHCOH.
Tabmumpl U CXEMbL: «OKOJIOTUYECKUE  XApaKTEPUCTUKU  TOMYJSIUN»,

«[IpocTpaHcTBeHHast CTPYKTypa MNOmyisinuu», «Bo3pacTHble nHpaMuabl MHOMYISLUANY,
«CKOpOCTh 3acelieHHUs] TOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMamu», «Mojaenb
skoJiornyeckoid Huimu Jx. M. XaTunHcoHay.

Ob6opynoBanue: repOapun pacTeHUN, KOJJICKIIUHU KUBOTHBIX.

JlabopaTopnas padora «[IpucrnocoOieHus ceMsSH PaCTEHHI K pACCEICHUION.

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHe CHCTEMbI.

CooOmiectBa opranu3MoB. buoreHos3 u ero ctpykrypa. CBA3u MeXAy OpraHu3Mamu B
OHOLIEHO3E.

DOkocuctema kak oTkpbitasg cuctema (A. k. Tencnu). DyHKIMOHaJIbHBIE OIOKHU
OpPraHU3MOB B KOCHCTEME: MPOYICHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckne ypoBHH.
Tpoduueckue nenu u cetu. Adbnotuueckue 010ku d3kocucteM. [10uBbI U MBI B 9KOCUCTEMAX.
KpyroBopot BelecTB ¥ MOTOK YHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM »HKOCUCTEMBbl. buoMacca W mnpoaykius. DKOJIOTHYECKUE
MUPaMUJIBI YrCcesl, OMOMACChl M SHEPTHH.

Junamuxa  sxkocucmem.  Kamacmpoguueckue — nepecmpotixu.  Daykmyayuu.
HampaBrnennbie 3akoHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUUHbIE M BTOPUYHBIE
CYKLECCUM U WX NPHUYMHBI. AHTPOINOTEHHbIE BO3JIEUCTBUS Ha CykKleccuu. KimmakcHoe
coobmiecTBo. buopazHoobpasue u MojaHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH
COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOcUcmeMbl 03€p U pek. IKocucmembl MOpell U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbvlHb.

AHTpOTIOTEHHBIE JKOCUCTEMBI. ArposkocucTema. ArporeHo3. Pasznmuuus Mexmay
AQHTPOIIOT€HHBIMH U MPUPOTHBIMU IKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas ¢mopa u
¢dayna. CuHaHTpONM3aIUsl TOPOACKON (ayHbl. bronornueckoe U X03HCTBEHHOE 3HAYCHHE
arpo’KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHII OpTraHW3MOB B
sKocucTeMax. Ponb kackadnozo 3ggexma u 6ud08-30upukamopos (Kiouesvix 6ud08) 8
@yurkyuonuposanuu dxocucmem. IlepeHOC SHEPrUM W BEIIECTB MEXIY CMEKHBIMHU
SKOCUCTEMAMH. Y CTOMYHMBOCTH OPraHU3MOB, MONYJSIHUA W DKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOMOT€HHBIX BO3JEHCTBUH.

Mexanusmbl  6030€licmeus. 3aepsA3HEHUll  PA3HbLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJI02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeToA0I0Tusl MOHUTOPHHIA €CTECTBEHHBIX
Y aHTPOTIOTEHHBIX YKOCHUCTEM.
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JdemoHcTpaumuu

[Toptpert: A. Ix. Tencnu.

Tabmuuper 1 cxembl: «CTpykTypa OHOIIEHO3a», «IJKOCHUCTEMA HIMPOKOJIMCTBEHHOIO
neca», «OJKocHCTeMa XBOHHOro Jsecay, «DyHKIMOHAIBHBIE TPYNIBl OpPraHU3MOB B
skocucteme», «KpyroBopor BemecTB B 3kocucteme», «llenn nurtaHusa (macrOuIHas,
JETPUTHAs)», «IKOJIOrHyecKasi MupaMua yucem», «IKojaoruyeckas nupamuaa OMoMaccsl»,
«Kojoruyeckas nupamuaa sueprun», «ObOpazoanue 6onota», «llepBuuHas CyKueccus»,
«BoccranoBiieHue seca mocie noxapa», «JKocucrtemMa o3epay, «ArpoueHos», «Kpyrosopor
BEIIECTB U ITIOTOK SHEPTUU B arporieHos3ey, «IIpumepsl ypOoskocucTem».

OO6opynoBanue: repdapuy pacTeHUH, KOJUIEKLIIMM HACEKOMBIX, Uydesa NTHIl U 3BepeH,
repOapuy KyJIbTypHBIX U AUKOPACTYLIMX PACTCHUH, aKBApUYM KaK MOJEIIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onrcanue ypOo3IKOCHCTEMBI».

JlabopaTtopnass  pabGora  «3ydyenume  paszHooOpazusi  MEJIKHUX  TOYBEHHBIX
YJICHUCTOHOTMX B Pa3HbIX KOCHCTEMAaX».

JKCKypeust «IKCKYpCHsl B TUIIMYHBIN OMoreoleHos (B 1yopaBy, Oepe3HsK, eIbHUK, Ha
CYXOJI0JIbHBIN UM TOMMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKYypcHus «IKCKYpPCUSI B arpO’KOCUCTEMY (Ha TMOJI€ WK B TEITUYHOE XO3SKUCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocUcTEMA

buocdepa — obmiennanerapHas 060s104ka 3eMild, I1€ CYIIECTBYET UM CYIIECTBOBaIa
XKu3Hb. PaszButue mpexacraBienuii o Ouocdepe B Tpymax . 3iocca. Yuenue B. U.
Bepnajackoro o 6mochepe. O6mactu 6uocdepsl u e€ cocras. XKuBoe BemecTBo Onochepsr U
ero (pyHKIIHH.

3aKOHOMEpPHOCTH  cymecTBoBaHMs  Omocepbl. OcoOeHHOCTH  OHocdepbl  Kak
ri100anpHOM 3KocucTeMsl. JluHaMu4eckoe paBHoBecue B buocdepe. KpyroBopoTsl BemecTB u
OroreoXuMHYECKHUe HUKIBI (Yriieposa, a3ota). PUTMuuHOCTS siBIIeHUI B Ouochepe.

3oHanbHOCTh Ouocgepbl. Ilonstne o Ounome. OCHOBHbIE OMOMBI CYyLIM: TYHJpA,
XBOWHBIE Jieca, CMEIIaHHblE M HIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbBI, IYCTHIHH,
TPOIUYECKHE Jieca, BRBICOKOTOPhs. Kitmmar, pacTUTeNbHBIN U )KUBOTHBIH MUP OMOMOB CYIITH.

CrpykTypa ¥ (YHKIHUS JKHBBIX CHCTEM, OILEHKAa WX PECYpCHOTO IOTCHIAANa H
O6uocepHbIX QYHKIHIA.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepnazackuii, 3. 3rocc.

Tabmuupr u cxembl: «l'eochepbr 3emmm», «KpyroBopor azora B TPHUPOJIE»,
«KpyroBopoT yriaepona B npupone», «KpyroBopoT kuciopoga B mpupoze», «Kpyrosopor
BOJIbI B pUpoe», «OCHOBHBIE OMOMBI cymny, «Knnmarudeckue nosica 3emnn», «TyHapay,
«Taitray, «Cwmemannbiii Jecy, «lllupokomucTBeHHbld Jiec», «Cremby», «CaBaHHaY,
«IIycteiHsay, «Tpornnueckui gecy.

Ob6opynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUH KUBOTHBIX.

Tema 11. YestoBek M OKpykaomias cpeaa

DKOJIOTHYECKUE KPU3HWCHl W WX TNPpUYUHBL. Bo3zaeicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HEeHue BO3QYIIHOM cpenpl. OXpaHa BO3ayxa. 3arps3HeHUE BOJHOM cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3pyimenue moussl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHne kinumMara.

AHTpPONIOreHHOE BO3JCHCTBUE HA PACTUTENbHBIM M JKUBOTHBIA Mup. OxpaHa
pPacTUTENILHOTO W XUBOTHOTO MHUpa. OCHOBHBIE TPUHIMUIBI OXpaHbl MpHPOIBL. KpacHbie
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kaurn. Ocobo oxpansembie npupoansie Tepputopun (OOIIT). boranuueckuwe caasl U
300JIOTUYECKUE TTapKHU.

OcCHOBHBIE TPHUHIMIBI ~ YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA W  MPHUPOIBL
PanmonansHOE MPUPOIONONBE30BAHNE M COXPAHEHHE OMOJIOTHYECKOTro pasHOoOpasus 3eMiu.
OOmue 3aKOHOMEPHOCTH  IJIOOAIBHBIX  JKOJIOTMYECKUX  Kpu3zucoB. OcoOeHHOCTH
COBPEMEHHOT'0 KpHU3HCa U €ro BEPOSATHBIE MOCIEACTBHS.

Pa3BuTHe METOIOB MOHUTOPWHTA PAa3BUTHS OINACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCNOCOOHOU
sHepeemuke.  buonocuueckoe  pazmoobpasue  u  oOuopecypcvl.  Hayuonanvhvie
ungopmayuonHvle cucmemsl, obecneuusaouue OOCMyn K UHDOpMAYUU HO COCMOSAHUIO
omoenbHuIX 8U008 U dKocucmem. OCHOBbl dIKOpeaburumayuy 3Kocucmem u cnocoboos 6opvowbl
¢ buonogpesicoeHusmU. PekoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemMoHcTpanuu

Tabmuielt 1 cxeMbl: «3arpsisHeHHe artMmocdepb», «3arps3HeHue ruapocdeps»,
«3arpszuenue mouBbl», «llapHukoBbiit 3PdexT», «Ocobo oxpaHseMble TPUPOIHBIC
TeppuUTOpUn», «MOACIN YIPaBISIEMOTO MUPAY.

Oo6opynoBanme: (ortorpadum OXpaHSIEMBIX PACTCHHM W JKUBOTHBIX KpacHOW KHHTH
Poccuiickoit denepaiuu, KpacHoit KHUTU peruoHa

IHNJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOT'PAMMBI 110 BUOJIOT'NU
HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJbTaTaM OCBOCHUS OOYYAIOIIMMUCS
MIPOrpaMM CPETHEro OOIIero 00pa30BaHUs: TUYHOCTHBIE, METAIIPEIMETHBIE U TTPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yNbTaTOB OCBOCHHS TMPOTpaMMbl IO OHOJIOTHUU
BBIJICIICHBl  CIIEAYIONIME COCTABISIONIME: OCO3HAHWE OOYYalONIMMHCS  POCCHUHCKON
l"pa)KI[aHCKOI\/JI UICHTUYHOCTH — TOTOBHOCTH K CaMOpPasBUTUIO, CaMOCTOATCIBHOCTU H
CaMOOIIPECACICHUO, Haauvyue momueayuu K O6yLIeHI/IIO 6I/IOJ'IOFI/II/I, yenenanpaeileHHoe
passumue BHYTPEHHUX YOEXKJCHMH JHUYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH U
WUCTOPHUYECKUX TPAJWIMHA Pa3BUTHSI OMOJIOTHUYECKOTO 3HAHHS, 20MOBHOCHb U CHOCOOHOCHb
00yJaromuXxcsi PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH I[IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAaMU, MPUCYIIUMH CHCTeMe OMOJIOTUYECKOTO 00pa30BaHUs, HAIUYUE NPABOCOIHAHUS
9KOJIOTHUECKOHN KYIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TIIIAHBI.

JInyHOCTHERIE PE3YIbTATBl OCBOCHHA IIPpOIrpaMMBI 110 ononoruu JOCTUTAKOTCSI B
CANHCTBC y‘-Ie6HOI\/'I U BOCHHUTATEILHOU JACATCIBbHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU
POCCUHCKMMH  COLIMOKYIBTYPHBIMH,  HCTOPHYECKMMH ¥  JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSAMHU, IPUHATHIMHU B OOIIECTBE MPaBUJIaMU U HOPMaMH TOBEJIEHUS M CIIOCOOCTBYIOT
mporeccaM CaMOIIO3HAHHS, CAMOBOCITHTAHWUS W CAMOPA3BUTHS, PA3BUTHS BHYTpEHHEH
MO3UIHH JIMYHOCTH, MaTPUOTU3MA U YBAXKCHUA K 3aKOHY U IIPAaBONIOPAAKY, YEJIOBCKY Tpyda U
CTaplieMy MOKOJIEHUIO, B3aMMHOTO YBa)XKEHUS, OCEpeKHOTO0 OTHOLICHUS K KYJIbTYPHOMY
HACJIETUIO M TPaJUIMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepanuu, mpupoae u
OKpY>Karolllen cpene.
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JIMYHOCTHBIE pPE3yNbTaThl OCBOCHUSA Yy4ueOHOro mpeamera «buosOTHS» TOKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEN MO3MLMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPHUEHTALMH, IMO3UTUBHBIX
BHYTPEHHUX YO@XJICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO
o01ecTBa, pacIMpeHe KU3HEHHOTO OIBITa U OIBITA ICITEIIbHOCTH B IIPOLIECCE PeaTu3alliu
OCHOBHBIX HaIlpaBJICHUH BOCIIUTATEILHOMN AEATEIHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOTro BOCIIMTAHUS

c(OPMUPOBAHHOCTh TPAKIAHCKONH TO3UIMH OO0y4yaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO 00IIeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX NIpPaB M OO0S3aHHOCTEH, yBa)XKCHHE 3aKOHA W
MPaBOINOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JCSATCILHOCTH TPH CO3JMaHHHA YYEOHBIX
MPOCKTOB, PEIICHUU Yy4YEOHBIX W II03HABATEIBHBIX 3aJa4, BBHITIOJHCHUH OHOJIOTHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMpEAeNsATh COOCTBEHHYIO MO3UIMIO [0 OTHOIICHUIO K SIBICHHUSIM
COBPEMEHHOM JKU3HU U OOBSACHATH €€,

YyMEHHE YYUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH C pa3HbIMH YOEXKIEHUSMHU, KYJIbTYPHBIMH ILIEHHOCTSIMH U
COIIMAJIbHBIM TMOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMIOJIHEHHUS Y4E€OHBIX,
MO3HABATEJIbHBIX W HCCIEAOBATEIbCKUX 3a7a4, YBAaXXUTEJIBHOIO OTHOLIECHHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTb  POCCUUCKOM TPAXKIAHCKOW  HMACHTHYHOCTH, TMAaTPUOTH3MA,
YBaXXEHHUS K CBOEMY HApOJIy, YyBCTBA OTBETCTBEHHOCTHU nepen PoauHoOM, TOPAOCTH 3a CBOM
Kpaii, cBOr0 PonMHy, CBOl SI3bIK U KYJIbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapozaa Poccuu;

LIECHHOCTHOE OTHOILICHHE K TMPUPOJHOMY HACIEIUI0 W TaMITHUKaAM MPUPOJBIL,
JTOCTHKEHHSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCUUCKHX YUYEHBIX B CTAHOBJCHHE U Pa3BUTHE
OMOJIOTUM, TIOHMMAaHHUS 3HAYEHHs OMOJIOTMM B TO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU
YEJIOBEKA M COBPEMEHHOTO OOIIECTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyXeHHI0 U 3amure OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMIl0 M TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOIUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O IIPUHATUS LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBHUM C TPAAULMUIMU
HaponoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:
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ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYas OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTr0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTb K CAMOBBIP@XEHHUIO B Pa3HBbIX BHUJaX MCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KayecTBa TBOPUYECKOU JTUUHOCTH;

5) ¢usnyeckoro BocnMTAHHUS, (OPMHMPOBAHUS KYJILTYPbl 310POBbS M
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

NMOHMMAaHWE M pealu3alnus 37A0poBOro M Oe3omacHoro obpasza KHU3HH (370pOBOE
MUTaHUE, COOJIIO/IEHNE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBINA PEXKUM 3aHATUI
U OTHbIXa, peryiaspHas Qu3uyeckass aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO U
KOMITETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MNOHMMAaHHUE LIEHHOCTH NPaBUJ HHIUBUIYaJbHOTO M KOJUIEKTUBHOIO O€30IacHOI0
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCTEACTBUN U HEMPUATUS BPEIHBIX MPHUBBIYEK (YIOTPEOIECHUS aIKOTOJIs,
HApPKOTHUKOB, KYPEHHUS);

6) TpyaoBoro BocnuTaHus:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPY10J1I00uE;

TOTOBHOCTh K AaKTHBHOW  JESATENIbHOCTH  TEXHOJOTHMYECKOH U  COLUAIbHON
HaIMpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATD, IJIAHUPOBATH U CAMOCTOSITEIILHO BHITIOIHATh
TaKylo JeSITeIbHOCTb;

MHTEPEC K Pa3INIHBIM cepaM IpodecCHOHaTBHOM AeATEIbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBII BBIOOp Oynymied mpodeccuu U pearn30BbIBATh COOCTBEHHBIE >KU3HEHHBIE
TUJTaHBbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M cCaMO00pa30BaHUIO Ha MPOTSKEHUU BCel
KHU3HU;

7) IKOJIOTHYECKOr0 BOCTIMTAHUSA

HKOJIOTUYECKU I1eJIecO00pa3HOe OTHOLIEHHE K IMPHPOJe KAaK HMCTOYHHMKY XH3HH Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYNbTYpPbhl: IPHUOOPETEHUE OMbITA MJIAaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI AJI1 OKPY>KAIOIIEN CPEJIbI;

OCO3HaHME TTI00aILHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh IMPHOOpETaeMble MpPU H3YYEHUH OWOJIOTMM 3HAHUS U
YMEHHSI NpH pPELIEHUH MpoOsieM, CBS3aHHBIX C palMOHAIbHBIM IPHPOJAONOIB30BaHUEM
(cobmroneHne mpaBuIl MOBEACHUS B NMPHPOJIE, HAIPABICHHBIX HAa COXpaHEHHE PaBHOBECHS B
HKOCHUCTEMAX, OXpPaHy BUJOB, IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE ACHCTBUM, MPUHOCALINX Bpel OKpYKaloIllel MPUPOAHON cpele,
yMEHHE MIPOTHO3UPOBATh HeOJIaronpusTHbIE 9KOJIOTHYECKHE MOCIIEACTBUS
IIpEeANPUHUMAEMBIX JEHCTBUI U NIPENOTBPALLATH UX;

HaJIMYME€ Pa3BUTOT0 IKOJOTMYECKOTO MBIIUIEHHS, 3KOJOTUYECKOW KYJIbTYpBI, OIBITA
NeSITEIbHOCTH  SKOJIOTMYECKOM HAaNpaBI€HHOCTH, YMEHMsSI PYKOBOJICTBOBATbCS HMHU B
M03HABATEIbHON, KOMMYHUKATUBHOW M COLIMAIbHOM MpPaKTHKE, TOTOBHOCTU K YYacTHIO B
MIPAKTUYECKON AESITEIbHOCTH IKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:
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c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HayKd M OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOIO Ha JWajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B OJIUKYJIBTYPHOM MHUPE;

COBEpPLICHCTBOBAHHE  SI3BIKOBOM W YWTATENbCKOW  KYJbTYpbl KaK CpeICTBa
B3aUMOJCHCTBUS MEXKY JIFOJIbMH U ITO3HAHUS MUDPA;

MMOHUMaHKE creuru(PUKr OMONOrHKM Kak HayKH, OCO3HAHHS €€ pojiu B (popMHUpOBAHUU
paIlMOHATILHOTO HAYYHOTO MBINUICHHS, CO3JaHUM IICJIOCTHOTO IMPEICTaBICHHUS 00
OKpY’KalollleM MHpE KaKk O €JAMHCTBE NPHUPOAbI, YEJIOBEKa M OOILIECTBA, B IO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu npobaeM cOXpaHEHHs PUPOTHOTO PAaBHOBECHS,

yOeXKAEHHOCT, B 3HAYUMOCTH OHOJIOTMM ISl COBPEMEHHOM  IIMBWJIM3ALIMU:
o0ecrieyeHrss HOBOTO ypPOBHS  Pa3BUTUSL  MEAMIMHBI, CO3/aHUE  MEPCIEKTHUBHBIX
OMOTEXHOJIOTHIA, CITOCOOHBIX peliaTh PeCypCHBIC MPOOIEMBI Pa3BUTHS Y€IIOBEUSCTBA, TIOUCKA
MyTed BBIXOJIAa M3 TJIOOATBHBIX SKOJIOTHYECKHX MpoOJIeM W oOecredeHHsl Tepexoja K
YCTOWUYMBOMY Pa3BUTHUIO, PAUUMOHAIBHOMY HCIIOJb30BAHUIO MPUPOJHBIX PECYpCOB U
(hOpMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUM OHMOJOTUYECKUX 3HAHWM B 1EJIAX MOBBIIICHUS
o0miel  KyJNbTYpbl, ©CTECTBCHHO-HAyYHOM TPAaMOTHOCTH, KaK COCTaBHOH  4YacTH
(G YHKIIMOHATIBHOW IPaMOTHOCTH 00yYaromuxcs, GopMUpyeMoii IpH U3y4EeHUU OUOJIOTUH;

[MOHMMAaHUE CYIIHOCTU METOJOB IO3HAHUS, UCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTHM HCITOJIB30BaTh TOJydyaeMble 3HAHUS IS aHAM3a U OOBSICHCHUS SIBICHHM
OKPY)KAIOIIIEr0 MUpa W MPOUCXOMSIINX B HEM M3MEHEHUWH, YMCHHE JellaTh 000CHOBAaHHEIC
3aKJIIOUYEHUS HAa OCHOBE Hay4YHBIX ()aKTOB M HMMEIOIIMXCS JAHHBIX C IIEJIbI0 TOTy4YeHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HMCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS Ui PELICHUS
po0JieM B peasIbHBIX KU3HEHHBIX CUTYaIUX;

OCO3HAHME LIEHHOCTH HAYyYHOU JIESITEIBbHOCTU, TOTOBHOCTh OCYILECTBIATH IIPOEKTHYIO
U UCCIIEIOBATENBCKYIO AEATEIbHOCTh UHANBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO U CaMO0OOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW MO OWOJOTHU B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTSAMHU.

METANIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOTO MpeaMeTa « BHoTorus BKIIFOYAIOT:
3HaYuMBbIe g (OPMHPOBAHHMS MHPOBO33PEHUSI OOYHAIOIIMXCS MEXKIUCIUILIMHAPHbBIE
(MexmpenMeTHbIe) OOIEHAYYHbIE TOHATHS, OTPAKAIOIIUE IETOCTHOCTh HAYYHOU KapTHUHBI
MHUpa U crieln(UKy METOI0B TIO3HAHUS, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPTHsI, SIBJICHUE, ITPOIIECC, CUCTeMa, HaYIHBIM (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCT,
3aKOH, TCOpHs, HWCCICJIOBaHUE, HAONIOJCHUE, W3MEPEHHE, OJKCIEPUMEHT U JIpyTHe);
yYHHUBEpCalTbHbIE y4eOHbIE NEeHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATHUBHBIE, PETYISITHBHBIE),
obecneunBaromue (popmupoBanue (YHKIMOHATBHOWM TPAMOTHOCTHM M COIMATBHOMN
KOMITETCHIIMM OOYYaloOIINXCs; CIMOCOOHOCTh OOYYaIOIMUXCA HCIOIh30BaTh OCBOCHHBIC
Me)K)II/ICHI/IHJ'H/IHapHI)Ie, MHpOBOBSpqueCKHe 3HAHUA U YHI/IBepcaJ'IBHI)Ie y’—Ie6HBIe }IeﬁCTBI/IH B
MO3HABATEIHPHON U COIUAILHOMN MPaKTUKE.
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B pesynbraTe u3yueHuss OMOJIOTMM Ha YPOBHE CpEJHEro oOIliero ooOpa3oBaHUs Y
oOyuarorerocst OynyT c(hopMUpOBaHbI [I03HABATENIbHbIE YHUBEPCAIbHbIE yUeOHbIe IeHCTBHS,
KOMMYHUKATHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIE NEHCTBHS, PETYJSATHBHBIC YHHBEpPCAJIbHBIC
y4ueOHbIE AeWCTBUS, COBMECTHAS JIEATEIBHOCTb.

MertarpegMeTHbIe pe3yiabTaThl OCBOSHHSI IPOrpaMMbl CPETHEr0 001Iero oopa3oBaHus
JOJKHBI OTPaKaTh:

OgiajeHne YHHBEPCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U AKTyalIM3MpPOBATH IPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOEHUM 3HAHWHA MPHEMBI JIOTMYECKOTO MBIIIICHUS (aHAIu3a,
CHHTE3a, CpaBHEHUS, KiIacCH(pUKamu, 0O0OMICHHUS), PAaCKPHIBATh CMBICI OHOJIOTHYECKHX
MOHATUM (BBLACNATh MX XapaKTepHbIE IPU3HAKM, YCTaHABIMBATHh CBSI3U C JIPYTUMU
TTOHSATHSIMH ),

OIIpEAEIATh LEIU AEATEIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS,
COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTH C ITIOCTaBICHHBIMU LIEIISIMU;

UCIIOJIB30BATh OMOJIOTUYECKUE TOHATHS Ul OOBSICHEHUS (PAKTOB M SIBICHUH KHBON
IIPUPOJIBI;

CTPOUTBH JIOTMYECKHE PpacCyXKJIeHHs (MHIYKTUBHBIE, AECIyKTUBHbIE, I10 aHAJOTHUH),
BBISIBJISITh ~ 3aKOHOMEPHOCTM M NPOTHBOpPEUHsS B  pacCMaTpUBAEMbIX  SIBJICHMSIX,
(GbopMyIHpPOBATH BBIBOABI M 3aKIIFOUCHHUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPENCTBA I NPEACTABICHUS CYLIECTBEHHBIX CBSI3€l
U OTHOIIEHUH B HM3y4aeMbIX OMOJOIMUYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUUI pa3HOTro
poJia, BBIBIEHHBIX B PA3JINYHBIX MHPOPMAIIMOHHBIX UICTOYHHUKAX;

pa3zpabarbiBaTh IUIAH pEUIEHWS MpoOJieMbl ¢ Yy4€TOM aHalIM3a HMEIOLUXCs
MaTEpHAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJBTATOB LIEIISM,
OLICHUBATh PUCKH ITOCIIEICTBUM NEATEIBHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBHUSIX PEAIbHOIO, BUPTYaJbHOTO U
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIaJIETh HABbIKAMU Y4eOHO-MCCIIEI0BAaTENbCKOM W  TPOEKTHOM  JESTENbHOCTH,
HaBbIKAMHU pa3pelieHus NpoOseM, CIOCOOHOCTbIO M T'OTOBHOCTBIO K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB pEUIEHUs MPAKTUYECKUX 3a]ad, NPUMEHEHHIO pa3JIMYHBIX METOJOB
MO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BHJBI JEATEIBHOCTH IO ITOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpHpEeTaIny, MPeoOpa3oBaHUIO U MPUMEHEHHUIO B y4EOHBIX CUTYaIUsIX, B TOM YHCIe TIpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOEKTOB;

dbopMUpOBaTh HayuyHbIl THUI MBIIIJICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHUEH,
KJIFOUEBBIMH MOHATUSIMHU U METO/IaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON NEATEILHOCTH U
KU3HEHHBIX CUTYalUsX;
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BBISIBJIAT NTPUUYMHHO-CJIE/ICTBEHHbBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIJBUIATh
TUNoTe3y €€ pelleHus,, HaXOQUThb apryMEeHThl AJIs JI0Ka3aTelIbCTBA CBOUX YTBEP)KICHHH,
3aJaBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAJTM3UPOBATh IMOJYYCHHBIE B XOJI€ pEIICHUs 3aJaud pPe3yJIbTaTbl, KPUTHYECKH
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIATH LI€JICHAIIPABICHHBII MMOMCK IMEPEeHOCca CPENICTB M CIIOCOOOB JCHCTBHS B
npoecCHOHABHYIO CPeny;

yMETh NEpEeHOCUTh 3HAHHWA B II03HABATEIBHYIO U IPAKTUYECKYIO 00JacTu
KHU3HEJIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE HJIEH, NpejiaraTb OPUTHHAIBHBIC MOAXOIbl U PEIICHHS, CTaBHUTH
poOJIEMBI B 33]1a9H, JIOITYCKAIOIINE aJTbTePHATUBHBIEC PELICHHUS.

3) paGora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHMKAX MHPOPMALUMU (TeKCTe y4eOHOro nocoous,
HAYYHO-TIONYJISIPHOW ~ JIUTEpaTrype,  OHOJOTMYECKHX  CIIOBapsAX W CHPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax aHHBIX, B VHTepHeTe), aHanu3upoBaTh MHOOPMAIMIO PA3TUIHBIX
BUJIOB U (QOpPM MpeACTaBlIEHUs, KPUTUYECKH OLEHHWBAaTh €€ JIOCTOBEPHOCTh U
HENpPOTHBOPEUUBOCTb;

(GbopMyIHpOBaTH 3aMpPOCHl U MPHUMEHATh PA3JIMYHBIE METOJBI MPH TIOMCKE U 0TOOpE
ouosornyeckoil napopMay, He0OXO0IUMOH /TS BHITIOJTHEHUS YIEOHBIX 3a/1a4;

IPUOOPETATh OMBIT UCIIOJIB30BaHUS MH(DOPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJIbHYIO (OpPMY IMpencTaBICHUS OWOIOrMYECcKOi
nHpopmanuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIUIbI, PUCYHKH U IpYTroe);

UCIOJIb30BaTh HAyYHBIH SI3bIK B KauyeCTBE Cpe/CTBA MpH paboTe ¢ OMOIOTHYecKOM
uHpopManue: IPUMEHSITh XUMUYECKue, GU3NIEeCKUe U MaTeMaTHUeCKUe 3HaKU U CHUMBOJIBL,
dbopmynel, abOpeBHATypy, HOMEHKJIATYpy, HCIIOJIB30BaTh M MpPeoOpa3oBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJaJIeTh HaBBIKAMU DPACHO3HABAHUSA W 3alIUThl MHQOpPMaLUH, HH(OOPMAIIMOHHOMN
0€30MaCHOCTH JIMYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oO1menme:

OCYILLIECTBIATh KOMMYHMKAallMM BO BceX cdepax JKU3HU, aKTHMBHO YYacTBOBaTh B
JMajore WIW JTUCKYCCHHM MO CYIIECTBY OOCYXJIaeMoi TeMmbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKa3bIBaTh CY)KJCHHS OTHOCHTENBHO BBIMIOJHEHUS TpeIIaraeMoil 3aadd, YYHUTBHIBATh
WHTEPECHI M COTJIACOBAHHOCTD MO3HIINHN IPYTUX YYACTHUKOB JIHAJIOTA HITH TUCKYCCHUH );

pacrio3HaBaTh HeBepOalbHbIE CpelCcTBa OOIIEHUS, TOHUMATh 3HAYEHHE COLMAIBbHBIX
3HAKOB, NPEANOCHUUIOK BO3HUKHOBEHHMS KOH(MJIMKTHBIX CHUTyalluii, yMeTb CMAr4aTrh
KOH(INKTHI U BECTH TIEPETOBOPHI;

BJIJIETh PA3TUYHBIMU CITIOCOOaMU OOIICHUS W B3aMMOJCHCTBUS, TOHUMATh HAMEPEHUS
JAPYTUX JIOAEH, MPOSIBISATh YBAXHUTEIHHOE OTHOILIEHHE K COOECeIHUKY M B KOPPEKTHOU
¢dopme popMynupoBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHUS C MCIIOJIB30BAaHUEM SI3BIKOBBIX
CpPeACTB.



32

2) COBMeCTHAsI 1eSiITeJIbHOCTD:

MOHUMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHON M WHAMBUAYAIbHON pabOTHI
IpU PEUICHUH OWOJIOTUYECKON MpoOsieMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHUS
TPYMIOBBIX (POPM B3aUMOJCHCTBUS IPU PELICHUU Y4eOHOH 3a/1a4H;

BBIOMpATh TEMAaTUKY M METOJbI COBMECTHBIX JEUCTBUN C YUETOM OOIIMUX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JIEHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM [JESTEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHUPOBATh
JEUCTBUA MO €€ JOCTUKEHUIO: COCTABJATH IUIAH JECWCTBUM, paclpelesiaTh PO ¢ YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh KA4Ye€CTBO CBOETr0 BKJIAJa W KaKJIOTO y4YyaCTHHMKAa KOMaHIbl B OOLIUil
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIE MTPOEKTHI, OIICHUBATh UJEH C MO3UIIMH HOBU3HBI, OPUTUHAIBLHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE MOBEJEHUE B PA3IUYHBIX CUTYALMSX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUITUATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMHU PEryJsiTHBHBIMU J1€CTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJOTUYECKHE 3HAHMs [Js BBISBICHUS MPOOJIEM M UX pEUICHHS B
KU3HEHHBIX U YU€OHBIX CUTYAIUsX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUU IIETICBBIC UM CMBICIIOBBIC YCTAaHOBKH B
CBOMX JIEUCTBUSAX M IOCTYIKax IO OTHOIICHHUIO K >KUBOM IMPHUPOJAE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO  OCYIIECTBIISITH  [MO3HABATEIbHYIO  JAESTENbHOCTb,  BBISBIATH
npoOneMbl, CTaBUTh U (OpMyaupoBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTeIbHOMN
NESATETbHOCTH M )KU3HEHHBIX CUTYyAIHsX;

CaMOCTOSITENTFHO COCTaBIISITh IJIaH pEIIeHUs MpPoOJeMbl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUH;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;

paciupsaTh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX NMPEATOYTCHUIH;

JieNnaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTHh 3a
pellIeHuE;

OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HIMPOKON 3SPYAMLIMH B Pa3HBIX
00JacTax 3HaHUH, OCTOSHHO TOBBIIIATH CBOM 00pa30BaTeNbHBINA U KyIbTYPHBINH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYAIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YNIbTATOB LIEJISM;

BIIAJICTh HABBIKAMU TIO3HABATENbHON pe(dIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX pPE3YyIbTATOB M OCHOBAHUW, MCIOJIb30BATH
npuéMbl pedaiekcuu AJis OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEILIeHUs;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO NMTPUHUMATD PEIICHHS TI0 UX CHUYKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YNIbTATOB JACSITEIbHOCTH;

3) npuHsATHE CeOS M APYTrUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATN3€ PE3YIHTATOB JICITEIBHOCTH;
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MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJlIoBeKa.
MHNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS collepkaHus ydeOHoro npeamera «buomorus» Ha
yrayOa€HHOM  ypOBHE OpPUEHTUPOBaHbI Ha of0ecreueHue MNpoGUILHOTO OO0y4YeHUS
oOyuatomuxcst ouonorud. OHU BKIIIOYAIOT: crienuduyeckue 1ig OMoIOTUH HaydyHbIe 3HAHMUS,
YMEHHUSI U CIOCOOBI JCHCTBHI MO OCBOCHHIO, MHTEPIIPETALMH U MPEOOPA30BAHUIO 3HAHHIA,
BUJbl JEATEIBHOCTH 110 IOJYyYEHUIO HOBBIX 3HAHUM M HX NPUMEHEHUI0 B Pa3IMYHBIX
y4eOHBIX, a TaKKe B pEaJbHBIX J>KU3HEHHBIX CHUTyalMsx. IIpeamerHbie pe3ynbTaThl
MIPEACTABJICHBI 110 TOAaM U3Y4YEHHUS.

[IpenMeTrHbie pe3yabTaThl OCBOCHHs yueOHoro mpenmera «buonorus» B 10 knacce
JOJDKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUH B CHCTEME €CTECTBEHHBIX HAYK,
B (DOPMUPOBAHUU ECTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B NMO3HAHUHM 3aKOHOB MPUPOIBI U
pemieHnyd MpoOJeM pPalHUOHAIBHOTO MPHUPOAONONIB30BaHUS, O BKIAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIa/ICHUE CUCTEMOM OMOJIOrMYECKUX 3HaHUH, KOTOpasi BKJIIOUAET: OCHOBOIIOJIATAI0INeE
OMOJIOTMYECKHEe TEPMHUHBI U MOHATHUS (’KH3HB, KIIETKA, OPraHu3M, MeTaboiIu3M, rOMeocTas,
CaMOpEryJillks, CaMOBOCIPOM3BEJICHNUE, HACIEICTBEHHOCTh, W3MEHUYUBOCTh, pOCT U
pa3Butue), Ouonormveckue Teopuu (kimerouHas teopus T. IllBamna, M. Illneiinena, P.
BupxoBa, xpomocomHas Teopust HacaeactBeHHocTH T. Moprana), yuenus (H. . BaBunosa —
O IIEHTpax MHOrooOpa3usi U TNPOUCXOXKIEHHUS KyJIbTYpHBIX DPACTEHMi), 3aKOHBI
(emmHOOOpa3ust TMOTOMKOB IMEPBOrO  MOKOJEHHUS, PACIHICIJIEHHs, YHUCTOThI TraMer,
HE3aBUCHUMOIO HacienoBaHus [. MeHens, rOMOJOTMYECKHX pSAJOB B HACJIEICTBEHHOU
m3menunBocTy H. V. BaBuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM  METOJAaMHM HAY4YHOI'O IIO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTMYECKUX HCCIIEOBAaHUIX XUBBIX OOBEKTOB (ONMHUCaHME, U3MEpeHue, Halro/eHHe,
9KCIIEPUMEHT);

YMEHUE BBIJIEIATH CYIIECTBEHHBIE IPU3HAKN: BUPYCOB, KJIETOK IIPOKAPUOT U 3YKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, B TOM uuciie OakTepuid, rpuboB,
pacTeHMi, XUBOTHBIX U YEJIOBEKA, CTPOCHMsSI OPraHOB M CHCTEM OpPraHOB pPacTEHHH,
KUBOTHBIX, 4YEJIOBEKA, IIPOLIECCOB JKU3HEACATEIBHOCTH, IPOTEKAOIIUX B OPraHU3Max
pacTeHMi, >KMBOTHBIX M UEJIOBEKa, OWOJIOTMYECKUX MPOIIECCOB: OOMEHa BEILECTB
(MeTabosn3Mm), MpeBpalleHus: SHEPTHH, OPOXKEHHUs, aBTOTPO(PHOTO U TeTepoTPO(HHOrO THIIOB
NUTaHus, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, rameroreHesa, SMOpHOreHe3a,
MOCTAMOPUOHAIBHOTO PAa3BUTHS, PAa3MHOXKEHHS, WHIUBUAYAIbHOIO Pa3BUTUS OpraHU3Ma
(oHTOTEHE3a), B3aMMOICHCTBHS TEHOB, TETEPO3HCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aWMOCBSA3H MEXKYy OPraHOMJIAaMH KJIETKH M UX (YHKIMSIMHU,
CTPOGHHEM KJIETOK pa3HbIX TKaHeH M MX (QYHKIUSAMH, MEXAy OpraHaMH U CHUCTEMaMu
OpPraHoOB y PaCTeHM, ’KUBOTHBIX U YeJIOBEKAa U UX QYHKIUSAMU, MEKIY CUCTEMaMH OPTaHOB U
uX (QYHKIMSIMHM, MEXIy OSTanaMd oOOMEeHa BEIIeCTB, OJTalaMy KJIETOYHOro ILHKJIa U
KU3HEHHBIX IIMKJIOB OpraHU3MOB, 3TallaMH SMOpPHOHAIBHOTO pa3BUTHs, T€HOTHIIOM U
¢beHoTunom, GpeHoTuroMm u GaxTopamMmu cpeabl OOUTaHUS;
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YMEHHUE BBIABIIATH OTJIMUYUTENbHbIC IPU3HAKU JKUBBIX CUCTEM, B TOM YMCJIE PACTCHUIH,
KHUBOTHBIX U YEJIOBEKA;

yMEHHE UCIIOJIb30BATh COOTBETCTBYIOLIME apryMEeHTHI, OMOJIOrMYECKYIO
TEPMHUHOJIOTMIO W CHUMBOJIUKY JUIsl JIOKa3aTelIbCTBA POJCTBA OPraHU3MOB  Pa3HBIX
CHCTEMaTUYEeCKHUX TPYIII;

yYMEHUE pelaTb OMOJIOTMYECKHE 3a/laud, BBIABIATH NPUYMHHO-CIIEACTBEHHBIE CBA3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH IPOLECCAMU U SIBJICHUSMH, J€laTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHMM I10JIYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH J1a00paTOpHbIE U MIPAKTUYECKUE pabOThl, COOIIOIATh MpaBuila IpU
pabote ¢ yueOHBIM | JIaA0OPATOPHBIM 00OPYIOBAHKEM;

YMEHHUE BBIJBUIATh THUIIOTE3bI, MPOBEPSITH UX SKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynHpys 1elb HMCCICIOBAHWsS, AaHAIM3MPOBATH IIOJYYEHHBIE PE3yJAbTaThl W JIENaTh
BBIBO/JIbI;

YMEHHUE y4yacTBOBaTh B y4eOHO-UCCIIEI0BATEILCKON paboTe 0 OMOJIOTHH, SKOJIOTUU U
MeIULMHE, TPOBOJUMOM Ha 0a3e IIKOJIBHBIX HAyYHBIX OOLIECTB, U MyOJINYHO MPEICTaBIIATh
[I0JIy4YE€HHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(PEPEHLIUSAX;

YMEHHE OLIEHHMBATh 3TUYECKHE AacClEeKThl COBPEMEHHBIX MCCIEAOBaHUNW B oOnacTu
OMOJIOTMU U MEIULMHBI (KIOHMPOBAHUE, UCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIlpaBlIEHHOE
M3MEHEHHE T'€HOMA U CO3[aHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYHISCTBJIATH OCO3HAHHBIM  BBIOOp Oynymed  mpodecCHOHaTBHOU
JESTeTbHOCTH B 00JIACTH OMOJIOTHH, MEAWIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO
XO3SICTBA, MHUIIEBOM  NPOMBIINUIEHHOCTH, YIJyOJIATh  IIO3HABATEJIbHBIM  HHTEpec,
HampaBJICHHBIH Ha OCO3HAaHHBIA BBIOOP COOTBETCTBYIOIEH Npodeccur U MPOAOIIKEHHE
OMOJIOrMYECKOro 00pa30BaHUs B OPraHU3ALMSIX CPEAHEro Mpo(eCCHOHAIBLHOTO U BBICIIETO
oOpazoBaHus.

[IpenmeTHble pe3ynbTaThl OCBOEHMsI ydeOHoro mpeamera «buonorus» B 11 knacce
JIOJKHBI OTPaKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK,
B ()OPMHUPOBAHNUN COBPEMEHHON €CTECTBEHHO-HAyUYHON KapTUHBI MHpA, B TO3HAHUH 3aKOHOB
MIPUPOJIBI U PELICHNHU HKOJOTMUYECKUX MPOOJIEM UeIOBEUECTBa, a TAKXKE B PEIIEHUH BOIIPOCOB
palMoOHAIBHOTO TMPHUPOJIONIONIB30BAaHU, U B (OPMHUPOBAHUHU LEHHOCTHOTO OTHOILEHUS K
MpUpO/IE, OOILECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX M 3apyOeKHBIX yUEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTUH;

YMEHHUE BIIAIETh CUCTEMOW OMOJIOTMYECKUX 3HAHUMN, KOTOpasl BKIIOYAET ONpeIeIeHUs
U TIOHMMaHHUE CYIIHOCTH OCHOBOMNOJAraloluX OHOJOTHYECKMX TEPMHUHOB U MOHATUH (BUJ,
sKocucTtema, Ouocdepa), Omosormueckue Teopur (dBojtonmoHHass Teopus Y. JlapsuHa,
CHUHTEeTHYeCKasi Teopus 3Boironun), yueHus (A. H. CeepuoBa — 0 myTSX U HaIpaBJICHUAX
sBomonun, B.M. Bepnanckoro — o 6uocdepe), 3akoHbI (F€HETUYECKOro paBHOBecHs J[xk.
Xapnu u B. Baitn6epra, 3apoasimeBoro cxonctBa K. M. bapa), npasuna (Munumyma lO.
JInbuxa, SKOJOTMYECKOM NHpaMuIbl IHEPruH), Tumnotessl (rumoreza «vupa PHK» V.
I'unGepra);

YMEHHE BIIAJIETh OCHOBHBIMM METOJAMU HAy4YHOI'O IIO3HAHMS, MCIONb3YEMBIMH B
OMOJIOTUYECKUX HCCIETOBAaHUAX XHBBIX OOBEKTOB M HKOCHCTEM (ONHCaHUE, H3MEpEeHHe,
Ha0Jt0/IeHNe, SKCIIEPUMEHT), CIIOCOOAMU BBISIBJICHHSI U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH
B IIPUPOJIE;
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YMEHHUE BBLAEIATh CYLUIECTBEHHbIE NPU3HAKU: BHUJOB, OMOI€OLIEHO30B, SKOCHCTEM HU
Oouocdepsl, CTaOMIN3UPYIOLIETO, ABMKYLIETO M pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
AJUIONATPUYECKOTO M CHMIIATPUYECKOTO BHUA000pAa30BaHMS, BIUSHHUS JBUXKYIIAX CHII
HBOJIIOIUK HAa T€HO(OH] MOIMYJSIUH, PUCIIOCOOIEHHOCTH OPraHU3MOB K Cpelie oOuTaHMUs,
YyepeloBaHMs HalpaBJIEHUH SBOJIIOLUM, KPYrOBOpOTa BELIECTB M IIOTOKA SHEPruM B
KOCHUCTEMAX;

YMEHHUE YCTAHABJIMBATH B3aUMOCBS3H MEXIy HPOIECCAaMHU 3BOJIIOLUH, IBIKYIIUMHU
CHJIAMH aHTPOIOTeHEe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U MPUCTIOCOOICHUSMH K HUM
OpPraHU3MOB;

YMEHHUE BBIABIATh OTJIMYMTENIbHbBIE NPU3HAKK JKUBBIX CHCTEM, MPHUCIIOCOOIEHHOCTH
BUJOB K cpele OOMTaHUs, AOMOTMYECKMX M OHOTHYECKUX KOMIIOHEHTOB HKOCHUCTEM,
B3aMMOCBSI3€l OpPraHM3MOB B COOOIIECTBAaX, AHTPONOTCHHBIX W3MEHEHHH B JKOCHCTEMax
CBOCH MECTHOCTH,

yMeHue UCIIO0JIb30BaTh COOTBETCTBYIOLIHE apryMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO M CHMBOJIMKY JUISI JIOKa3aTeJNbCTBA pOJCTBA OPraHU3MOB pPa3HbIX
CHCTEMAaTHYEeCKHX TPYIIM, B3aHMMOCBS3M OPTraHU3MOB W CpeAbl OOWTaHUS, EIMHCTBA
YeJIOBEYECKHX pac, HEOOXOIUMOCTH COXPaHEHHS MHOTrooOpas3wsi BUAOB M DKOCHUCTEM Kak
YCJIOBHS COCYILIECTBOBAHUS NPUPOJIbI U YEIOBEUECTBA;

yMEHHUE peulaTb OHMOJIOTMYECKUE 3aJaud, BBISBIATH NMPUYMHHO-CIIEICTBEHHBIC CBS3U
MEXIy HCCIEIyeMBbIMH OHMOJOTMYECKMMH IPOLECCAaMU U SIBJICHUSMH, JEIaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH MOJyYCHHBIX PE3YIIbTaTOB;

YMEHHE BBINOJIHATH J1a00OpPATOPHBIE U MIPAKTUYECKHE paboThl, COOMOAATh MTpaBUiIa IPU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3BI, MPOBEPSITH WX OSKCIEPUMEHTATIHHBIMH CPEICTBAMH,
bopMynHpys TeNb HCCICNOBAHUS, AHAIM3UPOBATH IIOJYUYEHHBIE PE3yJIbTaThl W JIENIaTh
BBIBO/IbI;

YMEHHUE y4acTBOBaTh B Y4eOHO-UCCIIEI0BATENbCKOW paboTe O OMOJIOTHH, SKOJIOTUU U
MEIUIIMHE, TPOBOIMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJINYHO MPEICTABIISATH
MOJTyYCHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIHUX;

YMEHHUE OLEHMBAaTh THIIOTE3bl U TEOPUU O MPOUCXOXKICHUU >KU3HM, UYEIOBEKa U
YeJIOBEYECKHX pac, O MPUYMHAX, MMOCIEACTBUAX M CIIOCOOAX MPEJOTBPALICHUS III00aIbHBIX
M3MeHEeHu B Ouocdepe;

YMEHHE  OCYLIECTBJIATH OCO3HAHHBI  BbIOOp Oynymed  mpodeccuoHaIbHOU
JeSITeNbHOCTH B 00JACTM OMOJIOTUH, HKOJIOTUHM, HPUPOAONOIb30BAHUSA, MEIUIIMHBI,
OMOTEXHOJOTUH,  IICUXOJIOTUH,  BETEPUHAPUH,  CEIbCKOTO  XO3SHCTBA,  MHIIEBOU
MIPOMBINITICHHOCTH, YIITYOJISITh TIO3HABATENIbHBI WHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOMICH Tpodeccur U TPOJOIDKEHHE OHOJOTHMYECKOro 00pa3oBaHUsS B

OpraHM3alMsIX CpelHero NpohecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUs.

TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

Ne HanmenoBanue ‘ KonnuecTBo yacos ONEKTPOHHBIE

/i pa3AcioB U TEM ‘ Bcero‘ Kontposbheie  [IpakTuueckue (mudpoBsIe)




MIPOrpaMMBbI

buonorns kax
HayKa

36

paboThI paboTHI

oOpa3oBaTenbHbIC
pecypcsl

JKuBrle cucteMbl U
UX U3yYEHHE

buomnorus kierku

XuMuyeckas
OpraHu3arus
KJIETKU

10

0.5

Crpoenue u
(GYHKINU KIETKA

OOMeH BeEIIECTB U
MIpPEeBpAICHIE
SHEPrUH B KJICTKE
Hacnencrsennas
uHpopmanus u
peanu3anusi e€ B
KIJIETKE

JKu3HEeHHBIA UK
KJIETKHU

0.5

Crpoenue u

byHKIUM
OpraHU3MOB

17

1.5

10

11

12

13

PasmHOXeHue U
pa3BHUTHE
OpraHU3MOB

I'eneTnka — HayKa
0
HACJIEACTBEHHOCTH
Y U3MEHYHBOCTH
OpraHU3MOB

3aKOHOMEPHOCTH
HACJIE/ICTBEHHOCTH
3aKOHOMEPHOCTH
U3MEHYHUBOCTHU

10

1.5

0.5

14

15

I'eneTnka uesoBeka

Cenexius
OpPTaHU3MOB

0.5

16

buorexHonorus u
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17

CUHTETHUYECKAS
ouoJorus

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB 10
[TPOTPAMME

11 KIIACC

No
/1

HaunmenoBanue
pa3aesoB U TEM
MPOTrpPaMMBbI

3apoxaeHue u
pa3BUTHE
SBOJIIOIIMOHHBIX
MPEJICTAaBICHUI B
Oouosiorun

Mukpo3BOIIOLHUS U
€€ pe3yabpTaThl

102

KommuectBo yacos

13

Bcero

14

KontposnbHbie
paboThI

[IpakTuueckue

paboThI

DNEeKTpOHHbIE
(mudpoBsbIe)
oOpa3oBaTeNbHbIC

pecypchl

MaxkpoaBoitonus u
€€ pe3ynpTaThl

[Tpoucxoxaenue u
pa3BUTHE )KU3HH HA
3emiie

IIpoucxoxnenue
YeJI0BEKa —
aHTPOIIOrCHE3

15

10

1.5

DKOJIOTUsl — HayKa
0
B3aUMOOTHOILIEHUAX
OpraHU3MOB U
HaJJOpraHu3MEHHBIX
CUCTEM C
OKpYyKaroleun
cpenoit

OpranusMmsl U cpeaa
obuTaHus

0.5

1.5
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10

DKOoJIOrHs BUIOB U
MO YJIALIAN
DKom0rus
COOOIIIECTB.
DKOJIOTHYECKHUE
CHCTEMBI
buocdepa —
riaobanabHas
JKOCHCTEMA

12

0.5

0.5

11

YenoBek u
OKpY’Karolasi cpesa

12

OBILIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

PesepBHOE Bpems

102

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
/
o

Tema ypoka

buonorus xak
KOMIUJIEKCHAsl HayKa 1
KaK 4acThb
COBPEMEHHOTO
oOmiecTBa

Bcer
0

Konmuectso yacos

KountponbHsl
€ paboThI

[IpakTuuecku
€ paboThI

DNEeKTPOHHBIE
U poBbIe
o0pa3oBaTenbHbI
€ pecypchl

JKuBble cucTeMbl 1 UX
CBOICTBA

YpoBHeBas
OpraHu3alus >KUBBIX
CUCTEM

Hcropus oTKpbITHA 1
W3Yy4YEHUs KIIETKH.
Knerounas teopust

MeTtoab!
MOJIEKYJISIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora

0.5
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«3yueHnue meTon0B
KJIETOYHOUW OMOJIOTHUH
(xpomarorpadus,
anekTpodopes,
nuddepeHInanTbLHOe
ueHTpudyrupoBaHue,
[T1IP)»

XUMHUYECKUN COCTaB
KIICTKH

MunepasibHbIe
BEIIECTBA KJIETKHU, HX
Ouosorn4eckas poJb

Opranunueckue
BEIIECTBA KIETKH —
oenku. JlaboparopHas
pabora
«O06HapyxeHue
OEJIKOB C TIOMOIIBIO
KaueCTBEHHBIX
peaKuuii»

0.5

10

11

CBolicTBa,
KJaccuukanus u
¢GyHKIIMN OEIKOB

Opranunueckue
BEILIECTBA KJIETKU —
YTJIE€BOJIbI
Opranunueckue
BEILIECTBA KIETKU —
JTUTIU B

12

13

Hyxnennosbie
kuciotsl. [JHK u
PHK. JIaboparopHas
pabora
«HccrnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICIICHHBIX W3
KIIETOK Pa3JTUIHBIX
OpPTaHU3MOBY

Crpoenue u pyHKIIUH
ATO®. [Ipyrue
HyKJIeo3uaTpudocdar

0.5
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14

15

bl (HT®D)

CexkBeHMpOBaHUE

JHK. Metoabl

F€HOMUKHU, 1
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

MeToibl CTPYKTYPHOM
ouoioruu

16

Tunel KIETOK.
[Ipokapuornueckas 1
KJIETKa

17

Crpoenue

3YKApUOTUYECKOMN

KJIETKH.

[IpakTuueckas padbora 1
«3y4eHne CBONCTB
KJIETOYHOU

MeMOpaHbI»

0.5

18

19

IToBepxHOCTHBIN
anmnapar KJIeTKU

OnHomeMOpaHHbIE
OPTraHOU[IbI KIETKH.
[IpakTnueckas padbora
«M3yueHne nBUKEHUS 1
OUTOIIJIa3MBI B

PACTUTCIIBHBIX

KJIETKax»

0.5

20

21

[TonyaBTOHOMHBIE
OpPTaHOM[IBI KIJICTKH:
MUTOXOH/IPHH,
TUTACTHIBI.
JlaGopatopHnas pabora
«HMccrnenoBanue
IUIa3MOJIN3a U
JIeTIIa3MOoJIH3a B
PacTUTEIBHBIX
KIIETKaxX)

HememOpanHbie
OpPTraHOU[IbI KJIETKH

0.5

22

CrtpoeHue u QyHKIINH
aapa
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23

CpaBHurenbHas
XapaKTepUCTHKA

KJIETOK 3YKapHOT.
Jlaboparopnas pabota 1
«M3ydenue cTpoeHus

KJIETOK Pa3InYHbIX
OpPraHU3MOB»

0.5

24

Accumursnuys u
JTUCCUMUJISALIAS — JIBE
CTOPOHBI
MeTaboau3ma. Turbl
oOMeHa BEIECTB.
JlaGopaTopHas paboTta
«3yuenue
KaTaJIuTHICCKOM
AKTUBHOCTH
¢bepmeHTOB (Ha
IpUMEpPe aMIIIa3hl
WJTU KaTajiasbl)»

25

26

27

DepMEHTATUBHBIN
XapakTep peakuui
KIIETOYHOTO
MeTabonn3Ma.
JlaGopatopHas pabora
«3yuenue 1
(bepMeHTaTUBHOTO
paciienyieHus
MepOKCHJIa BOIOpoaa
B PACTUTEIHHBIX U
KUBOTHBIX KIJIETKaX)

benku-akTuBaTops U
OeIKU-UHITMOUTOPBI
ABTOTpOGHBINH TUII
oOMEHa BEIIECTB

0.5

28

29

dorocuntes 1

XeMOCHHTES.
JlaGopatopHnas pabora
«CpaBHeHHE
MIPOLIECCOB
dboTocuHTE3a U
XEMOCHUHTE3a»

0.5
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30

AHa’poOHbIE
opranu3mMbl. Buzsl
OpOKEHUSI.
Jlaboparopnas pabota
«CpaBHeHUE
MIPOLIECCOB OPOKEHHUS
U JIBIXaHUS»

31

AspobHbIE
OpraHu3Mbl. DTarbl
SHEPTreTUYECKOTrO
oOMeHa

32

OHeprus
MeMOPaHHOTO
rpaJiieHTa MPOTOHOB.
Cunre3 AT®: pabora
npoTtoHHON AT®-
CUHTA3bI

33

34

35

Peaknun MaTpu4HOro
CUHTE3a
Tpanckpunuus —
MaTpUYHBIA CUHTE3
PHK

Tpanciauys u e€
JTarnbl

36

Konnposanue
aMHUHOKHCIIOT. Pob
pubocom B
OmocuHTe3e OenKa

37

Opranuzanus reaoma
y IPOKapUoT U
3yKapuoT

38

39

MonekynspHbie
MEXaHHU3MBI
JKCIIPECCUU T€HOB Y
3yKapuoT

Bupycer —
BHEKJIETOUHBIE (hOPMBI
KU3HH B O0JIUTaTHBIE
MapasuThl.
[IpakTuueckas pabora
«Co3znanue moaenu

0.5
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40

BHUpYCa»

Bupychsie
3a0071eBaHUs
YelloBeKa, )KUBOTHBIX,
pacTeHui

41

HanorexHoinoruu B
OMOJIOTUH U MEIUIIUHE

42

43

JKU3HEHHBIN 1TUKI
KJIETKU

MarpuuHblii CHHTE3
JIHK

44

XPpOMOCOMBI.
Jlaboparopuas pabora
«M3ydenue xpoMocom
Ha FOTOBBIX
MUKpOITpenaparax»

0.5

45

JeneHue KiIeTku —
MUTO3

46

47

Turmbl KIETOK.
Kapuokunes n
IIUTOKUHE3.
JlaboparopHnast pabota
«Habnronenne Mutosa
B KJIETKaX KOHYMKA
KOpellka Jyka (Ha
TOTOBBIX
MUKpOTIpenaparax)»
Perynsauus
KU3HEHHOTO LMKJIa
KJIETOK

0.5

48

Opranusm Kak eauHOoe
uenoe

49

50

TkaHu pacTeHun.
JlabopaTopHas pabota
«M3yueHune TKkaHen
pacTeHuin»

TkaHU )KUBOTHBIX U
YeloBeKa.
JlabopaTopHas pabota
«M3yueHune TkaHeun
KUBOTHBIX)»

0.5

0.5
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51

Opransl. CucteMbl
OpraHoB.
Jlaboparopnas pabota
«M3y4yeHue OpraHos
LIBETKOBOT'O
pacTeHus»

0.5

52

53

Omnopa Tena
OpraHu3MoOB
JBmxenue

OpraHU3MOB

54

[Intanue opranu3sMoB

55

[Iuranue
ITI03BOHOYHBIX
KUBOTHBIX.
[InmeBapurenpHas
CUCTEMA YEJIOBEKa

56

57

JlpIxaHue OpraHu3MoB
Hpixanue
MMO3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKa

58

TpancnopT BemecTB y
OpraHu3MOB

59

60

KpOBeHOCHaﬂ cucTreMma
IIO3BOHOYHBIX
JKHUBOTHBIX U YCJIIOBCKA

Brinenenue y
OpraHu3MoOB

61

62

63

3amuTa y OpraHu3MoB
HNmmyHHas cuctema
YeJIoBeKa
Paznpaxumocts u

perysus y
OpPraHHU3MOB

64

I'ymopanbHas
peryisnus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

65

66

@OopMBI pa3MHOKEHUS
OpraHU3MOB

IlomoBoe
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67

Pa3sMHOKEHHE
Meiio3 1

68

69

I'amerorenes.

OO6pazoBanue u

pa3BHUTHE TIOJIOBBIX

KJICTOK.

JlaGopaTopHas pabora 1
«M3ydenue ctpoeHHs
MOJIOBBIX KJIETOK Ha

TOTOBBIX

MUKpOITpenaparax»
WNupuBuayanbHOE

pa3BUTHE OPTaHU3MOB 1
— OHTOT€HE3

0.5

70

3axiajika OpraHoB U
TKaHEH U3
3apO/IbIIIEBIX
JIMCTKOB

71

72

73

74

Pocr u pasButne
KUBOTHBIX.
Jlaboparopras pabora
«Bp1sBIIEHUE
MIPU3HAKOB CXOJICTBA
3apoJbllIen
MMO3BOHOYHBIX
KUBOTHBIX»

PasmHOXeHNE 1
pa3BUTHE PACTEHUM.
JlaGopatopHnas pabora
«CTpoeHue OpraHoB
Pa3MHOXKEHHUS
BBICIINX PACTEHUI»

I/ICTOpI/IH CTaHOBJICHUA
" pa3BUTHA I'CHCTUKU 1
KaK HayKn

OCHOBHBIE TOHATHS U
CHMBOJIbI T€HETUKH.
JlaGopatopHnas pabora
«Jlpo3odura kak
00BEKT FeHETHYECKUX
UCCIIEIOBAHUI»

0.5

0.5

0.5
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75

76

77

78

79

80

81

3aKOHOMEPHOCTH
HaCJIeI0BaHHSA
MIPU3HAKOB.
Mounorubpumanoe
CKpEIIUBaHHUE.
[IpakTrueckas pabora 1
"U3yuenue
PE3yNbTaTOB
MOHOTHOPUIHOTO
CKpEIIUBAHUS Y
npo3o¢uib”

Huromornyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEILIMBaHUS

AHanu3upyroiiee
CKpEIIIMBaHUE.
Henomnnoe
JIOMUHUPOBaHUE

Jurnbpuxoe
CKpeLIMBaHUE.
ITpakTryeckas pabora
«M3yuenue
pe3yIbTaToB
TUTHOPUTHOTO
CKpEUIMBAHUS Y
po30GUITB»

[uTonornueckue

OCHOBBI

TUTHOPUTHOTO

CKpEIIUBAHUS

CuenneHHoe

HacJieJ0BaHNE 1
MIPU3HAKOB
XpoMocoMHast TeOpus
HACJIEICTBEHHOCTH

0.5

0.5

82

83

T'enetuka momna 1

T'enorun kak
eJIOCTHas CHUCTEMA

84

T'ereTnueckuit
KOHTPOJIb Pa3BUTHS
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85

paCTCHHﬁ, KHNBOTHBIX
1 4CJIIOBCKA

M3menuuBoCcTE

MIPU3HAKOB. BUbI 1
M3MEHYUBOCTH

86

MonudukarnronHas
U3MEHYNBOCTD

87

88

89

BapuauuonHsslii psaa u
BapUallMOHHAS
KpHUBasi.
Jlaboparopuas pabora
«UccnenoBanue
3aKOHOMEPHOCTEH
MOIU(PUKAITIOHHOM
U3MEHUYUBOCTH.
[Toctpoenue
BAapUALIMOHHOTO psija
Y BapUaLlMOHHOMN
KpHBOW»
I'enoTunuueckas
W3MEHYUBOCTb.
KomOunaTtuBHas
W3MEHYMBOCTh

MyrannonHsas

U3MEHYUBOCTb.
[IpakTnueckas pabora
«Myranuu y 1
npo3oduibl (Ha

TOTOBBIX

MHUKpOIpenaparax)»

0.5

0.5

90

3aKOHOMEPHOCTH
MYTaIHOHHOTO

npouecca. 1
ONUreHeTrKa u

AMUTEHOMUKA

91

I'eneTnka yeoBeKa.
[IpakTnueckas pabora
«Cocrasiienne u
aHaJu3 pOJOCIOBHON»

0.5

92

MeTtoab!
MEIUITTHCKOMN
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93

94

T'CHCTHUKHU

3HayeHue
MEIUIIMHCKON
FeHETUKU B
MPEAOTBPAIEHUN U
JIEUEHUHU
F€HETUIECKUX
3a00JIeBaHUI
YyeJIoBeKa

OCHOBHBIC TIOHSTHSI
CEIICKITUH.
Jlaboparopuas pabora
«M3ydenue copToB
KYJIbTYPHBIX PaCTCHHU
W HOPOJI TOMAITHHUX
KHBOTHBIX)

0.5

95

MeTtob1
CEJIEKIIMOHHOMN
paboTHLI.
Jlaboparopuas pabora
«M3y4eHnue MeTo10B
CEJICKITUH PacTCHUI»

0.5

96

Hoctrxenus
CEJIEKIIMY PACTEHHI 1
KUBOTHBIX.
ITpakTryeckas pabora
«IIpuBuBKa
pacTeHui

97

Coxpanenue,
U3YyYEHUE U
UCIOJIb30BaHNE
TEeHETUUYECKUX

pecypcoB

98

99

BbrnorexHonorus kax
HayKa 1 OTpacib
MIPOU3BO/ICTBA.
[TpakTuueckas pabota
«M3yuenue oObEKTOB
OMOTEXHOJIOTHH)

OCHOBHEBIE
HaIpaBIICHUS

0.5
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100

CUHTETUYECKOU
OUOIOrUu

XpoMoCcOMHas 1
TeHHAasi UH)KEHEPUS

101

Menuiackue
OUOTEXHOJIOTUHA

102

O06001eHre o Kypey
"buonoruueckue
CUCTEMBI U IpoLecchl”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 KJIACC

No
1/
I

102

135

KommuectBo yacos

Tema ypoka

OBOIIOIAOHHAI
teopus Y. Jlapsuna

Bcer

KoHTposibHBI
€ padoThI

IIpakTnuecku
€ padoThI

DNEeKTpOHHBIE
uudpoBbie
o0OpasoBareibH
BIC PECYPCHI

JIBHoKyIIE CHIIBI
SBOJIFOLIMN BHUJIOB 110
Y. JapBuny

boprba 3a
CYLIECTBOBAHHUE,
€CTECTBEHHBIN U
HWCKYCCTBEHHBII
otbop

®opMupoBaHue
CUHTETUYECKOU
TEOPHUH 3BOJIIOLIUHU

OTansl
3BOJIOLIMOHHOIO
rpouecca:
MHKPOIBOIIOLHS U
MAaKpO3BOJIOLIHS
[Monmynsauus —
3JeMEeHTapHast
SJIMHHIIA DBOJIOINN

3akoH
TE€HETUYECKOTO

0.5
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paBHOBecust JIk.
Xapnu, B.
BaiinGepra.
JlaGopatopnas
pabota «BrIsiBICHHE
W3MEHYHUBOCTH Y
0co0el 0THOTO
BUIA»

DnemMeHTapHbIe
(hakTOpPHI IBOTIOLUU

10

11

12

Dddekt ocHoBaTes.
Db ekt
OYTBUIOYHOTO
TOPJIBIIIIKA

Murpanuu.
W3omsmmn
ITONYJISLIAIN:
reorpaduyeckasi,
Ouosiorunueckas
EcrecTBenHbIi
oTbop —
HAMPABJISIOIIHNI
(hakTOp HBOIOIUHU

[TonoBoit oT60p

13

[IpucnocoOneHHOCTH
OpPTaHU3MOB KaK
pe3yibTar
MHUKPOIBOJIIOLUH.
JlaGopaTopHas
pabota «M3ydyenue
apoMop$030B U
WIOAIaNTalul y
pacTeHuil u
KHBOTHBIX)»

0.5

14

IIpumepsl
MPUCTIOCOOIEHUH Y
OpPraHU3MOB:
Moponoruueckue,
¢buznonoruyeckue,
OMOXUMHUYECKUE,
MIOBE/ICHYECKUE.

0.5
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JlaGopaTopHas
pabora
«[Ipucnocodbnenns
OPraHM3MOB U MX
OTHOCHTEJbHAsI
1eJIeCO00Pa3HOCThY

15

Bupn, ero kpurepuu u
CTPYKTYpa.
JlaGopatopnas
pabota «CpaBHeHHE
BUJIOB T10
MOp]oIIOTHYECKOMY
KPHUTEPUIO»

0.5

16

17

18

19

CrpykTypa BH1a
BumoobpaszoBanue
KakK pe3yabTar
MHUKPO3BOJIOIIUU

CBs3b
MHKPO3BOJIIOIUHU U
AMUIEMUOIOTHA

O000111eH1E IO TEME

«MHUKpPO3BOIIOLHNS U
€€ pe3yabTaThD)

20

Makpo3Bosronus.
ITaneoHTOIOrNYECKHU
€ MCTOJ bl U3YUCHUA
SBOJTIOIUU

21

22

23

buoreorpaguueckue
MCTOABI U3YUYCHUA
IBOJIIOLUH

DOMOpHOIOTHYeCcKHe
U CPaBHUTEIIBHO-
Mopdonoruueckue
METOJIbI U3yUCHUS
IBOJTFOLINU

MonexkyisapHo-
TreHEeTUYECKHE,
OMOXUMHYECKUE U
MaTeMaTH4eCKHe
METO/]Ibl U3yUEHUS
JBOJIIOLIAA
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24

25

26

OO6mmue
3aKOHOMEPHOCTH
SBOJIIOLUU

AnantuBHas
paauanus.
HepaBnomepnocTh
TEMIIOB 3BOJIIOLINH

O06001IeHE 10 TEME

«Makpo3BoJronus 1
€€ pe3ynbTaThI»

27

HayuHble runoressl
MPOUCXOXKICHUS
JKM3HH Ha 3eMiie

28

Jlonay4Hble
IIPEJCTABICHHUS O
3apOKJICHUU KU3HU

29

30

OcHOBHBIE 3Tanbl
HEOPraHWYECKON
9BOJIIOLIAA

I 'ummoresnr
3apOXKIACHUS KU3HU

31

32

33

Ucropus 3emnu u
METOABI €€
U3yUYEHHUSL.
JlaGopaTopHas
pabota «M3yueHue u
OIHCaHHe
MCKOTTaeMBIX
OCTaTKOB JIPEBHUX
OpPTaHU3MOBY

Hauanensie aransl
OpraHNu4ecKou
SBOJIIOLIAA

OBoMIOIUSA DYKapuOT

0.5

34

OCHOBHBIE 3TAITBI
9BOJIIOIAN
pPacTHTEIHLHOTO
mupa. [IpakTuaeckas
paborta «3ydyeHnue
0coOeHHOCTEH
CTPOEHHUs pacTEHUN

0.5
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35

Pa3HBIX OTACIIOB)

OCHOBHBIE dTaNbl
JBOJOLIUHU
YKUBOTHOT'O MHUPa

36

37

38

DBOJIIOIUS
KUBOTHBIX.
[IpakTuueckas
pabora «3yuenue
0COOEHHOCTEMH
CTpOCHHS
MO3BOHOYHBIX
KUBOTHBIX)

Pa3BuTHe *u3Hu Ha
3emuie 1o 3pam U
nepuoam
MaccoBblie
BBIMUPAHUSA —
9KOJIOTHYECKHE
KPHU3HCHI MPOILIOTO

0.5

39

CoBpeMeHHbIH
JKOJIOTHYCCKHM
KpHU3HC, ET0
0COOEHHOCTH

40

CoBpeMeHHas
cucreMa
OpPTaHHYECKOTO
MPOIILIOTO

41

42

43

44

OCHOBHEBIE
CUCTCMATHUUYCCKHC
IPYIIIBI OPraHu3MOB

O06o006mIeHue 1o TeMe
«IIpoucxoxaenue u
pa3BI/ITI/Ie JKN3HU HA
3emie»

AHTpOIONOrus —
HayKa O 4eJIOBEKE

PasButne
MPEJCTABICHUM O
MIPOUCXO0XKICHUU
YyejoBeKa

45

MecTto uesioBeka B

0.5
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46

cucTemMe
OpPraHUYeCKOTro
mupa. JlaboparopHas
pabora «M3yuenue
ocoOeHHOCTeH
CTPOCHHUSI CKelleTa
YeI0BeKa,
CBSI3aHHBIX C

MPSIMOX 0XKICHUEM)

JIBHoKyIME CHIIBI
aHTpPOIIOreHe3a

47

CooTtHonIeHHE
OMOJIOTHYECKUX U
COLIMAJIBHBIX
(bakxTopoB B
AHTPOITOTEHE3E

48

49

50

OCHOBHBIE CTaUH
aHTPOTIOTeHEe3a

ITaneoreneruka u
rajeoreHoMHKa
OBoTION U
COBPEMEHHOTO
YyeJoBeKa

51

Yenoseueckue pachl.
[TpakTnueckas
pabota «3yuyenue
9KOJIOTMUECKUX
ajarnranui
YeJI0OBEKa»

0.5

52

MexaucuunimHapH
BI€ METOJIbI
AHTPOIIOJIOTUU

53

O0o001enue Mo TeMe
«IIpoucxoxaenne
gyejoBeKa —
AQHTPOTIOTCHE3)»

54

55

3apoxaeHue u
pa3BHUTHE YKOJIOTHH
MeToas! DKOJIOTHH.

JlaGopatopHas
pabota «M3ydyenue

0.5
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56

57

METOJIOB
IKOJIOTUYECKUX
HUCCIIEJOBAHUI»

3HaueHHUE
KOIOTHYECKUX
3HAHUN IS
YyeJIoBeKa

OKOJIOTUYECKHE
(hakTophI

58

59

60

Aluotnueckue
¢daktopbl. CBET Kak
3KOJIOTUYECKU I
(dhakTop.
JlaGopaTtopHas
pabota «BrlisiBieHHE
MIPUCIIOCOOICHHIA
OpPTraHU3MOB K
BIIUSTHUIO CBETAY

Abunotnyeckue
(hakTOopHI.
Temneparypa kax
3KOJIOTUYECKU I
(dakTop.
JIaGoparopHas
pabota «BrIsiBIeHHE
MPUCTIOCOOTICHUIA
OpPraHU3MOB K
BIIUSTHUIO
TEeMIIEPaTyphI»

AoOunoTnueckue
(bakTophl.
BnaxHocTh Kak
OKOJIOTHYECKUN
daxrop.
JlaGoparopHas
paborta
«AHaToOMHYECKIE
0COOCHHOCTH
pacTeHui U3 pa3HbIX
MECT OOUTaHUS

0.5

0.5

0.5

61

O06001IeHME 10 TEME
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62

63

«DKoJorus — HayKa
0
B3aMMOOTHOIIEHHUSIX
OpraHU3MOB»

Cpensl oouTanus
OpraHU3MOB
buonornueckue
PUTMBI

64

65

66

67

Kuznennsie popmbl
OpPTraHu3MOB

buotuueckne
(hakTOophI

3HayeHue
OMOTHYECKUX
B3aUMOIEUCTBUAN I
CYLIECTBOBAHHUS
OpraHU3MOB B CpeJie
o0OHTaHUA

O00011IeHIE IO TEME

«OpraHusmsl U
cpena OOuTaHUs»

68

OKOJIOTUYECKHE
XapaKTePUCTHKU
MOMYJISIITUH

69

70

71

OcHOBHBIE
MMOKa3aTeun
HOHy.]'ISIIII/II/II
YUCIIEHHOCTb,
IUIOTHOCTD,
BO3pacTHas U
MOJIOBAsi CTPYKTYpa

OcHOBHBIE
IMOKAa3aTeIn

MO YJISIIAH:
POXKIaeMOCTb,
MIPUPOCT, TEMI
pocTta, CMepTHOCTb,
MUTPAIIN
OKonoruyeckas
CTPYKTypa
MOMYJISIITII
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72

73

74

75

76

77

Jnnamuka
MIONYJISALIMY U €€
perymisuus
Kpussie pocta
YHCIIEHHOCTHU

nonysiiuu. Kpusbie

BBIKUBAaHUA

DKoJiornueckas
HUIIIa BUJA.
JlaGopaTopHas
paborta
«[Ipucnocobnenus
CEMSIH PaCTeHUH K
pacceneHuIo»

Bua xkak cucrema
MO YJILIAN
3aKOHOMEPHOCTH
MOBEJACHUSA U
MUTpaluit
JKMBOTHBIX
Coo011ecTBO
OpraHu3MOB —
OHOIIEHO3

0.5

78

79

80

81

DKocucrema Kak
OTKpBITAs CHCTEMA
Kpyrosopot
BEIIIECTB U IMOTOK
DHEPIUU B
9KOCHUCTEME

OCHOBHEBIE
oKasarem
3KOCHUCTEMBI

OKOJIOTUYECKUE
MTUPAMH/TBI

82

Nsmenenus
COOOIIECTB —
CYKIIECCUU

83

IIpuponusie
HKOCUCTEMBI.
DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI
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84

85

MOpEN U OKEaHOB
IIpuponnsie
9KOCHUCTEMBEI.
DKOCUCTEMBI TYHJID,
JIECOB, CTEIEH,
MYCThIHb

AHTpPOIOreHHbIE
9KOCHCTEMBI

86

YpO03KOCHCTEMBI.
[IpakTrueckas
pabota «/3y4enue u
OITUCaHUe
ypOO03KOCHCTEMBI»

0.5

87

3aKOHOMEPHOCTH
dbopmupoBaHus
OCHOBHBIX
B3aMOJEUCTBUI
OpraHU3MOB B
IKOCHCTEMAX

88

89

90

MexaHU3MBI
BO3ACHUCTBUS
3arpsi3HEHUH Pa3HbIX
THIIOB Ha
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
YKOCHCTEMHOM
YPOBHSIX

O6o0011eHue o Teme
«3JKOIIOTHsI BUIOB U
MTONYJIALIAI»
buocdepa —
oO1IeruIaneTapHas
obosouka 3emin

91

VYuenune B. U.
Bepranackoro o
ouocdepe

92

93

3aKOHOMEPHOCTH
CYIIECTBOBaHHUS
ouocdepsl
Kpyrosopotsl
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94

95

BELIECTB U
OUOreOXUMHUUYECKUE
LIUKJIBI

30HaIBLHOCTh
ounocdepsl.
OcHOBHBIE OMOMBI
CyIIn
YCcTOMYnMBOCTh
ouocdepsl

96

OKOJIOTUYECKHE
KPHU3HCHI B UX
HIPUYHHBI

97

98

99

Bo3snelictBue
YeJioBeKa Ha
ouochepy
AHTpPOIIOT€HHOE
BO3JICHCTBUE HaA
pacTUTENbHBIN 1
YKUBOTHBII MU

Oxpana npuposl

100

OcHoBHbIE
MIPUHIIMIIBI
YCTOWYUBOIO
pa3BUTHS
4eJI0BEYECTBA U
IIPUPOJIBI

101

102

PanuonansHOE
MPUPOIONOIB30BAHU
€ M COXpaHEeHHe
OHOJIOTHYECKOTO
pazHooOpa3us 3eMiau

O0o001enue Mo TeMe
«buocdepa —
riaodanpHas
9KOCHUCTEMA»

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

102

7.5
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* buonorus. buonorndeckue cucremsr u mporeccs, 10 knace/ Tepemos A.B., [lerpocosa
P.A., O6mectBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « IOl MHEMO3NHA»
* buonorus. buonornyeckue cucreMs! u mpoueccsl, 11 kmace/ Tepemos A.B., Ilerpocosa
P.A., O6mectBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « IOl MHEMO3UNHA »

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

buonorus. EI'D: MmonekynsapHas 6uosorust B HoBoMm ¢opmare.10-11 kmaccsl.
TpenupoBounas Tetpanb /A.M.benas, T.M.ITonosa -Poctos nv//1: Jleruon.
buomnorus. CoopHuk 3a1a4 u ynpaxHeHuid. 10-11 kmacesl: yaueOHOe mocodue s

00mieo0pa3oBaTenbHBIX Opranu3anuii: yriayo:n. yposens / E.H. lembsakoB, A.H. Co6oes.-
M.IIpocgemieHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e POII
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