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IHosicHuTeIbHAA 3alIUCKA

[Iporpamma mo yuebnomy mpeamery "buosnorus" (manee - OMOIOTHs) HA YPOBHE CPEIHETO
obmiero oOpazoBaHusi pazpadborana Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 ob6pazoanuu B Poccuiickoit @enepanun», PI'OC COO, Konnenuu npenogaBaHus yaeOHOTO
npenmera «brosorus» 1 OCHOBHBIX MOJIOKEHHH (eaepanbHOl pabodel mporpaMMbl BOCTIUTAHHUS.

VYuebubiii npeamer «buomorus» (10-11 kimaccel) sBASETCS OJHHM W3 KOMIIOHEHTOB
npeaMeTHOW oOsactu «EctecTBeHHO-Hay4yHbIe npeameThly. CornacHo mnojoxenusm ®I'OC COO
npoduibHBIC yUeOHBIC MPEIMETHI, SBISIOTCA criocoOoM muddepeHnmanuu 00y4eHUs Ha ypOBHE
CpeaHero oO0Iero oOpa3oBaHUS W MPHU3BAHBI OOECIICYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM
o0IINM, CpeTHUM OOIINM, CPeTHUM MPOo(decCHOHABHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIbIA M3 3TUX Y4YeOHBIX MPEIMETOB JODKEH OBITh OPUEHTHPOBAH Ha MPUOPUTETHOE PELICHUE
00pa3oBaTEeNbHBIX, BOCIUTATEIbHBIX W PA3BHBAIONINX 3ajay, CBA3AHHBIX C MpO(GOpUEHTALUCH
o0yJaromuxcs W CTHUMYJUPOBAaHMEM HHTEpeca K KOHKPETHOW OO0JIaCTH HAy4YHOTO 3HAHMSA,
CBSI3aHHOT'O C OMOJIOTHEN, MEULIUHOM, SKOJIOTHEH, ICUXOJIOTHEH, CHOPTOM MJIH BOSHHBIM JIEJIOM.

[IporpamMma no yuebHomy mpeamery "buonorus" na€r mpeacTtaBieHUE O IeM W 3aJadyax
u3ydeHus: ydaebHoro npeamera «buonorus» Ha yriryOJIEHHOM ypOBHE, ONpeAessieT 00s3aTeNbHOe
(MHBapuUaHTHOE) MpPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpUpOBaHHE IO pasjenaM M Temaw,
pacmpezienieHne 1Mo KjiaccaMm, peKOMEHIyeT MOCIeA0BaTeIbHOCTh U3yUeHUsl y4eOHOro Marepuaia ¢
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, TOTUKU y4eOHOTO MpoIecca, BO3PACTHBIX
ocobeHHOCTeH 0Oyuarommxcs. B mporpamme 1mo OHOJIOTHH peaTrn30BaH MPUHIHI TPEEMCTBEHHOCTH
C U3y4YeHHEeM OWOJIOTMM Ha YpPOBHE OCHOBHOTO o00Imero obOpa3oBaHus, Onaromaps demy
MPOCMATPUBAETCA HAMpPABICHHOCTh Ha TOCIEAyIoUlee pa3BUTHE OWOJOTMYECKUX 3HAHUH,
OpUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, DKOJIOTUYECKOTO
MBIIIEHMS], TPEJICTABICHUH O 310pOBOM 00pa3e >KM3HH, HAa BOCIIUTAaHUE OEpPEKHOTO OTHOLLIEHUS K
OKpY’Karole mpupoaHou cpene. B mporpamme mo OMOJOTHMH TakKe TMOKa3aHbl BO3MOXKHOCTHU
yuebHoro mnpeamera «buonorus» B peanusauuu TpeboBanuit ®PI'OC COO K miIaHUpyeMbIM
JMYHOCTHBIM, METalpeAMETHbIM M MpPEIMETHBIM pe3yibTaTaM oOy4yeHHs U B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIIbHON JAESITEIbHOCTH OO0YYaromMXCS 10  OCBOEHHIO
coJiepKaHusl OMOJIOTHYECKOTr0 00pa30BaHUs HA YPOBHE CPEHEr0 0011Iero 00pa3oBaHus.

VYueOHblil npenmMeT «buoorus» Ha YpOBHE CPEIHEro o0Iero oopa3oBaHus 3aBepuIaeT
Ouosiornyeckoe oOpa3oBaHUE B IIKOJIE U OPUEHTHPOBAH HA PACHIMPEHHME M YIIyOJieHue 3HaHUMH
00y4aromuxcs 0 KUBOW MPUPOJIEe, OCHOBAX MOJEKYISIPHON M KJIETOYHOW OMOIOTHH, IMOPHOJIOTUI
1 OMOJIOTHM Pa3BUTHUS, TEHETUKHU, CEJIEKIIMU, OMOTEXHOIOTMH, IBOJIFOIIMOHHOTO YUEHUS U 3KOJIOTUH.

N3zyuenne yuebHOro npeamera «buosorus» Ha yriayOoJieHHOM YpOBHE OPHEHTUPOBAHO Ha
MOJIrOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIEMY HOTYYEHHUI0 OMOIOTHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusgx CpeaHero mnpodeccuoHalIbHOrO o0pa3zoBaHusi. OCHOBY €ro cojJep>KaHus

COCTaBJISIET CUCTeMa OMOJOTMYECKHX 3HAHWM, MOTYYEHHBIX MPHU U3YYEHUU O0ydaroluMHUCA
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3esioB OWOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10-11 kmaccax 3TH 3HaHMA MOTY4ArOT pa3BUTHE. Tak, pacCHIMPEHbl U YIIyOJIeHBI
OMOoJIOTNYECKHE 3HAHUSI O PAaCTEHUSX, )KUBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YeloBeKa, 00X
3aKOHOMEPHOCTSIX KU3HH, JOMOJHUTEIHHO BKIIOYEHBI OMOJIOTUYECKUE CBEICHUS MPHUKIAJIHOTO U

MTOMCKOBOT'O XapaKTepa, KOTOPble MOKHO HCIIOIb30BaTh KaK OPUEHTUPHI I MOCIETYIOIIEro
BbIOOpa npodeccuu. Bo3moxkHa Takke MHTErparysi OMOJIOTHYeCKUX 3HAHUH ¢ COOTBETCTBYIOIIUMU



3HAHUSIMM, IIOJYYEHHbIMM OOYy4YalOUIMMUCA NpU U3y4eHUM (U3MKHM, XUMHHU, Treorpadpuu U
MaTEeMaTHKH.

CrpykTypa mporpammbl 1o YydyeOHOMYy mpeamery "buomorms" oTpakaer CHCTEMHO-
YPOBHEBBII U HBOJIOIUOHHBIA MOAXOABl K H3y4eHHI0 Ouonoruu. COrIacCHO MM, H3Y4YarOTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE AJIS JKMBBIX CHUCTEM Pa3HOIO YPOBHS OpraHU3alluy,
HBOJIIOLIMM OPraHUYECKOI0 MUpa Ha 3emiie, COXpaHEHUs] OMOJIOrMYECKOro pa3HOO0pa3us IIIAHETHI.
Tak, B 10 xmacce M3y4yaroTCsi OCHOBBI MOJIEKYJISIPHOW M KIETOYHOH OWONOTHH, SMOPHOJIOTHU U
OMOJIOTUU DPA3BUTHSA, TCHETUKM M CEJCKIMH, OHOTEXHOJIOTMHM W CHHTETHYECKOH Ouosoruwu,
aKTyaJIM3UPYIOTCS 3HAHUA OOydaroluxcs 0 OOTaHMKE, 300JI0TMM, AHATOMUH, (PU3HNOJIOTUU
yenoBeka. B 11 kmacce u3ydaroTcs 3BOJIOLMOHHOE YYEHHME, OCHOBBI JKOJIOIMU U YYEHHE O
ouocdepe.

VYuebublii mnpeamer «buonorus» mnpu3BaH 00eCEUUTh OCBOCHHE OOYYaIOUIMMHUCS
OMOJIOTMYECKUX TEOPUI U 3aKOHOB, UJIEH, MTPUHLUIIOB U MPaBUJI, JIEXKAIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAyYHOW KapTHHbI MHpa, 3HAHUM O CTPOEHUH, MHOrooOpazuu M OCOOEHHOCTSIX
KJIETKHM, OpraHu3Ma, MOMYJISIMM, OWOIEHO3a, OSKOCHUCTEMBI, O BBLIAIOIIMUXCS  HAYYHBIX
JOCTUKEHUSIX, COBPEMEHHBIX HCCIEOBAaHUIX B OMOJIOIMH, NPUKIAAHBIX ACHEKTaX OMOJIOTHYECKUX
3HaHuMU. Jlng pa3BUTHA U TOAJEPKAHUA MHTEpeca oOydarolmuxcs K OWONIOrMM Hapsgy co
3HAYUTENbHBIM O0BEMOM TEOPETUYECKOT0 MaTepHuaja B COAEP)KaHUM IPOrpaMMbl MO OMOJIOTHU
IPEJYyCMOTPEHO 3HAKOMCTBO C HCTOpPHEH CTAHOBJIEHUS M Pa3BUTUS TOM WJIM HHOM oO0JacTH
OMOJIOTMHM, BKJIAJOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHHE BAKHEHIINX
OMOJIOTUYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3ydyeHus ydyeOHoro npenmera «buonorus» Ha yriyOaEéHHOM ypOBHE — OBJaJieHHUE
00y4aroIUMUCs 3HAaHUSMU O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHu3alMy KUBBIX CUCTEM Pa3HOTO
paHra u MpHOOpEeTeHHWe YMEHHUH HCIIOJIb30BaTh OSTH 3HaHUA B (OPMHpPOBAHMM HHTEpeca K
onpenenéHHo o6macTi MpodhecCUOHATBHON JEesTENHPHOCTH, CBA3aHHOW C OWoONOruMed, UM K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOT0 00pa30BaHuUsI.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpenmera «buosorus» Ha yriayOJEHHOM YpOBHE
o0ecrnieunBaeTcs pelieHueM CIIEAYIOIUX 3a1au:

OCBOEHHE O0YYaIOUIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHMN: 00 OCHOBHBIX OMOJOTMYECKHUX
TEOpUSAX, KOHLENUUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W IPAaBHJIAX, COCTABIIAIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUpPa; O CTPOEHUH, MHOT00Opa3uu U 0COOEHHOCTSIX
OMOJIOTUUECKNX CHUCTEM (KJIETKa, OpraHu3M, IMOMyJSAIus, BHJ, OuoreomeHo3, Ouocdepa); o
BBI/IAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

O3HAKOMJIEHHE 00YYaIOLINXCsl C METOJIaMH MTO3HAHUS KUBOM MPUPOJIBI: UCCIIEA0BATEILCKUMU
MeTOJaMH OHOJIOTMYECKUX HayK (MOJEKYISIPHOM UM KIETOYHOM OHWOJIOTHH, SMOPHOJIOTHH U
OMOJIOTMM pa3BUTHUS, TEHETUKU U CENEeKIUH, OHMOTEXHOJOTMHM M CHHTETUYECKOW OHOJIOoTHH,
MAJICOHTOJIOTUH,  JKOJIOTMH); METOJaMH  CaMOCTOSITEIbHOTO — MPOBEACHUS  OMOJIOTHYECKHUX
uccleioBaHuii B jaboparopu W B mpupoje (HaOmroneHue, H3MEpeHHe, OJKCIIEPHUMEHT,
MOJICIUPOBAHNE);

OBJIaJIcHHEe OOYYalOIIMMUCS YMEHHUSMHU: CAMOCTOATEIbHO HAaXOAWTh, AHAIU3UPOBATH U
UCMOJIb30BaTh OMOJOTMYECKYI0 MH(OPMALMIO; MOJIb30BAaTHCSI OMOJIOTMYECKOH TEPMUHOJOTHEH U
CHUMBOJIMKOH; YCTAHABIUBATh CBSI3b MEXKIY Pa3BUTHEM OMOJIOTUU U COLUATEHO-IKOHOMHUYECKUMH U
9KOJIOTMUECKUMHU MpoOJIeMaMH 4YeJIOBEYeCTBa; OLIEHMWBAThH IOCIEJCTBUS CBOEH NEATEIBHOCTH IO
OTHOLICHMIO K OKpYXalollell NpUpOAHOH cpele, COOCTBEHHOMY 3[J0POBBIO M  3JI0POBBIO
OKpY>KaloOIIKX JII0/Iei; 000CHOBBIBATh M COOIOATh MEPHI MPOPMIAKTUKN WH(EKITUNOHHBIX



3a00€BaHN, TpaBWia IIOBEICHUS B TpUpoAe M obecreueHus Oe30MacHOCTH COOCTBEHHON
KHU3HEICATSIbHOCTY B YPE3BbIYAWHBIX CUTYalUsSIX MPUPOJAHOIO U TEXHOIEHHOTO XapaKTepa,
XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIC OTKPHITHS B 00JIACTH OUOJIOTHH;

pa3BuTHE y OOYYAIOMIUXCS MHTEIUICKTYAJIBHBIX W TBOPYECKHX CIOCOOHOCTEH B mpoiiecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCIEAOBAHUAMU B OHOJIOTHUH,
pelaeMbIMi €10 MpoOJjeMaMH, METOJ0JIOTHEeH OHOJIOrHYeCKOro UCCIIEIOBAHMS, IPOBEICHUS
IKCIIEPUMEHTAIBHBIX  UCCIICJIOBAHMA, PEIICHUs OWOJOTMYECKUX 3313y, MOJCITHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIUTAHHE y OOYYaIOIIUXCS LIEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHUpPOJAE B LIEJIOM U K
OTHeNbHBIM €€ OoO0BbeKTaM U  fABJIEHUSAM; (OPMUPOBAHHE HKOJIOTMYECKOM, T€HETUYECKOM
IPaMOTHOCTH, OOIIeW KYJIbTYpbl TOBEICHUS B MPUPOAC;, HHTETPALUN ECTCCTBCHHO-HAYYHBIX
3HAHUM;

npuoOpereHne OO0yUYaAIOIUMUCS KOMIETEHTHOCTH B PAllMOHAIBHOM MPUPOIOTOIH30BAHUI
(cobnroieHune mpaBuIl MOBEIEHUS B IPUPOJIE, OXPaHbl BUIOB, SKOCUCTEM, OUOC(EpDI), COXpaHEHUU
COOCTBEHHOTO 370pPOBbSI M 3I0POBbS OKPYXKAOIIUX JONEH (CoOmoaeHns Mep NpopHIaKTUKA
3a0oyieBaHni, oOecrieueHrne O€30MaCHOCTH JKU3HEICATCIIbHOCTH B UPE3BBIUANHBIX CHTYaIHSIX
MIPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HUCIOJIb30BAaHUS OMOJOTHYECKUX 3HAHUU U
YMEHHU B ITIOBCEIHEBHOM KU3HU;

CO3JaHME YCIOBUH [UIsI OCO3HAHHOTO BbIOOpa OOYyYaIOIUMUCS  HHIWBUIYATbHON
0o0pa3oBaTeNbHOW  TPAaeKTOPUH, CHOCOOCTBYIOWIEH — mociemyoneMy  npodecCHOHAIBHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUH C UHIMBUIYAIbHBIMU HHTEPECAMU U TOTPEOHOCTSIMU PETUOHA.

OOmiee 4uCIO YacoB, OTBEACHHBIX HA M3y4yeHUE OHOJIOTUM Ha YIIYOJIEHHOM YpOBHE
cpennero oodmiero oopazoBanus, cocrapiser 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Heneno), B
11 kmacce — 102 gaca (3 yaca B HeeITIO).

OT60p opraHu3armoHHBIX (HOPM, METOJIOB U CPEACTB 00YUEHUSI OMOJIOTHH OCYIIIECTBIISIETCS C
yu€ToM crnenuuKd ero CcoAepaHWs W HaMpaBICHHOCTH Ha MPOAOIKEHHE OHOIOTHYECKOTO
o0pa30BaHMs B OPraHU3aLUAX CPEIHET0 MPOPECCHOHATBHOTO U BBICIIETO 00Opa30BaHMUS.

OO0s13aTeNIbHBIM  YCIIOBUEM TPU O0Y4eHMHM OMOJIOTMHM Ha YriayOJIEHHOM YPOBHE SIBISIETCS
MPOBEJICHUE JTa0OPATOPHBIX U MpakTHUeCcKuX paboT. Takke ydacTre 00yJaromuxcsi B BHITOJIHEHUU
MPOEKTHBIX U Y4eOHO-UCCIIEeIOBATENLCKUX PabOT, TeMaTHKa KOTOPBIX OMpEAENseTCsl yUUTEeNeM Ha
OCHOBE UMEIOIINXCSI MATEPUATTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHH.

Cas13b ¢ paboyeii MporpaMMoii BOCIIUTAHUS HIKOJIbI

Peanuzanus BocuTaTeIbHOTO MOTEHIMANIA YPOKOB OMOJIOTUH MPEOJIaraeT clieayolee:

- YCTaHOBJICHHWE JOBEPUTENBHBIX OTHOIIEHUH MEXAy IelarornyeckuM paOOTHUKOM U
00y4arolMMUCs, CHOCOOCTBYIONIMX IMO3UTUBHOMY BOCHPUSTHIO OOy4aroUUMHCS TpeOoBaHMM U
npoch0 MeAaroruueckoro pabOTHHKA, MPHUBICYEHUIO MX BHHUMAHHUS K OOCYX/JaeMOW Ha ypoke
nH(pOpMalUY, aKTUBU3ALIMN TTO3HABATENIbHOM 1€ATeNbHOCTH;

- MOOyXJieHHe O00ydJaromuxcs coOM0aTh Ha YpPOKe OOLIEHPUHATHIE HOPMBI MOBEIEHHUS,
npaBwia OOIIEHUsT €O CTapuMU  (Te1arorH4ecKuMH  paOOTHMKaMH) M CBEPCTHHUKAMH
(oOy4aroMucs ), IPUHLIUIBI y4eOHOU AMCHUIUIMHBI U CAMOOPTaHU3aIUH;

- TIpUBJICYCHHE BHUMAaHHsS 0OydarolUXcsl K IIEHHOCTHOMY acHeKTy M3y4aeMbIX Ha ypoKax
SIBJIIGHUH, OpraHu3anus ux paboThl ¢ MOJIy4aeMON Ha YPOKe COLMaIbHO 3HAaUUMOM nHpopmanuen —
MHUIIMMPOBAaHUE €€ OOCYKJIEHHs, BBICKAa3bIBaHUs O0yYarOIIMMUCS CBOETO MHEHHS IO €€ MOBOAY,
BbIPAOOTKH CBOET0 K HEW OTHOLIEHHUS;



- UCIIOJIb30BAaHHE BOCIUTATEIBHBIX BO3MOXKHOCTEH Co/ep kaHUs yueOHOro MpeaMeTa yepes
JEMOHCTPALMI0  OOy4yalomMMCsl TPUMEPOB  OTBETCTBEHHOrO, TIPa)<IaHCKOTO  IMOBEICHUS,
MPOSIBJICHUS YENTOBEKOIIOOUS U T0OpPOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHHUS, 3a]1a4 JUIsl pEIICHHUs, TPOOJIEMHBIX CUTYaIUl 1151 0OCYXK/I€HUS B KJIacCe;

- TpPUMEHEHHE Ha YPOKE HHTEPaKTUBHBIX (GopM paboThl € O00yYarOIIUMHUCS:
MHTEIUICKTYaJbHBIX WP, CTUMYJUPYIOIIMX TI03HABATENbHYI0O MOTHBALMIO  OOydYaromuxcs;
IUJIaKTUYECKOTO TeaTpa, e IOJYYeHHbIE Ha YpOKE 3HAHUS OOBITPHIBAIOTCS B TeaTpabHbBIX
MOCTAHOBKAX; AUCKYCCHH, KOTOpPbIE JAIOT 00YYaIOIMMCS BO3MOKHOCTh IPUOOPECTH OIBIT BEJCHHUS
KOHCTPYKTUBHOTO JUAJIOra; TPYIIOBOM paboThl Wi paboThl B Mapax, KOTOPbIE y4yaT KOMaHIHOU
paboTe 1 B3aMMOACHUCTBHUIO C IPYTUMU JIETHMH;

- BKJIIOYEHHE B YPOK HUTPOBBIX MPOLEAYP, KOTOpPbIE MOMOTalOT MOJJEpKaTh MOTHBAIIHIO
o0yJaromuxcs K MOTy4YeHUIO 3HAHUH, HAQXUBAHUIO TTO3UTUBHBIX MEXIMYHOCTHBIX OTHOIICHHH B
KJIacce, MOMOTaloT YCTaHOBJICHUIO 100pOKeIaTeIbHOM aTMOCc(ephl BO BpeMsl YPOKa;

- opraHm3anusi medcTBa MOTUBHUPOBAHHBIX W JPYIHPOBAHHBIX OOYYArOIIMXCS HAJ HX
HEYCIEBAIOIINMHU OJHOKIACCHUKAMHU, JAIOIIEr0 UM COIMAIBHO 3HAYUMBIN OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

- HWHULMUPOBAHHE U TOJJAEPKKA HCCIEAOBATEIbCKON NIEeATEIbHOCTH OOYyYaroluxcs B
paMKax peanu3alii IMH HHIUBUIYaJIbHBIX M TPYIOBBIX HCCIEI0BATEIBCKUX MTPOEKTOB, YTO JACT
00y4arouMcsi BO3MOXXHOCTh MPUOOPECTH HABBIKM CAMOCTOSATEIHHOIO PEHICHHUS TEOPEeTHUYEeCKON
npoOJeMbl, TeHEPUPOBaHUSA U OPOPMIICHUS COOCTBEHHBIX HACH, YBOKUTEIBHOTO OTHOIIECHHUS K
qyXKUM HAesIM, O(QOPMIICHHBIM B paboTax [pYyrux HCCienoBaTesield, HaBBIK ITYOIUYHOTO
BBICTYIICHHS TIEPE] ayIUTOPHEH, apryMEHTHPOBAHUS M OTCTAUBAHUS CBOCH TOUKH 3PEHHUSI.

Pesynbrarhl equHCTBa Y4eOHOM M BOCHHUTATENBHOM JEATENBHOCTH OTPAXKEHBI B pasJiene
paboueii mporpaMMebl «JIMIHOCTHBIE PE3YJIBTATHI» Ha YPOBHE CPEIHEr0 00IIeT0 00pa3oBaHusl.

@opMbl peaiu3alui BOCIUTATEILHOI0 NOTEHI[HAJIA

y4eOHOro npeamera «buosaorus»

YcTaHaBIMBaTh JOBEPUTEIEHBIC OTHOIICHHS [TpuBnexaTh BHUMaHHE 00yUYAIOMIUXCS K
MEXy YYUTEIeM U 00ydaroIumcs, o0cyx/1aeMoii Ha ypoke HH(pOpMaLuy,
CIOCOOCTBYIONIMX TO3UTHBHOMY BOCIIPUSATHIO | aKTUBU3AIMH TIO3HABATEIILHON IEATEIIEHOCTH
ydaluumucs TpeOoBaHUM U MPOChO yUUTENs 00y4armuxcs
[ToGy>xnaTe 0OyJaronuxcsi COOII0IaTh Ha Oprann3oBbIBaTh PabOTY OOYUAIOIIINXCS C
ypOKe 0OLIeNPUHSAThIE HOPMBI TOBEJICHUS, COLIMAJIBHO 3HAYMMOM HH(popMaIen 1o
npaBujIa OOIICHUS CO CTAPIIUMHU (YIUTEISIMH) | IMOBOY MOJTYyYaeMOM Ha YPOKE COIIMAIBHO
U CBEPCTHUKAMU (00y4JarOLIMMHUCS) 3HaYMMOI nH(popMaMK — 00CYk1aTh,
BBICKa3bIBaTh MHEHHE
[ToOyxnaTh oOyJarommxcsi cCoOM0aaTh Ha
ypOKe MPUHLUIBI Y4eOHON TUCIUIITUHBI 1
CaMOOpraHu3aIu
CoTpyaHuuaTh € IPYTUMH N€JaroruaecKuMu
pabOTHUKAaMU | JPYTUMH CIIEIIHATHCTaMH B
pELIeHUH BOCTIUTATEIbHBIX 3aa4

HOI[I[ep)KI/IBaTI) B ICTCKOM KOJIJICKTHUBE
NENIOBYIO, IPYXKeEMoOHYI0 aTMochepy

WNuunuupoBats 00ydaronmxcs K 00CyKAeHHUIO,
BBICKa3bIBAaHUIO CBOETO MHEHHS, BEIPAOOTKE
CBOETO OTHOILIEHUS 110 OBOY MOJIy4yaeMOU Ha
ypOKe COLMAIBHO 3HAYUMON MH(OpMAIIH

CTpoUTh BOCIIUTATEIBHYIO IEATENBHOCTD C
Y4€TOM KYJIbTYPHBIX pa3INuni JETeH,
MI0JIOBO3PACTHBIX M MHIMBUIYaTbHBIX
0COOEHHOCTEH

CoznaBaTh B yueOHBIX Ipynmax (Kiacce,
KpPY>XKe, CeKIIUH U T.I1.) Pa3HOBO3PACTHHIE
JIETCKO-B3pOCIIble OOIIHOCTH 00yJaroImuXcs

[IpuBnexath BHUMaHHE 00YJarONTUXCS K
LIECHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha YPOKE
SIBJICHUM, TIOHSITUN, IPUEMOB

VYrpaBnarh yueOHbIMU TPYIIIIAMU C LETbIO
BOBJICUCHUS 00YHaIOIUXCs B TIPOLIECC
06Y‘ICHI/I$I 1 BOCIIMTAHUS, MOTUBUPYS UX




y‘le6HO'HO3HaBaTeJII>Hy}O JACATCIbHOCTD

AHaNM3MpPOBaTh PEATbHOE COCTOSIHUE JIETT B
y4eOHOM KJ1acce/Tpyre

Opranu3oBbIBaTh 3KCKYpPCHH, TOXO/bI U
SKCIEAULVH U T.II.

HaxoauTe IeHHOCTHBIN acleKT yueOHOTro
3HaHUS ¥ HHPOpMAIUU, 00ECIIEYnBaTh €TO
NOHMMaHHE U TIEPSKUBAHNE 00YIAIOIIMMUCS

3amuiaTh JOCTOMHCTBO M HHTEPECHI
00yJaromuxcsi, MOMOraTh JIETSIM,
OKa3aBIIMMCS B KOH(QJIMKTHON CUTYalluH

H/UId He6HaFOHpI/I${THBIX YCIIOBUAX

Opeanu3zosvieams wieghcmeo MOMUSUPOBAHH
HeyCcnesanuumu 0OHOKIACCHUKAMU, 0arouee
compyoOHUYecmaa u

bIX U IPYOUPOBAHHBIX 0OYYAIOUUXCS HAO UX
00y4aroWuUMcs COYUAIbHO 3HAYUMDLL ONbIM
83AUMHOU NOMOWU

Opranu3oBbIBaTh M1€()CTBO MOTHBUPOBAHHBIX
oOyyaromuxcs HaJl UX HEYCIIEBaIOLUMU
OJITHOKJIACCHUKAMHU, JIaloIiee 00yJaromumcst
COLIMAJIbHO 3HAYMMBIN OIIBIT COTPYIHUYECTBA U
B3aMHOHU ITOMOIIN

Opranu3oBbIBaTh ME(CTBO IPYIUPOBAHHBIX
o0yJaroImuxcs Ha/l UX HEYCIEBAIOIUMHU
OJTHOKJIACCHUKaMH, Jaloliee 00ydaromumes
COILIMAIIEHO 3HAYUMBIH OIIBIT COTPYIHUYECTBA
Y B3aMMHON TOMOIIN

NuanuunpoBats U NOAAEPKUBATH
UCCIIEIOBATEIIBCKYIO JACITEIBHOCTD
00ydJaronmxcsi B paMKax peaan3aiu UM
WH/IMBUIYAbHBIX H TPYIIIOBBIX
HCCIIEIOBATEIBCKUX IPOCKTOB

I/IHI/IIII/II/IPOBaTI) nu HOI[IIep)KI/IBaTI)
HCCIIEIOBATENBCKYIO IEATETbHOCTD
00yJaronmxcs B paMKax peann3alud UMU
WHIUBUAYAIBHBIX U TPYIIOBBIX
HCCIIEA0BATEIIbCKUX MIPOEKTOB, YTO JIACT
o0y4aromuMcsi BO3MOKHOCTh IPUOOpeCcTU
HaBBIK YBa)KI/ITeJII)HOFO OTHOIIICHUIA K TYyXXUM
uaesM, ohopMIICHHBIM B pab0Tax APYrux
HCCIIeIoBaTeICH

WMHnuunpoBaTh U NOAEPKUBAT
HCCJIEJIOBATEIbCKYIO AESITEIbHOCTD
00yJaroIuxcst B paMKax peaan3alii UMH
WH/IMBUAYAIBHBIX U TPYIITOBBIX
MCCIIEJOBATEIBCKUX MPOEKTOB, YTO AACT
00y4aromuMcsi BO3MOKHOCTb ITpHoOpecTr
HaBBIK TyOJINYHOTO BBICTYIUIEHUS Tepes
ayIUTOpUel, apryMEeHTHPOBAaHUS U
OTCTanBaHUs CBOEH TOUKH 3PEHHUS

WunnuupoBath U NOEPKUBATh
UCCIIEI0BATEILCKYIO S TEIbHOCTD
o0yyJaroIuxcs B paMKax peaqu3aluyu UMUA
UHAWBUAYAJIbHBIX U I'PYIIIOBBIX
HCCIIEI0BATEIbCKUX IIPOEKTOB, YTO JACT
00y4aroImuMcs BO3MOXKHOCTb IproOpecTu
HAaBBIK CAMOCTOSITEJILHOTO PEIICHUS
TEOPETUUECKON POOJIEMBbI, HaBbIK
TeHEepUPOBaHUS U 0(OPMIIEHHS] COOCTBEHHBIX
I/II[@fI, HAaBbIK YBAXXUTCJIIBHOI'O OTHOIICHUS K
qyKUM H1eM, 0(pOPMIIEHHBIM B paboTax
JPYTUX HCCIIeA0BaTeNe!, HaBbIK MyOJIUYHOTO
BBICTYIUICHMSI IIEPEN Ay AUTOPUEH,
apryMEHTUPOBAHMS U OTCTAaUBAHUS CBOEH
TOUYKH 3pEHUs

Peanuzosvieamv socnumameinvhvie 803MONCHOCHU 6 pas3luvHblx suodax oessmebHOCmu

ooyuaio

wuxcst

Peanu3oBbIBaTh BOCTIUTATEIHHBIE
BO3MOJXHOCTH B pa3JIMYHBIX BUJaX
NeSITeIbHOCTH 00YUaIOMIUXCsl CO CJIOBECHON
(3HaKOBOI1) OCHOBOI: caMOCTOsITeNIbHAs paboTa
¢ yueOHHKOM, paboTa ¢ HAy4YHO-TIOMYJIIPHOM
JUTEPATYpOi, OTOOp M CpaBHEHHE MaTepHaia
110 HECKOJIbKUM MCTOYHHKAM

Peann3oBbIBaTh BOCIIUTATENbHbIE
BO3MOXXHOCTH B pa3JIMYHBIX BUJAX
JesITeIbHOCTH 00YYarOIIUXCsI CO CIIOBECHOM
(3HAKOBOI1) OCHOBOM: BBIBOJIBI U
JI0Ka3aTenbCcTBO (popMyil, aHaIu3 Gopmy,
PEIICHUE TEKCTOBBIX KOJIMYECTBECHHBIX U
KadCCTBCHHBIX 3a1a4, BBIIIOJIHCHUC 3aI[aHI/II\/JI

110 pa3rpaHUuCHUIO MOHITUH




Peanu3oBeIBaTh BOCIIUTATEIIbHBIC
BO3MO>KHOCTH B Pa3JIMYHBIX BUOAX
JeATEIIbHOCTH 00YYaIOIUXCS CO CIIOBECHOM
(3HaKOBOI1) OCHOBOM: CITylIIaHWE U aHAIIU3
BBICTYIUICHUH CBOMX TOBapHILEH

Peann3oBBIBATH BOCIIMTATCIIHLHEIC
BO3MOJKHOCTH B Pa3JIMYHBIX BHJIAX
AEATEeIBHOCTH 00YUaIOIINXCsl CO CIIOBECHON
(3HaKOBOI1) OCHOBOW: CHCTEMAaTH3aIIHs
y4eOHOro MaTepuaa

Peanm3oBbIBaTh BOCITUTATEIIBHBIC
BO3MOXKHOCTH B Pa3IMYHBIX BUIAX
NEeSITeTbHOCTH 00YUYaIOMIMXCSl HA OCHOBE
BOCTIPUSATHS DJIEMEHTOB JICHCTBUTEIIBHOCTH
HaOJIF0/ICHUE 32 IEMOHCTpAIMEH yIUTeIIs,
POCMOTP y4eOHBIX (PHIEMOB

Peanu3oBpiBaTh BOCIUTATEIbHBIC
BO3MO>KHOCTH B Pa3JIMUHBIX BUJIaX
NEeSTeIbHOCTH 00Y4aroIIUXCsl Ha OCHOBE
BOCIIPUSTHS SJIEMEHTOB JICUCTBUTEIHLHOCTH:
aHaJIu3 NMPOOJIEMHBIX CUTYaIH

Peanmmn3oBBIBaTh BOCIIMTATEILHEIC
BO3MOJXHOCTH B pa3JIMYHbIX BUJAX
ACATCIIbHOCTH 06y11a101111/1xc;1 Ha OCHOBC
BOCIIpUATHUA 3JICMCHTOB IIGﬁCTBHTGJII:HOCTI/IZ
HN3YUCHHUC YCTpOﬁCTBa HpI/I60pOB 10 MOJACJISIM U
qepTeiKaM

Ilpoexmuposams cumyayuu u cobbImusl, PA3USAIOUUE IMOYUOHATILHO-YEHHOCIHYIO Cchepy
ooyuarowe20cs (Kyiomypy nepexicu8anuli U YeHHOCMHoule OpUueHmayuu peberKa)

[IpoexTupoBaTh CUTyallul U COOBITHS,
Pa3BHUBAIOIIUE SMOIMOHATBHO-IICHHOCTHYIO
cdepy oOyuaronierocs

[IpoexTupoBaTh CUTyallul U COOBITHS,
Pa3BUBAIOIIME KYJIbTYPY MEPEKUBAHUN U

HCHHOCTHBIC OpUCHTANN peGeHKa

Onuparnbc;l HA JICUSHEHHbIU OHme/ueHHOCmele opueHmupbl o6yqai0w;uxc;1 C ydyemom

gocnumamenvHvix 6az06bix Hay

uonanvHulx yennocmeti (BHIL])

Onuparbes Ha )KU3HCHHBIHN OIBIT
00YJaOIINXCSI ¢ YUETOM BOCITUTATEILHBIX
0a30BBIX HallMOHANBHBIX HIeHHOcTel (BHI)

Onuparbes Ha IICHHOCTHBIE OPUCHTHPBI
00yJarOIUXCsI ¢ YIETOM BOCITUTATEIIbHBIX
0a30BBIX HallMOHANBHBIX IeHHOCTel (BHL)

OnupaTbCst Ha )KU3HEHHBIN OIBIT
00ydJaronuxcs, IpUBOIsA JeHCTBEHHbBIS
npuMepsbl, 00passl, MeTapopsl — U3 OIM3KUX UM
KHUT, GUIBMOB, MYJIbTUKOB, KOMITBIOTEPHBIX
Urp

Onupasich Ha KU3HEHHBIN OMBIT
06yqafom1/1xcs1, YTO‘IH$[$I YTO OHU YHUTAIOT, UTO
OHM CIIYIIAI0T, BO YTO OHU UTPAIOT, O YEM
FOBOprT Ha nepeMeHax, O YEM 4aTATCA B
ceTax”?

Brikazate CBOIl HHTEpEC K YBICUECHUSM,
Me4dTaM, )KU3HCHHBIM IIJIaHAM, HpO6HeMaM
neteit/o0yJaromuxcst B KOHTEKCTE CO/IepKaHMs
yueOHOro npeaMera

AKLIeHTI/IpOBaTB BHUMAHUC o6yqaronmxca Ha
HPaBCTBCHHBIX np06neMax, CBs3aHHBIX C
HAayYYHbIMU OTKPBITHAMU, U3YIACMbIMU HA

ypoKe

[IpuBneusr BHUMaHKUE O0yJaIOIIUXCA K
TyMaHUTapHbBIM NpolsemMam ol1iecTBa

[Tomoub 00yJaromMMes B3TISHYTh Ha
y4eOHBII MaTepuaj CKBO3b IPU3MY
4eJIOBEYECKOU [IEHHOCTU

BocrnuTeiBaTh y 00y4arommxcsi 9yBCTBO
yBa}KeHI/ISI K JKU3HU )IpyrI/IX J'IIO)ICfI " XKXN3HU
BOOOIIIE

Pa3zBuBath y oOydaromuxcs mo3HaBaTeIbHYIO
AKTUBHOCTB, CAMOCTOATCIbHOCTE, THUIITUATHUBY,
TBOPYECKHE CTIOCOOHOCTH

Y4YuThIBaTh KyJIbTYPHBIE Pa3IUUMS
00ydJaronuxcs, MoJ0BO3PACTHHIE U
WHIMBUIyaJIbHBIE OCOOCHHOCTH JCTEH

dopmupoBaTh y 00y4aOIMUXCSI KYIbTYpPY
3JI0POBOTO M 0€3011acCHOTO 00pasa KU3HU

®opMupoBaTh Y 00yJaIOIUXCs TPaKJaHCKON
MO3UIUH, CTIOCOOHOCTHU K TPYAY U KU3HU B
YCIIOBUSIX COBPEMEHHOI'0 MUPA

OO6marbces ¢ 00yJaromuMHucs (B Idajore),

MopenupoBaTh Ha yPOKE CUTYAIHH JIJIst
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pU3HaBaTh UX JOCTOUHCTBA, IOHUMATh U BBIOOpA MOCTYMKA 00y4YalOIUMUCS (TEKCTHI,
MPUHUMATD UX nHdorpaduka, BUIEO U JIp.)

Pean3oBbIBaTh HA ypOKaX MOTUBUPYIOLIUM Co3naBarh JOBEPUTEIbHBIN

MOTEHIIMA FOMOPA, pa3psKaTh HAMPSHKEHHYIO | MICUXOJIOTHYECKUN KIIMMAT B KJIACCe BO BpeMsi
00CTaHOBKY B KJlacce ypoKa

Conep:xanue y4eOHOT0 mpeaMeTa
KJ1ace

CopepxaHue IpOrpaMMbl, BBIIETIEHHOE KYPCUBOM, HE BXOJIUT B IIPOBEPKY rOCYAAPCTBEHHOM
uroroBoi arrectaruu (I'NMA).

Tema 1. buosorusi Kak HayKa

CoBpemeHnHas Ouonoruss — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3BUTHS OHOJIOTHU.
buonoruueckue Hayku W H3ydaemble MMM IpoOsieMbl. DyHIaMEHTANbHbIE, NPUKIATHBIE U
MTOMCKOBBIC HAYYHBIE CCIIEIOBAHUS B OMOJIOTHH.

3nayenne O6uonoruu B HOpMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MHpA.
[Ipodeccun, cBsizanHble ¢ Owonorueidl. 3Ha4ueHHWE OWOJOTUU B TPAKTUYCCKOW IEATEIBHOCTH
YEJI0BEKA: MEUIMHE, CEIbCKOM X035 ICTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemMoHcTpanuu

[Moptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. Iapseii, .
Mennens, B. U. Bepnanckuii, U. I1. [Tasnos, U. 1. Meunukos, H. 1. Basusnos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuel n cxembl: «CBsi3b OMOJIOTHM C JPYTUMH Haykammy», «Cucrema OMOJIOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl H HX H3yYeHHUE

JXuBble cucTeMbl Kak NpeaMeT u3ydeHus Ouonoruu. CBOWCTBA JKUBBIX CHCTEM: €IUHCTBO
XMMHMUYECKOTO COCTaBa, TUCKPETHOCTD U LEIOCTHOCTD, CI0KHOCTh U YIOPSAJOUYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CAaMOOpPraHU3aIsl, CAMOBOCIIPOU3BECHUE, Pa3pPaKUMOCTh, U3BMEHYHUBOCTb, POCT U
pa3BUTHE.

YpOBHM OpraHM3alliM KMBBIX CHCTEM: MOJEKYJSIPHBIA, KJIECTOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUA0BOM, IKOCUCTEMHBIN (OMOT€0IIeHOTHYECKHi), OnOoCEepHBIil.
[Ipoueccel, mpoucxosiue B KUBBIX cucTeMax. OCHOBHBbIE IpU3HAKHU >kUBOTO. JKU3HB Kak (hopma
cyliecTBoBaHMs Marepuu. Hayku, n3ydaromue >KMBble CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aliy.

W3yuenune >xuBBIX cuUcTeM. Mertoabl Ouonormdeckoil Hayku. HaOmronenue, u3mepeHwue,
9KCIIEPUMEHT, CUCTEMaTu3anus, MeraaHanus. [IoHsaTre o 3aBUCUMON U HE3aBUCUMOU IIEPEMEHHOM.
[InanupoBanue skcnepumeHnTta. IlocranoBka u nposepka rumnore3. HyneBas runoresa. [lonsarue
BBIOOPKM M €€ JIOCTOBEpPHOCTh. Pa3zOpoc B Owonormueckmx mgaHHbIX. OIIEHKa JOCTOBEPHOCTH
IIOJIYYEHHBIX pe3ynbTaroB. [IpuuMHBI HCKaKEHUs pe3ynbTaToB d3KcrepuMeHTa. IlonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuie! u cxembl: «OCHOBHBIE TPU3HAKU KU3HNY, «bronorndeckue cucreMel», «CBONCTBA
KUBOM Marepun», «YPOBHH OPraHU3ALUU KUBOW NpUPOAb», «CTpoeHue >KMBOTHOM KIIETKHY,
«TkaHu KUBOTHBIX», «CHCTEMBl OpPraHOB YEJIOBEYECKOTO0 OpraHuzMa», «buoreoreHos,
«buocdepay, «MeToibl H3ydeHUs! )KUBOU TIPUPOIBIY.



Ob6opynoBanue: nabopatopHoe 00OpYyIOBaHWE ISl MPOBEACHHS HAOIIOACHUH, M3MEPEHUH,
SKCIIEPUMEHTOB.

IIpakTnyeckas padora «Vcronb30BaHME paA3IUYHBIX METOAOB MPU H3YYEHUH HKHUBBIX
CUCTEM.

Tema 3. BuoJiorus KieTku

Knerka — cTpykrypHO-GYyHKIIMOHAIbHAS €IWHUIA >KUBOrO. VICTOpPHS OTKPBITHUS KIETKU.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinmen, P. Bupxos).
OCHOBHBIE MOJ0XKEHUS COBPEMEHHOMN KJIETOYHON TEOPHUHU.

Metoabl  MOJEKYISPHOM UM KIETOYHOH OHMOJIOTMH: MHUKPOCKONHs, Xpomatorpadus,
anektpodope3, METOA  MEYCHBIX  aroMoB, auddepeHImanbHoe  HEeHTPUPYTUpOBaHUE,
KYJIbTUBHUPOBAHUE KIIETOK. M3yueHue @QuUKCUpOBaHHbIX KIemoK. DIEKTPOHHAs MHUKPOCKOMUS.
Kongoxranvnas muxkpockonus. Bumanvhoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpamun

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

Tabmuisr 1 cxembl: «CBETOBOI MUKPOCKOM», «DIEKTPOHHBIN MUKpOCKom», «cTopus
Pa3BUTHUSL METO10B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPONIPENapaTbl pacTUTENbHbBIX, KUBOTHBIX U
OaKTepUaTbHBIX KJICTOK.

IIpakTnueckas padora «3yuyeHue METOJOB KIJIETOUHOH Ouojoruu (xpomarorpadus,
anekTpodopes, auddepenunanbHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumu4eckasi opranu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMHUKpPOAJIEMEHThl. Bona u e€ poisb
KaK pacTBOpPUTENs, peareHTa, Yy4yacTUe€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETrYISLUU.
MuHepanbHbI€ BEIIECTBA KJIETKU, X OMOJI0rn4eckast poiib. Pojib KaTHOHOB M aHHOHOB B KIIETKE.

Opranuueckue BellecTBa KJIETKU. buosjormueckue mnoiaumepsl. benku. AMHHOKHCIOTHBIN
cocTtaB 6enkoB. CTpyKTypsl 0esKOBOM Mosekynbl. IlepBudHas cTpykTypa Oenka, menTuHas CBS3b.
Bropuunasi, TpeTuuHas, ueTBepTHYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa  0enKoB.
Knaccudukanus 6enkos. buonornueckue GpyHkiuu 6enkos. [lpuonui.

VYrneBonbl. MoHOCaxapuabl, TUcaxapyabl, OJMTrocaxapubl U nojaucaxapuasl. OOmuil 1ian
CTpOeHUs U (PU3NKO-XUMHUECKUE CBOICTBA yriieBo10B. buonornyeckue GyHKIUU YriI€BOIOB.

JIunu el I'uapoduieHO-THIPODOOHBIE CBOIICTBA. Knaccuduxanus JUIHUIOB.
Tpurnuuepuasl, pochonunuasl, BOCKHU, crepousl. buonornyeckue ¢ynkunu nunuaos. OOmme
CBOMCTBa OMOJOrMYECKMX MeMOpaH — TeKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHMIO,
MIOJIYTIPOHUIIAEMOCT.

Hyxneunnosbsie kucnorsl. JJHK nm PHK. Crpoenne nHykienHoBbIX kucinor. HykiaeoTumsl.
[Mpunuun xomruieMentapHocTt. IlpaBuno Yapragda. Crpykrypa JAHK — nBoiinas cnumpais.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Buaet PHK. ®@yaxiuun PHK B knetke.

Crpoenne monexkynsl AT®. Makpospruueckue cBsizu B moiekyiae AT®. buonormueckue
¢byakuun  AT®. BoccTaHoBICHHBIE TEPEHOCYMKH, UX (QYHKOUM B  KIeTKe. J[pyeue
nykaeosuompughocpamor (HT®@). Cexsenuponanue JJTHK. Memoowv: cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHas Ouosiorusi: OumoxumMHueckue U Ouodu3Myeckre HCCIeOBaHUA COCTaBa M
MIPOCTPAHCTBEHHOMN CTPYKTYphl OuoMoeKyn. Moodenrupoganue cmpykmypul u hyHKYuil 6UOMONEK)
u ux xomniekcos. Komnvromepnuiti ousaiin u OpeaHudecKull CuHme3 OUOMONEKYL U UX HENPUPOOHBIX
aHano208.



JdemMoHcTpanuu

[Moptpetsr: JI. [Monunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacmpeneneHue  XUMMUYECKHMX  JIEMEHTOB B HEKUBOW  IIPHUPOJIEY,
«Pacrpenenenre XUMUYECKUX 3JIEMEHTOB B )KUBOUW IIPUPOJAE.

Tabmuuel u cxemsl: «llepuoanueckas Tabinua XUMHYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «BemecTtBa B cocraBe oOpraHuzMoB», «CTpoeHHEe MOJEKyJbl Oekay,
«CTpyKTyphl OEIKOBON MOJEKYJIbD», «CTpoeHHE MOJEKYJ YrieBoJ0B», «CTpOEHHE MOJIEKYII
munuioBy», «HykinenHoBble KUCIOTB», «CTpoeHue MoaeKysibsl AT®».

ObopynoBanue: XUMUYECKasi IOCy1a U 000PYAOBaHUE.

JlaGopaTopHas padora «O0HapykeHHe OETKOB ¢ TOMOIIbIO KAUeCTBEHHBIX PEeaKLUii».

JlabopaTopnasi pa6ora «/ccnenoBanre HyKIEMHOBBIX KUCIIOT, BBIJEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u pyHKIHH KJIETKH

Tunbl kieTok: sykapuoTHueckas M mpokapuotudeckas. CTpyKTypHO-(pYHKIMOHAJIbHBIE
00pa3oBaHMs KJIETKH.

Crpoenne npokapuoTudeckoil kieTku. Kinerounas crenka Oakrepuii u apxeir. OcobeHHOCTH
CTPOCHHS TeTepOTPO(HOI U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MECTO H pOJIb MPOKAPHUOT B
OHoOLIEHO3aX.

CrpoeHne U (QYHKIMOHUPOBAHUE SyKapUOTHYECKOW KieTku. llna3zmarnueckas memOpaHa
(mnazmanemma). CTpykTypa IUla3MaTHUecKod  MemOpanbl. TpaHCHOpPT  BeIIECTB  yepes
1a3MaTH4ecKyro MemOpaHy: maccuBHbId (auddys3us, obneru€éHHas auddys3us), aKTUBHBIMA
(mepBUYHBIH M BTOPUYHBIA aKTUBHBIA TpaHcnopt). [lomynponunaemocts memOpanbl. Pabota
HaTpUH-KaJIMEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (GaronuTo3. DKk301uT03. KietouHas creHka.
CtpykTypa U GyHKLINU KIETOYHOU CTEHKH PacTEHUM, TpHOOB.

[uromnazma. Ilurozoms. ILlutockener. JIBwykeHue nurToruiasmMbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbIE OpraHoubl KIETKH: sHAoIuIazmatuueckas cetb (DIIC), ammapar ['onbaxwy,
JU30COMBI, UX CcTpoeHue U ¢QyHKIuU. B3auMocBs3b OJHOMEMOpaHHBIX OpPraHOUJOB KIIETKH.
CrtpoeHue TpaHYJIAPHOTO peTHKyiayMa. Mexanusm wuanpaénenus 6eaxos ¢ JIIIC. Cunres
pacTBopuMbIX ~ OenkoB.  CuHTe3  KJIeTOYHbIX  MeMmOpaH. [nmaakuit  (arpanymisipHBIif)
sHAOIUIa3MaTHUecKuil peTukyayM. CekperopHas ¢(yHkuus amnmapara [ombmxu. Moouguxayus
benxoe 6 annapame I'onvoocu. Copmupoexa benxkos ¢ annapame I onvodcu. TpaHCTIOPT BEUIECTB B
KJIeTKe. Bakyonn pacturenbHbIX KieTok. Kiterounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMAbI  KJIETKH: MUTOXOHAPUH, IUIACTHABL. [Ipoucxodxcoenue
mumoxouopuut u naacmuod. Cumbuoeenes (K.C. Mepeackoeckui, JI. Mapeyruc). CTpoeHue u
GYHKIMM  MHUTOXOHApUH U minacTuia. llepBuuHble, BTOpUYHBIE M  CJOXKHBIE IUIACTH[BI
(hOTOCHHTE3UPYIOIINX FYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICHKOIIIACTHI BHICIITUX PACTEHUH.

HememOpanuble opraHouabl kieTku CTpoeHHe M (YHKIUMU HEMEMOpPaHHBIX OpPIraHOMJIOB
KineTku. Pubocombl.  Ilpomesxcymounvie  ¢unamenmsi. MukpodunaMeHTsl.  Axmunogvle
Muxkpogunramenmol. MpblIEUHbIE KIETKU. AKMUHOBble KOMHOHEHMbl HEeMblULeYHbIX KIemoK.
Muxkporpybouku. Kierounsiii wnentp. CTpoeHHMe U JBUKEHHE JKTYTUKOB M PECHUYEK.
MuxkpoTtpyOouku 1utoruasMel. Llentpuons. berku, accoyuuposannvie ¢ MukpoguiameHmamu u
Mmukpompybouxkamu. Momophvie 6enxu.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapuoIUla3Ma, SAPBIIIKH, UX CTPOEHUE U (DYHKIUH.
SnepHblif 6enkoBbIi MaTpHKC. [IpocTpaHCTBEHHOE PACHIOTI0KEHNE XPOMOCOM B UHTEp(ha3HOM siIpe.



Oyxpomamun u 2emepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJuHamuka s0epHou 000104KU 8
mumo3se. HAoepuvlilt mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK 3YKapHOT (pPacTUTENbHOM,
’KUBOTHOH, TPUOHON).

JdemoHcTpauuu

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

Tabmuupl 1 cxembl: «CTPOSHHUE 3YKApUOTHIECKON KIETKN», «CTPOCHHUE )KMBOTHOM KIIECTKH,
«CTpoeHHe pacTUTENbHOM  KIETKW», «CTpoeHHMe MUTOXOHIpuwn», «Snpo», «CrpoeHue
IIPOKAPUOTUYECKOMN KIETKUY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTPENapaThl paCTUTENbHbBIX, )KUBOTHBIX KJIETOK,
MUKpOTpenaparbl 0akTepHalbHbIX KJIETOK.

JlaGoparopHas padora «/3yueHue CTpoeHuUs KIETOK Pa3InuyHbIX OPraHU3MOB.

IIpakTnyeckas padora «3yueHne CBONCTB KIETOYHONH MEMOpaHbI».

JlabopaTopnas padora «/ccnenoBanue mia3mMoian3a U ACTIa3MOJIN3a B PaCTUTEIbHBIX
KIJIETKax.

IIpakTnueckas padora «3yueHune IBUKEHUS IUTOIUIA3Mbl B PACTUTENbHBIX KIETKAX).

Tema 6. O0MeH BellleCTB U NMpeBpallleHHe JHEPTUU B KJIeTKe

AccUMWISILIMSL ¥ TUCCUMUWIISILIMSL — JIB€ CTOPOHBI MeTabonn3ma. Tumbl OOMEHa BEIIeCTB:
aBTOTPO(HBIA U reTepoTpodHBIA. YyacTue KUCIopoAa B 0OOMEHHBIX Mpoleccax. JHEePreTuIecKoe
obecrieuenue kietku: npespamieane AT® B oOMeHHBIX mporeccax. DepMeHTaTHBHBIN XapakTep
peakuuii KJIeTouyHoro meradbonusma. depMeHThI, UX CTPOCHHE, CBOMCTBA M MEXAHM3M JCHCTBUA.
Kodepmentsl. OTnuuns ¢pepMEHTOB OT HEOPraHMYECKHX KaTajau3aTopoB. benku-akTuBaTtopsl u
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUI OT pa3InYHBIX (PAKTOPOB.

[lepBUuHBI CHHTE3 OpPraHUYECKUX BELIECTB B KieTke. PDOTOCUHTE3. AHOKCUceHHblU U
oKcucennvlti  pomocunmes y oakmeputi. Ceemocoduparowue nuemenmsl U NUSMEHMbL
peakyuonnozo yeumpa. Ponb xyopomiactoB B mpouecce (orocuHTe3a. CBeToBas M TEeMHOBas
dazel. @omoovixanue, Csz., Cs u CAM-munvr pomocunmesa. TIpogyKTHBHOCTH (HOTOCHUHTE3A.
BnustHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTte3. PazHooOpa3ue opraHM3MOB-XEMOCHUHTETHKOB: HUTPUPHULIUPYIOLIHE OAKTEPHH,
Kele300aKTepun, cepodakTepru, BOJOPOAHbIE OaKTepuu. 3HAaU€HNE XEMOCHHTE3A.

AHarpobHble opraHu3mbl. Bunel Opoxenus. IlpoaykTel OposkeHUsS M KX HUCHOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHMKPOOPTaHU3Mbl KaK OOBEKTHl OHMOTEXHOJIOTMHM M BO30YAUTENH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HHEPreTH4ecKoro oobmeHa. IloAroTOBHUTENbHBIN 3Tarl.
I'mukonu3 — 6eCKUCIOPOAHOE PACLIETIIICHHUE TITFOKO3BI.

buonoruueckoe okuClIeHHE, WIM KIETOYHOE JbIXaHue. Poilb MUTOXOHIpHII B mporeccax
ouonoruueckoro okucieHus. lluknuueckue peaknuu. OkucnutenbHoe (ochopumupoBaHue.
Ouepeus memobpannoeo epaouenma npomonos. Cunmesz AT®.: paboma npomounrou AT@-cunma3sol.
[IpeumymiectBa a’poOHOro MmyTH oOOMEHa BEIIECTB Iepea aHa’poOHBIM. (P (HEKTUBHOCTH
SHEPreTHYECKOro ooMeHa.

JdemoHcTpanuu

IToprpetsr: Ix. I[Ipuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «DoTOCHHTE3», «JHEpreTudeckuii oOMen», «buocuHTe3 OemKkay,
«Ctpoenue pepMeHTa», «XEeMOCHHTE3Y.



O6opynoBaHue: CBETOBOM MUKpPOCKOM, 00OPYAOBAaHUE AJIi MPUTOTOBJIEHMS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/I3yueHrne KaTalUTHYECKON aKTUBHOCTU (EPMEHTOB (Ha mpUMeEpe
amMuIa3bl WIK KaTajaasbl)».

JlaGopaTopHas padora «/3yueHue pepMEHTAaTUBHOTO PACIICIIIICHUS MTEPOKCHIA BOAOPOIa
B PACTUTENbHBIX U KUBOTHBIX KJIETKAX).

JlabopaTopHas padora «CpaBHEHHE MTPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3a.

JlaGopaTopnasi padora «CpaBHEHHE ITPOILIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast HH(pOpMAaLKs U peajn3anusi eé B KJIeTKe

Peakuun marpuuHoro cuHresa. [IpuHIMIT KOMIUIEMEHTAPHOCTH B PEAKLHUAX MATPUUYHOTO
cuHTe3a. Peanuzanmsi HacieacTBeHHOW uWH(opmanuu. [eHeTHyeckWii KOJ, €ro CBOMCTBA.
Tpanckpunuus — marpuunbil cuHTe3 PHK. IIpvHOMIBI TpaHCKpUIILIMK: KOMIUIEMEHTAPHOCTD,
aHTUNApaJUIEIbHOCTh, ACUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancmsiuss um e€ srambl. Yuactue tpaHcnopTHeix PHK B OuocunTese Oenka. YcioBus
ouocunresa Oenka. KogupoBanue amuHokuciot. Pons pubocom B OnocunTese Oenka.

Cogpemennvie npeocmasnenusi o cmpoenuu 2enos. OpraHusanys reHoMa y MNPOKapHOT U
9yKapuoT. Perymsius akTUBHOCTH TeHOB y Ipokapuot. ['unoresa onepona (d. XKako0, K. Mano).
MonekynapHule Mexanuzmvl dIKCnpeccuu 2eHo8 y sykapuom. Pone xpomamuna 6 pecynayuu pabomol
2enog. Perynsaius oOMeHHBIX MpolieccoB B KieTke. KierouHslii romeocTas.

Bupycel — Heknerounsie (HOpMBI KU3HU U OONMraTHeie mapa3utbl. CTpOeHHE MPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. Kusnennwviti yuxn JJHK-codepocawux eupycos,
PHK-cooepoicawux supycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasd, UHmezpasd.

BupycHsle 3a001eBanusi 4enoBeka, KuBOTHBIX, pacteHuit. CITN/, COVID-19, counanbHbie
Y MEJUIIMHCKHUE TPOOJIEMBI.

Buoungpopmamuxa: unmezpayua u amanus boavuwux maccueos («bigdatay) cmpyxmyphuix
buonoeuveckux oanuvix. Hanomexunonoeuu 6 6uonocuu u meouyute. Ilpoepammupyemvie ynxyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoncTpauuu

[Toptpetsr: H. K. Kosbios, /I. . UBanOBCKUIA.

Tabmuupt u  cxembl: «buocunTes Oenka», «l'eHeTnueckuit kom», «Bupyce»,
«baxTepuodaru».

IpakTuyeckas padora «Co3anre MO BUPYCay.

Tema 8. ’Ku3HeHHBbIN HHKJ KJIETKH

Knerounslii nwmki, ero mepuonsl u perymauusa. Hutepdaza m muto3. OcobGeHHOCTH
MpoIieccoB, mpoTekarmux B uHTepdase. [loaroroBka kneTku K AeneHuro. [IpecuHTETHYECKUI
(MOCTMUTOTHUYECKHUI), CUHTETHMUECKUH U TMOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEePHOIbI
uHTEep(a3bl.

Martpuunelii  cunte3  JIHK —  pemnmukanwmsa.  Ilpunnunsr  permukanmm — JTHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3,  aHTUNAPAJUIENBHOCTb.  MexaHu3m
permmukanun JITHK. Xpomocomel. Ctpoenne xpomocoM. TernmoMepsl U Tenomepaza. XpOMOCOMHBIN
Ha0Op KIETKU — KapHOTHM. JIUMIOWIHBIN M rarmiougHbId HaOOpBl XpOMOCOM. I'oMonoruyHbIe
XxpoMocoMbl. [10510BBIE XpOMOCOMBI.

Jenenue kneTkn — MuTo3. CTaiuu MUTO3a U MPOUCXOJSAIINE B HUX IIpoLecchl. Tumsl MUTO3A.
Kapunoxkunes u uutokunes. buonorndyeckoe 3Ha4eHIE MUTO3A.



Perynsmus mutoTndeckoro nukia kietku. [Iporpammupyemas kiieTouHasi TuOenb — aromnTo3s.

Knerounoe snpo, xpomocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmul nponughepayuu,

oughghepenyuposku, cmapenus u euderu xKiemok. «L{ugpposas kiemxay — oduounpopmamuueckue
MoOenu PYHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpanuu

Tabmuubl 1 cxeMbl: <«OKU3HEHHBIM MUK KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Penmukanus JTHK».

OO6opynoBaH#e: CBETOBOM MHKPOCKOI, MHUKpoIpemnapaTel: «MHTO3 B KJIETKaxX KOpeEIIKa
JIyKay.

JlabGoparopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopaTopuasi pa6ora «HaOmioneHne MuTO3a B KJIETKaX KOHYMKA KOpemIka Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoenne u pyHKIHH OPraHU3MOB

buomorndeckoe  pasznooOpazue OpPraHU3MOB. OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHHUSA M KU3HEAEATEIHbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJTHOKJICTOYHBIC TPUOBI, OJHOKJICTOYHBIC BOAOPOCIH, JPYrue MPOTUCTHL. KoJoHManbHBIC
OpraHU3MBl.

B3anMocBs3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl U CHUCTEMbI OPIaHOB.
Opranusm kak equHoe 1enoe. ['omeocras.

Tkanu pactenuii. Turbl pacTuTeNbHBIX TKaHEH: 00pa3oBaTelbHasl, HOKPOBHAS, IPOBOAIIAS,
OCHOBHasi, MexaHndeckasi. OCOOEHHOCTH CTpOeHHUs, QYHKIUN U pacloIOKEHUsI TKaHEH B OpraHax
pacTeHHUi.

TkaHM )KUBOTHBIX M 4Ye€lIOBEKa. THUIBI JKUBOTHBIX TKAHEW: dIIUTENUATbHAS, COCTMHUTEIbHAS,
MbIlIeYHast, HepBHas. OCOOEHHOCTH CTpOeHMs, (YHKIMA M DPACIONOKEHHs TKaHEH B opraHax
KUBOTHBIX U YEJIOBEKA.

Oprasbl. BeretaTuBHbIE M reHEepaTUBHbIE OpraHbl pacTeHUU. OpraHbl U CUCTEMBbI OpPraHOB
KUBOTHBIX U 4YesnoBeka. DyHKIIUU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranu3zmMoB. Kapkac pacrenuii. CkeneTsl 0JJHOKJIETOYHBIX M MHOT'OKJIETOUHBIX
XKUBOTHBIX. HapyKHbIl 1 BHyTpeHHU ckeneT. CTpOeHUE U TUIbI COEAMHEHUST KOCTEH.

JIBukeHne  opraHu3moB. JIBIDKEHHE  OJHOKJIETOYHBIX  OpPraHu3MOB:  amMEOOUAHOE,
KT'YTUKOBOE, peCHUYHOE. JIBUKEHUE MHOTOKJIETOYHBIX PACTEHU: TPOIIU3MbI U HACTUU. [[BUKEeHUE
MHOTOKJIETOYHBIX )KUBOTHBIX U Y€JIOBEKA: MblllieuHasi cucteMa. Peduiexc. CkeneTHbIe MBIIIIIBI U UX
pa0ora.

[luranne opranusmoB. llornoieHue BOIBI, YIIAEKHUCIOTO ra3a M MUHEPAIbHBIX BEIIECTB
pactenusmu. [luTaHWe >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPHKJIETOYHOE IMHIIEBAPEHUE.
[lutanne MO3BOHOYHBIX >KUBOTHBIX. OTAENbI MHINEBAPUTEIHLHOTO TpakTa. l[lumieBapuTebHBIC
xene3bl. [InieBaputenpHas cucTeMa yenoBeka.

Jlpixanue opraHu3MoB. [[pixanue pacteHuil. Jpixanue *UBOTHBIX. uddy3ust razoB uepes
MoBepXHOCTh KieTku. KokHoe npixanuwe. [[pixarenpHas moBepxHOCTh. JKabGepHoe M néroyHoe
npixaHue. J[pIxaHue Mo3BOHOYHBIX KUBOTHBIX M YEIOBEKA. DBOIIOIMOHHOE YCI0KHEHUE CTPOECHUS
NErKUX TO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHash cucTemMa 4YelnoBeka. MeXaHW3M BEHTUIISLUU
NETKUX Y NTUI] ¥ MIEKONHUTAIMUX. Perymnsamus npixanus. JlprxarenbHbie 00BEMBIL.

TpaHCHIOpT BEIIECTB Yy OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHCIOPT BEIIECTB
y )kUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHasi cUCTEMa MO3BOHOYHBIX JKMBOTHBIX



u yenoBeka. Cepjiie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpamieHus. DBOITIOIUOHHBIC
YCIIO)KHEHUS CTPOEHUSI KPOBEHOCHOM CHCTEMBbl MO3BOHOYHBIX >KMBOTHBIX. Paborta cepama u eé
perysanus.

Beinenenne y opraHusmMoB. Belnenenue 'y pacreHuMid. BeiieneHue 'y KUMBOTHBIX.
CoxpaturensHble Bakyosd. Opransl BeiienaeHus. OuiabTpanus, ceKpeuus 1 o0paTHOE BCachlBaHUE
KaKk MeXaHu3Mbl paboThl OpraHoB BblAeneHUA. CBs3p MOJOCTH Telda C KPOBEHOCHOW U
BBIICTIUTENIBHON cucteMamu. BplneneHue y I03BOHOYHBIX JKUBOTHBIX M 4YenoBeka. [louxwu.
Crpoenue u pyHkuonupoBanue Hegpona. OOpa3oBaHHE MOUH y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alliTa y OJHOKJIETOUYHBIX OpraHu3MoB. Cropbl OaKTEepHil U LUCTHI
MPOCTEUIIUX. 3alUTa y MHOTOKJIETOYHbIX pacteHud. Kyrtukyna. CpencrBa MNacCUBHOM H
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U UX IPOU3BOHBIE. 3alllUTa OpPraHu3Ma OT
6one3neil. UmMyHHas cucreMa denoBeka. KiieTouHbI U ryMopaibHBIH UMMYHUTET. Bposkn€HHBIHI
U MpHOOpeTEHHBIN crennuyeckuii UMMyHHUTET. TeopHs KIOHaIbHO-CEJIEeKTUBHOTO MMMYHUTETA
(II. Opmux, ®. M. bepuer, C. Tonerasa). BocnamurenbHple OTBETHl OpraHusmoB. Pounb
BPOXIEHHOTO UMMYHHTETA B PAa3BUTHH CUCTEMHBIX 3a00JIEBaHUIA.

PaznpaxxumMocTs M peryisiuuss y OpraHu3MoB. Paspa’kuMocTb Yy OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxuMocts u peryisnust y pacteHuid. PocToBble BemecTtBa M uX
3HauYEHHUE.

HepsHas cucrema u pediexTopHas peryiasus y >KUBOTHBIX. HepBHas cucrema u €€ OTAebI.
DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHMSI HEPBHOIM CUCTEMBI Y JKUBOTHBIX. OT/I€IbI TOJIOBHOIO MO3Tra
MO3BOHOYHBIX )KUBOTHBIX. Peduiekc u pednexropHas ayra. besycinoBHble U YCIOBHBIE PEQIIEKCHI.

['ymopanbHast perynauuss M SHIOOKPUHHAs CUCTEMa >KMBOTHBIX M uesjoBeka. JKene3bl
SHJOKPUHHOM CHCTEMBI M HMX TOpPMOHBL. JlelicTBME TOPMOHOB. B3auMoCBs3p HEpBHOW U
SHJOKPUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoncTpanuu

IToprper: . 11. [TaBnos.

Tabmuubpr u cxeMbl: «OHHOKJIETOYHBIE BOJIOPOCTHY, «MHOTOKJIETOUYHBIE BOJOPOCIN,
«baktepuny, «IIpocreiimuey», «Opranbl IBETKOBBIX PacTeHHT», «CUCTEMBI OPraHOB MO3BOHOYHBIX
XKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHu pacteHui», «KopHEBbIE CHUCTEMBIY,
«Ctpoenue creds», «CTpoeHue JIMCTOBOM TUTACTUHKNY, « TKaHU )KMBOTHBIX», «CKEJeT YeIoBeKay,
«[IumeBapurensHas cucremay, «KpoBeHocHas cucreMay, «JlpixatenbHas cucreMay», «HepBHas
cucteMay, «Koxa», «Msblmeynas cucrema»n, «BplaenurtenbHas cucTeMa», «OHJIOKPUHHAS
cucteMay, «CtpoeHue wMbpimub», «MMmmyHurer», «KumeyHononoctHbie», «Cxema MUTaHUS
pacteHunii», «KpoBeHOCHbIE CHUCTEMbI MO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe ruapel», «CTpoeHue
iaHapum», «BHyTpeHHee CcTpoeHHe 0KJeBoro depmsi», «HepBHas cucrema poio», «HepBHas
cucrteMa JAarymkny, «HepBHas cucrema npecMmbikaromuxcs», «HepBraas cucrema nruiy, «HepBHas
crcTeMa MJIeKonuTarImux», «HepBHas cuctema yenosekay, «Pediaexcy.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHUKpOIpEenaparbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOTpenaparbl TKaHel, PaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WUITIOKOXHX, >KHUBbBIE
9K3EMIUIAPhl KOMHATHBIX PAacTEeHUM, repObapuil pacTeHUI pa3HBIX OTAENOB, BIAXKHBIE MpenapaThl
KHUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUJICKIUH OECHO3BOHOYHBIX >KHBOTHBIX, CKEJIET YelloBeKa,
000pyZ0BaHUE NSl IEMOHCTPALMU TOYBEHHOTO M BO3JYLIHOIO MUTAHUS PACTCHUMH, pacIIeIIeHUs
Kpaxmajia U OeNKOB Ioj JAeicTBUEeM (epMEHTOB, 00OpyIOBaHHE ISl JEMOHCTPAIMU ONBITOB IO



U3MEPEHUIO KU3HEHHOW €EMKOCTH JETKUX, MEXaHM3Ma JbIXaTeIbHbIX JBWKECHHU, MOJIEIH
TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKkaHell pacTeHUI.

JlabopaTopHas padora «/3ydyeHne TkaHel >KUBOTHBIX».

JlabGoparopHas padora «/3ydyeHne opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. PazMHOKeHHe U Pa3BUTHE OPTAaHU3MOB

@DopMBI pa3MHOKEHUSI OPTaHU3MOB: Oecrojoe (BKJIIOYasi BETETATHBHOE) M IMOJIOBOE. BHIIbI
0ecroJoro pa3sMHOXKEHUS: TIOYKOBAaHUE, CIIOPYIALHUS, pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pazmuoxxenue. [lonoBbie KiIeTKH, Wik rameThl. Meito3. Ctaguu meito3a. [loBeaenue
xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMbIC Melio3a ¥ TTOJI0BOTO Tpolecca. Meito3
U €r0 MECTO B )KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzapoapimeBoe pazsutue. ['amerorenes y uBoTHBIX. [looBsie jxene3sl. OOpa3oBanue u
pa3BUTHE NOJIOBBIX KiIETOK. CriepmaroreHes u ooreHes. CTpOeHHE MOJNOBBIX KIETOK.

OmnogoTBOpeHHe M SMOPHUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOJOTBOPEHHUS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpUONIOrHs — HaykKa O pa3BUTUU
opranusMoB. Mopgozenes — 00Ha u3 enaguvix npobaem sambpuonocuu. Konyenyus mopgoeenos u
mooenu mopghozcenesa. Ctaguu 5MOpHOTreHe3a KUBOTHBIX (Ha MpuMmepe JArymku). pobieHue.
Tunsl npoGnenus. JemepmuHuposanHoe u HedepMUHUposanHoe OpobaeHue. Bnacmyna, munoi
onacmyn. OCOOCHHOCTH IPOOJICHHUSI MIIEKONHUTAIONINX. 3apOJIBIIIEBbIE JHUCTKH (TacTPYIISIUs).
3aknaZKka OpraHoB W TKaHEH W3 3apoOJIbIIIEBBIX JIMCTKOB. B3amMHOe BIusHHUE YacTel
pa3BuBaroIIerocs 3apojsiima (3MOpHOHaIbHAS WHAYKIHMS). 3aKjiajka IUIaHa CTPOCHHUS >KMUBOTHOTO
KaK pe3ylbTaT HMepapXHUeCKUX B3aUMOJICHCTBUN IeHOB. BnusHue Ha >MOpPHOHANIBLHOE pPa3BUTHE
Pa3IMYHbIX (DAKTOPOB OKPYXKAIOIIEH cpeabl.

Poct u pazurue xuBoTHbIX. [locTamMOproHanbHbIN nepuo. [Ipsmoe u HenmpsiMoe pa3BUTHE.
Pazputue ¢ meramopo3oMm y OECIO3BOHOYHBIX W TO3BOHOYHBIX HMBOTHBIX. buonormueckoe
3HAQUEHHE NPSMOTO M HENpsIMOTO pa3BUTHUS, HUX paclpoCTpaHeHHE B mpupone. Tumbl pocta
KHUBOTHBIX. DaKTOPBI PETYJSALUU POCTa KUBOTHBIX U 4yenoBeka. CTajiuu MOCTIMOPHUOHAIBHOTO
pa3BUTHS y KUBOTHBIX U uenoBeka. Ilepuoasl oHTOoreHeza yenmoBeka. CTapeHuWe M CMEpTh Kak
OHMOJIOTMYECKHE MTPOIIECCHI.

PazmHoxeHune u pazButue pacreHuil. ['amerodur u cnopodur. Melio3 B )KU3HEHHOM LIHUKJIIE
pactenuii. OGpa3oBanue crop B mpoiecce Meriosa. ['amerorenes y pactenuid. Oio10TBOPEHUE U
pa3BUTHE pPACTUTEIbHBIX OPraHW3MOB. JIBOWHOE OIJIOJOTBOPEHHE Y I[BETKOBBIX pPAaCTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUHN U )KUBOTHBIX.

JdemMoHcTpanuu

[Toprpersr: C. I'. HaBamun, X. [IIneman.

Tabmuiel u cxembl: «BeretaTuBHOE pasMHOXKEHHE», «THUIBI OECIONOro pa3MHOXKECHUSY,
«Pa3MHOXeHUE XJIaMUIOMOHaAbD», «Pa3MHOXEHUE IBIIICHBDY, «Pa3zMHOXkeHUe THAPEY, «Meio3y,
«XpoMocombl», «I'amerorenes», «CTpoeHue SIMIEKIETKH U criepMaTo3onaa», «OCHOBHBIE CTaJuHN
oHTOreHe3a», «[Ipsamoe u Henpsimoe pa3zBuTHe», «Pa3BuTHE MaiicKOTO XyKay, «Pa3BuTue capaHnumy,
«Pa3BuTHe NATYmIKH», «J{BOMHOE OIJIOJIOTBOPEHHE Yy LIBETKOBBIX pacTeHU», «CTpOeHUE CeMsiH
OJIHOJIONBHBIX M JABYAOJBHBIX pPacTeHU», «KU3HEHHBIN UK MOPCKON KamyCTb», «KW3HEHHBIH
LUK MXa», « KU3HEHHBIN LMK MAOPOTHUKA, «JKU3HEHHBIN [IUKI COCHBI».



OO6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENapaThl SUICKICTOK U CIIEPMATO30UIOB,
Mozenb «L{uK pa3BUTHUS JISTYIIKI.

JlabopaTtopnass paGora «V3yueHue CTPOCHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckasi padora «BpIsiBIEeHHE MPU3HAKOB CXOJCTBA 3apOJbIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUIN».

Tema 11. 'enHeTnka — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcropus cTaHOBIIGHUS W pa3BUTHS TeHETHUKH Kak Hayku. Paboter I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponp oredecTBeHHBIX y4E€HBIX B pa3BuTuu reHetuku. Paborsr H. K. Konsrosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /I. Kapneuenko, FO. A. ®wmmnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TCHETHYECKHE TOHSATHUS M CHUMBOJIBI. [ OMOJOTHYHBIE XPOMOCOMBI, AJJIECIbHBIC
TeHBbI, aJbTEPHATHUBHBIC TMPU3HAKH, JIOMUHAHTHBIH U PELECCHUBHBIM NpPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4MCTas JHUHUA, THOpUAbI, TeHoTurn, (eHoTun. OCHOBHBIE METOAbI TE€HETUKH:
TUOPUA0TOTHUECKUMA, TUTOJIOTUUECKHM, MOJIEKYIISIPHO-T€HETHYECKHIA.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasios, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuub! 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlaGopaTopnas padora «/[po3oduna kak 00bEKT reHETHUYECKUX HUCCIETOBAHUNY.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuaaoe ckpemuBanue. [lepBoiii 3akoH MeHenst — 3aKOoH eIMH000pa3us THOPHIO0B
nepBoro nokosieHus. [IpaBuno nomuHupoBaHusi. Bropoi 3akoH MeHens — 3aKOH paclleryieHus
npu3HakoB. [luTonornueckre 0OCHOBEI MOHOTHOPUAHOTO CKPEIIMBaHUA. [ UTIOTE€3a YUCTOTHI FaMeT.

AHanusupyromee ckpemuBanue. [IpoMmexxyTouHbIl Xapakrep HacinenoBaHus. PacuierieHne
MIPU3HAKOB TP HETIOJTHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemmBanue. Tpetuii 3akoH MeHaens — 3aK0OH HEe3aBHUCUMOTO HACJIEIOBaHHS
npu3HakoB. LluTronoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruienHoe HacnenoBaHue mpusHakoB. Pabotel T. Moprana. ClemieHHOe HaciaedoBaHUE
TE€HOB, HAPYIICHHUE CIIETUICHUS] MEXK]Iy TeHaMU. XPOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIN MEXaHU3M OIpEIENeHUs Moia. AYTOCOMBI M TIOJIOBbIE
XpOMOCOMBL. ['OMOramMeTHbli M rereporaMeTHbll moj. ['eHeTMdeckass CTPyKTypa MOJIOBBIX
xpomocoM. HacnenoBanue npru3HaKoB, CLHEIUIEHHBIX C TIOJIOM.

l'enotun kak wenoctHass cucrteMa. I[lieloTponusi — MHOMKECTBEHHOE [IEWCTBUE TE€HA.
MHoOXeCTBEHHBIN amienu3M. B3aumojeicTBue HeaUIeNbHBIX T'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [lomumepusi.

['eHeTMYEeCKHMIT KOHTPOJIb pa3BUTUS PACTEHHH, >KMBOTHBIX M 4YEJIOBEKa, a TaKXke
(bU3HOIOTHYECKUX TPOIIECCOB, TTOBEACHUS M KOTHUTUBHBIX (DYHKIIMN. [ €HeTHUUECKHe MEXaHU3MBI
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MMH — MMApPa3uT» U «XO3SIMH — MHKPOOHOM).
'eHeTnyeckue acmeKThl KOHTPOJS W M3MEHEHUs HaclleJICTBEHHOW HMH(OpPMAIUU B TOKOJICHUSIX
KJIETOK U OPTaHHU3MOB.

JdemMoHcTpanuu

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



Tabmuuer n cxemsl: «IlepBblii U BTOpoOil 3akoHBI Mennensa», «Tpetuil 3akoH MeHnemns»,
«Ananusupyooniee ckpeumanue», «Hemnomnoe momuHupoBaHue», «CIENJIEHHOE HacjeI0BaHUE
MPU3HAKOB Yy Apo3odmiby, «I'eHetnka mona», «Kapuotun denoeka», «Kapuotumn npo3oduisn,
«Kapuotun ntuiel», «MHOKECTBEHHBIN ajuien3mMy, «B3aumMoaeincTBie reHOBY.

OOGopynoBaHue: MOJEIb JUIA JEMOHCTPAIMM 3aKOHOB €AMHOOOpa3us THOPUIIOB IIEPBOTO
MOKOJICHUS U PACIICIUICHUS NPU3HAKOB, MOJENIb JUIsl JEMOHCTpPAIlMM 3aKOHA HE3aBUCHUMOTO
HACJICIOBAHUSL NIPU3HAKOB, MOJENb Ui JEMOHCTPAUHUH CLEIUIEHHOTO HACJIEAOBaHUs IMPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIpenapar: «J{po3odumna.

IpakTuyeckass padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKpEIIMBAHUSA Y
TPO30(UITBI».

IIpakTuyeckasi padora «l3ydyeHue pe3yabTaToB JUTHOPUIHOTO CKPEIIMBAHUS Y
TIPO30(UITBD.

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuma u cpeabpl npu  GopmupoBaHuu (eHotuna. M3MeHuMBOCTH
npu3HakoB.  KadecTBeHHbIe UM KOJWYECTBEHHbIE  MpU3HAKU. Buasl  M3MEHYMBOCTH:
HEHACJIeICTBCHHAs M HACJICACTBEHHAS.

MonudukarnonHass HW3MEHYHBOCTh. Ponb cpeapl B GoOpMHUpOBAHUU MOIUPUKAIMOHHON
n3MeHYMBOCTH. Hopma peaknuu npu3Haka. BapuanvoHHBIM psjg W BapuanvoHHas Kpubas (B.
Horanncen). CroiicTBa MOAM(PUKAITMIOHHOW H3MEHYUBOCTH.

I'eHoTunndeckass W3MEHYMBOCTE. (CBOMCTBA TI'€HOTHIIMYECKOM U3MEHUYHMBOCTH. BuHbI
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHAsT M3MEHYMBOCTh. MeWO3 M TOJIOBOHM MPOIECC — OCHOBA KOMOWHATHUBHOMN
W3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUU TEHETUYECKOTO Pa3HOOOpaswsl B
npejenax OJHOro BHU/A.

MytarmonHasi HW3MEHUYMBOCTh. BuUIbI MyTaluid: TEeHHBIE, XPOMOCOMHBIC, TE€HOMHEIE.
CrnoHTaHHBIE W WHAYUUMPOBAHHBIE MYyTallUM. SIOepHbIE M LUTOILIA3MAaTHYECKUE MYyTalUU.
CoMarvueckre W TMOJOBble MyTalMH. lIpyUuMHBI BO3HUKHOBEHHMS MyTanuid. MyTareHsl M HX
BIIMSHUE HA OPTraHU3MBbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpolecca. 3aKOH TOMOJOTHYECKHUX
psgoB B HacinenctBeHHoW wu3MeHunBoctd (H.M. BaBunos). BresnepHas HW3MEHUMBOCTH U
HACJIE/ICTBEHHOCTb.

Onucenemuxa u 3NUCEHOMUKA, POIb INULEHEMUYECKUX (DAKmopos 6 HACAe008aHUU U
UBMEHYUBOCINU (hEHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdemoncTpauuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapuiios.

Tabmumet u  cxembl: «Bunabl u3MeHYMBOCTHY», «MoAH(PUKAIMOHHAS HW3MEHYUBOCTHY,
«KomOuHaTHBHAsS M3MEHYMBOCTBY», «Meno3», «OmnonoTBopenne», «l eHernueckue 3a00JICBaHUS
yenoBeKay, «Buabl MyTamuiny.

O6opynoBaHue: KHUBbIe H TepOapHble JK3EMIUIIPhl KOMHATHBIX PACTEHUH, PHUCYHKU
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMHA BUJIAMU H3MEHYUBOCTH.

JlabopaTtopnasi  paGora  «lccinemoBaHme ~— 3aKOHOMEPHOCTEW  MOIU(DHUKAIMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IpakTuyeckasi padora «Myrtanuu y 1po30¢huisl (Ha TOTOBBIX MUKPOITPENapaTax).

Tema 14. I'eneTnka 4ejioBeKa

Kapuotun 4enoBeka. MexayHapogHas MporpaMma HUCCIEIOBAHHMS T€HOMAa YeEJIOBEKa.
MeTopl U3Y4YeHHS TEHETHKH YeIOBEeKA: TeHEATOTUYECKU, OMM3HEI[OBBIN, IIMTOTCHETUIECKUH,



MOMYJISIIMOHHO-CTaTUCTUYECKUH,  MOJIEKYJISIpHO-TeHeTH4ecKuil. COBpPEMEHHOE  OINpezciieHue
TCHOTHUIIA: [TOJIHOTEHOMHOE CEKBEHHMPOBAaHUE, TCHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomompro I11[P-
ananu3a. HacnencTBeHnsle 3a0oeBanus denoBeka. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
Bonesnn ¢ HacineACTBEHHOM MPEeApPACIONOKEHHOCThIO. 3HAUYEHHE MEAMIIMHCKOM TEHETUKH B
IPEJOTBPALICHUH M JIEYEHUH TIeHETHYeCKUX 3a0ojeBaHMi uenoBeka. Menuko-reHeTnyeckoe
KOHCynbTHUpOoBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «TE€HETHYECKOTO Ipy3a». DTHUUYECKUE ACIEKTBHI
HCCIIEIOBaHUM B 00JIaCTH peJaKTUPOBAaHUs TEHOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTOpbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YeEJIOBEKa K (U3NYECKOMY U
XMMHMYECKOMY 3arpsi3HEHUIO OKpYKaroWel cpeasl. I eHeTnyeckas npeapacnoiokeHHOCTh YEJI0OBEKa
K ITaTOJIOTHSIM.

JdemoHcTpauuu

Tabmuuer u cxemsl: «Kapuotun dyenoBeka», «MeToapl M3y4eHMs T'€HETHKH YeJIOBEKay,
«["eneTnueckue 3a00eBaHMs YETOBEKAY.

IIpakTHyeckas padora «CocTaBieHue U aHAJIU3 POAOCIOBHOM.

Tema 15. Cenekiiusi Opranu3mMoB

JloMecTukanus M celekius. 3apokKJIeHUE CeNeKIUU U JoMmecTukauuu. Yuenue H. W.
BasuiioBa o LleHTpax mpoucXoXJIeHUsI U MHOT0OOpa3us KyJabTypHBIX pacTeHuil. Posb cenexiuu B
CO3/IaHUU COPTOB PacCTEHHMH M MOPOJ XKUBOTHBIX. COpT, mopoja, ITaMM. 3aKOH TOMOJIOTUYECKUX
pAIOB B HacieICTBeHHOM u3MeHuuBocth H. M. BaBuiosa, ero 3HadeHHMe I CEIEKLIMOHHOMN
paboTHLI.

Metoabl ceneKIMoHHOW paboThl. MICKyCCTBEHHBIM OTOOpP: MAacCOBBI M WHAWBUIAYAIbHBIN.
Otanbl KOMOMHALMOHHOW cenekuuu. VcnblTaHue npousBoauTenel mo moromctBy. Otbop 1o
TEHOTHUITYy C ITOMOIIBIO OLEHKH (PeHOTHIIa MOTOMCTBA U OTOOpP IO T€HOTUIY C MOMOILBIO aHAJIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PaauanimoHHBId U
XMMUYECKMH MyTareHe3 Kak MCTOYHMK MyTallMid y KyJIbTYpHBIX (OpM  OpraHu3MoB.
Hcnonb30BaHne T€HOMHOTO PEJaKTHPOBaHUSA U MeToJ0B pekoMOuHaHTHBIX JIHK s momyuenus
HCXOJIHOTO Marepuaa JUisl CEJICKIUN.

[lonyuyenne  monumionnoB.  BHyTpuBumoBas  rubpuauzanus.  bianskopoacTBeHHOE
CKpelLIBaHue, WK UHOpUAMHT. HepoJcTBeHHOE CKpelirBaHue, UM ayTOpUAMHT. ['eTepo3uc u ero
npuunHbl. Vcnosnp3oBaHue rerepo3uca B cenekuuu. OtaanéHHas rudpuanzanus. [Ipeogonenue
Oecruiousi MEXBUJIOBBIX THOPHIOB. JlOCTHIKEHMSI CENEKIIMU PACTeHUl W >KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHne M H3y4EHHE TI€HETHMYECKHX PECYpPCOB KYJIbTYPHBIX PAacTeHMM M HX JIHUKHX
ponuyei sl co3JaHusl HOBBIX COPTOB M TMOPUAOB CEIbCKOXO3SHWCTBEHHBIX KYIbTYp. M3yuenue,
coxpamenue u ynpasieHue 2eHemuyecKuUMu pecypcamiu CelbCKOXO3AUCMEEHHbIX U NPOMbICIOEbIX
JHCUBOMHBIX 6 YEILAX YIYHUIEHUS CYUWeCMEYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCOB, 8 MOM
yucie ¢ NpUMEHeHUeM COBDEeMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, Nepedosbix uodet u
NnepcneKmueHbIX MexHOI02UlL.

JdemoHcTpanuu

[Toptpetsr: H. . BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpsanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupl u cxembl: «LleHTpBI MPOUCXOXKIEHHUSI U MHOrooOpasus KyJIbTYPHBIX pacTEHHII»,
«3aKOH TOMOJIOTHYECKHX PANOB B HACJIECICTBEHHOW W3MEHYMBOCTH», «MeTonpl cenexknuny,
«Otnanénnas rubpuauzanusy, «Myrarenes».



JlaGoparopHasi padora «/3yueHne COpTOB KYJIbTYpPHBIX PACTEHUH U MOPOJ JOMAITHUX
KUBOTHBIX».

JlabGoparopHas padora «/3yueHue MeTO10B CEIEKIIMUA PACTCHUIN».

IIpakTnueckas padora «IIpuBuBKa pacTeHu».

Jdkckypeusi «OCHOBHBIE METOJbl M JIOCTUIKEHUS CEJIEKIMM PACTEHUM M KUBOTHBIX (Ha
CEJICKLMOHHYIO CTaHILUIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIH YYacCTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJ10rus ¥ CHHTeTHYeCKasi OMOJIOT U

OOBeKTh, HUCHONb3yeMble B OHOTEXHOJIOTUM, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBI, HX XapaKkTepUCTHKa. TpaauuuoHHass OHOTEXHOJOTHS:  XjeOoIedeHue,
[IOJIy4YeHHE KHUCIOMOJIOYHBIX INPOJYKTOB, BHHOAenHe. Mukpobuonorndeckuid cunte3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOoIoruil. IIpon3BoacTBo Oenka, aMUHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHOJNOTMH M MHCTPYMEHTOB  LIEJICHANpPABICHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C I1I€JIbIO IIOJyYEHUS! OPraHU3MOB U UX KOMIIOHEHTOB, COAEpKAIUX HE
BCTpEYarolecs B IpUpoe OMOCUHTETUYECKHUE ITYTH.

Kierounas wmnxkeHepuss. MeTonbl KyJbTypbl KJIETOK M TKaHEW PAacCTEHUNM U IKUBOTHBIX.
Kpuobanku. Comarnyeckas ruOpuausanuss U comaTHyeckuil smOpuorenes. Mcmosib3oBaHue
rallIouIoB B CEJIEKUMU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOJUKTOHATLHBIX aHmumen 8 meouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpPEHHUE.
PexkoHcTpyKkLus SHIEKIETOK M KJIOHMPOBAaHUE KUBOTHBIX. METO/ TpaHCIUIAHTALUU sJiep KIETOK.
Texnonocuu  0300poGreHUs,  KYIbMUBUPOBAHUL U  MUKPOKIOHANbHO20 — PAZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHAas1 ¥ T€HHasl NH)KeHepusl. VICKyCCTBEHHBIM CUHTE3 I'€Ha U KOHCTPYMPOBAHHE
pekomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUST U TIEPCTICKTHUBBI
XPOMOCOMHOM 1 T€HHON MH)KEHEPHUU. DKOJOTUUYECKHE U ATUUYECKHUE TPOOJIEMbl T€HHOW HHKEHEPUH.
Menununckue 6uotexnonoruu. [Tocrrenomuas nudposas meaununa. [1LP-auarnoctuka.
MeTab0a0MHBIN aHANN3, T€HOLEHTPUUECKUH aHaJIu3 MPOTEOMa YeJIOBEKa Ul OLEHKH COCTOSIHUS
ero 3/10poBbs. Vcnonap3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-OmounHkeHepus
U pa3paboTKH (yHIAMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUM, CO3JaHMsI KOMIUIEKCHBIX
TKaHell codeTaHHeM TEXHOJOTHMM TpEXMEpHOro OMONpPUHTHHra M ckaddosguHra aas pereHus
3a]1a4 IEPCOHAIM3UPOBAHHON MEIUIMHBI.

CozaHue BEKTOPHBIX BaKIMH C LEAbl0 00OecrnedyeHus KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oynuteneit OPBU, ycraHoBieHHE MOJEKYIApHBIX MexaHu3MoB ¢yHKiuoHupoBanus PHK-
COJIep KAIINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuue! u cxemsl: «Vcnoap30BaHUE MUKPOOPTAaHU3MOB B IIPOMBIIIEHHOM MTPOU3BOJICTBEY,
«Knerounas uuxenepus», «I'eHHast UHKEHEPUS».

JlaGopaTopHas padora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI Y.

IIpakTnueckas padora «l[lonydeHre MOJIOYHOKUCIIBIX TPOTYKTOBY.

Ikcekypeust «bHOTEXHOJIOTUST — BaKHEHIIas MPOU3BOJIUTENbHAS CUla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE IIPOU3BOJICTBO).

11 kaace

Tema 1. 3aposkaeHue u pa3BuTHE IBOJIOLHNOHHBIX NPEICTABJICHUI B 0M010THH



OpomonnonHas Teopust Y. [lapeuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U
Hay4Has nesaTenbHocTh Y. J[apBuHa.

JIBM>KyIMe cUiibl 3BOJIIOIMM BUIOB 110 Y. JlapBUHY (BbICOKAasi HHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHu3MOB, HACJEICTBEHHAs H3MEHUMBOCTh, OOphOa 3a CyIIECTBOBAaHHE, ECTECTBEHHBIM U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cuHTeTHYeCcKOW Teopuu 3Boionuu (CTD). HeliTpasbHas TeOpusi BOIOIHUU.
CoBpeMeHHasl 3BOJIIOLMOHHAS OWOJIOTHS. 3HAYEHHE HBOJIOLMOHHOW TEOpUU B (HOPMHPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUDA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. Yerepuxos, U. U. llImansraysen, k. Xongein, . K. benses.

Tabmuupr u cxembl: «Cucrema xuBoil npuponsl (o K. JIunher)», «JlecTHuma >XHMBBIX
cymiectB (o Jlamapky)», «Mexanusm (GopMHUpOBaHUS IPHUCIIOCOOICHUN Y PACTCHHIA W YKHUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra mytemectsus Y. dapsuna», «Haxoaku Y. lapBunay,
«DopMbl 00peOBI 3a cymecTBoBaHue», «lloponabl romybeit», «MHoroodpasue KylbTypHBIX (HopM
KanmycTsl», «llopoabl ngoMamHUX >KUBOTHBIX», «Cxema oOpa3oBaHHMs HOBBIX BUIOB (mo Y.
HapBuny)», «Cxema COOTHOIICHHS MABWXKYIIUX CHJI SBOJIOUUN», «OCHOBHBIC IOJIOXKEHUS
CUHTETUYECKOIN TEOPUU IBOIIOLIUN.

Tema 2. Mukpo3BoJIIOLHs U €€ pe3yabTaThl

[lonmynsimust Kak »dieMeHTapHas enuHuua 3Bojiolud. COBpPEMEHHBIE METObl OLIEHKHU
TEHETHYECKOT0 Pa3HOOOpa3us M CTPYKTYpPHI NOMyJsiuid. M3MeHeHne reHoQoHaa MOMYISIIUA KaK
AJIEMEHTAapHOE DBOJIOLMOHHOE SBJICHHE. 3aKOH TeHeTuueckoro paBHoBecus JIxk. Xapmau, B.
Baiin6epra.

OnemeHTapHble (aAKTOpbl (ABMXKYIIME CHIJIbI) SBOJMIONMH. MyTalMoHHBIA Mpoliecc.
KomM0OunatuBHast usMeHUMBOCTh. [[peiid reHoB — ciaydaiiHble HEHanpaBICHHbIE U3MEHEHUSI 4acTOT
ateneil B momymsanusax. D¢pdekt ocHoBatens. Dpgexkm Oymuiiounozo copaviwika. CHudceHue
2EHEeMUYECK020 pasHooOpasus: npudunsl u cieocmeus. llposenenue s¢hghexma Opetiha cenos 6
oonbuwiux U manvix  nonyaayusx. Murpanuu. M3onduus nomynsuMii:  reorpaduueckast
(mpocTpaHCTBEHHas ), Orosoruueckas (pernpoayKTUBHAs).

EcrecTBeHHbI 0TOOp — HanpaBistonuii ¢pakTop 3Bodrond. PopMBbl €CTECTBEHHOTO 0TOOpA:!
OBWOKYIIMM, — CTaOMIM3UpYIOIIMH,  paspeiBarommMii  (au3pyntuBHbIi).  [lomoBoit  otGop.
Bo3HUKHOBEHNE U 3BOJIOLUS COLIMATILHOTO MTOBEACHUS dKUBOTHBIX.

[TpucnocoOaeHHOCTh OpPraHM3MOB Kak pPe3ylbTaT MMKpPO3BOMIOLMH. Bo3HHMKHOBeHME
npucrocobaeHnit y opranuzMoB. ApoMop¢o3sl U uanoaaantanuu. [Ipumeps! npucnocoOnenuit y
OpraHu3MoB:  MopdoJioruyeckue,  (QU3NOJIOTUYECKUE,  OHOXMMHUYECKHE,  TOBEJIEHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kputepuum M cTpykTypa. BumooOpas3oBaHue Kak pe3yiabTaT MHUKPOIBOJIOIHH.
M3onsaumst — kimo4yeBod  (akrop BumooOpazoBanusa. Ilytm u  cnocoObl  BUA000pa3oBaHUS:
ajutonatpudeckoe  (reorpaduueckoe), cUMMAaTpUyeckoe  (IKOJOTUYECKOE), «MTHOBEHHOEY
(monumonanzanus, rudpuauzanus). JJUTeIbHOCT SBONIOIMOHHBIX IPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OHMOJIOTHYECKOTO Pa3HOOOpasusl.

Ponp  sBomronmoHHO#l  Ouosnormu B pa3paboOTKe HAyyHBIX METOJOB  COXPAaHEHUs
O6uopa3zHooOpazusi. MHKpPOIBOJIONMS M KOAIBOJIOLMS TMAapa3uTOB M HMX X035i€B. MexaHU3MBbI
($hopMHUpPOBaHKS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu



IToptpetsr: C. C. YUerBepukos, 3. Maiip.

Tabnuuer u cxemsl: «MyTallMOHHasT U3MEHYMBOCTH», «llOMyNsAIMOHHAs CTPYKTypa BHIaY,
«Cxema mposiBICHHMs  3akoHa  Xapau—BaitnOepra»,  «JIBWKymme  CHIBI  DBOJIIOIUNY,
«OKOJOTHYEeCKasi W30JSIIMA  TOMyJSIUil  ceBaHCKOW (opemm», «['eorpaduueckas H3OIALUSL
JUCTBEHHUIIBI CUOMPCKON M JIMCTBEHHMIIBI AAaypckoil», «llomynasiuoHHbIE BOJHBI YHCIEHHOCTU
XUIIHUKOB U JKepTB», «Cxema J[eHCTBUS €CTECTBEHHOTo oTOopay, «®Popmbl OOprOBI 3a
CYILIECTBOBAHUE, «MHpycTpuanbHbId MEJIaHU3M», «Kusbie HCKOIIaEMBbIE»,
«IIokpoBUTENBCTBEHHAs! OKpacka JKUBOTHbIX», «lIpenympexnaromas okpacka KUBOTHBIXY,
«Dusnonoruueckue aaanrauun», «lIpucnocobieHHOCTh OpraHU3MOB U €€ OTHOCHTEIHLHOCTBHY,
«Kputepun Buma», «Bunppl-gBoitHukm», «CTpykTypa BHaa B mnpupone», «CrocoObl
BUJ000pa3oBanusa»,  «l'eorpaguueckoe  BHIOOOpa3oBaHME  TPEX  BUAOB  JIAHIBILICHY,
«DKOJOrMYeCKoe BHI000pazoBaHue BHUAOB cuHHIY, «[lomummonasl pacrenmii», «Kamyctho-
peNCUYHBINA THOPUIY.

O6opynoBanue: repbdapuu pacTeHUid, KOJUIEKIIMM HACEKOMBIX, Yydesia MNTHUI[ U 3BEpeH C
pUMepaMu PA3IUYHBIX MPUCIIOCOOJICHUH, dydena NTHI[ W 3BEpeil pa3HbIX BUIOB, repOapuu
pacTeHui OJIM3KUX BUIOB, 00PA30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas pabdora «BrIsiBieHHe U3BMEHYUBOCTH Y 0COOEH OHOTO BUAAY.

JlabopaTopuass pabGora «lIpucrnocoGneHus OpraHu3sMOB U HUX  OTHOCHUTENIbHAs
1[e1eCO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHEeHHE BUIOB 0 MOP(HOIOTHUECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bo.ionus 4 eé pe3yabTaTbl

MeTtoapl u3ydeHus: MakposBostonu. [lageoHTomornyeckue METObl M3YHYEHHUs SBOJIIOLUU.
[Tepexonnbie popmbl U PUIIOTEHETUUECKHIE PSAIBI OPTaHU3MOB.

buoreorpaguueckue meroasl uzyueHus spontonuu. CpaBHeHue (Giopbl U GpayHbl MaTEPUKOB
1 ocTpoBOB. bruoreorpaduueckue oomactu 3eMiau. BUIbI-9HIEMUKU U PETUKTHI.

OMOpHOJIOTHYECKHE M CPaBHHUTEIbHO-MOP(OIOTHYECKHe METOJbl H3YYEHHUS HBOJIOLUH.
I'eHeTnyeckne MEXaHU3MBl 3BOJIOLUU OHTOTE€HE3a U IOSIBICHHS DBOJIIOLMOHHBIX HOBILECTB.
['oMoniornyHble U aHANOTMYHbIE OpraHbl. PynnMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHeTHYecKue, OMOXMMUYECKHUE U MaTeMaTHUYECKHE METO/Ibl U3yYeHUs 3BOJIOLUUU. [ OMOJIOrHuHbIe
reHbl. CoBpeMEeHHbIE METO/Ibl HOCTPOSHUS (PUIIOT€HETUYECKHUX JEPEBBEB.

XPOMOCOMHBIE MyTallH U 3BOJIIOLUS TEHOMOB.

OO6mwme 3akoHOMEpHOCTH (TIpaBuia) dBotouuH. [lpunyun cmenvt @ynxyuti. HeoOGpaTumMocTh
ABOJIIOLIMU. AflanTUBHAS paauanus. HepaBHOMEpPHOCTh TEMIIOB HBOJIIOLINU.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mrounep, 3. ['ekkens.

Tabmuubr u cxembl: «DUIOTEHETHYECKUN DS JOMAIN», «APXEONTEPUKC», «3BEpO3yoObIe
amepb», «Crerouedansr», «Punnodute», «CeMeHHBIE MNaNoOpOTHUKWY», «buoreorpapuueckue
30HBI 3emumn», «/peiid koHTHHEHTOB», «PenukTb», «HawanmpHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHA MO3BOHOYHBIX JKUBOTHBIX», «I'OMOJIOTMUYHBIE M aHAJIOTMUYHBIE OpPraHbl», «PyIMMEHTH,
«ATaBU3MBDY, «XpOMOCOMHBIE HaOOpHI 4YeloBeKa U IuMOaH3e», «[JaBHbIE HaIpaBlIeHUS
3BOJIIOLIMNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOTIOLIUI.

OO6opynoBaHue: KOJUIEKIIMM, TepOapuu, MYyJSKH HCKOMAEMBIX OCTaTKOB OpPraHHU3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYJMMEHTapHbIX OpPraHOB M AaTaBU3MOB, KOJUIEKIIMH
HaCEKOMBIX.

Tema 4. IlponcxoxneHnue u pa3BUTHE JKU3HA Ha 3eMuie



Hayunple rumoTe3pl NPOMCXOXKACHHUS KU3HM Ha 3emiie. AOWOTeHE3 U IMaHCTICPMHS.
JloHayuHble TPEACTABICHUS O 3apOKICHUM >KU3HU (KpeaunoHu3M). ['HmoTre3a MOCTOSHHOTO
camMo3apo’KJIeHUs KU3HU U €€ onpoBepkeHue onpltaMu . Penu, JI. Cnamnanuanu, JI. Iactepa.
[TpoucxosxaeHne KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tamnbl HeopraHuveckou 3poironuu. Ilnanerapnas (reojsoruyeckasi) SBOJIOIMS.
Xumudeckasi 3BOJIOIUSA. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BELIECTB U3 Heopranndeckux. OmpIT
C. Mumnepa u I'. FOpu. ObpazoBanue nonumepoB u3 MoHoMmepoB. KoarepBataas runore3a A. U.
Omnapuna, runore3a nepsuyHoro Oymsona JIx. Xonaeitna, renernyeckas runoresa I'. Mémnepa.
Pu6osumer (T. Yek) m rumoresa «vmpa PHK» V. I'mnbepra. dopmupoBanue memOpaH u
BO3HUKHOBEHHE ITPOTOKJIETKHU.

HUctopus 3emsin u  wmeronsl €€ wusydeHus. lickonmaemble OpraHM4ecKHE OCTaTKH.
I'eoxpononmorust u e€¢  Meroasl. OTHOCHTENbHass H  a0OCONIOTHAs  T'E€OXPOHOJIOTHS.
['eoxpoHonornyeckas mkaa: 30Hbl, 3pbl, HIEPUOJIbI, STTOXH.

HavanbHble 3Tambel opraHuyeckod 3Bosrouuu. [losiBneHuMe W 3BONIOLHMSA NEPBBIX KIETOK.
Opomtorust  MerabonuszMa. Bo3HHKHOBeHHE NepBbIX AKocucTeM. COBpeMEHHblE MUKpPOOHBIE
OMOTIIEHKH KaK aHAJIOT NepBhIX Ha 3emiie coodmiecTB. CtpomaronuTsl. [IpOKaprOTH M 9yKapHUOTHI.

[Tpoucxoxxaenne sSykapuoT (CUMOUOTeHe3). OBOIIOIMUOHHOE TPOUCXOXKICHHE BUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OPraHu3MOB.  BO3HUKHOBEHHE  OCHOBHBIX  Ipynn
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tarbl YBOJIONUH BBICIINX pacTeHuil. OCHOBHBIE apoMOp(o3bl pacTeHuil. Beixos
pacrenuii Ha cymy. IlosiBaeHue crnopoBbIX pacTeHMM M 3aBoeBaHuME HUMHU cylid. CeMeHHbIe
pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUIA.

OcHOBHbBIE 3Tallbl 3BOJNIONUH KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpulickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX TUIOB. llepBblie xopaoBbie
*KUBOTHBIE. JKU3HB B BOJE. DBOMIONMS TMO3BOHOUYHBIX. [Ipomcxoxkaenne ampuOuii m penTuiui.
[Tpoucxoxaenne wmiexkonurarommx M nrtun. IlpuHnun kmodeBoro apomopgosza. OcBoeHue
0€Cr03BOHOYHBIMU M [TO3BOHOYHBIMHU )KUBOTHBIMH CYIIIH.

PazButue xu3nu Ha 3emiie MO 3paM M MEPHOJIaM: apXel, MPOTEPO30H, Maae030i, Me3030M,
kaifHo30M. OO0Im1as XxapakTepucTUKa KJIMMaTa U Te0JIOTHYECKUX IpoueccoB. [losBienue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTJIeoOpa3oBaHUE: €ro YycJOBHS M BIMSHUE Ha Ta30BbIH COCTaB
aTMocdepBhl.

MaccoBble BBIMHpPaHUSI — 3KOJIOTMYECKHE KpHU3HChl mponuioro. [IpuymHbl M ciencTBus
MaccoBbIX BbIMUpaHUH. COBpeMEHHBIH 3KOJOTMUYECKUil Kpusuc, ero ocobeHHoctu. [IpoGiema
COXpaHeHMs OMOopa3HooOpasus Ha 3emiie.

CoBpeMmeHHas cucTeMa OpraHMyeckoro mupa. lIpuHuunel kiaccupuKalud OpPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKHE IPYIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, 1. M. MeunukoB, A. U. Onapun, [[x.
Xonpeitn, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombitTa @. Penny», «Cxema ombita JI. [lactepa mo u3yueHUIo
camo3apokJaeHus xu3Hu», «Cxema ombiTa C. Mwumnepa, I'. Opu», «OTtansl HeopraHmdeckou
sBosoIMmMy, «l['eoxpoHojoruyeckas mkana», «HadanpHbple 3Tambl OpraHMYECKOl 3BOJIOLUNY,
«Cxema 00pa3oBaHHS DYKapHOT MyTEM CHUMOMOTEeHe3ay», «CucTema KUBOH Tpupoasl», «CTpoeHue
BUpyca», «ApoMop¢ho3sl  pacteHuit»y, «PuHnOPUTHY, «OTHOKIETOYHBIE  BOJOPOCIHY,
«MHOTOKJIETOUHBIE BOAOPOCTNY, «Mxu», «[lamopoTHukm», «I'omoceMeHHble pacTeHus», «Opranbl



I[BETKOBBIX pacTeHUi», «Cxema pa3BUTHS KHUBOTHOTO MHPa», «ApPOMOp(HO3bl >KUBOTHBIXY,
«[Ipocreiimmey, «Kumeunomonoctaeie», «llnockue uyepBu», «UneHuctoHorue», «PBIOBIY,
«3emHOBOAHBIE», «lIpecmpikatommecs», «lItunp», «Muexkonuraromue», «Pa3BuTne XH3HM B
apXeucKou spe», «Pa3BUTHE )KU3HU B IPOTEPO3OKCKON 3pe», «Pa3BUTHE KU3HU B NAIECO30MCKON
ape», «Pa3BUTHE JXU3HM B ME3030MCKOM 3pe», «Pa3BUTHE KWU3HU B KaWHO30MCKOW 3pey,
«CoBpeMeHHasi CHCTEMa OPraHUYECKOTO MUPay.

Ob6opynoBanue: repbapu pacTeHUH Pa3IMYHBIX OTAEIOB, KOJUIEKIIUU HACEKOMBIX, BIAXKHBIC
rpenaparsl KMBOTHBIX, PAKOBHHBI MOJUIOCKOB, KOJUIEKLIMU WITIOKOXKHX, CKEJIEThI IIO3BOHOYHBIX
KUBOTHBIX, 4y4eJla ITHUL] U 3BE€PEH, KOJUIEKIINA OKaMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBbIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnasa saboparopHasi paGora «MogenupoBanue onbiToB Mwuuepa—tOpu no
M3YyYEHHUIO a0MOTeHHOTO CHHTE3a OPraHNYeCKUX COCTMHEHUI B IEPBUYHOM aTMOchepe.

Jlaboparopnasi pabGora «/3yyeHMe U OIUCAaHUE HCKONAEMBIX OCTaTKOB JPEBHUX
OpPraHHU3MOBY.

IIpakTnueckas padora «3yueHre 0cCOOEHHOCTEN CTPOCHUS PACTEHUHN pa3HbIX OT/EIOBY.

IIpakTnuyeckas padora «3yyeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4eJI0BEKa — AaHTPOIIOTeHe3

Pa3nens! u 3anaun anTpononorud. MeToapl aHTPOIOJIOTHH.

CraHOBJIEHHE NPEACTABIECHUN O MPOMCXOXKJIECHUU YeJOoBeKa. PenurunosHele BO33pEHHUS.
CoBpeMeHHbIE HayUHbIE TEOPUH.

CxozcTBO UenoBeka ¢ KUBOTHBIMU. CUCTEMATHYECKOE MTOJIOKEHHE YesloBeKa. CBUIETENIBCTBA
CXOJICTBA 4YeNOBEKa C JKUBOTHBIMHU: CpaBHHUTEIBHO-MOp(dosornyeckue, 3SMOpPUOIOTHYECKHUE,
¢buznonoro-6MoXuMUIECcKue, mopeaeHueckue. OTINUNS YeI0BeKa OT KUBOTHBIX. [IpsMoxoxaenne
U KOMIUIEKC CBSI3aHHBIX C HHUM IpU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOH CHUTHAJIBHOM
CHUCTEMBI.

JBmxymue cuiibl (pakTopbl) aHTPONOreHe3a: Ouojorndyeckue, counaibHbie. COOTHOIIEHHE
OMOJIOTMYECKUX U COLMANBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTponoreHes3a. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYIBI) U
paHHUE TOHTUJIBI — OOIIMEe TPEIKH YeTOBEKOOOpa3HBIX 00€3bsSH W JIIOACH. ABCTPAJOMUTEKUA —
IBYHOTHE NpENKH JroAed. YUenoBek yMenblid, NEPBBIE M3TOTOBIEHUS OpyAuil Tpyzna. Yemosek
MPSIMOXOJIAIINI W TEpPBbIM BBIXOJ JroAel 3a mpenensl Adpuku. YernoBek reiaenbOeprckuii —
o0l MpeloK HeaHJIepTaJbCKOTO YEelIOBEKAa M YeloBeKa pa3yMHOro. YenoBek HeaHAEepTalbCKHUil
KaKk BUJ JIOJEH XOJIOJHOTO KiaumaTta. YemoBEeK pa3yMHBIM COBPEMEHHOI'O THIA, JECHUCOBCKHU
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenernka u najaeoreHoMHKa.

DOBOJIIOLIMSL  COBPEMEHHOTO 4ejoBeKa. EcTecTBEHHBIH OTOOp B MOMYNALUSAX YeEIOBEKa.
MyrtannonHsii mpouecc U noaumopdusm. IlomynsiuuoHHbIE BOJIHBI, Apeild reHOB, MUTpalus U
«a¢heKT 0OCHOBATEINS» B MOMYJISAIHUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. [lonartue o pace. bomnbmme pacel: eBporneoujHas (eBpa3uiickas),
aBCTpaJlo-HerpouHas (3KBaTOpHaIbHast), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHcKasi). Bpems u mytu
paccereHusl 4eloBeKa I0 IulaHere. EAMHCTBO yenoBedeckux pac. HaydHas HeCOCTOATENIBHOCTH
pacusMma. IlpucrnocoGneHHOCTh YenoBeKa K pa3HbIM YCIOBHSM OKpYyXKarolied cpeabl. BrusHue
reorpaduyeckoil cpesbl 1 peiida reHoB Ha MOP(OIOTrHI0 U (PU3HOJIOTUIO YETIOBEKA.

MeXIUCUMIUIMHAPHBIE  METOAbl B (u3MUecKoil  (OMOJOrMyeckoi) aHTPOIOJIOTHH.
OBOJIOIMOHHAs aHTPOIIOJIOTHS U MAJ€0AHTPOIOIOTUS YEIOBEUECKUX MOMyIsiiui. bruoconuanbuble



UCCIIeIOBaHMs MPUPO/IbI YenloBeka. MccenoBanre KO3BOMIOIMN OMOJIOTHYECKOTO U COLUAIBHOTO B
YEIJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. lapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubt u  cxembl: «Meroabsl  aHTpoONoOiorum», «['OJOBHOW  MO3r  4eIOBEKay,
«YenoBexooOpa3Hbie 00e3bsHBD», «CKeNeT YeI0BeKa U CKeNeT MUMIan3ey, «PyTumMeHTsl u
aTaBU3MbD», «/[BMXKyliuMe CHJIBI  aHTPOIIOT€HE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKa»,
«ABcTpasionuTek», «HenoBek ymenslii», «HenoBek NpAMOXOIAIIUN», «/[eHUCOBCKHI 4YeIOBEK»
«Heannepranbup», «KpomanboHLb, «lIpenku uenoBeka», « ITansl 3BOIIOLNUHN YeI0BEKay», «Pachl
YEJI0OBEKay.

O6opynoBanue: MyJSHKM OKaMEHENIOCTEH, MPEeAMETOB MaTepHalbHON KyJIbTYpbl MPEIKOB
yeyoBeka, penpoaykiuu (pororpadhun) KapTuH ¢ MUDOTOTHISCCKUMHA M OMOJICHCKIMH CIOKETaMH
MIPOUCXOXKACHUSI 4YeJoBeKa, (oTorpaduu HAXOAOK HCKOMAEMBIX OCTAaTKOB 4YEJIOBEKAa, CKEJeT
4esioBeKa, MOJIENb Yepera ueloBeKa M Yeperna IIMMIaH3€, MOJEIb KHCTH 4YeJOBEeKa U KHUCTH
LIMMIIaH3€, MOJEIHN TOpCca NPEIKOB YEIOBEKA.

JlabopaTopuasi pa6oTta «l/3y4ueHrne 0cCOOCHHOCTEH CTPOCHHS CKEJIETa YEJIOBEKA, CBSI3aHHBIX
C TIPSIMOX 0K ICHHEM.

IIpakTuyeckasi padora «/3ydyeHne SKOJTOTUUECKUX aanTalluid YeIOBEKa.

Tema 6. Jkos0rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPraHNU3MOB M HAJOPTraHU3MEHHBIX
CHCTEM C OKpY:Kalolei cpenoi

3apoxaeHue u pazButue sxkojoruu B Tpyaax A. 'ymOonsara, K. @. Pynse, H. A. CeBepriosa,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun sxonoruu. CBsi3b 3KOJIOTHH C IPYTUMHU
HayKaMH.

Metonsr sxonoruu. [loneBble HaOMIOAEHUA. DKCIEPUMEHTHI B JKOJIOTHUU: TPUPOJIHBIE H
naboparopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLIEH Cpebl: JIOKAIbHbIN,
pPErHOHANIbHBIN U TJI00AIbHBIH.

3HaueHHE SKOJOTMYECKHX 3HAHMM JUIsl YEJIOBEeKa. DKOJOTMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBsi3ed uenoBedecTBa ¢ mpuponoil. dopmupoBaHHE 3SKOJOTMUECKOW KYJIbTYpbl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJIECHHUS.

JdemMoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepnios, 3. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabnuupl u cxeMbl: «Pa3nensl sxkonoruny, «MeTosl KoJIoThn», «CXxeMa MOHMUTOPUHTA
OKpY’KaIOIEeH CPeabI».

JlabGoparopHas padora «/3ydeHrue METOA0B IKOJOTHUECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl u cpea o0UTaHUSA

Dxonornueckue (PaKkTopbl U 3aKOHOMEPHOCTH UX JercTBusA. Kiaccudukarus 3KoI0TnIecKux
¢dakTopoB: abuotuyeckue, OWOTHYECKHE, aHTponoreHHble. OOIME 3aKOHOMEPHOCTH JEWCTBUS
skonornueckux Qakropos. [Ipasuno muaumyma (K. Hlnpenrens, FO. JIubux). TonepaHTHOCTB.
DOBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue axktopsl. CBeT Kak sKkosiornyeckuit axrtop. JlelicTBUe pa3HBIX Y4acTKOB
COJIHEYHOTO CIEKTpa Ha OpPraHU3Mbl. OJKOJOTUYECKHE TPYIIbl PACTEHUW U JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHaibHas poib ceeta. doronepuoansm.

Temneparypa kKak »3Konoruveckuii ¢akrop. JlelicTBue TeMmriepaTypbl Ha OPTaHH3MEI.
[ToliknumoTEPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.



Brnaxxnocts kak 3konoruveckuil ¢akrop. IlpucnocoOneHuss pacTeHUd K TMOIICPKaHUIO
BoAHOrO Oananca. Kinaccudukamus pacteHuil mo OTHOLIEHUIO K Boje. [Ipucnocobienus )KuBOTHBIX
K U3MEHEHUIO BOJHOTO PEXHMA.

Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3E€MHO-BO3JYyIIHAs, MOYBEHHAs, TIJIyOMHHAs
MOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. ODU3NKO-XUMHUYECKHE OCOOCHHOCTH CpeJl OOUTaHUS
opranu3moB. [Ipucnoco0iaeHust OpraHu3MoB K )KU3HU B Pa3HBIX cpeaax.

buonornueckue putmbel. BHenmiHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSIM YCIOBUH KU3HU.

XKuznennsie (opmel opranuzmoB. [lonarue o xusHeHHOH (opme. KuzHeHHble (GoOpMBI
pacTeHMii: JepeBbs, KYCTApPHUKM, KYCTapHUUKHM, MHOIOJETHHE TpaBbl, OJHOJIETHUE TpPaBbl.
’Kuznennsle HOpMBI KUBOTHBIX: THIPOOHMOHTHI, T€OOMOHTHI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHUS
1 00pasa KU3HHU.

buotnueckue dakropbl. Buasl OHOTHUECKUX B3aMMOACHUCTBUI: KOHKYPEHIIUS, XUIITHUIECTBO,
cumbuo3 u ero ¢opmsl. [lapazutusm, koonepauus, MyTyajin3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3ammopelicTtBus (Tonmudeckue, dopuueckue, padbpuueckue).
3HaueHue OWMOTHUYECKUX B3aUMOJICHCTBUIN MJIsl CYIIECTBOBAHMS OPTaHH3MOB B cpele OOUTaHUS.
[IpyHIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JdemMoHcTpauuu

Tabmuipl U cxembl: «OQkonorudeckue (HakTopbl», «CBETOBOM CHEKTP», «IKOJIOTHYECKHE
IPYIIIbl )KMBOTHBIX IO OTHOIIEHHUIO K CBETY», «TEeIJOKPOBHBIE JKUBOTHBIEY», «XOJIOJHOKPOBHBIE
KHUBOTHbBIEY», «DU3MOJIIOTUYECKUE aJalTallud >KUBOTHBIX», «Cpenbl OOMTaHMSI OpPraHHU3MOBY,
«buonornveckue putMb», «KnusHeHHbIe QOpPMBI pacTeHHi», «Ku3HEHHBIE (HOPMBI KUBOTHBIXY,
«JKocHucTeMa IIMPOKOJIUCTBEHHOIO Jiecay, «IDKOCHUCTEMa XBOMHOro seca», «llemm nuranusy,
«XwumnanaectBoy, «[lapazutuzmy», «Koukypenmus», «Cumonosy, «KommeHncanmnzmy.

O6opynoBanue: repOapuu pacTeHUHW W SKUBOTHBIX, MPUCIIOCOOJIEHHBIX K BIIUSHUIO
pPa3IMYHBIX ~ DKOJOTUYECKUX  (PAKTOpOB, TepOapuul  CBETONIOOMBBIX, TEHETIOOMBBIX WU
TEHEBBIHOCIMBBIX PACTEHUH, CBETOJNIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repOapuu M KOJUIEKIIMU TETUIONOOMBBIX, 3UMOCTOMKUX, MOPO30yCTOWYHMBBIX PAacCTEHUH,
yyyena NTHIl W 3Bepel, repbapuu pacTeHui, OTHOCALIMXCS K TurpoduraM, kcepoduram,
Me30(uTaM, KOMHATHbIE PACTEHUS JaHHBIX TPYII, KOJJIEKIUN UBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax, repbapud M KOJUIEKLIMM PAacCTeHMH W  JKMBOTHBIX, OOJNIaJalOIlUX  YepTamMH
MPUCIIOCOOJIEHHOCTU K CE30HHBIM M3MEHEHUSIM YCIOBUHM XKHU3HH, repOapuu U KOJUIEKIUN PacTeHUN
U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUIEKIUHU KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHbBIX
OMOTHUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHas pa6ora «BblsiBJIeHHE IPUCTIOCOOIECHUI OPraHU3MOB K BIUSTHHIO CBETa.

JlabopaTtopnasi padora «BwisiBieHHME NpUCTIOCOONEHUN OpPraHU3MOB K  BIHSHHIO
TEMIIEPATYPBI».

JlaGopaTtopHass paGora «AHATOMHYECKHE OCOOEHHOCTH pACTeHUH U3 pa3HbIX MeECT
OoOUTaHUS.

Tema 8. Jko0rust BU0B U MOMYJISIH A

DKOJIOTHYECKHE XapaKTepUCTUKHU mnomyisiuuu. llomynanus kak OuHoJOrMyeckas cucrema.
Pone HeomHOpoIHOCTH cpenbl, (u3nueckux OapbepoB M OCOOEHHOCTEH OWOJIOTMM BHIOB B
(bopMHpPOBaHUN TPOCTPAHCTBEHHOW CTPYKTYpbl Momyssiuuii. OCHOBHBIE MOKa3aTeIH MOMYJNIALUN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAS U MOJIOBAsA CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTPALUSI.



Dkosiornyeckass CTpykTypa mnomyiasuuu. OILleHKa YHCICHHOCTH monyysnuu. JluHamuka
MONYJSALMA U €€ perynsuusa. buorndeckuil moTeHIMal MOMyJsIuU. MojaenupoBaHue JUHAMUKHU
nonymsiuuv. KpuBble pocta uucieHHOCTH nomynsiuuu. Kpusble BbDKHMBaHMS. Perymsinus
YHUCJICHHOCTH TMOMYJSIUI: posib (DAaKTOPOB, 3aBUCAIIMX W HE 3aBUCIIIUX OT IUIOTHOCTH.
DKOJIOTHYECKHUe cTpaTteruu BUnoB (r- u K-ctparerun).

[Tonsatne 00 »SKoysorMYeckoi Hume Buaa. MecTtooOuTtaHue. MHOromepHas MOICIb
skosnornyeckod Humm JIx.M. Xarumncona. Pazmepsl skonornueckor Humu. [loreHnmaneHas u
peain30BaHHAs HUILIU.

Bun xak cucrema nomynsuuid. Apeansl BUJIOB. BuIBI M UX JKU3HEHHBIE CTpPATErHH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALNI )KMBOTHBIX. bruojiornueckue MHBa3uM 4yKepoaHbIX
BH/JIOB.

JdemMoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabnuipl 1 cxembl: «IKOJOTHYECKHE XapaKTePUCTUKH momyisiiun», «lIpocrpancTBenHas
CTpyKTypa mnonyisauun», «Bo3pacTHele mnupamuabsl nomyiasuun», «CKOpPOCTb — 3aceleHHs
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMU oOpraHu3mMammu», «Monens skojoruyeckod Humu Jhx. W.
XaT4ynHCOHAY.

ObopynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMHA KUBOTHBIX.

JladopaTopnasi pa6ora «IIprcrnocoOsieHrs CeMSH PaCTSHUH K pACCEIICHUIOY.

Tema 9. Dkoutorusi cood1eCcTB. JKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsi3u Mexay OpraHu3MamH B
OHoOLIEHO3E.

Dkocucrtema Kak oTkpsitas cuctema (A. k. Tencnn). @yHKIMOHANIbHBIE OJJOKM OpTaHU3MOB
B 3KOCHCTEME: MIPOJAYLIEHThI, KOHCYMEHTHI, pelylieHTbl. Tpodudeckue ypoBHH. Tpodpuueckue nenu
u cetu. AGuotudeckue 610ku sKocucteM. [TouBbl U Mkl B 3kocucTeMax. KpyroBopor BemiecTs u
IIOTOK DHEPTUU B IKOCHUCTEME.

OcHoBHbBIE TIOKa3aTeNIM dKOCUCTeMBbl. buomacca u mpoaykuus. DKOJIOTHUYECKUE TUPAMUIBI
qucen, OMoOMacChl U SHEPTUHU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpouixu. @aykmyayuu. HampaBreHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIlecCHM. llepBUuYHBIE M BTOPHYHBIE CYKIIECCMM U HX
NPUYMHBL.  AHTPOIIOT€HHblE  BO3/JEWCTBHA Ha  cykueccuu. KimmakcHoe — cooOIIecTBo.
bropa3znoobpazue 1 NoJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipupoanbie sKOCUCTEMBI. JKocucmemsvl 036p U pek. IDKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmeneli, NyCmbitb.

AHTpPONIOTEHHBIE ~ 3KOCHCTEMBI.  ArposkocucreMa.  ArpoueHo3. Pasmuums  mexnay
AHTPOIIOTEHHBIMU U IPUPOAHBIMU IKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas ¢iopa u dayna.
CuHaHTponu3anus ropojickoit aynsl. buonorudeckoe u xo3siCTBEHHOE 3HAUEHUE arpPO3KOCUCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHI OPraHM3MOB B IKOCHCTEMAX.
Ponv kackaonoeo sgppexma u 6u006-30udpuxamopos (Knouesvix 8udo8) 8 QYHKYUOHUPOBAHUU
skocucmem. llepeHOC SHEpPruM M BEUIECTB MEXKIY CMEXHBIMH JKOCHCTEMAMH. Y CTOMUMBOCTH
OpPraHU3MOB, IMONYJISALMI U SKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U AHTPONOT€HHBIX BO3JCHCTBUN.



Mexanuzmol  6030eticmsus  3a2pA3HeHUuti  pa3HelX — MUNo8 Ha  CyOOp2aHUSMEHHOM,
OpP2aHUBMEHHOM,  NONYIAYUOHHOM U  DKOCUCMEMHOM  YPOBHAX, OCHOBbl  IKOJIO2UUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticmeus. MeToa0I0rusl MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX HIKOCHUCTEM.

JdemoHcTpauuu

[Toptper: A. JIxx. Tencnu.

Tabmuupr u cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa HIMPOKOIMCTBEHHOTO JIiEcay,
«JKocucreMa XBOWHOro Jieca», «DyHKIMOHAIBHBIE TPYIIBl OPraHU3MOB B JKOCHCTEME»,
«Kpyroopor BemiectB B 9kocucteme», «llemum nuTaHus (macTOMIIHAS, JETPUTHAS)»,
«DKOoJIOTUYECKasi MUpaMHla YHce», «IDKOJIOrMueckas nupamuaa Ouomacchl», «IKOJIOTHYECKas
nupamuia suepruny», «O0pazoBanue O6onora», «llepBuuHas cykueccus», «BoccranoBneHue yeca
nocye moxkapa», «JKocucTeMa o3epay, «ArporeHo3y», «KpyroBopor BemiecTB U MOTOK YHEPTUU B
arporeHose», «I[Ipumepsr ypOoIKOCHCTEM.

O6opynoBanue: repbdapuu pacTeHHM, KOJJICKIIMM HACEKOMBIX, dYydella NTHUIl U 3Bepew,
repOapuu KylbTYPHBIX U JUKOPACTYIIMX PACTEHUMN, aKBAPHUYM KaK MOJAEIb YKOCHCTEMBI.

IpakTuyeckas padora «/3ydyenue u onucanue ypOooIKOCHCTEMBI».

JlabopaTopHas pa6ora «/3ydyenune pazHooOpa3usi MEJIKUX MOYBCHHBIX WICHHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

JIKCKypeust «IKCKypcUsi B THIHMYHBIM OuoreoreHos (B ayOpaBy, Oepe3HSK, €lbHUK, Ha
CYXOJIOJIbHBIN MU TOWMEHHBIH JIYyT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKYpCUs B arpodKocucTeMy (Ha MoJie WIH B TEIUIMYHOE XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCHCTEMA

buocdepa — oOmemnnanerapHas o6onodyka 3emiu, TAE CYIIECTBYET WM CYIIECTBOBaja
KU3Hb. PazBuTHe mpencraBieHuil o 6mocdepe B Tpynax J. 3rocca. Yuenue B. M. Bepnaackoro o
o6uocgepe. Obmnactu 6uocheps! u €€ cocran. JKupoe BelecTBo 6Mocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH CyIlecTBOBaHUsA Ouocdeprl. OcoOeHHOCTH OHocdepbl Kak TII00albHON
sKocucTembl. JluHammyeckoe paBHoBecue B Ouochepe. KpyroBopoTsl  BeliecTB U
OMOoreoXnuMHUEcKHne HUKIIBI (yrieposa, a3ota). PUTMUUHOCTD siBiIeHUN B Ouocdepe.

3oHanbHOCTh Onocdepsnl. Ilonarue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYyHIpa, XBOWHBIE
jeca, CMEIIaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MYCTBIHU, TPONHUYECKHE Jieca,
BBICOKOTOPBS. Kiumar, pacTUTENbHBIN 1 )KUBOTHBIN MHP OMOMOB CYIIIH.

CtpykTypa U (PYHKITUS KUBBIX CHUCTEM, OIEHKA X PECYPCHOTO MOTEHIMANa U OMOChHEepHBIX
GbyHKIHI.

JdemMoHcTpanuu

IToptpetsr: B. 1. Bepnanckuii, O. 3rocc.

Tabmuubr u cxemsl: «l'eocdhepsr 3emum», «KpyroBopor azora B mpupoae», «Kpyrosopot
yriepoaa B mpupoze», «KpyroBopor kuciaopoaa B npupoze», «KpyroBopoT Boabl B NPHPOJIEY,
«OcHoBHBIE OMOMBI cymny, «Kmumarnueckue nosica 3emiuny, «Tyaapay, «Taiiray, «CMenianabIi
necy, «lIupokomucTBeHHbIN Jec», «CTrenby, «CaBanHay, «IlycToiHsd», « TponnyecKuit gecy.

Ob6opynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YennoBek u okpy:kamomas cpeaa

DKoylorn4Yeckre KpU3UCHl U UX MPUUKHBL. Bo3aelicTBre yenoBeka Ha 6uocdepy. 3arps3HeHne
BO3AYyIHOW cpenpl. OXpaHa Bo3ayxa. 3arpsisHEHHE BOJHOW cpenbl. OXpaHa BOJHBIX PECYPCOB.
Pazpymienue nmoussl. OxpaHa MOYBEHHBIX peCypcoB. MI3MeHeHne KiMmMara.



AHTPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENIBHBIN U 5KUBOTHBIA MUP. OXpaHa pacTUTEIBHOTO U
AKHUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIIBI 0XpaHbl Npupobl. KpacHbie kauru. Ocobo oxpaHsemble
npupoanblie Teppuropun (OOIIT). borannuyeckue cajibl ¥ 300JI0THUECKUE TTAPKH.

OCHOBHbBIE TPHUHLMUIIBI YCTOWYMBOIO Pa3BUTHs 4YEIOBEUECTBA M NpUpObl. PanmonanbHOe
MPUPOJONOIB30BAaHUE UM COXpaHEHHWE OHOJorMdeckoro paszHooOpazus 3emun. OOmiue
3aKOHOMEPHOCTH TJI00aNbHBIX SKOJIOTHYEeCKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI0 KpU3Hca U
€r0 BEpOSITHBIE TIOCIIEICTBHUS.

Pa3BuTHEe METO/I0B MOHUTOPUHIA PA3BUTHUS ONACHBIX TEXHOT'€HHBIX IpoueccoB. CucmemHvle
uccne0osanusi nepexooa K pecypcocbepezaroujeri U  KOHKYPEHMOCHOCOOHOU 3IHepeemuxe.
buonocuueckoe paznoobpasue u oOuopecypcvl. Hayuonanvnvlie ungopmayuonnvie cucmemsi,
obecneuusarouue 00CMyn K UHGOpMayuu no COCMOAHUIO OMOETbHbIX 8U008 U IKocucmem. Ochosbl
IKopeaburumayuu dKocucmem U cnocobos 6opvdvL ¢ Ouonogpedicoenuamu. Pexoncmpykyus
MOPCKUX U HA3EMHbIX IKOCUCTNEM.

JdemMoHcTpanuu

Tabnuis! 1 cxembl: «3arps3HeHue atMmocdeps», «3arpsizHeHue ruapocdeps», «3arps3HeHne
nouBbl», «llapHuKOBBI 3dekT», «Ocobo oxpaHseMble HPUPOIHBIE Tepputropuny», «Moaenu
YIPaBISEMOT0 MUPay.

Oo6opynoBanue: Gororpaduu OXpaHIEMBIX PACTEHUH W KUBOTHBIX KpacHo# kHurm Poccuiickoii
Oenepanuu, KpacHoit KHUTH perroHa.

IlnannpyemMble pe3yibTaThl OCBOCHUS Y4e0OHOI0 NpeaMeTa
JInuHOCTHBIE pe3yJIbTaThI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOEHHUSA O0YyYarolIMMHCS
MIPOrpaMM CPeTHEro 00111ero 00pa3oBaHus: JIMYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpykType JNHYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI MPOTPaMMBlI 110 OMOJIOTUU BBIJEIIECHBI
CJIEIYIOIIME COCTABJISIIONINE: OCO3HAHUE O0yUYaIOIUMHUCS POCCUNCKON TPaKIAHCKON UACHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH M CaMOOIIPENEICHUIO, Haludue MOmusayuu K
00y4eHHI0 OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOeXKISeHUH JTUYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW U MCTOPUYECKHUX TPaJAULUN Pa3BUTUS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb
u cnocobonocmv O00y4arOIIMXCS PYKOBOJACTBOBATHCA B CBOEH JESTENIBHOCTH I1I€HHOCTHO-
CMBICIIOBBIMH  YCTAHOBKAMHU, HPUCYLIUMHM CHUCTEME OHOJOTHYECKOro O0pa3oBaHMs, Haauuue
npasoco3Hanusi SKOJIOTMUECKONH KYIbTYpPbI, CHOCOOHOCMU cmasums eI U CTPOUTh >KU3HEHHbIE
TUJTaHBbI.

JIMYHOCTHBIE PE3yNbTAThl OCBOEHHUS MPOrpaMMbl MO OWOJIOTMM JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON MEATETBHOCTH B COOTBETCTBUHU C TPAJUIIMOHHBIMH POCCHHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKHMMH U JIyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSTHIMU B
oOmiecTBe MpaBWIaMM WM HOPMaMU TOBEIEHHS U CIHOCOOCTBYIOT MpoOlleccaM CaMOIO3HaHUS,
CaMOBOCIIMTaHUS M CAMOpPA3BUTHS, Pa3BUTHUsI BHYTPEHHEH IO3ULMU JINYHOCTH, NATpUOTU3MA H
YBO)KEHUA K 3aKOHY M INPaBONOPAIKY, YEJIOBEKY Tpyla M CTapIIEMy IOKOJIEHHIO, B3aMHOIO
yBaXKeHHsI, 0EpEeKHOTO OTHOUICHHSI K KYJIbTYPHOMY HACJIEIUIO U TPAAUIIUSIM MHOTOHALMOHAIBHOTO
Hapopa Poccuiickoit denepannu, IpUpoJIe U OKPYKAIOIIEH cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpenmera «buosorus» MOIKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXcs pPYKOBOJICTBOBaTbCS CPOPMHPOBAHHOW BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALMNA, MO3UTUBHBIX BHYTPEHHUX YOEXKACHUM,
COOTBETCTBYIOIIUX TPAJIULIHNOHHBIM LIEHHOCTAM POCCUMCKOI0 00IeCTBa, paclIipeHHe KU3HEHHOTO



OTbITa U ONBITA JESITEILHOCTU B MPOLIECCE peaTn3aliid OCHOBHBIX HAlpaBIEHUH BOCHUTATEIbHON
NesITeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIHTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3UIMM  OOYYArOIIErocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHIICKOTO O0IECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB U O0Osi3aHHOCTEH, yBa)KEHHWE 3aKOHA W
MIPABOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW NEATENLHOCTH IPU CO3/JaHUHM Y4EOHBIX HPOEKTOB,
peleHnH yueOHbIX U MO3HABATENbHBIX 3334, BBHIIOJIHEHUH OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpPEAEATh COOCTBEHHYIO MO3UIIMIO M0 OTHOIICHHUIO K SIBJICHHUSIM COBPEMEHHOMN
KHU3HU U OOBSICHATD €&;

YMEHHUE YYUTHIBATh B CBOUX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMO/ICHCTBHS
JIOZICH C pa3HBIMHU YOCKACHUSMU, KYJIbTYPHBIMHU IIEHHOCTSIMHU U COITUAIIEHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENBHBIX U UCCIIEIOBATENBCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIIEHHUS K MHEHHIO ONIIIOHEHTOB
IIpU 00CYKJIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPKAHUS;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOH J1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUICKON Tpa’kJaHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH nepea PoauHol, roprocTu 3a cBoi Kpail, cBoro Poguny,
CBOM S3BIK U KYJIbTYPY, IPOILJIOE U HACTOALIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIEAUI0 U MaMSITHUKAM MPUPObI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ POCCHUICKUX Y4YEHBIX B CTAHOBJIEHHE U pa3BUTUE OMOJIOTHH,
MOHMMAaHUs 3HA4eHHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB MPHUPOJBI, B KU3HU 4YEJIOBEKAa H
COBPEMEHHOT0 00IIIeCTBa;

uzelHas yoexAEHHOCTh, TOTOBHOCTh K CIIY’KE€HHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUKCKOTO HAPOIa;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, 3TUYECKOT0 MOBEICHMS;

CIIOCOOHOCTH OLIEHMBATh CUTYAlUMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyIyIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHATHS LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAaIuLMAMK Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOYast 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/AA, OOIIECTBEHHBIX OTHOILICHUH;

MMOHMMAaHKUE HMOLIMOHAILHOTO BO3IEUCTBUS )KUBOW IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHUJAX HMCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢puznueckoro BocnuTaHusi, GopMUPOBAHHUS KYJIbTYPbI 310POBbSI H IMOIMOHAIHHOTO
0J1aronoJIyyus:



MMOHUMAaHHUE W peain3alivs 3J0pOBOTO M OE30macHOTO 00pasza XKWM3HHU (3I0pOBOE MHUTAHHE,
cOOIOICHNE THUTMEHWYECKUX MpaBWI U HOpPM, COaTaHCUPOBAHHBIA PEKUM 3aHATUNH U OTAbIXA,
peryinsipHasi pu3nUecKasi akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOILICHHS
K COOCTBEHHOMY (PU3HMUECKOMY U TICHXHYECKOMY 370POBBIO;

MMOHMMAaHKE IIEHHOCTH MPaBUJ WHIMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30MacCHOTO MOBEICHUS
B CUTYalUsX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJICH;

OCO3HaHME TIOCIEJACTBHIA W HENPHUATUS BPEOHBIX MPHUBBIYEK (YNOTpPeOJICHUs aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy/10BOT0 BOCIUTAHHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTU MacTEPCTBA, TPY10JII00HE;

TOTOBHOCTh K aKTHUBHOM AESITENbHOCTH TEXHOJIOTMYECKON M COIMANbHON HaIlpaBIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO JESTEIbHOCTD;

MHTEpEC K Pa3Nu4HbIM chepaM MpodhecCHOHATFHON NesITeIbHOCTH, YMEHHUE COBEPIIAThH
OCO3HaHHBIN BRIOOp OyayIiei npodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCE
KU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

AKOJIOTHUYECKU IieJiecooOpa3Hoe OTHOIIEHHE K MPHUPOJAE KaK MCTOYHUKY JKU3HHM Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHMUS,

MOBBILLIEHUE YPOBHSI 3KOJOTUYECKON KYIbTYpPbI: IPUOOPETEHNE OMbITA [JIAHUPOBAHUS
MOCTYIKOB ¥ OLIEHKU WX BO3MOXKHBIX IOCIEICTBUI TSl OKPYKAIOIIEH Cpeibl;

OCO3HaHUeE T00aTbHOI0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pelIeHus;

CTIOCOOHOCTH MCIIOJIB30BATh MPHOOPETaEMbIC IPY U3YUSHUH OMOJIOTHY 3HAHUS U YMEHUS TPU
pemieHnr npoOseM, CBS3aHHBIX C PalMOHAIBHBIM IPUPOJIONOIb30BAaHUEM (COOIIIO/IEHUE TPaBUII
MIOBE/ICHUS B MIPUPO/IE, HAMIPABJICHHBIX HA COXPAHEHNE PAaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUOB,
9KOCUCTEM, OHOChEpHI);

AKTUBHOE HETIPUATHE NEHCTBUM, IPUHOCSILUX BPE] OKPYKaIOLIEN IPUPOTHON cpenie, yMEHNE
MIPOrHO3UPOBATh HEOJIATOMPUATHBIE SKOJIOTHYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX IEHCTBUM U
MPeOTBPALIATh UX;

HaJIMYUE€ PA3BUTOrO DSKOJOTMYECKOTO MBIIIIEHUS, 3KOJOTMYECKOW KyJIbTYpBI, OIBITA
NESATEIBHOCTH ~ DKOJIOTMYECKOM  HANpaBIE€HHOCTH, YMEHHMS  PYKOBOJCTBOBATHCSA HUMH B
MI03HABATEIbHOM, KOMMYHUKATHBHOM U COLIMAJIbHOW TIpPAKTUKE, TOTOBHOCTM K Y4YacCTUIO B
MIPAKTHYECKON EATEIbHOCTH SKOJIOIMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHWS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl M OOLIECTBEHHOW TMpPaKTUKHU, OCHOBAHHOTO Ha JHaliore KyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KYJIbTYpBl KaK CPEACTBA B3aUMOJIEHCTBUS
MEX1y JIFOJIbMU 1 TIO3HAHUS MUDA;

MOHUMAaHUE CHeuuPUKUH OUOJOTUM KaK HAayKd, OCO3HaHHs €€ poiu B (HOPMHPOBAHHUU
palMOHATBHOTO HAayYHOT'O MBIIUIEHUS, CO3JIaHUM IIEJIOCTHOTO IMPEACTaBICHHUS 00 OKpY’Karoliem
MHUpE KaK O €IMHCTBE IMPUPO/IbI, YeTOBEKa U 00IIEeCTBA, B IO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHuH Mpo0IeM CoOXpaHeHHs IPUPOJHOTO PaBHOBECHS;

yOSXKAEHHOCT, B 3HAYUMOCTH OWOJIOTMM AJIi COBPEMEHHOW LMBHJIM3ALMU: OOeCredeHus
HOBOT'O YPOBHS pa3BUTHs MEAMLIMHBI, CO3/JaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX



pemarh pecypcHble MpoOIeMbl pa3BUTHSI YEJIOBEYECTBA, MOWCKA IMyTEH BBIXOJA W3 TIIOOAIhHBIX
AKOJIOTHYECKUX IMPOoOJieM H oOecreueHus mepexoja K YCTOHYMBOMY DPa3BHTHIO, PAIMOHATBHOMY
MCIOJIb30BAHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJTYYCHHH OWOJOTWYCCKUX 3HAHWN B IENSIX TMOBBIIICHHS 00IIeH
KYJIbTYpbl, €CTECTBCHHO-HAy4YHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTh (YHKIIMOHATHHON
IPaMOTHOCTH 00y4aronuxcs, GopMupyemMoit mpu u3y4eHuu OUOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJIOB TIO3HAHUS, HCIIONB3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIONB30BaTh TMOJydaeMble 3HAHUS JUIsl aHAM3a © OOBSICHCHUS SIBICHHUU
OKpYXKAaIOIIero MHpa M MPOUCXOMANIMX B HEM HM3MCHEHUH, yYMEHHUE JenaTh OO0OCHOBAaHHBIC
3aKIIOYCHUST HAa OCHOBE HAYYHBIX (AKTOB W HMMCIOUIMXCS JIaHHBIX C IIEJBI0  IOJNyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO UCIOIB30BATh OMOIOTUYECKHE 3HAHUS ISl PELICHUs TPOOIieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIUIX;

OCO3HAHHME IIEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IMPOCKTHYIO H
HCCJICIOBATEILCKYIO JACSITEIIbHOCTh HHIUBUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUI0O M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWA 10 OWOJOTHMM B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSAMH.

MeTtanpeaMeTHbIe pe3yJIbTAThI

MeTtanpeaMeTHble pe3yiIbTaThl OCBOCHHS Y4eOHOTO mpeamera «bBUOoNOTHS» BKIIOYAIOT:
3HaYUMBIC JUIT  (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYYAMOIIUXCS  MEKIAWCIHMILTHHAPHEIC
(MeXnpeMeTHbIC) OOIICHAYYHbIC TOHATHUS, OTPAKAIOIIHNE IIEJTOCTHOCTh HAYYHOH KapTHHBI MUpa U
cienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YeMbIX B €CTECTBCHHBIX HayKax (BELICCTBO, JSHEPTHS,
SIBJICHUE, TIPOIECC, CHCTEMa, HAyJHBIH (paKT, MPUHIIKII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIC/IOBaHNE, HAONIOJICHUe, W3MEpPEHHUE, SKCIICPUMEHT M JIPYTUe), YHHUBEpCAJIbHBIC Yy4eOHBIE

JIeNCTBUSA (HOSH&B&TCJ’ILHHG, KOMMYHUKATHUBHBIC, perynHTI/IBHBIe), O6€CHC‘-II/IB8.IOH_II/IC
(bOpMHpOBaHHC q)YHKHHOHaHLHOﬁ T'paMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUU o6yqa}01u1/1xc51;
CITOCOOHOCTH 06yanOHIHXC$I UCIIOJIB30BaTh OCBOCHHBIC MCKIUCHUIITIMHAPHEIC,

MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpCAJIbHblE YyueOHbIE JEWCTBUA B II03HABATEIbLHOU U
COLIMAJIbHON TIPAKTHKE.

B pesynbraTe wu3yueHuss OWOJOTMM Ha YpOBHE CpeAHEro oOIero oOpa3oBaHUs Yy
oOyuaromerocss OynyT chOpMHpPOBaHBI TO3HABATENbHBIE YHHUBEPCAJIbHBIE YyUeOHBIE NEWCTBUS,
KOMMYHHMKATHBHBIE YHUBEpPCaJIbHbIE yueOHbIE NEHCTBUS, PEryISTUBHbBIE YHUBEPCAIbHbIE yUueOHbIE
JEHCTBHS, COBMECTHASI IEATEIBHOCTD.

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS MPOTPAMMBI CPETHETO O00IIero oOpa3oBaHMs
AOJIDKHBI OTpa>XaTh:

OBiajieHne YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUSIMM:

1) 6a3oBbIe JJIOrHYeCKHeE IeHCTBHUS:

CaMOCTOSITENNLHO  (OPMYIHpPOBATh M aKTyalIM3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BAaTh MpU OCBOCHUU 3HaHUHU HpI/IéMBI JIOTUYECKOT'O MBIIIJICHUA (aHa.m/Ba, CHHTE34a,
CpaBHEHHUS, KIacCH(PUKAIUU, OOOOIIEHHs), PaCKPBIBATh CMBICI OHOJOTHYECKHX TIOHSTHMA
(BBLACTIATH UX XapaKTEPHbIC MPU3HAKHU, YCTAHABIMBATD CBA3U C IPYTUMU MOHSATHIMH);

OTIPENENIATh IIeTH JESITEIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThI ICATEIILHOCTH C TOCTABJICHHBIMHU IEJISIMU;



UCIOJIb30BaTh OWOJIOTMYECKUE TIOHATHS [UIsi OOBsACHEHUS (AKTOB U SBICHUN KUBOM
MIPUPOJIBI;

CTPOMUTH JIOTMUECKUE pacCyX/IeHus (MHAYKTUBHbIE, AE€IYKTUBHBIE, 110 aHAJIOTUU), BBISBIISTDH
3aKOHOMEPHOCTH W TPOTUBOPEYUs B PAacCMATPUBACMBIX SIBICHUAX, (HOPMYIHPOBATH BHIBOJBI U
3aKJIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA I IPEJICTaBICHHS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHUHA B H3Y4aeMBIX OHOJOTHMUYECKHMX OOBEKTaxX, a TakkKe MPOTHBOPEUYHH pa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IJIaH peHIeHUs MPoOIeMbl ¢ YIETOM aHAlIM3a UMEIOIIUXCSI MaTepPUANIbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLEHUBAaTh COOTBETCTBUE pE3YJIbTATOB LEJAM,
OLIEHUBATh PUCKU MOCIEICTBUMN AEATEIbHOCTH;

KOOPJIUHUPOBATh M BBIMONHATH pPabOTy B YCIOBUSX pEAlbHOTO, BUPTYalbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE [TPH PEIICHUH )KU3HEHHBIX ITPOOIIEM.

2) 6a30BbIe HCCIE0BATEIBLCKHE TeHCTBHUS:

BJI/IETh HABbIKAMHU Y4E€OHO-MCCIIEA0BATENbCKOM W IPOEKTHOM JESATENIbHOCTH, HaBbIKAMHU
paspemieHust mpooiieM, CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CAaMOCTOSITEIIbHOMY IIOMCKY METOJIOB
pElIeHUs TPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PA3IMYHbIe BUIBl JEATEIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIpETAly, NMPeoOpa3oBaHUI0 W TMPHUMEHEHHIO B YYEOHBIX CHUTYaIUsX, B TOM YHUCIE IPH
CO3/IaHUU YYEOHBIX U COI[MANIBHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THUIl MBILIUICHUS, BJIAJETh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BAaTENbHOW NIEATEIHHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISBJIATH IPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJIM3MpOBaTh 3a/1ady, BbIIBUraTh TUIIOTE3Y
e€ peleHus], HaXOAUTh apryMEHTHI Ul I0Ka3aTelbCTBA CBOUX YTBEP KICHUMN, 3a/1aBaTh apaMeTphbl
U KPUTEPUU PELICHMUS;

aHAJIN3MPOBATh IOJIyYEHHBIE B XOJI€ PEIICHUS 3a/1a4dl PE3yJbTaThl, KPUTUYECKU OLICHUBATb
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

OCYILECTBIATH LI€JICHANPABICHHBIH TOUCK MEpeHoca CPEeJICTB M CHOCOOOB JEMCTBUS B
PpoE€CCHOHANIBHYIO CPENY;

yMeTh  TMEpPeHOCHTb 3HAaHUS B  [IO3HABATEJIbHYHD M  IPaKTHYECKyl0  o0iacTu
KHU3HEIEATEIBHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIIBUTaTh HOBBIE MJIEW, NpeJlaraTh OpPUTHHAIbHbIE MOAXOABI W pEIIeHHs, CTaBUTh
poOJIEMBI U 3a/1a4H, TOIYCKAIOIUE aIbTEPHATUBHbBIE PEIICHMUS.

3) padora ¢ undopmanueii:

OpUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHUKAX HHGOpManuu (TEKCTe ydyeOHOro mocodus,
HAYYHO-TIONYJISIPHOW JIUTEeparype, OMOJIOTMYECKHX CIIOBapsAX M CHPABOYHUKAX, KOMIBIOTEPHBIX
06a3ax maHHbBIX, B lHTepHere), aHaMU3UpOBaTh MHGOPMAIMIO pa3IUYHBIX BHUIOB U  (HOpPM
Mpe/ICTaBICHUSI, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;



dbopMynpoBaTh 3ampochl U MPUMEHSATh pa3iMYHble METOAbl NpU TIOHCKE U OTOOpe
Oounosornueckoil nH(popMaluu, He0OXOAMMOM ISl BBIMTOJTHEHUS YIeOHBIX 3a7a4;

MpUOOpeTaTh OMBIT HWCHOJIL30BaHUS WH(OPMANMOHHO-KOMMYHUKATHUBHBIX ~TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMaNbHYIO (GOpMYy MpEICTaBICHHUS OHUOJIOTHYECKOM
nHpopMmanuu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIM S3BIK B KadecTBE CpEACTBA MpPU paboTe ¢ OMOJOTHYECKOU
nH(popManueld: TPUMEHATh XUMHUYECKHe, (U3MUECKHe W MaTeMAaTHYeCKUe 3HAKHM M CHUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKIATypy, HCIOIb30BaTh M MPEeoOpa3oOBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISIHOCTH;

BIIQJICTh HABBIKAMU  pACIO3HABaHWS W  3allUThl  WHPOpMAIUK, HHPOPMAITMOHHON
0€30MaCHOCTH JTMYHOCTH.

OgiajeHne YHHBEPCAJbLHBIMA KOMMYHUKATHBHBIMH A€ CTBUSIMM:

1) oomenne:

OCYIIIECTBIISATH KOMMYHHKAIIMHU BO BCEX c(hepax jKHU3HH, aKTUBHO Y4aCTBOBATh B IMAJIOTE HIIU
JMCKYCCHUU T10 CYIIECTBY 00CY>KIaeMO# TeMbI (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBAThH CYKICHUS
OTHOCUTENILHO BBIMOJHEHUSI TpeajiaraeMoi 3a/aud, y4YUTHIBaTh HHTEPEChl U COIIACOBAaHHOCTH
MO3UIUH IPYTUX YIaCTHUKOB JHAJIOTA WIIH JUCKYCCHN);

pacrno3HaBaTh HeBepOaJbHbIE CPENICTBA OOIICHUS, TOHUMATh 3HAYCHHE COLIMAILHBIX 3HAKOB,
MPEINOCHUUIOK BO3HHUKHOBEHHSI KOH(JIUKTHBIX CUTYyalldd, YMETh CMSTrdaTh KOHQIHMKTHI U BECTH
MIEPErOBOPHI;

BJIQJICTh PA3JIMYHBIMU CHOCOOaMU OOIICHUS W B3aUMOJCHCTBHUSA, TMOHHUMAaTh HAMEPEHUS
JOPYTUX JIOJEH, MPOSBIATh YBOXKUTEIHLHOE OTHOIIEHUE K COOECEIHUKY M B KOPPEKTHOU (opme
(hopMyTUPOBaTh CBOM BO3PAKECHHS;

Pa3BEPHYTO M JIOTUUHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsI 1eSiITeJIbHOCTbD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WMHIUBUAYalTbHOUW pabOTHI MpH
pemieHnn Ouosornyeckoi npoOsiaemMbl, 0OOCHOBBIBATH HEOOXOJUMOCTh NMPUMEHEHHS TPYHIOBBIX
(dhopM B3aMMOJEHCTBYS NPU peLIeHUH Y4eOHOM 3a1aui;

BBIOMpATh TEMaTHKy W METOIbl COBMECTHBIX ACMCTBHUI C Yy4E€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN KaXKJIOTO WieHa KOJUIEKTHBA;

MPUHUMATH TICJTd COBMECTHOW JIeATEIbHOCTH, OPTAHU30BBIBATH M KOOPAHMHUPOBATH JCHCTBHS
o €€ JOCTHKEHHUIO: COCTaBJIATh IUIAH JACHCTBUHM, PpACHPENENATh POJIM C YYETOM MHEHHU
Y4aCTHUKOB, O0CYAaTh PE3yIbTaThl COBMECTHON PaOOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJIa M KAKJIOTO yYaCTHHKA KOMAaHJIbI B OOIINA pe3yabTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

mpeajaraTb HOBBIE TPOEKTHI, OICHUBATh HJACU C TO3UIMKW HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISTh MO3UTUBHOE CTPATETMUECKOE MOBEJICHHE B PA3JIMUHBIX CUTYAIIUsIX, TPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATHBHBIM.

OBiaieHne YHUBEPCAJBHBIMHU PEryaSTHBHBIMH 1€ CTBUSIMU:

1) camoopranm3amus:

MCIOJIb30BaTh OMOJOTUYECKHUE 3HAHUS JUTSI BBISIBIICHUS MPOOTIEM M UX PEUICHHS B )KU3HEHHBIX
U y4eOHBIX CUTYalUSIX;



BBIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUU II€JIEBbIE U CMBICIOBBIE YCTAHOBKHU B CBOHMX
JNEUCTBUAX M MOCTYNKax IO OTHOIIEHHIO K JKUBOW MPHUPOJAE, CBOEMY 3I0POBBI0 M 30POBBIO
OKpYKAIOIIIHX;

CaMOCTOSITENILHO OCYUIECTBIIATh IO3HABATENBHYIO JCSTEIbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTENIbHOM NEATEIBHOCTH U JKU3HEHHBIX
CUTYaLUSIX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEHICHUS MPOOJIEMBbI C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLIUsM;

paciupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHHUIO IIMPOKOW IPYIUIIMHA B Pa3HBIX 00IACTIX
3HAHUMN, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATb
COOTBETCTBHUE PE3YyJbTATOB LEISAM;

BIIa/IETh HABBIKAMHU MMO3HABATEIbHON pPe(IEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JIEMCTBUI U
MBICTMTEIBHBIX TPOLECCOB, HX PE3YIbTATOB U OCHOBAHHM, HCIIOIB30BATh MPUEMBI pedIIeKCUN IS
OLIEHKH CHUTYyalluH, BbIOOpa BEPHOTO PEILIECHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U APIYMEHTHI IPYTUX [IPU AHAJIU3€E PE3YIbTaTOB IEATEIbHOCTH;

3) npuHsATHE CeOsi U APYrUX:

MPUHUMATD ce0s, TOHUMAasl CBOU HEIOCTATKU M JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E Pe3yNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE PABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C O3HULIUHU JIPYTOTo YelloBeKa.

IIpenmeTHbie pe3yJbTaThl

[IpenMeTrHble pe3yabTaThl OCBOEHHS cojepxkaHus ydeOHoro mnpenmera «buonorus» Ha
yriyOJ€HHOM YpOBHE OpPHEHTHPOBaHBI Ha oOecredeHrne NpopuiIbHOrO0 00yueHHs] 00ydaroluxcs
O6uosioruu. OHU BKJIIOYAIOT: crienupuueckue st OMOJOrMM Hay4YHbIe 3HAHUSA, YMEHHS U CIOCOOBI
JEHCTBUIM MO OCBOEHHIO, MHTEPHPETAUU U MPeoOpa30oBaHUIO 3HAHWM, BUIBI AESITEIBHOCTU IO
MIOJIYUEHUIO HOBBIX 3HAHUM M MX NPUMEHEHHUIO B Pa3IMUHBIX yUeOHBIX, a TaKKe B pealbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHble pe3yapTaTsl IPEACTABIECHbI 10 TOAAM U3YUEHHUS.

[IpenmeTHblie pe3ynbTaThl OCBOCHUs yueOHOro npeamera «buonorus» B 10 knacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MecTe U POJM OMOJIOTUH B CHUCTEME E€CTECTBEHHBIX HayK, B
(bopMHPOBaHUN €CTECTBEHHO-HAyYHOU KapTUHBI MHpa, B TIO3HAHUM 3aKOHOB MPUPOJIBI M PELICHUU
npoOJeM parMOHAIBHOTO MPUPOIONOIb30BaHUs, O BKIIAJAE POCCUICKUX U 3apYOEKHBIX YUEHBIX B
pazBuTHE OMOJIOTHH;

BJIQJICHUE CUCTEMOW OHOJIOTUYECKHX 3HAHHWI, KOTOpas BKJIIOYAET: OCHOBOIOJIArarollne
OMoJIOTHYECKHE TEPMUHBI W TOHATUS (KU3Hb, KJIETKa, OpraHu3M, MeTa0oIu3M, TOMEeOcCTas,
CaMOpETYJIALINS, CAMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, M3MEHUYMBOCTb, POCT U Pa3BUTHE),
ounonornueckue Teopun (kimerounas Teopus T. [lIBanna, M. [llnefinena, P. Bupxosa, xpomocomHast
Teopus HacieacTBeHHOCcTH T. Moprana), yaenus (H. V. BaBunoBa — o meHTpax MHOrooOpa3us u



MIPOUCXOXKACHUS KYJIbTYPHBIX PAcTE€HUM), 3aKOHBI (€AMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHMUS,
pacllerneHusl, YUCTOTHI TaMeT, He3aBUCUMOTro HacienoBaHus ['. MeHenst, roMOJIOrH4eCKUX psIOB
B HacsieAcTBeHHOU n3MeHunBocty H. V. BaBuiioBa), npuHIMIIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMHU HAYYHOTO IO3HAHMS, WCIOJIb3yeMBIX B OHMOJOTHYECKUX
HCCJIETIOBAHMX KUBBIX O0BEKTOB (OMMCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIIETATh CYIIECTBEHHbIE IMPHU3HAKU: BHUPYCOB, KIETOK IMPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4HCIIe OaKTepHii, TpuOOB, pacTeHUil,
KMBOTHBIX U YEJIOBEKa, CTPOCHHUS OPraHOB M CHCTEM OPraHOB PAaCTEHHH, KHBOTHBIX, YEJIOBEKA,
MIPOLIECCOB JKU3HEAEATEILHOCTH, MPOTEKAIOIIMX B OPraHU3Max pacTeHMI, )KUBOTHBIX M YEIOBEKa,
OMOJIOTMYECKHX IPOIIECCOB: OOMEHa BEHIECTB (METabOaU3M), TIPEBPAIICHHUS dHEPTUH, OPOKCHHS,
aBTOTPO(HOTO M TeTepOTPOPHOro TUMOB MUTAHUS, (DOTOCHHTE3a M XEMOCHHTE3a, MUTO03a, Meio03a,
raMeToreHesa, 3MOpuoreHe3a, NOCTIMOPHOHATILHOTO PA3BUTHUS, PA3MHOXKEHUS, WHANBUIYAILHOTO
pa3BUTHA OpraHu3Ma (OHTOT€HEe3a), B3aUMOICHCTBUS I€HOB, T€TEPO3KCca, HCKYCCTBEHHOTO 0TOO0Pa;

YMEHHME YCTAaHABJIMBATh B3aHMMOCBS3M MEXAYy OpPraHOMJIAaMHU KIETKM M UuX (QYHKIUSIMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M MX (YHKIHMSAMHU, MEXKIY OpraHaMd U CHCTEMaMH OPraHOB Y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA M MX (DYHKIHUAMH, MEKAY CHCTEMaMH OPTraHOB U UX (PYHKIUSIMH,
MEXy dTarmaMu oOMeHa BEIeCTB, dTalaM KJIETOYHOTO IIHUKJIA M )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
JTanamMu SMOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTHIOM, (EHOTUIIOM U (PaKTOpaMU Cpeibl
o0uTaHus;

YMEHHE BBIABIATH OTIMYMTENIbHBIC MPU3HAKMA JKUBBIX CHCTEM, B TOM YHCIIE DPACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HUCIOJB30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OHMOJOTHYECKYI0O TEPMHHOJOTHIO U
CUMBOJIMKY IS IOKA3aTeIbCTBA POJICTBA OPIaHU3MOB PA3HbIX CUCTEMATHUECKUX TPYIIIL;

YMEHHE pemiaTh OWOJIOTUYECKHE 3a]1a4H, BBISIBIIATH MPHYNHHO-CIICJACTBEHHBIE CBS3H MEXIY
UCCIIEyeMBIMI OMOJIOTHYECKUMH TIPOLIECCAMU W SIBICHUSIMH, JeNlaTh BBIBOJBI W TPOTHO3BI Ha
OCHOBAHHUU MOJTYYEHHBIX PE3yIbTAaTOB;

YMEHHUE BBINOIHATh JIAOOpAaTOpPHBIE W TpaKTHUECKUEe paldoThl, COOMIOJaTh MpaBWiIa NpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIIBHTaTh THIIOTE3BI, MPOBEPSITh WX OKCIEPHUMEHTAILHBIMH  CPEIICTBAMH,
bopMynMpys LeNb UCCIeI0BaHNs, aHAIU3UPOBATh MOJIY4YEeHHBIE PE3yJIbTaThl U JeJaTh BHIBOJIBI;

YMEHHE YYacTBOBaTb B Y4eOHO-MCCIIEOBATENbCKOM paboTe Mo OMOJOTHH, SKOJIOTUH U
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJBHBIX HAy4YHBIX OOMIECTB, W IMYOJIMYHO NPEACTABIATH
MOJTyYCHHBIE PE3YNIbTaThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OLIEHUBATh 3TUYECKUE acTIeKThl COBPEMEHHBIX MCCIEI0BAHUI B 001aCTH OMOJIOTUH U
MeIUIUHBI (KIIOHHPOBAaHNE, HCKYCCTBEHHOE OTLIOIOTBOPEHHUE, HAIIPABICHHOE H3MEHEHUE TeHOMa U
CO3JTaHHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISITh OCO3HAHHBIN BBIOOp Oynymieil npodeccHoHaNbHON NEsATETbHOCTH B
obiacTi OMOJIOTHH, MEAULMHBI, OMOTEXHOJIOIUH, BETEPUHAPHUH, CENIBCKOTO XO3SICTBA, MHUILEBON
MIPOMBIIIJICHHOCTH, YTIYOJISTh MO3HABATENBHBIM WHTEPEC, HATIPABJICHHBIM Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH MpOPeccCHu W MPOJIODKEHUE OHMOIOTHYECKOrO 0Opa3oBaHUs B OpPTaHU3AIUIX
cpeaHero npoQecCuoHaIbHOIO M BBICIIET0 00pa30BaHUsI.

[IpenmeTHbie pe3ynbTaThl OCBOCHUs yueOHOro npeamera «buonorus» B 11 knacce NOMKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUI O MecTe W PO OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(bopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MHPA, B TO3HAHUU 3aKOHOB



MPUPOABI M PEUIeHUH SKOJIOTMYECKUX NpoOJieM 4YeoBeYecTBa, a TAKKE B PEIICHHH BOIIPOCOB
PaIMOHAIBLHOTO MPUPOIOIOIB30BaHUS, U B (OPMUPOBAHUN LIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAAE POCCHMCKHX M 3apyOekKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
OunoJIoruu;

yYMEHHE BJaJIeTh CUCTEMOW OWOJIOTMYECKUX 3HAaHUM, KOTOpas BKIIIOYAET OINpeAesieHUs u
MOHMMAaHUE CYIIHOCTH OCHOBOIIOJAralouMX OWOJIOrMYECKUX TEPMUHOB U TMOHATHHA (BHL,
sKocuctema, Ouocdepa), Owonormdeckue Tteopun (dBomronoHHas teopus Y. JlapBuHa,
CUHTETHYECKass Teopus sBoatouuu), yueHus (A. H. CepepuoBa — 0 NyTSIX M HaIpaBIECHUSAX
sBomoniuu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYeCKOoro paBHoBecus Jk. Xapnu u
B. BaiinGepra, 3apopasimeBoro cxonactsa K. M. bopa), mpaBwia (Muaumyma FO. JluOuxa,
HKOJIOTUYECKOM MUPaMUIbI SHEPTHH), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIIAJIETh OCHOBHBIMH METOJAAMH HAYYHOTO IIO3HAHUSA, WCIOJIb3yeMbIMH B
OMOJOTMYECKUX HCCIENOBAHUSAX IKUBBIX OOBEKTOB M OKOCHCTEM (OINUCaHUE, HU3MEpEHHeE,
HaOI0/IeHNe, IKCIEPUMEHT), Coco0aMu BBISBICHUS W OICHKHM aHTPOMOTEHHBIX W3MEHEHUN B
MIPUPOJIE;

YMEHHE BBIIENATh CYLIECTBEHHbIE IPU3HAKU: BUJOB, OHOrEOLIEHO30B, SKOCUCTEM U
onocdepsl, CTaOMIM3UPYIONIETO, JBIDKYIIETO W  Pa3phIBAIONICTO €CTECTBEHHOTO OTOOpa,
QIJIONATPUYECKOT0 U CUMIIATPUYECKOT0 BHI000pa30BaHUsl, BIMSHUS ABMKYIIUX CHJI DBOJIOLUU Ha
reHo(OoH MOMYJISINH, MPUCIOCOOJCHHOCTH OPraHu3MOB K Cpelleé OOWTaHUs, YepeaOBaHH
HaIpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BEILIECTB U IIOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEX]y MPOIECCAMU JBOJIOIUH, JBIKYIIUMU CHIAMH
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCHUCTEM U MPUCTIOCOOIECHUSIMHI K HUIM OPTaHU3MOB;

YMEHHE BBISBISATH OTIMYUTEIbHBIC MTPU3HAKU KUBBIX CHCTEM, IIPUCIIOCOOICHHOCTh BUAOB K
cpene oOuTaHMs, AOMOTHYECKUX W OHOTUYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX N3MEHEHUH B 9KOCHCTEMAaX CBOE MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJOTHYECKYIO TEPMHHOJIOTHIO U
CUMBOJIMKY JUIS JIOKa3aTeNbCTBA POJCTBA OPraHMU3MOB pAa3HBIX CHUCTEMATHMUYECKUX TPYIIII,
B3alMOCBS3M OPraHuW3MOB U cpeibl OOMTaHMs, €IUHCTBA YEIOBEYECKHUX pac, HEOOXOAWMOCTH
COXpaHEHHsT MHOTrooOpa3usi BHIOB M DKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS NPUPOABI H
Yel0BEYECTBA;

yYMEHHE peniaTh OMOJOTHYECKHE 3aaud, BBISBISATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY
HCCIICTyeMBIMU OHMOJIOTHYECKHMH TPOIIECCaMU W SBJICHUSMH, JIeJaTh BBIBOABI W TIPOTHO3BI Ha
OCHOBAHUH TIOJTYICHHBIX PE3YJIbTATOB;

YMEHHE BBHIMIOJTHATH JTAOOPATOpHBIE M TpPAaKTHUYECKHE palOoThI, COOMIOaTh MpaBWiIa MPHU
paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIIBUTATh THIOTE3BI, MPOBEPATh UX OKCICPUMECHTAIBLHBIMA CPEJICTBAMH,
bopMynupys 1eTbh UCCIeTI0BAHUS, AHATTU3UPOBATh MOy4YE€HHBIC PE3YIbTAThI U JIEIaTh BHIBOJIBI;

YMEHHE YYacTBOBaTh B Y4eOHO-HCCIENOBATENbCKONW paboTe MO OHOJIOTHH, DKOIOTUU U
MEIWIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIMIECTB, M ITYOJWYHO IPEJICTABIATH
TIOJTyYECHHBIC PE3yJIbTAThl HA YYEHUYCCKUX KOH(EPECHITHSIX;

YMEHHE OIICHHBATh THUIIOTE3bI U TEOPUU O TMPOUCXOXKICHUHM JKU3HHM, UYEIOBEKa U
YelOBEYEeCKUX pac, O MPUYHHAX, TMOCIEJICTBUSAX M CIOCO0aX TMPEeAOTBPAIEHUS TI00ATbHBIX
M3MEHEeHUH B 6uocdepe;

yYMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOp Oymyred mpodeccHoHaTbHON ACATEIHHOCTH B
obnacTu OMOJOTUH, SKOJOTHH, TPUPOIONOIH30BAHMS, MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,



BETEPUHAPUU, CEIBCKOTO XO3SIMCTBA, MUIIEBOW MPOMBINIIEHHOCTH, YIIIyOJSTh MO3HABaTeNbHBIM
WHTEpEC, HAMpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccru U MPOI0KEHHE
Ouosiornyeckoro o0Opa3oBaHUS B OpraHU3alMsIX CPEIHEr0 MNPOPECCHOHATBPHOTO M BBICIIETO
oOpa3oBaHwUsI.

TemaTnueckoe NIIAHUPOBaAHUE

10 kaacc
Ne HaumeHoBaHue pa3iesioB U TeM KoauuecTBO
dueKkTpoHHbIe (LM POBbLIE)
n/n NMPOrpamMMbI 4acoB
o0pa3oBaTejibHbIE pecypchl
1 Buonorus kak Hayka 1 bubmorexa LOK
e https://m.edsoo.ru/7f41¢292
bubnuorexa [JOK
2 JKUBBIC CHCTCMBI I HX H3yHCHHC 2 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 bronorns wetkn 2 https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
4 XUMHYECKasi OpraHu3alusl KICTKH 10 https://m.edsoo.ru/7fA1c292
bubmuorexa [JOK
> Crpoeune u pynKimn KIeTKH 8 https://m.edsoo.ru/7f41¢292
6 OOMeH BEIIEeCTB U MPEeBpaIeHNe 9 bu6mmoteka [IOK
SHEPTHH B KJIETKE https://m.edsoo.ru/7f41c292
5 Hacnencreennas nndopmarnus u 9 bubmuorexa [JOK
peanuzanus €€ B KJIIETKE https://m.edso0.ru/7f41c292
. bu6nuoreka [JOK
8 HKHSHEHHBIH LHICT KIETKH 6 https://m.edsoo.ru/7f41¢292
bu6nuoreka [JOK
9 17
CTpoeHHe u GyHKIH OpraHH3MOB https://m.edsoo.ru/7f41¢c292
10 PasmMHOXeHME U pa3BUTHE 8 bubnmnoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
I'enetnka — Hayka o
11 Hacje CTBeHH(})](I:(TI/I 1 U3MEHYHUBOCTHU 2 bubmorexa LOK
A https://m.edsoo.ru/7f41c292
OpraHU3MOB
but6mmorekxa [IOK
12 3 10
AKOHOMEPHOCTH HACTIEACTBEHHOCTH httns://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHYHUBOCTHU 6 bubmorexa TOK
P https://m.edsoo.ru/7f41c292
bu6nuoreka [JOK
14 r 3
CHETHIA HeToBeKa https://m.edsoo.ru/7f41c292
bu6nuoreka [JOK
1 4
° Cenexups Oprarusmos https://m.edsoo.ru/7f41c292
16 BHOTEXHONOI Y M CHHTETHYECKas 4 bubmuorexa IJOK
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onoorus https://m.edsoo.ru/7f41c292
but6mmoreka [{OK
17 Pesepsroc Bpems 1 https://m.edsoo.ru/7f41¢c292
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11 kaacc

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
(uudpossbie)
n/n NPOrpamMMbl KoimuectBo
oOpa3oBaTesibHbIE
JacoB
pecypchbl
1 3apoKICHUE U PA3BUTHUE IBOJFOLIMOHHBIX 4 bubnuoreka [IOK
MPEACTaBICHUN B OMOJIOTUH https://m.edsoo.ru/7f41cc74
N bu6mmoreka [IOK
2 M 14
HKPOIBOIOLI 1 €€ PEsyIIbTaTE! https://m.edsoo.ru/7f41cc74
3 Makpo3BoTIOLIHS U €€ pe3yJIbTaThl 6 bubmorera I[IOK
P i pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 15 bubnnoreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yenoBeka — 10 bubmoreka [JOK
AHTPONOTECHE3 https://m.edsoo.ru/7f41cc74
DKOJIOTHS — HayKa O
5 B3aMMOOTHOIIIEHUSAX OPraHU3MOB U 3 bubnnoreka [JOK
HaJIOpPraHU3MEHHBIX CUCTEM C https://m.edsoo.ru/7f41cc74
OKpYy>Karollen cpeaon
bubmoreka [JOK
7 0] 0 9
PTaHHSMBLH CPEAd ODHTAHIA https://m.edsoo.ru/7f41cc74
8 OKOJIOrYs BUIOB U IOMYJISIUI 9 bubmotera [JOK
A Y https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJOTHUYECKHE 12 bubmuoreka [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
10 b — 17100 6
Hocepa — riobankHaz KocHeTeMa https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
11 q 6
CITOBCK M ORpyRaIomai cpeta https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
12 P 8
C3CPBHOE Bpei https://m.edsoo.ru/7f41cc74
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Y4eOHO-MeTOAMYECKOE O0ecnedyeHne 00pa3oBaTeILHOIO Mmpoiecca
Oo0s3aTesibHbIE YUeOHbIe MATEPHUAJIBI VISl YHEeHUKA
1. YMK «JIunus xu3nn» B.B. [Taceunuk.
MeTtoauyeckue MaTepuabl AJsl y4UTeNs

1) Baryes A.C., I'yneakoBa M.A., EneneBckuii A.I'. bruonorus. Bonbiioii cipaBOYHKMK ISt
IIKOJILHUKOB U MOCTYMAIOMUX B BY3bl. - M.: [Ipoda, 2012;
2) bonrosa 1.B. Coopuuk 3amau mo OO1eii OMOIOTHHU IS MOCTYMAOMKX B BY3bl. - M.: «OHHKC
21 Bex» «Mup u obpazoBanuey, 2012;
3) Kosnosa TA., Kyumenko B.C. bruonorus B Tabnuiax 6-11 kiaaccer. CripaBounoe mocooue. - M.:
Hpoda, 2012;

Hudposbie 0Gpa3oBaTe/ibHbIE pecypchbl H Pecypchbl CeTH HHTEPHET
1. Exunoe okHO octyna K o0pa3zoBarelibHbIM pecypcam http://window.edu.ru/
2.Enunas xoutekiys udpoBhIx 00pa3oBaTebHbIX pecypcoB http://school-collection.edu.ru/
3.06mmepoccuiickuii mpoekt "[Ikomna udposoro Beka" http://digital. 1september.ru/
4.denepanbHblil HEHTP HHPOPMAIIMOHHO-00pa3oBaTelIbHBIX pecypcos http://fcior.edu.ru/
5.®enepanbublii mopran "Poccuiickoe oopazoBanue” http://www.edu.ru/
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