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INOACHUTEJIBHASA 3AIINCKA
O0mas xapakrepucTuka yueoOHoro npeamera «buosiorusp»

Pabouas nporpamma ydeOHOro mpeamera «buomorusi», mpeaHasHadeHHAs JUISI U3YYEHUS
Ha YpOBHE cpeaHero obuiero oOpa3oBanus Ha napamiennl0-11-x kigaccoB, cocTaBieHa Ha
OCHOBE CJIEYIOIIUX HOPMATUBHBIX aKTOB U JJOKYMEHTOB:

- ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

- deaepalbHOrO rocylapcTBEHHOI'O 00pa30BATENbHOIO CTaHIApTa OCHOBHOI'O OOILIEro
o0Opa3oBaHus, YTBEPKAEHHBIM TpUKa3oM Munucrepcrsa npocsemieHussP@or 31.05.2021 Ne 287;

- @epnepanbHOil 00pa30BaTENbHOW MPOrpaMMON OCHOBHOrO 0O0IIEero o0pa3oBaHHus,
yTBepkAEHHON npruka3zoM MuHnuctepersa npocsenieHust PO ot 18.05.2023 Ne 370;

- [Tonoxenus o ¢popmax, NepUOAUYHOCTH, MOPSJIKE TEKYILETO KOHTPOJIS YCIEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTanuu oOy4darommxcs B MbOY rumuazus Ne 1;

- [lonoxxeHus 0 BHYTpEHHEH cHCTeMe OLIEHKH KauecTBa oOpazoBanus B MbOVY rumuazus
Ne 1.

Pabouas nporpamma yyeOHoro npeamera «buonorus» paspadorana ¢ yuérom padoueit

nporpaMmMbl BocniuTanus. CBs3b pabodeld mporpaMMbl C IPOTrPaMMOl BOCITUTaHUSI OTPaKEHA B
nyHkre «BocrnuTanue oO0ydarolMXcs — cpelcTBaMM  y4eOHOro ImpeamMeTa» — paszena
«[losicHuTeNnbHASL 3alMCKa» W OCYIIECTBISAETCS B IIPOLIECCE JOCTHXKEHUS IJIAHUPYEMBbIX
JUYHOCTHBIX PE3yIbTaTOB.
VYuebnsiit npenmer «buonorus» yrimyonéuanoro yposus uzydeHus (10-11 xmaccer) sBisieTcs
OJITHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTecTBeHHO-Hay4yHble npeaMeThl». CoriiacHo
nosoxkeHusM ®I'OC COO mnpodunbHble y4eOHBIE NMPEAMETHI, U3yyaeMmble Ha YIIyOnEHHOM
YPOBHE, SIBIIIOTCS CIOCOOOM uddepeHanuy oO0ydyeHUs: Ha YpOBHE CpPEJHEro oOIlero
o0pa3oBaHMs U MPU3BaHbI 00ECIEUUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIINM, CPETHUM
o0IIMM, CpeAHUM MpPO(pECCHOHATBFHBIM U BBICHIMM 0Opa3oBaHHeM. B To ke BpeMs Kaxablil u3
TUX Y4YEOHBIX WPEIMETOB JIOJDKEH ObITh OpPUEHTHUPOBAH Ha IPUOPUTETHOE pEIIeHHE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIMX 3a]ad, CBS3aHHBIX C MpoQopHeHTanuen
o0yyaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OWOJOTHEW, METUIMHOM, HSKOJIOTHEH, NCHXOJOTHeH, CIOPTOM WJIM BOECHHBIM
JIEJIOM.

[Tporpamma no yueGHOMY mpeametry "buonorus” naér npencraBieHue o0 LEIM U 3a/1a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOJa€éHHOM ypOBHE, ONpeiesieT 00s13aTeIbHOe
(MHBapMaHTHOE) MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYPUpPOBAHUE IO pa3lielaM M TeMaw,
pacrpeziesieHue 1Mo KjlaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh N3yUeHUsl yueOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PAaCTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMe mo 6MO70THH peanu30BaH MPUHIIMII
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pOCMaTpHUBAaeTCs  HalpaBICHHOCTh Ha  MOCJEAyolllee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUICHUS, IPEICTABICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHHUS K OKpYXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorus» B peaan3anuu
tpeboBanuit ®I'OC COO k miIaHUpPyeMbIM JUYHOCTHBIM, METANPEIMETHBIM M IMPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHHMIO COZAEp)KaHUS OMOJOrMYecKOoro oOpa3oBaHMs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYueOublit npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aBeplIacT
Ouosiornueckoe 00pa3oBaHHUE B IIKOJE W OPUCHTUPOBAH HA PACIIUPEHUE U YIITYyOJIeHUE 3HAHUN
oOydJaromuxcsi O JKUBOM TPHUPOJE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOW OHOJIOTHH,



AMOPHUOJIOTUN U OWOJIOTUHU Pa3BUTHS, TEHETHKH, CENEKIUH, OMOTEXHOJOTUH, SBOIIOIHOHHOTO
YUEHUS U IKOJIOTHUH.

W3ydenne yuebHOTO TipeameTa «bruosiorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHUPOBAHO Ha
MOJTOTOBKY OOYYaOLIUXCsl K IMOCIEAYIONEMY MOJYyYEeHHI0 OMOJOTHYEeCKOro OOpa3oBaHUS B
By3aX U OpPraHU3aLUsAX CPeIHEro MpodeccHoHanbHOro 00pa3oBaHus. OCHOBY €ro COAepXKaHHS
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYCHHH OOY4YarOUMMUCS
COOTBETCTBYIOIIIMX CHCTEMATUYECKHX pa3esioB OHOJIOTMM Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 kmaccax 3T 3HAHUA MMOJTYYalOT pa3BUTHE. Tak, pacCIIMPEHbI U YIITyOICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIHHO BKJIIOUYEHbI OHOJIOTMYECKHE CBEICHUS
MPUKIIATHOTO U MOMCKOBOI'O XapakTepa, KOTOpPhIE MOKHO HCIIOJIb30BATh KAaK OPUEHTUPHI s
MOCHeAYIOEro BeiOopa npodeccun. Bo3moxkHa Takke MHTErpanus OHMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHHSIMHU, ITOJTYICHHBIMHU 00YUJaIONUMUCS TIPH U3y4eHUN (QU3UKH, XUMUH,
reorpaduu U MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMY mnpenmery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIHOHHBIN MOAXOABI K H3yueHuto Ouonoruu. COriaacHO UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC JIJISl )KMUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIuHy,
SBOJIIOIIMM OPraHUYECKOT0 MHUpa Ha 3emiie, COXpaHEeHHs OHOJOTHYeCKOro pazHooOpasus
maHeTel. Tak, B 10 Kiacce HW3y4arOTCs OCHOBBI MOJEKYJSIPHOM M KJIETOYHOM OHOJIOTHUH,
SMOPUOJIOTHH U OMOJNOTHH Pa3BUTHS, TEHETUKU U CENEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKOU
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs M0 OOTaHHWKE, 300JIOTHH, aHATOMUH,
duznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBOJIOIMOHHOE YY€HHUE, OCHOBBI SKOJIOTHH U
ydeHue o omocdepe.

VY4eOubiii npeamer «buonorus» npu3BaH O0ECHEUYNUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, WJEH, TPHUHIMIIOB W TIPaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HAHUW O CTPOCHUU, MHOTO00pa3uu U
OCOOEHHOCTSIX KJIETKH, OpraHW3Ma, MOMYJSIUU, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTHH, TMPUKIAIHBIX ACIEKTax
Ouosiornueckux 3HaHWi. J[Jig pa3BUTHUS W MOJJEpKaHUS WHTEpeca 00yJaromuxcs K OMOIoTun
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOTO MaTepuaia B COACpKaHUHU MPOTrPAMMBI IO
OMOJIOTHH TIPEYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHS W PA3BUTHUS TOW WM MHOU
obOnacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIIMX
OMOJIOTMYECKUX U IKOJIOTUYECKUX TTPOOIIEM.

Heap u3yyenus yueOHoro npeamera «buonorus» Ha yriayOJIEHHOM YpOBHE — OBIAJCHHE
00yJaronMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3AlMH J>KUBBIX CHCTEM
pa3HOTO paHra M MpPHOOpeTEeHNuEe YMEHHI HCIONIb30BaTh 3TH 3HAHUS B (OPMUPOBAHUU HHTEpECA
K ompenenéHHoi o0mactu mpo(ecCHOHATbHON NeATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpPY yueOHOTO 3aBeIeHUs sl IPOAOHKEHUS OMOJIOTHIECKOTo 00pa3oBaHUsl.

Jloctuxenue 1nenu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
obecreunBaeTcs pelieHueM CIeAyomuX 3a1ay:

OCBOCHHE  OOYYalONMMHCS  CHUCTEMBbl  OHOJIOTMYECKHUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIMUIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIIONIMX ~ COBPEMEHHYIO €CTeCTBEHHO-HAYYHYI) KapTHHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTSAX OMOJOTUYECKMX CHCTEM (KIIETKa, OPraHU3M, MOMYJSIUs, BH]I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCICIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOy4YaromMXCcsi €  METOJAaMM  TO3HAHUSA  JKUBOM  NPHUPOABI:
MCCJICIOBATEILCKUMU METOAaMH OMOTIOTHYECKUX HAyK (MOJEKYISAPHOU M KIECTOYHOU OMOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMONOTUY, TAJIGOHTOJOTHH, OJKOJOTHH); METOJaMH  CaMOCTOSITENIBHOTO  MPOBEICHUS



OMOJIOTHYECKUX HCCIEeIOBaHUNA B J1a0OpaTopuu M B MpHUponae (HaOM0JeHHe, H3MEpEHHE,
9KCIEPUMEHT, MOJECIIUPOBAHUE);

OBJIJICHUE OOYYAIOIIMMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJAWTh, AHAIM3MPOBATH U
UCIIOJIb30BaTh OMOIOTMYECKY0 HH(POPMALIHIO; MOJIb30BAaThCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMH ¥ COLMAIBHO-
9KOHOMHYECKUMHU U SKOJIOTMYECKMMHU MpoOsieMaMM 4eJIO0BEYECTBA; OLEHMBATH I1OCIEACTBUS
CBOCH JEATENPHOCTH 10 OTHOIIEHUIO K OKpY)KAIoLled NpUpOIHON cpenae, COOCTBEHHOMY
3J0POBBIO M 3[0POBBIO OKpYXKAalOIIMX JIroJel; OOOCHOBBIBaTH U  COOJIOAATH  MEpbI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHHUS B MPUPOAE U 0OecreueHus
0€3011aCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTyalUsX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OoBaThb COBPEMEHHBbIC HAay4YHBIE OTKPBITUS B 00JacTH
OHOJIOTHH,

pa3BUTHE y 00YJarOIMXCsl WHTEIUICKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEW B IpoIecce
3HAKOMCTBA C BBIJAIOLIMMHUCSA OTKPBITUSMHU U COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTMH,
pellaeMbIMi €10 IpoOJieMaMu, METOJ0JIOTMEd OMOJIOrMYecKOro MCCIEI0BaHusl, MPOBENEHUS
SKCHEPUMEHTAJbHBIX ~MCCJIEJOBAHUM, pEIIeHUus OMOJIOTMYEeCKHX 3ajady, MOJETUPOBaHMS
O1oJI0rn4ecKX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y O0y4aroIMUXCsl LIEHHOCTHOTO OTHOIIEHUS K JKHBOM MPUpPOJE B LIEJIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSAM; (OpPMHUPOBAaHME HKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOLIEH KyJNbTypbl MOBEIEHUS B NPUPOAE; MHTETPALUM €CTECTBEHHO-HAY4YHbBIX
3HAHHMH;

npruoOpereHne 00y4yaroIUMHUC KOMIIETEHTHOCTH B PAallMOHAIIBHOM IPUPOI0NOIb30BAHUN
(cobmoileHne TpaBWJI MOBEACHUA B MPUPOJE, OXpaHbl BHUAOB, AKOCHCTEM, OHochepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBbSl U 3/I0POBbsl OKPY)KAIOUIMX JHOAEH (COONIO/IeHUsT Mep
npopUIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATEIbHOCTH B
Ype3BbIYAHBIX CUTYalUsX MPUPOJHOTO M TEXHOI€HHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUS
OMOJOTrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH JUIi OCO3HAHHOIO BBIOOpAa OOYYaIOUIMMUCA HHIMBHYaIbHON
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATEHOMY
CaMOOTIPEJICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECaMH U MOTPEOHOCTAMHU
peruoHa.

Mecto yyedHoro npeamera «O0mecTBo3HaHHe» B Y4eOHOM ILIaHe

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZeno).

Ot0op opraHM3alMOHHBIX (OpPM, METOJOB U CpeACTB OOyueHHs OHOJIOTUH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEp>KaHUS U HANpaBIEHHOCTU HA MPOAOKEHHE
Ouosornyeckoro oOpa3oBaHUs B OPraHU3ALUAX CPEAHEro MPO(ECCHOHATBHOTO U BBICILIETO
oOpazoBanus. Jlng oOecrnedyeHUs KOMILIEKCHOTO MeIarornyeckoro BO3ICHCTBUS Ha
0o0y4JaromuXcsl, Y4YUTHIBAs HMX BO3PACTHbIE OCOOEHHOCTH, a Takke OOIIMe TEeHACHIINH
HBOJIIOIIMU COBPEMEHHOI'0 OOIIEeCTBa M COLMAJIBbHBIN 3aKa3 ILKOJIe, UCIOJIb3YEeTCS IUPOKUI
CHEKTp TEXHOJIOTHH, OCHOBAaHHBIX Ha NMPUMEHEHUHU ONPEJCIIEHHBIX CIOCOO0B OpraHU3alNuU
yueOHON paboThl (TemaTHdecKuid OJOK, TPOEKTHBIH METOJ U Jp.), COYETAHMSIX
pa3HooOpa3HbIX (opM 3aHATUH (MTpoBBIE (POPMBI, MOAECTUPOBAHUE CHUTYAIUil, JIEKIIMOHHO-
CEMHHApCKHE MPAKTUKYMbl M Jp.), HUCIOJIB30BAaHHMM COBPEMEHHBIX TEXHHUYECKUX CPENCTB,
BO3MOXXHOCTEH JMCTAaHIIMOHHOTO OOY4YEHHUsI C HCIOIb30BaHUEM IU(POBBIX TEXHOJIOTHUH,
3JIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB.

K TakoBeIM OTHOCATCS (OPMBI, METOIbl YYEOHBIX 3aHATUH C MPUMEHEHHEM
TEXHOJIOTui Mpo01eMHOro o0y4eHus, MPOEKTHOIO METO1a, MOIYJIbHON TEXHOJIOTUH, Y4EOHO —
UTPOBOI JeATEIBHOCTH, OOYUEHHS B COTPYIHUYECTBE, MHPOPMALMOHHO — KOMMYHHKAIIMOHHBIX



TeXHOJorui, TexHonoruu «Jledate», keiic—rexnonorunr, TOI'MC, TEeXHOIOrMU HMHTCIIEKT —
KapT, MPUMEHECHHUS] UKOHUYECKUX MOJIETIEH, TEXHOJIOTHUH «II€PEBEPHYTHIM KJIacc» U Ap.
OO0s3aTeNbHBIM YCIOBHEM IpU OOY4YEHUU OMOJIOTHH Ha YIIyOJIEHHOM YpPOBHE SIBISIETCS
MPOBEJCHUE J1a0OpaTOPHBIX M MpakTHUeckux pabdor. Takke ywactue oOydarmmxcs B
BBITIOJTHCHUH  TPOCKTHBIX MW y4eOHO-UCCIICIOBATEILCKUX PAabOT, TeMaTHUKa KOTOPBIX
ONpeAeNsieTCd Y4YUTEJIeM Ha OCHOBE MMEIOIIMXCS MAaTepUaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOJIHBIX YCIOBHIA.
Peanuzanus npenMera «buoiorusy npeaycMaTpuBaeT IPUMEHEHHE MIEKTPOHHOTO 00YUCHUS;
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH, B TOM YKCIIC MIPU MPOBEACHUN YISOHBIX
3aHATUH, MPAKTHYECKUX padOT, MPOMEKYTOUHON aTTECTAIIUHU, TEKYIIETO KOHTPOJIS
YCIIEBAeMOCTH M HTOTOBOM aTTecTariy o0yJaromuxcs. [Ipyu 3ToM UCTIOIB3yOTCS
rocyaapcTBeHHbIC HH(GOPMAIMOHHBIE CHCTEMBI, CO3/IaBacMble, MOJIEPHU3UPYEMbIE U
AKCITyaTUPYEMBbIE JUI pealln3aiuy 0011eo0pa3oBaTeIbHbIX IPOrpaMM.

@DopMbI U BUJIbI OLICHKH KauecTBa 00pa30BaTENIbHBIX PE3ybTATOB, IEPUOJUUHOCTD MPOBEICHHUS
OLICHOYHBIX MpoLeayp no ydeOHomy mnpenmery «buonorusi» omnpenenstorcs IlonmoxxeHuem o
dopmax, NEepUOAUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTUU MPOMEXYTOUHOH
arrectanuu o0ydaromuxcs MBOY rumuasus Ne 1 r. [Tonsipasie 3opu.

B 10 kyacce B Hauane ydeOHOro Troja IPOBOAUTCS CTAapTOBas AMArHOCTHKA, Kak
npoueaypa, HalpaBl€HHAs Ha OLIEHKY TOTOBHOCTM K M3Y4YEHHMIO Y4e€OHOro IpeaMera.
Pe3ynbrartel Takoil CTapTOBOM MAMATHOCTUKM SBJISIIOTCS OCHOBAHHMEM Il KOPPEKTHPOBKHU
y4€OHBIX IPOrpaMM M UHIUBUAYAIU3aMU Y4eOHOT0 Mpoliecca.

Texymas oleHKa MPOBOAUTCS C LEIBIOONPENEICHU WHIUBHIYaIbHOTO MPOABHKEHUS
oOyuJarolerocsi B OCBOEHUH MporpaMmsbl yueOHOro npeamera.B Texyiiel oneHKe nenoab3yoTes
pasnnyHble (OpPMBI M METOJbl NPOBEPKHU (YCTHBIE W MHCbMEHHBIE OMNPOCHI, MPAKTUYECKHE
paboThl, TBOpUECKHE pabOThl, MHAWBUyaJbHbIE U TPYIIIOBBIE (OPMBI, CaMO-U B3aUMOOIICHKA,
pednexcuss u  apyrue). Pe3ynbTaThl  TeKylledl  OIEHKH  SABISIOTCS  OCHOBOM  Juis
WHIUBUTyaJIU3alluy yueOHOTO Tpoliecca.

Temarnueckass OLEHKAa OCYIIECTBISIETCA IO OKOHYAHMMM3YYEHMsI pas3ziena |
IpearoiaraeT OLEHKY YPOBHS JOCTH)KEHMSI TEMAaTUYECKUX IUIAHUPYEMBIX pE3yIbTaTOB IO
npeamery. @opMaMu TEMaTHUECKOM OLIEHKH SBISIOTCS KOHTPOJIbHBIE PaOOTHI.

[Tpomesxyrounas arrectanusB 10 kimaccax mpoBoaUTCS B OpPME TOAOBOM KOHTPOJIBHOU
paboTbl MO0 yuéra pe3ylbTaTOB BCEPOCCHIMCKON MpOBEepOoYHOM paboOTHl (B Kiaccax, IAe B
COOTBETCTBUHU ¢ rpadukom mnposoamiack BIIP). ®opmoii mpomexyTouHoil artectanuu B 11
Kjlacce  SBJIAETCA  y4eT  JOCTHKCHUMMHIMBUIYaJdbHBIX  aKaAEMHUYECKUX  JOCTHXKEHUM
0o0ydJaronuxcs.

Hrorosas arrecranus - npoueaypa BHEIIHEH OLEHKH, PEe3yJbTaTOM KOTOPOW SIBISIOTCS
pe3ysbTaThl rocylapcTBEHHOW uTOroBoil arrectauuu. Ilo yueOnomy npeamery «buomorus»
oOyuJaroluecs c1alT SK3aMeH Ha JOOPOBOJIILHON OCHOBE 110 CBOEMY BHIOODY.

VYuebublil mpeamer «buonorus» Ha ypoBHE OCHOBHOT'O 00IIero o0pa3oBaHUs OMHMpaeTcs
Ha MEXIPEIMETHBIE CBSI3M, B OCHOBE KOTOPBIX JIEKHUT OOpalieHHe K TaKUM Yy4eOHbIM
npeameram, kak «Mcropusi», «Jluteparypa», «l'eorpadus», «buomorus», «Pycckuil sS3bIK»,
«HOCcTpanHbIit  s3bIK», «M300pasuTenbHOE HCKYycCTBO», «My3bikay, «MHpopMaTnkay,
«Matemartukay, «OCHOBBI 0€30IIaCHOCTHU KU3HEACSITEIbHOCTH.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonoruueckue Hayku M H3ydaemble UMM IpoOnembl. DyHpameHTandbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE CCIICOBAHUS B OMOJIOTHH.

3HavyeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccuun, cBszanupie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JESTEIIbHOCTH 4YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHUE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU IIE€JIOCTHOCTb, CIIOXKHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHHW3alys, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKMMOCTh,
MU3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. [Iporeccsl, NPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBanusi MmaTepun. Hayku, nsydaromniye »KuBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmromeHue, n3mepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOH M HE3aBHCHUMOM
nepemeHHoil. IDmanmpoBanme skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHUnHbBI MCKaXXEHHUS PE3yIbTaTOB AKCIIEPHUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPTaHU3ALMH KUBOM MPUPOIb», «CTpOeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buocdepa», «MeToapl H3ydSHHSI JKUBOUW MPUPOJIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMUHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CUCTEMN.

Tema 3. Buosnorus KjieTku

Knetka — cTpykrypHO-GYyHKIIMOHAIbHAS €IWHUIA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHMS, Xpomatorpadus,
anekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe EeHTPpU(YrupoBaHUe,



KyJbTUBHUPOBAHUE KIIETOK. M3yueHue GukcuposanHvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, UBOTHBIX WU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona n e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, Iucaxapuibl, OJMrocaxapuipl U mnosuucaxapuibl. OOmumii
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuUU
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KucioT. HykneoTuasl.
[Tpunuun xommuiementapHocTt. IlpaBmino Yapradda. Crpykrypa AHK — nBoitHas crupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. @ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. [pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoOMolieKyl. Mooearupoganue cmpykmypvl u QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiti Ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHATLO208.

JleMoOHCTpaLun

[Hoptpertsr: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«PacnipeeneHue XUMUYECKUX IEMEHTOB B )KMBOU MIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLIa XMMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpoeHHE MOJEKYNI YrieBoaoB», «CTpoeHHe MOJEeKYI
munuaoBy, «HykiienHOBbIE KUCIOTB», «CTpoeHue MONEKyIbl ATD».

Ob6opynoBaHue: XMMHAYECKas Mocyia 1 000pyI0BaHHE.

JladopaTopnasi padora «OOHapykeHHE 0CITKOB ¢ MTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «/ccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHYecKass M IMpokapuotudeckas. CTpyKTypHO-()yHKIIMOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre MPOKApUOTHUECKON KieTku. KietoyHas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CTpOEHUsl TeTepoTpo(PHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHyecKodl MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIN (muddysus, obOneruéHnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemMOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 QyHKIMH KJIETOYHOW CTEHKH pacTeHUi, rpuOoB.

[utonnazma. L{utozons. Llutockener. JBmwkeHue mutorsazMel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HomIazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JU30COMBI, UX CTpoeHHE U (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHylsspHOrO peTtukynyma. Mexanusm wuanpasnenus oOenkos 6 OIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkos ¢ annapame I 01v0xcu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIxX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHApUA © miactuld. llepBuuHbIe, BTOpPUYHBIE U CJIOXHBIC IUIACTUIIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHUN.

HemeMmOpannbie opranoussl kietku CtpoeHne M (QyHKIUHM HEMEMOpPAaHHBIX OpPraHOHM/IOB
kiaeTku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MuUKpodUIaMeHTbl. AKmuHogbie
Muxkpogpunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MukpoTtpy6ouku. Knerounslii 1entp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpoTtpyOouku ruToriasmel. Llentpuons. benku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBIMIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
06010uKU 8 MUmo3e. oepHulii mpaHcnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapakTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENnsHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun

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

Tabmumpl u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKH», «CTpOeHHE >KUBOTHOMN
KJIEeTKH», «CTpOCHHE pAaCTUTENbHOM KIETKN», «CTpoeHre MUTOXOHAPUMWY», «Snpoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlaGopaTopHnas pa6ora «/I3yueHne CTpOCHUS KIETOK Pa3IMUHBIX OPTaHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccrenoBanue iasMonn3a M AEMa3Moj3a B PACTUTEIbHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBMKEHUS TUTOILUIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — IBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTpO(HBIE M  reTepoTpodHBIA. YyacTue KuUCIOpoga B  OOMEHHBIX  IPOIIECCaX.



Ounepreruyeckoe obecrieueHne kieTku: mnpeBpamenue AT® B oOMeHHBIX Tpolieccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M jaehcTBus. Kodepmentsl. Otiauuus (pepMEHTOB OT HEOPTraHMYECKHX
KaTain3atopoB.  benku-aktuBatoppl W OEIKU-MHTMOUTOPBI.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIHIA OT PA3IIMYHBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuzeHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (porocunte3a. CBeToBas U TEMHOBast
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
BiusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPH(PHIUPYIOIIHE
OakTepuH, xKene300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHUE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIH30BAHUE
4eJI0BEKOM. AHa’pOOHbIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTHMH U BO30YAUTENN
0ose3Hel.

AdpoOHBIE OpraHM3Mbl. OTambl 3HEpPreTuueckoro obmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

bronoruueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHAPUI B IpoIEccax
Oouonornyeckoro okucieHus. Lluxnmmyeckne peakumu. OKHcCIUTENbHOE (GOoChHOpUIHPOBAHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomownnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Toprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«CtpoeHnue GpepMeHTa, «XEeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBON MHKPOCKOII, 000pYAOBaHUE JIJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATHBHOIO pacUICIUICHUs MepoKCuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX.

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacieacrBeHHass HHpOPMALMS M pean3anus eé B KJeTKe

Peakuuu matpuuHoro cuHte3a. [IpHHINMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HacneACTBEHHOM uWHGpopMmauuu. ['eHeTWyeckwil KoJ, €ro CBOICTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpHUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTtHeix PHK B GuocunTtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Poibs pubocom B OuocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalys TeHoMa y MPOKapuoT U
9yKapuoT. Perymsiius akTMBHOCTH TE€HOB y TMpoKapuoT. ['mmoteza omepona (P. XKakoo, XK.
Mano). MonekynapHvle mexaHuzmvl Kcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2enog. Perynsaius 0OMEHHBIX ITpoLeccoB B kieTke. Kierounslii romeocras.

Bupycel — HeksieToUHbIe (OPMBI JKU3HU U OOUraTtHble napa3uthl. CTpoeHHe MPOCThIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.



Bupycubie 3a0oneBaHust uyenoBeka, KHBOTHBIX, pacrenmit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OamHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmyeckudi Koa», «BuUpyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. /Ku3zHeHHBbIH MUK KIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEp(Pasbl.

Marpuunbiii  cunre3 JHK — pemmkanus. Ilpunnuner  perukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CUHTE3, aAHTUIIAPALICIBHOCTb. MeXaHu3M
permmkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBIII HA0Op KJIETKHM — KApUOTHUIl. J{MIJIOWIHBIM M TaljOUIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kietkun — muto3. CTaguum MHUTO3a U MPOUCXOJALIME B HUX Ipolecchl. Turmbl
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsuus MuroTnueckoro uukia kietkd. [lporpammupyemast kieToyHash rubenb —
aroInTo3.

Knerounoe sapo, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMMKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKU», «Muto3», «CTpOoeHHE XPOMOCOM),
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomIpenaparbl: «MHTO3 B KJIETKax KOpelIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOTIpErapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIC,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCSATENIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OHOKJIETOYHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTHcThl. KogonuansHsle
OpraHU3MBI.

B3aumocBs3p yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacreHuil. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBaTenbHas, IOKPOBHAs,
MPOBOAsIIAs, OCHOBHasA, MexaHnueckas. OCOOCHHOCTH CTPOEHMsI, PYHKUIHUNA U PaCOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKMBOTHBIX TKaHEW: JIUTEIUANIbHA,
COCIMHUTENbHAS, MBbIlIeyHas, HepBHAs. OCOOCHHOCTH CTPOEHUs, QYHKIMHA M PACHOJIOKESHHUS
TKaHEH B OpraHax >KUBOTHBIX U YEIOBEKA.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.



Onopa Tena opranusmoB. Kapkac pacreHuil. CkeneTel  OJHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH cKkeneT. CTpOeHUE U TUIIBI COCIUHEHUS
KOCTEH.

JIBi>keHue opraHu3MmoB. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX pPACTCHUH: TPOIMU3MBI M HAaCTHUH.
JIBM>KeHNE MHOTOKJIETOUHBIX dKHBOTHBIX U YEJIOBEKa: MbllleuHas cuctema. Pedunekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BoAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONIOCTHOE W BHYTPUKIETOYHOE IHIICBAapCHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. [{uddys3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHOe npixanue. JlprxarenbHas MOBEPXHOCTh. YKabepHoe U JEroyHoe
JpIXxaHue. JlpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOCHHMsI JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWISALIMM JETKUX Y IITUL U MIIEKONUTAOUMX. Perymsiuus apixanus. J{pixarenbHble 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXHEHHUS  CTPOCHHMsS  KPOBEHOCHOH  CHCTEMbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenue y opranusMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbsl BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI pPabOThl OPraHoB BblAeIeHHs. CBSA3b MOJIOCTU TeJIa ¢ KPOBEHOCHOM
Y BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. Ilodkwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3alIMTa Yy MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOW U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or Oone3Hedl. VMMMmyHHass cuctema uenoBeka. KieTOUHBIH M TyMOpalbHBIH HMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienupUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenexktuBHoro nmmyHnutera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO0 IMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

Pa3apaxkuMoCTe M perymsanuss y OpraHu3MoB. Pa3ipakuMoCTb y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisuus y pacTeHuil. POCTOBbIE BelecTBa U HX
3HA4YCHHE.

HepBHast cucrema u peduexTopHas peryssuus y >XUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JleiicTBME TOpMOHOB. B3amMOCBsA3p HEpPBHOH U
SHJIOKPUHHOU cucteM. [ unoTtanamo-runodusapHas cucrema.

JleMoHCTpauMu

IToprper: U. I1. I1aBnoB.

Tabmuupbl u cxemsl: «ONHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIHY,
«bakrepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMBl OpraHoOB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHuM pacTeHMI,
«Kopuesbie cuctembl», «CrtpoeHue cteOnst», «CTpoeHHe JIHUCTOBOM MIaCTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enoBeka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,



«/IlpixaTenpHass  cucrema», «HepBHas cucrema», «Koxa», «MplleyHas cuUCTEMay,
«BplaenurenpHas cucTeMa», «DHIOKPHHHAsS cucTeMay, «CTpoeHne Mblub», «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runpel», «CTpoeHHE IUIaHapun», «BHYyTpeHHEE CTpPOCHHE IT0XKIEBOTIO
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMbIkaomuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBONM MHUKPOCKOI, MHUKpOINpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI MO3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHuEe Ul JIEMOHCTPAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IIMTAaHUS pAacTEHHI,
pacumierieHusl KpaxMana © OEIKOB MoJ JedcTBHEeM (epMEHTOB, O0O0OpyIOBaHHE JUIS
JEMOHCTPALMK OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHbBIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnas padora «l/3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTkn, nmiau ramersl. Meno3. Craguu Meinosa.
IToBenenune xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpen3aponpimieBoe  paszBuTHe. l'ameroreHe3 y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieToK. CrepmaTtorene3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasnvlx npobiem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobneHue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodrenue. bnacmyna, munol
onacmyn. Oco6eHHOCTU IPOOJIEHUs MIIEKONUTAIOIINX. 3apOJbIIIEBbIe JTUCTKUA (TacTpyJIsus).
3akJiaJlka OpraHoB W TKaHEHW U3 3apOJbIIIEBBIX JINCTKOB. B3anMmHOEe BIMSHHE 4YacTel
pasBUBAIOIIETOCS 3apofblmia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
KUBOTHOTO Kak pe3yJbTaT HWEpPapXWYECKUX B3aWUMOJCHCTBHM TeHOB. BimsHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanbHbl mnepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ Mmeramopdo3oM Yy O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSMOTO Pa3BUTHSA, UX PAaCHpPOCTpaHEHUE B MPHUPOJIE.
Tunel pocta XKMBOTHBIX. MaKTOpbl pEryjsiliMM pocTa KHUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur u cnopodut. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Tmpolecce Meiosza. ['ameToreHes y pacTeHM.
OmIog0TBOpEHNE M Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHn3MBI pEryJIsiuy OHTOTE€HE3a y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpanuu

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



Tabmuubl u cxemsbl: «BereraTuBHOE pazMHOXeHHE», « UMbl OECronoro pasMHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHa/bl», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30HAa,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsmoe pa3BuTHe», «Pa3BuUTHE MailCKOro
Kykan, «Passutue capaHum», «Pa3BuTue JIArymku», «/IBOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHHue CeMsiH OJHOJOJIbHBIX U ABYIOJIBHBIX PAacTEHUN», «OKU3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK IAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{uKII pa3BUTHS JISATYIIKI.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTHyeckas padora «BrpigBiIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOUYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIECACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi craHOBiEHUSI UM pPa3BUTHUsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX Y4Y€HBIX B pa3BUTHM reHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepo3UroTa, 4Mcras JWHUSA, THOpuAbl, reHoTuN, (eHoTurn. OCHOBHBIE METOAbl T€HETHKHU:
rUOPHI0IOTHUECKUH, IUTOIOTMYECKHUH, MOJIEKYISPHO-TEHETUYECKUH.

JleMoOHCTpaL U

[Toptpetsr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuibl v cxembl: «MeTobl TeHETUKM», «CXEeMbI CKPEILIUBAHU.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpa3us
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. [ unoresza
YHCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBaHMS.
Pacmienienne npu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CrienieHHoe Haciae10BaHue
I€HOB, HAPYIICHHUE CLCIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTnueckas CTPyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HaKoB, CLEIVIEHHBIX C MOJIOM.

I'enorun kak wnenoctHas cucrema. llneloTrponuss — MHOXKECTBEHHOE [EHCTBHE TI'€HA.
MHoXecTBEeHHBI ajulenu3M. B3anMmoneicTBue HeaulenbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTnueckuid KOHTPOJb pa3BUTHUS pPACTEHUW, JKUBOTHBIX W 4YEJIOBEKa, a TakKXKe
(U3MOTIOTMUECKUX TMPOIECCOB, TNOBEACHHS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBHUS «XO3MMH — MapasuT» U «XO3SMH —
MHUKpOOHOMY. ['eHeTHuecKne aclieKThl KOHTPOJIS U M3MEHEHUS HaclIeCTBEHHOW HH(opMaIu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoHCcTpan MU

[TopTpetsi: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoOii 3aKoHBI Menaens», « Tperuii 3akon Mennemns»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIUICHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEI0OBaHUsl IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHud ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE  TPHU3HAKK. BHUIbl  HM3MEHYHMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

MonudukaronHass U3MEHUIUBOCTh. Poiib cpeapl B (hopMHUpOBaHHH MOIU(DUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBINH psin ¥ BapuanuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHBOCTH.

['enotunuueckass M3MeHUYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KombOuHatuBHass W3MEHYUBOCTh. Meiio3 U MOJIOBOM MpoIriecc — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTU B CO3JJaHUU F€HETUYECKOTO pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIEC.
CHoHTaHHBIE W WHAYLUUMPOBAHHbIE MYyTallUM. SIOepHBbIE M IUTOILIA3MaTHYECKUE MYTalUU.
ComMaruueckue W TMOJOBbIE MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHsl U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacienctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JleMoHCTpaL UK

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Bunmbl u3mMeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

O6opynoBaHue: XUBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnEe BapHaIllMOHHOTO psAJla U BApUAIMOHHON KPUBOII».

IIpakTnyeckas padora «MyTtauu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIPENnapaTax)».

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHS] TEHETUKH YEeIOBEKa: TeHEATOTHYSCKUN, OJM3HEIIOBBINA, ITATOTCHETUYECKHH,
MONYJSLUOHHO-CTATUCTUYECKUHN, MOJIEKYJIsipHO-TeHeTnueckuil. COBpEeMEHHOE OmpeesieHue
TE€HOTHIA: TOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ momobto [TI[P-
ananmza. Hacnencrennsie 3a0051eBaHus YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B



NPEOTBPALICHUN U JICUCHUH TEeHETUYEeCKHX 3a00JieBaHMW YenoBeka. MeaMKO-TeHETHYeCKOe
KOHCYJIbTHpOBaHHuEe. CTBONOBBIE KIETKU. [IoHATHE «T€HETHUECKOro Ipy3a». DTUUECKUE aCIIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKaloIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJOTUSsIM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuortun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCIOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukauuss M cenekuus. 3apoXACHUE CEeNeKUUMU U JomecTtukauuu. Yuenue H. U.
BagsusoBa o LlenTpax mpoucXoXI€HUS 1 MHOTO00pa3usi KyJbTYpHBIX pacTeHuil. Posb cenexknuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HacieACTBEHHON m3meHunBoctn H. M. BaBuiioBa, ero 3Haduenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. ickyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaIbHBIM.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C IOMOIIBIO OIICHKH (PEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHUITY C MIOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHbIN 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIyYEHUSI UCXOAHOIO MaTepuaia JUisl CEJIEKLNN.

[Tonyuenne mnonumionnoB. BuyTpuBumoBas rubpuansanus. baU3KopoiCTBEHHOE
CKpelrBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uil ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEeKIMH pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyel A co3JaHusl HOBBIX COPTOB U FMOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedo8biX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKIEHHUS U MHOr000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHX PAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CEIEKINN»,
«OTtnanénnas rudpuan3anus», «KMytarenes.

JlaboparopHasi paGora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHHII.

IIpakTnyeckas padora «lIpuBuBKa pacTEHHII».

Ikcekypenst «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CENEKIMU PACTEHHM M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA ¥ CHHTeTHYECKasi OHOJIOT U

OOBEKTHI, HCIOJNB3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKAHEBBIC KYIBTYPHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTUKa. TpaauluoHHas OWOTeXHOJOrus: XxjeOoreueHue,



MOJy4EeHUE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAEIHE. MuKpoOnomornueckuii cuure3. OObeKThI
MHUKpOOHOIOrn4eckux TexHonoruii. [IponsBoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CoziaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IpUpoae OMOCUHTETUYECKHUE ITYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. METOX TpaHCILIAHTALMM sEP
KJIETOK. Texwonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHAs U T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctreHomHas mudposas menunuaa. [TIP-muaraocTuka.
MeTab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (PYHAAMEHTAIbHBIX OCHOB MEAMLUMHCKUX TEXHOJOTHH,
CO37aHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEIbI0 OOecredeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYISpPHBIX MeXxaHu3MoB (yHkiumonupoBanus PHK-
COJIEprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuipl u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexXHOIOrns — BayKHEHIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO).

11 KUIIACC

Tema 1.3apoxaeHue u pa3BUTHE IBOJIIHOHHBIX NPeICTABJICHUA B 0HOJIOTHHI

OpomononHas teopus Y. Jlapuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKH3HB
U Hay4Has JnesatenbHocTh Y. [lapBuna.

JBukyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACIIEJACTBEHHAas H3MEHYUMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndeckoit Teopun 3Bomonuu (CTI). HelitpanbHast TeopHs 3BOIIOLUH.
CoBpemeHHas BOJIIOIIMOHHAs Ouosorus. 3HauyeHUE SBOJIIOIMOHHON Teopuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunnent, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, U.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xongern, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (no K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpPMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd U
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoOei», «MHoroobpasue



KYJbTYPHBIX (hopM KamycTbl», «Ilopoabl JoMamHUX KUBOTHBIX», «CxeMa 00pa3oBaHMs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYLUIUX CHUJ 3BOJIOLUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmynsiuust Kak 3JaeMEHTapHas eAuHULa 3BosouMU. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHo(oH/1a MOMYIISIMY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHJIBI) ABOJIONUH. MyTaIllMOHHBIA MpoOIecC.
KombOunaruHass u3mMeHUHMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUS
qacToT ayienedl B momynsanusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko2o0 pasHooobpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V30mamus TOMYJISIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMonornyeckas (penpoayKTUBHAS).

EcrectBennblii oT1O00p — HampaBistomuid ¢aktop sBomonnd. DopMbel ecTeCTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOLUH, pa3pbiBatoiuii (au3pyntuBHbii). [lonoBoit otbop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
npucnocoOiaeHnii y opranu3zMoB. ApomMopdo3bl U uanoagantanun. [Ipumepsr nprcrnocobaeHuit
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLMH.
Mzonsuust — ximrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BUIA000pAa30BaHUSA:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE
(monummonan3anus, rudpuanzanus). JJuTeIbHOCTh SBONIOIIMOHHBIX TPOIECCOB.

MexaHu3Mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp  3BomtonmoHHON OuonoruM B pa3padOTKE HAy4YHbIX METOJOB COXPaHEHMUS
6uopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U HMX X03s5ieB. MexaHU3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl 1 cxembl: «MyTalMOHHAs U3MEHYUBOCTDY, «IlomynsuoOHHas CTPYKTypa BUIaY,
«Cxema mposiBleHUs 3akoHa Xapau—BaitnOepra», «JIBuKyline CHIBI  SBOJIOLHUNY,
«DKOJIOTHYECKasT HM30JLIMs MONYJISIIMKA ceBaHCKOM (openny», «l'eorpaduueckas H30IALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomysioHHbIe BOJHBI YUCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHUE, «HaycTpuanbHbIN MEJIaHU3M, «KuBble HCKOITAEMBIEY,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Du3nonornyeckue agantanuny, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTDY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObt
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00OOpa3oBaHHE TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lomumiouasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, dydena MTHIl U 3BEper C
IpUMepaMu pa3jMyYHbIX MPUCIOCOONIEHUH, Yydella MTHUIl M 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KUX BUIOB, 00pa30BaBUIMXCS PAa3IMUYHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBiIeHHE H3MEHUYNBOCTH y 0CO0CH OHOTO BUIA.

Jladboparopnasi paGora «lIpucrnocoOsieHuss OpPraHM3MOB U HMX OTHOCUTEJIbHAs
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPHUTEPHION.

Tema 3. MakposBosouus U eé pe3yibTaThl



MeTtobl u3ydeHus: MakposBositolMy. [laneoHTomornyeckue METOAbl U3y4EHUS IBOJIIOLHH.
[Tepexonubie GopMbl U PUIOrEeHETUYECKUE PSIbI OPTAaHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPoBOB. bruoreorpaduyeckue odnactu 3emian. BUabl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHe METObl M3YyYCHHS 3BOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOIE€HE3a M TOSBJICHUS SBOJIOLIUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYJISIpHO-
FeHeTUYeCKrue, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHe METOAbl HM3YUEHHUS  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuiel 1 cxeMbl: «OUIOTCHETUYCCKUHN PSJT JIOMIAIN», «APXCONTEPUKC, «3BEPO3YOBIC
amepb», «Creronedans», «Punnogursr», «CeMeHHbIe MAanoOpoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHAIBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  aAHAJIOTMYHBIE  OpPraHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBICE HAOOpHI YENOBEKa M MmuMMaH3e», «l maBHbIE
HaIpaBlIeHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTH IBOJIOLIUN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISDKM TOMOJIOTMUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUUHU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue U pa3BuTHE )KM3HU HA 3emJie

Hayunble rumoTe3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U e€ onposepkeHue onsitaMu @. Penu, JI. Cnamnanuanu, JI. [lactepa.
[TponcxosxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeopraHuueckoi sBostonuu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Oneir C. Mumnepa u I'. HOpu. OOpa3zoBanue noiaumepoB u3 MoHomepoB. KoanepBatHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runoreza I'. Ménmnepa. PubGosumbr (T. Yekx) um rumoreza «vupa PHK» V. T'unbGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIICTKH.

Hcropuss 3emmm u Mertonapl €€ wu3ydeHus. lckomaemble OpraHMYecKHE OCTATKHU.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  T€OXPOHOJOTHSL.
['eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BONIOLUSA MEPBBIX KIETOK.
Oponronusi Merabonu3Ma. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoBpeMeHHblE MHUKpPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl JBOJIIOIUHU BBICIIUX pacTeHuid. OCHOBHBIE apoMop(o3bl pacTeHH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUN M 3aBOCBAHUE HUMHU CYIIU.
Cemennbie pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUIA.

OcHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
XKHUBOTHBIC. J)KU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iporcxoxnenne ampuOuii U penTHIIHiA.



[TpoucxoxaeHne MICKOMUTAOMUX W ntum. [lpuHmum kioueBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmasi xapaKTepuCTHKa KJIMMaTa W Treojiorhdeckux ImporeccoB. [losBienue u
paciBeT XapaKTEePHBIX OPraHU3MOB. YTJIEOOpa30BaHME: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BbIMHpaHHH. COBPEMEHHBIN IKOJIOTHYECKUN KpH3HUC, ero ocobeHHocTu. [IpoGiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpannn

[Toptpersr: @. Pean, JI. Cnannanuanu, JI. Ilacrep, M. . Meunuxkos, A. 1. Onapun, Jx.
Xonpeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo03apoXJieHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKkou
sBoNIOIMNY, «['eoxpoHonornueckas mikanay, «HauanpHble 3Tanbl OPraHUYECKON HBOJIOIUNY,
«Cxema o00Opa3zoBaHus JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3KUBOH MPUPOJIBIY,
«Ctpoenune  Bupyca», «Apomopdo3bl pacTeHuil», «PuHHOPUTB), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpocHn», «Mxu», «llanoporHukm», «l onoceMeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA SKUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctusie», «llnockue uepBu»,
«YIICHHCTOHOTHEY, «PBIOBIY, «3eMHOBOIHEICY, «IpecMmbikaromuecs», «lITunme,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxeuWckoum apey», «PazButhe KM3HM B
MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuTHE XU3HU B
ME€3030MCKON 3pe», «Pa3BuTme KU3HM B KailHO30Mckol »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapud pacTeHUH pPa3IUYHBIX OTIENOB, KOJJIEKIHWH HACEKOMBIX,
BIIQXKHBIE TIpenaparhl >KMBOTHBIX, PAKOBHHBI MOJLTIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Mumiepa—tOpu 1o
M3Yy4YEHUI0 a0MOTEHHOTO0 CUHTE3a OPTaHUYECKUX COSTMHEHUN B MEPBUYHOMN aTMochepe».

Jlaboparopnasi pabora «/3ydyeHne M ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB.

IIpakTnuyeckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHHH pPa3HBIX
OTZIETIOBY.

IIpakTuyeckas padora «3yueHue 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eja0BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTpONOIOrUU. MeTOo 1l AHTPOMIOJIOTUH.

CTaHOBIIEHHE TPEJCTABICHUN O MNPOUCXOXKICHUHM YeJIOBEKAa. Penuruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HayUYHbIE TEOPUH.

CXOoICTBO 4elOBeKa C JKMBOTHBIMH. (CHCTEMaTH4YECKOE TIOJIOKEHUE  4YeJOBEKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKA C JKMBOTHBIMH: CpPaBHHTEIHHO-MOp(]OIorHdecKue,
sMOpuosioruyeckue, (hU3NoIoro-0MoXMMHYEcKHue, MoBeAeHYeckne. OTiIHuYus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl) — aHTpPOMOreHe3a:  OWOJIOTWUYECKHE,  COIMANIbHEIC.
CootHorieHre OMOJOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaguH aHTpornoreHesa. Panuue yenoBexooOpa3Hble 00€3bsHBI (TIPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —



JBYHOTHE IIPEINKH JIIOACH. UenoBeK yMmenblid, NEepBbIE U3TOTOBIICHUS OpPYAUM Tpyna. Uemnosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIFOACH 3a mpeneiabl Apuku. YenoBek reimenbOeprckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeJI0OBEK, OCBOCHUE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreHeTrka 1 maaeoreHoMHKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YelIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTpALUs U
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Uenoseueckue pacel. [lonarue o pace. bosbiune pacel: eBporneouaHas (€Bpa3uiickas),
aBCTPAJIO-HErPOHIHAsA (SPKBaTOpHAJIbHAs), MOHIOJIOMIHAsA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa II0 IulaHere. EnuHCTBO  4yenmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucmocoOneHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKaromiel cpensl. Biausaue reorpaduyeckoit cpeapl u nperida reHOB Ha MOP(HOJIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuuriauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTUS M MAaJCOAHTPOINOJIOTHSl  YEJIOBEUECKUX  IMOMYJISALIMM.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsi: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuer w  cxembl: «MeETOJIbI  aHTPOIOJIOTHHY», «[ OJIOBHOM MO3T  4YellOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aHTPONOreHe3a», «IJBOJIOIUOHHOE JPEBO UEIOBEKa,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek mpaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heannepranbipy, «KpomanwboHIbl», «l[Ipeakn denoBekay, «ITalbl BOJIOINUH UYETOBEKAY,
«Pacsp1 uenoBekay.

OOGopynoBaHue: MYJISDKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUaIbHON KYJIbTYPhl MPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOrHYeCKMMH U OHOIeHcKUMU
CIOXKETaMH MPOUCXOXKICHMSI YesloBeKka, ¢poTtorpadun HaX0J0K UCKOMAeMbIX OCTAaTKOB YEJIOBEKa,
CKEJIET 4YeJIOBEKA, MOJEIb Yepera 4YejJoBeKa M yepena IMMIIaH3€, MOJENb KUCTH 4YeJIOBEKa U
KHMCTH IIMMITaH3€, MOJIETIN TOPCA IIPEIKOB YEJIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueJoBeKa,
CBSI3aHHBIX C MPSIMOXOKIECHUEM.

IIpakTuyeckas padora «/3yueHue 3K0NOrHYECKUX aJaNTalNI YEeTOBEKay.

Tema 6. OxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHne W pasBuTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymwe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
AKOJIOTHH C APYTUMH HayKaMH.

Metonsl skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTUU: TMPHUPOIHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY’KaIOLIEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBAa CBS3€H 4eJIOBEUeCTBA C MNpuUponoi. POpPMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpanuu

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3mensl skogorun», «MeTonbl dKoJgorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopnas padora «/3yyeHrne METOI0B SKOJIOTUYECKUX UCCIETOBAHUIN.



Tema 7. OpranusmMsl U cpega oOMTAHHUSA

Oxonoruyeckre (akTopbl W 3aKOHOMEpHOCTH uX  JeictBus. Kiaccudukanus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWOoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux aktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJoruueckuii ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUMM M JKUBOTHBIX IO
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTa. @oTonepuoinsm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxknocte kak skosormueckuii akrop. Ilpucnocobnenus pacteHuil K MOAICPKAHUIO
BojHOro OanaHca. Knaccudukanus pacteHuid mo OTHOUIEHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs, TTyOWHHAas
MOJMIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHUE TpPAaBBbI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpOEHUS U 00pa3a KU3HHU.

buotnueckne  ¢daktopel. Buubl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3auMoneHCTBUS  (TONHUYECKUE,
dopuueckue, pabpuueckue). 3HayeHHE OMOTHYECKHUX B3aWMOJEHCTBHUN Ui CYIIECTBOBAaHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTP», « IKOJIOTHUUECKHUE
TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «T€IIIOKPOBHBIE JKUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHbIE», «DU3NOJIIOTUYECKUE aJanTalllKi >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOPMBI pacTeHU», «KHU3HEeHHBIE (POPMBI )KUBOTHBIXY,
«JKocucTeMa UIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«XumnnyectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonos», «KommeHcaansm».

O6opynoBanue: repbapuu pacTeHUW M JKUBOTHBIX, HPHUCIOCOOJEHHBIX K BIHUSHUIO
pPa3IMYHBIX ~ JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PAaCTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapuu M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30yCTONYMBBIX
pacTeHHid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCSIIUMXCS K TUTpoUTaM,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYINN, KOJUIEKIUH IKUBOTHBIX,
OoOWTAIONMX B pa3HbIX cpefax, repOapvu M KOJUIEKIIMM PAcTeHUN U KMBOTHBIX, 00JaAarOIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IHMUHBIX OMOTHYECKUX B3aUMOACHCTBHIX.

JladopaTopnasi padora «BrIsBieHHE MPUCTIOCOOICHNUM OPTaHU3MOB K BIUSTHUIO CBETa».

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONCHUN OpPraHWU3MOB K BIIHUSHHUIO
TEMIIEpaTypbI».

JlaGopaTtopnas padora «AHaToMHYeCKHMEe OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHUY.

Tema 8. Iko/10rusi BUAOB M NOMYJIALHI



DKOJOTUYECKHE XapaKTePUCTHKHU Momyisaiuu. [lomynsanus kak Ouonorudeckas cucreMa.
Ponp HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB M OCOOEHHOCTEH OHOJIOTHMH BUIOB B
(GbopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI OMyIisiiuii. OCHOBHBIC TTOKA3aTEH MOy ISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M I0OJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

OKoJsloruyeckas CTpykTypa nonyaauud. OneHka 4YMCICHHOCTH nomyisuuu. JluHamuka
MOMYJISIUUU U €€ peryisiuua. buoTHueckuii MoTeHIman nomyiassuu. MoaeampoBaHue JUHAMUKHA
nonyiasiuud. Kpusble pocra uyucnenHoctu nonyisuuu. Kpusbele BbDKuMBaHMSA. Perymsus
YUCICHHOCTH TOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJIoru4ecKue cTparerud BunoB (I- u K-ctparerun).

[Tonsatue 00 »HKoMOrMYecKo Hume Buaa. Mecroodutanue. MHOromMepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil mumu. [loteHuumanbHas u
peaan30BaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. BHIIBI M HMX >KM3HEHHBIE CTpATErvH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue MHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToprper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTMYECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyisauun», «Bo3pacTHble mnupamMuabl Homyisiun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpraHuzMamu», «Monens skonornueckord Humu Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTE€HUN K pacCEeIeHUIO».

Tema 9. Jxos10rns co00mECTB. IKOJOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnu). DyHKUMOHANBbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckre ypOBHH.
Tpoduyeckue nenu u ceru. Aduornyeckue 00ku 3xocucTeM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B 3KOCUCTEME.

OcCHOBHBIE TTOKa3aTENIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE THPAMUIBI
qriceln, OMOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKileccuu. [lepBHUHBIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccuu. KimMakcHoe cooOIecTBo.
buopa3noobpasue 1 moIHOTa KPYroBOPOTA BEUIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

IIpupoaHbIE 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl MOpeu U OKEeaHOos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTemMa. ArporeHo3. Paznuums wmexmy
AHTPOTIOTE€HHBIMH U MIPUPOIHBIMU HKOCUCTEMAMHU.

YpboskocucreMbl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoAckoil ¢GayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUI  OpPraHU3MOB B
sKocucTeMax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiouegvlx 6uoos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W BEIIECTB MEXKAY CMEXKHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA M DKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPONIOTEHHBIX BO3ACHCTBUM.



Mexanuzmol  8030elicmeusi  3a2pA3HEHUll  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OpP2AHUZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupt u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJIUCTBEHHOTO JIECay,
«JxocuctemMa XBOHHOro jueca», «OyHKIMOHAJIbHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3Kkocucteme», «llenmm mnuTaHus (macTOWINHASA, JOETPUTHAS)»,
«OKoJIOrHyecKas MUupaMuaa 4ucen», « IKoJIorndeckas nupamuia OnomMaccs», «IKOJIOrHuecKas
nupampaa sHeprum», «OOpazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca Imocie moxapa», «JKocucTeMa o3epay», «ArpoueHos3», «KpyroBopoT BemeCTB U MOTOK
SHEpTuu B arporenosey, «[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKLIUM HACEKOMBIX, 4yydesia NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypooIKOCUCTEMBD».

Jlaboparopnasi padora «/3yuenue pa3HOOOpa3usi MEJIIKMX TTOUYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX .

IKCKypeusi «IKCKypcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIM WM MOWMEHHBIH JIYT, 03€p0, 60I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmennanerapHas 00ojouyka 3eMJM, IZl€ CYIIECTBYET WM CYILIECTBOBaja
*u3Hb. Pa3BuTne npeacrasienuit o ouocdepe B pynax 3. 3tocca. Yuenue B. U. BepHanckoro o
6uocpepe. Obmactu 6uocheps u e€ cocras. JKupoe BemecTBo Onocepsl U ero GyHKINU.

3aKOHOMEPHOCTH cyIecTBoBaHus 6uocgepbl. OcobeHHoCcTH OHochephl Kak I100aabHON
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOreOXMMHYECKHEe UKIBI (YIiiepo/ia, a30Ta). PUTMHUHOCTS siBIIeHU# B 6uocdepe.

3oHanbHOCTH OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU: TyH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKUE JIECA,
BBICOKOTOphsl. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLHala |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B npupojae», «Kpyropopot Boabl B IpUPOJEN,
«OcHoBHbIe OuMOMBI cymny», «Knumarnuyeckue mosca 3emnm», «Tynapay», «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repdapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKITUN YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3HeHHME BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIA M JKMBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPUHLIUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
HapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPUPOAbI. ParroHaabHOE
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TI00aTBHBIX YKOJOTHUECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEPOSITHBIE MTOCIEICTBUS.

Pa3Butne METOJOB MOHMTOpHMHIA pPAa3BUTHS ONACHBIX TEXHOINEHHBIX IIPOLIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmembl, obecneuugarowue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUCmem 1 cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nazemuuix sxocucmem.

JleMoOHCTpan U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppUTOPUN», «MoIeNn yIpaBIIeMOro MUpPay.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOINPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLHIMMU  CHUCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPAOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIMTaHMS U CaMOPa3BUTHUSI, Pa3BUTUs BHYTPEHHEW MO3UMLUH JUYHOCTH, MATPUOTHU3IMA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXXEHUsA, OEpeKHOr0  OTHOMICHMs K  KYJbTYpHOMY  HAClE€IUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMENA JINYHOCTH, CHCTEMOM LEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  oOIlecTBa,
paclIMpeHne KM3HEHHOIO OIBbITa W OIbITA ACSITEIBHOCTH B IIPOILECCE pealn3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1)rpaxxaaHcKkoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOYYaromlerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnn y4yeOHbIX U O3HABaTeNIbHbIX 33/1a4, BBHITTOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSAMH, KyJbTYPHBIMU IIEHHOCTSIMU U COIIMAIbHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
[I03HABATEJIbHBIX W HCCJIEAOBATEIbCKUX 33/1a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPaXKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoanHO#, ropaocTu 3a CBOWM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K NPHPOJHOMY HACIEAWI0 U TaMSATHUKAM MPUPOIBL,
nocTxkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAQJ POCCUUCKMX YYEHBIX B CTAaHOBIIGHHE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIUI0 M NMPUHUMAThL OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHHSTHS IIEHHOCTCH CEeMEWHOH XKM3HU B COOTBETCTBUHU C TPAJAHUIHUSIMU HAPOJIOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHUE IPOSIBIISTH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHUPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro obpasa KU3HU (30pOBOE MUTAHUE,
coOIOZIcHHEe TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPAaBWJ WHIMBUIYAIBHOTO M KOJUICKTHBHOTO OE€30TacHOIO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0I00ueE;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYECKON M COITMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIESITCIIbHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHANBLHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIeit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC TIIaHbI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCel
KH3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOMICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKOW KYyIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX IMOCIEICTBUH /ISl OKPYKAIOIIEH CPeIbI;

OCO3HaHHUE T1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCTOB30BaTh MPUOOpPETaeMbIE MPU U3YYCHUU OMOJIOTUW 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEINPUITUE JCUCTBHM, NMPUHOCIIIUMX BPEA OKpYXKAlOLIeW IMPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HAIpPaBICHHOCTH, YMEHHMS PYKOBOJICTBOBATbCS WMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH Npo0OieM COXpPaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHON LMBHIIM3ALMU: OOECTIeUeHuUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble nMpoOIeMbl pa3BUTHS YeIOBEUECTBA, MMOMCKA MyTel BBIXOJA U3 TI00aNbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIIMOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAHUS JJs aHaiu3a M OOBSCHEHUS SBJICHUN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui pelIeHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
MCCIIEIOBATENBCKYIO AECSITEIEHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYY€HHUIO HOBBIX 3HAHMHM IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS Y4eOHOTo mpeamera «BHOJOTHsS» BKIIOYAIOT:
3HauUMMBbIe IS (pOPMHpPOBAHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXIUCIUTIITNHAPHBIE
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAyYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
ABJIEHUE, TPOIECC, CUCTeMa, HAay4YHBbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeJIOBaHHEe, HAOIIOJIEHNE, W3MEpPEHUE, SKCIIEPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrue (PyHKIHOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHIIUM OOYyYaIOlTUXCS,
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOCHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAIbHbIC YyUeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.



B pesynpTare u3yueHuss OWOIIOTMM HAa YpPOBHE CpeAaHero oOmiero oOpa3oBaHUS Y
obOyyJaromierocss OynyT copMUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC yueOHBIC ICHCTBUS,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE IEHCTBUSA, PpETYIATUBHBIE YHHUBEPCAJIbHBIC
y4eOHbIE ICHCTBUS, COBMECTHAS JEATEIbHOCTD.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTpaXkaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1)0a3o0Bble JJornyecKkue AecTBUSI:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIIJIICHUA (aHaJH/IBa,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKAIMU, OOOOIICHHS), PaCKpPbIBaTh CMBICT OHOJIOTHYECKUX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMH);

OTPENENATh IENU JeATCIbHOCTH, 3aJlaBas IapaMeTpbl W KPHUTEPUH WX JIOCTHKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMHU LICIISIMU

HCITOJIB30BaTh OHOJIOTMYECKUE TOHATHS IS OOBSCHEHUS (DAKTOB W SBJICHUN KUBOK
HpUPOIBI,

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCUYHA B paCCMAaTPpUBACMBbBIX ABJICHUAX, (1)0pMyJII/Ip0BaTI)
BBIBOJIbI 1 3aKJIIOUCHUS;

MMPUMCHATE CXCMHO-MOJCJIIbHBIC CPEACTBA I MPECACTABICHHUA CYHICCTBCHHBIX CBsI3El U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISABJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIHM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMAaTEePHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OLCHUBATb PUCKHU HOCJ'ICI[CTBI/IfI JCATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCJIOBHUSX pEaTbHOTO, BHUPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2)0a30BbIe HCCAeA0BaTEIbCKHE IeliCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TTOMCKY METOJIOB
pellIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

HCIIOJIB30BAaTh Pa3JIWYHBIC BUIAbI ACATCIBHOCTH I10 IMOJYYCHHIO HOBOI'O 3HAHUA, €ro
WHTEPIIPETAINU, TTPEOOPa30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYAIUSX, B TOM YHCIE TpU
CO3JaHun yqe6HBIX " COLNUAJIBHBIX ITPOCKTOB,

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
IHOHATHUAMU U METOJaMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3OBaTENbHON NEATEIHHOCTH U
KN3HCHHBIX CUTYalUAX,

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIIOTE3y €€ pEIICHMs,, HaXOOUThb apryMEHThl I JI0KAa3aTelIbCTBA CBOMX YTBEP)KICHHU,
3aJaBaTh [IapaMeTPhl U KPUTEPUU PELICHIUS,

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pEHICHUS 3aJauyd Pe3yNbTaThl, KPUTHYECKHU
OLICHUBATL UX NOCTOBCPHOCTD, MIPOTHO3UPOBATH UBMCHCHUC B HOBLIX YCJIOBUAX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYHICCTBJIATDH HCHCHaHpaBHCHHBIﬁ IMOUCK TIEpCHOCA CPCACTB U CHOCO6OB ,Z[eflCTBHSI B
poeCCHOHAIBHYIO CPENY;

yMETh TIEpEHOCUTh 3HAHHWA B TIO3HABATEIBHYI0 M  IPAKTHYECKYl0  00JacTu
KU3HEICATCIIbHOCTH;



YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTe;

BBIIBUTAaTh HOBBIC HJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbI U pEUICHHs, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMPH paboTe C OHOIOTHYECKON
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alIMThl WHGpOpMANMU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1)oomenue:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, AKTUBHO y4acTBOBaTh B JHAJIOre
WIN JIUCKYCCUU TI0 CYLIECTBY OOCYXJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXKICHHUS] OTHOCUTEJIbHO BBIMOJHEHMsI Mpe/ylaraeMoi 3aJayd, Y4YWUThIBaTb HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacro3HaBaThb HeBepOalibHblEe CcpencTBa OOUIEHMS, MOHUMAaTh 3HAUY€HHWE COLUAIbHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEIHLHOE OTHOIIEHHE K COOECeIHUKY U B KOPpPEKTHOU (hopme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHAS AeSITeJIbHOCTD:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
pelieHnn OMOJI0rHYecKoi MpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS TPYMIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM J€ATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPIWHUPOBATH
JOEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUMH, paclpedcsiaTh poJid € Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIAOTO YJaCTHHKA KOMaHIbl B OOIIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OIICHUBATH WACH C TMO3WUIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBgi1aieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

1)camoopranuszaums:



UCIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM M HUX pELICHUS B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JNEUCTBUAX M IMOCTYNKAaX IO OTHOIIEHHIO K KMBOH IPUPOJAE, CBOEMY 3/10pPOBBI0 U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHbII YPOBEHbD.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTb, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJICTh HAaBbIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3)npunsiTHe ceds M APYrux:

OpUHUMATD ce0sl, TOHMMas CBOM HEJOCTATKU U IOCTOMHCTBA,;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

NPEJMETHBIE PE3YJIbTATbBI

[TpenmeTHble pe3ysbTaThl OCBOEHUS COJAEp)KaHHMsS ydeOHoro mnpenmera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPMIbHOTO 00yYeHHsST 00yUYaromuXCs
O6uonornu. OHM BKJIIOYAIOT: creuupuUecKue A OHOJIOTMM HaydyHble 3HAHMS, YMEHUS U
CcrocoObl JEeMCTBUII MO OCBOECHHIO, HMHTEPHpPETAalid U NpeoOpa3oBaHUIO 3HAHUM, BUIbI
NeSITeIbHOCTH MO TOJYYEeHUIO HOBBIX 3HAHMN W MX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)Ke B pEaJIbHBIX KU3HEHHBIX CUTyalusx. [IpeaMeTHble pe3yabTaThl MPEICTaBIEHbI 110 rojlaM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MeCTe M POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B MO3HAHHUU 3aKOHOB MPHPOIBI M
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKJIAJ€ POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraollue
OuoNoTHYecKre TEPMHHBI M TOHATUS (KHU3Hb, KJIETKA, OPraHU3M, METaboJn3M, TOMeocTas,
caMOperyJIsIIMsl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTh, POCT U Pa3BUTHUE),
Oounonoruueckne Tteopuu (xierounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIICTJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,



TOMOJIOTUYECKUX PSAJOB B HaclieqCcTBeHHOW wu3MmeHunBoctu H. WM. BaBunoBa), NpUHLHUIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKa,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo’KeHUs, aBTOTPO(GHOr0 U reTepoTpOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAMBUAYAILHOTO Pa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aMMOCBS3H MEXAY OPTaHOMAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaM{ U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
(GYHKIUSAMH, MEXAY 3TanaMd OOMEHa BEUIECTB, dTalaMH KJIETOYHOIO IMKJIAa U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHUE peliaTh OWOJIOTHYECKHE 3a/adM, BBISBIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKMMH NPOLECCAMU M SIBICHUSMM, [elaTh BBIBOABI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OKCIEPUMEHTAIBHBIMUA CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO MPEACTABIAThH
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHUE OLIEHUBATh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMa M CO3/1aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON AeATETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOI0 X0341iCTBA, MUIIEBOM
MPOMBIIIJIEHHOCTH, YIIyOJIsTh IO3HABAaTEIbHBIH HWHTEPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOJDKEHHE OHOJOTHYECKOro oOpa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJeM YelIoBEYeCTBAa, a TAKXKe B PEIICHUH BOIPOCOB
paloHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMHUPOBAHMM LIEHHOCTHOIO OTHOIICHUS K
npupoze, oOIIeCTBY, YEJIOBEKY, O BKIAaJ€ POCCHMCKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUI, KOTOpas BKIIIOYACT ONpPEICNICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAraloumx OWOJIOrMYEeCKUX TEPMUHOB W TMOHSATUN (BUJ,



sKocucTema, Ouocdepa), Ouonorumueckue Teopun (3BoironoHHass Tteopus Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomtonuu), ydenus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bapa), mpasuna (Muaumyma lO. JInbuxa,
IKOJIOTHYECKOM MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTMYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB M JKOCUCTEM (OINHUCAHHE, H3MEpPEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUU B
IpUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHBbIC NPU3HAKU: BUAOB, OMOIrEeOIEHO30B, AKOCHUCTEM U
Ouocdeprl, CTAaOMIM3UPYIOIIETO, MABIKYIIETO W pa3phIBAIOIIET0 €CTECTBEHHOTO0 O0TOOpa,
AJJTOMATPUYECKOT0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOIUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IMPOIECCAMU HBOJIONUH, JBHKYIIUMHU
CHWJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBa POJCTBA OPTaHM3MOB pa3HBIX CHUCTEMAaTUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAaHWs, €IWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M DKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeII0BEUYECTBA;

yMEHHUE pelaTbh OWOJOTHYECKHE 3aJayM, BBIABIATH NPUYMHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, J€laTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPaKTHUeCKHe paboThl, cOOII0aTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, TPOBEPATh HUX OKCIEPHUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCel0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIIEOBATEIHCKON paboTe MO OMOJIOTUM, IKOJIOTHUU U
MeIUIMHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, M MyOJIMYHO MpPEICTaBIATh
MIOJTy9YCHHBIC PE3YJIbTAThl HA YICHUIECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YeloBeKa U
YeJIOBEUECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0AaX MpeIOTBpAIIEeHUS TI00ATBHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIlell mpodeccuoHanbHON AEITEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, IPHPOJIONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHUINEBOW MPOMBIIUICHHOCTH, YIITyOIaTh
MIO3HABATENbHBI WHTEpEC, HAMNpaBICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCCHOHATIBLHOTO U BBICIIET0 00pa30BaHusl.



TemaTnueckoe mianuposanue, 10 kiaace

KoauuyecTBO 4acoB OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

o HaumenoBanue
o/ PA3/eIoB u TeM Beero Kourpoabnbie IIpakTuyeckue
NporpaMmmasl padoTbI padoThbI
1 buonorusa xak 1 becena, narpaBiieHHas Ha (bOpi\/II/IpOBaHI/Ie
HayKa TOTOBHOCTU K KOHCTPYKTUBHOM
YKUBBIE CHCTEMBI U COBMECTHOH ACATENBHOCTH IIPU
2 X H3ydCHHE 2 BBINIOJIHEHUH UCCIIEJOBAaHUM U TIPOEKTOB,
CTPEMJICHHUE K B3aMMOIIOHUMAaHHIO U
3 buonorus knerku 2 0.5 B3auMorniomoltnu; becena, HanpaBieHHas Ha
(hopMUpOBaHHE OTHOIICHHS K OMOJIOTHN
KHMHYCCKs KaK K BaXXHOU COCTaBJISIOLIEH KYJIbTYpbI
4 OpraHu3aIus 10 1 1 . ’
rOpJIOCTh 3a BKJIAJ POCCHICKUX H
KICTKA COBETCKHMX YYEHBIX B Pa3BUTHE MUPOBOI
5 Crpoenue u 8 2 OrosIOrnYecKoil HayKu; Y4eOHbIe 3a/1a4H,
(bynKm KeTkH HamnpaBJIeHHbIE HA (OPMHUPOBAHHUE
OOMeH BelecTB U TOTOBHOCTH OIICHUBATH MOBEJCHUE U
6 MPEBpAILICHUE 9 1 1 MOCTYTIKHU C TIO3ULIMKA HPAaBCTBEHHBIX HOPM
SHEPIHH B KIIETKE Y HOPM 3KOJIOTHYECKOU KYJTbTYPHI;
HacnenctBennas [IpoektHas paboTa, HampaBlieHHas Ha
7 uHpopmarus u 9 1 05 (hopMupoBaHUEe MOHUMAHHS 3HAYUMOCTH
peanu3zauus e€ B ' HPABCTBEHHOTO ACTEKTa ACSATEIbHOCTH
KJIETKE YeJIOBEKa B MEUIIMHE U OMOJIOTHH;
YKU3HEHHBIH [HKT [IpoektHas paboTa, HampaBlieHHAs Ha
8 KIIETKH 6 1 (hopmMupoBaHUEe MTOHUMAHHS POTH
Crpocnue u OuoJoruM B OPMUPOBAHUU ICTETUIECKON
9 - 17 1 15 KYJIBTYpBI JIMTYHOCTH; Y YeOHBIE 3a/1a4H,
OPTAHH3MOB HarpaBlieHHbIE HAa () OPMUPOBAHUE
OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY
10 Pa3zmHoOxeHue 8 1 1.5

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo0.ru/7f41c292

bu6mmoreka [JOK
https://m.edso00.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edso0.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
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pa3BUTHE
OpraHu3MoOB
I'eneruka — Hayka o
HACJIEICTBEHHOCTH

11 2 0.5
U U3MEHYUBOCTU
OpPTaHHU3MOB
3aKOHOMEPHOCTH

12 P 10 1
HACJIEICTBEHHOCTHA
3aKOHOMEPHOCTH

13 P 6 1
W3MEHYUBOCTHA

14 T'eneruka yenoBeka 3 0.5
Cenexuus

15 H 4 1
OpPTaHU3MOB
BuorexHonorus u

16 CHUHTETHYECKAs 4
ouosorus

3JI0pPOBBIO U YCTaHOBKA Ha 37]0POBBII
o0pa3 ku3HM (310pOBOC MMUTAHUE,
coOI0ICHHE TUTUEHUYECKUX MTPaBUII U
HOpM, cOaTaHCHUPOBAHHBINA PEKUM 3aHATUN
U OT[JbIXA, peryisipHas ¢pusndeckas
aKTUBHOCTH); YueOHbIC 3aa4H,
HaIpaBJIEHHbIE HA OCO3HAHUE
MOCIICJICTBUI M HEMIPHUSITHE BPEITHBIX
MPUBBIYEK (YITOTpeOIeHNE aTKOT O,
HapKOTHKOB, KYPEHHE) ¥ HHBIX (hopM
Bpena s (U3M4ecKOoro U ICUXUYECKOro
3I0pOBbsI; YUeOHBIC 3a/1a4H,
HaIpaBJIEHHbIE HA COOIIOICHNE TTPABUII
0€e30IMacHOCTH, B TOM YHCJIE HABBIKU
0€30IMacHOT0 MOBEICHUS B TIPUPOTHOM
cpene; YueOHbIe 3a1a41, HAIIPABICHHbIE
Ha hopMHUPOBaHUE HaBbIKa pedeKcum,
YIPaBJICHHE COOCTBEHHBIM
SMOIMOHAIBHBIM COCTOSIHUEM;
[IpakTrueckue 3aqanus, HalIpaBJICHHBIE HA
AaKTUBHOE Y4acTHe B PEIICHUHU
MPaKTUYECKHUX 33/1a4 (B paMKax CEMbH,
o0pa3oBaTeNnpHON OpraHu3alum,
HACEJICHHOT 0 IIYHKTa, Kpasi)
OMOJOTUYECKON U 9KOJIOTHIECKON
HaIpaBJIEHHOCTH, HHTEPEC K
MPaKTUIECKOMY U3yUYEHHIO TpodeccHii,
CBSI3aHHBIX ¢ Ouosorueil; [IpoekTHbie
3a/laHus HaTpaBlieHHbIC HA PUMEHEHHE
OMOJIOTUYECKHX 3HAHUH TIPU PEIICHUN
3a/1a4 B 00JIACTH OKPYKAIOIIEH CPeIbI;
VYueOHbIC 32124, HAITPABJICHHBIC HA
OCO3HaHHUE IKOJIOTUYECKUX MPOOIEM U
ITyTEH WX PEIICHHS; TOTOBHOCTH K

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edso0.ru/7f41¢c292
bubmuorexa [JOK
https://m.edso0.ru/7f41¢c292

bu6mmoreka [JOK
https://m.edso00.ru/7f41¢c292
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17 PesepBHOE Bpems

OBUIEE KOJIMYECTBO
YACOB I1O0
[NPOTPAMME

102

13

Y4YaCTHIO B IIPAKTUYECKON AEATEIbHOCTU
JKOJIOTUYECKOW HAIIPaBICHHOCTH;
[IpakTuyeckue 3a1aHus, HalIPaBJICHHbIC Ha
OCO3HAHUE COBPEMEHHOMN CUCTEMBI
Hay4HbIX [IPEJCTABICHUNA 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX,
B3aMMOCBS35X YEJIOBEKA C IIPUPOHON U
couuanbHOU cpenou; [Ipaktuueckue
3a/laHus, HaIPaBJICHHbIC HA [IOHUMaHHUE
poJiu OMOJIOrMYECKON HayKU B
(hopMHUpPOBaHUN HAYYHOTO
MHpOBO33peHus; IIpakTuyeckue 3ananus,
HaIIPaBJICHHBIE HA Pa3BUTHE HAYYHON
110003HATENBbHOCTH, HHTEPECA K
OMOJIOTNYECKON HayKe, HaBBIKOB
HCCIIEA0BATENIBCKON IEATEIBHOCTH;
VYuebHble 3a/1a41, HallpaBJIEeHHbIE HA
(dhopMupOBaHHE aJCKBATHOW OI[CHKU
U3MEHSIONINXCSl YCIOBUM; YueOHble
3a/1a4yM, HaIpaBJIeHHbIE HA (OPMUPOBAHKE
HAaBbIKA IPUHATHS PELLICHUS
(MHAMBUyalIbHOE, B TPYIIIE) B
M3MEHSIOIINXCS YCIOBUAX HA OCHOBaHUH
aHayin3a OMoJIornYeckol nH(pOpMaLINK;
VY4yeOHble 3a/1a41, HaNIpaBJIEeHHbIE HA
IJTAaHUPOBaHUE JEWCTBUI B HOBOM
CUTYalluy Ha OCHOBaHWM 3HAHUU
OHMOJOrMYEeCKUX 3aKOHOMEPHOCTEH.




TemaTuueckoe IJIaHUPOBaHHUE, 11 kaace

KoanuyecTBO 4acos OcHoOBHBIE BUABI JeITEILHOCTH DJIeKTPOHHbIE
HaunmenoBanmue
Ne a3/1eJI0B U TeM K I (pposIe)
/i E)[ senon 1 Beero ongpo.m:HLle pﬁalcanecKne 0BpazoBaTEbHbIE
porp padooThbl PadooThbI pecypeb
3apokJeHe U pa3BUTHE becena, HampaBieHHas Ha
1 HBOJIFOLIMOHHBIX 4 (dbopmMHpOBaHKE TOTOBHOCTH K Bu6muoteka [JOK
npeCTaBIeHUI B KOHCTPYKTHBHON COBMECTHOI https://m.edsoo.ru/7f413368
Ouosiorun JIESITCIIBHOCTH TP BBIMOJTHCHUN
2 MuxkposBotoLus u eé 14 1 2 MCCIICIOBAHUH U TIPOCKTOB, bubmmoreka [JOK
pE3yJIbTaThI CTPCMJICHUC K B3aMMOIIOHUMAHUIO U https://m.edsoo0.ru/7f413368
3 MakposBostronus 1 eé 6 1 B3aumonomoy; becena, bu6nmorexa LIOK
pe3yJIbTaThl HanpasleHHas Ha Gopmuposaue https://m.eds00.ru/7f413368
OTHOIICHHSI K OMOJIOTUH KaK K
[Ipoucxoxaenue n N N
BKHOM COCTABJISIIONIEH KYJIbTYPHI, bubmuoreka [IOK
4 pa3BUTHE )KM3HU Ha 15 1 1.5 > ,
ene TOPJOCTh 32 BKJIAJ POCCUHUCKHUX U https://m.edso0.ru/7f413368
COBETCKHUX YUEHBIX B Pa3BUTHE
IIpoucxoxnenne MHUPOBOH OHOJIOTHYECKOi HAyKH; Bu6mmorexa [IOK
> HesIoBeKa — 10 1 1 VueGHbIe 3a1auu, HANPABICHHBIC HA hitps://m.eds00.ru/7f413368
aHTpOIIOreHEs (opMHpPOBaHHE TOTOBHOCTH
Oxonorus — HayKa O OIICHMBATh MOBCACHUE U MTOCTYIIKH C
B3aMMOOTHOIICHUAX NO3UIMHA HPAaBCTBEHHBIX HOPM H
6 OpraHu3MOB U 3 05 HOPM DKOJIOTHYECKOM KYIbTYPBI; bubanoreka IIOK
HaJOPTaHU3MECHHBIX ' HpOCKTHaSI paG()Ta, HalpaBJIEHHAs Ha https://m.edsoo.ru/7f413368
CHUCTEM C OKpY’Karolen (dhopMUpOBaHHE TOHUMAHHUS
cpenoit 3HaYMMOCTH HPAaBCTBEHHOI'O aCIIEKTa
7 Opranusmel 1 cpena 9 1 15 ACATCTLHOCTH YCIIOBCKA B MEIUIINHE bubnanoreka IIOK
obuTaHus ' u Ounonorny; IpoekrHast pabora, https://m.edsoo.ru/7f413368
8 DKOJIOrUS BUJIOB U 9 1 05 HANpaBIICHHAs HA GOPMUPOBAHHE bubmuoreka [JOK
O YIS ' TMOHUMAHHUS POJIH OHOJIOTHH B https://m.edso0.ru/7f413368
MHUPOBAHHUH ICTCTHUECKOM
DKOJIOTHS COOOIIECTB. (opmmposa SCTCTHHECKO bubnuotexa [JOK
9 12 0.5 KyJIbTYpbI IUYHOCTH; Y 4eOHbIE

DJKOJIOTUYECKHUE

https://m.edsoo.ru/7f413368
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CHCTCMBI

10

11

buocdepa — rmobanbHas
HKOCUCTEMA

UYenosek U OKpyxkaromas
cpena

3aJla4uM, HAIIpaBJICHHBIEC HA
(dhopMUPOBaHNE OTBETCTBEHHOTO
OTHOIICHHUSI K CBOEMY 3/10POBBIO U
YCTaHOBKA Ha 3JIOPOBBIA 00pa3 ®KU3HU
(3mopoBOE MUTaHUE, COOTIOICHNE
TUTUEHUYECKUX TIPABUII U HOPM,
cOaTaHCHPOBAHHBIN PEXKUM 3aHATUN
U OTJbIXA, pETyIsipHast u3ruecKas
aKTUBHOCTD); YUeOHBIC 3a/1a4H,
HaIpaBJICHHBIC HA OCO3HAHUE
MOCIIEACTBUM U HEMPUSTHE BPEIHBIX
IpUBBIYEK (YIOTpEOIEHUE alIKOT0JIs,
HApKOTHUKOB, KYpEeHUE) U UHBIX (hopM
Bpeaa it GU3NIEeCKoro u
MICUXUYECKOTO 37I0POBbs; YUueOHbIE
3aJla4M, HAIPaBJICHHBIC HA
coOroieHre MpaBuil 0€30MacHOCTH, B
TOM YHCJIC HaBBIKU OE30ITaCHOTO
MOBE/ICHUS B IPUPOIHOM Cpefie;
YueOHbIe 3a/1auu, HANIpaBJICHHBIC HA
dbopMupoBaHUEe HaBbIKa pedIeKcuH,
yIpaBiIeHUE COOCTBEHHBIM
HMOIIMOHANBHBIM COCTOSIHHEM;
[IpakTrueckue 3amanus,
HAIpaBlIEHHBIC HA AKTUBHOE Y4aCTUE
B PCIICHUU MPAKTHYECKUX 3a/1a4 (B
pamKax ceMbH, 00pa3zoBaTeNbHOM
OpTaHW3aIuH, HACEIICHHOTO TTyHKTA,
Kpasi) OMOJIOTUUYECKON U
9KOJIOTUYECKON HaAIIPaBJIEHHOCTH,
WHTEPEC K MPAKTUIECKOMY U3YUCHHIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEHH;
[TpoekTHbIE 3a1aHUST HATIPABJICHHBIE
Ha TIPUMEHEHUE OMOJIOTHYECKUX

bu6nmoreka [IOK
https://m.edso0.ru/7f413368

bubmmoteka IIOK
https://m.edso0.ru/7f413368
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3HAHUU MIPU PEIICHUH 33724 B
00JacTH OKpYXKaroIe Cpe/ibl;
YueOHble 3a/1a4M, HAIIPABJICHHBIEC HA
0CO3HAHHE YKOJIOTHIECKUX MPOOIeM
U IyTel UX pelleHus; TOTOBHOCTH K
YYaCTHIO B IPAKTHYECKOU
JESTEIIbBHOCTH 9KOJIOTMUECKON
HanpasieHHocTH; [IpakTudeckue
3aJlaHusl, HAlpaBJICHHbIC HA
OCO3HAHUE COBPEMEHHOMN CUCTEMBbI
HAyYHBIX TpeCTaBICHUN 00
OCHOBHBIX OMOJIOTUYECKHIX
3aKOHOMEPHOCTSIX, B3aMMOCBSI35IX
YeJI0oBeKa C MPUPOJIHON U COLMAIIBHOMN
cpenoii; [IpakTuueckue 3aganus,
HaIpaBJICHHBIC HA TIOHUMAHUE POJIU
OMOJIOTMYeCKON HAYKU B
(hOpMUPOBAHUN HAYIHOTO
MupoBo33penus; [Ipaktudeckue
3aJlaHusl, HAPABJICHHBIC HA PAa3BUTHE
HAy4YHOM JTH0003HATETFHOCTH,
WHTEpeca K OMOJIOTHIeCKOH HayKe,
HABBIKOB HCCIIEI0BATENbCKOM
JIeATEeIIbHOCTH; Y ueOHbIE 3aJaUH,
HampaBlieHHbIE HA (OPMUPOBAHKE
aJICKBATHOW OIICHKH M3MCHSIOIIIXCS
ycIoBuit; YueOHbIe 3a1a4u,
HaIpaBJIeHHbIC HA (POPMUPOBAHUE
HABbIKA PUHATHUS PEIICHUS
(MHIMBUYyaTbHOE, B TPYIIIE) B
M3MEHSIOIINXCS YCIOBUSAX HA
OCHOBaHWH aHAJIN3a OMOJIOTUIECKON
uH(popmanuu; Y4ueOHbIC 3aauH,
HaIpaBJICHHBIC HA TUIAHUPOBAHUE




JICUCTBUIA B HOBOM CUTyallUHl Ha
OCHOBAHMH 3HAHUI OMOJIOTHMYECKUX
3aKOHOMEPHOCTEH.
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