120. ®epepanbHasa paboyasa nporpamma no yuyeb6Homy npegmety "buonormnsa”
(yrnybneHHbIN ypOBeHb).

120.1. @enepanbHas pabodas mnporpaMma 1o yueOHomy mnpeamery "buomorus”
(yrnyOneHHBI ypoBeHb) (mpenMeTHas oOmacth "EcTecTBeHHO-HayuHbIE NpeaMeThl') (manee
COOTBETCTBEHHO - IpOrpaMMa IO OWOJIOTHH, OMOJOTHS) BKJIIOYAET MOSCHUTEIBHYIO 3aIlUCKY,
coziep)kaHue 00ydYeHHsI, TUTAHUPYEMbIC PE3YIbTaThl OCBOSHHSI TPOTPAMMBI 110 OUOJIOTHH.

120.2. TlosicHuTenbHAs 3aMMCcKa OTpa)kaeT OOIIME LEeNHW M 3a/auyd WU3ydyeHHs OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX HPEANOCHUIOK K €€ HM3YyYCHHIO OOyJarolIMMUCS, MECTO B
CTPYKTYpe Yy4eOHOro IuUlaHa, a TakKXKe IOJAXOAbl K OTOOpYy COIEp)KaHWs, K OIPEAEICHUIO
IUTAHUPYEMBIX PE3YIbTATOB U K CTPYKTYpPE TEMATHYECKOTO TUIAHUPOBAHUS.

120.3. Conepxanue OOyYeHHUS pPACKPBIBAET COJACPIKATENbHBIC JIMHUU, KOTOPBIC
NpeJIaraloTcsl Il 00sI3aTeIbHOTO M3YUYCHHSI B KaXKJIOM KJIACCE Ha YPOBHE CPEIHEro OO0IIero
00pazoBaHusl.

120.4. Tlnanupyembie pe3y/ibTarbl OCBOCHUS NPOTPaMMbI IO OHOJIOTHU BKJIFOYAIOT
JUYHOCTHBIC, METaIlpPEeIMETHBIC pPe3yJbTaThl 32 BECh IMEpHOa OOydeHHS Ha ypPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, a TAKXKE MPEIMETHBIC JTOCTH)KEHHUS OOYy4aroIIerocsi 3a KaxIblid TOJ
00yueHus.

120.5. NosscHUTeNnbLHasA 3anuckKa.

120.5.1. IIporpamma o OMOJIOrMM HA YPOBHE CPEAHEro o01ero oopazoBaHus pa3padboTaHa
Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit
Oenepanun’, PI'OC COO, Konuenuuu npenogaBaHus yuebHoro mnpeamera "buonorusa" u
OCHOBHBIX IOJIOKEHUH (esiepanbHOi pabouelt mporpaMMbl BOCIIUTAHUS.

120.5.2. buonorus yriyOneHHoro ypoBHs uzydeHus (10 - 11 kimaccel) sSBIseTCS OIHUM U3
KOMIIOHEHTOB  mpeameTHoW  oOmactu  "EcrectBeHHo-Hayunblie mpenmersl”.  CormnmacHo
nojoxeHusiM ®I'OC COO npoduiibHble yueOHble NpenMeThl, M3ydaeMble Ha YIIIyOJIeHHOM
YpOBHE, SIBISIIOTCA crocoooM nuddepeHnuanuyn oOydyeHHus Ha YPOBHE CpPETHEro OOIIero
0o0pa3oBaHMs M MPU3BAaHBl 00ECIEUUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIMM, CPEAHUM
001muM, cpeqHUM MpodeCCUOHATBFHBIM U BBICIIUM OOpa3zoBaHuEM. B TO ke BpeMsi KakIblid U3
TUX Y4eOHBIX TMPEIMETOB JOJDKEH ObITh OPUEHTHUPOBAaH Ha IPHOPUTETHOE pELIeHHe
o0pa3oBarebHbIX, BOCIIUTATENIbHBIX U Pa3BUBAIOIIMX 3ajad, CBSI3aHHBIX C IpodopreHTanuen
OOy4arolMXCsl W CTUMYJIUPOBAaHMEM MHTEpeca K KOHKPETHOM 00JacTH HaydyHOTO 3HaHMA,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHON, YKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM MIJTH BOCHHBIM JIEJIOM.

120.5.3. TIporpamma 1o OHMOJIOTMHM [aeT MpPEJICTaBICHHE O LT M 3aJadaxX H3y4eHHs
yaeOHoro mpeamera "buonorua" Ha yriyONeHHOM YpOBHE, OMpenersieT 00s3aTebHOe
(MHBapHaHTHOE) MPEIMETHOE COJAEp)KaHUe, €ro CTPYKTypUpOBaHHME IO pasesaM U TeMaw,
pacrpezeneHue o Kiaccam, peKOMEHAYeT MOCIeA0BaTeIbHOCTh U3yUeHUsl yueOHOro Marepuana
C Y4YeTOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€i, JOTMKM Y4yeOHOro mporecca,
BO3pAacTHBIX OCOOEHHOCTeN oOydaromuxcs. B mporpamme mo 6uonoruu peann3oBaH MPUHIUI
IPEEMCTBEHHOCTH C M3y4e€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOmIero oOpa3oBaHMA,
Omaromapst 4eMy MpPOCMAarpuBaeTCs  HANpaBICHHOCTh Ha  MOCJENyIollee  pa3BUTHE
OMOJIOTMYECKUX 3HaHUM, OPHEHTHUPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJIOTMUECKOTO MBIIIJICHHS, MPEICTaBIeHU O 340pOBOM 00pa3e >KHU3HM, Ha
BOCIIUTaHHE OEpPEKHOTO OTHOIIEHUS K OKPYXKAroIIel NpupogHOW cpeae. B mporpamme mo
OMOJIOTMH TaKXe IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenMera "buomorus" B peanuszanuu
tpeboBanuit ®I'OC COO K MmIaHUPYEeMbIM JHUYHOCTHBIM, METANpPEAMETHBIM M IPEIMETHBIM
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pesynprataM oOydyeHuss U B (OPMHUPOBAHMH OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABAaTEIbHOM
JEATETLHOCTH OOYyJaIoIMXCsl 10 OCBOCHUIO COACPIKAHUS OHOJIIOTMYECKOro 00pa3oBaHMsI Ha
YPOBHE CpEIHET0 001Iero o0pa3oBaHusl.

120.5.4. TIporpaMmMa 1o OMOJIOTMH SIBJIICTCS OPUEHTHPOM [IJISi COCTaBIICHHSI aBTOPCKUX
pabounx mporpamMm. ABTOpaMH pa0dOYHMX MPOrpaMM MOXKET OBITh MPEUIOKEH CBOM TMOAXOH K
CTPYKTYPUPOBAaHUIO M IOCIIEAOBAaTEIbHOCTH H3y4eHHs Yy4eOHOro marepuaia, CBOE BHUICHHE
Croco0o0B (OPMUPOBaHUS Y OOYYAIOIIUXCS MPEIMETHBIX 3HAaHUN W YMEHUH, a TakKe METOJIOB
BOCITUTAHMS M Pa3BUTHUSA CPEeICTBaMH yueOHoro npeameta "buomorus".

120.5.5. buonorust Ha ypoBHE CPEAHETO OOIIEro 00pa30BaHUs 3aBepIIACT OMOIOTUIECKOE
o0pa3oBaHKE B LIKOJIE U OPUEHTHPOBAH HA paclIUpeHHe U yIIyOJeHHe 3HaHUN 00yJaroImuxcs o
KUBOW TPHUPOJE, OCHOBAX MOJICKYISPHOW M KIIETOYHOM OHOIOTHH, SMOPHOJIOTUU U OHOJIOTHH
Pa3BUTHSL, TEHETUKH, CEJIEKLIUHU, OMOTEXHOIOTUH, SBOJIIOLUOHHOIO YYEHHUS U SKOJIOTHH.

120.5.6. W3zyuenue yueOHoro mnpeamera '"buonorus" Ha yrIyOJIEHHOM YpOBHE
OPHEHTHPOBAHO Ha TOATOTOBKY OOYYalOUIMXCs K MOCIEAYIOMEMY MOJYyYSHUI0 OMOIOrHYECKOTO
00pa3oBaHUs B By3aX M OPraHU3alUsAX CPEAHEro MpodeccuoHabHOro oOopa3oBanusi. OCHOBY ero
COZIEp)KaHUSI COCTaBIIET CHUCTEMa OWOJOTMYECKMX 3HAHHWW, IOJIYYEHHBIX IPH HW3YYCHHH
OOYJalOIMMHCS COOTBETCTBYIOIIMX CHCTEMATHYECKHUX pa3leioB OWOJIOTMM Ha ypPOBHE
OCHOBHOTO oOmiero obpasoBanus, B 10 - 11 kmaccax 3TW 3HaHMA MOJY4YalOT pa3BuTHE. Tak,
pacIIMpeHsl U YITyOJIeHBI OMOJIOTHICCKUE 3HAHUS O PACTCHUSX, )KUBOTHBIX, TPUOAX, OAKTEPHUSIX,
OpraHu3Me 4eJoBeKa, OOIMX 3aKOHOMEPHOCTSX OJKHM3HH, JIOTIOJHHUTEIHHO  BKIIIOYCHBI
OHMOJIOTHYECKHE CBCACHHUA IPUKIAJHOIO W IMOMCKOBOI'O XapakTepa, KOTOPBLIC MOXKHO
UCIIONB30BaTh KaK OPHEHTHPHI Ul IOCIEAyIomero BeiOopa mpodeccun. Bo3mokHa Tarke
HHTCrpanusa OMOJIOTMYECKUX 3HAHUH ¢ COOTBCTCTBYIOIIUMH  3HAHHAMH, MOJTYUCHHBIMU
00y4aroUMMHCs IPU U3y4eHUH (PU3UKU, XUMHH, Teorpaduu 1 MaTeMaTHKH.

120.5.7. CrtpykTypa mnporpaMmbl MO OHOJOTHU OTpa)KaeT CHUCTEMHO-YPOBHEBBIA U
HBOJIIOLMOHHBIA MOAXOMbI K H3y4eHHIO Ouonoruu. COrlacHO WM, H3y4aroTcsi CBOICTBa M
3aKOHOMEPHOCTH, XapaKTePHBIE ISl KUBBIX CHCTEM PA3HOTO YPOBHS OpTraHU3aIlMH, YBOIIOIUN
OpPraHMYECKOro MUpa Ha 3emiie, COXpaHEeHHs OMOJOTHYeCcKOro pazHooOpa3us miaHeTsl. Tak, B 10
KJIACCE M3y4YaroTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOUHOM OMOJIOTHH, SMOPUOJIOTHH M OMOJIOTHUN
pa3BUTHS, TEHETUKH M  CEJIeKIMH, OWOTEeXHOJOTMHM U  CHHTETHYECKOM  Ouonoruu,
AKTYIM3UPYIOTCSl 3HAHUSI OOYy4arolmuxcsi Mo OOTaHWKE, 300JI0THH, aHATOMHUH, (U3HOJIOTHUH
yenoBeka. B 11 knacce u3ydaroTcsi 3BOJIOLMOHHOE YYEHHE, OCHOBBI JKOJIOTUHM U YYEHHE O
ouocdepe.

120.5.8. buonorus mnpusBaH o00eCHEUUTh OCBOCHHE OOYJArOIUMHCS OUOJOTHYECKUX
TEOPH U 3aKOHOB, HJICH, TPUHITUIIOB U TIPABHIIL, JISXKAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-
HayyHOUW KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOrOoOOpa3sHMM U OCOOCHHOCTSX KJIETKH,
OpraHusMa, TOIYISAINN, OWOIEHO03a, YKOCHUCTEMBI, O BBIAAIOIIUXCS HAYYHBIX TOCTHIKCHUSX,
COBPEMEHHBIX MCCIIeIOBAHUAX B OMOJIOTUH, IPUKJIAIHBIX aCHIEKTax OMOJIOrMYecKUuX 3HaHuH. J{ns
pPa3BUTHS W TOJICPKaHUS HMHTepeca oOyJaromuxcs K OHOJIOTHH HapsAy CO 3HAYATEIbHBIM
00bEMOM TEOPETHUECKOT0 MaTepHala B COEep>KaHUH MPOrpaMMBbl IO OMOJOTHH MPETyCMOTPEHO
3HAaKOMCTBO C MCTOPHEH CTAHOBJICHHUS W PAa3BUTHUS TOW MM MHON 00JAcTH OMOJIOTHH, BKJIAJIOM
OTEUECTBEHHBIX M 3apyOeXHBIX YYEHBIX B pEIIEHHE BaXHEUIIMX OUOJOTMYECKUX U
HKOJIOTMYECKHUX MPOoOIIeM.

120.5.9. Llens um3yyenus ydeOHoro mnpeamera "buomorus" Ha yrmyOleHHOM YpOBHE -
OBJaJeHNE OOYYAIOIIUMHCS 3HAHUAMHU O CTPYKTYpPHO-(YHKIMOHAIBHOW OpPTaHM3alUH >KHUBBIX
CHCTEM pa3HOro paHra M NMpuoOpeTeHHe YMEHH HCIIONb30BaTh 3TH 3HAHUS B (OPMHPOBAHUU
WHTEpEca K OMpeaeieHHOW 0071acTu mpodeCCHOHAIBHON NIESITENbHOCTH, CBS3aHHOM C
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Ouosiorueil, wnM K BBIOOPY Y4eOHOTO 3aBEACHUS JUISL MPOAOJDKEHUS OHOJOTHYECKOro
o0OpazoBaHws.

120.5.10. [Joctmxenue 1eny uzydeHus yaeoHoro npeamera "buonorus" Ha yriryOJIeHHOM
YPOBHE 00ECIICYMBACTCS PEIICHUEM CIISIYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIUMHUCS CHCTEMbl OHOJOTMYECKUX 3HAHUW: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIICMIMIX, THIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBuiax,
COCTABIIIOIINX COBPEMEHHYIO ©CTECTBCHHO-HAyYHYI) KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3iu U O0COOCHHOCTSX OMOJOTMYECKUX CUCTeM (KJIETKa, OPraHM3M, OIS, BH/I,
OmoreorieHo3, Omocdepa); 0 BBINAIOIMUXCA OTKPBITUSX W COBPEMEHHBIX HCCICIOBAHUSAX B
OHOJIOT Y,

O3HAKOMJICHHE  OOydYalolIMXCsl €  METOJAaMH  TO3HAaHHWS  JKUBOM  TPUPOJIBL:
UCCIIE0BATEIb,CKUMH METOIaMH OMOJIOTHYECKHX HayK (MOJICKYJISPHOHW M KJIETOYHOM OMOJIOTHH,
3M6pI/IOJIOFI/II/I 1 OMOJIOTUH Pa3sBUTHA, TCHCTUKU U CCIICKIINUU, OHMOTEXHOJOTMU U CUHTETHYECKOU
OWoNOrMM,  TAaJCOHTOJOTUH, OSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  IPOBEACHHS
OMOJIOrMYEeCKUX HCCIeoBaHUl B Jjaboparopum U B npupoae (HaOmroaeHUe, H3MEpPEHUE,
9KCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIQZICHHE OOYYaIOLIMMUCS YMEHUSMU: CaMOCTOSATEIbHO HAXOIUTh, AHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOIOTHYECKYIO HH(OPMALINIO; NOIb30BATHCS OMOIOINYECKOM TepMUHOIOTHEH U
CUMBOJIMKOM;  YCTaHaBJIMBaTh CBS3b MEXIY pa3BUTHUEM OHOJOTMM U  COLMAJIbHO-
SKOHOMUYECKMMH M 3KOJOIMUECKMMH IpOoOJeMaMU 4eJIO0BEYeCTBAa; OLEHHMBATH IOCIIEACTBUSA
CBOEH JIeATENbHOCTM IO OTHOIIEHHMIO K OKpYXKAIOUIeH INpUpOAHON cpene, COOCTBEHHOMY
37I0POBBIO U 37I0POBBIO OKPYKAIOIIKX JIt0fIel; 000CHOBBIBATh U COOJIIOAATH MEPBI IPOPHIAKTUKI
MH(EKIMOHHBIX 3a00J€BaHM, MpaBUJia MOBEIEHUS B MpPHUpOJE M obecrieueHus: 0e30MacHOCTH
COOCTBEHHOW KHM3HEJEATEIbHOCTH B UPE3BBIYAWHBIX CUTYAI[USIX MPUPOAHOTO M TEXHOT'€HHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HaydHbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYaIOIUXCS MHTEJUICKTYallbHBIX M TBOPUYECKUX CIOCOOHOCTEH B MpoIecce
3HAKOMCTBA C BBIJAKOIIIUMUCS OTKpBITI/ISIMI/I nu COBpeMeHHI)IMI/I HUCCICOIOBAHUAMU B 6I/IOJ'IOFI/II/I,
pemaeMbMi €10 MpoOieMaMu, METOAOJOTHEeH OMOIOTHYECKOrO HCCIEIOBaHUs, MPOBEACHUS
BKCHGI)I/IMGHT&]'H)HI)IX I/ICCJIGI[OBaHPIi/Jl, pemeHI/m 6I/IOHOFI/I‘ICCKI/IX 3a1aa4, MOI[GJ'[I/IPOB&HI/I?[
OHOJI0THYeCcKNX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHE Yy OOYYaIOIIUXCS [IEHHOCTHOTO OTHOIIEHHUsS K JKUBOW MPHUPONE B IEJIOM U K
OTIENBHBIM €€ OO0beKTaM U SIBICHUSAM; (OPMHUpPOBAHHE OSKOJIOTUYECKOH, TEHETUYECKOH
TPAaMOTHOCTH, OOIIEH KyAbTYpPHI TOBEICHHS B TPHUPOJAE;, WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

HpI/IO6peTeHI/Ie O6y"IaIOI]_[I/IMI/IC${ KOMIIECTCHTHOCTH B pallMOHAJIBHOM ITPHUPOJO0IIOJIB30BaAHUN
(coOmrofieHne TpaBUJ TOBEIEHUS B TPUPOZAE, OXPaHbl BHJOB, SKOCUCTEM, OHOCOEpSHI),
COXPAaHEHUU COOCTBEHHOIO 3/I0POBbSI M 3/I0POBbS OKPYKAIOIIUX JItoAeH (COONMIoIeHus: Mep
npopmIakTUK ~ 3a0ojeBaHui, oOecredeHne  OE30MaCHOCTH  JKM3HEHCSATEIbHOCTH B
Ype3BBIYaHBIX CUTYAlUSAX MPUPOIHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIOJIb30BAHHS
OMOJIOTMYEeCKUX 3HAHUN ¥ YMEHUH B TOBCETHEBHOM JKU3HU;

CO3JJaHME YCJIOBUH JJs OCO3HAHHOTO BbIOOpa OOy4YarOUIMMHUCA WHAWBUAYAJIbHOU
00pa30oBaTeNbHON  TPAeKTOpUH, CIOCOOCTBYIOLIEH MOCIEAyIoMmEMYy MpodhecCHOHATBHOMY
CaMOOIIPEICIEHUIO, B COOTBETCTBUU C MHJIUBUAYAJIbHBIMH HHTEpECaMH M IOTPEOHOCTIMHU
peruoxa.
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120.5.11. OOmee 4YHCIO YacOB, PEKOMEHJOBAaHHBIX JJISi M3y4eHUS OHOJOTMHM Ha
yrryosieHHOM ypoBHe, - 204 gaca: B 10 kiacce - 102 gaca (3 gaca B Heneno), B 11 kmacce - 102
yaca (3 yaca B HE/ICIIIO).

120.5.12. OTtbop opraHu3anMoOHHBIX (OPM, METOAOB M CPEICTB OOy4YeHHUs OWUOIOTHH
OCYILECTBIIACTCS C YYETOM CIEUU(UKU €r0 COICpKAHWUS M HAIpPABICHHOCTH Ha MPOAOIDKEHUE
Ouosiornyeckoro o0Opa3oBaHHs B OPraHU3AIUSAX CPEIHEro Npo(ecCHOHATBHOTO W BBICIICTO
00pa3oBaHusl.

120.5.13. O0Gs3aTenbHBIM yCIOBUEM NPH OOyYCHHH OHOJIOTMH Ha YIITyOJICHHOM YpPOBHE
SIBIISIETCSI TIPOBEACHHUE JTAOOPATOPHBIX W MPAKTHUECKUX PaboT. Takxke ydacthe 0OydaromIuxcs B
BBIIIOJIHEHHH  TPOCKTHBIX W Y4eOHO-HCCICIOBATEIBCKUX  pabOT, TEMaTHKa KOTOPBIX
OTIPE/ICIISICTCS yYUTENIEM Ha OCHOBE HMMEIOMIMXCS MAaTepPHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBHIA.

120.6. CopnepxxaHue oby4yeHus B 10 knacce.
102 4, u3 HUX 1 4 - pe3epBHOE BpeMms.

ConepxaHue NpPOrpaMMBbl,  BBIJEJIIEHHOE KYypCHBOM, HE BXOAMT B  IPOBEPKY
rocyaapcTBeHHoU urorooit arrectanuu (I'MA).

120.6.1. Tema 1. buonorus kak Hayka.

CoBpemeHHass OHONOTMsS - KOMIUIEKCHas Hayka. Kparkas ucropus pa3BuTus OHUOJIOTHU.
buonornueckue Hayku W u3ydaeMble UMH npoOnembl. DyHIaMeHTalbHblE, NPUKIAJHBIE U
MOMCKOBbIE HayYHbIE HCCIIE0BAHUS B OMOIOTHH.

3nayenune Ouonornd B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. Ilpodeccun, cBs3anHbie ¢ Ouonorueld. 3HaueHHe OWOJOTHM B MPAKTHUECKON
JESTENIbHOCTH YeIOBeKa: MEIUIIMHE, CETbCKOM XO3SHCTBE, MPOMBIIIIEHHOCTH, OXPaHE MPUPO/IBIL.

JleMoHCTpauu:

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. Japsun, Y. Iapseii, I.
Mennens, B.U. Bepuanckuii, W.I1. Ilasnos, .M. Meunukos, H.W. Basunos, H.B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuxk, JI.K. benses.

Tabmuupr u cxemsl: "CBs3b Ouonoruu ¢ Apyrumu Haykamu', "Cuctema OHMOIIOTMYECKHUX

Hayk'.
120.6.2. Tema 2. J)KuBble cHCTEMBI U UX U3yUEHUE.

’KuBbie cHCTEMBI Kak npeaMET U3YUYCHUA ouonorun. CBOMCTBA KUBBIX CHCTEM: CANHCTBO
XUMHYCCKOTO CocCTaBa, JAUCKPETHOCTL W INEJIOCTHOCTb, CJIOXHOCTH H YHOPAAOUYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMoopranusanusi, CaMOBOCIIPOU3BCACHUC, pasapaKuMocCThb,
HN3MCHUYNUBOCTH, pOCT U Pa3BHUTHCE.

VYpoBHU OpraHM3alMd JKUBBIX CHCTEM: MOJICKYISPHBIA, KJICTOYHBIM, TKaHEBbIH,
OpraHU3MEHHBIH, MONYJSALIMOHHO-BUIOBOH, 3KOCHUCTEMHBIH (6roreoneHOTUYECKHN),
ouocdepnsriii. [Iporecchl, mpoucxoasimue B KUBbIX cucTeMax. OCHOBHbBIE TMPU3HAKU KHBOTO.
Kusznp kak gopma cymecTBoBaHus Matepuu. Hayku, u3ydaromme >KMBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUu.
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N3ydenue xuBbIX cucteM. Metonbl Owonormueckoil Hayku. HaOmromeHue, m3MepeHwue,
JKCIIEPUMEHT, CHCTEeMaru3anus, wmertaaHanu3. IloHsTme o0 3aBUCHMONM W  HE3aBUCHMOU
nepemeHHo. IlmanupoBanue skcnepumenta. IlocranoBka m mnposepka runores. Hymesas
runore3a. [TonsiTue BEIOOPKHU U ee T0CTOBEpHOCTh. Pazbpoc B Ouonornyeckux naHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX PE3YJAbTaTOB. [IpUUMHBI UCKAKEHUS PE3YJIBTATOB ASKCIEPUMEHTA.
[loHsiTHE CTAaTUCTUYECKOTO TECTA.

Tabnuiet u cxemsl: "OcHOBHBIEC npu3HaKu *Ku3HU", "buonornueckue cuctemsr", "CBoiicTBa
’)kuBoil Marepuu", "YpoBHM opraHuzanuu XKuBoM mpupoasl”, "CTpoeHue >KMBOTHOM KIIETKH',
"Tkanu >kuBOTHBIX", "CuctemMbl opraHoB 4esoBedeckoro opranuszma", "buoreorenos",
"Bruocdepa", "MeToapl U3y4eHHS KUBOW MPUPOJIBI".

O6opynoBanue: 1ab0paropHOe 00OPYIOBaHKE ISl TIPOBEACHUS HAOMIONCHUN, U3MEPEHUN,
9KCIIEPUMEHTOB.

[IpakTnueckass pabGora "Vcronb3oBaHuE pa3IMYHBIX METOAOB MPU HM3YYEHHHM HKHUBBIX
cucrtem".

120.6.3. Tema 3. buonorus KieTKH.

Knerka - cTpykTypHO-(pyHKIMOHAIbHAS €JUHULA >KUBOrO. MCTOPHSI OTKPBITUS KIIETKH.
Paboter P. T'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHHSI COBPEMEHHOH KJIIETOUHOM TEOPHUHU.

Metoasl MOJIEKYISIPHOH W KJIETOYHOW OHMOJIOTMH: MHKPOCKOIHUS, Xpomarorpadus,
anekTpodope3, METOA  MEYeHbIX aroMoB, AuddepeHLmanbHOe  LEHTPUPYTHPOBAHHE,
KYJIBTUBHPOBAHHE KJIETOK. DJIEKTPOHHAsE MUKPOCKOIIHS.

JleMoHCTpauuu:
[Toprpersr: P. I'yk, A. Jlesenryk, T. llIBann, M. lneiinen, P. Bupxos, K.M. bap.

Tabmuupr 1 cxembl: "CBeToBoil Mukpockomn", "DnekTpoHHBIH Mukpockomn", "HMcropus
Pa3BUTHSI METOJJOB MUKPOCKOTIUHU".

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpONpenaparbl pacTUTENbHBIX, >KUBOTHBIX MU
OaKTepuaIbHBIX KIETOK.

[IpakTuueckass pabora "M3yueHue MeTOMOB KIETOYHOW Owonoruu (Xpomarorpadus,
anekTpodopes, muddepennnansroe nenTpudyruposanue, [LP)".

120.6.4. Tema 4. Xumuueckasi OpraHu3anus KJIECTKH.

XUMUYECKUN COCTAB KIETKU. Makpo-, MUKpPO- W YJIBTPAMHKPOAJIEMEHTHI. Boma u ee posb
KaK pacTBOPUTENS, pPEarcHTa, y4acTUe B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYISLNH.
MI/IHepaHBHBIe BEIIECTBA KJICTKH, UX OuosIornyeckas POJIb. Ponps xaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannyeckue BeliecTBa KieTkU. buonornueckue nomumepsl. beaku. AMHUHOKUCTOTHBIN
cocraB OenkoB. CTpyKTypbl OeiakoBOM Moiekynbl. IlepBuuHas cTpykTypa Oenka, HMenTHIHAs
CBs3b. BropmuHnas, TpeTHuHas, YeTBepTHUYHAs CTPYKTyphl. [leHarypaums. CBoicTBa O€JIKOB.
Knaccudukanus 6enko. buonornueckue GyHKIUN OSIIKOB.

VYriieBoasl. MoHOCaxapuIbl, JUCaxapuabl, OJIUTOcaxapuasl U noiaucaxapuasl. OOmuil mian
CTpOeHUS U PU3NKO-XMMHUYECKHE CBOMCTBA YIIeBoA0B. bruonornueckre GyHKIIMH YIIIEBOAOB.
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Jlumuasl.  T'mppodunbHo-ruapodoOHble  cBoiictBa.  Knaccudukamuss — JMOUAOB.
Tpurnunepuapl, hochonumnuapl, BOCKH, CTepouasl. buonorndyeckne Gpynkmuu aunuaos. OOmme
CBOWCTBA OHMOJOTMYECKHMX MEMOpaH - TEKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHHUIO,
HOJTYIPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. IHK u PHK. Crtpoenue HykienHoBbIX KuciaoT. Hykneorumsl.
[Tpunnun komruiementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK - aBoitHas cnupainsb.
Mecronaxoxaenue u ouonornueckue Gpyaxmun JJHK. Buast PHK. ®@ynknun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moisiekyiae AT®D. buonorundeckue
¢ynknun AT®. BoccTaHOBIEHHBIE NMEPEHOCYMKH, UX (QYHKIUH B KieTke. CeKBEHHpPOBAHUE
JIHK.

CrpykTypHass Ouosorusi: OMOXMMHUYECKHE U OMO(PHU3UYECKHE HCCIENIOBAaHHUS COCTaBa U
HPOCTPAHCTBEHHOH CTPYKTYpPBI OMOMOJIEKYIL.

JleMoHCTpauu:

[Toptpertsr: JI. [lonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
IIpy3unep.

Huarpammbl:  "PacnpeneneHue XMMHUYECKHMX O3JIEMEHTOB B  HEXHUBOW mpupoze",
"Pacnipenenenre XUMHUECKUX JIEMEHTOB B )KUBOM mpupoze".

Tabmumer m cxemsl: "llepuomnueckas Tabnuia XuMmMudeckux d3jeMeHToB", "CTpoeHwue
Mousiekynnbl  Bozabl", "BemectBa B cocraBe opranu3moB", "CTpoeHue MOieKyinbl Oenka',
"CtpykTypbl OenkoBoi Monekynsl", "CrtpoeHue Monekyn yrieBonoB", "CTpoeHue MOJeKyinl
mununoB", "Hyknennossie kuciotel", "Ctpoenue monekyiasl ATD".

O6opynoBaHue: XUMHYeCKast ocyaa u 000pyaoBaHuUE.
Jlaboparopnas padota "OOHapykeHne OSJIKOB C TTOMOIIBI0 KAY€CTBEHHBIX PEaKIui'.

JIaGoparopHast pabota "HccnenoBaHue HYKJICHMHOBBIX KHUCIIOT, BBIIEIEHHBIX M3 KJIETOK
Pa3IUYHBIX OpraHU3MOB".

120.6.5. Tema 5. CtpoeHue 1 (pyHKIIMU KIETKH.

Tunel KIETOK: dyKapUOTHYECKass U Mpokapuotuyeckas. CTpyKTypHO-()YyHKIIMOHATLHBIE
00pa30oBaHMsl KIETKH.

CtpoeHnue TmpoKapHOTHYECKOM KiIeTKW. Kilerounas creHka OakTepuii u  apXei.
Oco0eHHOCTH CTPOCHHUS TeTepOTPOHON U aBTOTPO(PHON MPOKAPHOTHIECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenrie U (QyHKIIMOHHUPOBAHUE PYKapUOTHUECKOW KieTku. Ilnmazmarmueckas memOpaHa
(mma3manemma). CTpykTypa Iula3MaTHdeckod MemOpaHbl. TpaHcmopT BelecTB 4depes
IUIa3MaTUYEeCKyl0 MeMOpaHy: mnaccuBHbIN (nuddysusa, obnerdeHHas auddys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIM TpaHcmopT). Ilomynponunaemocts MeMOpanbl. Pabora
HaTPHi-KaJIMeBOro Hacoca. DHIOLUUTO3: MUHOLUTO3, (haroruro3. Dk3o1uTo3. Kietounas cTeHka.
CtpykTypa U GyHKINU KJIETOYHON CTEHKHU pacTeHH, rprOoB.

Huronnasma. I{uro3onb. Llutockener. [IBukeHue uuroruiazmbl. OpraHouabl KIETKU.
OnHnomeMOpaHHbBIE OpraHOMABI KJIETKH: 3Hmoruiazmarundeckas ceth (JIIC), anmapar 'onbmku,
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JU30COMBI, UX CTpoeHHe U (YHKUMHU. B3auMocCBsA3b OTHOMEMOpAHHBIX OPraHOUAOB KJIETKH.
Crpoenne rpaHyasipHOro petukyiayma. CuHHTE3 pacTBOpUMBIX OeikoB. CHHTE3 KJIETOYHBIX
mMeMOpaH. [Taakuii (arpaHyasipHBIA) HIOMIIA3MAaTHYeCKUN peTUKyIyM. CekperopHas QyHKIUSA
anmnapara ['onpmku. Tpancnopt BeniecTs B KieTke. Bakyonun pacTuTenbHbIX KieToK. KiueTouHslit
cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOMAB! KJIETKU: MUTOXOHAPHHM, IUIacTHbl. CTpoeHHe U (QyHKIUH
MUTOXOHAPUH ¥ mactui. [lepBuyHbIe, BTOPHYHBIC U CIIOKHBIE TUIACTHIBI (POTOCHHTE3UPYIOLIHX
9yKapuoT. XJIO0POIJIACTbI, XPOMOIUIACTBI, JIEUKOIUIACTBI BBICIIUX PACTCHUM.

HememOpanubie opranoupl kieTku. CTpoeHne u (yHKIIMH HEMEMOpPAHHBIX OPraHOHIOB
KieTku. PubGocompl. MukpoduiameHTsl. Mplieunbie KieTku. Mukpotpyoouku. Kietounslid
neHTp. CTpoeHHEe | J[BWKEHUE JKTYTHMKOB U PECHUYECK. MHUKPOTPYOOUKH ITHTOILIA3MEI.
[lenTpuoJb.

Snpo. OGonouka sapa, XpOMAaTHH, KapuoIIa3Ma, SIPHIIKH, UX CTPOeHHE M (YHKIWH.
SnepHbiii OenkoBelid MaTpukc. [IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEP(A3HOM
sape. benku xpoMarruHa - THCTOHBI.

Knerounsle  BkiatoueHuss.  CpaBHMUTENbHAs  XapaKTEpUCTHUKA  KJIETOK  3YKapHOT
(pacTUTENbHOM, )KUBOTHOW, TPHOHOM).

JlemoHcTpanuu:

[optpersr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuup! u cxemsl: "CrpoeHue sykapuotudeckoi kinetku'", "CTpoeHue )KUBOTHON KIeTKH",
"Crpoenue pactutenbHoil kietku", "Crpoenwme wmutoxoHapuu', "SAnpo", "Crpoenue

IIPOKapUOTUYECKOMN KIETKH .

OO6opynoBaHue: CBETOBOII MHUKPOCKOI, MHUKpOIpenaparbl pPacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKPOTIpenaparhl 0aKTepHaabHbIX KJIETOK.

Jlaboparopnas padota "M3yuenne cTpoeHUs KJIETOK Pa3IMIHBIX OPTraHU3MOB".
[TpakTnyeckas padora "M3yueHue cBOMCTB KIETOYHONH MEMOpaHBbI'".

JlaboparopHast pabora "MccnemoBanue IutazMoiiv3a M JACTUIa3MOJM3a B PACTHTEIBHBIX
KJIeTKax".

[IpakTnueckas pabota "V3ydyeHne ABM>KEHUS HUTOIIa3Mbl B pACTUTEIbHBIX KIeTKax".
120.6.6. Tema 6. OOMeH BeIIeCTB U MPEBPAILICHUE YHEPTUH B KIIETKE.

AccUMHIIALMA U TUCCUMIIIALUS - IBE CTOPOHBI MeTaboyin3ma. Tumbsl oOMeHa BElIeCTB:
aBTOTPO(HBIN W  reTepoTpodHbIH. VYdyacTHMe KHCIOpoJa B  OOMEHHBIX  IpOIECcCax.
DHepreTu4eckoe obecnedeHne KieTku: TmpeBpamenne AT® B 0OMEHHBIX Tmpolieccax.
@DepMEeHTAaTUBHBIN XapakTep peaklUuil KIeTOYHOro meradosnmsma. DepMeHTHI, UX CTPOCHHE,
cBoiictBa M MexaHusM jeiictBus. Kodepmentsl. Otnuuns (pepMEHTOB OT HEOPraHMYECKHUX
KaTajqu3aropoB.  belku-akTUBaroppl U OCJKU-UHTUOUTOPBL.  3aBHCHMOCTb  CKOPOCTHU
(bepMeHTaTUBHBIX PEeaKIHUi OT pa3INYHbIX (PaKTOPOB.

[lepBUYHBII CUHTE3 OpraHUYECKHUX BEIIECTB B KieTke. Potocunte3. CBETOBAast U TEMHOBAs
¢da3pl.  [IpomyktuBHOCTH (poTOCHMHTE3a. BrnusHue pa3nuuHbIX (HAKTOPOB HA  CKOPOCTh
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¢dorocunTe3a. 3HaueHue POTOCHHTE3A.

Xemocunte3.  PasHooOpa3ue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPHUIHPYIOIINE
OakTepuH, >kene300aKTeprn, cepoOaKTEprH, BOIOPOAHbIE OaKTepuH. 3HaYEHHE XEMOCHHTE3A.

Ana’poOHbIe opranu3mbl. Buapl Opoxkenus. [IpomykTsl OpOKeHHS M MX HCIOJIB30BAHUE
4eJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIIOTHH M BO30yIUTENN
Ooe3HeH.

AdpoOHBIC OpraHu3Mbl. JTambl YHEpreTHYeckoro oOMmeHa. [lonroTOBHTENBHBIA ATarl.
['mukonu3 - 0ECKUCIOPOTHOE PACIIEIUIEHHUE TITFOKO3bI.

buoniornueckoe OkuCIEHHE, WIH KJIETOYHOE JbIXaHuE. Poib MUTOXOHApPHUM B IMpoLEccax
ouosornueckoro okucieHus. luknmudeckue peaknuu. OxuciautenbHoe ¢GochoprIMpoBaHUE.
[IpeumymectBa a’poOHOro myTn OOMEHa BEIIECTB Tepen aHadpoOHBIM. O(PPEKTHBHOCTH
SHEPreTHYECKOro oOMeHa.

JleMoHCTpauu:

[oprpersr: 1. Ipuctau, K.A. Tumupsszes, C.H. Bunorpanckuii, B.A. DOurensrapar, I1.
Murtuemnn, ['A. 3aBap3uH.

Tabmumer u cxembl: "®otocuHTe3", "DHepretmyeckuii oOmeHn", "buocuHTes Oenka',
"Crpoenue pepmenta", "Xemocunres".

OO6opynoBaHue: CBETOBOW MUKPOCKOI, 000OPYOBaHUE JUIsl IPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopatopHas pabora "M3yueHne KaTaauTUYECKON aKTUBHOCTH (PEepMEHTOB (Ha IpUMEpe
aMUJIa3bl WIH Karayiassl)".

JlaboparopHas pabota "M3ydenne hepMEeHTaTUBHOTO paCIICIIIICHHS IEPOKCH/Ia BOJOPOIA B
pacTUTEIBHBIX U KUBOTHBIX KJIETKax".

JIaGoparopHast pabota "CpaBHeHHE IPOIECCOB (OTOCHHTE3A U XeMOCHHTE3a".
Jlaboparopnas padota "CpaBHeHHE TPOIIECCOB OPOXKEHUS U IbIXaHuA".
120.6.7. Tema 7. HacnencrBenHas uH(opManus u peannsanus ee B KJIeTKe.

Peakumu mMarpuyHoro cunresa. [[pHHIUMIT KOMITJIEMEHTAPHOCTH B PEAKLIMSAX MATPUYHOTO
cuHTe3a. Peanmuzanus HacleACTBEHHOW WHGopManuu. [ eHEeTHYeCKud KoiI, €ro CBOMCTBA.
Tpanckpunuus - Marpuusbslii cuHTe3 PHK. IIpuHOMNGI TpaHCKpUINIMKA: KOMILIEMEHTApHOCT,
aHTUNAPAJUIEIIBHOCTh, ACUMMETPUYHOCTb.

Tpaucnsuusa u ee srambl. Yuactue TpancnopTHeix PHK B OnocuuTese Oenka. YcimoBus
OouocunTesa Oenka. KogupoBanue aMuHOKUCIOT. Postk pubocom B OnocuHTe3e Oenka.

Opranmszanus TeHOMa Yy TNPOKAPUOT M DYKApHUOT. Perymsinus akTUBHOCTH TE€HOB Y
npokapuoT. ['umore3za omepona (P. XKako6, XX. Mano). Perymsimust oOMEHHBIX MPOIECCOB B
kietke. Kiierounslii romeocTas.

Bupycsl - HeksieTouHble (OPMBI KHU3HU U 0OIHMratHele mapasutbl. CTpoeHHe MPOCTHIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.
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Bupycuble 3a0oneBaHusi 4eloBeKa, KHMBOTHBIX, pacrenuit. CIIMJ], COVID-19,
COLMAJIbHBIE U MEJULIMHCKUE MPOOIIEMBI.

JleMoHCTpauu:
[Toptpetsr: H.K. Konbios, /I.1. IBaHOBCKUIA.

Tabmuuber w  cxembl: "buocunte3 Oenka", '"lTenmermdueckuit kox', "Bupycsr",
"bakrepuodaru".

[Ipaktuyeckas padora "Cozganue Moaenu Bupyca'.
120.6.8. Tema 8. JKu3sHEeHHEIN UK KIETKH.

Knerounsii nuki, ero mepuonsl u perymauus. WMurtepdaza m muro3. OcobeHHOCTH
npoleccoB, nporekarouux B uHTepdase. [logroroska kinerku k aeneHuro. [Ipecunrernueckuit
(MOCTMUTOTUYECKUI), CUHTETUUYECKMM M IMOCTCUHTETUYECKUN (IPEMUTOTUYECKUN) MEPUOJIb
uHTep(h a3kl

Marpuunsiii  cuares  JHK - pemmmkanms.  [IpuHnunsr  permkanumn — JIHK:
KOMIIJIEMEHTAPHOCTb,  IIOJIyKOHCEPBAaTUBHBIA  CUHTE3, aHTUIAPAJUIEIbHOCTb.  MexaHu3Mm
permukanmu - JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Temomepsl u  TelmoMmepasa.
XpOMOCOMHBIM HabOp KIETKU - KapuOTHUM. [IUMIOWIHBIN M ranjouHbI HaOOpbl XPOMOCOM.
I'omostornunbIe XpOMOCOMBI. 110710BBIE XPOMOCOMBI.

HGHGHI/IG KJIICTKU - MHTO3. CTa,I[I/II/I MHUTO3a U IIPOUCXOAAIIUC B HUX IIPOLICCCHI. Turnbr
MHUTO3a. KapI/IOKI/IHCS W MUTOKHHE3. broorndyeckoe 3HaUeHUE MUTO34.

Per yiadaqudgd MHUTOTHYCCKOIO IMUKIJIA KIICTKH. HporpaMMpreMa;I KJIETOYHAs THOCNb -
alIoIITo3.

Knerounoe siapo, XpoMocombl, GyHKIIMOHATbHAS T€HOMUKA.
JleMoHCTpauu:

Tabmuubr u cxembl: ")KusHeHHbld nukn kiuetku', "Mwurto3", "Crpoenue xpomocom",
"Permukamus JIHK".

OO6opynoBaHue: CBETOBOM MHKpOCKOIN, MHUKpompenaparsl: "MuTo3 B KiIeTKaxX KOpeIlKa

n

ayka'.
JIaGoparopHast pabota "M3ydyeHne XpoMOCOM Ha FOTOBBIX MHUKpoIIpenaparax".

JlaGoparopHast pabora "HabOmionmeHune MHTO3a B KJIETKaX KOHYHMKAa KOpellka Jiyka (Ha
TOTOBBIX MUKpOIpenaparax)"”.

120.6.9. Tema 9. CtpoeHue u GyHKIIMHA OPraHU3MOB.

buonorunueckoe pa3H006pa31/Ie OpraHnu3MoOB. O,Z[HOKJICTO‘-IHBIC, KOJIOHHAJIBHBIC,
MHOT'OKJICTOYHBIC OpTraHU3MBI.

OCOOEHHOCTH CTPOEHUS U >KU3HEICSATEIbHOCTH OAHOKJIETOYHBIX OpraHu3MoB. baktepum,
apxeu, OTHOKJIETOYHbIE IPUOBI, OJHOKIIETOYHBIE BOAOPOCIH, ApYyrue NpoTtucThl. KogoHuaabHbIe
OpraHU3MBI.
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B3anmocCBs3b 4acTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak eauHoe 1enoe. [omeocras.

Tkanum pacrenuit. Tumbl pacTUTENBHBIX TKaHEH: oOpas3oBareibHAas, MOKPOBHAs,
IPOBOASIIAs, OCHOBHasA, MexaHuueckas. OCOOEHHOCTH CTpOEeHMs, (PYHKLUMH U PACHOJIOKEHUS
TKAaHEW B OpraHax pacTeHUM.

Tkanun SKMBOTHBIX ¥  4YeloBeKa. THUNBI  JKMBOTHBIX TKAaHEW: OIUTENHAIbHA,
COCIMHHUTENIbHAS, MbIlIeyHast, HepBHas. OCOOCHHOCTH CTpOEHUs, (PYHKIMHA M PaCIOIOKEHUS
TKaHE! B OPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble U réHEpAaTUBHBIE OpraHbl pacTeHUl. Opranbl U CUCTEMbI OpPraHOB
JKUBOTHBIX U 4e0BeKa. OyHKIIMM OPraHOB U CUCTEM OPraHOB.

Omopa tena opranu3moB. Kapkac pactenuit. CkeneTbl OJHOKJIECTOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH cKesleT. CTpOeHue U TUIIbI COEAMHEHUST KOCTEM.

JIBrokeHue  OpraHu3mMoB. JIBMKEHHUE OIHOKIJIETOYHBIX OpPraHU3MOB: amMeOOuIHOE,
KTYTUKOBOE, PECHUYHOE. J[BU)KEHHE MHOTOKJIETOYHBIX PACTEHHWI: TPONHU3Mbl M HACTHH.
I[BI/DKGHI/IC MHOTI'OKJICTOYHBIX XKMBOTHBIX U YCJIOBCKA. MbIIIICYHAsA CHUCTEMA. Pe(bJIeKC. CkeneTHble
MBIIIIBI U UX paboTa.

IIutanme OpraHru3MOB. HOFJIOHIGHI/IG BOJbI, YITICKHCJIOTO I'a3da U MHUHCPAJIbHBIX BCIICCTB
pPaCTCHUSAMMU. IIuTanue KUBOTHBIX. BHYTpI/IHOJ'IOCTHOG U BHYTPUKIICTOUHOC IMHUIICBAPCHUC.
IIuTanne MO3BOHOYHEBIX JXKMBOTHEIX. OTIIGJII:I MUIICBAPUTCIIBHOT'O TpPAKTaA. HI/IHICBapI/ITCJII)HBIC
JKCJIC3hbI. HI/II_L[eBapI/ITCJIBHaH CHUCTEMA YCJIIOBCKA.

Jlpixanue opranu3MoB. Jlpixanue pacreHuid. Jlpixanue >kuBoTHbIX. Juddy3us ra3os uepes
MOBEepXHOCTh kieTku. KokHoe apixanue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe M JIeTOYHOe
nbixaHue. JIpIXxaHWe TTO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIHUOHHOE YCIOXKHEHUE
CTPOEHHUsI JIETKUX MO3BOHOYHBIX JKMBOTHBIX. JlpIXarenpHass cuUcTeMa uYelnoBeKa. MexaHusm
BEHTWISLIMU JIETKUX Y TITUIl U MJIEKOUTAONMX. Perymsinus neixanus. [[pxarenbHbie 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCHIOpTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKMBOTHBIX. KpoBeHocHass cucremMa u ee opranbl. KpoBeHocHass cucrema
MIO3BOHOYHBIX JKMBOTHBIX WM uenoBeka. Cepaue, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpaIieHHs.  OBOJIOLMOHHBIE  YCIOXXKHEHUS  CTPOCHHUS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KMBOTHBIX. PaboTa cepaua u ee peryssius.

Beinenenne y opranuzmoB. Beinenenue y pacrteHuil. BeineneHue 'y KMBOTHBIX.
CokparutenbHble Bakyonu. Opranbel BbigeneHus. @OunbTpanus, cekpeuuss U odpaTHoe
BCaChIBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BblieiaeHHs. CBsI3b MOJIOCTH TeNa C KPOBEHOCHOM
U BBIJCINTENBHON cUcTeMaMH. BbiieneHue y Nmo3BOHOYHBIX JKMBOTHBIX M ueioBeka. lloukwm.
Crpoenue u pyHkuroHupoBaHue HegppoHa. OOpa3oBaHUE MOYH Y YETIOBEKa.

3ammra y OpraHu3MoB. 3aluTa y OJHOKJIETOUHBIX OpraHu3MoB. Criopbl GakTepuil 1 LUCTHI
NPOCTENIINX. 3allUTa y MHOTOKIETOYHBbIX pacteHuid. Kyrukynma. CpeactBa macCMBHOM U
XUMUYECKOM 3aUThl. OUTOHIUIBL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX MPOU3BOJHBIE. 3alllUTa OpraHu3Ma
or Oone3neil. MmmyHHast cucremMa uyenoBeka. KJeTOYHBII W TyMOpalbHBII HMMYHHTET.
BpoxxneHHpli W TpHOOpPETEHHBIM  cHeNUUYSCKUl UMMYHHTET. Teopus KIOHAJIBHO-
cenektuBHoro umMmynurera (I1. Opaux, ®.M. bepuer, C. Tonerasa). BocnasiurenbHble OTBETHI
OpraHu3MoB. Pojb BpOX/I€HHOIO MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.
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PasnpaxxuMocTe M peryasinus y OpraHu3MoB. Pa3npaXuMoCTb y  OZHOKIJIETOYHBIX
opranu3MoB. Takcucel. PazapakxuMocts U perynsiuus y pacteHuid. POCTOBBIE BeliecTBa U HMX
3Ha4YECHHUE.

HepBHas cuctema u pediekropHas peryisius y >KHBOTHbIX. HepBHas cucrema u ee
OT/Cbl. DBOIIOIMOHHOE YCIOXHEHHE CTPOCHHSI HEPBHOW CHUCTEMbI Yy >KMBOTHBIX. OTaeibl
TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKHBOTHBIX. Peduiekc u peduekropras myra. besycinoBHbie u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHas perymsanuss M OSHIOKPHUHHAs CHCTEMa JKMBOTHBIX M uesloBeka. sKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOpPMOHBI. JlelicTBME TOpMOHOB. B3auMMOCBSA3b HEPBHOU U
9H/I0KpUHHOM cucteM. ['unoranamo-runoduzapHas cucrema.

JleMoHCTpauu:
IToprpet: U.I1. ITaBnos.

Tabmuubt u cxembl: "OpHokineTouHbsle Bopopocian”, "MHOrokjieToYHble BOAOpPOCIH",
"baktepun", "lIpocreimme", "Opransl 1BeTKOBbIX pacteHuil", "Cucrembl Oprasos
NO3BOHOYHBIX KHUBOTHBIX", "BHyTpeHHee cTpoeHue Hacekombix", "TkaHu pacTeHuit",
"KopueBbie cuctembl", "Ctpoenue ctebns", "Crpoenue nucroBoil mnactuHku", "TkaHu
*kuBOTHBIX", "Ckener uyenoBeka', "llumeBaputenbnas cuctema', "KpoBeHocHass cucrtema',
"IeixarenbHass  cuctema', "Hepnas  cucrema", "Koxa", "Mpimeunas ~— cucrtema,
"BeinenutenbHas cucrema", "DHmokpunHas cucrema', "Crtpoenue wMbimisl", "MMmyHuTer",
"KumeunononoctHeie", "Cxema nutanus pactenuil”, "KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX
#uBoTHBIX", "Crpoenue ruapsl", "CrpoeHue niaHapuu", "BHyTpeHHee CTpOEHHE JI0KIEBOTO
yepBs", "HepBnas cucrema pei0", "HepBHas cucrema usarymxku", "HepBHas cucrema
npecMmbikatomuxcs”, "HepBHas cucrema nruin", "HepBHas cucrema wMiekonuTaroumx",
"HepBHas cucrema yenoseka", "Peduexc".

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIPENaparbl OJHOKJIETOUHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, WITIOKOKUX, KUBBIE
AK3EMILISIpbl KOMHATHBIX pacTEeHUH, repbapun pacTeHUIl pa3HbIX OTAENOB, BIaKHbIE MTpernaparsl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJJIEKIIUN OECIIO3BOHOUHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHue s JEMOHCTpAallMM TIOYBEHHOTO M  BO3AYLIHOTO MHUTAaHUS pPaCTEHUM,
pacuienyieHus KpaxMana U OenkoB 1mojx  JAeHCTBHEM (EpMEHTOB, OO0OpyAOBaHHE JUIs
JIEMOHCTpPAIMK OMBITOB [0 U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeNIbHbIX
JBUKEHHUI, MOJEJIN TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

Jlaboparopnas padota "N3yuenne TkaHel pacTeHUi".
JIaGoparopHast pabota "M3yueHune TkaHeH KUBOTHBIX".
Jlaboparopnas padota "V3yueHnne opraHoB IIBETKOBOTO pacTCHHS".
120.6.10. Tema 10. Pa3MHOXXE€HUE U pa3BUTHE OPIraHU3MOB.

DopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrosioe (BKJIIOYasi BET€TaTUBHOE) U MOJIOBOE. BubI
0ecroIoro pa3sMHOXKEHUSI: TOYKOBAHUE, CIIOPYISIUs, hparMeHTAIHs, KIOHHPOBaHHE.

[TonoBoe paszmuoxenue. IlomoBble KieTKH, WM TramMerbl. Meho3. Craguu Meiio3sa.
[ToBegenue xpomocom B Mmeio3e. Kpoccunrosep. buonorudeckuii ¢cMbICI Mei03a U MOJIOBOTO
npornecca. Meio3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
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[IpenzaponsimeBoe pa3BuTHe. 'ameroreHes y »uBOTHBIX. [lonoBble sxene3sl. OOpa3oBaHue
Y Pa3BUTHE MOJIOBBIX KJIeTOK. Criepmarorenes u ooreHes. CTpOCHHE MOJIOBBIX KIETOK.

OmionoTBOpEeHNE W 3MOPHOHAIBHOE PAa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIONOTBOPECHHUS:
HapyxHoe, BHyTpeHHee. [lapreHorenes.

WupuBuyanbHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS - HayKa O Pa3BUTHHU
opranuzMoB. Craguu 3MOpHOreHe3a >KUBOTHBIX (Ha mpumepe Jaryimku). Jpobnenue. Tumsl
npobnenus. OcoOEHHOCTH APOOIEHUST MICKONHUTAIOUINX. 3apO/bIIIEBhIe JTUCTKH (TaCTPYIISALUS).
3akyazka OpraHoB M TKaHEH U3 3apoJblIIEBbIX JIMCTKOB. B3aummHOoe BiMsHHE wvacTei
pa3BHUBAIOIIEroCcs 3apojbliia (3MOpHOHANBHAS MHAYKIOMA). 3akjajka IUIaHa CTPOEHUS
KMUBOTHOTO Kak pe3ylnbTal MepapXMUYeCKUX B3aUMOAEHCTBMM TreHOB. BiusHue Ha
AMOPHOHATIEHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIIEH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamOpuonanbublii mepuoxa. [Ipsmoe u HempsMoe
pasButHe. PasButHe c meramop}o3oM y OECHO3BOHOYHBIX M TIO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHHE MPSMOTO M HENPSMOIO Pa3BUTHUSI, UX PACIPOCTPAHEHUE B IPUPOJIE.
Tunsl pocra XUBOTHBIX. DakTopbl perymsiuud pocra KUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHOHATIBHOTO Pa3BUTHA Yy KUBOTHBIX U 4esioBeka. [lepuonbl OHTOreHe3a uenoBeKa.
Crapenue U cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pa3zmuoxeHne u pa3BuTue pactenuil. 'ametodut u ciopodut. Meio3 B KU3HEHHOM IIUKJIC
pactenmii. OOpazoBaHue crop B mporiecce Melio3a. ['amerorenes y pacrenuii. OmionoTBopeHue
U Pa3BUTHUE PACTUTENIbHBIX OPraHU3MOB. J[BOHHOE OIJIOJOTBOPEHHE y LBETKOBBIX PACTEHUHU.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISALUMU OHTOTEHE3A Y PACTEHUM U JKUBOTHBIX.
JleMoHCTpauu:
[Hoprpetsr: C.I. Hapamun, X. [lIneman.

JUIBl U CXEMBI: reTaTuBH MHOKEHU UIIBI 1OJIOT MHOKEHUS

Tab cxeMmbl: "Berera oe pasmuoxenue", "T Oecriojioro pasMHoOkeHud'",
"PazmHoxeHne xnamuaoMoHaabl", "PasmHoxkeHue 3BieHsl", "PazMHoxenue ruapsl”, "Meiios",
"Xpomocomel", "T'ametorenes"”, "Crpoenue sifeknerku u cnepmarozouaa’, "OCHOBHbIE CTaANU
onrorenesa", "lIpsmoe u Hempsmoe pasButue", "Pa3BuTme Malickoro xyka', "PaszBurue
capanun", "Pa3Butue ussrymku", "J[BolfHOE€ OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHH",
"CTtpoeHHE CEMSH OAHONOJBHBIX M JIBYNOJNBHBIX pacTeHuil", "JKU3HEHHBIH LUKI MOPCKOU
kamyctbl", "JKuznennwlii muka mxa", "JKu3HeHHbId UK manopoTHUKA", "JKU3HEHHBIA LMK
COCHBI".

O6opynoBaHHe: CBETOBOM MHKPOCKON, MUKPOIPENaparhbl SHIEKIETOK U CIIepMaTO30U/I0B,
Mozenb "LIUKn pa3BUTHA JIATYIIKH'.

JlaboparopHast pabora "M3ydeHue CTpPOECHHsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenaparax".

[IpakTuueckass pabora "BbIsBIeHHE NPU3HAKOB CXOACTBA 3apOABIIIEH IMO3BOHOYHBIX
JKUBOTHBIX".

Jlaboparopnas padota "CTpoeHHE OPraHOB Pa3MHOKCHHS BBICIIIUX PACTCHHI .

120.6.11. Tema 11. I'eneTuka - Hayka O HacJIE€ACTBEHHOCTH U U3MEHUYNBOCTH OPTaHU3MOB.


https://login.consultant.ru/link/?req=doc&base=LAW&n=495182&date=20.05.2025
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134

VcTopus cTaHOBJIECHUS M pAa3BUTHUS T€HETUKU Kak Hayku. Paboter I. Menpnens, I. ne @pusa,
T. Moprana. Ponb oTedecTBeHHBIX yueHBIX B pa3BuTuu reHetuku. Padorer H.K. Konsiiosa, H.H.
Basunosa, A.H. benosepckoro, I'J[. Kapmeuenko, H0.A. ®umumuenko, H.B. Tumodeena-
Pecogckoro.

OCHOBHBIC TCHETHYCCKUEC IOHATHSA U CHUMBOJIBL. | OMOJIOrHYHBIC XPOMOCOMBI, aJIJICJIbHBIC
T'CHBI, aJIbTCPHATUBHBIC IIPU3HAKH, ,Z[OMHH&HTHBIﬁ u peuecanHmﬁ IMPpU3HAK, T'OMO3UI0TA,
rerepo3urora, 4ucrasd JIMHUA, FI/I6pI/II[bI, I'CHOTHII, (beHOTI/IH. OcHOBHEBIE METOAbI T'CHCTUKU:
FH6pHHOHOFquCKHﬁ, HHTOHOFHHGCKHﬁ, MOJ'IeKy.]'IHpHO—FeHCTquCKHﬁ.

JleMoHCTpauu:

[Toptpetsr: I. Mennens, I. ne ®pus, T. Mopran, H.K. Konsuio, H.1. BaBunos, A.H.
Benosepckuii, I./]. Kaprieuenko, F0.A. @wmmmyenko, H.B. Tumodees-PecoBckmii.

Tabmuier u cxemsl: "MeToabl TeHeTHKH'", "CXeMBbI CKpeInuBaHus".
Jlaboparopnas padota "/[po3oduina kKak 00bEKT TeHETUISCKUX HCCIIeTOBAaHUMN" .
120.6.12. Tema 12. 3akOHOMEPHOCTU HACJICICTBEHHOCTH.

Monorubpunnoe ckpenuBanue. [lepsoiii 3akoH MeHiemns - 3aKoH eMHO00pa3us THOPUIOB
nepBoro nokoisieHus. [IpaBuno nomuHupoBanus. Bropoii 3akon Menzens - 3aKOH pacllenieHus
npu3HaKkoB. lluTonmornyeckre OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHus. [UIOTe3a YHUCTOTHI
ramer.

Ananusupytoiee ckpeuiuBanue. [IpoMexxyTounslil Xapakrep HacienoBanus. Pacierienue
IIPU3HAKOB ITPU HEMIOJIHOM JOMUHUPOBAaHUHU.

HurubpunHoe ckpemuBanue. Tperuil 3akoH MeHnaenss - 3akOH  HE3aBUCHUMOTO
HacJleI0BaHUs IPU3HAKOB. LluTomornueckne 0CHOBBI AUTHOPHIHOTO CKPEIIMBAHUS.

CuermuienHoe HacnenoBanue npusHakoB. Pa6oter T. Moprana. CiemieHHOe HacaeI0BaHNue
TeHOB, HapYIIEHUE CIETICHUSI MEXKTy TeHaMHU. X POMOCOMHAsi TEOPHS HACTIEACTBEHHOCTH.

I'eneruka moma. XpOMOCOMHBIM MeXaHU3M ONpeAeseHUs] Mmoja. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. IOMOramMeTHelii M reTreporaMeTHbIl 1oJ. [eHeThdeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue Npu3HaKoB, CHEIVIEHHBIX € TIOJIOM.

l'eHoTun kak uenoctHass cucrema. l[lmeloTponus - MHOXKECTBEHHOE [EWCTBUE TIEHA.
MHOXECTBEHHBIN ajuieu3M. B3auMoAeicTBUE HeauleNbHBIX TI'e€HOB. KOMIUIEMEHTApHOCTD.
Onucra3. [Tonumepus.

I'eneTnyecknii KOHTpPOJIb PpA3BUTHS PACTEHMM, J>KMUBOTHBIX M YEJIOBEKa, a TaKxKe
(U3MOTOTMYECKUX MTPOLIECCOB, MTOBEIEHUS U KOTHUTUBHBIX (YHKIUH. [ eHeTHUeckne MexaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aMMOJAEUCTBUSA "XO35IMH - MapasuT"’ U "XO35IMH - MHUKpoOHOM'.
['eHeTHueckue acmeKThl KOHTPOJS W M3MEHEHHs HAaCleICTBEHHON HMH(pOpPMALUU B MOKOJCHHSIX
KJIETOK U OPTaHU3MOB.

JleMoHCTpauu:
[Toptpetsr: I. Mennens, T. Mopras.

Tabmune!l 1 cxeMsl: "IlepBelii 1 Bropoi 3akoHbI Menpensa", "Tperuii 3akon Mennens"
9 9
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"Ananusupytoiee ckpemubanue”, "Henonnoe nommuHuposanue”, "CrerieHHOE HacleJ0BaHHE
npu3HakoB y apozodwisl”, "['enernka mona", "Kapuotun yenoseka", "Kapuotun apozoduisr"”,
"KapuoTtun nruiet", "MuoxecTBeHHbIN aienu3M”, "B3anMoneiictBue reHoB".

OOopynoBaHue: MOIENb JJIsl AEMOHCTPAIMU 3aKOHOB €IHMHOOOpa3us THOPHIOB MEPBOTO
IMOKOJICHHUA MW PACHICIUICHUA I[MPU3HAKOB, MOJACIbL 4 JACMOHCTPAllMU 3daKOHA HE3aBHCHUMOIO
HACJICIOBAHUS TIPU3HAKOB, MOJIENb ISl IEMOHCTPAIIUH CIETICHHOTO HACIICIOBAHHS TIPU3HAKOB,
CBETOBOM MHUKPOCKOT, MUKponpemnapar: "J[pozoduna".

[Mpaktrueckas pabora "M3ydeHue pes3ysJbTaTOB MOHOTHMOPHUIHOTO CKPCIIMBAHUS Yy
Ipo30huis".

[Mpaktrueckas pabora "M3ydeHue pe3y/bTaroB AUTHOPUIAHOTO  CKPCIIMBAHUS Y
Ipo3ouib”.

120.6.13. Tema 13. 3akOHOMEPHOCTH U3MEHUYUBOCTH.

B3aumoneiictBue renoruna M cpenpl npu opmupoBanun (eHoruna. M3MEeHYHBOCTH
npusHakoB. KadecTBeHHbIE M KOJIMYECTBEHHBIE IPU3HAKU. DBuIbl  M3MEHUMBOCTH:
HEHACJICICTBEHHAs U HACIICICTBCHHAS.

MonupukanonHass U3MEHYMBOCTh. Ponb cpensl B (popMupoBaHMHM MOJU(PHUKALMOHHOM
n3MeHunBocTU. Hopma peakuuu npusHaka. BapuaunonHbll psin u BapuanuoHHast kpusas (B.
Horanncen). CpoiicTBa MOAN(DUKATMOHHONW U3MEHUYMBOCTH.

Tenorunmueckass W3MEHYUBOCTH. CBOMCTBA TE€HOTUIIMYECKONH W3MEHUMBOCTH. BUIBI
TeHOTUINYECKON N3MEHUNBOCTH: KOMOMHATUBHAS, MyTaIlMOHHAS.

KomOunaruBHasi 13MEHYMBOCTh. Meii03 W TMOJIOBOM MpOIECcC - OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTU. POTb KOMOMHATHBHOI M3MEHYMBOCTU B CO3JIaHUH T€HETUYECKOTO Pa3HO00pa3us
B IIpeJeNIax OJHOr0 BUAA.

MyTauroHHass HM3MEHUYMBOCTb. BuAbl MyTanuid: TE€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnioHTaHHBIE W WMHAYIUPOBAHHBIE MYTallMU. SJepHbIE W LUTOIUIA3MAaTUYECKHUE MYTallUHU.
Comarnueckue M 1MOJOBble MyTauuu. [IpuuMHBI BO3HUKHOBEHMSI MyTaluil. MyTareHsl U HX
BIUSIHAE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpoliecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacneacTBeHHOM wu3menuuBoctH (H.M. BaBunoB). BHesnepHas W3MEHUYHMBOCTh U
HACJICICTBEHHOCTb.

JleMoHCTpanuu:
[Toprpertsr: I'. ne ®pus, B. Noranncen, H.M. BaBuios.

Tabmuubr u cxembl: "Bumgel uaMeHunmBoctu", "MoaudukaimoHHas W3MEHYHBOCTH',
"KombunaruBHast mamMeHunBocTh", "Meiio3", "OmnogorBopenue”, "l'eHeTnueckue 3aboneBaHuUs
yenoBeka", "Buasl myTanmii".

OOGopynoBanue: KHBbIe W TepOapHBIC SK3EMIUIAPhI KOMHATHBIX pPACTEHUH, PHCYHKH
(poTorpadun) KUBOTHBIX C PA3TUIHBIMU BHIaMU U3MEHYHBOCTH.

JlaboparopHast  pabora  "HccinemoBaHue = 3aKOHOMEPHOCTEH  MOIU(PUKAIMOHHOMN
M3MEHUYMBOCTHU. [TocTpoeHne BapualilmoHHOIo psijia U BapuallMOHHOM KpUBOM'.

[Ipaktrueckas padora "Myrtamnuu y 1po30duiibl (Ha TOTOBBIX MHKpOIIpernaparax)".
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120.6.14. Tema 14. I'eneTHKa yenoBeKa.

Kapuorun wyenoBeka. MexayHapogHas mOporpaMma HCCIEIOBaHHMS TI'E€HOMa 4YeJOBeEKa.
MeToapl U3y4eHHsS] TEHETHKHU YEIOBEKa: TCHEATOTUYECKUN, OTM3HEIOBBIN, IUTOTCHETHYCCKHIA,
MONYJAALIMOHHO-CTaTUCTUYECKUM, MOJICKYISIpHO-TeHeTHYeCKUii. COBpEMEHHOE OMpeesieHHe
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE ¢ momouibro TTIP-
aHanu3a. HacrmencTBenHble 3a00y1eBaHms YeIOBEeKa. | eHHBIE M XpOMOCOMHBIE OOJIE3HH YeIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPeNpacloyiOKEHHOCTbIO. 3HAUCHUE MEAUIIMHCKOM T'e€HETHUKU B
MPENOTBPAICHUM M JICYCHHH TE€HETHYECKUX 3a00JICBaHMM YeIoBeKa. MEIHUKO-TeHETHUECKOe
KoHCylbTHpoBaHue. CTBonoBBIE KIETKHU. [loHsATHE "reHeTndeckoro rpysa". OTHYECKHUE aclEeKThl
HCCJICIOBAaHUM B 00JIACTH PEIAKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (axkTOpbl MOBBIIICHHON YyBCTBUTENBHOCTH 4YEJOBEKa K (U3NYECKOMY U
XUMHYECKOMY 3arpsA3HEHHMIO OKpYXKaloleh cpeabl. [eHeTudeckas INpeapacroIokeHHOCTh
YEJIOBEKA K MAaTOJIOTHSM.

JlemoHcTpanuu:

Tabmuupbl n cxembl: "Kapuotun dvenmoseka", "MeTonbl HM3ydeHHs TE€HETHKU uesloBeka',
"T'enernueckue 3a00eBaHuUs YeaoBeKa'.

[IpaxTnueckas padora "CocraBieHue U aHAIU3 POJOCIOBHON".
120.6.15. Tema 15. Cenekius opraHu3MoB.

JloMecTukanus W CeleKUus. 3apoXKICHUE CeJIeKIMH M aoMecTtukanuu. Ydenue H.H.
BapunoBa o L{eHTpax mpouCcXoXIeHUs 1 MHOT00Opa3us KyIbTypHBIX pacTeHuil. Poib cenexiumn
B CO3JJaHMM COPTOB pacTeHHM M mopon KUBOTHbIX. CopT, mnopoaa, IWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOM m3MeHuuMBocTH H.M. BaBunoBa, ero 3HadeHue 1uis
CEJIEKIIUOHHOM paboTHI.

Mertozpb! ceneKMoHHOM paboThl. MicKkyccTBEeHHBIN O0TOOp: MacCOBBI M MHIMBUIYaIbHbII.
Otanbl KOMOMHAIMOHHOW cenekinuu. VcnpiTanue mpousBoauTesneil mo moromMcTBy. OTOop 10

TCHOTHUITY C ITIOMOIIIBIO OLICHKU (beHOTI/IHa IIOTOMCTBA U 0T60p 10 TCHOTUITY C IOMOIIIBIO aHaJIn3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENIeKIIMOHHOW paboTel. PanuanuoHHBI U
XUMUYECKHI MyTareHe3 Kak WCTOYHMK MYTaluil y KYJIBTYpHBIX (OpM OpraHU3MOB.
Hcnonp30BaHNE T€HOMHOTO PEAAKTHPOBAHMS M MeTOI0B pekoMOnHaHTHBIX JIHK nms momyuenus
HCXOJHOTO Marepuasa JJisi CEIEKINU.

[lonyyenne momuruionoB. BHyTpuBHMaoBas  rubpunuzanus.  biamu3kopoacTBeHHOE
CKpeluBaHue, uiau nHOpuauHr. HepoacTBeHHoe ckpeluBaHue, WiM ayTOpuaAMHL [erepos3uc u
ero npuuuHbl. Mcmone3oBanue rerepo3uca B cenekuMu. OtTaaneHHas THOpUIU3ALIMSL.
[Ipeononenne Oecruionus MEXBUIOBBIX THUOPUIOB. JIOCTMXKEHUS CEJIEeKIMH pPACTEHUH U
JKUBOTHBIX.

CoxpaHeHHE W H3y4YEHUE T€HETHMYECKHUX PECYPCOB KYIBTYPHBIX PACTEHHMH M MX JHUKHX
poanYei Uil CO3JaHUsl HOBBIX COPTOB M THOPUIIOB CEJIbCKOXO3SHCTBEHHBIX KYIBTYP.

JleMoHCTpamuu:

IToprpersr: H.W. BaBunos, .B. Muuypun, I'/I. Kapneuenko, ILII. Jlykpsnenko, Bb.JI.
Acraypos, H. bopinoyr, JI.K. benses.
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Tabnmuups! u cxemsl: "LIeHTpbI TPOMCXOXKICHUS U MHOTOOOpa3usi KyJIbTypHBIX pacTeHHN",
"3aKOH TOMOJIOTMYECKUX PSIOB B HACJIEACTBEHHOW u3MeH4YMBOCTH', "MeTonpl cenexkuuun',
"Otnanennas rubpuausanus”, "MyTtarenes".

JlaGoparopHast pabora "M3ydeHue COpTOB KYJIBTYPHBIX PACTCHHH W TOPOA JIOMAITHUX
JKUBOTHBIX".

JlaGoparopnas padota "M3yueHrne METOI0B CEICKIIMA pacTeHUIN" .
[Tpaktuyeckas padora "[IpuBuBKa pacTeHmiA".

Okckypeuss "OCHOBHBIE METONIBI M JOCTHDKCHHUS CEJICKIIMM PACTCHHH W JKMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (hepMy, COPTOUCHBITATEIBHBI Y4acTOK, B TEIIMYHOE
XO03sCTBO, B TAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTpa)".

120.6.16. Tema 16. BUOTEXHOIOIUA U CUHTETUUYECKAS OUOJIOTUS.

OOBEKThl, HUCMOJIb3yeMble B OHOTEXHOJOIMH, - KIETOYHbIE M TKAaHEBbIE KYJIBTYpBI,
MHUKPOOPTaHU3MBI, WX XapaKTePUCTUKA. TpaauiuoHHas OHOTEXHOJIOTHS: XJyeOoIeueHue,
HOJy4YEeHUE KHCIOMOJIOYHBIX MPOJYKTOB, BUHOAENUE. Mukpoouronorndeckuii cuute3. OObEKThI
MUKpOOHOIOrnyeckux TexHosioruil. [IpousBoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

COS,I[aHI/IC TEXHOJIOT UM u HHCTPYMCHTOB HCJICHAIIPaBJICHHOTI'O HU3MCHCHUA u
KOHCTPYUPOBaHWA I'€HOMOB C LCJIbIO MOJTYYCHUA OPraHM3MOB U UX KOMIIOHCHTOB, COACPIKAIIUX
HC BCTPCUAOIIHECS B IIPUPOIC OMOCHHTETUYECKHE IMyTH.

Kierounas unnxeHepus. MeTonpl KylnbTypbl KJIETOK M TKaHEH PACTEHMM M KMBOTHBIX.
Kpunobanku. Comaruyeckass ruOpuau3anuss U coMarudyeckuil smOpuoreHes. lcmonb3zoBaHue
rafionJI0B B CEJIIEKUMU pacTeHuil. VICKyCCTBEHHOE OIUIONOTBOpEHHE. PeKoHCTpyKius
AULIEKIIETOK U KIOHUPOBAaHUE KUBOTHBIX. METO TpaHCIIaHTAUU SAEP KIETOK.

XpOMOCOMHasl U TeHHas MH)KeHepHs. VICKyCCTBEHHBIN CHUHTE3 I€Ha W KOHCTPYHMPOBAHHE
pexomOuHanTHRIX JIHK. JlocTHeHus M NepcHeKTHBbI XPOMOCOMHON W T'€HHOM HH)KEHEpPHH.
OKOJIOTUYECKHE U ITUYECKUE MTPOOJIEMbl TEeHHON MH)KEHEPHH.

Menununckue 6uorexnonoruu. [loctrenomuas nudposas menuiuna. [11P-auarnoctuka.
MeTa0o0IOMHBIN aHAJIN3, TEHOIIEHTPUYECKUN aHAIU3 MPOTEOMa YeJIOBEKa JJIsi OIEHKH COCTOSHUS
€ro 370poBbsl. Vcronb30BaHne CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-0nounxeHepus
JUIsL pa3paboTKu (yHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3TaHMS KOMITJIEKCHBIX
TKaHEH COYeTaHWEM TEXHOJOTHH TPEXMEPHOTO OMONMPUHTHHTA U cKadONIUMHTA IS PEIICHUs
3a/1a4 IEPCOHAIM3UPOBAHHON MEIUIIVHBI.

Co3manue BEKTOPHBIX BaKLMH C IEJbI0 OOECIeYeHnss KOMOWHUPOBAHHOM 3alIUTHI OT
Bo30ynuteneit OPBU, ycraHoBieHHe MOJEKYISIPHBIX MexaHU3MOB (yHkiuoHupoanus PHK-
COZIEprKaIlMX BUPYCOB, BBI3BIBAIOLINX 0CO00 OnacHbIe 3a001eBaHUs YeJI0BEKA U KUBOTHBIX.

JleMoHCTpamuu:

Tabmuupr u  cxemsl: "Mcmonb3oBaHME  MHKPOOPTaHM3MOB B IPOMBIIIJICHHOM
npousBoactee", "Knerounas nnxenepus', "l eHHas naxenepus'.

JIaGoparopHast pabota "M3yueHne 00beKTOB OMOTEXHOIOTHH'".

[Tpaktrueckas padota "[lonmydeHne MOTOUHOKHUCIIBIX MPOTYKTORB".
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Okckypeust "BHOTEXHOJIOTHMS - BaKHEWIAsh MPOM3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TPOU3BOICTBO)".

120.7. CopnepxxaHue oby4yeHus B 11 knacce.
102 4, u3 HUX 8 Y - pe3epBHOE BpeEMS
120.7.1. Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIFOIMOHHBIX TIPEICTABICHUN B OMOJIOTHH.

OpomononHas Teopus Y. [lapsuna. IIpeanocsuiku BOSHUKHOBEHUS JapBUHU3MA. JKU3HB
1 Hay4dHas AedarenbHocTs Y. [lapBuna.

JBuwxymue cwibl dBojouMd BuaoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHBHOCTh
pPasMHOXKEHMsI OpraHU3MOB, HAcJeICTBEHHas W3MEHYMBOCTb, OOppOa 3a CylIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBINU OTOOD).

Odopmienue cunternueckoil Teopun 3osmonuu (CTI). HelitpanbHast Teopust 3BONIOLKY.
CoBpeMeHHas HBOJIONMOHHAS OMOJNOTHA. 3HAYCHHE IBONIONHMOHHON TEOpHH B (HOPMHPOBAHUHU
€CTEeCTBCHHO-HAyYHOH KapTUHBI MUDA.

JleMoHCTpauu:

[Hoptpetsr: Apucrorens, K. Jlunneit, XK. Jlamapk, 3. Cent-Unep, XK. Krosbe, Y. JlapBus,
C.C. Yerepuxkos, 1.U. llImansrayzen, /. Xonneitn, [I.K. benses.

Tabmuubr u cxemsl: "Cucrema >xuBoil nmpuponsl (no K. Jlunuero)", "JlecTHua >KUBBIX
cymectB (mo Jlamapky)", "MexanuzMm QopMUpOBaHHUS TPHUCIIOCOOIECHUN y pacTeHUH U
#UBOTHBIX (10 Jlamapky)", "Kapra-cxema mapmpyra nmyremectsus Y. lapsuna", "Haxonku Y.
Hapsuna", "®opmbel 60prObl 3a cymectBoBanue", "Iloponel romyGeit", "MHoroobpasue
KyIbTYpHbIX (opMm KamycTsl", "I[lopoasl gomamrHux >kuBOTHBIX", "Cxema 00pa3oBaHHs HOBBIX
BugoB (mo Y. [apsuny)", "Cxema COOTHOIIEHMS ABMXKYIIMX cuil 3Bomonuu", "OCHOBHbIE
MIOJIOKEHUS] CHHTETUYECKON TEOPUH DBOJIFOLIMH'".

120.7.2. Tema 2. MUKpO3BOJIIOLIMS U €€ Pe3yJbTaThl.

[Momynsauusa kak »IeMeHTapHas eAuHula 53BOMIONUH. COBpPEMEHHBIE METONbI OIICHKHU
TEHETUYECKOTO pa3HOOOpa3us U CTPYKTYphI onyisiiuii. i3meHeHne reHooH1a momysiiuy KaK
SIIEMEHTapHOE HBOJIOIIMOHHOE SBJICHHE. 3aKOH reHeTwueckoro paBHoBecus Jx. Xapau, B.
Baitabepra.

OneMeHTapHble (PAaKTOpbl (ABMXKYIIME CHJIBI) 53BOJIIOLMU. MyTallMOHHBINH IpoIecc.
Kom6unaruBHast uaMeHuMBOCTh. [Ipeilip reHoOB - ciydaiiHble HEHANpaBICHHbIE W3MEHEHUs
qacToT amieneil B mnomyasuusx. Oddexkt ocHoBarens. Murpanuu. M3omsuus MOMySsIHiA:
reorpaduyeckas (IpoCcTpaHCTBEHHAs), Onosornyeckas (penpoayKTUBHAs).

EcrecTBennslit oTOOp - HampaBisitoumii ¢aktop sBoionMU. PopMBI €CTECTBEHHOTO
oTtOopa: JBIXKYLIUH, CTaOUIU3MPYIOLUH, paspbiBatonuil (au3pyntuBHbIi). [lonoBoit otbop.
Bo3HMKHOBEHME U 3BOIIOLMS COLIMATIBHOTO OBEAEHUS )KUBOTHBIX.

[TpucocoOIeHHOCTh OpPraHU3MOB KaK pe3yiabTaT MHUKPOIBOJIIONUH. BO3HUKHOBEHHUE
npucnocobiIeHnii y opranu3MoB. ApoMopdo3sl U uanoaaantanuu. [Ipumepsl npucrnocodneHui
y OpraHusMoB: Mopdosiorudeckue, (U3NOIOTHUECKUE, OMOXUMHUYECKHUE, ITOBEIACHUYECKHE.
OTHOCHUTEIBHOCTD HpI/ICHOCO6HCHHOCTI/I OpTraHHU3MOB.
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Bun, ero xputepuu u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTal MHKPOIBOIIOIUU.
M3onsmusa - wimroueBoilt  paktop BupooOpazoBaHus. I[lytu m crmocoObl BHUA00Opa30OBaHUS:
ajonarpudeckoe  (reorpadudeckoe), CUMIATpudeckoe (9KOIOTHYEeCKoe), '"MTrHOBeHHOE"
(monmuruToNIU3aIs, THOpUU3aIyst). [T TEeTbHOCTD YBOTIOIIMOHHBIX TIPOIIECCOB.

MexaHu3Mbl pOpPMUPOBAHHS OHOIOTUYECKOTO Pa3HOOOPA3HSL.

Ponp  9BONIOIMOHHON OWoOJOrMM B pa3padOTKE HAyYHBIX METOJOB COXPAaHEHUS
Onopa3zHooOpazus. MUKpPOIBOIIONUS W KOJBOJIONHMS IMApa3uTOB M HX XO035€B. MEXaHHU3MBbI
(bopMHUpPOBaHUS YCTOWYHNBOCTH K aHTHOMOTHUKAM U CITOCOOBI OOPHOBI C HEH.

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

Tabmuupl u cxemsl: "MyrtanuonHas uzmenuuBocts", "[lonymnsiuvonHas cTpykrypa Buaa',
"Cxema mposBieHuss 3akoHa  Xapau-BaiinGepra", "JIBwxkymipe —cuibl  3BOJIOLMA",
"JKoJOTHYECKasT HM30JSLMS TOMYJsuid ceBaHckor Qopenu", "leorpaduueckas wu30mAIUSA
JUCTBEHHMIIBI CUOUPCKOM U MUCTBEHHUIIBI naypckoit”, "IlomynsinnoHHbIe BOTHBI YUCICHHOCTH
XUIHUKOB # xkepTB", "Cxema nmelcTBUs ecTecTBeHHOro otbopa", "dopmbl OOpbOBI 3a
CylllecTBOBaHHE", "UHnycTpuaibHbINA MenaHu3M", "KuBbIe HCKomaemele",
"IToxkpoBUTENbCTBEHHAsT OKpacka XUBOTHbIX", "llpenympexnaromas oOKpacka KUBOTHBIX'",
"®uznonornueckue amantanuu”, "IIpucrnocobIeHHOCT, OPraHU3MOB U €€ OTHOCHUTEIBHOCTH',
"Kputepun Bunpa", "Bunel-gsoitnuku", "Crtpyktypa Buga B npupone”, "CrocoOsl
BunooOpazoBanus'", '"leorpaduueckoe  BHAOOOpa3oBaHWE TPEX  BHUAOB  JIAHJBIIICH",
"Oxonornyeckoe BUaA00OpazoBanue BuAOB cuHul', "Tlomummouast pacrenmit", "KamyctHo-
peneuHbIil rubpun.

O6opynoBanue: repbapuu pacTeHHUM, KOJUICKIIMA HACEKOMBIX, Uydyesa IMTHI[ U 3BepeH C
OpUMEpaMHu Pa3InYHbIX MPHUCIOCOONIICHUM, Uyyena NTUI] U 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00pa30BaBUIMXCS PA3IMYHBIMU CIIOCOOAMH.

JIabopatopHas pabota "BrisBneHre U3MEHUUBOCTH Y 0cO0ei onHOTo BUaa".

JlaboparopHast pabora "lIpucmocoOneHuss OpraHu3MOB HM WX  OTHOCHUTEJIbHAs
1enecoo0pa3HocTh.

JlaGoparopHas pabora "CpaBHeHHE BUJOB 110 MOPHOIOTHYECKOMY KpUTEPHIO".
120.7.3. Tema 3. MakpO3BOIIOIHS U €€ PE3YJIbTaThI.

Metoab! u3ydeHus: MakpodBOIOLUU. [[aneoHToMOrnYecKne MeTOAbl U3yYEHUS 3BOIOIHH.
[Tepexoanbie GopMBI U PUIOTCHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpaduyeckue wmetoapl wusyuyeHus sBomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTepuKoB U ocTpoBOB. buoreorpaduueckue obnactu 3eminu. Bunbl-sHAEMUKH U PETUKTHI.

OMOPHOJIOTHYECKHE W CPaBHUTEIHHO-MOP(OIOTHUYECKAE METOABl M3yYEHHUS DBOJIOIHH.
['eHeTnueckre MEXaHU3Mbl 3BOJIOLMM OHTOT€HE3a U TOSBICHHUS 3BOJIOLMOHHBIX HOBIIECTB.
['oMosiornvHbIe W aHAJIOTUYHBIE OpPTraHbl. PymuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-
TeHeTUYECKUe, OHOXMMHYECKHEe U  MaTeMaTU4ecKhe METOABl HW3YYCHHsS  DBOJIOIUU.
I'omonoruunsie reHsl. COBpeMEHHBIE METO/IBI TOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIe MyTalluu U 3BOJIIOIUA TCHOMOB.
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OO6mue 3akoHOMEepHOCTH (TIpaBmiia) 3BOMIOIUU. HeoOpaTUMOCTh 3BONIONHH. AlanTHBHAS
panuanusa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUH.

JleMoHCTpauu:
[Toptpetsr: K.M. bap, A.O. Koanesckuii, . Mromiep, J. ['ekkenb.

Tabmuupr u cxemsl: "®wunoreHernyeckuit psg ynomanu", "Apxeonrepukc”, "3Bepo3yObie
smepsl”, "Creronedansr", "Punmoduter”, "Cemennbsie mamnopotHuku", "buoreorpaduueckue
306l 3emun", "Jlpeitd xontuHentoB", "PenmmkTel", "HawampHble cTaguu 3MOpPHMOHAIBHOTO
pPa3BUTHS MTO3BOHOYHBIX KMBOTHBIX'", "['OMOJIOrMYHbIE M aHAIOTMYHbIE opranbl”, "PynumenTs!",
"AraBusmel", "XpomocomHble HaOOpel uenoBeka M muMmnanize", "IaBHbIE HampaBICHHS
sBosrorun”, "O0IIKe 3aKOHOMEPHOCTH IBOJTIOIINH .

O6opynoBaHue: KOJJICKIUHU, TrepOapuu, MYJSKH HCKOMAeMBIX OCTAaTKOB OpPraHWU3MOB,
MYJISDKH TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HAaCCKOMBIX.

120.7.4. Tema 4. [IpoucxoxxaeHue 1 pa3BUTHE KU3HU HA 3eMII€.

Hayunble TUNOTE3bl NPOMCXOXKIEHUS >KH3HUM Ha 3emie. AOHMOreHe3 M IaHCIEPMHSL.
JloHayuHble TNpeJCTaBIEHUS O 3apOKICHUM JKU3HU (KpeaunoHM3M). ['mmoresa MOCTOSIHHOTO
caMo3apoKJI€HUs KU3HU U ee onpoBep:keHre onsitamu @. Penu, JI. Cnannanuanu, JI. [Tactepa.
[TponcxoxeHne >KU3HU U acTPOOUOIIOT L.

OcHOBHBIE 3Talbl HEOPraHUYeCKoM 3Bomonuu. Ilnanerapnas (reosorudeckas) SBOIOLUS.
Xumuueckasi 3BONIONMS. AOHOTEHHBIM CHHTE3 OPraHMYECKHUX BELIECTB M3 HEOPraHMYeCKUX.
Omnpeit C. Mumiepa u I. FOpu. O6pazoBanue nonumepos u3 MoHomepoB. KoarepBarHas runoresa
AN. Onapuna, runore3a nepBuyHoro OympoHa J[. XomnneiiHa, reHeruueckas rumoresa I.
Mennepa. Pu6osumsi (T. Yek) u runotesa "mMupa PHK" V. 'mnbepra. @opmupoBanue meMOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u MeTtoabl ee wu3yuyeHHs. Vckonmaemble OpraHMYecKHE OCTaTKU.
[eoxpoHonorus u ee Mertoabl. OTHOcUTENnbHass W aOCONIOTHAs  T'EOXPOHOJOTHSL.
['eoxpoHonornueckas mKama: 30Hbl, 3pbl, HEPUOJIBI, STOXH.

HauanpHble 3Tanel opraHndeckod 3BoiOLMU. [losiBIEHHE M 2BONIONMS NEPBBIX KIETOK.
Opomonsl Metabonusma. Bo3HukHOBeHHE mepBbIX AKocucTeM. COBpEMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor nepBbiXx Ha 3emie cooOmectB. Crpomaronutel. IIpokapuotsl u
9YKapUOTHI.

[IpoucxoxaeHune 3ykapuoT (CUMOHMOTreHe3). DBOMIOLNMOHHOE MPOUCXOKACHHE BHPYCOB.
Hponcxom)]eHHe MHOTI'OKJIETOYHBIX OpTraHu3MOB. Bo3HuukHoBeHnne OCHOBHBIX Tpymmn
MHOT'OKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl 3BOJIOLUUU BbICHIMX pacTeHUil. OCHOBHBIE apoMOp(O3bl paCTEHUH.
Beixog pacrennii Ha cymy. llosBieHue CHOpOBBIX pacTeHUNM W 3aBOECBAHME HMMU CYIIU.
Cemennble pactenus. [IporcxoxkaeHne IBETKOBBIX PACTEHU.

OcHOBHBIE JTambl SBOJNIONHHM >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB - MOSBICHUE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBHIE
KUBOTHBIE. )KU3Hb B BO/e. DBOIIOUS MO3BOHOYHEIX. [IpoucxoxkaeHne ampuoOnii U penTHIIHi.
[TpoucxoxaeHue miekonuTaomux W nTuil. [IpuHiun xmrodeBoro apomopdoza. OcBoeHue
6€CH03BOHO‘IHBIMI/I 1 MO3BOHOYHBIMHU JKUBOTHBIMU CYIIIH.
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Pa3BuTHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeil, IpOoTepo30i, Maaeo30i, ME3030H,
KaifHO30M. OOIIass XapakTepUCTHKA KJIMMara W TEOJIOTMYEeCKUX mporeccoB. [losBieHue u
pacuBeT XapaKTepHBIX OpPraHW3MOB. YTIIE0Opa3oBaHME: €r0 YCIOBHS W BIUSHHE Ha Ta30BbIHA
coctaB aTMOC(hephl.

MaccoBbie BBIMHUpaHUSI - SKOJIOTMUECKHME KpHU3UCHI mpouuioro. [lpuumHbl U cliencTBus
MacCOBBIX BbIMHpaHHi. COBPEMEHHBIN AKOJOTUYECKHN KpU3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHus1 OMopa3zHooOpasus Ha 3emIie.

COBpeMeHHaH CUCTCMa OPraHUYCCKOTO MHDPA. HpI/IHHI/IHBI KJ'IaCCI/I(i)I/IKaI_II/II/I OpraHU3MOB.
OCHOBHBIC CUCTEMATHYCCKHUE T'pyImbl OPraHu3MoOB.

JleMoHCTparuu:

[Moprpersr: ®@. Penu, JI. Cnamnannanu, JI. Tlactep, U.M. Meunukos, A.. Omnapun, /.
Xongeitn, I. Mennep, C. Munnep, I. FOpu.

Tabmumer u cxemol: "Cxema omnbita @. Penu", "Cxema omnbita JI. Ilactepa mo uzyuenuto
camozapoxaenusa xku3Hu", "Cxema ombita C. Mumiepa, I. IOpu", "Ortanel Heopranudeckou
spommoruu”, "l'eoxpononornyeckas mkana", "HadanbHble 3Tambl OpraHUYECKOW HBOJIOIMH'",
"Cxema 00pa3oBaHus dyKapuoT myTeM cumbuorenesa", "Cucrema xuBoit npuposst"”, "CrpoeHue
Bupyca", "Apomopdo3er pacrerui", "Punmoduts”, "OIHOKIETOUYHBIE  BOIOpPOCITH",
"MHuoroxkiierounblie Bogopocau", "Mxu", "I[lanoporauxu"”, "['onocemennsie pacrenus"”, "OpraHsl
LBETKOBbIX pacTeHuil", "Cxema pa3BuTus XHMBOTHOro mupa", "Apomop¢o3bl >KUBOTHBIX',
"IIpocreitmme", "Kumeunononoctueie", "Ilnockue wyepBu", "Unenucronorue", "PbiObI",
"3emuoBoaubie", "lIpecmbikatomuecs”, "Iltuupl", "Miuekonurarommue", "PazBuTHe XU3HU B
apxeiickoit 3pe", "Pa3BuTue )Xu3HM B IPOTEPO30iicKoi 3pe", "Pa3BuTHe KU3HN B NaJIEC030MCKON
spe", "Pa3zBurue Xu3HU B Me3030ickoil 3pe", "Pa3sBuTme xu3HM B KaliHO30Mckol 3pe',
"CoBpeMeHHas cUCTeMa OPraHUYECKOro Mupa'.

OGopynoBanue: repbapuu pacTeHUN Ppa3IMYHBIX OT/AENOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE Tpenaparbl >KUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJIJIEKIIUU HWITIOKOXKHUX, CKEIETHI
MMO3BOHOYHBIX JXWBOTHBIX, Yyd€jia ITHLI H 3Bepef/'1, KOJIJICKIIN U OKaMCHGHOCTeﬁ, IIOJIC3HBIX
MCKOIIaeMbIX, MYIISKU OPTAaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryanbnass nabGoparopHas pabora "MogenupoBanue omnbiToB Mumnepa-lOpu 1o
U3y4YeHHIO aOMOr€HHOTI'0 CUHTE3a OPraHMUeCKUX COSJUHEHUH B IepBUUHON aTMocdepe".

JlaboparopHast pabota "M3yueHue W ONHCAaHUE WCKOMAEMBIX OCTATKOB JAPEBHUX
OpraHu3MoB".

[IpakTnueckas pabota "M3ydenne ocoGeHHOCTEN CTPOEHUS pacTEHUI pa3HbIX OTJENOB".
[TpakTuyeckas padora "V3yueHre 0COOEHHOCTEN CTPOCHNUS TO3BOHOUYHBIX KUBOTHBIX .
120.7.5. Tema 5. [IpoucxoxaeHre 4€I0BEKA - AHTPOIIOTEHE3.

Pasnens! u 3a1a4m aHTpOIIOIIOrUU. METOIbI aHTPOIIOJIOTHH.

CranoBieHne Hpe)ICTaBJ'IeHI/Iﬁ 0 MPOUCXOXKICHHUHU YCITIOBCKA. Penurnosnsie BO33pCHUA.
COBpeMeHHLIC Hay4YHBIC TCOPUH.

CXO,I[CTBO YECJI0BCKAa C KHUBOTHBIMMU. CucremaTndeckoe TTIOJIOKEHHUE YCIIOBCKa.
CBI/II[CTCJIBCTBB. cxXoacTBa 4YCJIIOBEKA C  JKMBOTHBIMU! CpaBHI/ITeJIBHO-MOp(bOJIOFI/I‘-IeCKI/IC,
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sMOpuonIorndeckue, (HU3N0NIoro-OMoXuMudecKkue, moBeneHdeckne. OTIMYus YenoBeKa OT
KUBOTHBIX. [IpsMOX0OkIeHHE U KOMILUIEKC CBSI3aHHBIX C HUM NpU3HAKOB. Pa3BuTHE rojI0BHOrO
MO3T'a U BTOPOM CUTHAJIbHOW CHCTEMBI.

JBwxymme  cunbl  (QakTopsl) — aHTpomoreHe3a:  OMOJOTMYECKHE,  COLIMAJIbHBIE.
CooTHoteHrne OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaJMM aHTpONoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIIBI) U
paHHUE TOHTUABI - OOIIKE MPENKH YeIOBEKOOOpa3HBIX 00€3bsH M JIOACH. ABCTPAJIONHUTEKU -
JIBYHOTHE MpelKu Jroneil. YenoBek ymelnblid, MMepBble W3rOTOBJICHUA Opyauil Tpyna. YemoBek
MPSIMOXOJISAIINI M TIEPBBIN BBIXOJ JIFONEH 3a mpenensl Adpuku. UenoBek relaenbOeprckuii -
o0l MpeIoK HeaHIepTaIbCKOTO YEJIOBEKa U YeJloBeKa pa3yMHOro. UelioBek HeaH1epTaabCKuit
KaK BHJI JIIOJEH XOJIOAHOrO Kiaumara. YesnoBeK pa3yMHBIM COBPEMEHHOIO THIIA, ACHUCOBCKUUI
YyeJlI0BeK, OCBOCHHUE KOHTUHEHTOB 3a npenaenamu Adpuku. [laneoreneTrka u najaeoreHOMHUKA.

DBOJIOLMS COBPEMEHHOro uenoBeka. EcTecTBeHHBIM OTOOp B MOMYISIIUSAX YEJIOBEKA.
Myranuonssiii porecc u nonuMopdusm. [lonynsiuoOHHBIE BOJIHBI, peiid) reHoB, MUTpaLUs U
"3¢dexT ocHOBarens" B MOMYNIAIUSAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacwl. [lonstue o pace. bonbmme pacel: eBponeougHasi (eBpasuiickast),
aBCTpaJO-HEeTpouIHAs (PKBATOpUAJIbHAS), MOHTOJIOMHAs (a3uaTcKo-aMepuKaHckas). Bpems u
NyTH pacCeleHHUs uYeloBeKa Mo I[aHete. EauHCTBO uenoBedueckux pac. Hayunas
HECOCTOSITEJIBHOCTh ~ pacu3Ma. [IpucnocobieHHOCTh  4YenoBeKa K pa3HbIM  YCIOBHSM
OKpyxaroliei cpenbl. BiusiHue reorpaduueckoil cpensl U apeiida reHoB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YEJIOBEKA.

MexaucuuIuinHapHple  MeTonbl B (u3uuecko  (OMONIOTMYECKO) AaHTPOMOIOTHH.
OBOJIIOIIMOHHAS ~ AHTPOTOJOTHUS M TaJCOaHTPOIOJIOTHS  YEJOBEUECKUX  TOMYIISIUH.
buocouuaneHble  WccIeNOBaHMS — OpUpPOAbl  yenoBeka.  lccnenmoBaHue — KO?BOJIOLMHU
OMOJIOTrMYECKOT0 U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauuu:

[Toprpersr: Y. lapsun, JI. JIuku, 5.4. Poruncknii, M.M. I'epacumos.

Tabmuubr u  cxemel: "Metoasl anTpomonoruu”, "TomoBHOM MoO3r uenoBeka',
"YenosekooOpa3Hble 00e3bsiHBI", "CKeneT uenoBeka W ckener mumnanze", "PyauMeHThl u
araBu3mbl", "JIBuKymiue cuibl aHTpomnoreHesa', "DBOJIONMOHHOE JpEBO 4YesloBeKa',

"Apctpanonutek", "UemnoBek ymensiit", "UemoBek mpsimoxopsmmii”, "J[eHUCOBCKUN uerloBeK',
"Heannepransipl", "Kpomanbonus!", "IIpenku yenoseka", "Irarbl 3Bo0OIMHN yenoBeka', "Pacel
yeyoBeka"

O6opynoBaHue: MYISDKH OKaMEHENIOCTEH, MPeAMETOB MaTepuaibHOW KYIBTYPHI MPEIKOB
4yenoBeka, penponykuuu (pororpadum) KapTUH ¢ MHQPOJIOTHUYECKUMHU U  OUONIEHCKUMU
CIOXKETaMU TPOUCXOXKJICHUS YelloBeKa, (oTorpaduu HAXOMOK HMCKOMAEMbIX OCTAaTKOB YEJIOBEKa,
CKeJIeT YelloBeKa, MOENb yeperna 4YejJoBeKa M uepena HIMMIIaH3e, MOJAENIb KUCTU YelloBeKa U
KHCTH IIMMITaH3€, MOJIEJIH TOpCa NPEIKOB YEIOBEKA.

Jlaboparopnast padorta "VM3yuenne ocCoOOEHHOCTEH CTPOEHHUS CKEJIeTa YeIOBEKa, CBI3aHHbIX
C IIPAMOXOXKIeHHEM" .

[IpakTrueckas padota "M3ydeHne 3KOJOTHUECKUX alaliTallluid YeaoBeKa'.

120.7.6. Tema 6. DOxosmorus - Hayka O B3aUMOOTHOILIEHHUSX OPraHU3MOB U
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HAaJIOPraHU3MEHHBIX CUCTEM C OKPYKAIOLIEH CPEIOH.

3apokeHre W pa3BuUTHE OKoyoruu B Tpymax A. I'ymGombnra, K.®. Pymse, H.A.
CesepuoBa, J. I'ekkens, A. Tencnu, B.H. CyxaueBa. Paznmenst u 3amaum sxosoruu. CBsi3b
9KOJIOTUH C IPYTUMHU HayKaMHU.

Mertonsl sxonorun. IloneBbie HaOmomeHUs. DKCIEPUMEHTHI B AKOJIOTHH: MPHUPOAHBIE U
naboparopHsle. MozenupoBaHue B 3KOJIOTMM. MOHUTOPUHI OKPY)KAIOLIEH Cpesibl: JOKaJIbHBbIMH,
PETHOHAIBHBIN U ITI00ATBHBIN.

3Ha4eHWE DKOJIOTMYECKHMX 3HAHMM U 4YeJIOBeKa. OKOJIOIMYECKOE MHUPOBO33PEHHE Kak
OCHOBa CBsI3€H YenoBedeCcTBAa € mpuponod. POpMHpPOBAHHE 3SKOJIOTMYECKOM KYIBTYpbl M
9KOJIOTUYECKOM TPAMOTHOCTH HACEJICHHUS.

JleMoHCTpauu:

[Toptpetsr: A. I'ymbonpar, K.®. Pynse, H.A. Cesepuos, 3. I'ekkens, A. Tencnu, B.H.
Cyxkaues.

Tabmuner 1 cxembl: "Pazmensr akosoruun”, "Metoasl skonoruun”, "CxemMa MOHHTOPHHTA
OKpYyXaroien cpenbl'.

JIabopatopHas pabota "M3ydyeHne MeToA0B SKOJOTHYECKUX UCCIeIOBAaHMMA".
120.7.7. Tema 7. OpranusMsl U cpeia OOUTaHUS.

Okosjoruueckue  (GakTopel W 3aKOHOMEpHOCTH MX jedctBusi. Kiaccudukarus
JKOJOTMYeCcKHX  (hakTopoB:  abWOTHUECKHe, OHOTHYEeCKHe, aHTpororeHHele.  OOume
3aKOHOMEPHOCTH JIeUCTBHS dKojornueckux (akropos. [Ipasuno munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AGunornueckue (akropsl. CBeT Kak skojoruueckuil ¢akrop. JleficTBue pa3HbIX y4acTKOB
COJTHEYHOTO CIIEKTpa HA OpPraHU3Mbl. DKOJIOTMYECKHUE TPYNNbl PACTEHUW M >KUBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CUrHanbHas poiib cBeTa. POTONEpHOIU3M.

Temneparypa kak skomornyeckuil Qaxrtop. [leficTBue Temmeparypbl Ha OpraHU3MBIL.
[TolkunoTepMHBIE U TOMOMOTEPMHBIE OPTaHNU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonmormyeckuil ¢akrop. IlpucnocoOnenus pacteHuil K MOLAEpKaHHUIO
BogHoro Oamanca. Knaccudukanumss pacteHuit mo oTHomieHuto K Boje. [Ipucrmocobnenus
JKABOTHBIX K H3MEHEHUIO BOAHOTO pEXUMA.

Cpenbl oOWMTaHUS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TITyOMHHAs
MOJIIMTOYBEHHAsS, BHYTpHUOpraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opraau3moB. [IpucnocobaeHnst OpraHu3MoB K JKH3HU B Pa3HBIX Cpeax.

buonornueckue purmbel. BHenmHue u BHyTpeHHUE pUTMBI. CyTOYHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco61eHHOCTh OPraHu3MOB K CE30HHBIM M3MEHEHHSIM YCIOBUMN YKHU3HH.

XKuznennvoie ¢opmbl opranusmoB. Ilonstue o xuzHeHHoil dopme. KusHeHHble (POpMBI
pacTeHMii: JepeBbs, KyCTapHHKH, KyCTApHUYKH, MHOTOJETHHE TpaBbl, OJIHOJETHUE TpPAaBBI.
JKuznennbie (OpMBI KUBOTHBIX: THIAPOOHMOHTHI, T'€OOWOHTHI, a’3poOMOHTHL. (OcobeHHOCTH
CTpOEHHUS U 00pa3a )KU3HU.
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buotnueckne  Qaktopel. Buasl  OMOTHYECKHMX  B3aWMOIEHCTBUI:  KOHKYPCHIIUS,
XUIIHUYECTBO, cUMOM03 U ero ¢opmbl. [lapazutusm, koomnepauus, MyTyaau3M, KOMMEHCAIN3M
(KBapTHpaHTCTBO, HaxjeOHmuecTBO). Herpoduueckne  B3ammoneilcTBus  (TOmMUECKue,
dbopuueckue, (padbpuueckue). 3HauyeHUE OMOTUYECKUX B3aUMOACHCTBUN JIsi CYIIECTBOBAHMS
OpraHu3MoB B cpefie ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoHCTparuu:

Tabmuupr u cxemsl: "Dxonoruueckue Qaxtopsl’, "CBeToBoii crmektp, "DKoIOrH4ecKue
TPYIIbI )KUBOTHBIX MO OTHOLICHUIO K CBETY", "TermnokpoBHbIE )KUBOTHBIE", " X0I0IHOKPOBHBIE
*kuBOTHbIE", "®duU3nonornyeckue amantanuu >KUBOTHBIX", "Cpensl OOUTaHHS OpPraHU3MOB",
"buonornueckue putmsel", "YKuznennole hopmbel pactenuii”, "JKu3zneHHele HOpPMBI KUBOTHBIX'",
"DKocucTemMa MIMPOKOJIMCTBEHHOro Jieca", "Dkocucrema xBoitHoro Jseca", "llemu nurtanus",
"XumuunuectBo", "Tlapazutuzm", "Konkypennus", "Cum6mo3", "KommeHcamuzm".

O6opynoBanue: repOapud PacTCHWA W KUBOTHBIX, MPUCIOCOOIICHHBIX K BIUSHUIO
pasIMYHBIX  SKOJOIMYECKUX  (akTOpoB, TrepOapuu  CBETONIOOUBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHUH, CBETONIOOWBBHIC, TEHEIIOOMBHIE M TEHEBBIHOCIHMBBIC KOMHATHBIC
pacTteHus, repOapud U KOJUIEKLUMH TEIUIOIIOOUBBIX, 3MMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHMii, 4Yydena MNTUIl W 3Bepei, repOapuu pacTeHHM, OTHOCSIIMXCS K TUrpopuTam,
kcepopuTaMm, Me3o(puUTaM, KOMHATHBIC PACTEHHs MJAHHBIX TIPYII, KOJUIEKLHH >KUBOTHBIX,
OOHMTAIOIIMX B pa3HBIX Cpelax, repOoapuy M KOJUICKIIMU PACTEHUH M KMUBOTHBIX, 00JIaIAI0NINX
yepTaMu MPUCHOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBUHM JKU3HHU, repbapuu u
KOJUISKIIUM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (HOpM, KOJJIEKIIUH IKHUBOTHBIX,
YUYacCTBYIOIIUX B Pa3IMYHbIX OMOTHMUYECKUX B3aUMOJCHCTBUSAX.

Jlaboparopnast pabota "BrisiBieHHe MPUCTIOCOOICHNU OPTaHU3MOB K BIUSHUIO CBETA'.

JlaGoparopHast paboTta "BblsBieHHE NPUCIOCOONEHUH OpPraHU3MOB K  BIUSHHIO
TeMneparyps".

JlaGopatopHast pabora "AHaromuueckue OCOOEHHOCTH pACTEHHH M3 pPa3HBIX MECT
oburauus".

120.7.8. Tema 8. Dxonorust BUAOB U MOMYSLUMN.

DKOJIOTUYECKNE XapaKTePUCTUKKU Momyisiuu. Ilomynsius kak Ouonoruyeckas cucTeMa.
Ponbp HeomHOpOAHOCTH cpenbl, (PU3MYECKHX OapbepoB M OCOOEHHOCTEH OMONOTHMH BHJIOB B
(bopMUpPOBaHUU TPOCTPAHCTBEHHOMN CTPYKTYpHI nonynsiiuii. OCHOBHBIE TOKA3aTENN MOMYISIIIUU:
YHUCJIICHHOCTb, IUIOTHOCTb, BO3PACTHAs W IIOJIOBAast CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII
poCTa, CMEPTHOCTh, MUTPALIMSL.

Okosornyeckasi CTpykTypa nomymauuu. OneHka YUCIEHHOCTH nonysinuu. J{uHamuka
NOMYJISIUU U ee perynanus. buortnueckuii noreHman nonyasiuuu. MojenupoBanue JUHAMUKI
nonyinsiuud. KpuBble pocta uyMciaeHHOCTH mnomynsauuu. Kpusble BbDKMBaHMS. Perymsauus
YUCIIEHHOCTH TMOMYNIALUNA: POjb (AKTOPOB, 3aBUCAIIUMX U HE 3aBUCAIIMX OT IUIOTHOCTH.
DKOJIOTHYEeCKue cTpareruu BuaoB (r- u K-crparerun).

[Tonstne 00 »Skomormueckodl Huime Buaa. Mecroobutanue. MHOTOMEpHAs MOIENb
skosnornueckor HumM J[.M. XarunmHcona. Pasmepsl skonorndeckoil Humud. lloreHumanbHas u
peanu30BaHHAs HUILH.

Bun xak cucrema mnomnynsuuii. Apeanbl BUIAOB. BUIbI M MX JKU3HEHHBIE CTpPATErHH.
DKONOTrNYeCcKre SKBUBAJIEHTEI.
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3aKOHOMEPHOCTH TOBEIEHUS U MHUIpaluil >KUBOTHBIX. buHolornueckue WHBA3UU
qy)KEPOIHBIX BHJIOB.

JleMoHCTpauu:
[Toptpet: .M. XaT4yuHCOH.

Tabmuupl n cxemsl: "DKonoruueckue xapakrepuctuku nomynasuuu', "I[IpoctpancTBeHHast
cTpyktypa mnonymsiuuu”, "BospactHeie mnupamuabl nomyisinuu', "CKopocTh 3aceieHus
MOBEPXHOCTU 3eMJIM pazMyHbIMU opranudmamu’, "Mogenb skonorudyeckot numu JI.U.
XarynHcoHa".

O6opynoBanue: repOapun pacTeHUM, KOJUIEKIIUN KHBOTHBIX.
JlaGoparopnas padota "[IpucriocobneHus ceMsiH paCTeHUM K pacceeHu 0",
120.7.9. Tema 9. Dxonorus cooOIecTB. IKOJIOTHUECKUE CUCTEMBI.

CooOmecTBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBS3M MEXIy OpraHM3MamMH B
OuoILIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A.[l. Tencnu). OyHKIMOHATBHBIE OJIOKW OPraHU3MOB
B OKOCHUCTEME: TPOMYIICHTHI, KOHCYMEHTHI, peayleHThl. Tpodudyeckue ypoBHU. Tpodudeckue
nenu u cetud. AOuorumdeckue Omoku skocucteM. [louBbl M uibl B 3Kocuctemax. KpyroBopor
BEIIECTB U IMOTOK YHEPTUHU B IKOCUCTEME.

OcHOBHBIE TOKa3aTean dKocucTeMbl. bruomacca v mpoxyKius. DKOJOTrHUECKUe MUPaMUIbI
yucell, 0MoMacchl U SHEPTUU.

HanpapneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB - CyKIleccHH. [lepBUYHBIC U BTOPUYHBIE
CYKIIECCMM M WX NpPUYHMHBL. AHTPOIIOI€HHBIE BO3JACHCTBHS Ha cykuneccuu. KiummakcHoe
coobmectBo. buopasHooOpasue M MOMHOTa KPyroBOPOTa BEIIECTB - OCHOBA YCTOHYMBOCTHU
COO0IIECTB.

HpI/IpO,I[HLIC O9KOCHUCTCMEI.

AHTpOIIOTEHHBIE  DKOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Paznmuums  mexay
AQHTPOIIOTEHHBIMU U IIPUPOJHBIMHU SKOCUCTEMAMU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. Topoackas ¢opa u dayna.
CunaHTponu3anusi TopoAckoil  ¢ayHbl. buonornueckoe U XO3MHCTBEHHOE 3HAYCHUE
arpo’KOCHCTEM M YPOOIKOCHCTEM.

3aKOHOMCpHOCTI/I (I)OpMHpOBaHI/IH OCHOBHBIX B3aHMOACUCTBUMN OpTraHHU3MOB B DKOCUCTEMAX.
HepeHoc OHEPIYH U BCUICCTB MCXKIAY CMCKHBIMHU 3KOCHUCTEMAaMMU. YCTONUNBOCTE OpraHmu3mMoB,
HOHyJ'ISII_II/Iﬁ H OKOCUCTEM B YCJIOBHUAX CCTCCTBCHHLIX U aHTPOIIOTI'CHHBIX BO3JICHCTBUIA.

MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOTIOTEHHBIX AKOCHCTEM.
JleMoHCTpanuu:
[Toptpet: A.J. Tencnu.

Tabmuupsr 1 cxemsl: "CTpykTypa OuoreHosa", "DkocucTemMa MIMPOKOIMCTBEHHOTO Jieca',
"Okocucrema XxBoiHOro Jieca", "OYHKIIMOHAJIbHBIC TPYIIBI OPraHU3MOB B 3KOocHCTeME'",
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"KpyroBopor BemiectB B 3kocucteme", "llenum mnuTaHus (mactOummHAs, JaeTpUTHas)",
"Dxojoruyeckas mupamuaa yucen”, "DKomorudeckas nupamuna ouomaccher”, "DKomorudeckas
nupamuaa sueprun”, "O6pazoBanue 6onora", "IlepBuunas cykueccus", "BoccraHoBneHue neca
nocie noxapa', "Okocucrema ozepa”, "Arpouenos", "KpyropopoT BemecTB U NOTOK SHEPTUH B
arporenose", "Ilpumepst ypooskocuctem".

Oo6opynoBanue: repObapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, 4ydella NTHIl U 3Bepew,
repbapui KyJIbTypHBIX U JIUKOPACTYLIUX PACTEHUN, aKBaApPUYM KaK MOJIEJIb SKOCUCTEMBI.

[IpakTnueckas padota "M3yuenue u onucanue ypo03KOCUCTEMBI'".

JlaboparopHas pabora "M3yueHue pa3zHOOOpas3wsi MEIKHX MOYBEHHBIX WICHUCTOHOTHX B
pa3HBIX dKOcHCTEMAX ",

Okckypeust "DKCKypcHsl B TUIIMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIHN MM TOWMEHHBIH JIyT, 03€po, 00510TO0)".

Dkckypeust "OKCKypcHs B arposKocucTeMy (Ha IOJI€ UM B TEINIMYHOE XO35AHCTBO)" .
120.7.10. Tema 10. buocdepa - mobanpHas SKOCUCTEMA.

buocdepa - obmerutanerapHas 00onouka 3eMiIH, TJe CYIIECTBYET WMJIM CyIIEeCTBOBaja
*u3Hb. Pa3BuTHe npeacrasnenuit o 6uochepe B Tpynax J. 3rocca. Yuenue B.M. Bepnaackoro o
ouocgepe. Obmactu 6mocheps u ee cocras. KnuBoe BeniecTBo Onocdeps! U ero GyHKINH.

3akoHOMEpHOCTU cyliecTBoBaHUs Ouocdepsl. OcobeHHocTH OHocdepbl Kak IoOalbHON
9KOCUCTEeMBI.  JlMHamMu4deckoe paBHOBecue B Owocdepe. KpyroBopoTsl BemecTs U
OnoreoXxMMHUYECKUe UKIIBI (YIieposa, a3oTa). PUTMHUHOCTS siBIeHUH B buocdepe.

3oHanbHOCTh Onocgepsl. [lonsTre o Ouome. OCHOBHBIE OMOMBI CYIIN: TYHIpPA, XBOMHbBIE
Jjeca, CMEIIaHHbIE U HIMPOKOIMCTBEHHBIE JIECA, CTENH, CABaHHBI, ITyCTHIHU, TPOIIMUYECKHE JIECa,
BbICOKOTopbs. Kimmar, pacTuTeNbHbIN U dKUBOTHBIM MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIUS JKUBBIX CHCTEM, OLEHKA UX PECYPCHOIO NOTEHIMaNa 1 OMOChEepHbIX
byHKIUI.

JleMoHCTpauuu:

[oprpetsr: B.W. Bepnanckuii, 3. 31occ.

Tabmuuer u cxemsr: "Teocheprsr 3emmn", "Kpyrosopor azora B mpupone", "KpyroBopot
yrepona B npupoae"”, "Kpyroopor kuciopona B npupozae”, "KpyroBopor Boabsl B mpupoze”,
"OcHoBHble 6uombl cymu", "Knumarnueckue nosca 3emnu", "Tynapa", "Taiira", "CMmemanHbIii
nec", "[lInpoxonucreennsii nec”, "Crenp", "CaBanna", "Ilycteiaa", "Tponnueckuii nec".

Ob6opynoBanue: repbapun pacTeHU pa3HBIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

120.7.11. Tema 11. YenoBek u okpyxKaromas cpeaa.

DKONOTUYECKHe KpHU3UChl M WX TNpUYMHBL BosneiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3NYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpenbl. OXpaHa BOAHBIX
pecypcoB. Pa3pymenue noussl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHnue kinmara.

AHTpPONOT€HHOE  BO3JICUCTBME HA PACTUTENIBHBIM W  KUBOTHBIM Mup. Oxpana
pPacTUTEIBHOTO U KMBOTHOrO Mupa. OCHOBHBIE IPUHLMIIBI OXpaHbl pupoabl. KpacHele KHUTH.
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Oco60 oxpansiembie nipuponubie Tepputopun (OOIIT). Boranndeckue cagpl ¥ 300I0THYECKUE
MapKH.

OcCHOBHbIE NPUHIUIBI YCTOMYMBOIO Pa3BUTHUS UYEIOBEUYECTBA U NMpUpPOAbl. PannoHanbHOE
MPUPOJONONB30BAHNE W COXpaHEHHWE Ouojoruueckoro pasHooOpasust 3emuu. OOumue
3aKOHOMEPHOCTH ITI00AIBHBIX SKOJIOTMYECKUX KpU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KPHU3HCa
U €r0 BEPOATHBIE MOCIIEICTBUSI.

Pa3ButHe MeTO/10B MOHUTOPUHTA PA3BUTHS ONTACHBIX TEXHOTEHHBIX MTPOILIECCOB.
JleMoHCTparuu:

Tabmuupr u  cxembl: "3arpsisHenue armocdepsl’, "3arpssHenue ruapocheps”,
"3arpsisaenne moussl”, "[lapaukoBeii 3ddexr", "Oco00 oxpaHseMble IPUPOIHBIE TEPPUTOPUN"
b 2 b

"Mogenu yrpasiseMoro mupa'.

Ob6opynoBanue: Qotorpaguu OxpaHseMbIX pPacTeHUH U KHUBOTHbIX KpacHON KHuru
Poccniickont @enepannn, KpacHON KHUTM perHoHa.

120.8. MNMnaHunpyemble pe3ynbTaTbl OCBOEHUS MporpamMmbl No 6uornorun Ha
ypOBHe cpeaHero obuwero obpasoBaHus.

120.8.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOEHUS
O0y4aroIUMHCS ITPOTPaMM CPEIAHEro oO0IIero oOpa30BaHMs: JTUYHOCTHBIC, METAIPEAMETHbBIC H
peaMETHBIC.

B cTpyKkType JMYHOCTHBIX PE3yIbTAaTOB OCBOEHHS MPOTrPAMMBI 10 OUMOJOTMM BBIAETIEHBI
CIIEAYIOIIME  COCTaBJISIOIIME. OCO3HaHHE OOYYalOIUMMCS  POCCUHCKOM  IpakJAaHCKOM
UJCHTUYHOCTH - TOTOBHOCTM K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOONPEAETICHHUIO,
HAJIMYME€ MOTHBAallMM K OOy4YeHHWIO OWOJIOTWH, IleJieHANpaBIeHHOE pPa3BUTHE BHYTPEHHHX
yOSKJeHUH JTMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEW M MCTOPHUYECKUX TPAJAULUN Pa3BUTHUSA
OMOJIOTHYECKOTO 3HAHUs, TOTOBHOCTH M CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOICTBOBATHCS B
CBOEH  JEATETBHOCTH  IIEHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKaMH, HPUCYIIMMU  CUCTEME
OWosornyeckoro  oOpa3oBaHWsl, HAJIWYHME TPABOCO3HAHMSA  DKOJOTHUECKOH  KYJIBTYPHI,
CHOCOOHOCTH CTaBUTh LIEJIU M CTPOUTDH KU3HEHHBIE TUIAHBI.

120.8.2. JInuHOCTHBIE pe3yabTaThl OCBOECHUSI IMPOTpaMMbl MO OWMOJIOTUU JTOCTHTAIOTCA B
€IMHCTBE YYE€OHOH M BOCIUTATENbHOM JEATENIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU
POCCUICKMMH COLHUOKYJIBTYPHBIMHM, HCTOPHYECKHMH U JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH,
OPUHATBIMH B OOIIECTBE IMpaBUJIaMM M HOPMaMHU IOBEIEHHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHMsI, CAMOBOCIIUTAHNS U CaMOPa3BUTHs, PA3BUTHS BHYTPEHHEH MO3ULUHU JTUYHOCTH,
MaTPUOTU3MA U YBAXECHUS K 3aKOHY U IIPABOIOPSAIKY, YEJIOBEKY TPYJAa U CTapllIeMy IIOKOJIECHHUIO,
B3aMMHOTO YBa)KE€HUS, OEpEeKHOr0 OTHOIIEHMS] K KYJIbTYPHOMY HACIEAMIO U TPaIulUsaM
MHOTOHAIMOHAJILHOTO Hapozaa Poccuiickoit denepanuu, npupoie U OKpyKarollen cpee.

120.8.3. JIuyHOCTHBIE pe3ynbTaThl OCBOECHUS yueOHOro mpeamera "buonorus" MOMKHBI
OTpa’kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBAThbCS CHOPMUPOBAHHOM
BHYTPEHHEH TO3WLHEH JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpPWEHTAlMH, IO3UTHUBHBIX
BHYTPEHHUX YOEXICHHUH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSAM POCCHHCKOTO
oOmiecTBa, paclIMpeHHe KU3HEHHOTO OMbITa U OMbITA JEATEIbHOCTH B MPOIECCEe peanu3alin
OCHOBHBIX HaIlPaBJIEHUI BOCIIUTATENIBHOMN 1€ATENbHOCTH, B TOM UUCIIE B YaCTH:

1) rpax1aHCKOr0 BOCITUTAHUS:
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c(OpPMUPOBAHHOCTh  TPAXKJAHCKOM TO3UIMH  oOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPABOIIOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTU IPU CO3JaHUM YUEOHBIX IPOEKTOB,
pelIeHUH y4eOHBIX M [T03HABATENIbHBIX 3a/1a4, BHIITOJHEHUN OMOJIOIMYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTD OIpCaAcCIATh CO6CTB€HHyIO IO3HUIHUIO II0 OTHOIICHUIO K ABJICHUAM
COBpeMeHHOﬁ JKM3HU U OOBSICHATD c€c,

YMEHHE  YYUTHIBaTh B  CBOMX JICUCTBUSAX  HEOOXOMUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH ¢ Pa3HBIMU YOCKICHUSMH, KYIbTYPHBIMU IIEHHOCTSMH M COLIMAJILHBIM
MOJIOKCHUEM;

TFOTOBHOCTb K COTPYAHHUUYCCTBY B MPOHCCCEC COBMCECTHOI'O BBIIIOJHCHUA y‘le6HI>IX,
MMO3HABATCIIbHBIX MW HCCICAOBATCIIBCKUX 3a4a4d, YBAXUTCIBHOIO OTHOMICHUA K MHCHHUIO
OIITIOHCHTOB IIPpHU O6C}’)K,Z[CHI/II/I CIIOPHBIX BOIIPOCOB OHOJIOIHYECKOTO COACPIKAHUA,

TOTOBHOCTbB K FYMaHHTapHOﬁ n BOJIOHTGpCKOfI JACATCIIBHOCTH,
2) MMaTpUOTUYCCKOI'O BOCIIUTAHUA:

c(hOpMHPOBAHHOCTb POCCUICKOM I'PAKIAHCKON MIEHTUYHOCTH, MATPUOTU3MA, YBAXKCHUS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTM mepen PoamHON, ropaoctu 3a CBOM Kpail, CBOIO
Poauny, cBOi1 S3BIK U KYJIBTYPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHE K TMPUPOJHOMY HACICIUIO U MaMATHUKAM IIPUPOJBL,
JocTHKeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUNWCKHX VYUYEHBIX B CTAHOBJICHHE W pPa3BUTHE
6I/IOJ'IOFI/II/I, [MIOHUMAaHU 3HAYEeHU OMOJIOTMH B IIO3HAHWN 3aKOHOB IMPpUPOJAbI, B )KU3HH YCJIOBCKA U
COBPEMEHHOT0 00111eCTBa;

HﬂeﬁHaﬂ Y6€)KI[CHHOCTI), TOTOBHOCTB K CITYKCHHIO U 3alIUTC OTCLICCTBa, OTBCTCTBECHHOCTH
3a ero cyne0y;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHMUS:
OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUIUCKOTO HAPO/A;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHHS;

CIIOCOOHOCTH OIICHUBATb CUTYyallUIO U NIPUHUMATL OCO3HAHHBIC PCIICHU, OPUCHTHPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HAaHHUC JIMYHOI'O BKJIaga B TIOCTPOCHUC yCTOfI‘-IPIBOI‘O GYIIYH_[CTO;

OTBETCTBCHHOC OTHOHICHUEC K CBOMM POAUTEIIAM, CO3JaHUIO CEMbH HAa OCHOBE OCO3HAHHOT'O
IMPUHATHA LICHHOCTEN CEMEHMHOM XKMU3HU B COOTBETCTBUH C TpaauuussMunu HapOoa0B POCCI/II/I;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

9CTCTUYCCKOC OTHOUICHUC K MHPY, BKIIOYAA 3CTCTUKY 6LITa, HAay4YHOI'0O M TCXHHUYCCKOTO
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TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHUN;
ITOHMMAHHUE SYMOLMOHAJIBHOTO BO3EHCTBUS )KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKCHHUIO B Ppa3HbIX BHUAAX HCKYCCTBA, CTPCMIICHHUC IIPOSABIIATH
KadyecTBa TBOp‘iGCKOfI JIMYHOCTH,

5) ¢u3HUecKoro BOCIUTAHUS:

[IOHMMaHHE U pealn3alys 340pOBOro U 06e30macHoro oopasa *HU3HHU (310pOBOE MHUTAHUE,
cOOJIOICHNE TUTMEHUYECKUX IPAaBWJI U HOpPM, COAJIaHCUPOBAHHBIM PEXKUM 3aHATHH U OTIbIXA,
perynsapHas (u3Muyeckas aKTUBHOCTb), OEpEXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3MUYECKOMY M IICUXUYECKOMY 3/10POBBIO;

INOHMMAaHHUEC NCHHOCTH TMPaBUII HWHAUBUAYAJIBHOTO W KOJUJICKTHBHOT'O 0e30macHoro
MOBCACHUSA B CUTyallUAX, YTPOKAOIMINX 30J0POBbIO 1 )KU3HHU JIIOI[Cﬁ;

OCO3HAHHWE TMOCIEACTBUA M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTpeOJIEHUs aJKOroJs,
HapKOTHKOB, KypeHHUs);

6) TPYIOBOTrO BOCIIMTAHHUSA:
TOTOBHOCTbH K TPYAY, OCO3HAHHE LIEHHOCTHU MacTepCTBa, TPYL0JI00ue;

TOTOBHOCTH K aKTHBHOM ACATCIIBHOCTHU TEXHOJIOTHYECKOH B COHH&J’ILHOFI HalpaBJICHHOCTH,
CIIOCOOHOCTh WHUIUUPOBATD, IJIaHUPOBATh u CaMOCTOATCIIbHO BBIIIOJIHATH TaKyro
ACATCIIBHOCTD,

WHTEpEC K pa3iuuHbIM chepaM NpodeCcCHOHAIBHOU ACATEIHLHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BBIOOp OyAyIIel mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BaHUIO Ha MPOTSHKEHUU BCeil
KHU3HH,

7) SKOJIOTHYECKOTO BOCIIUTAHMUS:

9KOJIOTHYCCKHU uenec006pa3Hoe OTHOIICHUEC K NPHUPOAC KaK MCTOYHUKY KH3HHU Ha 36MJ’I€,
OCHOBC €€ CylICCTBOBAHUA,

IOBBIIICHUEC YPOBHA JKOJIOTHYECKOM KYJIIBTYPBI: HpHOGpCTCHI/IC OIlbITa IIJIAHUPOBAHUA
IMMOCTYIIKOB U OLI€CHKU MX BO3MOXKHBIX HOCJ'IGJICTBI/Iﬁ JUISA OKPY)KaIOHICﬁ Cp€abl;

OCO3HaHUE IT100aIbHOTO XapaKkTepa IKOJIOTNICCKUX HpO6J'I€M )51 HYTCf/'I HX PCIICHUA,

CIIOCOOHOCTh MCIIOJIb30BaTh NMPHOOpETacMble MPU W3yYCHUU OUOJIOTUU 3HAHUS U YMCHUS
IpU PEIICHUH TMPOOJEeM, CBA3aHHBIX C PAUOHAIBHBIM IPUPOIOIOIH30BAaHUEM (COOTIOICHUE
IMpaBUJI MOBCACHUA B IIPHUPOAC, HAIIPABICHHBLIX Ha COXPAHCHHEC PABHOBECHA B JKOCUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHOChephl);

AKTHUBHOE HENPUATHE JEHCTBHUM, MPUHOCAIIUX BpEI OKPYXKAIOIEH IPUPOAHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOIArONPUSTHBIE YKOJIOTHUYECKHE TOCIEACTBUS MPEITPUHUMAEMBIX
JIEUCTBUI U MPETOTBpALIATh UX;

HaJIM4YnUC PA3BUTOTO JSKOJIOTMYCCKOI0 MBIINUICHUS, 3KOJIOTHYECKOM KYJIbTYpPbI, OIIbITA
JCATCIIBHOCTHU JKOJIOTUYECKOU HAIpaBJICHHOCTH, YMCHHUSA PYKOBOACTBOBATHCA HMHU B


https://login.consultant.ru/link/?req=doc&base=LAW&n=495182&date=20.05.2025
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134

[03HABaTEIbHONW, KOMMYHUKAaTHBHOW W COLUMAIBHOM MPAKTUKE, TOTOBHOCTM K YYacTHUIO B
MPAKTUYECKOM JAEATEIbHOCTH YKOJIOTHYECKON HANPABICHHOCTH;

8) IEHHOCTH HAYYHOTO MMO3HAHMUS:

c(OpPMUPOBAHHOCTH ~ MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAayKd ¢ OOLIECTBEHHOW TMPAKTHKH, OCHOBAaHHOTO HAa JUAJOre KYIbTYD,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEIILCKOM KYIBTYPBI KaK CpPEACTBA B3aUMOACHCTBUSA
MEXy JIFOAbMU U ITO3HAHUS MUPA;

MOHUMaHKE CreHU(pUKA OMOJIOTUM KaK HAayKd, OCO3HAHUS €€ poiud B (OPMHPOBAHUHU
PaLMOHAIIFHOTO HAyYHOTO MBIIUICHHS, CO3/1aHIH IIETIOCTHOTO MPEICTABICHUS 00 OKpYKaroIeM
MHUpE KaK O €IMHCTBE NPUPOABI, YeJOBeKa M OOIIecTBAa, B MO3HAHWU HPUPOAHBIX
3aKOHOMEPHOCTEH M pelIeHU: Ipo0iieM COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeX/I€HHOCTh B 3HAYMMOCTH OHMOJIOIMM ISl COBPEMEHHOW LMBUIM3aLUU: oOecredyeHus
HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pemarb pecypcHbie MpoOJIeMbl pa3BUTHSI YEJIOBEUYECTBA, IMOMCKA MyTeH BBIXO/A U3 ITI00ATBHBIX
9KOJIOTHYECKUX MPoOsieM B oOecrieueHns nepexoia K YCTOWYMBOMY Pa3BUTHIO, PALIMOHAIIBEHOMY
MCIIOJIb30BaHUIO IPUPOAHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTaH/IapPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OHOJIOTHMUYECKHX 3HAHHWI B IENAX MOBBIIICHUS 0O
KYJIBTYPBI, €CTECTBEHHO-HAayYHOW TIPaMOTHOCTH KaK COCTAaBHOW 4YacTh (PyHKIMOHAILHOU
rPaMOTHOCTH O00yYaromuxcs, GopMupyeMoil pu U3y4yeHUH OUOIIOTHH;

IMOHUMaHUE CYIIHOCTH METOAOB TMO3HAHMS, HCIIOIb3YEMBIX B E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH UCTOJB30BaTh TOJTy4YaeMble 3HAHUS IS aHanu3a W OOBSCHEHHS SBICHUN
OKPYXAIOIET0 MUpa M TMPOUCXONAIIMX B HEM H3MEHEHUW, yMEHHE Jenarb 0O0OCHOBAaHHBIC
3aKJTIOUYEHUS] Ha OCHOBE HAy4YHBIX (DaKTOB M HMMEIOIIUXCS JAHHBIX C IENbI0 MONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIB30BaTh OHMOJIOTMYCCKUE 3HAHUS I pCHICHUSA
Hp06J'ICM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX,

OCO3HAaHHUEC HCHHOCTH Hay‘IHOﬁ ACATCIIbBHOCTHU, TOTOBHOCTb OCYHICCTBJIATH HPOCKTHYIO U
HCCICA0BATCIIbLCKYIO ACATCIIBHOCTD MHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHMIO U C€amMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJIYYCHHUIO HOBBIX 3HaHUM 1O OHOJIOTMH B COOTBETCTBUH C KU3HEHHBIMH
NOTPeOHOCTSAMHU.

120.8.4. B mporecce AOCTUXKEHHS JIMYHOCTHBIX PE3YIbTaTOB OCBOEHUS O0y4YaIOUIMMUCS
OporpaMMbl  CpeAHero  obmero oOpa3oBaHMs y  OOy4alOUIMXCS  COBEPIIECHCTBYETCS
AMOLIMOHAJIbHBIN UHTEJIEKT, IPENoaralonuii chopMIUpPOBAaHHOCTD:

CaMOCO3HaHHUSI, BKJIIOUAIONIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHUE,
BHJICTh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOMN IMOIIMOHATLHOUN cephl, OBITh YBEPEHHBIM B Ce0¢€;

CaMOpEryJIMPOBaHMsI, BKJIFOYAIOLIETO CAMOKOHTPOJIb, YMEHNUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBECHUE, CIIOCOOHOCTh aAaNTHPOBATHCS K SMOIIMOHAIBHBIM H3MEHEHUSIM U TIPOSIBIISATD
TrHOKOCTh, OBITH OTKPBITHIM HOBOMY;;


https://login.consultant.ru/link/?req=doc&base=LAW&n=495182&date=20.05.2025
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134

BHYTPEHHEH MOTHUBAlLMU, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO LIEIM U YCIEXY,
ONTHMH3M, HHUIIUATUBHOCTD, YMEHHUE JIEHCTBOBATD, UCXOAS U3 CBOMX BO3MOKHOCTEM;

OMIIaTHuH, BKJIIO‘IaIOH.[eI\/'I CIIOCOOHOCTh MOHUMATH SMOIIMOHAJIBHOC COCTOSAHHUC [JpYIuUx,
YYUTBIBaTh €r0 TPU OCYIIECTBICHUM KOMMYHHKALMH, CIIOCOOHOCTh K COYYBCTBHIO H
CONEPESIKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIFOYAIOIUX CIIOCOOHOCTh BBICTPAMBATh OTHOLIEHHS C APYTMMHU
JFOIBMH, 3200TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIIaTh KOHPIUKTHI.

120.8.5. MeranpenMeTHble pe3yabTaTbl OCBOCHHS ydeOHOro mnpeamera "buomorus"
BKJIIOYAIOT: 3HAYUMBbIE I E: (dbopmMupoBaHUs MHUPOBO33pEHUS 00y4aroIIMXCs
MEXIUCUUIUTMHAPHBIE (MEXIIPEeIMETHbIE) OOIIeHayYHbIE MOHSATHUS, OTPaXAIOIIHE [EJIOCTHOCTD
HAyYyHOW KapTHHBI MHpa ¥ CHEIU(HUKY METOAOB IMO3HAHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax (BELIECTBO, SHEPTHUS, SBJICHUE, MPOIIECC, CUCTEMa, HAyYHBIM (PaKT, MPUHIMII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIEIOBaHUE, HAOIOAECHHUE, U3MEPEHUE, SKCIEPUMEHT U
Ipyrue); yHUBEpcalbHbIe y4ueOHble JelcTBUA  (TIO3HABaTelbHBbIE, KOMMYHUKATUBHBIE,
peryisiTuBHBEIE), oOecreunBaiomme (opMHpOBaHHE  (PYHKIIMOHAIBHOW TPAaMOTHOCTH H
COLIMANIBHOM  KOMIETEHIIMM OOYy4YalolIuXcs; CIOCOOHOCTh OOydYaloluXcs HCIOJIb30BATh
OCBOEHHBIE MEKIAMCUUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS W YHUBEpCAJIbHBIC y4deOHBIC
JEHCTBUS B MO3HABATEIBHON U COIUATBHOMN MPAKTUKE.

120.8.6. B pe3ynbrare u3yueHusi OMOJOTUU HAa YPOBHE CpPEIHEro 0o0Iero oopa3oBaHUs y
oOyuaromerocss OynyT copMHpPOBaHBI MTO3HABATEIbHBIC YHHUBEPCAIBHBIC Y4eOHBIC NEHCTBHS,
KOMMYHUKATUBHBLIC YHUBCPCAJIBbHBIC y‘-Ie6HBIe HeﬁCTBHﬁ, PErYISITUBHBIC YHHBCPCAJIbHBIC
y4eOHBIE ICHCTBUS, COBMECTHAS AEATEILHOCTD.

120.8.7. MeranpeaMeTHble pe3yibTaTbl OCBOCHHS MPOTpamMMbl CPEIHET0  OOIIEro
00pa30BaHMsl JOKHBI OTPAXKaTh:

120.8.7.1. OBnaneHue yHUBEPCAIbHBIMUA YI€OHBIMU MTO3HABATEILHBIMU JICHCTBUSIMH:
1) 6a3oBbIE JIOTHYECKUE JICHCTBHS:

CaMOCTOSITENIbHO (POPMYIUpPOBaTh M aKTyaJU3UpOBaTh MpoOJIEMYy, paccMaTrpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BaTh NPU OCBOCHUH 3HAHUN MPUEMBI JJOTMUECKOTO MBIIUIEHUS (aHaJIn3a, CUHTE3a,
CpaBHEHMs, Kiaccu(UKauu, OOOOIIEHUs), PACKPBIBaTh CMBICH OHMOJIOTUYECKUX MOHATHHA
(BBLOENATH UX XapaKTepHbIE IPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMHU IOHATHUSAMU);

OMpCACIATE HCJIN JOCATCIBbHOCTHU, 3aJiaBad IMMapaMCTpbl U KPUTCPUU HUX JOCTHUKCHHA,
COOTHOCHTB PE3YIIbTATEI ACATCIbHOCTU C ITIOCTABJICHHBIMHU LCIIAMU,

UCIOJIb30BaTh OMOJOTMYECKUE TOHATUS A OObSACHEHHsS (aKTOB W SBICHUN KHUBOH
MIPUPOIBL;

CTPOUTL JIOTUYCCKUC PACCYKICHUSA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTH W HNPOTUBOPCUYHA B pacCMaTrpuBACMbIX SABJIICHHAX, q)OpMYJ'II/IPOBaTB
BBIBOABI U 3aKJIFOUYCHU A,

IPUMEHATh CXEMHO-MOJICJIBHBIE CPEJCTBA JUIsl IPEACTABIECHUS CYLIECTBEHHBIX CBS3eH U
OTHOILICHUN B M3y4aeMBbIX OHMOJIOTHYECKHX OOBEKTaxX, a TaKkKe MPOTHUBOPEUYHM pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(POPMAILIMOHHBIX UCTOUHHUKAX;
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paSpaGaTBIBaTB IJIaH PCIICHUA HpO6JIeMbI C Y4CTOM aHaJin3a UMCIOMUXCA MaTCpUAJIbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBLI B ACATCIBHOCTb, OLCHUBATL COOTBCTCTBUC PC3YJILTATOB ILC/IAM,
OLICHUBATh PUCKHU HOCJ'IC,I[CTBI/Iﬁ JCATCIIBHOCTH,

KOOPJMHUPOBAaTh M BBINOJHATH paboOTy B YCIOBHSX pPEaJbHOIO, BUPTYAJIbHOTO H
KOMOMHUPOBaHHOI'O B3aUMOJICHCTBHUS;

pa3BHUBATh KPEAaTUBHOE MBIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM;
2) 6a30BbIC UCCIIENOBATEIBCKUE ICHCTBHS:

BJIaJACTh HaBbIKaMH y‘iGGHO-I/ICCJIe,[[OBaTeJIBCKOﬁ u HpOGKTHOfI JACATCIIBHOCTH, HAaBbIKaMH
paspCliCcHus HpO6JICM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIPHOMY IIOHUCKY METOHOB
PCIICHHUA IMPAKTUYCCKUX 3aaa4, MPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHU A,

HCIIONIB30BaTh PA3JIMYHBIE BHUIABI ACATCIBHOCTH II0 IIOJYYEHHIO HOBOIO 3HAHMSA, €r0
UHTEpIpEeTany, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYaIMsX, B TOM YHUCIE TpU
CO3JIaHUM Y4EOHBIX M COLIMATIBHBIX IPOEKTOB;

(bOpMI/IpOBaTB HayT-IHI)If/'I THUII MBIIJICHUS, BJIaACTh HaquOfI TepMHHOHOFHCﬁ, KIIIOYCBBIMHA
HNOHATHUAMHA U MCTOAAMMU,

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7add B 00pa3oBaTeIbHOU IEATCIHBHOCTH U
YKU3HEHHBIX CUTYalHsIX;

BBISIBIIATh [IPUYMHHO-CIICCTBEHHBIE CBA3M M aKTyaJIM3UpOBAaTh 3a7ady, BBIIBUraTh
TUIIOTE3Y €€ PELICHUs, HAXOAUTh apIryMEHTHI JJI 10Ka3aTelbCTBAa CBOUX YTBEP)KIACHUN, 3a/1aBaTh
rapameTpsl U KpUTEPUU PELLICHNS;

AHAJIU3UPOBATDH IMOJIYYCHHBIC B XOAC PCHICHUSA 3ada49d pPE3YyJIbTaTbhl, KDUTUUCCKU OLICHHUBATDH
X JOCTOBCPHOCTD, IPOrHO3UPOBATE USMCHCHHUEC B HOBBIX YCJIOBUAX,

AaBaTb OLUCHKY HOBBIM CUTYyallUAM, OLICHUBATH HpHO6pCTCHHHfI OIIBIT,

OCYILECTBIIATh LEJICHANPABICHHBIA IIOUCK IMEPEHOCa CPEACTB M CIOCOOOB JEHCTBUSA B
npo¢eCCUOHANIBHYIO CPELY;

yMETh TIEPEHOCUTh 3HAHWS B  TO3HABAaTEJIbHYIO M  MPAKTHYECKYyH0  00JacTu
JKU3HEIESTEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX o0sacTel;

BBIIBUTATb HOBBIC HACHU, NPCAIaraTb OPUTHHAJIBHBIC INOAXOAblI W PCHICHUS, CTABUTH
Hp06J'IeMI)I " 3a71a4i, JOMMYCKAOIINEC aJIbTCPHATHBHLIC PCIICHMA,

3) pabota ¢ uHpOpMAIHE:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HMCTOYHHMKAX HHpopManuu (TEKCTe ydeOHOro mocobwus,
HAay4YHO-TIOMYJISIPHON JIuTeparype, OMOJIOTHYECKUX CIOBapsX U CIPaBOYHUKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B VHTepHeTe), aHaTu3upoBaTh HHGOPMALMIO PA3JIMYHBIX BHJIOB U (GopM
NPEACTaBICHUS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTHBOPEUHUBOCTb;

dbopMynupoBaTh 3ampochl W TMPUMEHSATH pa3IUYHbIe METOAbl IMpHU TOUCKE U O0TOOope
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Ouonorudeckoit mHpopmanuu, HeOOXOAUMOH JIJIsl BBITTOJIHEHUST yU4eOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT HMCIIOJIB30BaHUA I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHHX TeXHOHOFHﬁ,
COBCPUICHCTBOBATH KYJIBTYPY AaKTHUBHOT'O MCITIOJIB30BaHUW PA3JIMYHBIX ITOUCKOBLIX CUCTCM;

CaMOCTOATENIFHO BHIOMpATh ONTUMANbHYIO (OPMY TIPEICTABICHUS OHOIOTHYECKON
uHpOopMaIuu (CXeMbl, rpaduKH, AUarpaMMbl, TAOIHUIIBI, PUCYHKH U APYTOE);

UCIONIb30BaTh HAy4YHBIA $A3BIK B KauecTBE CpelIcTBa Ipu padboTe c OHOIOrHYecKOi
uHpOpPMaIUe: TPUMEHATh XUMUYECKHe, (PU3MUecKue M MaTeMaTHYeCKUe 3HAKH U CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATypy, WCIIOJIb30BaTh M MPEoOpa30BhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIVISIIHOCTH;

BJIAJICTh HABBIKAMH pACIO3HABAHUSA HM 3allUThl HH(pOpPManWH, WHPOPMAIIMOHHOM
0€30MacHOCTH JUYHOCTH.

120.8.7.2. OBnageHne yHUBEPCATIbHBIMA KOMMYHUKAaTUBHBIMU JICUCTBUSIMU:
1) obmenue:

OCYIIECTBIIATh KOMMYHHUKAIIUA BO BCEX cepax KU3HU, aKTUBHO Y4acTBOBaTh B JIMAJIOTE
WIM JUCKYCCHU IO CYILECTBY 00CYXJIaeMoil TeMbl (yMEHME 3aJaBaTb BONPOCHI, BbICKa3bIBaTh
CY)KIEHUs OTHOCHUTEJIbHO BBINOJHEHUsI NpealaraéMoi 3ajJauyd, Y4YWUTHIBaTb HMHTEPECHl U
COIIACOBAHHOCTH MO3UIMH JIPYTUX YYACTHUKOB AMAJIOTa WM JUCKYCCUN);

PacCiioO3HaBaTb HeBep6aJ'IBHBIe CpeacTBa O6H.[CHI/I${, IIOHUMAaTb 3HA4YCHUC COLHMAJIbHBIX
3HAKOB, MPEAIIOCBIIIOK BO3SHUKHOBCHUA KOH(i)J'II/IKTHI)IX chyaquI, YMETb CMATYATb KOH(i)J'II/IKTI)I u
BECTU NEPCTOBOPHI;

BIIAJIETh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS] M B3aMMOJICHCTBUS, TTOHUMATh HaMEpEHUS
JIPYTUX JIFONIEH, IPOSBISITh YBAXHUTEIFHOE OTHOIIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMyITHpOBaTh CBOU BO3PAKEHUS,

pa3BepHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIB30BAHHUEM SI3BIKOBBIX
CPEICTB;

2) COBMCCTHaAA ACATCIbHOCTD:

MMOHMMATh ¥ HCIMOJb30BAaTh IMPEUMYILECTBA KOMAaHIHOW W MHAMBHUAYaAJIbHON pabOThHl MpHU
peleHny OMOIOrHYecKoil mpobiieMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHUS I'PYIIOBBIX
¢dbopM B3anMOJIEHCTBUS IPU pellieHnU y4eOHOH 3a1a4H;

BBI6I/IpaTL TEMATUKY U MCTOAbI COBMCCTHBIX JeNCTBUI C y4€TOM O6IJ_II/IX HHTCPCCOB U
BO3MOXKHOCTEH KaXJ01T0 4JI€Ha KOJIJICKTHBA,

IPUHUMATh LEJIU COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JICEUCTBUS MO €€ JOCTHKEHHWIO: COCTaBJIATh IUJIaH JCHCTBHM, paclpenessiTh Pojd C YYETOM
MHEHUH Y4aCTHUKOB, OOCYKJIaTh PE3YAbTaThl COBMECTHON PabOTHI;

OLICHMBATh Kaue€CTBO CBOETO BKJAJa M KaKJIOTO0 yYaCTHHKA KOMaH/bI B OOIIMN pe3ynbraT
10 pa3paboOTaHHBIM KPUTEPHSIM;

Ipeliararb HOBBIE NPOEKTHI, OLICHWBATh HACH C INO3ULUM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOM 3HAYUMOCTH;
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OCYHICCTBJIATH TIMMO3UTHUBHOC CTPATCITHYCCKOC IOBCACHUC B Pa3JIMYHBIX CUTYaAlHIX,
MMPOABJIATE TBOPUYECTBO U B006pa)l(eHI/Ie, OBITh HWHUIHWaTHUBHBIM.

120.8.7.3. OBnaseHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMMU:
1) camoopranu3zanusi:

HCIIOJB30BaTh OMOJIOTMYECKHUE 3HAHUS JJI  BBIABJICHUSA HpO6JIeM U HUX PpCHICHUA B
KU3HCHHBIX U y‘IC6HBIX CUTyalusx,

BBIGI/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHUN LECJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEHCTBUSAX M TOCTYIKAaX MO OTHOIICHUIO K >KUBOW IMPHPOJE, CBOEMY 3I0POBBIO U 30POBBIO
OKPYXKArOIInX;

CaMOCTOSITENIbHO OCYHIECTBIISITh IO3HABATEIbHYIO JEATEIbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh W (opMynupoBaTh COOCTBEHHBIC 3aJadd B 0Opa30BATEIBHOW JEATCIBHOCTH U
JKU3HECHHBIX CUTyalUsIX;

CaMOCTOSITEJIbHO COCTABIIATh IUIAH PEIIEeHUs MPoOJIEMBbl C YI4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTEHUI;

JieaTh 0CO3HAHHBIN BHIOODP, apTyMEHTHPOBATh €10, Oparh OTBETCTBEHHOCTH 32 PEIICHHUE;
OLICHUBATh MPUOOPETEHHBIH OIBIT;

crocoOcTBOBaTh ()OPMUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYIULIMU B Pa3HbIX 001acTIx
3HaHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYIbTYpPHbII YPOBEHb;

2) CaMOKOHTPOJb:

AaBaTrb OLCHKY HOBBLIM CHUTyallUsIM, BHOCUTL KOPPCKTUBLI B ACATCIIBHOCTb, OIICHHBATH
COOTBECTCTBHEC PEIYILTATOB LECJIAM,

BIaACTh HaBbIKaMH MMO3HAaBaTEIbLHOMN pe(bﬂeKCI/II/I KaK OCO3HaHUs COBECPIIACMBIX I[eI\/'ICTBI/II\/’I u
MBICJIIMTCJIIBHBIX IMPOLECCOB, UX PC3YIbTATOB U OCHOBaHI/IfI, HCIIOJIb30BaTh IMPUEMBIL pe(i)ﬂeKCI/II/I
AJId OICHKU CUTyalluu, BBIGOpa BCPHOI'0 pCHICHUA;

OLIEHHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIIECHUS 110 UX CHUKEHHIO;
IIPUHMMATh MOTUBBI U apTyMEHTHI IPYTUX IIPU aHAIM3€E PE3yabTaTOB IEATENbHOCTH;
3) npuHsTUA ce0sl U JPYTUX:

PUHUMATH ce0sl, MOHUMAasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apT'yMEHTHI IPYTUX MIPH aHAJIN3€ Pe3YJbTaToB JEATEeIbHOCTH;
MIPU3HABATh CBOE MIPABO M MPABO IPYTUX HA OUIMOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3HUIIUU APYroro 4eJoBeKa.
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Koncynerantllntoc: npuMeyanue.
Hymeparus noamyHKTOB JaHa B COOTBETCTBUH € O(hULIMAIbHBIM TEKCTOM JOKYMEHTA.

129.8.8. [IpenmeTHbIe pe3ynbTaTbl OCBOEHMSI COAEepkKaHMsl ydeOHoro npeamera "buonorus”
Ha yDIyOJGHHOM YpOBHE OpPHEHTHUPOBAaHBI Ha oOecredeHue MpOQHILHOTO OO0ydeHHs
oOyuaronuxcsi 6uonorur. OHM BKIIIOYAIOT: crienuduyeckre Juisi OMONOTHH HAay4HbIE 3HAHMA,
YMEHHS U CHOCOOBI JCHCTBHIA MO0 OCBOCHHIO, MHTEPIIPETAIIMY U PEOOPa30BAaHHIO 3HAHUM, BUIbI
NEeSITEIbHOCTH MO TOJIYYCHHIO HOBBIX 3HAHMW W MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)Ke B PEAJbHBIX JKU3HEHHBIX CUTyalusx. [IpeaMeTHbIe pe3ynbrarsl MpeacTaBieHbl 10 rojam
U3yYCHUS.

120.8.9. [IpeameTHBIC pe3ynbTaThl OCBOEHUS yueOHOTO Tipeamera "buonorus” B 10 kiacce
JTOJKHBI OTpaXkarh:

c(OpMHUPOBAHHOCTh 3HAHHM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAaHUU ECTECTBEHHO-HAYYHOM KapTUHbI MHpa, B I[O3HAHMM 3aKOHOB MPUPOABI U
peleHnt pobeM palMoHaIbHOIO IPUPOIONIOJIB30BaHUS, O BKJIAJIE POCCUNCKUX U 3apyOeKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUH;

BJIQJICHUE CHUCTEMOM OMOJIOrMYeCKHX 3HAHHM, KOTOpas BKIIIOYAeT: OCHOBOIOJArarolue
OMOJIOTMYECKHE TEPMHUHBI U TOHATHS (KU3HB, KIETKA, OPraHW3M, METa0OJU3M, TOMEoCTas,
caMoOperyJsilus, CaMOBOCIIPOU3BE/ICHNE, HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHUE),
ouonornueckue teopuu (kimerouHas teopus 1. IllBanna, M. Ilneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieacTBeHHOCTH T. Moprana), yuenus (H.M. BaBunoBa - o nentpax
MHOT000pa3usi U MPOUCXOKICHUS KYJIBTYPHBIX PAaCTEHHi), 3aKOHBI (€IWHOOOpa3usi MOTOMKOB
IIEPBOTO MOKOJICHMS, PACUICIUIEHNs], YACTOTHI TaMET, HE3aBUCUMOr0 HacienaoBanus 1. Mennens,
TOMOJIOTUYECKUX PSAIOB B HacleNCTBEeHHOW wu3MeHuynBoctd H.M. BaBuiosa), npuHIUMIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHWE OCHOBHBIMH METOJAMH HAYYHOTO MMO3HAHUs, UCIIONb3YEMBbIMU B OMOIOTHYECKUX
MCCJIEIOBAHUSIX KUBBIX OOBEKTOB (OMUCAaHUE, U3MEpPEHNE, HAOIOCHUE, SKCTICPUMEHT);

YMEHHE BBIIENATH CYHIECTBEHHBIE NPU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT M DYKAPHOT,
OJTHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHM3MOB, B TOM 4Hclie OakTepuii, rpuOOB, pacTeHUI,
JKUBOTHBIX U Y€JIOBEKA, CTPOCHHUSI OPraHOB M CUCTEM OPraHOB PaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
MIPOLECCOB KU3HEAEATEIbHOCTH, TPOTEKAIOIIMX B OpraHU3Max pacTeHUH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOTMYECKHUX MPOLECCOB: 0OMEHa BellecTB (MeTabosn3M), MPEBPAILCHUs] SHEPTHH,
Opo’keHusi, aBTOTPO(PHOrO M reTepoTpOPHOro TUIIOB MUTAHUS, (HOTOCHHTE3a MU XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS, PA3MHOKEHHUS,
WHAMBUAYAJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOre€He3a), B3aMMOJAEWCTBUS T'€HOB, TeTepo3uca,
UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpPraHOMIAMH KIETKA W WX (QyHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKIUSAMH, MEXJly OpraHaMyd U CUCTEMaMH OpPraHoOB Y
pacTeHHi, >KMBOTHBIX M YeJOBeKa W WX (QYHKIUSIMH, MEXKIYy CHCTEMaMH OpPTaHOB W WX
GYHKIUSAMHE, MEXIy 3TalaMd OOMEHa BELIECTB, dTalaMy KJIETOYHOTO LHMKIA U KU3HEHHBIX
IIUKJIOB OPraHWU3MOB, OJTalaMd OSMOpPHUOHAIBHOTO pa3BUTHS, TEHOTHIIOM U (EHOTHIIOM,
(deHoTUrnoM u GpakTopaMu cpesibl 0OUTaHMS;

YMCHHUE BBIABIATL OTIWMYHUTCIBHBIC IMPHU3HAKH XHBBIX CHCTEM, B TOM YHCIIC paCTeHHﬁ,
JKHBOTHBIX M YCJIOBCKA,
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YMCHHUC HUCIOJB30BATH COOTBCTCTBYIOIIUC apPT'YMCHTHI, 6I/IOHOFI/I‘I€CKYIO TCPMUHOJIOTUIO U
CUMBOJIUKY JJIA 10Ka3aT€JIbCTBA POACTBA OPraHM3MOB PA3HBIX CUCTEMATUUCCKUX I'PYIIIL;

YMCHHEC pCIIATh OMOJIOTHYCCKHUE 3ala4y, BBISABIATE NPUIUHHO-CICACTBCHHBIC CBA3U MCKAY
HCCIEAYEMBIMU OMOJI0rMYECKUMU nmpouncccaMn U ABJICHUAMHU, A€JIaTb BBIBOJAbI W IIPOIrHO3bBI HA
OCHOBAHHHU MOJTYYCHHBIX PC3YJIbTATOB,

YMCHHUE BBIIONHSITE Ja0OpaTOpHbIC U HPAKTUYECKHE padOThl, COOMIOATh MpaBUiia HPH
pabote ¢ yueOHbBIM U J1a0OopaToOpHBIM 000PYIOBaHUEM;

YMEHME BBIIBUIaThb THUIIOTE3bI, IPOBEPATH HX IKCIEPUMEHTAIBHBIMU CpPEIACTBAMM,
dbopMynHpys 1eNTb UCCICIOBAHMS, aHATU3UPOBATh IMOTYICHHBIC PE3YIbTAThI U JACTIaTh BHIBOJIBI,

YMCHHUE Y4YaCTBOBAaTb B yLI€6HO-I/ICCJ'IeI[0BaTeJ'IBCKOI7I pa60Te I10 6I/IOJ'IOFI/II/I, OKOJIOTHUHN H
MCIUIINHC, HpOBOI[I/IMOﬁ Ha 0a3e IMIKOJBHBIX Hay4YHBIX 06III€CTB, u Hy6JII/I‘-IHO MNpeaACTaBJIATh
MOJIYYCHHBIC PC3YJIbTAThl HA YYCHUYCCKHUX KOHq)epeHI_[I/IHX;

YMEHHUE OLIEHUBATh ITHYECKUE ACTIEKThI COBPEMEHHBIX HCCIICAOBAaHUHA B 00JaCTH OHOIOTHU
U MEIUIMHBI (KJIOHHPOBaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIPABIEHHOE H3MEHEHHE
reHoMa U CO31aHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp OymyIiel mpoheCCHOHANIBHOM NEATSILHOCTH B
o0mact OMOJIOTUH, METUITUHBI, OMOTEXHOJIOTHH, BETCPUHAPUH, CEITLCKOTO XO3SHCTBA, ITUIIIEBON
NPOMBIIIICHHOCTH, YIIyOJISITh IMO3HABATENILHBIA WHTEPEC, HAlpPaBICHHBIH HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOMIEH TPOdEecCHu U TMPOJOJHKCHHE OHOJIOTHYEeCKOTO 00pa3oBaHUS B
OpraHM3aIUsaX CPEIHEro MPOQPECCHOHATBLHOIO U BBICIIETO 00pa30BaHusI.

120.8.10. TlpemmeTrHbie pe3ynbTaThl OCBOCHHUs ydeOHOoro mnpeamera "buonorus" B 11
KJIacce JIOJKHBI OTPAXKAaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTMU B CUCTEME €CTECTBEHHBIX HayK, B
(opMHPOBaHUN COBPEMEHHON €CTECTBEHHO-HAayuyHOW KapTUHBI MHUpA, B IO3HAHMM 33aKOHOB
IPUPOJBl U PEHIEHUH SKOJIOTMYECKHX IMPOOJEM YelOBEYEeCTBa, a TaKkKe B PELIEHUH BOIPOCOB
palMOHANBHOTO TNPHUPOJOIONB30BaHUsA, M B (OPMHPOBAHUHU IIEHHOCTHOTO OTHOLIEHUS K
npupojie, OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUNUCKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTUH;

YMEHHE BIAJEThb CHUCTEMOIl OMOJIOIMYECKHUX 3HAHUM, KOTOpas BKIIOYAET OIpPENEICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralouuX OWONOTUYECKUX TEPMUHOB U TOHSTHUN (BHUI,
sKOoCcUCTEMa, Omocdepa), Oumoormueckue Teopuu (dBomronMoHHas Teopuss Y. J[lapBuHa,
CUHTeTHUecKas Teopusi »Bomtonnu), yueHus (A.H. CeBeprioBa - 0 MyTSIX M HampaBICHHUSX
sBommoruu, B.M. Bepranckoro - o 6uocdepe), 3akonsl (reHeTudeckoro paHoBecus 1. Xapau u
B. BaiinGepra, 3apogsimeBoro cxoactsa K.M. bopa), mpasmna (munumyma HO. JluOuxa,
HKOJIOTMYECKOI MUpaMubl SHEpTrun ), runoressl (runoresa "mupa PHK" V. 'nnGepra);

YMEHHE BIAJIeTh OCHOBHBIMH METOJAaMH HAay4YHOTO TII03HAHUS, WCIOJIb3YyeMbIMU B
OHMOJIOTHYECKUX HUCCJIICJOBAHUAX JXXHUBBIX 00OBEKTOB M DKOCHUCTEM (OHI/IcaHI/Ie, HU3MCPCHUC,
HaOJIIO/IeHHE, YKCIIEPUMEHT), CIIOCOOAMH BBISBIICHUS M OIICHKH aHTPOIIOTCHHBIX U3MECHEHHH B
IPHPOJIE;

YMCHHUC BbBIACIATH CYHICCTBCHHBIC IIPU3HAKH: BHIOB, 6I/IOFCOLICHO3OB, 3KOCUCTEM U
ouocdepsl, CTaOMIU3UPYIOMIETO, JBIDKYIIETO | Pa3pbhIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJIOMAaTPpUYCCKOro U1 CUMIIATPUICCKOI0 BI/I,Z[OO6p8.30BaHI/I$I, BJIMAHUSA ABWIXKYIIUX CUJI DBOJIIOIUN
Ha TCHO(OH]| MOMYJISIHNH, TTPUCTIOCOOIEHHOCTH OPTraHU3MOB K Ccpelle OOMTaHUs, YepeAOBaHHUS
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HaIpaBJIEHUI 3BOJIIOLIMH, KPYTOBOPOTA BELLIECTB U IIOTOKA SHEPTUHU B IKOCHUCTEMAX;

YMCHHUEC YCTAaHaBJIMBATh B3aMMOCBA3HM MCXKAY IpoHecCaMu JSBOJIOLNUWH, ABHXXYUIUMMHA
CHJIaMH aHTPOIIOIrCHE3a, KOMIIOHCHTAMH PA3JIMYHBIX 3KOCHUCTCM H HpI/ICHOCO6JIeHI/ISIMI/I K HHUM
OpTraHHU3MOB,

YMCHHUC BBIABJIATH OTIIMYUTCIIbBHBIC ITPU3HAKU KHUBBIX CUCTCM, HpI/ICHOC06JIeHHOCTB BUJI0B
K Cpcac O6I/ITaHI/I${, A0MOTHYECKHUX M OHOTUYECKHX KOMIIOHEHTOB 9KOCHCTEM, B3aHMOCBs3¢ei
OpTraHnu3MOB B COO6H.[€CTB8,X, AHTPOIOTCHHBIX W3MCHEHHUM B DKOCHUCTEMAaX CBOCH MCCTHOCTH,

YMCHHE HCIIOJb30BaTb COOTBETCTBYIOIINEC apryMCHTHI, 6I/IOJ'IOFI/I‘I€CKYI-O TEPMHHOJIOTUIO U
CUMBOJIUKY IJId AO0Ka3arcjibCTBA POACTBA OPraHU3MOB PA3HBIX CUCTCMATHYCCKUX TPYIIIL,
B3aUMOCBA3HM OpPraHU3MOB H CPEAbI O6I/ITaHI/IH, CAMHCTBA YCJIIOBECYCCKHX pac, HCO6XO,Z[I/IMOCTI/I
COXpPaHCHUA MHOFOO6paSI/ISI BUJOB M 5KOCHUCTCM KaK YCJIOBHUA COCYHICCTBOBAHUA HNPUPOABLI U
4CJIOBCUYCCTBA,

YMCHUC pClIaTb OuoJI0oTHYECKIE 3ala4u, BBIABIIATE IPUYNHHO-CICACTBCHHBIC CBA3U MCKAY
HCCIICAYyEMbIMU OHOJI0TMYECKUMU nmpoueccaMu U ABJIICHUAMHU, ACIIATh BBIBOJAbI U IIPOIHO3bI Ha
OCHOBAHHHU IMOJTYYCHHBIX PE3YyJIbTATOB,

YMEHHE BBINOJHATH JIAOOPAaTOpPHbIE M MpPAaKTHYECKHE padoThl, coONIONaTh NMpaBuiIa TPH
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, IMPOBEPSATh HX OSKCIEPUMEHTAIbHBIMU CPEICTBAMH,
dbopMynupys 1IeTb UCCIIeI0BaHUSI, AaHAIM3UPOBATh TIOJIYUCHHBIE PE3YJIbTAThI U I€TIaTh BHIBOJIBI;

YMCEHHUEC Yy4YaCTBOBATHb B yqe6HO—HCCHe,HOBaTeHLCKOﬁ pa60Te 1o 6I/IOJ'IOFI/II/I, OKOJIOTHH H
MCIUIIUHC, HpOBOI[I/IMOﬁ Ha 0a3e IIKOJILHBIX Hay4YHBIX 06III€CTB, n Hy6J'II/I'-IHO MNpeaACTaBIIATh
MOJIYYCHHBIC PC3YJIbTAThl HA YYCHUYCCKHUX KOH(l)epeHI_[I/IHX;

YMCHHUEC OLCHHMBATh THUIIOTE3bI W TEOPHUU O MPOUCXOXKICHHUU IKH3HHM, 4YCIOBCKA U
YeNOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUSIX U croco0ax MpeaoTBpallieHus ro0aTbHBIX
U3MEHEeHUH B Onocdepe;

YMEHHE OCYILECTBIATh OCO3HAHHBIN BHIOOP OyayIiei mpodeccnoHanbHOM AeSITETbHOCTH B
007acTH OMOJIOTUH, DKOJIOTHH, TPUPOAOIIOIH30BAHNUS, MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPHUH, CELCKOTO XO35CTBA, MUIIEBOM MPOMBIIIJIECHHOCTH, YIIYOISITh MO3HABATEIbHBIN
WHTEpEC, HAITPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPO(PECCHUU U MPOIOIDKEHNE
OMOJIOTMYECKOTO 00pa30BaHUsl B OpPraHM3AIMAX CpeaHero mNpohecCHOHATBHOTO M BBICIIETO
o0pazoBaHwUs.

120.9. [Inst mpoBeieHHs €IMHOTO rOCYIapCTBEHHOI0 SK3aMeHa 1o Ouonoruu (nanee - EI'D
no OWOJIOTHH) UCHOJb3yeTCs IMepeueHb (KoAu(UKATop) MpoBepseMbIX TpeOoBaHUM K
pe3ysbTaTaM OCBOCHMS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CpPEeHET0 00IIero 00pa3oBaHUs
U 2JIEMEHTOB COZIEPKaHMSL.

Tabnuma 16.4

[Tposepsiembie Ha EI'D o 6uonoruu TpedboBanmst
K pe3yiibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeNbHOM MpOrpamMMbl
CpemHero o01Iero oopa3oBaHus

Kon IIpoBepsieMmble TPeOOBAHUS K MPEIMETHBIM PE3YNIbTaTaM OCBOCHHS
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IPOBEPSIEMOTO
TpeOoBaHUS

OCHOBHOM 00pa30BaTebHON MPOTrpaMMBbl CPEIHETO OOIIET0 00pa30BaHUs

1

ChopMupoBaHHOCTh, 3HAHUH O MECTE W POIM OUOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHuu COBpEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA, B MO3HAHUU 3aKOHOB MPUPOJBI U
pEIICHUH KU3HEHHO BaXXHBIX COLMAIBHO-ITHYECKUX, SKOHOMHUYECKHX,
HKOJIOTUYECKUX IMPOOJIEM 4YelIOBEUeCTBA, a TAaKKe€ B PELICHUU BOIPOCOB
paIMOHATILHOTO TMPUPOIONOIL30BaHMs, B (OPMUPOBAHUU LEHHOCTHOTO
OTHOIICHUSI K TPHPOJE, OOIIECTBY, YEIOBEKY; O BKIIAJE POCCHICKUX W
3apyOeKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOIOTHH

Brnanenue cuctemoil 3HaHuii 00 OCHOBHBIX METO/IaX HAYYHOT'O IO3HAHMS,
UCTIOJB3YEMbIX B OHMOJIOTUYECKHX HCCIECOBAHUSAX JKHUBBIX OOBEKTOB M
9KOCUCTEM (OIUCaHUe, U3MEepeHHe, IPoBeIeHUE HaOII0eHUi); criocobamu
BBISIBJICHUS U OLICHKH AHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE.

YMeHHE BBIABUTATb THUIIOTE3bI, IPOBEPATH HX SKCIECPUMEHTAIbHBIMU
cpencrBamu,  GOpMyIHpys ~ ILI€Jdb  HCCICJOBaHMSA,  aHAJIU3UPOBATH
IIOJIyYEHHBIE PE3YIBTAThI U J1€1aTh BEIBOBI.

BeIABiIeHHE  3aBHUCHMOCTH  MEXJIY  HUCCIEAYEMBIMM  BEIMYHMHAMU,
OObsSCHEHHE IOJIyYCHHBIX PEe3ylbTaroB U (OPMYIUPOBAHHUE BHIBOJOB C
HCIIOJIb30BAaHUEM HAY4YHBIX ITOHATUH, TEOPUI U 3aKOHOB

YMeHue BIIQJCTh CUCTEMOW OMOJIOTUYCCKUX 3HAHHMA, KOTOpas BKIIIOYACT:
OCHOBOIOJIararoiue O1oIOrnueckue TEPMUHBI U OHATUS ()KU3Hb, KJIETKA,
TKaHb, OpraH, OpraHu3M, BHUJ, NOMYISALUS, SKOCHCTEMa, OHOLEHO3,
ouocdepa; MeTabOIM3M, TOMEOCTa3, KIETOUYHBI UMMYHUTET, OMOCHHTE3
Oenka, OuomnonuMepsl, JUCKPETHOCT, camoperynsiuus,
CaMOBOCIIPOU3BEICHHUE, HaCJIEe/ICTBEHHOCT, W3MEHYHUBOCTb,
SHEPro3aBUCUMOCTh, POCT U pa3BUTHE);

O6uonornueckue Teopuu: kierounas teopus T. [lIBanna, M. Illneiinena, P.
BupxoBa; kioHanbpHO-cenekTuBHOro wummynurera II. Opmux, W.N.
MeunnkoBa, XpoMOCOMHasi Teopusi HacieacTBeHHocTH T. MopraHa, 3akoH
3apozeimeBoro cxoacrsa K. bapa, somonumonnas teopust Y. JlapBuHa,
CUHTETUYECKas TEOpHUs HBOJIIOIMHU, Teopusi aHTponoreHeza Y. JlapBuHa;
teopusi 6uoreonieno3a B.H. CykaueBa; yuenue H.W. BaBuiosa o meHTpax
MHOT000pa3usi ¥ MPOUCXOXKICHHS KYIbTYPHBIX pacTeHuil, yueHue A.H.
CeBeprioBa 0 MyTIX W HalpaBlICHHUSAX SBOJOIMH, YyudeHne B.U.
Bepnanckoro - o 6uocdepe); 3akoHbl (€AMHOOOpA3Usi MOTOMKOB IIEPBOIO
ITIOKOJICHUS, PpAaCLICIUIEHUs] TPU3HAKOB, HE3aBUCUMOIO HACIEAOBAHUS
npuzHakoB [. MeHnensi; CHENIEHHOrO0 HACIEeIOBaHUS MPU3HAKOB U
HapylleHus cueryieHus TeHoB 1. MopraHa; roMOJOTHYECKHUX PSIOB B
HAclIeACTBEHHOM  m3MeHunBoctd H.M. BaBwioBa; reHeTnueckoro
paBHoBecus JIx. Xapau m B. BaitnOepra; 3aponsimeBoro cxomctsa K.
bapa; Ouorenerndeckuii 3akon J. ['ekkens, . Miomepa);

MPUHITUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

mpaBwia (Munumyma HO. JIuOuxa, SKOIOTHYECKOW MHPaMUIBI HYHCET,
Oromacchl ¥ SHEprun);

runote3bl (koarepBatHoii A.M. Omnapuna, mnepBUYHOro OyiaboHa JIk.
XonaeitHa, mukpochep C. Doxkca, pudozuma T. Uek)

VYMmenne pelIaTb MONCKOBBIC OHOJOrHYECKHE 3aaa4u; BbIABIATE IPUYHUHHO-
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CIIEJICTBEHHBIE  CBS3M  MEXAY  HCCIENyeMbIMH  OHOJIOTMYECKUMU
00bEeKTaMH, MPOILIeCCaMU U SBICHHUSIMH; JIeJaTh BBIBOABI M MPOTHO3LI HA
OCHOBAaHMHU IIOJIYYEHHBIX PE3YJIBTATOB;

COCTAaBJISITh TE€HOTHUIIMYECKUE CXEMbl CKPEIIMBAaHMS JIsI Pa3HbIX THUIIOB
HACJIEOBAaHUS IIPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMbI IEPEHOCA
BEILECTB U SHEPTUU B IKOCUCTEMaX (L[EMU MUTAHUS, TUILEBbIE CETH)

YMeHHe yCcTaHaBIMBAaTh B3aMMOCBSI3M MEXIY CTPOCHHUEM M (DYHKIHSIMHU:
OpPraHoOUZOB, KJIETOK pa3HbIX TKAHEW, OpraHaMu U CHCTEMaMH OpPraHOB Y
pacTeHui, )KMUBOTHBIX W 4YEJIOBEKa; MEXIY dSTalmaMu OOMEHa BEIIECTB;
JTanaMy KJIETOYHOIO LUKJIA U KU3HEHHBIX LIUKJIOB OPraHU3MOB; dTallaMU
SMOPHOHAIILHOTO Pa3BUTHS, T€HOTHIIOM H (PEHOTUIIOM, (EHOTHIIOM H
(bakTopaMu cpeabl OOMTaHUS; INPOLECCAMH 3BOJIIOLUH; JBHXYIIUMU
CWJIAMH aHTPOIIOTE€HE3a; KOMIIOHEHTAMU pA3JIMYHBIX JKOCUCTEM H
HPUCIIOCOOTICHUAMHU K HUM OPTaHU3MOB

YMeHHe BBIICIATh CYIECTBEHHBIC TPHU3HAKH:

CTPOCHUSI BUPYCOB, KJIIETOK MPOKAPHOT M JYKAPHUOT; OAHOKIETOYHBIX W
MHOTOKJICTOYHBIX OPTraHWU3MOB, BHJIOB, OHOTCOIEHO30B, JKOCUCTEM U
onocdepsl; CTpOSHUS OPTAaHOB M CHUCTEM OPraHOB PACTEHUH, KUBOTHBIX,
YeJIOBEKa; MPOLECCOB JKU3HEACITEIBHOCTH, MPOTCKAOIINX B OpraHU3Max
pacTeHMiA, )KMBOTHBIX M YEJIOBEKA; OMOJIOTHYCCKUX IPOIIECCOB: OOMEHa
BemecTB  (Meraboyim3M), uWHOpPMAIMM ©  TNPEBpAIICHUS SHEPIUH,
OpoXeHusi, aBTOTPOPHOTO ®  TreTepoTPOHOrO  THUIOB  IMUTAHHA,
doTrocHHTE3a M  XEMOCHUHTE3a, MHTO3a, Mei03a, TIaMeTOreHes3a,

sMOpuoreHesa, MOCTAMOPUOHAJILHOTO  Pa3BUTHS, pa3MHOXKEHHS,
WH/MBUYaJIbHOTO pa3BUTHsS OpraHu3Ma (OHTOreHes3a), B3auMOJCHCTBHUS
TEHOB, reTepo3unca; JEUCTBUI HCKYCCTBEHHOTO otbopa,

CTaOWIIM3MPYIOIIETO, JBWXKYLIETO W  Pa3pbIBAlOIEro €CTeCTBEHHOIO
0oTOOpa; aJUIONATPUYECKOTO U CUMIATPUUYECKOTO  BHJI000pa30BAHUS;
BIMSIHUS  JIBIDKYIIUX CHJI  OBOJIOLMM Ha TE€HO(OHA MOMYJISALHH;
MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K Cpefie OOWTaHMs, 4YepelOBaHUs
HaIpaBJIECHUI DJBOJIIOIMM; KPYroBOpOTa BEIIECTB M IIOTOKA JHEPIMH B
IKOCUCTEMAX

C(i)OpMHpOBaHHOCTI) YMCHHUA BBIACIATH CYIICCTBCHHBIC IMPpU3HAKH
BUPYCOB, KJETOK TMPOKAPUOT U  OYKAPUOT, OAHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHUIOB, 6HOFGOH€H030B N DKOCHUCTEM,
OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB M MPEBpAIICHUS SHEPTrUU B
KJIeTke, (HOTOCHHTE3a, IUIACTUYECKOTO U DHEPreTHYecKoro OOMeHa,
XeMOCHHTE3a, MHTO3a, MeWo03a, OIUIOMOTBOPEHHS, Ppa3BUTHS H
pa3MHOXXEHUS, WHIUBUIYAJIbHOTO pAa3BUTUS OpraHu3Ma (OHTOreHe3a),
O00pBOBI 3a CyIIEeCTBOBAaHWE, €CTECTBEHHOTO OTOOpPA, BHI000PA30BaHUSA,
MPHUCIIOCOOJICHHOCTH ~ OPTaHW3MOB K  Cpele  OOWTaHUs, BIHSHHS
KOMITOHEHTOB JKOCHCTEM, aHTPOIOTCHHBIX HM3MEHEHHH B HIKOCHCTEMax
CBOCH MECTHOCTH, KPYrOBOpPOTa BEMIECTB W TPEBpAICHHS JHEPTUU B
ouocdepe

YMEHUE HCIONIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JIOKAa3aTeIbCTBA POJICTBA OPTraHU3MOB
pPa3HBIX CHUCTEMAaTHYECKHUX TPYII; B3aUMOCBSI3M OpPraHU3MOB U Cpebl
oOWUTaHMs; EOUMHCTBA YEIIOBEYECKHX pac; HEOOXOAMMOCTH 370pPOBOTO



https://login.consultant.ru/link/?req=doc&base=LAW&n=495182&date=20.05.2025
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134

o0Opa3za >KH3HH, COXPaHCHHsS pa3HOOOpa3Ws BHUIOB M OSKOCHCTEM Kak
YCJIOBHSI COCYIIIECTBOBAHUS MPUPO/IBI M YSIIOBEUCCTBA

9 YMeHHe  KPUTHYECKH  OICHMBaTh HMH(MOPMALUIO  OHOIOTHYECKOTO
COZIEpP)KaHMs; HHTEPIPETHPOBATh OSTHUECKUE ACHEKThl COBPEMEHHBIX
WCCIICIOBAaHUN B OMOJIOTHH, MEAMLMHE, OMOTEXHOJOTMH; paccMaTpuBaTh
100aJIbHBIE HKOJIOTUYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOIICHUIO K HUM COOCTBEHHYIO ITO3UIIUIO

Tabmuna 16.5

[Tepeuenb 3eMeHTOB cofiepkaHusl, mpoBepsieMbix HAa EI'D
1o OMOJIOTUHI

Kon [TpoBepsiemMblii SIEMEHT COEeP KAHUS
1 buonorus xak Hayka. JKuBbIe CHCTEMBI U UX U3y4YCHHE
1.1 CoBpemeHnHass Ouojorusi - KOMIUIEKCHAash Hayka. buonornueckue Haykd U

u3ydaeMble MU TpoOsieMbl. DyHIaMEHTAIBHBIC, MPUKIAJHBIC U TOHCKOBBIC
HAy4HbIE UCCIIEIOBAaHUS B OMOJIOTHH.
3HaycHre OWONOTMU B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
kaptuabl mupa. IIpodeccuu, cBszanHble ¢ Ouonoruel. 3HaueHUE OMOJIOTHH B
MPAKTUYECKON JEATEIbHOCTH 4YEJIOBEKA: MEIUIIUHE, CEIIbCKOM XO3SIHCTBE,
MIPOMBIIUIEHHOCTH, OXPaHe IPUPOJIbI

1.2 JXKuBble cucteMsl Kak MmpeaMmer u3ydeHus: 6uosioruu. CBOWCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTb M ILIEJIOCTHOCTh, CIOXKHOCTh U
YIOPSI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTB, caMOOpraHu3aLus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.
VYpPOBHM OpraHM3alliu >KUBBIX CHCTEM: MOJIEKY/ISPHBINA, KIETOYHbIN, TKAaHEBBIH,
OpraHU3MEHHBIMH, MOMYJIALMOHHO-BHUI0BOM, AKOCHUCTEMHBIN
(OuoreoneHoTHueckuit), Ouocdepusiit. IIporeccsl, npoucxonsdmye B KHUBBIX
cucremax. OCHOBHbIE TNpU3HAKH XKUBOro. JKu3Hbp Kak ¢opma CyllecTBOBaHUS
Marepuu

1.3 Metonbl Ouonoruueckoil Hayku. HaOmiomenuwe, u3MepeHHE, SKCIIEPUMEHT,
CHCTeMaTH3allusi, MeTaaHann3. IloHsATHE O 3aBHCHMOM UM HE3aBHCHUMOU
nepemeHHol. [InanupoBanue skcniepumenTa. [locraHoBKa U MpoBEpKa TUIIOTES.
HyneBast rumortes3a. [lonsitue BBIOOpKM U ee JOCTOBEpHOCTh. Pa3bpoc B
Ounonornuecknx AaHHbIX. OIEHKa JOCTOBEPHOCTH IONYYEHHBIX PE3yJIbTaToB.
[IpyuumHBl MCKaXXEHHS PE3YyNIBTaTOB JKCHEpUMeHTa. [IoHSATHE CTaTHCTHYECKOTO

TecTa
2 Knerka kak 6nonorndeckas cucrema
2.1 Knerka - cTpyKTypHO-(pyHKIMOHAIbHAS €IMHHIA XHUBOro. McTopusi OTKpBITHS

kinetkd. Pabotel P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. BupxoB). OcHOBHBIE OJIOKEHHSI COBPEMEHHOM KJIETOUYHOM TEOPHUH.

MeTo/b1 MOJIEKYIIIPHOM M KJIETOYHOM OMOJIOTHN: MUKPOCKOIIHSI, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aToMOB, muddepeHIraIbLHOe
LHEHTPUPYTUPOBAHUE, KyIbTUBUPOBAHNE KIIETOK
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2.2

XUMHUYECKUN COCTaB KIETKU. MaKpo-, MUKPO- U YIBTPAMUKPOIIEMEHTHI. Bona u
€€ pOJb KaK pacTBOPUTEISA, pPEareHTa, y4yaCTHE€ B CTPYKTYPUPOBAaHUU KIIETKH,
TeIUIoOpery/siui. MuHepallbHbIe BelllecTBa KIETKH, UX OHOJOruuYeckas poilb.
Posib KaTMOHOB ¥ AaHHOHOB B KJIETKE.

buonornueckue mnomumepbl. benku. AMHUHOKHUCIOTHBIM COCTaB  OEJIKOB.
CtpykTypbl OenkoBoi Moiyekynbl. llepBuuHasi CTpykTypa Oenka, HEenTHIHAS
CBS3b. BropuuHas, TpeTuuyHas, 4YeTBEpTUYHAs CTPYKTypbl. JleHarypanus.
CaoiictBa OenkoB. Knaccuduxanus 6enkos. buonornueckne GyHKINN OSITKOB.
VYreBoabl. MoHOcaxapuipl, JUCaxapHbl, OJUrOCaXxapuibl U TMOJIHCAXAPUIIBL.
OOummii mnaH cTpoeHuss W (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonoruueckue QpyHKIUU yriaeBOAOB.

Jlummuael. T'mapodunbsHO-rUApPOdOOHBIE CcBOlcTBa. Kiaccudpukanus mumuaos.
Tpurnmuuepunsl, dochonunuasl, BOCKH, cTepoujibl. buomorndyeckue (QpyHKIUU
nunuaoB. OO0mMe cBOMCTBAa OMOJIOTHYECKUX MEMOpaH - TeKy4eCTh, CHOCOOHOCTD
K CaMO3aMbIKaHUIO, TOJTYITPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JJHK um PHK. Crpoenune HykI€MHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunnun kommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK - nBoiinas cnupanb. MecroHaxoxaenue u ouonoruueckue ¢pynknuu JTHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenue wmonekyiasl AT®. Makposprudyeckue cBsizu B Mmojekyine ATO.
buonoruueckue pynkimu AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
kietke. Cexsenuponanue JTHK.

CrpykrypHast Ouomnorusi: OuOXMMHYECKHe U OHo(dU3MUECKHe MCCIeI0BaHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOIEKYI

23

Tunbl  kJETOK:  3yKapuoTHYecKass M mpokapuotudeckas. CTpyKTypHO-
(byHKIMOHAIbHBIE 00pa30BaHUS KIIETKU.

Crpoenue mpokapuoTHueckor KieTkH. KiierouHas cTeHka OakTepuil W apXxew.
OCOOEHHOCTH CTpPOEHUsI TeTepoTpoHOH M aBTOTPOPHON NPOKAPHOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenne U (PyHKIMOHMpPOBAHUE 3yKapuoTHdyeckoil kierku. Ilmazmarnyeckas
MeMOpaHa (tutazmanemma). CTpykTypa miia3mMaruueckor memOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MaTW4ecKylo MeMOpaHy: maccuBHbIH  (auddysus,
obOneryeHHas nu¢¢y3us), akTUBHBbIA (MEPBUYHBIA W BTOPUYHBIN aKTHBHBIN
tpaHcnopt). Ilomynponumaemocts MemOpansl. PaGora HaTpuii-kanueBoro
Hacoca. DHAOLMTO3: MUHOIMTO3, ¢aronuro3. Dk3ouuTo3. Kierounas creHka.
CrpykTypa ¥ pyHKIIMH KJIETOYHON CTEHKH PACTCHUH, TPHOOB.

[urommasma. I[uto3zome. LluTockenmer. [IBmkeHue nuTomiasMel. OpraHouabI
kieTku. OnHoMeMOpaHHbIE OPraHOWIbl KIETKU: SHIOIUIa3MaTUYecKas CeTb
(BIIC), ammapar 'onbaxu, TM30COMBI, UX CTpoeHUEe U (YHKIUH. B3aumocBs3b
OHOMEMOpPAHHBIX OpPraHOUJOB KiIETKU. CTpoeHHe TpaHyISIpHOTO PETHUKYIyMa.
Cunte3 pactBopuMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. [mamkuit
(arpanynspHBIN) SHIOMIa3MaTHUYeCKUid peTukynyM. CekperopHass (yHKIMA
anmapara l[onmpmku. TpaHncmopT BemIeCTB B KIIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounsriit cok. Typrop.

[ToryaBTOHOMHBIE OpTraHOU/IbI KJIETKW: MUTOXOHIPUH, IJIACTHU/IBI.

Crpoennie u (pyHKIMH MUTOXOHAPUM u miactui. [lepBuuHBle, BTOPUYHBIE U
CIIOKHbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEHKOIIACTHI BBICHIMX PACTEHUH.

HememOpanubie opranounsl kinetku CrpoeHwe W (YHKIIMA HEMEMOpaHHBIX
opraHougioB kieTku. PubGocombl. MukpodunameHTsl. MBpIIeUHbIE KICTKH.
Muxkpotpyoouku. Kierounsrii neHtp. CTpoeHHWE W JBWIKEHUE KI'YTUKOB U
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pecHuuek. MuUKpoTpyoouku nmutoriazmel. LleHTpruons.

Anpo. Obonouka sipa, XpOMaTUH, KapuoIUIa3Mma, SAPBIIKH, X CTPOCHHE H
dbyakuun. SnepHplid OenkoBbIM Marpukc. IIpocTpaHCTBEHHOE pacCIOIOKEHUE
XpOMOCOM B HHTepGa3HOM sape. bemku XpomMaruHa - THCTOHBI.

Knerounsle BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK HYKapuoT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO)

24

AccuMWISIiAST ¥ TUCCUMIUISIINS - JTBE CTOPOHBI MeTabonu3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(PHBIA U TeTepOoTpoHBI. YyacTHe KUCIopoda B OOMEHHBIX
mpoueccax. OHepreTuyeckoe oobecriedeHne KieTku: npespamieHue ATD B
oOMeHHBIX mponeccax. DepMeHTATHBHBIA XapakTep peakluuid KIETOYHOTO
Metabonm3ma. DEepMEHThI, UX CTPOCHUE, CBOHCTBA M MEXAHWU3M JCHCTBHSL.
Kodepmentsl. Otnnuus (epMEHTOB OT HEOpPraHMUECKUX KaTain3aropoB. benku-
aKTUBATOPbl W OCIKU-WHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (DePMEHTATUBHBIX
peakuuii OT pa3IuYHBIX (GaKTOPOB.

IlepBuuHBIil CUHTE3 OpraHMYecKUXx BemiecTB B Kierke. PorocuHre3. Poib
XJIOpoIutacToB B mpouecce (ortocuHte3a. CBeToBas U TeMHOBas (a3bl.
[IponykTtuBHOCTH (oTOCHHTE3a. BrusHue pa3nuunbix (aKTOPOB HA CKOPOCTH
dorocunTe3a. 3HaueHue GOTOCUHTE3A.

XemocuHTe3. PazHooOpaszre opraHn3MOB-XEMOCHHTETUKOB: HUTPUDHUITUPYIOIITHEC
OakTepuu, Kelne300aKTepuu, cepoOaKTepHH, BOAOPOAHbIE OakTepuu. 3HaUYCHUE
XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buabl Opoxkenus. I[Ipoayktel OpokeHus ©u HX
HCIIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHKPOOPTaHW3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30ynUTENH OOIEe3HEH.

AspoOHBIE OpraHU3MbI. DTamnbl dHEPTeTUYECKOr0 oOmeHa. [loaroToBUTENbHBIN
sTamn. [ukonus - 6eCKUCIOPOIHOE PACIICTIIICHHE ITTIOKO3BI.

buonornyeckoe OKHCIIEHWE, WM KIETOYHOE IbIXaHWe. Ponb MHUTOXOHIpUU B
npoiieccax OMOJIOTHUECKOTO OKHCIICHUS. Huknuueckue peaKkiuu.
OxucnurensHoe ¢GochopmmpoBanue. [IpenmymiecTsa adpoOHOr0 MyTH OOMEHa
BEIIECTB Mepea aHadpoOHBIM. J(H(HEKTUBHOCTh HIHEPTeTUYECKOTO 0OMEeHa

2.5

Peakuun marpuyHoro cuHtesa. [IpMHIUMI KOMIIJIEMEHTApPHOCTH B PEaKLMSIX
MaTpU4yHOro  cuHTe3a.  Peanmuzanus ~ HacieACTBEHHOM — WHGOpPMAaIMH.
I'enernuecknii kox, ero cBoiicrBa. TpaHckpumnuus - marpuuHelii cuHte3 PHK.
[IpyHIMIBI ~ TPAaHCKPUIIMHU:  KOMIUIEMEHTApHOCTb,  AHTUIApPaJUIEIbHOCTb,
aCUMMETPUYHOCTh. TpaHcnsauus M ee 3Tanbl. Ydactue TpaHcnoptHeix PHK B
OouocuHTe3e Oenka. YcnmoBusi O6uocuHTe3a Oenka. KoaumpoBaHue aMHHOKHCIIOT.
Ponb pubocom B OnocunTese 6enka.

Opranu3zaiys reHoMa y IpOKapHoT U SYKapHOT. Peryisius akTUBHOCTU T€HOB Y
npokapuot. [unore3a omnepona (P. XKakoO, XK. Mano). Perynsius oOMEHHBIX
IIPOLIECCOB B KJIeTKe. KitleTouHbIi romeocTas.

Bupycsl - HekseTouHble (OpMBI )KM3HM W OONMUTaTHble mapa3utbl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(aros.

Bupychbie 3aboneBaHus yenoBeKka, KMBOTHBIX, pactenuid. CIINJ, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE TTPOOIEMBI

2.6

Knerounsiii 1ukin, ero mnepuonbl U peryiasuus. Matepdaza u  MUTO3.
OcoOeHHOCTH TMPOLECCOB, NMpoTeKaoux B HHTep¢aze. IloarotoBka KieTKu K
nenenuto. [Ipecunrerndeckuid  (MOCTMUTOTHYECKWM), CHHTETHYECKUH U
MOCTCUHTETUYECKHH (IPEMUTOTUYECKUI) eproIbl HHTEP(A3HI.

Marpuunbiii  cunte3 JHK-permukanus. [lpunnuner  permukamuu — JHK:
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KOMIIJIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBI CHHTE3, aHTUIAPAJUICIBHOCTD.
MexanusMm pemukanuu JJTHK. Xpomocomsl. Ctpoenue xpomocoMm. Tenomepsl u
TeloMepaza. XPOMOCOMHBIM HAOOp KIETKM - KapuoTum. JWIUIOMAHBIA W
rallouAHbIA  HAOOpbl XpomocoM. [omornoruuneie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Jenenue knerku - muto3. CTaauu MUTO3a U MPOUCXOASAIIUE B HUX IPOLECCHI.
Tunber muro3a. KapuokuHe3 ¥ LMTOKMHE3. buonornueckoe 3HauyeHUE MHTO3a.
Perynsiuus MUTOTHYECKOTO IMKIIA KIeTkH. [IporpaMmMupyemast kierouHasi ruoesb
- aromnTo3.

QyHKIMOHAIbHAS TCHOMUKA

Opranusm Kak Ouosornyeckas cucreMa

3.1

O/HOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OpraHU3MBbl u
MHOTOTKaHEBbIE OPTaHNU3MBI.

@opMBI Pa3MHOXKEHHS OPTraHU3MOB: Oecroiioe (BKIIFOYas BETETAaTUBHOE) H
nojgoBoe. Buapl  Oecnonoro  pasMHOXKEHMs: [OYKOBaHME,  CIIOPYIALUS,
(bparmMeHTanys, KIOHUPOBAHHE.

ITonoBoe pazmHoxeHue. [TonoBsle Ki1eTky, ninu ramersl. Meo3. Ctanuu meiiosa.
IToBenenue xpomocom B Meiose. KpoccuHrosep. buonornueckuii cMbICa Meno3a
U TI0JIOBOTO npouecca. Meilo3 u ero MecTo B JKU3HEHHOM LIUKJIE OPraHU3MOB.
[Ipen3aponpiieBoe passurue. ['ameroreHe3 y »KUMBOTHBIX. [lonOBBIE Kee3bl.
OOpa3oBaHue U pa3BUTHE IMOJOBBIX KiIeTOK. CriepMaroreHe3 M OOTEHE3.
CrtpoeHne MONOBBIX KJIETOK. OIUIONOTBOPEHHE M AMOPHOHAIBLHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIONOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTreHorenes.
WnnuBuayanbHoe pa3BuTHE OpraHu3moB (oHToreHes). Craguu smMOpuoreHesa
KHUBOTHBIX (Ha mpuMepe Jarymku). podnenue. Tumsl qpodnenus. OcoOeHHOCTH
IpoOJIeHUsT MIIEKONUTAIOMIMX. 3apOJBIIIEBbIE JTUCTKU (racTpyisauus). 3aKiajka
OPraHOB M TKaHEW W3 3apOBIIIEBBIX JIMCTKOB. B3amMHOE BIMsIHHE YacTed
pPa3BUBAIOIIETOCS 3apojbliia (dSMOpUOHANIBHAS WMHAYKIHS). 3akjajka TUIaHa
CTPOEHHS >KMBOTHOTO KaK PE3yIbTaT HEPapXUYECKUX B3aUMOACHCTBHN T'€HOB.
Brnusiane Ha »MOpHOHANBHOE PAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXKaromen
cpenbl. Poct n pa3ButHe xuBOTHBIX. [TocTamOpuonanbhelii nepuoa. [Ipsmoe u
Henpsimoe pa3Butue. PasBute ¢ Meramopdo3oM y O€CHO3BOHOYHBIX U
[I0O3BOHOYHBIX >KMBOTHBIX. buosorndyeckoe 3Hauy€HHE NPSIMOrO W HEMPSIMOTO
pa3BUTHA, UX PAaCHpPOCTPAHEHUE B MpHpoje. TUMBI pocTa KUBOTHBIX. DaKTOPHI
peryisuuu pocTa >KUBOTHBIX M denoBeka. CraguM MNOCTAMOPHOHAIBLHOTO
pa3BUTHA Y )KUBOTHBIX U yesoBeka. [leproasl oHTOreHe3a yenoBeKa.
PasmHoxkenne u pasButHe pacteHuid. ['amerodur u cropodutr. Meiio3 B
KU3HEHHOM TIMKJe pacTeHuid. OOpa3zoBaHue Crmop B Tpolecce Mekosa.
I'amerorenez y pacreHuil. OIUIOZOTBOPEHHE U Pa3BUTHE PaCTUTEIBHBIX
opranusmoB. /[BoifHOe OTUIOIOTBOpPEHHE Y IBETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE ceMEHU. MeXaHNU3MBbI PeryiIsiLiiid OHTOTE€HE3a Y PACTEHUH U KUBOTHBIX

3.2

Ucropust craHOBIEHHMST M pa3BUTUS TE€HETMKU Kak Hayku. (OCHOBHbIE
TCHETUYECKHUE TOHSTHS W CHUMBOJBL. [ OMOJOTHUYHBIE XPOMOCOMBI, aJlICJIbHBIC
TeHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA U PEIECCHUBHBIA TMPHU3HAK,
TOMO3UTOTa, TETEPO3UTOTa, YWUCTass JUHUA, THOPUIBI, TEHOTHUI, (EHOTHII.
OcHOBHBIE ~ METOABl TCHETUKH: TUOPUIONOTUYECKUH,  IUTOJOTHMUECKUM,
MOJIEKY/SIPHO-T€HETHYECKU I

3.3

Monorubpunnoe ckpemmuBanue. [lepBoiii 3akoH MeHaemnst - 3aK0H eTuHO000pa3us
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ruOpUIOB TIepBOTO TOKONeHHs. [lpaBuno momuHUpoBaHMs. BTopoi 3akoH
Menpens - 3aKOH pacUIElUIEHWs MPU3HAKOB. LlUTONOrHYecKre OCHOBBI
MOHOTHOPUIAHOTO CKpeIUBaHus. [ UoTe3a YuCTOThI raMerT.

Ananuzupyroiiee ckpenuBanue. [IpomMexxXyTOuHBIN XapakTep HacleI0BaHUS.
Pacuiennenue npu3HakoB IPU HEMOJIHOM JIOMUHUPOBAHKH.

JurnbpunHoe ckpemuBanue. TpeTuil 3akoH MeHzens - 3aKOH HE3aBHCHMOTO
HacleqoBaHMUs ~ Ipu3HaKoB.  LluTomoruueckue  OCHOBBI  AUTHOPUIHOTO
CKpEILLIMBAHUS.

CueruieHHoe HacnenoBanue npu3HakoB. Paborer T. Moprana. CuerieHHOE
HACJIEJOBAHUE T'€HOB, HAPYIICHUE CLEIUVIEHUS MEXKAY T'€HaMu. XPOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIM MEXaHU3M OIIPENEIECHUs Ioja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeIii U rereporameTHbld mois. ['eHeTndeckas
CTPYKTypa TOJIOBBIX XpoMocoM. HacimenoBaHue IpPU3HAKOB, CIEIJIEHHBIX C
nosnoM. I'eHotun kak 1enoctHas cuctema. llneforponuss - MHOXKECTBEHHOE
JIeCTBUE TIeHa. MHOXKECTBEHHbBIM aiulenn3M. B3anmonencTBue HeallelIbHBIX
reHoB. KommementapHocts. Onucras. [loaumepus

34

B3aumoneiictBue reHoruna W cpeasl pu  (POPMUPOBAHMM  (EHOTHIIA.
N3meHunBOCTh pU3HAKOB. KaueCcTBEHHbIE U KOJIMYECTBEHHBIE NTPU3HAKUA. Buibl
WU3MEHUYMBOCTH: HEHACJIECTBEHHAs Y HACJIECICTBEHHAsI.

MopudukanonHas ~ M3MEHYMBOCTh.  Pombp  cpeapl B (OpMHpPOBAHUHU
MoAU(pUKALMOHHON n3MeHunBocTH. Hopma peakiun npusHaka. BapuannoHHbIH
psan u BapuanuonHas kpuBas (B. Moranncen). CpoiicTBa MOAM(PHUKAIMOHHOM
U3MEHUYUBOCTH.

I'enoTunuueckass u3MeH4YUBOCTh. (CBOMCTBA TE€HOTUIMYECKOW H3MEHUUBOCTH.
Bupl reHOTUIMYECKON U3MEHYMBOCTH: KOMOMHATHBHASL, MyTal[HOHHAs.
KomOunaruBHasi W3MEHYMBOCTH. Mei03 © TIOJIOBOM Mpolecc - OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. Poilb KOMOMHAaTHBHOM W3MEHYMBOCTH B
CO3/IaHUU TEHETUYECKOT0 pa3Hoo0Opa3us B Ipejiesiax OJHOI0 BU/A.

MyranuonHass W3MEHYMBOCTb. Buasl MyTanuii: TI€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHJIYLHUPOBAHHbIE MyTaluu. SnepHble u
uTOIIa3Marnyeckue Myranuu. Comarndeckrue U nojoBble MyTauuu. [Ipuunnsl
BO3HMKHOBEHHs MyTauud. MyTareHpl W HUX BIWSHHE HA OPraHHU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOIO IIpoliecca. 3aKOH T'OMOJIOTMYECKHMX pSAJOB B
HacnenctBeHHoN m3meHunBoctu (H.U. BaBunos). Buesnepnas n3ameHunBOCTh U
HACJIECTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHaponHas MporpaMMa MCCIEAOBaHUS T'€HOMa
YCJIIOBCKaA. MeTOI[I)I N3Yy4YCHHUA TCHCTUKU YCJIOBCKA. FeHeaHOFI/I‘IeCKHfl,
ONMU3HEIOBBIH, HUTOT€HETUYECKH, MNOMYJISIIIMOHHO-CTAaTUCTUYECKHM,
MOJIEKYJISIPHO-T€HETHYECKU . CoBpemeHHOE omnpeeeHue TeHOTHUNA!
MOJIHOTEHOMHOE CEKBEHMPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM YUCIIE C MOMOIIbIO
[11P-anamm3a. HacmencrBenHple  3a0ojieBaHUS ~ dYellOBeKa. [ CHHBIE W
XPOMOCOMHBIE 0omne3Hu YyeJoBeKa. boneszun C  HacJeICTBEHHOU
MIPEAPACIIONIOKEHHOCThI0. 3HAUEHNE MEIUIIMHCKON T€HETUKH B MPEJOTBPALICHUN
Y JICYCHUH TeHETUYECKUX 3a00eBannii yenoBeka. CTBOJIOBBIE KIETKU

3.6

JloMecTuKalusg U CENeKIUs. 3apOKJICHUE CENEKIMH U JIOMECTUKALUU. YUYeHue
H.M. BaBunoBa o 1eHTpax NPOUCXOXKIECHUS W MHOTO00pa3usi KYJIbTYPHBIX
pacteHuii. Ponb ceneknuu B CO3JaHMM COPTOB PACTEHHMM M IOPOJ JKMBOTHBIX.
Copt, mopopa, mTaMMm. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACIEICTBEHHOH
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m3meHurBocTH H.W. BaBumnoga, ero 3HaueHue Jy1si CEIEKITMOHHOM PaOOTHI.
Mertoapl  CeNEeKIMOHHOH paboThl. VMCKyCCTBEHHBI OTOOp: MAaccoBBIH U
WHIUBUYAJIbHBIH. Ortanel KOMOWHAITMOHHON CEJIEKIINU. Hcneiranue
NPOU3BOUTENCH 1O TOTOMCTBY. OTOOp MO TEHOTUIY C IOMOILNBIO OICHKH
(heHoTHIIa TOTOMCTBA U OTOOP O TEHOTHUITY ¢ IoMoIIbio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO]l CEJICKIITMOHHON paOoThl. PaguanoHHbIil 1
XUMHUYECKHM MyTareHe3 Kak HCTOYHMK MYyTalUil y KyJIbTYpHBIX (GopMm
opranu3moB. Mcronb3oBaHME TE€HOMHOIO PENAKTUPOBAHMS U METOIOB
pexomOuHanTHBIX JIHK A1 momyyeHus: HCXOAHOTO MaTepuana Jiisl CeJIeKIIHH.
[Tony4yenue monuruion10B. BHyrpuBumoBas rudpunuzanus. bauskopoacTBeHHOE
CKpelllMBaHue, Wik MHOpuAUHT. HeponcTBeHHOE CKpelluBaHue, WA ayTOPUIUHT.
I'erepo3uc wm ero mnpuuuHbl. lMcnonb3oBaHue reTepo3uca B CEIEKLUU.
Otnanennas rubpuauzanus. [lpeononenue Gecruionus MeXBHUIIOBBIX THOPUIOB.
JIOCTH>KEHMS CEJIEKIIMN PACTEHUH U )KMBOTHBIX

3.7

OOBEKTHI, UCTIONB3YyEMbIe B OMOTEXHOJIOTHH, - KJIIETOUHBIE U TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MbI, HMX XapaKTepUCTHUKA. TpaguIMOHHAs OHOTEXHOJIOTHUS:
xje0oneyeHne,  TOJYYeHHE  KHUCIOMOJOYHBIX  TMPOAYKTOB,  BHHOJCIIHE.
MuxkpoOuonornyeckuid cuHTe3. OOBEKTHI MUKPOOHMOIOTUYECKUX TEXHOIOTHIA.
[IpousBoacTBO  Oenka, AaMHHOKUCIOT W  BUTaMUHOB. McKyccTBEHHOE
OIUIOIOTBOPEHHE. PEKOHCTpYKLMS SHLEKIETOK W KIOHHUPOBAHUE KUBOTHBIX.
Meroa TpaHCIIaHTALMK SAEP KIETOK.

XpoMOCOMHass M T€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pexkomOuHantHeix JIHK. JlocTimkenuss M mepcreKTUBBI
XpPOMOCOMHOM ¥ TE€HHOM WHXeHepuu. MenuuuHcKkue OUOTEXHOIOTHH.
Hcnonb30BaHHE CTBOJIOBBIX KJIETOK

Cucrema 1 MHOrooOpasue OpraHu4eckoro Mupa

4.1

buonornueckoe = pasHooOpasume  opranmsmMoB.  CoBpeMeHHass  CHCTEMa
opranudeckoro wmupa. IlpuHimnel knaccupukanuu opraHu3MoB. OCHOBHBIE
CHCTEMATUYECKUE I'PYIIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHMS U KHU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
Bakrepun, apxew, OJHOKJIETOYHBIE T'PUOBI, OJHOKIETOUHBIC BOAOPOCIH, JIPYyTHe
npoTtucThl. KonoHuansHble OpraHu3msl. J[BUKeHHE OJHOKIETOYHBIX OPraHU3MOB:
ameO0ouHOE, KT'YTUKOBOE, pECHUYHOE. 3allliTa y OJHOKJIETOYHBIX OPraHHU3MOB.
PaznpaxuMocCTh y OTHOKJIETOUHBIX OPraHU3MOB. TakcHCh

4.2

MHoOroknaeTouHble pacTeHusl. B3anMocCBsA3b YacTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opranbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOrO OpraHusma. OpraHusm
Kak efauHoe 1nenoe. TkaHu pacreHud. TUnbl  pacTUTENBHBIX  TKAHEH:
oOpasoBarenpHasi, TOKPOBHAs, TMPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.
OcoOeHHOoCTH CTpOeHUs, GYHKIIMIA U PACIIONIOKEHUS TKAaHEH B OpraHax pacTeHUui

43

BererartuBHble U reHepaTuBHBIE OpraHbl pacTeHui. DYHKIIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BukeHre MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MBI U
Hactuu. llomtonieHwe BOABI, YITIEKHCIOTO Tra3a W MHUHEpaJIbHBIX BEIIECTB
pacrenusimu. Jlpixanue pactenuit. {uddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpaHncniopTHBIE CHCTEMBI pacTeHWil. BblneneHue y pacreHmil. 3amura y
MHOTOKJIETOUHBIX pacTeHud. Kyrukyna. CpeacTBa macCHBHOM M XMMUYECKOM
3amuThl. ODUTOHIUIBL.

PaznpaxxuMocTh M perynsuus y OopraHuzMoB. Pa3apakuMocTb M peryasuus y
MHOTOKJIETOYHBIX pacTeHU. POCTOBBIEC BeleCcTBa U MX 3HAYCHUE
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4.5

MHOroKklIeTOYHbIe  JKMBOTHBIC. B3amMOCBsS3b  YacTed  MHOT'OKJICTOYHOIO
OpFaHI/I3Ma. TKaHI/I, OpFaHBI U CHUCTCEMBI OpI‘aHOB MHOT'OKJICTOYHOTI'O OpFaHI/I3Ma.
Opranms3m kak eauHoe 1enoe. [omeocras. TkaHu KMBOTHBIX W 4esioBeKa. THITBI
JKNBOTHBIX TKaHef/'IZ SIIUTCIIUAJIbHAasd, COCAUHUTCIIbHAA, MbIIICYHAA], HepBHaSI.
OcobeHHoCcTH CTpoeHUs, (YHKIUHA U PpACIONIOXKEHUS TKaHEW B oOpraHax
JKNUBOTHBIX U YCJIOBCKA

4.6

Opranbl U CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMK OPraHOB U CUCTEM OPIaHOB.
Onopa Ttena opraHu3moB. CKeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckeseT. CTpOoeHue M TUIIbI COEAMHEHUs
KOCTEH.

JIBrKeHMEe MHOIOKJIETOYHBIX JKMBOTHBIX. [Iutanue xuBoTHbIX. IluTanue
II03BOHOYHBIX )KMBOTHBIX. /{pIxaHue xuBoTHBIX. KoxxHoe npixanue. XKaGepHoe u
JIErOYHOE JbIXaHUE.

JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHUS
JIETKMX TO3BOHOYHBIX >KMBOTHBIX. /IpIXaresbHas cucrema 4enoBeka. MexaHusMm
BEHTWISILIMM JIETKUX Yy MNTHL M MIJICKONUTAOMMX. TpaHCIOPT BELIECTB Yy
opranu3MoB. TpaHcnopT BemiecTB y XMBOTHBIX. KpoBeHOCHas cucrema u ee
opranbl.  KpoBeHOcHas  cucremMa  ITO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIlleHUs. DBOJIOLMOHHBIE YCIOKHEHHUSI CTPOEHMSI KPOBEHOCHOM
CUCTEMBI IT0O3BOHOYHBIX >XMBOTHBIX. Bblaenenue y opraHusmos. Beinenenue y
KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BblaeiaeHus. CBsi3b MOJOCTU
TeJla C KPOBEHOCHOM U BBIIECIUTEIIBHON CUCTEMAMU. BbieseHne y mo3BOHOYHbIX
KUBOTHBIX. 3allTa Y MHOIOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI U uX
Ipou3BOAHbIE. Pa3ipa)kuMOCTh U pEryisiys y opraHuzMoB. PasnpaxumocTs y
OJHOKJIETOYHBIX OpraHm3moB. Takcucel. Pa3npaxuMocTe W peryimsus y
MHOTOKJIETOYHBIX pacTeHUil. POCTOBBIE BelllecTBa U MX 3HAYECHUE.

HepBhas cucrema u pedrekTopHasi peryasiuusi Y MHOTOKJIETOYHBIX >KHBOTHBIX.
HepBhas cucrema u ee oTaenbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOU
CUCTEMBI y KHUBOTHBIX.

PazpaGoTka anroputmMoB M mporpamm ais 3¢dekTuBHON (YHKIMOHATBHOM
aHHOTallMd  TE€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTaboI0MOB
MHUKPOOPIaHNW3MOB, PACTEHUH, )KUBOTHBIX U YeJIOBEKA

OpraHI/ISM YCJIOBCKA U €Io 3J0pOBbLE

5.1

Oprassl 1 CUCTEMBI OPTaHOB uesnoBeKa. OTIENbl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KHUBOTHBIX. Pedumekc u pednexropHas nayra. be3ycnoBHble U yCIIOBHBIE
pednekcsl. ['ymopanbHas peryiasiius W SHIOKpPUHHAs CHUCTeMa JKMBOTHBIX M
yesoBeka. JKenes3pl SHAOKPUHHOW CUCTEMBI U X TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOM M HSHAOKPUHHOW cHCTeM. | wumoramamo-runodusapHas
cuctema. Pedexc u peduiektopHas ayra. be3ycinoBHbIe U yCIOBHBIE PEIICKCHI

5.2

3ammTa opranu3ma ot OosiesHei. iMMmyHHas cuctema denoBeka. KieTouHblil u
TYMOpaJbHBIE HMMMYHUTET. BpokIeHHbIH, NpHOOpeTeHHbIN crenuduueckuit
nMMyHUTET. Teopust kioHanbHO-cenekTHBHOTO MMMyHuTeTa (II. Dpmmux, ©.M.
bepuer, C. ToneraBa). BocmanutenbHble OTBETHI OpraHu3moB. Ponb
BPOXJCHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUN

53

KpoBeHnocHas cuctema u ee opranbl. Cepile, KpOBEHOCHBIE COCYIBI M KPOBb.
Kpyru kpoBooOparenus. Pabota cepana u ee perymisus

54

Hpixanue genoBeka. {uddysust razoB uepes MOBEpXHOCTh KJIETKHU. JlpIxarenpHas
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cucrteMa 4enoBeka. JlpIxaTenbHas IOBEPXHOCTb. Perymsmus  AbIXaHUS.
JlpIxarenbHbIe 00HEMBI

5.5

[MumeBapuTenbHas cucteMa uesioBeka. OTHEIbl MUIEBAPUTEIBHOTO TPAKTA.
[MumeBapuTenbHble  jKele3bl.  BHyTpUIIONOCTHOE U BHYTPUKIETOYHOE
MUILEBAPEHUE

5.6

IToxpoBel u ux mnpousBonaHble. Oprasbl BbiaeneHus. llouku. CrpoeHue u
¢byHkumonupoBanue HeppoHa. dunbTpanus, cekpenus ¥ 0OpaTHOE BCACHIBAHUE
KaK MEXaHU3Mbl padOThI OpraHoB BbleneHusi. O0pa3oBaHUe MOYH y YETIOBEKa

5.7

JIBukeHue uernoBeka: MbllieyHas cuctema. CKeleTHbIe MBIIIBI U UX padora.
CrtpoeHnue u TUIIBI COSAMHEHUS KOCTEH

Teopus sBomtounu. Pazpurue xxu3Hu Ha 3emiie

6.1

OpomonionHass  teopus Y. [lapuna. Ilpeamnocbulkd  BO3HMKHOBEHHUS
napBuHu3Ma. JKu3Hp U HaydHas nedarenbHocTh Y. /lapBuHa.

JBuxymue cuibl 3Boiouuy BUoB o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHW3MOB, HACJEICTBEHHAss HW3MEHYUBOCTb, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunterndeckoil Teopun 3Bomonuu (CTD). Helttpanshas Teopus
sBomoIMu. CoBpeMeHHas SBOJIIOIMOHHAST OMOJOrvs. 3HaYe€HUE HBOJIIOIMOHHON
Teopuu B ((OPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUpa

6.2

[MonmynsiumMsg Kak sJeMeHTapHas eauHuia 3Boitolud. COBpPEMEHHBIE METOJbI
OLICHKH T'€HETUYECKOro pa3HooOpa3usi M CTPYKTypbl mHomyisiuil. V3MeHeHue
reHoQOoHAa NOMYIALUU KaK 3JIEMEHTApHOE 53BOJIIOLIMOHHOE SIBJICHHE. 3aKOoH
reHeTudeckoro pasHoBecus J[x. Xapau, B. Baitn6epra.

OneMeHTapHble (aKTOpbl (IBUXKYIIME CHJIBI) HBOJIONMUA. MyTalMOHHBIN
npouecc. KomOunatuBHas u3MeH4YMBOCTh. Jlpeilp reHOB - ciydaiiHble
HEHalpaBJe€HHbIE HM3MEHEHHUS 4YacToT aienell B momymsuusx. Odext
OCHOBATeJIsl. Murpanumn. N3onsauus MO YJISALIIM: reorpaguyeckas
(mpocTpaHcTBeHHAs), OMoIorHUYecKast (PernpoayKTHBHAS).

EcrectBennsiii oTO0Op - HampaBmstommii  Qgaxktop  3Bomonuu.  Dopmbl
€CTECTBEHHOI0 OTOOpa: JBWXKYIIMH, CTAOMIM3UPYIOLIUM, pa3pbIBAIOIIMNA
(nu3pynrtuBHbIN). [TonoBoii oTOOp.

[IpucnocobaeHHOCTh ~ OpPraHU3MOB KAk  pe3ylnbTal  MHMKPO3BOJIIOLIUH.
Bo3HukHOBeHHE — mpucnocoOiieHuit y — opraHusMoB.  ApomMopdosbl U
uanoanantanuu. [Ipumepsl npucnocoOienuit y opranu3mMoB. OTHOCUTEIBHOCTh
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykTypa. Bupoobpa3zoBaHue Kak —pe3yabrar
MUKpO3BOIIOIUU. M3omsamus - kimoueBoi (akrtop BupooOpasoBanud. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJjuionaTpuuecKoe (reorpaduueckoe),
CUMIIaTPUYECKOEe  (IPKOJIOTHUYECKOE), "MraoBeHHoe"  (TIOJIUTLIOWIU3AITHA,
ruOpuau3anys). JmurenbHOCTb SBOIIOIMOHHBIX TPOIIECCOB.

MexaHnu3Mbl GOopMHpPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3Us.

Ponb »BOMIONMOHHON OHONOTHH B pa3pabOTKe HAayYHBIX METOJOB COXPAaHEHUS
OmopazHooOpa3usi. MUKPOIBOIIOIHUS W KOIBOJIOIHUS IMAPA3UTOB M HMX XO35EB.
MexaHu3Mbl OPMUPOBAHUS YCTOHUMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHOBI
C HeH

6.3

MCTOI[BI HN3Y4YCHHS MaKPOISBOJIIOLUH. [TaneoHTONOTHUCCKIIE MCTOABbI HU3YUYCHUA
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sBommonud. [lepexonubie GOpMBI 1 PHUIOTEHETHYECKUE PSIIBI OPTAaHU3MOB.
Bbuoreorpaduueckre MeTonsl n3ydeHus 3Bononnu. CpaBHeHue (Gpiaopsl U payHbl
MaTeprKoB M OCTPOBOB. buoreorpapuueckue odnactu 3emin. Bugsi-sanemMuku u
PEITUKTHL.

DOMOpHOIOTHYECKHE W CPaBHUTEIBHO-MOP(HOJIOTHYECKHE METOABl HM3YyUCHHS
HBONIONMU. [eHeTHueckne MeXaHU3MBbl SBOJIOIUHM OHTOT€HE3a W TOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE W  aQHAJIOTWYHBIE  OpPTaHBI.
PynumvenTapHsie  opranbl M araBU3Mbl.  MOJEKYISpPHO-TEHETUYECKHE,
OMOXMMHYECKHE W  MareMaTHYeCKUe  METOAbl  M3YYCHHS  DBOJIOLHH.
T'omonornynsie reHsl. COBpeMEHHBIE METOABI MOCTPOCHUS (PUIOTEHETHYECKUX
IepeBbeB. XPOMOCOMHBIE MYTAIlMX M SBOJIOLUS TCHOMOB.

OOmue 3akoHOMEpHOCTH (TMpaBuia) 3BOIIOIUH. HeoOpaTuMOCTh HSBOIIOIHH.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOIHH

6.4

Hayunble rHUmoTe3bl MNPOUCXOXKACHUS SKM3HM Ha 3emie. AOuoreHes u
naHcnepMusi. JloHay4yHble PEACTAaBICHUS O 3aAPOXKACHUN JKU3HU (KPEALIMOHU3M).
l'unore3a NOCTOSHHOIO CaMO3apOXKICHUS KU3HU U €€ OIPOBEPKEHUE OIbITaMU
®. Pemu, JI. Cnamnannanu, JI. Ilacrepa. I[lpoucxoxaeHue Ku3HH U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tanbl HeopraHuyeckon sBoitonuu. IlnanerapHas (reosnoruueckas)
ABONIOLIUA. XHUMHUYECKas »JBONMOUMS. AOHUOTEHHBIH CHHTE3 OpraHU4YeCcKUX
BemecTB u3 Heopranmdeckux. Omeir C. Mwumepa u I Opu. OOGpa3zoBanue
nonuMepoB u3 MoHomepoB. KoaunepBarnas runore3a A.M. Omapuna, runoresa
nepBuuHoro OynboHa Jlx. XompaeiHa, reHetuueckas rumore3a [. Memiepa.
Pu6osumer (T. Yek) m rumoreza "mmpa PHK" V. I'mnGepra. dopmupoBanue
MeMOpaH U BO3SHUKHOBEHHE NMPOTOKIETKH.

Hcropus 3emnu n mMetonsl ee u3ydeHus. Mckornaemple OpraHMYECKHE OCTAaTKH.
I'eoxpononorust u ee mMeroasl. OTHOCUTENbHAS U aOCOJIIOTHAs T€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas mkana: 30Hsl, 3pbl, NEPUOJBI, SITOXH.

HavanbpHble 3Tanel opraHndeckoil 3BofonuU. [1osBIIEHHE W 3BOJIIOIUS MEPBBIX
KJIETOK. OBOJIONMA MeTaboiu3Ma. BoO3HMKHOBEHHE MEpPBBIX HKOCHCTEM.
CoBpeMeHHbIE MHKpOOHBIE OHWOIUIEHKM KakK aHaJor MEepBhIX Ha 3emie
cooOmiectB. CtpomaTonutsl. IIpokapuoThl U 3yKapuOTHI.

[Ipoucxoxxaenne sykapuoT (cUMOHOTreHe3). ODBOJIOLHMOHHOE IPOUCXOXKIACHHE
BUpYcOB. IIpoucxokIeHne MHOTOKJIETOYHBIX OpraHu3MoOB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIII MHOTOKJIETOUHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl HBOJIOIUM BBICHIMX pacTeHH. OcHOBHbIE apoMop(do3bl
pactenuii. Bpixom pactenuii Ha cymy. [losBneHume CHOpOBBIX pacTeHHU H
3aBoeBaHMe uMH cymH. CemeHHble pacTeHUs. [IponcxXokIeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE OTambl 3BOJIONUM KUBOTHOrO MHpa. OCHOBHBIE apoMop(ho3bl
KUBOTHBIX. Bennckas ¢ayHa. KemOpuiickuil B3pbIB - MOSIBIIEHHE COBPEMEHHBIX
tunoB. [lepBrle XOpA0OBbIE KUBOTHBIE. JKM3HD B BOJE. DBOMIOIMS T03BOHOYHBIX.
[Tpoucxoxnenune ambubuit u pentunuii. [IpoucxoxaeHrne MICKONMUTAOMINX U
ntun. [puHoun kimroueBoro apomopgdosza. OcBoeHue OeCrnO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

Pa3BuTHe xu3HM Ha 3emile 1O 3paM U MepuojaM: apxei, MpoTepo30il, naneo3oi,
Me30301, KaitHo30#. OOmas xXapakTepUCTHKa KIWMara W TEOJOTHYECKHX
nporeccoB. [losiBieHne U pacBeT XapakTEpPHbIX OPraHU3MOB. YIiieoOpa3oBaHue:
€ro YCJIOBUS U BIMSIHHE HA Ta30BbIil cOCTaB aTMOC]EpHI.

MaccoBble BBIMUPAHHSI - HKOJOTMYECKHE KpU3HUChl mpouuioro. llpuumHsl u
CJIEACTBUSI MAacCOBBIX BhIMUpaHUW. COBPEMEHHBIN HKOJIOTMYECKUN KPHU3HC, €ro
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0COOEHHOCTH

6.5

Pasmensl u 3amaum anTponosornu. Meronsl anTponosorud. CTaHOBJICHHE
IIPEJICTABICHUN O IPOUCXOXKIEHUH uenoBeka. COBpEMEHHbIE HAyYHbIE TEOPUU.
CxonmcTBo 4enmoBeKa € JKMBOTHBIMHU. (CHCTEMAaTH4yeCcKOe IOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPAaBHMUTEJIBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU3HO0I0TO-OMOXUMUYECKHUE,
nosesneH4Yeckue. OTINYMs YeaoBeKa OT KUBOTHBIX. [IpsAIMOX0KIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHON
CUCTEMBI.

JBrwxyue cuibl ((hakTopbl) aHTPONOreHe3a: OHOJIOrMYECKHE, COLUaIbHBIC.
CooTHolienne OMOJIOrMYECKUX U COLMANBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaAMM AHTPOIOreHE3a. ABCTPAIONUTEKH - JBYHOTUE MPEIKH JIFOLCH.
UYenoBek  yMenblil, ITIE€pBblE  M3TOTOBICHMS  OpynMid  Tpyna. Yenosek
NpSMOXOAAIIMI M TepBbIl BbIXON Jrofe 3a mnpenensl Adpuxu. Yenosek
reiienb0eprckuil - oOIMK MpeloK HEAaHJEPTaJbCKOrO YEJIOBEKAa U YeJIOBEKa
pazymHoro. YenoBek HeaHIEPTalIbCKUM KaK BHUJ JIIOAEH XOJIOAHOTO KJIMMATa.
UYenoBek pasyMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKMH YEJIOBEK, OCBOCHHUE
KOHTUHEHTOB 3a Ipeenamu AQpuKH.

DBOJIIOIMSL  COBPEMEHHOIO 4ejioBeka. EcTecTBeHHbI OTOOp B MOMYNALMSIX
yejnoBeka. MyTallMOHHBIM npouecc U nonumopdusm. [lomynasiuoHHbIE BOJHBI,
npeiid reHos, murpanus U "dPpdekr ocHoBares" B MOMYISALIUSIX COBPEMEHHOIO
YeJI0BEKa.

UYenoseueckne pacel. [lomarue o pace. bonpmme pacel:  €BponeouHas
(eBpasmiickasl),  aBCTpaJlO-HErpouaHas  (9KBaTopuaibHas), MOHIOJIOMHAS
(asmarcko-amMepuKaHcKkasi). Bpemst U myTu paccesieHusl 4yeloBeKa IO IUIaHETe.
EnunctBo  uenoBedecknx pac. HaydHas HecocCTOATENBHOCTH — pacu3Ma.
[IpucnocobneHHOCTh YesloBeKa K pa3HbIM YCIOBHUSIM OKpPY)KAOLIEH Cpesbl.
Bnusiaue reorpaduueckoil cpeabl U Apeiida TreHOB Ha MOpQOJIOTHIO U
(bU3NOIOTHIO YeTTOBeKa

OKOCHCTEMEBI U npucymue MM 3aKOHOMEPHOCTHU

7.1

Paznens! u 3a1aun sxonoruu. CBsA3b SKOJOTHH C JPYTHMHU HayKaMHu.

Mertonsl skonoruu. IloneBble HaOmOnEeHHs. ODKCHEPUMEHTBI B HKOJIOTHU:
NpUPOAHBIE U JabopaTopHbie. MonenupoBaHHEe B JKOJOTUHA. MOHHUTOPHHT
OKpYXarollel cpelibl: JOKaIbHbIM, peTHOHANBHBIN U I100aIbHbIHA

7.2

Dkonoruyeckue (GakTopsl M 3aKOHOMEpHOCTH uX JeiictBus. Kmaccudukanus
JKOJIOTHYECKUX (DAKTOpOB: abMOTHYECKHe, OMOTHYECKHE, AHTPOIIOTE€HHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBHUS 3Kojorumueckux Qaxropos. [Ipasuio
muHumyma (K. mpenrens, 0. JInbux). TonepaHTHOCTh. ODBPUOUOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Aobunotnueckue ¢akropbl. CBeT Kak s3Konornyeckuit akrop. JleficTBue paszHbIx
YYaCTKOB COJIHEYHOIO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKUE TPYIIbI
pacTEeHMH M JKMBOTHBIX MO OTHOIICHHIO K cCBeTy. CUTHaJIbHas pPOJb CBETA.
dotonepuogu3M. Temmeparypa Kak dKojoruyeckuii Qaxrop. [lelcTBue
TeMneparypbl Ha opraHu3Mebl. [[oMKHIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts kak oxonorumveckuii (daktop. Ilpucrmocobnmenus pacTeHHd K
noJiiepKaHuio BogHoro Oananca. Kimaccudukanus pacTeHH 1O OTHOIIEHUIO K
BoJe. [Tpucnocobiaenns )KUBOTHBIX K M3MEHEHUIO BOJHOTO PEKUMA.
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Cpenbl o0OuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAS, I[OYBEHHAS,
[IyOWMHHAsT — TOATOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMHUYECKHE
0CcOOeHHOCTH cpen oOuTaHus opraHu3MoB. l[lpucrocoOiieHus OpraHuzMoB K
KU3HU B Pa3HBIX Cpelax.

buonoruueckue putmbl. Bueninue u BHyTpeHHHe pUTMbl. CyTOYHBIE U TOIUYHBIE
putMmbl. IIpucnocoOneHHOCTh OpPraHU3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBUH
KU3HU.

XKuznennsie popmbl opranu3moB. [lonstue o xuzHeHHOH (opme. KuzneHnsle
(GbopMBI pacTeHMii: NepeBbs, KYCTapHUKH, KYCTaPHHUUYKH, MHOTOJIETHHE TPAaBbl,
OJHOJNIETHHUE TPaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: THAPOOHUOHTHI, TEOOHOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHUS U 00pasa KU3HH.

buotndeckue ¢akropel. Bumbl OHMOTHYECKMX B3aUMOJCHCTBHI: KOHKYPEHIIUS,
XHUIIHAYECTBO, cUMOMO3 U ero ¢gopmsbl. [lapasutusm, koomepauus, MyTyalu3Mm,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aumozeilictBus  (Tomuueckue, (Gopuueckue, ¢pabpuyeckue). 3HaAUCHUE
OMOTHYECKMX B3aWMOJCHCTBUU ISl CYIIECTBOBAaHHMS OpPraHU3MOB B cCpene
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHUS

7.3

DKOJOrMYECKUE XapaKTepUCTUKU nonynsuuu. llomynmsanus kak Ouosiornyeckas
cucrema. Poib HEOMHOPOAHOCTH cpenbl, PU3NIECKUX OaphepOB U OCOOCHHOCTEH
O6uosioruv BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPBI MOMYJSALMI.
OcHOBHbIE TIOKa3aTeNyu MNOMYISALUU: YHUCIEHHOCTh, IIOTHOCTb, BO3pacTHas U
[I0JIOBAasi CTPYKTYpa, pOXKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MHTpaLusl.

Okosornyeckass CTpykTypa mnonyimsinud. OLIEHKa 4YHCIEHHOCTH IOIMYJISALHH.
JIlnHaMyKa MOMYJSIIUM U €€ peryinsauus. bUoTHYecKuil NOTEeHIHMAN MOIMYJIALHH.
MogenupoBanne JUHAMMKM —nomynsuuu. KpuBble pocTa  4YHCIEHHOCTH
nonynsuuu. Kpuble BpDKMBAaHMSA. Perynslus 4uCIEHHOCTH IONMYJSLHANW: POJIb
(akTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BunoB (r- u K-crparerun).

ITonatue 006 »sKomormyeckoil Hume Buaa. MectooOuTanue. MHoromepHas
Mozenb 3konormyeckol Humm Jx.M. XarumHcoHa. Pa3zMeprl skoIorMuecKon
Humu. [ToreHnmanbHas v peaan3oBaHHAs HUILLN.

Bun kak cuctrema mnonyasuuil. Apeansl BUAOB. Buabl M uMX KU3HEHHBIE
CTparernu.  3aKOHOMEPHOCTH  TOBEACHMS M MUIPAlUd  JKABOTHBIX.
buonornueckue MHBa3UM YyKEPOAHBIX BUJIOB

7.4

CooOmiectBa opranu3MoB. buonenos3 u ero crpykrypa. CBsi3u Mexay
opraHuzMamMM B OuoleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). OyHKIMOHANBHBIE OJOKM OPraHHW3MOB B JKOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. Tpoduueckue ypoBHHM. Tpoduueckue Henu U CeTu.
Alunotnueckue Onoku skocucteM. [TouBbl M mibl B 3kocucTeMax. Kpyrosopor
BELIECTB U IOTOK SHEPIUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTenau 3KOcUcTeMbl. bruomacca u mpoayKuus. DKOJIOTHYECKUE
MUPaMHJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpasnenHble 3akOHOMEPHBIE CMEHBI COOOIIECTB - cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCMM M WX MPUYUHBL. AHTPONOreHHbIE BO3JIEHCTBUS Ha
cykueccun. KnmnmakcHoe  coobmiectBo.  buopasHooOpasue u  moiHOTa
KpPYroBOpOTa BELIECTB - OCHOBA YCTOMUYMUBOCTH COOOIIECTB.

[IpuponHsie 3KOCUCTEMBI. AHTPONOTE€HHBIE HSKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHo3. Paznuuns Mexy aHTPOIOT€HHBIMU U IPUPOIHBIMH 3KOCHUCTEMAMU.

Ypb6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['oponckas ¢uiopa u
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(ayna. CuHaHTpOMM3aIMs TOPOJCKON ¢ayHbl. bruomorndeckoe u Xo3sHCTBEHHOE
3HAaUYE€HHE arpo’KOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTU (POPMUPOBAHHS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[TepeHoC 3HEPrUM U BELIECTB MEXKIY CMEKHBIMH 3KOCUCTEMAaMH. YCTOWMYHUBOCTh
OpraHu3MOB, TMONYISUMA W SKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3AECHCTBHI

7.5

buochepa - oOmemnnanerapHas o0omodka 3emMiH, T1e CYHIECTBYeT WIH
cymecTBoBasiia >ku3Hb. Yuenwe B.M. Bepnanckoro o Ouochepe. Obnactu
6uocdeps! u ee cocras. XKuBoe BemecTBo 6nocheps! 1 ero pyHKIHH.
3aKOHOMEPHOCTH CyliecTBoBaHMs Ouocdepsl. OcobeHHOCTH Onocdepsl Kak
mI00anbHONH  JKOocHCTeMBbl.  JlMHaMWueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB W OWMOTeOXMMHUYECKHE IHKIBI (yIaepoaa, asoTra).
PutmuuHOCTS siBEeHUI B Onocdepe.

3onanbHOCTh OMoOchepsl. [lonsaTue o Guome. OCHOBHBIC OMOMBI CYIIH: TYHJpA,
XBOWHBIE Jieca, CMEUIAaHHbIE W UIMPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOIUYECKHE Jieca, BBICOKOTOpbs. KimMMar, pacTUTECIbHBIA WU
KUBOTHBIM MUp OMOMOB CYIITH.

CTpykTypa ¥ (QYHKIHS KHUBBIX CHCTEM, OLIEHKA MX PECYPCHOTO IMOTEHIMAIa U
OonochepHbIX QYHKIHHA

7.6

DKOJIOTUYECKHE KPU3NCHI U WX MPUINHBL. Bo3jielicTBrue dyemoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenpl. OxpaHa BO3AyXa. 3arpsi3HEHUE BOAHOU CpEJbl.
OxpaHna BogHBIX pecypcoB. Pazpymienue noussl. OXxpaHa NOYBEHHBIX PECYPCOB.
N3menenue kimMmara.

AHTpOIIOT€HHOE BO3ACMCTBHE HA PACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
PacCTUTEIBHOIO M XUBOTHOTO MUpa. OCHOBHBIE NPHUHLMIIBI OXPAHBI MPUPOJBI.
Kpacusie kauru. Ocob6o oxpansiembie npupoaubie Tepputopuu (OOIIT).
boranndeckue cajpl ¥ 300J0TUYECKUE TTAPKH.

OcCHOBHbIE TPHUHLMIIBI YCTOMYMBOTO Ppa3BUTHsI YEJIOBEYECTBA M IPHUPOJIBI.
PamonanbHOe  NMPUPOJOINONB30BAHME M COXpaHEHHE  OMOJOrMYECKOTo
pazHooOpasus 3emin
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