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HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1o yueOHOMYy mnpenMery "PemieHue 3anay  MOBBIIIEHHON
CJIOKHOCTH 110 OMOJIOTUH" Ha YPOBHE CpeHEro od1ero oopasoBaHus pazpaboraHa
Ha ocHoBe PenepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «O0 oOpa3zoBaHuu B
Poccuiickoit ®@enepanuny, ®I'OC COO, Konnenuuu npenojaBaHus y4eOHOTO
npeamera «buojorus» W OCHOBHBIX TOJIOKEHUM (denepanbHO paboueit
MIPOTrPaMMbl BOCIIUTAHUS.
PabGouass mporpamma y4yeOHOro mnpeameTa pa3padoTaHa B COOTBETCTBUH CO
CJICAYIOIIMMU HOPMATUBHBIMU U PACTIOPSIUTEIIBHBIMU TOKYMEHTAMH:

= @epepanpHblii 3akoH OT 29.12.2012 Ne273-®3 «O0 oOpa3oBaHuH B
Poccniickon @enepanum».

= Vka3 Ilpesunenta Poccuiickoit @enepauuu ot 21.07.2020 Ne 474 «O
HallMOHAJIbHBIX LeisAX pa3Butuss Poccuiickon denepanuu Ha IEpUOI 10
2030 roga».

» [lacmopr HauuoHanmbHOro  mpoekra  «OOpazoBaHUE»,  YTBEPXKICH
npesuaguyMmoM Cosera npu IIpesupente Poccuiickonn @Pepepauun 10
CTPAaTErMYECKOMY Pa3BUTHIO U HAIMOHAIBHBIM MpOoeKTaM (MpoTokos Nel6 ot
24.12.2018).

= Jlpukaz MunucrepctBa mnpocsewmenuss Poccuiickon @eneparuu  OT
12.08.2022 1. Ne732 «O BHeceHMM U3MEHEHHHl B (eaepabHbIi
roCyJapCTBeHHBIH  00pa3oBaTENbHBI  CTaHAAPT  CpeaHEro  oOIero
oOpa3oBaHus, YTBEPXKICHHBIM TpHUKa3oM MuHHCTEpCcTBa 0Opa3oBaHUs U
Hayku Poccutickoit ®enepannu ot 17 mas 2012 1. Ne413».

= [Ipuka3 MunucrepctBa mnpocsemeHuss Pocculickoir ®enepauuu 0T
23.11.2022 Nel014 «O06 ytBepxaeHuu (eaepaibHOM 00OpazoBaTEILHON
MIPOTPaMMBbI CPETHETO OOIIEro 00pa30BaHUS.

= Jlpuka3 MunucrepctBa mnpocsemenuss Pocculickon @enepanuu  OT
22.03.2022 Nell5 «OO0 yTBepKICHMH TIOpSAKA OpTraHW3ald U
OCYIIECTBJICHUS  00pa30BaTENbHON  JIEATETBHOCTH IO  OCHOBHBIM
o01ieo0pa3oBaTeNbHbIM IpOrpaMmMaM — 0O0pa30BaTeNIbHBIM pOrpaMMaM
HayaJbHOI0 OOIIEr0, OCHOBHOTO OOIIIET0 ¥ CPEAHETO O0IIEro 00pa3oBaHUs.

= JIpukaz Munucrepctea mnpocseweHuss Poccuiickon ®enepanuu OT
21.09.2022 Ne858 «O0 yTBepxaeHUHU (enepanbHOro nepeuHs y4eOHUKOB,
JOMYIICHHBIX K  HUCHOJb30BAaHUIO MpPH  peaiu3aldd  HUMEIOIINX
rOCyJapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEeIbHBIX TPOTrPAMM HAYAIBHOTO
oOImero, OCHOBHOro  0Omiero, cpemHero oOmero  oOpa3oBaHUS
OpraHU3alMsIMH, OCYIIECTBISIOMMMHU 00pa30BaTEbHYIO ACATEIbHOCTh U



YCTAHOBJICHHUSI ~NPEACIIBHOTO CPOKa  HUCIOJb30BaHUSA  MCKIIOUECHHBIX
Y4eOHUKOB).

= Jlucemo MuHnucrepctBa mnpocBemieHuss Poccuiickont @enepanuu  OT
17.112022  Ne03-1889 «O mHanpabienud wuHboOpMaum» (BMECTE C
«MHbOpMATMOHHO-PA3BICHUTEIHHBIM MTUCEMOM 00 OCHOBHBIX N3MCHECHHMSIX,
BHECEHHBIX B (pe/iepalibHbIi roCyAapCTBEHHBIN 00pa30BaTeIbHBIA CTAHAAPT
cpemHero o0uiero o0pa3zoBaHus, U OPraHU3AIMH PAOOTHI IO €0 BBEACHUIOY ).

= [locraHoBienne [JaBHOrO TOCYZApCTBEHHOIO CAaHUTApPHOTO  Bpada
Poccuiickoit  ®eneparuun ot 28.09.2022 Ne28 «O06  yTBepKJICHUHU
canutapubix npasuin CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOIOTUYECKUE
TpeOOBaHMS K OpraHu3anusM OOydeHHs] M BOCIUTAHUS, OTAbIXa H
O370POBJICHHUS IETEU U MOJIOAECKHUNY.

= [Ipmka3 MuHucTepcTBa Tpyda W COLHMAIBHOW 3amuThl Poccuiickon
®enepannu ot 18.10.2013 Ne544n «O0 yTBEpXKACHUU TPOPECCHOHATBHOTO
cranpapra «llemaror (megmaroruueckass  JAesATENbHOCTH B cdepe
JIOLLIKOJIBHOTO, HAYaJIbHOTO OOIIETr0, OCHOBHOT'O OOIIEr0, CPEeAHEr0 00LIero
oOpa3oBaHus) (BOCITUTATENb, YUUTEIIb)»»

= Pacnopspkenue Jlemapramenrta obmiero oopasoBanusi ToMckoi 00JacTu ot
28.09.2018 Ne832-p «OO0 ytBepxkaecHuu Konueniuu pa3zBuTtusi (HU3UKO-
MaTEMaTUYECKOro U €CTECTBEHHOHAYYHOro oOpa3oBanus ToMckoi obnactu
Ha 2019-2025 rr.».

=  CaHMTapHO-3MHUIEMHOJIOTUYECKHUE TPEOOBAHUS K YCTPOUCTBY, COACPHKAHUIO
U Opra"u3anuu padboThl 00pa30BaTENbHBIX OPTraHU3AIMKN U APYTUX OOBEKTOB
COIIMAJIbHON WHGPACTPYKTYphl I JeTed M MOJOJIEKU B YCIOBUAX
pacrpocTpaHeHus HOBOW kopoHaBupycHoi wuHpeknun (COVID-2019),
YTBEPKICHHbIC MTOCTaHOBJICHHEM ['maBHOTO rocyJ1apCTBEHHOTO
canutapHoro Bpadya Poccuiickon ®enepaunn ot 30.06.2020 Nel6
(3apeructpupoBan 24.03.2022 No67884).

= [Iporpamma passutust MAOY COI Ne 67 r. Tomcka Ha 2020-2024 rr. «K
COBPEMEHHOMY KauecTBy 0Opa3oBaHHs dYepe3 Npohuiu3anuio U
COIMAJIM3aIIMI0 yyamuxcs mkoab» [Tpukas ot 16.04.2020 Ne77-0.

= VYcraB MAOY COII Ne 67 r. Tomcka. YTBepxkaen 18.11.2015r.

VYueOubIit mpeameT «Perienre 3a1a4 MOBBITIEHHON CI0KHOCTH 110 OMOJIOTHH
(10-11 xmaccel) sBISETCS OMHMM HM3 KOMIIOHEHTOB MPEIMETHON 001acTH
«EcrectBeHHO-HayuHble mnpeameTey. CormacHo mnonoxenusm OI'OC COO
npoduIbHbIEe yUeOHbIC MPEIMETHI, U3y4aeMble Ha YIIIyOJIEHHOM YPOBHE, SIBJISFOTCS
criocoboM nuddepeHumauu 00yueHusi Ha ypOBHE CPEIHET0 00111ero oopa3oBaHus



U MpU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEX1Y OCHOBHBIM OOIIMM, CPEIHUM
o01uMM, cpeHUM NpodhecCHOHANBHBIM U BBICIIMM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITb OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pElIEHUE 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a]a4, CBA3aHHBIX C MpodopueHTanuell o0ydyalommxcs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4yHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JIEJIOM.

[IporpaMmMa 1o yueOHOMY mnpenmery «PemieHne 3amad  MOBBIIIEHHON
CIIO)KHOCTH TIO Ouoyiorum» Aa€T MpeACTaBlIEHUE O IIeNId U 3aJayax H3y4eHUs
yueOHoro npeaMera «Penrenne 3aa4 MOBBIILIEHHON CIIOKHOCTH 110 OWOJIOTMU» Ha
yrayOnEéHHOM ypOBHE, OmpenensieT 00s3aTelbHoe (MHBApHAHTHOE) MPEAMETHOE
COZIEp’KaHME, €r0 CTPYKTYpHpPOBAHUE MO pa3fenaM M TEeMam, paclpelesieHUue Mo
KJIaccaM, PEKOMEHYET MOCJEeI0BATEIbHOCTh M3YUYEHHS Y4eOHOro marepuaia c
y4€TOM MEKIPEAMETHBIX W BHYTPUIPEIAMETHBIX CBA3€H, JIOTMKHA Y4eOHOIO
npolecca, BO3pacTHbIX 0coOeHHOCTeN oOydatomuxcs. B mporpamMme no 6uosorun
peai30BaH MPUHLUI TMPEEMCTBEHHOCTH C HM3y4ye€HUEM OHOJIOTMM Ha YpPOBHE
OCHOBHOro  o0miero oOpa3oBaHus, Ojarogaps 4eMmMy [POCMaTpPUBACTCS
HaIlpaBJI€HHOCTh HA  TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKHU3HM, Ha
BOCIIUTaHHE OEpPEeKHOTO OTHOUIEHHsS K OKpy)Kawolled npupoAaHoi cpexne. B
nporpaMme Mo OHMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peanuzanuu  TpeboBaHuii PIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M MPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHON  N1E€ATEIbHOCTH
oOyyarolmuxcs MO OCBOCHHMIO COAEpX aHHUs OHOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYyebnsiii npeameT «Perenne 3a1a4 nNoBbIIIEHHOW CII0KHOCTU IO OMOJIOTHH
Ha ypOBHE CpeIHETO 0011ero o0pa3zoBaHus 3aBepIlIaeT OMOJOrHYecKkoe 00pa3oBaHue
B LIIKOJIE U OPUEHTHPOBAH HA pAaCUIMpPEHUE U YIIIyOJieHne 3HAaHUH 00yJarommxcs o
YKUBOUM TIPUPOJIE, OCHOBAX MOJICKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETUKH, CEJIEKUUU, OUOTEXHOJOTHH, 3BOIIOLHUOHHOTO
YUEHHUS ¥ KOJIOTHUH.

N3yyenue yueOHOTO TIpeMeTa Ha yriyOJIeHHOM ypOBHE OPUEHTUPOBAHO HA
MOJIFOTOBKY OOy4arolmuxcs K MOCIEAYIOEMY TMOIYYeHHIO OHOJIOrHYECcKOro
oOpa3oBaHHMsIT B By3aX U OpraHu3alMsIX CpeAHero MnpodeCCHOHATBLHOTO
oOpazoBaHus. OCHOBY €ro CoOJEp>KaHHs COCTaBJISIET CHCTEMa OHOJIOTMYECKUX
3HAHWM, TIOJYYEHHBIX TNPH H3YYEHUHM OOYYAIOIIMMUCS COOTBETCTBYIOIIUX
CUCTEMATUYECKUX Pa3/IeioB OMOJIOTHU HAa YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus,



B 10—11 kiaccax 3Tu 3HAHUS MOJTY4YalOT pa3BUTHE. Tak, pacIIMPEeHbl U YIITyOJIeHbI
OMOJIOTUYECKUE 3HAHUSI O PACTEHUSIX, JKUBOTHBIX, rprbax, OAKTEpUsiX, OpraHu3Me
4yelioBeKa, OOIUX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIBHO BKIIIOUEHBI
OMOJOrMYECKHUE CBEAEHUS MPUKIIATHOTO U TOMCKOBOTO XapaKkTepa, KOTOPbIE MOKHO
UCIIOJIb30BaTh KaK OPUEHTHPHI I IOCIEAYIONIETro BeiOopa npodeccun. Bozmoxna
TaK)Ke€ HHTErpanusi OMOJOTMYECKUX 3HAHUU C COOTBETCTBYIOIIMMU 3HAHUSIMHU,
MOJIYYCHHBIMU OOYYAIOUIUMUCA TPU W3YYEHUU (PU3UKH, XUMUHU, reorpaduud u
MaTE€MAaTUKH.

CtpykTypa mporpamMmbl 1o y4deOHOMY mpeamery "buomorusa" otpaxkaer
CHUCTEMHO-YPOBHEBBIH U 93BOJIOIUOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISI AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3AIIMH, BOJIOIMH OPraHUYECKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYECKOro pa3Hoo0pasus miaHeThl. Tak, B 10 kitacce n3yqarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM OHMOJIOTUU, AMOPHUOJOTMHM U OHOJOTHH
pa3BUTHSA, TEHETUKU U CEJIEKLUU, OMOTEXHOJOIMH M CHUHTETUYECKOM OMOIOruu,
aKTyaJM3UPYIOTCS 3HaHMSI OOyYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢uznonorun yenoseka. B 11 kiacce u3ydaroTcst BONIOIMOHHOE YYEHHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYueOubii mnpeamer  «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
00y4arolMMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUJ,
JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOIMYJISIHUH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIIEKTaX OMOJOTMYECKUX 3HAHUM. [[ns
pa3BUTUS M TOJJEpXKaHUS HHTEepeca oOydaroumxcs K OHWOJIOrMM Hapsaay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUECKOI0 MaTepHalia B COAECpPKaHUU MPOTrPaMMBbl
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U PA3BUTHS
TOM MM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX U SKOJIOTHUYECKUX PobIIeM.

[enb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(PYHKIIMOHAIbHON
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHH
WCITIOJIb30BaTh 3TU 3HaHUS B (POPMUPOBAHUM MHTEpeca K ONpenenéHHON o0iacTu
poeCcCHOHANILHON JIeATeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEW, WM K BBIOOPY
y4eOHOTO 3aBEICHHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHusI.

JoctiwxkeHue uenu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOnEéHHOM ypOoBHE 00€CTIeUMBAETCS PEHICHUEM CIEIYIOLIUX 3a0a4:

OCBOEHHE OOYyYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U



npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNs, BUA, OMOTE€01EeH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHUE OOYYaIOIIMXCSA C METOJAMH TIIO3HAHWS >KUBOU TPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYISIpHOU U
KJIETOYHOM OMOJIOTHUH, SMOPUOIOTUHU ¥ OUOJIOTUU Pa3BUTHS, TEHETUKHU U CEJICKIIUH,
OMOTEXHOJIOTUM W CHUHTETUYCCKON OWOJOTHH, MaJCOHTOJOTHH, HKOJOTHH);
METOJAMH CAMOCTOSITEIbHOTO TMPOBEICHUSA OHOJIOTMYECKMX HWCCIEAOBaHUN B
naboparopun uW B Opupone (HaOMIOJAEeHHE, W3MEpPEHHUE, SKCIECPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS YMEHHUSIMU: CaMOCTOSITEIbHO  HaXOIUTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJMKOM; YCTAaHaBIIMBAaTh CBS3b MEXAY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH JEATEILHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPYXKAIOIUX  JIIOJIe; OOOCHOBBIBAaTH W COOJIONATh  MEPHI
npoQHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTU COOCTBEHHOW KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX T[PUPOAHOTO U TEXHOTEHHOrO  XapakTepa; XapaKTepHU30BaATh
COBPEMEHHbIC HAYUHBIE OTKPBITHUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpoIlecCe 3HAKOMCTBA C BBIAAIOMIUMHUCS OTKPBITHUSIMA U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHWOJIOTHM, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ/I0JIOTHEN
OMOJOTUYECKOTO UCCIIEIOBAHNUS, TTPOBEICHUS SKCIIEPUMEHTAIBHBIX HUCCIICIOBAaHUH,
pelieHrs OMOJIOTHYECKUX 3a/lady, MOJEIUPOBAHUS OUOJOTUYECKUX OOBEKTOB U
MPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1IEJIOM U K OTJICJILHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOM IPAaMOTHOCTH, OOIIEeH KYJIbTYphI IOBEICHUS B IPUPOJIE; HHTETPAIIUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

NpUOOpEeTeHUE  OOYYAIOIIMMHUCS ~ KOMIIETEHTHOCTH B pallMOHAJIBHOM
MIPUPOIOTIOIH30BaHNUHU (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
DKOCHUCTEM, OHMOC(ephl), COXpaHCHHMH COOCTBEHHOI'O 3J0POBBbS U 3JI0POBBS
OKpYXKaroIux Jrojed  (coOmromeHuss Mep npodriakTuku — 3a0oJieBaHUM,
obOecricueHue OE30MACHOCTH JKU3HENEATEIIbHOCTH B 4YPE3BBIYAMHBIX CHUTYyaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM JKU3HU;



CO3/JaHMEe  YCJOBHMA  JUIsi  OCO3HAHHOTO  BbIOOpa  OOydYarOIUMUCS
VH/IMBH Ty JIbHOM o0Opa3oBaTeNbHOM TPACKTOPHH, CIIOCOOCTBYIOMIEH
MOCITIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOTPEICICHNUI0, B COOTBETCTBHUH C
WHMBUTyAIbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nca0 YyacoB, OTBEJCHHBIX HA U3y4YE€HHE OMOJIOTHUH Ha YTriayOJIeHHOM
YpOBHE CpeIHero o01ero oopa3zoBanus, coctapiseT 68 yaca: B 10 kiacce — 34 yaca
(1 gac B Henmenio), B 11 kimacce — 34 gaca (1 yac B Heaelo).

Ot6op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOYUYCHHUS OMOJIOTHH
OCYILECTBISIETCS € y4€TOM CHEUM(PHUKU €ro CoAep:KaHUs M HANpaBICHHOCTH Ha
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
po(heCcCHOHATLHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBIISIETCSL TIPOBEJCHUE JTA0OPATOPHBIX M MpakTUYecKux pador. Taxxke ydactue
00yJaromuxcs B BBITIOJHEHUH MPOEKTHBIX U y4EOHO-MCCIENOBATENBCKUX padoT,
TEMaTHUKa KOTOPBIX OMPEACNACTCS yUUTEIEM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ovonoruu.  buonormdyeckue HaykKM M HU3ydyaeMble  UMHU  MPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHue OMOJOTUN B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
[IPAKTUYECKON JIESATEIBHOCTU YEJIOBEKA: MEIULMHE, CEJIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuiu, U. I1. I1aBnos, 1. . Meunukos, H. 1.
Basunos, H. B. Tumodees-Peconckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTtemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JAUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISALIUOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKW3HB Kak (opMa CylIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. Metonbl Ouosornueckoid Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUs PE3yJabTaTOB »JKcriepumeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHH OpraHU3alud KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWe pPa3IMyYHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KIIeTKU. PaboTel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUYTUpoOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOID,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yyeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anextpodopes, auddepeHuaIbHoe IEeHTPUYrupoBaHue,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIISI, PEATE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperysiuui. MuHepaibHbIe BEIeCTBa KJIETKH, UX OHOJoTHYecKas poib. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benkwu.
AMUWHOKUCIIOTHBIN cocTaB 0elnKkoB. CTpyKTyphl O€JIKOBOM MOJeKyybl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpykTypbl. Jlenarypauus. CsoiictBa OenkoB. Kiaccudpukauuss Oenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO0mwmii 1IaH CTpoeHUs U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununel. I'uapodunsHo-TUApOdOOHEBIE cBOMCTBa. Kiaccudukarus aumumos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK n PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaenune u ouonorndeckue pynkmuu JIHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Mosekyiae ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompughocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouosiorusi: OMOXMMUYECKHe U OMOoDU3NYECKHUEe UCCIEIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpertsi: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEH.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHKe: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIHIN.

JlaGoparopHasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpo(HON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue 1 GyHKIIMOHUPOBAHHUE dyKAPUOTHUECKOU KieTkH. [1ma3smarnaeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOUUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Murornasma. [{utozons. Lurockener. [IBuxenue nuroruiazmbel. OpraHouabl
kJeTkr. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas cetb (I11C),
anmapat [ oJNbIXH, JM30COMBI, WX CTpoeHHe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuUHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslii cok. Typrop.

[loyaBTOHOMHBIE ~ OpraHOMJIBI ~ KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN M 1actun. llepBuunsle,
BTOPHYHBIE M CJIOKHBIC TIACTUIBI (DOTOCHHTE3UPYIONMINX dYKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. Pu6ocombl. IIpomescymounvie Qunramenmul.
MuxkpodunameHTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEYHBIE — KIETKH.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka sapa, XpOMaTHH, KapuoIUia3ma, SAPBIIIKU, UX CTPOECHUE U
bynkuuu. SnepHblii OenkoBbld MaTtpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHcnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTkn», «CTpoeHue
MUTOXOHAPUNY», «SA1po», «CTpoeHne MPOKApUOTUUECKOM KIETKI.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuass padora «l3ydyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «3yueHue NIBMKEHUS LIUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BeleCTB M NPeBpallleHUE JHEPIUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOpOB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KiIeTKe. {DOTOCUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixarnue, Cs., C4. u CAM-munwvi
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusHue pa3auuHbIX PaKTOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIC
OakTepuu. 3HaYCHHE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTeNbHBIN TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTVICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Suepeus memoparnno2o epaouenma npomoros. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MyTd oOMeHa
BEILIECTB Tiepe] aHadPOOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKO aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmms
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPALIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnoptHbix PHK B 6GuocunTtese Oenka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
POKApHOT U IYKAPUOT. Perynsuus akTUBHOCTH TF€HOB y MpOKapuoT. ['umote3a
onepona (®. Kaxo6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a005ieBanus 4enoBeka, )kuBOTHBIX, pacteruil. CITNJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz d6oarvuiux maccusos («bigdatar)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JdeMoHCcTpaMu

[Toptpetsr: H. K. Konbnos, . Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
OcobOeHHOCTH TIPOIIeCCOB, MpoTeKarmmx B WHTepdase. [loaroroBka KieTkm K
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Marpuunsiii cunte3 JHK — penmukaums. Ilpunnunsr perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJLIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Termomepsl u

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguyu MUTO3a U MIPOUCXOISIINE B HUX IMPOLECCHI.
Tunel Muto3a. Kapnoknses n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsinus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmapenus u eubenu kiemokx. «Lugposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuT03», «CTpoeHwHe
xpomocom», «Permukarus JJHK.

OOopyoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparbl: «MuUTo3 B KJIETKax
KOPEIIKa JIyKay.

JlaGopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEEATCIIBHOCTH OHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeuw, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTUe
npoTUCThl. KoJlOHMAIbHBIE OPTaHU3MBI.



B3auMoOCBsI3p 4AaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe 1einoe. ['omeocras.

Txanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3oBaTeIbHAasl, TOKPOBHAS,
pOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHBIE OpraHbl pacTteHuid. Opranbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacreHuii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHYyTpeHHUN cKelleT. CTpOEHNE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbImieuHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

[Iutanue oprann3mMoB. [lornoieHre Boabl, YIJIEKUCIOTO Ta3a U MUHEPAIbHBIX
BEIIECTB  pacteHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE TNuIIEBapeHue. IIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TIMO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromux. Perynsius npixanust. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKHUBOTHBIX. KpoBeHOCHass cucrema u €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranuzmos. Beijiesienue y pactennil. BeigeneHnue y )KUBOTHBIX.
CokparurenbHble Bakyonu. Opranel BblaesieHus. DunbTpanus, Ccekpeuus u
oOpaTHOe BcachlBaHHWE KaK MEXaHU3Mbl paOOThl OpraHoB BbiAcieHUS. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y



NO3BOHOYHBIX JKUBOTHBIX M uesnoBeka. [louku. CtpoeHne u (yHKIIMOHHPOBAHUE
Hedpona. OOpazoBaHre MOYH Y YEJIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M LUCTHI MPOCTEUIINX. 3alIUTa y MHOIOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOM 3allIUThl. DUTOHIIHUIBL.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMyHUTET. Teopus KiIOHaIbHO-ceaekTuBHOro ummynurera (II. Opmnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

PasngpaxxuMocTs W perymsanus y  OpraHusmoB. PasnpaxuMocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakumMocCTs U peryisinus y pacTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLINOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenesbl SHIOKPUHHONW CUCTEMBI M UX TOPMOHBI. [[eficTBHe TOpMOHOB. B3anmocBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unorasamo-runodusapHas cucTema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBble cuctembly, «CTpoeHHE CTEOIs»,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIeT 4YeloBEeKay,
«IInmesapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxaresbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplgenurenbHas cUCTEMay, «DHAOKPHUHHAsA cucTeMa», «CTpOEHHE MBIIIIbDY,
«AMMmyHUTETY, «Ku1miegynonojsocTHEICY, «Cxema UTAHUA pacTeHui»,

«KpOoBEHOCHbIE CHUCTEMBl TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepsi», «HepBHas
cuctema peioy, «HepBHas cucrema arymkw», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHbIX
OpraHU3MOB, MUKPOTMpENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTCHUM,
pacIieTuIeHus Kpaxmaiia U OeIKOB Mo/ IeicTBHEM (EepPMEHTOB, 000OPYIOBAHHE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nojoBoe. Buubl  0ecrnonoro  pa3MHOXKEHHS:  MOYKOBAHHWE, CHOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, wian ramerel. Meito3. Craauun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbICi
M€M03a M IIOJOBOrO Ipomecca. Melo3 U ero Mecrto B JKU3HEHHOM LIMKIIE
OpPraHu3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KENE3bI.
OOpazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogaoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpooOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIOMICTOCSA 3apojbllia (dIMOpUOHAIBHAS WMHIYKIIHS).
3akiaJKka TUlaHa CTPOCHUSA JKMBOTHOTO KaK PE3yJbTaT HEPAPXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buoliormdyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO
pa3BUTHUSI, UX PaACIPOCTpaHEHUE B MPUPOJE. THIBI pOCTa >KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M yesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM ITKJIe pacTeHnii. OO6pa3oBaHme CIop B mpoliecce Meio3a. ['ameTorenes
y pactenuil. Ona010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [llneman.

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHEY», «Tumbl Oecmonaoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAIb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHOXeHue runpe», «Meito3», «Xpomocomsel», «l'amerorenes», «CTpoeHue
AMIEKIETKH U criepMmaTo3onia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBIY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILIKID.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0TeUeCTBEHHBIX YYEHBIX B Pa3BUTUU I'E€HETUKH.
Pa6otsr H. K. KonsiioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OcCHOBHBIE ~ METO/ABl ~ TCHETHKU:  THOPUIIONOTUYECKUU,  LHUTOJOTHUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu



[Toptpetsl: I'. Mennens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKI, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuast paGora «/Ipozopuna Kak OOBEKT TEHETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eInHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPHU3HAKOB. LlUToNOrmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. ['unoresa 4ucToTh ramer.

AHanm3upyoniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacmierienre npu3HAaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpuaHoe ckpemrBanue. Tperuii 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJIeJOBaHMsI PU3HAKOB. [{uTonornueckrne 0OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUSI.

CuenuienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJICJOBAHUE TI'€HOB, HApYILICHWE CLEIUICHUSA MEXIy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMmeTHbli 1oji. ['eHernueckas
CTPYKTYpa II0JIOBBIX XpOMOCOM. HacrenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM aJulen3M. B3auMOAENCTBHE HEAUIENbHBIX T'EHOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3MONOTMYECKUX  MPOLECCOB, TOBEIEHUS U  KOTHUTUBHBIX  (DYHKIMH.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CrenyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTnka monay,
«Kapuotunn 4enmoBeka», «Kapuotun gpozodmisy, «Kapuotunm mruisn,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1eiCTBHUE T'€HOBY.

O6opynoBanue: MoAeNb i JEMOHCTpalMud 3aKOHOB €IMHOOOpasus
rUOpUJOB TEPBOTrO TOKOJICHHS M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEIb JUIA



JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBaHUS NPHU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DUITBD».

IIpakTnyeckass  paGora  «lM3ydyeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MonudukanonHas u3MEHUYMBOCTh. Poib cpeapl B (OpMHpPOBAHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuairioHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOUHATHBHAS, MyTallMOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3HoO0pa3us B Mpeeiax OJJHOTO BUA.

MyTrauuoHHass W3MEHYMBOCTb. BuIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHble U
HUATOIUIa3MaTHYeckue myTanuu. COMaTUYECKHE W TMOJIOBbIE MyTauuu. [IprunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuel u cxeMbl: «Buasl  um3MmMeHuMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KoMmOnHaTnBHAS U3MCHYUBOCTHY, «Meiosy,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00JIeBaHus YeI0BeKa», « Buabl myTanmii».

OO6opynoBaHue: XMBbIE W TepOapHBIC DK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckas padora «Mytauu y jApo3odusbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapuotnn 4yenoBeka. MexnyHapoaHas NmporpamMma HCCIENOBAHUS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TIE€HEAIOIMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHA. CoBpemeHHOE ONpENICIICHHE TE€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOILIBIO
[ML[P-ananu3a. HacnenctBennslie 3a001eBaHus yeaoBeka. [ eHHbIe 1 XpOMOCOMHBIE
O0O0Ne3HH 4YeloBeKa. boJie3HM C HACIEACTBEHHOM MpPeIpacnoioKEHHOCTBIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yeBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HEeTHYECKOTO Ipy3a». DTUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (GakToppl MOBBIIIEHHONM YYBCTBUTEIBHOCTH YeEJIOBEKa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollen cpeapl. ['eHeTnueckast
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpanumn

Tabmuubl u cxemsl: «Kapuotun uvenoBeka», «MeTobl U3y4YEeHHs] T€HETUKU
yesoBeKkay, «l'eHeTnueckue 3a001eBaHNsI YEITOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIA3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3smMoB

JlomecTukanys u cenekuust. 3apoKICHHUE CEJEKIUU U JOMECTUKALMU. Y YCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIAEHUS U MHOToOOpasusi KyJIbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
opoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. W. BaBunogsa, ero 3HaueHue JJisl CEEKIIMOHHOMN pabOTHI.

Metonbl cenekuMOHHON padoThl. McKyccTBeHHBIH OTOOpP: MacCOBBIM U
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIITMOHHON CCJICKLIUU. HctrwiTanue
Opou3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C IOMOIIBIO OIIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio ananu3a JJHK.

HckycCcTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenune MOJINTUUIONUIOB. BnyrpusuaoBas rUOpUIN3aLIUs.
bnu3kopoACTBEHHOE — CKpellMBaHue, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WiW ayTOpuAuHr. l'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otnanéunas rulpunmsauus. llpeononenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUI U JKUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre 1 U3y4YeHUE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JHCUBOMHBIX 6 YeNaxX VIAVUUIeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuGHbIX MexXHOA02UL.

JleMoHCTpanun

[Toptpersi: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pPaCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSOB B HACIEACTBEHHOW HW3MEHUYHMBOCTHY,
«Mertonpl cenexkuumy, «OTnanéHHas rudpuausanusy, «MyrareHes».

JlabopatopHasi padora «/3ydyeHne cOpTOB KyJbTYypHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IKckypeust «OCHOBHBIE METOABI M JIOCTHMIKEHUS CEJIEKIHMH PACTCHUU H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBeKThI, UCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHonorui. [IponsBoacTBo 6enka, aMUHOKUCIOT U BUTAMHHOB.

CoztaHre TEeXHOJOTMii U MHCTPYMEHTOB LIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kierounasa unxkeHepuss. MeTonbl KyJbTypbl KJIETOK M TKAHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anmuss W COMaTHYECKUN
smOpuorene3. lcnonb30BaHue TaljioWJOB B CENEKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKOoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.



Texnonozuu 0300poseieHus, KyIbmusupo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHass M TeHHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€HAa U
KoHcTpyupoBanue pexkomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUHU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6uorexHnosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
TUAarHoCTHKa. MeTaOOJOMHBIN aHaIW3, TEHOICHTPUYECKUU aHajau3 MpOoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJOBBIX
KieTok. TaprerHas Ttepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEJMIMHCKHUX TEXHOJOTMM, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKaQosauHra
JUISL PEIIEHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHMN B
omnosioruu

OomonnoHHas Teopus Y. JapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aestenbHocTh Y. lapBuHa.

JIBroKy1ue cuitel 9BoJonnK BUIOB 110 Y. J[apBuHY (BhICOKasi ”HTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaAYEHUE
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kiosbe, Y. apsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaenn, . K.
benses.

Tabmus! u cxembl: «CucremMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GOpMUPOBAHUS TTPUCTIOCOOTCHUN Yy
pacTeHui u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta mytemiecTBus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopogsl Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTb», «llopossl
JIOMAIIHUX >KMBOTHBIX», «Cxema o0pa3oBaHusl HOBBIX BUAOB (o Y. JlapBuHY)»,
«Cxema COOTHOLIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[Tomynsinus Kak 3J€MEHTAapHAs €QUHALA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3zHOOOpa3us M CTPYKTypbl mnonyisauuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalnOHHbBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B monysauusxX. DpPexT ocHOBaTelIs.
Ippexm O6ymouiiounozo eopaviuika. CHUdCeHUe 2eHemuuyecko2o pa3Ho00pa3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opetigha 2eno8 8 6ONLUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HampaBisiomuil Qakrop 3Boiouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKM, CTAOWIM3UPYIOMIUMA,  pa3pbIBAIONIUI
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MTOBEICHUS YKUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHWU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE MpUCTIOCOOIEHNH Y Oprannu3MoB. ApoMop(dO3bl U MANOATATI TAIINH.
[Tpumepsl prcocobIeHn y OpraHu3MoB: MOP(hOIOTHYECKHE, PU3NOTOTHIYECKHE,
Oonoxumuyeckue, ToBeAeHUYeckHe. OTHOCHUTENTBHOCTh  MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBOMIOIMHU. M3omsmus — kimoueBor (dakTop BumgooOpazoBanus. Ilytu u
CIIoCOObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOe  (IKOJOTUYECKOE), «MTHOBEHHOE» (momumnouM3aIuys,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Po1b 3BOTIOLIMOHHOM OMOJIOTHH B pa3padOTKe HAYUYHBIX METOJOB COXPAHECHHUSI
OonopazHooOpasusi. MHUKPOIBOIIONMA M KOSBOJIOUHMSA Iapa3UTOB U HX XO3SEB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBl ABOJIFOLUN», «IKOJIOIMYECKass M30JSUUs MONYJSALHN CeBaHCKOU (openmy,
«["eorpaduueckas U30A1US TUCTBEHHUIIBI CHOMPCKOM U JTMCTBEHHHULIBI JAyPCKO»,
«ITonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEpPTB», «Cxema JnehcTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CylliecTBOBaHUEY, « UHTyCTpUambHBbIHI
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENbCTBEHHAas  OKpacka
XKUBOTHBIX», «lIpegynpexnaronias oOkpacka >KUBOTHBIX», «DU3HOIOTUYECKUE
anantanuny, <«lIpucrnocoOieHHOCTh OpPraHu3MoOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe Bu10o0pazoBaHue TPEX BUIOB JIAHIBILIEH,
«IKOJ0TruYecKoe BHUI000pa30BaHHE BUIOB CUHULY, «IlOTUIUIOWIBI pacTeHHID,
«KanycTHO-pe1euHblil rTuOpuIy.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, dydelia MITUL U
3Bepel C MpUMEpPaMU Pa3IMYHBIX MPUCTIOCOOICHUH, yyUena NTUL] U 3BEpel pa3HbIX
BUJIOB, repOapuu pacTeHUid OJIM3KHUX BHJAOB, OOpa30BABIIMXCA PA3IUYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE N3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIprcnioco0aeHrs OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoOLNS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckne  MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojtouuud. CpaBHeHUE QIOpHI U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckne obOmactu 3emuu. Bumbi-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
BOMIOIMU. ['eHeTHUecKkue MEXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METObl U3YUYEHUs HIBOTIOIUHU. [ OMOJIOrMUHbIE
redbl. COBpEMEHHBIE METO/IbI IOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOIONUU. [Ipunyun cmensvl QyHKYUL.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCTpaMuA

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelnsb.

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ydbie  smepe»,  «Cteronedansy,  «Puanodputey,  «CeMeHHbIE
nanopoTHUkW», «buoreorpaduyeckue 30HB 3emiun», «lpeid KOHTHHEHTOBY,
«Penuktely, «HadanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKAa W IIUMIIAH3€», <« JTaBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMUA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuyHple TUmoTe3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJIECHUU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBep KkeHHe onbiTaMu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIOIMUSA. XHMHYECKass OHBOJTIONHA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemecTB K3 Heopranuueckux. Ombir C. Mumepa u I'. FOpm.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumote3a [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeToAbl €€ n3ydeHus. MickoraeMple OpraHu4ecKre OCTATKU.
['eoxpononoruss u €€ Meroabl. OTHOCUTENbHAs W AOCOJIOTHAsE T€OXPOHOJIOTHS.
["'eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTa0oau3Ma. BO3HHKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. IIponcxokaeHME MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoHCXOXJIEeHHE IIBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BBIE )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimi. [IponcxokaeHUEe MICKONMUTAIONINX U
ntul. [lpunnun xmoyeBoro apomop@dosa. OcBoeHue O€ClO3BOHOYHBIMH U
ITO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
naneo3oil, Me3030H, kaitHo301. OO11as XapaKTepUCTUKA KJIMMaTa U F€0J0rM4eCKUX
npoueccos. [losiBIeHne U pacuBEeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3KUCHI pouuioro. IIlpuunnHer un
CJIIECTBUSA MAacCCOBBIX BbIMHpaHHW. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenust 6uopazHooOpaszus Ha 3emiie.

CoBpeMeHHass cuUcTeMa opraHudeckoro mupa. IIpuHuunel kiaaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamutanuanu, JI. Ilacrep, . . Meununkos, A. W.
Omnapumn, Ix. Xonnelin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLMW»,  «[ €OXpOHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbel OpraHMYecKoi 3BoMOIUN», «CxeMa o0pa3oBaHMs SyKapHOT
nyTéM cumoOuorenesa», «Cucrema xKuBoil mnpupoas», «CTpoeHue BUpycay,
«Apomopdo3bl  pacTeHuit», «PuHMOGUTE, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxksierounble Boaopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pactenusn», «Oprassl IBETKOBBIX PACTEHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunomnonoctueiey, «Ilnockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnuey, «Miexkonuraromue», «Pa3Butue KU3HU B apXeucKou spe», «PaszBurtue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapuuM pACTEHHM pa3IMYHBIX OTHAENOB, KOJJIEKIUU
HAaCEKOMBIX, BJIAKHBIEC IIPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKaMEHEJIOCTEe, TMOJIE3HbIX MCKOIMAEMbIX, MYJSKM OPraHUYECKUX OCTAaTKOB
OpPTaHU3MOB.

Bupryanbnas naboparopHasi padora «MoaenupoBanue onsiToB Muiiepa—
KOpu no u3ydennto abMOreHHOr0 CUHTE3a OPraHMYEeCKUX COCIMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi paGora «/3yueHue u omnucaHuWE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3yueHne 0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre ocCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
Bo33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0/CTBO 4yenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (hU3H0TI0T0-OMOXUMUYECKHE,
noBesieHueckue. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoleHHe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00€3bSIHBI
(IPOKOHCYJIBI) U paHHUE MOHTUBI — O0IIUE MPEIKU Y€IOBEKOOOPA3HBIX 00€3bsH U
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OPYAUU TpyAa. UeloBEK NPSIMOXOASIIMN U NIEPBBIN BBIXO JIFOJECH 32
npenensl Agpuxu. YenoBek reitenboeprekuii — o0umit mpeok HeaHAepTaaIbCKOTO
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YenoBeK HEAHAEPTAIbCKUWA KaK BHUJ JIOJCH
XOJIOJHOTO KJMMaTa. YelloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKHUMN
YEeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpenenamu Adpuku. [lameorenernka u
najeoreHoOMHKa.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUAX
yejoBeka. MyTainmoHHBIN Tiporiecc U nojJuMopdusM. [lomynsiiOHHBIE BOJIHBI,
npeid reHos, murpaiusa U «3¢GdEKT ocHOBATEN» B MOMYJAIUSIX COBPEMEHHOIO
YyeJoBeKa.



UYenoseueckne pacel. I[loHarue o pace. bonbiume pacel: eBpomneouaHas
(eBpaswmiickas),  aBCTpajOo-HErpoujHAs  (PKBATOpUaAlbHAs),  MOHTOJOWIAHAsS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTBO  yenoBeuecknx — pac. HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucrnocoOseHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEbl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHIO U (HPHU3UOJIOTUIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS ~ AQHTPOIOJOTUST U MaJIC0aHTPOMNOJIOTHUS
YEJIOBEUECKUX TMOMYJIAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JdeMoHCTpaMuA

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPOMOJIOTHNY, «[ 0JIOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranpuby, « KpomaHbOHIBIY,
«IIpenku yenoBekay, « ITansbl SBOTIOLNHN YEITOBEKa», «Pachl 4ETOBEKA.

O6opynoBaHue: MYyJSDKH — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJOBeKa, penpoaykiuu (dbororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMM CIOKETaMH TMPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET Yel0OBeKa, MOJIEh
yeperna yesioBeKa U ueperna MMMITaH3e, MOJIeb KUCTH YeJIOBEKa M KUCTH IIUMIIaH3e,
MOJIEJIN TOpCa MPEJKOB YEIOBEKA.

JlaGopaTopHasi padora «lV3yueHne o0COOECHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTalluil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKIIel cpeaou

3apoxaeHne u pa3BuTHe dkojioruu B Tpynax A. 'ymGonsara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaun
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JlabopaTopHble. MoOJEIMpoBaHUEe B OKOJOTUU. MOHUTOPHHT
OKpY>KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA 4YeJIOBEKA. DKOJIOTMUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C INpuponoil. opMupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbl U SKOJIOTHUYECKON IPAMOTHOCTH HACEIEHUSI.



JdeMoHCcTpaMu

[Toptpetsi: A. I'ym6onsar, K. @. Pynse, H. A. Cesepuios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTopHnast padora «3yuenue METOJ0B JKOJIOTHYECKHUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JCHCTBUSL dKoJornueckux Qakropos. [IpaBuino munumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak »Konorudeckuil (akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOUIEHMIO K cBeTy. CHrHaipHas pojb CBETa.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TemrepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. Ilpucrnocobnenus pacteHuili K
NOJAJIEP>KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIIEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl o0uTaHust opranu3moB. [Iprcnoco0nennst opraHu3MoB K )KU3HU
B pa3HbIX cpeaax.

buonornueckne putMbl. BHemHne um BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguusbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

JKuznennsie ¢popmbl oprann3mMoB. [TorsTue o xxu3HeHHoH Gpopme. XKu3HeHHbIE
dbopMbl pacTeHMil: AEpeBbs, KyCTAapHUKU, KYCTAapHUYKH, MHOTOJIETHHE TpPaBBhl,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMONO3 U ero (opmsel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIM3M (KBapTUPAHTCTRO, HaxJIeOHUYECTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAaHUS OPraHu3MOB B cCpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUS.

JdeMoHCcTpaMuA

Tabmuplt 1 cxeMmbl: «Okosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«OKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTHYECKHE aJalTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennsie popmbl pacTeHUiD», <« Ku3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro jecay, «llenu nuranusy,
«XUIIHAYECTBOY, «lTapazutuzm», «KoHKypeHIms», «CuMOmo03»,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTCHUS, TepOapru U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHHM, dydesia NTHUI] U 3Bepel, repdapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUIEKIIMH >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpenax,
repO0apum M KOJUIEKUMM PpAaCTEHUAd U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HU, Trepbapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (OpPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3JIMYHBIX OMOTUUECKUX B3aUMOJEHCTBHSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B M NOMYJIAUMI

OKOJIOTUYECKHE  XapaKTEPUCTUKU INAIE 1117078 [Tonmynsimuss ~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOMAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0CcoOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTENW IMOMYJSIUUNA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pAacTHasi M TMOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

Dxonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonysAnuu U e€ perysanusa. buoThdeckui nmoTeHIUan IOIYJISALNH.
MopaenupoBaHue IMHaAMUKH NOMyIsuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBble BbDKHBaHUS. Perynsius YUCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckon
Huiy. [loTeHnManbpHas U pealTu30BaHHAas! HUIIIU.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpalMid KUBOTHBIX. buosoruueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «IKOJIOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiun», «Bo3pacTHble  NHUpaMUJIbI
nonynsiiun», «CKOPOCTh  3aceleHuss TIOBEPXHOCTH 3eMJIM  Pa3lIMyHbIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

JlabopatopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKos10rus1 CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OopraHu3MaMu B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu U cetd. AOUMOTHUECKHE OJOKU
skocucteM. [1ouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamuka sxocucmem. Kamacmpodhuueckue nepecmpotiku. Dnyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKxeanos. Ikocucmemvl MyHOP, J1eco8, Cmenet, NYCMulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI YypOo3kocucTeM. ['opojckas
bnopa u dayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUEHNE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco sgpghexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC PHEPTUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PA3HbLX MUNO08 HA CYOOP2AHUZMEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoneHO3a»,  «DKOCUCTEMaA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOWIHAs, JAETPUTHAsA)», «IKOJOTHYECKAsl MUpaMUJa YHUCE»,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHYECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPruH B arporieHo3ey», «I[Ipumepsl ypooskocucTem.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCUsl B arpodKocUCTeMy (Ha MOJjie WIW B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000ji0YKa 3eMIIM, TJI€ CYIIECTBYET WIIH
CyILLECTBOBaJIA ’KM3Hb. Pa3BuTHe npeacrtaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. . Bepuanckoro o 6uocdepe. Obnactu ouocdeps! u € cocran. XKupoe
BEIECTBO Orochepsl 1 ero PyHKITUY.

3aKOHOMEPHOCTH cyIiecTBoBaHus Omocdepbl. OcobeHHOCTH OHMochepsl Kak
rJ1I00aIbHOM 3KOCcHCTEMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IIUKJIIbI (Yraeposa, a30Ta). PUTMUYHOCTH SIBICHUH B
ouocdepe.



3oHanbHOCTH OHochepsl. [Touarre o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMPOKOJUCTBEHHBIE JieCa, CTENHU, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (GyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA ’
onochepHbIX PYHKIIUM.

JdeMoHCTpaMuA

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

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMoMbl cymmny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IInpokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. M3meHenue knumara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacasie kHuru. Oco0o oxpansembie npupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO DPa3BUTHUS YEJIOBEUECTBA WU MPUPOIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaouei u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcol.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu no cocmoaHuro OMOENbHLIX U008 U dKocucmem. (OcHOBbL
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JemoHcTpanuu

Tabnuirel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue rTuapochepoy,
«3arpsi3HeHue nouBb», «[lapHukoBbiit A3hdexT», «Ocobo oxpaHsieMble MPUPOIHBIE
TeppuTOpUn», «MOAEIH YIIPaBIIeMOTO MUPaAY.



O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHoi KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METaIpeIMETHBIE U IPEIMETHBIE.

B cTpykType NTMUHOCTHBIX pe3yJIbTaTOB OCBOCHHUS IIPOrPaMMBbI 110 OMOJIOTUH
BBIJIEJICHBI CIEAYIOLUIUE COCTABIIAIOIINE: OCO3HAHME OOYYarOIIMMUCS POCCUHCKON
IPAXKJAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENNbHOCTH
U CaMOOIIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJOTHH,
yeneHanpagienHoe paszeumue BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX I[EHHOCTEH M HCTOPUYECKUX TpaJuLUN pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOLUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOrMYECKOT0 00PA30BAHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTHYECKOU KYJIBbTYPHI,
CnOCOOHOCMU CMABUMb UENN U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOECHUS MPOTPaMMBbI IO OMOJIOTHH JOCTUTAIOTCS B
€ANHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
TPaJAULIMOHHBIMUA POCCUHUCKUMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B OOLIECTBE IMpaBUJIaMU U HOpPMaMHu
NOBEIECHUSI U CHOCOOCTBYIOT IpollecCaM CaMOINO3HAHUSA, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEH NO3UMLUMU JIMYHOCTH, IATPUOTH3MA H
YBaXEHUS K 3aKOHY U MPABOMOPSJIKY, YEIOBEKY TpyAa U CTaplieMy MOKOJIECHHUIO,
B3aMMHOTO YBa)KE€HHs, OEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIM4HOCTHBIE PE3yJIbTaThl OCBOECHHUSI y4eOHOTO MpeaMeTa JOJIKHBI OTpa)xaThb
TOTOBHOCTh M CIIOCOOHOCTh 00YyYaroUIuXxcsi pyKOBOACTBOBATHCS C(HOPMHUPOBAHHON
BHYTPEHHEW IIO3MIMEN JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHWEHTALMU,
NO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOUIMX TpPaJAWLUOHHBIM
HEHHOCTSIM POCCHICKOrO OOIIECTBA, PAaCHIMPEHUE XU3HEHHOTO OIbITa W OMbITa
NeATEIbHOCTH B MPOLIECCE peann3alid OCHOBHBIX HAIpaBiICHUI BOCIUTATEIbHON
NeSATEIbHOCTH, B TOM YHCJIEC B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATEIBHBIX 3a/1a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJTLHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PoJuHY, CBOM S3BIK M KYJIbTYpPYy, HPOILIOE M HACTOSAIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JOCTHXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuUTHE OWOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy ayIIEero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuuyeckoro BOCHUTAHUA, (POPMHUPOBAHMS KYJLTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHbIXa, peryisipHas (Qu3nyeckas AaKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (hM3UYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS HKOJOTMUECKOW KYJIbTYpbl: MPHOOPETEHHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOIB30BaTh MPUOOPETAEMbIE MPU N3YUECHUN OMOJIOTHY 3HAHUS
M YMEHHMS TpU PpEHICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILLIMX BPE OKPYKAIOLIEH PUPOIHON
cpele, YMEHHE MPOrHO3UPOBATH HEOJArONMPUITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOIIECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CcrneuupuKku OUOJOTUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/Aa W3 III00AIBHBIX IKOJIOTHYECKUX MPOoOJieM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
MCIIOJb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOIIET0 MUPAa U MPOUCXOANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUW MO OHMOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yibTaThl OCBOCHHUS YYEOHOrO MpEAMETa BKIIIOYAOT:
3HAYMMBbIE TUTSL dbopMupoBaHus MHUPOBO33PEHHUS 00y4aroIuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHSA, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCJEeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE); YHUBEPCAIbHbBIE
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaromye GopMupoBaHrue GyHKIUOHAIBHOW IPaMOTHOCTH U COLIMAIBHOM
KOMIETEHIIMM  O0YyYarolMXCs; CIIOCOOHOCTh  OOY4YarOIIMXCS  UCIOJIb30BaTh
OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSI U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHbIEe JEHCTBHS,, KOMMYHUKATUBHBIE YHUBEpPCAJbHbIE Yy4eOHbIE JEHCTBUA,
PEryJISITUBHBIE YHUBEPCAIIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABaTEeJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OPMYyJIUpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CpaBHEHMU S, Ki1acCupUKaIu, 0000IIeHUS ), pACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
OPOTUBOPEUYHMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3pabatrbiBaTh IUIAH pELIEHMs MPOOJEMBbl C YYETOM aHAIM3a MMEIOIIMXCS
MaTepUaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIe0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YUE€OHBIX U COLUAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B MO3HABATEJIbHYI0 U MPAKTUYECKYH OOJacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHaJIbHbIE MOIXOJbl U pPELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEeKCTe y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOIUMOM JIJIsl BHIIOJIHEHUSI yU4eOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONb30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa Mpu paboTe ¢
Ovonornyeckod HHPOpMaLMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIAJCTh  HABBIKAMHM  paclo3HaBaHWA W 3allUThl  WH(OpMaIuu,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHME 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaraeMoin
3aJa4M, YIYUTBHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH Y4eOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJMHHUPOBATH JICUCTBUS MO €€ NOCTHIKEHUIO: COCTABJISITH IUIAH JCHCTBUH,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIEHU C TO3MLUUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOU MPHUPOE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATENLHO COCTABJIATH IIJIaH PELICHUS MPOOIEMBI C Y4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:
IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKU U JOCTOMHCTBA,
IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpM aHaJIW3€ pe3yJbTaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3YNBTATHl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
OpUEHTHpOBaHbl Ha oOecreyeHue MNpoPUIHLHOrO OOyYeHHS OO0yYarouuxcs
ouonoruu. OHU BKJIIOYAIOT: CHEHU(pUUECKHE s OMOJOTMU HayyHbIE 3HAHUS,
YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALMHU U NMPE0OPa30BAHUIO
3HAHMM, BUJIBI I€ATEIbHOCTH MO MOJYYEHHIO HOBBIX 3HAaHUW U UX NMPUMEHEHUIO B
pa3IUYHBIX YYEOHBIX, a TAK)KE B PEAIbHBIX KU3HEHHBIX cUTyauusx. [Ipenmernsie
pe3ynbTaThl IPEACTABIICHBI 110 OAAM U3yYECHHUS.

[TpenmeTHbIE pe3yabTaThl OCBOeHUsS yueOHoro npeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAY4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MIPHUPOABI M  PEIIEHHH NpoOJieM  paldOHAIBHOTO
IPUPOJIOTNIOIB30BaHUS, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
Omooruu;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAraroume OHWOJIOTMYECKUE TEPMUHBI M TOHSATHS (JKU3Hb, KIIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M PAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi TeOpust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KyIbTYPHBIX PACTEHMI), 3aKOHBI (€IMHOOOpa3us
IIOTOMKOB II€PBOT0O IIOKOJIEHUS, PACUICIUIEHUs, YUCTOTHl T'aMET, HE3aBHUCUMOIO
HacienoBanuss ['. MeHaens, TOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3meHunBoctd H. M. BaBuiioa), npuHIMNIBI (KOMILJIEMEHTAPHOCTH);

BJIaJ€HUE OCHOBHBIMU METOAAMH HAyYHOIO IIO3HAHUS, MHCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEpPEHUE,
HaOJIOICHHE, DKCTICPUMEHT));

YMEHUE BbIACIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPIraHOB U CUCTEM
OpraHOB pAaCTE€HUM, >KUBOTHBIX, YEJIOBEKA, ITPOLIECCOB JKU3HEAEITEIBHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOIOTMUECKHUX



MPOIIECCOB: OOMEHa BeliecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOr0 U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, YMOPUOTreHe3a, MOCTIMOPHOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  MHAUBUAYAJBHOTO  pa3BUTHUA  oOpraHu3ma  (OHTOreHesa),
B3aUMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXIy OpPraHOMJIAMHU KJIETKU U HUX
GyHKUUSIMHE, CTPOCHHEM KJIETOK PAa3HbIX TKaHEW M HUX (YHKIHUSIMH, MEXIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTeHMM, >KMBOTHBIX M 4YEJIOBEKAa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMd OPraHOB M HMX (PYHKIMSIMH, MEXIy >TarmaMmu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHANIBHOTO PA3BUTHS, T€HOTHUNOM U (EHOTUIIOM, (PEHOTUIIOM H
(dhakTOopamMu cpeibl OOMTaHUS;

YMEHHE BBISBIISATH OTIWYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl IOKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMaTUYECKUX TPy,

yYMEHUE pelaTb OMOJIOTUYECKUE 3aa4, BBIABISTh IPUUNHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIEAYEMBIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSMH, J€1aTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHMH IOJIyUYE€HHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH J1A0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, TMPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYIUpPYs LEJIb MCCIEIOBAaHUSA, AHAIM3UPOBATH IOJYyUYECHHbIE
pe3yJbTaThl U A€NaTh BBIBOJBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJMLHUHE, NMPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(DepeHusX;

YMEHHME OILICHUBATh AITHUECKHUE AacleKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0acTv GMOJIOTUHU U MEIUIMHBI (KJIOHHPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIpaBJIE€HHOE U3MEHEHUE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHu3MOB);

YMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JeSITEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJOTHH, BEeTEpUHAPUH,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
MPOJOJDKEHHE OMOJOrMYecKoro oOpa3oBaHMs B OpPraHuU3alUsiX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHbIe pe3yabTaThl OCBOCHHS yueOHOTo npeamera B 11 Kiacce N0MKHbI
OTpa)xarh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHpA, B ITO3HAHWHU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKJIIOYAET
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHI, dKOocHCcTeMa, Ouocdepa), OHMOJIOTHYECKUE TEOPUU
(3BommononHasa teopus Y. J[apBHHA, CHHTETUYECKAs] TEOPUS IBOJIIOIMHU), YUEHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus J[x. Xapau m B. BaitaOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbI DHEpPruM), runotessl (rumore3a «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUAX KUBBIX O0BEKTOB U SKOCUCTEM
(onucanue, u3MepeHue, HaOMIOJEHUE, SKCIIEPUMEHT), CIIOCOOAaMHU BBIABICHUS U
OLICHKM aHTPOIIOT€HHbIX H3MEHEHHI B PUPO/IE;

YMEHUE BBIACHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOTO U CUMIIATPUUYECKOT0 BUI000pa30BaHus,
BIUSHUS  JBWKYIIMX  CHJ  DBOJIOIMM  Ha  TeHOMOHJ  TMOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIlpaBJIECHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMMOCBSA3M MEXAY IMPOLECCAMU 3BOJIOLNH,
JBIOKYIIMMHM CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U Cpelbl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHHs] MHOTooOpa3usi BHIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEYECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIICTYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBHIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHPYS I€JIb WCCICIOBAHUSA, AHAIM3UPOBATH IOJyYCHHBIE
PE3yNBTATHI U ICNIaTh BHIBOBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e NIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHUusX;

yYMEHHUE OlLIEHUBATh TMUIOTE3bl M TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIleHUs
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymied npodeccuoHanbHOM
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMS, MEAUITMHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MPOMBIIIUICHHOCTH, YTIYyOJIATh TO3HABATENbHBI WMHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  Tpodeccmt W MPOAOJDKEHHUE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE 1
3 buosnorust kietku 1 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 1 1
5) Crpoenrnie u GyHKINHU KICTKU 4
5 OOMeH BelecTB U MpeBpalleHle YHEPTUU B 5 1
KJIETKE
; HacneHCTBeH}fas{ uHpopMalus u 4 1 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 1 1
Crpoenrie u GyHKIUU OPraHU3MOB
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 1
1 I'enetnka — HayKka 0 HaCJIEICTBEHHOCTH U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 2 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 2 1
14 ['eneTrka yemoBeka 2 0.5
15 Cenexuusi OpraHu3MoB 2 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUs 3
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 5
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 1 2
MaxkpoaBomtonus U €€ pe3yabTaThl 4
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 4 1 15
3emuie
5 IIponcxoxneHue yeaoBeKa — aHTPOIIOTEHES 4 1 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 4 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 3 1 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus 10-11 knacc, 6a3oBbiii ypoBeHb, bemses /1. K., Apmvmrmui I'. M.,
Kysuenosa JI. H. u np, IIpocsemienne, 2020 r.
bonbemas sunuknoneaus Kupuiia u Medoaus (371eKTpOHHOE yaeOHOE

H31aHKE)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru

https://videouroki.net/video/
biologia/
https://foxford.ru/wiki/biolog
iya/

http://www.theanimalworld.r
u

https://anatomcom.ru



https://resh.edu.ru/
https://videouroki.net/video/biologia/
https://videouroki.net/video/biologia/
https://foxford.ru/wiki/biologiya/
https://foxford.ru/wiki/biologiya/
http://www.theanimalworld.ru/
http://www.theanimalworld.ru/
https://anatomcom.ru/

		2023-09-16T10:32:58+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 67 Г. ТОМСКА




