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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no yueOnomy npeamery "buonorus" (nanee - OMoJIOrUs) Ha YPOBHE CPEIHEr0 0OIIETo
obOpa3oBanusi pa3pabotana Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-®@3 «O6
oOpazoBanun B Poccuiickoit @enepanun», OI'OC COO, Konuenmuu mnpenogaBaHusi y4eOHOTO
npeamera «bronorus» 1 OCHOBHBIX NOJIOXKEHUH (eepanbHOi paboydeit mporpaMMbl BOCTIUTAHHSL.

VYuebusblii npeamet «buonorus» yrny6néanoro yposHs usydenus (10—11 kimaccel) sBISeTCsS OJHUM
13 KOMIIOHEHTOB NpeaMmeTHol obnactu «EcrecTBeHHO-HayuyHble IpeaMeThD». COoriacHO MOJIOKEHUSIM
®I'OC COO yuebHbIE TpeAMETHI SBISIOTCA crocoboM auddepeHnnanu oO0ydeHUs HAa ypPOBHE
cpeanero o6mero oO6pa3oBaHus U MPU3BaHBI 00ECICUNTH MPEEMCTBEHHOCTh MEKAY OCHOBHBIM OOIIHM,
CpeAHUM OOLINM, CpeIHUM NPOPECCHOHATBHBIM U BBICIIMM 00pa3oBaHueM. B TO jxe BpeMst Kbl u3
3THX y4eOHBIX MPEIMETOB JODKEH ObITh OPHEHTHPOBAH HA MMPHOPUTETHOE PElIeHne 00pa30BaTebHBIX,
BOCIIUTATENbHBIX M Pa3BUBAIOLIMX 3a/la4, CBSI3aHHBIX C NpodopueHTale o0ydJaomuxcs |
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM O0JacTH HAydHOTO 3HAHMs, CBSI3aHHOTO ¢ OHOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueObHomy nipeamety "buonorus" ma€r npeacraBieHre O 1eId U 3aa4ax U3yueHus
yueOHoro mnpenmera «buonorus» Ha 6a30BOM ypOBHE, OMpeesieT 00s3arelbHOe (MHBApPHAHTHOE)
MIpeIMETHOE COJIep KaHME, €T0 CTPYKTYpUPOBaHHE MO pa3fesiaM M TeMaM, paclpe/iesieHrne o Kilaccam,
PEKOMEHAYET MOCJIEI0BATEIbHOCTh H3YUEHHUs y4eOHOro Marepuaja ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, TIOTUKH Y4eOHOTO Mpolecca, BO3PAaCTHRIX 0COOeHHOCTEH oOyyatomuxcs. B
MporpaMMe Mo OHWOJIOTUH pealii30BaH MPHUHIIMII MPEEMCTBEHHOCTH C U3y4eHHEeM OMOJIOTMM Ha YPOBHE
OCHOBHOTO o0Omero oOpa3oBaHus, Onaromaps 4YeMmMy [POCMATPUBAECTCS HANpPaBICHHOCTh Ha
MOCJIEYIONEee pa3BUTHE OMOJIOTUYECKUX 3HAHUN, OPUEHTUPOBAHHBIX HAa ()OPMUPOBAHNUE E€CTECTBEHHO-
Hay4HOT'O MUPOBO33PEHUS, IKOJOTUYECKOT0 MBIIUIEHUS, IPEACTaBIECHUI 0 310pPOBOM 00pa3e KU3HHU, Ha
BOCIIUTAHHE OEPEKHOTO OTHOIIECHUS K OKpYKAroIeld NMpupoAdHOW cpene. B mporpamme mo Ouosioruu
TaKKe TOKa3aHbl BO3MOXKHOCTH y4eOHOro mpemmera «buosorus» B peanusanuu tpedoBanmii GI'OC
COO x mIaHuUpyeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yibTaTaM OOy4eHUs U B
(OopMHUPOBaHUM OCHOBHBIX BUIOB y4eOHO-II03HABATEIbHON NESTEIBHOCTH 00YYaIOLIMXCS IO OCBOCHUIO
coJiepKaHUs OMOJIOrNYECKOro 00pa3oBaHusl Ha YPOBHE CPEJHEro oOI1ero oopa3oBaHusl.

VYuebublii mnpeamer «buosiorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs —3aBeplIAET
Ouosornyeckoe o0Opa3zoBaHME B ILIKOJIE M OPUEHTHPOBAH Ha pacIIUpeHue M yriyOleHue 3HaHWH
oOyyaromuxcs 0 )HMBOH MPHUPOJIE, OCHOBAX MOJIEKYJISPHON M KJIETOYHOW OMOJIOrHH, 3MOPUOJIOTUH U
OMOJIOTUH Pa3BUTUS, TEHETUKH, CEIEKIIMU, OMOTEXHOJIOTUH, IBOJIOLUOHHOIO YYEHUS U SKOJIOTHH.

N3yuenue yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OPHEHTHUPOBAHO Ha MOArOTOBKY
oOyyaromuxcs K HocaeIyoueMy MoJIydeHUI0 OM0IOrn4eckoro oopa3oBaHus B By3ax U OpraHU3aLMAX
cpeaHero npodeccruoHanbHoro obpazoBaHus. OCHOBY €ro COJAEp)KaHHsl COCTaBJI€T CHUCTEMa
OMOJIOTUYECKUX  3HAHWM, MOJYyYEHHBIX TMPH  H3yYeHUH OOYyYaroIUMHUCSA  COOTBETCTBYIOIUX
CHCTEMaTHUYECKHX Pa3/iesioB OMOJIOTMH Ha YpOBHE OCHOBHOrO obmiero oopazoBanus, B 10—11 kimaccax
3TU 3HAHMS NOJYy4aroT pa3BuTue. Tak, paclIMpeHsl U yrilyOaeHbl OMOJIOrMUECKUe 3HaHUs O PACTEHUSX,
KHUBOTHBIX, TpuOax, OakTepusx, OpraHW3Me YeJOBeKa, OOIMX 3aKOHOMEPHOCTSX JKHU3HHU,
JIOTIOJTHUTEIBHO BKIFOUYEHBI OMOJIOTHYeCKHE CBEICHUS MPUKIIATHOTO U IIOMCKOBOTO XapakTepa, KOTOpble
MOKHO HCHOJIb30BaTh KaK OPHEHTUPHI Ul IMOCIenylolero Beibopa mnpodeccun. Bo3moxkHa Taroke
MHTErpanus OMOJOrMYECKUX 3HAHUNA ¢ COOTBETCTBYIOIIMMHU 3HAHUSAMH, MOJYYCHHBIMU 00yJarOIUMUCS
IIPU U3YYEHUH (PU3HUKU, XUMUH, Teorpauu U MaTeMaTUKU.

CrpykTypa mporpamMMbl 1o yuyebHomy mnpenmery "buosnorus" oTpakaeT CUCTEMHOYPOBHEBBIN U
HBOJIIOLMOHHBIA MOAXOABI K u3ydyeHHI0 Ouonoruu. CorjacHo UM, U3y4aroTcs CBOWMCTBAa U
3aKOHOMEPHOCTH, XapaKTEpHbIE U1 JKMBBIX CHCTEM PAa3HOIO YPOBHS OpraHU3alMH, 3BOJIOLUU



OpPraHM4ecKoro MHpa Ha 3emJjie, COXpaHEHHs OMOJOrHYECKOro pasHooOpasus miaHersl. Tak, B 10
KJIaCCe HW3YYArOTCSl OCHOBBI MOJICKYJISPHOW W KIETOYHON OHWOJIOTHUH, SMOPHOJIOTHH W OHOJOTUU
pa3BUTHS, TEHETUKU U CEJIEKIMH, OMOTEXHOJOTMH WM CHHTETUYECKOH OMOJIOTHH, aKTyaJTU3UPYIOTCS
3HaHHUS OOydaromuxcs Mo OOTaHWKE, 300JI0TUH, aHAaTOMHH, (U3MOJOTHHM dYeloBeka. B 11 kmacce
M3YYaloTCsl SBOJIIOLIMOHHOE YYeHHE, OCHOBBI 3KOJIOTHUHU M yueHHe 0 Ouocdepe.

YueOHsbiii peameT «buonorus» npusBaH 00eCEYUTh OCBOSHUE OOYUAIOITUMUCS OHMOJOTUYSCKUX
TEOpUH M 3aKOHOB, WJEH, NMPHHIWIOB M MPaBWI, JEKAIIUX B OCHOBE COBPEMEHHOW E€CTECTBEHHO-
HAyYHOM KapTHHBI MHpPA, 3HAHUH O CTPOCHHMH, MHOTOOOPa3HMH W OCOOCHHOCTSIX KIIETKH, OpraHu3Ma,
MOTYJISIUKN, OWOLIEHO3a, SKOCHCTEMBI, O BBIJAIONIUXCA HAYYHBIX JOCTIDKEHHUSX, COBPEMEHHBIX
WCCIICIOBAaHUSAX B OWOJIOTHH, NPUKIATHBIX acHeKTax OWOJOTHYeCKHMX 3HaHWM. Jlns pasButus u
NOJJIEp)KaHusl MHTepeca oOydamoluxcss K OHOJIOTMM Hapsaly CO 3HAuUTEeNbHBIM 00bEMOM
TEOPETHUYECKOTO MaTepHaia B COACP)KaHUH MPOTPAMMBI IO OHOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C
WCTOpPHEH CTAaHOBJICHWS W Pa3BUTHA TOW WM MHOW 00MacTh OMOJIOTHMH, BKJIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIICHUE BAKHEUIITNX OMOJOTHUECKUX M SKOJIOTUIECKHUX MTPOOIIEM.

Hemp wu3ydyenust ydeOHOrO mnpenmera «buomorms» Ha yriayOn€HHOM YpOBHE — OBIQJICHHUE
00yJaromMMuUCs 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHW3alyy >KUBBIX CHCTEM pa3HOTO
paHra ¥ mpuoOpeTeHNe YMEHHI HCIIOB30BaTh STH 3HAHHUA B (POPMUPOBAHUH MHTEpECa K OMPEIeIEHHOM
obnactu mpodecCHOHATBHON NIeATENbHOCTH, CBA3aHHOM ¢ OwuoyioTHed, WM K BBIOOpPY Yy4eOHOTO
3aBe/IeHus Ui MPOJOJIKEHHsI OMOJIOTHYECKOTO 00pa30BaHUS.

JlocTiokeHWe T1enu W3ydeHus: ydeOHoro mpeavera «buonorus» Ha yriryOJEHHOM ypOBHE
obecrieunBaeTcs pelIeHueM CIEIYIOLUX 3a/1a4:

OCBOCHHE OOYYaIONIMMHUCS CHCTEMBI OHOJIOTMYECKMX 3HAHWUH: 00 OCHOBHBIX OHMOJIOTHYSCKUX
TEOpUSX, KOHIENIMAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TMpaBWIaX, COCTaBISIOMINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHH, MHOTOOOpa3uu M OCOOCHHOCTSIX
OMOoJIOTUUECKNX cucTeM (KJIeTKa, OpraHu3M, TMOMyJslus, BHJI, OWOTEeoleHo3, Ouocdepa); o
BBIJIAIOIINXCSI OTKPBITHSIX U COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHUH; O3HAKOMIICHHE 00YyJaromuXxcs
C METOJIaMH TTO3HAHUS YKUBOH IPHUPOJIBI:

UCCIIEIOBATEILCKUMHU METOJIaMU OHMOJIOTUYECKUX HayK (MOJICKYJISIPHOH W KJICTOYHOW OHOJIOTHH,
SMOPHOJIOTMHA W OWOJIOTHHM pPa3BUTHUS, TEHETHKH M CEJCKIUH, OMOTEXHOJOTMH W CHHTCTUYCCKON
OMOJIOTUH, TAJICOHTOJOTHH, SKOJIOTUH); METOJAMH CaMOCTOSTEIIFHOTO IPOBEICHUS OHOJOTHUECKUX
UCCIIeIOBaHUi B 1a00paTOpHUu U B pHpo/ie (HAOII0ACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE);
OBJIZICHUE O0OYYAIONIMMHUCS YMEHHUSIMH: CAMOCTOSITEIIPHO HAXOUTh, aHAJTM3UPOBATh U

UCIOJIb30BaTh OMOJIOTHYECKYI0 HH()OPMAIUIO; MOJIB30BATHCS OMOJIOTUYECKON TEPMUHOJIOTHEH WU
CHUMBOJIMKOW; YCTaHABJIMBATh CBS3b MEXIY Pa3BUTHUEM OHOJIOTUU U COIMAJIbHO-PKOHOMHYCCKUMH U
JKOJIOTUYECKUMHU TIpoOJIeMaMu 4YeJIOBEYECTBA; OILICHMBATh IOCJICACTBUS CBOCH JESITEIBHOCTH IIO
OTHOIIIECHHUIO K OKPYXAaroIIeH NPUPOIHOI cpesie, COOCTBEHHOMY 370POBBIO U 3JI0POBBI0 OKPYKAIOLIHX
Jrojiel; 00OCHOBBIBATh M COOJIOAATh Mephbl MPOPUIAKTHKH WHQOEKIMOHHBIX 3a00JICBaHMI, MpaBHIIa
MOBEJICHUsI B TpuUpoie U oOecreueHuss O€30MaCHOCTH COOCTBEHHOW JKWU3HEACATEIILHOCTH B
Ype3BhIYANHBIX CHTYAlUSIX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh COBPEMEHHBIE
Hay4YHBIE OTKPBITUS B 00JIACTH OMOJIOTHH; pa3BUTHE Y OOYUAIOIINXCS UHTENIEKTYaIbHBIX U TBOPUECKUX
CIIOCOOHOCTEl B TpOIECCe 3HAKOMCTBA C BBIIAIOIIMUMUCS OTKPBITUSIMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHOJIOTHH, pEIIaeMbIMU €10 MpoOJeMaMH, METOA0JOrHe OHuOJIOTHUYEecCKOTOo
WCCIIETIOBAHUS, IMPOBEICHUS HSKCIEPUMEHTAIbHBIX HCCIEIOBAaHUM, pelieHus OMOJOTHYEeCKHUX 3ajad,
MOJETUPOBAHUS OUOJIOTHUECKUX OOBEKTOB M MPOIECCOB; BOCIHUTAHUE Y OOYYAIOMIMXCS [EHHOCTHOTO
OTHOIICHUS K JKMBOW TPUPOJE B IIEJIOM U K OTIACIbHBIM €€ O00bEeKTaM W SIBJICHUSM; (popMHpoBaHHE
9KOJIOTHYECKOH, TeHETUYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHS B MPHUPOJE; WHTErpaIluU



€CTECTBEHHO-HAYYHBIX 3HAaHUH; MpuoOpeTeHue O0Oy4yaromMMUCS KOMIETEHTHOCTH B PAaLMOHAIBHOM
MPUPOJIOTIONIE30BAaHUN (COONIOICHUE TPABWII TOBEACHUS B MPHUPOJE, OXPaHbl BUJOB, SKOCHCTEM,
ouochepsl), COXpaHEHUN COOCTBEHHOTO 3JI0POBBS U 370POBbSI OKPYKAIOIIUX JIOJCH (COOMIOACHUS MEp
npoduiakTuku 3a00seBaHMiA, oOecrieueHne OE30MACHOCTH JKU3HEICATCIIbHOCTH B YPE3BBIYAMHBIX
CUTYallUsIX TPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS OHOJIOTHYECKUX
3HAHMA W YMEHUH B TOBCEIHEBHOW JKM3HHW; CO3JIaHUE YCIOBUW JJIsi OCO3HAHHOTO BEIOOpA
00yJarONUMUCST WHANBUAYAILHONH 00pa30BaTeIbHOM TPACKTOPHUH, CIIOCOOCTBYIOMICH IMOCIICAYIOIIEMY
npo(hecCHOHATLHOMY CaMOOTIPENICICHUIO, B COOTBETCTBHH C WHAWBUAYAJIbHBIMH HMHTEPECAMH H
MOTPEOHOCTSAMH PETHOHA.

OOmiee yrcIo 4acoB, OTBEACHHBIX HAa M3ydeHHE OMOJIOTMH Ha 0a30BOM YPOBHE CpPEIHEro oOImIero
obpa3zoBanus, cocraiser 204 yaca: B 10 kmacce — 68 gacoB (2 vaca B Hezeno), B 11 kitacce — 66 gacoB
(2 yaca B Hepeno).

OT6op opraHu3anMoHHBIX (OPM, METOJOB M CPEICTB OOyUeHHUS OHOJOTUM OCYIIECTBIISIETCS C
yu€ToM crnenu(uKd €ero CoAep)KaHus W HalpaBJIEHHOCTH Ha MPOJOJDKEHHE OWOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3AIMAX CPEAHET0 MPOGECCHOHATHHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNIbHBIM ~ YCIIOBMEM MNP  O00y4eHMM OHOJIOTMM Ha YrilyOJEHHOM YpOBHE SIBIISIETCS
MpoBeieHNe JTa0OpaTOPHBIX W MPAKTHYECKHX paboT. Tarxke ydacTre OOYyJarolmIUXCs B BBITOJHEHHU
MIPOEKTHBIX M Yy4eOHO-HCCIIEOBATENBCKAX Pa0OT, TeMAaTHKa KOTOPBIX OIPENENSIeTCS YYUTeIeM Ha
OCHOBE MMEIOIINXCS MaTePUATbHO-TEXHUIECKUX PECYPCOB H MECTHBIX IPUPOIHBIX YCIOBHUH.

COILEP KXAHUE OBYUYEHUA

10 KJIACC

ConepxaHve TPOrpaMMmbl, BBIACICHHOE KYpPCU80M, HE BXOIUT B IPOBEPKY TOCYAAPCTBEHHOU
uroroBoi arrecranuu (['MA).

Tema 1. buojsiorusi Kak HayKa

CoBpemennast OuoJsioruss — KOMIUIeKCHass Hayka. KpaTkas wuctopus pa3BUTHUS OHOJIOTHH.
buonoruueckre Hayku U M3ydaemble UMU IpobOseMbl. DyHIaMeHTaIbHbIE, TPUKIAIHbIE U TOMCKOBBIE
Hay4YHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouonornu B (HOPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTUHBI MUpA.
[Ipodeccuu, cBa3anHbie ¢ OHoorueil. 3HaueHne OMOJIOTUU B MPAKTUUYECKON JEATEIHHOCTH YeIOBeKa:
MEJIMLIUHE, CETbCKOM X0351UCTBE, IPOMBIIUIEHHOCTH, OXpaHEe IPUPOIbL.

JdeMoHcTpanun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. [Hapsun, VY. I'appei, I
Meunnens, B. W. Bepnaackuii, M. II. IlaBmos, WM. WN. Meunukos, H. WM. Baswios, H. B.
TumodeePecorckuii, [x. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuie! u cxembl: «CBsI3b OMOJIOTHH C APYTUMU HayKaMuy, «CrucreMa OMOJOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbI U X U3yYEeHHE

XKusble cuctembl Kak mpeaMeT wu3ydeHus Ouonoruu. CBOMCTBA JKMBBIX CHCTEM: EIHHCTBO
XUMHUYECKOTO COCTaBa, AUCKPETHOCTh M ILIEIIOCTHOCTb, CIOKHOCTh U YIOPSJOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CAMOOPraHU3alMs, CaMOBOCIPOU3BEICHUE, PaA3APAXKUMOCTb, HU3MEHUYMBOCTh, POCT H
pa3BUTHE.

VYpoBHU OpraHu3aliM *KUBBIX CUCTEM: MOJEKYJIAPHBIN, KIETOUYHBIN, TKAHEBbIN, OPraHU3MEHHBIH,
MOMYJISIIIHOHHO-BUIOBOM,  ASKOCUCTeMHBIH  (OuoreomeHoTudeckuii), Ouochepusii.  IIporeccsl,



MIPOUCXOIAIINE B KHUBBIX cucTeMax. OCHOBHbBIE PU3HAKH XKMBOTO. JKU3HB Kak (hopMma CyIIeCTBOBAHHS
Matepuu. Hayku, n3ydaromue *uBble CUCTEMBI HA Pa3HBIX YPOBHAX OpraHU3allly.

W3ydyeHne >KuUBBIX cHCTeM. MeTroabl Ouonormueckoid Hayku. HaOmonenuwe, w3MepeHuHe,
SKCIEPUMEHT, CUCTEMaTu3alus, MeTaaHanu3. [loHATHE O 3aBUCHMOW M HE3aBUCHMOW NEPEMEHHOM.
[InanupoBanue nskcrepuMeHTta. IloctaHoBka M mnpoBepka runore3. Hynesas rumoresa. Ilonsarue
BbIOOpKH U e€ noctoBepHOCTh. Pa3bpoc B Ouonormueckux gaHHbIX. OLEHKa JIOCTOBEPHOCTH
MOJIyYEHHBIX  pe3ynbTaroB. [IpuumMHBI  HCKaXKEHUs  pe3ylIbTaToB  dKcnepumeHrta. llonsarue
CTaTHUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuuer u cxembl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonormyeckwe cucrembr», «CBoiCTBa
KUBOHI Marepuun», «YpOBHU OpraHM3alUM KUBOU NMpUpoab», «CTpOEHUE KUBOTHON KIETKN», «TKaHU
KUBOTHBIX», «CHCTEMBI OPraHOB Y€JIOBEYECKOTo opranuzMay, «buoreornenosy, «buochepa», «Metob
W3Y4YEHUS KUBOU TIPUPOIBDY.

OGopynoBanue: maboparopHoe O00OpyIOBaHME [UIsi TIPOBENEHUS HAOIIOJECHUN, W3MEpPEHUH,
AKCIEPUMEHTOB.

IIpakTnueckas padora «/cnosp30BaHue pa3InYHbIX METOA0B IPU U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Kinetka — cTpykTypHO-(pyHKIIMOHAIbHAST €TMHUIIA )KUBOTO. VICTOpHUs OTKpBITUS KIeTku. PaboTsr P.
I'yka, A. JleBenryka. Knerounast Teopus (T. [lIBarn, M. llneitnen, P. Bupxos). OCHOBHBIE MOJOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHUN.

MeToapl MOJIEKYISIPHOW M KJIETOYHOW OMOJIOTHH: MUKPOCKOIHS, XpomaTorpadus, 3eKTpodopes,
METOJI MEUYEHBIX aTOMOB, auddepeHaTbHOe IeHTPpU(YTrUpOBaHHUE, KYIbTUBUPOBAHUE KIIETOK.
Uszyuenue ¢uxcuposannvix Kiemox. NEKTpOHHas MuUKpockomnus. Kowugoxanvnas muxpockonus.
Bumanvnoe (npusicusnennoe) uszyuenue Kiemox.

JdemoHcTpauuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [1IBann, M. llIneiinen, P. Bupxos, K. M. bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOID, «IJIEKTPOHHBIA MUKPOCKO», «McTopusi pa3BUTHS
METO/I0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnaparbl pacTUTEIbHBIX, JKUBOTHBIX H
OaKTepuaIbHBIX KIETOK.

IIpakTHyeckasi padora «l3ydeHne METOJOB KJICTOYHOM Owosormu  (Xpomarorpadus,
anekTpodopes, nuddepennranbaoe neHTpudyruposanue, [1LP)».

Tema 4. XuMu4eckasi opraHn3anus KJIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U YJIBTPAMUKPOIJIEMEHTH. Boma u e€ posb Kak
pacTBOpUTEINS], peareHTa, y4acTHe€ B CTPYKTYPUPOBAHUU KIIETKHM, TEIUIOPEryaauuu. MuHepaaibHbIe
BEIECTBA KJIETKH, UX Ononoruyeckas posib. Poib KaTHOHOB U aHUOHOB B KJIETKE.

Oprannyeckue BeUIECTBA KIETKU. buosiormueckue nonumepsl. beiakn. AMHUHOKHCIOTHBIM COCTaB
6enkoB. CTpyKTypbl OenkoBoi Moniekynbl. [lepBudHas cTpykTypa 6enka, menTuaHas cBsi3b. Bropuunas,
TpeTHuHasi, YeTBepTHUHas CTPyKTyphl. Jlenarypamnus. CpoiictBa OenkoB. Kiaccudukanus OenkoB.
buonornyeckue pyHKIUN OEIKOB.

VYrneBoasl. MoHocaxapuipl, AWcaxapuibl, OJMrocaxapujsl W moiucaxapuisl. OOmMil T1UIaH
CTPOEHHUS M (PU3NKO-XUMHUUECKUE CBOMCTBA yIiIeBOA0OB. bronornueckue GyHKINUN yrieBOI0B.

Jlununel. TunpodunsHo-ruapodoOHEIe cBolicTBa. Kiaccuduxamus nunumos. Tpuriuuepuasl,
¢dochomumuapl, BockH, crepounabl. buonorndeckue ¢yHkumm gunupo. OOmMe  CcBOMCTBa
OMOJIOTUYECKUX MEMOpaH — TEeKY4eCTh, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO, TIOTYIIPOHULIAEMOCTb.



Hyxneunnossie kucnotsl. IHK u PHK. Ctpoenne HykienHoBbIX kuciaoT. HykineoTuasl.

[Mpununun xommiuementapuoctu. llpaBuno Yapradda. Crpykrypa JHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornyeckue pynkuuu JJHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne monekyinsl AT®. Makpoaprudeckue cBsizu B Mosiekyine AT®. buonorndeckue GyHKIum
AT®. BoccraHOBIIGHHBIC TMEPEHOCUYHMKH, WX (QYHKIHH B KIETKe. /Ipyeue HyKkieozuompugocghamol
(HT®). CexenupoBanue JIHK. Memoowr cenomuku, mpanckpunmomuxu, npomeomuKiu.

CrtpykTypHass Ouoisiorusi: OHOXMMHYECKHE ¥ OHMO(PH3UYECKHE HCCIEIOBAaHUS COCTaBa W
[IPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYIL.

JdeMoHcTpanuu

[optpersr: JI. Ilomuur, JIx. Yorcon, ®. Kpuk, M. Vunkunc, P. ®panknun, ®@. Csurep, C.
[Ipy3unep.

Huarpammsbl: «PacnpeneneHne XUMHAYECKUX 3JEMEHTOB B HEXHMBOW HpHUpoje», «PacnpeneneHue
XMUMHMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuipsl u cxemsl: «llepuoanueckas Tabaua XMMUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJb», «BemiecTBa B coctaBe opraHu3zMoBy, «CTpoeHue MoJekyiasl Oenkay, «CTpyKTypbl O€IKOBOM
MoJIeKynbl», «CTpoeHne MoJIeKynl YriaeBoaoB», «CTpoeHue MoJieKyn JunuaoB», «HyknenHoBbie
KUCTOTB», «CTpoenune Mosekyiasl ATO».

O6opynoBaHue: XUMUYECKast IOCyJia U 000pyJ0BaHHUE.

JladopaTopHas padora «OOHapyxeHHe OETKOB C MOMOIIBIO KAaUeCTBEHHBIX PEAKITUI.

Tema S. Ctpoenue n pyHKIUM KIETKH

Tunsl  kIeTOK: dyKapuoTHyeckas U mIpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHUs KIETKH.

CtpoeHune mnpokapuOTHUECKOW KieTKd. Kierounas creHka Oaktepwii u apxeil. OcoOEHHOCTH
CTPOCHHS TeTepoTpO(HON M aBTOTPOGHON MPOKAPUOTHUYECKUX KIETOK. MecTo W posib MPOKApHUOT B
OMoOILIEHO3aX.

Ctpoenne W (PyHKIMOHMPOBAHHME JSyKapHOTHUeCKOoW KieTku. [lma3matmdeckas MemOpaHa
(ma3zmanemma). CTpykTypa Iuia3MaTuueckoil MeMOpaHbl. TpaHCIOPT BEIIeCTB Yepe3 IIa3MaTHYECKyI0
MeMmOpany: naccuBHbI (Auddy3us, ooneruyénnas muddysus), akTUBHBINA (IEPBUYHBIA U BTOPUYHBIN
akTuBHbIN TpaHcropt). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-kanueBoro Hacoca.
DOHJOUMTO3: MHUHOUMTO3, Qaronuro3. Ok3ouuto3. Kierouynas crenka. Crpykrypa u (QyHKUUU
KJICTOYHOW CTEHKH PACTCHHH, IPHOOB.

Hurtommazma. [utozonb. Lutockener. JIBwkeHue uuroriazmMbel. OpraHouzbl  KJIETKH.
OpHoMeMOpaHHbIE OpraHouabl KIeTKU: sHAormiazmatudeckas cerb (OIIC), ammapatr [onbmxw,
JU30COMBI, UX CTpOoeHHE U (QYHKIMU. B3auMoCBs3b 0AHOMEMOPAHHBIX OpraHoU0B KieTku. CTpoeHue
TpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus oenkog ¢ OIIC. CUHTE3 pacTBOPUMBIX OENKOB.
Cunre3 KierouyHblx MeMmOpaH. [nmagkuil (arpaHynspHBI) SHIOMIA3MATHYECKHH  PETHUKYIYM.
Cekperopnass ¢ynkuusa anmapata [onpmxu. Moodugukayus 6Genkoe 6 annapame I onvodicu.
Copmuposka 6enxos ¢ annapame I onv0xcu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyosian pacTHTETbHBIX
kietok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUABI KJIETKH: MUTOXOHAPUH, MIACTHIIBL. [Ipoucxodicoenue MumoxoHoputl
u nnacmuo. Cumouozenes (K.C. Mepexckosckuil, JI. Mapeynuc). CtpoeHne u GyHKIUN MUTOXOHAPUNA U
mwiactun. [lepBUYHbIE, BTOPWUYHBIE U CIOXKHBIE IUIACTUABI (OTOCHHTE3UPYIOMIUX ODYKAPHOT.
XJ10pOIIaCThI, XPOMOILIACTHI, JIEHKOIIACTHI BBICIIMX PACTEHUH.

HememOpanuble opranousl kinetku CTpoeHne U (yHKIUH HEMEMOPaHHBIX OpPraHOMJIOB KIIETKH.
PuGocomsl. Ilpomesicymounvie guramenmor. MUKpODUITAMEHTBL. AKMUHOBble MUKPODUIAMEHMBL.



MplleyHble KIETKU. AKMuUHo8ble KOMNOHEHMbl HeMbluieyHbiX KiemoK. Mukporpybouku. KiertouHsrit
neHtp. CTpoeHue W JIBW)KEHUE KI'YTUKOB M PEeCHHYEK. MHKpPOTPYOOUKH LUTOIUIa3MbI. LIeHTproms.
Benxu, accoyuuposanmnvle ¢ muxpoguramenmamu u mukpompyoouxkamu. Momopmvie 6enxu.

Snpo. O6onouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBINIKYA, UX CTpOeHHE U (HyHKUUHU. SInepHbIN
OenkoBbIi MaTpUKC. IIpocTpaHCcTBEHHOE PACTIONOKEHHE XPOMOCOM B MHTEp(]a3HOM sipe. Jyxpomamun
u eemepoxpomamun. belku XpoMaTuHa — TUCTOHBL. /Junamuxa a0epHou 06010uKku 6 mumose. SoepHulii
Mpancnopm.

Knerounsie  BiitoueHusi.  CpaBHHUTENbHAs  XapakTEpPUCTUKA  KIETOK  AYKapuoOT

(pacTuTeNbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

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

Tabmuipel u cxeMbl: «CTpoeHHE 3YKapUOTHYECKOW KIeTKW», «CTpoeHHE KUBOTHOM KIIETKHY,
«CTtpoeHne  pacTUTEIbHOW  KIeTKu», «CTpoeHue  MUTOXOHIpum»,  «Sapo»,  «CrpoeHue
MIPOKAPUOTUYECKOU KIIETKI».

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIPENapaTbl PacTUTENbHBIX, >KMBOTHBIX KJIETOK,
MUKpOTMpernaparbl 0aKTepUuanbHbIX KJIETOK.

JlaGoparopHas padora «/3yueHne CTpOeHUs KIETOK Pa3IMYHbIX OPTraHU3MOB).

IIpakTnueckas padora «/3ydyeHne CBONCTB KIETOYHONH MEMOpaHbI».

Tema 6. O0MeH BelecTB M MPeBpPAaLliCHUE JHEPITUHU B KJIETKe

AccumMmwiAnMs M JAUCCUMWISIIIMS — JIBE€ CTOpOHBI MeTabonu3ma. Tumbl oOMeHa BeIIECTB:
aBTOTPOQHBIK U TreTepoTpoHBIA. YyacTHe KHCIOpoJa B OOMEHHBIX Ipolieccax. DHEPreTUYecKoe
obecrieuenue kietku: npepameHue ATD B oOMmeHHBIX mporieccax. PEepMEHTATHUBHBIN XapaKTep
peaknuii KieToyHoro metabonmzma. DepMeHTHI, WX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-akTuBaTophl U OENIKU-
MHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (pepMEHTATUBHBIX PEAKIUi OT Pa3IMYHBIX (PAKTOPOB.

[lepBHUYHBIN CUHTE3 OpraHUYECKUX BEIIECTB B KIeTKe. POTOCUHTE3. AHOKCUSEHHbIU U OKCULEHHBIU
gomocunmes y o6axmeputi. IlpomykTuBHOCTH GoTOCHHTE3a. BimsHue pa3nudHblx (AKTOPOB Ha
CKOPOCTh oTOCHHTE3a. 3HaUeHuEe (HOTOCUHTE3A.

Xemocunre3. Pa3HooOpa3zue OpraHu3MOB-XEeMOCHHTETHKOB: HUTPUGUIMPYIOIIHE OakTepuu,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

Anaspobubie opranuzmbl. Buael Oposkenus. I[IpoaykTsl OpoKeHHS M WX HCIOJIb30BaHUE
4el0BeKOM. AHa pOOHBIE MUKPOOPTraHU3MbI KaKk 00BEKThl OMOTEXHOJIOTUU U BO30OyAUTENH 0OJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTallbl dHepreTuyeckoro ooMena. IloaroroBurenbHbld dTan. I mukonus —
OECKHCIOPOIHOE PACHIETICHUE TITFOKO3bI.

buonoruueckoe okucIeHHE, WM KIETOYHOE JbIXxaHuWe. Poiab MHUTOXOHApPHII B THpoleccax
ouosnorudeckoro okucienus. L{uknuueckue peakiuu. OxucnurensHoe (ochopunnpoBanue. IHepaus
Membpannozco epaduenma npomornos. Cunmesz AT®. [lpenmyiiecTBa a3poOHOTo Myt 0OMeHa BEIECTB
nepes aHa3poOHBIM. D PEKTUBHOCT SHEPTeTUUECKOT0 OOMEHA.

JdeMoHcTpanuu

[optpersr: Jx. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DOurensrapar, II.
Mutuem, I'. A. 3aBap3uH.

Tabnuier 1 cxembl: «POTOCUHTE3», «DHEpreTudecknii oomMen», «buocunres Oenka», «CTpoeHue
bepmenTay, «XeMOCHUHTE3Y.



O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHME /Jsl TPHUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopnas padora «/3yueHHe KaTaIUTUYECKOH AaKTUBHOCTH (EpMEHTOB (HA mpuMepe
aMuJIa3bl WM KaTajasbl)».

JlaGopaTopHas padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

Tema 7. HacnencreenHast MHGopManus M peajau3alnus eé B KiIeTKe

Peakuun matpuuHoro cuHtesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIMSIX MAaTPUYHOIO CHHTE3A.
Peammzanus HacnenctBeHHOW wuHpopManuu. ['eHeTHMYecKWid KO, ero cBoicTBa. TpaHCKpHUIIUS —
MarpuuHelii cuHTe3 PHK. IIpuHUMDBI TpaHCKpUIIIMM: KOMIUIEMEHTapPHOCTb, AHTUIIAPAJLIECIBHOCTD,
aCUMMETPUYHOCTb.

Tpancnsus u e€ sransl. Yuactue tpancnoptHsix PHK B 6nocunTtese Oenka. YciioBust OnocunTe3a
oenka. KogupoBanne aMuHOKHUCIOT. Posib pubocom B OMocHHTE3e Oelka.

Coepemennvie npeocmasnenuss o cmpoenuu eenog. Opranuzanusi FreHoMa y NpOKapuoT U 3YKapHOT.
Perymsiiust akTUBHOCTH TeHOB y mpokapuot. I'mmorte3a omnepona (®. XKaxoO, XK. Mano). Perymsmus
0OMEHHBIX MPOIECCOB B KieTKe. KieTounslii romeocTas.

Bupychl — HeksieTouHble (POPMBI JKU3HU M 00JIUraTHele napa3utbl. CTpoeHHEe MPOCTHIX M CIOKHBIX
BHPYCOB, PETPOBUPYCOB, OakTepuodaron. Kuswenuwvii yukn JHK-cooepocawux eupycos, PHK-
cooepaicawux upycos, bakmepuopazos.

Bupycupie 3a0orneBaHus 4enmoBeka, >KMBOTHBIX, pacteHuit. CIIM]J], COVID-19, commanbHble H
MEJHUIIMHCKUE MPOOIEMBIL.

Buoungopmamuka: unmeepayuss u ananuz Oonvwux maccusos («bigdatay) cmpyxkmyphuix
ouonocuueckux oaunvix. Hanomexmonocuu 6 ouonocuu u meouyuwe. Illpoecpammupyemvie yHxyuu
benxos. Cnocobovl 0ocmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUHA.

Tabmuub! u cxembl: «buocunTes 0enkay, «I'eHeTnaeckuit Koy, «Bupyce», «bakrepuodaruy.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa».

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii nuki, ero nepuonsl u peryasnus. Murepdaza u muto3. OcoOGEHHOCTH NPOLECCOB,
nporekaromiux B uHTepdaze. IlogroroBka  wietku kK  geneHuto.  [IpecuHrternueckuit
(MOCTMHUTOTUYECKUI), CHUHTETHUECKUH U  IMOCTCUHTETUYECKUH  (IPEMUTOTUYECKUH)  IMEpHOJIb
nHTEep(da3hI.

Marpuunblii cunre3 JIHK — perumkauus. Ilpunmuner perumkanuu JIHK: kommiemeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUNAapajienbHOCTh. MexanusMm permkanuun JIHK. Xpomocomsl.
Crpoenne xpomocoM. Tenmomepbl u Tenomepasa. XPOMOCOMHBIH Ha0Op KIETKM — KapUOTHIL.
JIMIIOUHBIN U TalIOUAHBIA Hab0opbl XpoMocoM. ['oMoiornuHeie XpoMocoMbl. 11010BbIE XPOMOCOMBI.

Henenue kinetkn — mMuro3. CTaziuum MHUTO3a U NMPOMCXOMALIUME B HUX IPOLECCHL. THIIBI MHUTO3a.
Kapunoxunes n muroknses. buonornueckoe 3HaueHne MUTO3a.

Perynsus MUTOTHUYECKOTO LKA KIeTKH. [IporpaMMupyemas kjaetouyHas ru0elb — aromnros.

Knerounoe sapo, XpomMocoMmbl, (YHKIMOHAJIbHAas TeHOMUKA. Mexanusmbl nponughepayuu,
oughghepenyuposku, cmapenuss u udenu Kiemox.

JdeMoHcTpanuu

Tabmuiet u cxembl: «KU3HEHHBIN UK KIETKW», «MuTo3», «CTpoeHne XpoMocomy, «Permmukarus
JIHK».



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGopatopHas padora «HaOmoneHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKA JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)».

Tema 9. CTtpoenune u pyHKIMH OPraHUu3IMoOB

buonoruueckoe pazHooOpasue opraHu3smMoB. OJHOKIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHbIE
OpraHU3MBI.

OCOOCHHOCTH CTPOCHHUS W HKU3HEICSITEIBHOCTH OJHOKJIECTOYHBIX OpraHM3MOB. bakrepuu, apxew,
OJIHOKJIETOYHbIE I'PUOBI, OJHOKIETOYHBIE BOAOPOCIIH, Apyrue NpoTUcTsl. KosloHMaabHbIE OPraHU3MBbl.

B3anMOCBsI3p 4acTE€l MHOTOKJIETOYHOIO OpraHu3ma. TKaHM, OpraHbl M CUCTEMBbl OPraHOB.
Opranusm Kak enuHoe Lesoe. 'omeocras.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTenbHas, MOKPOBHAs, IPOBOAALIAL,
OCHOBHasi, MexaHuyeckass. OcoOEHHOCTH CTpOeHHUs, (DYHKIUN W pacloioXeHHs TKaHell B opraHax
pacTeHui.

TkaHM KXUBOTHBIX M YEJIOBEKA. THIIBI KUBOTHBIX TKAHEH: JMMTENIMAIbHAs, COCIWHUTEIIBHAS,
MblllleyHasi, HepBHas. OCOOEHHOCTM CTpOeHHus, (YHKIUH M pacloyioKeHHUs TKaHEeH B oOpraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BererarnBHble W T€HEpaTHBHbIE OpraHbl pacTeHUud. OpraHbl M CUCTEMBI OPraHOB
KUBOTHBIX U yesoBeKka. OyHKIIMM OpraHOB M CHCTEM OPIaHOB.

Omnopa Tena opranu3MoB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyHbIl 1 BHyTpeHHH cKkeneT. CTpOEHNE U TUIIbI COEIMHEHUS KOCTEM.

JIBmkeHne opraHu3MoB. JIBWKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOWIHOE, >KTYTHKOBOE,
pecHHuYHOE. J[BIKEeHUE MHOTOKJIETOUHBIX PACTEHUIN: TPOMHU3MbI U HACTHH. [|BMKEHHE MHOTOKIIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbllleuHas cuctema. Peduiekc. CkeneTHbIe MBIIIIIBI U UX paboTa.

[Mutanue opranuzmoB. IlormomieHue BOJBI, YTJEKUCIOTO0 Tra3a M MUHEPAJbHBIX BEIECTB
pactenusimu. I[lutanue XUBOTHBIX. BHYTpHUIOJIOCTHOE M BHYTPUKIETOUHOE mMuuieBapeHue. [luranue
MO3BOHOYHBIX KUBOTHBIX. OTHeNbl MNUIIEBApUTENBHOTO TpakTa. [lumieBapuTenbHble —Kele3bl.
[TumeBaputenbHas cucTeMa 4eJoBeKa.

Jpixanue opranusmoB. Jlpixanwe pacteHuid. [lpixanue >xuBOTHBIX. Juddysus razoB uepes
MoBepXHOCTh KieTku. KoxkHoe apixanue. JlpixarenpHas moBepxHOCTh. XKabepHoe U NErouyHoe JbIXaHue.
JIpIxaHWe TMO3BOHOYHBIX J>KMBOTHBIX W 4YEJIOBEKA. OBOJIIOIHMOHHOE YCIOKHEHUE CTPOEHUs JETKUX
MMO3BOHOYHBIX JKUBOTHBIX. [[pIxaTenpHas cucreMa 4yenoBeka. MexaHu3M BEHTWISAUM JETKUX y NTHI] U
MIeKonuTamux. Peryssmnus apixanus. JlpixarenbHble 00bEMBIL

TpancropT BewiecTB y OpraHu3MoB. TpaHCIOpPTHBIE CUCTEMbI pacTeHHH. TpaHCIOPT BEIIECTB Y
*KUBOTHBIX. KpoBeHOcHas cuctema u e€ opranbl. KpoBeHOCHasi cucTemMa MO3BOHOYHBIX >KMBOTHBIX H
yenoBeka. Cep/lie, KpOBEHOCHBIE COCYIbI M KpOBb. Kpyru kpoBooOpatieHusl.

DBOJIIOIMOHHBIE YCIIOKHEHHsI CTPOSHUSI KPOBEHOCHON CHCTEMBI MO3BOHOUYHBIX )KMBOTHBIX. PaboTa
cepara u e€ perymsius.

Boinenenune y opranusmoB. Beinenenue y pacteHuil. Boinenenue y xuBOTHbIX. COKpaTUTENbHBIE
Bakyosd. Opranbl BblneneHus. DUIbTpalMs, CEKpelus U 0o0paTHOE BcachlBaHHE KAaK MEXaHH3MBI
paboTel opraHoB BbiAeNeHUs. CBS3b MOJOCTH Tela C KPOBEHOCHOW M BBIJECIUTEIHHONW CHUCTEMaMHU.
Boigenenue y MO3BOHOYHBIX >KMBOTHBIX M dYenoBeka. [loukun. CtpoeHue u (GyHKIMOHUPOBAHUE
Heppona. OO6pazoBaHHE MOYH Y YEIOBEKa.

3amuTra y OpraHu3MoB. 3alluTa Yy OJHOKJIETOUHBIX OpraHm3moB. Cropbl OakTepuil U LUCTHI
MpocTeluX. 3alnuTa y MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpeacrBa macCUBHOM M XMMHUYECKOM
3amuThl. OUTOHLIMIBL.



3ammuTa Y MHOTOKJIETOYHBIX YXKMBOTHBIX. [IOKpOBBI M WX MPOU3BOJHBIE. 3allUTa OpraHu3Ma OT
6one3neld. iMmyHHas cuctema 4enoBeka. KIeTouHbId M T'yMOpaJIbHBI UMMYHHUTET. BpoxaEHHBI 1
npuoOpeTEHHBIN crienu(pUIecKuii IMMYHUTET. TeopHs KJIOHAIbHO-

cenektuBHoro ummynurera (I1. Dpaux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxumocts u perynsiuus y OpraHu3MoB. Pa3gpakMMOCTh y OJHOKIJIETOYHBIX OpPraHH3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisauus y pacTeHuil. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBuasi cucrema u pediekropHas peryiusnus y *XUBOTHbIX. HepBHas cucrema u €€ OTHEIBI.
DBOJIIOIIMOHHOE YCJIO)KHEHHE CTPOCHUSI HEPBHOM CUCTEMBI y KMUBOTHBIX. OTAENIBI TOJOBHOTO MO3Tra
MMO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduiekropras qyra. be3ycinoBHbIC U YCIOBHBIC pe(ICKCHI.

['ymopanibHast perynsiuus M SHOAOKPUHHASI CHUCTEMA KMBOTHBIX M 4esoBeka. JKene3bl SHAOKPUHHOU
CUCTEMBbl M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMOCBSI3b HEPBHOW M SHIOKPUHHOW CHCTEM.
['unoTtanamo-runoguzapHas cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuup! u cxembl: «OIHOKIETOYHBIE BOJIOPOCTNY, « MHOTOKIETOUHBIE BOJIOPOCINY, «bakTepuny,
«Ipocreitmme», «OpraHbl IBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoOB IMO3BOHOYHBIX >KUBOTHBIX),
«BHyTpeHHee cTpoeHne HaceKoMbIx», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHHE CTEON»,
«CTpOoeHHE JHCTOBOW IUIACTHHKM», «TKaHM XUBOTHBIX», «Ckener 4yenoBekay, «llnmeBapurenpHas
cucrteMa», «KpoBeHocHas cucrema», «/lpixarenpHass cucrema», «HepBHas cucrema», «Koxay,
«MpblleyHas cucremay, «BoiaenutenbHas cucremMay, «OHIOKPUHHAS cucTtemay, «CTpOeHUE MBIIIIBI,
«Mmmynurer», «KumeuHnomnosnoctHele», «(Cxema mnUTaHUSA pacTeHul», «KpOBEHOCHBIE CHCTEMBI
IMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapsl», «CTpoeHHe IulaHapun», «BHyTpeHHee cTpoeHue
noxnaeBoro 4epBs», «HepBHas cucrema pwidy», «HepBHast cuctema msrymkn», «HepBHas cucrema
npecMbIkaomuxcsa», «HepBras cucrema ntuny», «HepBHas cucrema muexonutarouux», «HepBHas
cucTeMa yesnoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOW  MHUKPOCKOI, MHMKpPOIpENnaparbl OJHOKJIETOYHBIX  OPraHU3MOB,
MHUKpOIIpenapaTbl TKAHEW, PaKOBHHBI MOJUIOCKOB, KOJUIEKIMHM HACEKOMBIX, HIJIOKOXKHUX, YKUBBIE
9K3eMIUISIpbl KOMHATHBIX pPACTEHUH, repOapuu pacTeHHil pPa3HBIX OTMAEJIOB, BIIAXKHBIC IIperaparbl
KUBOTHBIX, CKEJIEThl I03BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX MUBOTHBIX, CKEJET YeJOBeKa,
oOopynoBaHue A JEMOHCTpPAIMM IMMOYBEHHOTO M BO3IYIIHOTO MUTAaHHUS PACTEHHM, pacHIerieHUs
KpaxMajga M OeNKOB Moj JeHcTBUEM (PEepMEHTOB, 000pyAOBaHUE Uil JEMOHCTPALMU OIBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTU JIETKUX, MEXaHU3Ma JbIXaTeJbHbIX JBWUXEHUN, MOJEIHU TOJOBHOTO
MO3ra pa3IuyHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHEl pacTeHUI.

JlabopaTopHas padora «/3yuyeHue TKaHEel )KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne OpraHoB LIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHU3MOB

@opMBI  pa3MHOXKEHHSI OPTraHW3MOB: Oecrojioe (BKJIOYas BEreTaTUBHOE) M TOJOBOoe. Buiel
0€ecIoI0ro pa3MHOKEHUS: IOYKOBaHUE, CIOPYIALNS, (pparMeHTalus, KIOHHPOBaHNUE.

[TonoBoe pa3mHoxxkenue. IlonmoBeie kneTku, unu ramersl. Meito3. Craguum Mmeiio3a. lloBenenue
xpoMocoMm B Meio3e. Kpoccunrosep. buonornueckuii cMbIci Meiio3a M NOJIOBOTO Tpolecca. Meio3 u
€ro MEeCTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapiieBoe pasputHe. ['ameroreHe3 y >kMBOTHBIX. [lomoBbie »kene3pl. OOpa3oBaHHe U
pa3BUTHE NOJIOBBIX KJIeTOK. CriepmaroreHes u ooreHes. CTpoeHUe MOJIOBBIX KIETOK.



OmtoioTBOpEeHNE ¥ SMOPHOHATIEHOE PAa3BUTHE KUBOTHBIX. CI10COOBI OIIIOJOTBOPEHUS:

Hapy»KHOe€, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OpPraHU3MOB (OHTOTEHE3). OMOpHOJIOTHsS — Hayka O pa3BUTHH
opranusMoB. Mopgocenes — oona u3 2nrasnvix npodiem smopuonocuu. Konyenyus mopghocenos u
mooenu mopghozeneza. Cramuu SMOpUOTEHE3a )KUBOTHBIX (Ha MpuMepe Jarymku). Jpobnerne. Turbt
npoOneHus. Jemepmunuposannoe u HedepmMunuposannoe opodOaeHue. bnacmyna, munvl Oiacmyi.
OcoGeHHOCTH APOOIICHUST MIICKOTIUTAIOMNX. 3apOABIIIEBHIC JTUCTKH (TaCTPYISALNs). 3aKiIagKa OpraHoB
U TKAaHE W3 3apOJbIIIEBbIX JIMCTKOB. B3anmMHOE BIHMSHME 4YacTel pa3BUBAIOLIEIOCS 3apojbliia
(oMOpuoHanbHAsE MHIYKIUS). 3akiagka IJIaHa CTPOSHHs JKUBOTHOTO KakK pe3yjibTaT HEPAPXUUECKHUX
B3aMMO/JICHCTBUI IeHOB. BiusiHue HAa AMOPUOHATBHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB OKPYXNKAIOMICH
Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamMOpuoHanbHbIl nepuon. [Ipsmoe U HempsiMmoe pas3BUTHE.
Pa3Butne ¢ meramopdo3oM y 6ecri03BOHOUHBIX M [MO3BOHOYHBIX KUBOTHBIX. brosornueckoe 3HaueHue
MPSIMOTO U HENPSIMOTO PAa3BUTHS, UX pacHpOCTpaHEHUE B Mpupoje. Tumsl pocra )KUBOTHBIX. DaKTOPHI
pEerylslMi pPOCTa >KUBOTHBIX M yesnoBeka. CTaauu MOCTAIMOPHUOHAIBHOTO Pa3BUTHUSA y KUBOTHBIX M
yenoBeka. [leprospl oHTOreHe3a yenoseka. CTapeHre U cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

Pa3smHoxenne u pasButhe pacteHuid. ['ametrodutr u cmnopodut. Meio3 B KU3HEHHOM LIHKIIE
pactenuii. OOpa3oBaHue crop B Tpolecce Meiosza. ['amerorene3 y pacteHuid. OmIogo0TBOpEHHE H
pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. J[BOITHOE OIIJIOIOTBOPEHHE Y IIBETKOBBIX PACTEHHIA.

OO6pazoBaHu€ U Pa3BUTHE CEMECHH.

MexaHu3MBbl PETyJISIUN OHTOT€HE3a Y PACTEeHUH U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuipr u  cxembl: «BereratnBHoe pa3MHOXEHHE», «THUIBl 0Ecrojoro pa3MHOKEHHS,
«Pa3MHOXEHHE XJTaMHJIOMOHab», «Pa3MHOKeHHE OHBIJIEHBDY, «Pa3mMHOXeHHe Truapb, «Menosy,
«Xpomocomely, «['amerorenes», «CTpoeHHE SMIEKIETKH M crepMaro3onaa», «OCHOBHBIE CTaJuHU
oHTOTeHe3a», «IIpsamoe W HempsiMoe pa3ButHue», «PazBuThme MalcKoro xyka», «Pa3Butue capanumy,
«Pa3Butne mArymku», «/[BolHOE OIUIOAOTBOPEHHE Yy ILBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JIBYJIOJIbHBIX pacTeHU», « KU3HEHHBIM UK MOPCKOW KaIlyCTbD», «KM3HEHHBIA LUK
Mxa», « KU3HEHHBIN UK IANOPOTHUKA», «KU3HEHHBIN LIMKJI COCHBI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOTpENnapaThl SIMIIEKIETOK U CIIepMaTO30UJI0B, MOJIEIh
«IMKn pa3BUTHS JIATYLHIKHA.

JlabopaTopHas padora «/3ydyeHue cTpoeHus MOJOBBIX KJIIETOK Ha TOTOBBIX MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BblsiBIIeHHE TPU3HAKOB CXOJCTBA  3apOAbIlIEd MO3BOHOYHBIX
YKUBOTHBIX».

JladopaTopHas padora «CTpoeHHE OPraHOB PA3MHOMXEHUS BHICIIUX PACTCHUI».

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH M M3MEHYHMBOCTH OPraHN3MOB

HcTopust cTaHOBJICHUS M pa3BUTHsI TeHETUKU Kak Hayku. PaGotel I'. Mennens, I'. ne ®pusa,

T. Moprana. Posib oredecTBeHHBIX Y4€HBIX B pa3BuTHM reHetuku. Padoter H. K. Konsuosa, H. U.
Basunona, A. H. benozepckoro, I'. /I. Kapneuenko, 10. A. ®ununuenko, H. B. TumodeeBaPecoBckoro.

OCHOBHBIE T€HETUYECKHE MOHATUS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEJIbHBIE TEHBI,
aNbTEPHATUBHBIE MPHU3HAKH, JAOMHHAHTHBIA M PELECCUBHBIM MPU3HAK, TOMO3MIOTa, T'€TEPO3UTrOTa,
qucTas TUHUS, THOPUIBI, TeHOTHII, (heHOTUIl. OCHOBHBIE METOIbI TCHETHUKH:

FI/I6pI/I,Z[OJIOI“I/I‘-ICCKI/II\/’I, HHTOHOFHQGCKHﬁ, MOHCKy.TISIpHO-FCHGTHHGCKHﬁ.



JdeMoHcTpanuu

[Toptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.

benoszepckuii, I'. /1. Kaprieuenxo, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxembl: «MeTOoIbI TEHETUKIY, «CXEMBI CKPEIITUBAHUS.

JlaGopaTopHasi padora «/[po3oduina kak 00BEKT TeHETUISCKIX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaenss — 3aKOH €AMHOOOpasus THUOPUIOB
nepBoro mnokoJieHus. IIpaBwino nomuHupoBaHusA. BTopoil 3akoH MeHIenss — 3aKOH pacllerieHus
npu3HaKoB. [{uTosiornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeIIMBaHus. [ UTIOTE3a YUCTOTHI TaMeT.

Anammsupyromee ckpemuBaHue. [IpomexyrodHsld XapakTep HaciaenoBaHusA. PacunieruieHue
MIPU3HAKOB MIPU HETIOJIHOM JIOMUHUPOBAHUMU.

JurubpugHoe ckpemmuBanue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO HaceIOBaHUS
npu3HaKoB. [{uTosoruueckre OCHOBBI JUTUOPUIHOTO CKPEIIMBAHUSI.

CueruieHHOe HaclieqoBaHue npusHakoB. PaboTel T. Moprana. CrienieHHOE HaclieI0BaHUE T€HOB,
HapyIIeHNE CUETICHUS MEXKTy TeHaMU. XPOMOCOMHasi TEOPHs HACJIEICTBEHHO CTH.

I'enernka nosa. XpoMOCOMHBIA MEXAHU3M ONPEACIICHUS M0JIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['oMorameTHbIi 1 TeTeporaMeTHbIN 1moJj. ['eHeTndeckas CTpyKTypa MOJOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIIETUICHHBIX C TTOJIOM.

l'enotun kak menoctHas cucrema. llnedorpornust — MHOKECTBEHHOE JIEMCTBUE TEHA.
MHOKECTBEHHBIN alienu3M. B3anmojaeicTBre HeaieabHbIX TeHoB. KommeMeHTapHOCTh. Dmnucras.
[Tomumepust.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSL PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TAKKe (PU3HMOJIOTHUECKIX
MPOLIECCOB, TMOBEACHUS M KOTHUTHBHBIX (QyHKUUN. ['‘eHeTMueckre MexXaHHW3Mbl CHUMOHOTEHe3a,
MEXaHU3MBbI B3aMMOJCHCTBUS «XO3UH — MAPa3UT» U «XO35UH — MUKpOOHMOM». ['eHeTHuuecknue acrieKThl
KOHTPOJISl U U3MEHEHHUS HaCJIeICTBEHHOW NH(OPMAaIIMK B TOKOJEHUSAX KIETOK U OPraHU3MOB.

JdemoHcTpauuu

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

Tabmuubpr u cxembl: «llepBeiii u BTOpOW 3akoHbl Mennens», «Tpetuii 3akoH MeHaensy,
«AHanu3upymoliee ckpemuBaHue», «HemomHoe pomuHHMpoBaHue», «CIEIUIEHHOE HAcClelI0BaHUE
MpHU3HAKOB y Jnpo3oduisly, «l'enernka mona», «Kapuotun uenoBeka», «Kapuotun npo3oduisy,
«Kapuotun ntunb», «MHOKECTBEHHBIA aJlJIETU3M», «B3anMo1eiiCTBHE T€HOBY.

O6opynoBanHue: MOJEINb ISl IEMOHCTPAIIUN 3aKOHOB €IMHO00pa3us THOPUIOB MEPBOTO MOKOJICHHS
U pacllelUIeHus MPU3HAKOB, MOJENb [UIsl JEMOHCTpalUMW 3aKOHA HE3aBHUCHUMOIO HAcCJeI0BaHUS
MIPU3HAKOB, MOJEIIb 711 IEMOHCTPALIMM CUEIJIEHHOTO HACJIEeI0BAHUS TPU3HAKOB, CBETOBOW MUKPOCKOTI,
MUKpomnpenapar: «J{po3oduiay.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD.

IIpakTnyeckas padora «/3ydyenue pe3ynbTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30(PIIBDY.

Tema 13. 3akoHOMEpHOCTH H3MEHYHBOCTH

BsaumoneiictBue reHotumna u cpensl npu GopMmupoBaHuu ¢eHoTura. M3MEHYHBOCTh NMPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHbIC MpPU3HAKK. BuHIbl HW3MEHUYMBOCTU: HEHACIEACTBEHHAs W
HacJeICTBEHHAsI.

MonudukanoHHass W3MEHYUMBOCTh. Ponb cpensl B (GopmMupoBaHud  MOAMQPHUKAITMOHHOM
n3MeHunBOCTH. Hopma peakiuu mnpu3Haka. BapuanuoHHbBII psag W BapuanpioHHas kpuas (B.
Noranncen). CBoiicTBa MOAU(PUKAITIOHHOW U3MEHUYUBOCTH.



l'enotunuueckass  u3MeHYMBOCTh.  CBOMCTBA  TEHOTUIHMYECKOW  M3MEHUMBOCTU.  Bumsl
TCHOTUITMYCCKOM U3MEHUYUBOCTH: KOMOMHATHBHASI, MyTallMOHHAS.

KoMOuHaTiBHasT HW3MEHYMBOCTh. Mel03 U TMOJIOBOM Mmpomecc — OCHOBA KOMOWHATHUBHOM
W3MEHUYMBOCTH. POJh KOMOMHATHBHOW W3MEHYMBOCTH B CO3JIaHUU TCHETUYECKOTO pPa3HOOOpasus B
Ipezeax OJHOro BUAA.

MyranronHasi U3MEHYMBOCTh. BUIbI MyTa1uii: reHHbIE, XPOMOCOMHbIE, FTeHOMHbIC. CIIOHTaHHBIE U
WHIYIIUPOBAaHHbIC MYyTalluu. SljepHble W HUTOIUIa3MaTuyeckue myranud. CoMaTHYeCKHWe M IOJIOBBIC
MyTanuu. [lpyuMHBl BO3HUKHOBEHUs MyTanui. MyTareHbl W WX BIMSHHE HAa OPraHU3MBbI.
3aKOHOMEPHOCTU MYTAlMOHHOIO IIpoliecca. 3aKOH TOMOJIOTHYECKMX PSIIOB B  HAcJEIACTBEHHOU
n3menuuBocty (H.U. BaBunoB). BHesnepHas ©3MEHUUBOCTh U HACIEACTBEHHOCTD.

Onucenemura u INUEHOMUKA, POTb INULEHEMUUECKUX (PAKmMOpos 8 HACIe008aHUU U USMEHUUBOCNU
GerHomunuyeckux npusHaKos y opeanu3mos. JleMoHcTpauu

[Toptpersr: I'. ne ®pus, B. Horanncen, H. 1. Bapuios.

Tabmuubpt u  cxembl: «Buasl  uw3MeHUMBOCTHY», «MoaudukalmoHHass  HU3MEHYHBOCTHY,
«KomOuHaTUBHAsT W3MEHYMBOCTHY, «Meio3», «OmionoTBopeHue», «l'eHeTnueckue 3a00eBaHUs
YeJoBeKay, « Bubl myTanuii».

O6opynoBaHue: KUBble U TepOApHBIE IK3EMIUIIPbl KOMHATHBIX PacTeHUM, pucyHku (doTtorpadun)
YKUBOTHBIX C Pa3TUYHBIMHA BUIaMH H3MEHYUBOCTH.

JladopaTopuasi pab6ora «VcciemoBanue 3aKOHOMEPHOCTEH MOIU(PHUKAITMOHHOW W3MEHUYHMBOCTH.
[TocTpoeHnne BapHalMOHHOTO PsiAa U BAPUALIMOHHON KPUBOM».

IIpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIpEnapaTax)y.

Tema 14. I'eHeTHKa YejIoBeKa

Kapuotun wenoBeka. MexayHapoaHas MporpamMma HCCIE€IOBaHUS T'€HOMa 4YejaoBeKa. MeTomsl
M3YYEHUS TeHETUKH 4YeJOBeKa: MeHealoTHYeCKHil, OJU3HEOBBINH, IUTOTEHETHUYECKUN, MOMYISIIMOHHO-
CTATUCTUYECKU, MOJIEKYJIApHO-TeHEeTHYeCKU. COBPEMEHHOE OIPEACIICHUE T€HOTUIIA: IOJTHOTEHOMHOE
CEKBEHHpPOBaHUE, TECHOTUNHUpPOBaHWE, B TOoM uucie ¢ nomompbio [Il[Pananuza. HacneactBenHbie
3a00J€BaHMs YesloBeKa. ['@HHbIE W XpPOMOCOMHBIE OO0JIE3HM YeoBeKa. bolyie3sHM ¢ HaciaeACTBEHHOM
MPEAPACIIOIOKEHHOCThIO. 3HAYEHHE MEAMIIMHCKOM TE€HETUKH B MPEJOTBPAILCHUH U JICYECHUH
reHeTUYeCKUX 3a00seBaHuil yenoBeka. Mennko-reHeTnyeckoe KOHCYnbTupoBaHue. CTBOJIOBbIE KIIETKH.
[ToHsiTHE «TEHETUYECKOTO Tpy3a». DTHUYECKHUE acCHeKThl HCCIEAOBAaHUN B 00JacTU pEeAaKTHUPOBAHUS
IF€HOMA U CTBOJIOBBIX KIJIETOK.

I'enernyeckue (HakTOpbl MOBBIIEHHOW UYYBCTBUTEIBHOCTH YeJOBeKa K (U3UYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpyKarwlleh cpeabl. ['eHeTHdeckas mpeapacnoyioKEHHOCTh YeJIOBEKa K
MaTOJIOTUSIM.

JdeMoHcTpanun

Tabmupt u  cxembl: «Kapuotun 4yenoBeka», «MeTOIbl HW3YYEHHS TEHETUKH YeIOBEKay,
«['eneTnueckue 3a00€BaHUs YETIOBEKAY.

IpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJIOCIOBHOM».

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus M celekuus. 3apoxkAeHue celekuuu u nomectukanuu. Yuenue H. WM. BaBunosa o
[lenTpax mpoUCXOXKIACHHUS U MHOTO0Opa3us KyabTypHBIX pacTeHul. Posb cenekuuu B CO3aHUN COPTOB
pacTeHuid W mHopoAa O KUBOTHBIX. CopT, mopoja, MITaMM. 3aKOH TOMOJIOTHUYECKHX PSJIOB B
HacnencTBeHHOoM n3menunBocT H. 1. BaBuoBa, ero 3naueHue Ams CENEKIIMOHHOM paboThl.



Mertoapl celeKIMOHHOW paboThl. VICKycCTBEHHBIH OTOOP: MacCOBBI M WHAMBUIYATbHBIA. DTaIbl
KOMOMHAIIMOHHOW cenekuuu. McmbiTanue mpousBoguTeneil mo motoMctBy. OTOOp MO TEHOTUIY C
MIOMOIIIBIO OLIEHKU ()EHOTHUIA TOTOMCTBA M OTOOP 1O TeHOTUITY C momonibio ananmu3za JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJNCKIIMOHHON paboThl. PainanvoHHBIA M XUMHYECKUN
MyTareHe3 Kak HCTOYHMK MYTAallMii y KYJIbTYpHBIX (OpPM OpraHu3MoB. Vcroip3oBaHWE T€HOMHOTO
penakTUpoBaHUs W MeToa0B pexoMmOuMHaHTHBIX JIHK mis momydeHuss MCXOTHOTO MaTepuana Jyis
CEJICKIUU.

[Tonyuenue nonumionoB. BHyTpuBumoBas rubpuauzanus. Bau3kopoICTBEHHOE CKpelIMBaHUE,
wm uHOpuauHT. HepoacTBeHHOE CKpelMBaHWe, WIM ayTOpuauHr. ['eTepo3uc W ero HpPUYHHEI.
Hcnons3oBanue rerepo3uca B cenekuunu. OtmnanéHHas rubpuamsanus. llpeomonenue Oecruioaus
MEXBUJOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIIMN PACTEHUM U KUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHHe U U3y4yeHUE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX AUKUX POJIUYEH JUIs
CO3JaHMSI HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasiexue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbBICIIOBbIX HCUBOMHBIX @ YENsX
VAYYULEHUS] CYWeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JTUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCAEO08ANHUL, NEPe008bIX UOel U NePCNeKMUBHBIX MEXHON02UI.

JdeMoHcTpauuu

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. I. Kapneuenko, II. II. Jlykesinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl u cxembl: «lleHTpBI TPOUCXOXKACHHUSI U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHU», «3aKOH
TOMOJIOTHYECKHX PSAJOB B HACJIEACTBEHHOM HW3MEHUYMBOCTH», «Meroapl cenekuumy», «OTaanéHHas
rudpuanzanusy, «MyrareHesy.

JlaGopatopHass pabora «/3ydeHue CcOpPTOB KYIBTYPHBIX PACTEHHH MW TOPOJ JAOMAIIHUX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne MEeTOJ0B CEJIEKIIMU PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikekypeust «OCHOBHBIE METOABI M JOCTHKEHHS CEJEeKIMM pPACTeHUHM U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUJIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIA y4acTOK, B TEIJIMYHOE
XO035ICTBO, B 1a0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BoTexXHO0J10THSA H CHHTETHYECKAS OH0JIOr U

O6’LCKTI>I, HCIIOJIB3YEMBIC B 6I/IOTCXHOJ'IOFI/II/I, — KIC€TOYHBIC MW TKAHCBBIC KYJIbTYPEI,
MUKPOOPraHU3Mbl, HX XaPAKTCPHCTHUKA. TpaI[I/II_II/IOHHaH OMOTEXHOJIOTHS: XJ'Ie6Ol'IeLIeHI/IC, IMOJIY4CHHE
KHCJIIOMOJIOYHBIX MMPOAYKTOB, BHHOACIHC. MHKpO6PIOJ'IOFPI‘i€CKPII>i CHHTC3. OOBEKTHI

MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co31aHue TEXHOJIOTMH M MHCTPYMEHTOB LEJIECHANPABICHHOTO M3MEHEHUS U KOHCTPYHUPOBAHUS
TE€HOMOB C LIEJIbIO IOJIyYEHHsS OPraHU3MOB U UX KOMIIOHEHTOB, COJEp)KAlUX HE BCTpEYarolIMecs B
pUpoJie OMOCUHTETUYECKUE ITYTH.

Knerounas unxenepus. MeTopl KylIbTyphl KIETOK U TKaHEH pacTeHHH M KMBOTHBIX. KproOaHKH.
Comarnyeckas ruOpuau3alms U comaTudeckuii sMOpuoreHes. Mcnonb3oBaHre rarionioB B CEIEKLUU
pacrenuil.  [lomyyenue  monoknOHaNbHLIX — anmumen.  Mcnonvsosanue — MOHOKIOHANbHBIX U
NOAUKIOHANbHBIX aHmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOIOTBOPEHHE.

PexoHCTpyKIUS SHIEKIETOK U KIOHMPOBAHUE KUBOTHBIX. METOJ| TpaHCIUIAHTALUU AJep KIETOK.
Texnonoeuu 0300pos6eHus, KYTbMUBUPOBAHUSA u MUKPOKIOHAbHO20 DPA3MHONCEHUS

CeNbCKOXO3AUCHEEHHBIX KYIbmYP.



XpoMocoMHass WM TeHHas UWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U KOHCTPYUPOBaHUE
pexomOunanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTMKCHUS W TMEPCICKTUBBI
XPOMOCOMHOM U T€HHON MHKEHEPUU. DKOJIOTMUECKHUE U AITUUECKUE IPOOIEMbl FTEHHON MH)KEHEPHUH.

Menunuackue Ouotexnonoruu. IloctreHomuas 1umdposas wmeaunuua. [ILP-muarHoctuka.
MeTaboI0MHBIN aHANHU3, TEHOLUEHTPUUYECKUN aHAIM3 MPOTEOMa YEJIOBEKAa Ul OLEHKH COCTOSIHUS €ro
310poBbs. Mcrnonp30BaHUE CTBOJIOBBIX KIETOK. TapretHass Tepanust paka. 3D-Omounmxenepus ans
pa3paboTku (hyHAAMEHTATBFHBIX OCHOB MEAMIMHCKHX TEXHOJIOTWH, CO3/aHMs KOMIUIEKCHBIX TKaHEH
COYETaHHWEM TEXHOJOTUH TpEXMEpHOro OwonpuHTHHra u ckaddonguara s pemieHus 3agad
MEPCOHATU3UPOBAHHON MEIUIIUHBI.

Co31aHne BEKTOPHBIX BAKIMH C IETIbI0 0OecrieueHus KOMOMHUPOBAHHOM 3alIUTHI OT BO30OyIuTEeH
OPBU, ycTtaHOBJIE€HHE MOJEKYISIPHBIX MexaHW3MoB (yHkunoHupoBanus PHKconepxamux BHpYCOB,
BBI3BIBAIOLINX 0CO0O0 OMacHbIe 3a00J1€BaHMsI YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmumpel u cxemsl: «lcronb3oBaHME MHKPOOPTaHMU3MOB B IPOMBIIUIEHHOM HPOU3BOJCTBEY,
«Knerounast nHxxeHepus», «I eHHast HUHKEHEPUSI.

JladopaTopHas pa6ora «/3ydueHne 00bEeKTOB OMOTEXHOIOTHIY.

IIpakTHyeckas padora «[loaydyeHne MOJTOYHOKUCIBIX IPOYKTOBY.

Jkcekypeust «buoTexXHONOrUST — BaKHEWIIas NPOU3BOJUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIMOHHBIX NMPEACTABJIEHU B 0MOJI0THHU
OpomononHass teopuss Y. [lapeunHa. I[Ipeamochliku BO3HUKHOBEHUS AapBUHHM3MA. JKW3HBb U
Hay4Has nedarenbHocTh Y. J[apBuHa.

JBukymue cuibl 3BotonuM BUaoB mo Y. JlapBuHy (BbICOKash MHTEHCHBHOCTbH Pa3MHOKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas: HW3MEHYUBOCTb, Oopb0a 3a CyYIIECTBOBaHHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD).

Odopmienue cunteTndeckol Tteopun HBomoruu (CTD). HedtpanpHas Teopus SBOJIIOIMH.
CoBpemeHHasi HBOJIIOLIMOHHAS OHOJOrUs. 3HAYEHHE OHBOJIIOLMOHHOW Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y. JlapBun, C.
C. YerBepukos, 1. U. IlImansraysen, Ix. Xonnein, . K. benses.

Tabmuie! u cxeMbl: «CucreMa xuBoit mpuposl (o K. Jluauero)y», «JlecTHUIa KUBBIX CYIIECTB (IO
Jlamapky)», «Mexanusm (HopMHpOBaHHS MPHUCIIOCOONICHUN Y pacTeHU U KUBOTHBIX (o Jlamapky)y,
«Kapra-cxema mapmpyra nyremectBus Y. [apsuna», «Haxoaku Y. [lapBuna», «Dopmbl 60pbsObI 3a
cymiectBoBanue», «llopoasl romyOeit», «MHorooOpasue KyabTypHBIX (opMm KamycTel», «Iloposs
JOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUIOB (10 Y. [JapBuny)», «Cxema COOTHOIIEHHS
JBUKYILIAX CUJ 3BOJIIOLMNY, «OCHOBHBIE MMOJOKEHNS CHHTETUYECKOW TEOPUH SBOTIOLUN.

Tema 2. Muxkpodsoaonusi 4 €€ pe3yJbTaThl

[lonmynauust Kkak »3JeMeHTapHas enuHuna H3Boaonuu. COBpPEeMEHHBIE METOJbl  OLIEHKH
TeHETHUUYECKOTO pPa3HOOOpasus W CTPYKTypbl momynsiuil. M3MeHeHue reHopoHIa TOMYISIUU Kak
AIIEMEHTaPHOE HBOJIIOIIMOHHOE SIBJICHHE. 3aKOH TeHeTUUecKOTo paBHOBecus JIxk. Xapau, B. Baitnbepra.



DnemMeHTapHbIe PAKTOPHI (IBUXKYIINE CHIIBI) 3BOTIOIUU. MyTarmoHHbIN nponecc. KomOnHaTUBHAS
M3MEHYMBOCTh. Jlpeiip reHOB — ciyyaifHble HEHaNpaBJICHHbIE M3MEHEHHs YacTOT ajuleleld B
nonymsiusax. DPQPexT ocHoBarens. Ipgexm OymuLiounozo eopaviuka. CHudCeHUe 2eHemuiecKo2o
pasHoobpasus: npuyunsl u creocmeus. Ilposenenue sghghexma Opetiha 2enoe 8 OONLWUX U MATIX
nonyaayusax. Murpauuu. M3onsamus nonynsauuid: reorpagudeckas (IpocTpaHCTBEHHAsA), OMOIOTHYecKas
(penpotyKTUBHas).

EcrectBennsiii otbop — Hampamisromuii (akrop sBosrormy. DopMbeI €CTECTBEHHOTO OTOOpA:
JBUKYIIMM, cTaOUIU3UpYIOUIUi, pa3peiBatolinid (au3pyntuBHbIi). [lonoBoit oT6op. Bo3HukHOBEHHE U
ABOJIIOLIMS COL[UAJIBHOTO MTOBECHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh ~ OpPraHU3MOB  KaKk  pe3ylbTaT  MHUKPOABOJIONMH.  BO3HHMKHOBEHHE
npucnocodaeHuii 'y opranuzmoB. Apomop¢o3bl u uavoaaanrtauuu. [Ilpumepbsl npucnocobiaeHuit y
OpraHU3MOB: Moposoruueckue, ¢buznonoruyeckue, OMOXMMHYECKHE, MOBE/IEHYECKHE.
OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u crpykrypa. Bunoo6pa3oBanue kak pe3ynbTaT MUKPO3BOIIONMU. M3omanus —
KIoueBo  aktop BupooOpazoBaHus. IlyTm u cnocoObl BHA00OpA30BaHUS: ANJIOMATPUIECKOE
(reorpadguyeckoe),  CHMIIATPUYECKOE  (DKOJOTHYECKOE),  «MTHOBEHHOE»  (MOJHUIUIOUIN3AIINS,
rudpuansanys). JJITenbHOCTh 3BOIIOLUOHHBIX IPOLIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBomonoHHON OMOJIOTHH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHsI OMOpa3HOOOpa3wsl.
MuKpo3BOIIONHS U KOIBOJIOLUS MAapa3sUTOB U UX X035€B. MexaHu3Mbl (GOpMHUPOBaHUS YCTOMYMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdeMoHcTpanuu

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

Tabmuis! u cxembl: «MyTallMOHHAs U3MEHUUBOCTBY, «[lonmynsunoHHas CTPYKTypa BUIa»,

«Cxema mposiBIeHHS 3aKOHa Xapau—BaitnOepray, «/[BIKyIIye CHIbl SBOTIOIUN,
«OKOJOTUYECKasT UW3OJAIMA TOMYJSIuid  ceBaHCKkoW  ¢openn», «['eorpaduueckas U30IAIUA
JUCTBEHHUIBl CHUOUPCKON W JIMCTBEHHUIBI Jaypckoi», «llomynsluOHHBIE BOJIHBI YHCIEHHOCTH
XUIIHUKOB U KepTB», «Cxema JAelcTBUS ecTEeCTBEHHOro oToopa», «Dopmbl 0OoprObI 32
cyuiectBoBaHue», «MHaycTpuanbHblii MenaHusm», «KuBbie uckomnaembiey, «[lokpoBuUTeIbCTBEHHAS
OKpacka >KUBOTHBIX», «[Ipemympexxnaromnias okpacka >KUBOTHBIX», «DU3HOJOTHYECKHE aJanTaiiuy,
«[Ipucnoco6yieHHOCTh OPraHu3MOB U €€ OTHOCUTENbHOCTH», «Kputepun Buaa», «Buupl-aBolHUKNY,
«CtpykTypa Buaa B mpupoze», «Crnocodbl BuIooOpazoBanusy», «l'eorpaduyeckoe BupooOpa3zoBaHUe
TpEX BHJIOB JAHIBIIIEH», «DKOJOTHYECKOe BHA000pa3oBaHHE BUAOB CUHUIY, «[lomumionab
pactenuii», «KamycTHopeaeuHbli THOPUID.

Ob6opynoBanue: repbapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uyuena NTHIl ¥ 3Bepell ¢ mpruMepamMu
Pa3IMYHBIX MPUCIOCOONICHUH, Yydena NTHUIl U 3BEpei pa3HbIX BUIOB, repbapuul pacTeHUN ONM3KUX
BHJIOB, 00pa30BaBIIUXCS PA3IMUHBIMH CIIOCOOAMMU.

JlabopaTopHasi pa6ora «BblsiBIeHHE U3MEHYUBOCTH Y 0COO€H OJTHOTO BUAAY.

JlaGopaTopnas padora «IIpucnocobaeHns OpraHu3MoB U UX OTHOCHUTEJIbHAS 11€7€CO00Pa3HOCTbY.

JlaGopatopnas padora «CpaBHeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpossosionusi M €€ pe3yJbTaThl

Metonpl wu3ydyeHHs MakpolBoaouuu. [laneoHronornueckne METOAbl H3YYEHHUS HBOJIIOLMH.
Ilepexoanbie GopMbl U GUITIOTEHETUYECKHE PSIJIbI OPraHU3MOB.

buoreorpaduueckne meronpl uzydeHus sBosronuu. CpaBHeHue (iopbl U (ayHbl MaTepUKOB U
octpoBoB. bruoreorpaduyeckue odnactu 3emiu. Buasl-sHIeMUKN U PETUKTHI.



OMOpHOJIOTHYECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOAbl  W3YYCHHS  HBOJIOIHH.
I'eHeTdeckne MEXaHU3Mbl HBOJIIOLMHM OHTOI€HE3a U IIOSBJICHUSA HBOJIIOIUMOHHBIX HOBILIECTB.
I'omonoruuHple ¥ aHANOTW4YHBIE  Opra"bl.  PynuMeHTapHble  OpraHbl W aTaBU3MBIL.
MonexynsipHOTeHeTHYEeCKHE, OMOXUMHUYECKUE M MATEMAaTHUYECKUE METO/IbI U3YUSHHS SBOJIIOLIUH.

I'omonoruunsie reHsl. COBpeMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUYECKUX JICPEBBEB.

XpOMOCOMHBIE MYTALIMK U 3BOJIIOLIMS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuiia) 3BOJOUMH. [lpunyun cmenvl @ynkyuti. HeoObpaTumMocTh
9BOJIIONMH. AfanTUBHAs paauanus. HepaBHOMEpPHOCTh TEMIIOB BOJIIOLIMU.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkerns.

Tabmuuer 1 cxembl: «DUIOTEHETUIECKUN PST] JIOIIAIN», «APXEONTEPUKCY, «3BEpO3yObIe SIIEPh»,
«Creronedainb», «PuHHOPUTH», «CeMeHHble ManopoTHUKWY», «buoreorpaduyeckue 30HBI 3eMin»,
«/pelip koHTHHEHTOBY, «PenmukTel», «HavanbHble cTaguu 3MOpPHOHAIBHOIO Pa3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHbIE 1 aHAJIOTUYHBIE OpraHb», «PyIUMEHTBD, «ATaBU3MBI», «XPOMOCOMHBIE
HaOoOphl yeroBeKa M IIMMMaH3e», «[J1aBHble HampaBiIeHHs 3BOJOLUNY», «OOIIKe 3aKOHOMEPHOCTH
SBOJIIOLIANY.

O6opynoBaHue: KOJUIEKIIMH, TrepOaphu, MYSDKM HMCKOMAEMBIX OCTAaTKOB OPraHU3MOB, MYJISKHU
TOMOJIOTHMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3eMiie

Haydunple rumoTes3pl MPOUCXOXKACHHS XU3HM Ha 3emuie. AOuoreHe3 W maHcnepmus. JloHaydHbie
MIPE/ICTaBICHUS] O 3apOKICHUM KU3HU (KpealrMoHW3M). [umore3a MOCTOSHHOTO CamMO3apoKJIeHUs
XKU3HU U €€ onposepxkenne onsiTamu @. Peny, JI. Ciamnannanmy, JI. [Tacrepa.

[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHOBHBIE JTambl HEOpPraHWYECKOW HBomronuu. IlmaHerapHas (T€0JOTHYECKAasi) HSBOJIOIHSL.
XUMHUYECcKasi 3BOJIIOIMS. AOMOTCHHBI CHHTE3 OPraHMYECKHX BEIIeCTB M3 Heopranudeckux. OmbiT C.
Mumnepa u I'. lOpu. OO6pazoBanme mnoaumepoB u3 MoHOMepoB. KoamepBatHas rumorteza A. U.
Omnapuna, runore3a mnepBuyHoro OynaboHa J[x. XosmeiliHa, reHetrwdeckas rumore3a . Mémnepa.
Pu6o3umer (T. Uek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHE
MIPOTOKJIETKH.

Uctopus 3emnu u meTonsl €€ n3ydeHus. Mckomaemple opranndeckiue ocTaTKu. ['eoxpoHonorus u
e€ merobpl. OTHOCUTENbHAS U a0COJIIOTHAS FEOXPOHOJIOTHSI.

['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTOXH.

HavanpHbie 3Tamnbl oprannueckoit sBotonnu. [osiBiaeHre U 3BOJIONHUS MEPBHIX KIETOK. DBOIONUS
MeTtabonu3ma. Bo3HukHOBeHHE MepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHbBIE OMOIIEHKN KaK aHajIor
nepBbIX Ha 3emiie coobmectB. CTpoMaTonuThl. [IpoKapuOTHI 1 SyKapUOTHI.

[Ipoucxoxxaenne dykapuoT (cUMOMOTEHE3). DBOJIOLMOHHOE  MPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOUYHBIX OPTaHU3MOB. BO3HMKHOBEHUE OCHOBHBIX TPYII MHOTOKIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE ATambl 3BOJIONUU BBICIIUX pacTeHuid. OcHOBHbIE apomMopo3bl pacTeHHil. Bbixon
pacteHuil Ha cymy. llosiBIeHrne copoBBIX pacTeHUN M 3aBOe€BaHUE MMHU CylIM. CeMEeHHbIE pPACTEHHS.
[IpoucxoxaeHue 1BETKOBBIX PACTEHUM.

OcHOBHBIE 3Talbl ABOJIOLUUU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl KUBOTHBIX. BeHpackas
¢dayna. KemOpuiickuit B3pbIB — MOSBIIEHHE COBPEMEHHBIX THMOB. [IepBbie XOpa0BbIe KUBOTHBIC. JKU3HD
B BOJE. OBOMIOIMUS TMO3BOHOUHBIX. [Ipomcxoxnenue ampubuit u penrtunuit. IlpomcxoxxneHue



MJeKonUTalmux W nrtul. [lpuHnun ximoueBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KMBOTHBIMHU CYIIIH.

PazButne xu3HuM Ha 3emiie MO 3paM W TEpUOoJaM: apXxeu, MPOTEpO30M, Maneo30i, Me3030,
KaifHO30M. OOmas xapakTepHCTHKAa KIMMaTa W Te0JIOTUYECKuX mpolieccoB. [losiBieHne W pacuBer
XapaKTEePHBIX OPTaHU3MOB. YTIIe00pa30BaHUE: €ro YCIOBUS M BIMSHUE HAa TA30BBIM COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPAHUSI — YKOJIOTHYECKUE KPU3UCHI Tpouioro. [IpudnHbl U CIEICTBUS MacCOBBIX
BbIMUpaHuid. COBpPEMEHHBIM 3KOJIOTMYECKUIl Kpu3uc, ero ocobeHHoctH. Ilpobrema coxpaHeHus
O6nopazHooOpasus Ha 3emiie.

CoBpeMeHHas cHcTeMa OpraHu4eckoro Mupa. [IpuHIune! knaccupukanuu opranu3MoB. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Moptpetsr: @. Penu, JI. Cnanmnanuanu, JI. [actep, M. 1. Meunukos, A. U. Onapun, J>x. XosaeiH,
I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombiTa @. Pemm», «Cxema ombita JI. Ilactepa mo wusydeHuro
camo3apoxjaeHus kusHum», «Cxema ompita C. Mwummepa, I'. IOpu», «Otanbsl Heopranuyeckoi
sBosoMKNY, «['eoxpoHosornyeckas mkanay, «HadampHble 3Tanbl OpraHuyeckoi 3Boronun», «CxeMa
o0Opa3oBaHHUs 2yKapuoT NyTéM cumOuoreHnesza», «Cucrema >KUBOW Hpuponbl», «CTpoeHHE BUpYCay,
«Apomopdo3sl  pacteHuit», «PuHHOGUTH), «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbBIC
BoJopocany, «Mxu», «[lanopotHuku», «['ooceMeHHble pacTeHus», «Opraibl IIBETKOBBIX paCTEHHI,
«CxeMa  pa3BUTHUSI  JKMBOTHOIO  MHpay,  «Apomopdo3bl  KHBOTHBIX»,  «lIpocTeitmuer,
«Kumeunononoctueie», «llmockue uepBu», «UneHuctoHorume», «PwiOb», «3E€MHOBOIHBICY,
«IIpecmbikaromuecs», «lItuup», «Mnekonutarommuey, «Pa3BuThe KU3HHU B apXEHCKOU 3pey,
«Pa3BuTHE KU3HU B IPOTEPO30MCKON dpe», «PazBuTue )KU3HU B MaNCO30MCKOM 3pe», «PazBuTne KU3HU
B M€3030HMCKO 3pey», «Pa3BuTue )KU3HU B KAWHO30MCKOM 3pe», «COBpeMEeHHasi CUCTEMA OPraHuYeCcKoro
MUDPay.

O6opynoBanue: repOapuu pacTeHUH pa3TUYHBIX OTAENOB, KOJUJIEKIUHU HACEKOMBIX, BIJIayKHbIE
mpernapaThl JKUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM WIJIOKOXKHX, CKEJIEThl IO3BOHOYHBIX
KUBOTHBIX, 4ydesla NTHUI[ U 3BepeH, KOJJICKIUU OKAMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMBbIX, MYJISKHU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JgadoparopHas padora «MoaenupoBanue onbiToB Mumiepa—tOpu o u3ydeHuto
abMOTreHHOT0 CUHTE3a OPraHNYeCKUX COeTMHEHU B IEPBUYHON aTMOchepe».

JlabopaTopHas padora «/3ydyeHue U OnrMcaHne NCKOMIAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.
IIpakTnyeckas padora «/3ydueHne ocCOOCHHOCTE CTPOCHUS PACTEHUN Pa3HBIX OTICIOBY.
IIpakTnyeckas padora «3ydenne ocOOEHHOCTE CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznensl u 3amaun AHTPOIIOJIOTHH. MeTo b1 AHTPOIIOJIOTH.
CraHoBiIcHHE HpCI[CTaBJ'ICHI/Iﬁ O IIPOUCXOKACHHUU  YCIOBCKA. Penurnosusie BO33pCHHUA.
COBpeMeHHLIe HAaYYHBIC TCOPUH.

CxoncTBO YenoBeKa € KUBOTHBIMH. CHCTEMAaTH4ECKOE IOJIOKEHHE 4YenoBeka. CBHUIETENbCTBA
CXOJICTBA Y€JIOBEKA C KUBOTHBIMU: CPABHUTEIHLHO-MOP(OIOrHUECKUe, SMOPHOTIOTrHIecKue, PU3N0I0ro-
Oonoxumuyeckue, nopejneHueckue. OTIUUMS 4YeNoBeKa OT KMBOTHBIX. IIpAMOXOXKIEeHHE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOU CUTHAJIHOM CUCTEMBI.

JBwxkyme cuibl ((pakTopbl) aHTpororeHesa: Ouosioruueckue, couuaibHble. COOTHOLICHHE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.



OcHOBHBIE CTQUU aHTpoToTreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (TPOKOHCYIIBI) U PaHHUE
MOHTU/IbI — OOIIKE MPEIKU YeTOBEKOOOPa3HBIX 00€3bsH U JTI0ACH. ABCTPAIOTIUTEKN — IBYHOTHE MIPEAKH
mojed. Yenosek ymenslid, IEpBbIE U3TOTOBIEHU OpyIul Tpyaa. YenoBek NpsIMOXOASIIMN U MEPBBI
BBIXOJ1 JIofel 3a mpexaensl Adpuxu. YenoBek reiaensOeprckuii — oOuid nperok HeaHIepTalbCKOTO
YeJI0BEKa U YelloBeKa pa3zyMHoro. YUesnoBek HeaHAEPTAIbCKUM Kak BHJ JIIOJEH XOJIOJHOIO KJIMMAaTa.
YenoBek pa3yMHbIN COBPEMEHHOTO THUIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpeieIaMu
Adpuku. [TaneoreHeTrnka u majaeoreHOMHKA.

DOBOMIONMS  COBPEMEHHOTO 4eJlOBEKa. ECTEeCTBEHHBIM OTOOp B  TMOMYISIIUSAX — YEIOBEKa.
MyrannoHHbIH Tporiecc u mosmuMop¢usM. [lomynsiuoHHBIE BOJHBL, Ipel( TeHOB, MUTpalus |
«3¢hdeKT OCHOBATENS» B MOMYISLUAX COBPEMEHHOTO YEIOBEKA.

Uenoseueckue packl. [lonsatue o pace. bonbiue pacel: eBporieouHasi (€Bpa3uiickas), aBCTpayio-
HerpouHas (9KBaTopHUajbHas), MOHIOJIOUIHAs (a3uaTCKo-aMepuKaHCcKas). Bpemsa u myTu pacceneHus
yenoBeka mo IutaHere. EnauHCTBO denoBeueckux pac. HaydHas HecOCTOATENbHOCTh pacusMa.
[Tpucrnoco6meHHOCTh YeloBEeKa K pa3HbIM YCIOBUSIM OKPYKaloIe cpenbl. BnusHaue reorpaduueckoit
cpenbl u Aperida reHoB Ha MOPQOJIOTHUIO U GUZHOIIOTHIO YETIOBEKA.

MexucuuIuIMHapHble MeTOJIbl B (pu3MUecKoil (OMOJIOrMuecKoi) aHTPOIOJIOTUH. DBOJIIOLIMOHHAS
AHTPONOJIOTUS M TMAaJEOaHTPOIOJIOTHS YEJOBEUECKUX Momyssiiuil. buocormanbHble uccienoBaHUs
npUpoabl 4enoBeka. lccrmegoBaHue KO3BOJIIOLMK OHOJOTUYECKOTO M COIMAIBHOTO B YeEJIOBEKE.
JdeMoHcTpauuu

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

Tabmuibl 1 cxeMbl: «MeToapl aHTpOTIOTOTHIY, «[ 0JIOBHOM MO3T YenoBeka», «HemoBekooOpa3HbIe
00e3bsiHbI», «CKeNeT 4eloBeKa U CKelleT HIUMIMaH3e», «PyIuMeHTsl U aTaBU3MbI», «JIBUXKYIIHE CHUJIIBI
AHTPOIIOTEHE3a», «DBOJIOIMOHHOE JIPEBO YEIIOBEKa», «ABCTPAIIONUTEK», «YeNIoBeK yMenblib»,
«YenoBek npsaMoxoasauminy, «/enncoBckuii yenopexk» «Heannepranbub», «KpoManboHIB, «lIpeaku
YEJIOBEKay», «ITaIlbl HBOJIFOLIMN YEJIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MyJISKA OKaMEHEJIOCTEH, MPeAMETOB MaTepralbHON KyJIbTYphl PEIKOB YeJIOBEKa,
penpoaykuuu (pororpadun) kKapTHH ¢ MEPOJIOTHIECKUMH M OMOJICHCKUMHE CIO’KETaMH TPOUCXOKICHUS
yenoBeka, Gororpaduu HaXOJOK HMCKOIMAEMbIX OCTATKOB YeNIOBEKa, CKENeT 4YeJIoBeKa, MOJeNlb deperna
YeJI0BEKa M Yeperna IIUMIIaH3€, MOJENIb KUCTH YEIOBEKAa M KHCTH IIMMIAaH3€, MOJEIN TOpca MPEIKOB
YEJI0BEKa.

JladopaTopHasi padora «l3ydeHrne OCOOEHHOCTEH CTPOCHHS CKeJieTa YeJIOBEKa, CBS3aHHBIX C
MPSAMOXOKICHUEM.

HpaKTH‘leCKaH paﬁoTa <<I/I3yquI/Ie SKOJIOTUYECKHUX aJaITaiyiii YeI0BeKay.

Tema 6. JxoJyiorMsi — HayKka 0 B3aHMOOTHOLICHUSIX OPraHM3MOB M HA/JAOPraHU3MEHHBIX
CHCTEM C OKpYkawueil cpexoi

3apoxJeHue U pazBuTue dkosnoruu B Tpynax A. I'ymGonbeara, K. @. Pynse, H. A. CeBepuosa, D.
I'exkensa, A. Tencnu, B. H. CykauéBa. Paznensl um 3agaun skojoruu. CBsi3b 3KOJOTHUU C JIPYrUMU
HayKaMH.

Metonet skonoruu. IloneBble HaOMOAEHHS. OKCHEPUMEHTHI B OKOJOTHH: TMPUPOIHBIE U
naboparopable. MojenupoBaHue B OKOJOTHMA. MOHHUTOPUHT OKPYXAIOMIeH Cpeabl: JIOKaIbHBIMH,
PErMOHANBHBIN U II00aIbHBIN.

3HaueHHE HKOJOTMYECKUX 3HAHUM U1 4YelOBEeKA. JKOJOTMYECKOE€ MHUPOBO33PEHHE KaK OCHOBA
CBsI3€M YenoBeuecTBa C MNPUPOAON. POPMUPOBAHHME DKOJIOTUYECKOW KYyJIbTYPhl U 3KOJOTMYECKOU
rpaMOTHOCTHU HacelleHus. JleMoHcTpanuu

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



Tabmumer u cxembl: «Pasmensl skomorum», «MeTonsl dKosorum», «CxeMa MOHUTOPUHTA
OKPYKaroLIEHl Cpesibl».

JladopaTopHas padora «/3ydueHrne METOI0B IKOJIOTHYECKUX HCCIICIOBAHUI.

Tema 7. OpranusmMsl H cpefa 0OMTaHUSA

Okonoruveckne (aKkTOpbl UM 3aKOHOMEPHOCTH WX JeWcTBHs. Kinaccudukaius SKOIOTHUYECKUX
¢daxTopoB: abmoTHUeckue, OWOTHYECKHE, aHTpomoreHHsle. OOImMe 3aKOHOMEPHOCTH JEHCTBUSA
skosorndeckux (akropos. IlpaBmio mmuaumyma (K. Ilmnpenrenms, 0. JIubux). TosepaHTHOCTB.
OBpHOMOHTHBIEC M CTCHOOMOHTHBIE OPTaHNU3MBI.

AbuoTtnueckue (akropel. CBeT Kak 3KOJOTHYECKUN QakTop. JlelcTBHE pa3HBIX YyYaCTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE IPYIIIbl PACTEHUH U )KUBOTHBIX IO OTHOLIEHUIO K
ceery. CurnanbHast pojb cBeta. DoToneproIn3Mm.

Temnepatypa kak »dkosiornueckud (akrop. [lefictBue TemmepaTypbl Ha  OpraHU3MBI.
[TolikunorepMHbIE 1 TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skosiornyeckuil ¢akrop. [IpucnocoOnenust pacTeHuil K MOJJEPKaHUIO BOJHOTO
Oamanca. Kiaccudukanus pacTeHHid MO OTHOMICHMIO K Boje. [IpucmocoOneHus KUBOTHBIX K
M3MEHEHHUIO BOJIHOTO PEXUMa.

Cpenpl 0o0MTaHMS OpPraHM3MOB: BOJHAs, HAa3e€MHO-BO3JYyILHAas, TOYBEHHas, TIJIyOMHHas
MOANOYBEHHAs, BHyTpuOopraHuzMeHHas. Dusnko-xuMuyeckue OCOOEHHOCTH cpel  OOUTaHus
opranu3moB. [IpucnocobaeHnst OpraHu3MoB K KHU3HU B Pa3HbIX Cpeliax.

Bbuonornueckue PUTMBI. Breniane un BHYTPCHHUC PUTMBEL CYTO‘—IHI)IC U TOAWYHBIC PUTMBI.
HpHCHOCOﬁHCHHOCTB OpTraHU3MOB K CE30HHBIM U3MCHCHUSAM YCJ'IOBI/II\/’I JKN3HU.

Kusznennsie dopmbl oprann3moB. [lonstre o xuzHeHHoU Gopme. XKuzHeHHbIe POPMBI pacTEHUI:
JiepeBbsl, KyCTapHUKH, KyCTapHHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (HOPMBI
YKUBOTHBIX: THAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue ¢akropsl. Bumbl OHOTHYECKHMX B3aMMOJCUCTBUI: KOHKYPEHIIUS, XWUIIHUYECTBO,
cuM6buo3 u ero Gopmel. Ilapazutusm, koomepamusi, MyTyaau3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3aumoneicTBus (Tommueckue, Qopuueckue, HadpudecKue).
3HaueHue OMOTHMYECKMX B3aUMOJEHCTBUN Ui CYILECTBOBAaHUS OpPraHU3MOB B cpelne OOWUTaHUS.
[IpuHIMT KOHKYPEHTHOTO UCKITIOYECHHUS.

JdemoHcTpauuu

Tabmuipl 1 cxembl: «JKojorudeckue GakTopbl», «CBETOBOUM CHEKTP», «IKOJOTHUYECKUE TPYIIIIbI
KUBOTHBIX MO0 OTHOUICHUIO K CBETY», «TemIoKpOBHbIE KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIEY,
«DU3HONOTHYECKHE aJalTallui JKUBOTHBIX», «Cpenpl oOuUTaHus OpraHu3MoBy», «buomoruueckue
putMbly, <«JKuszHeHHele Qopmbl pacTteHuii», <« KuzHeHHbIe (QOPMBI KHUBOTHBIX», «IKOCHCTEMA
IIMPOKOJIUCTBEHHOTO Jieca», «JKOocHcTeMa XBOiHoro isecay, «llemn mnutaHusy, «XUIIHUYECTBO,
«[Tapazutuzm», «Konkypenuus», «Cumo6mos», «KommeHcanuzm.

Ob6opynoBanue: repdapul pacTeHUl M >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIMSHHUIO Pa3IAYHBIX
AKOJIOTHYECKUX (DaKTOpPOB, TepOApUU CBETOIIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHUH,
CBETOJIFOOMBEIE, TEHETIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTeHUS, repOapuu M KOJIJIEKIUH
TETUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBHIX pACTEHUH, dUydelda MNTUIl U 3Beped, repdapuu
pacTeHuii, OTHOCAIIUXCA K rurpodputam, kcepoputam, mMe3opuTaMm, KOMHATHBIE PACTEHUS JAHHBIX
TPYIII, KOJIJIEKIMU XUBOTHBIX, OOMTAIOIIUX B Pa3HBIX cpelax, repOapuu U KOJUICKIMH PAacTeHUi u
KUBOTHBIX, OONAJAIOIIUX YepTaMHU MPHUCIOCOOICHHOCTH K CE30HHBIM H3MEHEHHSM YCIOBUM KHU3HH,
repOapyu M KOJUIEKIIMH PACTEHUH W )KHUBOTHBIX Pa3UYHBIX KU3HEHHBIX (DOPM, KOIEKIIUU KMBOTHBIX,
YYaCTBYIOIIHUX B PA3TMYHBIX OMOTHYECKIX B3aMMOACHCTBUSIX.



JlaGopaTopHasi pa6oTa «BrlsiBIeHHE MPUCTIOCOOICHUI OPraHU3MOB K BIIUSIHUIO CBETa.
JlaGopaTopHasi pa6oTa «BrIsBlIeHHE MPUCTIOCOOTICHUI OPraHU3MOB K BIIUSHUIO TEMIIEPATYPBI».
JlaGopaTopHasi pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTECHUI U3 PA3HBIX MECT OOUTAHU.
Tema 8. Iko0/10rUs1 BUAOB ¥ NOMYJISAIHI

DKOJIOTUYECKHE XapaKTEepUCTUKHU Tomyisanuu. [lomynsiust kak Owuosiormueckas cucreMa. Poib
HEOTHOPOJHOCTH Cpebl, (PU3uUecKux OapbepoB U ocoOeHHOCTeW OMOJIOTUH BUAOB B (POPMHUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYphl momyisiiuii. OCHOBHBIC IIOKa3aTeNHM TMOMYJSALHUHA: YHUCIECHHOCTD,
IJIOTHOCTh, BO3pacTHasi U TIOJIOBAsk CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MHUTpaIHs.

DKoJiorHuecKas CTpykTypa nomnyasnud. OleHKa YUCIEHHOCTH MOMyJIAud. JJuHaMHUKa TOMyJISIHI
u e¢ perymauus. buorhueckuii moTeHIMAN TOMYISAIUMUA. MOJEIMPOBAHUE JUHAMHUKHU TIOMYJISIINH.
Kpussie pocta uncnenHoctu nomynasinud. KpuBbie BBIKUBaHUS. Perymsiust 4ucIeHHOCTH TOMYJISITAN:
poJib (haKTOPOB, 3aBUCAIINX U HE 3aBUCSINHNX OT IUIOTHOCTU. DKOJOTUYECKUE CTpaTterun BUAOB (I- u K-
CTpaTerum).

[Tonsarue 06 skoyorMUeckoi Huie Buaa. Mecrooburanre. MHOroMepHasi MOJIENb SKOJIOTHUECKOM
Hui J[x. M. XatunHacona. PazMepsl skonorndeckoi Humu. [loTeHImansHas u peaqn30BaHHas HULIY.

Bun xak cucrema nomynsamnuii. Apeanibl BUAOB. BUbI M X KU3HEHHBIE CTPATETHH. JKOJOTUUECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MHTpAIlui KUBOTHBIX. DBHOJOTHYECKHWE WHBA3WU YYKEPOIHBIX
BH/JIOB.

JdeMoHcTpanuu

[Toptpert: dx. M. XaTyuHCOH.

Tabmuipl U cxembl: «OKOJIOTMYECKHE XapaKTepUCTUKU momymsuun», «lIpocTpancTBeHHas
CTPYKTypa Momyisinun», «Bo3pacTHele nupamuasl nonyasiuun», «CKOPOCTh 3aCElIeHUs] OBEPXHOCTH
3eMJi pa3IMYHBIMU OpraHu3MamMmny, «Mogenb skojgorudeckor Humu Jx. U.

XaTuynHCOHAY.

Ob6opynoBanue: repOapuu pacTeHUM, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas padora «IIpucrnoco06iieHnsi ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. IkoJ10rus c0001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3MoB. buoiienos u ero crpykrypa. CBsizu Mexay OpraHu3MaMu B OMOLIEHO3E.

Dkocuctema kKak oTkpbiTasg cucrema (A. Jk. Tencnm). OyHKIMOHANBHBIE OJOKW OPraHU3MOB B
9KOCHCTEME: MPOIYLUEHThI, KOHCYMEHTHI, peayueHTsl. Tpoduyeckue ypoBHU. Tpoduueckue nenu u
cetn. Abnotuyeckue 010ku skocucTeM. [1ouBbI U Wbl B 3KOCcHcTeMax. KpyroBopoT BemIecTB M MOTOK
SHEPTrUH B SKOCUCTEME.

OcCHOBHBIE MOKA3aTENN PKOCUCTEMBI. buomacca U npoAyKuus. DKOJIOTMYECKUE MUPAMUJIbI YHUCEIL,
OMOMAacCChI U PHEPTHH.

Junamurka sxocucmem. Kamacmpoguueckue nepecmpotiku. @Daykmyayuu. HampaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CcyKileccud. [lepBUUHbIE U BTOPHUHBIE CYKIIECCUU W MX MPUYHHBI.
AHTpOTIOTEeHHBIE BO3JEHCTBHUS Ha cykieccuu. KnnmakcHoe coobmiectBo. bropasHoobpasue u moiaHoTa
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

IIpupoaHbIe SKOCUCTEMBI. JDKOCUCTEMbL 03€P U PeK. DKOCUCTEMbL MOPEli U OKEaHO8. IKOCUCTeMbl
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTPOTIOT€HHBIE SKOCUCTEMBI. ATpOsKOcHCcTEMA. ATpoleH03. Paznnumns Mexay aHTPONOT€HHBIMU
Y MPUPOIHBIMU SKOCUCTEMAMHU.



VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oposackas ¢iopa u payHa.

CunHaHTpOnUM3anus ropoAcKoil ¢ayHsl. buosornueckoe 1 X035iCTBEHHOE 3HAYCHUE arpOIKOCHCTEM
1 ypOO3KOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aMMOJCWCTBUI OpraHM3MOB B 3KocucTeMax. Ponb
KACKAOH020 3¢hexma u 6udo8-30uduxamopos (Kuouevlx 8udos) 6 (YYHKYUOHUPOBAHUU IKOCUCTIEM.
[IepeHoc »HEpruM W BEWIECTB MEKIY CMEXKHBIMH 3KOCHCTEMaMU. Y CTOWYHMBOCTh OPraHU3MOB,
MOMYJISILIUI U SKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBUH.

Mexanuzmbl 8030eicmsus 3a2pa3HeHull pasHblX Munoé Ha cyOop2aHUu3MeHHOM, OpP2aHU3MEHHOM,
NONYNAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbl IKOJIO02UHECKO20 HOPMUPOSAHUS AHMPONOSEHHO20
6030eticmaus. MeTo0J10Tusl MOHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX IKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. Ix. Tencmu.

Tabmuubpr u cxembl: «CTpykTypa OHOILIEHO3a», «IKOCHUCTEMa IITUPOKOJIUCTBEHHOTO JIECay,
«JKocHucTeEMa XBOMHOIO Jiecay, « DyHKIIMOHAIbHBIE IPYIIBI OPraHu3MOB B IKOocHcTeMe», «KpyroBopot
BELIECTB B 3Kocucremey, «llemnm nurtanus (macTOuIHas, AETPUTHAS)», «IKOJOrHMUYecKas MUpaMuia
yucen», «OKoJoruyeckass mupamMuaa Ouomaccel», «IKOJOTMYEcKas MNUpaMuja  dSHEprum»,
«ObpazoBanue Oomnorta», «llepBuunas cykneccus», «BoccTaHoBieHHe Jeca TOCHe TIOXKapay,
«JKocucTeMa o03epa», «ATpoleHo3», «KpyroBopoT BeleCTB W NOTOK HHEPIHMH B arpolieHO3e»,
«[Ipumepsr ypbosKocHCTEM.

OGopynoBanue: repOapu pacTeHUM, KOJUICKIIMA HACEKOMBIX, dydesia NTHUIl U 3Bepeu, repbapuu
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

IIpakTHyeckasi padora «3yueHue u onucanue ypo0o3KOCHCTEMBIY.

JladopaTopHas padora «/3yueHue pazHOOOpa3usi MEIKUX IMOYBEHHBIX YJICHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX.

IKeKypeusi «OKCKypcHsi B THUNHYHBIA OuoreoneHo3 (B myOpaBy, Oepe3HSK, €IbHHUK, Ha
CYXOJOJIbHBIN WM MIOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYypcHs «IKCKYPCUS B arpOIKOCUCTEMY (HA IOJI€ WM B TETIMYHOE XO35SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucreMa

buocdepa — oOuieruianerapnas o0osiouka 3eMiM, /i€ CYHIECTBYET WM CYIIECTBOBaja >KU3Hb.
PazButne npencrasnenuii o 6uochepe B Tpyaax 3. 3tocca. Yuenue B. M. Bepnaackoro o 6uocdepe.
O6uactu 6uocdepsr u e€ coctas. XKuBoe BeniecTBo 6nocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CyliecTBOBaHHMS Ouocdeppl. OcobeHHOCTH Ouocdepsl Kak TII00aTbHOM
sKocucTeMbl. JluHamuueckoe paBHOBecue B Omochepe. KpyroBopoTsl BemecTB U OMOreOXUMUYECKHE
LUKIBI (Yriiepo/ia, a30Ta). PUTMHUHOCTD siBJIeHU# B buocdepe.

3onanbHOCTh OMOchepsrl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJIpa, XBOWHBIE Jieca,
CMEIIaHHbIE ¥ HIUPOKOJIMCTBEHHBIC JIeca, CTEMH, CABAHHBI, TyCThIHU, TPOIIMUECKUE JIECA, BBICOKOTOPbSL.
Knumar, pactuTenbHbIi U KUBOTHBIM Mup OuomoB cymu.CTpykTypa U (DYHKIUS >KUBBIX CHCTEM,
OIICHKA UX PEeCypCHOT0 MOTeHIana u ouocdepHbix GyHkIuil. JleMoHcTpanuu

IToptpersr: B. U. Bepranckuii, 3. 3rocc.

Tabmuue! u cxemsl: «I'eocdepsl 3emnny, «KpyroBopot a3ora B nmpupoje», «Kpyrosopor yriepoaa
B mpupoie», «KpyroBopot kuciopoga B mpupoae», «KpyroBopoT Boabl B mpuponae», «OCHOBHBIE
ouombl cymm», «Knumarnueckue mosica 3emnu», «Tynapa», «Taiiray, «CmemaHHbIi Jecy,
«IIupoxonucTBeHHBIH Tecy, «Crenby, «CaBanHay, «I[lycTeiasy, « Tponuyeckuit gecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.



Tema 11. YesioBek M OKpYyxkaomas cpeaa

DKOJIOTUYEeCKHE KPHU3UCHl M HMX NpUYMHBL. Bo3zaeiicTBue yenoBeka Ha Ouocdepy. 3arpszHeHue
BO3AYIIHOM cpeapl. OxpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM cpenbl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenne noussl. OXpaHa NOUBEHHBIX pecypcoB. M3menenune kinmara.

AHTpPOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIbHBIM M JKUBOTHBIM Mup. OXxpaHa pacTUTEIBHOIO U
XKUBOTHOTO Mupa. OCHOBHBIE NPUHLIMIBI OXpaHbl Npuponbl. KpacHblie kHuru. Oco0o oxpaHseMble
npupoanbie Teppuropun (OOIIT). borannueckue canbl 1 300J0rMUECKUE TAPKH.

OcHOBHbIE NPUHLUIIBI YCTOMYMBOIO pa3BUTHUS 4YeJOBEYECTBA M MpUpoAbl. PanuonanbHOE
MIPUPOJIOTIONIF30BAHUE U COXpaHEHUE OMOJIOTHYECKOTo pasHooOpaszus 3emiu. OOIMe 3aKOHOMEPHOCTH
rJI00ANBHBIX YKOJIOTUYECKUX KpHU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KPH3UCA W €ro BEpOSTHHIC
MIOCJIEICTBUSL.

Pa3BuTHe METO/I0OB MOHUTOpPUHIA Pa3BUTHS OMNACHBIX TEXHOTEHHBIX mHpoueccoB. CucmemHvle
uccre0osanus nepexooa K pecypcocoepezaroujeil U KOHKypeHmocnocobHnotl snepeemuxe. buonocsuueckoe
pasHoobpasue u buopecypcwl. Hayuonanonvie ungopmayuonusie cucmemslt, odecneyugarowue 00Cmyn K
UHgoOpMayuu no COCMOAHUIO OMOENbHBIX U008 U IKocucmem. OCHO8bI IKOPeadUIUMayuy IKOCUCmem u
cnoco606 60pvobI ¢ buonospedcoeHuaMU. PekoncmpyKyus MOpCKUX u HaA3eMHbIX IKOCUCEM.

JdeMoHcTpanuu

Tabmuupl U cxembl: «3arpsi3HeHHe atMmocdepb», «3arps3HeHue Tuapochepsl», «3arps3HEHHE
nouBel», «llapaukoBeIii 3ddekr», «Ocobo oxpaHseMble TPUPOIHBIE TeppuTOpun», «Moaenn
YIPaBISEMOTO MUPAY.

Ob6opynoBanue: Gortorpadhuu OXpaHIEMBIX PACTCHHH W XHUBOTHBIX KpacHoit kHurum Poccuiickoit
denepanuu, Kpacnoit KHHUTHA peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MUA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K Pe3yIbTaTaM OCBOCHUS OOYUYAIONIUMUCS TPOTpamMm
cpenHero o0Iero 00pa3oBaHus: TMIHOCTHEIE, METAIIPEIMETHBIC U ITPEIMETHBIC.

B CTPYKTYpPC JIMYHOCTHBIX PEC3YJIIbTATOB OCBOCHUA IPOrpaMMbl 110 OHoJI0rnu BBIJICIICHBI
CJIEIYIOLIME COCTABJISIIOIINE: OCO3HAHME OOYYAIOIIMMHUCS POCCHUMCKOMN T'PaKIaHCKOW UIACHTUYHOCTH —
FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAaMOOIPEACNICHUIO, HAIuuue MOmMusayuu X
00y4YeHHIO OMOJIOTHH, yeleHanpasieHHoe pazeumiue BHYTPEHHUX YOEKIEHWU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M UCTOPUUYECKHUX TPAIAMIIMN Pa3BUTHUSI OMOJIOTHYECKOTO 3HAHUS, 2OMOBHOCHb U
CcnocobHocmb 00YYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH JESATEIHHOCTH II€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, TMPHUCYIIUMHU CHUCTEME OHOJIOTHUYECKOTO OOpa30BaHUsl, Haiuyue npasoCoO3ZHAHUs
9KOJIOTUYECKOU KYJIBTYPBI, CHOCOOHOCMU CIMAaBUumMb TETU U CTPOUTH )KU3HEHHBIE TUTAHBIL.

JIMyHOCTHEBIE PE3YIbTAaThl OCBOCHUS IIPOTpaMMBI I10 OnoI0rnu JOCTUT'AKOTCA B €AUHCTBEC yqe6H0171 u
BOCIUTATEIbLHOMN ACATCIIBHOCTU B COOTBETCTBHH C TPAAULIMOHHBIMU pOCCHﬁCKHMH COLIMOKYJIBTYPHBIMH,
HUCTOPHUYCCKMMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTSAMHU, IMPUHATBIMHU B 06HIGCTBC InpaBuJIaMHu H
HOpPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHHUS, CAMOBOCITUTAHUS M CAaMOPAa3BUTHUS,
PasBUTUA BHYTpeHHeﬁ MO3WIHHU JIMYHOCTH, MAaTPUOTH3Ma U YBAXKCHHUA K 3aKOHY H IIPaBOIOPAIKY,
YEeJIOBEKYy TpyJda M CTaplieMy TIOKOJICHUIO, B3aUMHOTO YBaXXEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJAbTYpPHOMY HacJl€AUI0 W TpagulUsM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit ®enepanuu,
MIPUPOJIE U OKpPY’KaIOIIEH cpeie.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHUSA Yy4deOHOro mnpeamera «buosorus» OOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHMEHTAIMH, MO3WTHBHBIX BHYTPEHHHX YOEKICHHM,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM IEHHOCTSAM POCCHUICKOrO0 OOIECTBa, pACIIMPEHUE KU3HEHHOTO
OTbITAa U OMbITa JAEATEIHLHOCTH B MPOIIECCE pealu3allid OCHOBHBIX HAIpaBJICHHN BOCIUTATENbHOMN
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaskaaHCcKOro BOCIMTAHMSA: CHOPMUPOBAHHOCTD IPAXKAAHCKON MO3UIIMK  O0YYaIOIIErocss Kak
AKTUBHOTO M OTBETCTBEHHOTO YIEHA POCCUHCKOTO 00IIECTBa;

—O0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 005A3aHHOCTEH, yBakeHHE 3aKOHA M MPaBONOPSAKa;
TOTOBHOCTb K COBMECTHOIH TBOpPYECKOH IEATEIbHOCTH IPU CO3JAHUU YUEOHBIX NPOEKTOB,
peleHnH y4eOHBIX U T03HABATEIbHbBIX 33/]ay, BHIIOJHEHUU OMOJIOrMUECKUX SKCIIEPUMEHTOB;

—CMNOCOOHOCTh OIpPENENIATh COOCTBEHHYIO MO3UIMIO 110 OTHOLIEHHWIO K SIBICHUSM COBPEMEHHOMN
AKHU3HU U OOBSCHATS €€,

—YyMeHHE YUYUTBIBATh B CBOUX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOACUCTBUSA
Jofielt ¢ pa3HbIMU YOEKACHUSAMU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMAIbHBIM MOJIOKEHUEM;
—TOTOBHOCTb K COTPYAHHYECTBY B IIPOILECCE COBMECTHOTO  BBINOJHEHUS  Y4EOHBIX,

[IO3HABATEJIBHBIX W HCCICNOBATENIBCKUX 3a7a4, YBAXKUTEIBHOIO OTHOLICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYXIEHUH CIIOPHBIX BOIIPOCOB OMOIOTMYECKOTO COAEPIKaHUs; TOTOBHOCTh K
T'YMAHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2)NaTPpUOTHYECKOT0 BOCIIUTAHMA:

—C(pOPMHUPOBAHHOCTh POCCUHCKOM IpakTaHCKOW MIEHTHYHOCTH, MATPUOTU3MA, YBOXKEHUS K



—CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoanMHON, ropmoctu 3a CBOHM Kpail, CBOXO
Ponuny, cBOM fA3bIK U KyJIbTYpY, IPOILIOE U HACTOSIILIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

—IICHHOCTHOE OTHOILIEHHE K IPUPOJHOMY HACICIMIO M IaMIATHUKAM IPUPOJbI, JTOCTHKECHUSM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

—CMnOCOOHOCTh OICHMBATH BKJIAJl POCCUHCKMX YYEHBIX B CTAHOBJIGHHE W Pa3BUTHE OHOJIOTHH,
IIOHMMAaHMsl 3HAuyeHUs OWOJIOTMH B IIO3HAHUM 3aKOHOB IPUPOJIbl, B JKU3HU YEJIOBEKA MU
COBPEMEHHOTO OO0IIecTBa; HICHHAsA yOSKAEHHOCTh, TOTOBHOCTh K CIY)KCHHIO H 3alIUTe
OteuecTBa, OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

3)1yXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

—OCO3HAaHHUE TYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJa;

—C(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

—CIHOCOOHOCTh OLIEHHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs], OpPUEHTUPYACH Ha

—MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH; OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYHMBOTO OYAyIIEro;

—OTBETCTBEHHOE OTHOILIEHWE K CBOUM POJUTENSM, CO3JaHHI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MIPUHATHS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUH C TPAAULMAMHU Hapo 0B Poccuu;

4)3¢TeTHYeCKOro BOCIIUTAHMA:

—AHCTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas OSCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHI;

—IIOHMMAaHHE YMOLIMOHAIBHOTO BO3JCHCTBUS AKUBOM NMPUPOIBI U €€ IEHHOCTH;

—TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HbIX BHUJAaX HCKYCCTBA, CTPEMJICHUE MPOSBIATH KadecTBa
TBOPUYECKOH JTMYHOCTH;

5)¢pu3nyeckoro BocnuTaHusi, popMHPOBaHUS KYJIbTYPhI 30POBbSI H SMOLHOHAIBLHOT0

0J1aronmoJryyms:

—IIOHUMaHUE W pealn3alus 370poBOT0 M 0Oe3omacHoro obpasa >KU3HU (30pOBOE IHTAHHE,
coOI0IcHNe TUTHEHUYECKUX MPaBUiI U HOPM, cOAIIaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (Qusnueckas akTHUBHOCTb), OEpPEKHOI0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

—IIOHUMAaHHE [IEHHOCTH MPaBUJI UHIUBUAYAIBHOTO M KOJJIEKTUBHOTO O€30MacHOro MOBEICHUS B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

—O0CO3HaHKeE TTOCIEICTBHIA ¥ HEMPUATHS BPEIHBIX PUBBIUCK (YIIOTPEOICHHUS aIKOTOJIS,

—HApPKOTHUKOB, KYpEHUS);

6)Tpy10BOro BOCIIMTAHMSA:

—TOTOBHOCTB K TPY/y, OCO3HaHHE IEHHOCTH MacTePCTBa, TPYIOIIO0HE;

—TOTOBHOCTh K AaKTHBHOM JEATEIBHOCTH TEXHOJOIMYECKOW M COIMAIBHOM HarpaBIeHHOCTH,
CIMIOCOOHOCTh ~ MHHUIIMMPOBATh, IUIAHHPOBATh W CAMOCTOSATENLHO  BBIMOJHATH — TaKykO
JeATETLHOCTD;

—HHTEPEC K Pa3IHYHBIM cepam MpohecCHOHATBHOM AeITeILHOCTH, YMEHHE COBEPIIATh

—OCO3HaHHBIN BBIOOP Oyayliel mpodeccuu U pealn30BhIBaTh COOCTBEHHBIE KM3HEHHBIE TUIAHBI;
TOTOBHOCTh U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUU BCEH KU3HU;

7)3K0JI0THYECKOT0 BOCIIUTAHUSI:

—HKOJIOTHYECKH 11eTIECO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS;



—IIOBBIIIEHUE YPOBHSI SKOJIOTUYECKOM KYIbTYpBI: IPHOOPETEHUE OIBITA TNIAHUPOBAHUS TIOCTYIIKOB
Y OLIEHKH UX BO3MOXKHBIX ITOCJIEICTBUM JUISl OKPYKAIOLEH CPENIbL;

—OCO3HaHHE TJI00ATBHOTO XapakTepa HSKOJOTMYECKHX MpoOieM U MyTed HX peleHws;
CIOCOOHOCTh MCMOJB30BaTh MpUOOpeTaeMble MPU W3YUYEHUH OWOJIOTUM 3HAHHUS M YMEHHUS IMPH
perieHnn npoodJieM, CBSI3aHHBIX C pAllHOHAILHBIM MPUPOIOTIONb30BaHIEM (COOIIIOICHUE TTPABHI
MOBEJICHUSI B MPUPOJE, HANPABICHHBIX Ha COXPAaHEHUE PABHOBECHUS B JKOCHCTEMAaX, OXpaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);

—AaKTUBHOE HENPUATUE NCUCTBUM, MPUHOCIUIMX BPEJ OKPYKAIOLIEH MPUPOAHON Cpene, yMEHue
MPOTHO3UPOBATh  HEOJArONMPHUSATHBIE  SKOJOTUYECKHUE  TOCIEACTBUSA  MPEINPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

—HaJIU4YUe Pa3BUTOrO0 HKOJOTHYECKOTO  MBIIUICHHS, SKOJOTMYECKOW  KYJIbTYpbI, OIbITA
JIEATEIBHOCTH  AKOJIOTMYECKOW HAINpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO3HABATEJIbHON, KOMMYHHKATUBHOW M COUMAJIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJIOTHYECKOW HANPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 TO3HAHUSA:

—Cc(pOopMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA

HayK{ U 00IIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JTMAJIOTe KYJIBTYP, CIOCOOCTBYIOIIETO

OCO3HAHUIO CBOEr0 MECTA B MOJUKYIBTYPHOM MHUPE;

—COBEPIIIEHCTBOBAHNE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEACTBA B3aUMOJICHCTBUS
MEXTy JIIOJIbMH | TIO3HAHUS MUPa; TOHUMaHUe CeUGUKH OUOJIOTHN KaK HAyKH, OCO3HAHUS €&
pos B pOPMUPOBAHUH PAITIOHATILHOTO HAYYHOTO MBIIIUICHHS, CO3/IaHUH 1I€TTOCTHOTO
Mpe/ICTaBIeHHs 00 OKpYXKaIOLIEM MUPE KaK O €IMHCTBE MPHUPO/IbI, YeIOBeKa U 0OIIecTBa, B
MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEHN U PEIIeHNH MTPOoOJieM COXpaHEHHUs TPUPOTHOTO
paBHOBECHS;

—yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH TSI COBPEMEHHOM IMBUIIM3AINHN: 00CCIICUCHUS
HOBOTO YPOBHS Pa3BUTHUSI METUIIMHBI, CO3/IaHUE MTEPCIIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX
pelaTh pecypcHbIe TPOOIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MTyTEeH BBIXO/IA M3 TII00aThHBIX
9KOJIOTUYECKUX MPOOIIeM 1 00eCTICUeHH S ITepexoia K yCTOMYUBOMY Pa3BUTHIO, PAIIMOHATIBHOMY
WCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB )KU3HH;
3aWHTEPECOBAHHOCTH B IMOJIY4YCHHH OMOJIOTHYECKUX 3HAHHUI B IEJIAX MOBBIIICHUS OOIIEH KYJIBTYpHI,
€CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOW YaCTH (PYHKIIMOHAILHOM I'PAaMOTHOCTH
o0y4Jaromuxcsi, GopMUPYEMOU MPU U3YICHUH OMOJIOTHH,

—IIOHHUMAaHHUC CYIITHOCTHU METOAOB IIO3HAHUS, UCIIOJIb3YEMbIX B €CCTCCTBCHHBIX HAYKaAX,
CIIOCOOHOCTH HCIIOIL30BATh MOJIy4aCeMbIC 3HAHUS JJId aHAJIN3a U 00BACHEHUS SIBJICHUMH
OKpYXKXaromero M1upa 1 rmpoucxoasumx B HEM HSMeHeHHﬁ, YMCEHHE A€JIaThb 000CHOBaHHEIE
3aKJIFOYCHHUA Ha OCHOBC HAYYHbBIX (1)8.KTOB 1 UMCIOIIUXCS JAaHHBIX C LCIIbIO IMTOJTYUCHUA
JOCTOBCPHLBIX BBIBOIOB,

—CIHOCOOHOCTh CAMOCTOSTENIFHO HCIOJIB30BATh OMOJIOTMYECKHUE 3HAHUS I pCHICHU A
HpO6J’ICM B PCAJIBHBIX JKU3HCHHBIX CUTYallUAX;

—O0CO3HAaHUC ICHHOCTHU Haquoﬁ ACATCIIBHOCTU, TOTOBHOCTb OCYIICCTBJIATH IIPOCKTHYIO U
HCCIICA0BATCIBLCKYIO ACATCIIbHOCTD NHAUBHUAYAJIBHO U B I'PYIIIIC; TOTOBHOCTL U CIIOCOOHOCTH K
HCTIPEPBIBHOMY O6pa30BaHI/IIO )51 CaMOO6pa3OBaHI/IIO, K aKTUBHOMY ITOJIYYCHUIO HOBBIX 3HAHMH I10
OMOJIOTUH B COOTBETCTBHMH C )KU3HCHHBIMU HOTpC6HOCT}IMI/I.



METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaqMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTro mpeamera «bHojaorus» BKIIOUYAIOT: 3HAUMMBIE
wis  (GOPMHUPOBAHUS MHPOBO33PEHHS] OOYYAIOIIMXCS MEKIUCIUIUIMHAPHBIE —(MEXKIPEIMETHBIC)
oOIIeHayYHbIe MOHITHUS, OTPAKAIOUINE IEIOCTHOCTh HAyYHOM KapTHHBI MUpPA M CHenHu(UKYy METOHOB
[I03HAHUS, UCIOJb3yEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIrus, sIBJIEHHUE, IPOLECC, CUCTEMA,
HAy4HBII (haKT, TPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIelOBaHHEe, HaOIIoneHHe,
W3MEPEHUE, OKCIEPUMEHT M JpYrue); YHUBEpPCAIbHbIC Yy4ueOHbIC JACHCTBUA (TIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC,  PETYJSATUBHBIC),  oOecrednBaronme  ¢GopMupoBaHne  (QyHKIIMOHAILHOM
IPaMOTHOCTH M COLMAIBHOW KOMIETEHIIMH 00yJaroIuXcs; CIIOCOOHOCTh 00YUYaIOMIMXCsI UCIOB30BATh
OCBOCHHBIE MEXKIUCIUITIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHbIC YUeOHbIC ICHCTBUS B
ITO3HABATEJIBHOU U COLIUAIIBHON MTPAKTHKE.

B pesynbraTe u3yueHus OMOJOTHM HA YPOBHE CpeAHEro oOiiero oOpa3oBaHUs y 00ydaromierocs
OynyT chOpMHUpPOBAHBI TO3HABATEIIbHBIE YHHBEPCAJIbHBIC YUe€OHBIE JCHCTBUSA, KOMMYHUKATHBHBIC
YHUBEpCaJbHbIC y4eOHbIE JEUCTBUS, PETYIATUBHBIC YHHUBEPCAIbHBIC yueOHBIE NEWCTBHS, COBMECTHAS
NEeSITENIbHOCTbD.

MertanpeameTHble pe3ynbTaThl OCBOEHUS MPOTPaMMBbI CPEAHEr0 00Iero o0pa3oBaHUS JOJKHBI
OTpaxarb:

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /IEHiCTBUSIMM:

1) 0a3oBble JOrMYeCKHe AECTBHA: CAMOCTOSATEIHLHO (OPMYJIMPOBATH M AKTYaJH3HPOBATH
npoOieMy, paccMaTpuBaTh €€ BCECTOPOHHE; WCIIOJIb30BATh MPU OCBOCHUU 3HAHUM NPUEMBI
JIOTUYECKOTO MBIIUICHUS (aHaJIM3a, CUHTE3a, CpaBHEHMs, Kiaccupukaluuu, o00OIEeHNUs), pacKpbIBaTh
CMBICJI OMOJIOTMYECKUX MOHATHH (BBLACIATh MX XapaKTEepHbIE NPHU3HAKH, YCTaHABIMBATh CBS3U C
JIPYTUMH NOHATUSIMA);

OTIPENETATh e NEATEIFHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH WX JTOCTHIKECHUS, COOTHOCHTH
PE3YNIBTATHI JEATEIILHOCTH C TIOCTABJICHHBIMH IIETISIMU;

UCTIONIB30BaTh OMOJIOTHYECKUE MTOHATHS A1l 00BsICHEHHS (DaKTOB U SBJICHHUN )KUBOW IIPHPOIBI;

CTPOUTH JIOTUYECKHE pPAaCCYXICHUS (MHAYKTUBHBIC, NEIyKTUBHBIC, IO AHAJOTWUH), BBIIBIATH
3aKOHOMEPHOCTH ¥ TPOTHBOPEYMS B PACCMATPUBACMBIX SBIICHHUAX, (DOPMYIHPOBATH BBIBOJIBI U
3aKITFOUCHHUS;

IPUMEHATh CXEMHO-MOJEJIBHBIE CpEACTBA [UI TPEJCTABICHUS CYIIECTBEHHBIX CBS3EH W
OTHOIICHUH B H3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakkKe MPOTUBOPEUYH pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHOOPMALMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH pELICHHs MpoOieMbl C y4ETOM aHadM3a MMEIOUIMXCS MAaTepUabHBIX U
HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIHLHOCTD, OLICHUBATh COOTBETCTBHE PE3YJbTAaTOB LIEJSM, OLICHUBAThH
PHCKHU TIOCIIE/ICTBHIA ACATEIBHOCTH;

KOODAMHUPOBAaTb U  BBINOJHATH pabOTy B  YCIOBHUAX  pEabHOrO, BHUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aMMOJIEWCTBUS; Pa3BUBATh KPEATMBHOE MBIIIJICHUE NMPU PELICHUH >KU3HEHHBIX
npobiuem.

2) 6a3oBble WCCJIeI0BATEIbCKHE JEfiCTBHSI: BIIAJCTh HABBIKAMH Y4eOHO-HCCIIEI0BATEIHCKOW U
NIPOEKTHON JEATENbHOCTH, HaBBIKAMHU pa3pelleHHsl MpoOsieM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB pELICHHUS TNPAKTUYECKUX 3a7ay, NPUMEHEHHIO pPAa3JIMnYHbIX
METO/IOB MO3HAHUS;



WCIOJIb30BAaTh  Pa3lIUYHbIE BUIBl JICATEIHHOCTH 1O TIOMYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TPEOOPA30BaHUIO U MPUMEHEHHIO B YUCOHBIX CUTYAIlUsAX, B TOM YHCIIC TIPU CO3JIaHUU
y4eOHBIX U COIUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAyYHBIA THI MBINUICHUS, BJIAACTh HAYYHOW TEPMHUHOJIOTHUEH, KIFOUEBBIMU
MOHATHSAMH W METOJAMH, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33a7a4d B 0OOpa30BaTEIbHOM
NESITETLHOCTH U KU3HEHHBIX CHTYAIIHUSX;

BBISIBIISITh NTPUYHUHHO-CIICACTBCHHBIE CBS3M W aKTyaJIM3MPOBATh 3aJ[ady, BBIJIBHTaTh THUIOTE3Y €€
pelIeHHs, HaXOJHUTh apryMEHTHI JUIS JOKA3aTeJbCTBA CBOWX YTBEPXKICHWH, 3a/JaBaTh MapaMeTpbl U
KPUTEPHUH PEILICHUS;

aQHAIM3WPOBAThH IMOJYYCHHBIC B XOJIE€ PEIICHUS 3a7add pPe3ylbTaTbl, KPUTHYCCKH OICHUBATH HX
JOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OI[CHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  II€JICHANIPABIICHHBIN TOWCK TIEpeHOca CpPeIACTB M CHOCOOOB NIEHCTBHA B
npo¢eCCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTHh 3HAHUS B TO3HABATEIHHYIO W IMPAKTUYECKYIO OOJIACTH JKU3HEICATECILHOCTH,
YMETh HHTETPHPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIE MMOJXO0JBI M PEIICHUS, CTABUTh MPOOJIEMBI H

3aJa4uM, IOTYCKAIOIINE aTbTePHATHBHBIC PEIICHHSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B Pa3IMUHBIX UCTOYHMKAX HH(opMaiuu (TekcTte y4yeOHOro mocoOusi, Hay4HO-
MOMYJISIPHOH JINTEpaType, OMOJIOTHUSCKUX CIIOBAPSX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B
WnuTepHere), aHann3upoBaTh MHGOPMALUIO PA3IMYHBIX BUJIOB UM (OPM MpPENCTABICHUS, KPUTUUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3aMPOChl U MPUMEHATH Pa3IUYHbIE METO/IbI IIPU MOUCKE U 0TOOPE OUOIOTHUECKOI
nH(popMauu, He0OXOAMMOM TSI BBEITIOJIHEHHS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCMOJb30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTH,
COBEpIICHCTBOBATh  KYJAbTYPY AaKTUBHOTO  HCIIOJIb30BAHMSI  PA3JIMYHBIX  IOHCKOBBIX  CHCTEM;
CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANIbHYIO (GOpMY MpelICTaBiICHHUs] OHOJOrHYecKOd HHPOpMaLUU
(cxembl, TpaduKy, AHArpaMMBbl, TAOJTUIIBI, PUCYHKH U IPYTOE);

MCII0JIb30BaTh HAy4YHBIN fA3BIK B KayecTBE CpPEeACTBA MpHU padoTe ¢ OMoJornueckoi nHpopMalue:
MPUMEHATh XUMUYECKUE, GPU3NUECKUE U MaTeMaTHUeCKre 3HaKu U CUMBOJIBI, (hopMyIibl, aOOpeBHuartypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBOCUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH;

BIIQJIETh HABBIKAMU PACIO3HABaHUS M 3alIUThl MHQOpMAIMK, WH(POPMALMOHHONW O6€30MacHOCTH
JTUYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMU:

1)oGmeHne: OCYIIECTBIATh KOMMYHHKAIIMH BO BceX c(epax >KU3HH, aKTUBHO y4acTBOBATh B
JMaNioTe WM JUCKYCCHUU IO CYIIECTBY 00CYXIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh
CYXKJEHHUS OTHOCHTEIBHO  BBITIOJIHEHUS TpeUlaraeMo  3aJayd, YYUTHIBAaTh HWHTEPECHl H
COTJIACOBAHHOCTH MO3ULIMHI APYTUX YUACTHUKOB JHANIOTA UIH JUCKYCCHH);

pacmo3HaBaTh HeBepOaNbHBIE CpPEACTBA OOIIEHUS, MOHUMATh 3HAUYEHHUE COIUANBHBIX 3HAKOB,

MPEANOCHIIOK BO3HHUKHOBEHHSI KOH(DIUKTHBIX CHUTYallMil, YMETh CMIrdaTh KOH(JIUKTHI U BECTH

MIEPETOBOPHI;



BJIQJIETh PA3JIMYHBIMU CIIOCOOaMHU OOIIEHHUS W B3aUMOJCHCTBUSA, MOHMUMATh HAMEPEHHS IPYTrUX
JO/IeH, IPOSIBIIATH YBOKUTEIFHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH popme hopMynupoBaTthb
CBOM BO3PAXKCHHUS;

pasBépHyTo H JIOTUYHO U3J1araTb CBOIO TOYKY 3pCHHA C UCIIOJIb30BAHUCM S3BIKOBLIX CPCIACTB.

2)cOBMeCTHAsl /IefiTEJILHOCTh: [OHMMAaTh M HKCIOJb30BaTh IPEHMYIIECTBA KOMAHIHOW H
WHAMBHUYAIbHON pabOTHI MPH peleHrH OHOJIOTHYecKor MpoOieMbl, 000CHOBBIBATH HEOOXOJMMOCTD
MPUMEHEHHSI TPYIIOBBIX (HOPM B3aUMOJCHCTBUS NPH PEIICHUH Yy4eOHOH 3a/1auu;

BBIOMPATH TEMATHUKY M METOJIbI COBMECTHBIX JEMCTBUH C y4ETOM OOIINX HHTEPECOB U
BO3MOXXHOCTEH Ka)XI0T0 4IeHa KOJUICKTUBA,;

IIPUHUMATH LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JCUCTBUS 110 €€
JOCTH)KEHHMIO: COCTABJIATH IUIAH JEUCTBUM, pacHpeneisaTbh pPOJU C Y4ETOM MHEHHHM YYaCTHUKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOH paldoOTHI;

OLCHUBATb KAYCCTBO CBOCTO BKJIaAa U KaAXKJI0Ir0 yHaCTHHKAa KOMaHALI B 06HII/H>1 peE3yabTAT

0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, ONCHMBATL MHJACHU C IIO3MIMKM HOBHU3HBI, OPWUIHHAJIBHOCTH,
HpaKTquCKOfI SHAYUMOCTH,; OCYHICCTBIIATH IHNO3UTHUBHOC CTPATCTHUYCCKOC IIOBCACHUC B PA3JIMYHBIX
CUTyalusiXx,

IMPOSABJIATE TBOPYECTBO U B006pa)KeHI/Ie, OLITH HWHUITUATHUBHBIM. OB.]Ia}]eHI/Ie
YHHMBEPCAJIbHBIMH PEryJIsiTUBHBIMH 1eHiCTBUSIMH

1) camoopraHmM3ammsi: HCIIOJb30BaTh OHOJOTMYCCKHE 3HAHMS JUIS BBIABICHHS MPOOAEM M HX
PEIICHMA B )KU3HCHHBIX U y'—Ie6HI)IX CUTYyalluAIX;

BBIOMpaTh HAa OCHOBE OMOJOTMYECKMX 3HAHWW IEJICBBIE W CMBICIOBBIE YCTAaHOBKH B CBOHMX
IOEHCTBHAX W TOCTYNKAaX I10 OTHOLICHHIO K JKMBOW TPHPOJE, CBOEMY 3/0POBBIO H 3/I0POBBIO
OKPY)KaIOIINX;

CaMOCTOSITEIIFHO OCYIIECTBIISTh IMO3HABATEIBHYIO JCSATEIBHOCTD, BBISBISATH MTPOOIEMBI, CTAaBUTh U
(bopMynrpoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHON ESATEILHOCTH M )KU3HEHHBIX CUTYALUX;

CaMOCTOSITEJIFHO COCTaBIIATh IUIAH pEHICHUS NPOoOJIIeMBbl € Y4ETOM HMEIOIIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTEHHIA;

J1aBaTh OILICHKY HOBBIM CHTYaIlHsIM;

pacmupsTh paMK{ y4eOHOTO IpeaAMeTa Ha OCHOBE JIMYHBIX MPEAIIOYTCHUN; 1eNIaTh 0CO3HAHHBIN
BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHUE;

OLIEHUBATH MPUOOPETEHHBIN OTBIT;

CII0cOOCTBOBATH (POPMHUPOBAHHIO U MPOSBICHHUIO IUPOKOW SPYAULIMH B Pa3HBIX 00JIACTAX

3HAHMM, IOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYIbTYpPHBIH YPOBEHb.

2)CaMOKOHTPOJIb: JIaBaTh OIICHKY HOBBIM CHUTYal[UsIM, BHOCUTH KOPPEKTHUBBI B JICSTEIHHOCTB,
OLIEHHBATh COOTBETTBHE PE3YIbTATOB IIEIISIM;

BJIaJIeTh HaBBIKAMU [I03HABATEIbHOM pe(IeKCHMM Kak OCO3HAHUS COBEpIIAEMBIX ACUCTBUI U

MBICTIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHMM, UCHOJIb30BATh MPUEMBI pePICKCUH IS

OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELICHMUS;

YMETh OLIGHWBAaTh PUCKU U CBOEBPEMEHHO NPUHMMATh PELICHUS MO0 MX CHIDKEHHIO; NMPUHUMATh

MOTHUBBI U apTYMEHTBHI IpYTUX [IPU aHAJIN3€E PE3YJIbTAaTOB JAEATEIbHOCTH;

3)npunsiTue cedf W APYrUX: NPUHUMATH ceOs, MOHWUMAs CBOM HEIOCTAaTKH M
JOCTOMHCTBA;



IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIBTATOB NEATECIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH; pa3BUBATh CIIOCOOHOCTh OHUMATh MU C
MIO3ULUHU IPYrOr0 YEI0BEKA.

HPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS COAEp)KaHHs ydeOHoro mnpenmera «buonorus» Ha
yray0nEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha oOecredeHre MpoQUIBHOTO OOydeHHUs OO0YJaroIIuXCs
ononornu. OHM BKITIOYAIOT: crienu(pUIecKue Jjsi OMOJIOTHH HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI
JEWCTBUN 0 OCBOGHHUIO, MHTEPIPETAIIMA M MPeoOpa30BaHUIO 3HAHMIA, BHIBI ACATEIBHOCTH TIO
IIOJIyYEHUIO HOBBIX 3HAHUN M MX NPUMEHEHHUIO B Pa3jIMYHBIX Y4€OHBIX, a TaKK€ B pEaJbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHbie pe3yabTaThl IPeICTaBICHbI 10 TOJaM U3yUeHHU .

[IpeameTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO Tpenmera «buonorus» B 10 knacce MOKHBI
OTpaxarb:

—Cc(OpMHUPOBAHHOCTh 3HAHUWA O MECTE W POJM OMOJIOTHH B CHCTEME €CTeCTBEHHBIX HAyK, B
(hopMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B MIO3HAHUU 3aKOHOB MPHUPOJIBI U PEIICHUH
MpoOJIeM palMOHATBHOTO MPHUPOOTIOIB30BAHMS, O BKJIAJE POCCHICKUX U 3apYOC)KHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

—BJIaJICHUE CHCTEMON OHOJIOTUYECKHX 3HaHHWM, KOTOpas BKIIIOYAeT: OCHOBOIIOJIATrarolline
OMOJIOTMUECKHE TEPMHUHBI W TOHATHS (KU3HB, KIETKAa, OpraHu3M, MeTa0oJM3M, TOMEOCTas,
CaMOPETYJIAIMS, CaMOBOCIIPOU3BE/ICHNE, HACIEACTBEHHOCTh, M3MEHUYMBOCTb, POCT U Pa3BUTHE),
ononornueckue Teopun (kierounas teopus T. [lIsanna, M. Illneiinena, P. BupxoBa, xpoMmocoMHast
Teopusi HacineAacTBeHHOCTH T. Moprana), yaenust (H. V. BaBunoBa — o meHTpax MHOTOOOpa3us u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUN), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB MEPBOrO MOKOJIECHHUS,
pacllernyeH s, YUCTOTHl TaMeT, He3aBUCUMOro HacienoBanus . MeHens, roMoJoru4eckux psijioB
B HaclieIcTBeHHOH n3meHunBoctd H. . BaBuiioBa), npuHIUIBL (KOMIUIEMEHTAPHOCTH);

—BJIaACHUEC OCHOBHBIMH MCTOAaMU HAYYHOI'O ITO3HAHUW, UCIIOJIB3YyCMBIX B OHOJIOrMYECKUX

—MWCCIIEIOBAHMSIX JKUBBIX OOBEKTOB (OMHMCAaHWE, W3MEpEHHUe, HaONIo/IEeHHE, SKCIIEPHMEHT);
YMEHHUE BBIJICIATh CYIIECTBCHHBIC IPH3HAKH: BHUPYCOB, KJIETOK TIPOKAPUOT U 3YKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHM3MOB, B TOM 4YHCIIe OakTepui, rpuOOB, PaCTCHHI,
KHUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB M CHCTEM OPraHOB PACTEHH, YKHBOTHBIX, YEJIOBEKa,
MIPOIIECCOB KU3HEICATCILHOCTH, TPOTCKAOIIUX B OpraHU3Max PacTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHX TMPOIIECCOB: OOMEHa BemiecTB (METab0au3M), IPEBPAIICHHS SHEPTHH, OPOXKEHUS,
aBTOTPO(HOIO ¥ TeTePOTPOPHOTO TUIIOB MUTAHUs, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
raMmeroreHesa, ’SMOpHOTeHe3a, IOCTIMOPHUOHATIBHOTO Pa3BUTHS, PA3MHOKCHUS,  HIUBUAYAJIHLHOTO
pa3BUTHS OpraHu3Ma (OHTOTCHE3a), B3aMMOJICHCTBHS T€HOB, T'€TEPO3HCA, UCKYCCTBEHHOTO O0TOOPA;
YMEHHUE YCTaHABJIMBATh B3aMMOCBSI3U MEXIy OPTraHOUIaMH KJICTKU U UX (DYHKIHSIMH,

—CTpPOCHHUEM KJIETOK Pa3HbIX TKaHEH M WX (QYHKIHMSIMU, MEKIY OpraHaMd U CHUCTEMaMH
OpPraHoOB y PacTeHH, )KUBOTHBIX U YEIOBEKAa M UX (PYHKIMSIMH, MEXKIY CUCTEMaMH OPTraHOB M HX
GYHKIMSAMEU, MEXKY dTallaMyd 0OMeHa BEIIECTB, dTanaMH KJIETOYHOTO IIMKJIA U KU3HEHHBIX IUKIIOB
OpraHU3MOB, JTalaMud SMOPUOHAIBLHOTO PAa3BUTHSI, TEHOTUIIOM U (EeHOTUIIOM, (EHOTUIIOM U
¢bakTopamu cpeibl OOUTaHUS;

—YMCHHUC BbIABJIATH OTJIIMUUTCIILHBIC IIPU3HAKHU JKUBBIX CUCTEM, B TOM YUCIIC paCTCHHﬁ,

—XKHUBOTHBIX H YCJIOBCKaA, YMCHUC HCIIOJIB30BaTh COOTBCTCTBYIOIIIUC ApPTYMCHTHI,
6I/IOJ'IOFI/I‘-I6CKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY U JOKA3aTCIIbLCTBA POACTBA OPraHM3MOB PA3HBIX



CUCTCMATUYCCKUX TpyIIl, YMCHUC PpCHIATh OHOJIOTHYECKHE 3ala4y, BbISABJIATH MNPUYUHHO-
CJICACTBCHHBIC CBA3U MCKIAY

—HUCCIICAYCMbIMU OMOJIOrHYECKUMHU nponeccaMmu U ABJICHHUAMU, OCIATH BBIBOJbLI U IIPOTHOS3BI
Ha OCHOBAHUWH IMOJYUCHHBIX PC3YJIbTATOB;

—YyMEHHE BBINOJIHATH J1A0OPATOPHBIE W TPAKTHUECKHE pabOThl, COONIONATh MpaBWIA IPH
paboTe ¢ yueOHBIM U Ja00opaTOPHBIM 000PYIOBAHUEM;

—YyMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPITh WX OSKCICPUMEHTAIBHBIMH CPEACTBAMH,
bopMyIUpys LIeTbh UCCIEA0BAHNS, aHATM3UPOBATH IMOJTYYCHHBIC PE3YJIbTAThI U JICJIaTh BBIBO/IBI,

—YyMEHHE y4acTBOBaTh B Y4eOHO-HCCIIEOBATEILCKOW paboTe MO OHMOJOTHUH, HKOJIOTHH M
MEJUIIMHE, MPOBOAMMON Ha 0a3e LIKOJIbHBIX HAy4yHbIX OOIIECTB, W IYOJIWYHO MPEACTaBIAThH
MOJTyYCHHBIE PE3yIbTAThl HA YICHUYECKUX KOH(PEPEHIIHSIX;

—YyMEHHE OLIEHUBATh 3TUYECKUE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B 00JacTH OMOJIOTUN
Y MEIUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJ0TBOPEHNE, HAIIPABJIEHHOE U3MEHEHHNE FeHOMa
U CO3/1aHH€ TPAHCTE€HHBIX OPTaHU3MOB);

—YyMEHHE OCYILECTBJIATh OCO3HAHHBIN BbIOOP Oyayliell mpodecCHOHAIbHON AeATEIbHOCTH B
obnactu OMOJIOTHMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEIbCKOTO XO34WCTBA, MUILEBOU
MIPOMBIIIJIEHHOCTH, YIIIYOJIsATh MO3HABATEeNbHBIM UHTEpPEC, HANPABIECHHBIH Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH Mpodeccun U MPOJOJLKEHHE OMOJIOrMYecKOro o0pa3oBaHUS B OpraHU3allUsX
cpenHero mpodeccuoHaILHOTO M BRICIIIETO 00pa3oBaHUsI.

—IIpenmerHbie pe3ynbTaThl OCBOEHHS yuyeOHOro npeamera «buonorusi» B 11 Knacce NOMKHbI
OTpakaTh:

—C(hOpPMHPOBAHHOCTh 3HAHUK O MECTE W POJIHM OHOJOTHMH B CHUCTEME SCTCCTBCHHBIX HayK, B
(hOpMHPOBAaHHH COBPEMEHHOM ©CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B TIO3HAHHH 3aKOHOB
MPUPOJBI U PEIICHHH SKOJIOTHMYSCKUX IMPOOJEM YeJOBEYeCTBa, a TAKKEe B PEIICHHH BOIPOCOB
PaIMOHAJILHOTO TPUPOIOIIOIB30BAHNS, U B (JOPMHUPOBAHUHU IIEHHOCTHOTO OTHOIICHHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJe POCCHHCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
OHOJIOTUH;

—BIIaJIETh CUCTEMON OMOJIOTMUECKUX 3HAHUM, KOTOpas BKIIIOYAET OMpPENEICHUs U IIOHUMaHUE
CYIIHOCTH OCHOBOIIOJAralouIuX OHWOJOTMYECKUX TEPMUHOB M TMOHATHH (BHJA, 53KOCHCTEMA,
ounocdepa), ouonornyeckue Teopuu (dBoronoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHUS
sBosonnn), yueHus (A. H. CeBeprioBa — o nyTsiX 1 HampaBJIeHHsIX 3BoJitonuu, B.M. BepHaackoro —
o Ouocdepe), 3akoHbl (TeHeTHUecKkoro paBHoBecus Jx. Xapau u B. BaitHOepra, 3apojpIeBoro
cxoactea K. M. bapa), npaBuna (Munumyma FO. JInOuxa, sKOJIOTUYECKON MUpaMHIbI SHEPTUN),
runoTe3sl (runote3a «mupa PHK» V. I'nnbepra);

—yMEHHE BT OCHOBHBIMH METOJaMHU HAYYHOTO [IO3HAHUS, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMUCaHHWE, H3MEpEeHUe,
HaO0/IeHNE, SKCIEPUMEHT), CHOco0aMU BBISBICHHUS U OIICHKM AHTPOTOICHHBIX H3MEHEHHI B
MPUPO/IC; YMEHHE BBLACTATH CYIIECTBEHHBIE MPHU3HAKH: BHUJIOB, OHMOTEOIIEHO30B, SKOCHUCTEM H
ouocthepsl, CTaOMIM3UPYIOIIETO, [ABIKYIIETO M  Pa3pbIBAIONIETO €CTECTBEHHOTOo O0TOOpa,
AIJIOTIATPUYECKOTO M CUMIATPUYECKOTO BUAO0Opa30BaHUSs, BIMSHUS ABMXKYIIIUX CHJI 3BOJIOLUU Ha
reHo(oH MOMYNSIINKA, MPUCTOCOOICHHOCTH OPraHu3MOB K cCpele OOuTaHHs, 4YepeJOBaHUS
HaIlpaBJIEHU YBOJIFOIIMHU, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B SKOCHUCTEMAX;

—YMCHHUC YCTAHABJIIMBATHb B3aUMOCBSA3U MCKAY IIPOLECCAMHU 3BOJIFOINH, IBUKYIIHUMU CUJIAMU
AHTPOIIOTCHEC3a, KOMIIOHCHTAMHU PA3JIMYHBIX 9KOCUCTEM U HpI/ICHOCOGHCHI/I}IMI/I K HUM OPraHU3MOB;



YMEHUE BBISBIATH OTIMYUTEIbHBIC MPU3HAKH KHUBBIX CHCTEM, MPHUCIIOCOOICHHOCTh BUAOB K cpelie
oOuTanus, aOMOTUYECKUX U OMOTHUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH OPraHU3MOB B
cooOmIecTBax, aHTPOTIOTEHHBIX U3MEHEHHH B 3KOCHCTEMaX CBOEH MECTHOCTH;

—YyMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIUE APTYMEHTHI, OMOJIOIMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY Ui JI0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CHCTEMAaTHYECKUX TPy,
B3aMMOCBSI3M OPraHM3MOB M Cpelabl OOMTaHUS, €IMHCTBA YEIOBEUYECKUX pac, HEOOXOIMMOCTU
COXPaHEHHs MHOrooOpas3usi BUJOB M JKOCHCTEM KaK YCIOBHUS COCYLIECTBOBAaHUS MPUPOJBI U
YeJI0BEYECTBA;

—YyMeHHEe pemiaTh OMOJIOTHYECKUE 3a/1a4d, BBISABISATH MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
UCCIIEyeMBIMU OWOJIOTHUECKUMH TIPOLECCAMU M SIBIICHUSIMH, J€JaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB,;

—YyMEHHE BBINOJIHATH J1a00OpAaTOPHBIE U MPAKTUYECKUE pabOThI, COOMI0OAATh MpaBuiIa pu

—pabotre ¢ y4yeOHBIM U JAa0OpPATOPHBIM OOOPYTOBAHUEM; YMEHHE BBIABUTATH THIOTE3BI,
MPOBEPATh WX OKCIEPUMEHTAIBFHBIMH  CpEACTBaMH, (GOPMYIUpPYs LelNb  HCCIEIOBAaHUS,
aHAJIM3UPOBATh MOJTYUYEHHbIE PE3YIbTAThI U JI€1aTh BHIBOJIBI;

—YyMEHHE Yy4acTBOBaTh B Y4YEOHO-HMCCIIENOBATEIBCKON pabOTe MO OMOJOTHH, DKOJOTHH U
MEOUIIUHE, HpOBO}II/IMOﬁ Ha Oa3e IIKOJIBLHBIX HAayY4YHBIX O6HICCTB, n Hy@]’[H‘IHO IpeaACTaBIATH
MOJIy4YE€HHBIE PE3yJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

—YMCHUEC OLCHUBATH THUIIOTE3BI MW TCOPUHU O MPOUCXOKICHUN IKHU3HH, 4YCIOBCKA H
YCIIOBCUCCKHUX pac, O IMIpUYHMHAaX, IOCICACTBUAX U croco0ax IpeaAOTBpAIICHHUA rJ100aJIbHBIX
W3MeHEeHu B Ouocdepe;

—YyMEHHE OCYIICCTBIIATH OCO3HAHHBINA BBIOOP Oyaymiel mpodecCHOHaTbHON NEeATeTLHOCTH B
obnactu OMOJIOTHH, SKOJIOTUH, MPUPOJIONOIb30BAHUS, MEIUIUHBI, OMOTEXHOJOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEJIBCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIyOJATh MMO3HAaBATEIbHBIN
WHTEpEC, HANpPaBJICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH mMpodeccuu u MpoI0DKEHHE
OMOJIOTMYECKOTO O00pa30BaHWsA B OpraHU3AIMUAX CPEAHET0 MPOPECCHOHAIBHOTO W BBICIIETO
o0OpazoBaHwUsI.



TemaTu4yeckoe IIIAHUPOBAHUE

KomuuecTBo B Tom uncrne Ha mpoBeaeHUE
Ne HaumenoBanue pa3nenos (Tem) 4acoB 110 sKeKypeuit 71a00paTOPHBIX U
porpaMme MIPAKTUYCCKUX pabOT
10 xmacce

1 | Beenenue 5
2 | Kimerka 30 2
3 PazmHOXeHME U UHAUBUTYaIIBHOE 11

pPa3BUTHECOPTaHU3MOB
4 | OCHOBBI T€HETUKH 15 3
5 | 'eHeruka ueaoBeka 5

Peszeps 4

Hroro 70

11xaacc
1 | OcHOBBI yueHHST 00 IBOJIOIIUU 15 1
2 | OCHOBBI CeJIEKIINHA 1 OMOTEXHOIOT U 7
3 | AHTponOreHe3 6
4 | OCHOBBI DKOJIOTUH 21 1 1
5 [OBomrorus 6nochepsl B YeITOBEK 16
Pesepn 3
Hroro 68




Kanennapno- temaTnueckoe nmiianuposanuel0O kiace

Non/ Hara dopma 5
- Iliian dakrt Tema ypoka OpraHu3anum Buabl yueOHoil 1eATeILHOCTH
YpOKa
1 Kparkas HACTOPUS pa3BUTHUSA YVH3 OOBACHATH POJIb OMOJOIMH BPOPMUPOBAHNUN HAYYHOTO
Ouooruu. MHUpPOBO33PEHUS,  BKIaJ  OWOJOTHYECKHUX TEOpHA B
2 MeTtopl uccneaoBaHusi BOMOJIOTHH. YVYH3 dbopMupoBaHHE COBPEMEHHONECTECTBEHHOHAYYHON
3 CyIIHOCTh JKM3HM U CBOMCTBA| YPOK - IPAKTUKYM |KapPTUHBI MHMpA. YCTAaHABIMBATH CBA3U OMOJIOTMH C JPYTMMH
YKHBOTO. HayKaMH.
4 VYpoBHU Opranuzanuu Ypoxk -urpa Onpenenarb W HCMHOJIB30BaTh METOJABI TO3HAHUSA IKHUBOU
YKHUBOU MaTEPHH. npuponbl. CoOnmoaTh MpaBUiia TEXHUKM O€30macHOCTH B
5 KoHTpoJIbHO- 06061Iar0muil ypok YPOK KOHTpOJIS U KaOuHeTe OUOJIOTUH, MPU MPOBEIECHUU JIA0OPATOPHBIX PadoT,
ydera 3HaHUH SKCKYpCUi. BbIIenaTh CyIIEeCTBEHHbIE NPU3HAKKA KUBOM
MPUPOILI U OHUOJOTHYECKUX CHUCTEM (KJIETKH, OPraHu3Ma,
BHJIa, DKOCUCTEM).
Onpenensatb TPOIECCH, NPOTEKAOIIME HAa PA3TUYHBIX
YPOBHSIX OpTraHmu3aIuy >kuBoi matepun. OOBSCHITD pa3Inyuus
u
€IMHCTBO JKMBOM W HEXHMBOW mNpupojsl. Mcrnoab30BaTh
pa3iauyHble HUCTOYHHKM HH(OpMAalWU, ONpPEAeNsiTh HX
HagEXHOCTh
Kierka -30 yacoB
6 Meronbl  1muronoruu. Kierounas | Ypok- XapakTepu3oBaTh  COAEp)KaHWE  KIETOYHOM  TEOpPHH.
TEOpHUsl. UCCIEeI0BaHUE OOBACHATH BKJIAA KICTOYHOM Teopuu B (QOpMHpPOBAHUE
7 OcobeHHOCTH xumuueckoro | YYH3 COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHBI MHUpa; BKJIAL]
COCTaBa KJIETKH Y4€HBIX —  HCCIEAOBaTele  KIETKHW B  pa3BUTHUE
8 Bona u eé poJb B| Ypok- OMOJIOrMYECKOI HAYKH
KU3HEACATECILHOCTU KIETKHU. HCCJICIOBAaHNE OO0BsCHATHL poJb BOCHPOHN3BCACHUA Hu nepeaaqyu
9 MI/IHepaJ'ILHLIC BEIIECTBAU UX POJIb ypOK' HaCHeZ[CTBeHHOﬁ I/IH(i)OpMaLII/II/I B CYHIECTBOBAHUHU U Pa3BUTHUU
B KJIETKE UCCIICIOBAHHE KU3HU Ha 3emiie. Boeiiensath ¢pyHaaMeHTaIbHbIe MPOLIECCHl B
10 yrHeBOI[LI u ux poJib B KOM6I/IHI/IpOBaHHBII>’I OMOJIOTHYECKHUX CHCTEMaX —OOMEH BCIICCTB U I/IHq)OpMaHI/II/I,
JKU3HEIEATSIbHOCTH KIETKU YPOK peanusanus ”HPOPMAIUHU B KIIETKE.
11 JTunuisl u X pOTIb B | KOMOMHHpOBaHHBI | BBIICIATh CYIICCTBEHHBIC INPHU3HAKK MPOLECCa  JeIICHHS
JKU3HEIEATEILHOCTH KIETKHU YPOK KIJICTKH. HpI/IBOﬂI/ITL J0Ka3aTcjabCTBa (apryMeHTaLII/Iﬂ)
12 CTpocHHe OeIKOB KoMGUHMpOBaHHEIA | POACTBA JKUBBIX OPraHM3MOB, MCIOJB3Yys 3HAHHA O IEHOME.
YPOK HpeI[CTaBJISIIB uHbOpMaIlMI0 B BHUAE COOOIIECHUMN 1
13 DyHKLIY OEIKOB KomGuHupoBanHbii | TPE3CHTAIHH XapakTepu3oBaTh COJACpPKAHUE KIETOYHOU
YPOK Teopun. OOBSACHATH BKIIA]
14 HyxnenHoBbIE KUCIOTBI Ypoxk-
HCCIIEIOBAHUE
15 AT® u npyrueopraHudeckue Ypok- KJIETOYHOW Teopud B  (HOpPMHUpPOBAHHE COBPEMEHHOU
COCJIMHEHMS KIIETKU HCCJIeI0BaHUE €CTECTBEHHOHAYYHOW KAapTHUHBI MHpPA; BKIAJT YUYEHBIX —




16 O6o6maromuii  ypok 1o Teme: | YPOK -3a4ér UCCIIeIoBaTeNel KIETKH B Pa3BUTHE OMOJIOTMYECKON HAyKd
«Xumuyeckas Opranu3arus OOBsCHATH  pOJb  BOCHOPOM3BEIACHUS U Iepenayu
KJIETKH HACJICJICTBEHHOW HH(OPMAIINH B CYIIICCTBOBAHUH M PA3BUTHHU
17 CrpoeHue KIEeTKH. YVH3 XKU3HU Ha 3emie. Boyiensaty yHIamMeHTanbHbIe MPOIECChl B
Knerounas mem6Opana. Sapo OMOJIOTUYECKUX CUCTEMaX —OOMEH BEUIECTB U MHPOpMaIuH,
18 JLp. «IIpurotoBiienue, | Ypox - NpakTHKyM peanuzanusi ”HGOPMAIIHU B KIETKE.
paccMaTpuBaHWE W OIHMCAHUC Breimensate cylecTBeHHBbIE MPU3HAKK TIpollecca JEICHHS
MHUKPOITPEapaToB KIIETOK kietkd. llpuBomuTh  JOKa3aTenbCcTBA  (QpryMEHTAIIHS)
pacTeHu» POJCTBA KUBBIX OPraHU3MOB, HCIIOJIB3YsI 3HAHHUS O T€HOME.
19 [uromnasma. Kierounsii uentp.|VYYH3 IlpencraBiaTs MHGOPMALMIO B BHAE COOOIICHMH M
Pu6ocoMbl. npe3eHTaunii - XapakTepu3oBaTh COACPKAHUE KIETOYHOM
20 JLp. «HabnroaeHnennasMoiu3a i | YPOK - IPaKTHKYM teopun.  OOBSACHATH  BKIAA KJIETOYHOH  TEOpuU B
JIETUTa3MOJIN3a B KJIETKAX KOYKHIIbI dbopMUpOBaHHE COBPEMEHHON €CTeCTBEHHOHAYYHOUW KapTHUHBI
TyKa» MHUpa; BKJIaJl YUEHBIX — HUCCIIeI0OBaTeNIel KJIETKH B Pa3BUTHE
21 OlIIC. Kommrekc lNompxu. | YYH3 O6uonorndeckoit Hayku OOBIACHATH POJIb BOCIIPOU3BEIEHUS U
JInzocomel. Kiterounsre nepesavyy HacjleICTBEHHON HHpOpPMAIK B CYIIECTBOBAHUH U
BKJTIOUCHUS pPa3BUTUU XU3HM Ha 3emie. Breimemsats (yHmaMeHTanbHBIC
22 MuTtoxoHIpun. ITnactumer. | YYH3 MPOIIECCHl B OMOJIOTHYECKUX CHUCTEMax — OOMEH BEIIEeCTB U
Opra"ouIbLIBIKCHUS nHpopMarnu, peann3aius nHGoOpMaIuy B KIETKE.
23 CxojcTBa ¥ pa3nuaus BctpoeHnn | YYH3 Boimenars CylecTBEHHbIE MPHU3HAKK TMpolecca JeIeHUs
MPOKAPUOTHUECKUX u kiaeTkd. [IpuBoauTh  foKa3aTenbcTBa  (apryMeHTalus)
JYKapUOTHYECKUX KIIETOK. POJCTBA KUBBIX OPraHU3MOB, MCIOJIb3ys 3HAaHUS O F€HOME.
24 CXOJICTBO M pasiMyde B CTPOEHUHM | YPOK- Ilpencrapnare wuHPOpPMALMIO B BHJIEC COOOIIEHHH H
KJIETOK pAacTeHWH, S>KUBOTHBIX U |HCCIECIOBAHUE IIPE3CHTALMN
rpuOOB.
25 Hexnerounsie  Gopmbl  xu3HU. | YPOK-
Bupycel u 6akrepuodaru. HCCIIEIOBAHUE XapaKTepI:BOBaTB COZCpKaHne .
26 OG6OOIIAOMIH  ypOK 10 TeMe: | Y POK -3a4eT KJIETOYHOU TEOPHH. O6T:>SICH5[TI> BKIIa]l KJICTOYHOH Teopuu B
«CTpoeHI/Ie KJIIETKN)) (bOpMI/IpOBaHI/Ie COBpeMeH.I‘-IOI/I eCTeCTBeHHOHay‘IHOEI
27 OGMCH BEIECTB M OHeprud  B| KOMOMHHPOB KapTHHBI MUpa; BKJIAJ Y4EHBIX — HCCIIENO0BATENEH KICTKU B
KIIETKE AHHBIH YPOK pa3BUTHE OHOJIOTUYECKOW  HAYKH O6Lg<:H;1TL poJib
28 DHEPreTHIecKuil 0OMEH BKIETKE | Y POK- BOCITPOM3BE/ICHUS UIepeaun HACIEICTBEHHOW WH(pOpMaLUU
HCCIIeI0BAHNE B CYyILIECTBOBAaHMU U PA3BUTUHU KU3HU Ha 3emie. Beiiensats
29 ITuTaHKe KIETKH VVH3 (bynnavenTanpubie
30 ABTOTpO(HBI ~ THI  NUTAHUSA. | yPOK-
PoTOoCHUHTE3 MPaKTUKYM
31 ABTOTpOGHBI  TUO  MHUTaHUS. YpOK- MPOIECCHl B OMOJIOTUYECKHX CHUCTEMaX — OOMEH BEIUIECTB U
XeMOCHHTE3 MPaKTUKYM uH(pOpMaInK, peaar3aus HHPOpMAaIH B KIIETKE.
32 I'nernueckuit kon. Tpanckpuniusi. Ypoxk- BreiensaTe CyliecTBeHHbIE NPHU3HAKM Mpolecca JeJIeHUs
UCCJIEeI0BaHUE kneTku.  [IpuBoauTh  J0KazarenbcTBa  (apryMEHTAIus)
33 Cunre3s OEIKOB B KIIETKE. VYVH3 POACTBA JXKUBBIX OPraHU3MOB, HCIIOJb3YySl 3HAHUSA O I'C€HOME.
34 Peryﬂ;]]_{p[;] TPAaHCKPHUIILIUH U Ypo}( - HpeI[CTaBJ'ISITB I/IH(i)OpMaLII/IIO B BHUJC COO6IHCHI/II71 )5
TPAHCJIALIMU B KJIETKE HOPraHu3Me. HCCIIEOIOBAHUE [IPE3EHTALMN
35 KoHTponpHO- 0000mIatonuil  ypok Ypok




noreMme: «KieTka»

KO HTpOJISI H yqua
3HAHUH

Pa3MHOKeHHE U HHIAUBHUAYAJbHOC PA3BUTHC OPraHU3MOB — 11 yacoB

36 JKW3HEHHBIN LUK KIETKH YVH3 BrliensaTs CcylecTBeHHbIE IPU3HAKUIIPOLECCOBPA3MHOKEHUS
37 Muto3. AMUTO3 Komb6unupos u omogoTBopeHus. CpaBHHBaATh TIOJOBOE | Oecroyioe
AHHBIN Pa3MHOKEHUE W JIeJaTh BBIBOJbI HA OCHOBE CpPABHEHHS.
38 Meiio3 VYpox - OOBSCHATh OTPUIATEIHLHOE BIIMSHUE AJKOTOJISI, HUKOTHHA,
HCCIIEIOBAHUE HApPKOTUYECKHX BEIIECTB HA Pa3BUTHE 3apOJIbllIa YEJIOBEKA;
39 CDOpMLI Pa3MHOXKCHUS OPTaHU3MOB. YpQK- IMPUYIUHBI HapyHIeHI/Iﬁ pasBuUTHA OPraHu3MOB. CpaBHI/IBaTB
BGCHOJ'IOG‘paSMHO)KCHI/Ie HCCIICIOBAHHUE 3apoAblIK YCJIOBCKAa W JAPYIrUX MIICKOIMUTAIOMIUX W OCIaTh
40 @opMBI Pa3MHOKEHUS OPTaHU3MOB. Ypok- BBIBO/IBI HA OCHOBE CcpaBHCHHs. OLeHHBAaTh
[Tosl0BOEpa3MHOKEHUE HCCIIEIOBAHUE
41 Pa3BuTHE MOJIOBBIXKIETOK Ypoxk- STUYECKUE aCIMeKThl TMPUMEHEHHUS CTBOJIOBBIX KIIETOK B
HCCIIEIOBAHUE MEIUIIMHE. AHATW3UPOBATh M OILICHUBATh IIEJIEBBIE W
42 OnnoaoTBOpeHUE YVH3 CMBICIIOBBIE YCTAHOBKHM B CBOMX JICCTBHUSX W TOCTYIKAaX IO
43 OHTOreHe3- MHIUBUIYATbHOE YVH3 OTHOHICHHUIO K CBOEMY 3J0pPOBbBIO, IIOCICACTBUSA BIIMSIHUSI
pa3BUTHE OPTraHU3MOB dakTopoB pucka Ha 370poBbe. OOOCHOBBIBATH MEpPHI
44 J%08010%0:Y71 JyallbHOEpa3B VYVH3 HpO(i)I/IJ'IaKTI/IKI/I BpCIHBIX IPUBBIYCK
uTHE. DMOPHOHAIILHBIN ITEPHOT
45 WNHnuButyamsHOEpa3BUTHE. VYVH3
[TocTaMOpHOHATILHBIATIEPHO T
46 O6oOmaromuii  ypok MO TeMe: Ypoxk -3auér
«Pa3MHOXEHHE WUHIUBUYAIBHOE
Pa3MHOKEHHE
OcHoBbI reHeTHKHU- 15 yacoB
47 Hctopus pa3BUTHS TEHETUKHU YVYH3 XapakTepru3oBaTh 3aKOHOMEPHOCTHU HAaCJIIEI0OBAHUS,
48 3aKOHOMEPHOCTH HaCJIEI0BAHMS. Ypoxk- ycraHoBieHHble ['. Mengenem; packpblBaTh COJEPKAHHE
MonorudpuaHoe CKpeluBaHue HCCJICI0BaHUE XpPOMOCOMHON TEOPUM HACIEACTBEHHOCTH, COBPEMEHHBIX
49 MHOeCTBEHHBIEAIIENH. VVYH3 NPEACTABICHUI O TE€HE UM TE€HOME, 3aKOHOMEPHOCTHU
AHanu3upyrolee CKpelBaHue n3MeHunBocTH. OnuceiBaTh Bkian I'. MeHnens B pasButue
OMOJIOTUYECKON HAYKH,
YCTaHOBJIEHHBIX UM 3aKOHOMEPHOCTEH B
50 [L.p.Nel «Pemenue reHernyeckux YpOK- dbopMUpOBaHHE COBPEMEHHOM
3a/1au» MPaKTUKYM €CTECTBEHHOHAYYHOU KapTuHbl MHpa. CHcTeMaTru3upoBaTh
51 JluruOpuaHoe CKpeliuBaHue Ypok- uH(GOPMAIIMI0O U TPEACTaBIATH €€ B BHJE OOIICHUNA W
UCCJIEeI0BaHUE npeseHTanuii. [IpuBoAUTH NOKa3aTeabCTBa (apryMEHTAIIHIO)
52 [L.p. No2 «Pemenuesanau» YPOK- pPOJACTBA JKMBBIX OPraHM3MOB Ha OCHOBE MOJIOKEHUU
IPaKTHKYM TE€HETUKH. YmMmerb MOJIb30BATHCS TE€HETUYECKOM
53 XpoMocoMHast TEOpHSI YVYH3 TEPMUHOJIOTHEN W CHUMBOJIMKOW. Pemats siemeHTapHbIE
HaCJII€ICTBECHHOCTU TCHECTUYCCKUEC 3aJa4un.
54 B3aHMOHeﬁCTBHC HeaJJIeJIbHBIX YPOK' CocTaBiiaTh SJICMCHTAPHBIC CXCMbI CKPCIIUBAHUA. BriaBnsaTh
TE€HOB HCCIIeIOBaHUE HCTOYHUKU MYTArcHOB B OKPY)KaIOH_[eﬁ cpeae (KOCBCHHO).
55 ]_II/ITOHJ'Ia?)MaTI/ILIeCKaﬂ YPOK' HpI/IBOI[I/ITB MMPUMCPEL HaCJICACTBECHHBIX 3a00JIeBaHUIT
HaCJICACTBEHHOCTD HcclIeIOBaHue ‘{eJIOBeKa,O6T;HCHSITI> NpHUYUHbI KX BO3SHUKHOBCHUS, HA3bIBATh




56 ['eneTnyeckoe onpe/eeHue noja YVYH3 Mepbl mpodwirakTuku. JlenaTte KpaTrkue cooOmeHus Ha
S7 ILp. Ne3 «Pemenue 3amad Ha|ypok- NIPaKTUKyM |OCHOBE

CLEIUJICHHOE c M0JIOM uHOpMAllMK U3  JOMOJIHUTEIBHBIX  HCTOYHHKOB O

HacJIe0BaHUEM» JOCTIDKEHUSX METUIIMHCKOW TeHETHKH B BHJIE COOOIICHUN U
58 M3MeHYUBOCTh VYVYH3 npeseHTauuil. [IpuBoauThI0Ka3aTENBCTBA (APIYMEHTALIHIO)
59 Buael myranui Ypok- pOICTBa JKMBBIX OPraHU3MOB Ha OCHOBE IOJIOXKEHHI

HcclieTOBaHue TEHETHKH. YmeTp MOJIB30BATHCS T€HETUYECKOU

60 IIpyuMHbEI MyTalMl VYVH3 TEPMHUHOJIOTUEA W CHUMBOJIMKOM. Pemare »ieMeHTapHbIe
61 O6oOmaromuii  ypok 1O TeMe: Ypox -3auéT FCHETUYECKUE 3a1a11.

«OCHOBBI TEHETHUKHY

I'eneruka yesaoBeka — S yaca

62 Meronsl wuccinenoBanusa reHeTukd | Y YH3 Ha3zriBaTth MIPAYHHBI HacJIeICTBEHHBIX u

YeJIOBEKa HEHACJICACTBEHHBIX W3MEHEHUMW, BJIMSHUS MYTareHOB Ha
63 ['eHEeTHKA M 3/I0POBBE YVYH3 OpraHu3M YeJIOBEKa,
64 [TpoGnemsr regetnueckoii | YYH3 HACJICJICTBEHHBIX 3aboJyieBanmii, myrtanui. [losb3oBaThes

0€30MacHOCTH FEHETUYECKOW TEPMHUHOJIOTMEM M CUMBOJIMKOUW. Pemarth
65 O0o0marommn YpPOK 10 TeMe: yp()K -3a4éT 3JIEMEHTapHbIE TCHETUYCSCKUE 3aJa4H.

«[eHeTHUKA YEJIOBEKA) CI/ICTeMaTI/ISI/IpOBaTB I/IH(bOpMaI_[I/IIO U TOpEACTaBIATH e€ B
66 [TpomexxyTouHasiaTTecTalus 1Mo Ypox BHJIE COOOIICHMI HIIPE3CHTALNH

ounosornm 3a 10 kmacc KOHTPOJII U  ydera

3HAHUI

67 |PesepB —4 yaca

- 70




11 kaace

Non/ Hara dopMma 5
g (Haan | @akr Tema ypoka OpraHu3anumn Buabl yueOHoi 1eATEILHOCTH
YPOKa
OcHoBBI YueHHsi 00 3BoIIOINH- 15 yacoB
1 Pa3zButHe 3BOTIOLIMOHHOTO VYpoxk ycBoenusi | OnuceiBaThpa3BUTHE ABOJIIOIMOHHBIX HJIEH.
yuenus Y. JlapBuna HoBbix 3HaHMi1 XapakTepru30BaTHCOACPKAHUEIBOITOLUOHHON
teopun./lapBrHa.O0bACHATHBKIA
HBOJTIOIIMOHHONTEOPUUBPOPMUPOBAHNIEC
2 qapnl,g I[apo[H " OCHOBHBIC YPOK YCBOCHUS COBpeMeHHOﬁeCTGCTBeHHOHaleHOfIKapTHHBI
TOJIOKEHUS HosrIx 30381 mupa. [IpuBoIMTEAPTYMEHTEI, TOATBCPIKAAIOIIIC
ero TeopHu ABOJTIOIMOHHBICM3MEHEHHSIBKUBOUTIPUPO/IE.
BrinensTecynecTBeHHbICIPU3HAKUBU/IA,
3 Bii1, Cro KpUTCpHHL, YpOK- MPOLIECCOBECTECTBEHHOTO
HCCe10BaHHe oT60pa,popMHUpOBaHUS MPUCTIOCOOICHHOCTH,
Z Tomymman Vpox - oOpazoBanusi BHAOB. OOBACHIATH TPHUYUHBI
SBOJIIOIMH, W3MEHSEeMOCTH BHJOB. [IpuBOIUTH
5 T = = HCCH§HOB3HH6 JI0Ka3aTeNIbCTBA (apTyMEHTAIIHNIO ) POJCTBA KUBBIX
CHETMHECKIH COCTAaB 1IOMYTALMH POK OpPraHr3MOB Ha OCHOBEIIOJIOKEHUN
. NPaKkTHKYM | 3o jofHOHHOTO ~ yYYeHHS,  HEOOXOIMMOCTH
6 N3menenus reHoGoHaa MOMYISAIIANA KomOuHMpoBaHHBII COXpaHCHHS
YPOK
7 Bbopw6a 3a cymectBoBanue u e€ ¢popmbl. | KoMOMHMpOBaHHBII
YPOK
8 JLP. «lIpucnocobrenue opeanuzmos k| YPOK YCBOCHUS
cpede  obumanus Kaxk — pe3yivmam HoBbIX 3HaHUM
oelicmaus eCmecmeeHHo20 omoopay
9 N3onupyromuye MexaHu3Mbl Ypok — MHOT000pa3us BuA0B. OnucsiBaThoco0eH Buaa
HCCJIEI0BAHUE 10 OP(POJIOTUIECKOMY KPUTEPHUIO. BbIBISTH
10 Bunoo6paszoBanue Ypok — M3MEHYMBOCTHOPraHU3MOB,IPUCIIOCOOICHUS
PAKTUKYM opranu3MoB K cpenae oOutanus OmNUCHIBaTH
11 MaxkposBoronus, e€N0Ka3aTeabLCTBA Ypok ycBoeHuUs Pa3BUTHEIBOIIOUMOHHBIXHAECH. XapaKTepr30BaTh
HOBBIX3HAHUI COJIepKAaHUEIBOIIOIIMOHHO Teopuu Y./{apBuHa.
12 Cucrema pacTeHUW U KUBOTHBIX — Ypok — OOGBACHATH BKJIAIIBOJIIOLMOHHOWTEOPHUB .
0TOOpaKEHHUE IBOJIIOIIMH HCCJIENOBAHUE (opmupoBanum . COBPECMEHHOU
13 I'maBHBIE HANIPABIICHUABOJIIOLUN Ypok — €CTECTBEHHOHAYYHOU KapTHHBI MUPA.lIpHBOAUTE
OpPraHUYeCcKOro Mupa HCCJIENOBAHUE ApPryMCHTBI, MOATBCPIKIAAIOIMHUC  5BOIOMHOHHBIC
14 EctectBeHHBIN 0TOOP HETO (GOPMBL. Ypoxk - npakTukym | “SMCHCHUABKHUBOUIIDUPOIC. Beisiensre




15 O06o00marmuil ypok moreme KonTtponsHo- CYILECTBEHHBICTIPU3HAKUBUIA, MIPOLIECCOB
«OCHOBBI Y4eHUsT 00IBOITIOIIUNY 00001IAIOINIT YPOK | €CTECTBEHHOTO oTbopa,hopMupoBaHUs
MPUCTIOCOOJIEHHOCTH,
oOpazoBanusi  BHUOOB. OOBACHATH NPUUYHHEI
HBOJIIOIINH, U3MEHSIEMOCTH BUJIOB.
OcHOBBI ceJIeKIIMU U OHUOTEXHOJIOTHH - 7 4YacoB
16 OcHoBHBIE ~ MeTOABI  celnekuuu u| Ypok ycBoeHus | XapakrepusoBaTh Bkiaax H. W. BaBunoBa B
OMOTEXHOJIOT MU HOBBIX3HaHUH pa3BuTHE OHOJIOTMYECKOM Hayku. Bpiiensats
CYIIIECTBEHHBICTIPU3HAKH
17 MeToibl CeNneKIuu pacTeHU Komb6unuposaunsiii |[Iponecca uckyccrBeHHOTO 0TOOpa. CpaBHUBATH
YPOK €CTECTBEHHBI U MCKYCCTBEHHBIN OTOOp U /€naTh
18 MeTobl CeneKIuu pacTeHU KoMOuHMpOBaHHBIN | BBIBOJBl Ha OCHOBE CpaBHEHMs (J1abopaTopHas
YPOK pabora).
19 MeTo/1bI CENEKIUU KUBOTHBIX Kombunnposanmubiii | Xapakrepuszosath Biiax H. M. Basunosa B
YPOK pa3BUTHE OWOJOTHYECKON HAayKd. BBIIenarsh
20 Cenekuusi MUKPOOPraHU3MOB. VYpok — CYmECTBCHHBIC IIPU3HAKH nponecca
UCCIICIOBAHHE HMCKYCCTBEHHOTO 0TOOpA.
CoBpeMeHHOE COCTOSIHUE u| Ypok - mpaKTHKyM CpaBHUBaTh €CTECTBEHHBIW M HMCKYCCTBEHHBIN
21 MEePCIIEKTHBBI oTOOp U JenaTh BBIBOJBI Ha OCHOBE CPAaBHEHMS
OMOTEXHOJIOTUU (maboparopHaspaboTa).
0606]_[_[3}0]_[_[1/11‘;1 YPOK TTOTEME KOHTPOHBHO' AHaHI/ISI/IpOBaTB u OHCHI/I]EaTB3TI/I‘IeCKI/Ie ACIICKTHI
22 «OCHOBBI CEJIEKIIMN HOMOTEXHOJIOTHH» | 00oO0mIaronuii ypok |HEKOTOPBIX MCCICIOBAHNNB obusactu
OMOTEXHOJIOTUU
AHTpoOnorenes-6 yacon
23 [lonoxenne uenoBeka B cucreme| KomOunupoBauuslii |Onpenenar MecTo  4eloBeKa B CHCTEME
OpraHHYeCKOrOMHUpa YPOK OpraHMYecKoro Mupa. ApPrymMeHTHpPOBaTh CBOIO
OcHOBHBIE CTaIMUAHTPONIOTEHE3a TOYKY 3pEHHUS B XOJI€ JUCKYCCHUU MOOOCYKICHUIO
24 Ypoxk - po0OIIeMBbl
UCCIIEJIOBaHKE IIPOUCXO0KICHUSUETIOBEKA. Haxoautsb
HH(POPMAITHIIO 0
o5 JIBUKyIIMe CUIIBIAHTPOIIOTEeHE3a YPOK yCBOCHHs | IPOUCXOXK/ICHUH YE€/OBEKA B PA3HBIX HCTOYHUKAX
HOBBIX3HAHUH 1 o1ieHuBaTh €€.COCTaBISATh cXeMy
26 JIBMKyIIMe CUJIbl aHTPOTIOTEHe3a Ypox - MIOCJIEI0BATENbHBIXCTAIN I
MPAKTHKYM AHTPONOreHe3a. BeISIBIATh  IBWXKYIIME — CHJIBI
27 IIpapoauna yeaoBeka Ypok YCBOGHHs | AHTPOTIOTeHE3a, [IpuBomuTE  JOKa3aTeIbCTBA
HOBBIX3HAHUHU TOTO, YTO BCE pachl YEJIOBEKAa OTHOCATCA K
28 Pacel u ux npoucxoxaeHue VYpok — onHOMY BuAy. COOTHOCHTH OCOOEHHOCTH pac C
UCCIICIOBAHKE YCIIOBUSIMU Cpefibl, B KOTOPBIX OHU BO3HUKIIH.

OcHOBBI 3K0JI0TUH -21 yac




29 UTo u3ydyaeT 3KOJIOorus KomOunupoBauublii | OOBSCHATH BIUSHUEIKOIOTHUECKUX (DAKTOPOB HA
YPOK opraau3MsL [ IpuBOIUTH JI0KA3aTenbCTBA
30 Cpena oOUTaHUSOPTAaHU3MOB H €6 v (apryMeHTaInuio) B3aUMOCBSI3€H OpPraHU3MOB U
POK - MPAKTUKYM .
(hakTopsl OKpY Karoleu CpEIIbI. BrISBISAT
31 Cpena oOMTaHUSOPTAaHU3MOB U €€ KoMOMHMpOBaHHBIN |[IPUCIIOCOONIEHHS y OPraHM3MOB K BIIHMSHHIO
(hakTopsl YPOK Ppa3InYHBIX
32 MecroobuTanue u KOJIOTHYECKUE VYpox - SKOJIOTHYECKUX (pAKTOPOB
HHIITN IPAKTHKYM (;1aboparopHasipadoTa). XapakTepu3oBaTh
OcHOBHBIE TNl OKONOTHYECKHX | v oo | CONCPIKAHNC ydCHHS B. H. Bepnaackoro o
33 B3aUMOIEICTBUI poKy ” omocdepe, ero BKIIA B pa3BUTHE OUOJIOTHYECKOM
HOBBIX3HAHUT
HAyKH.
34 OCHOBHBIE THITBIIKOJIOTHICCKHX VPOK - IPAKTHEYM BriensaTecymecTBeHHbIE TIPU3HAKKH 3KOCHCTEM,
B3aMMOJICHCTBUI mporecca KpyroBopoTa BEIIECTB U ITPEBPAIICHUIA
35 KoHKypeHTHBIE B3aMMOIEHCTBUSA Komb6unupos SHEpPruM B 3KocucreMax u onochepe. OOBACHATH
aHHBIN YPOK MPUYUHBIYCTOWYUBOCTH U CMEHBI SKOCUCTEM.
36 OCHOBHBIE PKOJIOTUYECKUE VDOK - [IDAKTHK [IpuBomuTh JOKa3aTeNbCTBA  (apryMEHTAIMIO)
XapaKTepPUCTUKUIIONYIIALIUU b p M lenmHCTBA KMBOH M HEXMBOH TIPHPOIBI  C
37 JInHaMuKa NOMyJIAIU KoMOMHUpOBAHHEIN |HCIOIB30BAHMEM  3HaHMH O  KPyroBOpoOTe
YPOK BEIICCTB. Y METHIIONB30BAThCS  OHMOJIOTHYECKOM
38 DKOJIOTHIECKHE COOOIIecTBa Vpok - TEPMHUHOJIOTHE UM CUMBOJIMKON. CoOCTaBIATH
IPAKTHKYM JJIEMEHTapHBIE CXEMBI TEepeHOCa BEIIECTB U
39 DKOJIOTHYECKHECOOOIIESCTBA VYpox ycBoeHUs SHEPTHU BIKOCHCTEMAX (LEMH U CETHITUTAHUS).
HOBBIX3HAHMUH BBIABISITE  aHTPONIOTEHHBIE  M3MCHEHHUS B
40 CprKTypa COO6H.[eCTBa KOM6HHHPOB3HHBH>1 JKOCHUCTEMAX CBOEU MECTHOCTH, U3MCHCHUSA B
YPOK 9KOCHUCTEMaxX Ha OMOJIOTHYECKUX MOJIEISIX
41 B3anMocBsI3b Opranu3mMoB B v
POK - IPAKTHUKYM
coo0ImrecTBax
42 [TunieBreie nemnm. KomOuHMpoBaHHBII
YPOK
43 DKOJIOTUYECKUE TUPaMUIbI Ypox -
MIPaKTUKYM
44 DKOJIOTHYECKHECYKIIECCUU YpoK — MpaKkTHKyM
45 Biusinue 3arps3HeHUi Ha )KUBBIC KoMmOuHMpOBaHHBIN | AHAIM3UPOBATh M OILICHUBATHITIOOAIbHBIC
OpraHu3MbI YPOK 9KOJIOTMYECKHUE MPOOIEeMbl U MYTH UX pPELICHUS,
46 OCHOBBI paIOHAIBHOTO VDOK - HDAKTHK MOCJICICTBUSICOOCTBEHHON  JIeATEIIbHOCTH B
MIPUPO/IOTIOTIH30BAHHSL. P P M OKpYyXarotencpeie;0noI0rHuecKyro
47 Pemenue skosiornyeckux 3agad KoMOMHUpOBAHHBIN | MFHPOPMALHIO O III00AIBHBIX SKOJOTHYECKUX

YPOK

np06neMax, MOJIy1aCMyH0 U3 PASHBIXUCTOYHUKOB;




48

Dxckypeus Nel
«EcTtecTBeHHbBIC HUCKYCCTBCHHBIC
9KOCUCTEMBD»

YPOK - IPaKTUKyM

LEJEBbIE M CMBICJIOBBIE YCTAHOBKH B CBOUX
I[€I>'ICTBI/I$IX U TIOCTYyIKax II0 OTHOLICHHUIO K
OKpY>Kalollen cpenie

49 K.p. Ne 3 mo reme «OCHOBBI SKOJIOTHI» Ypok
KOHTPOJIS
Tema 5. IBosronusa 6uocdepnl u yea0BeK — 16 yacos
50 ['umnoTessl 0 MPOUCXOKACHUH KUIHH Ypok ycBOeHHUS | AHAIM3UPOBATH U OIICHUBATHPA3THYHBIC
HOBBIX3HAHUU TUTIOTE3bI CYIIHOCTH KHU3HU, TIPOUCXOXKICHUS
ol CoBpeMeHHbIE MPECTABICHUS O KomOuHupoBaHHbIH | KU3HHU(1a00paTOpHas paboTa —IIPOEKT).
MTPOUCXOXKICHHUH YKU3HU YPOK ApryMEHTHpPOBATh CBOIO TOUKY 3PEHUS B X0OJI€
52 OCHOBHBIC ATAIBI PA3BUTHS KU3HU HA JIMCKYCCHH TI0 0OCYKACHUIO THITOTE3CYIIHOCTH U
3emite YpOK — IPaKTHKYM MIPOUCXOKICHUSDKU3HH
53 OcHOBHBIE ATaMbl Pa3BUTHS KU3HU HA KomOuHupoBaHHbI | AHATM3UPOBATh U OLIEHUBAThPA3INYHbIE
3emiie YPOK TUTIOTE3BI CYITHOCTH KHU3HU, TIPOUCXOXKICHUS
54 OBoutrorus orochepsl VYpoxk ycBoeHHsT | XKuU3HU(J1abopaTopHast paboTa —IIPOEKT).
HOBBIX 3HAHUH ApPryMEHTHPOBAThH CBOIO TOUKY 3PEHUS B XOJIC
55 DBodroius duochepbl VYpox - JUCKYCCHU 0 OOCYX/IEHUIO TUIIOTE3CYIIIHOCTU U
MPAKTHKYM TIPOUCXOXKICHUSDKU3HH
56 AHTPOTIOT€HHOEBO3/IEHCTBUE HA KomOunupoBaHHbIit
ouocdhepy YPOK
S7 O6006maronuit ypok noreme
«IBOJTFOITHSI 6ng£(bepbm YeJI0BEK» YPOK - IPaKTHKyM
58 K.p. Ne 4 o Teme «DBomronus Ypox
OrochephIueIoBeK» KOHTPOJISI3HAHHI
59 [ToBTOpeHue Tembr «OCHOBBI v
POK -IIPAaKTUKYM
LUTOJIOTHNY.
60 [ToBTOpenue Tembl «Pa3MHOXKEHHUE, v
POK - IPaKTHUKYM
WHIUBUAYAIbHOEPA3BUTHE.
61 [ToBTOpenue TeMbl «OCHOBBI TEHETUKHUY» |  YPOK -MPAKTUKYM
62 [ToBTOpeHue Temul «I eHeTHKA v
POK -TIPaKTUKYM
YEIIOBEKaY.
63 [ToBTOpenue Tembl «OCHOBBI yueHUs: 00 VpOK - IPAKTHKYM AHaNM3UpPOBAThH U OLICHUBATHPA3IHYHBIC
IBOJIIOLIHI. TUNOTE3bI CYIIHOCTHU KHU3HU, TPOUCXOKICHUS
64 [ToBTOpenue tembl «OCHOBBI CENEKLIMU v *u3HU(1abopaTopHas paboTa —IIPOEKT).
MOMOTEXHOJIOTHI. POK = MIPAKTHIYM | Ay ryMeHTHPOBATH CBOIO TOUKY 3PEHHUS B XO/1€
65 [ToBTOpEHUE TEMBI « AHTPOTIOTEHE3Y. JMCKYCCHHU 10 00CYKAEHUIO THIIOTE3CYIHOCTH

YPOK - IPaKTUKYyM

U TPOUCXOKICHUS
KHN3HHU




| Peseps — 3 uaca

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

- MULTIMEDIA — noxnepxka kypca «O0mast Onoyorus»;
- Jlabopatopus KJIETKA; Meroanyeckue matepuaibl: COOpPHUK HOPMATHUBHBIX NOKYMEHTOB. buonorus /Coct. D.JI. Huenpos, A. T,
ApkanbeB. — M.: [Ipoda, 2010

Cnucok JuTepaTypsl 1JIsl yYUTes:

- baryes A.C., I'ynenxoBa M.A., EneneBckuii A.I'. buonorus. bosbioii cripaBOYHUK JJIs MIKOJILHUKOB M MOCTYMAIOIIUX B BY3bl. — M.:
Hpoda, 2011

- bosroa U. B. COopnuk 3amau mo OO1ieit OM0I0THH TS MOCTYMAOIMINX B BY3bl. — M.: «OHukc 21Bek» «Mup u obpazoBanuey, 20123
- Kosznora T.A., Kyamenko B.C. buonorust B Tabmiax 6-11 xmaccel. CrpaBounoe nocooue. — M.: JIpoda, 2010

Jlono/IHUTE/IbHAS JIUTEPATYPA IS YYUTEJIS:

- AnactacoBa JLII. O6mas 6uonorus. Iugaktudeckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.
- UsanoBa T. B. COopHHK 3aaHuii 110 0O0IIIel OMOIOTHH: TToCOOMe /ISl yJamuxcst 001meo0pa3oBar.
yupexxienuii /T.B. Banosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: Ilpocsemenue, 2012

- Kosnosa T.A. Konocos C.H. Jlunakrrudeckue KapTOUKK-3a1aHus 110 oO1iei ouosorun. — M.:

Nz patensckuit Jom «Ienmxepy», 2012 — 96¢.

- JTaboparopuss TEHETHKA; « JTaboparopus DKOCUCTEMBI;

HNutepuer-pecypcenbi: Caiitel B UHTEpHeT:

- www.bio.1september.ru — rasera «bruosorus» - MpUIIOKEHUE K «1 CEHTAOPs»;

- www.bio.nature.ru — Hay4HbIe HOBOCTH OMOJIOTHH;

- www.edios.ru  — DII0C — IEHTp TUCTAHIIMOHHOTO 00pa30BaHHS;

- www.km.ru/education - yaeGHbIC MaTepHabl 1 cioBapu Ha caiite «Kupuma u Medoauit

OBPA30OBATEJBHBIE PECYPCBHI U PECYPCBbI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE

- www.bio.1september.ru - razera «buonorus» - npunoxenue K «1 ceHTIOps»

- Www.bio.nature.ru - HaygHble HOBOCTH OHOJIOTHH

- www.edios.ru - DHaoc - IeHTp TUCTAaHIIMOHHOTO 00pa30BaHHS

- www.km.ru/education - Y4eOHbIe MaTepualsl U cioBapy Ha caiite «Kupumn u Medoauii»



http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

- http://school-collection.edu.ru - Exunas kosutekius mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.

- http://window.edu.ru/ - Eaunoe okHO J0CTyIa K 00pa30BaTe/IbHBIM pecypcam

- http://www.priroda.ru — Ilpupo/a: HalMOHAIBHBIHN TOPTAJL.

- http://obi.img.ras.ru — basa 3HaHwuit 10 OHOJIOTHUH YeIOBeKa. YUSOHHUK 110 MOJICKYJIIPHOW OHOJIOTHH YeI0BeKa, OMOXUMUH, (PU3UOJIOTHH,
TE€HHOU 1 0EJTKOBON MH)KCHEPUH.

- http://www.zoomax.ru — 300JI0THsI: YEJIOBEK U JOMAITHHE KHUBOTHBIC.

- http://www.fipi.ru — denepanbHbBI HHCTUTYT MEIATOTUYCCKUX U3MEPEHHIA



http://school-collection.edu.ru/
http://window.edu.ru/
http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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