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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o GuojioOTMK Ha YpOBHE CpeaHero oOuiero oopasoBanus pazpaboraHa Ha ocHoBe dDenepaibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoit ®enepanuny, ®PI'OC COO, Konuenuuu npenogaBanusi yueOHOTro
npenmMera «buonorus» U 0CHOBHBIX MOJOKEHUH (enepaibHOi paboueit mporpaMMbl BOCIUTaHUS.

Yuebubiii npeametr «buonorus» yrniyonéaHoro ypoBHs u3yudenus (10—11 kmaccel) sIBISE€TCS OJHUM M3 KOMIIOHEHTOB
npenmetHor obnactu «EctectBenHo-HayuHble mnpeameTsl». CommacHo mnonoxkeHusm PI'OC COO npodunbHble yyeOHBIC
MpeAMEThI, U3y4aeMble Ha YIIyOJIEHHOM YpOBHE, SIBISIOTCA criocoOboM nuddepeHuuanuu oOy4eHUsT Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs U TMPU3BAHBI 00ECHEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CPEIHUM OOIIHUM, CPEIHUM
npodeccuoHaNbHBIM U BBICHIUM OOpa3oBaHueM. B To ke BpeMsl KaXIbli M3 3TUX Y4E€OHBIX MPEAMETOB JOHKEH OBITH
OpPUEHTUPOBAH Ha NPUOPUTETHOE pEIlICHHE OO0pa30BaTENbHBIX, BOCIUTATEIbHBIX M PA3BUBAIOIIMX 3a/]ay, CBSA3AHHBIX C
npodopueHTaned o0yJaronmxcss U CTUMYJIUPOBAHUEM HHTEpPECa K KOHKPETHOM 0O0JaCTH HAayyHOTO 3HAHMSI, CBS3aHHOTO C
Ouosioruei, MEAUIIMHOMN, SKOJIOTHEH, TICUXOJIOTHEH, CIIOPTOM UJIM BOCHHBIM JI€JIOM.

[TporpamMMa mo Ouonoruu AaéT MpEACTaBIECHUE O LT U 3ajJadax u3ydeHus ydeOHoro mnpenmMera «buonorus» Ha
yIIyOJIEHHOM YpOBHE, ONpeAeNsieT o0s3arenbHOe (MHBAPUAHTHOE) NPEIMETHOE COJEp)KaHHE, €ro CTPYKTYPUPOBAHHE IIO
paszzenaM M TeMaMm, paclpeesieHUe Mo KjiaccaM, peKOMEHyeT MOCel0BaTeIbHOCTh U3yUEHUsl YUeOHOro Marepuasa ¢ yu4éToM
MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTMKH Y4EOHOTrO Mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH oOywaromuxcs. B
nporpaMMe Mo OMOJIOTHH peajr30BaH MPUHIUI MPEEMCTBEHHOCTH C M3ydeHHUEM OWOJIOTMHM Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, Onarogapsi 4yeMy MNPOCMAaTpPHUBAETCS HANpPaBICHHOCTh Ha MOCHEAyIOUlee pa3BUTHE OMOJIOTMYECKHX 3HAHUM,
OpUEHTHPOBAHHBIX Ha (POPMHUPOBAHKE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, SKOJIOTHUYECKOTO MBIIIIJICHHS, TPEACTABICHUN O
30pOBOM 00pase KU3HM, Ha BOCHHUTaHHE OEpeKHOro OTHOLIEHHWS K OKpYXKarolled mnpupoaHoil cpere. B mporpamme 1o
OMONIOTUY TaKXe TMOKa3aHbl BO3MOXKHOCTU yueOHoro mpenmera «buonorus» B peanmmsamum TpeboBanuii ®I'OC COO k
TUTAHUPYEMBIM JIMYHOCTHBIM, METaIPEIMETHBIM U TIPEIMETHBIM pe3ylibTaraM 00ydeHus: U B (POPMUPOBAHUU OCHOBHBIX BHJIOB
y4eOHOMO3HABATEILHON NEATEIbHOCTA OOYyYarOIIMXCS M0 OCBOEHUIO COACpPKaHWS OMOJIOTMYECKOro OOpa30BaHHS HA ypOBHE
cpemHero oomero oopa3oBaHusI.
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VY4eOHbIil npenMer «buosiorus» Ha ypoBHE CpelHEro ooOmero oOpa3oBaHMs 3aBepLIacT OMOJOrMYECKOe 00pa3oBaHUE B
IIKOJIE U OPUEHTHPOBAH HAa pacClIMpEHHE W yIIyOJeHUE 3HaAHUM 0OydYaroIIMXCs O KUBOW MPHUPOJE, OCHOBAX MOJIEKYIISIPHOM U
KJIETOYHON OMOJIOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHS, TEHETUKHU, CEJIEKIIMHU, OMOTEXHOJIOT U, BOIOIUOHHOIO YUEHUS U
HKOJIOTHH.

Nzyuenue yuebHoro mpeamera «buonorus» Ha yriyOJI€HHOM YPOBHE OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYarOIIHUXCS K
HOCJIEAYIOUIEMY TIOJYyYEHUI0 OMOJIOTMYECKOTrOo OO0pa3oBaHHsA B By3aX M OpPraHM3alUsaX CpPEJHEr0 Mpo(hecCHOHANIbHOIO
oOpa3zoBaHusa. OCHOBY €ro cojepKaHHsl COCTaBIs€T CHUCTEMa OWOJIOTMYECKUX 3HAHHWM, MOIMYYEHHBIX MpU H3YYECHUU
00y4aroIUMHKCS COOTBETCTBYIOIIMX CHCTEMATUYECKUX Pa3AesioB OMOJIOrMU Ha YPOBHE OCHOBHOTO 0OwIero oopasoBaHus, B 10—
11 kmaccax 3TH 3HAHUS MOJIyYaloT pa3BUTHE. Tak, pacUIMpeHbl U yIiIyOlIeHbl OMOJIOTUYECKUE 3HAHUSI O PACTEHUSIX, KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU, JONOJHUTEIBHO BKJIIOUYEHBI OUOJIOITHMYECKUE
CBE/ICHUS MPUKIIATHOTO U TIOUCKOBOIO XapaKTepa, KOTOPhIE MOXHO MCHOIb30BaTh KaK OPUEHTUPHI JIsl TOCIIEIYIOIIET0 BhIOOPA
npodeccun. Bo3mokHa Takke HMHTErpauus OWOJIOTMYECKUX 3HAHUNW C COOTBETCTBYIOIIMMHU 3HAHUSAMH, MOIYYECHHBIMU
00y4aroIUMHKCS NPU U3YUEHUH PUBHKHU, XUMHUH, Teorpaduu U MaTeMaTUKH.

CrpykTypa nporpaMmbl 110 OMOJIOTHHU OTPaKaeT CUCTEMHO-YPOBHEBBIM M 3BOTIOLUMOHHBIA MOAXOAbI K U3yYEHUIO OMOJIOTUU.
ComnacHo UM, H3y4arOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl KUBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3aluy,
HBOJIIOLIMN OPraHMYECKOTo MHpa Ha 3emile, COXpaHEeHUs1 OMOJIOTHYECKOTr0 pa3HooOpasus miaHeTsl. Tak, B 10 kinacce usydarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUN U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKIIMU, OMOTEXHOJIOTUU U
CUHTETUYECKOM OWOJIOTHH, aKTyaJIH3UPYIOTCS 3HaHMUS OOy4alolmuxcs MO OOTaHMKE, 300JI0THH, aHATOMHUH, (PU3HOIOTHU
yenoBeka. B 11 kimacce u3yyarorcs 3BONIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTUHU U yUYeHHEe 0 Ouocdepe.

VYuebnsiii npeamer «buosiorusy mpu3BaHa 00ECIEYUTh OCBOCHHE OOYYAIOMIUMHUCS OMOJOTUYECKHX TEOPHH U 3aKOHOB,
WJIeH, IPUHLUIIOB U IPaBWJI, JIEKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KApTUHBI MUpPA, 3HAHUW O CTPOCHMUH,
MHOT000pa3uu W OCOOCHHOCTSAX KIJIETKHM, OpraHu3Ma, MOMyJsluu, OWOIIeHO03a, IKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX
JOCTHXKEHHSIX, COBPEMEHHBIX HCCIEA0BAHUSIX B OMOJNOTMM, MPUKIAAHBIX ACMEKTaX OMOJIOTWUYECKUX 3HaHWM. Jljig pa3BUTHS U
MOJIEPKaHMUSI MHTEepeca oO0ydarouuxcsd K OHMOJOrMU Hapsily CO 3HAUMTENIbHBIM OOBEMOM TEOPETHUECKOrO MaTepualia B
COZIepKaHUH MPOTPAMMBI TI0 OMOJIOTHH MIPETyCMOTPEHO
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3HAKOMCTBO C MCTOpUEN CTAHOBJICHHS U PA3BUTUSI TOW UM MHOW 001acTH OMOJIOTHM, BKIIAJIOM OTEUECTBEHHBIX U 3apyOekHBIX
YUEHBIX B peIICHUE BAXKHEUIITNX OMOTOTHUECKUX U IKOJIOTHYECKUX MPOOIIEM.

[enp u3yuenus yueOHoOro mpeaMera «buonorus» Ha yITyOJEHHOM YPOBHE — OBJAJ€HHE OOYYalOIIMMUCA 3HAHHUSIMU O
CTPYKTYPHO-(YHKIIMOHATBLHOW OpraHU3aIH KUBBIX CHUCTEM Pa3HOTO paHTa U MPUOOpETeHNE YMEHUH UCTIONIb30BATh ATH 3HAHHUS
B (OpMUPOBAHHM MHTEpEca K OMNpeAeTIEHHON 00JacTu MPOoQecCHOHANbHOM NESITeNbHOCTH, CBSI3aHHON C OMOJIOTHEH, WM K
BBIOOpY y4eOHOI0 3aBeIeHUs ISl POIOJKEHUS OMOJIOTMYECKOr0 00pa30BaHus.

JlocTr>KeHHe LieM M3y4YeHHsl ydyeOHoro mnpeamera «buonorus» Ha yriyOJ€HHOM YpPOBHE O0OECIEUMBAETCSA PEIICHUEM
CIEeYIOUINX 3a4ay:

-0CBOEHHUE O0YYarOIIMMHUCS CUCTEMBI OMOIOIMYECKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTUYECKUX TEOPUAX, KOHLENIUAX, TUIIOTE3aX,
3aKOHAX, 3aKOHOMEPHOCTSIX U ITpaBUilaxX, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MUPa;

- O CTPOEHHUH, MHOTO00pa3uu U OCOOEHHOCTAX OHMOJIOTMYECKHX CHUCTeM (KJIEeTKa, OpraHu3M, MOMYyJsALuUs, BUJ, OMOTreOIeHO3,
ouocdepa);

- 0 BBIJIAIOIUXCSA OTKPBITUSX U COBPEMEHHBIX MCCIIEI0OBAaHUAX B OMOJIOTUH; 03HAKOMJIEHHE 00YyJaloInXCcs ¢ METOJJaMU TTO3HAHMSI
KUBOM MPUPOABI: UCCIEAOBATEILCKUMHU METOJaMU OUOJIOTMYECKUX HAyK (MOJIEKYISPHOM U KJIETOUHON OMOJIOTUU, SMOPHOJIOTUN
1 OMOJIOTUY Pa3BUTHSL, TEHETUKU U CEIEKLINUH, OMOTEXHOJIOTUH U CUHTETUYECKON OMOJIOTUH, MTAJIEOHTOJIOTUH, SKOJIOTHH);

- METOJaMU CaMOCTOSATEJIbHOTO MPOBEACHUSI OMOJOTHUYECKUX HCCIAEAOBaHUN B Jlaboparopu W B Tpupoje (HabmwoaeHue,
U3MEpEHUE, IKCIIEPUMEHT, MOJEITUPOBAHUE);

- OBJIaJICHHE OOYYaIOIIMMHUCS YMEHHUSIMU: CaMOCTOATENIbHO HAXOAUTh, aHATU3UPOBATh U UCIIOIB30BaTh OMOJOTUYECKYIO
HH(pOPMAIIHIO; ITOIH30BaATHCI OMOJOTHYECCKON TEPMHUHOJIOTHEH M CHMBOJIUKOM;

- yCTaHaBIMBaTh CBA3b MEXIy pa3BUTHEM OHOJIOTUH U COLHUAIBHO-DPKOHOMHYECKHMMHM U 3KOJIOTMYECKHMMH MpodieMaMu
YeJIOBEYECTBA; OLEHUBATh MOCIEICTBUS CBOEH JIEATETbHOCTH MO OTHOILICHUIO K OKpPY)Karolel IpUpOIHON cpejie, COOCTBEHHOMY
3I0POBBIO U 3J0POBBIO0 OKPYKAIOIIUX JTOJIEH;

- 00OCHOBBIBaTh U COONIONATh MEpbl MPOPMIAKTUKA HHQPEKIMOHHBIX 3a00JIEBaHUM, TpaBuia MOBEACHHUS B MNPUPOAE U
oOecrieueHus: 6€30MacCHOCTU COOCTBEHHOM JKHU3HENEATEIBHOCTH B YPE3BBIUANHBIX CHUTYalMsIX MPUPOIHOTO M TEXHOTEHHOTO
XapaKkTepa;
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- XapaKTepU30BaTb COBPEMEHHBIC HAyYHbIE OTKPBITHUSA B OOJIACTH OMOJOTHM; pa3BUTHE Y OOYYAIOUINXCS WHTEIJICKTYalIbHBIX H
TBOPUECKUX CIIOCOOHOCTEM B MPOIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMU U COBPEMEHHBIMH HCCIEAOBAHUSIMU B
OuoNoruy, perraeMpIMi €10 MpoOiIeMaMu, METOJOJOTHEH OHONIOrHYECKOTO0 HCCIEAOBaHUs, MPOBEACHHS IKCIEPUMEHTATbHBIX
UCCJIEIOBAaHUM, pelieHus OUOJIOTMYECKUX 3aJad, MOJEIUPOBAHMS OHOJIOTMYECKUX OOBEKTOB M IMPOIIECCOB; BOCHHUTAHUE Y
00yYaronuxcsi IEHHOCTHOTO OTHOIICHUS K JKUBOM MPHUPOJIE B LIEJIOM U K OTAETHHBIM €€ 00BbeKTaM U SIBICHUSAM; (POPMUPOBAHUE
HKOJIOTUYECKOM, T€HETUYECKON IpaMOTHOCTH, OOILIEH KyJIbTYphl MOBEAEHUS B MPUPOAE; MHTErpallid €CTECTBEHHO-HAyYHBIX
3HAHUM;
- npuoOpeTeHne OOyYaroUMHCS KOMIIETEHTHOCTH B palMOHANIBHOM  MPUPOAOIOIb30BAaHUU  (COONIONEHUE MpaBUI
MOBEJICHUS B IIPUPOJIE, OXPaHbl BUAOB, SKOCUCTEM, OMOC(hEpBl), COXpaHEHUH COOCTBEHHOTO 3/10POBbs M 37I0POBbS OKPYKAIOIIHUX
mofen (coOmtoneHust Mep nNpodrIakTUKU 3a0osieBaHUN, oOecrieueHre O0e30MacHOCTU KU3HENASATEIbHOCTH B UpPE3BbIYANHBIX
CUTyalUsIX IPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha  OCHOBE UCIOJb30BaHUSI  OMOJOTMYECKUX  3HAHM "

YMEHUH B MOBCEAHEBHOM XM3HU; CO3JaHHE YCJIOBUH JUIsi OCO3HAHHOTO BHIOOpa OOYYAOIIMMUCS WHIMBHIYaJIbHOU
o0Opa3oBaTeIbHON TPAaEeKTOPUH, CHOCOOCTBYIOLIEH MOCIEAYOIEMY npodeccruoHaIbHOMY CaMOOIIPEEIICHHUIO, B
COOTBETCTBUM C MHAUBUAYAIbHBIMU HHTEPECAMU U MOTPEOHOCTIAMHU PETHOHA.

OO11ee yncIo YacoB, peKOMEHIOBAHHBIX JIJISI U3YUYEHUsI OMOJIOTUM Ha yIITyOJieHHOM ypoBHE, — 204 yaca: B 10 kimacce — 102

yaca (3 gaca B Hezenmo), B 11 kinacce — 102 gaca (3 yaca B HeAemIO).

OT60p OpraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOyUEHUs] OMOJIOTMHU OCYIIECTBISETCS C Y4ETOM CHEeUdUKUA €ro
COZepXaHUsl M  HAMpPaBICHHOCTH Ha MPOJODKEHHWE OMOJIOrMYecKoro o0pa3oBaHUS B  OpraHM3alMsIX CPEIHEro
po¢eCCUOHATBLHOTO U BBICIIET0 00pa3oBaHUS.

OO0s13aTeNIbHBIM YCJIOBUEM TPU OOyYEHUU OMOJIOTMHM Ha YIIYOJIEHHOM YpOBHE SIBISIETCS MPOBEIACHUE JTAaOOPATOPHBIX U
npaktuyeckux pabor. Takke ywacTue oOydarouMXcs B BBINOJIHEHUM MPOEKTHBIX MU Y4EOHO-HCCIIENOBATEIbCKUX padoT,
TEMaTUKa KOTOPBIX OIpPEAENSIETCS YYUTEIEM Ha OCHOBE HMMEIOUIMXCA MATEPUAIbHO TEXHUYECKHX PECYPCOB M MECTHBIX
IIPUPOAHBIX YCIOBUH.
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COIEP)KAHWE OBYUEHU !

10 KJTACC Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJOrusi — KOMIUIEKCHas Hayka. Kparkas wucrtopusi pa3BuTHs Ouojioruu. buolornueckue Hayku H
u3ydaemble MU ITpoOsieMbl. DyHIaMeHTaNIbHbIE, PUKIIAIHBIE U MIOMCKOBBIE HAyYHbIE UCCIIEIOBAaHUSI B OMOJIOTHH.

3HaueHue OMOJOTUU B (POPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTuHbl mupa. [Ipodeccun, cBs3aHHBIE C
Oouosorvieii. 3HaueHue OWOJIOTUM B TIPAKTUUECKOW JIEATEIIbBHOCTH YEJIOBEKA: MEIMIIMHE, CEIbCKOM  XO3SICTBE,
MIPOMBINIJIEHHOCTH, OXPaHE MPUPOJIBI.

JleMoHCTpanmmn
[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. lapsun, V. I'apseii, [. Mennens, B.W. Bepuanckuii, N.IL
[TaBnos, .M. Meunukos, H.I. BaBunos, H.B. TumodeeB-Pecosckuit, [x. Yorcon, ®@. Kpuk, J[.K. benses.

Tabnupe! u cxembl: «CBA3b OMOJIOTUHU € APYTUMH HayKaMu», «Cuctema OMOIOTrMYeCKUX HAyK.

Tema 2. ’KuBble cuCTeMbI M UX U3yYeHHE

JKuBble cuctembl Kak mnpeaMer u3zydeHusi Ouosjoruu. CBOMCTBA >KHUBBIX CUCTEM: €IMHCTBO XHWMHYECKOTO COCTAaBa,
TACKPETHOCTh W IEJIOCTHOCTb, CIIOKHOCTb M  YHOPSAOYEHHOCTb  CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHHU3aIus,
CaMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE.

YpOBHM OpPraHU3aIMH KUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIIETOYHbIN, TKAHEBbIA, OPTaHU3MEHHBIN, TTOMYJISIIIMOHHO -BUI0BOM,
AKOCHUCTEMHBIN (OMOTreoneHoTHYeCcKuii), onochepunii. [Ipomeccel, mpoucxoasiye B KUBBIX cucTeMax. OCHOBHBIC TPHU3HAKH
*uBoro. JKu3np kak (opMma cymiecTBoBaHusl Marepun. Hayku, nuzydaronine >kuBble CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aIly.

N3yuyenue xuBbIX cucTeM. Metonbl Ouonornyeckod Hayku. HaOnmromeHue, M3MepeHHue, SKCIEPUMEHT, CHUCTeMaTH3aIlus,
MetaaHanus. [loHsitne o0 3aBUCHMMON M HE3aBUCUMOM NepeMeHHOU. llnanupoBanue skcriepumenta. [loctaHoBka u mpoBepka
runore3. HymeBas rtumore3a. Ilonsarue BBIOOpKM U €€ g0CTOBEpHOCTh. Pa3bpoc B Ouonormueckux maHHbIX. OreHKa
JOCTOBEPHOCTU TMOJYUYECHHBIX pPe3yabTaroB. [IpUUMHBI HCKaKEHUS PE3YyIbTaTOB JKCIepUMEHTa. [loHATHE CTaTHCTUYECKOro
TecTa.

! Coneprkanue porpaMMmsl, BEIEJIEHHOE KYPCUEOM, HE BXOIUT B IIPOBEPKY IOCYIapCTBEHHOM nToroBol arrecrauuu (THA).
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JleMoHCTpaImn

Tabnuipl 1 cxembl: «OCHOBHBIEC MTPU3HAKH KU3HUY», «bronornyeckue cucrembl», «CBOMCTBA KUBOM MaTepun», « YPOBHU
OpraHu3aliy >KUBOW NpUpOIbI», «CTpOeHUE KUBOTHOM KIETKW», «TKaHU HKUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEYECKOTO
opranusMay, «buoreoienos», «buocdepar, «MeTopl U3yUEHUS KUBOIM TPUPOIBD.

Ob6opynoBanue: 1ad0paTopHOE O0OPYAOBAHKE JIJIsl IPOBEICHUS HAOIIONECHUH, H3MEPEHUH, SKCTICPUMEHTOB.

[IpakTnueckas padbora

«Hcnonp3oBaHue Pa3INYHbIX MCTOAOB IIPH U3YUCHHUHU KUBBIX CUCTCM)).

Tema 3. buosorust KieTku

Knerka — cTpykTypHO-QyHKIMOHANbHAs equHuIa kuBoro. Mcropust oTkpeiTus kietku. Padoter P. I'yka, A. JleBeHryka.
Knerounas teopus (T. llIBann, M. lIneitnen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTopI MOJIEKYIIIPHOM U KJIETOYHOM OMOJIOTMH: MUKPOCKOIUS, XpoMaTorpadus, 3MeKTpo(opes, METOA MEUYEHBIX aTOMOB,
muddepeHmanbHoe [eHTPU(PYTUPOBaHNUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue GurkcuposaHuvix Kiemox. IIEKTPOHHAS
MUKpockonus. Kongoranonas muxpockonus. Bumanvnoe (npudsxcusnennoe) usyyenue Kiemox.

JeMoHCcTpanmmn

[Toprpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. llnelinen, P. Bupxos, K.M. bap.
Tabnuiet u cxembl: «CBETOBOM MUKPOCKOIDY, « NEKTPOHHBIN MUKPOCKOID, «ICTOpHS pa3BUTHS METOIOB MUKPOCKOTTUI.

OO6opy/noBaHue: CBETOBON MUKPOCKOT, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPUATIbHBIX KJIETOK.

[IpakTuyeckas paborta
«M3yueHrne METONIOB KJIETOYHOU Ouonoruu (xpomarorpadus, snekrpodopes, auddepeHuuaibHoe HeHTPUPYrupoBaHue,
[TLIP)».

Tema 4. XuMuyeckasi OpraHu3anms KJIeTKH

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJABTPAaMUKPOIIEMEHThI. Bota u €€ posib Kak pacTBOPUTEIIsl, PEarcHTa,
ydacTUe€ B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPETYIsIMU. MuHepallbHble BEIIeCTBa KJIETKH, UX Ouosnoruyeckas poib. Ponb
KaTUOHOB U aHUOHOB B KIJICTKE.
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Oprandyeckue BellecTBa KJIETKU. buonormdeckue monumepsl. benku. AMHUHOKUCIOTHBIM cocTaB OeikoB. CTpYKTYpHI
OenkoBoit Monekynbl. [lepBuunas cTpykrypa Oenka, MENTUAHAs CBA3b. BTopuuHas, TpeTHUYHAs, YETBEPTUYHAS CTPYKTYPHI.
Henaryparusi. CoiictBa 6enkoB. Knaccudukarus 6enkoB. buonoruueckue GyHKuu 6eykoB. [Ipuonsi.

VYrneBonbl. MoHOcaxapupl, AUCaxapuibl, OJUrocaxapuabl W mojaucaxapuipl. OOHMI TUIaH CTPOCHUS M (PUBHUKO-
XUMHUYECKHE CBOMCTBA yIIIeBOAOB. bruonornyeckue GyHKIINH YIIEBOAOB.

Jlunuasl. T'uapodpunsHO-ruapodoOHBIE cBoiicTBa. Kiaccupukauusa nununos. Tpurmunepunsl, Gocpoaunuabl, BOCKH,
crepounbl. buonornyeckne QyHkumu aunuaoB. OOmuMe CBOHCTBa OMONIOIMYECKMX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, IOITYITPOHUI[AEMOCTb.

Hyxnennoseie kucnorsl. JIHK m PHK. Crpoenne HykiienHoBbIX KHCIOT. Hykneoruasl. [IpyHOIMI KOMILUIEMEHTAPHOCTH.
[IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas crimpans. Mectonaxoxaenue u ouonorudeckue ¢pynkiuu JJHK. Bunst PHK.
Oyukuun PHK B kiietke.

Crpoenue Monekyabl AT®. Makpospruueckue cBsizu B Mosekyiae ATD. buonornueckue dynkiuun ATO.
BoccraHoBieHHbIE TEPEHOCUMKH, UX (QYHKIMU B KieTke. /[pyeue nykneozuompugpocgamor (HTD). CexBenupoBanue JHK.
Memoovl ceHomuxu, mpaHcKpunmoMuKuy, nPOMeoMuKuU.

CrpykrypHasi Ouosnorusi: OMOXMMHYECKHE M OMO(PU3MUECKHE HMCCIEIOBAHUS COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYPHI
ouomMonekyn. Mooenuposanue cmpykmypol u QYHKYUL OUOMONLEKYT U UX Komniekcos. Komnvromepnulii ouzatin u opeaHuyeckull
cunmes OUOMOIEKYT U UX HENPUPOOHBIX AHATIO208.

JleMmoHCTpaImmu

[Toptpetsi: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Hunarpammel: «Pacripenenenrne XuMUYECKUX AJIEMEHTOB B HEKUBOM MpUpoAe», «Pacrpenenenrne XuMHU4eCKuX 3J1EMEHTOB B
YKUBOU MIPUPOIE.

Tabnunpl u cxemsl: «Ilepuonanueckas Tabauua XUMUYECKUX AJeMEHTOBY», «CTpoeHue MOJIeKylbl BOIb», «BeliecTBa B
COCTaBe OpPraHu3MoB», «CTpoeHHE MOJEKYNbl Oenka», « CTpyKTypbl OEJKOBOM MOJIEKYIb», «CTpOCHHE MOJEKYN YITIEBOIOBY,
«CTpoeHne MONeKyn TUnuaoBy, «HykiaenHoBble KUCIOTED, «CTpoeHne MoneKyinsl ATD».

OO0opynoBaHue: XMMHAYECKAs TOCya U 000pyIOBaHUE.
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Jlaboparopnas pabora «OOHapyx)eHue OEITKOB C MOMOIIbIO KAU€CTBEHHBIX PEAKIIHI.
JlaGoparopHas pabora «MccnenoBanue HyKJIEHHOBBIX KHCIIOT, BEIICICHHBIX U3 KJIETOK PA3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u pyHKIIUM KIETKH

Tumel KIETOK: dyKapuoTHYecKas U mpokapuotnueckas. CTpyKTypHO-(YHKIIMOHATbHBIE 00pa30BaHuUs KIETKH.

Ctpoenue npokapuoTuueckoil kinetku. Knerounas crenka Oaktepui u apxeir. OCOOEHHOCTH CTPOEHUS TeTepOTpOdHOMN U
aBTOTPO(HOM MPOKAPUOTUYECKUX KIETOK. MecTO U pojib MPOKAPUOT B OMOLIEHO3aX.

Crpoenne u (PyHKIMOHUpOBaHWE >yKapuOTHUecKol kieTkd. [lnmasmarmueckas memOpana (muasmanemma). CTpykrypa
rIa3MaTu4eckoil MeMOpaHbl. TpaHCropT BEHIECTB Yepe3 IIa3MaTUuecKyr0 MeMOpaHy: maccuBHBIN (quddy3us, obraeruyénnas
G dy3us), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIA aKTUBHBIN TpaHcnopT). Ilomynponunaemocts MmemOpanbl. Pabora HaTpuii-
KaJIMEBOI0 Hacoca. DHJOLMTO3: MUHOLUUTO3, (parounTo3. Dx301uTo3. Kierounas crenka. CTpykrypa U (YHKIMH KIETOYHON
CTEHKU pacTeHUM, rpuOoB.

[uromnasma. Iluto3omb. IluTockeneT. JIBwxkeHwme muTorurazMbl. OpraHowapl KiIeTkd. OgHoMeMOpaHHBIE OPraHOUIbI
KJIEeTKU: sHjoruazmarnueckas cetb (OIIC), anmapar lonbIku, JHM30COMBI, HUX CTpOE€HHE U (QYHKUIUU. B3anmocBs3b
OJTHOMEMOpPaHHBIX OPTraHOUI0B KJeTKH. CTpOoeHUE TPaHyJIIpHOTO peTuKyiayma. Mexanusm nanpasnenus denxos ¢ IIIC. Cunrtes
pacTBOpuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [magkuil (arpaHyiasipHBIM) HHAOMIA3MATHYECKUA PETHKYIYM.
CexpetopHast ¢pyHkuus anmaparta [onbmxu. Moougukayusa denxoe 6 annapame [ onvoocu. Copmuposeka 6enkos 6 annapame
Tonvoorcu. TparncnopT BeliecTB B KieTke. Bakyonu pactutenbHbIx KieTok. Knetounslit cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOWIbBl KIETKU: MHUTOXOHAPUH, IUIACTUABL. [Ipoucxoscoenue MumoxoHOpu u HIACMUO.
Cumobuoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u GyHKIIMU MUTOXOHAPUM U TuiacTu. [lepBuuHbie, BTOpUYHbIC U
CJIOKHBIE TIACTUABI (POTOCUHTE3UPYIOIIUX FYKAPUOT. XJIOPOIIACTHI, XPOMOILIACTHI, JIEMKOIUIACTHI BBICIIIMX PACTEHHIA.

HememOpanusie opradounsl kiaetku CrtpoeHne W (YHKIIMM HEMEMOpPaHHBIX OPTaHOWIOB KIETKH. PuOOCOMBI.
IIpomescymounvie ¢hunamenmol. MukpodunameHTsl. Axmunogvle Mukpoguiamernmsi. MpIIEUHbIE KIETKU. AKmMuHosble
KOMNOHeHmbl Hembluieynvlx Kiemok. MukporpyOouku. Kierounbrii nentp. CTpoeHHe M JBUXKEHUE KTYTUKOB U PECHUYEK.
Muxkporpybouku uutorasmel. LleHTpuons. berku, accoyuuposanHvie ¢ Mukpoguiamenmamu u MUKpOmMpyoouKamu.
Momopnvle benxu.
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Anpo. OGonouka sipa, XpOMaTWH, KapuoIlulazMma, SAPBIIIKA, UX CTpoeHHuE U (YHKUUHU. SAepHbIil OENKOBBI MaTpHKC.
[IpocTpaHCTBEHHOE PACHIONIOKEHHE XPOMOCOM B MHTEp(A3HOM siipe. dyxpomamuHr u cemepoxpomamun. benku xpomaTnHa —
TUCTOHBI. /[unamuxa s0epHou 000104KU 8 Mumo3se. foepuulii mpancnopm.

Kinerounsie BkiatoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK DYKAPUOT (PaCTUTEIbHOM, KUBOTHOU, TPUOHOI).

JlemoHCcTpanuu

[Toprpetsr: K.C. MepexkoBckui, JI. Maprymnuc.
Tabnuipl n cxeMbl: «CTpoeHUE IYKAPUOTHUECKOW KIIETKH», «CTpOE€HHE KUBOTHOU KIETKH», «CTpOECHHUE PACTUTEIbHON
KIIETKN», «CTpOEHHE MUTOXOHAPUNY, «Anpo», «CTpoeHHE NPOKAPUOTHYECKON KIETKI.

OOopy/oBaHHE: CBETOBOM MHUKPOCKOIN, MHUKPOIPENApaTbl PACTUTEIbHBIX, JKUBOTHBIX KIIETOK, MHUKPOIPENapaThl
OaKTepuaIbHBIX KIETOK.

Ha6opaTopHa;1 pa60Ta «H3y‘IGHI/I€ CTPOCHHA KIICTOK pa3JIMYHBIX OPIaHHU3MOB>».

[IpakTuyeckas padora «3ydyeHre cBOMCTB KIETOUHOM MEMOpPAHbBI».

Ha6opaT0pHa>1 pa60Ta «HCCJ’IGILOB&HHC IU1a3MOJIM3a U ACINIa3MOJIN3a B PACTUTCIIBHBIX KICTKAX).

HDaKTI/ILIeCKaH pa60Ta ((I/ISY‘IGHI/IG ABHJKCHUS MUTOILNIA3MBI B PACTUTCIIbHBIX KIICTKAX).

Tema 6. O0MeH BelecTB U NMPeBPAlllEHHE IJHEPTUM B KJIETKe

AcCUMUIISALINS U TUCCUMMJIISALINS — JIB€ CTOPOHBI MeTabomu3Ma. Turibl oOMeHa BEMIECTB: aBTOTPOQPHBIN U TeTePOTPOPHBIH.
VYyactue kuciaopoma B OOMEHHBIX Mpolleccax. JHepreTudyeckoe obOecreueHue KieTku: mnpeBpaiieHue ATD B 0OMEHHBIX
npoiieccax. DepMEHTATUBHBIN XapaKTep PEaKIMii KIETOYHOTO METa00Iu3Ma.

depMeHThI, WX CTPOCHHE, CBOMCTBa W MexaHu3M jaeuctBusi. Kodepmentsl. OTnuumst (QEepMEHTOB OT HEOPTaHWYECKHX
KaTaau3aTtopoB. benku-akTuBaTopsl U OETKM MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUN OT Pa3IMYHBIX
(haxTopoB.

[lepBUUHBII CHHTE3 OpPraHWYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U OKCUSEHHbIU (YomocuHmes y
oaxmepui. Ceemocobuparowjue nuemermsl U NUSMeHmbvl peakyuoHHo2o yeumpa. Poib XJ0pomiacToB B npoiecce poTocuHTesa.
CsetoBas u TeMHoBasi (azel. Domoovixanue, Cs-, C+ u CAM-munvr pomocunmesa. [lpogykTuBHOCTD (hoTOCHHTE3a. BrusHue

paznuyHbIX (AKTOPOB HA CKOPOCTh POoTOCUHTE3A. 3HaUYeHUE (POTOCUHTE3A.
11
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Xemocunre3. Pa3zHooOpaszue  OpraHM3MOB-XEMOCHUHTETHKOB:  HHUTpUUIMpyIOUME  OakTepuu, Kele300aKTepuH,
cepoOakTepuu, BOJOPOAHbIEC OaKTEpUH. 3HAUEHUE XEMOCUHTE3A.

Anaspobnbie opraHu3mbl. Bunbl Opoxenus. IIpoaykTel OposkeHHS M HMX HUCHOJIB30BAHHE YEIOBEKOM. AHa’pOOHbBIE
MUKPOOPraHU3MbI KaKk 00bEKTbl OMOTEXHOJIOTHUHU U BO30YyAUTEIN O0JIe3HEH.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudyeckoro odOmeHa. I[loaroroBurenbHbIM ATam. [NHMKoOMM3 — OECKUCIOPOIHOE
pacUICTUIEHHUE TIFOKO3bI.

Bbuonornueckoe OkuciIeHHE, WIM KIETOYHOE JbIXxaHHe. Polb MUTOXOHIpHI B mpoleccax OHOIOIMYECKOTO0 OKHUCICHHS.
Huxnuyeckue peakuuu. OxkucauteabHoe GochopusiupoBanue. IHepeus memoparnHo2o epaduernma npomonos. Cunmes ATD:
paboma npomonnoi AT®-cunmasel. IlpenumyniecTBa a3poOHOTO MyTH OOMEHA BEUIECTB Iepes] aHadpOOHBIM. DP(HEKTUBHOCTh
HHEPreTUYECcKOro 0OMeHa.

JleMmoHCTpaImmu

IToptpersr:  JIx. Ilpuctnu, K.A. Tumupszes, C. H. BuHorpaackui,

B. A. Ourensrapar, I1. Mutuenn, I.A. 3aBap3uH.
Tabmumer u  cxembl: «DotocuHTe3», «DHEpreTuueckuii obmen», «buocunTe3 Oenka», «CTpoeHue QepMeHTay,
«XEMOCHHTE3Y.

OO6opy/noBaHKe: CBETOBON MUKPOCKOT, 000PYIOBaHUE ISl IPUTOTOBJICHHS MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnas padota «M3yyeHne kaTaIuTHUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe aMuiia3bl WM KaTaiasbl).

JlaboparopHas pabora «M3ydeHue hepMEHTATHBHOTO PACIICIICHUS MEPOKCHAA BOJOPO/IA B PACTHUTEIBHBIX U KUBOTHBIX
KJIETKaX».

Jlaboparopnas pabora «CpaBHeHHE TPOIECCOB (POTOCHMHTE3A U XEMOCHHTE3a.

Jlaboparopnas pabota «CpaBHEHHE TPOIECCOB OPOKECHUS U IBIXAHUSI.

Tema 7. HaciiencrBeHHast MH(popManus M peaju3anus eé B KJIeTKe
Peakunn wMarpuyHOro cuHresa. IIpuHUOKN KOMIUIEMEHTAPHOCTH B pPEAKIMUAX MATPUYHOTIO CHHTE3a. Peanmsanus
HacyiencTBeHHONW uH(opmauuu. ['eHeTnueckuii ko, ero cBoiictBa. Tpanckpurmius — marpuunbiii cunte3 PHK. Ilpuniumns

12
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TPAHCKPUIILIUK:  KOMIJIEMEHTApPHOCTh, AHTUIAPAIIEIIBHOCTh, acUMMETpU4HOCTb. Co3pesanue mampuunvix PHK ¢
aykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yuactue tpancnoptHeix PHK B OGuocunrese Oenka. YenoBusi 6nocunrtesa 6enka. Koguposanue
aMUHOKHUCIOT. Posib pubocoM B OMocuHTE3E OelKa.

Cogpemennvie npedcmagienus o cmpoeHuu 2enwog. OpraHuzanusi reHOMa Yy MPOKapHOT W 3yKapuoT. Perymsnus
aKTUBHOCTH IeHOB y mpokapuot. ['unoresa onepona (. Kako0, XK. Mano). Monexynsapusie mexanuzmvi 9KCnpeccuu 2eHog y
gykapuom. Pono xpomamuna 6 peaynsyuu pabomul 2enos. Perynsims 0OMEHHBIX MpolieccoB B KieTke. KieTounslit romeocTas.

Bupycel — HekieTounbie POpPMBI )KU3HHU U 00IUTraTHbIC Tapa3uThl. CTpOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
0akrepuodaroB. Kusuennwviti yukn JIHK-cooepocawux eupycos, PHK-codepocawux supycos, bakmepuogazos. Oopamuas
MPAHCKPUNYUs, pesepmasd, UHmezpasa.

Bupychsbie 3a001eBaHus 4esnoBeka, KUBOTHBIX, pactenuid. CITMJ[, COVID-19, counanbHbie 1 MEAULIMHCKUE TTPOOJIEMBI.

buoungopmamura: ummeepayus u aumanuz oOonvwux maccusos («bigdatar) cmpykmypueix OuoIOCUYECKUX OAHHBIX.
Hanomexuonoeuu 6 buonocuu u meouyune. Ilpoepammupyemvie gpyuxkyuu d6enxkos. Cnocobvt 00CmasKu 1exapcme.

JlemoHcTpanuu

[Toprpetsr: H.K. Konsrios, JI.U. IBanoBCKHIA.
Tabmuup! u cxemsl: «buocunTes 6enkay, «l'eneTnueckuii koa», «Bupycel», «bakrepuodarmy.
[IpakTtuueckas padota «Co31anue MoJIeu BUPYCay.

Tema 8. JKu3HeHHBII UK KJIEeTKH

Krerounstit uks1, ero nepuosl u perymsmnus. Marepdasza u muto3. OcoOEHHOCTH TIPOIIECCOB, MPOTEKAIOIINX B UHTEp(da3e.
[TogroroBka kieTkn K jAeneHuto. lIpecuHrernueckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKHMH W TMOCTCUHTETHYECKUM
(IpeMHUTOTHYECKUI) IEPUOABI UHTEP(A3HI.

Marpuunsiii cuare3 JIHK — permmukanus. [Ipunnuner permnkanuu JIHK: komIeMeHTapHOCTB, MOITYKOHCEPBATUBHBIN
CUHTE3, aHTumnapaienbHocTh. Mexanusm perukaiuu JITHK. Xpomocombr. Ctpoenue xpoMocoM. Ternomepsl U Teromepasa.
XpOMOCOMHBIM HA0Op KJIETKM — KapUOTHUIl. JIUIUIOMAHBIN M TalIouJHBIA HAOOpbl XpOoMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBeIe XpOMOCOMBI.
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Henenue kietkn — MuTo3. CTagun MUTO3a U NMPOUCXOAIINE B HUX Mpolecchl. Tumnbsl Muto3a. KapuoknHe3 U IMTOKUHES.
buonornueckoe 3HaUEHUE MUTO3A.

Perymsiiiust MuToTHUECKOTO KA KIIeTKH. [[porpammupyemMast KiieTodHasi THOEIb — arornTo3.

Kierounoe s51po, XpoMOCOMBI, (PyHKITMOHATILHAS TeHOMUKA. Mexanuzmbl npoaugepayuu, ougpepeHyuposxu, cmapeHus u
eubenu knemox. «Lugpposas knemkay — buoungopmamuueckue mooenu PyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanmu

Tabmuupl 1 cxembl: « ) KHU3HEHHBIM UK KICTKN», «MHUTO3», «CTpoeHne xpomocomy, «Permukarus JJTHK».
O06opynoBaHKE: CBETOBOM MUKPOCKOII, MUKpOTIpenaparbl: «K MHUTO3 B KJIE€TKaX KOPEIIKa JTyKay.

Jlaboparopnas pabora «M3yueHue XxpoMoCOM Ha TOTOBBIX MUKpPOIIpENnaparaxy.

Jlaboparopnas pabora «HabnroneHne MruTo3a B KJIETKaX KOHUMKA KOPEILIKa JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 9. CTpoenune u pyHKIIUM OPraHU3MOB

buonornueckoe paznoodpasue opraHuzMoB. OJHOKIETOYHbIE, KOJIOHUAIbHBIE, MHOTOKJIETOUHbIE OPTraHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HEACITEIbHOCTH OIHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxeu, OIHOKJIETOUHbIE TPHUOBI,
OJTHOKJIETOYHBIE BOJOPOCIHU, APYrue MPOTUCTHI. KoNOHNanbHbIE OPraHU3MBl.

B3anMocCBsA3p YacTeli MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBbI OpraHoB. OpraHu3M Kak €QUHOE LEJIOE.
T'omeocras.

Tkanu pactenuil. TUIBI paCTUTENbHBIX TKaHEH: oOpa3oBaTeibHasi, MOKPOBHAs, MPOBOJALIAS, OCHOBHAS, MEXaHUYECKAs.
OcobeHHoCTH CTpOCHMS, (PYHKITHI U PACIIONIOKECHUS TKAaHEH B OpraHax pacTEeHUH.

TkaHu KUBOTHBIX W 4YeJOBEeKa. THIMBI JKUBOTHBIX TKaHEW: SNUTENUalIbHAsl, COENMHMUTENIbHAs, MbIIICYHAs, HEpBHAs.
OcobeHHOCTH CTpOCHMS, PYHKIIMI 1 PACIIOIOKEHUS TKAaHEH B OpraHax KUBOTHBIX M UYEJIOBEKa.

Opranbl. BereratuBHble W Te€HEpaTHBHBIE OpraHbl pacTeHHil. OpraHbl U CHUCTEMbl OpPraHOB »MBOTHBIX M YEJIOBEKA.
@DYHKIIMU OPraHOB U CUCTEM OPI'aHOB.

Omnopa Ttenma opranmsmoB. Kapkac pacteHuil. CKeJeTbl OZHOKJIETOYHBIX W MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHbI H
BHYTpeHHUH ckeneT. CTpOeHUE U TUIIBI COEAMHEHUS KOCTEM.
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JIBrKeHue OpraHu3MoB. JIBM)KEHHME OIHOKJIETOUHBIX OpPraHU3MOB: aMEOOMIHOE, JKTYTHMKOBOE, PEeCHUYHOE. [[BukeHue
MHOTOKJIETOYHBIX PAaCTEHUM: TPONU3MBbI U HACTUHU. /[BM>KEHME MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MBIIICYHAS CUCTEMA.
Pednexc. CkeneTHbie MBIl U UX paboTa.

[Intanue oprann3mos. [lormomenne BoAbl, yITIEKUCIIOrO ra3a i MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. [IuTanne :KMBOTHBIX.
BHyTpunosoctTHoe ¥ BHYTPHUKJIETOYHOE NUIIeBapeHue. [luTaHue MNO3BOHOYHBIX MKUBOTHBIX. OTAENbl NUIIEBAPUTEIHHOIO
Tpakra. [IumesapurenpHblie xenessl. [IumeBapruTenbHas cucTeMa 4ea0BeKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHuil. [pixanue xuBoTHbIX. [{uddy3us razoB yepe3 noBepXHOCTh KiIeTKH. KoxxHoe
abixaHue. JlprxarenbHas MOBEpXHOCTh. JKaOepHoe M JI€rodyHoe napIxaHue. J[pIXaHHE MMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE YCJIOKHEHUE CTPOEHHUs JIETKMX IIO03BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas CUCTEMa dYeloBeKa. MexaHusm
BEHTWISILIMU JIETKUX Y NITUL U MIIeKoTTUTaromux. Perymsauus asixanus. JlpIxarenbHble 0ObEMBI.

TpaHcIIOpT BEIECTB y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHHUN. TpaHCIIOPT BEUIECTB y KUBOTHBIX. KpOBEeHOCHas
cucrtema u e€ opranbl. KpoBeHOCHast cuctemMa NO3BOHOYHBIX KMBOTHBIX M 4enoBeKka. Cepale, KpOBEHOCHBIE COCYAbI U KPOBb.
Kpyru kpoBooOpaiiieHusi. DBOJIIOLUOHHbIE YCIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CHCTEMbI NO3BOHOYHBIX JKMBOTHBIX. PaboTa
ceplla v €€ peryssanus.

Boeinenenne y opranusmoB. Beinenenune y pacreHui. Boinenenne y kMBOTHBIX. COKpaTuTenbHbIE Bakyonu. OpraHsl
BbleNieHUs. DUIbTpanus, CeKpelusi 1 00paTHOE BCAChlBaHHWE KaK MEXaHU3Mbl pabOThl OpraHoOB BblaeieHHs. CBs3b MOJIOCTH
TeJla C KPOBEHOCHOW M BBIJCIMTENBHON CHUCTEMaMU. BhIfieneHne y TO3BOHOYHBIX )KMBOTHBIX U yenoBeka. [louku. Ctpoenue u
dbyHkimonupoBanue Heppona. Obpa3oBaHre MOYH Yy YEIIOBEKA.

3ammura y OpraHu3MOB. 3alUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepwii W MHUCTHl MPOCTEUITUX. 3amuTa y
MHOTOKJIETOYHBIX pacTeHnil. Kytukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThl. DUTOHIUABI.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX TpOM3BOAHBIE. 3alIUTa opranu3ma oT Ooisie3Hed. MMmyHHas
cuctemMa yenoBeka. KieTouHblii U TyMOpaIbHBIH UMMYHHUTET. BpOXKIEHHBIN U TPUOOPETEHHBIN CIEIM(PUICCKU UMMYHUTET.
Teopus knonanbHO-cenekTuBHOro ummyHnurera (I1. Dpnux, @.M. bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OPraHU3MOB.
Posib BpOXKIEHHOTO IMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

PaznpaxxumocTs U peryisiuus y opranu3MoB. Pa3apaxuMoCTh y OTHOKJIETOUHBIX OPraHu3MOB. Takcucel. PazapaxumocTs u
perynsauus y pacteHuidl. POcToBbIe BellleCTBa U X 3HAYEHHUE.
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HepBHas cuctema u peduiekTopHas peryisnus y >KuBoTHbIX. HepBHast cuctema u e€ oTesbl. DBOMIOLMOHHOE YCIOKHEHHUE
CTPOCHHMSI HEPBHOU CHCTEMBI Y )KUBOTHBIX. OTIEIBI TOJIOBHOTO MO3Ta MMO3BOHOYHBIX JKUBOTHBIX. Pedriekc n pednexropHas ayra.
be3ycnoBHbIE U YCIOBHBIE pe(IEKCHI.

['ymopanbHas perynsiuus 1 3HIOKPHUHHAsI CUCTEMA KUBOTHBIX U uelloBeKa. JKene3bl 3HIOKPUHHON CUCTEMBI U UX TOPMOHBI.
JleticTBre TOPMOHOB. B3anMOCBSI3b HEPBHOW M SHIOKPUHHOU cucTeM. [ nmoTtanamo-runodusapHas cuctema. JleMoHCTpayu

[Toprper: N.I1. I1aBnos.

Tabmupel 1 cxembl: «OIHOKIETOYHBIE BOJIOpPOCIN», «MHOrOKIeTOUHble Bojopocian», «bakrepumn», «lIpocreitmme»,
«OpraHbl UBETKOBBIX pacTeHuil», «CHCTEMBI OPraHOB IO3BOHOYHBIX KWBOTHBIX», «BHYTpeHHEe CTpOEHHME HACEKOMBIX)»,
«Tkanu pacrenuit», «KopHeBbie cucteMbl», «CtpoeHne credns», «CTpoeHHe JUCTOBOM IUIACTHHKMY, « TKaHU >KHMBOTHBIXY,
«Ckener uyenoBekay, «llumeBapurenbHas cucteMa», «KpoBeHOCHas cuctemay, «JlpixarenbHas cucteMa», «HepBHas cucremay,
«Koxay, «Mpbilieunast cuctemay, « BeiienurenbHas cucTemMay, « QHAOKpUHHAs cucTteMay, « CTpoeHUEe MBIIIIbD, « IMMYHUTETY,
«KumedynononoctHeie», «CxeMa MNHUTaHUS pacTeHHi», «KpOBEHOCHBIC CHCTEMBblI ITO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE
ruapb», «CTpoeHue miaHapumn», «BHYTpeHHee CTpOeHHE TOXKIeBoro uepBs», «HepBHas cuctema poioy», «HepBHas cucrema
marymkny, «HepBHas cucrema mnpecmbikarommxcs», «HepBHas cucrema ntui», «HepBHas cucreMa MIIEKONHMTAIOIIAXY,
«HepBHast cucteMa yenoBekay, «Pedexey.

OO6opy/noBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnapaTbl OIHOKIETOYHBIX OpPraHW3MOB, MUKPOMpENapaThl TKaHEH,
PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMU HACEKOMBIX, UIJIOKOXKUX, JKUBBIE DK3EMIUISIPhl KOMHATHBIX PACcTEHUM, repOapuu pacTeHUI

Pa3HBIX OT/IETIOB, BIAXKHBIC IpENapaThl )KUBOTHBIX, CKEJICTHl TTO3BOHOYHBIX, KOJUICKIIMM O€CITO3BOHOYHBIX JKUBOTHBIX, CKEJICT
YeJioBeKa, 000pya0BaHUE JJIsl IEMOHCTPAIIUU MTOYBEHHOTO U BO3AYIIHOTO MUTAHUSI PACTEHUM, pacIlleTJIeHUs KpaxMaia U OeJIKOB
noa JehcTBHEM (PEepPMEHTOB, O0OpYIOBaHUE ISl JEMOHCTPALIMM ONBITOB IO HM3MEPEHUI0 >KU3HEHHOW EMKOCTH JIETKUX,
MEXaHHU3Ma JIbIXaTeJbHBIX JIBUKEHUM, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHas pabora «/3yueHune TkaHeld pacTeHUN».

JlaGoparopHas pabora «M3ydeHne TKaHel >KUBOTHBIX.
JlaGoparopHas pabora «3y4yeHne opraHoB IBETKOBOTO PACTEHUS.
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Tema 10. PasMHoOKeHue ¥ pa3BUTHE OPraHU3MOB

@®opMBl pa3MHOKEHHSI OPTaHM3MOB: Oecrnosoe (BKJIUYas BEreTaTUBHOE) M IMOJIOBOE. Buapl OEcrosioro pa3mMHOXKEHUS:
MMOYKOBAHUE, CIIOPYISIITHS, (hparMeHTaINsI, KIIOHUPOBAHHE.

[TonoBoe pazmHoxkeHue. [lonoBeie kieTku, wiau ramerel. Meio3. Craguu meino3a. IloBeneHue XpoMocoM B MeEWO3€.
Kpoccunrosep. buonornueckuit cMbICII MEHO3a U TTOJIOBOTO TTporiecca. Meno3 1 €ro MeCTO B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzapoasiiieBoe pazButue. ['amerorenes y >kuBoTHbIX. [lonoBbie xkene3bl. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK.
Cnepmarorenes u oorene3. CTpoeHHE MOJIOBBIX KJIETOK.

OmiogoTBOpeHHE U HAMOpPHUOHATBLHOE pPa3BUTHE JKUBOTHBIX. CHocCOOBI OIUIONOTBOPEHMS: HAPYKHOE, BHYTpPEHHEE.
[TapTeHnorenes.

NunuBuayansHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUU OpPraHU3MOB. Mopgozenes —
00HA U3 21asHbIX npobiem ambpuonocuu. Konyenyus mopghocenos u modenu mopghozerneza. Ctaauu SMOPUOTEHE3a KUBOTHBIX
(ma mpumepe nsrymku). Jpoobnenue. Tunbl npobnenus. [Jemepyuunuposannoe u HedepmMunuposanHoe opoonenue. bracmyna,
munwvl 6nacmyn. OcoOEHHOCTH NPOOIEHUS MIEKONMMUTAIOUIMX. 3apObIIEBbIE JUCTKU (racTpysiuus). 3akjajgka OpraHoB U
TKaHeW W3 3apOJIbIIIEBLIX JIUCTKOB. B3anMHOE BIUSHHE 4YacTel pa3BUBAIOIIECTOCS 3apoibliia (dIMOpUOHATbHASI WHAYKIHA).
3aknanka IjaHa CTPOEHUS JKMBOTHOTO KaK pe3yJbTaT MepapXUYeCKUX B3aMMOJICHCTBUN T€HOB. BiusiHue Ha sMOpUOHAIBHOE
pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIECH Cpebl.

Poct u paszsutue xuBoTHBIX. [locTamMOpruonansHbIl nepuon. [Ipsmoe u Henpsamoe passutue. Pazsutue ¢ metamopdoszom y
OCCIIO3BOHOYHBIX W TMO3BOHOYHBIX JKUBOTHBIX. bBHOJIOTMYECKOE 3HAYEHUE TMPSIMOTO M HENPSMOTO Pa3BUTHUA, UX
pacripocTpaHeHrie B mOpupoge. Tumbl pocTa KUBOTHBIX. DakTOpbl PEryasiiMM POCTa MXUBOTHBIX W 4enoBeka. Craauu
MOCTAMOPUOHAIIBHOTO Pa3BUTHSA Y JKMBOTHBIX W deyoBeKka. llepuonmbl oHTOreHe3a uenoBeka. CTapeHHE U CMEpPTh Kak
OMOJIOTUYECKHE MPOTICCCHI.

Pasmuokenue u pazsutue pacrenuid. ['ametoput u cnopoput. Meiio3 B )KU3HEHHOM IHUKJIE pacTeHuit. OOpa3zoBaHue CIiop
B Mpolecce Meno3a. ['amerorenes y pacTeHui.

OnI00TBOPEHUE U PA3BUTHE PACTUTEILHBIX OpraHU3MOB. J[BOWHOE OIIONOTBOPEHHUE Y MBETKOBBIX pacTeHuid. OOpazoBaHue u
Pa3BUTHE CEMEHU.

MexaHu3MBbl peryiasiiui OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.
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JleMoHCTpaIn

[Toprpersr: C.I. HaBammn, X. [IIneman.

Tabnuiel u cxembl: «BereratuBHoe pazMHOKeHUE», « TUTIBI 0€CIOI0T0 pa3MHOKEHUSY, «Pa3MHOXKEHUE XJTaMUTOMOHA B,
«Pa3MmHOXeHHE 3BIIEHB», «Pa3sMHOXeHue runpe», «Meio3y, «XpoMocomely, «l'amerorenes», «CTpoeHHE SUALICKIECTKH U
criepmato3oniay, « OCHOBHBIE CTaIuM OHTOreHe3ay, «lIpsiMoe u HenpsiMoe pa3BUTHEY, «Pa3BuTHE MaliCKOro xyka», «Pazpurtue
capaHun», «Pa3BuTue JATYLIIKN», «/BOWHOE OIJIOJOTBOPEHUE y LIBETKOBBIX pacTeHUi», «CTpOEHUE CEMSH OIHOAOJBHBIX U
IBYINOJIbHBIX pacTeHU», <« JKHW3HEHHBIM LMKI MOPCKOM KamycCThl», <COKM3HEHHBIM LUK MXa», <« KW3HEHHBIM ITUKII
MarOPOTHUKAY, « KU3HEHHBIN LIUKIT COCHBI».

OO06opynoBaHKE: CBETOBOM MHKPOCKON, MHUKpOIpEnaparhl SIMIEKIETOK M CHepMaTo3oujioB, Mojaenb «llukn pazButus
JATYLIKI.

Ha6opaTopHa;1 pa60Ta «I/IBy‘-IGHI/IC CTPOCHHA ITOJIOBBIX KIJICTOK Ha I'OTOBBIX MHKPOIIpCIIaparax».

IIpakTHueckas pa60Ta «Bp1siBIeHUE IIPU3HAKOB CXOACTBA 3ap0m>1uleﬁ ITIO3BOHOYHBIX KHNBOTHBIX».

Jlaboparopnas padota «CTpoeHre OpraHOB pa3MHOKEHUS BBICIINX PACTCHUIN.

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

HcTopus cTaHOBIEHUS U pa3BUTHUS F€HETUKU Kak Hayku. Pabotsl I. Menpens,
I'. ne ®puza, T. Moprana. Ponb oreuecTBeHHbIX YU€HBIX B pa3BuThu reHeTuku. Padorel H.K. Konsuosa, H.. Basunosa, A.H.
benozepckoro, I'. /. Kapnieuenko,

10.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIC TCHETUYECKHE TIOHSATHUS W CUMBOJIBL. [OMOJOTHYHBIE XPOMOCOMBI, AJJICIBHBIE TEHBI, AJIbTCPHATHUBHBIC
MIPU3HAKH, JOMUHAHTHBIM M PEIECCUBHBIN MPHU3HAK, TOMO3UI0Ta, TETEPO3UTOTa, YUCTAsT JTUHUS, THOPUIILI, TCHOTHII, (PCHOTHII.
OcCHOBHBIE METO/IBI TCHETUKHU: THOPUAOIOTUICCKHM, IUTOIOTHUECKUH, MOJIEKYISIPHOTEHETUYCCKHM.

JleMoHCTpaImn

[Toprpetsr: I. Mennens, I. ne ®pus, T. Mopran, H.K. Konsuos, H.1. Basunos, A.H. benosepckuii, I'./[. Kapneuenko,
10.A. ®umumuenko, H.B. Tumodeen-PecoBckuii. Tabmuibl 1 cxembl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlaboparopnas padota «/[po3oduiia kak 00BEKT TEHETUUECKUX UCCIICIOBAHMIN.
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Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpuanoe ckpemniuBanue. [lepBoiii 3akoH MeHnenst — 3akoH eqMHO00pa3usi THOPUA0B NEPBOTO MokoJieHus. [IpaBuiio
JOMHUHHpOBaHUsA. BTopoil 3akoH MeHpaens — 3akOH paclleryieHus] NpHU3HAKOB. LlUTonormyeckrue OCHOBBI MOHOTHMOPHIHOIO
CKpeuiuBaHus. [ urore3a 4ucTOThl raMer.
AHanmusupyroniee ckpemmBanue. [IpoMeXyTOUHBIM XapakTep HaclieJoBaHUA. PaciieruieHHe IPU3HAKOB IPHU HEIIOJIHOM
JTOMHUHUPOBAHHUH.
JurnbpugHoe ckpemuBanue. Tperuii 3akoH MeHemns — 3aK0OH HE3aBUCUMOTO HaclieloBaHus Mpu3HakoB. L{utonornyeckue
OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHS.
CuernieHHoe HacnenoBaHue nmpu3HakoB. Pabotel T. Moprana. CuerieHHOe Haclel0BaHUE T€HOB, HAPYIIEHHUE CLETUICHUS
MEKly TeHaMU. XpOMOCOMHAs TEOpHs HACIIEACTBEHHOCTH.
['enernka mona. XpoOMOCOMHBIM MEXaHHU3M OIPEAEIEHUs IoJIa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI. [ OMOraMeTHbli U
reTeporaMeTHbIN 10J1. [ eHeTuYecKas CTpyKTypa IOJIOBBIX XpoMocoM. HacienoBanue Mpu3HaKkoB, CLEIIIEHHBIX C IOJIOM.
I'enorun kak uenoctHas cucreMa. [lnenorponus — MHOKECTBEHHOE JICWCTBUE T€HA.
MHOX€eCTBEHHBIN aJUICIIU3M. B3anmonericrBue HEAJUIEJIbHBIX TEHOB.
Kommnnemenrapuocts. Onucras. [lonumepust.
['eHeTHYEeCKU KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TakkKe (PU3HOIOTMYECKHUX MPOLECCOB, TOBEICHHUS
Y KOTHUTHBHBIX (YHKIUHI. ['eHeTnueckue MexaHu3Mbl CUMOMOTEHE3a, MEXaHM3Mbl B3aUMOICHCTBUS «XO35IMH — IMapaszuT» U
«XO035IMH — MUKpOOHOM». ['eHeTUYeCcKre acleKThl KOHTPOJISl U U3MEHEHHUS HACJIEeICTBEHHOW HH(POPMALlMK B MTOKOJEHUSAX KIIETOK
Y OPTaHU3MOB.

JleMoHCTpaImn

[Toprpersl: I. Mennens, T. Mopras.

Tabnuupl U cxembl: «IlepBblii 1 BTOpOi 3akoHbl MeHens», « Tpetuil 3akoH MeHaens», « AHAUTM3UPYIOee CKPEITUBAHUEY,
«Hemonmnoe nomuHMpoBaHue», «CIEMIEHHOE HAcleOBaHUE MPHU3HAKOB Yy Apo3oduibl», «leHernka mona», «Kapuorwm
yenoBekay, «Kapuorum apozoduiieiy, «Kapuotur ntuiibly, « MHOKECTBEHHBIN aiienu3My, « BzauMoaeiicTBrue TeHOBY.

19



denepanpHas paboyas nporpamma | buonorus. 10-11 knacceel (yriiyOnéHHbBIN YPOBEHBD)

O6ODVI[0B3HI/I€: MOACIb A1 ACMOHCTpAIUHU 3aKOHOB GIII/IH006paSI/IH FI/I6pI/I,Z[OB IICPBOTO IIOKOJICHHA H PACIICIIICHHA
IMPU3HAKOB, MOJCJIb A JACMOHCTPAIHWM 3daKOHA HE3aBUCUMOI'O0 HACJICAOBAHUA IMPHU3HAKOB, MOICIbL IJIA JACMOHCTPAlUU
CHOCINICHHOI'O HACJICAOBAHUA IIPU3HAKOB, CBETOBOU MHKPOCKOII, MUKPOIIPCIIapar: «I[po30¢>1ma».

[TpakTuyeckas padora «/3ydeHne pe3yIbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHUIIBIY.

[IpakTuyeckas padora «/3ydyeHue pe3yabTaToB TUTHOPUIHOTO CKPEIIMBAHUS Y APO30DUIIBI.

Tema 13. 3aK0HOMEPHOCTH H3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeabl npu (opmupoBaHun (enoruna. M3meHunBocTh npusHakoB. KauecTBeHHBIE U
KOJINYECTBEHHBIE ITPU3HAKH. BUIbI ”3MEHUNBOCTHU: HEHACIIEICTBEHHAS U HACIICICTBECHHAS.

Moaudukanuonsas u3MeHUUBOCTb. Posib cpenpl B popMHupoBaHUM MOAU(PUKAMOHHON M3MeHunBOCTH. Hopma peakuuun
npusHaka. Bapuaunonssiii psan u BapuaionHas kpusas (B. Moranncen). CBoiicTBa MOIU(UKALIMOHHON H3MEHYHUBOCTH.

['eHOTHMIIMYUECKAsT W3MEHYMBOCTh. CBOMCTBA TI€HOTUIMYECKOW HM3MEHYMBOCTH. BUIBI T'€HOTUIMYECKOW W3MEHYHMBOCTH:
KOMOWHATUBHAsI, MyTallMOHHASI.

KomOuHaTuBHAasT W3MEHUMBOCTh. Mei03 W MOJOBOW MpoOLEcC — OCHOBA KOMOMHATHMBHOM HW3MEHUYMBOCTH. Poib
KOMOMHATHBHON U3MEHUYHMBOCTHU B CO3JJaHUU I€HETHUECKOTO Pa3Ho00pa3us B pesesax 0JHOro BUA.

MyrtanuoHHass W3MEHYMBOCTb. BUIbl MyTalMil: T€HHbIE, XPOMOCOMHBIE, T€eHOMHBbIE. CIIOHTaHHBIE U WHAYLUPOBAHHBIC
MyTalMH. SepHblE W OUTOILIa3Marndeckue mytauud. ComMarudecKue W IOJIOBble MyTanuu. [IprdnMHBI BO3HUKHOBEHUS
MyTauui. MyTareHsl U UX BIMSIHUE HA OPTaHU3MBbl. 3aKOHOMEPHOCTH MYTAILIMOHHOIO MPOIECCa. 3aKOH TOMOJIOTHYECKUX PSIIOB
B HacneacTBeHHoU n3meHunBocTH (H.M. BaBunos). BuesnepHas n3MeHUUBOCTh U HACIEACTBEHHOCTb.

Onueenemuxa u 3MUSEHOMUKA, PONb INULEHEMUYECKUX PaKkmopos 6 HACIe008aHUU U USMEHYUBOCNU (DEHOMUNUYECKUX
NPU3HAKOE )Y OP2AHUSMOS.

JeMoHcTpanuun

IToprpertsl: I. ne @pus, B. Moranncen, H.M. Basuios.

Tabmuupbl 1 cxembl: «Buabl U3MEHUUBOCTHY», «MoaudukalnoHHas U3MEHYUBOCTHY, «KoMOMHATHUBHAS WU3MEHYUBOCTHY,
«Meiio3y, «OmnonoTBopenuey, «l enernyeckne 3a00aeBaHUs YeIOBEKa», « BUIbI MyTaIuiiy.
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OO6opy/noBaHue: KUBbIe W TepOApHbIE HK3EMIUISIPbl KOMHATHBIX pacTeHuM, pucyHku ((ororpaduu) >KUBOTHBIX C
Pa3JIMYHBIMUA BUAMU U3MEHYUBOCTH.

JlaGopatopHasi pabGora «MccnemoBanue 3akoHOMepHOCTeH — MoaudukanuoHHOW  m3MeHuMBOCTH. [locTpoenue

BAapUALIMOHHOTO PsAJIa U BAPUALMOHHON KPUBOW».

[IpakTuyeckas pabora «MyTtauuu y 1po30¢puisl (Ha TOTOBBIX MUKPOIIpENaparax).

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuotun uyenoBeka. MexayHapoaHass mporpaMMa HCCIENOBaHUA T€HOMA 4YeloBeKa. MeTonbl M3y4YeHUsI T€HETUKH
YeJloBeKa:  IeHEaJOTMYECKHM,  OJIM3HEIOBBIM, LUTOT€HETUYECKHH, MOMYJISIIIMOHHO-CTATUCTUYECKUNA,  MOJIEKYJISAPHO-
reHeTnyeckuil. COBpeMEHHOE ONpPEACIICHUE TeHOTHUIIA: MOJHOT€HOMHOE CEKBEHMPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIE C
nomorpio [11[P-ananu3a. Hacnencreennsie 3a001eBanus yenoBeka. ['eHHbIe U XpOMOCOMHBIE 0OJIe3HU uelioBeka. bonesHnu c¢
HACJICICTBEHHON MPEAPACIONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T€HETHKH B MPEIOTBPAIICHUN W JICHEHUH T'€HETUYECKUX
3a0oneBaHuil yenoBeka. Menuko-TeHeTuueckoe KOHCyNnbTHpoBaHue. CTBONOBBIC KIIETKH. [IOHATHE «TE€HETHYECKOTO Tpy3ay.
DTUYECKHE aCTIEKThl UCCIEAOBAaHUMN B 00JIACTH PEIAKTUPOBAHUS TECHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl TMOBBIIIEHHOW YYBCTBUTEJIBHOCTH 4YeIOBEKa K (DPU3UYECKOMY M XHUMHUYECKOMY 3arpsi3HEHUIO
OKpY>Karoleu cpeapl. [ eHeTnueckas mpeapacoaoKeHHOCTh YEJIOBEKA K MaTOJIOTHSIM.

JlemoHncTpanuu

Tabmuupl u cxembl: «Kapuotun uenoBeka», «MeToapl M3ydeHHUS T€HETHKH YelIoBeKa», «leHeTHdyeckue 3a00JIeBaHUS
YEIOBEKAY.

[Ipaktuyeckas padora «CocTaBieHUEe U aHAJIU3 POAOCIOBHOM.

Tema 15. Cesiekunsi OpraHu3MoB

JloMecTukanus u cenekius. 3apoxKIeHue ceJIeKInu U qomectukanuu. Yuenue H.M. BaBuiioBa o L{eHTpax mpoucxoxaeHus
W MHOTrooOpasusi KyJbTYPHBIX pacTeHHil. Pojb cenekiuu B CO3IaHUM COPTOB PACTEHUU U MOPOJ KUBOTHBIX. CopT, mopoja,
ITaMM. 3aKOH TOMOJIOTMYECKUX PSA0B B HacieACTBEHHOW m3MeHunBocTy H.M. BaBuioBa, ero 3HaueHue s CEIEKIMOHHOM
paboTHI.
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Metonpl ceneKIMoHHOW paboThl. McKycCTBEHHBIM OTOOp: MAacCOBBIM M HMHAMBUIYATbHBIN. DTalbl KOMOMHAITMOHHOM
ceneknuu. VcrbITanue mporu3BOUTENCH MO MOTOMCTBY. OTOOP MO TEHOTHUITY C TIOMOIIBIO OIICHKH ()EHOTHITA IIOTOMCTBA U OTOOP
110 TEHOTHITY ¢ ToMolIbio aHanu3a JIHK.

HckyccTBEHHBIN MyTareHe3 Kak METOJ] CeNIEKIIMOHHOW paOoThl. PaninanimoHHbI 1 XUMUYECKUI MyTareHe3 Kak MCTOYHHK
MyTaIlU# y KyJBTYpHBIX (hOPM OPraHW3MOB.

Hcnonp30BaHue TEHOMHOTO PEAaKTUPOBAHUS U METOAOB pekoMOMHaHTHBIX JIHK nis momydeHuss ucxomHoro marepuana s
CEJICKITUM.

[Tomyuenune monumuion10B. BHyTpuBHaoBas THOpuau3aivs. bIW3KOpoACTBEHHOE CKpeIMBaHUE, WJIM WHOPHIUHT,
HeponcrtBeHHoe ckpemuBaHue, Wid ayTOpuauHr. [erepo3uc U ero mpuuuHbl. Vcmonb3oBaHue TreTepo3rca B CEIEKIUU.
Otnanéunas rubpuausamnus. IlpeomoneHue Oecrutonusi MEXBHJIOBBIX THOPHIOB. JIOCTWIKEHHS CeNeKIMM pacTeHUH M
YKUBOTHBIX. «3€1EHAS PEBOTIIOYUAN.

CoxpaHEHME W WU3YyUYECHUE TEHETUYECKHX PECYPCOB KYIBTYPHBIX PACTEHUM W WX JUKHAX POAWYEH ISl CO3AAHUSI HOBBIX
COPTOB M THOPHUIIOB CEIIbCKOXO3SHWCTBEHHBIX KYIBTYp. M3yueHnue, coxpaneHue u YNpasieHue 2eHemudecKumu pecypcamu
CEeNbCKOXO3SIUCMBEHHBIX U NPOMbBICIIOBLIX HCUBOMHBIX 8 YENAX VIVYULEHUSL CYUWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U
KPOCCO8, 8 MOM YUC/e C NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYUHBIX UCCIEe008AHUL, NepedosblX Udel U NepCneKmMUBHbIX
MexXHOoN02Ul.

JleMoHCTpalu

[Toprpersr: H.. BaBunos, 1.B. Muuypun, I'J1. Kapneuenxo, ILI1. JIykpauenko, b.JI. Acraypos, H. bopnoyr, [1.K. benses.

Tabnuie! u cxembl: «L{eHTpBI MPOUCXOKAECHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTEHUN», «3aKOH TOMOJIOTHYECKUX PSI/IOB B
HACJIEJICTBEHHON U3MEHUMBOCTHY, «MeTonbl cenekunny, «OTnanéunas ruopuansanus», «MyrtareHes».

JlaboparopHas padota «M3yueHne cOpToB KyIbTYPHBIX PACTEHUN U TTOPOJ TIOMAIITHUX YKUBOTHBIX).

JlaGoparopnas pabora «M3yueHne METO0B CEIEKIIUN PACTEHUI.

[IpakTuueckas padota «IIpuBHUBKa pacTeHUI».
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Okckypcus «OCHOBHBIE METOABI M JOCTHIXKEHHUS CEJICKIIMM PACTCHUH W JKUBOTHBIX (HA CEJICKIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO (hepMy, COPTOMCTIBITATEIBHBIN YUACTOK, B TEIUTMYHOE XO3SMCTBO, B TAOOPATOPHUIO arpOYHUBEPCUTETA WM HAYIHOTO
IIEHTPA)».

Tema 16. buorexHoJ10rusl 1 CHHTEeTHYECKAs1 OMOJIOTHs]

OOBEKTHI, UCTIONB3YyEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBbIE KYJIBTYPhl, MUKPOOPTaHU3MBI, X XapaKTepUCTUKA.
TpagumonHass OMOTEXHOJIOTHS: XJI€OONEUYeHHE, TOTYyUYEHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. MUKPOOUOIOrHYeCKUI
cuHTe3. OOBEKTH MUKPOOMOJIOTHUECKUX TeXHOIOTUIA. [Ipon3BoICTBO O€liKa, aMUHOKHCIIOT U BATAMUHOB.

Co3maHve TEXHOJOTHMM M HMHCTPYMEHTOB LEJICHAIIPABICHHOIO HM3MEHEHHMS W KOHCTPYUPOBAHUS TE€HOMOB C LIEJIBIO
MOJTyYEHUS! OPraHU3MOB U MX KOMIIOHEHTOB, CO/IEPKAILLUX HE BCTPEYAIOIIMECS B IPUPO/I€ OMOCUHTETUYECKUE ITYTH.

Knerounas wunxenepus. Metoasl KyiabTypbl KJIETOK M TKaHeH pacTeHUl M *KUBOTHbIX. KpuoOanku. Comarnueckas
rUOpUIU3aLMs U COMAaTUYECKU sMOpurorenes. Mcnonp30BaHNe rariouI0B B CEJIEKIIMU pacTeHuil. [lonyuenue MOHOKIOHATbHBIX
anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U HNOIUKIOHANbHLIX aHnmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOPEHHE.
PexoHCTpyKuMs SHLEKIETOK U KIOHUPOBAaHUE UBOTHBIX. METOJ TpaHCIUIAaHTALUU sJIep KIETOK. TexHonozuu 0300poenenus,
KYIbMUBUPOBAHUS U MUKPOKIOHAILHO20 PA3SMHONCEHUS CENIbCKOXO3AUCTNEEHHBIX KYAbMYD.

XpoMocoMHasi U TeHHasi HH)KeHepus. VICKyCCTBEHHBIN CMHTE3 TeHa U KoHCTpyupoBaHue pekomonHanTHbIX JTHK. Cozoanue
MPAHC2EHHBIX Op2anu3mMos. JIOCTHKEHNs U MEPCIIEKTUBBI XPOMOCOMHOW M T€HHOM WMHYKEHEPUH. DKOJIOTMYECKUE U ITHUYECKUE
po0IeMbl TEHHOW MHKEHEPHH.

Menuumnckue OuorexHonoruu. IloctreHomHas uudpoBas MenuuuHa. [IIP-nmuarnoctuka. MeTabOOIOMHBIN aHaIM3,
TEHOLICHTPUYECKUIN aHAJIN3 IIPOTEOMA YEJIOBEKa JUIsl OLEHKH COCTOSIHUSA €r0 310poBbs. MCIonp30BaHME CTBOJOBBIX KIIETOK.
Taprernas tepanus paka. 3D-6nonnkeHepus s pa3paboTKu QyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3AaHMs
KOMIUIEKCHBIX TKaHEHl coYeTaHWeM TEXHOJOTHI TpEéXMepHOro OuonpuHTUHra M ckaddonauHra A pelieHus 3aaad
IIEPCOHAIM3UPOBAHHON MEAULVHBI.

Co3naHue BEKTOPHBIX BaKIIMH C IEJIbI0 00eCcleueHrss KOMOMHUPOBAHHOM 3amuThl OT Bo30Oyauteneit OPBU, ycranosienue
MOJIEKYJISIPHBIX MeXaHu3MOB (yHkImonupoBanus PHK-comepskaiux BUpPYCcOB, BBI3BIBAIOIIUX 0CO0O OMacHbIe 3a00JI€BaHUS
YEJI0BEKA U JKUBOTHBIX.
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JleMoHCTpaIn

Tabnuipl u cxeMmbl: «/Mcnonb30BaHWEe MUKPOOPTaHU3MOB B IPOMBIIIEHHOM MPOU3BOACTBEY», «KileTouHash MHKEHEpUs»,
«l eHHast UH)KEHEPU».

JlaGopatopHas padota «M3ydeHne 00bEKTOB OMOTEXHOIOTHI.

[IpakTuueckas pa60Ta «HonyquHe MOJIOYHOKHCIJIBIX ITPOAYKTOB)).

Okckypcuss «buoTexHoloruss — BaKHEHIIas IPOM3BOJUTEIbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOIHYEeCKOe
MIPOU3BOJICTBO)».

11 KJTACC Tema 1. 3apoxaeHue U pa3BUTHE 3BOJIHIHOHHBIX NPEACTABICHUN B OMOJI0THHI

OBomonmonHasa teopus Y. Jlapuna. [Ipeanochuiku BOZHUKHOBEHUs apBUHU3MA. JKU3Hb M Hay4dHas JEATEIbHOCTH Y.
JlapBuHa.

JIBrokylye cuiibl 3BONIIOLIMH BUAOB 110 Y. JlapBUHY (BbICOKAasi HHTEHCUBHOCTD PA3MHOKEHHUSI OPraHU3MOB, HACJIEACTBEHHAS
M3MEHUYMBOCTb, 00pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmiienne cunternyeckoit Teopuu 3Bomtonnu (CTI). Heittpanbuas teopus 3Bomtonnu. CoBpeMEeHHas! 3BOJTIONMOHHAS
ouonorus. 3Ha4eHHE IBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHON KapTUHBI MUpA.

JleMmoHCTpaImmu

[Toprpetsl: Apucrorens, K. Jlunnen, JK.b. Jlamapk, 3.2K. Cent-Unep, K. Kroswe, U. {apsun, C.C. UerBepukos, N.N.
[[Imaneraysen, Jx. Xonneitn, J1.K. benses.

Tabmuubl U cxembl: «Cucrema >xuBoil mpupoasl (1o K. JIlunuew)y», «JlectHuna xuBbix cymiecTB (o Jlamapky)y»,
«MexaHnuzM ¢GopMUpOBaHHUS MPUCHOCOONEHU y pacTeHMd M KUBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapuipyra
nytemectBuss Y. Japsuna», «Haxomku Y. JlapBuna», «Dopmbl 00pbObI 3a cymiectBoBaHue», «llopomsl romyOei,
«MHoroob6pasue KyibTypHbIX (OpM KarmycThl», «lloponabl JOManIHUX KUBOTHBIX», «CxeMa 00pa3oBaHMsI HOBBIX BUIOB (1o Y.
HapBuny)», «CxeMa COOTHOIICHMS! IBMXKYLIUX CHJT HBOJIIOLIMNY, « OCHOBHBIE MOJOKEHUS CUHTETUUECKOM TEOPUU IBOITIOIIUN.
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Tema 2. MUKpO3BOIIOLUSA U €€ pe3yJIbTaThl

[Tonmymsiiust Kak 37M€MEHTapHas eauHuua 3BojrolMH. COBpPEMEHHBIE METONBl OLICHKHM T€HETHYECKOrO pa3HooOpasus H
CTPYKTYpbI nonyisiiuid. 3menenue reHooH1a MOMyssSUK KaK 3J€MEHTApHOE 3BOJIOLMOHHOE sIBJIEHHE. 3aKOH T€HETUYECKOTO
paBHoBecus Jx. Xapau, B. BaitnGepra.

DnemeHTapHble (GaKTOPbI (ABUXKYIIUE CUJTBI) SBOTIOIMK. MyTalioHHbIN mipoliecc. KoMOuHaTBHAsS U3MEHYUBOCTH. Jperd
T€HOB — CITyyaiiHbIe HEHAPABICHHBIC U3MEHEHUS YacTOT ajuieseil B momysinusax. DpdexT ocHoBarens. Igpgdexm 6ymuLiounozo
eopaviuika. CHUdMCeHUe ceHemuuecko20 pasHooobpasus. npudunsl u cieocmeus. llpossnenue sghpgpexma opetigha cenoé 6 6onbULUX
u maneix nonyrayuax. Murpauun. M3omauus nomynsiuii:  reorpaduueckasi  (MpOCTpaHCTBEHHAs), OMOJIOrMYECKas
(penpoayKTUBHAS).

EcrectBennbiii 0oTOOp — Hampabinswouuid ¢gakrop sBomonuu. DoOpMbI  €CTECTBEHHOIO OTOOpa: ABMKYIIUH,
CTaOUIU3UPYIOMINM, pa3pbiBatonuil (Iu3pynTuBHbIN). [lo10BO# 0TOOp. BO3HMKHOBEHKE M IBOJIIOIMS COIMAIBHOTO TTOBEJCHUS
KUBOTHBIX.

[TpucnocoOneHHOCTh OPraHU3MOB KakK pe3yJbTaT MHUKPOIBOJIOLHMH. BO3HUKHOBEHHE MPUCIIOCOOIEHUN Y OPraHu3MOB.
Apomopdo3bl U uavoanantauuu. [lpumepsl mnpucnocobseHudl y OpraHu3MoB: MoOpQoJIoTHYecKue, (U3HOJOTHYECKUE,
OonoxuMuyeckue, nopefaeHueckne. OTHOCUTENbHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u ctpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOMIONUHU. M3omsius — kiroueBor (axtop
BUa000pazoBanusi. Ilytu u  cmocoObl  BuA0OOpa3oBaHMs:  ajulonarpuueckoe (reorpaduueckoe), CHUMMIATPUUECKOE
(?KOJIOTUYECKOE), «MTHOBEHHOE» (MOJIMILIONIN3AIs, THOpUaAn3ausl). JTuTeTbHOCTh BOTIOIMOHHBIX MPOIECCOB.

Mexanu3zmbl HopMUpoOBaHUs OMOJIOTMUECKOTO pPa3HOO0pas3usl.

Ponb »BomoIMOHHON OMONIOTMH B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHsS OuopazHooOpasus. MUKpPOIBOIIONUS H
KOJBOJIIOLIMSI TAPA3UTOB U UX XO35EB.

Mexanu3mbl HOpMUPOBAHUS YCTOMYUBOCTU K AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMmoHCTpaIun

[Toptpetsl: C.C. UeTBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalloHHass U3MEHUHUBOCThY, «[lomynsimonHast cTpykrypa Buaa», «Cxema MpOSBICHHS 3aKOHA

Xapau—Baitnoepra», «/IBuwxymiue Cuiabl 3BOJTIOLUN», «ODKOJIOTHYECKas M3OJSLUS MONYyISIUid ceBaHCKoW (openny,
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«Il'eorpaduueckast U30JALUA JUCTBEHHUIBI CUOMPCKOM M JIMCTBEHHUIIB! Jaypckoid», «llomynsnuroHHbIE BOJIHBI YHCIEHHOCTH
XHIIHUKOB M KepTB», «Cxema JeUCTBUSA €CTECTBEHHOTO 0TOOopay», «Popmbl 00pbOBI 3a cyliecTBoBaHHE», «HAyCTpHUambHbIi
MeJIaHu3M», «KuBble nckonaembiey, «[ IokpoBUTENBCTBEHHAs OKpacka )KUBOTHBIX», «[Ipeaynpexkaaromnias okpacka KUBOTHBIX»,
«®uznonornueckue axanrauun», «lIpucnocoOIeHHOCTh OpraHu3MOB U €€ OTHOCUTENBHOCTBY», «Kpurepuu Bumay,
«BuapaBoiinukmn», «CTpykTypa Buaa B nmpupoze», «CrnocoOsl BupooOpa3zoBanus», «leorpadudeckoe BUI000pa3oBaHUE TPEX
BUJOB JIAaHABIIIEH», «DKOJIOrMUecKoe BUA000pa3oBaHUE BUAOB cuUHUL», «[lomummomasl pactenuit», «KamycTHo-peneuHbii
rUOpUI.

OoOopyznoBaHue: repbapuu pacTeHUM, KOJUIEKIMM HACEKOMBIX, 4Yydella ITHIl M 3BEeped C NpUMEPAMH Pa3IHYHBIX
PUCTIOCOOTIEHUH, Yydesia NTHULl U 3Bepel pa3HbIX BHUJIOB, repOapuu pacTeHUN OMU3KUX BUIOB, 0OPa30BaBIIUXCS PAa3IMYHBIMU
cnocob0amu. JlaboparopHas pabora «BrisgBlIeHHE U3MEHUUBOCTH Y 0COOEH OJJHOTO BUIA.

JlabGoparopnas pabora «IIpucnocoOneHus opraHu3MOB U UX OTHOCUTEIbHAS 11€JIECO00Pa3HOCThY.

Ha6ODaTODHa5I pa60Ta ((CDaBHeHI/IG BHUJOB IIO MODd)OJ]OFI/ILIGCKOMV KPUTCPHIO».

Tema 3. Makpo3BoJIIOLUSA U €€ pe3yabTaThl

MeTtonpl u3ydeHHsT Makpo’BoJionuu. llajeoHTonornueckne MeETOAbl W3y4eHHs dBoironuu. llepexomnsie GopMbl H
(UTOTEHETUICCKHE PSAIBI OPTAHU3MOB.

buoreorpaduueckne wmetoapl wu3ydeHus dBomronuu. CpaBHeHue Giaopel W (ayHBl MaTEpUKOB M OCTPOBOB.
buoreorpaduyeckue obmactu 3emiid. BUnbI-aHIEMUKY U PEITUKTHI.

DOMOpHOJIOTHYECKUE W CPAaBHUTEIHLHO-MOP(OIOTHYECKAE METOABl H3YYCHHUS DBOJIIOIUHU. | CHETHUCCKHE MEXaHU3MBI
HBOJIIOIIMM OHTOTEHE3a WM TIOSIBJIICHHS DBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTHMYHBIC W aHAJIOTHMYHBIE OpraHbl. PynumeHTapHbIC
opraHbl W aTaBU3MBL. MOJNCKYISIPHO-TCHETUYCCKHUE, OMOXMMHYECKHE W MaTeMAaTHYECKHUE METOABl HW3YYCHHS DSBOJIIOINH.
I'omonoruunbie renbl. COBpeMEHHBIE METO/IBI TOCTPOCHUS (PHUITOTEHETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMH U SBOJTFOITUSI TCHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuiia) 3Boitonuu. llpunyun cmenwvt Gyuxyuti. HeoOpaTUMOCTh 3BOTIONMHA. AANTUBHAS
paauarus. HepaBHOMEpHOCTH TEMITOB BOJTFOIIHH.
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JleMoHCTpaIn

[Toptpetsl: K.M. bap, A.O. Koanesckuii, @. Mromiep, 3. [ eKkelb.
Tabnuupl 1 cxeMbl: «PUIOTEHETUUECKUH PAJT JIOMIATN», KAPXEONTEPUKCY,
«3Beposydnie smepb», «Creronedansny, «Puanodute», «CeMeHHbIe MAaNOpPOTHUKWY», «buoreorpaduueckue 30HBI 3eMITH»,
«peiip xoHTHHEHTOBY», «PemukTel», «HauanpHble cTaguu SMOPHOHAIBHOTO PAa3BUTUS MO3BOHOYHBIX KUBOTHBIX,
«l'oMonornyHble U aHAJIOTUYHBIE OpraHbl», «PyIMMEHTB, «ATaBU3MBD), «XPOMOCOMHbIE HAOOpPbI UEIOBEKA U IIMMIIAH3EY,
«I'naBHBIE HaMpaBIEHUS FBOIOIUNY, «O0IIHEe 3aKOHOMEPHOCTH 3BOITIOLIUAN.

O60DVI[OB3HPI€Z KOJJICKIIHUH, rep6apHH, MYJIBIDKM  HCKOITACMBIX OCTATKOB OPraHu3MOB, MYJLDDKM T'OMOJIOTMYHBIX,

AHAJIOTUYHBIX, PYAUMCHTAPHLIX OPTaHOB N aTaBU3MOB, KOJUICKIIMN HACCKOMBIX.

Tema 4. IIpoucxo:kaeHue U pasBuTHE )KU3HU HA 3eMie

HayuHble rUmore3sl MPOMCXOXKICHUS KU3HM Ha 3emiie. AOuoreHe3 W mnaHcnepmus. J[oHaydHble TpEACTaBICHUS O
3apOXKACHUU KU3HU (KpealMoHn3M). [ urmoTe3a mocTossHHOTO caM03apOoXKI€HUs )KU3HU U e€ onpoBeprkeHue onsitamu . Penu,
JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHue ®u3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tamnbl HEOPraHMYecKod sBomrouuu. [lmanerapHas (reonormdeckas) SBOMIOLUSA. XHUMHAYECKAs] HBOJIIOLMS.
AOUWOTeHHBI CUHTE3 OpraHnuecKux BemiecTB u3 Heopranndeckux. OnwiT C. Mumiepa u I. FOpu. O6pa3oBanue NoJuMepoB U3
MoHoMmepoB. KoanepBarnas runore3a A.M. Onapuna, runotesa nepBudHoro oyaroHa J[x. XomnaeitHa, reHeTudeckas runoresa I
Ménnepa. PubGosumbl (T. Yex) m rumoreza «mupa PHK» VY. TI'mnbepra. dopmupoBanne MeMOpaH M BO3HUKHOBEHHUE
MTPOTOKJIETKHU.

HUcropus 3emuin m MeTonpl €€ wu3ydyeHus. lckomaemple OpraHM4ecKHE OCTAarKu. [eoXpoHOJIOruss W €€ METOMBI.
OTtHOcUTeNnbHAs U a0COTIOTHAs TeoXpOoHOJI0rHs. ['eoXpoHOIOrHUecKas IKaa: S0HbI, 3Pbl, IEPUObI, FTTOXH.

HauanbHble 3Tambl opraHudeckoil »Bomtonuu. llosBieHue M 3BOJIONUS MEPBBIX KIETOK. OBOJIOLHUS METaboIu3Ma.
BosnukHoBeHne mnepBbix 3kocucteM. CoBpeMEHHble MUKpPOOHBIE OMOIUIEHKM KaK aHAJIOr NEpBBIX Ha 3emiie COOOIIECTB.
Crpomatonutsel. [IpokaproTHI U SyKapHOTHI.

[Tpoucxoxnaenne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKIECHUE BUPYCOB. [Iponcxok1eHre MHOTOKJIETOUHBIX
OpraHn3MOB. BO3HMKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
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OCHOBHBIE 3Tallbl 3BOJIIOLIMY BBICIIKX pacTeHU. OcHOBHBIE apoMop(d03bl pacTeHUN. BbIXo pacTeHMil Ha Cymy.
[TosiBeHME CIOPOBBIX PACTEHUI U 3aBOeBaHUE UMU cyln. CemeHHbIe pacTeHus. [IponcxoxkieHne IBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tanbl BOJIIOLMH KMBOTHOTO MHpa. OcHOBHBIE apoMopdo3bl KUBOTHBIX. Benpackas ¢ayna. KemOpuiickuii
B3pbIB — IMOSBJIEHUE COBPEMEHHBIX THUNOB. [lepBble XOpAOBbIE >XUBOTHbIE. JKM3Hb B BOJAE. ODBOJIOLHS IT03BOHOYHBIX.
[Tpoucxoxaenne ampubdbmii u pentunuil. [lpoucxoxnenne miuexkonutaomux U OTul. [lpuHIMD kiaroueBoro apomopdosa.
OcBoeHne 6eCrIO3BOHOUHBIMU U TO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie O 3paM M TEpUOJaM: apXeil, MPOTEepO30M, Majieo30¥, Me3030M, KaitHOo30M. OOmas
XapaKkTEepUCTHUKA KJIMMaTa M reojlorndeckux mporeccoB. [losBieHne n pacuBeT XapaKTepHbIX OPraHU3MOB. YIIeoOpa3oBaHUE:
€ro YCJIOBHUS U BIMSIHUE Ha Ta30BbIil COCTaB aTMOC(EpHI.

MaccoBele BbIMUpaHUSA — OKOJOIMYECKME KpU3UCBHl Ipouuioro. I[IpvumHBI M CIEACTBHS MAacCOBBIX BBIMUPAHUU.
CoBpeMeHHBIH 3KOJIOTHYECKUN KpU3uc, ero ocooeHHoctu. [Ipobnema coxpanenust 6uopaznooOpasus Ha 3emiie.

CoBpeMeHHas cucrteMa opraHmyeckoro mupa. [lpuHuunel knaccupukanuu opraHu3mMoB. OCHOBHBIE CHCTEMAaTHYECKUE
IPYIIIBI OPTaHU3MOB.

JlemMoHCcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. I[Tactep, U.1. Meunuxkos, A.W. Onapun, [x. Xongeitn, [. Mémnep, C. Muuiep,
I'. FOpn.

Tabnumer u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. [lacTepa 1Mo M3yd4eHUIO CamMO3apOXKIACHHS KUZHUY,
«Cxema omnbita C. Muinepa, I. FOpw», «3Ttansl Heopranmdeckoi 3Boonun», «l'eoxpoHonornyeckas mkanay, «Havanbabie
ATamnbl OpraHUYecKod 3BomroLUK», «Cxema o0pa3oBaHUS J>YKApUOT NyTEM cuMOHMoreHesay, «Cucrtema KUBOU MPUPOABI»,
«Ctpoenne Bupyca», «Apomopdo3bl pactenuity, «PuHnoduTh», «OMTHOKIETOUHBIE BOAOPOCITN», «MHOTOKIETOYHBIC
Bogopociam», «Mxwm», «llanmoporaukmn», «l'onmocemeHHble pacTeHus», «OpraHbl IIBETKOBBIX pacTeHMi», «Cxema pa3BUTHSA
KUBOTHOTO  MHpa», «Apomopdo3bl KUBOTHBIX», «lIpocrerimue», «Kumeunomonoctueie», «llmockue  uepBm»,
«Ynenucronoruey,

«Pw10BI», «3eMHOBOIHBIEY, «[IpecMmbIkaromuecsy, «IITupy, «MIIEeKOITUTAIONIHE,
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«Pa3BuTHE KHU3HU B apXEHCKOW 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOU 3pe», «Pa3BUTHE KU3HU B MAJICO30MCKOU 3pE»,
«Pa3BuTHE XU3HU B ME3030MCKOU 3pe», «Pa3BuTue KU3HU B KaillHO30MCKO#l 3pe», «CoBpEeMEHHasi CUCTEMa OpPraHUYeCKOro
MUPa».

Ob6opynoBanue: TrepOdapuy PacTCHU pPa3IUYHBIX OTAEIOB, KOJIJICKIIMA HACEKOMBIX, BJIKHBIC TMperapaThl >KUBOTHBIX,

PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMU WIJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydela NTUL W 3BEpEeH, KOJUIEKIIUU
OKaMEHEJOCTEH, MOJNIE3HBIX NCKOMAEMBIX, MYJISDKM OPraHUYECKUX OCTATKOB OPraHU3MOB.

BuprtyansHas saGoparopHasi pabora «MonenupoBanue omnbiToB Mumiepa—tOpu 1mo m3yueHuro aOMOT€HHOrO CHUHTE3a
OpraHUYEeCKUX COCIMHEHHUM B IEPBUYHON aTMOC(EpPEY.

JlaboparopHas pabora «M3yueHue u onrcaHne UCKOMAEMbIX OCTAaTKOB IPEBHUX OPTraHU3MOB.

[TpakTuyeckas pabora «3yueHrne 0COOEHHOCTEN CTPOEHUsI PACTEHUI Pa3HBIX OTIAEIOBY.

[IpakTHueckas pa60Ta «HBy‘-IGHI/IC oco0eHHOCTEeH CTPOCHHUA ITIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IlpoucxoxaeHue 4ejaoBeka — aHTpomoreHe3 Pasnensl M 3amayu aHTPOIOIOTHU. MeToabl

AHTPOIIOJIOTHUH.

CraHOBJIEHUE NPEACTABICHUI O MPOUCXOKICHUM YeIoBeKa. Pennrno3ueie Bo33peHns. COBpEMEHHbBIE HAYYHbIE TEOPHH.

CxoacTBO 4YenoBeka € KXUBOTHBIMH. CHCTEMarnyecKoe IOJOKEHHE 4YesloBeKa. CBUIETENbCTBA CXOJACTBA YEJIOBEKA C
KUBOTHBIMU: CPAaBHUTEIbHO-MOP(]OJIOTrHYecKre, SMOPHUOIOTHYECKHE, (PU3NOIOr0-OMOXUMUYECKHE, MOBeAeHYeCKne. OTanuus
YEJI0BEKA OT JKUBOTHBIX. [IpAMOXOKIIEHHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE TOJIOBHOrO MoO3ra M BTOPOU
CUTHAJIBHON CHUCTEMBI.

JBuwxkyme cuibl  (pakTopbl) aHTpomoreHesa: OHojoruueckue, conuanbHble. COOTHOLIEHHE OHMOJIOTMYECKHX U
COLIMAJIbHBIX (PAaKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIE CTaJUU aHTpomnoreHe3a. PaHHHe uenoBeKOOOpa3Hble 00€3bsHbI (MPOKOHCYNbI) U PaHHHE MOHTHUIBI — OOIIue
MPENKU YeJIOBEKOOOPa3HbIX 00€3bsiH U JIOEH. ABCTPAJIONUTEKU — JBYHOTHME MpeAku mroaei. YUenoBek ymenblil, mepBbie
W3TOTOBJICHUS OpyIuid Tpyrna. YernoBeK MNPSIMOXONSIIMNA W TEpPBBIA BBIXOJ JoAed  3a mpenensl Adpuku. YemoBek
reienb0eprekuii — o0IKKA MPEeIoK HeaHAepTaJIbCKOro YeOBEKa W YesloBeKa pasyMHOTo. UenoBek HeaHAEpTalbCKUI KaK BUJ
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JOAEH XOJOJHOTO KiIMmara. YemoBeK pa3yMHbIII COBPEMEHHOIO THIA, JEHUCOBCKMW YEIIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTnka u majaeoreHOMHKA.

DBOMIONHST COBPEMEHHOTO 4YelioBeKa. EcTecTBeHHBI OTOOp B MOMyMSUUSAX YejgoBeka. MyTalMOHHBIA Mpolecc u
nonumop¢usM. [lomynsimonnsie BOMHBI, Apelid reHoB, murpanus U «dQ(eKT ocHoBaTeNs» B MOMYISIHIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. llonsitue o pace. bonbiime pacel:  eBporneouaHasi (eBpasuiickasi), aBCTpaJio-HErPOUIHAS
(’xBaropuanbHasi), MOHroJouaAHasl (a3uarcKoaMepuKaHckasi). Bpemss U myTu paccelieHus 4ejoBeKa Mo IJiaHete. EIUHCTBO
yenoBeueckux pac. Hayunas HecocrostenbHOCTh pacu3ma. [Iprcrnoco01eHHOCTh YeaoBeKa K pa3HbIM YCIIOBUSM OKpY’Karolen
cpenbl. Biusinue reorpaduueckoit cpenpl U apeiida reHoB Ha MOPQOJIOTHIO U (PU3UOTIOTHIO YEJIOBEKA.

MexaucuuIuiMHapHble METoAbl B (PU3Myeckoil (OMOJOrMYecKor) aHTPOIOJOTHMH. OBOJIIOIMOHHAS AHTPOIOJIOTHS H
MaJCOAHTPONONIOTHUS YEJIOBEUECKUX MonyiIsinuid. buocouuaneHble uWccaenoBaHus NpUPOIbI  4YenoBeka. lccnenoBanue
KO3BOJIIOIIMH OMOJIOTUYECKOTO U COLMAIBHOIO B UEJIOBEKE.

JleMoHCcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, f.4. Poruackui, M.M. I'epacumos.

Tabmuupl U cxeMbl: «MeToabl aHTPOIOJIOoTUM», «I 0JOBHOI MO3r uUelmoBekay, «HemoBekooOpa3Hbie 00e3bIHBIY, «CKeleT
YEJIOBEKA U CKEJIET IIMMIIAH3e»,
«PymUMEHTBl M aTaBU3MbD», «J[BHXKYIIIME CHUJIBI AHTPONOTEHE3a», «IBOJIOIMOHHOE JPEBO YEIOBEKa», «ABCTPAJIOMUTEK,
«YenmoBek ymenslit», «HenoBek mpsaMoxomdimminy, «JlenncoBckuin yenoek» «Heannepranbusl», «KpomanboHb, «lIpenku
YEJIOBEKay», «ITaIbl YBOJIIOLIMU YEI0BEKay», «Packl yenoBekay.

OOGopy/noBaHue: MyJSKH OKAMEHEJIOCTEH, MPEAMETOB MaTepHUAIbHON KYJIBTYphl TPEAKOB YEJIOBEKa, PENpOyKIIUU
(botorpadun) kapTuH ¢ MUGOJIOTUIECCKUMU U
OnOIEHCKUMHE CIOKETaMH TIPOUCXOXKICHUS YelloBeka, (hoTorpaduu HaX0MOK UCKOITAeMbIX OCTAaTKOB UEJIOBEKa, CKEJIET YEIOBEKa,
MOJIEJIb YEpEIa YeJIOBEKA U Yepena MMUMIaH3€, MOAEIb KUCTH YEJIOBEKA U KUCTH IIIMMITAH3€, MOJIEJIM TOPCA MPEIKOB YEIOBEKA.

Jlaboparopnas padota «M3yueHne ocoOEHHOCTEN CTPOCHUS CKEJIeTa YEIOBEKa, CBI3aHHBIX C MPSIMOXOKICHUEM .

IIpakTHueckas pa60Ta «I/I3y‘{CHI/IC OKOJIOTHYC€CKHUX az[anTauHﬁ YCIIOBCKA».
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Tema 6. JIKOJIOTHA — HayKa 0 B3aHMMOOTHOLLIEHUSIX  OPraHM3MOB U HAJIOPTraHU3MEeHHbIX
CHCTEM C OKPYKAKOLIEH cpeaou

3apoxaeHue U pa3Butue skosioruu B Tpyaax A. I'ymoonbsara, K.®. Pynse, H.A. CeepiioBa, J. ['ekkens, A. Tencnu, B.H.
Cyxkaué€Ba. Pa3nensl 1 3a1a4u 5k0s0TvH. CBS3b SKOJIOTUU C APYTUMH HAyKAMH.

Metozpbi sxosioruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B DKOJIOTHU:

MPUPOAHBIE U JabopaTopHble. MoaennpoBaHue B 3KOJIOTMU. MOHUTOPUHT OKPYKAIOLIEH CPEbl: JOKaIbHbIM, pErMOHATBHBIA U
17100aTBbHBIH.

3HaYeHUe SKOJIOTMYECKUX 3HAHWW JJIS 4YEJIOBEKa. DKOJIOTMYECKOE MHUPOBO33PEHHE KaK OCHOBA CBA3EH YEJIOBEUYECTBA C
npupoaoi. PoOpMUPOBAHKE IKOJIOTMYECKON KYJIBTYPBI U KOJIOTUYECKON TPaMOTHOCTH HACEJICHUS.

JlemoHcTpanmu

[Toptpetsl: A. I'ym6onbar, K.®. Pynse, H.A. CeBeprios, 3. I'ekkensb, A. Tencnu, B.H. Cykaués.
Tabmuubl u cxemsl: «Pa3aensl skomoruny», «Metoasl SKOJIOrun», «CXxemMa MOHUTOPUHTA OKPYKAIOIIEH CPEIbIy.
JlabopatopHas padota «M3yueHne METOJ0B IKOJIOTHIECKUX UCCIICTOBAHUI.

Tema 7. Opranusmsl 1 cpeaa oOMTaHUA

Okonornueckue (akTopbl U 3aKOHOMEPHOCTH ux naeicTtBusi. Kimaccudukanus skomornueckux (HakTopoB: aOMOTHYECKUE,
OuoTuyeckue, aHTponoreHHele. OOIIKME 3aKOHOMEPHOCTH HAEUCTBUS »Kojoruyeckux @akropoB. IlpaBuno munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTh. DBPUOUOHTHBIE U CTECHOOMOHTHBIC OPTAaHU3MBI.

Abuornyeckue @akropbl. CBeT Kak »KoJormyeckuil Qakrop. JleliCTBUE pa3HBIX YYAaCTKOB COJHEYHOTO CHEKTpa Ha
OpraHu3Mbl. OKOJIOTMYECKHE TPYMNINbl PACTEHUHA M KUBOTHBIX [0 OTHOLIEHWIO K cBeTy. CurHanbHas poJib CBETa.
DOTONEPUOIU3M.

Temneparypa kak skojoruueckuil gakrop. JleiictBue remneparypsl Ha opraHu3Mbl. [TOWKHIOTEpMHBIE 1 TOMOHOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonorudeckuii gpakrop. [Ipucnocobnenns pacteHuii K moaaep’aHuto BogHoro 6ananca. Knaccudukams
pacTeHuii o OTHOUICHUIO K Bojie. [IpucnocobaeHust >KUBOTHBIX K U3MEHEHHIO BOJAHOTO PeXUMa.
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Cpenbl  oOMTaHMs ~ OpPraHU3MOB:  BOJHAs, HA3€MHO-BO3YIIHAs, [IOYBEHHAas, DIIYOMHHAs  IIOANOYBEHHA,
BHyTpuopranuzMenHas. dusznko-xumMuyecknue 0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucmocoOneHusi opraHU3MOB K
’KU3HU B pa3HbIX Cpelax.

buonornueckue putmbl. Buemnue u BHyTpeHHUE putMbl. CyTOYHBIE W TOAWYHBIE PHUTMBI. [IpHcrnocoOneHHOCTh
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HMU.

Xuznennsle Gopmbl opranu3mos. [lonsTre o xusHeHHOU (opme. JKuzHeHHBbIE (HOPMBI PACTEHUI: 1EPEBbs, KyCTapHHUKH,
KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOUOHTHI,
a’3poOMOHTBI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HU.

buortnueckue ¢akropbl. Buasl OMOTHUECKHX B3aMMOJEHCTBUI: KOHKYpPEHIUS, XUILHUYECTBO, CUMONO3 U €ro (hopmsl.
[Tapa3zutusm, Koornepauus, MyTyajnu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxyieOHNYecTBO). HeTpoduueckue B3anmoaeincTBus
(Tonmueckue, popuueckue, padpuyeckue). 3HaueHue OMOTUUECKUX B3aUMOJCHCTBUI AJIsl CYLLIECTBOBAaHUS OPIaHU3MOB B CPEJIE
obOutanus. [I[puHIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanyu

Tabmupel U cxembl: «Okojgoruyeckue (akTopel», «CBETOBOW CHEKTP», «IKOJOTMYECKUE TpPYINIbl KUBOTHBIX 10
OTHOUIEHUIO K CBETY», «TEIIOKpOBHBIE XWUBOTHBIE», «XOJIOAHOKPOBHBIE >KMBOTHBIE», «DH3MOIIOTHUECKUE aaanTauuu

KHUBOTHBIX», «Cpenpl oOuTaHus OpraHu3MoBY», «buonorumdyeckue putmbly, «KuzHeHHble (OpMBI pacTeHuil», «Ku3HeHHbIE
(GhOpMBI  JKMBOTHBIX», «IKOCHCTEMa IITMPOKOJIMCTBEHHOTO Jieca», «IKOCHCTeMa XBOWMHOTO secay, «llemm mnmrTaHusy,
«XunanuectBoy, «Ilapasutuzmy, «Korkypenimsy, «Cumonosy, «k KommeHcammsmy.

Ob6opynoBanue: repOapuu pacTeHUN W KUBOTHBIX, MPUCTIOCOOICHHBIX K BIUSHUIO PA3TUYHBIX IKOJIOTHYECKUX (AKTOPOB,
repOapuu CBETOIIOOUBBIX, TEHETIOOUBBIX W TEHEBBIHOCIMBBIX PACTCHHM, CBETONIOOUBBIC, TEHEIIOOMBBIC U TEHEBBIHOCIIMBBIE

KOMHATHBIE PACTeHUS, TepOapuu U KOJUICKITUN TEIUIOIIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOMYUBBIX PACTCHUM, Yydesa NTHUIl U
3Bepei, repOapun pacTEeHUM, OTHOCSIIUXCA K TUrpoduTaM, kcepoduram, Me30hpuTaM, KOMHATHBIE PACTEHUS JAHHBIX TPy,
KOJIJICKIIUH KUBOTHBIX, OOMTAIOIINX B PAa3HBIX Cpelax, repOapuu U KOJUICKIIMH PaCTCHUHA W KMBOTHBIX, O0JIaIAfOIINX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHUH KWU3HH, TepOapuy M KOJUJICKIIMA PACTCHHM W YKUBOTHBIX Pa3IMYHBIX
KU3HEHHBIX (OPM, KOJJICKITUHU )KUBOTHBIX, YIACTBYIOIINX B PA3IMIHBIX OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlaGopartopHas pabora «BrisgBieHue npucnocoOieHuii OpraHu3MoB K BIMSHHUIO CBETa.
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Ha6opaT0pHa51 pa60Ta «BpIsiBICHUE HpHCHOCO6HCHI/Iﬁ OpPraHnu3MOB K BIMAHUIO TCMIICPATYPLID).

Ha6opaT0pHa51 pa60Ta «AHaTOMHUYECKHE OCOOCHHOCTH paCTeHI/Iﬁ N3 PA3HbIX MCCT OOUTaHUS Y.

Tema 8. Ikos10rust BUI0OB U MOMYJISAIMIA

DKOJIOTUYECKUE XapaKTepucTuku nonyisuuu. [lomymsiusa kak Ouonorumyeckasi cucrema. Poiab HEOTHOPOIHOCTH CPEIibI,
dbusnyeckux OapbepoB W OCOOCHHOCTEH OHMOJOTHH BHUIOB B (HDOPMHUPOBAHWUU IPOCTPAHCTBEHHOM CTPYKTYPHI IOMYJISIIHI.
OCHOBHBIE MOKA3aTENM MOMYJISIIIANA: YUCIECHHOCTD, INIOTHOCTh, BO3PACTHAS U MOJIOBasi CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT
pocTta, CMEpTHOCTb, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nonysanuu. O1ieHKa YMCIAEHHOCTH MOMYJISIIIUH.
JlnvHamMuka TONMyJSINMA W €€ peryasanusa. buotmuecknil moTeHOMan NONyaanuud. MoAETMpPOBaHUE AWUHAMHUKHU TOMYIIALUU.
KpuBbsie pocta umcieHHocTd mnonyasnuu. KpuBble BbDKMBaHUA. Perymsiius 4YUCICHHOCTH MOMYJSIUNA: poib (PaKToOpoB,
3aBUCSIIMX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTHYECKHE CTpaTeruu BUoB (r- u K-cTtparerun).

[lonarue 00 »Hkosoruyeckoil Huiie Bujga. MecrtooOutanue. MHOroMmepHass MoOjeNIb HKojiorudeckod nHumm JIx..
XarunHcoHa. Pa3mepsl akonorndeckor HUIIM. [loTeHInanpHas v peain30BaHHast HUIIU.

Bun kak cucrtema nonynsiuuii. Apeasibl BUA0OB. BBl M X KW3HEHHBIE CTPATETUU. DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPALlAN )KUBOTHBIX. BHOJIOrMYECKUEe NHBA3UH YUY KEPOIHBIX BUIOB.

JlemMoHCcTpanuu

[Toprper: .. XarunHCOH.

Tabmuubl UM CXEMbl: «JKOJIOTUYECKHE XapaKTEPUCTUKHU momyisiiuny», «lIpocTpaHCTBEHHas CTPYKTypa MHOMYISIUN,
«Bo3pacTHble nUpaMuabl NOMYIAUUN», «CKOPOCTh 3aCEJIECHHS MOBEPXHOCTH 3E€MIIM PA3JIMYHBIMU OpraHu3MamMmuy, «Mojeinb
skojornueckor Humu Jx. M. XarauHcoHay.

Oo6opynoBaHue: repoapuu pPacTCHUM, KOJIJIEKITUN KUBOTHBIX.

JlaGoparopras pabora «IIprcmocobneHus ceMsH pacCTEHUH K pacCEICHUIOY.

Tema 9. IKo10rud COOOIIECTB. IKOJIOTHIECKNE CHCTEMBI.
Coo0bmectBa opranu3moB. buorenos u ero cTpykrypa. CBsS3u MEXTy OpraHu3MaMy B OHOTICHO3E.
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Dxocucrema Kak oTkphiTas cucrema (A.J[x. Tencnu). @yHKIMOHANIbHBIE OJJOKH OPTaHU3MOB B SKOCUCTEME: TIPOAYIICHTHI,
KOHCYMEHTHI, peyleHThl. Tpoduaeckue ypoBau. Tpodudeckue nenu u ceTu. AOUOTHIECKHE OJOKH dKOCHCTEM. [10UBBI U MBI
B sKocucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE ITOKA3aTeNIN YKOCUCTEMBI. brioMacca u mpoayKITusi. IKOJIOTHIECKUE TUPAMHUIBI YHCEI, OMOMACChl M SHEPTHH.

HHunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Dnykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHbI
COO0IIeCTB — cyKieccuu. [lepBHUUHbBIE ¥ BTOPHYHBIEC CYKIIECCUU M MX MPUYHHBI. AHTPOIIOTCHHBIC BO3JCHCTBUS HA CYKIICCCHHU.
KnumakcHoe cooOiiectBo. buopaznoo6paszue u moaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUHUBOCTH COOOIIECTB.

[Tpupoanbie 3KOCUCTEMBI. JKocuUcmembl 03€p U peK. IKocucmemvl MOpel U OKeaHos. IKocucmemvl MyHOp, 1ecos, cmenel,
NYCMbIHb.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATpO’KOCHCTeMa. ATpomeHo3. Paznuumss MeXmy aHTPOIOTCHHBIMH W TMPHUPOTHBIMH
HKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. loponckas duopa u ¢gayHa. CHHaHTpONHM3alUsS TOPOJICKOM
(dhaynbl. buomorndyeckoe 1 X03sICTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUN OPTaHU3MOB B dKOCUCTEMAX. Poib Kackaonozo sghghekma u
8UO08-30UPUKaAmMOpPo8 (Kiuesvlx 8u008) 8 hyHKYyUoHUposanuu Ikocucmem. [1epeHOC SHEPTUU U BEIIECTB MEXAY CMEKHBIMHU
HPKOCUCTEMAMHU. YCTOMUYMBOCTh OPTaHU3MOB, TOMYJSALMA U DKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPOMOTEHHBIX
BO3JICUCTBUHN.

Mexanusmol 6030eticmeusi 3a2psA3HeHUll PA3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM, HNONYIAYUOHHOM U
IKOCUCTEMHOM VPOBHSX, OCHOBbL IKOIOSUYECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 8030eticmausi. MeTo0I0THsI MOHUTOPUHTA
€CTECTBCHHBIX M AaHTPOIMOTEHHBIX YKOCUCTEM.

JleMoHCTpaImn

[Toprper: A.Jlx. Tencau.

Tabmuupl u cxemsl: «CTpyKkTypa OHOLEHO3a», «DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIECa», « DKOCUCTEMA XBOMHOIO JIECay,
«DyHKIHMOHAIBHBIE TPYIIIBI OpPraHW3MOB B JKocucTeMme», «Kpyrosopor Bemects B 3kocucreMe», «llemm nuranus
(mactOuHas, AeTpUTHAs)», «IKOJOTHYecKass MUpaMuja Yucen», «IKOJOTHYecKas MUpaMua Oromacch», «IKOJIOTHYECcKas
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nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuunas cykuneccusi», «BoccraHoBiIeHHE Jieca TMOCIE TOXKapay,
«IKocucTemMa 03epa», «ArpoueHos», «Kpyropopor BeIEeCTB U MIOTOK 3HEPTUU B arporieHo3e», «[Ipumepsl ypOo3KocHCTEM.

OobopynoBanue: repOapuy pacTeHHi, KOJUICKIIMM HACEKOMBIX, uydeja NTHIl W 3Bepeil, repbapuu KyJbTYpHBIX W
JUKOPACTYIUX PACTEHUN, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakxmuueckas paboma «V3yuenue u onucanme ypO0o3IKOCHUCTEMBDY.
Jlabopamopnas paboma «V13ydeHne pa3zHOOOpa3Hsi MEJIKUX IOYBEHHBIX WICHUCTOHOTUX B PA3HBIX SKOCHCTEMAX).

IKCKypcus « IKCKYpCUs B TAITMYHBIA OHOTreoneHo3 (B 1yOpaBy, Oepe3HsK, eJIbHUK, HA CYXOIOJbHBIA I TOMMEHHBIN JIYT,
03epo, 0010TO)».
IKcKkypcusi « IKCKYPCUsl B arpOIKOCUCTEMY (HA MOJIE WM B TEITUYHOE XO3SIHCTBO ).

Tema 10. Buocgepa — rodanbHasA IKOCUCTEMA

bruocdepa — obmiermanerapras 060ouka 3eMIIH, TIIE CYIIIECTBYET WIIH CYIIECTBOBaJA KHU3Hb. Pa3BuUTHE MPEACTABICHHUM O
ouocdepe B Tpynax . 3tocca. Yuenue B.U. Bepuanackoro o 6uocdepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BeNieCTBO
o6uocdepsl u ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHU Onocdepnl. OcodeHHOCTH OHMOchepsl Kak ToOalbHONW AKOCHCTEMBI. JIMHaMHUYeCcKoe
paBHOBecue B Ouocdepe. KpyroBopoTsl BelleCTB U OMOT€OXMMUYECKUE HUKIBI (yriepoaa, a3oTa). PUTMUYHOCTD SIBIEHUN B
ouocdepe.

3oHanbHOCTh Ounocdeprl. IlonstTne o Oumome. OcCHOBHbIE OHWOMBI CYLIM: TYHJApA, XBOWHBIE Jieca, CMEIIAHHBIE U
IIUPOKOJIMCTBEHHBIC JIeCa, CTEIH, CABaHHBI, ITYCTHIHH, TPOITMYECKHUE JIECa, BRICOKOTOPbhs. KiMMar, pacTUTEIbHBIN 1 )KUBOTHBIN
MUp OMOMOB CyUIH.

Crpykrypa v PyHKITUS )KHUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANa U OMOCPEpHBIX (PYHKITUN.

JemoHcTpanuu

[Toptpetsi: B.W. Bepuanckuii, 3. 3rocc.
Tabmuubr u cxembl: «leocdepsr 3emmu», «KpyroBopor azora B mpupone», «KpyroBopor yriepoma B TpUPOIEH,
«KpyroBopot kuciopona B mpuponae», «KpyroBopor Bombl B npupone», «OCHOBHBIE OMOMBI cymny, «KmuMaTudeckue mosica
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3emnn», «Tywgpa», «Taitray, «Cmemanneii sec», «llIupokonuctBeHHbld Jecy, «Crenby, «CaBaHHa», «IlycThIHSY,
«Tponmmueckuit necy.

Oo6opynoBanue: repObapuu paCTeHUM pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u OKpykawInas cpena

DKOJIOTHYECKUE KPU3HUCH M UX TIPUIHHBL. Bo3aeiicTBue denoBeka Ha Onocdepy. 3arpsi3HeHrne BO3AyITHOW cpenbl. OxpaHa
BO3JyXa. 3arpsi3HEHHE BOAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OXpaHa IOYBEHHBIX PECYPCOB.
N3meHeHnne kauMmara.

AHTpOIIOTEHHOE BO3JECHMCTBUE HA PACTUTENIBHBIA M KUBOTHBIM Mup. OXpaHa pAaCTUTEIBHOIO M JKMBOTHOTO MHpA.
OcHoBHblE TpPUHLHUIBI OXpaHbl Mnpuponbl. Kpacuele kuHuru. Ocobo oxpansemble npupognsie Tepputopun (OOIIT).
borannyeckue caapl U 300J10THYECKUE MTAPKHU.

OCHOBHBIE IPUHLHUIIBI YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA U IPUPOIBI.

PaunonansHOE NpPUPOIONOIB30BAHUE W COXPAHEHHE OMOJIOTMYECKOro pa3HooOpasus 3emud. OOmMe 3aKOHOMEPHOCTH
100abHBIX SKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCaA U €r0 BEPOSATHBIE MOCIIEICTBUSI.

Pa3BuTHe METOJOB MOHUTOPHHIA Pa3BUTHs OMACHBIX TEXHOTEHHBIX MpoleccoB. CucmemHbvle UCCIe008aHU nepexood K
pecypcocbepezaroujeil U KOHKYPeHmOCHocoOHoU 3Hepeemuke. buonocuueckoe pasnoobpasue u ouopecypcwl. Hayuonanvhvie
uHgopmayuonnvle cucmemvl, obecneyugarowue O0OCMyn K UHGOpMAyuU No COCMOAHUIO OMOENbHbIX 6UO08 U IKOCUCTNEM.
OcHosbl 3Kopeabunumayuu 3Kocucmem U cnocobos 6opvoObl ¢ OUOnospexcoeHusMUY. Pexoncmpykyus MOpCKUX u HA3eMHbIX
9KOCUCMEM.

JlemoncTpanmu

Tabnuipl U cxembl: «3arpsizHeHUe arMocdepbl», «3arpsizHeHue ruapochepb», «3arpsizHeHue NouBb», «llapHUKOBBIN
apdex», «Ocobo oxpaHseMble TPUPOAHbIE TEPPUTOPUNY», «MOAeIn yIpaBIIeMOro MUpPa.

Oo6opynoBanue: ¢ororpadun oxpaHseMbIX pacTeHHid u XUBOTHBIX KpacHoi kuuru Poccuiickoit ®@enepanuu, KpacHoi
KHUTH PETUOHA.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MA HA YPOBHE CPE/THET'O
OBHIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yiabraTaM OCBOCHHUS OOYUYaIOIIUMUCS MPOTPAMM CpPEIHEro OOIIEeTo
00pa3oBaHus: TMYHOCTHBIE, METAITPEIMETHBIE U IPEMETHBIE.

B cTpykType JMYHOCTHBIX pPEe3yJbTaTOB OCBOEHUS MPOTrpamMMbl MO OMOJOIMH BBIIEICHBI CIEAYIOLIUE COCTABISAIOLIHUE:
0CO3HaHUE O00YYaIOIIUMHUCS POCCUMCKON TPaKIaHCKOW MJEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTU U
CaMOOINPEIEIICHNI0, HAJIMYME MOTHUBALMU K OOyYEHHIO OMOJIOrHM, IIEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOESXKIEHUMN
JUYHOCTH HA OCHOBE KJIFOYEBBIX LIEHHOCTEW W UCTOPUYECKHUX TPAJAMIMI pa3BUTUS OMOJOTMYECKOTO 3HAHUSA, TOTOBHOCTh U
CIOCOOHOCTh O0YYaIOIIUXCSl PYKOBOJICTBOBAaThCS B CBOEH JESATEIBHOCTH LEHHOCTHOCMBICIOBBIMU YCTaHOBKaMH, MPUCYIIUMH
cUcTeMe OMOJIOTMYECKOro OOpa30BaHMs, HAJIMYME IPABOCO3HAHUS SKOJIOTHMYECKON KYNBTYphl, CIOCOOHOCTH CTAaBUTh LIETH U
CTPOUTD KU3HEHHbIEC TIIaHBbI.

JIM4HOCTHBIE PE3YNbTATHl OCBOCHHUS NMPOrpaMMbl MO OMOJIOTUMU AOCTHIalOTCS B €IMHCTBE YYEOHOW M BOCIHUTATEIHHOU
NESATEIBHOCTH B COOTBETCTBUM € TPATUIUMOHHBIMH POCCUUCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKMUMU M JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, TMPUHSATHIMH B OOINECTBE NpaBWJIAMH M HOPMaMu IOBEJEHUS W CIIOCOOCTBYIOT MpoIleccam
CaMONO3HAHUs1, CAMOBOCIHUTAHUS U CaMOPA3BUTHUS, PA3BUTUSA BHYTPEHHEN MO3UIMU JTUYHOCTH, MATPUOTU3MA U YBAXKEHHS K
3aKOHY M TPaBONOPSAKY, YEJIOBEKY Tpylda U CTaplieMy IOKOJICHHI0, B3aUMHOTO YBa)XCHHs, OEpPEKHOTO OTHOILEHHUS K
KYJIbTYPHOMY HACJIEAHMIO U TPAAULIUSIM MHOTOHAIIMOHAIBHOTO Hapoa Poccuiickoit denepannu, Ipupojie U OKPYKAIOIIEH Cpee.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHMS yuyeOHOro mpeamera «bHOJOrus» IOMKHBI OTpa)XkaTb TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaronuxcsi pPyKoBOACTBOBAThCSI C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIUM,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHWUH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LEHHOCTAM POCCHUHCKOTO OOIIECTBA, pacUIMpeHue
’KU3HEHHOTO OIbITA U OMbITA JIEATEIbHOCTU B MPOILIECCE pean3allii OCHOBHBIX HANpPaBJICHUN BOCIUTATEILHON IEITEIbHOCTH,
B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHUS:
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- chOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIMK OOYyYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTO
00I111eCTBa; OCO3HAHHE CBOMX KOHCTUTYLHOHHBIX MPaB U OOS3aHHOCTEH, yBa)XKCHUE 3aKOHA M IPABOIOPSIKA; TOTOBHOCTh K
COBMECTHOI TBOPUECKOW ACSATENBHOCTH IMPHU CO3IaHUM YYEOHBIX MPOEKTOB, PEHICHUH Y4YEOHBIX U MO3HABaTEJIbHBIX 3ajad,
BBITIOJTHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH OMpPENENsATh COOCTBEHHYIO TMO3UIIUIO 10 OTHOIICHHWIO K SIBICHUSM COBPEMEHHOW XU3HHU U OOBSICHATH €€;
YMEHHUE YUUTHIBATh B CBOUX JEUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTUBHOIO B3aUMOJICHCTBHUS JIIOJEH C pa3HBIMU YOCKICHUSIMU,
KYJBTYPHBIMH IIEHHOCTSIMU M COLIMAJIBHBIM MOJI0KEHUEM; TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOJTHEHUS
Y4€OHBIX, TO3HABATEIBbHBIX U UCCIEA0BATEIBCKUX 33]1a4, YBAXKUTEIBHOTO OTHOIICHUSI K MHEHHUIO ONMIOHEHTOB MPU 0OCYXJIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHUS; TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKON JIEATEILHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIUTAHUS:

- c(hOPMUPOBAHHOCTh POCCUHCKON TIpakAaHCKOW HJAEHTUYHOCTHU, MATPUOTHU3MA, YBaXKEHUS K CBOEMY HapoOJy, YyBCTBa
OTBETCTBEHHOCTH Tiepen PomuHoM, roproctd 3a cBO#Ml Kpai, cBoio PomuHy, CBOH SI3bIK M KYyJBTYpY, IPOIIOE U HACTOSIIEE
MHOTOHAITMOHAIBHOTO Hapoja Poccuu; LEHHOCTHOE OTHOUIEHHE K NPUPOAHOMY HACICAUI0O M MaMSTHUKAM TPUPOIBI,
nocTmwkennsiMm Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E; CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B
CTAQHOBJICHUE W Pa3BUTUE OWOJIOTHHU, MOHUMAaHUS 3HAYCHUS OWOJIOTMH B TMO3HAHUU 3aKOHOB MPHUPOJIbI, B JKU3HU YEJIOBEKA U
COBPEMEHHOTO O0IIECTRA;

- ujieliHas yoexKIEHHOCTh, TOTOBHOCTD K CITY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyAbOy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- OCO3HAHUE IYXOBHBIX [IEHHOCTEN POCCUMNCKOIO HApOa;

- ¢(hOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMSI; CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U MMPUHUMATh
OCO3HAaHHBIC PELICHHS, OPUECHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH; OCO3HAHME JIMYHOTO BKJIAJa B
MOCTPOCHHE YCTOMUMBOTO OYIyIEro; OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHS EHHOCTENW CEMEUHOM KU3HU B COOTBETCTBUU C TpaAULUIMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA
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ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas HSCTETUKY ObITa, HAyYHOTO M TEXHUYECKOIO TBOPYECTBA, CIOPTa, Tpyaa,
OOIIECTBEHHBIX OTHOIICHUH; MOHMMAaHUE SMOIIMOHAIBHOTO BO3JCHCTBHUS XKUBOM TPHUPOABI M €€ IEHHOCTH; TOTOBHOCTH K
CaMOBBIPAKEHUIO B PAa3HBIX BUAX UCKYCCTBA, CTPEMIICHUE MPOSBIATH Ka4eCTBA TBOPUECKOM TUYHOCTH;

5) ¢pu3uueckoro BocnuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H YMOIHOHAIBLHOTO 0JIATOTIOTYYHS:

NOHMMaHUE M peaju3alus 3J0pOBOr0 M 0e30macHOro odpasa KU3HU (3A0pPOBOE MHUTAHHUE, COONIOACHUE THTHEHUYECKUX
paBUJI M HOpPM, COAJaHCUPOBAHHBIA PEXHUM 3aHATHUA M OTAbIXa, PErylsipHas (uU3NUecKass aKTHUBHOCTh), OEpexXHOro,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOIO OTHOILIEHUS K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY 3J0POBBIO; NOHHMaHUE
[IEHHOCTH TPaBWJ HHIWBUIYaJbHOTO M KOJUIEKTHBHOTO O€30MacHOTO TOBEICHHS B CHUTYAIUSIX, YIPOXKAIOIMIUX 3I0POBBIO U
’KU3HU JIIOJEH; 0CO3HAHUE MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCTIMTAHUS

TOTOBHOCTh K TpYAY, OCO3HAaHHE IIEHHOCTH MAacCTepPCTBa, TPYyAOd00nue; TOTOBHOCTh K aKTUBHOW JESTEIBHOCTH
TEXHOJIOTMYECKOW U COLMaIbHON HAlPaBIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATh, INIAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHATh
TaKylo JESATENbHOCTh; MHTEPEC K Pa3IMuHBIM cdepaM NnpodeccHoHaIbHON IesSTENbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyyiieii npodeccun U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC MJIAHBI; TOTOBHOCTD U CTIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU

BCEM KHU3HU,

7) PKOJIOTHY€ECKOT0 BOCIIUTAHUS:
- JKOJIOTUYECKH IIEIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHMS;
- TIOBBIIICHUE YPOBHSI  DKOJIOTUYECKOM  KYIBTYpHl:  TPUOOpETEHHE  OIbITa
TUTAHUPOBAHHMS TTOCTYIKOB M OIICHKH WX BO3MOXKHBIX TIOCIICIICTBU JIJIsl OKPYXKAIOIICH CPEIIbI;
- 0CO3HaHUE IM00AIBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTeH UX PeIIeHMS;
- CIMOCOOHOCTh HMCIOJIB30BaTh MPUOOPETAEMBbIC TPU U3YYCHUH OWUOJIOTHH 3HAHUS M YMEHHSI TIPU PEIICHUH MPOOJIEM, CBI3aHHBIX
C palMOHAIBHBIM TPUPOAOIOIBE30BaHUEM (COOMIOCHNE TpaBWil TIOBEACHHS B TPUPOJE, HAMPABICHHBIX HA COXPaHEHHUE
paBHOBECHSI B 3KOCUCTEMAaX, OXpaHy BUJIOB, SKOCHCTEM, OHOC]epsl);
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- AKTMBHOE HENPHUATHE [ICUCTBHI, MPUHOCAIIMX BpEI OKPYKAIOIIEH MNPUPOAHON Cpele, YMEHHE MPOTHO3UPOBATh
HEOJIaronpUsITHBIE SKOJIOTUYECKUE TOCIEICTBUSl MPEANPUHUMAEMBIX JCHUCTBUM M TMPEAOTBpAIATh MX; HAJUYUE PaA3BUTOTO
AKOJIOTUYECKOTO MBIIUICHUSI, AKOJOTHUYECKOM KYJIBTYpbl, OMNbITA JACATEIBHOCTA JKOJOTMYECKON HampaBICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MMM B II03HABATEJIbHOM, KOMMYHUKATMBHOW M COILIMAJIbHOM IIPAKTHUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOMN JAEATEIBHOCTH 3KOJIOTMYECKON HAITPABICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUA:

- c(hopMHUPOBAHHOCTH MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH M OOIICCTBEHHOM
MPaKTUKHA, OCHOBAHHOTO HAa JUAJiOTe€ KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCTa B MOJUKYJIBTYPHOM MHPE;
COBEPIIICHCTBOBAHHUE SI3bIKOBOM M UMTATEIBCKOW KYJIBTYPhl KaK CPEACTBA B3AaUMOACHCTBUSA MEXY JIFOABMHU U TTO3HAHUS MUPA;

- IOHUMaHue crielprUKU OMOJIOTHH KaK HayKH, 0CO3HAHUS €€ posi B (QOPMUPOBAHUHU PAIlMOHAILHOTO  HAyYHOTO

MBIIIUICHUS, CO3JJaHUKM  11eJIOCTHOTO MPEACTaBIeHUs] 00 OKpYXKarolleM MHpPE KakK O €IUHCTBE NPHUPOABI, YeIOBEKAa U
00111eCTBa, B TIO3HAHUU MTPUPOHBIX 3aKOHOMEPHOCTEHN U PEIICHUHU ITPOOIEM COXPAaHEHUS TPUPOTHOTO PABHOBECHS;

- yOeKAEHHOCTh B 3HAUUMOCTHU OMOJIOTHU /ISl COBPEMEHHOM IUBWIM3AIMK: 00€CIIEUCHUSI HOBOTO YPOBHS Pa3BUTHSI METULIMHBI,
CO3/IaHNE TIEPCIIEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX pellaTh PeCypCHbIC MPOOJIEMbl PA3BUTHS YEIIOBEUSCTBA, IIOUCKA MMyTEH
BBIXOZla M3 TIO0AJIBHBIX JKOJOTHUYECKMX MpoOieM M oOecCreueHHs IMepexofa K YCTOMYMBOMY pa3BUTHUIO, PallMOHATIBHOMY
HCIIOIB30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

- 3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTHUECKUX 3HAHWU B IIEJISIX MOBBIIICHUS OOIIEH KYJIBTYpbl, €CTECTBEHHO-HAYYHOM
I'PAMOTHOCTH, KaK COCTaBHOM YacTH (PyHKITMOHATLHONH I'PaMOTHOCTH obOydJaromuxcsi,  (HopMUpPyeMO npu

W3YYCHUH OMOJIOTHH; MOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, MCTOIb3yEMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH
WCIIOIb30BaTh TOJIydaeMble 3HAHUS JJIs aHalin3a M OOBSICHEHUS SIBJICHHM OKPYXKAIOUIEr0 MUpa U IPOUCXOIAIIUX B HEM
W3MCHEHHUM, yMEHHE JeaTh OOOCHOBAaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAy4YHBIX (PAKTOB M HMMEIONIUXCS JaHHBIX C IIEJIBIO
MOJTYYEHUsI TOCTOBEPHBIX BHIBOJIOB;

- CIOCOOHOCTh CaMOCTOSITEIBLHO HCIIOIB30BaTh OMOJIOTMYCCKUE 3HAHUS IS PEIICHUS MHpoOIeM B pPeadbHBIX KU3HCHHBIX
CUTYaIUsIX; OCOBHAHUE LIEHHOCTH HAy4YHOM  JIESITEIBHOCTH,  TOTOBHOCTH OCYUIECTBIISITH MIPOEKTHYO "
HCCJIEOBATENhCKYIO IEATETLHOCTh HHIMBUIYAIBHO W B TPYIITIE; TOTOBHOCTh M CHOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TOJYY€HHUIO HOBBIX 3HAHUM 110 OMOJIOTMH B COOTBETCTBHUU C )KU3HEHHBIMHU NOTPEOHOCTIIMU.
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METAIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yibTaTbl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT: 3HAYUMBIE Ui (OPMUPOBAHUS
MHUPOBO33PEHHUsT 00YUAIOIINXCS MEKIUCIUILTHHAPHBIE (MEXIPEAMETHBIE) O0IEHAYYHbIE MOHATHS, OTPaXKaroIIie 1eJI0CTHOCTD
HayyHOW KapTHHBI MUpa U CIEHU(HUKY METOJOB MO3HAHUS, WCIOJB3YEeMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, SHEPTrus,
SBIICHUE, TPOIIECC, CHUCTEMa, HAy4YHBIA (DAaKT, NPUHIMN, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHNUE,
HaOIoIeHNe, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE); YHUBEPCAIbHbIC yueOHbIe TEHCTBUS (MTO3HABATEIbHbBIC, KOMMYHUKATHBHBIC,
peryasTUBHBIE), oOecneunBaromie (GOpMUPOBaHUE (PYHKIUOHAJIBHOW TPAMOTHOCTM U  COLHUAIBbHONM  KOMIIETEHLUU
00y4aroLmxcs; CIoCOOHOCTh 00yYarOIIMXCs UCIOIb30BaTh OCBOECHHBIE MEXIUCIUIUIMHAPHbBIE, MUPOBO33PEHUYECKHIE 3HAHUS U
YHHUBEpCajbHble yueOHbIE I1EUCTBUS B TO3HABATEIBLHOM U COLIMATIbHON MTPAKTHKE.

B pesynbrare u3yueHus OMOJIOTMU HAa YPOBHE CpeAaHero oOuiero oOpasoBaHus y oOydvaromierocs OyayT cOpMHpPOBaHBI
NO3HaBaTeJIbHbIe YHUBEpPCAJIbHbIE yUeOHbIE ACHCTBUSI, KOMMYHUKAaTUBHbIE YHUBEpPCaJIbHbIE yueOHbIEC ACHCTBUS, PETYISTUBHBIC
YHHUBEpCaIbHbIC yueOHbIC ACHCTBHS, COBMECTHASI IEATEIBHOCTb.

ITo3HaBaTebHbIC YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS Ba3oBbie Jornueckue aeiicTBHsI:

- CaMOCTOSITEJIBHO (POPMYIIUPOBATH U aKTyaIU3UPOBaTh MPOOIIEMY, pacCMaTpUBATh
e€ BCECTOPOHHE; HCIOJb30BaTh NPU OCBOCHHWU 3HAHMU MPHUEMBI JIOTMYECKOTO MBIIIJICHUsS (aHajiu3a, CUHTE3a, CpaBHEHMUS,
Kiaccuukanuu, 000OIIEHHUsI), pPAaCKPbIBaTh CMBICH OHOJOTMYECKUX MOHATHN (BBIAENATH HMX XapaKT€pHbIE IPU3HAKH,
YCTaHABIMBATh CBSI3H C APYTMMU NOHITHSIMU);
- ONPENENATh LU AEITeIbHOCTH, 3a1aBasi NapaMeTPbl U KPUTEPUU UX JTOCTUKEHUS, COOTHOCUTh PE3YIbTAThl I€ATEIBHOCTH C
ITOCTaBJIEHHBIMU LIEJISIMU;

- WCTOJb30BaTh OMOJOTUYECKHUE TOHSTHS JJIA OObSCHEHHS (DaKTOB M SIBICHHM JKHBOW TMPUPOJIBI, CTPOUTH JIOTUYECKHE
paccyxieHus: (MHIYKTUBHBIC, IEYKTUBHBIC, 10 aHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B pacCMaTPUBAEMbIX
SBIICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITFOUCHUS;
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- TIPUMEHATh CXEMHO-MOJICJIBHBIE CpEICTBA [JI1 MPEACTABICHUS CYIICCTBEHHBIX CBA3CM W OTHOILICHUNW B M3y4aeMbIX
Ounonorndecknx oOBEKTax, a TAKKE MPOTHBOPEUYHIA PA3HOTO POAA, BBIIBICHHBIX B PA3UYHBIX MH(OPMAIIMOHHBIX NCTOYHUKAX;
pa3pabarhIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHaIM3a UMEIOIIMXCS MaTepUalIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

- BHOCHUTHb KOPPEKTUBBI B JESATEIIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJAbTATOB IEJSM, OLICHMBATH PUCKU IOCIEICTBUN
JIEATSIILHOCTH,

- KOOPJAMHHPOBATh U BBHIMIOJHATH PabOTy B YCIOBHUSX pPEaTbHOTO, BHUPTYaAIbHOTO U KOMOMHHPOBAHHOTO B3aWMOCHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBarebCKue AeCTBUA:

- BIQJCTh HaBBIKAMU YYEOHO-HCCJIENIOBATEIbCKOM M TIPOCKTHOM JeATEeNbHOCTH, HaBBIKAMH pa3pelieHusl IpooseMm,
CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pELIEHUsS] NPaKTUYECKUX 3ajad, MNPUMEHEHUIO
PA3JIMYHBIX METOJOB MO3HAHHUS;

- UCTIOJIB30BATh Pa3JIMUHbIE BUbI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPE0OPA30BAHUI0 U
MIPUMEHCHHUIO B YUEOHBIX CUTYallUsIX, B TOM YHCJIE TIPU CO3JaHUU YUYEOHBIX M COIMAIBHBIX MPOSKTOB; (DOPMHUPOBATh HAYYHBIH
THUI MBIIJIEHUS], BIAJETh HAYYHOW TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMUA U METOAAMU;

- CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3a7a4ul B 00pa30BaTEIbHON AEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUsIX;

- BBISBIISITh NMPUYUHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3aJ1a4y, BBIJIBUTATh THUIOTE3Y €€ PEIICHHS, HAXOAUTh
apryMEHTHI IS JOKA3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS; aHAIIM3UPOBATH MMOJTYYCHHbIC
B XOAE PEIICHUS 3aJa4yd PEe3ylbTarTbl, KPUTUYECKH OICHUBATH HX JOCTOBEPHOCTh, IMPOTHO3UPOBATH W3MEHECHHE B HOBBIX
YCJIOBUSIX;

- JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, OIICHHUBaTh NPUOOPETEHHBIA OMBIT, OCYIICCTBIISITh IIEJICHANPABICHHBIN TMOUCK
MepeHoca CpeICTB U CrOCO00B AEHCTBUA B MPOGECCUOHATIBHYIO CPEY;

- YMETh NEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO M MPAKTUUECKYH0 OO0JIACTH KU3HEIESITEIHbHOCTH; YMETh MHTEIPUPOBATH
3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC WUJICU, TIPENJIaraTh OPUTUHAIBHBIE TIOAXObI M PEIIEHUs, CTABUTh MPOOIEMBI U 3a/1a49H, JTOMYCKAIONIHE
aJIbTEPHATUBHBIC PELICHMUSI.
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Pab6ora ¢ undgopmanuei:

- OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX HHPOpMALMU (TEKCTE y4eOHOro MmocoOusi, HAyYHO-NOMYJISIPHON JIUTEpaType,
OMOJIOrMYECKUX CIOBapSAX U CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHanmu3upoBaTh HH(OPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHUS, KpUTHUECKH OIICHUBATh €€ T0CTOBEPHOCTh U HEMIPOTHBOPEUNBOCTH;
- (hopmynupoBaTh 3aNPOCHl U IPUMEHSTH Pa3IMYHbIe METO/IBI IIPH MOUCKE U 0TOOpE OHoornyecKoi nH(OpMaIuU, HEOOXOTUMOI
JUIA BBINIOJIHEHUSI Y4EOHBIX 3a/ad; NpUOOpeTaTh OMNBIT MCIOJIb30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CUCTEM;
- CaMOCTOATENbHO BBIOMpaTh ONTHUMAJbHYIO (OpMY MpEACTaBIEHUs OHonoruueckoil uH@opmauuu (cxemsbl, TIpaduKi,
IUarpaMMbl, TaOJIUIbI, PUCYHKH U JIPYTOE);
- WCIIOJIb30BaTh HAYYHBIM fA3BIK B KaU€CTBE CPEACTBA IMpHU paboTe ¢ OHONOrMdeckod MHMOpMaLMeil: MPUMEHITh XUMUYECKUE,
¢u3znyeckue U MaTeMaTUYeCKUe 3HaKu U CUMBOJIBI, (hOpMyJIbl, a0OpeBUaTypy, HOMEHKJIATypy, UCII0JIb30BaTh U MIPEOOPa30BhIBATH
3HaKOBO-CUMBOJINYECKHUE CPEICTBAa HAISIAHOCTH; BJaJeTh HAaBbIKAMU  pAaclO3HABaHMS M 3alIMThl  MH(pOpPMAIUH,
MH(}OpPMAIIMOHHON
0€3011aCHOCTH JINYHOCTH.
KoMMyHHKAaTHUBHBIE YHUBEPCAJIbHbIC YU4eOHbIe 1eiiCTBUA
O0menne:

- OCYIIECTBJISITh KOMMYHHUKALlMU BO BceX cepax >KU3HH, aKTUBHO YYacTBOBATh B JMAJIOTe WM JUCKYCCHHU MO CYLIECTBY
oOcyxxJ1aeMoi TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BHICKA3bIBATh CYXKJEHHS OTHOCUTEIBHO BBITIOJHEHUS MpeiaraeMoi 3aaaqd,
YUHUTBIBaTh UHTEPECHI U COITACOBAHHOCTD MO3MLMI IPYTUX YHYACTHUKOB THAJIOTA WU JUCKYCCHH);

- pacro3HaBaThb HeBepOajbHBIE CpEACTBA OOILIEHUS, MOHMMAaTh 3HAYEHHE COLMAIbHBIX 3HAKOB, MPEINOCHUIOK
BO3HMKHOBEHUSI KOHQJIUKTHBIX CUTYallui, YMETh CMSTr4aTh KOH(DIUKTHI U BECTU TIEPETOBOPHI;

- BJAJIETh PA3JIMYHBIMU CIOCOOAMHM OOILIEHUS U B3aMMOACHCTBUS, MOHUMATh HAMEPEHUs NPYTUX JIOAEH, MPOSBIATH
YBa)KUTEIbHOE OTHOILIEHUE K COOECETHUKY M B KOPPEKTHOH (popme hopMynHpoBaTh CBOU BO3PAKEHUS; Pa3BEPHYTO U JIOTUYHO
M3JIaraTh CBOKO TOYKY 3PEHHSI C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.
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CoBMecTHAA NeATEJIHLHOCTD:

- MOHUMATh W UCIOJB30BATh MPEHMYIIECTBA KOMAHIHOM M WHIAMBUAYAJIbHOW pPaOOTHI MpU pPELICHUH OHUOIOTHYECKOU

po6sieMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX (OPM B3aUMOJCHCTBUS NP PEIICHUH YIeOHOM 3a/1auu;

- BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHUCTBUHN C YUETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO 4JIeHa

KOJIJICKTHBA,

- IIPUHUMATh LOCJIU COBMECTHOM ACATCIbHOCTHU, OPIraHHU30BBIBATL M KOOPAWMHHUPOBATH IIGfICTBPIfI o €€ JOCTHKCHHUIO:

COCTAaBJIATH I1JIaH I[GﬁCTBPIﬁ, PacipCaciAThL PO € y‘-IéTOM MHCHMU Y4aCTHHKOB, 06CY)KI[3TI> PE3VYJIbTAaThI COBMECTHOM pa60TI>I;

- OOCHHUBATh Ka4CCTBO CBOCTO BKJIaJd U KAXKIO0I'0 Y4aCTHHUKA KOMAaH/IbI B O6HII/H?I PE3VYIIbTAT I10 p33pa60TaHHI>IM KPUTCPHUAM;

npepiiaratb  HOBBIC IIPOCKTBI, OLCHHMBATL HACH C IIO3WIMKW HOBHU3HBI, OPHUIMHAJIBHOCTH, Hp&KTH‘—ICCKOﬁ 3HAaYUMOCTH,
OCYHICCTBIIATH ITIOBUTHUBHOC CTPATCTUUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyalIUAX, IIPOABJIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITH

HMHUIIUATUBHBIM.
PerynsiTuBHbBIE YHUBepCcAJIbHbIE Y4eOHbIE HeiicTBUS CamMoopraHu3amus:

- HCTIOJIH30BaTh OMOJIOTMUECKME 3HAHMS JIJIS1 BBISIBIICHUS MTPOOJIEM M UX PEIICHUS B )KU3HEHHBIX U yU4eOHBIX
CUTYaIUsX; BHIOUpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1IEJIEBBIE M CMBICIIOBBIC YCTAHOBKU B CBOMICHCTBUSX U
MOCTYIIKaX 10 OTHOIIEHHUIO K )KUBOU MPUPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

- CaMOCTOSITEILHO OCYIIECTBIIATH MMO3HABATEIILHYIO JEATEIbHOCTD, BBISBIISITH MPOOJIEMBI, CTABUTh U (hOPMYIUPOBATH
COOCTBEHHBIEC 3a/1a4U B 00pa30BaTEIHLHOM ACSITEILHOCTU U )KU3HEHHBIX CUTYAIIUSIX; CAMOCTOSITEIbHO COCTABIIATh
TJIaH pelieHus MPOoOIeMbl ¢ Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN M MPEIOYTCHUI; TaBaTh
OIICHKY HOBBIM CUTYaIlUsIM;

- paclIMpATh paMKH Y4EOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHUH; AeJIaTh OCO3HAHHBIN BHIOOD,
apryMeHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

- OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

- CII0COOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOM SPYAUIIMH B pa3HbIX 001ACTIX 3HAHU, TOCTOSTHHO
MOBBILIATH CBOI 00pa30BaTENbHBIN U KyJIBTYPHBIM YPOBEHb.

CaMOKOHTPOJIb:
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- 1aBaTh OIICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ICSITEIbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJBTATOB LIETISIM;
- BJIaJICTh HAaBBIKAMM TMO3HABATEIbHONU pedIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUN M MBICIUTENbHBIX MPOIECCOB,
WX pe3yJabTaTOB U OCHOBAHUM, UCIIOIB30BATh MPUEMBI PE(PICKCUM JIS OLIEHKU CUTYyal[uu, BBIOOpA BEPHOTO PEIICHUS;
- YMETh OILICHMBAaTh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS MO MX CHIKEHUIO; MPUHUMATh MOTHUBBI U apTyMEHTHI
JIPYTUX TP aHATIU3€ PE3YJIbTATOB JEATEIbHOCTH;
IIpunsaTHe ceds U ApPyrux:
- IPUHUMATh ce0sl, MOHUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

- MPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX MPU aHAJIM3€ PE3YJbTaTOB JCSATEIbHOCTH; MPU3HABATh CBOE MPABO U MPaBO JAPYTUX
Ha OIINOKHU,

- pa3sBUBATb CIIOCOOHOCTh MOHUMATH MUDP C IMO3HUIUU APYTOI0 YCIIOBCKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yJIbTaThl OCBOCHHUS COACpKaHUS YydeOHoro mpenMera «buomorus» Ha yrIyOnEHHOM YpOBHE
OpPMEHTUPOBAaHBI Ha oOecrieueHrue mpodribHOr0 00ydeHUs oOydarommxcs Owojornv. OHU BKIIFOUAIOT: CHCHUGUUSCKUC IS
OMOJIOTMH HAy4YHbIC 3HAHWS, YMEHHS U CIIOCOOBI ACHCTBHM IO OCBOCHHUIO, HHTEPIPETAIIMHA U MPEeoOpPa30BaHUIO 3HAHUM, BUIBI
JEATETHLHOCTH TI0 TONMYYCHUIO HOBBIX 3HAHWW M WX MPUMEHCHUIO B PA3UYHBIX YYCOHBIX, a TAKXKE B PCaNbHBIX JKU3HEHHBIX
cutyanusx. [IpenMeTHbIe pe3ynbTaThl MPEACTABICHBI IO TOJaM U3YYCHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHMS yueOHOoTro npeameTa «buonorusy» B 10 kiacce T0DKHBI OTPAXKaTh:

- ¢(hOPMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUH €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa, B MMO3HAHUHU 3aKOHOB MPUPOIBI U PEIICHUH MPOOIeM palliOHAIBHOTO IPUPOIOTIONIB30BaHMS, O BKIIAE
POCCHIICKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOIIOTHH; BJIaJIeHUE CUCTEMON OMONIOTMYECKHUX 3HAHUH, KOTOpasl BKIIIOYACT:
OCHOBOIIOJIAraronye OHOJIOTMYECKHe TEPpMUHBI U TOHATHS (KHU3Hb, KIJIETKa, OpraHu3M, MeTabonu3M, TOMeocTas,
caMOpEeTryJIslvs, CaMOBOCHPOM3BEICHUE, HACIIEACTBEHHOCTh, W3MEHUYMBOCTH, POCT W pa3BUTHE), OMOJOTHYECKHUE TEOPUU
(xkneTouyHas Teopus
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T. lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHast Teopusi HaciaeAcTBeHHOCTH T. Moprana), yuenust (H.J. BaBunoBa — o
IIEHTpaX MHOTO00pa3usi W MPOUMCXOXKACHUS KYJAbTYPHBIX PACTEHHWM), 3aKOHBI (€IUHOOOpPA3Ws IMOTOMKOB IEPBOTO TOKOJICHWS,
pacIIEIJICHUs, YUCTOTHl TaMET, HE3aBUCHUMOTO HacienoBaHus [. MeHpens, rOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOMN
n3MmeHunBoctu H.M. BaBuiioBa), nmpuHIMIIBI

(KOMIJIEMEHTAPHOCTH ); BIAJICHUE  OCHOBHBIMH METOIaMH HAy4YHOIO [IO3HAHUS, HCIOIb3YEMbIX

B OMOJIOTUYECKUX UCCIIEAOBAHUSAX KUBBIX OOBEKTOB (OMUCAaHNE, U3MEPEHUE, HAOIIOICHUE, IKCIIEPUMEHT);

- YMEHHE BBIAENATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIETOUHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, B TOM YHCJI€ OakTepuid, rpuOOB, pPacTEHUMU, >KUBOTHBIX W YEJIOBEKA, CTPOCHUS OPraHOB M CHUCTEM OPTaHOB
pPacTEHHMi, KMBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEACSATEIBHOCTH, MPOTEKAOIIMX B OpPraHM3Max PacTEHHU, JKMUBOTHBIX M
YeJioBeKa, OMOJOTMYECKUX MPOLECcCOB: OOMEHa BEIIECTB (MeTadoIn3M), IPEBPAICHHUS SHEPTUH, OpOKEHUs, aBTOTPO(PHOro H
reTeporpoHOr0 TUMOB MNHUTaHUA, (OTOCMHTE3a U XEMOCHHTE3a, MMHTO3a, Melo3a, TaMeToreHe3a, 5»MOpUoreHesa,
MOCTAMOPHOHAIILHOTO PAa3BUTHS, PA3MHOXKEHUSI, UHIUBUIYAJIbHOTO PA3BUTHUSI OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUSI TEHOB,
reTepo3uca, UCKYCCTBEHHOTO O0TOOpa; YMEHUE YCTaHABIMBATh B3aUMOCBS3M MEXIY OpPraHOMJAaMHU KJIETKH M UX (PYHKIUAMH,
CTPOCHHMEM KJIETOK Pa3HbIX TKaHEH W UX (QYHKIHUSIMH, MEXIY OpraHaMH M CHUCTEMaMU OPTraHOB y PacCTEHUH, KUBOTHBIX U
yeynoBeka M UX (YHKIUSIMH, MEXKIY CHCTEMaMH OPraHOB U WX (YHKIMSMHU, MEXAY dTarmamMud oOMEHa BEIECTB, dTalaMu
KJICTOYHOTO IMKJIa U KU3HEHHBIX IIMKJIOB OPTraHU3MOB, 3TanaMu SMOPUOHAIBHOTO Pa3BUTHS, TC€HOTUIIOM U (PEHOTHUIIOM,
dbeHoTunoM u QakrtopaMu cpeibl OOUTAHMS; YMEHHE BBISBISATH OTIMYMUTENbHBIE MPU3HAKH >KUBBIX CHUCTEM, B TOM YHUCIE
pPacTEeHH, )KUBOTHBIX U YEJIOBEKA;

- YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHUYECKYI0 TEPMHHOJIOTHIO U CUMBOJUKY JJIsi JOKA3aTeIhCTBA
POJICTBAa OPTraHU3MOB PAa3HBIX CHUCTEMATUUYECKUX TPYII; yMEHHE peliaTh OHOJOTHMYECKUE 3aJlayM, BBISBISATH MPUUYUHHO-
CJICJICTBCHHBIE CBS3M MEXKIY HCCIENYEeMBIMH OMOJIOTHYECKUMH MPOIECCAMU U SIBICHUSIMH, JI€TIaTh BBIBOJBI U MPOTHO3BI HA
OCHOBAHHH MOJYYEHHBIX PE3YAbTATOB; YMEHHUE BBITIOIHATE J1a00PATOPHBIE U MPAKTHYECKUE PaOOTHI, COOTIONATh TpaBUiIa

npu pabote ¢ yueOHBIM U JIa0OpaTOpHBIM 000PYIOBaHUEM;

- YMEHHME BBIJIBUTaTh THUIIOTE3bl, MPOBEPITh MX JKCHEPUMEHTAIbHBIMU CpEICTBaMH, (HOPMYIUPYsS UEIb MCCIEAOBAHMS,
aHaJIM3UPOBATh IOJIyYEHHBIE pe3ysbTaThl U JENIaTh BBIBOJBI; YMEHUE y4acTBOBATh B y4e€OHO-MCCIIEA0BATEIbCKOW padoTe 1o
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OMOJIOTUH, YKOJIOTUU U MEAUIIMHE, MPOBOJUMOM Ha 0a3e MIKOIBHBIX HAYYHBIX OOLIECTB, U MyOIMYHO MPEICTABISATh MOJyYeHHBIC
pe3ynbTaThl HAa YYCHHUECKUX KOH(EepEeHIHIX;
- YMEHHE OIICHUBATh 3TUYECKHUE aCMIEKThl COBPEMEHHBIX UCCIIEIOBAHUI B 001aCT OHONIOTHH H MEIULUHBI
(KJTOHMpOBaHUE, MCKYCCTBEHHOE  OIUIOJOTBOPEHHE, HANPABICHHOEC W3MEHEHHE T'€HOMa M CO3[JaHUE TPAaHCTEHHBIX
OpraHU3MOB);
- YMEHHUE OCYUIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymieid nmpoecCHOHANBHON AEATEIbHOCTH B 007acTh OMOJIOTUH, MEAUILIMHBI,
OMOTEXHOJIOTUU, BETEPUHAPUH, CEIBCKOIO XO34WCTBA, MHUILEBOW MPOMBIIIJIEHHOCTH, YIIYyOJIsATh MMO3HABaTEIbHBIM HHTEpEC,
HalpaBJICHHbII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH NpO(eccuu W MPOJOKEHHE OMOJIOTMYECKOro O0Opa3oBaHUs B
OpraHu3alMsIX CPETHEr0 NMPO(eCcCHOHATBHOIO U BBICIIETO 00pa30BaHMUsL.
[IpenmeTHbIE pe3ynbTAaThl OCBOCHHS YueOHOro npeamera «buonorus» B 11 kiacce JOMKHBI OTPaXKaTh:
- c(OpPMUPOBAHHOCTb 3HAHUNA O MECTE M POJM OMOJIOTMH B CHCTEME E€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B TIO3HAHWU 3aKOHOB MPUPOJbI U PEIICHUH SKOJOTUYECKUX MpOOJIeM YeJOBEueCTBa, a
TaK)X€ B PELICHUH BOIPOCOB PALMOHAIBHOTO MPUPOAOIOIB30BaHuUs, U B (POPMUPOBAHUN LIEHHOCTHOTO OTHOILUEHHS K MPUPOE,
00I1I€CTBY, YEIOBEKY, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUU;, YMEHHE  BJIAJCTh
CUCTEMON OHMOJIOTUYECKUX  3HAHUM, KOTOpas BKJIFOYAET OTpeAesICHUS u NOHUMAaHUe CYLIHOCTHU
OCHOBOIIOJIATAIOIMIUX OMOJOTHYECKUX TEPMUHOB M TOHSTHH (BHJA, SKOCHUCTeMa, Ouocdepa), OHMOIOTUYECKHE TEOPUU
(aBomounonHas Teopus Y. JlapBuHa, cuHteTnueckas teopus 3Boitonnn), yuerus (A.H. CeBeprioBa — 0 MyTsIX U HAIPaBJICHUSIX
sBomonnu, B.U. Bepuanckoro — o 6uocdepe), 3akonsl (renetuueckoro paBHoBecus [[x. Xapnu u B. BaiinGepra, 3apo/ibIiieBoro
cxonctea K.M. bapa), npaBuna (Mmunumyma FO. JIuOuxa, 3KOIOrMYecKO MUPAMHIBI SHEPTHM), TUIOTE3bl (TUIOTE3a «MHUpa
PHK» V. Tunbepra); ymeHue BIaJeTb OCHOBHBIMH METOJAMHU HAYyYHOTO TO3HAHHUSA, HCIOJb3YEMBIMH B OHOJOTHYECKUX
HCCIICIOBAHUSX KUBBIX OOBEKTOB U SKOCHCTEM (OMHUCaHue, U3MEPEHUEe,  HaOJoIeHue, AKCIIEPUMEHT),  CIoco0aMu
BBISIBJICHUSI U OLICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;
- YMEHHME BBIJICIATh CYIICCTBEHHBIE TIPU3HAKU: BUJIOB, OHOTECOIICHO30B, AKOCHCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO,
JABMKYIIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa, auIONaTpUYecKOro M CHMIIATPUYECKOTO BUAO000pA30BaHUS, BIUSHUS
JBYKYIIUX CHJT SBOJIIOIMU HA TeHOMOH] MOMYJISIUHU, MPUCHOCOOJIEHHOCTH OPraHU3MOB K Cpele OOWTaHus, 4YepeqoBaHUs

HaHpaBJIeHI/Iﬁ 9BOJJIOIHWH, KPYTOBOPOTa BEHICCTB M IIOTOKA S9HCPIruu B DKOCUCTEMAX,
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- YMEHHE yCTaHABIMBATh B3aUMOCBS3U MEXY MPOIECCAMU IBOJIOIHH, ABHKYIIMMH CHUJIAMH aHTPOTIOTEHE3a, KOMIIOHEHTaMHU
Pa3IMYHBIX SKOCUCTEM U TIPUCITOCOOIICHUSMIA K HUM OPTaHU3MOB; YMEHUE BBISIBIIATH OTJIMYNTEIbHBIC MPU3HAKU KUBBIX CUCTEM,
MPUCTIOCOOICHHOCTh BHUIOB K cpele OOWTaHWs, a0MOTHYECKUX W OMOTHYECKMX KOMITIOHEHTOB JKOCHCTEM, B3aWMOCBSI3EH
OpPraHM3MOB B COOOIIECTBaX, AHTPOMOTCHHBIX W3MEHEHHH B DJKOCHCTEMaX CBOCH MECTHOCTH; YMEHHE HCIIOJIb30BaTh
COOTBETCTBYIOITUE apTyMEHTBI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO M CHMBOJIUKY JJIS TOKA3aTeIhCTBA POACTBA OPTAHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYII, B3aWMOCBSI3W OPraHU3MOB M CpEeIbl OOWTAHHWS, CIWHCTBA YEIIOBEYCCKUX pac, HEOOXOIUMOCTH
COXpaHEHHUs] MHOT00Opa3vs BUJIOB U SKOCHUCTEM KaK YCIIOBUS COCYIIECTBOBAaHHUS MPUPOJIbI U YEIOBEUECTBA; YMEHHUE pellaTh
OMOJIOTHYECKHE 3aJ]aud, BBISABIATh MPHUUYMHHO-CIICICTBCHHBIE CBS3W MEXKIY HCCIICIyeMBIMH OHOJOTHYCCKHMH IIpoIleccaMu U
SIBIICHUSIMH, JISTIaTh BBIBOABI U TIPOTHO3BI HA OCHOBAHUH TTOJIYYCHHBIX PE3YJIBTATOB;

- YMEHHUE BBINMOIHATEH Ja0OpaTopHbIC W MPAKTHYECKHUE PadOThI, COOMIONATh paBuiIa IpH padoTe ¢ y4eOHBIM U J1ab0paToOpHBIM
o0OpyI0BaHUEM; YMEHHE BBIIBUTATh TUIIOTE3bl, MPOBEPATh HX DKCIEPUMEHTAIBHBIMU CpPEICTBAMHU, (OPMYIUPYS IIEIb
MCCJICIOBAaHNS, aHAIM3UPOBATh TTOJyYCHHBIE PE3YJIbTaThl M JIeJaTh BBIBOBI; YMEHHE YIaCTBOBATh B YICOHO-HCCIICIOBATEIbCKON
paboTe 1Mo OMOJIOTHH, IKOJIOTUU U METUIIMHE, TTPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MYyOJUYHO MPEACTABIATH
MOJIyYCHHBIC PE3YJIbTAThl HA YYEHUYECKUX KOH(PEPEHIIUSIX;

- YMEHHUE OLICHUBATH TUIIOTE3bI U TEOPUH O MPOUCXOXKICHUH KU3HH, YEIOBEKA U YEJIOBEUECKHUX pac, O MPUYMHAX, MOCIEACTBHUIX
U crioco0ax MpeaoTBpalleHrs rmo0albHbIX U3MEHEHUH B Orocdepe;

- YMEHHE OCYIIECTBISTh OCO3HAHHBIA BHIOOP Oymayiiel mpodecCHOHANBbHON NEeATEIbHOCTH B 00JacTH OMOJIOTHH, JKOJIOTUH,
MIPUPOIOIIONIB30BAHUS, MEIUIIMHBI, OWOTEXHOJIOTMH, TICUXOJIOTHH, BETCPUHAPHH, CEIbCKOTO  XO3SIMCTBa, IMHIIEBOMN
MIPOMBIIIVICHHOCTH, YIIyOJlsTh TIO3HABATEIbHBIA HWHTEPEC, HAMpaBIECHHBI  HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOINICH
npodeccud W TPOJOHKEHHE OMOJOTHYECKOro 0Opa3oBaHMS B OpPraHHU3aIUsAX CpPEAHETO MPOQEeCCHOHATHLHOTO U BBHICIIETO
o0pa3oBaHus.
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TEMATHYECKOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Hanmenosanne tem | KomuuectBo OcHOBHBIE BUBI AEATEIBHOCTH
[IporpammHO€E conepkaHue
/11 y4eOHOro npeaMera 4acoB 00yYaronmxcs
1 | Tema «buojsiorusi Kak HayKa»
1.1 | buonorus kak 1 CoBpemenHast Ouosyorus — PackpeiBaTh conepxanne TEpPMUHOB U

KOMITJICKCHAs HayKa U
KaK 4acTh
COBPEMEHHOTO
oOImiecTBa

KOMIUIEKCHast Hayka. Kparkas ncropus
pa3Butus 6nonoruu. buonornueckue
HAyK{ U U3y4aeMble MU TPOOTIEMBI.
OyHaaMeHTalbHbIC, TPUKIAIHBIC U
MOMCKOBBIE HAyYHBIC UCCIICOBAHUS B
OMOJIOTHH.

3HaueHue 6uonoruu B GOpMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHbIE ¢ OMojoruei. 3HaueHue
OMOJIOTUH B MPAKTUYECKOM
JESITeIbHOCTH YeJI0BEKa: MEIUIINHE,
CEJIBbCKOM XO3SHCTBE,
IPOMBIIIUIEHHOCTH, OXpPaHe MPUPOJIBI.

JdeMoHcTpauuu

[optpetsl: Apucrotens, Teodpacr,
K. JIunuen, X.b. Jlamapk, Y. lapBus,
V. I'apsen, . Mennens,

MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHHA MUpa, HAyYHbII
METOJ, TUIIOTE3a, TEOPHUSI, METO/IbI
UCCJIEI0BaHUS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U pOJib
CpeaH IPYyTrUX €CTECTBEHHBIX HayK.
OueHunBaTh BKIJIAJl OTE€YECTBEHHBIX
YU€HBIX B pa3BUTHE OMOJIOTHUU.
OrneHnBath PoJIb OMOIOTUYECKUX
OTKPBITUM U UCCIIEIOBAHUM B Pa3BUTUU
HAyKHU U MIPAKTUUECKOU eI TEIILHOCTH
JIIONEN.

[lepeuncnsare npodeccuu, CBI3aHHBIE C
COBPEMEHHOM OUOJIOTHEH.

[IpuBOIUTH IPUMEPHI TPAKTUUECKOTO
UCIIOJIb30BAHMS IOCTUKEHUN OMOIOTrUU
B MEJULMHE, CEIbCKOM XO351CTBE,
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B.U. Bepnanckuit, W.I1. I1aBnos, 1.1.
Meunukos, H.1. BaBunos,

H.B. Tumodees-Pecorckuii,

Jx. Yorcon, @. Kpuk, /K. benses.
Tabauibl U cxembl: «CBsI3b OMOJIOTHH C
IpPYTrUMH HayKamMu», «Cucrema
OMOJIOTMYECKUX HAYK»

IMPOMBIIIJICHHOCTHU U OXpPaHC IIPHUPOIbI

NToro yacoB 1mo teme 1

2

Tema «’KuBble CUCTEMbI M UX U3yYCHUE)
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2.1

JKuBbIe cUCTEMEBI U X
CBOMCTBA

JKuBbIE CUCTEMBI KaK ITPEAMET
u3yudeHus: ononorunu. CBONCTBA JKUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, TUCKPETHOCTD U
LEITOCTHOCTD, CII0KHOCTD U
YHOPSIAOYEHHOCTD CTPYKTYPBI,
OTKPBITOCTh, CAMOOpPraHU3aLus,
CaMOBOCIIPOU3BECHNUE,
pa3ipaKUMOCTh, UBMEHUUBOCTb, POCT
U pa3BUTHE.

JlemoHcTpanuu

Tabmibl M cxeMbl: «OCHOBHEIC
MIPU3HAKU KU3HW», «bruonornyeckue
cucTeMBbI», «CBOMCTBA KUBOU
MaTEPUN»

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATHUI: )KUBasi CUCTEMA, DJIEMEHT,
IIOJICUCTEMA, CTPYKTYpPa; OTKPBITOCTb,
BBICOKAsl YIIOPSIOYEHHOCTD,
YIPaBIAEMOCTb, HEPAPXUYHOCTb.
XapaxkTepu3oBarb CTPYKTypy U
CBOMCTBA )KMBBIX CUCTEM, OTIIMYHS
XMMHUYECKOTO COCTaBa 0OBEKTOB JKUBOM
Y HEXUBOU MPUPOJIBL, OOIINNA TPUHIUIT
KJIETOYHOW OpraHu3aluy KUBBIX
CUCTEM.

CpaBHHBaTh OOMEHHBIE MTPOLIECCHI B
HEKUBOUW U JKMUBOU MPUPOJE;
pPacKpbIBaTh CMBICI PEAKIUN
MeTadou3ma.

OOBACHATH MEXaHU3MbI CAMOPETYIISLUN
KUBBIX CHCTEM Pa3JIMYHOIO
UEPAPXUYECKOTO YPOBHSI; pACKPHIBAaTh
CYTb IIPUHLUIIOB MTOJIOKUTEIILHON U
OTpHULIATENIBHOU 00PAaTHOM CBSI3U.
AHanu3upoBaTh CBOKCTBA

CaMOBOCIIPOMU3BCACHUA, POCTA U
pa3sBUTHA OPraHU3MOB
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2.2

YpoBHEBas
OpraHu3aIusl )KUBBIX
CUCTEM

YpOBHU OpraHu3aliy KUBbIX CUCTEM:
MOJICKYJIAPHBIN, KJICTOYHBIA, TKAHEBBIM,
OpraHu3MEHHbIN, MOMYSIIMOHHO-
BUOBOM, YKOCUCTEMHBIN
(OmoreonleHOTHYECKHIT ), O1OCh)EPHBIIL.
[Ipouecchl, MPOUCXOIAIINE B dKUBBIX
cucteMax. OCHOBHBIE PU3HAKU
*uBoro. JKu3Hp kak Gopma
CyliecTBOBaHMs Marepun. Hayku,
M3YyYarOIINE )KUBBIE CUCTEMBI Ha
Pa3HBIX YPOBHAX OpraHU3aLNM.
N3yuyeHue )kuBbIX cucTemM. MeTo bl
ouosiornueckoil Hayku. Habnronenue,
U3MEPEHUE, SKCTIEPUMEHT,
cHCTEMaTHu3allus, MeTaaHaIu3.
IToHsTHE 0 3aBUCUMON M HE3aBUCUMOM
nepemeHHou. [Inanuposanue
skcniepuMenTa. [loctanoBka u
npoBepka rurnore3. HyneBas runoresa.
[TonsTre BEIOOPKH U ¢&
J0CTOBEpHOCTh. PazOpoc B
Oouonornueckux maHHbIX. OleHKa

PackprbiBaTh conepxaHue TEPMUHOB U
MOHSATUI: OOMEH BEIIECTB U
IIPEBPALIEHNE SHEPTUH,
CaMOBOCHPOU3BEICHNUE,
CaMOpEerynslus, pa3BUTUE, KU3Hb,
Hay4YHBII (aKT, HAyYHBIA METO,
npobeMa, TUIoTe3a, TEOpus, IPaBUIIo,
3aKOH.

[lepeuncnsaTe NpU3HAKK KHUBOTO.
XapakTepu3oBaTh OCHOBHBIC YPOBHU
OpraHHU3allH )KUBBIX CUCTEM U METOJIbI
OMOJIOTUYECKUX HUCCIICIOBAHUMN.
OnuceIBaTh OCOOCHHOCTH,
XapaKkTepHBIE JI KaXKJI0T0 YPOBHS
OpraHu3aluU KUBOTO.

HasbiBaTh Hayku, N3ydaroniue >KuBbie
CHUCTEMBI Ha Pa3HBIX YPOBHIX
OpraHu3alui.

CpaBHUBATh MEX]1y COOOM KUBBIC
CHUCTEMBI Pa3HBIX YPOBHEHN
OpraHu3alliy U MPOUCXOASIINE B HUX
MIPOIIECCHI.
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JIOCTOBEPHOCTH IOJIYYEHHBIX
pe3ynbpTaToB. [[pUunHbBI HCKAXKEHUS
pe3ynpTaToB dkcnepuMenTa. [lonsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

TaOnuiibl U cxeMbl: « YpOBHU
OpraHU3aluU )KUBOW MPUPOIBDY,
«CtpoeHue KUBOTHOM KIIETKHUY,
«TkaHM )KMBOTHBIX», « CUCTEMBI

OpPraHoOB YEJIOBEYECKOTO OPraHh3May,
«buoreonenos», «buocdepar,
«MeToapl n3ydeHus KUBOU IIPUPOIBI».
Oo6opynoBanue: 1adoparopHoe
000pynoBaHUE TSI IPOBEICHUS
HaOIIOICHHUH, N3MEPCHHH,
s3kcniepuMeHTOB. IIpakTu4eckast
pabora

«Hcnonp3oBanue Pa3JIUYHbIX MCTOOAOB
ITPHU U3YUYCHUU JKUBBIX CUCTCM».

[Toka3biBaTh poOJIb TUIIOTE3 U TEOPUM B
(GbopMHUpPOBaHUU €CTECTBEHHOHAYYHOM
KapTUHBI MUpa

Hroro

qacCoOB I10 TECMC

Tema «buogorus KJIeTKm»
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3.1

HcTopust OTKpBITUS U
U3yUYEHUS KIIETKH.
Kiterounas teopus

Krnetka — cTpykTypHOGYHKIIMOHATBHAS
€AUHULIA )KABOTO.

Hctopust OTKpPBITUS KIIETKU.

Pa6ots! P. I'yka, A. JleBenryka.

Knerounas teopus (T. I1IBans,
M. Uneitnen, P. BupxoB). OcHOBHbIE
MOJIOKEHUSI COBPEMEHHOM KIIETOYHOM
TEOPUHU.
JlemoHCcTpauuu
[Toptpetsi: P. I'yk, A. JleBenryk, T.
[[[Bann, M. Ilneiaen, P. Bupxos, K. M.
boap.

Oo0opynoBaHue: CBETOBOM MUKPOCKOIT,

MHUKPOITPENAPATHI PACTUTEIBHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KJIETOK

PackpbiBatTh coneprkaHre TEPMUHOB U
MOHSTUI: KJIETKA, OpraHeIbl,
AYKapHUOTHI, POKAPUOTHI, BUPYCHI,
IIATOJIOTHS (KJIETOUHAs] OMOJIOTHS),
KJIETOYHAsI TEOPUS.
XapakTepu30BaTh OCHOBHBIC ATAITBI
Pa3BUTHS ITUTOJIOTHUHN KaK HAyKH U €€
ohopMIICHHUE B KIIETOUHYIO OMOJIOTHUIO.
[Toka3wiBaTh BKJIAJ yUEHBIX-OHOJIOTOB
B HM3yYCHHE KJIETOYHOTO CTPOCHHS
OpTraHU3MOB.
[TepeuncnaTe OCHOBHBIC TIOJIOKEHUS
KJIETOYHOU TEOPHH, OOBIACHSITH €€ POJIb
B (DOPMHPOBAHNHN €CTECTBEHHOHAYYHOM
KapTUHBI Mupa. [IpuBoguTH
JI0Ka3aTeIbCTBA POJICTBA OPTaHU3MOB
C UCMOJIb30BAHUEM MOJIOKEHUI
KJIETOYHOM T€OPUHU
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3.2

Metoanl
MOJICKYJIAPHOU U
KJIETOYHOI OMOJIOruun

MeTonbl MOJIEKYASPHON U KIIETOYHOU
OHMOJIOTUU: MUKPOCKOIUS,
xpomarorpadusi, 3MeKTpodopes, METoA
MEYEHBIX aTOMOB, MU PepeHITaIbHO
HeHTpUudyrupoBanue, KyJTbTUBUPOBAHNE
KJICTOK.

H3yuenue gpuxkcupo8aHubix Kiemox.
DNeKTpOHHAast MUKPOCKOIIHSL.
Kongoxkanvnas muxpockonus.
Bumanvnoe (npusicusnennoe) usyuenue
KJ1eMmOK.

Jdemoncrpanuu TaOIuilbl U CXEMBI:
«CBeTOBOI MUKPOCKOII»,

«ONEKTPOHHBINA MUKPOCKOID»,
«Hcropus pazBUTHS METOJIOB
MUKPOCKOIIUIY.

Oo0opynoBaHme: CBETOBOM MUKPOCKOTI;
MHKpPOIIpEIaparhl pacTUTEIIbHBIX,

ZKHNBOTHBIX U 6aKTepI/IaJIBHLIX KJICTOK.

IIpakTnueckas padora «l3ydyenue
METOAOB KJIETOYHOI OMOIOTUH
(xpomarorpadusi, snekrpodopes,
nuddepennuansHOe
uentpudyruponanue, [1LIP)»

PackpriBath copiepxaHie TEPMUHOB U
MOHSITUI: MUKPOCKOIIMPOBAHUE,
MPUTOTOBIICHUE CPE30B,
mudepeHnanbHoe OKpalliBaHue,
xpomarorpadusi, anekrpodopes, MeTo
MEUEHBIX aTOMOB, IIEeHTpU(yrupoBaHue,
METOJ KYJIBTYpPBI KJIETOK U TKaHEH,
MeTona pekomOuHaHTHBIX JIHK.
XapakTepr30BaTh OCHOBHBIE METO/bI
U3yYEHUs )KUBOU IPUPOJbL. [ OTOBUTH
BpPEMEHHBIE

MUKpOIpenaparsl, paccMaTpuBarh WX B
CBETOBOM MUKPOCKOT U JIeJIaTh
OTIMCaHHE.

OOBACHATH U COOIONATh MPaBUIIA
TEXHUKHA MUKPOCKOTTUPOBAHHUSI
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Htoro yacoB no teme

2

4

Tema «XuMHUYECKasd OPraHU3aALUSA KICTKID

4.1

XHUMHUYECKUU COCTAB
KieTku. Bona n
MHHEpPAJIbHBIC
BCIIICCTBA

2

XUMHUYECKUHM COCTaB KJIETKU. Makpo-
, MUKPO- U YJIIETPAMHUKPOAJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS,
peareHra, yuacTie B
CTPYKTYPUPOBAHUU KIIETKU,
TEIUIOPETYIISIIuU. MuHepalibHbIe
BEILIECTBA KJIETKHU, UX OMOJIOTHUYECKas
poiib. Ponb KaTHOHOB ¥ aHMOHOB B
KieTke. JlemoHcTpauuu
[uarpammel: «Pactipenenenue

XUMHYECKUX DIEMEHTOB B HEKUBOU
npupozne», «Pacnpenenenne
XUMUYECKHUX AJIEMEHTOB B KUBON
IIPUPOLEY.

Tabnuisl u cxeMsbl: «Ilepuonnueckas

Ta0IUIIa XUMHUYCCKHUX DJIEMEHTOBY,
«CtpoeHue MOJIEKYIbl BOIBDY,

«BemecTBa B
OPTaHU3MOB»

COCTaBC

PackpbiBaTh coniep:kaHre TEPMUHOB U
MOHSITUH: DIIEMEHTHI-OMOTEHBI, JUTIONb,
BOJIOPOJHAS CBSI3b, TUAPO(DHUIEHOCTD,
ruapooOHOCTD, Typrop,
MUHEpaJIbHBIC BEIIECTBA, Oy(depHbIC
CUCTEMBI, aHUOHBI, KATHOHBHI.
[lepeuncnsate 0cCOOEHHOCTU
XUMHUYECKOTO COCTaBa KJICTKH.
Paznuuars Mmakpo-, MUKpO- U
YABTPAMHUKPOIJIEMEHTHI, BXOSIINE B
COCTaB HUBOTO U UX POJIb B
OpraHu3Me.

XapakTepu30oBaTb CTPOEHUE U CBOKCTBA
BOJIbI; OOBSICHATH MIPUYHHBI €€ 0COOBIX
CBOMCTB U (D)YHKITUU B KIICTKE.
[Toka3wiBaTh poJIb KATHOHOB U AaHWOHOB
B 00€CITCYCHUH MPOIECCOB
KUBHEJIEATETLHOCTHU (OCMOPETYIISAIIHS,
CO3/1aHNEe MEMOPAHHOTO TIOTEHITHATIA,
perymsius paboThl OEIKOB), paOOTHI
Oy(epHBIX CUCTEM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 (YHKIIMA HEOPTaHWYECKHX BEIIECTB
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KIJIICTKH

4.2

Opranunyeckue
BEILIECTBA KJICTKU —
Oenku

Opranuuyeckue BeIecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHUCIIOTHBIN COCTaB OEJIKOB.
CTpyKTyphl OEJIKOBOM MOJIEKYJIBL.
[lepBuuHas cTpykTypa Oelnka,
MenTUIHas CBsA3b. BTopuuHasi,
TPETUYHAS, YETBEPTUIHASI CTPYKTYPHI.
Henarypanus. ColicTBa OEJIKOB.
Knaccuduxkarus 6ekoB.
buonornyeckue QyHkimu OEIKOB.

Ilpuonur.

JdemoHcTpanuu

IToprper: JI. [lonuHr
Tabnuipl U cxeMbl: «CTpoeHue

MOJICKYJIBI Oeikay, « CTpYKTYpbl
OEJKOBOI MOJIEKYIIbI».
OO0opynoBaHue: xuMudeckas rnocyaa u
obopynoBanue. JlaGopaTopHasi
pa6ora «O6HapyxeHne OEIKOB ¢

IIOMOIIBKO KAYCCTBCHHBIX peaKuHﬁ»

PackppiBath conepikanre TEPMUHOB U
MOHSATUI: MOHOMEPBI, TTOJIMMEPHI, OEITOK
(IpoTeunH), MenTr, aMAHOKHUCIIOTA,
METITUHAS CBSA3b, MOJTUICHTHI,
JieHaTypalus, peHaTypamus,
r100yNIsipHbIE U GUOPUIUTSIPHBIC OCIKH,
MIPUOHEI.

XapakTepusoBaTh OEITKH, UX
CTPYKTYPHYIO OpPTaHU3AINIO U (YHKITUN
(cTpyKTypHasi, YHEpreTHIeCKas,
CUTHAJIbHAS, PETYIISATOpHAS,
JBUTATENIbHAS, 3aIATHAS,
dbepmeHTaTUBHAS ).

Ha3piBatn XUMHUYCCKUC OCHOBBI

bopMHUpOBaHUSL  CTPYKTYp  OEJIKOBOM
MOJICKYJIBI. [IpuBoguTs  TMpPUMEpPHI
GUOPHIIISPHBIX, TIIOOYASIPHBIX OCITKOB.

BbINOTHATH KaueCTBEHHBIE PEaKuu Ha
oOHapyxeHue OEJIKOB B KIIETKE;
OOBSICHSTD MOJTyYE€HHBIE PE3YIbTaThI
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4.3

Opranuyeckue
BEILIECTBA KJIETKU —
YTJIEBOIbI

YrneBoabl. MOHOCaxapusl,
JIACaxapyubl, OJTUTOCaXapu/Ibl U
norcaxapuabl. OO 11aH
CTpPOCHUS U (PU3UKO-XUMHUUIECKUE
CBOMCTBA yITIEBOOB. bruonornueckue
(GyHKUMU yriieBoAoB. /leMOHCTpanun
Tabnuibl U cxembl: «CTpoeHHE
MOJIEKYJI YIJIEBOAOB)

PackppiBath conepikanne TEPMUHOB U
MOHATHUH: YIIIEBOIBI, MOHOCAXapHIbI,
JIUCaXapH/JIbl, OJIMTOCaXapHU/IbI,
MoJICaxapu/ibl, TIIOK03a, pudo3a,
JE30KCHPH003a, JIAKT03a, MajIbT03a,
caxapo3a, KpaxmaJl, TJIMKOTeH,
LIEJIII0JIO3A.

KiaccudunmpoBarb  yriieBoj bl
[0 CTPOCHHUIO U TIEPEUHUCIIITH

uX QYHKIUU.

[IpuBOMUTE TPHUMEPHI Pa3TUIHBIX

YIJIEBOJIOB (MOHOCaxapuaoB,
JMCaxapuioB, OJIUTOCaXapHIOB,
MOJICAXapUJIOB)
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4.4 | Opranuueckue Jlununel. ['mapopunsHO-THIPOPOOHBIE | PackphIBaTh copepxaHe TEPMUHOB U
BEIIECTBA KJIETKH — coiicTBa. Knaccuduxanus aunuaos. HOHSTUN: JTUMHJIbI, TPUTIULEPUIBL,
JUNUBI Tpurmuuepunasl, pochonmunuasl, BOCKU, | HoCchHOTUTUABI, BOCKH, CTEPOUIB,

crepouibl. buonoruueckue GpyHKuun JUIONPOTENHBI, TINKOJUITUIBI.
aunuaoB. OOmue cBoicTBa Knaccuduimposars TUNuabI 10
OMOJIOrMYECKUX MEMOpaAH — TEKyU€eCTh, | CTPOEHHIO; XapaKTEpU30BaTh UX
CHOCOOHOCTh K CaMO3aMbIKaHMIO, byHKIMU
HOJYIIPOHULIAEMOCTh. /leMoOHCTpanun
Tabnuuel u cxeMbl: «CTpoeHue
MOJIEKYIT JTUTTHI0BY

4.5 | HykneuHoBbIe Hyxnennossie kucnorsl. [IHK u PHK. | PackpeiBath conepxanne TEpMUHOB U

KUCI0TBL. CTpOEHHUE U
dbynxuuu JJTHK, PHK,
ATD

CrpoeHune HyKJIIEMHOBBIX KUCJIOT.
Hyxneoruael. [IpuHiun
KOMILIeMeHTapHOCTHU. [IpaBuio
UYapradda. Crpykrypa JJHK — nBoiinas
criupasib. MeCTOHaX0XKAEHUE U
ounonoruyeckue Gynkuu JHK. Bums
PHK. ®ynkuuu PHK B knetke.
Crpoenue monekynsl ATO.
Makpospruyeckue CBsi3u B MOJIEKYJIE
AT®. buonornueckue pynkuuu ATO.
BoccTraHOBIIEHHBIE IEPEHOCUHMKH, UX
¢byHkuuu B Kietke. pyrue
nykieosuarpudocdarsr (HTD).

HNOHSTUN: I€30KCUPUOOHYKIICMHOBas
kucnota (JHK), pubonyknennoBas
kucnota (PHK), nykneorus,
HYKJIEO3U]], A30TUCThIE OCHOBAHMS,
aJIecHUH, TyaHWH, IUTO3UH, TAMUH,
ypauui, KOMILIEMEHTapHbIE
OCHOBaHMs, aIcHO3UHTpUDOochaT
(AT®), makpodpruueckas CBsi3b,
CEKBEHUPOBAaHHE, TCHOMUKA,
TPAHCKPUIITOMHKA, IPOTEOMHUKA.
XapakTepu3oBarh, OMUCHIBAThH U
CXEMaTU4eCKU N300pakaTh CTPOCHHE
nykieoruaa JJHK u nBoiiHoi
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CexsennpoBanue JTHK. MeTosibt
T€HOMHKH, TPAHCKPUIITOMUKH,
IIPOTEOMHUKHU. JleMOHCTpanuu
[Toptpetsl: Jx. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pauknun, @. Caurep, C.
[Ipy3unep. TabauIIbl U CXEMBI:
«HyxknenHoBbIe KUCIOTBI, «CTpOeHHE
Mosiekyasl ATDy» O6opynoBaHue:
XUMHUYECKas rmocyaa u 000pyJa0BaHHE.
JlaGoparopnas pabora «MccnenoBanue
HYKJICUHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB»
Oo0opynoBaHue: XMMHUYECKAs TTOCYIA U
obopynoBanue. JlaboparopHasi paéora
«HccnenoBanue HyKJIEHHOBBIX KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3IMYHBIX
OpTaHU3MOB»

ciupasim JIHK, cekBeHupoBaHue
JAHK. OnuceiBath mporecc
pemmkanuu JIHK B knetke n
Ha3bIBATh €r0 OMOJOTUYECKOE
3HaueHHE. XapaKTepUu30BaTh
¢byakuuu JIHK. Paznuyars
cTpykTypy U ¢pyHkiuu PHK.

OnurceIBaTh MPOLECC TPAHCKPHUIILIHH.

CpaBHHBATh HYKJIEUHOBBIE KUCIIOTHI
(AHK u PHK). XapakrepuzoBaTh
0COOEHHOCTH CTPOCHHUS U (PYHKIIMH
AT®. ®opmynupoBaTh U OOBSICHITH
MPUHIUI KOMIIJIEMEHTAPHOCTH U
npasuio Yapradda
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4.6 | Mertoasl | CrpykTypHasi 6MoJ0Tus: OMOXUMUYECKHUE U PackpreiBaTh conepxaHue TEpPMUHOB U
CTPYKTYpHOU O6nou3nuecKre NCCIeJOBAaHNUS COCTaBa U NOHATHN: MOJEIUPOBAHUE,
ounonoruu MIPOCTPAHCTBEHHOU CTPYKTYPbI OMOMOJIEKYII. KOMIIBIOTEPHBIN Iu3aiH. [lepeuncisaTs
Mooenuposanue cmpykmypul u QyHKyuti NEPCIIEKTUBHBIC HAIIPABJICHUS
ouomonexyn u ux komniexcos. Kounvtomepnuiii HAy4YHBIX UCCJIEIOBAHUN B
OU3AUH U OPeAHUYeCKUll CUHmMe3 OUOMOIeKY U UX | CTPYKTYPHOU OMOJIOTHH, PACKpPHIBATh
HEeNnpupoOHbIX AHAN0208 WX 3HAYEHUE JUIsl MEOULIMHBI U
CEJIbCKOTO X035I1MCTBA
Hroro vacos 1o teme 10
5 | Tema «CrpoeHue U GyHKUMH KICTKI)
5.1 | Tumel KI€TOK. | THUIIBI KJIIETOK: 3YKaApUOTUYECKAS U PackpsiBaTh conepkaHue TEPMUHOB U

[Ipokapuornyeckas
KJIETKA

npokapuorndeckas. CTpyKTypHO(PYHKIIMOHAbHBIC
00pa3oBaHUs KICTKHU.

CtpoeHure NpoKapuoOTHYECKON KIIETKHU.

Knerounass  crenka  OakTepuii W apxeil.

Oco0OeHHOCTH  CTpPOCHHS  TeTepoTpodHON |
aBTOTPO(HON MNPOKAPUOTHUECKHUX KIIETOK. MecTo
U POJIb IPOKAPUOT B OMOIIEHO3aX.

JdemoHcTpanuu

Tabnuiel U cxeMbl: «CTpOEHHE YKAapUOTUYECKON
KIIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIETKN

MOHATHI: IPOKAPUOTHYECKAs KIIETKA,
KJIETOYHAsl CTEHKA, MypPEUH,
(GhOTOCHHTETHYECKIE MEMOpaHHI,
dmarevH.
XapakTepu3oBaTh bopmy u
pasMepsl MIPOKAPUOTUIECKUX
KJIETOK; (PYHKIIMH TE€HETHYECKOTO
anmapara mpokapuor. OnuceBaTh
nporecc criopooOpasoBaHus,
OTMEYaTh TUTST

pu

€ro 3HA4YCHHUC

BBIDKMBAHU S

YXYALIEHUH
CYILIECTBOBAHHI.

OaxTepuit
YCIIOBUM
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OnwuceiBaTh pa3sMHOKEHUE
npokapuot. OLEeHNBaTh MECTO U POJIb
MPOKAPUOT B OUOIIEHO3aX
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5.2 | CtpoeHue O L Qo N R o e R R R SRS S S )
3YKapHUOTHYECKOU 3YKapUOTUYECKOMN KIIETKHU. NOHSATUN: TIa3MaTH4YecKas MeMOpaHa
KJICTKHU. IInasmarnyeckas MeM6paHa (HJIa3MaJI€MMa), KHUIKOCTHO-MO3anvHas
[ToBepXHOCTHBIM (rurazmanemma). CTpykTypa MOJIENIb, MEMOpaHHEIE OEIKH

anrmapar KjIeTK!

MJ1a3MaTHYECKO MEMOpPaHBHI.
Tpancnopt BelecTB yepes
I1a3MaTHYECKyI0 MEMOpaHy:
naccuBHbIU (AU y3us1, o0neryéHnas
muddy3us), akTUBHBIN (IEPBUYHBINA U
BTOPUYHBIN aKTUBHBIN TPAHCIIOPT).
[TonynpoHuiiaeMocTh MEMOpaHBI.
Pabota Harpuii-kaaueBoro Hacoca.
DOHJOUXTO3: TUHOLUUTO3, (DarouTo3.
Ox3o1uTo3. Knerounas creHka.
CtpykTypa v PyHKIIUH KIETOYHOMN
CTEHKH pacTeHUM, rpudoB.

JdemoHcTpauuun
Ta0nuibl U cxeMbl: «CTpoeHue

JYKapUOTHYECKOMN KIIETKN», « CTpOoeHHUE
KUBOTHOM KIIETKN», «CTpOoeHUE
PaCTUTEIBHOU KIIETKN.
Oo6opynoBanue: CBETOBOI MUKPOCKOII,
MUKpOIpenapaThl paCTUTEIbHbIX,
KUBOTHBIX KJeTOK. [IpakTHueckasn

pabora «/3yueHne CBOMCTB KJIETOYHOM
MeMOpaHbD»

(mepudepuyeckue, UHTETpaIbHbIC),
TIIMKOKAJIMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMUTO3,
(aronuTo3, TMHOLUUTO3, SK30LUTO3,
KJIETOYHAsl CTEHKA, TUIa3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTpOEHUS U (PYHKLNU HYKAPUOTUUYECKOU
KJIETKH; TPAHCIIOPT BEILIECTB YEpE3
MJ1a3MaTUYECKYI0 MEMOpaHy:
ITACCUBHBIN U AKTUBHBIN TPAHCIIOPT;
paboTy OenKoB-KaHaJoB; padoTy
HATPUI-KAJIMEBOTO HACOCA; CTPYKTYPY U
(YHKITUU KJIETOYHOU CTEHKH pacTeHUN
U TpuOOB
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53

[MuTorutazma u e€
OPTaHOUBI

LlnToruiasva: TIHT030E. TIHtockeét. "

JIBrxeHue ruToriasMbl. OpraHOW bl
kJeTkr. OTHOMEMOpaHHbBIE OPTaHOU/IBI
KJIETKU: SHIOIUIa3MaTUYECKas CeTh
(BIIC), anmmapar [oabaKU, TU30COMBI,
WX CTpoeHue u GyHKIU. B3auMocBs3h

OI[HOMGM6p AHHBIX OPraHOMJI0B KJICTKH.

CrpoeHue rpaHyIsipHOTO PETUKYIIyMa.

Mexanusm nanpaenenus 6enxos 6 I1IC.
Cunre3 pacTBopuMbIX 0enkoB. CHHTE3
KJIETOYHBbIX MeMOpaH. [ maakuii
(arpaHyysIpHBIN) SHIOIIIA3MATHYECKUN
petuxkynyM. CexkperopHas PpyHKIUs
anmapara [onbmxu. Moouguxayusa
benxos 6 annapame 1 o1604cu.
Copmuposka benkoe 6 annapame
Tonvoorcu. TpancoOpT BEIIECTB B
KJIETKE. Bakyonn pacTUTENbHBIX
kieTok. Kiietounsiit cok. Typrop.
[ToryaBTOHOMHBIE OPTaHOU I KIICTKH:
MUTOXOHPHH, TJIACTHIBI.
IIpoucxoscoenue mumoxonopuii u
nracmuo. Cumouozenes

(K.C. Mepesickosckuit, JI. Mapeynuc).
Crpoenue u GyHKITUU MUTOXOHIPHUHA U
miactu. [lepBudaHbIe, BTOpUYHBIC U
CJIOKHBIC TIITACTUIBI
(OTOCHHTE3UPYIOLIUX YKAPHUOT.

S AR T SR T I )
MOHSITHUI: IMTOIIa3Ma, [IUTO30JIb,
ITUTOCKEJICT, KOMIIAPTMEHTHI,
OpraHOM/IbI, H]IOTUIA3MATUYECKas CETh
(BIIC), anmapar 'onbaxu, TU30COMBI,
BaKyOJIb, pO0OCOMBI, aBTOJIU3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCHCOMBI, KIIETOUHBIN COK, Typrop,
MUTOXOHJIPUH, KPUCTBHI, TJIACTU/IBI,
XPOMOTIIACTHI, JIEUKOTLIACTHI,
XJIOPOILIACTHI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTAMEILIA.

XapakTepu30BaTh ITUTOIIA3MY
AYKapUOTHUYECKOMN KIIETKU;
KJ1IacCU(UIIMPOBATH OPTAHOUIBI B
3aBUCUMOCTHU OT 0COOCHHOCTEH UX
cTpoeHus (OTHOMEMOpaHHBIE,
IByMeMOpaHHbIe, HEMEMOpaHHBIE);
OMHCHIBATH (DYHKIIUU KAXKIOTO
OpraHoOW/ia B KJIETKE.

OOBICHATE COOBITHS, CBI3aHHBIC C
BHYTPHUKJIETOYHBIM TUIIEBAPECHUEM,
€ro 3Ha4YeHUE JJIsI OpraHu3Ma.
OTMmeuars 3HaYCHUE IIMTOCKEIICTA;
XapaKTEPU30BaTh €ro AJIEMEHTHI
(MUKpOTPYOOUKH,
MUKPO(DUITAMEHTHI,

TPOMEXYTOUHBIE (PUTTAMEHTHI), UX
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XIIOPOIUIACTHI, XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIIUX PACTCHUU.
JdemoHcTpauuu

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

Tabnuipt u cxeMbl: «CTpoeHue
AYKapUOTUYECKOHN KIIETKN», « CTpoeHUE
KUBOTHOM KIIETKN», «CTpOoeHHUE
pacTUTENIbHOU KIETKW», «CTpoeHue
MUTOXOHAPUM.

Oo0opynoBanme: CBETOBOM
MHUKPOCKOII; MUKPOTIPENApaThl
PACTUTENbHBIX, )KUBOTHBIX KJIETOK.
IIpakTnuyeckas padora « M3ydyenue
JBUKEHUS LUTOIUIa3Mbl B
PACTUTENbHBIX KIETKAX).

Jlaboparopnas paGora

«HCCJ’ICI{OB&HHG IrasmMoJim3a u
ACIIIIa3MOJIn3a B PACTUTCIIbHBIX
KIJIICTKax»

pOJIb B )KU3HENECATEIBHOCTH KIETOK
U TKaHEU
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5.4 | HememOpanHbie HememOpaHHbIe OpraHOUIbI KIETKU PackprbiBaTh conepxaHue TEPMUHOB U
OpTraHOUbI KICTKH Crpoenue U QyHKIMH HEMEMOPaHHBIX | [TOHATHUI: pubOCOMa, MOJIHUCOMA,
OpraHouJ0B KJICTKH. PI/I6OCOMBI. MI/IKpOpr60‘-IKI/I, Ty6yJII/IH, KJIETOYHBIHN
IIpomesicymounvie ghunamenmol. LEHTP (LICHTPOCOMA), LICHTPUOIIH,
MukpodunaMeHTbl. AKmuHogble neHTpocdepa, XKIyTHKH, PECHIYKH,
mukpogpunamenmol. MpIIIEYHBIE GasanbHOE TerbIe.
KIJIETKU. AKMuHo8ble KOMNOHEHMbl XapakTepn3oBaTh HeMEMOpaHHbIE
L OMBIUCUHBLE KILEMOK. OpraHou/Ibl KJIETKH, UX CTPOCHHE U
Mukpotpyoouku. KneTtouHslii HeHTp. ynkiim
CrpoeHune U IBUKEHUE KIYTUKOB U
pecHuuek. MukpoTpyoouKu
uutoriazMel. Llentpuons. benku,
accoyuuposamnmbie ¢
MUKpoghunamenmamu u
muxpompyoouxkamu. Momophvie benxu.
JdemoHcTpauuun
Tabmuibl u cxembl: «CTpoeHHe
KUBOTHOM KIIETKN», «CTpOoeHUE
PaCTUTEIBLHOU KIIETKU»
5.5 | Crpoenue u pyHKIMU Anpo. Obonouka sapa, XpOMaTHH, PackpriBaTh cozepkaHue TEPMUHOB U

spa

Kapuoruia3ma, SIPBIIIKH, HX
cTpoenue u QyHKIUU. S nepHbIi
OEJKOBBIN MaTPUKC.

IIpocTpaHcTBEHHOE

MOHSTHH: AP0, siAepHAs 000I0UKa,
s,IEPHBIE TIOPbI, HYKJIEOIJIa3Ma
(kapuoruiazMa), TeHOM, XpPOMAaTHH,
AyXpOMaTHH, TeTEPOXPOMATHH,
SJIPBIIIKO, XPOMOCOMBI, IIEHTPOMEDA,
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pPacnoJIO’KEHNE XPOMOCOM B
uHTephaA3HOM SApe. Dyxpomamur
u eemepoxpomamun. benaxu
XpOMAaTHUHA — TUCTOHBL. JJunamuxa
sA0epHoll 000104KU 8 MUmo3e.
AHoepubiii mpancnopm.
KnerouHsle BKIIFOUEHUS.
JlemoHcTpanuu

Ta0nuiibl U cxeMbl: «SAapo»

KHUHETOXOP, KJIIETOYHBIE BKIIFOUCHHUS.
XapakTepu30BaTh KIETOYHOE SAPO KAK
LEHTP YNPABICHHUS
KUZHENCATEIbHOCTBIO KIIETKU;
T€HETHYECKUH arnmapar KJI€TOK
AYKapHOT, CTPOCHUE U (QDYyHKIIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI A1pa U UX
B3aUMOCBSI3b C OPraHOUAAMHU
LATOILIA3MBbI

5.6. CpaBHuUTENBHAS
XapaKTEPUCTHKA

KJIETOK DYKapHUOT

CpaBHHTEIbHAS XapaKTEPUCTHUKA
KJIETOK 3YKapHUOT (pacTUTEIBHOM,
YKUBOTHOM, TPUOHOM).
JdemoHcTpauuun

Tabnuibl U cxeMbl: «CTpoeHue

AYKAPUOTHUYECKOU KIIETKNY,

«CtpoeHue )KUBOTHOMN KIICTKU,

«CtpoeHue pacTUTEIbHON KIETKW.

Oo6opynoBanue: CBETOBOI
MHUKPOCKOI; MUKPOTIPENapaThl
PACTUTENbHBIX, )KUBOTHBIX KJIETOK.
Jlaboparopnas paGora
«/3yueHue cTpoeHus KIETOK
Pa3JIMYHBIX OPTraHU3MOBY

XapakTepu30oBaTh TUIIbI KJIIETOK DYKapHOT:
pacTuTenbHas, )KUBOTHAS, TPUOHASI.
CpaBHHBaTh MEXKy COOOM CTpOEHUE U
KHUZHEICATCTLHOCTh DYKAPUOTHIECCKUX
KJIETOK ¥ POJIb MPOKAPUOT B OMOIIEHO3aX

Hroro yacoB mo reme
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Tema «O0MeH BeliecTB U NMpeBpaLlieHHE JHEPIrUU B KJIETKe)

6.1

OOMeH BEIIECTB —
MeTadoIn3M

3

AccUMUISAIUA U TUCCUMUWIISILNS — JBE
CTOpOHBI MeTabonu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPODHBIN U
reTepoTpodHbIi. YyacTe Kuciopoaa
B OOMEHHBIX IpOlIeccax.
DHepreTuueckoe o0ecrnedyeHue KIeTKu:
npespainienue AT® B 0OMEHHBIX
npoueccax. PepMeHTaTUBHBIN
XapaKTep peaklnii KIETOYHOTO
meTabonu3ma. GepMeHTHI, UX
CTPOCHHE, CBOMCTBA U MEXAHU3M
neuctBud. Kopepmentsl. Onuus
(GbepMEHTOB OT HEOPTaHUYECKUX
KaTaJIN3aToOpoB. benkn-akTuBaTophl U
OEJIKM-UHTMOUTOPBI. 3aBUCUMOCTD
CKOpPOCTH (DEPMEHTATUBHBIX PEAKIUI OT
pa3IUYHBIX (PaKTOPOB.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «DOTOCHHTE3Y,
«JHepreTUYecKuit 0OMeH»,

«buocunTes 6enkay, «CTpoeHue
dbepMeHTay, «XEeMOCHHTE?Y.

Oo0opynoBaHme: CBETOBOM MUKPOCKOIT,
00opyI0BaHUE JI IPUTOTOBIICHUS

PackpbiBaTh copepkaHue TEPMUHOB H
MOHSTHI: 0OMEH BEIIECTB
(MeTabomr3M), aCCUMUJISALINS
(aHabOJIM3M), UJIH TIIACTUYECKUN
00MEH, TUCCUMUIIALINS (KaTaboJIn3M),
WJIM SHEPreTUYECKUil OOMEH,
aBTOTPOdBI, TeTePOTPOdHI, aHAIPOOHI,
a’po0bl, (hepMEHTHI, AKTUBHBIN
HEHTp, cyOcTpaTHas cenu@UIHOCTb,
KO(EpPMEHTHI, OCTTKU-aKTHBATOPHI U
Ooenku-uHruonTOpHI. [lepeuncnsatep
0COOEHHOCTH TJIACTHYECKOTO U
HHEPTreTUYECKOr0 0OMEHA B KIIETKE;
yCTaHABJIMBATh B3aUMOCBSI3b MEKTY
IJTACTHYECKUM U DHEPTETUYECKUM
obmeHoM. Paznuuate Tumbl oOMeHa
BEIIECTB: aBTOTPODHBIN U
rerepoTpodHbii. [loka3zpiBaTh poib
KHCIIOpO/a B OOMEHHBIX IIpolieccax.
Cxemarnuecku n3o0paxaTh CTPOCHHUE

dbepmeHTa.

Otnnuath GepMeHTbI
OT HEOPraHUYECKUX KaTallu3aTopoB H

ONpCACIIATb UX POJIb
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MOCTOSTHHBIX 1 BPEMEHHBIX
MUKpoIpenaparoB. Jlaboparopuast
padora «l3ydeHne KaTaTuTUYECKOU
aKTUBHOCTH (PEpMEHTOB (Ha MpuMepe
aMUJIa3bl WK KaTaJla3bl)y.
JlaGoparopnas padora «l3ydeHue
(epMEHTAaTUBHOTO PACIIEIUICHUS
IIEPOKCH/Ia BOAOPOIA B PACTUTENIBHBIX
Y KUBOTHBIX KJIETKaX)»

B (DYHKITMOHUPOBAHUHU JKUBBIX CUCTEM, B
MIPOMBIIIJIEHHOCTH, B MEIUIIMHE, B
IMOBCEIHEBHOM KM3HU YEIOBEKA.
CTaBUTH SKCIIEPUMEHT 10 BBISIBJICHUIO
KaTaJIMTUYCCKOM aKTUBHOCTH
MIEPOKCHIa3bl, aMHUJIa3bl, OOBSICHATH
MOJYYEHHBIE PE3YJIbTAThI
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6.2

ABTOTPOQHBIN THUIT
oOMeHa BEIIECTB.
dortocunaTE3

[ lepBUYHBHICCHHTE3 OPDAHWIE CRAXDAMMA
BEIIECTB B KjIeTKe. DOTOCUHTES.
AHoKcueenmbwlll U OKCUEeHHbIU
gomocunmes y bakmepuii.
Csemocobuparowue nuemenmsl u
nuUSMeHmvl PeaKyuoHH020 YeHmpd.
Pounb xnoporuracToB B mpouecce
dbotocunTeza. CBeToBas u
TeMHOBas (a3el. Pomoovixanue,
Cs-, C- u CAM-munoi
gdomocunmesa.

[IponykTUBHOCTH (POTOCHHTE3A.
Brusane pa3nnyHbIX (aKTOPOB Ha
CKOpOCTh (POTOCHHTE3a. 3HAYCHUE
dhoTocuHTE3A.

JleMoHCcTpanun

IToprperst: [Ix. [Ipuctim, K.

A. Tumupsses.

Tabmuitel 1 cxembl: «DOTOCHHTE3)

Rackpsmars Copepranyie IepMHUHOB I BCH
noHsTHI: (poTocuHTe3, (has3bl

dboTocuHTe3a (CBETOBasI, TEMHOBAs),
dhotonus, pochopunupoBaHue, MUK
KaneBuna, HAJI®+ (nepenocunk
BOZIOPO/IA).

XapakTepu3oBaTh IIACTUYECKUI OOMEH
Kak dTan 00111ero oOMeHa BEIIeCTB;
coObITUS POTOCUHTERA (PEaKIun
CBETOBOW U TEMHOBOM (pa3); poib
XJIOPOTUIACTOB B MPOIIECCE
¢doTocuHTE3A.

BBIsSBASATS IPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEX]1y MOMIOIIEHHEM COTHEYHOM
HHEPTUU XJIOPOPHUIIIOM U CUHTE30M

Monekya ATO.

CpaBHHMBAaTh  HCXOIHBIE  BELIECTBA,
KOHEYHbIE  MPOAYKTHI U  YCIOBHUSA
MPOTEKAHUsT  pEaKIUWd CBETOBOM U
TEMHOBOI ¢a3 dboTocuHTE3A.
VYcraHaBiauBaTb  B3aMMOCBSI3b  MEKIY

(OTOCUHTE30M U JIbIXaHUEM; CBETOBOM U
TEMHOBOM  peakuusMu (POTOCUHTE3A.
OnenuBarh 3HaYeHHE (POTOCUHTE3A JIS
JKU3HU Ha 3emJie

|=al
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6.3 | ABTOoTpO(HBII THUII Xemocunre3. PazHooOpasue PackpeiBaTh coaepkaHu€ TEPMUHOB U
oOM€Ha BEIECTB. OpraHU3MOB-XEMOCHHTETHKOB: MTOHATHI: XEMOCHHTE3.
XeMOCHHTE3 HUTPUGHUIHIPYIONIHE GaKTepHH, OOBICHUTD CYIIHOCTH XEMOCUHTESA,
JKeIe300aKTepuH, CepobaKTepHH, pacKpbIBaTh €ro 3HaYeHue B Ouocdepe.
BOJIOPOJIHBIE OaKkTepuu. 3HAYCHUE [IpHUBOIUTH IPUMEPBI
XCMOCHHTC3a. XEMOCHHTE3UPYIOIIUX OaKTepHil
JleMoHCcTpanun (HuTpUUIMpYIOLIIE OAKTEPHH,
[optpetsl: C. H. Bunorpanckwuii, I. &Kele300aKTepuu, cepoOaKkTepuH,
A. 3aBap3uH. BOJIOPOJIHBIC OAKTEPUH) U
Tabuuie! u cxeMbl: «POTOCUHTESY, XapaKTCPpU30BaATh UX
«XEeMOCHHTESY KU3ZHEJIEATEITbHOCTb.
JlaGoparopnasn paGora CocTaBiATh ypaBHEHUS PEAKIIAM
«CpaBHenue mpoueccos Gorocunresa u | XCMOCHHTE3A.
XEeMOCHHTE3ay CpaBHHMBATh XEMOCUHTE3 C
dhoTocuHTE30M
6.4 | DHepreTnueckuii AHa3poOHbIe opranu3mMbl. Buasl PackpriBaTh coepxaHue TEPMUHOB U
oOMeH — opoxkenus. [IpoyKTel OpOKEHUS M UX | TIOHSITHI: 3TAIbl YHEPTETUIECKOTO
JTUCCUMUIISIUS MCITOJIb30BAHUE YETIOBEKOM. oOM€Ha — MOATOTOBUTEIbHBIM,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH U

OeCKUCTOPOIHBIN (aHA?POOHBIN),
KHUCJIOPOAHBIN (ad9pOOHBIN); TTIUKOJIHU3,
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BO30OyIUTETN OoJie3HEI.
AspoOHBIE OpTraHU3MBI.
DTamnbl AHEPreTUIECKOTO
oOMeHa.

ITonroroBurenbHBIN dTall. I JIHMKOIN3 —
OECKUCTIOPOIHOE paclIeryieHne
[JTFOKO3BI.

buonorudeckoe okuciaeHue, uiu
KJIETOYHOE JibixaHue. Poib
MHTOXOHJIPHI B MpOILIECcax
OMOJOTUYECKOTO OKUCIICHUSI.
[{ukn4yecKue peakiuu.
OxucnurensHoe GochopriimpoBaHUE.
DHepeuss MemOpanHo2o epacueHma
npomonos. Cunmes AT®: paboma
npomonuou ATD-cunmaswi.
[IpeumyiiecTBa a3poOHOTO My TH
oOMe€Ha BEIECTB Mepes aHa3POOHBIM.
D¢ heKTUBHOCTH YPHEPTETUUECKOTO

oOMeHa.

JlemoHcTpanuu

IToprpetsl: B. A. Ourensrapar, I1.
MuTtuenn.

TabGauItel ¥ cxeMbl: « IHEPTETUUYECKHMA

00OMEH.

OpokeHue, OMOJIOTUYECKOE OKUCIICHHE
(nbixanue), ki Kpeoca,
OKHuCIUTENbHOE (hochopummpoBanue,
MIPOTOHHBIN TPAUEHT, IPOTOHHAS
AT®-cuHTa3za.

[lepeuncnsate 0cOOEHHOCTU
HYHEPTEeTUYECKOro OOMEHa B KIIETKE.
OnuchIBaTh 3TAIbl YHEPTETHYECKOTO
oOMeHa (IOIrOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCIOPOHBIN) U
CpaBHUBATh UX MEXKY COOOM.
XapaxkTepu3oBaTh peaKkiuy MIUKOJIN3a,
OpOXKeHUsI, KIETOYHOTO JIbIXaHUSI.
YcTaHaBiIMBaTh B3aUMOCBSI3b MEXKTY
[JIUKOJIN30M, KJIETOYHBIM JIbIXaHUEM U
cuHTe30M MoJiekyn ATO.

CocraBnsTh YpPaBHEHUS
OCHOBHBIX ATAroB
DHEPreTUYECKOT0  OOMEHa B
KJIETKE.

PaccuuthiBaTh SJHEPreTUYECKYIO

3¢ (PEKTUBHOCTD IIMKOJIN3A U
Oouonorudyeckoro okucienus. Ha3piBarh
MCXOJHBIC BEIIECTBA, KOHEUHBIE
MPOJIYKTHI U YCIIOBHS TPOTEKAHUS
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JlaboparopHnas padora «CpaBHeHUE peaxiuii 3HEPreTHIECKOro oOMeHa.
MPOIECCOB OPOKECHUS U ABIXAHUS CpaBHUBATh SHEPTETUYECKYIO

3¢ PEKTUBHOCTD O€CKUCTIOPOTHOTO U
KHCJIOPOJAHOTO 3TAallOB KOHEUHbBIE
IPOAYKTHI U YCIIOBUS IIPOTEKAHMSI
peaKIMii SHEPreTUYeCKOro oOMeHa
HHEPreTUYECKOro ooOMeHa

HToro yacoB mo teme 9

7 | Tema «HacnencrBeHHass HH()OPMALIUS M peaTu3anus eé B KJIeTKe»
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7.1

PC&KHHH MAaTpU4IHOTIO
CHHTC3a

Peakunn MaTtpudHOrO CUHTE3A.
[IpyHLIMTO KOMIUIEMEHTAPHOCTH B
pPEAKLIHAX MAaTPUYHOTO CUHTE3A.
Peanuzanug HaciaeacTBeHHON
nHpopManmu. ['eHeTHYeCKHii Ko, €To
CBOMCTBA. TpaHCKpUNIUA —
MatpuuHblil cuaTe3 PHK. [TpuHiume:
TPAHCKPUIIAN: KOMIUIEMEHTAPHOCTb,
AHTUNAPAJUIIEIBHOCTD,
acuMMeTpU4HOCTh. Co3peganue
mampuunvix PHK 6 sykapuomuuecxou
knemke. Hexooupyrowue PHK.

JleMoHCcTpanun

[optpet: H. K. KonbioB. Tabauiibt
U cXeMbl: «brocunres Oenkay,
«l'eHETHUECKUU KOO

PackpsiBarh conepkaHue TEpMUHOB U
MOHSATHUM: T'eH, TCHETUUECKUH KO/,
KOJIOH (TPUILJIET), CTOI-KO/IOHBI,
MaTpHUIla, MATPUYHBIA CUHTE3,
tpanckpunuus, PHK-nonumepasa,
MIPOMOTOP, CIUIAWCUHT, UHTPOH, SK30H.
XapakTepu30BaTh peakuid MaTPUIHOTO
CHHTE3a, CBOMCTBA FT€HETUYECKOIO KO/a.
OnuceIBaTh dTAMbl TPAHCKPUIILIUKU U
TPAHCISLUN; YCTAHABINBATh
B3aMMOCBSI3b MAaTPUYHBIX PEAKIIUN B
KJIETKE; CXeMaTHUECKU n300pakaTh
MATPUYHbBIE PEAKIIMU TPAHCKPUIIIUU U
TPAHCJIISLINH.

Pemars Omonorndeckue 3agadau Ha
OIPEJICIICHUE TIOCIICI0BATEIIbHOCTH
nykieotunoB JIHK u MPHK, npumenss
3HAHUS O PEAKIUAX MATPUYHOTO
CHUHTE3a, TCHETUYECKOM KOJI€, MPUHIIUIIC
KOMILJIEMEHTAPHOCTHU
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7.2

Cunres Oenka

TpaHcnsuus u €€ sTanpl. Y4yacTue
tpancnopTHeiX PHK B 6nocunTese
Oenka. YcioBus Ouocunresa Oenka.
Konnposanue amuHOKHUCIOT. Postb
pubocom B OMOCHHTE3€E OelKa.

JemoHcTpanuu

Tabaunpe! 1 cxeMbl: «brnocuHTE3 OeIKaY,
«['eHETHUECKUN KOO

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATUM: TPAHCISIIUS, AHTUKOJIOH,
TPHK, amunoanun-TPHK-cunteTasa
(xomaza), monupubocoma (Imoaucoma).
XapakTepu3oBaTh CBOMCTBA
T€HETUYECKOIO Koja.

OnuchIBaTh ATAIbl TPAHCISAIUNA U
CXEeMaTU4eCKU U300pakaTh MaTpUYHbIE
PEAKLMH TPAHCIISIUH.

Pemrars Omonornueckue 3aj1adu Ha
onpeaeneHrne aHTukoaoHoB TPHK,
MOCJIEI0BATEIbHOCTH aMUHOKHCIIOT

B MOJIEKYJIe OejIKa, MPUMEHSISI 3HAHUS

0 pEaKIUsAX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJE, TPUHIIUIIC
KOMIIJIEMEHTAPHOCTH
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7.3

MexaHn3mel
AKCIIPECCUU TEHOB

CospemeHnnvle npedcmasieHus o
cmpoenuu 2ernog. OpraHu3anus
reHOMa y MMPOKAPHUOT U DYKAPHUOT.
Perynsiiius akTHBHOCTH T€HOB Y
IIPOKapuoT. [' unoresa onepona

(®. XKako0, XK. Mano).

Monexynapuvie mexanusmul IKCnpeccuu
eenos y aykapuom. Pons xpomamuna 6
pe2ynayuu pabomsl 2enos. Perynsuus
OOMEHHBIX MPOIECCOB B KIIETKE.
Knerounslii romeocras.
JleMoHCcTpanun

TaOauipe!l U cxeMbl: «brocuHTE3 OeiKa,
«'eneTnyecKuil Koa»

PackpeiBaTh coliepkaHue TEPMUHOB U
ITIOHATHM: OIIEPATOp, ONIEPOH,
CTPYKTYPHBIE T€HbI, IPOMOTOD,
perpeccop.

OnuceIBaTh CTPYKTYypy TeHOMA
MPOKAPUOT; XapaKTepU30BaTh padoTy
HMHIYIIMOEIBHOTO U PENpPEeCCUOETBHOTO
OIIEpOHA.

BoiiensaTh CTpyKTypHYIO U
PETYIATOPHBIEC YACTU T'€HA DYKapHOT.
CpaBHHBATh MPOILIECCHI IKCIIPECCUN
T€HOB y IPOKAPUOT U IYKapHOT.
XapakrepuzoBaTh runotesy omnepona (.
Kako0, K. Mano).

OnuchIBaTh MEXaHU3M TOIJICPKAHUS
KJIETOYHOT'O TOMEOCTa3a
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7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
Oouomnorus

Bupycsl — HeKIeTOUHBIC (DOPMBI KU3HA
u oOnurarHeie nmapasutbl. CTpoeHue
MPOCTBIX U CIIOKHBIX BUPYCOB,
PETPOBHUPYCOB, OakTeprnodaros.
Kuznennwiii yuxn JJHK-cooeporcawyux
supycos, PHK-cooepoicawux supycos,
baxmepuogazos. Obpamuas
MPAHCKPUNYUs, peeepmasa, UHmezpasd.
BupycHbie 3a001eBaHus 4eIOBEKA,
*KUBOTHBIX, pactenuil. CIIN, COVID-
19, conmanbHbIC U MEIUITMHCKHUE
npobneMbl. buoungopmamuxa:
uHmezpayus u anaiu3 OOIbLUUX
maccusos («bigdata») cmpykmyprvix
OUONI02UYECKUX OAHHBIX.
Hanomexnonoeuu 6 6uonocuu u
meouyune. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobvl docmasku
JleKapcma.

JdemoHcTpanuu
IToprper: . Y. IBaHOBCKUH.

PackppiBath conepikanne TEPMUHOB U
MOHSTUH: BUPYC, BUPHUOH, CEP/IIIEBUHA,
Karcug, oOpaTHasi TPaHCKPHUIILIKS,
peTpoBUpPYCHI, OakTepuodar, BUpyC
uMMmyHonepunrTa yenoseka (BUY),
MIPUPOTHO-0YATOBbIE MH(EKITUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OaKTeprodaru Kak
BHYTPHUKJICTOYHBIX TTAPA3UTOB
MPOKAPUOT U IYKAPHUOT.

W3narath rEIIOTE36I YBOTIOIMOHHOTO
MIPOUCXOXKICHUS] BUPYCOB.

OnuchIBaTh MEXaHU3M B3aUMOJECHCTBUS
BHUpYyCa U KJIETKU, NHPEKIIMOHHBIH
BUPYCHBIN IIPOLIECC.

XapakTepu30BaTh MEXaHU3MBbI
BEPTUKAJIIBHON U TOPU30HTAIIBHON
nepenayr BUPYCoB; 3a00JIeBaHUS
KUBOTHBIX M PACTCHUH, BEI3bIBACMbIC
BUPYCaMH.

HaspiBaTh BUpycHbIE 3a00JI€BaHMs],
BCTPEYAIOIIMECS Y YEJIOBEKA: TPUIIL,
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Ta0aunel ¥ cxeMbl: «] eHETHYECKUI

Kom», «Bupyce», «bakreprodarm».
IIpakTuyeckasi padora
«Co3nanue MOJEIIN BUpyca»

KJICIIIEBOM PHIIC(ATUT, TeaTHT,
COVID-19, CITHU/I.

CoOnronare npaBuiia MOBEACHUST B
OKpY>Karollel MpUpoOaHOMN cpeae, Mep
NpPOQUIAKTUKY PaCHpOCTPaHEHUS
BHUPYCHBIX 3a00JI€BaHUI (B TOM YHUCIIE

BUY-undexiun)

Hroro

YacoB 110 TEME 9

Tema <« Ku3HeHHBIH MUK KJICTKH

8.1

JKu3HEeHHBIN UK 1
KJIETKHU

KJ1eTouHBIi LMK, €ro MEpUOAbl U
perymsauus. MaTtepdasa u MuTo3.
Oco6eHHOCTH TTPOIIECCOB,
MPOTEKAIIINX B MHTEPda3ze.
[ToaroroBka KJIETKH K JEJICHUIO.
[IpecunTeTnyecKkui
(MOCTMUTOTUYECKHI ), CHHTETUYECKUIA
Y ITIOCTCUHTETUYECKUI
(MpeMHUTOTUYECKUIA) IEPUOABI
uHTepdasbl.

JdemoHcTpanuu

TalOuuipl U cxeMbl: «KU3HEHHDBIN UK
KJIEeTKN», «MUTO3»

PackpsiBarh conepxanue TEpMUHOB U
MOHSATUM: KJIETOYHBIN IIUKII, UHTepPa3a.
IIepeunciisiTe nepuoabl KU3HEHHOTO
LMKJIA KJIETKU U XapaKTepU30BaTh
MPOTEKAIOIINE B HUX MPOLIECCHI
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8.2

MarpuyHsblii CUHTE3
JIHK. Xpomocomsl

Marpuunsiii cunte3 [JHK —
perumkanus. [[puHIUIBL perunKanuu
JIHK: koMmieMeHTapHOCTb,
MOJIYKOHCEPBATUBHBIN CUHTE3,
AHTUNAPAJUIETPHOCTh. MexaHnus3m
pemmkanuu JIHK. XpomMocoMsl.
Crpoenue xpomocoM. Tenomepsl U
TeraoMepasa. XpoMOCOMHBIN Ha00p
KJIETKU — KapuoTUIl. JIUIUIONIHBIA U
rarIoOUIHBIA HA0OPBHI XPOMOCOM.
T'omonornunsie xpomocoMsl. [1onoBbIE
XpPOMOCOMEI. JleMOHCTpauuu

TaOuuiel 1 cxeMbl: «KN3HEHHBIH [TUKIT

KJIETKN», « CTPOCHUE XPOMOCOMY,
«Permukanus JIHK».

Oo0opynoBaHMe: CBETOBO MUKPOCKOIT;
MUKporpenaparbl: «MUTO3 B KJeTKax
Kopemka  Jayka».  JlaboparopHas
padora

«M3ydyeHune XxpoMOCOM Ha TOTOBBIX
MUKpOIpernaparax»

PackpriBaTh conepxaHne TEPMUHOB U
MOHATUI: peruIuKaius (peayITUKaINs ),
KOMILIEMEHTAPHOCT,
aHtunapasensaocts, JIHK-
noJIMMepasa, TeJaoMepa,
pEIUIMKAaMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN HA0OP, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHUBI, IEHTPOMEPA,
KapUOTHUII, TAIUIOWIHBIN U JUIITIOWTHBINA
HabOp XPOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu30BaTh CTPOECHHUE XPOMOCOM,
KapUOTUIIOB OPTraHMU3MOB.
[lepeuncnsaTh MPUHIUIBI PEITMKALUN
JIHK u naBath UM coliepKaTelibHyIO
XapaKTePUCTHUKY.

OnuceIBaTh MEXAHU3M pEIIMKALUN
JIHK.

Cxemaruuecku n300pakaTh CTPOCHHE
MeTtadazHoil xpomocombl. PaznuyaTh
XpPOMOCOMBI Ha MHKpOIIperaparax u
MUKpodoTorpadpusix

79



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

8.3

JleneHue KIETKU —
MHTO3

Henenne knetku — wmwuto3. Cragun
MHUTO3a W IPOUCXOJAIIME B HHUX
IIPOLIECCBI. Tumnsl
Kapnokunes 51 LIUTOKUHES.
buonornyeckoe 3Ha4€HUE MUTO3A.

MHTO3a.

JleMoHCcTpanun

TaGmunbl U cxeMbl: « KU3HEeHHBIN [TUKIT
KJIETKN», « CTPOEHHUE XPOMOCOM,
«Pennukanus JTHK», «Mutosy.
Oo6opynoBanue: CBETOBOII MUKPOCKOIT,
MHUKpoIpenaparbl: «MUTO3 B KIIETKaxX
KOpelka yka». JlaboparopHas
pabora «Habmronenne Mutosa B
KJIETKaX KOHYMKa KOopelKa Jiyka (Ha
TOTOBBIX MUKPOTIpENapaTax)»

PackpsiBaTh copiepaHie TEPMHUHOB U
MOHATHUM: MUTO3, TIpodasa, meTadasa,
aHadasa, Tenodasza, KapUOKUHE3,
IIUTOKWHE3, BEPETCHO JICIICHNUS,
MeTtadaszHas IIacTUHKa, 60po3aa
JICIICHUSL.
[lepeuncnate  TOCIENOBATEILHOCTD
CTaAuii  MUTO3a W  OIHCHIBATh
MPOUCXOMSIINE HAa HHUX MPOIECCHI.
CpaBHuBarh 0COOCHHOCTH
POTEKAHUSI MUTO3a B PACTUTEIBHBIX
Y )KMBOTHBIX KJICTKaX.

OOBACHATH OMOJIOTUYECKUIA CMBICIT
MUTO34.

Pa3nmuuare craguum MuTO3a  HA
MUKpoOIpenaparax u
MUKpodoTorpapusx

80



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

8.4 | Perynsiuus 1 Perynsanuys MUTOTHYECKOTO LIUKIIA PackpriBarh copepxanue TEPMUHOB U
JKA3ZHCHHOT'O ITMKJIA kietku. [IporpamMMupyeMast KIIeTOUHas | TIOHSATHI: armonTo3, mpoiudepaus,
KJIETOK rudenpb — aromnTo3. muddepeHIpoBKa.

Kiterounoe s1po, XpoMOCOMBI, XapaxkTepu3oBarhb perymsiui0
(byHKITMOHATHHAS TCHOMUKA. MUTOTHYECKOTO IHKJIA KIETKHU.
Mexanusmol nponugepayuu, OOBICHATH OMOJIOTMYECKHUI CMBICTT
ouppepenyuposku, cmapenus u cubenu 3aporpaMMHUPOBAHHON KIIETOUHOU
knemoxk. «L{ugpposas knemkay» — B —
Ououngopmamueckue mooenu YcTaHaBIUBaTh B3aUMOCBSI3b MEXKIY
PyHRYUOHUPOBAHUS KNEMKUL., TOMEOCTA30M KJIETOK M UX FHMOEIIbIO
JlemoHcTpanuu
Tabauirel u cxembl: «KU3HEHHBIN ITUKIT
KIIETKN», «CTpOEHUE XPOMOCOMY,
«Penmukanus JTHK», «Muto3»

Utoro vacos o Teme 6

9 | Tema «CTPOEHUE N ®YHKIIUU OPTAHU3MOB»

9.1 | Opranusm kak enuHOE 1 buonoruyeckoe  pazHooOpazue PackpeiBaTh copep:kaHUE TEPMHUHOB U

1enoe opranu3mMoB.  OJHOKJIETOYHBIE, MOHSATUM: OPTraHU3M, OpraH, OpraHesuIbl,

KOJIOHHUAJIBHBIC, MHOI'OKJICTOYHBIC

CHUCTEMa OpPTraHoB, arlapar,
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OpraHU3MBlI.
OcoOeHHOCTH CTPOEHUS U
KU3ZHENIEATEIbHOCTU OJJHOKJIETOUHBIX
oprann3moB. bakrepuu, apxen,
OJJHOKJIETOYHBIE TPUOBI,
OJHOKJIETOYHBIE BOJOPOCIIH, APYTUE
npotuctsl. KolloHnansHbple OpraHu3MBl.
B3auMocBA3b 4acTeil MHOTOKJIETOUHOTO
opranusMa. TkaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusM Kak €MHOE LIEJI0E.

Iomeocras.
JemoHcTpanuu

TaOnuubl 1 cxeMbl: «OAHOKIIETOYHbIE
BOAOpOCIN», K MHOTOKJIETOYHBIE
Bozopocany, «bakrepun»,
«IIpocreimmey, «Opranbl
LBETKOBBIX pacTeHui», «CHucremsl
OpraHOB MO3BOHOYHBIX )KUBOTHBIX),

«BHYTpeHHEE CTPOCHNE HACEKOMBIX).
Oo6opynoBanue: CBETOBOI
MHUKPOCKOTI; MUKPOTIPETapaThl
OAHOKJICTOYHBIX OPraHU3MOB; )KUBLIC
AK3EMIUISIPbl KOMHATHBIX PAaCTEHHM;
repOapuy pacTEHU Pa3HBIX OTIEIIOB;
BJIQJKHBIC IIPCIIaApaThl JKUBOTHBIX

byHKIMOHATBHAS CHCTEMA, TOMEOCTa3.
Ilepeunciste
CTPYKTYpHO(YHKIIMOHAJIbHBIC YaCTH
OIHOKJIETOYHBIX, KOIOHUATBHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKAHEBBIX
OpPraHKU3MOB.

XapakTepr3oBaTh 0COOCHHOCTH
CTPOEHUS U KUZHEAESITEIbHOCTH
OTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OpPTaHU3MOB.
CpaBHHBaTh MEXIy OO0
OJHOKJIETOYHbIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE 1 MHOTOTKaHEBbIC
OpraHU3Mbl
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9.2

Tkanu pacTeHun

Tkanu pacteHuil. Tunbsl pacTUTEIBHBIX
TKaHel: oOpa3oBaresibHast, MOKPOBHAS,
MIPOBOJIAILAS, OCHOBHAS,
Mexannueckasi. OcobeHHOCTH
CTpOEHUs, PYHKIMIA U PACTIONOKEHUS
TKaHEW B OpraHax pacTECHUM.
JMemoncTpanun TaGnuirbt

U CXCMBbL.

«Tkanu pactenuii», «Oprassl
LBETKOBBIX pacTeHUN», «KopHEBbIE
cucteMbl», «CTpoeHUE CTeOIIsI»,
«CTpoeHue TMCTOBOM TUIACTUHKI.
ObopynoBaHue: KUBbIC YK3EMILISIPbI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOIT; MUKPOTIPENApaThl TKAHEH.
JlaGoparopHas padora

«M3yueHune TkaHen pacTeHUuN»

PackpbiBaTh cofiep:kanre TEPMUHOB U
MOHSTUH: TKaHb, YITUAEPMHUC, TPOOKA,
KOpKa, Jy0, IpeBecuHa, TPeBECUHHbIC
BOJIOKHA, TyOsTHbIE BOJIOKHA, COCY/IbI,
KaMEHHCTbhIE KJICTKH.

XapakTepu30BaTh TUIIBI PACTUTEIbHBIX
TKaHel: oOpa3oBaTesibHasl, TOKPOBHAS,
MPOBOJIAIIAS, OCHOBHAS, MEXaHUYECKAs;
MEPEUUCTISATh 0COOCHHOCTU UX CTPOEHUS
Y BBITIOJTHSIEMbIE (DYHKITUU
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9.3

TkaHu >KUBOTHBIX U
YCJIOBCKA

TxkaHu )KUBOTHBIX M YeJOBeKa. THIIBI
’KHBOTHBIX TKaHEH: SIIUTEINAIbHAS,
COCMHUTEIbHAS, MBIIIICYHAs, HEPBHAS.
OcoOeHHOCTH CTpOoeHUSs, PyHKUIUN U
PACIIOJIOKEHUS TKAaHEN B OpPraHax
JKMBOTHBIX U YeJoBeKa. JleMoHcTpanuu
Tabmuibl U cxeMbl: « TkaHH
JKUBOTHBIX», «CKEJIeT UeI0BEKay,
«ITuieBapuTebHas CUCTEMAY,
«KpoBeHoCHas cuctemay,
«/IpixarenpHas cucrteMay, «HepBHas
cucremMay, «Koxay, «MplmeuHas
CHUCTEMay.

Oo0opynoBaHue: CBETOBOW MHMKPOCKOII;
MHKpPOTpEnaparsl TKAHEH.
JlaGoparopnas padora

«M3yueHure TKaHel KUBOTHBIX»

PackpsbiBaTh conepkaHue TEpPMUHOB U
MOHSTUI: SMUTEINNA, CEKPET, MBIIIICUHBIC
BOJIOKHA, HEUPOH, HEUPOTIIUSL.
XapakTepu30BaTh TKAHU KUBOTHBIX U
YyeJIoBEeKa: dIUTeInaIbHasl,
COCIMHUTEIbHAS, MBIIIICYHAs, HEPBHAS;
MEePEUYUCIISITE 0COOCHHOCTH UX CTPOCHUS
1 BBITIOTHSIEMbIe (DYHKITUH

84



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

9.4

Opransl. Cucremsl
OpraHoB

OpFaHBI. BereraruBHsbie n
I'CHCPATUBHBLIC OPTaHbI paCTCHHﬁ.
OpFaHI)I U CUCTCMbI OpPTraHOB
ZKNBOTHBIX W YCJIOBCKA. cI)}’HKHI/II/I
OpraHoB U CUCTCM OpPIraHOB.

JemoHcTpanuu

Tabauiel u cxeMbl: «OpraHsl
LBETKOBBIX pacTeHUi», «KopHeBbIe
cucteMbl», «CTpoeHue CTeOIIs,
«CTpoeHue TUCTOBOM TIIACTUHKI,
«CKener 4yeaoBeKay,
«ITumeBapuTenpHas CUCTEMA,
«KpoBeHocHas cuctemay,
«JlpIXareapHasi CUCTEMAa,
«BeiaenurensHas cucremay, «HepBHas

CUCTEeMay, « JHJIOKPUHHASI CUCTEMAY.
ObopynoBaHue: KUBbIE YK3EMILISIPbHI
KOMHATHBIX pacTEHUM; repoapuu
pacTeHUM pa3HBIX OTJEIOB; CKEJIEThI
ITO3BOHOYHBIX, KOJIJICKIINN
66CHO3BOHO‘—IHBIX JKUBOTHBIX, BJIIAKHBIC
npenaparbl ) KUBOTHBIX, CKCJICT
YeJIoBeKa.

JlaGopaTropHnas padora «3yueHue
OpPTraHOB IIBETKOBOTO PACTEHUS»

PackpsIBatrh conepkaHue TEPMUHOB U
HOHSITUN: OpraH, KOpeHb, MOOET, IBETOK,
IJIOJI, CEMsI, IIOJIOBBIE JKEJIE3bI, MOJIOBIE
IIPOTOKH, KOITYJIITHUBHBIE OPTaHBblI,
CUCTEMBI OPTaHOB. XapaKTepru30BaTh
BEreTaTUBHBIC U TEHEPATUBHBIC OPTaHbI
pacTeHM, COMaTUYECKUE U
PErYJIATOPHBIE OPTaHbl )KUBOTHBIX;
NEPEYUCIIATh OCOOEHHOCTU UX CTPOEHUS
Y BBINIOJIHSAEMbIE (DYHKIUU.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXKITY
CTPOEHUEM OPraHOB U UX (PYHKLHUSIMHU.
Paznuyars BUIBI TKaHEW, OPTaHbl U
CUCTEMBI OPTaHOB, B TOM YHUCJIE
YeJI0BEKa, HA MUKpOIpenaparax,
BJIQXXHBIX Ipenaparax, repoapusix u
MUKpodoTorpadusix, TabIuIaXx,
MOJEIISIX U MYJISKAX
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9.5

Ornopa Tena
OpraHu3MOB

Onopa Tema opranuzMoB. Kapkac
pacteHuil. CKelleTbl OJHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX.
HapyxHblli 1 BHyTPEHHUM CKEJIET.

CrpoeHME U THUIIBI COCTMHEHUSI KOCTEH.
JleMoHCcTpanun

Tabnuibl U cxembl: «CTpoeHHE
cTeoist», «CTpoeHHe JTMCTOBOM
IIaCTUHKNY, « CKEJICT YSJIOBEKA.
Oo6opynoBaHue: CKEJICTHI
MMO3BOHOYHBIX; BIIAJKHBIE MPETapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA; PAKOBHUHBI
MOJIJTFOCKOB; KOJIJICKIIMH HACEKOMBbIX,
UTJIOKOXKHUX

PackpeiBaTh coliepkaHue TEPMUHOB U
MOHSATUM: OTIOPHBIE CUCTEMBI, 000JI0UYKH
KJIeTKH, PuOPUILIBI, KapKac, Hapy>KHbBIN
CKeJleT (XMTUHOBBIN TTOKPOB),
TUAPOCTATUYECKUM CKEJET, BHYTPEHHUN
CKEJIET, KOCTHU (IUIMHHBIE, KOPOTKHUE,
IIJIOCKHE), COETMHEHHS KOCTEH,
HETOABWKHBIE (IIBBI), MOTYMOABUKHbIE,
MOJIBMIKHBIE (CYCTaBbl), OT/IEIIbI CKeJIeTa
MMO3BOHOYHBIX KUBOTHBIX: YepeTl,
OCEBOM CKeJET (I03BOHOYHUK, IPyAHAas
KJIETKA, XOp/a), M0sica KOHEYHOCTEH,
CBOOOHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUI
CKEJIEThI ’KUBOTHBIX, CTPOEHHUE U THUIIbI
COCIMHEHNUs KOCTEM.

VYcraHaBnMBaTh B3aUMOCBSI3U MEKIY
CTPOEHUEM OIMOPHBIX CUCTEM U UX
dbyskiusamu B oprannsme. CpaBHUBATH
CTPOEHUE OMOPHBIX CUCTEM PACTEHUI U
KUBOTHBIX
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9.6 | JIBuxeHue JIBr>KeHne opraHus3MoB. J[BrkeHue PackpeiBaTh conepxaHne TEPMUHOB U
OpraHu3MOB OJTHOKJICTOUYHBIX OPTaHU3MOB: MOHSATUM: JIBUXKEHUE, JBUTATEIhHBIC
amM€00oHTHOE, )KTYTUKOBOE, PECHUYHOE. | OPTaHEeIUIbl, JBUKEHUE TPOCTEUILINX
JIBHMKCHHE MHOTOKJICTOYHBIX pacTeHHid: = (aMEOOMIHOE, JKIYTUKOBOE,
TPONKU3MBI U HACTUU. [[BHUKEHHE PECHUYHOE), IBUKEHUE PACTCHUN
MHOTOKJIETOYHBIX )KUBOTHBIX U (Tponu3Mbl, HACTHH ), MBIIIICUHBIE
YeJI0BEKA: MBIIICYHAs CUCTEMA. CUCTEMBI (COKPAaTUTEIbHBIE BOJIOKOHIIA,
Pedunexc. CkeneTHbIE MBIIIIIBI U UX KO’KHO-MYCKYJIbHBIN MEIIOK, CKEJIETHAS
pabora. MYCKYJIaTypa), CKeJIeTHasI MbIIIIA
JleMOHCTpALMH (MBIIIIEYHOE BOJIOKHO, MHOGUOpHUILIA),
Ta6muubl 1 cxeMbr: «OHOKIETOUHpe | BPICIINE JBUTATENIBHBIC ICHTPBI, paboTa
Bogopociny, «IIpocTeifmmey, MBI (JBUTATENIbHAsA, cCOMaTuyecKas),
«Crpoenue MbIbD, «MbleuHas MBILICYHOC YTOMJICHUEC.
CHCTEMAY XapakTepu30BaTh BUbI JBHKECHHUS
OJTHOKJIETOUHBIX U MHOTOKJICTOYHBIX
OpTaHU3MOB.
OnuchIBaTh CKEJIETHBIC MBIIIIBI U UX
paoory.
YcTaHaBiuBaTh B3aUMOCBSI3b MEXKITY
CTPOCHUEM OIMOPHBIX CUCTEM U
JIBUKEHUSIMUA OPTaHU3MOB
9.7 | [luranue opraHn3MoOB [Tutanue opranusmoB. llomomexnue PackpsiBaTh coqepxkanue TEPMUHOB U

BOABL,  YIJIEKHCIOrO0  raza W
MHHEPaATBbHBIX BEIIICCTB
paCTEHUSIMU.

IIuranue YKUBOTHBIX.

MMOHSITUI: IIAUTAHUC, ITNIICBAPCHUC,
MUOICBAPUTCIIbHBIC BAKYOJIN, KUIIICYHAs
IMOJIOCTDb, IMUIICBAPUTCIIbHAs TPY6K3,
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BuyTtpunonoctaoe u
BHYTPHUKJIETOYHOE MULIEBAapEHHUE.
[luTaHne TO3BOHOYHBIX KUBOTHBIX.

OTnesnbl NUILIEBAPUTEIBLHOTO TPAKTA.
[InmeBapuTeEbHBIE KETIE3BI.

[TummeBapuTebHAS CUCTEMA YEIOBEKA.
JemoHcTpanun Tabauiibl
U CXEMBI:

«KuniedHonosoCcTHeIeY,
«IInmeBapurenpHas cucteMay», «Cxema

IIMTaHUA paCTeHHﬁ>>.

ObopynoBaHue: KUBbIC YK3EMILISIPbHI
KOMHATHBIX pacTeHUH; 000pyI0BaHUE
L ASMOHCTpaIK ITIOYBCHHOI'O U
BO3YLIHOI'O ITMTAHUS paCTeHHﬁ,
pacIHierieHus Kpaxmaia 1 OEeJTKOB T0J
nercTBueM (pepMeHTOB

MUTIEBAPUTEIIBHBIN TPAKT,
MUILEBAPUTEIIBHBIC JKEJIE3bl,
MUIIEBAPUTEIIbHBIE COKH.
XapakTepu3oBaTh MUTAHUE KUBOTHBIX;
BHYTPHUIIOJIOCTHOE ¥ BHYTPUKICTOUHOE
MUIIICBAPCHHE.

Pa3znuuate Ha n300paxkeHUsX (CXxemax,
TaOIUIAX, MYJISKAX ) OTACIBI
MUIIEBAPUTEIIBHOTO TPaKTa U
MUIIEBAPUTEIIBHYIO CHCTEMY YeIIOBEKa.
YcraHaBnMBaTh B3aUMOCBSI3H MEKTY
CTPOCHHEM OPTAHOB ITHUIIICBAPCHUS
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9.8

].II)IX&HI/IG OpraHnu3MOB

JlpIxaHue opranu3moB. /[pIxanue
pacteHui. /[pIxaHve )KMBOTHBIX.
Huddysus ra3oB yepes MOBEPXHOCTD
KJIeTKH. KOoJKHOE JbIXaHue.
JlpixatenbHast noBepxHOCTh. JKabepHoe
u JE€rodyHoe JapixaHue. JlpixaHue
MMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.

DBOJIIOIIMOHHOE YCIIOKHEHHE
CTPOCHHsI  JIETKUX  IO3BOHOYHBIX
YKUBOTHBIX.

JlpIxarenpHasi CUCTEMA YEJIOBEKA.
MexaHusm BCHTHUJIALIUU JIETKUX Y UTHUILL
1 MJICKOIIUTAIOIINX. P CTyJnuA
IbIxaHus. J{pIxaTeabHbIe 00hEMEL.
JdemoHcTpanuu

Tabnuitel 1 cxembl: «JIpIxareapHas

CHCTCMA)».

Oo6opynoBanue: 0o00OpyI0BaHUE JIJIsI
JIEMOHCTPAIIMH OIBITOB O U3MEPEHUIO
’)KU3HEHHOM €MKOCTH JIETKUX,
MEXaHW3Ma JIbIXaTeIbHBIX JBHKCHUI

PackpbIBaTh coqiep:kaHre TEPMUHOB U
NOHSTUMN: JpIXaHue, TMPPy3us, KOKHOE
JbIXaHUE, OPraHbl JbIXaHUs,
JbIXaTeJIbHbIE JIBU)KCHHUS], IbIXaTEIbHBIN
IIEHTP, JIETOYHBIC 00BEMBI, JKU3HECHHAS
E€MKOCTb JIETKUX.

XapakTepu30BaTh JAbIXaHUE PACTECHUN;
JbIXaHUE KUBOTHBIX M YEJIOBEKA.
OnuceIBaTh 3BOIIOIUOHHOE
YCIIO)KHEHHUE CTPOEHUSI JIETKUX
MO3BOHOYHBIX )KUBOTHBIX.

Pa3nuuate Ha u300pakeHusAx (cxemax,
Ta0nuIax, MyJshKax) JIbIXaTebHYIO
CUCTEMY YEJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTHIALIMH
JETKUX Y OTUL U MIIEKOMTUTAOIINX.
YcTaHaBnMBaTh B3aUMOCBSI3U MEKIY
CTPOCHHEM OPIaHOB JBIXaHUS U UX
(GYHKIUSAMH B OpraHU3ME
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9.9

TpaHcnopT BeweCTB y
OpraHU3MOB

TpaHcnopT BelIECTB y OPraHU3MOB.
TpaHCIOpTHBIE CUCTEMBI PACTEHUH.
TpaHCIIOPT BEMIECTB Y KUBOTHBIX.
KpoBeHocHas cucrteMa u €€ oprassl.
KpoBeHocHas cuctema mo3BOHOYHBIX
JKUBOTHBIX U yesioBeka. Cep/te,
KPOBEHOCHBIE COCY/IbI U KpOBb. Kpyru
KpOBOOOpaIeHHsI. DBOJIIOIIMOHHbIE
YCIOXKHEHHS CTPOEHUSI KPOBEHOCHOM
CHUCTEMBI IIO3BOHOYHBIX JKHBOTHBIX.

Pabota cepana u e€ peryisiusi.

JemoHcTpanuu

Tabnuibl U cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHUun», «KopHeBbIe
cucteMbl», «CTpoeHue credis,
«CTpOo€eHHE JTUCTOBOM IIJIaCTUHKI,
«KpoBeHocHas cucremay,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX
YKUBOTHBIX)

PackpriBath copepxaHue TEPMUHOB U
MIOHATHN: TPAHCIIOPT BEILECTB,
TPAHCIOPT y PACTEHUM, KDOBEHOCHAs
CUCTEMa KUBOTHBIX, KPOBb, IIa3Ma,
(GhOpMEHHBIE IIEMEHTHI,
KpOBOOOpallleHne, Kpyru
KpOBOOOpAIIEeHHUs, CEPJCUHBIN LUKIL,
muMdooOpanienue, umda,

UM (paTUIECKHUE COCYbL,
AMM$paTUYECKUE y3I1bl, BHYTPEHHSIS
cpella opraHu3Ma.

XapakTepu3oBaTh TPAHCIIOPT BEIIECTB
y pacTeHU U OECIO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX M YesioBeKa. Paznuuare Ha
n300pakeHUsX (cxemax, TadiauIax,
MyJIsiKaX ) KPOBEHOCHYIO U
TUM(}ATUYECKYIO CUCTEMY YETIOBEKA.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHEM OPTraHOB KPOBOOOpAIICHUS
U uX QYHKIUSIMH B OpraHU3MeE

90



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

9.10

Brigenenue y

OPTaHU3MOB

Boinenenue y opranuzMoB. Beinenenue
y pacTeHul. Boienenue y KUBOTHBIX.
CokparurenbHbie Bakyonu. Oprassl
BblACNIeHNs. PUIbTpanus, CEKpeuns 1
oOpaTHOE€ BCAChIBAaHHUE KaK MEXaHU3MbI
paboThl OpraHoB BbieneHUs. CBA3b
IIOJIOCTH TEJIA C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMaMHU.
Belnenenre y 103BOHOYHBIX KUBOTHBIX
n yenoseka. [loukn. Crpoenue u
byHKIIMOHUpPOBaHUE HE(PpOHA.
OOpazoBaHue MOYHU y YEJIOBEKA.

JdemoHcTpanuu

Tabmunb! 1 cxeMbl: «BpraeautenpHas
CHUCTEMAY)

PackpeiBarh conepkaHue TEpMUHOB U
MIOHSATUN: BBIICJIICHUE, TyTTallUs,
JIMCTOMAJ, COKPAaTUTEIIbHBIE BaKYOJIH,
W3BUTHIC KaHAJbIIbI, 3BE3149AThIC
KJIETKH, BBIJICUTEIbHBIE TPYOOUKH,
MaJILIIUTUEBBI COCY/IbI, TOUKH,
MOYETOYHUK, MOYEBOH Iy3bIph, HE(PPOH,
Moya.

XapakTepu30BaTh MPOIIECC BBIACICHUS

Yy PaCTCHUH U )KUBOTHBIX.

Paznnyars Ha n300paxeHUsX (cxemax,
Ta0IUIAX, MYJISIKaX) BbIICIUTEIbHYIO
CUCTEMY  YEJIOBEKa. OnuckIBaTh
MEXaHHU3M

(bYHKITMOHUPOBAHUS HEPPOHA; TTPOIIECC
o0pa3oBaHUs MOYH.

YcranaBnuBarh B3aUMOCBSI3U

MEXy CTPOCHHUEM OpPTaHOB

BBIJICIICHUS U UX (DYHKITUSIMH B
OpraHu3Me
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9.11

3amura y opranu3MoB

3ammTa y OpraHu3MOB. 3amura y
OJTHOKJIETOUHBIX OpraHu3MoB. CHopskl
OaKTepHil U HUCTHI NPOCTEUIINX.
3anmTa y MHOTOKJIETOUHBIX PACTEHUH.
Kyrtukyna. Cpencrsa macCuBHOU U
XUMHUYECKOU 3aUTEI. ODUTOHIUIBI.
3ammTa y MHOTOKJIETOUHBIX
KUBOTHBIX. [IOKpOBBI U HX
MIPOM3BOAHBIE. 3allIUTa OPraHu3Ma OT
oone3nel. UMMyHHas cuctema
yenoBeka. KieTouHslil 1 ryMOpanbHbII
MMMYHUTET. BpO:KAEHHBIN U
MPUOOPETEHHBIN crIeITUDUICCKUMA
MMMYyHUTET. Teopus
KJIOHAJIbHOCEJIEKTUBHOTO HIMMYHUTETA
(IT. Opnux, ®.M. bepuer, C.
Tonerana).

BocnanurenpHbie OTBETHI
Opranu3moB.  Poib  BpOXIAEHHOIO
MMMYHHUTETA B Pa3BUTHUU CHUCTEMHBIX
3a00JIeBaHMI.

JlemoHcTpanuu

Ta0muipe!l U cxeMbl: «Koxkay,
«UmmynuTeT», «CTpOCHHE CTEOIISY,

«CTpOCHI/IC JINCTOBOM IIIACTUHKM

PackpeiBaTh conepxaHne TEpPMUHOB U
HOHATHUI: KaIlCyla, SHA0CIOpa, IUCTA,
KyTHKYJa, CPEACTBA IIAaCCUBHON
3aIUATHI, CPEACTBA XUMHUECKON
3aIIUTHI, KO)KHBIE TOKPOBBI, UMMYHUTET,

UMMYHHAasl CHCTEMa, aHTUTEH, aHTUTEO.
XapakTepu3oBaTh BHUABI 3aIIUTH Y
OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpTaHU3MOB.
OnuceIBaTh

CTPOCHHUC KOXXHBIX

ITOKPOBOB 1M UX IIPOU3BOAHBIX.

Pa3znuuare Ha n300pakeHUsX (cxemax,
Ta0JIULAX, MYJISKAX) OpraHbl
UMMYHHOH CHCTEMBbI YE€JIOBEKA.
VYcranaBnuBaTh B3aUMOCBSI3U MEXTY
CTPOEHHUEM OPTAaHOB 3AIIUTHI U UX
(GYHKIUSMU B OpTaHU3Me
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9.12

Paznpaxumocts
U pEeryisiuus 'y
OPTaHU3MOB

PaznpaxumocTs u peryisnus 'y
OpraHu3MoB. Pa3npaxxumocTs y
OJTHOKJIETOYHBIX OPraHU3MOB. TaKCHUCHI.
PazapaxxumocTts u perymsanus «HepeHas
CHUCTEMA MPECMBIKAIOIINXCSI»,
«Hepsnas y pacrenuii. PoctoBeie
BEILIECTBA U UX 3HAUYCHUE.

HepBHas cucrema u peduiektropHas
peryisinus y )KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENBI. DBOJIIOIMOHHOE
YCJIO’)KHEHHUE CTPOEHUSI HEPBHOMU
CUCTEMBI y )KMBOTHBIX. OTIEbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pediexc u peduekropHas
nyra. be3ycioBHbIE U YCIIOBHBIE
pednekcsl.

I'yMopasnbHas peryasanus u
SHJIOKPUHHASI CUCTEMA KUBOTHBIX U
yesoBeKa. JKenes3bl S3HIOKPUHHOU
CHUCTEMBI U UX TOPMOHEIL. JlenicTBrE
TOPMOHOB. B3anMOCBsI3b HEPBHOU U
SHJIOKPUHHOW CUCTEM.
['mnoranamorunoguzapHas cucremMa.

JdemoHcTpanuu

PackpeiBath copepxaHue TEPMUHOB U
HNOHATUIN: Pa3IpaXKUMOCTh, PETYIIALINSA,
TaKCHCBI, POCTOBBIE BEIIECTBA
(ayKCHHBI), HEpBHAsl CUCTEMA,
pedaexropHas perymsmus, pediekc,
pedaexTopHas ayra, IepeIHu MO3T,
IIPOMEXKYTOUHBIA MO3T, CPEAHUN MO3T,
MO3KEUOK, IIPOI0JITOBATHIN MO3T,
BEreTaTUBHAsl HEPBHAs CUCTEMA,
ryMopajbHas peryisiius, TOpPMOHBI,
SHIOKPUHHAs CHUCTEMA,
runoTajaMoruno@usapHas CuCTeMa.
XapakTepu3oBaTh pa3ipaKUMOCTh

y OJHOKJICTOYHBIX OPTraHU3MOB U
pedIEKTOPHYIO  PETYISINIO y
KUBOTHBIX.

Paznuuate Ha n300paxkeHUsAX (cxemax,
TabIUIaX, MYJISKaX ) HEPBHYIO CUCTEMY
U e€ OTJIeNbl; OTAEIbl TOJIOBHOTO MO3Tra
MIO3BOHOYHBIX KHUBOTHBIX.

OnuceIBaTh TYMOPAJIBHYIO PETYISIIHIO Y
KUBOTHBIX.

Paznuuare Ha n300paxeHusx (cxemax,
TabIuIaX, MyJSKax ) SHAOKPUHHYIO
CUCTEMY >KMBOTHBIX U Y€JIOBEKA.
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[Toprper: W. I1. [1aBnos.

Tabauiel u cxembl: «CTpOEHHUE TUAPHDY,
«CtpoeHue mnaHapun», «BHyTpeHHee
CTpOEHHE JI0KIEBOTO UepBs», «HepBHas
CHUCTEMa PhIOY,

«HepBHas cuctema JATYIIKN,

«Hepsnas cuctema nruily, «HepBHas
cucTeMa MIICKOMUTaromuxy», «HepBHas
CHUCTEMa YeJIOBEKa», « JHIOKPUHHAs
cucteMay, «Peduexc.

Oo6opynoBaHue: MOJICIIN TOJIOBHOIO
MO3Ta Pa3IMYHbIX JKUBOTHBIX

HaspiBatp xene3bl 9HIOKPUHHOU
CUCTEMBI YEJIOBEKA U BbIpaOaThIBACMbIE
UMU TOPMOHBI. ONIUCBIBATH JEHCTBUE
TOPMOHOB. YCTaHAaBIIMBATh B3AUMOCBS3U
MEXAYy CTPOCHUEM OPraHOB HEPBHOU U

SHJOKPUHHON CUCTEM M UX (PYHKIUSIMHU
B OpraHu3Me.

XapakTepu30BaTh 3BOJIOLMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y KMUBOTHBIX

Hroro gacos o treme 17

10.

Tema «PASMHOKEHUE U PASBBUTHUE OPTAHU3MOB»

94



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

10.1

DopMBbI pa3MHOKEHHUS
OpraHu3MOB

dopMbI pa3sMHOXKEHHUST OPTaHU3MOB:
Oecronoe (BKJII0Yasi BEreTaTHBHOE) U
nojioBoe. Busl 6ecronoro
pPa3MHOXKEHHUS: TIOUKOBAHHE,
criopysauus, parMmeHTaIus,
KJIOHUPOBAHHUE.

JemoHcTpanuu

Tabnuubl u cxeMbl: «BererarnBHoe
pasMHOXKeHHe», « Tunel Oecronoro
pPa3sMHOXXEHHS», «Pa3MHOXKEHHE

XJIAMUIOMOHAIb», «Pa3mMHOXeHue
IBIVICHBIY, «Pa3MHOXKEHNE TUAPBD)

PackpriBath copiepxaHie TEPMUHOB U
ITOHATHN: Pa3MHOKEHHUE, IPOCTOE
JieJIeHre, TIOYKOBaHUE, CIIOPYIISIIHS,
BEreTaTMBHOE Pa3MHOKECHHUE,
dbparmMeHnTanus, KIOHUPOBaHUE, TAMETHI,
criepMaTo30u1 (CriepMuil), SlleKIeTKa,
3Ur0Ta, KOHBIOTAIINA.

[lepeuncnsaTh 0COOEHHOCTH OECTIONOTO
1 TIOJIOBOTO PAa3MHOKECHHSI OPTaHU3MOB.
XapakTepru3oBaTh CyIIHOCTh U (POPMBI
0ecroJioro pa3MHOKEHHSI OPTraHU3MOB;
OMOJIOTHYECKOE 3HAYEHUE OECIIONIO0ro
pa3MHOXeHwHs. Pa3nmngare criopy Kak
CHEIUATTM3UPOBAHHYIO KIICTKY,
MpeIHa3HauYeHHYIO /ISl 0€CIIO0I0r0
Pa3MHOXCHHSI, U CTIOPBI OaKTepHUH.
OOBACHATH NPEUMYIIECTBA MTOJIOBOTO
pa3MHOXKEHHUSI Ha/l OECTIONBIM.
PackpbiBaTh posib KIIOHUPOBAHHUS B
CEJICKIIUU U CEJTLCKOM XO3SIHCTBE
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10.2

[TosoBoe
pasMHOXkeHHue. Meno3

ITosmoBoe pasmHoxenue. [1onoBbie
KJIEeTKHU, UM raMeThl. Meiio3. Ctaauu
Meno3sa. [loBenenne xpoMocomM B
Meio3e. Kpoccunrosep.
buonoruyeckuii cMbICI Meo3a 1
MOJIOBOTO Tpouecca. Meio3 u ero
MECTO B )KU3HECHHOM IIHKJIE
OpPTraHU3MOB.

JemoHcTpanuu
Ta0aump! 1 cxeMbL: «Meio3y,

((XpOMO COMBI»

PackpsbiBaTh conepkaHue TEpPMUHOB U
MMOHSTHI: MeH03, OUBaJICHTHI,
KPOCCHUHIOBEp, UHTEPKHUHE3,
HE3aBUCHUMOE PaCIpe/ICIICHUE;
KPOCCHHIOBED.

Paznuyars Ha 300pakeHUAX (CXeMax,
Ta0IUIaX ) ¥ MUKpOIIperapaTax 3peibie
MOJIOBBIC KJIETKHU MJICKOTIUTAIOIIUX U
OpraHbl Pa3MHOKEHHS BBICIIINX
pacTeHUN.

PackpsiBarh CylIHOCTH MEHO03a,
XapaKTePU30BaTh €ro OTACIbHbBIC
CTaJINM.

OnpenensTe MECTO Meio3a B
KU3HEHHBIX IHMKJIAX Pa3IuYHBIX
OpPTaHU3MOB.

OOBICHATH OMOJOTUUSCKUM CMBICIT
KPOCCHHIOBEPA, OMKUCHIBATH €T0
MEXaHHU3M.

CpaBHMBaATh MEH03 C MUTO30M;
paznuyaTh OTACJBHBIE UX CTANU Ha
MHKpOIIpenaparax u u300paKeHUsIX
(cxemax, TabnuIax).

PackpbIBaTh 3BOIOIIMOHHOE 3HAYEHUE
MOJIOBOTO PA3MHOXKEHUSL OPraHU3MOB
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10.3

I'amertorenes.
OO6pazoBanue u
Pa3BUTHUE MOJTOBBIX
KJIETOK

[IpenzaponpiiieBoe pa3BUTHE.
['ameTorenes y »knuBoTHbIX. [1010BBIE
xele3bl. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK. CriepMaToreHes u
ooreHe3. CTpoeHHE MOJIOBBIX KIETOK.
Omog0TBOpEHUE U SMOPHUOHAIEHOE
pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIUIOAI0TBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTreHorenes.

JemoHcTpanuu

Tabauirel U cxeMbl: «l'ameToreHesy,
«CrpoeHue ANIEKIETKH U

CIIEPMATO30M 1.

Oo0opynoBaHue: CBETOBO MUKPOCKOIT,
MHUKPOIIPENaparhl SHLIEKIETOK U
CIIEPMATO30MIOB.

JlaGoparopHnas padora «/3yueHue

CTPOCHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpernaparax»

PackpsiBarh conepkaHue TEpMUHOB U
MOHSTUI: TAMETOTEHE3, CLIEPMATOTECHE3,
OOT'€HE3, CCMCHHUKHU, SIMYHUKH,
CIIEpMaTOTOHUH, CLIEPMATOLIUTHI,
CriepMaTHUbl, CIIEPMATO30Ubl, OOTOHUU,
OOLIUTHI, TOJISIPHBIE TENbIIA, SIUIIEKIIETKA,
aKpocoMa.

Hepe‘II/ICJ'DITB CTaau ramMmCcTorc¢He3a y
KNBOTHBIX.

OnuceIBaTh MPOLECC FTAMETOTEHE3A U
€ro IEepUOJIbl, CTPOCHUE ITOJIOBBIX
KJIETOK.

Paznnuate ocobeHHOCTH
crepmaroreHesa 1 ooresesa. OnuceIBaTh
IIPOLIECCHI OCEMEHEHUS U
OIUIOAOTBOPEHHUS], pa3HbIE BAPUAHTHI
[IapTEHOTeHe3a
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10.4

NunuBuayanbHoe
pa3BUTHE
OpraHu3MOB —
OHTOT€HE3

NHuBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOTEHE3).
OMOpHoNOTHs — HayKa O pa3BUTHH
opranu3mMoB. Mopgozeenesz — o0na u3
2NABHbIX NPOOIEM IMOPUOTIO2UL.
Konyenyus mopgpoeeros u mooenu
mopghozenesa. Ctaauu sSMOpHOTeHEe3a
YKUBOTHBIX (Ha MpUMEpE JISATYIIKN).
Hpob6nenne. Tumnsl gpoOieHus.
Jlemepmunuposanroe u
HeOepMUHUPOBaHHoe Opobaetue.
bracmyna, munwvr 6nacmyn.
OcobeHnHoctu ApooOIeHus
MJIEKONTUTAOIINX. 3aPOIbIIIEBIE
JUCTKHU (TacTpyssiius). 3aKiaaka
OpTraHOB M TKaHEH U3 3apOJIbIIIEBBIX
JTUCTKOB. B3anmMHoOe BIMsiHUE YacTen
Pa3BUBAIOILETOCS 3apObIIa
(aMOpHOHaNbHAS UHIYKIIMS).
3akya/iKa TiaHa CTPOEHUS YKUBOTHOTO
KaK pe3ysbTaT HepapXu4ecKux
B3aUMOJIeHCTBUY reHOB. BiausHue Ha
SMOPHOHANIBHOE Pa3BUTHE PAITUYHBIX
(hakTOpOB OKpY’KAIOIIEH Cpebl.

JleMoHCcTpanMu

PackpbiBaTh coniep:kanre TEPMUHOB U
MOHSTUH: OIIOIOTBOPEHUE, 3UTOTA,
OsacTomMep, akpoCOMHasi peaKkiusi,
MIPOHYKJIEYC, TAPTEHOTeHES,
sMOpuorenes, Apodienue, OaacTyna,
MopyJia, racTpyia, Heipyna,
OpraHoreHe3, SKToJiepMa, Me30IepMa,
SHTOZAEPMA, LIEJIOM, HEPBHAs TPYOKa,
XOpJia, KHIleyHast TpyOKa.
OmnpenensiTe SMOPUOHATBLHBIN MEPUOJT
Pa3BUTHS OpraHU3Ma U OMUCHIBATh
OCHOBHBIE 3aKOHOMEPHOCTH JPOOICHUS
— 00pa3oBaHne OJHOCIOMHOTO
3apojbIia — OJaCTYIbL;, 3aBUCUMOCTD
Xo/1a A1poOJIeHHsT OT KOJIMYeCTBa
KEJITKA B SIMIEKIIETKE; TACTPYISAIIUIO U
opranoreres. OOBICHATH dTaIlbl
nuddepeHIMpPOBKY TKaHEH,
o0pa3oBaHUsI OPTaHOB U CUCTEM
OpraHoB.

XapakTepu30oBaTh PETYISIIUAIO
AMOPUOHATILHOTO Pa3BUTHS;
JIETSPMUHAIINIO U SMOPHUOHAIBHYIO
WHYKIUIO; TCHETUIECKUN KOHTPOJIb
pa3BUTHA.
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[Toprper: X. llIneman.
Tabnuiiel U cxeMbl: «OCHOBHBIE CTa NN

OHTOI'CHE3a».

OobopynoBanue: Mmozenb «l{ukn
Pa3BUTHUS JIATYIIKI

OO0O0CHOBEIBATh BpEIHOE
BO3JCUCTBHE Ta0A4YHOIO JbIMA U
AJIKOTOJIS Ha XOJ SMOPHOHAIBHOTO 1
MOCTAMOPHOHAIILHOTO Pa3BUTHS
opraHu3Ma 4eJioBeKa

10.5

Poct u pazButue
KABOTHBIX

Poct Pa3BUTHUC )KUBOTHBIX.

[TocToMOpHOHANIBHBIN IEPUOI.
[Ipsimoe 1 HenmpsIMOE pa3BUTHE.

PazButne ¢ metamopdo3om y
0€CTI03BOHOYHBIX M TIO3BOHOYHBIX
YKUBOTHBIX. bronoruueckoe 3HauYeHUE
MPSIMOTO M HETIPSIMOTO Pa3BUTHUS, UX
pacnpoCcTpaHeHUE B pUpoje. Turbl
pOCTa )KUBOTHBIX. DAKTOPHI PETYSAIUN
pocTa JKUBOTHBIX U "yenoBeka. Ctaauu
MOCTAMOPHUOHATILHOTO Pa3BUTHS Y
YKUBOTHBIX M denoBeka. [leproman
OHTOTeHe3a yenoBeka. CTapeHue u
CMEpTh KaK OMOJOTHYECKHUE MPOIIECCHI.

JdemoHcTpanuu
Tabauiibl u cxemsl: «IIpsamoe u

PackpriBaTh coliepkaHue TEPMUHOB U
MMOHSTHI: OHTOI'CHE3,
MOCTAMOPHUOHATILHOE Pa3BUTHE,
MeTtamopdo3, TMUUHKA, POCT, CTapEHHUE,
CMEpTb.

XapakTepu30BaTh
MOCTAMOPHUOHATLHBIN TIEPUOJ] PA3BUTHS
OpraHu3Ma U €ro OCHOBHbBIE (DOPMBL.
XapakTepusoBarh MPSIMOE pa3BUTHE U
€ro MepuoIbl.

N3narate copepkaHue Teopuit
CTapeHusi OPraHUu3MOB.

OOBACHATH OMOTOTUYECKUNM CMBICIT
pa3BUTHs ¢ MeTamop(do3omM
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HEIpsMOE pa3BUTHEY, «Pa3BuTHe
MalCKOIo )XyKa», «Pa3Burue capanum»,
«Pa3BuTHE JIATYIIKW.

IIpakTuyeckas padora

«BpIsBIIEHNE IPU3HAKOB CXOACTBA
3apOABIIIEH IT03BOHOYHBIX JKUBOTHBIX)

10.6

Pasmuoxxenue u
pa3BUTHE PACTEHUIN

PazMHOXEeHUE U pa3BUTUE PACTCHUM.
["amerodut u cnopodut. Meiio3 B
KU3HEHHOM LIUKJIC PACTCHUMU.
OO6pazoBaHue crop B IIpoliecce Meio3sa.
l'amerorenes y pacteHuil.
OnonoTBOpEHUE U pa3BUTHE
PAaCTUTENIBHBIX OPraHu3MOB. J[BoliHOE
OIUUIOJIOTBOPEHUE Y [IBETKOBBIX
pactenuii. Obpa3oBaHKe U Pa3BUTHE
CEMEHHU.

MexaHu3Mbl PETYIAIMNA OHTOTEHE3a Y
PACTEHUH U )KUBOTHBIX.
JdeMoHcTpauuu

[Toptpert: C. I'. HaBamun. Tabauiibt
U CXeMbI: «J[BoiHOE
OTUIOOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHne ceMsiH
OJTHO/IOJIbHBIX U IBY/IOJIbHBIX

PackpsiBath conepkaHue TEPMUHOB U
NOHATUH: raMeToput, Ccrnopodur,
AHTEPUIUH, APXETOHMM, 3apPOCTOK,
MEracropa, 3apOZbIILEBbIi MEUIOK,
CUHEPTU/Ibl, AHTUIIOABI, MUKPOCIIOPA,
MBUIBIIEBOE 3€pHO, JIBOMHOE

OIINTIOAOTBOPCHUC, POCT, MCPHUCTCMA,

KaMOui, NIEPUO/IBI OHTOTEHE3a
IIBETKOBBIX pacTeHU.
XapakTepu3oBaTh 0COOEHHOCTH

0€CIoJIOro M MOJOBOTO Pa3MHOKEHHUS
LBETKOBBIX PACTCHUN.

Breiensatb 0COOEHHOCTH MPOTEKAHUS
raMeTOre€HE3a Y IBETKOBBIX PACTCHUM.
OnuceIBaTh MPOLECC TBOMHOTO
OIUUIOJIOTBOPEHHS Y [IBETKOBBIX PACTEHHI
1 OOBSICHATH €r0 MPEUMYIIECTBA 110
CPaBHEHUIO C OIUIOJOTBOPEHUEM Y
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pacteHuin», « Ku3HEHHBIN LUK CIIOPOBBIX Y TOJIOCEMEHHBIX
MOPCKOM KaIlyCThbl», «Kn3HEHHbIN
UK MXa», « KU3HEHHBINA ITUKIT
MaropoTHUKAY, « KU3HEHHBIN ITUKIT
COCHBI».

JlaGoparopnas padora
«CTpoeHue OpraHoB pPa3MHOKCHUS
BBICILIUX PACTECHUI»

Nrtoro yacoB no teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJEJCTBEHHOCTH M U3MEHYHUBOCTH OPTraHU3MOB»
11.1 | Ucropus ctanoBneHus | 1 Hctopust CTaHOBIIEHUS U pa3BUTHS PackpeiBare copepkaHWE€ TEPMHUHOB U

" Pa3BUTHA I'CHCTHUKU I'CHCTHKU KaK HAYKH. PabGotel [MOHSITUN: T'€HETHKA, I'CH.

KaK HayKn I. Mengens, I. ne ®pusa, T. Moprana. | JlemoHCTpHpOBaTh 3HAHHSA HCTOPUH
Ponpb oTeyecTBEHHBIX y‘{éHBIX B BO3HUKHOBEHUS T'€HETUKH.
pa3sBUTUU TCHETUKH. PaboTEI XapaKTepu30BaTh OCHOBHbIE HTAIIb
H.K. Konsuiosa, H.1. BaBuiosa, Pa3BUTHS TEHETUKU KaK HAyKH

A.H. Benosepckoro, I''JI. Kapneuenxo,
I0.A. ®ununuenko, H.B.
TumodeeBaPecoBckoro.
JlemoHcTpanuu

IToprpetsl: I. Menaens,

I'. le ®pu3s, T. Mopras,
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H. K. Konsnos, H. 1. BaBuios,
A. H. benozepckuii,

I'. 1. Kapnieuenko,

10. A. ®unumnyuenko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIE MTOHATUSI U
CHUMBOJIbI TEHETUKU

OCHOBHBIE€ TEHETUYECKHUE TTIOHATHUS U
CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEIbHbIC TEHBI, aJITEPHATUBHBIC
MPU3HAKA, TOMUHAHTHBINA U
pEeLeCCUBHBIN MPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YUCTasl JINHUS, THOPUIBI,
reHoTurn, peHoTur. OCHOBHBIE METOIbI
TeHETHKHU: THOPUIOTOTUYECKH,
LIUTOJIOTUYECKUH,
MOJIEKYJISIPHOT€HETUUECKU H.

JdeMoHcTpanuu
Tabnuier: «MeTtozpl TECHETUKWY,

«CXeMbl CKpeIIBaHUS».

JlaGoparopnas padora
«JIpo3oduiia kak 0OBEKT TEHETUYECKUX
VICCIIEIOBAHUI

PackpsiBarh conepkaHue TEpMUHOB U
TOHSTHI: HACIEICTBEHHOCTD,
HacJeJ0BaHNEe, U3MEHUYUBOCTD,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJJICIbHBIE TEHBI
(amsienu), aabTEepPHATUBHBIC TPU3HAKU,
rOMO3UI0Ta, Fe€TEPO3UT0Ta,
JOMUHAHTHBIN MPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasl JIMHUS, THOPUIBI.
[Tonb30BaThCS FEHETUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKON ISl
3aIllMCH CXEM CKPEIIMBAHUS

Hroro yacos mo teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTI))

12.1 | 3akoHOMEpPHOCTH 2 MoHOruopuIHOE CKpEIIMBaHUE. PackpeiBaTh conepxaHne TEpPMUHOB U
HacJIeA0BaHUsA [lepBbIii 3ak0H Menaens — 3ak0H HNOHATUN: MOHOTMOPHUIHOE
MPU3HAKOB. €IUHO00pa3us TMOPUIOB TEPBOTO CKpEIlMBaHNE, YACTOTA TAMET,
Mounorubputoe nokoneHus. [IpaBuino 1oMUHUPOBaHUS. | JOMUHUPOBAHUE, PACIICIIIICHUE
CKpCIIMBaHUC Bropoit 3akoH MeHens — 3aKkoH IIPU3HAKOB.

paCICIUICHUA ITPHU3HAKOB.
I_[I/ITOJIOFI/I‘{CCKI/IC OCHOBEI
MOHOFI/I6pI/II[HOFO CKpPCIIUBAaHMA.

I 'ummore3a 4MCTOTHI TAMET.
JdeMoHcTpanuu
[loprper: I'. Mennens.

Tabnuiet u cxembl: «llepBriii U BTopoi

3akoHbl MeHzens». O0opynoBaHue:
MOJIETb JIJIs1 IEMOHCTPAIIMU 3aKOHOB
€AMHO00pa3usi THOPUAOB MEPBOTO
MOKOJICHUS ¥ pacIIEIUICHUS] TPU3HAKOB,;
CBETOBOM MUKPOCKOT, MUKpOIIpenapar:
«JIpozoduay.

IIpakTuyeckas padora «3zyuenue
pe3yabTaToB MOHOTHOPHIHOTO
CKpEILUBAHUS Y APO30(PHITBI»

OnuceiBaTh onbITh I. Menaens mo
W3YYEHUIO HACJIEIOBAHUS OJTHOW MAPbI
MPU3HAKOB y TOPOXa MOCEBHOTO.
[TpuBOoUTH POPMYTUPOBKH EPBOTO U
BTOpOTro 3aKkoHOB I. Menpens (3akoHa
€IMHO00pa3usi THOPUIOB IEPBOTO
MOKOJICHHUSI, 3aKOH PacIeTICHUs
IPU3HAKOB) U OOBSICHATH UX
LIUTOJIOTUYECKUE OCHOBBI.

CocTtaBiaTh cXeMbl MOHOTHOPHUIHOTO
CKpEILIUBAHUSA U pelIaTh TCHETUYECKUE
3a/1a41 Ha MOHOTHOPHJIHOE
CKpelllUBaHUE
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12.2

AHanu3upymoliee
CKpelIMBaHUE.
Henonnoe
JTOMUHUPOBAHUE

AHanM3upyroniee CKpelnuBaHue.
[IpomexyTOUYHBIN XapakTep
HacienoBaHus. Pacuiernenue
IIPU3HAKOB IPU HEMOJIHOM
JTOMAHUPOBAHHH.

JdemoHcTpauuu

Tabauibl U CXeMbl: « AHATU3UPYIOIIEE
CKpemuBaHuey, «HenonHoe
JIOMUHUPOBAHUE

PaCKpBIBaTB COACPIKAHNEC TCPMHUHOB U
TTOHSITUM: AHAJIIM3UPYIOIICC
CKPCHIMBAHUC, HCITOJIHOC
JAOMUHHUPOBAHUC, KONOMHUHHUPOBAHUC.
CocCTaBIATh CXEMBI AHAJIM3UPYIOLICTO
CKPCIIUBAHUA U PCIIATh I'CHCTUYCCKUC
3aa91 Ha aHAJIU3UPYIOIICC
CKPCIIMBAHNEC 1 HCITIOJIHOC
JOMHUHHUPOBAHUC
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12.3 | JurubpuaHoe JlurubpugHoe ckpemuBanue. Tpetuit PackpsiBarh conepkaHue TEPMUHOB U
CKpEILBaHUE 3aKOH MeHJIelIs — 3aKOH HE3aBUCHMMOIO | IOHSATHUI: IUTHOPUIHOE CKPELIUBaHMUE,
HACJIEIOBAHUS PU3HAKOB. dbenoTunueckuii paaukain. OnuceBaTh
[{UTOIOrN4ecKHe OCHOBI onbIThI [. MeHnaens no u3yuyeHuro
JUTHOPUIHOTO CKPEIIMBAHHUS. HaCJICIOBaHUA ByX Map NPHU3HAKOB y
JleMOHCTpaL UK ropoxa noceHoro. [IpuBoauts
Toprper: T. MeHem. bopMyIUPOBKY TpEeThero 3akoHa I.
. Menpens (3aKkoHa HE3aBUCUMOTO
Tabauiel u cxembl: «TpeTuil 3akoH
HaCJIeI0BaHUs MMPU3HAKOB) U
Menpaens».
06 OOBSICHATD €r0 IUTOIOTUYECKUE
BaHHMe: MOJICIb st
opyno ¢ one a OCHOBBI.
J€EMOHCTpPALIMH 3aKOHA . .
[IpuMeHATh MaTEMATUYECKUN PACUET C
HE3aBUCUMOT H BaHUS
C3aBHCHMOTO acienosa MOMOIIIBI0 PEHOTUMMYECKOTO paJrKaa
TIPU3HAKOB, CBETOBOM MUKPOCKOLL, Y METOJIa IEPEMHOXKEHUS BEPOSATHOCTEN
MuKponpenapar «J/Iposogunay. BAPUAHTOB PACIICIUIEHUS IPU3HAKOB Y
IpaxkTHueckas pabora MIOTOMKOB MO (DEHOTUIY U T€HOTHILY.
«3yuenne pe3ynbpTaToB CocCTaBsATh CXEMbI TUTHOPHTHOTO
JUTHOPUIHOTO CKPCIIMBAHNS CKPEIIMBAHUS U PELIATh TEHETUYECKUE
Y ApO30(UIIbD» 3a/1a4u Ha JUTHOPUIHOE CKPEIIUBAHUE
12.4 | Cuennennoe CueruieHHOE HacaeA0BaHUE MTPU3HAKOB. | PacKkpbIBaTh coaepkaHuE TEPMUHOB U
HACJIEA0BAHUE PaGoret T. Moprana. CuemieHHOe | TOHSTHH: CIEIVICHHOE HACIeI0BaHNE,
IIPU3HAKOB. HacCJIeJOBaHNE T€HOB, HAPYILICHHE HapyIICHUS CLUEIUICHHS TeHOB,
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XpoMocoMHasi Teopus
HACJIE/ICTBEHHOCTHU

CUETLJICHUS] MEXKIY T€HAMH.
XpOMOCOMHasi TeOpHUs
HACJIEICTBEHHOCTH.

JleMoHCcTpanun
[loprpert: T. Mopras.
Tabnuubl 1 cxembl: «CLENIeHHOE

HACJIEJIOBaHHWE TPU3HAKOB y
JpO30(UITBI.

Oo6opynoBanue: MOJCIb JJIs
JEMOHCTPAIMH CIIETUICHHOTO
HacJIeJIOBaHUS MMPHU3HAKOB.

KpOCCHHI'OBCD, peKOM6I/IHaHI/ISI I'CHOB,
TCHCTUYCCKUC KapThl, MOpPTaHKU/IA.

[IpuBoauTh POPMYIHPOBKHN 3aKOHOB
Moprana (3akoHa CIIETIIEHHOTO
HAaCJIEOBaHUs TEHOB U 3aKOHA
HapYIICHUS CUETIIICHUS] MEXIY TeHAMH )
U OOBSICHSTH UX ITUTOJIOTUYECKHE
OCHOBBI.

[TepeuncnsaTe OCHOBHBIE MOJOKEHUS
XPOMOCOMHOU TEOPUHU
HACJIEICTBEHHOCTH.

Pemate renermueckue 3amadu Ha
CIICIUICHHOE HacjeJ0BaHWE TEHOB U
HapylIeHUE CIICTICHUS MEXKITY
reHaMu

12.5

I'eneTrka mmosa

['enernka nosa. XpoMOCOMHBINM
MEXAaHU3M ONPENEIICHHS MOJa.
AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
T'oMorameTHbIi ¥ reTepOraMeTHBIN TOJ.
['eHeTHYeCKast CTPYKTypa MOJTOBBIX
xpomocoM. HacnenoBanue npusHakos,
CLICIIJICHHBIX C TI0JIOM.

JdemoHcTpanuu

Ta0auip!l U cxeMbl: «l eHeTrka mosma,
«Kapuortun yenoseka», «Kapuorun

PackpsiBaTh conepkaHue TEPMUHOB U
IIOHATUH: ayTOCOMBI, [IOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIHN 01,
reTepOraMeTHBIN TOJI.

OOBSCHATH XPOMOCOMHBIN MEXaHU3M

OIPENENICHHUSI 110J1a Y OPTaHU3MOB.
[IpuBOIUTE IpUMEPHI HACIEAOBAHUS
IIPU3HAKOB, CLICIIJICHHBIX C ITOJIOM.

CocTaBiATh CXEMBI CKPCIIMBAaHUA U
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Tpo3oduiiby, « KapuoTui nNTUiib pelaTh TeHETUYECKUE 3a/1a9 Ha
HacJIeI0BaHUE IPU3HAKOB,
CLEIUICHHBIX C noJIoM. [IpuBoauTh
pUMEpPBI TEHETUYECKUX 3a00JIEBaHUI
U 1e(heKTOB

Y OpTraHHU3MOB, CBA3aHHBIX C IIOJIOBBIMH

XpoMoCcoOMaMu
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12.6

['enornn kak
IIEJIOCTHAS CHUCTEMA

I'enoTun Kak 1eJIOCTHAs CUCTEMA.
[InerioTponuss — MHOXECTBEHHOE
JielicTBUE reHa. MHOXXeCTBEHHBIN
aJICTIN3M. Bzaumopeiictue
HeaJlJICIbHBIX TCHOB.
KommiiemeHTapHOCT. DnHcTas.
[Tonumepusi.

['eHeTnuecKknii KOHTPOJIb Pa3BUTHS
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, a
TaKxe (PU3UOIOTMYECKUX MPOIIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (PYHKIUH.
I'eneTnueckrue MEXaHM3MBI
CHUMOMOTreHe3a, MEXaHU3MBI
B3aUMOJICCTBUS «XO35IUH — IMapazuT»
U «XO35TUH — MUKPOOHOM).
['eHeTYEeCcKHE ACTIEKTHI KOHTPOJIA U
M3MCHEHMS HACJICACTBEHHOM
uH(popMalUK B TOKOJIEHUSIX KJIETOK U
OpPTaHU3MOB.

JdeMoHcTpanuu

Tabauiel U cxeMbl: «MHOKECTBEHHBIN
aJuieIn3My; «BzanMoaencTeue reHoBy

PackpsiBaTh conepkaHie TEPMUHOB U
MMOHATHI: MHOKECTBEHHOE JICHCTBHE
reHa (Tuieiiorpornmus),
KOMILJIEMEHTAPHOCTD, SIKCTA3,
MOJIUMEPUS.

Onpenensite (GopMbl B3aUMOJICUCTBUS
aJlJICIbHBIX U HeaJIeJIbHBIX T€HOB.
[IpuBOAUTE IPUMEPHI MIICHOTPOITHOTO
JICUCTBUS I'€HOB.

Pemiars reHeTHYCCKHUE 3aJ1auM  Ha
B3aUMOJICMCTBUE  HEaJICILHBIX
IeHOB

Hroro yacoB o teme

10

13

Tema ((3aKOHOMepHOCTH HU3MCHYMUBOCTHN)
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13.1 | U3MeHYHUBOCTH B3aumopelictBue reHoTurna u cpenbl | PackpbiBaTh coliepixaHue TEPMUHOB U
pU3HAKOB. Bub1 pu GOpMUPOBAHUH (PEHOTHUIIA. IIOHATHH: N3MEHYUBOCTD,
W3MEHYHUBOCTHU N3MeHYnBOCTh IPU3HAKOB. HEHACJIEJICTBEHHAs N3MEHUYNBOCTD,

KaguecTBeHHBIE M KOJIMYECTBECHHBIC HACJIeICTBEHHAs! U3MEHUYMBOCTb.
MIPU3HAKU. Bunasl nsmMeHunBOCTH: CpaBHHBaTB HCHACJICACTBCHHYIO
HEHACJICJICTBECHHAs U HACJICJACTBCHHAI. U3MEHYMBOCTD C HACJIEACTBEHHOM.
JleMOHCTpAIHH [TpuBOAUTE IPUMEPHI KAUECTBEHHBIX U
KOJINYE€CTBEHHBIX MTPU3HAKOB
Tabmuiel 1 cxeMbl: « Buasl 5
OPTaHU3MOB, MPOSIBIICHUN Y
W3MCHYHUBOCTI. .
OpraHu3MOB HEHACJIE/ICTBEHHOUN U
OoGopynoBaHme: )XMBbIC U TepOapHbIC HAC/IEICTBEHHOM H3MEHIHBOCTH
AK3EMILISIPbl KOMHATHBIX PACTECHUI;
pucyHku (pororpadun) KUBOTHBIX C
Pa3IMYHBIMU BHJIaMU U3MEHUYUBOCTH

13.2 | Monu¢uxanronHas MoaudukaimoHHast U3MEHYUBOCTb. PackpeiBaTh conepxaHne TEpPMUHOB U

W3MEHYHBOCTH Ponb cpenbl B popmupoBanuu HOHATHN: MOIU(PUKALMOHHAS, I

MOJIU(PUKATMOHHON U3MEHUYHUBOCTH.
Hopwma peakuuun npusHaxa.
BapuanmoHHbIi psig 1 BapuauuoOHHas

kpuBas (B. Moranncen). CBoiicTBa
MOIU(PUKAITMOHHON U3MEHYUBOCTH.
JdeMoHcTpaumuu

TabauIbl U CXEMBI:

«MomudukarmoHHas
M3MEHUYUBOCTHY. O0Opy10BaHueE:

(eHOTMIIMUECKAS, U3MEHUNBOCTD,
BapUaHTAa, BAPUALMOHHBIN P,
BapUaLlMOHHAs KpUBasi, HOpMa
peaKkiu npu3HaKa, MOAU(PUKALIMH.
XapakTepu3oBarh CBOMCTBA
MOJIU(PUKATMOHHOW U3MEHUYUBOCTH.
[Toka3siBaTh poJIb YCIOBUM BHELIHEH
Cpelbl B pa3BUTUU MOAU(PHUKAIIIOHHOM
V3MEHYHUBOCTH Y OPIaHU3MOB.
CrpouTh BapHaLIMOHHBIE PSJIBI U
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’KUBBIE U TepOAPHBIC IK3EMILISPHI
KOMHATHBIX PaCTCHHIA; PUCYHKU
(poTorpadumn) KUBOTHBIX C
npuMepamMu MOAU(PHUKAITIOHHOM
m3MeHuuBocty. Jlaboparopuas
padora

«HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAITMOHHON U3MEHYUBOCTH.
ITocTpoeHue BaprualiMOHHOTO Psijia U
BapUALlMOHHOW KPUBO»

rpauK KpUBOH HOPMBI PEaKIIUU
MPU3HAKOB Y Pa3IMYHBIX OPraHU3MOB

110



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

13.3 | 'eHoTUIUECKAS ['eHOTMIIMYECKAsI U3BMEHYMBOCTb. PackpwiBaTh cojiepkaHue TEPMUHOB U
U3MEHYUBOCTb. CBoiicTBa TECHOTUITNYECKOMN MOHSATUI: KOMOWHATHUBHAS
KombOunarusHas U3MEHYMBOCTH. BUIbI TEHOTUIIMYECKON | H3MEHUUBOCTD, MyTaI[HOHHAS
U3MEHUYUBOCTD M3MEHYMBOCTU: KOMOMHATHUBHAS, M3MEHYUBOCTb, KOMOMHAIINH, MYTAIIHUH.

MyTallMOHHAs. XapakTepu3oBaTb CBOWCTBA
KomOunaTtuBHast ”3BMEHYUBOCTb. T€HOTUITNYECKOM N3MEHYUBOCTH.
Meiio3 1 Moa0BOM MPOLIECC — OCHOBA OnuceIBaTh MENO3 U MOJIOBOM MPOLIECC
KOMOHWHATUBHOM M3MEHYMBOCTH. Poip | KAk OCHOBY IPOSIBJICHHS y OPTaHU3MOB
KOMOWHATUBHOMN N3MEHUNBOCTU B KOMOHMHATUBHOU U3MEHYNUBOCTH.
CO3AHUM TEHETHYECKOTO [Toka3bIBaTh Ha KOHKPETHBIX ITPUMEPaAX
Pa3HOOGPa3Hs B IPELEIAX OXHOTO POJIb KOMOMHATUBHOM U3MEHUHUBOCTH B
BHIA. CO3/TaHUU T€HETUYECKOTO
JleMoHCTpaIHH pazHo00pa3usi OPraHu3MoOB B IIpeieax
Tabauie! 1 cxemsel: «KoMOMHATHBHAS OLHOTO BHJA.
U3MEHUYHUBOCTBY, «Meno3», CPABHHBATE IEHOTHITIECKYIO
M3MEHYUBOCTh C MOJIU(DUKAIIMOHHON
«Ormog0TBOpEHUEY

13.4 | Myranmonnas MyTtanmoHHas ”3MEHYMBOCTh. BUIbI PackpriBaTh coepxaHue TEPMUHOB U
U3MEHYUBOCTb. MyTallHil: TeHHbIE, XPOMOCOMHBIE, MOHATHN: MyTalluul, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CITOHTaHHBIE U nepecTpoiiku (adbeppatiun),
MYTaIlMOHHOTO WHIYUUPOBAHHBIC MyTAallUM. SIICpHBIC | MOJUIUIOW NS, AHEYTIJIOUAUS, MYTaHT,
mpouecca. Y LIUTOIIA3MATUYE€CKUE MYTALUU. MyTareHsbl.

ONUTeHEeTUKA Comarnyeckue 1 MoJIOBbIE MyTallUH. [TpuBoaUTH IpUMEPBHI MyTaluH,

[IprunHBI BO3BHUKHOBEHUS
MyTaluuil. MyTareHbl 1 UX BIMSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH

BCTPEYAIOIINXCS Y PA3HBIX OPTaHU3MOB.
Knaccudummposats  myTtanuu 1o
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MYTalMOHHOTO Ipoliecca. 3aKOH
rOMOJIOTHYECKUX PSAOB

B HACJIEICTBEHHON N3MEHUYUBOCTHU
(H.W. BaBunos). BHesinepnas
U3MEHYUBOCTD U
HACIIECTBEHHOCTh. JnuceHemuKa u
INULEHOMUKA, POTb
SNUceHeMU4ecKux oaxmopos &
HAC1e008aHUuU U U3MEHYUBOCU
(henomunuueckux npusHaKog y
OpP2AHUZMO8.

JdemoHcTpanuu

IToprpersl: I. /Ie ®pus, B. UoranHces,
H. . BaBunos.

Tabmuiel 1 cxembl: «l eHeTHYeCKue

3a001eBaHUS YCTOBEKa», « BUbI
MYyTaLUmn».

OO6opynoBaHue: )XUBbIE U TepOapHbIE
AK3EMILISPbl KOMHATHBIX PACTEHUI;.
pucyHku (pororpadun) KUBOTHBIX C
Pa3TUYHBIMY BUAMH HU3MEHYHUBOCTH
IIpakTnueckas padora

«MyTaruu y 1po30]uiibl (Ha TOTOBBIX
MUKpOIpenaparax)»

Pa3HbIM OCHOBAHUSM.

Pa3znnuate Ha n300paxkeHUsX (CXemax,
Ta0IUIaX ) TeHHBIC MyTaIlUH,
XPOMOCOMHBIE TIEPECTPOUKH Pa3HbIX
BUJIOB: JI€JICLIMH, TyTUINKAIIH,
TPAHCJIOKALK, UHBEPCHUU; TEHOMHbIE
MyTaluu.

CpaBHUBaTh MexAy coOOH MyTaluu
pa3HbIX BUJIOB.

XapakTepu3oBarh CBOMCTBA
MYTallHOHHOW U3MEHYUBOCTH.
HaspiBaTh NpuYMHbBI MyTaluu,
BBISIBJISITh UCTOUHUKHU
(aKTOPOBMYTareHOB B OKpPYKAIOIIEH
cpene (KOCBEHHO).

[TpuBonuTH HOPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKUX PSJIOB U
HacJieacTBeHHON u3Menunsoctu H. .
BasunoBa u 000CHOBBIBATh €ro
3HAUEHUE JIJIS PAKTUKU CEITBCKOTO
X034MCTBA
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Hroro wacos o teme 6
14 | Tema «l'eHeTHKA YEJI0BEKA»
14.1 | 'eHeTHKA YEIOBEKA. 3 Kapuorum uenoeka. MexxayHnapoanas | PackpeiBaTh coqepkaHue TEPMUHOB U

MeToabl METUITMHCKON
T€HETUKA

nporpaMma MCCieI0BaHUsI TeHOMA
yesjoBeka. MeTo/ibl U3y4eHUsl TEHETUKHU
YyeJIOBEKa: TeHEeaJI0rnueCKUM,
OJIM3HELOBEIN, IUTOTCHETUYCCKUI,
MOMYJISIITUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYE CKU .
CoBpeMeHHOE ONpeeIeHNe TeHOTUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUITMPOBAHUE, B TOM YUCIIE C
nomotsto [1[P-ananu3a.
HacnencrtBennsie 3a001eBaHms
yesioBeKa. [ eHHbIe U XPOMOCOMHBIE
Ooe3HU yenoBeka. boie3nu ¢
HacJIeACTBCHHOHN

MPEPACIIONOKEHHOCThIO. 3HAYCHUE
MEIUITMHCKON TeHETUKH B
MPEAOTBPAILICHUH U JICUEHUU
TreHETUYECKUX 3a00JIeBaHUM YeIOBEKa.
Menuko-reHeTu4ecKoe
KOHCYIbTHpOBaHUE. CTBOIOBBIC

MTOHATHN: CEKBEHUPOBAHNUE, KapTa
XpOMOCOMBI, IPOOAH/, HACEICTBEHHBIE
00s1e3HU (MOHOTEHHBIE, ITOJIUTEHHBIE,
T€HHbIE, XPOMOCOMHBIE),
MEUKOTEHETUYECKOE
KOHCYJIBTUPOBAHUE, JOPOIOBAs
JUArHOCTHKA, aMHHOLICHTE3.
[lepeuncnsaTh 0COOEHHOCTU U3YUEHUS
TEHETHKHU YEJI0BEKA U METOJIbI
MEIUIUHCKON T€HETHKHU.
XapakTepu30BaTb METObI H3YUEHUS
TEHETHKH YeJIOBEKa (TeHEeaIOrMueCKuH,
OJTM3HELOBbIN, TUTOTEHETUYECKUM,
MOJIEKYJISIPHO-TEHETUYE CKUH,
MOMYJISIIITUOHHO-CTaTUCTUYECKUI ).
OnwuceIBaTh LENH, 33Ja491 U JOCTHXKEHHUS
MEXKIYHAPOIHOU ITporpaMmbl «I eHoM
yesoBeKkay. Pa3nnyars Ha
M300paKEHUAX (CXemax, TabJIuIax)
KapThl XpOMOCOM (T€HETUYECKHUE,
(bu3nYecKre, CHKBEHCOBBIC).
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KJIeTKU. [IoHSITHE «T€HETUYECKOTO
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rpy3a». DTUYECKHUE aCIIEKThI
UCCJIEIOBaHUI B 001acTH
peaaKTUPOBAHMS TEHOMA U CTBOJIOBBIX
KJICTOK.

['enetnyeckue (HakTOpPbI MOBBIIICHHOM
YyBCTBUTEIBHOCTU YEIOBEKA K
(U3MYECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKPYKAIOLIEH CPEBI.
['eHeTHYECKas ITPENPACIIOIOKEHHOCTD
YeJI0BEKA K MaTOJIOTHsAM.

JlemoHcTpanuu

Tabauiet u cxembl: «Kapuortur

YenoBeKa», «MeToabl N3yUeHHUs!
TeHETHKH YeJIOBEKa», «[ eHeTnueckue
3a00JIeBaHUS YEJIOBEKAY.
IIpakTnueckas padora

«CocTraBieHue U aHaJIu3 pOAO0CIOBHOM

OnucpIBaTh METOBI COBPEMEHHOTO
OTpeIeSICHUs] TEHOTHUIIa OPTaHU3MA:
MOJIHOTEHOMHOE CEKBEHUPOBAHMUE,
TeHOTUITMPOBAHUE, B TOM YUCIIE C
nomoipio I11[P-ananmu3a.
XapakTepu30BaTh HACIEICTBEHHbBIC
3a00JIeBaHUS YEJIOBEKA U 3a00JICBAHUS
C HACJICJICTBEHHOM
MIPEIPaACIIONOKEHHOCTHIO.
CpaBHUBaTh T€HHBIE, XPOMOCOMHBIE
00JIe3HH YeJIOBEKA U O0JIE3HU C
HACJIEICTBEHHON
MPEAPACTIONOKEHHOCTBIO.
YcranaBinyBaTh B3aUMOCBSI3b MEKTY
HacJeICTBEHHBIMU 3a00/I€BAaHUSIMU
YyeJ0oBeKa U UX F'€HETHUYECKOM
ocHoBOo. OOOCHOBBIBATEL 3HAUCHUE
MEIUKOT€HETHYECKOTO
KOHCYJIBTUPOBAHUS B
MPEAOTBPAIICHUH U JICUCHUU
HACJIEICTBEHHBIX 3a00JIEBaHUI
YyeJI0BeKa

Hroro

4acoB 10 TEME 3

15

Tema «Cenekuusi OpraHusMoB»
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15.1 | OcHOBHBIE TOHATHS | JlomecTUKanus U CeJEeKIHs. PackpriBaTh conepxaHrne 0CHOBHBIX
CEJIEeKINHU 3apoKICHUE CEJICKIINU U TIOHSITUI: CEICKIUS, TOMECTUKALIMS,
nomectukanuu. Yuenue H.M. IIPUMHUTUBHAS CCIICKIINA,
BauiioBa o [{eHTpax npouCcXoXaeHU KOMOMHATUBHAST CEICKLHS, COPT,
¥ MHOTO00pa3us KyJbTYPHBIX II0pOJa, MITaMM.

pactenuii. Ponb cenekyu B cO3aHuu IlepeuncnaTh OCHOBHBIC STAIbI

COPTOB PACTEHHI U MOPOJI )KUBOTHBIX.
Copr, nopoaa, mraMM. 3aKOH
TOMOJIOTUYECKUX PSIAOB B

Pa3BUTHS CEJIEKIMU KaK Ipolecca u
HayKH.

XapakTepu3oBaTh COAEPKAHUE YUEHUS
H. WM. Basunoa o IlenTpax
OPOUCXOXKJIEHUS M MHOroo0pasus
KyJIbTYPHBIX PACTCHUH.

HacJieacTBeHHou u3Menunsoctu H.U.
BaBunoBa, ero 3saueHue i

CEJIEKIIMOHHOM paboTHhI.
[TokaseiBaThk LleHTpBI IPOUCXOXKIACHUS U

MHOT000pa3us KyJIbTypHBIX PACTEHUHN U
[{enTps! OMECTUKALMN JOMAIIHUX
YKMBOTHBIX Ha KapTe MUpPA, CBA3BIBATh UX

JdeMoHcTpauuu
[loprpetsl: H. 1. BaBuiios,
N. B. Muuypum, I'. /1. Kapnieuenko,

IL. T1. Jlykestienko, b. JI. Acraypos. MECTOMNOJI0KEHHUE C O4araMu
Tabauib! ¥ cXeMbl: «leHTphl BO3HUKHOBEHUS JIPEBHEUIIINX
MIPOUCXOKICHUSI 1 MHOTOOOpa3ust LIMBUJIM3AL[UM.

KYJIBTYPHBIX paCTeHHﬁ>>, «3akoH CpaBHI/IBaTB COpT, moponay, mramMm C
T'OMOJIOTHYCCKUX PSIIOB B BHJAMHU-POANYAMH.

HaCJ'IeI[CTBCHHOI‘/JI HU3MCHYHUBOCTH). OG0CHOBBIBATH 3HAYCHUE 3aKOHA

ﬂﬂﬁOpﬁTOpHaﬂ paﬁoTa TOMOJIOTHYCCKHX PAJ0B B

n .
(VI3yHCHUC COPTOB KYIIETYPHBIX HACJIEICTBEHHOW U3MEHYUBOCTHU

pacTeHui U NOPO AOMAITHUX

H. U. BaBunoBa 11 CEJIEKIIMOHHOMN
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ZKHNBOTHBIX»

padoTHI.

OnuceIBaTh NEPCIEKTUBBI
JOMECTUKAIUU U CO3[aHNE HOBBIX
COPTOB KYJIBTYPHBIX PACTEHHUMU, IIOPOJT
JOMAIIIHUX )KMBOTHBIX U IITAMMOB
MHKPOOPTIaHU3MOB

15.2

MeTtonapl
CCJICKIITMOHHOM
pabotsl. CoxpaHeHue,
W3y4YCHUE U
HCIOJb30BaHUC
TeHETHYECKUX

pecypcoB

MeTo/b1 CeneKIIMOHHON padoTHhl.
HckyccTBeHHBIN 0TOOp: MacCOBBIN U
WHIWBUAYAJbHBIA. DTaIbl
KOMOMHAIIMOHHON CEJIEKIINH.
HcnpiTanne npou3BOIUTENEN TIO
noToMcTBY. OTOOp 1O TEHOTHITY C
MOMOIIBIO OIEHKH (PeHOTHUIIa
MOTOMCTBA ¥ OTOOP MO FEHOTUITY C
nomopio anaau3a JIHK.
HckycCTBEHHBIN MyTareHe3 Kak MEeTO/I
CEJICKITMOHHOM pabOThI.
PanmnanmnoHHbBIN 1 XUMUUYECKUHN
MYTareHe3 Kak UCTOYHUK MyTalul y
KyJABTYPHBIX (hOPM OPTaHU3MOB.
Hcnonb3oBaHue reHOMHOTO
PENAKTUPOBAHKS U METOJOB
pexomOunanTHeIX JIHK nms nomyyenus

PackpsIBaTh conepkaHue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOP,
IIPOU3BOJIUTENH, IKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEIIMBAHUE, WIN
WHOPHJIMHT, HEPOJICTBEHHOE
CKpeIllMBaHue, UK ayTOPUINHT, YUCTas
JIMHUSL, TeTepo3uc (TuOpuaHas cuia),
TF€HOMHOE PeIlaKTUPOBAHUE,
VCKYCCTBEHHBIN MyTareHes,
(bakTopbIMyTareHbl, NOJUIIIIOU/IBI,
oTAaNEHHas THOpUIN3aLIUS,
CEKBEHUPOBaHHE. XapaKTepU30BaTh
OCHOBHBIE€ METOJIbI CEJICKIIUU PACTEHUI
Y )KUBOTHBIX:

MCKYCCTBEHHBIN 0TOOp U

TUOPUIU3AIINIO.

CpaBHUBATh MAaCCOBBIM HCKYCCTBEHHBIN
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HCXOJTHOTO MaTepuasa JJjisl CEJICKIUU.
[TonydyeHre noJUIIONI0B.
BryTpuBumoBas rubpuan3amnms.
bru3kopoACTBEHHOE CKPENIMBAHUE, UITH
uHOpuauHr. Hepoacteennoe
CKpEIIMBaHUE, WIIA ayTOPUIHT.
I'eTepo3uc n ero NpUYMHEI.
Hcnonb3oBanue rerepo3uca B
cenekiuu. OtaanéHHas ruopuan3aivs.
[Ipeononenue 6ecruioaus MEXBUIOBBIX
ruOpuI0B. JJoCTHKEHUS CeNeKIIUn
pacCTEHUM U )KUBOTHBIX. «3enéHast
pesonoyusy. CoXpaHEHUE U U3YyUEHUE
T€HETUYECKUX PECYPCOB KYIBTYPHBIX
PACTEHUHN U UX JUKUX POAUYEH IS
CO3/7IaHUS HOBBIX COPTOB 1 THOPHJIOB
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpaenenue
2EHEeMUYEeCKUMU Pecypcamul
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBLIX
HCUBOMHBIX 8 YENAX YIYUULCHUS
Cyuecmsyouux u co30aHus HO8blxX
nOpoo, TUHULL U KPOCCO8, 8 MOM YUCIIe C
NpUMeHeHUeM COBPEMEHHBIX MemOo008
HAYYHBIX UCCTE008AHULL, NEePeOOBbIX
uoeil u nepcneKmu8HbLX MexHoI02UlI.

0TOOp C MHAUBUYAJIbHBIM, TOKA3bIBATh
MX 3HAYEHUE JUISl CEJEKINU KYJIbTYPHBIX
pacTeHUM U TOMAIIHUX KUBOTHBIX.
[IpuBOIUTH KOHKPETHBIE IPUMEPHI
OTHANEHHOW TMOpUIN3AIIU B

cenekuu. OnuceiBarh onbIT I /1.
KaprieueHko 10 Mpeo0JICHUIO
OecIuIousl MEXBHIOBBIX THOPUJIOB.
Paznuyare Ha wu300pakeHUsX (cxemax,
Ta0IUIaXx ) y OTJIETIbHBIX
MpPEICTaBUTENIC KOHKPETHOTO COpTa H
IIOPOJIBI XO3CTBEHHO LICHHBIC
NPU3HAKK, HEOOXOJUMBIE  YEJIOBEKY.
XapakTepuszoBaTb poOJIb CEJIEKLUUU B
oOecreyeHun MPOJOBOJIBCTBEHHON
0€30MacHOCTH YeJI0BEYECTRA.
[IpuBOINTE  KOHKPETHBIE  IPHUMEPHI
JOCTHOKEHMM — CEJIEKIIMM  KYJIBTYPHBIX
pacTeHUN M JIOMAIIHUX >KUBOTHBIX B
Poccun
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JleMoHCTpaMu

IToprpersl: H. 1. BaBuiios,

N. B. Muuypum, I'. JI. KaprnieueHko,
H. bopioyr, 1. K. bensies.

Tabauiel U cxeMbl: «MeToabl
cenekumny, «Otnanéunas
rudbpuan3anms», «K MyTareHes».
Jlaboparopnas padora «/3yueHue
METOJIOB CEJIEKIIUN PACTCHUI

IIpakTnueckas padora «lIpuBnBka
pacTeHu».

dxckypeusi «OCHOBHBIE METOJIbI U
JTOCTH>KEHUS CEJIEKIIMN PACTCHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIIUIO, TIJIEMEHHYIO (hepmy,
COPTOUCIIBITATEIbLHBIN YUaCcTOK, B
TEIUTUYHOE XO3SMCTBO,

B J1JA0OPATOPUIO arpOyHUBEPCUTETA WIIH
HAy4YHOT'O LIEHTPA)»

NToro yacoB 1mo reme 4

16

Tema «bMOTEXHOJIOTHS M CHHTETHUYECKAas1 OHOJIOTHsI
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16.1

buorexHonorus xak
HayKa ¥ OTpacib
IIPOU3BOJICTBA

OOBEKTHI, UCIIONIb3YEMBIE B
OMOTEeXHOJIOTUH, — KJICTOYHBIC U
TKaHEBbIC KYJBTYPBI,

MUKPOOPIaHU3MBI, UX XapaKTEPUCTHKA.
TpanuironHas GMOTEXHOJIOTHS:
xJ1e00neUYeHne, MOIyYeHHE
KHCJIOMOJIOYHBIX MPOJTYKTOB,
BUHOJIETHE. MUKPOOHOIOTHYeCKUi
cuHTe3. OOBEKTHI
MUKPOOUOTIOTUUECKUX TEXHOIOTHHA.
[IpousBoncTBO O€NIKa, AMUHOKHCIIOT U
BUTAaMHHOB.

JdemoHcTpanuu

Taouibel U cxembl: «VCIonb30BaHuE

MHUKPOOPTaHU3MOB B
POMBIILIIJIEHHOM ITPOU3BOICTBEY.
JlaboparopHas paGora «/3y4yeHue
00BEKTOB OMOTEXHOIOTHUI.
IIpakTnueckas padora
«ITomyyeHne MOJIOYHOKHCIIBIX
MPOTYKTOBY.

drekypeust  «buorexHonorus  —

BaKHEHIIas MIPOU3BOJIUTEIbHAS
cuia COBPEMEHHOCTH (Ha
OMOTEXHOIOTUYECKOE

PackpbiBaTh cojiepkaHue TEPMUHOB U
MOHSATUI: OMOTEXHOJIOTHS,
TpaAUIIMOHHAS] OMOTEXHOJIOTHS,
MUKPOOUOTIOTUUECKUN CUHTES,
MUKPOOHUOIOTUYECKAST TEXHOJIOTUSL.
[lepeuncnsaTh HampaBICHUS
OMOTEXHOJIOTUY; IIEIH U 3a/1a4H,
CTOALIME TIepe]] OMOTEXHOIOTUEH.
XapaxkTepu3oBaTh OObEKTHI,
UCIIOJIb3yeMbIe B OMOTEXHOJIOTUH, —
KJIETOUHBIE U TKAHEBBIE KYJIBTYPBHI,
MUKPOOPTaHU3MBI.

OnuchiBaTh OCHOBHBIE METOJIbI

TPaJMLMOHHON OMOTEXHOJIOTHH U
JOCTHXKEHHSI MUKPOOHOJIOTMYECKOM
TEXHOJIOTHUH.

O060CHOBBIBATH 3HAYEHUE
OMOTEXHOJIOTUU

IUIA CEIILCKOXO3SIMCTBEHHOTO
MIPOM3BO/ICTBA
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IIPOU3BOJICTBO)»

16.2

OcHOBHBIC
HaIpaBJICHUS
CHUHTETHYECKOMI
OHnoornu

Co3zaHue TeXHOIOTui 1
MHCTPYMEHTOB LIEJICHAIIPABICHHOTO
WU3MEHEHMS U KOHCTPYUPOBAHUS
TE€HOMOB C LIENBIO MMOTYYEHHUS
OpPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpKaIMX HE BCTPEYAIOIIHUECS B
npupoje OMOCUHTETUYECKUE ITYTH.
Krnerounas unxenepus. Metosl
KYJBTYpPBI KJIETOK U TKAHEW PACTEHUHN U
#*uBOTHBIX. KprnoOanku. Comarnyeckas
ruOpuan3alns U COMaTHYECKUM
smOpuorenes. Mcnonap3oBanue
rarIouiOB B CEJIEKIIUU PACTEHHI.
Ilonyuenue MOHOKIOHAIbHBIX
anmumen. Mcnonv3osanue
MOHOKIOHANbHBIX U
NOAUKAOHANbHBIX AHMUMEN 8
meouyune. VIckyccTBEHHOE
OIUIOLOTBOpEHKE. PeKOHCTpYKIUS
SIMIIEKJIETOK W KIIOHUPOBAHUE
YKUBOTHBIX. MeToa TpaHCIIaHTaluu
Anep KIETOoK. 1exHonozuu

PackpsiBarh conepxanvue TEpMUHOB U
MOHSATUH: KJIETOUHAsI UHKEHEPUsI,
KJIETOYHAsi TEXHOJIOTHsI, METOJL KYJIBTYPbI
KJIETOK U TKaHEW, TOTUIIOTEHTHOCTS,
IUTIOPUTIOTEHTHOCTD, CTBOJIOBBIE KIIETKH,
MHKPOKJIOHAJIBHOE PA3MHOKEHUE
pacTeHui, cCoMaTH4eCcKasi THOpUIn3aIys,
rarioubl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U MTOJIMKIIOHAJIbHBIE
AHTWTEJIA, METOJI TPAHCIUIAHTALUY SJED,
KJIOHHUPOBAHHE.

Xapakrepu3oBaTh OCHOBHBIE
HapaBJICHUs] CAHTETHYECKON OMOJIOTHH.
OnuceiBaTh HA KOHKPETHBIX ITPUMEpPax
METO/IbI KJIETOYHOW UHKEHEPUH.
[IpuBOAUTE NTPUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAJIbHBIX Y MOJMKJIOHAJIBHBIX
AQHTUTEI B MEIULIVHE.

OueHuBaTh 3HAYEHUE CUHTETHYECKON
OMOJIOTUH AJI CENTbCKOTO XO35HUCTBA U
MENLIVHBI
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0300p06IeHUs, KYTbIMUBUPOBAHUSL U
MUKPOKAOHATLHO20 PAZMHONCEHUS]
CeNbCKOXO3AUCMEEHHBIX KYbINYD.
JleMoHCcTpanun

Ta6J'II/IHI>I )41 CXCMBI. «Knerounas
HHXXCHCPHUA»
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16.3

XpoMOCOMHas 1
TE€HHAS] UHXKCHEPUS

XpoMOCOMHAasl U TEHHAsI HHKCHEPHUSI.
N cKyCCTBEHHBINM CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Coz0anue mpanceennvix
opzanuzmos. J1oCTUxeHus n
IIEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOU
WHXEHEPUH. DKOJIOTHYECKUE U
ATUYECKHE MTPOOIEMbl TEHHOU
WH)XeHepuu. /leMoHCcTpauun
Tabnuibl U cxembl: «I'eHHast
WHXXEHEPUS»

PackpriBath copiepxaHie TEPMUHOB U
MOHSITUI: TeHHAs UHKCHEPUS,
PECTPUKIIMOHHBIE YHIOHYKJI€a3bl
(pecTpuKTasbl), JUMKUE KOHIBI,
TUTa3MUJIbI, PECTPUKIIHS, TUTUPOBAHUE,
TpaHchopmaIysi, CKpUHUHT,
TpaHCTEHHBIE (TEHETHYECKH
MOIU(UIUPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOJIbI PEIPOYKTUBHOTO
U TepaneBTHUECKOTO KIIOHUPOBAHMUS,
KJICTOYHBIE TEXHOJIOTHH U CIIOCOOBI
T€HETUYECKON MHKEHEPHH.
XapaxkTepr3oBaTh TOCTHKEHUS TEHHOM
uHXeHepuH. OLEeHUBaTh SKOJIOTUYECKUE
¥ DTUYECKUE TTPOOSIEMBI KIIOHUPOBAHHS
Y CO3JIaHUS TPAHCTEHHBIX OPTaHNU3MOB,
NEPCIIEKTUBBI Pa3BUTHSI XPOMOCOMHOM U
T€HHON UHKXEHEPUU
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16.4 | MeaqunuHckue
OHOTEXHOJIOTHH

MeauiHcKue OMOTEXHOJIOTHH.
Ilocmeenomnasn yupposas meouyuna.
II1][P-ouacnocmuxa. Memabonomuwiii
AHANIU3, 2EHOYEHMPUHECKULL AHATIU3
npomeoma uenosexa OJisi OYeHKU
COCMOSHUSL €20 300POBbAI.
Hcnonvzosanue cmeonoswix Kiemox.

Tapeemnas mepanus paxa.

3D-ouounsicenepust 01 pazpabomxu
@dyHOaMeHMAbHBIX OCHOB
MEOUYUHCKUX MEXHON02UU, CO30AHUS
KOMNJIeKCHbIX MKAHell couemanuem
MEeXHONI02ULl MPEXMEPHO20
ouonpunmuHnea u cxaghgonounea ons
peuienus 3a0ay nepcoHAIU3UPOBaAHHOU
meouyunvl. Coz0anue 6eKmMopHbIX
BAKYUH C Yelblo obecneyeHus
KOMOUHUPOBAHHOU 3auyumbl OMm
6o30youmenei OPBU, ycmanoenenue
MONEKYIAPHBIX MEXAHUIMOB
@yuxyuonuposanus PHK-
CO0EPACAUUX BUPYCOB, BbIZLIBAIOUSUX
0c000 onacHvle 3a001e6aHUs YelloBeKd
U HCUBOTHBIX

PackpsIBatrh conep:kaHue TEPMUHOB U
HNOHATUI: MEIUIIMHCKAsS
OMOTEXHOJIOT U, METa00JTOMHBIN
aHaJIU3, TCHOLEHTPUYECKUN aHaJIu3,
NEPCOHATM3UPOBAHHAS MEUIIMHA,
pere’HeparuBHas MEIMLIHA.
XapakTepu30BaTh METOBI
METa00JIOMHOTO U TEHOLEHTPUYECKOTO
aHaJIM3a; UCIIOJIB30BAHUE CTBOJIOBBIX
kietok; [ IL[P-mnarnoctuky; TapreTHyro
Tepanuio paka

Hroro yacoB o reme
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Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB II10 [TPOI' PAMME

102
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11 KJIACC Bcero 102 yaca- 3 yaca Ha HeJeJII0

HaumenoBanne
No KommuectBo OcHOBHBIE BUABI AESITEILHOCTH
pa3leNoB U TeEM [IporpammHoe conepxkanue
/o JacoB 00y4Jaronuxcs
y4eOHOro npeaMera
1 | Tema «3apoxaeHue U pa3BUTHE IBOTIOIUOHHBIX MPEICTABIEHUI B OHOTOTHH
1.1 | DBonounoHHAS | OomoninonHast Teopust Y. JlapBuna. PackpbiBaTh coep:kaHue TEPMUHOB U

teopus Y. [lapsuna

[IpeanochuIKu BO3HUKHOBEHUS
napBUHU3MA. JKU3Hb U Hay4Hast
nestenpbHocTh Y. JlapBuHa.
JleMoHCcTpanun

[loptpetsl: Apuctorens, K. JIunnei, 7K.
b. Jlamapk, 3. XK. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabmuiel 1 cxembl: «CucTeMa KUBOM

npuposl (o K. JIlunnaero)y,
«JlecTHHLIa XKUBBIX CyIIECTB (10
Jlamapky)», «MexaHnuszm
dbopMHUpOBaHUS TPUCTIOCOOICHUM Y
pacTeHui U )KUBOTHBIX (TI0
Jlamapky)», «Kapra-cxema mapuipyta
nyremectsus Y. lapsunay,

«Haxonxu Y. /TapBuna»

MOHSATUM: KpEallMOHU3M, BU/I,
cucTeMaruka, OMHapHasi HOMEHKJIATypa,
MCKYCCTBEHHAsI CUCTEMA
KJ1accu(uKaum opraHu3MoB,
HUCTOPUYECKUI METOJI, JAPBUHU3M.
XapakTepu30BaTh B3I
Apucrorens, Omnenokna, Jlykpeuus
Kapa, /. Pes Ha pasButue x)uBou
MPUPOJIBI.

Ouenubars Bkiaa K. JIunues B
pa3BUTHE OUOJIOTHUH.

CpaBHUBATh B3IVISAIbI HA BUJT U
spomonuio K. Jiunnesd, K. b. Jlamapka u
Y. JlapBuHa.

Kputnuecku onieHMBaTh
KpEaIrlMOHUCTCKHUE B3Il HA )KUBYIO
MIPUPOTY.

[lepeuncnsaTe KyJIbTypHO-

HCTOPHUYCCKUC U CCTCCTBCHHO-
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HAy4YHBIE TPEANIOCHUIKY MOSBICHUS
ABOJIFOIIMOHHOM Teopun Y. /lapBuHa.
OnuceIBaTh poJib HCTOPUUYECKOTO
MeToJA.

N3narare CyniHOCTh 3BOTIOLIMOHHOM
teopun Y. /lapBuHa.

Ha3biBaTh 0CHOBHBIE (PaKTHhI
ouorpacduu Y. JlapBuHa u sTamnsl

CO3daHUuA UM 3BOJ'IIOL[HOHHOI>1 TCOPpUHU
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1.2

JIBMKYIIIME CUITBI
DBOJIIOIIMHA BUJOB II0
Y. lapBuny

JIBMKyIIME CHIIBI 3BOJTIOLMA BUIOB 10
Y. JlapBuHy (BbICOKasi UHTCHCUBHOCTD
Pa3MHOXEHHUS] OPTaHU3MOB,
HACJICCTBEHHAS! U3BMEHUYHBOCTb,
O0opbOa

3a CyIIECTBOBAHUE, ECTECTBEHHBIN U
HCKYCCTBEHHBIN O0TOOD).

JdeMoHcTpanuu

Iloprper: Y. /lapBuH.

Tabnuipt u cxeMbl: «Dopmbl GOPHOBI 32
cyecTtBoBanue», «Ilopoasl romyoeiiy,
«MHoroob6pasue KylIbTypHbIX (GopM
Karyctb», «I[lopoabr noManrHnx
KUBOTHBIXY,

«Cxema 00pa3oBaHUs HOBBIX BUJIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIIICHHUSI IBHKYIITUX CHJT
HBOITIOLIAN

PackpeiBaTh copiepaHie TEPMHUHOB U
MIOHSITHIA: HACJIEICTBEHHOCTb,
W3MEHYHUBOCTbH, NCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyliecTBOBaHUE,
€CTECTBEHHBIN OTOOP.

H3narate CYIIHOCTb YYCHUA

Y. lapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu3oBarb JABWXKYIIUE  CHIIBI
3BOJIIOIMA BUJOB 1O /[apBuHY.
[IpuMeEHSTh 3HAHUS O IBUKYIIUX
CUJIaxX 3BOJIIOIMYU BUJIOB 110 [[apBHHY
JUTs1 OOBSICHEHUS MHOTOOOpa3us BUJIOB,
MOPOJI IOMAIIIHUX )KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUH
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1.3 | ®opmupoBanue 1 OdopmileHre CHHTETUYECKOM PackpsiBarh conepkaHue TEpMUHOB U
CHUHTETHYCCKOM teopuu 3Bomonuu (CTI). IOHSATUI: TAPBUHU3M, MYTall1H,
TCOpHH 3SBOIIONHH HelitpanbHas TeopHs IBOJIIOLNH. MyTalMOHHBIN ITporecc. OObSICHATH

CoBpemeHHas 3BOJTIOLMOHHAS MPUYUHBI KpU3KCa JapBUHU3MA.

Ouosorus. 3HaYCHHUE IBOTIONUOHHOMN OO60CHOBBIBATH 3aKOHOMEPHOCTD

Teopuu B (POPMUPOBAHUU TpaHchopmalu 1apBUHU3MA B

€CTECTBEHHOHAYYHOW KapTHHBI MHUPA. CUHTETHYECKYIO TEOPHUIO 3BOJIOLIUU

JlemoHcTpanuu (CTO).

Hoprpertst: C. C. Yersepukos, U. N3narate ocHOBHBIE TTo0keHUs1 CTD.

. llImansraysen, x. Xonaens, OnenunBars Brian I [le @pusa,

1. K. Bensies. C. C. YerBepuxona,

Tabauiel u cxembl: «OCHOBHBIE 1. 1. llImaneraysena, 1. K. bensesa

TMTOJIOKEHUSI CHHTETUYECKON TEOpUHU B (popmuposanmne CTO. OueHusars

SBOJIFOLIMI) 3Hauenne CTO B hopmupoBaHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa

Utoro vacos o Teme 4
2 Tema « MUKPOIBOIIOLUA U €€ pe3yabTaTbl»
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2.1

Orarbl
ABOJIIOLIMOHHOTO
nporecca:
MUKPO3BOJIIOLUS U
MaKpOABOJIFOLIHSL.
[omymsanms —
AJIEMEHTapHAs
€IMHMIIA 3BOIIOLNN

[Momynsiuys Kak seMeHTapHast eAMHUIA
sBotolMU. COBpEMEHHBIE METOIbI
OLICHKM T€HETUYECKOTO pa3HOOOpa3us u
CTPYKTYpBI TOMyJIsiuii. M3menenue
reHo(oH/1a MOMYJISALUN KaK
3IIEMEHTAPHOE DBOJIIOLIMOHHOE SBJICHHE.
3aKOH reHETHUECKOro paBHOBeCH JIXK.
Xapau, B. BaiinOepra.

JleMoHCcTpanun

Tabnuipl ¥ cxembl: «MyTallMOHHAS
M3MEHYUBOCTHY, «llomynsuronHas
CTPYKTypa Bujaa», «CxeMa MposBICHUS
3akoHa Xapau—BaiinGepray.

JlaGoparopnas padora
«BbIsiBIICHNE U3MEHYMBOCTH Y 0CO0OeH
OJTHOTO BUJIa»

PackpsiBarh conepkaHue TEpMUHOB U
MIOHSITUIA: MUKPO3BOJIIOLIHS,
MaKpO3BOJIIOIMS, MyTallUH, TOMYJISALINS,
KOMOWHAIIMH T€HOB, TeHO(DOH/I,
DIIEMEHTAPHOE HYBOJIIOLIMOHHOE SIBJIICHUE.
XapakTepu3oBaTb MUKPOIBOIIOLUIO KaK
ATaN MOSABICHUS MTPUCTIOCOOTICHUHN U
BHUJI000pa30BaHusl. XapaKTepu30BaTh
MOIYJISIIUIO KaK AJIEMEHTAPHYIO
eauHULLy 3BoJIroLUU. [lepeunciars
MPU3HAKY UI€ATTbHOU MMOMYIISIHU U
OOBSCHSTH YCIIOBUS BHITTOJIHCHUS
3akoHa Xapau— BaiinOepra. [Ipumensts
MMEIOLIMEeCs 3HaHUST JJIsl OOBSICHEHUS
MPUYHUH U3MEHYUBOCTH Y 0cOOei
OJTHOTO BU/JIA
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2.2

DneMeHTapHbIe
(bakTopbl HBOIIOLINU

DnemMeHTapHbIe (PaKTOPHI

(IBMKYIIHE CUIIBI) SBOJIFOLIUH.
MyTaurOHHBIA IPOLECC.
KomOunaruBHast U3BMEHYHBOCTD.
Hpetid reHoB — ciayyaiiHbie
HEHAIPABJICHHbIE U3MEHEHHUS YaCTOT
ajiened B momyssauusx. DPpgekrt
OCHOBATENS.

Dppexm 6ymuLnouH020 20pbIUIKA.
CHuodicenue cenemuuecko2o
PaszHoobpazus; NPUYUHbLL U C1e0CMBUSL.
IIposenenue sghgpexma opetigha 2ernos 6
OONLUIUX U MATBIX NONYTAYUSIX.
Murpauuu. 30501 nomyJIsimii:
reorpaduyueckas (IpoCTpaHCTBEHHAs ),
Oounonoruyeckast (penpoayKTHBHAS).
JdeMoHcTpauuu

[Moprpersl: C. C. UetBepukos, 3.
Maiip.

PackpeiBaTh coliepKaHue TEPMUHOB U
MOHATHUMN: MYTAlIMOHHBIN ITPOLIECC,
KOMOMHATUBHASI N3BMEHUYUBOCTb,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHOoB,
MUTPALMH, U30JIS1Us, Teorpaduueckas
(IpocTpaHCTBEHHAS ) U30JISIIHUA,
ounosnoruyeckas (penpoayKTUBHAas)
u3ossinust, 3p ekt ocHoBares, 3phext
OyTBUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh AJIEMEHTAPHbBIC
(bakTopbl (ABUKYIIUE CUIIBI) IBOJIIOLIMH.
Ouenusars Bkiag C. C. UeTBepukoBa,
3. Maiipa B pa3BUTHE 3BOJIOLIMOHHOTO
YUCHUS.

OOBICHATH MPUYUHBI HEHAMPABICHHOTO
JNEUCTBHUSI DIIEMEHTAPHBIX
ABOJTIOIIUOHHBIX (hakTOpoB. [IpuMeHsTH
MMEIOLIMECS 3HAHUS O IBUKYIIHNX
CHJIaX ABOJIIOIMH 7151 OOBSICHEHUS
MPUYHMH Pa3HO0Opa3us reHodoHaa
MONYJISIIUN OAHOTO BUA
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23

EctecTBeHHBIN
oToop —
HAIPABJISIOIIUI
(haKkTOp IBOIIOLIUU

EcrecTtBenHsbIit 0TOOp —
HaANPABIIAIONINI (PaKTOp IBOTIOIIH.
@DOopMBI €CTECTBEHHOTO 0TOOpa:
JBIDKYITUAN, CTAOUITU3UPYIOIINH,
paspbiBarONUi (AU3PYNTUBHBIN).
[TonoBoit or60p. BosHukHOBEHUE U
ABOJIIOLINS COLIMATBHOTO OBEAECHUS
KUBOTHBIX. /IleMoOHcTpanuu
TalOuune!l U cxeMbl: «CxemMa JeCcTBUI
€CTECTBEHHOT0 0TO0pay, «Dopmbl
OOpbOBI 3a CYIIECTBOBAHUEY,
«rnycTpuanbHbIin MEJIAaHU3M»,
«OKuBbIE UCKOTAaEMBIE»

PackpbiBaTh coniepikanre TEPMUHOB U
MOHSATHUI: €CTECTBEHHBIN O0TOOP,
JBIKYIIHN 0TOOP, CTAOMIIM3UPYIOLTUI
0TOO0p, pa3phIBaIOIINNA OTOOD, TTOJIOBOM
ot0op.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOD

KaK JBHKYILYIO U HaIlIPaBJISIONLYIO CUTY
ABOJIIOLIUH, €TO (POPMBI.

Pasnmuyark ¢hopMbI €CTECTBEHHOTO
0TOOpa B MOMYJISIUAX, IIPUBOIHUTH
HPUMEPBI JICHCTBUS B MOIMYJISIUAX
(dhopM ecTecTBEHHOTO 0TOOpA.

OOBSICHATD MPEIOCHUIKH JUIS
NEeUCTBUS JBUKYIIEH u
CTaOMIIU3UPYIOIIEH bopm

€CTECTBEHHOTO 0TOOpA.

CpaBHHBATh (POPMBI €CTECTBEHHOTO
oT0opa, JIeaTh BBIBOIBI HA OCHOBE
cpaBHeHUS. [TpUMEHATH UMEIOIIHECS
3HAHHS O €CTECTBEHHOM OTOOpE IS
OOBSICHEHHUS ITPOLIECCOB, MPOUCXOISIINX
B TIOMYJISIIUSAX BUJIOB OPTAaHU3MOB
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2.4

[TpucnocoOneHHOCTh
OpraHU3MOB Kak
pe3yabrar
MUKPO3BOJIIOIIUU

[IpucnocobaeHHOCTh OPTraHU3MOB

KaK pe3yJIbTaT MUKPOIBOJIOLIHH.
Bo3nukHOBeHME TpUCTIOCOOIECHUN Y
Opranu3MoB. ApoMop¢o3sl U
nanoanantauuu. [Tpumepst
MIPUCTIOCOOJICHUH Y OPTaHU3MOB:
Mopdonornyeckue, (U3n0IOru4ecKue,
OMOXUMHYCCKHUE, IOBSACHUCCKHE.
OTHOCUTENBHOCTH NPUCTIOCOOIEHHOCTH
OpraHU3MOB.

JdeMoHcTpanuu
TaOauIbl U CXEMBI:

«IToxpoBUTENBCTBEHHASA OKpACKA
KUBOTHBIX», «IIpenynpexnaromas
OKpacKa KMBOTHBIX),
«DU3NONOTUYECKHAE  aJaNTaluny,
«IIpucnocobIeHHOCT,  OPraHu3MOB
U €€ OTHOCUTEIILHOCTBY.

Oo6opynoBanue: repbapuu pacTCHUM;
KOJUIEKITMY HACEKOMBIX; UydeJia MTHUIl U
3BEpeU C MpUMEpPAMU PA3IMYHBIX
npucnocoOnennii. JlaboparopHas
padora

«IIpucnocobneHus: OpraHu3MoB U X

OTHOCHTCIIbHAA LIGJIGCOO6p3.3HO CTb».

PackpbiBaTh copiepikanne TepMrUHa
IPUCIIOCOOTEHHOCTh OPTaHU3MOB
(amanranus), apomopdos,
UIM0a 1A TalUs.

[IpuBOIUTH KOHKPETHBIE IPUMEPHI
pUCTIOCOOTICHNI OPTraHN3MOB
(Mopdonoruueckue, PU3NOIOTHIECKUE,
OMOXMMHUYECKHE, TTOBEICHUYCCKUE).
OOBACHITH MEXaHNW3M BO3HUKHOBCHHUS
MPUCTIOCOOJICHUM Y OpraHU3MOB.
[IpuBoUTH IpUMEPHI APOMOP(PO30B U
WIM0AJIaNTalluii y PACTEHUMN U
KUBOTHBIX.

OOBACHATH posib apoMop(d030B B
OCBOCHUHU OpraHU3MaMH HOBBIX CPeJ
oOuTaHus.

OOBICHATH POJIb UANOAAANTAIIUNA B
MPUCTIOCOOJICHUH OPTaHU3MOB K
KOHKPETHBIM YCIIOBUSIM CPE/IbI.
JlOoKa3pIBaTh OTHOCUTEIIBHBINA XapaKTEP
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MIPUMEPHI OTHOCUTEIILHOCTH
ananTtauui. PackpbeiBaTh 3HaYEHHUE
JIBUKYIIUX CHJI SBOJIIOIUH B
hopMuUpOBaHUY MIPUCIIOCOOICHU I
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JlaGoparopnas padora «/3ydeHue
apoMop(o30B U UIUOAAANTALNH Y
PaCTEHUM U )KUBOTHBIX)

2.5

Bun, ero kputepuu u
CTPYKTypa

Bun, ero kputepuu u CTpyKTypa.
JdemoHcTpauuu

Tabnuiel u cxembl: «Kpurepuu Bugay,
«Bunpl-nBonHuKN», «CTpyKTypa BHIa
B IIPUPOAEH.

Oo6opynoBanue: repbapuu pacTCHUM;
KOJUIEKLIMM HAaCEKOMBIX; Uy4esa NTHI U
3Bepel pa3Hbix BUJ0B. JlabopaTtopHas
pabora «CpaBHEHUE BUIOB

0 MOP(OTOrHUECKOMY KPUTEPHUIO»

PackpbiBaTh coniep:kanre TEPMUHOB U
MOHATHUI: BUJ, KpUTEPUH BHUJIA,
noJIMMOP(U3M, BUJIbI-IBOMHUKH, apeal,
HKOJIOTUYECKAs HUIIIA, TTOMYIISITHS,
BHJIOBOM KapHOTHII, KOCMOTIOJIHTHI,
SHAEMUKHU, TTOJIBUJIbI, SKOTHUIIBI.
XapakTepru3oBaTh KPUTEPUH BUA
(Mopdosiorudeckuii, reHeTUUECKUA,
OMOXUMHUYECKUI, TeOrpaPpUIEeCKUA,
AKOJIOTUYECKUI, OMOXUMUUYECKUIA).
OOBACHITH HEOOXOUMOCTh
WCITOJIb30BAHMS BCEH COBOKYITHOCTH
KPUTEPHUEB IS ONIPECTICHUS BUIOBOU
MPUHAIIICKHOCTH OPraHU3Ma.
ITepeuunciisate OCHOBHBIE
BHYTPHUBHUIOBBIC TPYIIITUPOBKH.
OOBACHITH MPUYUHBI CYIIIECTBOBAHUS
MOHO- Y TIOJIMTUITNYECKUX BHJIOB.
CpaBHMBATh BUIBI 11O
MOP(hOIOTHYECKOMY KPUTEPHUIO
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2.6

BunoobOpa3zoBaHue Kak
pe3yabTar
MUKPOIBOJTIOITIH.
CBs3b
MUKPOIBOJIOIUU U
SIHUAEMHUOIIOTHH

BunooOpa3zoBanue kak pe3ynbrar
MUKpPO3BOIOIH. V30msmms —
KIIF04eBOH (haKTOp BUI00Opa30BaHMS.
[Tyt 1 ciocoOBl BU000pa30BaHUS:
ajutonarpuyeckoe (reorpaduueckoe),
CHUMITATPUUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (MOJUILIONAN3AIINS,
rudpuauzanus). JIMTensHoCTh
ABOJTIOITMOHHBIX TIPOIECCOB.
Mexanu3mbl HOpMUPOBAHHUS
OMOJIOTMYECKOTO pa3HOOOpa3usl.
Posb 3BOSIOIIMOHHOM OMOJIOTUH B
pa3paboTke HayYHBIX METOJIOB
COXpaHeHHs OruopazHooOpasus.
MuUKpO3BOIIOLUS M KOIBOIIOLIUS
Napa3uToB U MX X035€B. MexaHN3MbI
dbopMUpOBaHUS YCTOMYHUBOCTH K
AHTUOMOTUKAM U CIIOCOOBI OOPHOBI

C HEl.

JdeMoHcTpanuu

Tabmuibl U cxeMbl: «CrocoObl
BUJ1000pa3oBaHusy», «l eorpaduueckoe
BUJ1I000pa3oBaHue TPEX BUIOB
JIAHJIBIIIENY, « DKOJIOTHYECKOE
BUJ1I000pa30BaHKE BUJIOB CUHUILY,

PackpbiBaTh cojiep’kaHu€ TEPMHUHOB U
MOHSTUM: BUJ1I000pa30BaHuUE,
U30JISIITHS, KODBOJTIOITH.
XapakTepu3oBaTh BUI000pa30BaHNE
KaK pe3yJIbTaT MUKPOIBOJIOIIHH.
OOBSACHITE POJIb U3OJAIUN B
00pa3oBaHUU HOBBIX BUJIOB.
XapaKTepu30BaTh Pa3TMYHBIE CTIOCOOBI
BUJ1I000pa30oBaHus (aJUI0NaTpUYECKoE,
CUMIIATPUUECKOE).

[IpuBOIUTH KOHKPETHBIEC IPUMEPHI
BHJIOB, 00Pa30BaBIIUXCS PA3TNIHBIMH
crocobamu.

[IpumeHsTh 3HaHUS CIOCOOOB
BHJI000pa30BaHUs 111 OOBSICHEHUS
MPUYUH MHOTOOOpa3usi BUAOB.
OOBACHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOT€HOB K
aHTHOMOTHKAM
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«Ilomumnuounael pacTEHUN»,
«KarmycTHopeneuHbIi THOPHIY.
OobopynoBanme: repoapuu pacTeHUM
OJIM3KKUX BHUJIOB, 00pPa30BaBIINXCS
Pa3IMYHBIME CIIOCOOaMU

HToro yacoB mo teme 14

3

Tema «Makpo3Boronus U eé pe3yabTarbl»

136



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

3.1 | MakponsBontonus. MeToibl U3y4eHUsT MAKPOIBOIIIOLUU. PackpeiBaTh coliepKaHue TEPMUHOB U
[TaneoHTONOrMYECKUE [TaeoHTOIOrNYECKUE METOIBI MTOHSATHI: MAaKpO3BOIOLIHS
METO/Ibl U3YUYCHUS u3yueHus 3Bosronuu. [lepexonusie (¢punorenes), mepexomaHbie HOPMBI,
3BOJIFOLIUH dbopMbl 1 GUITOTEHETUYECKUE PSIBI (bunoreHeTHYeCKUe PsIbl,
OpTaHU3MOB. MaJICOHTOJIOT UL
I[CMOHCTpa[[Hl/I XapaKTepI/IBOBaTL MaKpO3BOJOIOHIO KaK
TaGIHIIB X CXEMBI: HAJIBUJIOBYIO SBOJIIOIMIO 0OPa30BaHUs
«DuIIoreHeTUYECKU PsJI JIOIAIN», KpYIHBIX TAKCOHOMUHCCKUX CAMHHIL.
«ApxeonTepukcy, «3Bepo3yonie OOBACHATS 3HA1EHHE .
atepb», «CTeromedasy, MTAJICOHTOJIOTMYECKUX UCCIIETOBAHUM
«Punnoduts», «CeMeHHBIE JUIAL TIOTYHEHHS (PaKTOB SBOIIOLHH
TIATIOPOTHUKI. OpraH13MOB.
O6opynoBanue: KOIUTEKIHH, [IpuBOAUTE IPUMEPHI OPraHU3MOB,
repGapHH, MYJISKH HCKOTIAEMBIX OTHOCSIIITUXCS K TIEPEXOAHBIM (hopMam.
OCTATKOB OPTaHH3MOB HaspiBaTh Ipynibl OpraHu3MoB, JIs
KOTOPBIX BOCCTAHOBJIEHBI
(bunoreHeTHYeCcKue psibl.
CpaBHUBATH NMPOLECCHI
MaKpO3BOJIIOIIUU U MUKPOIBOJIOLINU
3.2 | buoreorpaduueckue buoreorpaduyeckue Metonbl u3yueHus | PackpbeiBaTh Cofiep)KaHUE TEPMUHOB H
METOJIbl U3YUYCHUS spomonuu. CpaBHeHne (Gopsl ¥ GayHbl | mousaTHil: 6noreorpadus, SHIAEMUKH,
9BOJIIOIUH MAaTC€pHUKOB 1 OCTPOBOB. penukThl. OO0CHOBBIBATH 3HAUYCHUE

buoreorpadguyeckue obmactu 3emiu.
Bugsr-sanemMukn u

penukThl. JleMoHcTpaunu

ouoreorpaduu sl U3y4eHUs
HBOJIIOIIMN OPTAHU3MOB.

[lepeuncnsate  Ouoreorpadudeckue
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TaOnuIlbl U CXEMBI:

«buoreorpaduueckue 30HbI 3EMIH,
«/Jlpeti) KOHTUHEHTOBY, « PETUKTHIY.
O6opynoBaHue: repOapuu; KOJJICKITUN
HACEKOMBIX

obmacti  3eMiIM U OOBSACHATH
MPUYHUHBI UX BBIJICTICHUSI.

CpaBuuBarb  Quopy u  dayHy
MaTepUKOB M OCTPOBOB, PAaCTEHUS U
KUBOTHBIX Pa3HBIX
ouoreorpaguyecKkux obmacTei.
[IpuBoUTE MpPUMEPHI PETUKTOBBIX
OpTaHU3MOB, BUJIOB-DHICMHUKOB.
OOBACHATH TNPUYUHBI  COXPAHEHUS
BUJIOB  DHJIEMHUKOB H  <OKHBBIX

HCKOITaCMBbIX»

3.3

OMOpPUOIOTUYECKUE U
CPaBHUTEIHLHOMOP(OIOTUUECKHE
METOJTbI H3yUEHUS IBOJTIOITIT

DOMOpHOTIOTHUYECKUE U
CPaBHUTEIBLHOMOP(POIOTHUECKUE

MCTOAbI U3YUCHHUA SBOJIIOIHH.
OHTOI'CHE3a U ITOABJIICHUS
OBOJIIOIMOHHBIX HOBIICCTB.

I'omoiornyHbie ¥ aHAJIOTUYHbBIC

aTaBU3MBbI.

MouekynsipHOT€eHETUUECKHUE,

MCTOAbI U3YUYCHHUS SBOJIIOIUH.

I'eneTnueckrue MexaHU3MBbI 3BOJIIOIIUHA

oprassl. PynuMenTapHbie Oprassl 1

OMOXMMHYECKHE U MaTeMaTHYECKHUE

PackppiBath cofepkaHue TEPMUHOB
U TIOHSITHIL: SMOpHOIIOTHS,
MOPGOJIOTHs, TOMOJIOTUYHBIE U
aQHAJIOTUYHBIC OPTaHbI, PYIUMEHTHI,
aTaBU3MbI, OMOXUMUYECKas
TOMOJIOTHS.

Xapakrepu3oBaTb
AMOPHUOJIOTHYECKUE, CPABHUTEIILHO-
MOp(hOIOTUYECKHE, MOJIEKYIISIPHO-
reHeTH4YecKrue, OMOXUMUYECKUE,
MaTeMaTH4eCKUEe METObI U3YUEHUS

3BOTIOLINHU. OOBACHATH 3HAYCHUE

AMOPUOIOTUH, CPABHUTEIILHON
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T'omonoruuneie reHbl. COBpEMEHHBIE
METOJIbl TTIOCTPOCHUS
(HITOTEHETUIECKUX JICPEBHEB.
XPpOMOCOMHBIE MyTaIlUX U SBOJTIOIIHS
TCHOMOB.

JdemoHcTpauuu

IToptpertsl: K. M. Bap,

A. O. KoBanesckuii, @. Mrouiep,

9. I'ekkenb.

Taomuib! 1 cxembl: «HavajipHbIE
CTaJ iy SMOPUOHATIBLHOTO Pa3BUTHS
[MO3BOHOYHBIX JKUBOTHBIX,

«l OMOJIOTMYHBIE U AHAJIOTUYHBIE
oprassl», «PynumMeHTsI»,
«ATaBU3MBDY, «XPOMOCOMHBIE
HAOOPBI YEJIOBEKA U IIMMIIaH3e».

Oo0opynoBaHme: KOJUICKIINH,
repOapuu, MyJIsKA TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYIUMEHTAPHBIX
OpPraHoOB U aTaBU3MOB

MOP(OIOTHH, MOJIEKYIIIPHOM
TCHETHKH, OMOXUMMUH,
OMOMH(POPMATHKY TSI U3yUEHUS
IBOJTIOITUY OPTaHU3MOB.
OuenuBars Bkiag A. O.
Kosanesckoro B pazsurue
ABOJIIOIIMOHHOTO YUCHUS.
OmnuceIBaTh FTeHETUYCCKUE
MEXaHU3MbI SBOJIIOIIMN OHTOTCHE3a
Y TIOSIBJICHUS SBOJIOITHOHHBIX
HOBIIIECTB. [[puBOIUTE IPUMEPHI
aTaBU3MOB U PYyAUMEHTAPHBIX
OpPTaHOB Yy Pa3IUYHBIX OPTAHU3MOB
U OOBSICHATH IPUINHBI UX
TIOSIBIICHUSL.

[IpuBOaUTH IIPUMEPBI

TOMOJOTIMYHBIX n AHAJIOTNYHbIX

OPraHoOB.

CpaBHUBATH CTPOCHUE OPTaHOB Y
OPTaHU3MOB Pa3HBIX
CHCTEMATUYECKUX TPYMIL.
[IpuBoauTE IPpUMEPHI
OMOXUMHYECKON ¥ TCHHOU

TOMOJIOTHUH.
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OueHuBarb 3HaYCHUE
O6ronHpOpMaTHKU IS
U3y4CHUs
3aKOHOMEPHOCTEN
HBOJIOLIUU
Oo6mmue 2 O6mwme 3akoHOMepHOCTH (mpaBuia) PackpwiBaTh cojepaHue TEPMUHOB U
3aKOHOMEPHOCTHU sBOMONHUN. [Tpunyun cmenvl ynxyusi. | TOHATHIL: CMCHa (GbyHKIMI OpraHoB,
IBOJIOLIUU HeoBpaTuMOCTh SBOIONHH. HEOOPaTUMOCTH IBOIOINH, aaTUBHAS
ANIANTHBHAS PATHAIAS, panuanus, HepaBHOMEPHOCTh TEMIIOB
HepaBHOMEPHOCTH TEMITOB 3BOJIOLINH. IBOJIOTHH, ‘{epe)lOBaHI/Ie HIABHbIX
JlemoncTpamu HaMpaBJICHUH SBOJIIOLINH.

140



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

Tabmuubl  u  cxembl: «[aBHbBIE AHanmM3upoBaTh NPUUYNHBI YEPEIOBAHHUS
HaIpaBJIeHUs! 3BOIIOLUNY, «O0uue IJIAaBHBIX HAIIPABJICHUN YBOJIOLIHM.
3aKOHOMCPHOCTH 3BOJIFOLTNNY IIpuBOAUTE NTPUMEPHI IPOUCXOKICHUS

OpraHU3MOB OT
HECTEUUAIM3UPOBAHHBIX MPEIKOB U UX
[IPOTPECCUPYIOLLEH CIIeLIMaJIN3alHH.
OOBACHATH MPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB JBOJIFOLINH.

[IpuBOKTE ITPUMEPHI ATANTUBHON
paauanyy y OpraHu3MoB.

OOBACHATH MPUYUHBI HEOOPATUMOCTHU
HBOJIIOLIMHT

Hroro gacos o treme 6

4 | Tema «IIpoucxoxaeHue U pa3BUTHE KU3HU HA 3emiie»
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4.1 | I'mmore3ssl HayuHble runoTes3sl MpOUCXOXKICHUS PackpeiBaTh conepxaHne TEPMUHOB U
BO3HMKHOBEHUS KU3HH KU3HH Ha 3emie. AOMOreHes3 u HOHSATHI: KpPEalMOHU3M, BHTAIU3M,
Ha 3emJe nancnepmus. JlonayuHbie TIaHCTIepMHs, a0HOTEeHE3.
HPCACTABJICHUS O 3APOKICHUN KU3HU | ]3ararh HaydHbIE TUIIOTE3HI M TCOPHH
(xpearmoHu3M). ['unoresa NOCTOSHHOTO HPOUCXOICHHUST FKH3HH Ha 3eMITe.
CaMO3apOXKACHUS KU3HU U €€ Ouenusars Biian @, Pexu, I,
onposepxkenue onsitamMu O. Pequ, JI. Criayvranmany, J1. Tlactepa B
Crannanuany, JI. [actepa. (GopMHUpOBaHKE HAYYHBIX B3MISAA0B Ha
IIponcxoxieHne KU3HU 1 ITPOUCXOKICHHUE JKU3HU HA 3eMJIE.
acTpobuoIorys. IlepeunciaTe craguy pa3BUTHUS KU3ZHU
JlemoHcTpanuu Ha 3eMJie, COTIIacCHO TEOpHHU OHOI0d3a
[Toptpetsl: @. Peau, JI. Ciasuianianu,
JI. ITactep. Tabauiibl u cxembl: «Cxema
omnbiTa ®. Penny, «Cxema omnnbita JI.
ITacTepa 110 n3y4eHuro
CaMO3apOXKACHUS KUZHN
4.2 | OCHOBHBIE TaIbI OcHOBHBIE  JTanbl HEOPraHUYECKOM  PackpbiBaTh coepkaHue TEPMUHOB U

HEOPraHU4eCKOU
ABOJIIOLUHU

sBomonuu. [Inanerapnas

(reosioruyeckas) IBOJIOIUS.
XumMnuueckas dBOJTIOIHA. AOMOTeHHBIN

CUHTE3 OPTaHUYECKUX BEIIECTB W3
Heoprannveckux. Onsitr C. Musiepa u
I'. FOpu. O6pa3oBaHue MOIUMEPOB U3
MoHoMepoB. KoariepBaTHasi runoresa

MMOHSTHI: T€OJIOTHUECKAs BOJIIOIHS,
XAUMHYECKAs DBOJIIOIMSA, aOMOTEHHBIIN
CUHTE3, IepBUYHas aTMocdepa,
KoaIllepBaTHBIC KaIlJIu, pPUOO3UMEI,
MPOOHOHTHI.

XapakTepu30BaTh OCHOBHBIE ATAIlbI
XUMHUYECKOU 3Bojronuu. Ha3piBaTh
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A.N. Onapuna, rurnore3a NepBUYHOIO
OoynwoHa J[x. XonmeliHa, TeHETUUECKas
runotesa I. Mémnepa. Pudosumsr (T.
Yek) u runote3a «mupa PHK» V.
I'un6epra. ®opmupoBanne MmemMOpaH U
BO3HUKHOBEHHUE MPOTOKJICTKHU.
JdemoHcTpauuu

[Toptpetsr: C. Munnep, I. IOpu, A.

N. Onapun, /. XonjeiiH,

I. Ménnep.

Tabnuimel u cxembl: «Cxema ombita C.
Munepa, I. Opn», «Jrarbl
HEOPTraHUYECKON HBOJIFOLIUN.
BupryanabHas 1abopaTopHasi padora
«MopnenupoBanue onbIToB Musepa—
HOpu no u3yuenunto abuoreHHoro
CHUHTE3a OPTaHUYECKUX COCAUHECHUN

B IIEPBUYHON aTrMocdepe

XAMUYECKUN COCTAB MIEPBUYHOU
armocdeps! 3emin. O1leHUBaTh
Bknaa C. Munnepa, I. FOpu, T.
Yeka, Y. ['unbepra B hopmupoBaHue
Hay4YHBIX B3IJISIIOB Ha
MPOUCXOXKICHHE KU3HU Ha 3eMJIe.
OnuchIBaTh yCIOBUS, HEOOXOIUMbIEC
JU1s1 aDMOT€HHOTO CHHTE3a
OpTraHUYECKUX COCIUHEHUH.
[IpuBOAUTE TPUMEPHI MOJIEKYI, Y
KOTOPBIX BO3HUKIIH MPOLECCHI
T€HETUYECKOTO KOMTUPOBAHUS U
(dhepMeHTaTUBHASL AKTUBHOCT.
O060CHOBBIBATH HEBO3ZMOXHOCTh
MMOBTOPHOTO BO3HUKHOBEHUS JKU3HU
Ha 3emJe
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4.3 | Ucropus 3emnu u Uctopust 3emnu u MeTonbl eé PackpsiBarh conepkanue TEpMUHOB U
METO/IbI €€ N3YUYEHUS n3ydeHus. Mickonaembie OpraHMYecKre | IMOHATUI: T€OXPOHOJIOT U
ocrarku. ['eoxpoHonorus u eé MeToAsl. | (OTHOCHTEIbHAs, aDCONIOTHAS),
OtHOocuTenbHas U aOCOMIOTHAS OKaMEHEJIOCTH, METObI
reoxXpoHoJorus. ['eoxpononornyeckas | TCOXPOHOJIOTHH, FCOXPOHOIOTHICCKA
[IKaia: 30HbI, 3PbL, IEPUOJIBI, FITOXH. LIKaJa: 0HbI, 3Pbl, IEPUOJIBI, JTIOXH.
JleMOHCTpALHH XapakTepu30BaTh METOAbI U3yUCHHS
TaGIUIBI ¥ CXEMBL: ucropuu 3emid. [lepeunciars
«l'e0XpoHONIOrnYecKas IKaJIa. Pas/CIIbl ICOXPOHOJIOTMHCCKON
OGopy10BaHHe: KOIEKITHH mKaibl. OIEHUBATh 3HAYECHUE
OKAMEHEIIOCTEHA, TIONe3HBIX HCKOTIAEMBIX OCTATKOB JJIsl U3YUCHUS
HUCTOPUH PA3BUTHUS KU3HU H .
VCKOIIAEMBIX; MYJISIKH OPTraHUYECKUX CTopHi pas 3 a Semne
OOBICHATH XapaKTep pacrpeacicHus
ocTaTkoB oprann3mMoB. JlabopaTtopHas p P paciipen .
HCKOTIAEMBIX OCTATKOB B 36€MHOM KOpE.
padora .
CpaBHUBATh METOJIbI A0COTIOTHOM U
«/3yueHue u ONUCaHue UCKOMIaeMbIX .
OTHOCHUTEJIbHON T€OXPOHOJIOTUH
OCTaTKOB APEBHUX OPTraHU3MOBY
4.4 | HavanbHble 3TaIbl Havanbenbie 3Tanbsl oprannyeckou PackpsiBarh conepkaHue TEpMUHOB U

OpPTraHUYECKOU
ABOJIIOIUHU

sBostounu. [losiBneHue u sBosoLus
MEPBBIX KJIETOK. DBOIIOLMS
MeTabonu3ma. BosHUKHOBEHUE
nepBbIX sKocucTeM. COBpeMEHHbIE
MUKpPOOHBIE OMOTIIEHKHU KaK aHaJIOT
NEePBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [Ipokapuotsl u
SYKapHOTHI.

MTOHSATHN: «IIOCIIEIHUNA YHUBEPCATbHBIN
OOLIMI MTPEIOK», OTHOKIETOUHbBIE
OpraHU3MbI, IPOKAPUOTHI, JYKAPUOTHI,
cumMOuorenes. XapakTeprus3oBaTh
Ha4yaJIbHBIE 3TAlbl OPraHUYECKON
HBOJIIOLIUH.

[TpuBoauTh MpuUMeEpbI apoMop(o30B
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[Ipoucxoxnenue J3YKapuoT
(cumOuoTreHes).
OBOJIOLUUOHHOE

MIPOUCXOXKICHHE BUPYCOB.
JdeMoHcTpanuu

Tabnuuel u cxeMbl: «HauanabHble HTarnbl
OpPraHUYECKOM 3BOIOIUNY, «Cxema
00pa3oBaHus yKapHOT MYyTEM
cumbuorenesa», « CTpoeHHE BUPYCa»

MEPBBIX OTHOKJIETOYHBIX OPTraHU3MOB.
XapakTepu30oBaTb OCHOBHBIE
MOJIOXKEHUS U JOKA3aTeIbCTBA THIIOTE3bI
cUMOMOTreHe3a.

JlokxasbIBaTh MOJYaBTOHOMHOCTD
MHUTOXOHAPHI U TIACTUI, UX
MPOUCXOXKICHHE OT MPOKAPUOTUYECKUX
KJIETOK.

JlenaTth BBIBOABI O 3HAYEHUH
BO3HMKHOBEHUS (DOTOCHHTE3A,
dbopMupoBaHus Apa s JaTbHEUIIIETo
Pa3BUTHSA )KA3HU HA 3eMIJIE.
XapakTepu30BaTh TUIOTE3BI
IIPOUCXOXKICHHSI BUPYCOB

4.5

OBOJIOLMS SYKAPUOT

[IpoucxoxieHne MHOTOKJIETOYHBIX
OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX
OpPraHHU3MOB.

JdeMoHcTpanuu
[loprpert: 1. . Me4yHUKOB.

Ta0munbl U cxembl: «HadajpHbBIE TAbI
OPTraHUYECKOM 3BOMIOLIMNY, «CHcTEMA
YKUBOU ITPUPOIBD)

PackpsiBaTh coniepikanre TEPMUHOB U
MOHSATUH: TIPOKAPHUOTHI, DYKAPHUOTHI,
MHOTOKJIETOYHOCTb, CTICTIHATH3AITUS
KJIETOK, BUPYCHI.

XapakTepu3oBaTh MPOUCXOKICHUE
MHOTOKJICTOYHBIX OpPTaHU3MOB.
CpaBHUBaTh 0COOCHHOCTH
DYKaApUOTHICCKHUX U TTPOKAPUOTHICCKUX
opranu3MoB. Ha3pIBaTh OCHOBHBIE

apoMop(]O3bI FYKaApHOT U OLIEHUBATH UX
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3HAYCHUC IJIA ):[aJILHeﬁmero pa3sBUTHUA

KU3HHU
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4.6 | OCHOBHBIE 3TaIlbI OCHOBHBIE 3Tarbl BOJIOLNY BRICIIMX | PackpbiBaTh copepkaHue TEPMUHOB U
DBOJIFOLIAU pactenuii. OCHOBHBIE apOMOP(O3bI MOHSTUH: BOIOPOCIH, PUHHO(DHTHI,
PaCTUTEIIBHOTO MUpPA pacTeHmil. Beixon pacTeHuii Ha Cymy. MXH, IaIOPOTHUKOOOPA3HbBIE, CEMEHHBIE

ITosiBiIeHME CIIOPOBBIX PACTEHHH U HAOPOTHHUKH, TOJIOCEMEHHBIE,
3aBOCBAHUEC MMH CYIIIH. CemeHHEBIE MTOKPBITOCEMEHHBIE, oecrioiioe
pacterus. IIpoucxoxieHre IBETKOBBIX | rjokoseHHe (CIIOPO(UT), TIOJIOBOE
pacTeHui. nokoseHue (ramerodur). [lepedncusTs
JleMOHCTpaLun OCHOBHBIE 3TaIlbl YBOJIIOIIUU
TaOnuibl U cxembl: «ApomMopho3bl pacturenbHOro mupa. HaseiBats
pacTeHui», «Punnouts, OCHOBHBIE apoMOP(03bl pACTEHUHN U
«OIHOKJIETOYHBIE BOJOPOCIN, OLICHUBATh UX DBOJIOLIMOHHOE
«MHOTOKJIETOUHBIE BOJAOPOCIINY, 3HAYECHHUE.
«Mxm», «I1anopOTHUKID, CpaBHUBaTh 0COOCHHOCTU CTPOCHUS
«T'omocemennble pacTeHus», «OPraHbl| pacrennii pasHbIX OTIEIOB
[IBETKOBBIX PACTEHUIIY.
Oo6opynoBanue: repdapun pacTeHUN
Pa3IMYHBIX OTJIEJIOB.
IIpakTnueckas padora
«M3yuyenne 0coOEHHOCTEN CTPOCHUS
PACTEHHI pa3HbIX OTAEIOBY

4.7 | OCHOBHBIE 3TaIbI OCHOBHBI€ 3Tarbl BOIIOLUH PackpsiBarh conepkanue TEpMUHOB U

ABOJIIOIIUH KUBOTHOTO
Mupa

KUBOTHOTO MHpa. OCHOBHBIE
apoMop@o3bl )KUBOTHBIX. BeHickast
¢dayna. KemOpuiickuii B3pbIB —
MOSIBIIEHUE COBPEMEHHBIX TUIIOB.

IIOHSATUH: POCTEUIIINE, IUIACTUHYATHIE,
KHUIIEYHOIIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJICHUCTOHOTHE, PbIObI, 36 MHOBOHbIE,

MPCCMBIKAOMHUECA, ITTHUIIBI,
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[TepBbie XOpAOBBIE KUBOTHBIE. JKWU3Hb B
BOJIE. DBOJIIOIIMS ITO3BOHOYHBIX.

[Tpoucxoxaenue aMpuoOuil 1 penTHIIHIA.

[IpoucxoxeHne MICKOTMTAIOIINX 1
nrun. [IpuHImn KirroyeBoro
apomopdo3za. OcBoeHmE
0€CIT03BOHOYHBIMHU U TTO3BOHOYHBIMHU
YKUBOTHBIMU CYIIIH.

JdeMoHcTpanuu

Ta0nuiel U cxeMbl: «Cxema pa3BUTHS
YKHBOTHOTO MHUpPay, «ApoMoph 036l
KUBOTHBIX», «[IpocTenmmue»,
«KumeunononoctHrie», «Ilnockue
yepBu», «Unenucronoruey, «PeiObD,
«3eMHOBOJIHBIC,
«IIpecMmbikarotuecsy, «IItuib,
«Mnekonurtatroniue». OdopynoBanue:
KOJJICKIIMM HACEKOMBIX, BIAXKHBIC

npenaparsl )KUBOTHBIX; PAKOBUHBI
MOJITIOCKOB; KOJUIEKIIMH UITIOKOXKHX;
CKEJIEThI TO3BOHOYHBIX KUBOTHBIX;
yyuesia IITULL U 3BEpen.
IIpakTnyeckas padora

«M3yueHne 0COOCHHOCTEN CTPOCHUS

IIO3BOHOYHBIX KHUBOTHBIX»

MJICKOTIMTAFOIIHE, SKTOIepMa,
SHTOZCPMA, ME30epMa, JTBYCTOPOHHSIS
CUMMETPHUS, TETUIOKPOBHOCTb.
[lepeuncnsaTh OCHOBHBIC 3TAITbI
HBOJTIOIMH JKHBOTHOTO MHUpa. Ha3wiBaTh
OCHOBHBIC TIpeaianTaIluH,
CITIOCOOCTBOBABIIIHE BBIXOTY KUBOTHBIX
Ha CYIITY.

OreHnBaTh 3HAYCHUE PA3BUTHUS HEPBHOM
CUCTEMBI JJIs1 TPUCTIOCOOICHUSI
YKUBOTHBIX K YCJIIOBHSIM OKPY>Karomiei
CpPE/IBI.

OOBSCHATH MPUYNHBI 3BOTIOIIMOHHOTO
pacIiBeTa HaCEeKOMBIX, KOCTHBIX PbIO,
IITHUL], MJIEKOITUTAIOIINX
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4.8

PasButHe xu3Hu Ha
3emiie

PazBuTHe XU3HU Ha 3emiie 1O 3paM U
IIEpUOIaM: apXeu, ITPOTEPO30MH,
majgeo30M, Me30301, KaitHO30M. O0mas
XapaKTEepUCTHUKA KIIMMaTa u
reoJIOTMYECKHX npoueccos. [losaBnenue
Y PaclBET XapaKTEePHbIX OPraHU3MOB.
VYrneobpa3oBaHue: €ro ycioBus U
BJIMSIHUE HA Ta30BbI COCTAB
aTMocdepsl.

MaccoBbie BBIMUPaHUS —
AKOJIOTUYECKUE KPU3UCHI MPOIILIOTO.
[IpyuyunHBI U CAEACTBUSA MACCOBBIX
BbIMHUpaHnil. COBpEMEHHBIN
JKOJIOTUYECKUI KPU3HC, ET0
oco0eHHocTH. [IpoGiiema coxpaneHus
O0nopazHooOpasus Ha 3eMIie.

JdemoHcTpauuun

Ta0uuibl U cxembl: «Pa3BuTHe KU3HA

B ApXEUCKOM 3pe», «PazBurTne xu3Hu B
IIPOTEPO30MCKOM Ipey, «PazBurue
YKA3HU B MTAJIEO30MCKOM 3pey,
«Pa3BuTHe )KU3HU B ME3030MCKOU 3pEN,
«Pa3BuTHE KU3HU B KATHO30MCKOU 3PE»

PackpsiBarh conepkaHue TEpMUHOB U
MIOHATUM: apXel, apxeOaKTepuH,
MaHOOAKTEPHH, IPOTEPO30ii,
najgeo3oi, KeMOpHUid, OPIOBUK, CUITYD,
JIeBOH, KapOoH, nepmb, [lanres, Teruc,
TPUIOOUTHI, PUHUO(PHUTHI,
PAKOCKOPITUOHBI, TAHITUPHBIC PHIOHI,
KOTHJIO3aBPbI, Me3030M, [ OHABaHa,
JlaBpa3zus, Tpuac, ropa, MeJl, XBOWHbIE,
TMHKTOBBIE, CATOBHUKOBBIE,
O€JIEMHUTBI, aMMOHUTHI, TMHO3ABPHI,
apXeOoNTEPUKC, IOKPHITOCEMEHHBIE,
KalHO30M, NaJeoTeH, HEOTEH,
AHTPOIIOTE€H, MACCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTHE KU3HU Ha
3eMJie 1o 3paM U MEPUOIAM.
YcranaBnuMBaTh 3aBUCUMOCTD MEXKITY
re0JIOTUYECKUMU MTPOLIECCAMM,
M3MEHEHUSAMU KJIMMaTa U Mpoleccamu
B JKMBOU MPUPOJE.

OOBSICHATH MPUYUHBI PACIIBETA
CHUCTEMATUYECKHUX IPYNIl OPTAaHU3MOB B
Pa3IMYHBIE SPbI U IEPUOJBL.
AHanM3upOBaTh MPUYUHBI U CIEACTBUS

MaCCOBBIX BBIMHpaHHﬁ. Ha3spiBarh
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OCHOBHBIC apoMOP(O3bI paCTCHUI U
JKUBOTHBIX. [I[pHBOTUTH TIPHMEPHI
MIEPEXOIHBIX (HOPM OPTaHU3MOB.
AHaJIM3UPOBATh ITyTH PEIICHHS
po0OJIEMbI COXPAHEHUS
Oouopa3HoobOpasus Ha 3emiie
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4.9

COBpCMeHHaH CHUCTCMa
OpPTraHUYCCKOIO MHpa

CoBpeMeHHas cucTeMa OpraHnYeCcKoro
mupa. [puHimne! kiaccuduxanym
opranu3MoB. OCHOBHbIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

Tabnuiel 1 cxembl: «CoBpeMeHHast
CUCTEMA OPraHUYECKOI0 MUPa»

PackppiBath conepikanre TEPMUHOB U
MOHSITHIA: OaKTEPUH, apXCH, BBICIIIHE
pacTeHus, 3eTIEHBIC BOIOPOCITH,
OarpsiHku, Oypbie BOTOPOCIIH,
MOXOBH/IHBIC, TTATIOPOTHUKOBHTHEIE,
XBOIIIEBU/IHbIE, TJIAYHOBUTHBIE,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KATIICYHOTIOIOCTHBIE,
MJIOCKHE YEPBH, KPYIJIbIC YEPBH,
KOJIbYAThIC YEPBH, YIICHUCTOHOTHE,
MOJLITIOCKH, UTJIOKOXKHUE, XOPIOBBIE,
rpuOBbl, TUITANHUKA, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CHUCTEMY OPTaHMUYECKOTO MUPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUYECKHE
IpyMIbl OPTaHU3MOB.

OOBACHATH MPUHIIMITBI KJIACCU(DUKAITIT

OpraHU3MOB.

ITepeuncisaTe OCHOBHBIEC PU3HAKU
MPOKAPHUOT, PACTCHUH, ) KUBOTHBIX,

rpubOB, KPaCHBIX U OYPBIX BOJOPOCIICH.

[IpuBOAUTE TPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATUYECKUX TPYIII
OpraHU3MOB
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Hroro yacoB o reme 15

5

Tema «IIpoucxoxaeHue yea0BeKa —

AHTPOIIOTCHE3)>

5.1 | AHTpononorus — 1 Paznenel u 3a1a4u aHTPOTNIOJIOTHH. PackpsiBarh conepkanue TEpMUHOB U
HayKa O 9YCJIOBCKC Metoas! AHTPOIIOJIOTUH. MMOHSITHH: AHTPOIIOJIOTUA, MOp(l)OJ'IOFI/IH,
JleMOHCTpALAH AHTPOTIOTE€HE3, AaHTPOIIOMETPHS,
Tabauiibl U cxeMbl: «MeToibl PCKOHCTPYKIHA, apXCOJIOTHA,
anTponosorun». OdopyroBanue: STHOTPadHs.
MYITSKH OKAMEHENOCTell, HasbiBars paznensl u 3a1aun
IIPEAMETOB MaTepUAIbHON aHTPOIOJIOTHH.
KYJIBTYPBI ITPEAKOB YEJIOBEKA; XapakTepu30BaTh METOBI
¢dororpaduu HaxXomI0K AHTPOIIOJIOTHH U CPABHUBATh UX MEXKIY
MCKOITA€MBIX OCTaTKOB YEJIOBEKA COOOIA.
Belmenars  BOIPOCHI  3BOJIIOLUU
YEJI0BEKA, UCCIIEyEMBbIE IIPU TOMOILIN
Pa3IMYHBIX METOIOB
5.2 | Pa3zButue 1 CraHoBIE€HHUE TTPEACTABICHUN O PackpsiBarh conepxanue TEpMUHOB U
IIPEACTABICHUN O ITPOMCXOKICHUH YEJIOBEKA. TIOHATHIL: aHTPOIIOrCHHAS TEOPHs,
MTPOUCXOXKICHUN Penurnosusie Bo33peHus. TpymnoBast Teopusi, Homo sapiens.
YeJI0BeKa

CoBpeMEHHBIE HAYYHBIE TEOPUH.
JlemoHcTpanuu

[optpert: Y. lapBuH. Tabauisl
U CXeMbI: «MeToIbl

AHTPOIIOJIOTH M.
OobopynoBanue: MyJsiKu
OKaMEHEJIOCTEN, PEIMETOB

OuenuBars Bkiag Y. /lapsuHa B
pa3BUTHUE MPEICTABICHUN O
MIPOUCXOKICHUN YEJIOBEKA.
ApryMEHTUPOBAHHO KPUTHKOBATh
PEJIMTUO3HBIE TIPEICTABICHUS O

IMPOUCXOKACHHNH YCIIOBCKA C IMO3UIIUHN
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MaTepUaJIbHON KYJIBTYpbI €CTECTBECHHBIX HayK.
HIPEIAKOB 1CJIOBCKA, XapaxkTepu30BaTh HAYYHbIE TEOPUU
penponyxuuu (pororpapun) IIPOMCXOXKJICHUS YEJI0BEKa

KapTHH ¢ MU(POJOTHISCKUMU U
OUOJIECKUMU CIOKETAMU
IIPOMCXOXKICHUS YCIIOBEKA
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53

MecTo 4eioBeEKa B
CUCTEME
OpPraHUYECKOTO MHUpPA

CXoncTBO UeI0BeKa ¢ KUBOTHBIMHU.
CucremMarnyeckoe MoJ0KEHUE
yenoBeka. CBUIETENCTBA CXOACTBA
YeJIOBEKA C )KUBOTHBIMHU:
CpaBHHUTEIbHO-MOp(doIornuecKue,
AMOPHUOJIOTUYECKHE,
($pu310I0roOMOXUMHUYECKHE,
HOBEJICHYECKHUE.

OTnuymst yenoBeKa OT KUBOTHBIX.
[IpsiMOXOXKE€HNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTne
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JdeMoHcTpauuu

Taouibel U cxembl: «I OJIOBHOW MO3T
yesoBekay, «HemoBekooOpasHbie

O6G?>I:$IHI>I)), «CKener 4yejJoBeKa U CKEJIeT
IINMIIaH3EC», «Py,[[I/IMeHTbI u
aTaBU3MBID».

Oo0opynoBaHue: CKEJIET YEIOBEKA;
MOJIETTh Yeperia 4eJioBeKa 1 uepena
IIUMIIAH3€; MOACJIb KUCTH YCJIOBCKA U
KUCTH IuMnanie. Jlaboparopuasi

padora «/3ydyeHue ocoOeHHOCTEN

PackpriBaTh conepxaHue TEPMUHOB U
MOHATHM: PYAUMEHTBl Yy YEJOBEKA,
aTaBU3MbI Y YEJIOBEKA,

IIPSAMOXOXKICHUE, BTOpasi CUTHAJIbHAS

cUCTEeMa.
Onpenensatsb CHUCTEMaTHYECKOE
MOJIOXKCHHE YeJIOBEKa B OPTaHUUYCCKOM
MHpE.

BrIsBIATE YUCPTHI CXOACTBA U PA3JINYINA
YCJIOBCKA U )KMBOTHBIX.

XapakTepu3oBaTh CBUJIETEIHCTBA
CXOJICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTEIBHO-MOP(POTIOTUYECKHE,
AMOPHUOJIOTUYECKHE,
(hU31M0I0roOMOXUMUYECKUE,
noBepeHueckue). [[puBoguTh mpuMepsI
aTaBU3MOB U PYIUMEHTOB y Y€JIOBEKa.
OnuceIBaTh MPU3HAKU YEJIOBEKA,
c(hopMHUPOBABIIIHECS B CBSI3H C
JPEBECHBIM 00Pa30M JKU3HU TPEIKOB U
MIPSIMOXOXKICHHEM.

BoIaBiATh IpudIrHBI 0COOCHHOCTEN
CTPOCHHUS Yyeperna 4yeoBeKa I0
CPABHEHUIO C YEJIOBEKOOOPa3HbIMU

00€e3bsIHAMM.

154



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

CTpOCHHU:A CKCJICTA YCIIOBCKA,

CBA3AHHBIX C IIPAMOXOKIACHUCM

CpaBHHBATh OPYAUNHYIO ACSITEIBHOCTD
YEJI0BEKA U )KUBOTHBIX.

CpaBHuBaTh 0COOCHHOCTH BbICIIIEH
HEPBHOMU JIeSITEIbHOCTU YEJIOBEKa U
KUBOTHBIX
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5.4 | JIBWXKyILIHUE CUIIBI JBrkymue cuiibl ((pakTops) PackpsiBarh conepkaHue TEpMUHOB U
(pakropsr) aHTPOIIOTeHEe3a: OMOJIOTUYECKHE, MOHSATHI: HACJIEICTBEHHAS
AHTPOIIOTeHE3a coupaibable. COOTHOLIEHUE M3MEHUYMBOCTb, €CTECTBEHHBIN OTOOD,

OMOJIOTUYECKHX U COLIMATBHBIX OpYyAUiTHAs AESITEIbHOCTD, IPYIIIOBOE
(GhaKkTOpOB B aHTPOTIOTEHE3E. COTPYIHUYECTBO, OOIIEHUE, PEYb.
JleMOHCTpaLHH XapakTepu3oBaTh ABUKYILINE CUIIbI
TaGuIel U cxeMbr: «J[BIKyIHe crypr | HTPOTIOTEHEsa: OuosIoTHYECKUE U
AHTPOIIOTEHE3a. COLHAJIBHBIC
Oo6opynoBaHue: MyJsKU IPEAMETOB
MaTepUAIbHON KYJIbTYpPbI IIPEIKOB
YeJIoBeKa

5.5 | OcHOBHBIE CTaIUU OCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpreiBaTh conepxaHue TEPMUHOB U

aHTPONIOTEHE3a

Pannue yenoBekooOpa3zHble 00€3bsHBI
(IPOKOHCYJIBI) U PAHHUE TTOHTUIBI —
oO01ue MpeaKu YeI0BEKOOOPa3HBIX
00€3bsH U JIIoJeH. ABCTPAJIONUTEKH —
JIBYHOTM€ TIpeIKu Jroaen. Yenosek
YMEJbIN, EPBbIE U3TOTOBIEHUS
opyauu tpyaa. Henosek
MPSIMOXOJSAIINN W TIEPBBIN BBIXOJ
Jroneit 3a npenensl Adpuku. Yemosek
reuaenp0eprekuil — 00U MpeIoK
HEaHJIEPTAJIbCKOTO YEJIOBEKA U
YeJI0BEKa pasyMHOro. Yenosek
HEaHJIePTATIbCKUNA KaK BUJI JIOJEH
XOJIOAHOTO KiimMara. Yenosek

MTOHATHI: aBCTpAJIONUTEK, UenoBek
yMedbiid, YenoBek mpsMOXOIAIINMA,
Yenosek reiaenpoeprckuii, Yenosek
HEaH/IePTAJIbCKU, KPOMaHbOHEII,
JICHMCOBCKHUU 4YeJIOBEK, YelmoBek
pa3yMHBIN COBPEMEHHOTO THUIIA,
MAJICOTCHETHKA.

XapakTepu30BaTb OCHOBHBIE CTaIUN
AHTPOIIOrEHE3A.

BBISBIATE TPOTPECCUBHBIE YEPTHI,
MOSIBUBILMECS Y MPEJIKOB YEJIOBEKA Ha
Pa3HBIX CTAUSIX aHTPOIIOIEHE3a.

156



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

pa3yMHBIN COBPEMEHHOTO THUIIA,
JIEHUCOBCKHI YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npezaeiamMu AQpuKH.
[TaneoreneTrka u MaI€OreHOMHUKA.
JleMoHCTpaMu

IToprpetsl: JI. JIuku, A. 5. Porunckuid,
M. M. I'epacumoB.

Tabauibt 151 CXEMBI:
«OBOIIOLIMOHHOE JIPEBO YEJIOBEKA,
«ABCTPaIONUTEK, «Yenosek
YMEIIbIIY, «Yenosek

MPSAMOXOJISIIINI, «JleHuCOBCKUM
yeoBek», «Heanaepranbusiy,

«KpomanboH1B, «IIpenku yenoBekay.
Oob6opynoBanue: MoAEIN TOpCa
IIPEJKOB YEJIOBEKA; MYJISKUA MPEAMETOB
MaTe€pUaTbHON KYIbTYPHI PEIKOB
YeJI0BeKa

[TpuBOIUTH IPUMEPHI TIPE/ICTABUTENIEH
OCHOBHBIX CTaJMil aHTpOIOTeHe3a:
OMUCHIBATh UX aHTPOIIOMETPUUECKUE

JTaHHBIE, 00pa3 JKU3HU U OPYAUs TpyAa.

CpaBHHBATh MpEACTABUTENEH
OCHOBHBIX CTaJUi aHTPOIIOT€HE3A
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5.6

BOJIIOIHSI
COBPEMEHHOTO
YeJI0BeKa

DBOIIOIUS COBPEMEHHOTO YeJIOBEKa.
EctecTBeHHBIN OTOOP B MOMYJISAIUAX
yesoBeka. MyTallMOHHBIH MPOIECC U
nosumMopdusM. TomynsiuoHHbIe
BOJTHBI, Jpeli) TeHOB, MUTpAIUS U
«@(hdext ocHOBATESD» B TOMYIISIUIX
COBPEMEHHOTO YeJIOBEKa.

JleMoHCcTpanun

Ta6J'IHI_II>I U CXEMBI: «DTarbl 9BOJIIOIINH
YCJIOBCKa»

PackpbiBaTh coniepikanre TEPMUHOB U
MOHATHUMN: MYTAlIMOHHBIN ITPOLIECC,
MOJIMMOPU3M, TTOMYIISIITIOHHBIE BOJIHEI,
npetid reHoB, Murparus, «3ppexrt
OCHOBATEJIS.

XapakTepu3oBaTh POJIb €CTECTBEHHOIO
oTOOpa B MOMYJSALMSIX COBPEMEHHOTO
YeJI0BEKa.

OueHuBaTh pojab MyTallUOHHOTO
poI1iecca, MOMyJIAIUOHHBIX BOJIH,
npeiida reHoB, Murpanuu, «3pdexra
OCHOBATEJIS» B HBOJIFOIIUU MOMYJISALINI
COBpPEMEHHOTIO0 ueiioBeka. [IpuBoauts
npuMepsl GaKTOpPOB, CIIOCOOHBIX
BbI3BaTh MOMYJISIIUOHHBIEC BOJIHBI B
ABOJIFOLIUHA COBPEMEHHOTO

YCJIOBCKA
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5.7

UYenoBeueckue pachl.
MexucuuIIMHapHbIC
METO/Ibl AaHTPOIIOJIOTUH

Yenoseueckue pacskl. [lonsitue o pace.
Bonbime pacel: eBporieouHas
(eBpa3uiickasi), aBCTpaIO-HErPOUIHAS
(9KBaTopuabHasi), MOHTOJIOUTHAS
(a3uarcko-aMepukaHckas). Bpems u
OyTH  paccejeHus  4YeloBeKa  II0
wiaHere. ENMHCTBO  4YenoBEYECKUX
pac.

Hay4unas HeCOCTOATENBHOCTH

pacusma. [IpucnocobieHHOCTD
YeJioBeKa K Pa3HbIM YCIOBHSIM
OKpy»Karoleu cpeapl. BiusiHue
reorpaduueckor cpenbl u aperda
T€HOB Ha MOP(OJIOTHIO U
(hU3HOIIOTHIO YeTIOBEKa.
MeXTuCIMTUTMHAPHBIC METOABI B
buznyeckoi (6MOIOTUYECKOM)
AHTPOIOJOTHU. DBOIFOLMOHHAS
AHTPOTIOJIOTHS | MaJIe0aHTPOIIOIOTHS
YEJI0BEYECKUX MOMYIALUM.
buoconmansHbie HCCIeTOBAHUS
Ipupoasl yesoseka. Mccnenosanue
KOJBOJIIOIINH OMOJIOTHIECKOTO H
COLIMAJIbHOTO B YETIOBEKE.

JleMoHCTpaMu

PackpeiBaTh conepxaHne TEPMUHOB U
MOHATHUM: paca, pacoreHe3, pacusM,
COLIMAJIbHBIN JapBUHU3M.
XapakTepu3oBarh MPU3HAKU OOJIBITNX
pac 4eyioBeKa: €BPOICOUTHOM
(eBpa3miickoil), aBCTpaIo-HETPOUTHOMN
(?KBaTOpHUATBHOI ), MOHTOJIOUTHOM
(a3marcko-aMepUKaHCKOM).

BrisiBasTE MIPUYUHBI
BO3HUKHOBEHUS YEIOBEUECKHUX pac.
[IpuBOAUTE MpUMEPHI ATANTUBHBIX
MIPU3HAKOB Y  IPEACTABUTENEHN
YEJI0BEUYECKHX pac.

[IprBOOUTE CBUAETENBCTBA EAUHCTBA
IIPOUCXOKICHHS YEIIOBEYECKHUX Pac.
ComnocTaBisaTh aJalTUBHBIE TUIIBI JIFOAEH
C pacoBBIMM ITpU3HaKaMH. /{oka3bIBaTh
HAay4YHYIO0 HECOCTOSTEIBHOCTD pacu3ma
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Ta0nuiibl U cxeMbl: «Pachl yenoBekay.
IIpakTuyeckasi paéora

«M3yueHune FKOIOTUYECKUX
aJanTauy 4eI0BeKa

Hroro vacos 1o teme 10
6 | Tema «9koji0rHs — HAYKAa 0 B3aUMOOTHOIIIEHUSIX OPTaHU3MOB U HAJIOPTraHU3MEHHBIX CHCTEM C OKPY:KAKOIIEeH
cpenoin»
6.1 | 3apoxaeHue u | 3apoxaeHrue U pa3BUTHE AKOJIOTMU B | PackpeiBaTh colepkaHue TEPMUHOB U

Pa3BUTHUC 3KOJIOTUHN

tpynax A. I'ymGonpara, K.®. Pynbe,
H.A. CeBepuosna, J. ['ekkens,

A. Tencnu, B.H. Cykauépa. Paznensi u
3a1a4u dK0JI0ruu. CBI3b DKOJIOTHU C
JIpyruMu Haykamu. JlemoHcTpanuu

[Hoptpetsr: A. I'ymG0mBAT,
K. ®@. Pynbe, H. A. CeBepnos,

0. I'ekkenb, A. Tenciu, B. H.
CyxkauéB. TaOIUIILI U CXEMBbL:
«Paz3nensl PKOIoTun»

ITOHSATHN: DKOJIOTHsl, AyTIKOJIOTHS,
CUHIKOJIOTHs, DKOJIOTHsI COOOLIECTB U
DKOCHUCTEM, DKOJIOTHs BUIOB U
MTOIYJISALIAMN.

XapaxkTepu30BaTh OCHOBHBIE DTAIlbI
3apOXKACHUS U PA3BUTHUS DKOJIOTUU KAK
HayKH.

[IpuBoUTH TpUMEPHI OOBEKTOB
W3Y4YEHHUsI DKOJIOTHH.

Ha3piBaTh OCHOBHBIE 3aJadyu, CTOAIIHUC

nepes; y4€HbIMA-IKOJIOTaMH.
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YcraHaBiMBaTh B3aUMOCBSI3b SKOJIOTUN
C IpyTMMHU HayKaMH

6.2

MeToabl SKOJIOTHUH.
3HaueHne
DKOJOTHYECKNUX 3HAHUMI
JIJIS YeJOBeKa

Metons! 3xonorun. IloseBrie
HaOMIOeHUSI. DKCIIEPUMEHTHI B
AKOJIOTHU: TIPUPOJHBIE U
naboparopusie. MonenupoBaHue B
AKOJIOTUU. MOHUTOPUHT
OKPY>KaIOIIEH Cpebl: JTOKAJIbHBIM,
pErHOHAIBHBIN U TII00AbHBIN.
3Ha4eHUE IKOJOTUYECKUX 3HAHUN
JUIS1 YETTOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHHUE KAK OCHOBA
CBSI3€11 YEJIOBEUYECTBA C IPUPOION.
DopMHUPOBAHUE IKOJIOTUUECKOU
KYJBTYPBI U DKOJIOTMYECKOM
rPaMOTHOCTH HACEJICHHUSI.

JdeMoHcTpanuu

TaOuuie! U cxeMbl: «MeToabl
AKOJIOTUNY, «CXxemMa MOHUTOPUHT A
OKpy>Xaroliei cpeapl». JlaboparopHast

PackpriBaTh cosiepkaHue TEPMUHOB U
MOHSTHUH: TIOJIEBbIE HAOIONCHMS,
MOHHUTOPHUHI OKPYXKAIOILIEN CPEIbI,
MOJICJIMPOBAHUE, SKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapaxkTepu3oBaTh METObI SKOJIOTHHU.
[IpuBOAUTH IPUMEPHI TIOJIEBBIX
HaOJIIOJICHUH B HKOJIOTHUH.

BoIsIBASITE 0COOEHHOCTH MOHUTOPUHTA
OKPYKaroIeN Cpenbl KaK METoAa
AKOJIOTUYECKUX MCCIICIOBAHUM.
O060CHOBBIBATh 3HAYCHUE
AKCIIEPUMEHTOB B HKOJIOTMYECKHUX
HCCIIEIOBAHUSIX.
CpaBHuBatTh naboparopHbie u
MPUPOIHBIE SKCIIEPUMEHTHI KaK METObI
JKOJIOTUYECKUX UCCIIEOBAHUM.
OueHnBaTh 3HAYEHNE TPOTHO3ZUPOBAHUS
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pabora KaK METO/Ia 3KOJIOTUYECKUX

«3yueHne METO0B IKOJIOTHYE CKUX UCCIIE0OBAHMIA.

HCCIICIOBAHNID) O060CHOBBIBATH HEOOXOJUMOCTh
HKOJIOTUYECKUX 3HAHUU TUISt

COBPCMCHHOI'O YCJIOBCKA

HToro yacoB mo teme 3

7 | Tema «Opranu3msl U cpea OOUTAHUSD)
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7.1 | Dxonoruueckue Dkonorundeckre HakTopsl U PackpsiBarh conepkaHue TEpMUHOB U
(bakTopbl 3aKOHOMEPHOCTH UX JICHCTBUSI. MOHSTUI: IKOJOTUYECKUM PakTop,

Krnaccudukarms skomorndeckux OMOJIOTMYECKUI ONITUMYM,
(bhakTOpOB: aOMOTHYECKHE, OTrpaHUYMBAIOUTUN (JIMMUTUPYIOIIH)
OMOTHUYECKHE, aHTPOTIOTEHHBIE. dakrop.
OO61ue 3aKOHOMEPHOCTHU JICUCTBUS KitaccudunmpoBars 3Kk010ruyecKue
AKOJIOrM4YecKux Gakropos. [IpaBuio (bakTopbl O pa3HBIM OCHOBAHUSIM.
munumyma (K. npenrens, FO. XapaxkTepusoBarb 00II1e
JIn6ux). TonepaHTHOCTS. 3aKOHOMEPHOCTH JICUCTBUSA
OBpUOMOHTHBIEC U CTEHOOUOHTHBIE HKOJIOTUYECKHUX (DAKTOPOB.
OpTraHU3MBl. OO60CHOBBIBATH JICUCTBUE 3aKOHA
JleMoHCTpanun ONTUMYyMa U 3aKOHA OIrPAaHUYMBAIOIIETO
TaOauIbl U cXeMBIL: « IKOJIOTHUUECKHE (axropa.
dakTops». [TpuBOIUTH IPUMEPBI:
Oo6opynoBanue: repbapuu U HILTFOCTPHPYIOIIHC JIeHCTBHE
KOJUICKIIUU PACTEHUHN U KUBOTHBIX, TpaBuIIa MUHUMYMa,
MPUCTIOCOOJICHHBIX K  BIIUSHUIO OTpaHIIHBAIOMICTO (baxtopa,
PATHYHBIX S —— BPUOMOHTHBIX W  CTCHOOMOHTHBIX
(hakTopoB OpraHu3MOB

7.2 | AGuoTtudeckue Abuotuueckue pakropsl. CBET Kak PackpsiBarh conepkanue TEpMUHOB U

dakropsl. CBeT Kak
HKOJIOTUYECKUI (haKTOp

sKoJioThueckuil pakrop. JleiicTBue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTpa
Ha OPTaHU3Mbl. DKOJIOTUYECKHUE
TPYIIIBl PACTEHUN U dKUBOTHBIX T10

MOHATUM: CBET, (OTONEPUOIN3M.
XapakTepu3oBaTh JIEUCTBUE CBETA KaK
AKOJIOTMYECKOTO (haKTopa.
CpaBHUBATH IEHCTBUE PA3HBIX
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OTHOIICHHUIO K CBCTY. CurnanpHas
POJIb CBCTA. cI)OTOl'IGpI/IO,III/I?;M.

JdeMoHcTpanuu
Taomuibe!l U cxembl: «CBETOBOM

CIIEKTP», « DKOJIOTUUECKHE TPYIIITHI
YKUBOTHBIX TI0 OTHOIIICHHUIO K CBETY.
Oo6opynoBanue: repbapuu
CBETOIIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJTMBBIX PACTCHUM;
CBETOIIOOMBBIC, TCHEIOOUBBIC U

TCHCBLIHOCJIIMBBIC KOMHATHBIC PACTCHUA.

JlaboparopHas paGora «BblsgBieHUE
IPUCHOCOOIIEHUI OPraHU3MOB K
BIIMSIHUIO CBETA)

YYaCTKOB COJIHEYHOTO CIIEKTpa Ha
OpTaHU3MBI.

BBIABIATE 0COOCHHOCTH CTPOCHUS U
KU3ZHENIEATCITLHOCTH PACTCHUM Pa3HBIX
AKOJIOTUYECKUX TPYII IO OTHOIIEHUIO K
CBeTY (CBETOIOOUBEIE, TEHETIOOUBBIE,

TEHEBBIHOCIIUBBIE).
[IpuBonuTh [IPUMEPHI pacTeHui
pPa3HBIX JKOJIOTMYECKHX TPyHIl IO

OTHOIIICHUIO K CBETY.

BBIABIATE 0COOCHHOCTH CTPOCHUS U
KU3ZHENEATEITbHOCTH )KUBOTHBIX PA3HBIX
HKOJIOTUYECKHUX TPYMI MO0 OTHOIIEHUIO K
CBETY (ITHEBHBIE, CyMEPEUHbIE, HOUHBIE).
[IpuBOIUTH IPUMEPHI KUBOTHBIX
Pa3HBIX SKOJIOTHYECKUX TPYIII 10
OTHOIIEHUIO K CBETY.

O060CHOBBIBATh 3HAYCHUE

dhoToneproau3Ma B )KM3HH OPTaHU3MOB
Y TSI TPAKTUKHU CEJIbCKOTO XO3SIMCTBA
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7.3

AbuoTtuueckue
(baxTophI.
Temmeparypa Kax
HKOJIOTUYECKUI (haKTop

TeMmrmeparypa Kak 3KOJIOTHYECKUI
dakrop. [lelicTBue Temmeparypbl Ha
opraHu3Mmsl. [ IOUKHIIOTEPMHBIE U
TOMOMOTEPMHBIE OPTaHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdeMoHcTpanuu

Ta0nuiel U cxeMbl: « TenaokpoBHbIE

KHUBOTHBICY, ((XOJIOI[HOKpOBHBIG
JKHUBOTHBICY .

Oo6opynoBanue: repOapuu u
KOJUICKIIUM TEIUIOTIOOUBEIX,
3UMOCTOMKHX, MOPO30yCTONYMBBIX
pacTEeHUId; Yydesia MTULL U 3BEPEil.
JlaboparopHas padora «BbIsBieHUE
PUCTIOCOOJICHU OPTraHNU3MOB K
BIIUSIHUIO TEMITEPATYPhD»

PackpeiBaTh conepxkaHue TEPMUHOB U
MIOHATHI: TEMIIEpaTypa,
MONUKWJIOTEPMHBIE (XOJIOAHOKPOBHEIE),
roMoiioTepMHbI€ (TEIIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, SBPUTEPMHBIC
OpraHU3Mbl, CTECHOTEPMHbBIE OPTaHU3MBI,
TEPMOPETYIIALU.

XapakrepusoBarb ACHCTBUE
TEMIIEPaTypbl HA OPraHU3MbI. BBISBIATH
O0COOEHHOCTH CTPOCHUS U
KU3HEIEIATEIbHOCTH ITOMKUIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) M TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOANTE TPUMEPHI NOMKHUIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) M TOMOMOTEPMHBIX
(TETIIOKPOBHBIX ) )KUBOTHBIX. BBISABIATH
0COOCHHOCTH CTPOCHUS U
KU3ZHEJEATETbHOCTH TETUIONIOONBBIX,
3UMOCTOUKHX, MOPO30yCTONYUBBIX
pacTeHUN.

[IpuBOIUTE TPUMEPHI TEMIOTIOOUBBIX,
3UMOCTOUKHX, MOPO30yCTONYUBBIX
pacTeHUN.

[IpuBOAUTH NPUMEPHI 3BPUTEPMHBIX H

CTCHOTCPMHBIX OPIraHU3MOB.
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7.4

AbOuotnueckue
baxTophl. BiaxxHocTtb
KaK DKOJIOTHYECKHUHU
dakTo

BrnaxxHOCTh KaK 5KOJIOTUYECKUN
dakrop. [Ipucnocobnerus

pPacTEeHHIl K MOAJEPKAHUIO BOJHOTO
6ananca. Knaccuduxanus pacrennii

10 OTHOIIICHUIO K BOJIE.
[IpucnocoOneHus >KUBOTHBIX K
M3MEHEHUIO BOJHOTO PEKUMA.
JdemoHcTpauuu

Tabnuiel U cxembl: «Duznonornueckue

aJanTaluy >KUBOTHBIX).
Oo6opynoBaHue: repOapuu pacTCHUIH,
OTHOCSIITUXCS K TUTpoduTam,
Kcepodutam, Mme3o¢puTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIIIL.
Jlaboparopnas paGora

«AHaTroMu4eCcKue 0COOCHHOCTU
pacTeHM U3 pa3HbIX MECT OOUTAHUS

PackpriBath copepxaHue TEPMUHOB U
MOHSITUIA: BIAXKHOCTB, TUAPOPUTHI,
rurpouTh, Me30(UTHI, KCEPODUTHI,
KUBOTHBIE: BOJHBIE, ITOJYBOJHbIE,
Ha3EeMHBIE.

XapakTepu30oBaTh JIEHCTBUE BIAXXHOCTU
KaK 9KOJIOTUYECKOTO (pakTopa. BrIABIATH
0COOEHHOCTH CTPOEHUSA U
KU3ZHEACITEIbHOCTH PACTCHUM Pa3HBIX
HKOJIOTMYECKHUX TPYTII [0 OTHOLIEHUIO K
BOJIE.
[IpuBOAUTH IIPUMEPBI pacTeHui
pa3HBIX OKOJOTUYECKUX TPYIMI IO
OTHOIIICHHUIO K BOJIE.

BhIsBASATH aHaTOMUYECKHUE U
(bU3HOTOrNYECKUe MPUCIIOCOOIEHUS
KUBOTHBIX K U3MEHEHHUIO BOJHOTO
pexXuMa.

[TpuBoauTH IPUMEPHI BOJIHBIX,
MOJTYBOJHBIX M HA3€MHBIX )KHBOTHBIX
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7.5

Cpenpl oOuTaHusS
OpraHU3MOB

Cpenbl oOUTaHMS OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3IyIlIHAS, MOYBEHHA,
FJ'Iy6I/IHHa$I IIOAIIOYBCHHAA,
BHYTpHOpPraHU3MCHHAas.
OU3NKOXUMHUYECKUE OCOOCHHOCTH Cpell
oOuTaHus OpraHu3MOB.
[TpucnocoOneHus: OpraHu3MOB K KU3HU
B Pa3HBIX cpeaax.

JdeMoHcTpanuu

Tabnuiet U cxembl: «Cpenbl OOUTaHUS

OpPraHu3MOB».

Oo0opynoBaHMe: KOJUICKIIMHU KUBOTHBIX,
0oOUTAaIONIMX B Pa3HbIX cpeaax

PackpbiBaTh  copepkaHWe€  TE€pMHHA
«cpena oOuTaHus».

XapakTepu3oBaTh 0COOCHHOCTH BOAHOM,
HA3€MHO-BO3/1YIIIHOM, IIOYBEHHOM,
1yOUHHO MOATIOYBEHHOU U
BHYTPHUOPTaHU3MEHHOM CpeJl OOMTaHus.
CpaBHuBaTh (PUBUKO-XUMUUYECKUE
YCIIOBHS Pa3HBIX Cpel OOUTAHMS.
BoISIBASTE 4epThl MPUCIIOCOOIECHHOCTH
OpraHu3MOB K OOMTAHUIO B BOJHOM,
HA3€MHO-BO3/1YIIIHOM, TIOYBEHHOM,
BHYTPHUOPTIaHU3MEHHOM Cpeax
oOuTaHus.

[TIpuBOAUTH TPUMEPHI OPraHU3MOB,
OoOMTaIOIIMX B Pa3HbIX Cpeaax
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7.6 | buonoruyeckue buonornueckue purmsl. Baeninue n PackpriBaTh conepxaHue MOHATHUS
PHUTMBI BHYTPCHHHUC PUTMEI. CyTO‘lHLIe 51 «OHOJIOTUYECKUE PUTMBD).

FOANYHBIC PUTMBI. XapaxkTepu3oBaTh 0COOEHHOCTU
[Tpucnoco06aeHHOCTh OPTaHU3MOB K BHCILHUX, BHYTPEHHHX, CyTOYHBIX U
CE30HHBIM H3MEHEHUAM yCIIOBHI TOIMYHBIX OMOJIOTUYECKUX PUTMOB.
KHU3HH. [IpuBOAUTE TPUMEPHI NPOSBIICHUS
JdemoHcTpauuu OMOJIOrMYECKUX PUTMOB Y Pa3HBIX
Tabauiel 1 cxeMbl: «bronornueckue OPTraHU3MOB.
PUTMBD?. Brrisasnare YCPpThI HpI/ICHOCO6JI€HHOCTI/I
OGopynoBanue: repoapun u OpPraHU3MOB K CE30HHBIM U3MEHEHUAM
KOJUICKIIUY PACTEHUM U )KUBOTHBIX, YCIIOBUH JKU3HHU.
o0nagaromx yepraMu OnuceIBaTh CE30HHBIE ABJICHUS B )KU3HU
IPUCIOCOOIIEHHOCTH K CE30HHBIM OpPraHU3MOB, PACIIPOCTPAaHEHHBIX B
WU3MEHEHUSM YCIIOBUM )KU3HU CBOEH MECTHOCTH

7.7 | KuzHenusie Gpopmbl XKuzHeHHble POPMBI OPraHU3MOB. PackpriBaTh conepxaHue MOHATHUS

OpTraHu3MOB

[TonsTue o )xu3HeHHoOU popme.
Kuznenusie popmbl pacTeHUI:
JIEPEBBS, KyCTAPHHUKH, KyCTAPHUUIKH,
MHOTOJICTHHE TPaBbl, OTHOJICTHHE
TpaBbl. JKu3HeHHbIEC (OPMBI JKHBOTHBIX
TUAPOOHOHTHI, T€OOMOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOCHUS U

o0pasza >KH3HH.
JdeMoHcTpanuu
Tabnuiel 1 cxembl: « ) KU3HEHHBIE

«OKU3HEHHas (hopMa OpraHu3Ma.
BbIABIATE 0COOEHHOCTH CTPOSHUS U
KU3HENECATEIbHOCTH PACTEHUM pPa3HbIX
KU3HEHHBIX (QOPM.

IIpuBoauTE MpUMEPHI PACTEHUN PA3HBIX
YKU3HEHHBIX (OPM.

BbIsSBASTE OCOOCHHOCTH CTPOCHUSI U
JKA3HEAECATEIbHOCTH YKUBOTHBIX

Pa3HbIX JKU3HEHHBIX (HOPM.

[IpuBOIUTH IPUMEPHI KUBOTHBIX
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(dbopMbI pacTenuin», « Ku3zHeHHbIe
dbopMbI )KUBOTHBIX». QO0pyn0OBaHME:
repOapuu U KOJUIEKIIUU PACTCHUN U
KUBOTHBIX PA3JTMYHBIX KU3HEHHBIX

(opm

Pa3HbIX JKU3HEHHBIX (HOPM

7.8

buotnyeckue gaxTopsl

buotnueckue (akTopBbI. Buner
OMOTHYECKHUX B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CHMONO3
u ero ¢opmel. [Tapazutusm,
KOOIIEpaLus, MyTyaausm,
KOMMEHCcaIN3M (KBapTUPAHTCTBO,
HaxJeOHu4yecTBO). Herpoduueckue
B3aMMO/ICHCTBUS (TOTMYECKUE,
dbopuueckue, pabpuyeckue).
3HaueHre OMOTUYECKUX
B3aUMOJICVCTBUH ISl CYyIIECTBOBAHUS
OpraHU3MOB B cpejie OOUTaHUsI.
[IpyHUIKT KOHKYPEHTHOTO

uckiroueHus. JdemMmoncrpanuu

Ta0muibsl U CXeMBI: « DKOCUCTEMA

PackpriBarh copepxaHue TEPMUHOB U
MMOHSTUIN: KOHKYPEHIIHS, XUII[THAYECTBO,
Mapa3uTru3M, MyTyaJIUu3M,
KOMMEHCaJIN3M, HeTpO(hUUIECKUE
B3aMOJEHCTBHSL.

XapakTepu3oBaTh BUIbI OMOTHYECKUX

B3aMMOJIECHCTBHU.

OOBICHATH CYITHOCTh KOHKYPEHIINH,
XUIHUYECTBA, MMapa3uTU3Ma,
MyTyaJin3Ma, KOMMEHCaJIU3Ma.
[TIpuBOAUTH TPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTHYCCKUX
B3aMMOJICVCTBUAX PA3HBIX TUIIOB.
OneHuBaTh 3HaYeHHE OMOTHUYECKUX
B3aUMOJICVCTBUH JIJISI CYIIECTBOBAHUS
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HIUPOKOJIUCTBCHHOT'O Jcca»,

«DKOoCHCTEMa XBOMHOTO JIECay,

«lenn mutanusay,
«XuugHuyecTBoy, «llapazutuzmy,
«Konkypenmusn», «Cumonosy,
«Kommencanusmy». QdopynoBanue:
KOJUJIEKIIUU KUBOTHBIX,
YYaCTBYIOIIUX B Pa3IUYHBIX
OMOTHYECKUX B3aMMOJICHCTBUIX

OpraHusMoOB B CpCAC oOuTaHus.

OO0O0CHOBBIBATH TIEWCTBHE
MIPUHITUTIA KOHKYPEHTHOTO
HUCKJIIOYECHUS

Hroro

qacoB II0 TCMC

9

Tema «IK0JIOTHA BUIOB M MOMYJISILM I
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8.1

DKOJIOTUYECKHUE
XapaKTEePUCTUKHU
MOMYJISLINI

DKOJIOTMYECKUE XAPAKTEPUCTUKH
nonyasuuu. [lomymsiius kak
ouonornyeckas cuctema. Ponp
HEOJHOPOAHOCTHU CPEbl, GU3ZHUECKUX
O0apbepoOB M OCOOEHHOCTEHN OMOJIOTUH
BUJIOB B (POPMHUPOBAHHUH
IIPOCTPAHCTBEHHOMN CTPYKTYPBI
nonyasuui. OCHOBHBIE [TOKa3aTeNln
MOMYJSIIUN: YUCIEHHOCTb, TUIOTHOCTbD,
BO3pacTHas U MOJIOBAs CTPYKTYpa,
POXAAEMOCTh, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUSI.
JleMoHCcTpanun

Tabnuiibl U cXeMbl: « DKOJOTUYECKHE
XapaKTEePUCTUKU MOMYIISALUNY,
«IIpocTpaHcTBEHHAas CTPYKTypa
nonyasinun», «Bo3pacTHble MUpamMuIbl
TOTTYJISILIAN

PackppiBaTh conepikaHue MOHATHS
TIOTTYJISITIAS .

OreHnBaTh 3HAYCHUE HEOTHOPOTHOCTH
cpenpl, GU3NIECKUX OapbhepoB U
0co0eHHOCTEN OMOJIOTUN BUIIOB B
dbopMHUpPOBAaHUH TTPOCTPAHCTBEHHON
CTPYKTYPBI TIOTTYJISIIHHA.

[IpuBOANUTE ITPUMEPBI MOMYISALUN
Pa3HBIX BUIOB PACTEHUH U )KHBOTHBIX.
XapakTepu30BaTh OCHOBHBIE
HKOJIOTUYECKHE TTOKa3aTeNn
MOMYJISIITUU: YACIICHHOCTD, TIJIOTHOCTD,
BO3pACTHAs U TIOJIOBAsi CTPYKTYPA,
POXIAEMOCTh, MPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHSL.
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8.2 | Dxonornueckas DKoJIoruyeckas CTpyKTypa Monyiasiuuu. | PackpeiBaTh cojepaHue TEPMUHOB U
CTPYKTYypa MOMYJISIUH. OrneHka YUCICHHOCTH MOMYJISIIUH. MOHATUN: TMHAMUKA TOMYJISIIUH,
JlnHaMHKa TOMyJISIIAN JMHaMUKa MOIYISIUU U €€ PEryIAlul. | GHOTHYCCKHUHA TOTSHITHAT
U €& peryisnus buotnuecknii noTeHIMaN NOMYJISLUY. TOMYJISILINH, KPUBbIE BBIKUBAHUS,

MonenpoBanye THHAMUKH (bakTopbl CMEPTHOCTH, EMKOCTD
nonyssuny. Kpusble pocra cpenbl. OOBbACHATL 3aKOHOMEPHOCTH
YUCJIEHHOCTHU nonyisainuu. Kpusbie pasMelleHus 0cobeil MOMyJIANMH Ha
BLDKI/IBaHHu;I. Perynsiims 4ucineHHoOCTH | oo oo oo epPHTODHIL.
MOMYJISLUMN: POJIb (DAKTOPOB .
YIALMA: portb b poB, OneHnBaTh OMOTUYECKUM MMOTEHITUAT
3aBUCSIIMX U HE 3aBUCSIIUX OT .
H H MONYJSILHUN pa3HbIX OPTaHU3MOB.
IJIOTHOCTH. DKOJIOTUYECKUE CTPATETUH
(-uK ) AHanu3upoBaTh KPUBBIE pOCTa
BUIOB (- 1 K-cTparerun).
P YUCJICHHOCTHU MOMYJISALUU U KPUBbBIC
JdeMoHcTpauuu
BBDKHBAHUSL.
Tabruupt v cxembL: «CKOgOCTB OO60CHOBBIBATH TPUYUHBI CACPIKUBAHUS
3aceseHus MMOBEPXHOCTH 3eMJIIU
p OMOTHUYECKOTO MOTEHIMAa pOCTa U
a3JIMYHBIMU OpPTaHU3MaMK»
P P MIPUYUHBI BCIIBIIIEK POXKIAEMOCTH Y
OTJETbHBIX OPraHU3MOB.
[Tepeuncnsate pakTOpbl CMEPTHOCTH,
PEryIUPYIOIINE YUCICHHOCTh
MOMYJISIUAN PACTEHUN U )KUBOTHBIX.
OnuchIBaTh SKOJIOTUYECKUE CTPATEr N
BHJIOB
8.3 | Dkonmoruyeckas HUIIA [TonsiTne 00 PKOIOTUYECKOM HUIIIE PackpsiBars conepxxanue

BUIA

BHU1a. MectooOuTanue. MHOromepHas
MOJIENIb dKoNoTrnYeckor Huium Jlx. .

TEPMUHOB U MOHATHN:

9KOJIOTUYCCKaA HUIA, BUI, apcall,
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XarunHCcoHa. PazMmepsl s3Kkom0rndecKon
Huy. [loTeHuunaneHas u
pean30BaHHAs HUIIIU.

Bup xak cucrema nonynsinuil. Apeansl
BUJIOB. BUJIbI ¥ UX )KU3HEHHbBIC
CTpaTernuu. JKOJIOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEJICHUS U
MUTpalUi KUBOTHBIX. bruonornueckue
WHBAa3UU YYKEPOJHBIX BUJIOB.
JdemoHcTpauuu

[Toprper: JIx. W.

XarynHCoH. Tabaulbl U

cxeMbl: «Mopaenb

AKOJIOTHYeCKOr HUIM Jx.

N. XatunHcoHay.

Oo6opynoBanue: repbapuu pacTeHUM;
KOJIJIEKIIUU KUBOTHBIX.
JlaGoparopnas padora

«IIpucnocobneHust ceMsiH pacTeHU K
pacceseHnIo»

MHBa3usA. XapaKkTepu30BaTh
MHOTOMEPHYIO MOJIEIIb
sKoJiorndeckor Humu Jx. U.
XaTYMHCOHA.

[IpuBOAUTE MIPUMEPHI HKOJTOTHUECKHUX
HUIII PA3HBIX BUJIOB PACTCHUH U
KUBOTHBIX.

BBISBIATE OTIIMYKE KOJTOTUYECKOU
HUIILIY BUJIa OT €r0 MECTOOOUTAHUS.
['paduuecku n3oopakath

MHOTOMEPHYIO MOJIETIb
DKOJIOTMYECKOM HHIIKA JJISI Pa3HbIX
BUJIOB. BorsaBiaTe IPUYHHBI
pas3Inuni B pasmepax

DKOJIOTUYECKOM HMIIM Y pPa3HbIX
BUJOB pPAacTEHHMH M  KUBOTHBIX.
AHanu3upoBaTh MIPUYHHBI "
MOCJIEICTBUASL CMEHBI JKOJIOTHMYECKOM
130500005

Hroro yacoB o teme

9

9 Tema «IKo0J0THUA COOOHIECTB. DKOJOTHUYECKHE CHCTEMBI»
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9.1

Coo0mrecTBO
OpTraHU3MOB —
OHOIIEHO3

CoobmectBa opranu3moB. buorenos u
ero cTpykrypa. CBsi3u Mexay
OpraHu3Mamu B OMOIICHO3E.
JleMoHCcTpanun

Tabnuubl u cxembl: «CTpyKTypa
OuoleH03a», «IKOocCUCTEMA
IUPOKOJIUCTBEHHOTO JIECay,
«IKOocucTEMa XBOMHOTO JIECA»

PackpbIBaTh copepikaHue TEPMUHOB U
ITOHSITHI: OMOIIEHO3, OMOTOIIL.
Xapaktepu3oBaTh OMOIEHO3 U €T0
CTPYKTYpBI: BUIOBYIO,
POCTPAHCTBEHHYIO, TPOUUECKYIO.
[lepedncisTe U IPUBOAUTH IPUMEPHI
CBA3EH MEXKJly OpTaHU3MaMH B
OouoneHo3e
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9.2

DKocucTeMa

DKocucTeMa Kak OTKPBITasi CUCTEMA
(A.JIx. Tencnu). @yHKIIMOHAJIbHbBIC
OJIOKM OpTraHU3MOB B 9KOCHUCTEME:
MPOAYLIEHTBI, KOHCYMEHTBI, PEIyLICHTHI.
Tpoduueckue ypoBHHU.

Tpoduueckue 1ienu u ceTu.
AOunotnueckue OJI0KH SKOCUCTEM.
I1ouBBI M MBI B SKOCUCTEMAX.
KpyroBopoT BeniecTs U MoTOK SHEPruu
B SKOCHCTEME.

JdeMoHcTpanuu

IToptpetsi: B. H. Cykaués, A.

k. Tencnm.

Talbnuiel U cxembl: «OyHKIMOHATbHBIE
IPyIIbl OPraHU3MOB B 3KOCHUCTEME,
«KpyroBopor BemecTs B 3KOCUCTEME,

«llenu nmuranus (macTOUIIHAS,
JETPUTHAS ).

Oo6opynoBanue: repOapuu pacTCHHI;
KOJUTCKITMY HACEKOMBIX; Uydelia MTHIT U
3Bepen

PackpbIBaTh coqep:kaHre TEPMUHOB U
MOHSTUH: HKOCUCTEMA, TPOTYIICHTHI,
KOHCYMEHTBI, pEAYLIEHThI, TPOUUYECKHE
YpOBHH, TpopuiecKkue (TUIIEBBIC) IETH
U CETH.

Ha3bIBaTh CTPYKTYpHBIE KOMIIOHEHTHI
HKOCHUCTEMBI.

XapakTepu3oBaTh PyHKLIUN U
IIPUBOJUTH TPUMEPHI OPraHU3MOB B
HKOCUCTEME Ha OCHOBE UMEIOIIMXCS
3HAHWUI O pacTeHUsIX, rpudax,
OaKTepHsIX U KUBOTHBIX.

OnuceiBaTh KPyroBOpOT BELIECTB U
IIOTOK SHEPTHH B 3KOCHCTEME.
OOBACHATH pOJIb OPraHU3MOB B
OMOJIOTUYECKOM KPYrOBOPOTE

BELLECTB U ITIOTOKE SHEPIHH.
[IpuBOINTH IPUMEPHI OPTaHU3MOB,
3aHUMAIOLIUX Pa3HbIe YPOBHU
TPOPUUYECKUX TUPAMUIL.

CocTaBisATh CXeMbl IIEpeHOCa BEUIECTBA
Y DHEPTUU B SKOCUCTeMax (Lenu
nutanus). CpaBHUBATh MaCTOUIITHBIC U
JETPUTHBIE LTI MUTAHUS
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9.3 | Dkonoruyeckue OcHOBHBIE MMOKAa3aTEIU IKOCUCTEMBI. PackpsiBarh conepkaHue TEpMUHOB U
IMUpaMu bl Bbuomacca u IIPOIYKIIHS. MMOHSITHH: MMpoaAyKIUsI, 6I/IOMaCC3,
DKOJOTUYECKUE MUPAMUIBI YUCEIT, AKOJIOTUYECKAsl MUPAMU/IA.
OMOMACCHI U DHEPTUH. XapakTepu30oBaTh NpaBHIa
JleMOHCTPALH AKOJIOTMYECKUX MUPAMUJ YUCEI,
TaOauIbEl U CXEMBI: « DKOJIOTHYECKAs OMOMAcCEI X SHEPTHH.
MUpaMua Yucen», « IKOJIOTHYecKas OOBACHATL NPUYUHBI PA3TUYHI
nupamMuga 6HOMaCCI>I», B IIPOAYKTHUBHOCTH Y Pa3HbIX
«JKooruyeckas nupamMuaa suepruny | IKOCHCTEM.
[TpuBOAUTH IPUMEPHI MPAKTUUECKOTO
MIPUMEHEHUS TTPABUJT HKOJIOTUYECKUX
MUPAMU]I.
CpaBHuBaTh OMOMacCCy M IPOAYKITUIO
DKOCUCTEM CylIM 1 MHUpOBOTO OKeaHa
9.4 | U3meHeHus Jlunamuxa s3xocucmem. PackpriBarh copepkanue TEPMHUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpotixu. NOHSATHI: CYKIIECCHS, KIUMAaKCHOE
CyKIecCcuun Dnyxmyayuu. HanpaBieHHbIE COOOIIECTBO, CYKIIECCUOHHBIN P,

3aKOHOMEPHbBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuyuHbIe 1 BTOpUYHBIE
CYKLIECCUU U UX IPUYHHBI.
AHTpONOreHHbIE BO3IEHCTBHS Ha

cykneccuu. KiimMakcHoe cooOuiecTso.

buopasznoobpasue u moiaHOTa
KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

XapakTepru3oBaTh CYKIIECCHUH:
MIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
UX IPUMEPHI U Ha3bIBaTh MPUYMHBI
CMEHBI COOOIIECTB.

CpaBHHMBAaTh BpEMCHHBIC U KOPEHHBIC
OMOTeOIIeHO3bl Ha KOHKPETHBIX
IIpUMepax CBOSH MECTHOCTH.
MonenupoBaTh pe3yJIbTaThl poIecca
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JleMoHCTpaun CMEHBI OMOT€0IEHO30B O] BIUSHUEM
Tabnuiel u cxembl: «OOpa3oBaHue aHTPOIOTCHHOTO (pakTopa

6omotay, «[lepBudHas cyKieccus,
«BoccranoBnenue jgeca nocine
noxapa»

177



denepanpHas padbovast mporpamma | buonorus. 10—11 kmaccsl (yrmyOnEHHBIN YPOBEHB)

9.5 | IIpuponnusie [IpupoaHbIE SKOCUCTEMBI. PackpbiBarh coliep:kaHue TEPMHUHOB U
HKOCHUCTEMBI DKocucmemvl 03€p u pex. IKocucmembvl | OHATHIA: (UTOILIAHKTOH, 300IIJIAHKTOH,
Mopeti U OKearo8. IKocucmemvl myHOp, | SPyCHOCTb.
J1ecos, cmeneti, nyCcmovlhb. XapakTepu30BaTh MPUPOIHBIE
JleMOHCTpAIMH HKOCUCTEMBI, UX OCHOBHBIE KOMITOHEHTBI
Tabauibl U cXeMbl: « IKOCUCTEMA (Ha mpuMepe 03epa, XBOHHOTO U
LIPOKOJIHCTBEHHOTO necay, HIMPOKOJIUCTBEHHOTO jieca). OObACHATD
«OJKOCHCTEMA XBOMHOIO JIEeCay, NPUYHHBI Pa3IIHON OHOMACChI
«JKocucTemMa o3epar. HPOAYHCHTOB 1 KOHCYMCHTOB B
Oo0opynoBanme: akBapuyM Kak MOJIEIIb TIPUPOAHBIX SKOCHCTCMAX.
CocTaBisTh MacTOMUILHBIE U
JKOCHCTEMBL.
_ | merpuTHBIE Henu NUTaHUS TPUPOTHBIX
IKCKypcusi « IKCKYpCUsl B TUHITMYHBIN
skocucrteM. [IpuBoauTh nmpumepsl
O6uoreoleHo3 (B 1yopaBy, OEpe3HsIK,
¥ OpraHU3MOB, BXOJSIINX B COCTaB
€JIbHUK, Ha CYXOHOJIbHBIN UITN
. . (UTOIIIAHKTOHA, 300IJIaHKTOHA,
MONMEHHBIN JIYT, 03€p0, 00JIO0TO)»
o6enroca. OG0CHOBBIBATH POJIb
SAPYCHOCTH B KU3HHU HA3E€MHBIX
skocucTeM. CpaBHUBATH OMOMAacCy U
MPOAYKIMIO BOAHBIX U HA3EMHBIX
DKOCUCTEM
9.6 | AHTpOnOreHHbIE AHTPOIIOTE€HHBIE YKOCUCTEMBI. PackpsiBare coxpepkaHue TEPMUHOB U
OKOCHUCTEMBI AFpO3KOCI/ICTeMa. ArpOHeHOS. MMOHSITUM: arpo’KOCUCTEMA, arpoIEHO3,
(arpo3kocucTeMBI) Paznuuus Mexy aHTpONOT€HHBIMU U MOHOKYJIETYDA. XapaKTepu30BaTh
MIPUPOAHBIMU 3KOCUCTEMAMU.
OCHOBHBIE KOMITOHEHTBI
JdeMoHcTpanuu
arpOdKOCHUCTEMBI.

Tabauibl U CXeMbl: K ATPOIICHO3Y,
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«KpyroBopoT BeliecTB U MOTOK SHEPTUU
B arpoiieHose». OdopynoBanue:
repOapuu KylnbTypHBIX U TUKOPACTYIIMX
pacCTECHUM.

IKCKypcusi «IKCKypcus B

arposKocucTeMy (Ha MoJie Uik B
TEIUTUYHOE XO35IHCTBO)»

[IpuBOAUTE IPUMEPHI arPOIKOCUCTEM.
CocTaBiATh eI MUTAHKSI arpOLICHO3A.
OOO0OCHOBBIBATH TPUYNHBI HU3KOM
YCTOWYUBOCTHU arpO3KOCUCTEM.
CpaBHHBATh arpO3KOCUCTEMBI U
IIPUPOJIHBIE DKOCUCTEMBL.
XapakTepu3oBarbk poJib 4YEJIOBEKA B
COXpaHECHUHU YCTOMYHMBOCTH
arpOdKOCHUCTEM

9.7

YpO03KOCUCTEMBL.
DKOMOHUTOPHHT

Yp603KOCUCTEMBI. OcHoBHBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
Toponckas diopa u dayHa.
CuHaHTpOnU3aLMs rOpoACKOH (hayHBbI.
buonornueckoe n X034MCTBEHHOE
3HAQUEHHE arpO’KOCUCTEM H
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHHUS
OCHOBHBIX B3aUMOJECHCTBUN
OPraHu3MOB B dKocucrtemax. Poib
KACKaoHo20 3¢hghexma u
8UO0820UPUKAMOPOES (KIH0UeBbIX
61008) 8 YHKYUOHUPOBAHUU
akocucmem. IlepeHoc sHepruu u
BELIECTB MEXKYy CMEKHBIMU

PackpriBaTh cosiepkaHue TEPMUHOB U
MOHATUI: ypOO3KOCHCTEMA,
CUHAHTpPOIU3AIHS, Topockas duopa,
ropojckas (hayHa, 5KOMOHUTOPHUHT.
XapakTepu30BaTb OCHOBHBIE
KOMITOHEHTBI YPOO3KOCHUCTEM.
OnuceIBaTh OMOJIOTHYECKOE U
XO35MICTBEHHOE 3HAUCHUE
ypOOIKOCHUCTEM.

[IpuBOAUTH NIPUMEPHI U OLICHUBATH
COCTOsIHUE YpOOIKOCHUCTEM CBOEH
MECTHOCTH.

BrbIsSIBISITE 0COOEHHOCTH TOPOJICKOM
duops U dayHEI.
CpaBHUBaTh

ypOOIKOCUCTEMBI "
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9KOCHCTEMaMH. YCTOMYHUBOCTh
OPTaHU3MOB, MOMYJISIIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX BO3/ICUCTBHU.
Mexanuzmwi 8030eticmaus 3a2ps3HeHUll
PA3HbIX MUNO8 HA CYOOP2AHUZMEHHOM,
Op2aAHUSMEHHOM, NONVIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 B030ELICMBUSL.
MeTtononorust MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOTCHHBIX
DKOCHUCTEM.

JdeMoHcTpauuu
Tabnuiet u cxembl: «IIpumepsr

ypOOIKOCUCTEM.
IIpakTueckas padora
«/3yuenue u onucaHue
ypOOIKOCUCTEMBI».
JlaGoparopnas padora
«3ydyenue pazHooOpazus
MEJIKUX TTOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX

SKOCHUCTEMAX»

IIPUPOJIHBIE HIKOCUCTEMBI
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Htoro yacoB no teme

12

10

Tema «buocdepa — riiodajbHAsE IKOCHUCTEMA)

10.1

buocdepa. Crpyxrypa
1 cocTaB buochepsl

2

buocdepa — obmerianerapHas
00oJ10uKka 3eMJIH, I7I€ CYILIECTBYET WU
CyLIEeCTBOBaJIA )KU3Hb. PazBuTne
npencTaBieHud o Ouocdepe B Tpynax
3. 3rocca. Yuenue B.M. Bepnaackoro o
ouocdepe. Obnactu 6uochepsl u eé
coctas. JKuBoe Beniectso onocdepsl u
ero GyHKIUU.

JleMoHCcTpanun

[Toprpersl: B. U. Bepuanckuii, 3.
3rocc.

Tabauiel u cxembl: «l'eocdepbl

3emnu», « DyHKIIUU KUBOTO BEIIECTBA»
MOJIyYa€MYI0 W3 Pa3HbIX UCTOUYHUKOB.

PackpbiBaTh coniep:kanre TEPMUHOB U
MOHATUI: Orocdepa, KUBOE BEIIECTBO,
KOCHO€ BEIIECTBO, OMOKOCHOE
BEIECTBO, OMOIreHHOE BEIICCTBO.
[IpuBonuTH HOPMYITUPOBKH OCHOBHBIX
nonoxxenui yuenus B. U. Bepuaackoro
o ouocdepe.

XapakrepuzoaTh o0nactu Ouochepsl u
UX COCTaB, Ha3bIBaTh 00JIACTH
pacnpoCTpaHEeHHUS )KUBOTO BEIIECTBA B
000iouKax 3eMJIM U BBISBIIATh
MPUYHUHBI €r0 PA3ITUYHOTO
pacrnpeieneHusl.

[TepeuncnsaTe GyHKIIUN KUBOTO
BelecTBa ouocdepsl (razonas,
OKHUCITUTEIIbHO-BOCCTAHOBUTEIIbHAS,
KOHIIEHTPALIMOHHAsl, OMOXUMUYECKas ).
[IpuBOIUTH IPUMEPHI TPEOOPAYIOIIETO
BO3JICHCTBHS JKUBOTO BEIICCTBA Ha

ouocdepy.
AHaIM3UPOBaTh M OIICHUBATh
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Ounosloruueckyro HHGOpPMAIUI0 O
I100TBHBIX AKOJIOTHYECKUX MPodiieMax
ounocdepsl, OnennBars Bkian B. 1.
Bepnajckoro,

0. 310cca B CO3/IaHUE YUYCHUS O
ounocdepe
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10.2

3aKOHOMEPHOCTH
CYIIIECTBOBAHMUSI
onocdepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHMSI
o6uocdeprl. OcobeHHOCTH OHOCHEPDI
KakK r100aJbHOM SKOCUCTEMBI.
JlnHamMuuecKkoe paBHOBECHE B
ouocdepe. KpyroBopoTsl BEIIECTB U
OMoreoXMMUYECKHE UKITHI (YIepoa,
azota). PUTMUYHOCTD siBIICHUN B
ouocdepe.

JdeMoHcTpanuu

Tabnuiet u cxemsbl: «I'eochepbr
3emuiny, « DyHKIIUH KUBOTO

BEIIIECTBAY,

«Kpyrosoport azora B mpupoue»,
«KpyroBoport yreponaa B mpupoae»,
«KpyroBoport kuciopoaa B mpupoae»,
«KpyroBopot BoJibI B IPUPOJIE»

PackpbiBaTh coqiep:kaHre TEPMUHOB U
MOHSTHI: M100abHAast SKOCUCTEMA,
JTUHAMHAYECKOE paBHOBECHE,
KPYTroBOpPOTHI BELIECTB,
OMOTCOXMMUYECCKHUE ITUKITHI.
XapakTepu3oBaTh 0COOEHHOCTH
ouocdeprl Kak TI100aTbHON
KOCHUCTEMBI.

Omnpenensate GyHKIUIO OUOCchepsl B
oOecreyeHnu OMOTEeHHOTO KPyroBOpoTa
BEIIECTB HA IJIaHeTe. XapaKTepu3oBaTh
OCHOBHBIE€ KPYTOBOPOTBI: BOJIbI,
yriepoa, azota. CpaBHMBATH
0COOEHHOCTH KPYTOBOPOTA Pa3IMIHBIX
BCIIECTB.

OueHnBaTh 3HAYEHNE KPYTrOBOPOTA
BEIIECTB JIJISl CYIIIECTBOBAHMSI )KU3HU
Ha 3emJe.

OOBACHATH POJIb OPTAHU3MOB B
OMOJIOTUYECKOM KPYTOBOPOTE
BCIIECTB.

BoIABIATE TUHAMUYECKOE PaBHOBECHE
ounocdepsl. [TpuBoUTH TPUMEPDI
PUTMHYHOCTH SIBJICHUI B Onocdepe
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10.3 | 3oHanBHOCTH 2 3oHanbHOCTh Onocgepsl. Ilonstue o | PackpsiBaTh copepxaHue TEPMUHOB U
ounocdeprl. OcHOBHBIE omome. OCHOBHBIE OHOMBI CYIIM: | MOHSATHI: OMOMBI, TYHAPA, XBOIHBIC
OMOMBI CyTITH. TYyHJIpa, XBOWHBIC Jieca, CMEIIaHHbIE U | JIECA, CMEIIaHHbIE JIECa,
YcTounBOCTH HIMPOKOJMCTBEHHBIE  JIECca,  CTENM, | ITMPOKOIMCTBCHHBIC Jieca, CTCIIH,
onocdepsl CaBaHHbI, IIyCTHIHM, TPOIMYECKHE | CABAHHEI, IIyCTBIHU, TPOIIUYECKHE JIECA,

jeca, BBICOKOTOPBSI. Kiumar, | BBICOKOTOpPbSI.
pacTHTENbHBIA M KHMBOTHBIM wMump | [lOKaseiBath Ha Kapte u
OHMOMOB CYIIIH. CprKTypa u (byHKHH;I XapaKTepu30BaTb OCHOBHBIC OHOMBI
JKMBBIX CUCTEM, OLICHKA UX PECYpCHOro | CylIH.
norennuana u onocpepuuix Gpynkuuit. = CpaBHUBATH OCOOEHHOCTH KJIMMATA,
JleMOHCTPALAH MOYB, PACTUTEIBHOIO U )KUBOTHOTO
Ta6muus! 1 cxeMbl: «OCHOBHBIE GHoMbl | Y AP4 PA3HBIX OHOMOB CYIIH 3eMITH.
cymm, «KTHMaTHaecKie mosca BbISIBASTE IPUYUHBI 30HATILHOCTH
3emin», « Tynapay», «Taliray, B Guocepe
«CMenIanHbIi J1ecy,
«IIMpOKOTUCTBEHHBIN JIeCy», «CTenb,
«CaBannay, «IIycThiHs Y,
«Tponmueckuit ecy.
O06opynoBanue: repOapuu pacTCHUM
pa3HbIX OMOMOB; KOJUIEKI[UU KMBOTHBIX
Hroro yacos o teme 6
11 | Tema «YesioBeK U OKPYKAKOLIAS CPeaa»
11.1 | Bo3aeiicTBue 2 OKOJIOTMYECKHE  KpPU3UChI W uX | PackpbIBarh conepkaHne TEpPMUHOB U

yejoBeka Ha Ouocdepy

npu4uHbL. Bo3mencTBue yesioBeka Ha
ouocdepy. 3arps3HeHHE BO3IYIIHOM

MOHSATUH: aTMOocdepa, BellecTBa-
3arps3HUTENH, TAPHUKOBBIN A PeKT,
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cpenbl. OxpaHa Bo3lyxa. 3arps3HEHHE
BomHOM  cpenbl. OxpaHa  BOAHBIX
pecypcoB. Pa3pyiienne noussl. Oxpana
MOYBEHHBIX  pecypcoB. M3meHeHue
KJIMMarTa.

JlemoHcTpanuu

TaGauIbl U cxeMbl: «3arpsi3HeHne
arMocdepsl», «3arpsi3HEHUE
ruapochepb», «3arpsi3HEHUE MOYBBDY,

«ITapHUKOBBIN 3P hEeKT»

«030HOBAs JbIPaA», KKUCIOTHBIC JOMKIN,
ruapocdepa, 3BTpoduKaIus BOJOEMOB,
M0YBa, PO3Hs MOYB, ECTUIIUIBI,
HKOJIOTUYECKUI KpU3UC. AHATU3UPOBATD
aHTPOIOTeHHbIE (haKTOPHI BO3ICHCTBUS
Ha 6nocdepy (poib YeIoBeKa B
MPUPOJIC) HA PA3HBIX ATANax pPa3BUTHUS
YeJI0BEYECKOI0 OOIIECTBA.
XapakTepu3oBaTh I100aJbHbIC
HKOJIOTUYECKHE MPOOIIEMBI;

OCHOBHBIC HCTOYHUKH aTMOC(EpHBIX
3arpsiI3HEHUI; KOJIOTUYECKUE
MpoOJIeMbl, CBSI3aHHbBIE C
YBEJIUYCHUEM TPAHCIIOPTa B KPYITHBIX
roposax; 3BTPOPHUKAINI0 BOJOEMOB;
MOCJIEACTBUS 3arpsA3HEHUS BOJI
XUMUYCCKUMH BEIICCTBAMU;
BO3JICHCTBUE YEJIOBEKA HA TTOYBEHHBIM
MOKPOB.

AprymMeHTUpOBaTh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUU B PEILICHUU
BOIIPOCa O MOJAEP>KaHUU
YCTOWYUBOCTH OHOChEPHI
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11.2

AHTPONIOTE€HHOE
BO3J€HCTBHE Ha
PaCTUTENBHBINA U
JKMBOTHBIN MHUDP.
OxpaHa mpupobl

AHTpOIIOT€HHOE BO3JICHCTBUE HA
PACTUTENIbHBINA U )KUBOTHBIA MHUP.
OxpaHa pacTUTEIBHOTO U KUBOTHOTO
mMupa. OCHOBHBIE IPUHIUIIBI OXPAHbI
npuponsl. Kpacusie kauru. Oco6o
OXpaHsieMbl€ IPUPOJHBIE TEPPUTOPUHU
(OOIIT). borannyeckue caasl U
300JIOTMYECKUE MTAPKU.

JdemoHcTpauuu
Tabmuiel B cxeMbl: «Oco00

OXPaHACMBIC ITPUPOJHBIC TCPPUTOPUU).

Oo6opynoBanue: ¢potorpaduu
OXPaHSIEMBIX PACTEHUI U JKUBOTHBIX
Kpacnoit kauru P®, KpacHoit kaurn
pervoHa

PackpriBath copiepxaHie TEPMUHOB U
MOHSITUI: COKpAILICHUE
OnopazHo00pasusi, OXpaHa MPUPO/IbI,
0co00 OXpaHseMble TPUPOIHBIE
tepputopun (OOIIT), GoTannueckuii
call, 300JIOTMYECKUM MapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
pPacTEeHUN U JKUBOTHBIX.

[TpuBOAUTH IPUMEPHI PSMOTO U
KOCBEHHOT'O BO3/IEHCTBHUS YEIIOBEKA
Ha PaCTUTENIbHBIN U dKUBOTHBIM MUD.
XapakTepu30BaTh NPUHIUIIBI
«BcemupHOii cTpareruu oXpaHsbl
TIPUPOJIBDY.

[lepeuncnaTh 0COOEHHOCTH PA3IUYHBIX

OOIIT.

[IpuBogute mpumepsr OOIIT,
PACIIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh HAa IpUMEpPAX OMACHOCTH
COKpaIIeHHs] OMOJIOTUYECKOTO
pazHooOpasust 3eMiu.

[IpuBOAUTE TPUMEPHI PEIKUX U
MaJIOYMCIICHHBIX BUJIOB PACTEHUN U
Y)KMBOTHBIX CBOCH MECTHOCTH,
3aHeCcE€HHBIX B KpacHble kKHUTH
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pernonoB u Kpacnyro kaury PO
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11.3

PanmonansHoe
MIPUPOAOTIOIB30BAHUE
U yCTOUYHNBOE
pa3BUTHE

OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO
Pa3BHUTHS YEIIOBEUSCTBA U IIPUPOJIBI.
PanmonansHOE IPUPOTIOTIONBE30BAHNE
¥ COXpaHEHHE OMOJIOTHIECKOTO
pazHoobpasus 3emuu. Obmue
3aKOHOMEPHOCTH TIIOOATBLHBIX
AKOJIOTUYECKUX KPHU3HCOB.
Oco00EeHHOCTH COBPEMEHHOTO
KpPHU3HCa U €TO BEPOSATHBIC
nmociencTus. PazButre MeTomnoB
MOHHUTOPHHTA Pa3BUTHUS OTIACHBIX
TEXHOTEHHBIX MTPOIIECCOB.
Cucmemuvie ucciedosanus nepexood
K pecypcocbepezatoujeli u
KOHKYPEHMOCNOCOOHOU dHepeemuxe.
Buonoeuueckoe paznoobpasue u
ouopecypcol. Hayuonanvnvie
uHgopmayuoHHvle cucmemsl,
obecneuusaroujue oocmyn K
ungopmayuu no cOCMosIHUIO
OMOENbHBIX BUOOE U IKOCUCHIEM.
OcHogul 3K0peadbunumayuy S9Kocucmem
u cnoco6os bopvovLL
buonospexcoenuamu. Pekoncmpyryus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

PackpbIBaTh conep:kaHle TEPMUHOB U
MOHATHUI: panroHaIbHOE
IIPUPOOIIOJIB30BAHUE,  YCTOMYMBOE
pa3BUTHE, MPUPOAHBIE  PECYPCHI,
DKOJIOTUYECKUM CIIE],.

XapakTepu30BaTh OCHOBHBIC TPUHIUIIBI
YCTOWYUBOTO Pa3BUTHUS YEIOBEUECTBA U
IIPUPOJIBI.

OnuceiBaTh HEWcCUEpHaeMble U
ycyepriaeMble IPUPOJIHBIE PECYPCHI,
IOTYEPKUBAst OTHOCUTEIIBHOCTb
HEHCYEPIIaeMOCTH MPUPOAHBIX
pPECYPCOB; XapaKTEPU30BATh MPOLECCHI
UX BO3HUKHOBEHHSI U YCIIOBHSI CPE/BL,
NPUBOJALIME K UX (POPMUPOBAHUIO.
PackpriBaTh po6seMbl paliioHaIbHOTO
IIPUPOAOIIOJIB30BAHUS U HAXOJUTh ITyTH
WX peleHus
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JdemoHcTpauuu

Tabauimel 1 cxeMsbl: «Monaenu
YIIPABIISIEMOTO MUPa»
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Htoro gacos 1o Teme 6
PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOI'PAMME
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