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denepanbHas pabouas mnporpamMma Mo ydeOHOMY mpenmery «buosorusy»
(yrnyOnéuHbpiii ypoBeHb) (mpeameTHas 00y1acTh «ECTeCTBEHHO-HAy4HBIC MPEAMETHI)
(masee COOTBETCTBEHHO — TIporpaMMa 10 OWOJOTUM, OWOJOTHS) BKJIIOYAET
MOSICHUTEIIbHYIO 3aIUCKY, COJIEpKaHUE 00yUeHHUs, TUTAHUPYEMBIEC Pe3yJIbTaThl OCBOCHUS
porpamMMsbl 10 OMOJIOTUH.

[TosicHuTeNnbHAs 3amMUCKa OTpa)kaeT OOIMME IeIM W 3aJladyd U3y4eHUs: OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYSCKUX MPEANOCHIIOK K €€ HM3Y4eHHIO 00yJaroIuMUCH,
MECTO B CTPYKType y4yeOHOro IUTaHa, a TaKXe IMOAXOJbI K OTOOPY COIEpKaHUf,
K OINpEACNCHUI0 TUTAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYECKOTO
IJJAHUPOBAHUS.

Conepxanue OOy4eHHSI PACKpBIBAET COJEpXKaTeJIbHbIE JIMHUW, KOTOPBIC
MpeJiaraloTcs sl 003aTeIbHOI0 M3YYEHHUs B KaXKJIOM KJIacCe Ha YPOBHE CpPEIHEro
o01ero o6pa3oBaHusl.

[Inanupyembie pe3ysbTaThl OCBOCHHMS NIPOrpaMMbl 1O OWOJIOTHU BKJIIOYAIOT
JMYHOCTHBIE, METalpPEAMETHBIC PE3yJIbTaThl 32 BECh MEPHOJ] OOydeHHS Ha YpPOBHE
cpemHero odmero oopa3oBaHus, a TAK)Ke MPEAMETHBIC TOCTIKCHHUS 00y4Jaromerocs 3a
KQKIBIA TOT 00yICHHUS.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o 6uoJ0rMK Ha YpOBHE CpeAHEro ol1ero oopazoBanus pa3padoTaHa
Ha ocHOBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu
B Poccuiickoit ®eneparun»y, ®I'OC COO, Konmenmuu mnpenogaBaHus y4eOHOTO
npenMera «bronorus» M OCHOBHBIX MOJOXKEHUM (eaepanbHoil pabodeil MmporpaMMsI
BOCITUTAHHSI.

VYuebnsiit npeamer «buonorus» yrinyonénnoro ypoBHs uzydenus (10—11 kmaccsr)
ABIIIETCA OJHUM M3 KOMIIOHEHTOB TMpeIMeTHOM obsactu «EcTecTBeHHO-HayuHbIE
npeametely. CornacHo nosoxeHusM OI'OC COO npodunbHbie yueOHBIC MPEIMETHI,
u3ydaeMble Ha yriIyOJI€HHOM YpOBHE, SIBIAIOTCA criocoboM nuddepeHunannu o0ydyeHus
Ha YPOBHE CpEAHEro oduiero ooOpa3oBaHus U MPU3BAHBI 0O0ECHIEYUTh TPEEMCTBEHHOCTD
MEXy OCHOBHBIM OOIINM, CPETHUM OOIIUM, CPETHUM MPOPECCHOHANBHBIM U BHICITUM
obpazoBanueM. B To ke Bpemsi KaxAblil U3 3TUX y4EOHBIX MPEIMETOB JOKEH OBITH
OPUEHTHUPOBAH Ha NPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCHUTATEIbHBIX
W pa3BUBAIONIMX 3aJa4, CBS3aHHBIX C MpoQopUeHTAIME OoO0yJaromuxcs u
CTUMYJIMPOBAaHHUEM MHTEpeca K KOHKPETHOW OOJACTHM HAYYHOrO 3HAHMS, CBSI3aHHOTO
c OuoJoruen, MEIUIMHON, PYKOJIOTUEH, IICUXOJIOTHEH, CIIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma mo Ouosoruu AA€T MPEACTABICHHE O LM W 3aJadax H3Y4CHHs
yueOHoro npeamera «buosorus» Ha yriayOJEHHOM YpPOBHE, OmpeessieT o0si3aTesbHOe
(MHBapUAHTHOE) TMPEAMETHOE COJIEP)KAHHE, €ro CTPYKTYPHUPOBAHHME IO pasfenaMm u
TeMaM, paclpelieJieHue MO KiaccaMm, PEKOMEHAYET IOCIeI0BaTeIbHOCTh HU3yYEHUs
y4e0HOT0 MaTepualia ¢ yaéTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JTOTUKA
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y4e0HOro TIpoliecca, BO3pPACTHBIX oOcoOeHHOcTel oOydaronuxcd. B mporpamme
no OHOJOTMHM peanu30BaH MPHUHIMI TPEEMCTBEHHOCTH C H3yYEHHEM OWOJIOTUU
Ha YpPOBHE OCHOBHOI'O 00IIero o0Opa3oBaHus, Oyaromaps 4eMmy HpOCMaTpPUBAETCA
HallpaBJICHHOCTh ~ HAa  MOCJHENYIoIlee  pa3BUTHE  OHOJOTMYECKHX  3HAHM,
OPUEHTUPOBAHHBIX HAa (OPMUPOBAHME E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
HKOJIOTMYECKOT0 MBIILIEHUS, PEACTaBICHUI 0 3I0pOBOM 00pa3e KU3HU, HA BOCITUTAaHUE
OepeXKHOTO OTHOIIEHUS K OKpYXarolel mpupoHoi cpene. B mporpamme mo 6uonoruu
TaK)K€ IIOKa3aHbl BO3MOXHOCTH yueOHoro mnpeamera «buonorus» B peanusauuu
tpeboBanniit DPI'OC COO Kk T™IAHHPYEMBIM JMYHOCTHBIM, METaNpPEAMETHBIM U
OpeIMETHBIM pe3yiabTaTaM OO0y4eHHUS U B (POPMHPOBAHMM OCHOBHBIX BHJOB y4eOHO-
MO3HABATEIBHON  JEATENBbHOCTH  OOYYAIOIIMXCA MO  OCBOCHHUIO  COIECPIKAHMS
OMOJIOTMYECKOT0 00pa30BaHUsI HA YPOBHE CPETHETO O0IIero o0pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeaHEro oo6Iiero oOpa3zoBaHUsA
3aBeplIaeT OMOJOrnyecKkoe o0pa3oBaHUE B IIKOJIE M OPUEHTUPOBAH HAa PACHIUPEHHUE U
yriayOlieHne 3HaHWi oOydarolmuxcs O >KMBOW MPUPOJE, OCHOBAX MOJICKYJSIPHOM U
KJIETOYHOM OHOJOruM, SMOpPUONIOTUM U OWMONOTUM Pa3BUTHUS, TEHETUKU, CEJICKIIHH,
OMOTEXHOJIOTMH, FBOJIFOLIMOHHOIO YUEHHUSI U 3KOJIOTUH.

N3ydyenue yueOHoro mpenmera «buonorus»» Ha  yriayOJE€HHOM  ypOBHE
OPUEHTUPOBAHO HA IMOATOTOBKY OOYYaIOLIUXCS K MOCIEAYIOEMY IOTyYECHHUIO
Ouonornyeckoro o0pa3zoBaHus B By3aX U OpraHU3alUsAX CPEeIHEro NpodeccuoHaIbHOTO
obpa3zoBaHusi. OCHOBY €ro CoJIep>KaHUs COCTaBJSIET cHUCTeMa OMOJIOTMYECKUX 3HaHUH,
MOJIYUCHHBIX TPH HU3YYEHUH OOYYArOUIMMHUCA COOTBETCTBYIOLIUX CHCTEMATHYECKUX
pazziesioB OMOJIOTUM Ha YPOBHE OCHOBHOTO o011ero oopasosanus, B 10—11 kimaccax stu
3HAHMS TOJYYaroT pa3BUTHE. Tak, paclIUpeHbl U YriyOJeHbl OMONOrMYECKUE 3HAHUS
O pacTeHusiX, JKMBOTHBIX, TIpubOax, OaKTEepUsiX, OpPraHU3Me uYeJoBeKa, OOIIUX
3aKOHOMEPHOCTSIX KU3HHU, JOMOJHUTEIBHO BKJIIOUYEHbI OHOJIOTHYECKUE CBEICHUS
MPUKJIAJHOIO U TOMCKOBOI'0 XapakTepa, KOTOPbIE MOXKHO HCIOIb30BaTh KAK OPUEHTUPBI
JUIA TIOCTIeIYIOLIEero BeiOopa npodeccuu. Bo3moxHa Takke HHTETparys OMOJIOrHIeCKIX
3HAHUH C COOTBETCTBYIOIIUMHU 3HAHUSMU, TOTYYEHHBIMHU 00YJaIOIIUMHUCA MPU U3YUEHUU
bu3KUKU, XUMUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mporpaMmbl MO OHOJIOTMM OTPakaeT CHUCTEMHO-YPOBHEBBIH W
HBOJIIOIIMOHHBIN TOJXO/IbI K M3ydeHuto Ouonoruu. CoraacHO UM, U3Y4arOTCs CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEpHbIE JUJISl KUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHU3allUH,
HBOJIIOLIMM OPTAaHUYECKOr0 MHpa Ha 3eMiie, COXPAHEHHs] OMOJIOrMYECKOro pa3Hoo0pa3us
iaHeTsl. Tak, B 10 Kiacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTrHH,
AMOPHOJIOTMM W OHOJIOTMM pa3BUTHUS, TE€HETUKH W CEJIEKUWUHU, OHWOTEXHOJOTHMH U
CUHTETUYECKOM OMOJIOTHH, aKTYaIM3UPYIOTCS 3HaHUA OOydaromuxcs 1o OOTaHUKe,
300JI0TMH, aHATOMHH, (U3HOJIOrHM YenoBeka. B 11 kimacce u3yyarorcss 3BOIOLMOHHOE
YUEHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Oruocdepe.

VYuebnsiii mpenmet «buosorusy npr3BaHa 00eCIeYuTh OCBOSHHUE 00YJarOIIMMUCS
OMOJIOTUYECKUX TEOPHM M 3aKOHOB, MJEW, MPUHIMIIOB U MPaBWII, JISKAIIUX B OCHOBE
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COBPEMEHHOM  €CTECTBEHHO-HAYYHOW KAapTUHBl MHUpPA, 3HAHUM O CTPOCHUHU,
MHOI000Opa3ur U OCOOCHHOCTSX KJETKHU, OpraHu3Ma, MOmyJslHud, OUOIeHO03a,
HKOCHUCTEMBI, O BBIJAIOIIMXCA HAYyYHBIX JOCTUXKEHUSX, COBPEMEHHBIX HCCIIEIOBaAHUIX
B OHMOJOTMHU, NPUKIATHBIX acleKTaXx OWOJOorHYecKux 3HaHuil. s paszButus wu
MO/ICPXKAHUSI HTHTEpEca 00 yJaroluXxcsi K OMOJIOTUU HapsAy CO 3HAUUTENbHBIM 00BEMOM
TEOPETUUECKOr0 MaTepuaia B COAEPKaHWU MPOrpaMMbl IO OMOJIOTHUU MPETYCMOTPEHO
3HaKOMCTBO C UCTOpWEH CTAHOBJICHUSI W PA3BUTHs TOW WJIM WHOM 00JIACTH OMOJIOTHH,
BKJIQJIOM OTEUECTBEHHBIX U 3apyOCKHBIX Y4YEHBIX B peEHIEHHE BaXHEUIINX
OMOJIOTUUECKUX U DKOJOTUUECKUX MPOOIeM.

Ienr wsyuenuss ydeOHoro mpenmera «buonorus» Ha yriayOJéHHOM ypOBHE —
OBJIaJICHUE OOYyJarOUIMMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3aiuu
JKUBBIX CHUCTEM pA3HOr0 paHra M NnpuoOpeTeHHWe YMEHHUM HCIONb30BaTh 3TH 3HAHUS
B (OopMUPOBaHMM UHTEpeca K ONpeAenEéHHOM o00macTH npodeccuoHalIbHON
NeSTeNbHOCTH, CBSI3AHHOM C OWOJIOTHEN, WM K BbIOOPY y4eOHOro 3aBeleHUs
JUTSL IPOIOJKEHUSI OMOJIOrMYECKOro 00pa30BaHusl.

JlocTmwkeHnue 1enu u3ydeHus ydeOHoro mpenMera «buonorus» Ha yriyOnéHHOM
ypOBHE 00€CIIeunBaETCs PEIICHUEM CIICYIONIUX 3a/1a4 :

OCBOCHHE OOYYAIOUIUMHUCA CHUCTEMbl OHOJIOTUYECKHX 3HaHUW: 00 OCHOBHBIX
OMOJIOTUUECKUX TEOPUSX, KOHIICMHIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBWIaX, COCTABJSIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHUHY MHUDA;
O CTPOSGHHHM, MHOT0O0Opa3MM W OCOOCHHOCTSX OHOJOTHYECKHX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISLUsA, BHUJ, OMOreoneHo3, Ouocdepa); 0 BBIAAOIIMXCA OTKPBITUAX U
COBPEMEHHBIX UCCIIEIOBAHUSIX B OUOJIOTHH;

O3HAaKOMJICHHE OOy4alomuXCsi C METOJaMH TO3HAHWS JKUBOW  TPUPOJIBL:
HCCIIE0BATEILCKUMU METO/IaMU OHOJIOTHYECKUX HayK (MOJISKYJISIPHONW M KJIETOYHOM
OHMOJI0THH, YMOPUOJIOTHH ¥ OUOJIOTHH Pa3BUTHS, TCHETUKU U CETICKIIUU, OMOTEXHOJIOTUN
Y CUHTETUYECKON OMOJIOTHUH, MMAJICOHTOJIOTHH, KOJIOTHHN ); METOJaMHU CAaMOCTOSITEIIHHOTO
MPOBEJICHUS OMOJIOTMYECKUX UCCIEA0BaHUH B 1a0OpaTOpUu U B ipupoie (HaboeHue,
U3MEPEHUE, IKCTIEPUMEHT, MOJICIIUPOBAHUE);

OBIafieHHe  OOYYarONIMMUCA  YMCHUSMH: CaMOCTOSITEJIbHO ~ HAXOJUTh,
aHAJIM3UPOBATh M  HCIIOJIb30BaTh OMOJOTMYECKYI0 HHGOPMAIIMIO; TMOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTUE M CHMBOJMKOH; YCTAaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OMOJIOTUU M COITMATBHO-IKOHOMUYECKAMH U 3KOJIOTHIECKUMH MPOOIeMaMu
YEJIOBEUECTBA; OLEHUBATh MOCIEACTBHS CBOEH JESATEIBHOCTH IO OTHOIICHUIO
K OKpYy>Karolen mpupoHoil cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOITUX
Jarofel; OOOCHOBBIBaTH M COOMIOATh MEpbl MNPOPUIAKTUKM  HMHQPEKIHOHHBIX
3a00JIeBaHMM, TIpaBWJIa TIOBEACHHUS B TIPUPOAEC U oOOecredeHus 0e30MacHOCTU
COOCTBEHHOM IKU3HENESITEIPHOCTH B UPE3BbIYAWHBIX CHUTYyallUsIX MPUPOJHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTEepU30BaTh COBPEMEHHBIE Hay4YHbIE OTKPBITHS
B 00J1acTH OHMOJIOTHH;

pa3BuTHE y OOYYaIOMMUXCAd MHTEIUICKTYaIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
B TpPOIECCe 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSMHM U COBPEMEHHBIMU
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UCCIIEIOBAaHUSAMU B OWOJIOTMH, pEIIaeMbIMU €10 MpoOJeMaMH, METOI0JIOTHeH
OMOJIOTUYECKOTO HCCIEAOBAHUS, TMPOBEACHUS SKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUMN,
penieHuss OMOJIOTUYECKUX 3a7ad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCTIUTaHHUE y 00YJArONIUXCS [ICHHOCTHOTO OTHOIIICHUS K )KUBOW TIPUPOJIC B 1IETIOM
U K OTHENbHBIM €€ O0O0beKTaM | SBICHUSIM; (OPMUPOBAHUE HDKOJOTHUYECKOM,
TeHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYyphbl MOBEJACHUS B MPUPOJIE; UHTETPALUH
€CTECTBEHHO-HAYYHBIX 3HAHNH;

puoOpeTeHUE 00 yJaroIMMUCS KOMIIETEHTHOCTH B parmoHaTLHOM
MIPUPOJIONIONIB30BAHUN (COOJIFOICHHE TIPaBUJI MOBEIACHUS B MPHUPOJC, OXPAaHBI BHUIOB,
AKOCUCTEM, OUochepbl), COXpaHEHUU COOCTBEHHOT'O 37I0POBbS U 370POBbS OKPYKAIOUTUX
monen (cobmoneHuss mMep npoduaakTUKu 3a0ojeBaHui, oOecriedeHrne 0e30MmacHOCTH
KU3ZHENIEATEIbHOCT B 4YpPE3BbIUAWHBIX CHUTYAlUSIX MPUPOJHOTO M TEXHOTCHHOIO
XapakTepa) HAa OCHOBE WCIOJb30BaHUS OWOJOTMYECKUX 3HAHWMM W  YMEHUH
B IIOBCEIHEBHOM JKU3HU;

CO3/IaHHME YCJOBHUH JJII OCO3HAHHOIO BHIOOpAa OOYYAIOIIMMHUCS HHAMBUAYAIbHOU
o0Opa3zoBaTeIbHON TPAeKTOPUH, CIoCcoOCTBYIOLIEH NOCIIEAYIOIEMY
npodecCUOHATbHOMY CaMOOTIPEJEICHUIO, B COOTBETCTBHM C WHJUBHUIYAIbHBIMU
WHTEpPECaMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee Y1CII0 4acoB, PEKOMEHJOBAaHHBIX JIJIsl U3YYCHHS OUOJIOTMH HA YIITYOJIEHHOM
ypoBHe, — 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hezento), B 11 kmacce — 102 gaca
(3 yaca B HezeO).

OT16op opraHu3allMOHHBIX (OPM, METOJAOB M CPEACTB OOyYCHHUS OHOIOTHHU
OCYIIECTBIIICTCS C Y4ETOM CHENU(PUKH €ro COACp)KaHWS ¢  HAMpPaBICHHOCTH
Ha TMPOJODKCHHE OHWOJOTHYSCKOTO0 O0pa3oBaHWsS B  OpraHU3AlUSIX CPEIHETO
po(eCCHOHATBLHOTO U BBICIIETO 00pa30BaHUSI.

OO0s3aTeNbHBIM  YCIIOBUEM MpU OO0y4eHUHM OUOJIOTHM Ha YriayOJIEHHOM YpOBHE
SBIIICTCS TIPOBEJEHUE JIADOPATOPHBIX U TMpakTHUeckux pabotr. Takxke ydacTtue
OOy4JaNmMXCsSs B BBHIMOJHEHUHA TMPOSKTHBIX M Y4eOHO-MCCIEAOBATEILCKUX pPaboT,
TEMaTHKa KOTOPBIX OMPEACNIACTCS yYUTEIeM Ha OCHOBE HMEIOIIUXCS MaTepPHUaIBLHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.
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COJEP)KXAHUE OGYUEHUSI!

10 KJIACC

Tema 1. buosiorusi Kak HaykKa

CoBpemenHasi Ouonorusi — KOMIUIEKCHas Hayka. Kparkas wucropus pa3BUTHS
ouosornu. buosiornueckue Hayku M u3ydaemble UMU TpoOsembl. DyHAaMEHTaIbHBIE,
MPUKJIQJIHBIE U TIOMCKOBBIC HaYYHBIE UCCJIC0BAaHUS B OMOJIOTUH.

3HayeHue Ouoiaorud B (HOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl Mupa. Ilpodeccuu, cBs3aHHbIE C Ouoyornei. 3HaUYCHHWE OWOJIOTHH
B IMPaKTHUYECKON JESITEJbHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM  XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPaHEe MPUPO/IBL.

JleMoHCTpanuu

IToprpersl: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. JlapsuH,
Y. Tapeeu, I'. Mennens, B.U. Bepuaackuu, W.II. IlaBnos, N.M1. MeuHuxos,
H.U. Basunos, H.B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1.K. benses.

Tabmuupt U cxembl: «CBsi3b OMONOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cCTEMbI U UX U3y4YEHHE

XKupble cucTeMbl Kak MpeaMeT u3ydeHusi Omonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IUHCTBO XHMHUUYECKOIO0 COCTAaBa, JHMCKPETHOCTb M LEIOCTHOCTh, CJIOXHOCTh U
YIOPSIAOYEHHOCTD CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alKsl, CAMOBOCIIPOU3BEICHHUE,
pa3IpaXKMMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMu >KUBBIX CUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUOBON, SKOCUCTEMHBIN (OHMOIreOleHOTUYECKUA),
ouocdepusiid. [Iporecchl, MPOUCXOAIINE B KUBBIX cucTeMax. OCHOBHBIC NMPU3HAKU
*uBoro. JKu3Hp kak (opma CyriecTBOBaHUS Marepuu. Hayku, u3ydaroniue KUBbIC
CUCTEMBI Ha Pa3HBIX YPOBHSIX OPraHU3ALUU.

N3yuenue >xuBbIX cucTeM. Meronpl Ouonormueckod Hayku. HaOmronenue,
M3MEpPEHHE, SKCIIEPUMEHT, CHCTEMaru3amus, MeraaHanus. [loHsTue o 3aBUCMMOW U
He3aBUCUMOW mepeMeHHoW. [ImaHupoBanue skcnepuMeHTta. [locTaHOBKa M MpoBEpKa
runore3. HyneBas runore3a. [loHsitue BbIOOpKM U €€ JOCTOBEpHOCTh. Pazbpoc
B Ouosornyeckux AaHHbIX. OIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX PE3yIbTaTOB.
[IprurHBI HCKaXEHUS PE3YIBTATOB dKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuibl 1 cxeMbl: «OCHOBHBIE TPU3HAKU KU3HUY, «BHOJIOrMYECKUE CUCTEMBDY,
«CBOMCTBa KMBOM MAaTepum», «YPOBHU OPraHU3ALMHU KUBOM NMPUPOIB», «CTpoeHHE
JKUBOTHOM KIIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI OpPraHoB 4YEJIOBEUYECKOTO
opranusmay, «buoreorenos», «buochepa», «MeToabl U3ydeHUs KUBON TTPUPOJIBIY.

! Coneprxanne nporpaMMbl, BBIIEIICHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY IOCYNapCTBEHHOM utorosoit arrectamuu (I'MA).
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Oo6opyznoBaHue: J1abopaTOpHOE 000pYJOBaHME JJIsl IMPOBEACHUS HaOIOIEHUH,
WU3MEPEHUM, SKCIIEPUMEHTOB.

[IpakTuyeckas pabora

«/cnonbp30BaHne pa3IuYHbIX METOIOB IIPU U3YUYEHUHN KUBBIX CHCTEM).

Tema 3. buosiorusi KjiieTku

Knerka — cTpykTypHO-(QDYHKIIMOHANbHAS €AUHUIIA KUBOTO. MCcTOpUsl OTKPBITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen,
P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHOW KIETOYHON TEOPHH.

Metonbl MOJIEKYJISIPHON U KJIETOYHOW OMOJIOrMH: MUKPOCKOIHUS, XpoMaTorpadus,
aeKTpodope3, METOA MEYEHBIX aToOMOB, AuddepeHInanbHOe IIeHTPU(YTUpOBaHUE,
KyJIbTUBUPOBAHUE KJIETOK. M3yuenue @DuKCUpo8aHHbIX Klemok. DIEKTPOHHAs
MUKpockonusi. Koxgokanvnas mukpockonusi. BumanvHoe (npudxcuzneHHnoe) usydeHue
KJIemOoK.

JleMoHcTpanuu

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

Tabmupl 1 cxembl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIM MHKPOCKOID»,
«HcTopust pa3BUTHSI METOJ0B MUKPOCKOIIHI.

OOopy/loBaHKE: CBETOBOM  MHUKPOCKOI, MHUKpOIMpENnaparbl  pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

[IpakTuyeckas padbora

«/3ydeHne MeTOMOB KIETOYHOW Ouosoruu (xpomarorpadus, snexTpodopes,
muddepennmanpHoe nenTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKHUM COCTAB KJIETKU. MaKpo-, MUKPO- U YIIbTPAaMUKPOIIIEMEHTHI. Bosa u eé
pOJb KAk pacTBOPUTENS, pPEareHTa, ydacTUE€ B CTPYKTYPHUPOBAaHWU  KIETKH,
TEIUIOPETrySIMi. MUHepallbHble BEIIeCTBa KIETKH, WX Ouonoruueckas pojb. Poib
KAaTHOHOB Y AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa  KJIETKU. buonorumdeckue nonaumepsl.  benkw.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoi Mosekyinsl. [lepBuunas
CTpYyKTypa Oejka, NenTuaHas cBsi3b. BropuuHas, TpeTu4Has, YeTBEPTUUHAS CTPYKTYPBI.
Jlenatypamus. CoiictBa OenkoB. Knaccudukarus 6enkoB. buonmornyeckue (QyHKImm
0enkoB. [IpuoHnui.

VYrneBogel. MoHOcaxapuabl, AUCaxapuabl, OJIATOCAXAapUABl U IOJMCAXAPUJIBI.
OOmuit maH cTpoeHus U (QU3UKO-XMMUUYECKUE CBOMCTBA YrieBOJOB. buonornueckue
(YHKUMHU YTIEBOJIOB.

Jlumuasl. T'mapodunsHO-rUapOdoOHBIE cBoMicTBa. Kiaccudukanus Junuaos.
Tpurnmuuepubl, GocPoaunuabl, BOCKH, cTepouabl. buonornueckue GpyHKIUU JTUTUIOB.
OOmme cBoiicTBa  OmoOIOrMYEeCKMX  MeMOpaH —  TEKy4ecTb, CIIOCOOHOCTh
K CaMO3aMbIKaHUIO, TOJIYIPOHULIAEMOCTb.

HyxnennoBeie kucnorel. JJHK w PHK. Crpoenne HYKIEHHOBBIX KHUCIHOT.
Hykneorunpl. [Mpuniun kommieMentapHoctu. [lpaBunio Yapradda. Crpykrypa JHK —
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NBOMHas cnupaib. MecTtoHnaxoxaeHnue u ouonorndeckue Gpynkunu JIHK. Bunsr PHK.
Oyuknnu PHK B kitetke.

Crpoenne ™omekynsl AT®. Makpospruueckue cBsisu B Moyekyiae ATO.
buonornueckue ¢ynkuun AT®. BoccTaHOBIEHHBIE NEPEHOCYMKH, HX (PYHKIHH
B KIleTKe. /[pyeue nyxneozuompugpocpamor (HT®). CexBenupoanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU .

CtpykrypHass Ouoyorus: OHOXMMHUYECKHE UM OHOPHU3MUECKHe HCCICAOBAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPbI Onomotiekyn. Mooeruposarue cmpykmypul u
@yHKYull 6uomonekyn u ux Komniexcos. Komnviomepmuwiii Ousaun u opeaHudeckul
CUHmMe3 OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

[Toptpetsr: JI. Tlomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHkiIuH,
®. Conrep, C. IIpy3unep.

Jnarpammel: «PacnpeneneHre XMMHAYECKUX 3JEMEHTOB B HEKHBOW IPUPOILY,
«PacrnpenieneHne XUMUYECKUX JIEMEHTOB B dKUBOU IIPUPOIEN.

Tabmuer u  cxembl:  «llepuogmdeckass TabnWIa XUMHYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYyJbl BOJABD», «BemiectBa B coctaBe opraHu3moBy», «CTpoeHue
MOJIeKYJbl  Oenmka», «CTPYKTYphl O€IKOBOM MoOJEKyJbl», «CTpoeHHEe MOJIEKYI
yrJeBoJI0B», «CTpoeHue Mosekyn JunuaoBy, «HyknenHoBble KuUCIOTh», «CTpoeHue
MoseKyinbl ATO».

OO6opyoBaHue: XUMUYECKast ocyia 1 000pya0BaHUE.

JlaboparopHas pabora «OOHapyxeHHE OEJIKOB € TMOMOIIbI KayeCTBEHHBIX
peaKuii».

Jlaboparopnasi pabora «McciemoBaHre HYKIEUHOBBIX KHCIIOT, BBIJACICHHBIX
U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema S. Ctpoenue u QyHKIMHU KICTKH

Tunbel  KJIETOK:  JyKapuoTHYecKas M mpokapuoruyeckas. CTpyKTypHO-
GbyHKUIHOHANIbHBIE 00pa30BaHUS KIETKU.

Crtpoenue mnpokapuoTHdeckoil kierku. Kiierounas creHka OakTepuil U apxei.
Oco0OeHHOCTH CTpOEHUsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u posib TPOKapHOT B OMOLIEHO3aX.

Crpoenne ¥ (QyHKUMOHHPOBAHUE HYKApUOTUYECKON KieTkd. [Ilmazmatmueckas
MeMmOpana (masmaiemma). CTpykTypa Ila3MaTudecko wmeMOpanbl. TpaHcmopT
BEUIECTB uepe3 IUIa3MaTUYECKYyl0 MeMOpaHy: maccuBHBIM (quddys3us, oOieryéHHas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIA  aKTUBHBIM  TPAHCIIOPT).
[TonymponutiaeMocts MemOpanbl. PabGora HaTpuii-kanueBoro Hacoca. IJHJIOIUTO3:
NUHOLUTO3, (aronuro3. Ok3omuTo3. Kierounas crenka. CTpykTypa U (QyHKUIUH
KJIETOYHOM CTEHKH PacTeHH, TprOOB.

[uromnazma. Ilutozons. Ilurtockener. JIBmkeHue uurtoriasMbl. OpraHouabl
kieTkd. OaHoMeMOpaHHbIE OpPraHouAbl KIETKU: sHAomiazmarudeckas cetb (OIIC),
annapat [onbIXu, JM30COMBI, HUX CTpoeHHe U  GyHKUMH. B3aumocBs3b
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OJTHOMEMOpPAHHBIX OPraHouJoB KJIeTKU. CTpoeHue TPaHYISIPHOTO PETUKYIyMa.
Mexanusm nanpaenenus oenxoe 6 OIIIC. CunHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIIETOYHBIX MeMOpaH. ['nmaaxkuii (arpaHyisipHbIN) SHAOIJIA3MATUHYECKUN DPETUKYIIYM.
CekperopHast ¢ynkums anmapata [ombmxu. Moouguxayus 6Oenxoé 6 annapame
Tonvoorcu. Copmuposra 6enxkog 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbHbIx KieTok. Kierounslii cok. Typrop.

[TonmyaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIAPUH, TUTACTUBL. [Ipoucxoscoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc).
CtpoeHue u (pyHKIIMM MUTOXOHIAPUMA U TutacTuf. [lepBuduHbIe, BTOPUYHBIC U CIIOKHBIC
mwiacTubl  (OTOCUHTE3UPYIOMIUX  JYKAPHOT.  XJIOPOIUIACTBI,  XPOMOIUIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opraHouabl kieTku CtpoeHue U (PYHKIMUM HeMeMOpaHHBIX
OpraHoOMIOB KJIETKU. PubGocomsl. [Ipomescymounvie gpuramernmol. MukpohuiaMeHTHI.
Axmunosvle Mukpoguiamenmol. MplllIeUHble KIETKU. AKMUHOBble KOMNOHEHMbl
HemblueuHblx Kkiemok. Mukporpyoouku. Kierounsii nentp. CTpoeHHE U JIBUKEHUE
KTYTUKOB H  pecHWYeK. MUuUkKpoTpyooukn muToriasMel. lleaTpuons.  benku,
accoyuuposantvle ¢ MuKpoguiameHmamu u mukpompyoouxamu. Momopuvie 6eaxu.

Anpo. ObOonouka sApa, XpOMaTWH, Kapuolula3Ma, SJIPBIILIKH, UX CTPOCHHE U
byakuuu. SAnepHsiii 6emKoBbIi MaTpuke. [IpocTpaHCTBEHHOE PACTIOIOKEHUE XPOMOCOM
B UHTEp(hA3HOM siipe. Dyxpomamun u cemepoxpomamu. berku XxpoMaTiHa — TUCTOHBI.
Hunamuxa s0epnoii 06010uKku 8 Mumo3se. Hoepmuviti mpancnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIETOK HDYKapuUOT
(pacTuTeNnbHOM, KUBOTHOU, TPUOHOMN ).

JleMoHCcTpanuu

[Toprpersr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuier n cxembl: «CTpOSHUE DYKAPUOTUIECKOMN KIIETKN», «CTpoeHne KUBOTHOM
KIIeTKN», «CTpoeHue pacTUTENbHOU KIETKW», «CTpOeHHEe MUTOXOHAPUM», «SAapoy,
«CTpoeHue NPOKapUOTUUECKON KIIETKU.

OOopyioBaHKEe: CBETOBOM  MHUKPOCKOIN, MHUKPOMpENaparbl  PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIMpENapaThl 0akTepuaibHbIX KIETOK.

JlaGoparopnas padota «/3yueHue CTpOeHHUSI KIETOK Pa3IUuYHBIX OpraHU3MOB).

[IpakTuyeckas pabota «M3ydeHrne CBOMCTB KJIETOYHON MeMOpaHbD».

JlaGoparopHasi  pabora «MccremoBanue  1iazMonm3a M JICTUIA3MOJIM3a
B PACTUTEIBHBIX KIJIETKaX».

[Ipaktuyeckass pabora «M3ydeHue HIBUKEHUS IUTOIUIA3Mbl B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. OOMeH BelleCTB M NPEBPAallieHHE YJHEPTUH B KJIETKe

AccuMUITALIAS ¥ AUCCUMIUIAINS — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: AaBTOTPOGHBIN U TEeTepOoTpOodHBINA. YuacThe KUCIOpOoAa B OOMEHHBIX
npoleccax. JHepreTuyeckoe odecrieyeHue kietku: npeppaiieHue ATD B oOMeHHBIX
nporieccax. DepMEHTATUBHBINM  XapakTep pEakiuid KIETOYHOrO0 MeTaboJu3Ma.
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@depMeHThI, UX CTpOeHHE, CBOMCTBa M MexaHu3M aeictBus. Kodbepmentrsl. OTinuus
(GepMEHTOB OT HEOPraHWYECKUX KaTadu3aTopoB. benku-akTUBATOpPhl U OENKU-
WHTHOUTOPBL. 3aBUCHUMOCTh CKOPOCTH (EPMEHTATHBHBIX PEAKIHA OT Pa3TMIHBIX
(bakTopoB.

[lepBHUHBIN CHHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. POTOCUHTES. AHOKCUSEHHbIU
u okcuceHuwlli pomocunmes y oaxmepuii. Ceemocoduparowue nueMeHmvl U NUSMeHmMbl
peakyuonHo2o yeuwmpa. Ponb xjopormnacTtoB B mpoiiecce (orocurTe3a. CBeroBas u
teMmHoBas (pazbl. Domoovixanue, Cz., C4-u CAM-munwvt pomocunmesa. IIponyKTUBHOCTH
dorocunTe3a. BnusiHue pa3nnyHbIX (AKTOPOB HAa CKOPOCTh (POTOCHMHTE3a. 3HAUEHUE
dboTocHHTE3A.

XemocunTe3. PazHooOpasue opraHu3MOB-XEMOCHHTETHUKOB: HHUTPUDUIMPYIOLTHE
OakTepuu, IKeJIe300aKTEpPUHU, CEepOOAKTEepUH, BOJOPOJAHBIC OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AHaspoOHble opranu3Mbl. Buasl Opoxkenus. Ilponyktsl OpokeHus U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOoOHbIE  MUKpPOOPraHHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO30YyAUTENN OOJIEC3HEH.

AdpOoOHBIE OpraHu3Mbl. JTambl HEPreTHdeckoro oomeHa. [loaroroBUTENbHBIN
sTan. [ mukonmu3 — 6eCKUCIOPOAHOE PACIICTICHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHWE, WIM KJIETOYHOE JbIxaHue. Poinp MHUTOXOHIpUU
B Ipolieccax Oumosiornueckoro okucienus. [{ukmmyeckue peakiuu. OKHUCIUTEIHHOE
dbochopumpoBanue. Dnepeuss memobpannoco epaduenma npomornos. Cumnmes ATD:
paboma npomonrot AT®-cunmaswl. [IperumyiecTBa a3poOHOro MyTH 0OOMEHa BEIECTB
nepesl aHadpoOHBIM. D(H(PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoHCTpanuu

IToptpersr: k. Ilpuctim, K.A. Tumupsazes, C. H. BuHorpaackuii,
B. A. Durensrapar, I[1. Murtuenn, I'.A. 3aBap3uH.

Tabmumel 1 cxeMbl: «DOTOCHHTE3», «DHepreTudeckuii obmen», «buocuHTE3
oenka», «CtpoeHue hepmMeHTa», « XeMOCUHTERY.

OO0opyoBaHrEe: CBETOBOM MHUKPOCKON, OOOpPYAOBAaHHWE IS MPHUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHast pabora «M3yueHue KaTaJIUTUYECKOM AaKTUBHOCTU (HEPMEHTOB
(Ha mpuMepe aMuIIa3bl UM KaTanas3bl)y.

JlaboparopHas pabora «I3yueHue (hepMEHTATUBHOIO paCLICIUICHUS MEPOKCHA
BOJIOPO/JIAa B PACTUTENILHBIX U )KUBOTHBIX KJIETKaX).

Jlaboparopnas pabora «CpaBHEHUE MPOLIECCOB POTOCUHTE3A U XEMOCHUHTE3a).

JlaGoparopnas pabota «CpaBHEHHE NPOLECCOB OPOKEHUS U AbIXaHUS».

Tema 7. HacaeacrBenHast MHpopManus U peanu3anus e€ B KJIeTKe

Peakiun marpuyHOro cuHresa. IIpMHIMIT KOMIUIEMEHTApPHOCTH B PEAKLMAX
MaTpUYHOTO CMHTe3a. Peanuzaius HacneACcTBeHHOW nHpopManuu. ['eHeTudecKuil Ko,
ero corcrBa. Tpanckpunuus — matpuulblii cuHTe3 PHK. IlprHnune! Tpanckpunimu:
KOMILJIEMEHTAPHOCTb, AHTUIIAPAJIIEBHOCTD, ACUMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuuecxoii kiemke. Hexooupyrowue PHK.
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Tpancmsiius u e€ drtanbl. Yuactue tpaHcnopTHeix PHK B OumocunTese Oenka.
VYcnoBust buocunTesa Oenka. KogupoBanue aMuHOKUCIIOT. Posib pubocoM B OMocuHTE3E
oenka.

Cospemennvie npedcmasieHus o cmpoenuu 2eHog. QOpraHuzaluss TeHOMa
y MPOKAPUOT W HYKapuoT. Perynsiuus akTUBHOCTH TE€HOB Yy MOpokapuor. ['mmoresa
ornepona (®. XKaxo0, XK. Mano). Monrexynapuvie mexanuzmvl 3KCHPECCUU 2€HO8
y aykapuom. Ponv xpomamuua 6 pecynsiyuu pabomwl 2enos. Perynsaiusi oOMEHHBIX
MPOIIECCOB B KjeTKe. KiteTouHbIi romeocTas.

Bupycsl — Heknerounsie (OpMBI KM3HU M OOJUTaTHBIC Mapa3uThl. CTpoeHHe
MPOCTBHIX W CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuszHeHHbIU YUK
JHK-cooepacawux supycos, PHK-codepaicawux supycos, bakmepuoghacos. Obpamuas
MPAaHCKpUnyusi, peeepmasd, unmezpasd.

BupycHbie 3a0osieBaHusi 4esnoBeka, >KMBOTHBIX, pactenui. CIINI], COVID-19,
COLUATTbHBIE ¥ MEIUITMHCKUE TPOOIIEMBI.

buoungpopmamuka: ummeepayus u aumanuz Ooavwiux maccugog («bigdatay)
CMPYKMYPHuIX Ouono2udeckux oauHvlx. Hanomexnonoeuu 6 ouonocuu u meouyue.
Ipoepammupyemvie hynkyuu denxos. Cnocobsvl 00CmMasKu 1eKapcma.

JleMoHCTpanuu

IToptpetsl: H.K. Konb1ios, JI.M. TBaHOBCKUI.

Tabmuubl U cxembl: «buocunTes Oenkay, «l'eHeTmyeckuii koma», «Bupyco»,
«bakTepuodarm.

[IpakTuueckas pabora «Co3nanue MO BUPYCay.

Tema 8. 7ZKu3HEeHHBbIN HUKJI KJICTKH

Knerounsrit nuki, ero nepuoasl u peryisinus. Marepdaza u muro3. OcoOeHHOCTH
MPOIECCOB, TMpoTekatonux B uHTepdasze. [logroroBka KIETKH K JICJCHUIO.
[IpecunTeTnueckuii (MOCTMUTOTUYECKHM), CHHTETHYECKUA M TOCTCUHTETHUYECKHUI
(IPeMUTOTUYECKHI ) TEPUO bl HHTEPGhA3HI.

Marpuunbii  cunte3 JIHK — perumkamms. I[lpuHouner penmkanum  JIHK:
KOMILIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CUHTE3, aHTUNAPAIIEIbHOCTh. MexXaHu3M
permukanuun  JJHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl U Tenomepasa.
XpOMOCOMHBIM HabOp KIETKU — KapuoTwil. J[MIJIOWIHBIA W TarIOWIHBIM HaOOPHI
xpoMocoM. ["'omonornunsie XpoMocoMBbl. [1010BbIE XPOMOCOMBL.

Jlenenue kneTku — Muto3. CTainy MUTO3a ¥ MTPOUCXOASAIINE B HUX TPOLIECCHI. THIIbI
muto3a. Kapuokrnes u nurokunes. buonorndyeckoe 3HaueHUE MUTO3A.

Perymnsiius MutoTHueckoro 1ukiia kiaetku. [Iporpammupyemas kiaeTouHasi rudens —
amnomnTo3.

Knerounoe sapo, XpoMmocoMmbl, (PyHKIMOHAIbHAs TEHOMHKA. Mexanuzmol
npoaughepayuu, oupgepenyuposxu, cmaperus u cubenu kiemox. «L{ughposas knemrkay» —
ouourgopmamuveckue mMooeau QyHKYUOHUPOBAHUSL KILEMKU.

JemoHcTpanumn

Tabmuubsl U cxembl: <« KU3HEHHBIA IUKI KJIETKW», «Murosz», «CrtpoeHue
xpomocomy, «Perumkanus JJHK».

12
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OO0opyznOBaHKE: CBETOBOM MHUKPOCKOI, MUKporpenaparel: «MHUTO3 B KJeTKax
KOpELIKA JIYKa».

JlaGopatopHas pabota «l3ydueHue XpoMOCOM Ha TOTOBBIX MHKPOIpErapaTax.

JlaGoparopnas pabora «HaOntoaeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOMpenapaTax ).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornyeckoe paszHooOpazue opraHuzMoB. OJIHOKJIETOYHBIE, KOJOHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHMSI M KU3ZHEIEATEIbHOCTH OJIHOKJIETOUHBIX OpPraHU3MOB.
bakTtepuu, apxew, OJIHOKJIETOUHbIE TpUObI, OJIHOKJIETOYHBIE BOJOPOCIH, JApPYyrue
npotuctel. KooHnanbHbIE OpraHU3MBI.

B3anMocBsa3bp 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Txanu pacreHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas, MOKPOBHAs,
IpoOBOJAIIAsl, OCHOBHas, MexaHuueckasa. (OcoOeHHOCTHM CTpoeHus, QYHKIMA U
PacCIOJIOKEHMS TKaHEH B OpraHax pacTCHHM.

TkaHM >KUBOTHBIX M YeEJIIOBEKAa. THUIIBI JKUBOTHBIX TKAHEH: DIMUTEIHAIIBHAS,
COCAMHMUTENbHAS, MbllIeuHasd, HepBHas. OCOOEHHOCTH cTpoeHHus, GQYHKIUH U
PAcCIIOJI0KEHHS TKAHEN B OpraHax )KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHblE M T€HEPATUBHBIE OpraHbl pacTeHuid. Oprasbl U CUCTEMBI
OpPraHOB WBOTHBIX U 4eJIOBEKa. D YHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena oprann3moB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbI1 1 BHYTpeHHUU ckeyieT. CTpOeHuEe W THUIIbI
COCIMHEHUS KOCTEM.

JIBu>KeHHe OpraHu3MoB. [IBHKEHHE OJIHOKJIETOUHBIX OPraHU3MOB: aMEOOWIHOE,
KT'YTUKOBOE, PECHUYHOE. [[BH)KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIU3MbI U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKMBOTHBIX M UEJIOBEKa: MbIIIEUHas cuctema. Peduiekc.
CkeneTHbIE MBILIIBI U UX paldoTa.

IIntanue opranuszMos. [lorsomeHue BOABI, YIVIEKMCIIOIO ra3a M MHMHEPAIbHBIX
BELIECTB pACTCHUAMH. [IMTaHMe >XKMBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPUKIIETOYHOE
nuuieBapenue. [lntanne no3BOHOYHBIX KUBOTHBIX. OTIEbI TUIIEBAPUTEILHOIO TPAKTA.
[InmeBapurenbHble xene3nl. [InmeBapuTenbHas cucTeMa YEI0BEKa.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. J{pixanue ;xuBoTHBIX. Judy3us razon
yepe3 MOBEPXHOCTh KieTku. KoxkHoe npixanue. JlprxarenbHas moBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHHUE. JIpIXaHue M03BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIFOIMOHHOE
YCIIO)KHEHUE CTPOCHHUS JIETKUX II03BOHOYHBIX JKMBOTHBIX. JIpIXxarenpHas cucrema
yesoBeka. MexaHu3M BEHTWIIALMM JIETKUMX Yy ITHLl M MIIeKonuTaromux. Perymsauus
nbixaHus. [{pixatenbHble OOBEMBI.

Tpancnopr BewecTB y Opranu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUU. TpaHcopT
BEILIECTB Yy JKMBOTHBIX. KpoBeHOCHast cucrema u €€ opraHbl. KpoBeHOCHas cucrema
ITO3BOHOYHBIX )KMBOTHBIX U 4desioBeka. Cepale, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
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KpOBOOOpAIIeHUs. DBOJIOLHUOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOH CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepia u e€ perymsusi.

Brinenenne y oprannsmoB. Beiaenenue y pacteHuil. BpiaeneHue y KMBOTHBIX.
Coxkparutenbuble Bakyonu. Opransl BelaeneHus. OuibTpalius, ceKpenus u oopaTHoe
BCAChIBAHME KaK MEXaHU3Mbl PAOOTHI OpraHoB BblAedeHHUS. CBA3b MOJOCTH Tena
C KPOBEHOCHOW M BBIJICJIUTEILHOM CUCTEMaMU. BhIjieieHre y MO3BOHOYHBIX )KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u GpyHKIHOHUpOBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y
YEJIOBEKa.

3amura y Opranu3MoB. 3aliuTa y OJHOKIETOUYHBIX OpraHu3MoB. Criopsl OakTepHii
W [UCThl MPOCTEUIINX. 3allliTa Y MHOTOKIETOUHbIX pacteHuid. Kyrukyna. Cpencrsa
MMaCCUBHOM M XUMHUYECKOMN 3alUThl. DUTOHIIUBI.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NPOWM3BOAHBIE. 3aluTa
opranuszMa ot Oone3Hei. UMMyHHast cucrema udenoBeka. KieTouHblil U rymopanbHbIN
UMMYHUTET. BpoXIEHHBIA U MPUOOPETEHHBIN crneruduueckuii UMMyHUTET. Teopus
KJIOHAJIbHO-cesiekTuBHOro ummyHutera (II. Dpmux, ®.M. bepuer, C. Touerasa).
BocnanurenbHbie OTBETHI OpraHu3MoOB. Poiib BpOXKIEHHOTO MMMYHUTETA B Pa3BUTHHU
CUCTEMHBIX 3a00JICBaHHI.

PaznpaxumocTs U perymsiuust y opranu3sMoB. Pa3ipakxumMocTh y OZHOKIIETOYHBIX
opranu3moB. Takcucel. PaznpakxuMOCTh M peryisinus y pacTeHuil. PocToBble BemecTBa
Y UX 3HAYCHHUE.

HepBnas cuctema u peduiekTopHasi peryisius y >kuBOoTHbIX. HepBHas cucrema u eé
OTIEJBl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Y YKHUBOTHBIX.
OTtaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKMBOTHBIX. Peduiekc u pediiekropHas myra.
be3ycnoBHbIE U YCIOBHbBIE PEQIIEKCHI.

['ymopasibHas perynsiuus 1 SHAOKPUHHAS CUCTEMA KUBOTHBIX U UesoBeKa. Kene3bl
SHJIOKPUHHOM CHCTEMBI U UX TOPMOHBI. J[elicTBHE rOPMOHOB. B3anMOCBsI3b HEPBHOW U
SHJOKPUHHOM cucTeM. | nnoramamo-runoduszapHas cucrema.

JleMoHCTpanuu

IToprper: N.I1. [TaBnoB.

Tabmuupt u  cxeMbl: «OJHOKJIETOYHBIE  BOJAOPOCHN», «MHOTOKIETOYHBIE
Bogopocany, «bakrepumn», «lIpocrelimmey, «Opranbl IBETKOBBIX pacTEHUI», « CUCTEMBI
OpraHOB TMO3BOHOYHBIX XUBOTHBIX», «BHyTpeHHEe CTpOCHHE HACEKOMBIX», «TKaHH
pactenuit»y, «KopHeBbie cucreMb», «CrpoeHue credns», «CTpoeHHe JUCTOBOU
MJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «lIuieBapurenbHas cCUCTEMAY,
«KpoBenocnast cucrema», «/lpixarenbHas cucreMa», «HepBHas cucrema», «Koxay,
«MpbliieuHast cucrema», «BplmenutenbHas cUCTEMa», «OHAOKPUHHAs CHUCTEMaAY,
«Ctpoenue Mbie», «UMMmyHurer», «KuineuHononoctusiey, «CxeMa NOUTaHUA
pacTteHunin», «KpoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOECHUE TUIPBI»,
«CTpoeHue miaHnapun», « BHyTpeHHee CTpoeHue A0KIEeBOro uepBs», «HepBHas cucrema
peib», «HepBHas cucrema narymku», «HepBHas cucreMa MPECMBIKAOIINXCS,
«HepBHas cucrema nruiy, «HepBHas cucrema muekonurarommx», «HepBHas cucrema
yenoBekay, «Peduexcy.
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OOGopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaTbl  OJHOKJICTOYHBIX
OpraHn3MOB, MUKPOIIpENapaThl TKAHEW, PAKOBUHBI MOJUTIOCKOB, KOJUTEKIIMU HACEKOMBIX,
UTJIOKOXKUX, KUBBIC AK3EMIUISIPbl KOMHATHBIX PACTCHUM, TepOapuu pacTeHUM pa3HbIX
OTAEJIOB, BJAXHBIC IMpPENaparbl >XKUBOTHBIX, CKEJIEThl TIO3BOHOYHBIX, KOJUICKIIUU
OECIO3BOHOYHBIX KUBOTHBIX, CKEJIET 4eJIOBeKa, O00OpYyIOBaHUE JiA JIEMOHCTpallUU
MOYBEHHOI'O ¥ BO3AYIIHOIO MUTAHUSI PACTEHUH, paclIeIeHUs] KpaxMaa U OelIKOB Mol
nerictBueM (pepMeHTOB, 000pymOBaHUE IS JEMOHCTpAIlMU OIBITOB IO HM3MEPEHUIO
J)KU3HEHHOM EMKOCTH JIEFTKUX, MEXaHU3Ma JIbIXaTeJIbHBIX JBUKCHUN, MOJICIIM T'OJJOBHOTO
MO3Tra pa3jIuyHbIX KUBOTHBIX.

JlabopatopHas pabota «V3yueHnue TkaHeil pacTeHUID.

JlaGoparopnas pabora «/3ydeHue TkaHel )KUBOTHBIX).

Jlaboparopnas pabora «M3ydueHue opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. Pa3mHo:XeHMe M pa3BUTHE OPTAaHU3MOB

dopMBbl pa3MHOKEHHS OPraHU3MOB: OecIosioe (BKIII0Yasi BETeTaTUBHOE) U TTOJIOBOE.
Bunpt  Oecrionoro  pa3MHOXKEHHUS: TOYKOBAHHWE, CHOPY/SIUUsA, (pparMeHTalus,
KJIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBbie kieTkH, nian ramMmersl. Meiio3. Craguu mernosa.
[ToBenenue xpomocoM B Mero3ze. Kpoccunrosep. buonorndeckuid cMmbIci meno3a U
II0JIOBOTO Mporuecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzapoasiieBoe pasButue. ['ameroreHe3 y KMBOTHBIX. [lonoBble Keme3bl.
OOpa3zoBanrie W pa3BUTHE TOJOBBIX KieTOK. CriepmartoreHe3 u ooreHes. CrtpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBOpeHre W AMOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrHOCOOBI
OILJIOJIOTBOPEHMUSI: HApYXKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpUONIOTHS — HayKa
O pPa3BUTHUU OPraHu3MoB. Mopgocenes — 00Ha u3 21asHbIX NpobIeM IMOPUOTOSUL.
Konyenyus mopgoecenos u mooenu mopgoeeneza. Cragun 3MOpHOreHe3a >KUBOTHBIX
(ma mpumepe marymku). JpoOnenwe. Tumbl apoOnenws. /[lemepmunuposannoe u
HedepMuHuposaunHoe opooaenue. bracmyna, munvt 61acmyn. OCOOEHHOCTH APOOICHUS
MJIEKOMUTAIOLIMX. 3apO/IbIIIEBbIE JIUCTKH (TracTpyJIALys ). 3aKiIaiKa OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JMCTKOB. B3auMHOE BIMSHUE 4YacTeil pPa3BUBAIOIIETOCS 3apojbllia
(oMOpuoHallbHAs WHAYKIMS). 3akiajka IJlaHAa CTPOSHUSl >KMBOTHOTO KakK pe3yJbTaT
UEPAPXUYECKUX B3aMMOJCHCTBUN TE€HOB. BiusHue Ha 5>MOpUOHAIBHOE pPA3BUTHE
pa3IMYHbBIX (PAKTOPOB OKPYKAIOIIEH CPEIBL.

Poct u pa3urue xuBoTHbIX. [locTamMOproHanbHbIi nepuos. [Ipsmoe n HenpsMoe
pasButHe. Pa3Butue ¢ Metamop(}o30oM y OECIIO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX.
buonornueckoe 3HaueHUE MNPSAMOrO M HENPSIMOrO Pa3BUTHUS, UX PaCIpPOCTPaHEHUE
B IIpupoe. TUIbl pocta )KUBOTHBIX. PAKTOPBI PETYISLIMK POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu nocTaMOPUOHATBHOTO Pa3BUTHA Y KUBOTHBIX U UyesloBeKa. [leprnoibl oHTOreHe3a
yesoBeka. CTapeHue U cMepTh Kak OMOJIOTrMYeCKUE TPOLECCHI.

Pasmuoxenue u pazsutue pacteHuil. ['amerodur u cnopogut. Meiio3 B )kU3HEHHOM
nukie pacrenuin. OOpa3zoBaHue Crop B mporecce mMeno3a. ['ameToreHes y pacTeHUH.
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OnoI0TBOPEHUE U Pa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. J/|BOWHOE OIUTOAOTBOPEHHE
y IIBETKOBBIX pacTeHunii. OOpa3oBaHUE U pa3BUTHE CEMCHHU.

MexaHu3MBbl PETyJsIIUU OHTOT€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCcTpanuu

IToptpetsr: C.I'. HaBamun, X. [Inemas.

Tabmuubsl U  cxembl: «BereraTuBHOe pa3sMHOXKeEHUE», «Tumel Oecrnoyioro
pasMHOXEHHS», «Pa3MHOXEHHE XJIaMHIAOMOHAIbDy, «Pa3MHOXEHHE  3BIJICHBIY,
«Pa3smHOXeHue ruape», «Meio3», «XpomocoMbl», «['amerorenes», «CrtpoeHue

ANIEKJIETKHU U criepMaro3oniay, « OCHOBHBIE CTaIMU OHTOTeHE3a», «lIpsiMmoe u Henpsimoe
pazButue», «Pa3BuTue maiickoro xyka», «Pazsutue capanum», «Pa3BuUTHE JATYILIKHY,
«/IBOITHOE OIJIOJOTBOPEHUE Y LIBETKOBBIX pacTeHU», «CTpoeHHEe CEMAH OAHOAO0IbHBIX
Y JIBYJOJIbHBIX PACTCHUN», «KU3HEHHBIN UK MOPCKOU KaIyCThD», «KM3HEHHBIN UK
MXa», <«KU3HEHHBIN UK TaNOPOTHUKAY, «JKW3HEHHBIN UK COCHBDY.

OOGopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOIIpEnaparbl SHIEKICTOK |
CIIEpPMATO30M0B, MOJIENb «L[MKII pa3BUTHS JIATYIIKWY.

JlabGoparopnas pabora «M3ydeHue CTpPOCHHMS TMOJOBBIX KJIETOK Ha T'OTOBBIX
MHKpOIpEnapaTax».

[IpakTuyeckas pabora «BpIgBIeHHE TPU3HAKOB  CXOACTBA  3apOJIbIIICH
ITO03BOHOYHBIX JKMBOTHBIX).

JlaGoparopnas padota «CTpoeHHEe OpraHOB pa3MHOXKEHHS BBICILIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB

Uctopus ctaHOBJICHUS W Pa3BUTHS T€HETUKH Kak Hayku. Pabortel I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHUHU T€HETUKU. PaOOThI
HK. KomsuioBa, H.M. BasunoBa, A.H. benozepckoro, I'.JI. Kapneuenko,
1O0.A. ®unumyenko, H.B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TMOHSATUS W CHUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, ATbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIA TPU3HAK,
TOMO3HUTI0Ta, T€TEPO3UT0oTa, YKUCTas JIMHHS, THOpUAbI, TeHoTUur, (eHoTurn. OCHOBHbBIC
METOAbl ~ TEHETUKHU:  THUOPUJIOIOTUYECKUM,  IIUTOJIOTMYECKUM,  MOJEKYJISPHO-
TEHETUYECKUM.

JleMoHCTpanuu

[Toprpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H.K. Konsos, H.1. BaBunos,
A.H. benozepckuit, I'./]. Kaprieuenko, FO.A. ®mmnuenko, H.B. Tumodees-Pecorckmii.

Tabnuibl U cxeMbl: «MeToabl TeHETUKNY, «CXEMBbI CKPEIIUBAHU .

JlaGoparopnas padota «/Ipo3oduia kak 00bEKT FTeHETUYECKUX UCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBbiil 3aKkoH MeHaenst — 3aKoH €quHO00pa3us
ruOpuI0B TiepBoro mokosieHus. IIpaBuio momuHupoBanus. Bropoit 3akon Mennens —
3aKOH pacIlenjeHus mnpu3HakoB. LluTonmormueckue OCHOBBI MOHOTHOPHAHOIO
CKpelMBaHus. [ UmoTe3a YucToThl ramer.
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AHanuzupyroniee CkpemuBaHue. [IpoMeXyTOUHBIM XapakTep HaCIEIOBAHUA.
Pacmienienre mpru3HaKkoB MPU HETIOJIHOM JOMUHHUPOBAHUH.

JHurndpuaHoe ckpemmBaHue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBHUCHUMOTO
HacJeA0BaHUs MpU3HAKOB. [[uToNOrnYecKre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHM .

CuerieHHOe HacienoBaHue Tmpu3HakoB. Paboret T. Moprana. CuermieHHOe
HACJICIOBAaHNUE TE€HOB, HAPYIICHUE CIEIJICHUS MEXIY T€HaMH. XPOMOCOMHAS TE€OpUs
HaCJICACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBI MEXaHU3M OIpEAeNeHUsT Moja. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeli MW TreTeporaMeTHbld mnoJl. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpOMOCcOM. HaciieroBanre npu3HaKkoB, CUEIUICHHBIX C ITOJIOM.

['enorun kak uenoctHas cucrema. [limerorponus — MHOKECTBEHHOE JIEMCTBUE I'€HA.
MHO0KeCTBEHHBIN aJJICJIM3M. BzaumoperictBue HeaJIeIbHBIX I'€HOB.
KommnnementapHocts. Onucras. [Honumepus.

['eHeTnyeckuii KOHTPOJb Pa3BUTHSI PACTCHUM, KUBOTHBIX U YEJIOBEKA, a TAaKKe
(U3HOTOTUYECKUX TIPOIIECCOB, TIOBEACHUS W KOTHUTHUBHBIX (GYHKIWN. [ eHeTndeckue

MEXaHU3Mbl CHUMOHMOTE€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — TMapa3uT» Hu
«XO3IMH — MHUKpoOWMOM». ['eHeTWYeckne acmeKThl KOHTPOIS W HW3MCHCHHS
HacJeACTBEHHOM MH(OpMAIIMK B MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JleMoHCcTpaluu

[Toprpetsr: I'. Menaens, T. Mopras.

Tabmuier 1 cxembl: «llepBwiii U BTOpOi 3akoHbl Mennens», «Tperuil 3aKoH
Mennens», «AHamusupyromee CKpemuBanue», «HemomHoe nmoMuHMpOBaHHEY,
«CuenyieHHOe HacaeI0BaHuEe MPU3HAKOB y 1po30uuibl», «I'eHeTuka nomnay», «Kapuotun
yenoBeka», «Kapuotun apozodunsy, «Kapuorun nTuub», «MHOXECTBEHHBIN
ajuieu3My», «Bzanmopaencrerue reHoB.

OO6opynoBanue: MoOJENb JJIA JIEMOHCTPAIlMH 3aKOHOB €IWHOOOpa3usi THOPUIOB
MEPBOT0 MOKOJICHHSI W PACIICIUICHUS] MPU3HAKOB, MOJEIb ISl AEMOHCTPALIMU 3aKOHA
HE3aBHCHMOI'0 HAcJIeOBaHUs MPU3HAKOB, MOJEIb JUIsl JAEMOHCTpAIMU CUEIJIEHHOIO
HACJIeZIOBaHUS MMPU3HAKOB, CBETOBOI MHUKPOCKOI, MUKpomnpenapart: «po3oduinay.

[IpakTuyeckas pabora «M3yueHue pe3yabTaTOB MOHOTMOPHUIHOTO CKPEIIMBaHUS
y IpO30(HITBI».

[IpakTuyeckas pabora «l3yueHue pe3ynbTaToB IUTHOPUIHOTO CKpPEUIMBAHUS
y IpO30(HITBI».

Tema 13. 3akoHOMEepHOCTH U3MEHYHMBOCTH

B3aumopeiictBue reHoTMma W cpenbl npu  (GOpMUpPOBaHMM  (DEHOTHUIIA.
M3meH4nBOCTh IpU3HAKOB. KayecTBeHHBIE M KOJMYECTBEHHBIE IIPU3HAKU. Buasl
M3MEHYMBOCTU: HEHACIIEICTBEHHAs U HACJIEICTBEHHAs.

MonudukanonHass ~ U3MEHUMBOCTb.  Pomb  cpenbl B ()OPMUPOBAHUU
MOAU(PUKALMOHHON HM3MeHYuBOCTH. HopMa peakiuu npusHaka. BapuanmoHHbIA psj
u BapuauuoHHas kpuBas (B. Horanncen). CpolictBa Moau(pUKaIMOHHON
WU3MEHYUBOCTHU.
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['enoTMnMueckas 3MEHYUBOCTh. CBOMCTBA FTEHOTUITMYECKON N3MEHUYUBOCTH. Bubl
FEHOTUITNYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTtuBHass HW3MEHUYMBOCTh. MeWO3 W MOJOBOM TMpOIECC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTU. Poib KOMOWHATUBHOW HW3MEHUYMBOCTH B CO3JIaHUU
TeHETHYECKOro pa3Hoo0pasusl B peeaax OJHOro BU/A.

MyTarmoHHas U3MEHYMBOCTb. BUbl MyTaluii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE ¥ MHAYLIMPOBAHHBIE MyTallUH. S€pHBIE U IUTOMIA3MAaTUYECKUE MYTALINH.
CoMaruueckue  MojioBble MyTanuu. [[puaHbl BOSBHUKHOBEHUSI MyTaluil. MyTtareHsl 1
UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO IIpolecca. 3aKOH
rOMOJIOTUYECKUX PSAZIOB B HacliecTBeHHOM n3MenunBocty (H. V. BaBunoB). Buesnepnas
M3MEHYMBOCTh M HACJICICTBEHHOCTb.

Dnuecenemura u INUSEHOMUKA, POJIb INUSEHEMUYECKUX PaKkmopos 6 HAC1e008aHUU
U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOB.

JleMoHCTpanuu

[Toptpetsr: I'. ne ®pus, B. Noranncen, H.1. BaBunos.

Tabmuier 1 cxembl: «Buibl ©BMEHIUBOCTHY, «MoauduKaroHHas U3MEHINBOCTHY,
«KoMmOuHaTHBHAs W3MEHUYMBOCTHY, «Meio3», «OmnogorBopenue», «l eHeTnyeckue
3a00JIeBaHMS YeIOBEKa», «Buabl MyTaruiny.

O06opynoBaHue: )KUBBIE U TepOAPHBIC IK3EMIUISIPhl KOMHATHBIX PACTEHUM, PUCYHKU
(ororpadun) KUBOTHBIX C pa3IMYHBIMU BUJIAMU U3MEHYHBOCTH.

JlaGoparopnas pabora «MccnenoBanue 3aKOHOMEpHOCTEH MOAMGUKAIIMOHHON
n3MeHYnBOCTU. [IocTpoeHnE BapuallMOHHOTO psAZla U BAPUALTMOHHON KPUBOW.

[IpakTuyeckas pabora «Myrtanuu y apo30¢uibl (Ha TOTOBBIX MUKpOMpErapaTax)y.

Tema 14. I'eneTnka yesioBeKa

Kapuotun demoBeka. MexayHaponHas mporpaMMa MCCIEJOBaHHS TIE€HOMaA
yesioBeka. MeToJbl M3y4eHUs TeHETUKH YEJOBEKA: I'eHeaJlorMuyecKui, OJM3HEIOBBIN,
LATOI€HETUYECKUM, IONYJALUOHHO-CTATUCTUYECKUH, MOJIEKYIAPHO-TEHETUYECKUM.
CoBpeMEHHOE  OIpeNesieHUe  TEHOTUIA:  IOJHOI€HOMHOE  CEKBEHUPOBAHHE,
reHOTUIIMPOBaHUWE, B TOM uyucie ¢ nomowbto [I[[P-ananmu3a. HacnencrBeHHbIe
3a0oJeBaHUsl 4enoBeKka. ['eHHble W XpOMOCOMHBIE Oo0je3HH uenoBeka. bone3nu
C HACJEJCTBEHHON MpeApacHoiOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW TE€HETUKHU
B MpEAOTBpAlICHUU W JICYCHUM TEHETHYECKUX 3a0oieBaHUM uyernoBeka. Meauko-
TEHETUYECKOEe KOHCYJIbTHpoBaHUE. CTBOJIOBbIE KIETKU. [loHATHE «reHEeTHYecKoro
rpy3a». DTHYECKUE AaCIEKThl HCCIECJOBAHUI B OOJACTH PENAKTUPOBAHMS TE€HOMA M
CTBOJIOBBIX KJIETOK.

I'enetnueckue  (akTopbl  MOBBILIEHHOW  YYBCTBUTEIBHOCTH  YEJIOBEKa
K (pu3myeckoMy M XMMHYECKOMY 3arpsA3HEHUIO OKpyxarouieil cpenbl. I'eHeTuueckas
IIPEIPACIIOJIOKEHHOCTD YEIOBEKA K MaTOJIOTHSIM.

JleMoHcTpanuu

Tabmuuplt u cxembl: «Kapuotun uyenoBeka», «MeToabl W3y4eHUS! TE€HETUKH
yesioBekay, «I'eHeTnueckue 3a00JIeBaHUs YEIOBEKay.

[IpakTuyeckas padora «CocTaBIeHUE U aHAINU3 POJAOCIOBHOI.
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Tema 15. Cennekuusi Oprann3mMoB

JlomecTuKanusa W CeJIEKIUsA. 3apOKICHHE CEJEKIUH W JIOMECTHUKAIMU. YYEHUe
H.W. BaBuioBa o lleHTpax mpoMCXOXKIEHUS U MHOr0OOpa3usi KyJbTYPHBIX PACTEHUH.
Ponp cenexkumm B CO30aHMM COPTOB PAacTEHWM W MOpoA KHUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTHYECKMX PSJ0B B  HACIEACTBEHHONW W3MEHYMBOCTHU
H.W. BaBusnoga, ero 3HaueHue AJisi CeIEKIUOHHON paOOTHI.

Meronbl  ceneKuMOHHOM paboThl. MckyccTBeHHBIH OTOOp: MacCOBBIA U
WHJIUBUAYaTbHBIA. DTanbl KOMOMHAIIMOHHON cenekiuu. VcnbiTaHue npou3BoauTesien
1o NOoToMcTBY. OTOOp MO T€HOTUITY C TOMOLIBIO OLIEHKU (DEHOTHUIIAa MOTOMCTBA U OTOOP
10 TEHOTUITY ¢ ToMoIbio aHanu3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METO]l CeJEKIIMOHHOM pa0oThl. PaguaniMoHHbINA U
XUMUYECKAM MyTareHe3 KaK WCTOYHHK MYTAlui y KYIbTYPHBIX ()OpPM OpPraHU3MOB.
Hcnonb3oBaHME TEHOMHOI'O pPEJAKTUPOBAaHUS M MeTon0B pekoMOuHaHTHBIX JIHK
JUISL IOJTYYEHUSL HCXOAHOTO MaTepuana JJis CEJEKINH.

[Tonydyenrne nomumionioB. BHyrpuBHoBas rubpuausanus. binskopoacTBeHHOE
CKpelllMBaHue, WM WHOpuauHr. HeponcTBeHHOE CKpeluBaHue, WM ayTOpPUIUHT.
['etepo3uc m ero npuumHbl. Mcnons3oBaHue rerepo3uca B cenekuuu. OTaanéHHas
rubpuauzanus. IIpeogonenue Oecruiogusi MEXBUIOBBIX TUOpUAOB. JlocTukeHuUs
CEJIEKIIUH PACTEHUU U )KUBOTHBIX. « 3€/1EHASL PEGOIOYUSLY.

CoxpaHeHUE ¥ U3YYECHHE TCHETUUYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHUW U KX
JUKUX POJIWYEH Ui CO3MaHMsI HOBBIX COPTOB W THOPUIIOB CEILCKOXO3SHCTBEHHBIX
KyJIbTYp. M3yuenue, coxpanenue u yYnpasieHue 2eHemudecKuMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JICUBOMHLIX 68  Yenax  YayYuleHus
Cyujecmsyowux U Cco30aHusi HOBbIX NOpoo0, JUHULUL U KpOCCo8, 6 MOM 4ucie
C NpuMeHeHuem COBPEeMEHHbIX Memo008 HAYUHbLIX UCCIe008aHUU, NepedosbiX uoel u
nepCcneKmueHbIX MexXHOI02U.

JleMoHCTpanuu

IToprpersr: H.. BaBunos, 1.B. Muuypun, I'.JI. Kapneuenko, ILII. Jlykpsnenko,
Bb.JI. Actaypos, H. bopinoyr, JI.K. benses.

Tabmuupl 1 cxembl: «lIeHTpbI MPOUCXOXKIECHHUS M MHOT000pa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSAJIOB B HACIEICTBEHHON W3MEHUYUBOCTHY,
«Metoapl cenexuun», «OtnanéuHas rudbpuanzanus», «Myrarenesy.

JlabGoparopnasi pabora «M3ydeHue cCOpTOB KYJIBTYPHBIX PACTCHUH U TMOPOJ]
JIOMAITHUX KUBOTHBIX).

JlaGoparopnas pabota «/3yueHrne MeTO10B CENEKIINN PACTEHU.

[IpakTuueckas pabota «IIpruBUBKa pacTeHUI».

Okckypcus «OCHOBHbIE METOABI W JIOCTMIXKEHHSI CEJEKIMU pacTeHU U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (pepMmy, COpTOUCTIBITATEIbHBIN
Y4acTOK, B TETUIMYHOE XO3SMCTBO, B JIAOOPATOPHUIO arpOYHHBEPCUTETA WU HAYYHOTO
LHEHTPA)».
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Tema 16. buorexHoJI0rus ¥ CHHTeTHYeCKast OMOJI0TUst

OOBEKTHI, UCIIOTb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAaHEBbIE KYIbTYPBI,
MUKpPOOPIaHU3MBbI, UX XapaKTepUCTUKa. TpalullIOHHAs OMOTEXHOJIOTUA: XJIe00MNeUueHHeE,
MOJIYYCHHE KHCIOMOJIOUYHBIX MPOAYKTOB, BHHOAENIHE. MUKPOOHOIOIrMYECKUN CHUHTE3.
OOBeKTh MUKpOOUOIOTHYECKUX TexHonorui. [IpousBoacTBO Oenka, aMUHOKHUCIOT U
BUTaMHHOB.

Co3gaHne TEXHOJOTHMM W HHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHUSI T€HOMOB C LIE€TBIO MOJYYECHUS] OPraHU3MOB M HUX KOMIIOHEHTOB,
COJIEpIKallIMX HE BCTPEYAIOLIUECS B MPUPOJE€ OMOCUHTETUYECKHUE TTYTH.

Knerounas wunxkeHepus. Meroasl KylIbTypbl KJIETOK M TKaHeM pacTeHUU U
#UBOTHBIX. Kprobanku. Comarnyeckasi rTuOpuau3anusi 1 COMaTUueCKuidi IMOpPHOTeHE3.
Hcrnonp30BaHue ramionioB B CEICKUMU PaCTeHUU. [lonyueHue MOHOKIOHATbHBIX
anmumern. Mcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHANLHLIX AHMUMEN 8 MeOuyuHe.
HckyccTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpyKIMsA SWLIEKIETOK W KIOHMPOBAHUE
KUBOTHBIX. MeToa TpaHCIUIAHTAUUU SA€p KIETOK. [exHono2uu 0300po6ieHus,
KYIbMUBUPOBAHUA U MUKDOKAOHANbHO20 — PA3SMHONCEHUA  CelbCKOXO3AUCMBEHHbIX
KVI6myp.

XpoMOCOMHasi W TeHHas MWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pexkoMOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmKeHns ¥ MEePCIEKTUBBI XpPOMOCOMHOM UM T'€HHOW MHKEHEPHUHU. DKOJIOTMYECKHE U
ATUYECKHE MTPOOJIEMbI T€HHOW NHKEHEPUH.

Meauuunackue — O6uorexHosmoruu.  IloctreHomnass — uudpoBas — MeAMIMHA.
[TIP-nuarnoctuka. MeTabOJOMHBIN aHaAJIU3, TEHOIEHTPUYECKUN aHaIU3 MpOTeoMa
YeJIOBEKa JJIsl OLIEHKH COCTOSIHUSL €ro 310poBbs. VICronb30BaHHE CTBOJOBBIX KIIETOK.
TapreTtHas Tepanus paka. 3D-OuounxeHepus 1id pazpaboTku G yHIaMEHTAIbHBIX OCHOB
MEIULMHCKUX TEXHOJIOTUM, CO3AaHUsI KOMIUIEKCHBIX TKaHEl COYETAaHUEM TEXHOJOTHM
TpEXMEpHOTO  OWMONMpPUHTHUHTa W cKadoiauHra  Juis  peuieHus  3aj1ad
NIEPCOHATIM3UPOBAHHOW MEIUIIVHBI.

Co3naHne BEKTOPHBIX BAKIMH C LENbI0 00ecreueHus KOMOMHUPOBAHHOM 3allUThI
or  Bo30ymureneii ~ OPBU,  ycraHoBiieHHME  MOJEKYJIApPHBIX  MEXAHH3MOB
¢byukuonupoBanus PHK-comepkammx BHpPYCOB, BBI3BIBAIOIIUX 0COOO OMAacHbBIE
3a00JIEBAHMS YEJIOBEKA U dKUBOTHBIX.

JleMoHcTpanuu

Tabmuubr u cxembl: «Vcronb30BaHHE MHUKPOOPTaHU3MOB B IIPOMBILIUIEHHOM
poU3BOJCTBEY, «KierouHas nHxxeHepus», « eHHass HHXXEHEPUsD».

Jlaboparopnas pabora «M3ydeHrue 00beKTOB OMOTEXHOIOT Y.

IIpakTtuueckas padota «IlonmydeHre MOTOYHOKHUCIIBIX TPOAYKTOBY.

Okckypeust  «buorexHosmorust —  BaKHEWIIas — NPOM3BOAMTENBHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE MPOU3BOJICTBO)Y.
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11 KJIACC

Tema 1. 3apo:kaenue u pa3BuTHE 3BOJTIOIUOHHBIX NMPEACTABJECHUA B OHOJIOT MU

OBomonmonHas teopust Y. {apsuna. IIpeanocbuiky BOSHUKHOBEHUS JapBUHUA3MA.
JKwnsHp n HayuyHas nestenbHocTh Y. J[apBuHa.

JIBrkymue cuibl 3Bomonuud BUAoB 1o Y. J[apBuHY (BbICOKass MHTEHCHUBHOCTH
Pa3sMHOXEHUS OPraHU3MOB, HACJIEICTBEHHAs! H3MEHYMBOCTh, 00pb0a 3a CyILECTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmienue cunrernueckor teopuu sBomtounu (CTI). Heltpanbnas teopus
sBomoLM. CoBpeMEeHHasi BOJIIOLIMOHHAsE OUOJIOTUs. 3HAYEHUE HBOJIOLIMOHHON TEOpUHn
B (h)OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KAPTUHBI MUDA.

JleMoHCcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, JK.b. Jlamapk, 3.0K. Cent-Unep, XK. Krosse,
Y. Hapsun, C.C. Yersepukos, N.W. [lImansraysen, x. Xonneiin, J[.K. bensies.

Tabmuubr u cxembr: «Cuctema sxuBoit mpuponsl (mo K. Jlunner)y», «JlectHuna
KUBBIX cymecTB (mo Jlamapky)», «MexaHusm (HOpMHUPOBaHUS TPUCTOCOOTCHUM
y pacteHuil u xuBoTHbIX (Mo Jlamapky)», «Kapra-cxema mapuipyra MyTelIeCTBUS
Y. Hapsunay», «Haxonku Y. JlapBunay, «®@opmbl 00pbObI 3a cyriecTBOBaHUEY, «Ilopoab
ronyoeit», «MHoroobpazue KymnbTypHbIX (opMm KamycTbl», «llopoasl nomamHux
KHUBOTHBIX», «Cxema oOpa3oBaHuss HOBbIX BHAOB (o Y. JlapBumny)», «Cxema
COOTHOIIEHUS NBWXKYIIUX CHJ 3BOMOLUN», «OCHOBHBIE IOJOKEHUS CHUHTETUYECKON
TEOPHUH IBOJIFOLIAN.

Tema 2. MUKPOIBOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuuys Kak 3aeMeHTapHas €IMHUIA 3BOOLMH. COBpEMEHHBIE METO/IbI OLIEHKN
TEHETUYECKOro pa3HooOpa3usi M CTPYKTyphl nomymauuid. M3meHenuwe reHodoHaa
MONYJSALIMM  KaK DJJIEMEHTApPHOE DBOJIIOIMOHHOE SBJIEHUE. 3aKOH T'€HETUYECKOro
paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (HaKTOPhI (ABUKYIIME CUIIbI) 3BOIIONMKA. MyTallMOHHBIN TpPOIECC.
KoMOunatuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciy4yaliHble HEHalpaBJIECHHbIE
W3MCHEHHUS 4YacToT aivlened B monymsinusx. Oddext ocHoBatens. Ipgexm
oymuliouno2o 2opaviuika. CHUdCeHue 2eHemuyecko20 pasHooopasus: NpudUHbl U
cneocmsus. Ilposaenenue sgppexma Opeiigha 2enos 6 GorbwUX U MATLIX NONYIAYUSAX.
Murpamuu.  M3omsimust  momynsiumii:  reorpadguueckas  (IpocTpaHCTBEHHAs),
ouosnoruyeckas (penpoayKTHUBHAs).

EctectBeHHbIN 0TOOp — HanpapistoUuil (hakTop 3BOMIOIUH. DOPMBI €CTECTBEHHOTIO
orOopa: ABMXKYIIWNA, CTAOWIM3UPYIOUIUH, paspbiBatoluii (Au3pynTuBHbIN). [lomoBoi
oT00p. BO3HUKHOBEHME 1 HBOJIIOLUS COLIMATIBLHOTO MOBEACHUS )KUBOTHBIX.

[Ipucnoco6ieHHOCTh OpraHU3MOB KaK pe3yabpTar MHKPOIBOJIIOLINH.
Bo3HHKHOBEHUE MPUCIOCOOTIEHUI y OpraHu3MoB. ApoMop(}o3bl M HAMOATANTAIUY.
[Tpumepbl MPUCHOCOONIEHUI y OpraHu3MoB: MopQoyiorudeckue, (U3noIOTHYECcKUe,
OnoxuMHuueckue, nopeaeHIeckre. OTHOCUTENBHOCTh MPUCIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero xkpurepum u CcTpykTypa. BuumooOpa3zoBaHue Kak pe3ynbTar
MUKpo3Bomonny. M3onsanusa — kiaroueBod ¢gaktop BuaooodpasoBanus. [lytu u cnocoOs
BUJ1000pa30BaHUs: AJJTONaTPUIECKOE (reorpaduueckoe), CUMITaTPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MONMILIONU3aIus, rudpuanzanus). [muTenbHoCTh
HBOJIIOLIMOHHBIX MPOLECCOB.

Mexanu3Mbl GOpMUPOBAHUSL OMOJIOTMUECKOT0 pa3HO00pa3usl.

Ponb 3BOMIONMOHHON OHMONOTMHM B Pa3pabOTKE HAYYHBIX METOAOB COXPaHEHMS
OuopazHooOpasus. MHUKPOIBOIIONUS ¥ KOJBOJIONMS IMApa3uTOB M HX XO035CB.
Mexann3mMbl GOpMUPOBAHUS YCTOWIUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JleMoHcTpanuu

[Toptpetsr: C.C. YerBepukon, O. Maiip.

Tabmuie! 1 cxembl: «MyTalMOHHASI U3BMEHUUBOCTHY, «[loNMyNsIIMOHHAS CTPYKTYpa
BUa», «Cxema TposBICHHUS 3akoHa Xapau—BaitHOepra», «J[Brkyiiue Cuibl
HBONIIOLIMMY,  «DKOJIOTMYEcKass M30JALMS  MONyJIsUMA  ceBaHCKOW  dopenuy,
«['eorpadmyeckass M30mALUSA JTUCTBEHHUIBI CHOMPCKON M JIMCTBEHHUIIBI NaypCKOM»,
«llonynAuMOHHBIE BOJHBI YHUCJICHHOCTHM XHIIHUKOB U XEpTB», «(CxemMa aelcTBus
€CTeCTBEHHOro 0TOOpa», «PopMbl OOpbOBI 3a cymiecTBOBaHUEY, «MHIycTpuanbHBIN
MenaHu3M», «Kuble uckonaembie», «IIOKpOBUTENBCTBEHHAs OKpacka >KUBOTHBIX»,
«lIpegynpexnaronias  OKpacka IKUBOTHBIX», «DHU3MOIIOTMYECKUE  aJanTalnuny,
«IIprcnoco0IeHHOCTh OPraHM3MOB U €€ OTHOCUTENILHOCTBY, «Kpurtepuu Buaa», «Buisl-
nBOWHUKMY, «CTpykTypa BHUAa B mpHupone», «CrnocoObl BUA000pa30BaHUSY,
«l'eorpadguueckoe BUAO0Opa3OBaHHE TPEX BUAOB JIAHIBIIIEH», «DKOIOIMYECKOE
BUJ1000pa3oBaHre BUAOB cuUHHUI, «l[lomumimounnsl pacteHuit», «KamycTHO-peaeuHbIit
ruopuIy.

OOGopynoBaHue: repdapu pacTeHUM, KOJUICKIMA HACEKOMBIX, uydesia NTHUIl U
3Bepell C MpUMEpaM¥ Pa3IUYHBIX MPUCIIOCOOTICHHM, Yydena NTHUI[ W 3Bepell pa3HbIX
BUJIOB, TepOapuu pacTeHui OJU3KUX BUIO0B, 00Pa30BaBIIMXCS PA3TUYHBIMH CIIOCOOAMH.

JlaGopaTopHas pabora «BrisgBieHnE U3MEHYMBOCTH y 0COOEH OTHOTO BUA.

JlaGopatopHast pabora «lIIpucrnocobnenuss OpraHM3MOB M HX OTHOCHUTEIbHAS
1e1€CO00Pa3HOCThY.

JlaGoparopnas padota «CpaBHEHHE BUAOB 10 MOPGHOJIOTHYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BO/IIOLMS U €é pe3yJbTaThl

Meronbl u3ydeHHs Makpo3BodroUuu. [lajmeoHTonorudyeckue MeTonbl N3Yy4EHHUs
sBosmonuu. [lepexonubie GopMbl U PUIOr€HETUUECKUE PSIIBI OPraHU3MOB.

buoreorpapuueckue mMeToapl u3ydeHus 3pomonun. CpaBHeHue ¢Gopsl U GpayHbl
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obGnactu 3emiau. Buasl-sHaeMuKud u
PEJIUKTBHI.

DOMOpHOIOTHYECKHEe U CPAaBHUTEIBHO-MOP(OIOrHueckue MeETOJbl HU3yYCHHs
IBOJIIOLMM. ['€HeTHYEeCKME MEXaHW3Mbl HBOJIIOLMM OHTOI€HE3a U  IOSBICHUS
HBOJIIOIIMOHHBIX HOBILIECTB. ['OMOJIOrMYHbIE U aHAJIOTUYHBIE OpraHbl. PyaumeHTapHbie
OpraHsl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUUECKIE, ONOXUMUYECKIE U MAaTEMaTHUYECKHE
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METOAbl H3ydeHHUs HBoMoUUU. [‘omonornunbie reHbl. (COBPEMEHHBIE METOJIbI
NOCTPOEHUS (PUIIOTEHETUUECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MYTAIIUU U SBOJTIOLHS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (MpaBuiia) SBOMOUUU. [Ipunyun cmenvt @HYHKYUI.
HeobOpatumocts 3BoJONMU. AnanTuBHas paauainusa. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLIHH.

JleMoHCTpanuu

[Toprpetsr: K.M. bap, A.O. KoBanesckuii, @. Mroep, 3. ['ekkensb.

Tabmuubsl u cxembl: «DUIOreHETUUECKUN pAJl JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yorie smeprl», «Creronedansny, «Puanoguts», «CeMeHHbIE ManmopOTHUKN,
«buoreorpaduueckue 30Hb1 3eMan», «Jpeiid KOHTUHEHTOBY, «PenukTh», «HauanbHbie
CTaiud SMOpPHUOHAIILHOTO PA3BUTHUSI TMO3BOHOYHBIX KUBOTHBIX», «['OMOJOrMYHbBIE U
aHAJIOTWYHBIE OpraHbDy, «PyauMeHTh, «ATaBU3MBI», «XPOMOCOMHBIC HAOOPHI
yelloBeKa M muMnaH3e», «[aBHble  HampaBiieHus — 3BoJoUMK», «OOmme
3aKOHOMEPHOCTH 3BOJIFOLIUN.

O6opyznoBaHKE: KOJUIGKIIMM, TepOapuu, MYJISKH HUCKOMAeMbIX  OCTaTKOB
OpraHU3MOB, MYJBSDKM TOMOJIOTMYHBIX, AHAJOTWYHBIX, PYAHUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBbIX.

Tema 4. IIponcxoxaeHne U pa3sBUTHE KU3HHU HA 3eMJie

HayuHble runotes3sl MpOUCXOXKACHHS KU3HUA Ha 3emiie. AOMOreHe3 U maHCIepMHusl.
JloHay4HBIE TMIPEACTABICHHUS O 3apOKICHUM JKW3HM (KpeaunoHusMm). ['mnoresa
IIOCTOSIHHOTO CaMO3apOXKJICHHsI KU3HU M €€ omnpoBepkeHue omnbitamu D. Peaw,
JI. Cnasmnanuanu, JI. I[Tactepa. [IpoucxoxieHue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tamnbl HEOpraHudeckoil sBomtonuu. [lmanerapHas (reonoruyeckas)
HBOJIONMS. XUMHUYECKasi 3BONOLMA. AOUOTEHHBIM CHHTE3 OPraHMYeCKHX BEIIECTB
n3 Heopranndeckux. Oneir C. Mumnepa u I. HOpu. OOpazoBaHue MNOJIUMEpPOB
u3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runore3a nepBUYHOr0 OyJIbOHA
JIx. Xonpaeitna, renerndeckas runotresa . Mémrepa. Pubosumer (T. Uek) u runoresa
«vupa PHK» V. I'nnbepra. ®opmupoBanue MeMOpaH U BO3HUKHOBEHUE MPOTOKIETKH.

Hctopusa 3emnn m meroasl €€ n3ydeHus. VIcKoraeMble OpraHMYECKHE OCTATKHU.
['eoxponosorust U e€ wmeronpl. OTHOCHUTENbHAsE W aOCOJMIOTHAs T€OXPOHOJIOTHS.
['eoxpoHONIOrMYECKas MIKana: 0HbI, 3Pbl, IEPUOABL, STIOXH.

Havanpnbie 3Tanel opraHndeckor 3BoJIIOUUM. [losiBIeHME W 3BOMIOLMUS TMEPBBIX
KJIETOK. DBOIIONUA MeTabonn3mMa. Bo3HUKHOBEHUE NEpBBIX 3KOcUCTEM. COBpeMEHHbBIE
MUKpPOOHBIE OMOIUIEHKM KaK aHAJIOr MepBbIX Ha 3emiie coobuiectB. CTpOMATOIUTHI.
[IpokaproOThI U 3YKAPHOTHI.

[IpoucxoxaeHue 3ykapuoT (cUMOHMOreHe3). ODBOJIOLMOHHOE MPOUCXOXKICHUE
BUPYCOB. [IponCX0XKAEHNE MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
IpyHI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMUA BbICHIMX pacTeHUud. OCHOBHBIE apoOMOPQO3bI
pacreHuil. Beixon pactenuit Ha cymy. [losBieHne CIOPOBBIX PACTEHUNM U 3aBOEBAHUE
umu cymu. CemeHHble pacTenus. [IponcxoxaeHne BETKOBbIX PACTEHUH.
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OcHOBHBIE 9Tallbl JBOJIOLMH SKMUBOTHOrO Mupa. OcCHOBHBIE apoMOP(O3bI
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie XxOpAoBble KHUBOTHBIE. JKH3Hb B BOJAE. OBOJIOUMS TO3BOHOYHBIX.
[Tpoucxoxnaenue ampuodbuii u pentwimil. [IpoucxoxaeHne MISKONUTAIOMMX U TITHII.
[Tpunuun xmroueBoro apomopdo3a. OcBoeHHEe OECHO3BOHOYHBIMU U TMO3BOHOYHBIMU
KUBOTHBIMHU CYLIU.

Pazeutne xu3HM Ha 3emile 1O 3paM U NEPUOJAM: apXeu, MPOTEPO30M, NMaIe030M,
Me3030H, KaitHo30i. OOmas XapakTepUCTHUKA KIMMaTa U TEOJIOTHYECKUX TPOIIECCOB.
[TosiBeHHe W paciBET XapaKTEPHBIX OPraHW3MOB. YTJeoOpa3oBaHHUE: €r0 YCJIOBUS U
BJIMSIHUE Ha Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAaHMSI — SKOJOTMYECKHE KpHU3UChl mpounuioro. Ilpuumusr u
CIIEICTBUSI MACCOBBIX BbIMUPaHUN. COBpPEMEHHBIM 3KOJOTMYECKHM KpPU3HUC, €ro
ocobennoctu. [Ipobaema coxpanenus: bnopaznooOpasus Ha 3emIie.

CoBpemeHHasi cuCTeMa OpraHuyeckoro Mwupa. llpuHnunel KiaccupuKauu
opranu3mMoB. OCHOBHbIEC CUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: ®@. Penu, JI. Cnaymannanu, JI. [Tactep, .. Meunukos, A.M. OnapuH,
k. Xonmeiin, I'. Mémnep, C. Muep, . FOpu.

Tabmuer m cxembl: «Cxema ombita @. Peam», «Cxema omwita JI. Ilacrepa
10 U3YYEHUIO CaMO3apOoKaeHUs )Ku3HN», «Cxema onbita C. Mumiepa, ['. FOpw», «9Tarnsl
HEOPraHU4YECKON JBOJIIOLUNY, «l'€oXpoHosornueckas mkKaina», «HadanpHble sTamsl
OpPraHMYECKOW HBOIIONUNY», «CxeMa 00pa3oBaHUs JYKAPUOT IMYTEM CHUMOUOTEHE3a,
«Cucrema >XuBOM mpupoasl», «CtpoeHue BUpPYca», «ApoMOpPQO3bl pPACTCHUI»,
«Purnoguter», «OMTHOKIETOUHBIE BOMOPOCITHY, «MHOTOKIETOYHBIC BOJIOPOCIHY,
«Mxm», «llanmoporHuku», «l'onoceMeHHble pacTeHus», «Opranbl LBETKOBBIX
pactenmit», «Cxema pa3BUTHSA JKUBOTHOTO MHUPa», «ApOMOP(O3bI IKUBOTHBIXY,
«IIpocrenmmue», «Kumeunononoctueie», «llnockue yepBu», «HUneHHcToHOrHEY,
«Pv10OBIY, «3eMHOBOAHBIE», «[Ipecmbikatouuecs», «lItuup», «MaekonuTaronmey,
«Pa3BuTne XW3HH B apXeuCKoOu dpey», «Pa3BuTHE XKU3HM B IPOTEPO3OMCKON 3pey,
«Pa3BuTHE XU3HM B NAICO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pey,
«Pa3BuTue *U3HU B KaWHO30MCKOW 3pe», «COBpeMEHHas CUCTEMa OPraHUYECKOro
MHPA».

Oo6opynoBanue: repdapuu pacTeHUN pa3IMUHbIX OTJEIO0B, KOJJIEKIIUH HACEKOMBIX,
BJIAYKHBIC TMIpernapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMH WIJIOKOXUX,
CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, UyYesa IITULl U 3BEPEH, KOJUIEKIIMU OKAMEHEIIOCTEN,
MOJIE3HBIX UCKOIMAEMBIX, MYJISIKU OPraHUYE€CKUX OCTaTKOB OPTraHU3MOB.

Bupryanbnas nabopatopHas pabora «MogmenupoBanue onbiToB Muiepa—Opu
MO0 W3YYCHHIO a0WOTCHHOTO CHHTE3a OPraHWYeCKHX COCJUHECHUM B TEPBUYHOU
aTmocdeper.

JlaGoparopnas pabora «M3ydeHune u ommcaHue MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHu3MOBY.
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[Ipaktuyeckas pabora «V3yueHue OCOOEHHOCTEH CTPOCHHSI PACTEHUM pa3HBIX
OTIEJIOBY.

[IpakTuyeckas pabora «M3ydueHne OCOOEHHOCTEH CTPOEHHSI TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxkaeHne YeJJ0OBeKa — AHTPOIOr eHe3

Paznensl 1 3agaun aHTpomnonorud. MeToibl aHTPOIIOIOTHH.

CraHoBlIeHHE NPEACTABICHUNA O MPOUCXOKIACHUM YEJIOBEKAa. PemurmnosHeie
B0O33peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoncTBO yenoBeka C KUBOTHBIMH. (CHCTEMATHYECKOE IOJIOKEHUE YEJIOBEKA.
CBHIeTENBCTBA CXOACTBA YEJIOBEKA C KMBOTHBIMU: CPABHUTEIbHO-MOP(OIOrHUECKHE,
aMOpHOIOrHYecKue, (PU3noIoro-onoXxuMuldeckre, nopeaeHueckue. OTauyusl yeaoBeka
OT >KUBOTHBIX. [IpsIMOXOX€HNE U KOMIUIEKC CBA3aHHBIX C HUM NpU3HAKOB. Pa3zButue
TOJIOBHOTO MO3Ta ¥ BTOPOM CUTHAJIbHOW CHCTEMBI.

JBwxkymue cunbl ((axTopsl) aHTpomoreHesa: OWOJIOTMYECKHE, COLUAIbHBIC.
CooTHolieHre OMOIOTUYECKUX U COLIMATIBHBIX (JaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIUU aHTpororeHe3a. PaHHUE YeIoBEKOOOpa3Hble O0E3bsSIHBI
(MPOKOHCYJIBI) U paHHUE TOHTUIBI — OOIIME MPEAKH UYETOBEKOOOpa3HbIX 00€3bsH U
JOJIeld. ABCTPaJIONUTEKH — JBYHOTHE MPEIKH Hrojei. UenoBeK yMenblil, NepBbIe
M3TOTOBJICHUS OpYyAui Tpyna. YenoBek MNpAMOXOISIIMNA W IEPBBIM BBIXOJ JIIOJAEH
3a npenensl Adpuku. YenoBek reiaenb0eprckuil — oommil mpeok HeaHAepTaTbCKOT O
YEJI0BEKA U YEJI0OBEKA Pa3yMHOr 0. Ye0BEK HEaHIEPTaIbCKUI KaK BUJI JTFOJAEH XOJIOAHOTO
KJInMaTa. YernoBeK pa3yMHbIM COBPEMEHHOIO THWIIA, TEHUCOBCKUM YEIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneorenerruka u najieoreHOMMKA.

OBOJIIONMS  COBPEMEHHOr0 dYenoBeka. EcTecTBeHHBIH OTOOp B  MOIMYJNISAIMSIX
yenoBeka. MyTanMoHHBIN Tipotiece U nmosmMopdusM. [lonynsiiinonHbie BOTHBI, Aperd
TCHOB, MUTpAIHs U «d(PPEKT OCHOBATEIS» B OMYJISAIMIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. Ilonsatme o pace. bombmme pacbl:  eBponeouaHas
(eBpasumiickas), aBCTpaJio-HErpoujiHas (PKBaTOpUaNIbHASI), MOHTOJOMUJHAS (A3UATCKO-
amMepukaHckas). Bpemss M myTu pacceneHuss uyeloBeKa MO IUIaHeTe. EAMHCTBO
yelioBeYecKux pac. HayuHas HecocToATeNnbHOCTh pacuszma. IIpucrnocoOaeHHOCTh
YeJIOBeKa K pa3HbIM YCIOBHUSM OKpYXaroliei cpeasl. Bausaue reorpadudeckoi cpeasl
u apeiida renoB Ha MOP(HOIOTHIO U (PU3UOTOTHIO YETIOBEKA.

MexaucuuninHapHble METOJbl B (U3HUECKOW (OMOIOrMYECKO) aHTPOIIOIOTUH.
OBOJIIOLIMOHHASL AHTPOIIOJIOTHSL M IAJCOAHTPOIIOJOTHS YEJOBEYECKUX ITOMYJIALMUM.
buoconuaneHble HCCIEIOBAHUS MPUPOIBI 4YenoBeka. FccnenoBaHue KO3BOIIOLMHU
OMOJIOTMYECKOTO U COLIMAJILHOTO B YEJIOBEKE.

JleMoHcTpanuu

[Toprpersr: Y. Hapsun, JI. JIuku, A.4. Porunckuit, M.M. I'epacumos.

Tabmuupl U cxembl: «MeToabl aHTpPONOJOTUU», «['OJOBHOM MO3r UenoBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb), «CKENeT 4YelnoBeKa M CKeJeT I[IMMIIaH3e»,
«PynuMeEHTBI M aTaBU3MbD», «/[BHKyIlME€ CHIIBI aHTPONOreHE3a», «DBOJIOLMOHHOE
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JIPEBO YEJIOBEKA», « ABCTPATIONUTEKY, «HeToBeK ymenbli», «UenoBek mpsMOXOASIINI,
«/lenucoBckuii yenoBek» «Heannepranbib», «KpomanboHIbD, «lIpeaku yenoBekay,
«JTanbl 3BOJIIOLNU YETIOBEKay», «Packl yenoBekay.

OO6opyoBanue: MYJISDKH OKaMEHEJIOCTEH, MPEeaIMETOB MaTEepPHAIBHONW KYIbTYPHI
MPENKOB uYesoBeka, penpoaykiuuu ((ororpaduu) KapTUH ¢ MHUGOIOTUYECKUMU U
OMONENCKUMHU  CIO)KETaMH  MPOMCXOXKJEHUS  dYeloBeka, (ororpaduu  HAXOHOK
MCKOIAEeMbIX OCTAaTKOB YEJIOBEKA, CKEJICT YeJIOBeKa, MOJICIh Yepera YeJIOBeKa 1 Yeperna
IMMIIaH3€, MOJENh KHUCTU YeJIOBEKa M KUCTH IIMMITaH3€, MOJEIM TOopca TMPEIKOB
YeJoBeKa.

JlaboparopHas pabora «l3ydeHue OCOOCHHOCTEH CTPOCHHSI CKejleTa 4YeJIOBEKa,
CBSI3AHHBIX C MPSIMOXOKICHUEM.

[IpakTuyeckas padbora «M3yueHune 3K0I0rMuecKuX aJanTauii YeIoBeKay.

Tema 6. DJxogorussi — Hayka O B3aUMOOTHOIIEHHMSIX OPraHU3MOB H
HAJOPTraHU3MEHHBIX CUCTEM C OKPY KaIoIel cpeaoi

3apokJieHHe W pa3BUTHE 3Kojormu B Tpyaax A. ['ymOombpara, K.d. Pymre,
H.A. CeBepuoBa, 3. I'ekkens, A. Tencnu, B.H. Cykauéa. Pa3gensl u 3a1a4m 5KOJIOTUH.
CBs13b DKOJIOTUU C IPYTUMH HAayKaMHU.

Meroast sxonioruu. IlonmeBbie HAOMOACHUS. ODKCIEPUMEHTHI B  SKOJOTHH:
IPUPOIHBIE U TabopaTopHbie. MoenupoBaHue B SKOJIOTMU. MOHUTOPUHT OKPYKAIOIIEH
CpeIIbl: JIOKAJbHBIN, pErHOHAIILHBIN U TTI00aIbHBIMH.

3Ha4YE€HUE SKOJOTMUYECKUX 3HAHUHM ISl YEIOBEKA. JKOJIOTMYECKOE MUPOBO33PEHHUE
Kak OCHOBa CBA3€M uenoBedyecTBa C Ipupononr. DopMUpPOBaHHE IKOJIOTHUECKOU
KYJbTYPbI U 3KOJIOTHYECKOM IPAMOTHOCTH HACEICHUSI.

JlemoHcTpanumn

[Toptpetsr: A. I'ymGombar, K.®. Pynse, H.A. CeBeprios, 3. ['ekkens, A. Tencnu,
B.H. Cykaués.

Tabmuuplt u  cxembl: «Pazgensl skonorum», «Mertonbl skoiorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIE CPelIbI».

JlaGoparopnas pabota «V3ydeHne METO0B YKOJIOTHUECKUX UCCIICTOBAHUIN.

Tema 7. Opranusmsl u cpea OOUTAHUSA

Okonoruueckue (akToppl M 3aKOHOMEpHOCTH uX AeictBusa. Kiaccuduxanms
IKOJIOTUYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHsie. OoOiue
3aKOHOMEpPHOCTH  JIeMCTBUA  3Kojormyeckux (¢akropoB. IlpaBmio MuHHMyMma
(K. [mpenrens, HO. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTraHHU3MBI.

AbGuotnueckue (axtopel. CBeT Kak 3kojornyeckuil akrtop. [leficTBue pa3HbIX
YYaCTKOB COJIHEYHOI'O CIEKTPAa Ha OPraHu3Mbl. DKOJIOTMYECKME TPYIIIBl PACTEHUN U
YKUBOTHBIX IO OTHOILIEHHUIO K cBeTy. CUrHalibHas pousib cBeta. doTonepuoansm.

Temneparypa kak 3Konorudeckuii pakrop. JleiictBue TeMnepaTypbl HA OpraHU3MBbI.
[TolikunoTepMHBIE U TOMOWOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE M CTEHOTEPMHBIC
OpPTraHU3MBI.
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Brnaxnocte  kak  skonorumdyeckuit  Qakrop. IlpucrocobneHust  pacTeHui
K MOJAepKaHuI0 BoAHOro Oananca. Knaccudukaius pacTeHUM 10 OTHOIICHUIO K BOJIE.
[Tpucrioco6IeHNs )KUBOTHBIX K H3MEHEHUIO BOJTHOTO PEKHUMA.

Cpeapl o0OuTaHUsI OPraHuW3MOB: BOJAHAs, HA3eMHO-BO3/AYIIHAs, TOYBEHHAas,
riyOMHHAs MMOATNIOYBEHHAS, BHYTpUOpraHu3MeHHas. OU3nKo-XuMHU4ecKue 0COOCHHOCTH
cpenl oouTaHust opranu3MoB. [IprcnocoOieHust OpraHu3MoOB K JKM3HU B pa3HBIX Cpefiax.

buonoruueckue purmbl. BHemnrue u BHyTpeHHUE puTMbl. CyTOYHBIC U TOAUYHBIC
puTMBL. [IprcocO0IEHHOCTh OPTraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBUM JKU3HHU.

Kuznennsie Gopmbl opraHu3MoB. [loHsTHE O kXU3HEHHOW ¢opMme. JKU3HCHHBIC
(GOpMBI  pacTeHWM: JEpeBbs, KYCTAPHUKH, KYCTAPHHUYKH, MHOTOJICTHHE TpPAaBbI,
ofHOJIeTHUE TpaBbl. JKu3HEHHbIE (OPMBI KMUBOTHBIX: THUIPOOUMOHTHI, TEOOUOHTHI,
a’poOnoHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢daxkTopbl. Buibl OMOTHYECKHMX B3aUMOJICUCTBUNA: KOHKYPEHIIMS,
XUITHAYECTBO, cuMOM03 u ero ¢Gopmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHMIecTBO). HeTpoduaeckne B3anMoaeicTBuUS
(Tonmueckue, dopuyeckue, dadbpuueckue). 3HaYeHUE OMOTHYECKHX B3aUMOJECUCTBHIM
JUISL CYILIECTBOBAHHUS OPraHU3MOB B cpefe oOuTaHus. [IpuHIMUN KOHKYPEHTHOIO
WCKJIFOUEHUS.

JleMoHCTpanuu

Tabmuiet u  cxeMbl:  «Oxojorudeckue (paktope», «CBETOBOM  CHEKTP»,
«OKOJOTHYECKUE TPYIIBl >KUBOTHBIX IO OTHOIICHUIO K CBETY», «TeIIoKpOBHbBIC
KUBOTHBIE», «XOJOIHOKPOBHBIE UBOTHBIC», «DU3NONIOTHYECKUE aganTaIiuu
KUBOTHBIX», «Cpejibl 00UTaHMs OPraHu3MOBY, «bruonorudeckue puTMbDy, « KU3HEHHBIE
dbopMBI  pacTeHUi», «Kuznenubie  GOpMBI  SKHUBOTHBIX), «IKkocucrema
IIUPOKOJIMCTBEHHOTO Jieca», «IKOoCHCTeMa XBOWHOro Jeca», «llenmu mnuTanusy,
«XumHauuectBoy, «Ilapazutuzmy, «Konkypenmusy, «Cumomnosy, «KommeHcanmzm.

OO6opynoBanue: repdapuu pacTEHUH W )KUBOTHBIX, TPUCIIOCOOJIECHHBIX K BIMSHUIO
Pa3IMYHBIX JKOJIOTMYECKUX (PaKTOPOB, repOapuu CBETONIOOMBBIX, TEHENMIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHETIOOMBBIE W TEHEBBIHOCIIMBbHIEC
KOMHATHBIE DPACTECHHs, TepOapuu ¢ KOJUICKIIMH TETUIOIIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYUBBIX pAcCTeHHWH, uYydela MNTUI W 3Bepeil, repOapuu pacTeHUM,
OTHOCSIIIMXCA K TUrpoduTam, kcepoduraM, Me30(ruTaM, KOMHATHBIE PACTEHUS JaHHBIX
TPYII, KOJUISKIINH KHBOTHBIX, OOMTAIONINX B Pa3HBIX Cpenax, repoapuu U KOJUICKITUN
pacTeHW W JKMBOTHBIX, OOJAJAIONIUX YEpPTAMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
U3MECHEHHUSIM YCJIOBUM JKU3HU, TrepOapuu M KOJJIEKIIMM PACTEHUHW U SKUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIMH >KMBOTHBIX, YYACTBYIOUIUX B Pa3IUUYHBIX
OMOTHYECKHUX B3aMMOICHCTBHUSX.

JlaGoparopHas paborta «BblsiBIeHHE MPUCTOCOOJICHUM OPraHu3MOB K BIMSHHIO
CBETa».

JlaGoparopHas paborta «BplsiBIeHUE NPUCHIOCOOJIEHU OPraHu3MOB K BIIMSHHIO
TEMIIEPATYPhI».

JlaGoparopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
OOUTAHUSY.
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Tema 8. Jxosrorusi BUA0B U NOMYJISAIIUIA

DKOJIOTUYECKUE XapaKTePUCTUKU monyisiiuu. [lonynamuss kak Ouonoruyeckas
cucteMa. Poib HEOTHOPOAHOCTH cpelibl, (U3MYECKUX OaphbepoB M OCOOEHHOCTEU
OuoJoruu BHJIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI TOMYJISAIIHM.
OCHOBHBIE MMOKA3aTENIM MOMYJSALUU: YACICHHOCTh, TUIOTHOCTh, BO3PACTHASA W TOJIOBad
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.

DKoyoruyeckass CTpykrypa mnonyisanuu. OIleHKa YHCICHHOCTH MOMYJIALNY.
Junnamuka nonymanuu U €€ peryisinus. buoTHYecKul noTeHUHMan IOMYJIALUH.
MopenupoBanue AWHAMHUKUA MONyasanuu. KpuBbsie pocTa YUCIAECHHOCTH TOMYJISIITUU.
KpuBbie BbDKMBaHUS. Perynsius yucieHHOCTH MOMYJISIHA: POJib (DaKTOPOB, 3aBUCSIITUX
Y HE 3aBUCAIINUX OT TUIOTHOCTH. DKOJIOTHYECKHUE CTpaTerun BUA0B (r- u K-crparerun).

[Tonsatue 06 3konoruyeckoi Huiie Bujaa. Mecroooutanue. MHoroMmepHas MoJieib
skonornueckor Humm Jx.M. XaruumHcona. Pa3mepsl JKOJIOTMYECKOM  HUIIW.
[loTeHuManbHAs U peain30BaHHAS HUIIH.

Bup kak cucrema nomnymnsiuuid. Apeasibl BUAOB. BUABI U UX KU3HEHHBIE CTPATETHH.
DKOJIOTMYECKHUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS M MUTPALMI JKMUBOTHBIX. bHONOrMYeckre MHBA3HU
Yy)KEPOJHBIX BUJIOB.

JleMoHcTpanuu

[Toprper: k.M. XaTtunHCOH.

Tabmuiet u cxeMbl:  «OKOJOTUYECKHE  XAPAKTEPUCTHKU  TMOMYJSIIUANY,
«IIpocTpaHcTBeHHas: CTPYKTypa MONyJasinun», «Bo3pacTHble mupaMuibl MOMYJISAIIUN,
«CKOpOCTh 3aceNieHUs] MOBEPXHOCTU 3€MIIM Pa3Iu4YHbIMU OpraHuzmMamu», «Mojaeib
skosiorndeckor Humu J[x.M. Xaraunconay.

Oo6opynoBanue: repdapuu pacTeHU, KOJUIEKI[UU KUBOTHBIX.

JlaGoparopras padota «IIpucrnocoOaeHusI CEMSH PACTCHHUM K PACCEICHUIOY.

Tema 9. Jkosiorus coodmeCTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBa opranu3MoB. buoiieHos u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMH
B OMOIIEHO3E.

Oxocucrtema Kak OTKpwIiTas cucrema (A./x. Terncnm). OyHKIIMOHATBHBIC OJOKH
OpPTaHW3MOB B DKOCHUCTEME: IMPOMYIIEHThI, KOHCYMEHTHI, peAyHeHTHl. Tpodudeckue
ypoBHU. Tpoduueckue 11enu u cetu. Adnoruyeckue OJ0KU 3KocucTeM. [10YBBI U MIIbI
B 3KocucTemMax. KpyroBopot BENIeCTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE TOKAa3aTed AKOCUCTEMBbL. buomacca W mpoaykius. DKOJIOTMYECKHUE
MUpaMUIbl YUCEN, OMOMACChl U DHEPTUU.

Jlunamuxka sxkocucmem. Kamacmpoguueckue nepecmpoiixu. Daykmyayuu.
HanpaBiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. IlepBuunbie u
BTOPUYHBIE CYKIIECCUU W UX MPUYUHBL. AHTPONOTE€HHbIE BO3JIEHCTBUSA HA CYKIIECCHUMU.
KiumakcHoe coobiiectBo. bruopasnooOpasue 1 mojiHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCmEMbl 03€p U peK. IKocucmemvl Mopeu u
0KeaHos. IKocucmemvl MyHOp, 1€CO8, Cmenell, NyCmbitb.
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AHTpPOIIOreHHbIE JKOCUCTEMBbI. ATrpodKocucTeMa. ArporeHo3. Pazmuuus mexny
AHTPOTIOTEHHBIMHU ¥ TIPUPOTHBIMU YKOCHUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas diiopa u
dayna. Cunantponuzainus Topojckoil ¢ayHbl. buonornueckoe M X03iHCTBEHHOE
3HAYEHNE arpOdKOCHCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUN  OpraHU3MOB
B DKOCHCTEMax. Pojib Kackaonozo agpgexma u 8ud08-30upuramopos (Kuoueswix 6Uoos)
6 ¢hynkyuonuposanuu sxkocucmem. llepeHOC PHEPrUM W BEIICCTB MEXKIY CMEKHBIMHU
DKOCHUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSALMA W DKOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICCTBUM.

Mexanusmuvl 8030eticmeusi 3a2pa3HeHUll PA3HbIX MUN08 HA CYOOP2AHUZMEHHOM,
OD2AHUIMEHHOM, NONYTSAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJLOSUYECKO20
HOPpMUPOBAHUSL ~ AHMPONO2EHHO20  8030elcmeus.  MeTolonorus  MOHUTOpPUHIA
€CTECTBEHHBIX U AHTPOMOTE€HHBIX SKOCUCTEM.

JlemoHcTpanumn

[Toptper: A.Jlx. Tencnu.

Tabmuiet u cxeMbl: «CTpyKTypa OMOLIEHO3a», « DKOCHCTEMA IIUPOKOJIMCTBEHHOT O
jgeca», «IJKocHCTeMa XBOWHOro Jjeca», «DyHKIIMOHAIBHBIE TPYNIBl OPraHu3MOB
B dKOcHCcTeMe», «KpyroBopoT BemiecTB B 3KocucTeMey, «llenu mutanus (macTOumHasl,
JNETPUTHAS)», «IKOJOTMYecKass MupamMuja dHucel», «IKOJOTHYecKas MupaMuia
onoMaccel», «OJKoJormyeckas mnHupamuiaa osHeprum», «OOpazoBaHue 00JI0Tay,
«lIlepBuunas cykueccusi», «BoccTaHOBIEHHE Jeca MOCIE TMOoXapa», «IKOCHCTEMA
o3epa», «ArporeHo3», «KpyroBopoT BEIIECTB U TOTOK HSHEPrUU B arporieHo3e»,
«IIpumepst ypOOIKOCHCTEMY.

OOGopynoBaHue: repbdapu pacTeHUM, KOJUICKIMA HACEKOMBIX, uydejia NTHUIl U
3Bepei, repOdapum KyJIbTYPHBIX M JUKOPACTYIIMX DPACTCHHM, aKBApUyM Kak MOJEIIb
YKOCUCTEMBI.

lIpakmuueckas paboma «VI3yueHue u onucanue ypoOoIKOCUCTEMBD.

Jlabopamopuas paboma «V3ydueHue pa3zHOOOpa3us MEIKHX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX YKOCHUCTEMAX).

IKcKkypcus «IKCKYpCUsi B THITMYHBIN OuoreoneHo3 (B 1yOpaBy, Oepe3HsiK, elbHUK,
Ha CyXOJOJIbHBIM WJIM MOMMEHHBIN JIyT, 03€PO, O0JIOTO)».

IKckypcusi « IKCKYpPCHs B arpOIKOCUCTEMY (HA TIOJIE UJTH B TETUTMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCHCTEMA

buocpepa — oOmemanerapHas oOosouka 3eMid, TJ€ CYIIECTBYET WJIU
CyLIECTBOBaja W3Hb. Pa3BuTue mpeacraBieHuil o Ouocdepe B Tpygax J. 3rocca.
Yuenne B.U. Bepnanckoro o Ouochepe. Obnactu O6uochepsl u e€ cocrta. Kupoe
BEIIECTBO Ouochepsl U ero PyHKITNH.

3aKOHOMEpPHOCTH cyllecTBOBaHUS Ouocdepbl. OcobeHHocTH Ouocdepsbl Kak
rio0anpHO 3KocucTeMbl. [[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOreoXMMHUYECKHME UUKIBl (yrieponaa, a3ora). PUTMHYHOCTH SIBICHUU
B Onocdepe.
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3oHanbHOCTh OMocheprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYILIU: TYHJIpA,
XBOWMHBIE JIECA, CMEIIAHHBIE M IIMPOKOJMCTBEHHBIE JIECA, CTEIH, CABaHHBI, MYyCTHIHHU,
TPOIIUYECKHE JIECa, BBICOKOTrOpbs. Kinmar, pacTUTENbHBIA U KUBOTHBIM MUpP OMOMOB
CYIIH.

Crpykrypa ¥ (QPyHKIMS >KUBBIX CHUCTEM, OIEHKAa UX PECYpCHOIro MOTEHIMAala U
onochepHbIX QYHKIHIA.

JleMoHCTpanuu

[Toptpetsl: B.W. Bepuanckuii, 3. 3tocc.

Tabmuer u cxembl: «['eocepbr 3emmm», «KpyroBopor azora B HpUPOIE,
«Kpyrosopor yriepoga B npupone», «KpyroBopor kuciopoma B IPUPOAE»,
«KpyroBopot Bojibl B nipupoje», «OCHOBHbIE OMOMBI cyminy, «KimMaruueckue nosca
3emmm», «TyHnapa», «Taitray, «Cwmemanneiii Jsec», «lIIMpOKONMCTBEHHBIA JIECH,
«Crenby», «CaBanHay, «llycTbiHay, « Tpornnueckuii aecy.

Oo6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU YKUBOTHbIX.

Tema 11. UesioBek U OKpy:Kaouias cpeaa

DKOJIOTUYECKHE KPU3KCHl M UX NpuuuHbL. Bo3jaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3YIIHOM cpelbl. OXpaHa BO3yXa. 3arpsi3HeHHE BOAHOM cpelbl. OxXpaHa
BOJHBIX pecypcoB. PaspymieHne noussl. OXpaHa IMOYBEHHBIX pecypcoB. M3MeHeHue
KJIuMara.

AHTpPONIOTEHHOE BO3JCHUCTBHE HA PACTUTENBbHBIM M JKUBOTHBIM Mup. OxpaHa
PAaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIIUITBI OXpaHbl Mpupoasl. KpacHbie
kHUru. Ocobo oxpansembie npuponansie Teppuropun (OOIIT). boranuueckue canpl u
300JIOTHYECKHUE MapKH.

OCHOBHbIE TPUHLMUIIBI YCTOWYMBOTO pPAa3BUTHS YEJIOBEUECTBA U MPUPOABIL.
ParnmonanbHOE MPHUPOIONOIL30BAaHUE M COXpaHEHHE OHOJIOTMYECKOro pazHooOpasus
3emumn. OOMIKEe 3aKOHOMEPHOCTH TII00ATBHBIX SKOJIOTHUECKUX KPU3UcoB. OCOOCHHOCTH
COBPEMEHHOI'0 KpU3HCa U €r0 BEPOATHBIE TIOCTEACTBUS.

Pa3BuTHe METO/I0B MOHUTOPUHIA Pa3BUTHUSI OMACHBIX TEXHOT'€HHBIX MPOLECCOB.
CucmemHvle uccied08anus nepexooa K pecypcocoepearoueli U KOHKYPeHmoCcnocooHou
sHepeemuxe.  buonoeuuecxoe  pasnoobpasue u  6uopecypcvi. HayuonanvHvie
uHgopmayuonHble cucmemsl, obecneuusaiouue 00CmMyn K UHGOpmMayuy no coCmosHuIO
omoenvuvlx 6u006 u xocucmem. OCHOBbL IKOpeadUIUMaAyuU IKOCUCMEM U CHOCOO08
O0opbbObBI ¢ OuonospedcoeHuamu. PexoncmpyKyus MOpCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHcTpanuu

Tabmuubl u cxemsl: «3arpsizHeHHE aTMocepbl», «3arpsi3HeHue ruapocheps»,
«3arpszHeHue mouBb», «llapHukoBeiii 3hdexT», «Oco0o oxpaHsemble TPUPOIHBIC
TEPPUTOPUI», «MoIelH YyIpaBIsieMOro MUPay.

Ob6opynoBanue: Gororpaduu OXpaHsIeMbIX paCTEHUN U KUBOTHBIX KpacHOW KHUTH
Poccuiickoint @enepanuu, KpacHoil KHUTH peruoxa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O BUOJIOTUN HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00 y4aIOIUMHUCS
mporpaMM CpefHero oOmero oOpa3oBaHUs: JIMYHOCTHBIC, METANpPEIMETHbIE W
MPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pPE3yIbTaTOB OCBOCHUS IMPOTPAMMBI IO OHOJIOTHUU
BBIJICJICHBI  CJICYIONINE COCTABJISIONINE: OCO3HAHWE OOYJaIOIMUMHUCS POCCHUICKOMN
IPOKJAAHCKON HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEJIbHOCTH M
CaMOOTIPEICIICHUI0, HATMIUE MOTHBAIIMU K OOYYEHUIO OHMOJIOTHH, IIeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOSKICHMH JMYHOCTHM HA OCHOBE KITIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJULMA  pa3BUTUS  OUOJOIMYECKOrO  3HAHWS, TOTOBHOCTH
U CIIOCOOHOCTH O0YYAIOUINXCs PYKOBOACTBOBATHCS B CBOCH JAEATENLHOCTH IIEHHOCTHO-
CMBICIIOBBIMM YCTAaHOBKAMH, MPHUCYIIUMHU CHUCTEME OHOJIOIMYEecKOro oOpa3oBaHUs,
HaJIMYKME TPABOCO3HAHUS HKOJOTMYECKOW KYJIBTYphl, CIIOCOOHOCTH CTaBUThH MU H
CTPOUTH KU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMBbl MO OHOJOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YeOHOM M  BOCIHUTATEILHON JIEATENTLHOCTH B  COOTBETCTBUU
C TPaAULIMOHHBIMU POCCHUMNCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKHUMHU MU JTYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, TPHUHSATHBIMH B OOIIECTBE IMpaBUJIaMH U HOpMaMu
MOBEJCHUS M CIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpa3BUTHS, Pa3BUTHSI BHYTPECHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKCHMUS
K 33aKOHYy W NPaBONOPSAKY, YEJIOBEKY Tpyda MU CTapLIEMy IIOKOJICHUIO, B3aMMHOTO
YBOKEHMsI, OEpPEKHOTO OTHOLIEHUS K KyJAbTypHOMY HACICIUIO U  TPATUIUSAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickon denepannu, Tpupoae U OKPYkKaroIIEH Cpee.

JImaHOCTHBIE pe3yabTaThl OCBOCHUS Yy4eOHOro mpeamera «buonorusy TOKHBI
OTpaXaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarOMIMXCs ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPHUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKIACHUN, COOTBETCTBYIOIINX TPAAUIIUOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, pPaCIIUPEHUE S>KU3HEHHOTO OIbITa W OIbITa
NEATENIbHOCTA B MPOLECCE peaM3alid OCHOBHBIX HAIlPaBJICHHII BOCHUTATEIbHON
JEATENBHOCTH, B TOM YHUCJIIE B YACTH:

1) rpa:kaIaHCKOro0 BOCIIATAHMS

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MMO3ULKUHU OOYYAIOLIErocs Kak aKTUBHOIO H
OTBETCTBEHHOI'0 YJIEHA POCCUIICKOT0 O0IIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IMpaB U OOSA3aHHOCTEW, YBaXEHUE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MAESITEILHOCTH TPH CO3JTaHUHM Y4€OHBIX
MIPOEKTOB, PEIICHUU y4E€OHBIX U MO3HABATEIbHBIX 3aJ1a4, BBITOJIHEHUN OHMOJIOrMYECKUX
AKCTIIEPUMEHTOB;
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CIIOCOOHOCTh OMPEIENATh COOCTBEHHYIO TO3MUIMIO MO OTHOIIEHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBAaTh B CBOMX JCHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C pa3HbIMU YOCXKICHUSMH, KYJIbTYpPHBIMU IIEHHOCTAMHU U
COIIMAJIEHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOI'O BBHITTOJHEHUS YYCOHBIX,
ITIO3HABATENBHBIX U MCCIIEIOBATEIBCKUX 3a/1a4, YBAXUTEJIBHOIO OTHOLICHUS K MHEHUIO
OIMTOHEHTOB MPU 00CYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTUUECKOTO COACPKAHNUS,

FOTOBHOCTb K TYMaHUTAaPHOW U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

Cc()OPMUPOBAHHOCTh POCCUMCKOM TI'pa)IaHCKOM MJIEHTUYHOCTH, MaTPUOTU3MA,
YBOXEHUSI K CBOEMY HapoOAy, YyBCTBa OTBETCTBEHHOCTH Iepesa PoauHOH, ropaoctu
3a CBOM KpaM, CcBOWO PoanHy, CBOM A3BIK M KYJIbTYpPY, INPOIUIOE M HACTOSAIIEE
MHOTI'OHAIIMOHAIBHOr 0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEAMI0 W MaMATHUKAM HPHUPOJBI,
JNOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYIE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHUE
OMOJIOTUH, TTOHMMaHUs 3Hau€HUsl OMOJIOTUU B MO3HAHUU 3aKOHOB NPUPOABI, B KU3HU
4esioBeKa U COBPEMEHHOI' O O0IIECTBA;

uaeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIYyKEHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Yy;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUKMCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTI'O CO3HAHUS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIICHUBATh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE peIICHUs,
OPUEHTHUPYSAICh HA MOPAJILHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUYMBOTO OYayIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMUTEIIAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IPUHSTUS LEHHOCTEW CEMEWHOMN >KU3HU B COOTBETCTBHM C TPAAULHUSIMHU
HapoaoB Poccuy;

4) ICTETHICCKOI'O BOCIINTAHUSA

I9CTCTUYCCKOC OTHOIICHHC K MHPY, BKJIIO4Yasd 3CTCTHKY 6BITa, HAaY4YHOI'O H
TCXHUYCCKOI'O TBOPUCCTBA, CIIOPTA, Tpyda, O6IHGCTB€HHI>IX OTHOHICHPIfI;

IIOHUMAaHHUEC DMOLMOHAJIBHOI'O BO3I[GI7ICTBI/I$I JKUBOU IMpHUPOALI U e€ OCHHOCTH,

IOTOBHOCTB K CaAMOBBIPAKCHHIO B PA3HBIX BUAAX HCKYCCTBA, CTPEMIICHHUC ITPOSABIIATD
KadycCTBa TBOp‘lGCKOﬁ JIMYHOCTH,

5) dpuznyeckoro Bocnutanusi, GOpMUPOBAHNS KYJIbTYPbI 310POBbSI U
IMOLMOHATBHOI0 0JIAT OMOJTYYHSI:

MOHUMAHHWE W peaju3aius 340poBOro M 0Oe30macHOro odpasa »KU3HU (30pPOBOE
MUTaHWe, COOJIIOJICHHE TUTHCHHYECKUX TPABWJI W HOPM, COATaHCUPOBAHHBIA PEKUM

32



denepanpHas padouas nporpamma | buomnorns. 10—11 knaccer (yriayOnéHHBINA yPOBEHB)

3aHATUHN U OTZbIXA, PEryJsipHas (pu3ndecKkas akTUBHOCTh), O€pPEKHOr0, OTBETCTBEHHOI'O
U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY
3J10POBBIO;

MMOHUMaHUE LIEHHOCTU MPaBUJI WHIUBUIYAJILHOIO U KOJJIEKTUBHOTO OE€30MacHOro
MOBEJICHMS B CUTYaLUsIX, YTPOKAIOIINX 30POBbIO U )KU3HU JHOJCH;

OCO3HAaHUE TOCJIEACTBUN UM HENPUATUS BPEOHBIX MPUBBIUEK (yNOTpeOseHus
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHHUS);

6) TPY/10BOI'0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYA0JIt00UeE;

TOTOBHOCTb K AaKTHMBHOM JESITCIbHOCTH TEXHOJOTMYECKOM M  COIMaJbHOM
HaIpaBJICHHOCTHU, CIOCOOHOCTh HWHUIIMUPOBATh, IUIAHUPOBATH MU CaAMOCTOSITEIBHO
BBITIOJIHSIThH TaKyI0 A€STEIbHOCTE;

UHTEpEC K pa3IuuHbiM cdepam TpodecCUOHATBLHON JeATEIbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oyayiield mpodeccuy U pealrn30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSIKCHUU
BCEH KM3HU;

7) 3K0JIOrM4€eCKOro BOCIUTAHMSA:

AKOJIOTMYECKH LEJIeCO00pa3HOe OTHOILIEHHWE K MPHUPOJE KaK HCTOYHHMKY >KU3HHU
Ha 3eMJie, OCHOBE €€ CYyIeCTBOBaHUS;

NOBBIIICHHE  YPOBHS  JKOJIOTMYECKOW  KYJIbTYphl: NpPUOOpETeHHE  OmbITa
IUTAHUPOBAHUS TOCTYNKOB M OIIEHKH MX BO3MOXKHBIX MOCIEICTBHI JUIsl OKpYXKarouen
Cpensl;

OCO3HaHUE II100aTLHOr0 XapaKTepa SKOJIOTHYECKUX MPOOIJIeM U IMyTel UX pPelIeHMs;

CIIOCOOHOCTh MCIOJIB30BaTh MpUOOpEeTaeMble MPU U3YYEHUH OUOJIOTUU 3HAHMS U
YMEHHUS NPH PElIeHUH MpoOJIeM, CBSI3aHHBIX C pallOHAIBHBIM MPUPOAOIOIb30BAHUEM
(cobmoneHne mMpaBui TMOBEAEHUS B TMPHUPOJE, HAMpPaBIECHHBIX HA COXpaHEHUE
paBHOBECHS B SKOCUCTEMAX, OXPaHy BHUJIOB, 3KOCUCTEM, Onocdepsl);

AKTMBHOE HENPUATHE IEHUCTBHM, NPHUHOCAIIMX BpEJ OKPYXKAIOIIEH NPUPOAHOU
cpele, yMEHUE MPOTrHO3UPOBATh HEONArONPUATHBIE SKOJOTMYECKUE MOCIEACTBUSA
IIPEANPUHUMAEMBIX IEHCTBUM U NPEAOTBpaIIaTh UX;

HaJU4YHME PA3ZBUTOTO 3SKOJOTMYECKOIO MBIIUIEHUS, SKOJOTMYECKON KYIbTYpHI,
OIbITA JAESITEIIbHOCTU HKOJIOTMYECKON HaNpaBJIEHHOCTH, YMEHHS PYKOBOACTBOBATHCS
UMH B IIO3HABAaTEIbHOW, KOMMYHMKAaTUBHOM M COLUMAIbHOW NPAKTUKE, TOTOBHOCTH K
Y4aCTHIO B IPAKTUUECKOM JI€ATETbHOCTH 3KOJIOTMUECKOW HAIPaBJIECHHOCTH;

8) meHHOCTH HAYYHOTr 0 TIO3HAHMS
c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOINECTBEHHOW NPAKTHUKH, OCHOBAHHOIO Ha JHAJIOre KYJIbTYP,
CIIOCOOCTBYIOIIEI0 OCO3HAHHIO CBOETO MECTA B MOJUKYJILTYPHOM MUDE;
COBEPIIICHCTBOBAHHME S3BIKOBOM M YHTATEIbCKOW KYIBTYPHl Kak CpeaCTBa
B3aUMOJICHCTBUS MKy JTIFOIbMU U TIO3HAHHS MUDA;
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IOHUMaHUe crielu (UK ONOJIOTUN KaK HayKH, OCO3HaHUs €€ poii B GOPMUPOBAHUH
paIlMOHAILHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUM  IEJIOCTHOTO  IPEACTABJICHUS
00 OKpyKarollleM MUpPE Kak O €IUHCTBE MPHUPOJBI, YeJIOBEKa U OOIIECTBa, B MO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHUH MpoOJeM COXpaHEHUS IPHPOITHOTO
pPaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OWOJOTHMH JJI1 COBPEMEHHOW ITMBHUIIM3AIINH:
o0ecriedyeHus: HOBOTO YPOBHS Pa3BUTHUS MEAMUIIUHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX PElIaTh PeCypcHbIC MPOOJEMbI pPa3BUTHS UYEJIOBEUECTBA,
MOWCKA MyTEH BBIXO/a M3 TIO0ATHHBIX DJKOJOTUYECKUX MPOOJIeM u oOecredeHUs
nepexoa K yCTOWYMBOMY PAa3BUTHIO, PAIMOHAIBHOMY HCITOJIB30BAHUIO TMPUPOTHBIX
pecypcoB 1 (hOPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOMYYCHUH OMOJIOTMUYECKUX 3HAHWU B IIENIAX TOBBIIICHHUSI
o0mIel KyJIbTyphl, €CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH, KaK COCTaBHOM dYacTH
(GYHKIIMOHATBHONH T'PaMOTHOCTH OOy4arommxcs, QopMuUpyeMoll Tpu HU3y4dEeHUH
OnoJIoruu;

MMOHUMAaHUE CYIIHOCTA METOJIOB IIO3HAHMS, WCIIONB3YEMBbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUA ISl aHAN3a U OOBSICHEHUS
SIBIICHUW OKPY)KAIOMIET0 MHUpa W MPOWCXOMSIMNX B HEM H3MCHEHUW, YMEHHUE JeJaTh
O00OCHOBaHHBIC 3aKJIOYEHHUST Ha OCHOBE HAy4YHBIX (PAKTOB U HUMEIOIIMUXCS JaHHBIX
C IIEJIbIO TIOJTYYEHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIHLHO UCTIOIb30BATh OMOIOTUYECKUE 3HAHUS JIJISl PEIICHMUSI
po0OJIeM B peaibHBIX KU3HCHHBIX CHTYAITUSX;

OCO3HAHWE IIEHHOCTH HAYYHOW JESITCIIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U MCCJICTOBATEIIbCKYIO ICITCIIbHOCTh HHIUBUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh U CITOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY TIOJIYUCHHUIO HOBBIX 3HAHUU MO OMOJIOTHH B COOTBETCTBUU C JKMU3HEHHBIMU
NOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbBIE PE3YNbTaThl OCBOEHUS YydeOHOro mnpeamera «buonorus»
BKJIFOYAIOT:  3HAYMMble JUIi  (OPMUPOBAHHS  MHUPOBO33PEHUS  OOyHArOIIMXCSA
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAyYHblE IIOHATHA, OTpa)karoliue
LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U CTIEUU(UKY METOAO0B MTO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIUsl, SBJICHUE, MPOLECC, CUCTEMA, HayYHBIN
dakT, NOpPUHLHKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHNUE,
HaO0JII0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT U APYrue); yHUBEpcalbHbIe yueOHbIE JEHCTBUS

(mo3HAaBaTENIbHBIC, KOMMYHUKaTHBHBIC, PETYJISTUBHEIC), o0ecIieynBaroIme
dbopMupoBanue (PyHKIIMOHAILHOH T'PAaMOTHOCTH W  COIMAIBLHONH  KOMIICTCHITMH
00 y4Jaromuxcs; CIIOCOOHOCTh 00 y4Jaromuxcst HUCHOJIH30BAaTh OCBOEHHEIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHYECKUE 3HAHHWS M YHUBEPCATbHBIE Yy4eOHBIC
JICVCTBUA B MMO3HABATEIILHOW U COLIMATIbLHOM MPAKTHKE.
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B pesynbTate mM3ydeHHs OMOJIOTHH Ha YPOBHE CpPEAHEr0 00Iero oOpa3oBaHHS
y oOyuaronierocst Oyayr copMHpOBaHbI MO3HABATEIIbHBIC YHUBEPCAIbHBIC Y4COHBIC
NENUCTBUSA, KOMMYHUKATUBHBIC YHUBEPCAJIbHbIE Yy4€OHBIC IEHCTBHUSA, PETYIATUBHBIC
YHHUBEPCAIbHBIC ydeOHBIC ICHCTBUS, COBMECTHAS JIEATECILHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA
ba3oBble joruueckue 1eMcTBUS:

CaMOCTOSITEJILHO (POPMYTIUPOBATh M aKTyaJIM3UPOBaATh MPOOJeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIO0JIb30BaTh MPU OCBOCHWUU 3HAHWUU MPUEMBI JJOTHYECKOr0 MBIILICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, KJIacCHU(pUKAIINH, 0000IIEHNS ), PACKPHIBATH CMBICT OMOJIOTHYECKUX
NOHATUH (BBIACNATh WX XapaKTepHble MPHU3HAKH, YCTAHABIMBATh CBSI3U C JAPYTUMU
MOHSATUSIMU);

OTIPEEIIATD 1IeNIU ACSATENIbHOCTH, 3a/1aBast MapaMeTPphl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTD PE3YyJIbTATHI JEATETLHOCTH C TOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATUS ISl OObSICHEHUS (PaKTOB U SABJICHUN KUBOM
PUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, ACNYKTUBHbBIC, 10 aHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUST B paccMaTpPUBAEMbIX SBJICHUSX,
(GbopMyIHpOBaTH BHIBOBI U 3AKITIOUCHHUS;

NPUMEHSITh CXEMHO-MOJENIbHBIC CPEACTBA JJI MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOIIECHUHN B M3y4aeMbIX OMOJIOTUYECKUX 00BEKTaX, a TAKkKe MPOTUBOPEUUI
Pa3HOro poja, BHISIBIICHHBIX B PA3JIMUHBIX MH()OPMAIIMOHHBIX UICTOYHUKAX;

pa3pabarpiBaTh IIJIaH pEHIEHUS MPOOJeMBbI € Yy4E€TOM aHaln3a HMMEIOITUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
1EJISIM, OIEHUBATh PUCKH TOCIECTBUM NESITEIHHOCTH;

KOOPJMHUPOBATh M BBITIONHATH PabOTy B YCIOBHSIX PEAbHOTO, BUPTYaJIbLHOTO H
KOMOMHHPOBAHHOI'O B3aUMO/ICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILIEHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble ucciaenoBare/ibCcKue AeiiCTBYA .

BIAJCTh HABBIKAMHM Y4YE€OHO-UCCIE0BATEILCKOM W MPOEKTHOW JesATEeThHOCTH,
HaBbIKaMHM pa3penieHus mpooieM, CIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS MPaKTUUYECKUX 3a7ad, NMPUMEHEHHUIO Pa3IUYHbIX METO0B
MO3HAHMS;

WCMOJI30BATh PA3JIMYHBIE BUJIbI IESITEILHOCTH IO TTOJTYYEHUIO HOBOI'O 3HAHUSA, €TO
WHTEPIPETAIMH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YU€OHBIX CUTYaIUAX, B TOM YHUCIE
MIPU CO3JaHUU YYEOHBIX U COIIUATILHBIX MPOEKTOB,;

dbopMUpoBaTh HAy4YHBI THUI MBIIUICHUS, BJIaJeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1a41 B 00Pa30BaTEILHOM e TeIHHOCTH
Y KU3HEHHBIX CUTYaIUsIX;
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BBISIBJIATh IPUYUHHO-CJICICTBEHHBIC CBSA3U U aKTYaJU3UPOBATH 3a/1a4y, BbIJIBUTATh
TUIIOTE3Y €€ PEIICHUs], HAXOUTh apryMEHTHI JUIsl OKa3aTEIbCTBA CBOMX YTBEPXKICHUM,
3aJlaBaTh NapaMeTPhbl U KPUTECPUU PEIICHUS;

AQHAJIM3UPOBATH TOJYYEHHBIE B XOJI€ PELICHUS 3a/laud PE3YJIbTaThl, KPUTHUUECKU
OLICHUBATh MX JJOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH II€JICHAIIPaBICHHBIN MTOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUS
B MPOeCCUOHATILHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIbHYI0 M TMPAKTUYECKYIO 00JIacTH
KU3HEAEATETbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTb OpUrHHAIbHBIE TOAXO/Abl U PEIICHUS, CTABUTh
npoOJIeMbl U 33J1a4H, JIOMYCKAIOIKE albTePHATUBHBIC PEILICHMUS.

Pabora ¢ undgopmanmeii:

OPUEHTUPOBATHCS B PA3NMUYHBIX HCTOYHHKAX WHOOpManuu (TEKCTE Y4eOHOTO
ocoOusl, HAYYHO-TIONYJIIPHOM JIMTEpaType, ONOIOrMYECKUX CIOBapAX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIM3upoBaTh HHQOpPMAIUIO
pa3IMYHbIX BUAOB U (DOPM MpeACTaBICHUS, KPUTUUECKU OLIEHUBATh €€ TOCTOBEPHOCTh U
HEMIPOTUBOPEUYNBOCT;

(opMynHpOBaTh 3aIPOCHl U IPUMEHSATh PA3JIMYHbBIE METOJIbI ITPHU MTOMCKE U 0TOOpE
ounosornueckoi nHpopmanru, HeOOXOAMMOM 1JIsI BBITIOJHEHUS YUEOHBIX 3a]1ay;

npuoOpeTaTh  OMBIT  KCMOJb30BaHUSA  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJOTUH, COBEPUICHCTBOBATH KYJIbTYPY AKTUBHOI'O WCIOJb30BAHUS Pa3IUUYHBIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSITETILHO BBIOUpATh ONTUMAIbHYIO (POPMY MpeICTaBICHU OMOIOTMYECKOM
nHpopManuu (cXxeMbl, rpapuKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U APYTOe€);

MCIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEACTBA MpU paboTe ¢ OMOIOTUYECKOM
uHdopmaleil: NpUMeHITh XUMHUYECKHE, (PU3NYECKHe W MaTeMaTH4YeCKUe 3HAKU U
CUMBOJIBI, OpMYITbl, a0OpeBHUaTypy, HOMEHKJIATYPY, UCIIOIB30BaTh U IPEOOPA30BHIBATH
3HaKOBO-CHMBOJIMYECKUE CPE/ICTBA HATJISAHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHWS W 3aIUTHl WH(pOpMaruu, WHGOpMAITMOHHON
0€30MMaCHOCTH JTUYHOCTH.

KoMMyHMKATHBHBIE YyHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Oowmenue:

OCYILECTBIISTh KOMMYHHMKAI[MM BO BCEX cdepax >KU3HM, aKTUBHO y4acCTBOBATb
B JUAJIOre WM JMCKYCCHM IO CYIIECTBY OOCYXJaeMoil Tembl (yMEHHE 3a/laBaTh
BOMNPOCHI, BBICKa3bIBaTh CYXKJIEHHUSI OTHOCUTENILHO BBITIOJHEHUS MpeAJiaraeMon 3aJauu,
YUUTBHIBATh MHTEPECHI U COINIACOBAHHOCThH MO3MIMN APYIMX YYaCTHHKOB JUAIOra WU
JTUCKYCCHH);
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pacrio3HaBaTh  HeBepOaJdbHbIE CpeacTBAa  OOIIEHMs, IOHUMaTb 3HA4YECHUE
COLMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CUTyallud, YMETh
cMAT4aTh KOH(QJIMKTHI U BECTH IIEPErOBOPBIL;

BJIAQIETh PA3IUYHBIMU CrOocoO0aMH OOUIEHUST M B3aUMOJEWUCTBUS, ITOHUMATh
HaMEPEeHUs] IPYTuX JIIOJIEH, MPOSIBISATh YBAXKUTEJIBHOE OTHOLIEHHWE K COOECETHUKY U
B KOPPEKTHOU popme (GOopMyIHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTth CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

CoBMecTHAa AeATEIbHOCTD:

MMOHMUMATh U MCIOIh30BaTh MPEUMYITIECTBA KOMaHHOW U MHANBUIYATbHOU PAOOTHI
IpU peleHuH OUOIOrnYECKOi MpoOIemMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPYNIoOBbIX (GOPM B3aMMOJCHCTBHSI PU PEIICHUH YIeOHOW 3aa4u;

BBIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUN C y4ETOM OOIINUX MHTEPECOB
1 BO3MOKHOCTEH Ka)KJI0ro 4jeHa KOJUICKTHBA,

MPUHUMATh 11€JIA COBMECTHOM JIESITEIbHOCTU, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIISATH TUIAH JIEVUCTBUN, PACTIPEACIIATH POJIK C YIETOM
MHEHHUH y4aCTHHKOB, 00CYXJaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIajJa U KaXKJIOTO YYaCTHMKAa KOMaHJIbl B OOIIMIA
pE3yIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb  HOBBIE TMPOEKTHI, OLEHUBATh MAEM C TO3UIWH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYAIUSX,
IIPOSIBJIATH TBOPUYECTBO U BOOOpAKEHUE, OBITh HHUITHATHBHBIM.

PeryisiTuBHbIe YHMBEPCAJIbHbIE YUeOHbIE IEMCTBUS

Camoopranuzanmus:

WCITOJIb30BaTh OMOJIOTUYECKHE 3HAHUS IS BBISBJICHUS TPOOJIEM U UX pPEUICHUS
B KU3HECHHBIX M YICOHBIX CUTYAITUSX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHWU TICJIEBBIE W CMBICIOBBIC YCTAHOBKHU
B CBOMX JICMCTBUSX M MOCTYNKaX MO OTHOLIEHUIO K dKUBOW MPUPOJIE, CBOEMY 3I0POBBIO
Y 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENBHO  OCYIIECTBIIATh I[O3HABATEIBHYI) JEATEIbHOCTh, BBISABIISATH
npoOsieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 0Opa30BaTEIHLHOM
JIEATENBHOCTH U )KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH PEHICHUS MPOOJIeMbl ¢ YYETOM HMEIOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTECHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacimpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOUYTCHUI;

JienaTh OCO3HAHHBIA BBIOOP, APTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peuIeHue;
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OLIEHUBATh IPUOOPETEHHBII OIIBIT;

crocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOW 3PYIULUU B Pa3HbIX
00JacTsX 3HAHMM, IMOCTOSHHO MOBBIIATH CBOM OOpa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

NaBaTb OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTH KOPPEKTHUBBI B I€ATCIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIaJIETh HaBBbIKAMM TMO3HABATEJIbHOW peIeKCHH KaK OCO3HAHHUs COBEPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAaHMM, UCIIOJI30BATh
npuéMbl pedIeKCUu Jid OEHKH CUTYalluu, BEIOOPA BEPHOT'O PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PEIICHUSA 110 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI ¥ apPIYMEHTBI IPYTUX IIPU aHAIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IlpunsiTue ceds U APyrux:
IPUHUMATh ceOsl, MIOHUMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U ApIYMEHTHI APYTUX [IPU aHATIN3€ Pe3yIbTaTOB JEATEIbHOCTH;
pU3HABaTh CBOE MIPABO U MPABO JIPYTUX Ha OIIMOKU;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYT OO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE PE3yJIbTAThl OCBOEHUSA COIEpKaHUs yueOHOro npeamera «bruonorus»
Ha YriayOJ€HHOM YpOBHE OPHUEHTHPOBaHbI Ha obOecrieueHue NpoPUILHOrO 00y4YeHUs
oOyuaromuxcss Ouonoruv. OHU BKJIIOYAIOT: clieM(pUUYECKUe JUisi OMOJOTrMU Hay4HbIE
3HAaHUS, YMEHHMSI U CHOcOObl JEWCTBUHA 1O OCBOGHHUIO, WHTEpHIpETallUh U
npeoOpa30BaHUIO 3HAHWM, BHUJIbI JAEATEIHHOCTH MO MOJYYEHHUIO HOBBIX 3HAHUNA M HX
OPUMEHEHUIO B PAa3UYHBIX YYEOHBIX, @ TaKK€ B PEaJbHBIX XKU3HEHHBIX CHUTYaIUSX.
[IpenmeTHbIE Pe3yJIbTaThl NPEICTABIEHBI 10 TOJAM U3YYEHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» B 10 kiacce
JOJKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUHU ECTECTBEHHO-HAyYHOW KapTUHBI MHpA, B MO3HAHUHM 3aKOHOB
OPUPOABl U PEUIEHUH NTPOoOJEM PALMOHAIBHOIO MPUPOAONOIb30BaHUS, O BKJIAJAC
POCCUICKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BIAJ€HUE  CHUCTEMOW  OMOJIOTMYECKHMX  3HAHWUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoIire OUOJIOrNYECKUe TEPMUHBI U MOHATHS (KU3Hb, KJIETKAa, OPraHu3M,
MeTabosIM3M, TOMEOCTa3, CaMOPETYJISLUs, CaMOBOCIIPOU3BEICHNE, HACIEACTBEHHOCTD,
U3MEHYUBOCTb, POCT U PAa3BUTHE), OHOJOTMYECKHE TEOpUU (KJIETOYHAs TEOpHs
T. IlIBanna, M. Ilneinena, P. BupxoBa, XpoMocomMHas TEOpHsl HACIEACTBEHHOCTHU
T. Moprana), yuenus: (H.. BaBuiioBa — 0 1ieHTpax MHOrooOpa3usi U MPOUCXOXKACHUS
KYJbTYPHBIX PACTeHHUH), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB TEPBOr0 IOKOJICHHUS,
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paclieryieHus, YHUCTOThl TraMeT, He3aBUCHUMOro HaciefgoBanus [. Mennens,
TOMOJIOTHYECKUX PAJIOB B HaciencTBeHHOM u3MenunBoct H.W. BaBunoBa), npuHIumbI
(KOMILJIEMEHTAPHOCTH );

BJIQJICHNE OCHOBHBIMH METOJAMH  HAyYHOTO IIO3HAHUS, HCIOJb3yeMbIX
B OHOJOTMYECKUX MCCICIOBAHUSX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHUE,
Ha0II0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE TPHU3HAKU: BHUPYCOB, KIETOK MPOKAPHUOT H
AYKapHUOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HCJEe OaKkTepui,
rpu0OB, PACTCHHI, >KMBOTHBIX M 4YEJIOBEKAa, CTPOCHUS OPraHOB M CHUCTEM OPraHOB
pacTeHHi, >KMBOTHBIX, YEJOBEKa, IPOIIECCOB IKU3HEIACATEILHOCTH, MPOTECKAOITUX
B OpraHuM3Max pacTEeHUM, KUBOTHBIX U YEJIOBEKa, OMOJOTMYECKHUX IMPOIIECCOB: OOMEHa
BeleCTB (MeTa0oyM3M), TMPEBpAllCHUs HSHEPruu, OpOXKEeHHS, aBTOTPOPHOTO W
reTepoTpopHOro THUIOB NUTaHUsA, (OTOCHMHTE3a W XEMOCHUHTE3a, MHUTO03a, Meio3a,
raMeToreHe3a, 5SMOpUOreHe3a, MOCTIMOPUOHAIBHOIO  pPa3BUTHS, Pa3MHOKEHUS,
WHIWBUyaTbHOTO pPa3BUTHA OpraHu3Ma (OHTOTEHE3a), B3aUMOJCUCTBHS TEHOB,
reTepo3nca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTAaHABIMBATh B3aWMOCBSI3W MEXAY OpPraHOWJAMH KJICTKH U UX
GYHKIIUSIMH, CTPOSHUEM KJIETOK Pa3HBIX TKAHEH M WX (PYHKITUSIMH, MEXIY OpraHaMu U
CUCTEMaMU OPraHOB Yy PAaCTEHUM, >KUBOTHBIX W UYENOBEKAa M WX (YHKIUSIMH, MEKIY
CUCTEMaMHU OpPraHoB M WX (DYHKIUSAMHU, MEXKIYy dTaiaMd OOMEHa BEIIECTB, dTalmaMu
KJIETOYHOTO IMKJIa M >KU3HEHHBIX IMKJIOB OPraHU3MOB, ATalmaMud SMOPHOHAIHLHOTO
pa3BUTHS, TEHOTUIIOM U (DEHOTUTIOM, (PEHOTUIIOM U (PAKTOpaMu Cpelbl OOUTAHUS;

YMEHHE BBIABJISITH OTJIMYHMTEIbHBIC TPH3HAKA JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHUE  HCMOJIb30BaThb  COOTBETCTBYIOIIUE  apTyMEHThl, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIUKY JUIsI JIOKAa3aTeIhCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTHYECKUX TPYIIIT;

YMEHHE PelIaTh OMOJIOTHIECKUE 3a7]a9H, BBISIBIISITh MPUYNHHO-CIICJICTBEHHBIC CBS3U
MEXIYy UCCIEAYEMBbIMA OMOJIOTUISCKUMHU TIPOIIECCAMU U SIBJICHUSIMH, JI€JIaTh BHIBOJIBI U
IIPOrHO3bI HA OCHOBAHUU TOJYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIMIOJIHATH Ja0OpaTOpHbIE U MPAKTHYECKUE padOThI, COOMIOAATh TPaBUIIa
npu padoTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPSITh UX IKCIEPUMEHTAILHBIMU CPEICTBAMM,
dbopmynupys 1eJib UCCIEI0BaHUSI, aHAJIM3UPOBATh MOJYYCHHBIE PE3YyJbTaThl U JENaTh
BBIBO/IBI;

YMEHUE Y4acTBOBaTh B YUE€OHO-HCCIIEIOBATEIbCKON paboTe Mo OUOJIOoruu,
HKOJIOTHH U MEIMITMHE, IPOBOIUMON Ha 0a3e MIKOIBHBIX HAYIHBIX 00IIECTB, ¥ MyOJIUIHO
MPEJICTABIISATD MOTYYECHHBIE PE3YNIbTAThl HA YYEHUYECKUX KOH(DEPEHITUSX;

YMEHHE OIICHUBATh dTUYECKUE ACMEKTHI COBPEMEHHBIX HCCJIEIOBAaHUN B 00JacTH
OWojoruu W MEAWIMHBI  (KJIOHMPOBaHWE, WCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HaIPaBJICHHOE U3MEHEHNE T€HOMA U CO3/IaHiE TPAHCTCHHBIX OPTaHU3MOB);
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YMEHHE OCYIIECTBJIATh OCO3HAHHBIM BBIOOp Oynymield mpodeccunoHaaIbHON
NEATeIbHOCTY B 00JacTH OWOJIOTHMH, MEIUILIMHBI, OWOTEXHOJOTUM, BETEPUHAPHH,
CEJIbCKOT'O XO3SIUCTBA, MHUILEBOM MPOMBIIIJICHHOCTH, YIyOJISITh IMO3HABaTEIbHBIN
WHTEpEeC, HaIpaBJICHHBIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH mpodeccuu u
MPOJIOJDKEHUE  OMOJIOTHUYECKOro  oOpa3oBaHWs B OpraHM3alusX  CpPEeJaHEro
Mpo(eCcCHOHATBFHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npenMera «buonorus» B 11 kiacce
JOJIKHBI OTPaXKaTh.

c(hOpMUPOBAHHOCTh 3HAHWK O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHMM COBPEMCHHOW €CTCCTBEHHO-HAYYHOW KapTUHBI MHpa,
B MO3HAHUM 3aKOHOB MPUPOJBI U PEUICHUU SKOJOTHYECKUX MPOOJIEM UYeJIOBEUECTBa, a
TaK)K€ B PEIICHUH BOMPOCOB PAIMOHATIFHOTO MPUPOIONONIH30BaHUs, U B (POPMUPOBAHUH
[EHHOCTHOI'O OTHOIIEHUSI K MPHUPOJE, OOIIECTBY, YENOBEKY, O BKJIAJE POCCUUCKUX U
3apyO0eKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHCTEMOW OWOJOTHYECKUX 3HAHUH, KOTOpas BKIIOYACT
OIpe/ieNIeHNs] U TTOHUMaHHUE CYIIHOCTH OCHOBOMOJIAraloIINX OMOJOTHYECKUX TEPMUHOB
U TOHATUH (BUM, dKOcucTeMma, Omocdepa), OMOJIOTHUECKHUE TEOpUH (DBOIIOIMOHHAS
teopus Y. JlapBuHa, cuHTeTHYECKas Teopus sBoitonuun), yuenus (A.H. CesepuoBa —
0 myTsAX WU HampasieHusx sBomtouuu, B.W. Bepnaackoro — o Ouocdepe), 3aKOHBI
(renernueckoro paBHoBecusi [[x. Xapau u B. BaiinOepra, 3aponbIlIeBOro CXoJICTBa
K.M. bapa), npaBuna (muaumyma 0. JIubuxa, 5KOJOrM4ecKOd MUPAMUAbI SHEPTHH),
runore3bl (Tunoresa «mupa PHK» V. ['unGepra);

YMEHHE BJIQJIETh OCHOBHBIMH METOJAaMU HAy4YHOTO IO3HAHUS, HCIOJIb3yEeMbIMU
B OHOJOTMYECKUX MCCIICIOBAHUSAX JKMBBIX OOBEKTOB W HSKOCHUCTEM (OIKCaHUE,
u3MepeHue, HaOMIoJeHne, OSKCIEPUMEHT), CHOoCcOO0aMH  BBISBICHUS W OIEHKH
AHTPOTIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHE BBIIETAThH CYIIECTBEHHBIE MPU3HAKU: BUJIOB, OMOT€0LIEH030B, YKOCUCTEM U
orochepsl, CTAOMIN3UPYIOIIETO, IBMKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
ATIOMATPUIECKOTO M CUMITATPUYECKOTO BHI000PA30BaHUS, BIWSHUS JIBIDKYIIIUX CHII
HBOJIIOIIMM HA TEeHO(MOHJ MONyJsALUU, MPUCITOCOOJICHHOCTH OPraHu3MOB K Cpele
oOWTaHWs, YepeJOBaHUS HANpPABICHUN SBOIOIMH, KPYrOBOPOTa BEIIECTB M TOTOKA
DHEPTUHU B IKOCHUCTEMAX;

YMEHHE YCTaHABIUBATh B3aUMOCBSI3H MEXK]Y MPOIIECCAMU IBOJIOINH, IBHKYIIIUMHU
CHJIAMH aHTPOTIOTEHE3a, KOMIIOHEHTAMH Pa3IMYHBIX dKOCHCTEM W TPUCIIOCOOTICHUSIMU
K HAM OpPTaHU3MOB;

YMEHHE BBISIBJISTH OTIUYUTENIbHBIC TPU3HAKH )KUBBIX CUCTEM, IIPUCTIOCOOJICHHOCTD
BUJIOB K cpejie oOuTaHus, a0MOTUYECKUX U OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3¢H OpPraHU3MOB B COOOIIIECTBAX, AHTPOTIOTCHHBIX U3MEHEHUH B AKOCHUCTEMaX
CBOEH MECTHOCTH;

YMEHHE  HCIOJb30BAaTh  COOTBETCTBYIONIME  aApPryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIUKY JUISI JIOKa3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX
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CHCTEMAaTHYCCKUX TPYII, B3aUMOCBS3M OPraHW3MOB M Cpelbl OOWTaHWs, CIUHCTBA
YEJIOBEUECKUX pac, HEOOXOUMOCTH COXPAHEHUsI MHOT000Opa3us BUOB U 9KOCHUCTEM KaK
YCIIOBHSI COCYIIIECTBOBAHUS TIPUPOIBI M YETIOBEUECTBA,;

YMEHHE pelIaTh OMOJIOTHYECKUE 3aa4H, BBISBIISTH IPUYNHHO-CIICJICTBEHHBIE CBSA3U
MEXIy UCCIEAYEMbIMU OMOJIOTHYECKUMHU MPOIIECCAMU U SIBJICHUSIMH, JI€TIaTh BHIBOJIBI U
IIPOTHO3bI HA OCHOBAHUU TOJTYYEHHBIX PE3YJIbTATOB;

yYMEHHE BBITIOJHATH JIA0OpaTOPHBIE M TIPAKTHYECKHE pabOThI, COOMIOAATh MpaBuiia
npu paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, MPOBEPITh UX IKCIEPUMCHTAILHBIMU CPEICTBAMM,
dbopMyHpys 1IeTh UCCIICAOBAHUS, AaHATM3UPOBAThH MOJYyYEHHBIE PE3YNbTAaThl U JICNIATh
BBIBOJIBI;

YMEHHE YYacTBOBaTh B Yy4eOHO-HCCIIEIOBATEIBCKOM paboTe 1Mo Ouojoruw,
HKOJIOTHH U MEIUIIMHE, IPOBOIMMOMN Ha 6a3e MIKOJIBHBIX HAYIHBIX O0IECTB, U TyOJIMIHO
NPECTABIIATH MMOJIYYCHHBIE PE3YIbTaThl HA YICHHUECKUX KOH(PEPEHITUSX;

yYMEHHE OIICHMBATh THIIOTE3bl W TEOPHUH O MPOUCXOXKICHUH >KH3HHU, UEJIOBEKa U
YeJIOBEUECKUX pac, O TMpPUYMHAX, MOCICACTBHIX M CHoco0ax MpeaoTBpaIleHUs
1J1I00aIbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYUIECTBISATH OCO3HAHHBIM BBIOOp Oyaymied npodeccuoHaIbHON
JeSTebHOCTH B 00JacTH OMOJOTHH, JKOJOTHH, MPHUPOIONOIb30BaHUS, MEAUIINHBI,
OMOTEXHONOTUH, TICUXOJOTUH, BETEPHUHAPUHU, CEIIbCKOrO XO3SICTBA, MHUIIEBOM
MPOMBIIINIEHHOCTH,  yIUIYOJISITh ~ TO3HABaTEIbHBIM ~ WHTEpEC,  HaIPaBJICHHBINA
Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH MpodecCcruu U MPOA0IKEHIE OMOJIOTUYECKOTO
o0pa3oBaHUs B OPraHu3aIsaX cpeaHero mpodeccuoHaIbHOTO U BBICIIETO 00pa30BaHu.
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10 KJIACC
Ne Hanmmenosanue TeM | KommuecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
IIporpammHoOe conepxaHue
n/m y4eOHOr o mpeaMera 4acoB oOy4aromuxcs
1 | Tema «buosiorusi Kak HAyKa»
1.1 | buonorus kak 1 CoBpemeHHasi 6MoI0rus — PackpeiBaTh conepkaHue TEPMUHOB U

KOMIIJICKCHAsI HayKa
M KaK 4acTb
COBPEMEHHOT'O
oO1ecTBa

KOMIUIEKCHasl Hayka. KpaTkas ucropus
pa3Butus Ouonoruu. buonorunueckue
HAyKU U U3y4yaeMble UMU MPOOIIEMBI.
dyHnaMeHTaIbHbIC, TPUKIATHBIC U
MTOMCKOBBIC HAYTHBIC NCCIICAOBAHMS

B OHOJIOTHH.

3Hadenue Ouosoruu B GOpMHUPOBAHUU
COBPEMEHHOMW €CTECTBEHHO-HAYyYHOM
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMooTHel. 3HAaUCHHE
OMOJIOTUH B MPAKTUYECKON
JESITEIbHOCTU YEJIOBEKa: MEAUIMHE,
CEJIbCKOM XO35MCTBE,
POMBIIIIEHHOCTH, OXPaHe MPUPOJIBL.
JemoHcTpanumn

IMoptpetsl: Apucrorens, Teodpacr,
K. JIunnen, X.b. Jlamapk, Y. [JapBuH,
V. T'apgei, I'. MeHaens,

B.N. Bepnanckuu, 1.11. [1aBnos,

HOHSTUI: HAYyYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHHA MUpA, HAYYHBIN
METOJI, TUIIOTE3a, TEOPHUsl, METOBI
MCCIIEI0BAHMUS.

XapakTepu3oBaTh OUOJIOTHIO KaK
KOMIUJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpelu APYTHX €CTECTBEHHBIX HAYK.
OueHuBath BKJIAJ OTEYECTBEHHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH.
OrneHuBaTh pojib OMOIOTUYECKUX
OTKPBITUI U UCCIIEJOBAHUI B Pa3BUTHUH
HAyKU U IPAKTUYECKOMN IEATEIbHOCTH
JIoAeH.

[lepeuncnsate npodeccuu, CBsI3aHHbIC
C COBPEMEHHOM OMOJIOTHEH.
[IpuBOIUTH MPUMEPHI MPAKTUYECKOTO
HCITIOJIb30BaHUS JOCTUKEHUI OMOJIOTHH
B MEJIMLIUHE, CEIbCKOM XO31CTBE,
IIPOMBIIIEHHOCTH Y OXPAaHE MPUPO/IBI
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N.N. Meunukos, H.W1. BaBuios,

H.B. Tumodees-PecoBckuid,

Jx. Yorcon, ®@. Kpuk, /1.K. benses.
Tabnuiel u cxembl: «CBs3b OHOIOTUN
C IpyruMu Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK)

Hroro yacos o reme 1
2 | Tema «?KuBble cMCTeMBbI U X U3yYeHHE»
2.1 | XKuBble cuctemsbl U ux 1 JKuBpIe CUCTEMBI KaK ITpeAMET PackpeiBaTh conepkaHue TEPMUHOB

CBOMCTBA

n3ydeHust onosoruu. CBOKMCTBA )KUBBIX
CHCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTD U IEJIOCTHOCTb,
CJIO’)KHOCTh Y YIIOPSAJI0OYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
caMOoOpraHu3alius,
CaMOBOCITPOU3BE/ICHUE,
pa3ipaXMuMOCTb, U3MEHUHUBOCTb,

POCT U pa3BUTHE.

JdeMoHCcTpanuu

Tabmuip! 1 cxeMbl: «OCHOBHBIE
MIPU3HAKU XKU3HWY, «buonornyeckue
CUCTEeMbI», «CBOMCTBA KHUBOU
MaTepum»

Y TIOHATHM: )KUBasi CUCTEMA, DJIEMEHT,
IIOZICUCTEMA, CTPYKTYPA; OTKPBITOCTb,
BBICOKAsl YIIOPSJOYEHHOCTb,
YIIPABJISAEMOCTD, HUEPAPXUUHOCTD.
XapakTepu3oBaTb CTPYKTYpY U
CBOMCTBA JKUBBIX CUCTEM, OTIINYUS
XUMHUYECKOTO COCTaBa 0OBEKTOB KUBOM
Y HEXUBOU MPUPOJIbI, OOIIMI NPUHLIMI
KJIETOYHOM OpraHu3alyuu )KUBBIX
CUCTEM.

CpaBHHBaTh OOMEHHBIE TPOLIECCHI

B HEXXUBOW U KUBOW IPUPO/IE;
PacKpbIBaTh CMBICII PEAKIUI
MeTabosm3Ma.

OOBACHATH MEXAHU3MBI
CaMOPETYJIALUN )KUBBIX CUCTEM
Pa3IMYHOIO NEPAPXUYECKOr0 YPOBHS;
pPacKpbIBaTh CYTh IIPUHIIUIIOB
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ITOJIOKUTEILHON U OTPULIATENBHON
0o0paTHOM CBSI3H.

AHaNM3upoBaTh CBOMCTBA
CaMOBOCIIPOM3BEIEHNUS, POCTa U
pa3BUTHS OPTaHU3MOB

2.2

YpoBHeBas
OpraHu3alus *KUBbIX
CUCTEM

YpoBHU OpraHu3aliy KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KJIE€TOYHBIN,
TKAHEBBIN, OPTraHU3MEHHBIM,
NOMYJIALIMOHHO-BUAOBOM,
9KOCHUCTEMHBIHN (OMOTreoIeHOTHIECKHI),
ouochepnsiit. [Iporeccsl,
MIPOUCXOJIAIINE B )KUBBIX CUCTEMAaX.
OcHOBHBIE ITPU3HAKHA KUBOT 0. JKHU3HB
Kak (hopMa CyIIeCTBOBaHUS MAaTEPHH.
Hayku, nzydaronye >KuBble CUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3alUU.
N3yuenune xxuBbix cucrem. Metobl
Oouonoruyeckoit Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CUCTEMATHU3alNsl, METaaHAIIN3.
[ToHsTHE O 3aBUCHUMOM U HE3aBUCUMOMN
nepemenHou. [lmanupoBanue
skcriepumenTa. [locranoBka u
npoBepka rumnore3. Hynesas runoresa.
[Tonsatue BEIOOpKU U €€
JOCTOBEpHOCTB. Pazopoc

B OMonornyeckux AaHHbIx. O1eHKa

PackpeiBath cogepxanne TEpMUHOB U
MOHATHI: 0OMEH BEIECTB U
IpEBpaIIEHUE SHEPTUH,
CaMOBOCITPOU3BEICHUE,
caMOpETYJISLUs, pa3BUTHE, )KU3Hb,
Hay4HBIA (pakT, HAYIHBIN METO/,
npo0sieMa, ruroTe3a, TeOpusl, IPaBUIIO,
3aKOH.

[TepeuncnsTe MpU3HAKK KUBOTO.
XapakTepru30BaTh OCHOBHBIE YPOBHU
OpraHu3aliy KUBBIX CUCTEM U METOJIbI
OMOJIOTUYECKUX MCCIICIOBAaHUH.
OnuceiBaTh 0COOEHHOCTH,
XapaKTEpHBIE I KaXI0r0 YPOBHS
OpraHu3aluy KUBOTO.

Ha3piBaTh HayKH, H3ydaroUIue KUBbIC
CUCTEMBI Ha Pa3HbIX YPOBHSIX
OpraHu3aIyu.

CpaBHUBATh MEX1Y COOOM JKUBBIE
CHUCTEMBI Pa3HBIX YPOBHEU
OpraHMu3aly U MPOUCXOAIINE B HUX
IIPOLIECCHI.
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JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaroB. [IpuunHbEl HCKaXKEHUS
pe3yabpTaroB dKcrepuMenTa. [lonarue
CTaTUCTUYECKOr'0 TECTA.
JdemoHcTpanumn

TaOauiel ¥ cxembl: «YpOBHU
OpraHM3alUH KUBOU IPUPOIBI»,
«CTpoeHne KUBOTHOU KIIETKN,
«TkaHu )KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEYECKOI0 OPraHU3Ma,
«buoreorenos», «buochepay,
«MeTobl U3y4eHHUsI )KUBON TTPUPOIBI».
Oo6opynoBaHue: 1a00paTOpHOE
000opyI0BaHKE IS POBEICHUS
HaOJII0/ICHUH, N3MEPECHHM,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora
«HMcnonp30BaHuE pa3IMYHBIX METOLOB
IIPU U3YYEHUU KUBBIX CUCTEM.

[Toka3pIBaTh poJIb TUIIOTE3 U TEOPUU
B ()OPMUPOBAHUU E€CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa

HToro yacos 1o reme
3 | Tema «buos0rus KIeTKw»
3.1 | Uctopus OTKpBITUS U Kierka — ctpykrypHO- PackpeiBaTh conepkaHue TEPMUHOB U

HN3Yy4YCHUA KIICTKH.
Knerounas TCOPUA

G yHKIIMOHAIIbHAS €MHUIIA )KUBOTO.
HcTtopust OTKpBITUS KIETKU.

PaGotsl P. I'yka, A. JleBeHryka.
Knerounas teopus (T. IlIBanH,

M. llnelinen, P. BupxoB). OcCHOBHBIE

TOHSTUI: KJIETKA, OPTaHEILIbI,
AYKapHUOThI, IPOKAPUOTHI, BUPYCHI,
[UTOJIOTUS (KJIETOUHAsi OMOJIOTHS),
KJIETOYHAsl TEOPHSI.
XapakTepHu30BaTb OCHOBHBIE TaIlbl
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TMOJIOKEHUS COBPEMEHHOM KJIETOUHOMN
TEOPUHU.

JemoHcTpanumn

IToprpersl: P. I'yk, A. JleBenryk, T.
[[IBann, M. IlIneiinen, P. Bupxos, K.
M. bap.

O0opynoBanme: CBETOBOW MUKPOCKOIT;
MUKPOIIpENapaThl pACTUTENbHBIX,
KUBOTHBIX M OAKTEPUAIILHBIX KIIETOK

Pa3BUTHS IUTOJOTUM KaK HAYKU U €€
oopmiieHUE B KIETOUHYIO
OMOJIOTHIO.

[Toxa3piBaTh BKJIaJ y4EHBIX-OHOJIOTOB
B U3YYEHHE KIJIETOUHOT'O CTPOEHUS
OpraHU3MOB.

[lepeyuncasTe OCHOBHBIE MTOJOKEHUS
KJIETOYHOU TEOpHH, OOBICHATH €€ POJIb
B (h)OPMUPOBAHUU €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpA.

[IpuBOIMTE TOKA3aTEIBCTBA

POJICTBA OPraHNU3MOB

C UCIIOJIb30BAHUEM ITOJIOKEHUN
KJIETOYHOU TEOpUHU

3.2

MeTtopl
MOJIEKYJIIPHOU U
KJIETOYHOM OMOJIOrun

MeTtoapl MOJIEKYIJIIPHOM U KJIETOYHON
OMOJIOTUN: MUKPOCKOITHUS,
xpomatorpadusi, anekTpodopes, MeTo
MEUYEHBIX aTOMOB, TuddepeHImaiIbLHOe
HEHTpUPYrupoBaHue,
KyJIbTUBUPOBAHHUE KIIETOK.

H3zyuenue puxcupo8arHbIX Kiemox.
DNEeKTPOHHAS] MUKPOCKOIIHSL.
Konghoxanvnas muxpockonus.
Bumanvnoe (npusicuznennoe) uzyuenue
Kemox.

JdemoHcTpanumn

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATUI: MUKPOCKOIIMPOBAHUE,
IIPUTOTOBJIEHHUE CPE30B,
muddepeHmanbHOE OKpaITMBaHuUE,
xpomatrorpadusi, 31eKTpodopes, METOT
MEUEHBIX aTOMOB, IEHTPU(PYTUPOBAHUE,
METOJ KYJbTYpbI KJIETOK U TKAHEH,
meto1 pekomouHaHTHbIX JTHK.
XapakTepu30BaTh OCHOBHBIE METO/IBI
W3y4YEHHUSI 5KUBON ITPUPOLBI.

['oToBHUTH BpEMEHHBIE
MHKPOIIPENAPAThI, PACCMAaTPUBATh UX
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Tabuuiibl U cxeMbl: «CBETOBOM
MHUKPOCKOI», « DIEKTPOHHBIN
MUKpPOCKOM», «cTopus pa3BUTHS
METOA0B MUKPOCKOITHI.
O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MUKpOIIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATILHBIX KIIETOK.
IIpakTnyeckas padbora

«3yueHne MeTo0B KJIETOUHOU
o6uonoruu (xpomarorpadus,
anexTpodopes, nuddhepeHITHaATBHOES
uentpudyruponanue, [T1{P)»

B CBETOBO MUKPOCKOIT U JIeIaTh
OIHCaHUE.

OOBsICHATH U COOIIOIATH TTPaBUIIA
TEXHUKW MUKPOCKOITUPOBAHUS

HToro yacoB o teme 2
4 | Tema «XuMHYeCKAs OPraHU3ANMUA KJIETKN»
4.1 | XuMuueckuii coctaB 2 XUMUYECKUI cocTaB KIEeTKU. Makpo-, | PackpsiBaTh conep:kaHle TEPMUHOB U

kJeTku. Boga n
MUHEPAIbHBIE
BEIIECTBA

MUKPO- U YIIbTPAMUKPOIJIEMEHTBHI.
Bopa u e€ posib kak pacTBOpUTES,
peareHra, ydactue

B CTPYKTYPUPOBAHUU KIIETKH,
Temoperyisiuui. MuHepaibHbIe
BEILIECTBA KJIETKH, UX OUOJIOTrnYecKas
poJib. PONb KATHOHOB M AHUOHOB

B KJIETKE.

JdemoHcTpanumn

Juarpammel: «Pactipenenenue
XUMHUYECKUX IJIEMEHTOB B HE)KUBOU
npupone», «Pacnpenenenue

MOHATUH: AJIEMEHTBI-OMOTEHBI, TUTIOJIb,
BOJIOPOJIHAS CBSI3b, THAPOPUIBHOCTD,
ruaApoPoOHOCTH, TYProp, MUHEPaIbHbIE
BelecTBa, Oy(depHbIe CUCTEMBI,
AHUOHBI, KATHOHBI.

[lepeuncnsate 0COOEHHOCTH
XUMHUYECKOT0 COCTaBA KIIETKH.
Paznuuare Makpo-, MUKpPO- U
YIBTPaMUKPO3JIEMEHThI, BXOAIINE

B COCTaB KMBOI'0 U UX POJIb

B OpraHU3Me.

XapakTepu3oBaTh CTPOCHHUE U CBOWCTBA
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XUMHAYECKHUX DJIEMECHTOB B JKUBOM
IPUPOJIEN.

Tabnuipl u cxembl: «Ileprogmaeckas
Ta0JIMIIa XUMUYECKUX DJIEMCHTOBY,
«CTpoeHune MONEKYIbI BOJBI»,
«BelecTBa B COCTaBe OPraHU3MOB)

BOJIbI; OOBSACHSTH MPUUYMHBI €€ 0COOBIX
CBOMCTB M ()YHKIIUU B KJIETKE.
[Toka3bIBaTh poJib KATHOHOB U AHWOHOB
B 00C€CIIEYEHUHN MPOIECCOB
KU3ZHEICATCILHOCTH (OCMOPETYJISIINS,
CO3/IaHrEe MEMOPAHHOTO TIOTCHIINAIA,
perymsius paboThl OEJIKOB), pabOThI
Oy(depHBIX CUCTEM.

VY cranaBnmBaTh B3aUMOCBSI3b CTPOCHUS
1 (DYHKIIUA HEOPTaHUIECKUX BEIIECTB
KJICTKA

4.2

Opranuueckue
BEILIECTBA KJIETKU —
Oenku

Opranndeckue BEIIECTBA KICTKHU.
buonornueckue nonnmepsl. benku.
AMWHOKHUCIIOTHBIN COCTaB OEJIKOB.
CtpyKTyphl OEJTKOBOM MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka,
NenTuaHas cBsi3b. BropuuHas,

TPETUYHAS, YETBEPTUYHASI CTPYKTYPBL.

Jenaryparusi. CBoiicTBa O€IKOB.
Knaccudukanus 6enkos.
buonornueckue GyHkIuyu 6EIKOB.
Ilpuonwi.

JleMmoHcTpanum

[Toptper: JI. [TomuHr.

Tabnauue! u cxembl: «CTpoeHue
MOJIEKYJbI Oenka», « CTpYKTYpbl
OEJIKOBOW MOJIEKYJIbI.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATUI: MOHOMEPHI, OJIUMEPHI, OEITOK
(IpoTeuH), MenTul, aMUMHOKHUCIIOTA,
MENTUIHAS CBA3b, MOJIUIENITH],
JeHaTypalnus, peHaTyparus,
rII00yIsipHbIe U GUOPHILISIPHBIEC OENKH,
MIPUOHBI.

XapakTepu3oBaTh OEIIKU, UX
CTPYKTYPHYIO OpraHu3aluio u QyHKIUU
(cTpyKTypHas, SHEpreTuIecKas,
CUTHaJIbHAsI, pEryJIsATOpHA,
JBUTATENIbHAS, 3alllUTHAS,
(dbepmMeHTaTHUBHAA).

Ha3piBaTh XMMUYECKHE OCHOBBI
(hopMUpOBaHUs CTPYKTYp OEITKOBOM
MOJIEKYJIBI.
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OOopynoBanme: xuMH4ECKas OCyaa 1
o0opy0BaHHKE,

JlaGopaTopHas padora
«OOHapykeHre OEIKOB C TTOMOIIIIO
KaueCTBEHHBIX PEaKIUii»

[IpuBoauTH MpUMeEpsl PUOPUILISAPHBIX,
TJI00YIISIPHBIX OEJIKOB.

BbINOMHATH KaueCTBEHHbIE peaKuu
Ha oOHapyKeHHe OEJKOB B KIIETKE;
OOBSICHITH TIOTYYCHHBIE PE3YIIbTATHI

4.3 | Oprannueckue YraeBoael. MoHOCaxapu/bl, PackpeiBath cogepxanne TEpMUHOB U
BEILECTBA KIJIETKHU — IYCaxapyuibl, OJINTOCAXapUAbl U MOHSATHUU: YIJIE€BOJbI, MOHOCAXapHU/IbI,
YIJIEBOJIBI nosucaxapuipl. OOLIUHI MJIaH CTPOCHUS | AMCAXapUIbl, OJUTOCAXaPU/IbI,

U QUBHKO-XMMUYECKHE CBOMCTBA noJjicaxapu/ipl, III0K03a, pudo3a,
yriaeBoaoB. buonornyeckue QyHkuuu | ge30kcuprod03a, 1aKT03a, MajabTo3a,
YIJIEBOJIOB. caxaposa, Kpaxmal, IJIMKOr€H,
JdemoHcTpanumn [EJIJII0JI03A.
Tabauue! u cxembl: «CTpoeHue KrnaccuguunpoBaTh yrieBoibl
MOJIEKYN YTIEBOAOBY 10 CTPOEHHUIO U MIEPEUUCIISITh UX
GbyHKUIHH.
[IpuBoaUTH pUMEPHI PATUYHBIX
YIJIEBOJIOB (MOHOCAXapHIOB,
JIMCAXaPUJIOB, OJINTOCAXAPUJIOB,
noJiucaxapui0B)
4.4 | Opranunueckue Jlununet. ['unpopunsHO-TUAPOdOOHBIE | PacKkpbiBaTh Ccofep:KaHUE TEPMUHOB U

BCIICCTBA KIICTKH —
JINTIUABI

cBoricTBa. Knaccuduxarus 1unuaos.
Tpurmuuepunsl, hpochorunuabl, BOCKH,
crepouipl. buonornueckue GyHKIuu
munuaoB. OO1ue cBolcTBa
OMoNIOrnyecKux MeMOpaH — TeKy4ecCTb,
CITOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJTYIIPOHUIIAEMOCTb.

MOHATUHN: JTUMUABI, TPUTITAIICPUIBI,
dhochoaunuabl, BOCKU, CTEPOUIBI,
JUTIONPOTEUHBI, TITUKOJIUITUIBL.
Knaccudunmposats Iunuasl

M0 CTPOCHUIO; XapaKTePU30BaTh UX

byHKIIUN
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JleMmoHcTpanum
Tabmuub! u cxembl: «CTpoeHue
MOJIEKYJI JINTIHIOBY

4.5

HyknenHosbie
KUCI0Thl. CTpOeHUE U
¢byaknun JJHK, PHK,
ATD

Hyxneunossie kucnorsl. [JHK n PHK.
CrpoeHue HyKJIEHHOBBIX KHCJIOT.
Hyxkneorunpr. [puHumnn
KOMIuIeMeHTapHOCTH. [IpaBuio
Yapradda. Ctpykrypa JJHK — npoiinas
cnvpaib. MecToHaX0XKIEHHE U
ouonornueckue pynkuun JJTHK. Bussr
PHK. ®yukunu PHK B kietke.
Crpoenune monekynsl ATO.
Makposprudeckue CBsi3u B MOJIEKYJIE
AT®. buonornueckue QyHkiuu ATO.
BoccraHoBIIEHHBIE IEPEHOCYNKH, UX
(GyHKIUU B KIETKE. /[pyeue
HyKneosuompugocpamol (HTD).
Cexsenupoanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU,
NpPOMeoMUKU.

JdeMoHcTpanuu

IToptpertsl: [Ix. Yorcon, @. Kpuk,

M. Vunkunc, P. ®pankiun, ©. Canrep,
C. Ilpy3unep.

Tabaune! u cxembl: «HykiienHoBbie
KUCJIOTBI, «CTpOEHHE MOJICKYJIbI
ATDy.

PackpsiBaTh conep:kaHle TEPMUHOB U
MOHATUH: IE30KCUPUOOHYKIICHHOBAS
kucnorta (JIHK), pubonyknenHoBas
kucinora (PHK), HykineoTun, HyKI€o3u/I,
a30TUCTHIE OCHOBAHUSI, aICHUH, T'YaHUH,
UWTO3WUH, TAMUH, YpaluJ,
KOMILIEMEHTapPHbIE OCHOBAHMS,
anaeHo3uHtpudocdar (ATD),
MaKpO3pruvecKkas CBs3b,
CEKBEHUPOBAHUE, TEHOMUKA,
TPAaHCKPUNITOMUKA, POTECOMUKA.
XapakTepru3oBaTh, ONUCHIBATH U
CXeMaTU4YeCKH U300pakaTh CTPOECHUE
nyksieornaa JIHK u aBoriHOM cimpanu
JIHK, cexBenupoanue JIHK.
OnuceiBath nporecc permkanuu JJHK
B KJIETKE U Ha3bIBaTh €ro
OMOJIOrHYeCcKOe 3HAaUCHHE.
Xapakrepu3oBatb ¢pyakuuu JTHK.
Paznmuuate ctpykrypy u pynkunn PHK.
OnuchiBaTh MPOLIECC TPAHCKPHUIIIIUH.
CpaBHUBATh HYKJIEMHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepru30BaTh 0COOEHHOCTH
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OOopynoBanme: XuMHYECKas MOCyaa 1
o0opy0BaHHKE.

JlaGopaTopHas padora
«HccnenoBanue HyKJIEMHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX

ctpoeHus U pyHkuun ATO.
®opMynHpoBaTh U OOBACHATH TPUHIINIL
KOMIIJIEMEHTAPHOCTH U IIPABUIIO

Yapradda

OpraHU3MOB)
4.6 | Meronbl CTpYKTYpHOI 1 CrpykTypHas 6MOJOTHS: PackpeiBaTh conepkaHue TEPMUHOB U
OounoIoruu OMOXUMUYECKUE U OMOopu3nIecKre MOHSITUI: MOJIETUPOBAHUE,
UCCIIEIOBAHUS COCTaBa U KOMITbIOTEPHBIN JI13aliH.
IPOCTPAHCTBEHHOU CTPYKTYPbI [lepeuncnsiTh MepCeKTUBHbBIC
ouomonexyin. Moodenuposanue HAIPaBIICHUS] HAYYHBIX MCCIIEI0BAHUN
CMpPYKMypwvl U QYHKYULl OUOMONEKY U | B CTPYKTYPHOM OMOJIOTHH, PACKPBIBATh
ux xomnaexkcos. Komnvromepnuiii WX 3HAYCHUE /I METUIIUHBI 1
OU3AUH U OP2AHUYECKULL CUHME3 CEJILCKOr0 XO35IMCTBA
OUOMONIEKYT U UX HENPUPOOHBIX
anano206
HToro yacoB o teme 10
5 | Tema «Ctpoenne u GyHKIMN KJIETKI»

5.1 | Tumbl KIETOK. 1 Tunel KJIETOK: FyKapruoTUYECKas 1 PackpbiBaTh conepxaHue TEPMUHOB U
[Ipokapuoruyeckas npokapuoTudeckas. CTpyKTypHO- MOHSITUI: TPOKAPUOTHYUECKAs KIIETKA,
KJIETKA (GyHKIHOHATBHBIE 00pa30BaHUS KJIETOYHAsl CTEHKA, MYPEUH,

KJIETKHU. (dboTocuHTETHYECKHE MEMOpaHBI,

CtpoeHne NpoKapuOTUYECKON KIIETKH.
Kiierounas creHka OakTepuil U apXxeu.
Oco0EeHHOCTH CTPOCHHUS
reTepoTpodHOI U aBTOTPOHOIM

(bnareyuvH.

XapakrepuzoBarb (pOpMy U pa3Mepsl

MIPOKAPUOTUYECKUX KIIETOK; (YHKIUU
TE€HETHUYECKOrO arapaTa IpoKapuoT.

51



denepanpHas padbogas nporpamMma | buosaorus. 10—11 kmaccsl (yriryOn€HHBIH YPOBCHB )

ITPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOLIEHO3aX.
JemoHcTpanumn

Tabmuuip! u cxeMbl: «CTpoeHue
HYKapUOTUYECKOHN KIETKn», «CTpoeHue
POKAPUOTUUECKOMN KIETKU

OnuceIBaTh Mporecc
CIIopoo0Opa3oBaHusl, OTMEYATh €ro
3HAYCHUE ISl BBDKUBAHUS OaKTepuid
IIPU YXYAIICHUH YCIIOBUM
CYIIECTBOBAHMUS.

OnuceIBaTh pa3MHOKEHUE MTPOKAPHOT.
O1eHrBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenune
HYKapUOTUYECKON
KJICTKHU.
[ToBepXHOCTHBIN
anmnapar KJIETKH

CrtpoeHue U PyHKIIMOHUPOBAHUE
AYKapUOTUYECKON KIIETKHU.
[Inazmarnyeckas MmemOpaHa
(mazmanemma). CTpykTypa
MJ1a3MaTUYECKON MEMOPAHBI.
TpaHcnopt BemecTs yepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (nuddy3usi, odneruyénnas
muddy3ust), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIN aKTUBHBIN TPAHCIOPT).
[TonynpoHuiiaeMocTs MeMOpaHHbI.
Pabora Hatpuii-kanreBoro Hacoca.
DHJIOIUTO3: TUHOIUTO3, (PArouTo3.
Ox3ounTto3. Knerounas creHka.
Crpykrypa u HYHKIIUU KIETOYHOMN
CTEHKH PacTeHHi, rpHOOB.
JleMmoHcTpanum

Tabauue! u cxembl: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpoeHUE

PackpbIBaTh conepxkaHue TEPMUHOB U
HNOHATUH: IJIa3MaTHYecKas MeMOpaHa
(ma3ManeMma), XKUIKOCTHO-MO3anvHast
MOJIe/Ib, MEMOpaHHbIE OCJKU
(nepudepuyeckue, HHTErpaibHbIE),
IMKOKaNUKC, 1uddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, YHIOLUTO3,
(haromuTo3, MUHOIIUTO3, K30IIUTO3,
KJIETOYHAsl CTEHKA, JIa3MOJECMBI,
CUMILIACT.

XapakTepu3oBaTh 0OCOOEHHOCTH
CTpOEHHUS U (PYHKIUU DYKapHUOTUUECKOU
KJIETKW; TPAHCIIOPT BELIECTB

yepes I1a3MaTHYecKyr0 MeMOpany:
ITACCUBHBIN ¥ aKTUBHBIN TPAHCIIOPT;
paboTy OENKOB-KaHAJIOB; padoTy
HaTpHII-KaJIMEeBOr0 HACOCA; CTPYKTYPY U
(YHKUIMUU KIETOYHOW CTEHKH pacTEeHUM
U TpuOOB
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KUBOTHOM KIIETKW», «CTpoeHue
PaCTUTEIBHON KIIETKN.
OOopynoBaHme: CBETOBOI MUKPOCKOIT;
MUKPOIIpENapaThl paCTUTENbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«M3ydyeHne CBOMCTB KJIETOYHOU
MeMOpaHbI»

5.3

[luTonnazma u e€
OpraHOU/Ibl

[uronnasma. I{uto3omb. LluTockener.
JIB>xeHue 1uTorIa3Mbl. OpraHou bl
KieTku. OHoMeMOpaHHbIE OpTraHOUIbI
KJIETKH: DHJIOTIJIa3MaTUYECKas CETh
(OIIC), anmmapat ["oab1Ku, TU30COMBI,
UX CTpoeHue U PyHKIHUH. B3auMocBs3b
OJITHOMEMOPAHHBIX OPTaHOUIOB KJICTKH.
CrpoeHnue rpanyJIipHOro pETUKYIyMa.
Mexarnusm nanpasnenus dbenxos ¢ IIIC.
Cunre3 pacTBOpuUMBIX O6enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyJsipHBIN) SHA0IIA3MATUHIECKUI
petukynym. CekpeTopHas ¢yHKIIHS
anmapata ['onsxu. Moouguxayus
benkos 6 annapame 1 01b04cu.
Copmuposka benkos 6 annapame
T'onvoorcu. TpancOpPT BEIIECTB

B KJIeTKe. Bakyosu pacTUTeIbHBIX
kierok. Kiierounsii cok. Typrop.

PackpsiBaTh comepkaHue TEPMUHOB U
MOHSATHM: ITUTOIIa3Ma, IIUTO30JIb,
IIUTOCKEJIET, KOMITAPTMEHTHI,
OpPTaHOWIbI, SHIOTUIA3MATHIECKas CETh
(OIIC), anmmapat ["onbaku, TU30COMBI,
BaKy0JIb, pHOOCOMBI, aBTOJIU3,
BE3HWKYISIPHBIN TPAHCIIOPT,
MEPOKCHCOMBI, KJIETOYHBIN COK, TYProp,
MUTOXOHIPUU, KPUCTHI, TUIACTUIBI,
XPOMOILIACTHI, JICHKOIIJIACTHI,
XJIOPOIUIACTHI, CTPOMA, TPaHBI,
TUJIAKOW /I, JlTaMeJuia.

XapakTepu3oBaTh [UTOILIA3MY
AYKapUOTUYECKON KIICTKH;
KJIacCCU(UIIUPOBATH OPTaHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
cTpoeHust (0JJHOMEeMOpaHHbIE,
JIBYyMEMOpaHHbIE, HEMEMOpPAHHBIE);
OMUCHIBATh (PYHKITUH KaXOTO

53



denepanpHas padbogas nporpamMma | buosaorus. 10—11 kmaccsl (yriryOn€HHBIH YPOBCHB )

[TonyaBTOHOMHBIE OpraHOUIbI KIETKHU:
MUTOXOHAPUH, TIIIACTHU]IBI.
Ipoucxoorcoenue mumoxonopuil u
nracmuo. Cumbuozcenes

(K.C. Mepeockosckuui, JI. Mapeynuc).
Crtpoenne U PyHKIIMM MUTOXOHAPUHN U
wiactul. [lepBuunble, BTOpUYHBIE U
CJIOXKHBIE TIIIACTUABI
(hOTOCHHTE3UPYIONTUX IYKAPUOT.
XJIOpOIUTACTHI, XPOMOIJIACTHI,
JIEMKOIUIACTHI BBICIINX PACTECHUM.
JleMmoHcTpanum

IToprpersl: K. C. MepexkoBCKui,

JI. Maprynuc.

Tabmuuip! u cxeMbl: «CTpoeHue
AYKapUOTHUYECKOU KIETKN», «CTpoeHUE
KUBOTHOM KIJIETKW», «CTpoeHue
pacTUTENbHON KIeTKU», «CTpoeHue
MUTOXOHJIPUIY.

O0OopynoBanme: CBETOBOWM MUKPOCKOITL;
MUKPOIIPENapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«3ydyeHue ABUKEHUS IIUTOIIa3Mbl

B PACTUTETBHBIX KJIETKaX).
JlaGopaTopHas padora
«HccnenoBanue miaa3Monamnsa

OpraHou/a B KIIETKE.

OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPHKJICTOYHBIM ITHIIIEBAPECHUEM,
€ro 3Ha4YCHUE ISl OpraHu3mMa.
OTMmeuaTh 3HAUCHHE ITUTOCKEIICTA;
XapaKTepU30BaTh €T0 JICMEHTHI
(MUKPOTPYOOUKH, MUKPO(DHUIAMEHTHI,
IIPOMEXYTOYHBIC (DHIIAMEHTHI), UX POJIb
B JKM3HEICATEIILHOCTH KIIETOK U TKaHEH
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" ACTIIIa3MOJIM3a B PACTUTCIIbHBIX
KIJIICTKax»

5.4 | HememOpaHHbIe HemeMOpanHble OpraHoOHUIbl KJIETKA PackpeiBaTh conepkaHue TEPMUHOB U
OpraHOM/Ibl KJIETKU Crtpoenue u PyHKIIMU HEMEMOPAHHBIX | TIOHSTHI: pudOCcoMa, MOJIMCOMa,

OpPraHouJI0B KJIETKU. PUOOCOMBI. MUKpPOTPYOOUKH, TyOYJIUH, KIETOUHBIH
IIpomesicymounvle punamenmut. HEeHTp (LIeHTpocoMa), HEHTPUOJIH,
MuxkpodunameHTsl. Akmunogvle HeHTpocdepa, KI'yTUKH, PECHUYKH,
Mukpoghuiamernmol. MplllieqaHbIC 0azaabHOE TeJbIIe.
KJIETKU. AKMUHo8vle KOMNOHEHMbl XapakTepu3oBaTh HEMEMOpaHHbIE
HeMblULEeYHbIX KIeMOK. OpPraHoOMJIbl KIETKH, UX CTPOCHUE U
Muxkpotpy6ouku. Knetounslii eHTp. GyHKIIUU
CrtpoeHne 1 IBUKEHHE KTYTHKOB U
pecHrnuek. MukporpyOouku
uutoriazMel. Llentpuons. berxu,
accoyuupoeantvle ¢
MUKpoguiameHmamu u
Mukpompyboukamu. MomopHvle benxu.
JemoHcTpanumn
Tabnuub! u cxembl: «CTpoeHue
KUBOTHOM KJIeTKW», «CTpoeHue
pacTUTENbHON KIETKU»

5.5 | CrpoeHue u pyHKIMH Snpo. Obonouka siapa, XpOMaTHH, PackpriBaTh cofepkaHue TEPMUHOB U

sanpa

KapuoIia3Ma, SAPBIINIKY, UX CTPOCHUE
1 QyHKIUU. S nepHbIi OeIKOBBIM
matpukc. [IpocTpancTBeHHOE
PacIoIoKeHHE XPOMOCOM

B HHTEpP(A3HOM sIIpe.

MOHSATHUH: AJIPO, EepHAst 000JI0UKa,
SJIEPHBIE TIOPBI, HYKJIEOIIa3Ma
(kapuoriazMa), TeHOM, XpOMaTHH,
AyXpOMaTHH, FETEPOXPOMATHH,
SIIPBIIIKO, XPOMOCOMBI, LIEHTPOMEPA,
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Jyxpomamun u 2emepoxpomamu.
benku xpoMaTtrHa — rUCTOHBI.
Jlunamuka si0eprotl 06010uKU

6 mMumo3se. foepuulil mpaucnopm.
KneTouHnsle BKIIFOUSHUS.
JemoHcTpanumn

Tabnuibl U cxeMbl: «Sapo»

KHUHETOXOP, KJICTOUHBIEC BKITIOUCHHUS.
XapakTepu30BaTh KJIECTOUHOE A/IPO KAK
LIEHTpP yIPaBICHUS
KU3ZHEACATEIBbHOCTBIO KIETKH;
TEHEeTUYECKUH armapat KJIETOK
IYKapuoOT, CTPOCHUE U () YHKIIUHU
XPOMOCOM.

OnuckIBaTh CTPYKTYPBI sJIpa U UX
B3aUMOCBSI3b C OPraHOUIAMU
LATOIIa3MbI

5.6. | CpaBHuTenbHAS
XapaKTepUCTHKA
KJIETOK DyKapuoT

CpaBHUTENBbHAS XapaKTEPUCTUKA
KJIETOK 2YKapuoT (pacTUTEILHOM,
KUBOTHOMU, TPUOHOI).
JleMmoHcTpanum

Tabaune! u cxembl: «CTpoeHue
AYKAPUOTUYECKON KIIETKNY,
«CTpoeHne KUBOTHOM KIIETKW,
«CTpoeHne pacTUTEIbHON KIIETKW.
O0OopynoBanme: CBETOBOWM MUKPOCKOIT;
MHUKPOIIpENapaThl pACTUTENbHBIX,
KUBOTHBIX KJIETOK.

JlaboparopHuasi pabora
«/3yueHune CTpoeHUs KIETOK
pa3IMYHbIX OPTAHU3MOB

XapakTepu30BaTh TUIIbI KJIETOK
AYKapHUOT: PacTUTEIbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUMBATh MEX1Yy COOOU CTpOEHUE U
KUZHEACATEITbHOCTh 3YKAPUOTUIECKHUX
KJIETOK M POJIb IPOKAPUOT

B OMOIIEHO3axX

Hroro uacoB 1o reme
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Tema «O0MeH BEIIECTB M NPEBPAIICHUE JHEPTUMA B KIIETKE»

6.1

OOMEH BeIecTB —
METa00IU3M

3

AcCUMUIISATIUS U AUCCUMUIIALINS —
JIB€ CTOPOHBI MeTabou3Ma. Turmsbl
oOMeHa BeIeCTB: aBTOTPO(HBIN U
reTepoTpodHbIi. YdacTue KUciopoaa
B OOMEHHBIX IIpolieccax.
DHepreTuueckoe odecreueHne KIeTKu:
npeBpaiieHue AT® B 0OMEHHBIX
npoueccax. DepmMeHTaTUBHBIN
XapaKkTep peakuHil KJIETOYHOrO
MeTaboauzMa. GepMeHThI, UX
CTPOCHUE, CBOMCTBA U MEXaHU3M
neiictBus. Kodhepmentel. OTnuuus
(hepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOPOB. beaKn-akTUBaTOpPHI U
OeNKU-UHTUOUTOPBI. 3aBUCUMOCTh
CKOPOCTH (hepPMEHTATUBHBIX PEAKIIHIA
OT pa3IUYHBIX (PaKTOPOB.
JdeMoHCcTpanuu

Tabnuiet u cxembl: «DOTOCUHTES,
«DHEepreTuYecKuii 0OMeH»,
«buocunres 6enka», «CTpoeHue
dbepmenTa», «XeMOCUHTE3Y.
O0opynoBanme: CBETOBOW MUKPOCKOIT;
000pyI0BaHKE JIJIs1 PUTOTOBJICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKPOIIPENapaToB.

PackpeiBaTh conmepkaHue TEPMUHOB U
MMOHATHI: OOMEH BEIIECTB
(MeTaboJI3M), aCCUMHUIISIIIS
(arabomm3m), WK TIIACTHYECKUN
O0OMEH, TUCCUMUJISTINS (KaTaboIu3M),
WJIM SHEPreTUYECKUil 0OMeH,
aBTOTPO(dBI, reTepoTpodbl, aHAIPOOHI,
a’po0bI, PEePMEHTHI, AKTUBHBIN IIEHTD,
cyOcTpaTHas cenu@uIHOCTb,
KO(epMEHTBI, OENKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

[lepeyucnsate 0COOEHHOCTH
TTACTUYECKOTO U DHEPreTHUECKOTO
0oOMEHa B KJIETKE; YCTaHABIUBATh
B3aMMOCBSI3b MEXKTy IJIACTUYECKUM U
YHEPreTUICCKUM OOMEHOM.
Paznuuate TUTIBI OOMEHa BEIECTB:
aBTOTPO(MHBIN U TETEPOTPOQHBIIA.
[Toka3bIBaTh poJib KUCIOPOJA

B OOMEHHBIX MpoIieccax.
CxemaTuyecku U300pakaTh CTPOCHHE
dbepmenTa.

Otnnuatb GpepMeHTHI

OT HEOPTraHWYECKUX KaTaJIN3aTOPOB U
OTIPECIIATh X POJTh

B (O YHKIIMOHUPOBAHUU KUBBIX CUCTEM,
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JlaboparopHasi pabora

«M3yueHne KkaTaauTUIEeCKOU
aKTUBHOCTHU (DEpMEHTOB (Ha IIpuUMeEpe
aMUJIa3bl UIK KaTaJla3bl)».
JlaboparopHasi padora

«3yuenune hepMeHTaTUBHOTO
pacuienieHus MepoKCHIa BOJOPOIa

B PAaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

B MMPOMBIIJICHHOCTH, B MEAUIIMHE,
B IIOBCEJIHEBHOM >KM3HH YEJIOBEKa.
CTaBUTH PKCIIEPUMEHT I10 BBISIBJICHUIO
KaTaJIUTUYECKON aKTUBHOCTH
MEPOKCH/Ia3bl, aMHJIa3bl, OOBICHATH
MOJTyYEHHBIE PE3YJIbTaThI

6.2

ABTOTpO(HBIN THIT
oOMeEHa BEIIECTB.
dotocunTe3

[lepBUYHBIN CUHTE3 OPraHUYECKUX
BEIECTB B KJieTke. DOTOCHHTE3.
AHOKCUSEHHDIU U OKCUSEHHDIU
gdomocunmes y bakmepuil.
Ceemocobupatowue nuemernmsl u
nu2MeHmvl peaKyuoHHO20 YeHmpa.
Pose xnoporutactoB B mpouecce
dbotocuaTe3a. CBETOBAs M TEMHOBAs
¢daspl. Domoovixanue, Cz-, Ca-

u CAM-munwvi pomocunmesa.
[TponykTuBHOCTH (POTOCUHTE3A.
Brnustnue paznudyHbiX pakTopoB

Ha CKOPOCTh (DOTOCHHTE3a. 3HAUCHUE
dhoTocuHTE3A.

JleMmoHcTpanum

Hoprperst: [Ix. [Ipuctim,

K. A. Tumunpsses.

Tabmuier u cxembl: «DOTOCHHTE3Y

PackpbiBaTh conepxaHue TEPMUHOB U
HMOHATUH: (HOTOCUHTE3, (Da3bI
dhoTocuHTE3a (CBETOBAsI, TEMHOBAs),
dhotonu3s, hochoprnrpoBaHue, UKI
KaneBuna, HA JI®+ (nepeHocuuk
BOZIOpOA).

XapakTepu30BaTh MJIACTHUECKUI 0OOMEH
Kak dTall o011ero oOMeHa BEIECTB;
coObITHs OTOCUHTE3A (PEaKITUn
CBETOBOI U TEMHOBOH ¢a3); poib
XJIOPOILIACTOB B MpoOIlecce
dhoTocuHTE3A.

BbIABISATE NPUYMHHO-CIICICTBEHHBIE
CBSI3M MEX]1y MOTJIOIIEHUEM COJTHEUHON
SHEPTUH XJIOPODUIIOM B CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXO/IHBIC BEIIECTBA,
KOHEYHBIC MPOTYKTHI U YCIOBHS
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ITPOTEKAHUSI PEAKLU CBETOBOU U
TEMHOBOM (a3 poTocuHTe3a.

VY cranaBnmBaTh B3aUMOCBSI3b MEXTY
(hOTOCHHTE30M U JIbIXaHWEM; CBETOBOM
Y TEMHOBOW peakuusiMu (POTOCUHTE3A.
OuenuBaTh 3HaYeHUE (POTOCUHTE3a
JUIA J)KA3HHU Ha 3eMIie

6.3 | ABTOTpOdHBII THUIT XemocunTtes. PazHoobpasue PackpsiBaTh conepkaHue TEPMUHOB U
oOM€Ha BEeIECTB. OpPraHU3MOB-XEMOCUHTETHUKOB: HNOHSTUN: XEMOCHUHTE3.
XeMOCHHTE3 HUTpUPUIUPYIOLTUE OaKTEepHH, OOBICHUTH CYLTHOCTh XEMOCHUHTE3A,
&Kese300aKTepuu, cepoOakTepuH, packpbIBaTh €ro 3HaueHue B orocdepe.
BOJIOPOJIHbIE OAKTEpUH. 3HAYEHUE [IpuBOOUTE IPUMEPHI
XEMOCHHTE3a. XEMOCHUHTE3UPYIOLIUX OaKTEpHil
JleMmoHcTpanum (auTpuduIMpyrOnIe OAKTEPHH,
Ioprpetsl: C. H. Bunorpaackui, xKene300aKTepuu, cepo0aKkTepuu,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUN) U
Tabnuier u cxembl: «DOTOCUHTESY, XapaKTepU30BaTh UX
«XEeMOCHHTE3 KU3ZHEIEATEIbHOCTD.
JlaboparopHnasi pabora CocTaBisATh ypaBHEHUS PEAKIIUI
«CpaBHeHue mpoueccoB (POTOCUHTE3a U | XEMOCUHTE3A.
XEMOCHHTE32» CpaBHUBATh XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTuueckuii AHa’poOHbIe opraHu3Mbl. Buibl PackpbiBaTh conepxaHue TEPMUHOB U
oOMeH — OposxeHus. [IponykTel OpOKEHUSI U UX | TIOHATUM: ATalbl FHEPTETUUECKOTO
JCCUMUJIISLUS HCITOJIb30BAaHUE YEIIOBEKOM. oOMeHa — MMOATOTOBUTEIbHBIMH,

AHa3po0HbIE MUKPOOPTaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTUU U

OECKUCIIOPOIHBIN (aHAIPOOHBII),
KHUCJIOPOAHBIN (a3pOOHBII); TIIMKOIIN3,
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BO30yUTEN OOJIE3HEN.

ABpoOHBIE OpraHU3MBbL. DTarbl
AHEPIreTUYECKOro 0OMeHa.
[ToaroroBurenbHbIN 3TaM. | THKOIN3 —
OECKHUCIOPOJIHOE paCIIEIICHUE
TJTFOKO3BI.

buonorudeckoe okucieHue, uiu
KJIETOYHOE Jibixanue. Poib
MHTOXOHJIPUH B IPOLECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[uknnueckne peakuu.
OxucnutenbHoe GochoprinpoBaHueE.
DHepaus memobpanHo2o spaouenma
npomoros. Cunmes AT®: paboma
npomonHou ATD-cunmaseoi.
[IpeumyiiecTBa a3poOHOTO MYTH
0oOM€Ha BEILECTB Nepe/i aHa3POOHBIM.
D¢ hHeKTUBHOCTD YHEPreTUYECKOTO
oOMeHa.

JdeMoHCcTpanuu

[loptpetsl: B. A. Durenbrapar,

IT. MuTuemnn.

TaOauiel ¥ cxembl: « IHEPreTUIeCKu
oOMeH».

JlaGopaTopHas padora

«CpaBHEHUE TIPOIECCOB OPOKEHUS U
JIBIXQHUS)

OpoxeHne, OMOJIOrHYECKOe OKUCIICHUE
(nprxanwme), nuki Kpeoca,
okuciuTenbHoe GhocPopuIrpoBaHue,
MIPOTOHHBIN TPATUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeyucnsate 0COOEHHOCTH
HHEPreTUYECKOr0 OOMEHa B KIIETKE.
OnuceIBaTh ATAIBl YHEPTETUIECKOTO
oOMeHa (TIOATOTOBUTEIbHBIMN,
OECKHUCIIOPOTHBIN, KUCIOPOIHBIN) U
CPaBHHMBATh UX MEX]Y COOOM.
XapakTepu30BaTh PEaKIUy TITHKOJIN3a,
OpOXKEeHMSI, KJIETOYHOTO JIbIXaHMUS.

Y cranaBnmBaTh B3aUMOCBSI3b MEXTY
TJIMKOJIN30M, KJIETOUHBIM JbIXaHUEM U
cuHTe30M MoJieKys1 ATO.

CocTaBisaTh ypaBHCHHUS OCHOBHBIX
ATAIOB YHEPreTUUECKOro 0OMEeHa

B KJIETKE.

PaccunThiBaTh YHEPTETUYECKYIO

3¢ (HEKTUBHOCTH TIUKOIHN3a U
OMOJIOTUYECKOTO OKHCICHHUS.
Ha3pIBaTh HCXOMHBIE BEIIECTBA,
KOHEYHBIC MMPOTYKTHI M YCIIOBHS
MIPOTEKAHUS PEAKIINI YHEPTETUUECKOTO
oOMeHa.

CpaBHUMBATh 3HEPreTUYECKYIO
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3 PEeKTUBHOCTH OECKUCIOPOIHOTO U
KHCIIOPOJHOTO 3TAIOB KOHEYHBIE
MPOJYKTHI U YCJIOBUSI IPOTEKAHUS
peaxInii SHEPreTUYecKoro ooMeHa
AHEPreTUYECKOro 0oOMeHa

Hroro yacoB o teme 9
7 | Tema «HacaeacTrBeHHass HH(pOpMALMS U peajn3anus e€é B KJIeTKe»
7.1 | Peakuuu MaTpuyHOro 2 Peaknuy MaTpu4HOro CHHTE3a. PackpbIBaTh conepxaHue TEPMUHOB U

CHHTC3a

[IpuHIMIT KOMILIEMEHTAPHOCTH

B PEAKIHSAX MAaTPUYHOTO CUHTE3A.
Peanmsanus HaciencTBeHHOM
uHdopmaruu. I'eHeTnyeckuii Koj, ero
cBoKMcTBa. Tpanckpunuus —
MarpuuHbii cuHTe3 PHK. [TpuHImne:
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTb,
AHTUNAPAJUICIIBHOCTD,
acuMMeTpudHoCcTh. Co3pesanue
mampuynwix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.
JemoHcTpanumn

IHoprper: H. K. Konbuos.

Tabmuier u cxembr: «bruocuaTe3
Oenkay, «I'eHeTHUecKu Kom»

MOHSATHUM: I'€H, TEHETUYECKUI KO/I,
KOJIOH (TPHUILIET), CTOM-KOJOHBI,
MaTpulla, MaTPUYHBIN CUHTE3,
tpanckpuniusa, PHK-nonumepasa,
MIPOMOTOP, CIJIAaCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh PEaKIMd MAaTPUUYHOTO
CHHTE3a, CBOMCTBA FT€HETUYCCKOT 0 KO/Ia.
OnuchIBaTh TANbl TPAHCKPHUIIIIUUA U
TPaHCIISIUN; YCTAaHABIUBATh
B3aMMOCBSI3b MATPUUHBIX PEAKIIUN

B KJIETKE; CXEMaTUYECKH N300paxaTh
MAaTPUYHBIE PEAKIIUH TPAHCKPUIIUU U
TPAHCISIUHN.

Pemats Onomornyueckue 3agaun Ha
oTpeJIeTICHHUE MOCIeA0BATEILHOCTH
HykseotuaoB JIHK u MPHK, npumensis
3HAHUS O PEAKLMSAX MATPUUYHOTO
CHUHTE3a, TEHETUYECKOM KO/JIC,
MIPUHITUTIE KOMIUIEMEHTAPHOCTH
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7.2 | Cunres Oenka Tpancnsanus u €€ dTanbl. Y4acTue PackpeiBath copepxanne TEPMUHOB U
tpancnoptabsix PHK B OuocunTese MOHSATHN: TPAHCIIALMUS, aHTUKO/IOH,
Oenka. YcioBusg OMocuHTEe3a OeJIKa. TPHK, amunoanmin-tPHK-cuaTeTasa
KonupoBanrne aMuHOKHCIOT. Poiib (xomaza), nmompudocoMa (rmoamcoma).
pubocoM B OMOCHHTE3€E OeTKa. XapakTepu30oBaTh CBOMCTBA
JleMoHCcTpanum T€HETUYECKOro KOJIa.
Tabnuiet u cxembl: «bruocunTe3 OnuckIBaTh Tanbl TPAHCIALMH U
oenkay», «I'eHeTHYecKui Ko CXEMaTUYeCKH U300pakaTb MaTpUUYHbIE
peaKiu TPAHCIISIIUU.
PemaTte Ononornyeckue 3agadu
Ha onpenenenne anTukogqoHoB TPHK,
MOCJIE/I0BATEIbHOCTH aMUHOKHUCIIOT
B MOJIEKYJIe Oelika, MPUMEHSIs 3HAaHUS
0 peaKIusX MaTPUYHOTO CUHTE3A,
TE€HETUYECKOM KOJE, IPUHITUIIE
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3mbl CospemeHnbvie npedcmasieHus. PackpsiBaTh copep:kaHre TEPMUHOB U

SKCIIPECCHUH I'CHOB

o cmpoenuu 2enos. Opranuzanus
r€HOMAa y MPOKAPUOT U dYKAPHUOT.
Perynsinus akTHBHOCTH I'€HOB

y npokapuot. ['unoresa onepona

(®. XKako0, XK. Mano).

Mounexynapnvle mexanusmvl SKCnpeccuu
2enos y aykapuom. Ponb xpomamuna

6 pe2ynayuu pabomwl 2enog. Perymsanus
OOMEHHBIX MPOIECCOB B KJIETKE.
Knerounsiit romeocras.

MOHSATHUI: OIIEPATOP, ONEPOH,
CTPYKTYpPHbIE T€HbI, TPOMOTOP,
penpeccop.

OnuckIBaTh CTPYKTYpYy TeHOMa
IPOKAPUOT; XapaKTepU30BaTh padboTy
HHIYIIUOEIBHOTO U PENPECCUOETHLHOTO
OIEepOHA.

Brinenste CTpyKTYpHYIO U
PETYJIATOPHBIC YACTH TeHA DYKAPHOT.
CpaBHUBATH MPOIIECCHI IKCIIPECCUU
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JleMmoHcTpanum
Tabauuel ¥ cxembl: «brocHUHTES
Oenkay, «l'eHeTHUEeCKU KOI»

TCHOB Y IPOKAPUOT W DYKAPHOT.
XapakTepu30BaTh TUIIOTE3Y ONEPOHA
(d. XKaxo0, XK. Mano).

OnuceIBaTh MEXaHU3M TOIJICPIKAHUS
KJIETOYHOT'O TOMEOoCcTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ouosorus

Bupycsl — HekieTouHbIe (POPMBI JKU3HU
u obnuratHbple mapa3uTel. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB,
peTpOBUPYCOB, OakTeprodaros.
Kusnennwiti yuxa J{THK-codepocawux
supycos, PHK-cooepaicawux eupycos,
baxmepuogazos. Obpamuasi
MPAHCKpUnYusi, pegepmasd,
unmezpasa.

BupycHbie 3a00neBaHus YeIOBEKa,
KUBOTHBIX, pacteHuid. CIT/I,
COVID-19, conuanpHbIe U
MEUIIUHCKUE TIPOOIJIEMBI.
buoungpopmamuxa: unmezpayus u
ananu3 ooavuux maccueos («bigdatar)
CMPYKMYPHLIX OUONOSUYECKUX OAHHDBIX.
Hanomexnonozuu 6 buonocuu u
meouyune. IIpoepammupyemole
@yukyuu 6enxos. Cnocobvt docmasku
JleKapcme.

JdemoHcTpanumn

Iloprper: J. . UBaHOBCKUH.

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSATUH: BUPYC, BUPHOH, CEPAIICBUHA,
KarcuJ, oOpaTHasi TPaHCKPUIILINS,
peTpPOBUPYCHI, OakTepuodar, BUpyc
uMMyHoAehunmTa yenoBeka (B1Y),
IPUPOTHO-0YArOBbIE MH(PEKIUU.
XapakTepu30BaTh BUPYCHI,
PETPOBUPYCHI U OakTepruodaru kak
BHYTPHUKJIETOYHBIX TTAPa3UTOB
MPOKAPUOT U DYKAPUOT.

N3narath rumnoTe3bl 9BOIOIMOHHOTO
MIPOUCXOK/ICHUS BUPYCOB.
OnuceIBaTh MEXaHU3M B3aHMOICHCTBHUS
BUpYCA U KJIETKH, MHPEKIIMOHHBIHI
BUPYCHBIH IpoIiecc.
XapakTepu30BaTh MEXaHU3MbI
BEPTUKAIILHOU U TOPU30HTAIBHON
nepeiayu BUPYCOB; 3a00JI€BaHUS
’KUBOTHBIX M PACTEHUH, BEI3EIBACMEBIC
BHUPYCAMH.

HaspiBaTh BupyCHBIE 3a00JI€BaHUS,
BCTPEUAIOIIHUECS Y YeJIOBEKA: TPHIIIL,
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Tabymie! M cxeMbl: «I eHeTnuecKui
Ko/, «Bupyce», «bakrepuodarmny.
IIpakTuyeckas padora
«Co3nnanue MoJiesid BUPyCay

KJICLeBOM dHIIe(aTUT, TeHaTuT,
COVID-19, CIT1/I.

Co0roaTh MmpaBuIIa MOBEICHUS

B OKpYXKaroule IpUpOIHOU cpee, Mep
MPOPUIAKTUKH PACIIPOCTPAHCHUS
BUPYCHBIX 3a00JIEBaHUI (B TOM YHUCIIE
BUY-undexummn)

Hroro

49acCoB I10 TEMEC

9

Tema «’KU3HEeHHBIH TUKJ KJIETKH»

8.1

JKU3HEHHBIN ITNKIT
KJIETKHA

1

KiterounsbIil nuki, ero nepuoasl 1
perymsmus. Matepdasza u Mutos.
OCOOEHHOCTH MPOLIECCOB,
MpOTEKAIOINX B UHTEp(dasze.
IloaroroBka KJIE€TKH K JEJICHUIO.
[IpecunTeTnueckuit
(MOCTMUTOTUYECKUI ), CHHTETUUECKU I
Y IOCTCUHTETUYECKU I
(IpeMUTOTUYECKUIA) TTEPHUOIBI
uHTep(asbl.

JemoHcTpanumn

Tabaunel U cxeMbl: «KW3HEHHBIN [THKIT
KJIETKN», «MHUTO3»

PackpeiBath copepxanne TEpPMUHOB U
MOHSATHUH: KIIETOUYHBIN ITUKII, HHTEpda3a.
[TepeuncisaTe neprobl )KUZHEHHOTO
LMKJIA KJIIETKA U XapaKTepru30BaTh
MIPOTEKAIOLINE B HUX MPOLIECCHI

8.2

MartpuyHbli CHHTE3
JIHK. Xpomocombl

Marpuunsii cunare3 JJHK —
perkanust. [IpuHIUNBL perIuKanuu
JIHK: koMIIEMEHTApHOCTb,
MOJTYKOHCEPBATUBHBINA CUHTE3,
aHTUIAPAUICILHOCTh. MexaHu3M

PackpriBaTh copep:kaHre TEPMUHOB U
MOHSATUM: peTUIUKaLus (peayIUIiKaIus),
KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIIBHOCTb,
JAHK-nonmumepasa, teomepa,
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permkanuu JJHK. Xpomocomel.
Crpoenue xpoMmocoM. Ternomepsl u
TenoMepasa. XpoOMOCOMHBIN Ha0Op
KJIETKU — KapUOTHIIL. JIUTUTONTHBIN U
rarjiouIHbIA HAOOPBI XPOMOCOM.
I'oMmomornunsie XxpoMocoMsbl. 11om0BbIE
XPOMOCOMBI.

JdeMoHCcTpanuu

Tabaunel ¥ cxeMbl: «KN3HEHHBIN [TUKIT
KJIETKN», « CTPOCHUE XPOMOCOM,
«Permkanusa JTHK».

O0opynoBanme: CBETOBOW MUKPOCKOIT;
MUKpoIpenaparsl: «MuTo3 B KJIETKax
KOPEIIKa JTyKay.

JlaGopaTopHas padora

«M3yueHne XpoMOCOM Ha rOTOBBIX
MHUKpOIpenapaTax»

pEIUIMKAIIMOHHAS] BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN HA0OP, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHU/IbI, IEHTPOMEDA,
KapUOTHII, TAIUIOUIHBIA U JUTLIOWIHBIN
Ha0Op XPOMOCOM, TOMOJIOTYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepHu30BaTh CTPOEHUE XPOMOCOM,
KApUOTHUIIOB OPraHU3MOB.
[lepeyucasTe NPUHLMIBI PEILTUKAIIUN
JIHK u maBaTh um copepkaTenbHYIO
XapaKTEPUCTHUKY.

OnuchiBaTh MEXaHU3M PEIUIUKALIUU
JIHK.

CxemaTudecku u300pakaTh CTPOCHHE
MeTada3zHONU XPOMOCOMBI.

Paznuuars XpoMOCOMBI

Ha MUKpoTpenaparax u
MUKpodoTorpapusx

8.3

JleneHue KIeTKU —
MHTO3

Henenue kineTku — Muto3. Ctaguu
MHTO3a U MPOUCXOAAIINE B HUX
nporecchl. Tunsl Mmuto3a. Kaproknnes
1 IIUTOKHHE3. broornueckoe
3HAYCHHUE MUTO3A.

JleMmoHcTpanum

Tabauuel U cxeMbl: « KN3HEHHBIN [TUKIT
KJIETKN», «CTpOEHUE XPOMOCOMY,
«Permkanusa JJHKY, «Mutos».

PackpriBath conepikaHue TEPMUHOB U
MOHSATHN: MUTO3, TTpoaza, meradasa,
anadaza, Tenodasa, KapuOKHHE3,
IIUTOKWHE3, BEPETCHO JICTICHUS,
MetadaszHas IIacTuHKa, 0opo3naa
TeTIEeHUSI.

[lepeuncnare mocnea0BaTeIbHOCTh
CTaJIuii MUTO3a U OTHCHIBATH
MPOUCXOASIINE HA HUX TPOIECCHI.
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OOopynoBanme: CBETOBOW MUKPOCKOIT;
MUKpoIpenaparsl: «MHUT03 B KIeTKax
KOPEIIKa JTyKay.

JlaGopaTopHas padora

«Habmronenue MuTo3a B KIeTKax
KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOMperaparax)»

CpaBHUBaTh OCOOEHHOCTHU MPOTEKAHUS
MHUTO32 B PACTUTEIIbHBIX U )KUBOTHBIX
KJIETKAX.

OOBICHATH OMOJIOTUYECKHUI CMBICTT
MHUTO3a.

Pa3znnuate cragumu MuTO3a

Ha MUKpoOMpernaparax u
MUKpodoTorpadusax

8.4 | Perymsus 1 Perynsiunst MUTOTUYECKOTO LIUKJIA PackpbiBaTh conepxaHue TEPMUHOB U
’KU3HEHHOT'O IUKJIa kieTku. [IporpaMmmupyemMas kietodHasi | MOHATHI: anonTo3, mpoiaudeparus,
KJIETOK rudeNb — arornTo3. nuddepeHmpoBka.

Kierounoe sapo, XpOMOCOMBEI, XapakTepu30BaTh PETYIALNAI0
(G yHKIIMOHATBHAS TCHOMUKA. MHUTOTHYECKOTO ITHKJIa KIETKH.
Mexanusmol nporughepayuu, OOBSACHITH OMOJIOTMYECKUM CMBICIT
oupgepenyuposxu, cmapenuss u cubeny | 3aporpaMMUPOBAHHON KIETOYHON
knemoxk. «L{ugpposas knemray — rubesnu — arnornro3a.
ououngopmamuveckue mooenu VY cranaBnmBaTh B3aUMOCBSI3b MEXTY
@DYHKYUOHUPOBAHUS KILeMKU. TOMEOCTa30M KJIETOK M MX THOCIBIO
JdeMoHCcTpanuu
Tabnuiel v cxembl: «KU3HEHHBIN UK
KIETKW», «CTpOEHUE XPOMOCOMY,
«Pemmukanus JIHK», «Muto3»
Htoro 4yacoB no teme 6
9 | Tema «CTPOEHHUE U ®YHKIHUU OPI'TAHU3MOB)»
9.1 | Opranusm Kak eIuHOE 1 buonoruueckoe pasHoodpasue PackpriBaTh conepkaHue TEPMUHOB U

OcJI0C

OpraHnu3MoOB. OI[HOKJIGTO“IHBIG,
KOJIOHHNAJIBbHBIC, MHOI'OKJICTOYHBIC

MIOHSTUI: OPraHU3M, OpraH, OpraHesulbl,
CHUCTEMa OPraHoB, armapar,
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OpraHU3MBI.
OcoOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE TPUOBI,
OJTHOKJICTOYHBIE BOJAOPOCIIH, IPYTUE
npotucTbl. KoloHManbHbIE OpraHU3MBbl.
B3anmocBs3b 4acTeil MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak €JMHOE 1EJI0€.
I'omeocras.

JleMmoHcTpanum

Tabauiel u cxembl: «OTHOKIETOUHbBIE
BOAOPOCHN», « MHOTOKJIETOUHbIE
BOAOpOCHNY, «bakTepun»,
«ITpocreiimme», «Opranbl IBETKOBBIX
pactenuii», «CUCTeMbl OPraHoOB
MO3BOHOYHBIX JKUBOTHBIX,
«BHyTpeHHEE CTPOEHNE HACEKOMBIX).
OOopynoBanme: CBETOBOM
MUKPOCKOM; MUKPOIIPEIapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; KUBbBIC
AK3EMILUIIPbl KOMHATHBIX PACTCHUM;
repOapuy pacTEHUN pa3HbIX

OTJIEJIOB; BJIAYKHBIE MTPEMapaThl
KUBOTHBIX

(yHKUHMOHANIbHAS CUCTEMA, TOMEOCTa3.
[lepeuucnare CTpyKTypHO-
(GyHKIMOHATBHBIE YACTH
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOUYHBIX 1 MHOTOTKaHEBBIX
OpPraHu3MOB.

XapakTepu3oBaTh 0OCOOEHHOCTH
CTPOEHUS U KU3HEAEATETbHOCTU
OJTHOKJIETOYHBIX OPraHU3MOB,
KOJIOHHMAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHUBATh MEX1y COOOM
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOUHbIE U MHOTOTKaHEBBIE
OpraHu3Mbl
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9.2 | Tkanu pacTeHHi Tkanu pacrennil. Tunel pacTuTeNnbHBIX | PackpbiBaTh colepkaHne TEPMUHOB U
TKaHel: o0pa3oBarTebHasi, IOKPOBHAsA, | MOHATUMN: TKaHb, YIUIEPMHUC, TPOOKA,
IIPOBOIAILAs], OCHOBHAA, KOpKa, J1y0, IpeBeCHHa, JPEBECUHHBIE
MexaHnyeckasi. OCOOeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/bI,
CTpoeHUsl, QYHKUUA U PACTIONOKEHUSI | KAMEHHUCTHIE KIIETKHU.
TKaHEW B OpraHax pacTEHUM. XapakTepu30BaTh TUIIBI PACTUTEIbHBIX
JemoHcTpanumn TKaHeil: oOpa3zoBaTesbHasi, TOKPOBHAs,
TaOauIel ¥ CXEMBI: IIPOBOJSALIAsL, OCHOBHAsI, MEXaHUYECKAS;
«Tkanu pacrenuii», «Opranbl MEPEYUCIIATH OCOOCHHOCTH MX CTPOCHHUS
LIBETKOBBIX pacTeHun», «KopHeBbie Y BBITIOJIHAEMbIE (PYHKIIHH
cucteMbly, «CTpoeHHne cTedIisy,
«CTpoeHuE TMCTOBOU TUIACTUHKW.
OO0opynoBaHme: )KUBBIE YK3EMILISPBI
KOMHATHBIX PACTEHHI; CBETOBOM
MHUKPOCKOII; MUKPOIIpENapaThl TKAHEH.
JlaGopaTopHas padora
«M3yueHue TKkaHen pacTeHU»

9.3 | TkaHu )XKMBOTHBIX H TKaHU KUBOTHBIX U YEIOBEKA. THUIIBI PackpeiBath cogepxanne TEpMUHOB U

YCJIOBEKa

’)KUBOTHBIX TKAHEH: SIIUTCIINAJIbHAA,

COCIMHUTCIIbHAsA, MBIIICYHAA, HCPBHA.

OcoOeHHOCTH cTpoeHus1, QYHKIHMI U
PacroJIOKEeHUs TKaHEH B opraHax
KUBOTHBIX M YEJIOBEKA.
JleMmoHcTpanum

Tabnuiibl U cxeMbl: « TkaHu
KUBOTHBIX», «CKEJIEeT YeIOBEKa,
«IIumeBapuTenbHas CUCTEMAY,

MTOHSITAM: STIUTEIIUM, CEKPET,
MBIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOTJIUS.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBeKa: AIUTEIUaIbHA,
COCMHUTENbHAS, MBIIIICYHAs], HEPBHAS;
MEePEYUCIISITE OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJTHSIEMbIE (DYHKITUU
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«KpoBeHocHas cucremay,
«JlprxaTenpHasa cucreMay, «HepBHast
cucreMay, «Koxa», « MplieuyHas
CHUCTEMay.

O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MUKpPOIIPENapaThl TKAHEH.
JlaboparopHnasi pabora

«M3ydyeHne TKaHeN KUBOTHBIX)

9.4

Opransbl. Cucremsl
OpPraHoB

Oprassl. BereratuBHbie u
TE€HEPaTUBHBIEC OPraHbl PACTEHUM.
Oprassl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esoBeka. OyHKIIMU
OpraHOB U CHCTEM OPIaHOB.
JleMmoHcTpanum

Tabauuel u cxembl: «Oprassl
LIBETKOBBIX pacTeHun», «KopHeBbie
cucTembl», «CTpoeHue cTedis,
«CTpoeHue IMCTOBOM MIIACTUHKI,
«CKener yenoBekay,
«lTumeBapurenpHas cUCTEMay,
«KpoBeHocHas cucremay,
«/lpIxaTenbHas cucTemMay,
«BoigenurenbHas cucreMay, « HepBHast
CUCTEMA», « DHJIOKPUHHAS CUCTEMAY.
O0OopynoBanme: KUBBIE YKIEMIUISIPBI
KOMHATHBIX pacTEHU; Tepoapuu
PacTeHUH Pa3HBIX OTIEIIOB; CKEJIETHI

PackpeiBath copepxanre TEPMUHOB U
MOHSATUN: OpraH, KOPeHb, MOOeT,
IIBETOK, IJIOJ, CEMSs, TTIOJIOBBIC JKEJIC3bI,
TIOJIOBBIE TTPOTOKH, KOITYJISITUBHBIE
OpraHbl, CHCTEMbBI OPTaHOB.
XapakTepu30oBaTh BEr€TaTUBHBIE U
TE€HEPATUBHBIC OPraHbl PACTCHUH,
COMATHUYECKHUE U PETYIATOPHBIE OPraHbI
’KUBOTHBIX; TIEPEUHCIIATH OCOOCHHOCTH
WX CTPOCHHUSI ¥ BBITTOIHIEMbIC (PYHKITUH.
Y craHaBIMBaTh B3aUMOCBSI3U MEXKITY
CTPOSHHUEM OPraHOB U UX (DYHKITUIMHU.
Paznnuath BUABI TKaHEW, OPraHbl U
CHUCTEMBbI OPTraHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKPOIIpErnaparax,
BIIQXKHBIX Mperaparax, repoapusx u
MUKpooTorpadusix, Tadbaunax,
MOJIETISIX U MYJISKaX
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MMO3BOHOYHBIX; KOJUICKIIUU
0€CI03BOHOYHBIX KUBOTHBIX; BIIAYKHBIC
penaparbl )KUBOTHBIX, CKEJIET
YeJI0BeKa.

JlaboparopHasi padora

«M3yueHne opraHoB [BETKOBOT'O
pacTeHus»

9.5

Onopa Tena
OpPraHU3MOB

Omnopa Tena opranuzmoB. Kapkac
pacteHunid. CKeJeTbl OTHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKHBOTHBIX.
HapyxHb1ii 1 BHYTPEHHHUM CKEJIET.
Crpoenue 1 TUIIBI COEUHEHNS KOCTEN.
JleMmoHcTpanum

Tabaune! u cxembl: «CTpoeHue
cTebis», «CTpoeHue JIMCTOBOI
IUTACTUHKW», «CKeJeT 4elnoBeKa.
OoopynoBanme: CKeJeTbl
ITO3BOHOYHBIX; BIIAYKHBIE MPENapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA,;
PAKOBHHBI MOJIJTFOCKOB; KOJJIEKIIUU
HACEKOMBIX, UTJIOKOKHX

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSITUI: OTIOPHBIE CUCTEMBI, 000JIOUKH
KJIeTKU, GUOPHILIBI, KapKac, Hapy>KHbIN
CKeJIeT (XMTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUI CKEJIET, BHYTPEHHUI
CKEJIET, KOCTHU (JJIMHHBIE, KOPOTKUE,
TJIOCKHE), COCTUHECHUS KOCTEM,
HETIOJIBU)KHBIE (IIIBHI),
MOJTYITOABUKHBIE, TTOJABUKHBIE
(cycTaBsl), OTAENBI CKEJIeTa
MMO3BOHOYHBIX )KUBOTHBIX: UEpeIl,
0CeBOM CKelleT (T03BOHOYHHUK, TpyIHas
KJIETKa, XOp/ia), Mosica KOHEYHOCTEH,
CBOOOHBIE KOHEYHOCTH.

OnuceiBaTh HAPYKHBIA U BHYTPEHHUI
CKEJICThI )KUBOTHBIX, CTPOCHUE U THUIIBI
COCTMHEHNS KOCTEM.

VY cranaBnuBaTh B3aUMOCBSI3U MEKAY
CTPOEHUEM OIMOPHBIX CUCTEM U UX
GYHKIUSIMU B OpraHU3Me.
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CpaBHUBATh CTPOCHUE OMOPHBIX CUCTEM
PacTeHUH U )KUBOTHBIX

9.6 | Bmxenue JIBM>KEHUE OpraHu3MoB. J[BUKEHHE PackpeiBaTh conepkaHue TEPMUHOB U
OpPraHU3MOB OJTHOKJIETOYHBIX OPraHU3MOB: MOHSATHI: JBUKEHHE, IBUTATEIIbHbBIC
amMEOONIHOE, )KTYTUKOBOE, PECHUYHOE. | OpraHesUIbl, JBUKEHHUE MTPOCTEHIINX
JIBUKE€HNE MHOTOKJIETOYHBIX (amEOouIHOE, KI'YTHUKOBOE,
pacTeHMIl: TPONU3MbI U HACTHUHU. PECHUYHOE), IBH>)KCHHE PACTEHUI
JIBU>KEHNE MHOTOKJIETOYHBIX (Tponu3Mbl, HACTHH ), MBILIICYHBIE
YKUBOTHBIX M YEJIOBEKA: MbILICYHAS CUCTEMBI (COKpPATUTENIbHbIE BOJIOKOHIIA,
cuctema. Pedexc. CkeneTHble MBIIIIBI | KOXKHO-MYCKYJIbHBINA MEIIOK, CKEIeTHAs
U ux pabora. MYCKYJIaTypa), CKEJIETHas! MBbIIIIIIA
JleMmoHCcTpanum (MBIIIEYHOE BOJIOKHO, MUOGUOpHUILIA),
Tabaune! u cxembl: «OJTHOKJIETOUHbIE | BBICILIKE JBUTATENIbHBIE IEHTPHI, padoTa
Bogopocny, «lIpocreitmmey, MBI (ABUTATEIbHAS, COMAaTUUECKas),
«CtpoeHue MbIb», «MpleuHas MBILIEYHOE YTOMJIEHUE.
CUCTEMA XapakTepu30BaTh BUbI IBUKECHUS
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIl U UX
pabory.
VY craHaBnMBaTh B3aUMOCBSI3b MEKIY
CTPOEHHUEM OIOPHBIX CUCTEM U
JBUKEHUSIMU OPTaHU3MOB
9.7 | Iluranue opranu3MoB ITutanue opranusMos. [loriomenune PackpbiBaTh conepxaHue TEPMUHOB U

BOJIbI, YIJIEKHACIIOrO Ta3a u
MUHEPAIbHBIX BENIECTB PACTCHUSMH.
IIutanne >XUBOTHBIX.

MOHSATUN: IUTAHUE, ITUILEBAPEHHUE,
MUIIEBAPUTEIbHBIC BAKYOJIH, KUIIIEUHAS
MOJIOCTh, MUIIIEBApPUTEIbHAS TPYOKa,
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BHYTpHIOI0CTHOE ¥ BHYTPUKIIETOYHOE
nuieBapenue. Iluranne mo3BOHOYHBIX
JKUBOTHBIX. OTIenbl
[TUALLEBAPUTEIILHOIO TPAKTA.
[InieBapuTenbHbIE KEIE3bl.
[InmeBapurenbHas cucremMa 4eaoBeKa.
JdeMoHCcTpanuu

Tabnuubl ¥ cXembl:
«Ku1ieqyHonogoCTHEIEY,
«IInmeBapurenbHas cucrtemay, «Cxema
IATAHUS PACTEHUID.

O0OopynoBanue: KUBBIE YKIEMIUISIPBI
KOMHATHBIX pacTeHui; 000py10BaHuE
JUIsL AEMOHCTPALIMHU ITIOYBEHHOIO U
BO3JYILIIHOT'O ITUTaHUs PACTEHU,
paclIeruieHns Kpaxmaia 1 OeKoB

noJ AeicTBueM (hepMEeHTOB

MTUTIEBAPUTEILHBIN TPAKT,
MUIIEBAPUTEILHBIC JKEJIE3bl,
MUIIEBAPUTEILHBIE COKHU.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHUITOJIOCTHOE ¥ BHYTPUKIICTOTHOE
MUIIEBAPCHHE.

Paznuuath Ha M300pakeHUAX (CXemax,
Ta0IUIaX, MYJISKAX) OT/IEIIbI
MUIIEBAPUTEILHOTO TPAKTa U
MUTIEBAPUTEILHYIO CUCTEMY YEJIOBEKA.
Y cranaBaMBaTh B3aUMOCBSI3H MEKTY
CTPOCHHEM OPTraHOB MHIIIEBAPCHUS

9.8

JIpIxaHue opraHu3MoB

JIpixanue opranusmoB. /[pixaHue
pacTeHui. /[pIxaHue )KUBOTHBIX.
Juddy3us razos uepe3 NOBEPXHOCTh
kJeTku. KoxkHoe apIxaHue.
JlpixaTenbHast moBepxHocTh. XKabepHoe
Y JIETOYHOE JbIXaHue. Jlprxanue
MMO3BOHOYHBIX )KUBOTHBIX U YEIIOBEKA.
DBOJIIOLIMOHHOE YCI0KHEHUE CTPOCHUS
JErKUX TTO3BOHOYHBIX )KUBOTHBIX.
JIpIxatenpHasi CUCTEMA YEJIOBEKA.

PackpeiBath cogepxanne TEpMUHOB U
NOHSTHUI: AbIxaHue, TUPPy3usi, KOKHOE
JbIXaHUE, OPTraHbl IbIXaHMUs,
JbIXaTEJbHbIC IBUKEHHUS, AbIXaTEIIbHbBIN
HEHTD, JErOuHbIe 00BEMBI, )KU3HEHHAS
EMKOCTb JIETKUX.

XapakTepu30oBaTh JIbIXaHUE PACTEHU;
JBIXaHUE )KUBOTHBIX U YEIOBEKA.
OnuceIBaTh 3BOMIOIMOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKUX
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MexaHu3m BEHTUJISALUY JETKUX Y TITHIL]
Y MIICKOITATAIOWMX. Perysanus
npixaHus. JlpixaTenbHble 00BEMBI.
JemoHcTpanumn

Tabnuiibl U cxeMbl: «JlpIxarenbHas
CHUCTEMAY.

Oo6opyaoBanue: o00py10BaHUE
JUISL IEMOHCTPALMU OIBbITOB

10 U3MEPEHUIO JKU3HEHHOM EMKOCTH
JIETKUX, MEXaHU3MA JIbIXaTEJIbHBIX
JIBIDKEHUM

MO3BOHOYHBIX KUBOTHBIX.

Pasznuuare Ha n300pakeHusX (CXxeMax,
TabIuIax, MyJsDKax) JbIXaTelIbHYIO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHW3M BEHTUJISIITIH
JETKUX y ITUI] U MIICKOTTUTAIOIIINX.
YcranaBiIMBaTh B3aUMOCBSI3U MEXTY
CTPOEHHEM OpPTr'aHOB JIbIXaHUS U UX
(GYHKIUSIMU B OpraHu3Me

9.9

Tpancnopr BemecT
Yy OPraHu3MOB

TpaHCcnopT BEmECTB y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTEHH.
TpaHCnOpT BEIIECTB y ) KUBOTHBIX.
KpoBeHocHas cucrema u €€ opraHsl.
KpoBeHocHas cucreMa mo3BOHOYHBIX
YKUBOTHBIX M yenoBeka. Ceparie,
KPOBEHOCHBIE COCYIBbI U KpOBb. Kpyru
KpPOBOOOpAIEHUs. DBOIIOLIMOHHBIE
YCIIO)KHEHUS CTPOEHUSI KPOBEHOCHOM
CUCTEMBI IT03BOHOYHBIX )KUBOTHBIX.
Pabora cepamna u e€ perymnsius.
JleMmoHcTpanum

Tabauuel u cxembl: «Oprassl
LIBETKOBBIX pacTeHun», «KopHeBbie
cucTembb», «CTpoeHue cTediis,
«CTpoeHre JTUCTOBOM MJIACTUHKNY,

PackpeiBaTh conmepkaHue TEPMUHOB U
ITOHSATHN: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y pacTECHUH, KPOBCHOCHAS
CUCTEMa KHBOTHBIX, KPOBb, IJIa3Ma,
(OpMEHHBIE JIIEMEHTHI,
KpOBOOOpAIleHHE, KPYTH
KpOBOOOpAIICHHS, CEPIACUHBIN ITHKII,
nuMdoobpaieHue, mumoa,
TuMpaTHIECKUE COCYIbI,
TUMQpaTHIECKHUE y3IIbI, BHYTPCHHSISI
cpena opraHusma.

XapakTepu30oBaTh TPAHCIIOPT BEIIECTB
y pacTeHuil U OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CHCTEMY
KUBOTHBIX U YEJIOBEKA.
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«KpOBeHOCHaH CHUCTCMA»,
«KpOBeHOCHI)IG CHUCTCMBI ITIO3BOHOYHBIX
KHUBOTHBIX»

Pa3znuuate Ha 300pakeHusAX (cxemax,
TabIMIIaX, MYJISKaX) KPOBEHOCHYIO U
IMMQpaTHUECKYIO0 CUCTEMY YEJIOBEKa.
VY cTaHaBnmuBaTh B3aUMOCBSI3U

MEXIy CTPOCHHUEM OpPTaHOB
KpoBOOOpaIieHus u ux QyHKIUuIMU

B OpraHu3Me

9.10

Brigenenue y
OpraHu3MOB

Brigenenue y oprann3mos. Beinenenue
y pacTeHuid. Boiienenue y >)KuBOTHBIX.
CokparurenbHble Bakyoiau. Oprassl
BblACIICHUS. PUIbTpanus, CEKpeus u
o0paTHOE BCAChIBAaHUE KaK MEXaHU3MbI
paboThl OpraHoB BeeeHUs. CBS3b
ITOJIOCTH T€JIa ¢ KPOBEHOCHOU U
BBIJICTIUTEIHLHON CUCTEMAMHU.
Briienenre y no3BOHOYHBIX JKMBOTHBIX
u yenoBeka. [Touku. CtpoeHue u
GyHKIIMOHUPOBaHKE HEPpPOHA.
OO0pa3zoBaHKe MOYH y YEJIOBEKA.
JdeMoHCcTpanuu

Tabnuiel u cxembl: «BoiienuTenbHas
CUCTEMA)

PackpbiBaTh conepxaHue TEPMUHOB U
NOHSITUI: BbIIENICHUE, TYTTaLINS,
JIMCTOIAJ], COKpPATUTENIbHbIE BAaKYOJIH,
U3BUTHIC KAHAJBIIbI, 3BE3TUATHIC
KJICTKH, BBIJICITUTEIbHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TIOYKH,
MOYETOYHUK, MOYCBOHU ITy3bIPb,
HedpoH, Moua.

XapakTepu30BaTh MPOIIECC BBIICICHUS
Y PACTEHUH U KUBOTHBIX.

Paznmnuate Ha n300pakeHUsX (cxemax,
Ta0IUIaX, MYJISDKAX ) BBIACITUTEIbHYIO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M
(GyHKIHOHUPOBaHUS HEe(POHA; MPOIIeCC
0o0pa3oBaHUsI MOYH.

VY cranaBiMBaTh B3aUMOCBSI3U

MEXK]ly CTPOEHUEM OpPraHOB
BBIICNICHUS U UX QYHKIIUSIMHA

B OpraHu3Me
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9.11 | 3ammTa y Opranu3MoB 3amura y OpraHu3MoOB. 3aliuTa PackpeiBath copepxanne TEPMUHOB U
Yy OJHOKJIETOYHBIX OpraHn3MoB. CIIOpBI | IOHATHI: KarlcyJia, 3H10CI0pa, LUCTa,
OaKTepuil ¥ MUCTHI TPOCTEHTITHX. KYTHUKYJIa, CPEJACTBA TAaCCUBHOU
3amunTa y MHOTOKJIETOYHBIX PACTEHHUM. | 3alUThI, CPEICTBA XUMHUUYECKON
Kyrukyna. Cpencrsa naccuBHON U 3aIIUTHI, KOKHBIE TOKPOBHI,
XUMUYECKOM 3a1UThl. ODUTOHIUABIL. MMMYHUTET, UMMYHHas CCTEMa,
3ammTa y MHOTOKJIETOYHBIX AQHTUTEH, aHTUTEJIO.
AKUBOTHBIX. [IOKpOBBI 1 HX XapakTepu30BaTh BUJbI 3aLIUTHI
IIPOM3BOJIHBIE. 3AIMTa OpraHu3Ma Y OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
ot 6one3neit. IMMmyHHast cucteMa OpPraHU3MOB.
yenoBeka. KiieTounslid 1 rymopanbHblid | OnuChIBaTh CTPOEHUE KOMKHBIX
UMMYHUTET. BpoxaEHHBIN 1 ITOKPOBOB U UX IIPOU3BOJIHBIX.
MpUOOPETEHHBIN crienupruuecKuit Paznuuate Ha n300paXkeHUsX (cxemax,
UMMYHUTET. TeopHs KJIOHaIbHO- Ta0JIMIIAaX, MYJISIKAX) OpPraHbl
ceJIeKTUBHOro uMMyHuTeTa (I1. Opinux, | MMMYHHOlN CHCTEMBI YEJIOBEKA.
@®.M. bepuer, C. Tonerana). Y craHaBiIMBaTh B3aUMOCBSI3U MEXKIY
BocnanurenbHble OTBETHI OPraHU3MOB. | CTPOEHHEM OPraHOB 3AIUThI U UX
Ponb BpoXIEHHOTO UMMYHUTETA (GYHKUUSIMU B OpraHu3Me
B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.
JdeMoHcTpanuu
Tabmuiel U cxeMbl: «Koxay,
«mmynurer», «CrpoeHue credis»,
«CTpoeHuE TMCTOBOM TTACTUHKI

9.12 | Pa3zapaxumocThb Paznpaxxumocts u perymsnus PackpriBaTh conepkaHue TEPMUHOB U

U PETYIALAS
Yy OpraHu3MOB

y opranu3moB. Pa3znpaxxumocts
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazapaxumocTs U perymsiuus

MOHATHUH: Pa3APaXKUMOCTh, PETyIIAIHNA,
TaKCHCBHI, POCTOBBIC BEIIIECTBA
(aykcuHBI), HEPBHAS CHCTEMA,
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y pacteHuil. POcToBbIE BElIECTBA U UX
3Ha4YCHHUE.

HepBnas cuctema u pediekropHas
perynsiuus y )KuBoTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOJIOLIHUOHHOE
YCIOKHEHUE CTPOEHHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX. OTIEIIbI
TOJIOBHOI'O MO3T'a TO3BOHOYHBIX
KUBOTHBIX. Pedexc u pedekropHas
nyra. be3yclnoBHbBIE U YCITIOBHBIE
pedIIeKCHI.

['ymopanbHas perysanus u
SHJIOKPUHHASI CUCTEMA KUBOTHBIX U
yesnoBeKa. JKee3pl SHIOKpUHHOM
CHUCTEMBI U UX TOPMOHBI. JlercTBue
TOpMOHOB. B3anMOCBsI3b HEPBHOU U
OHJIOKPUHHOM cucTeM. ['unoramamo-
runodu3zapHas cucrema.
JdeMoHCcTpanuu

IToprper: U. I1. ITaBnos.

Tabmuier u cxembl: «CTpoeHue
ruapb», « CTPOCHUE TIaHAPUI,
«BHyTpeHHee cTpoeHne N0XKIEBOT0O
yepBs», «HepBHas cucrema poioy,
«HepBHas cuctema JSTymKm,
«Hepsnas cucrema
npecMmbIkarouxcs», « Heppuas

pedaekTopHas perysius, pedJiekc,
peduiekTopHas 1yra, nepeaHuil Mo3rT,
MIPOMEXKYTOYHBIA MO3T, CPEAHUNA MO3T,
MO3KEYOK, IPOAOJITOBATHIM MO3T,
BEreTaTHBHAs HEPBHAS CUCTEMA,
TyMOpaJIbHAs pEryJIsIus, TOPMOHBI,
SHJOKPUHHAS CUCTeMa, TUIIOTallaMO-
runoduzapHas cucrema.
XapakTepu3oBaTh pa3IpaxuMOCThb

Y OJTHOKJICTOYHBIX OPTaHU3MOB H
pedIECKTOPHYIO PETYIISIINIO

y )KUBOTHBIX.

Paznuuate Ha n300paXkeHUsX (cxemax,
Ta0JIUIIAX, MYJISKaX) HEPBHYIO CUCTEMY
1 e€ OTJeNbl; OT/IeIbI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh TYMOPAITBHYIO PETYIISITUIO
Y )KUBOTHBIX.

Paznuuate Ha n300pakeHUAX (CXxemax,
Ta0IUIAX, MYJISDKAX) YHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3spiBaTh *ene3bl S9HIOKPUHHON
CHCTEMBI UeJIOBEKa M BhIPA0AThIBAEMbIC
UMH TOPMOHBI.

OnuckIBaTh ACHUCTBUE TOPMOHOB.

VY cranaBnmBaTh B3aUMOCBSI3U MEKTY
CTPOCHUEM OpPraHOB HEPBHOW U
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cucreMa ntuiy, «HepBHas cucrema
MIeKonuTarnmx», « HepBHas cucrema
YEJI0BEKa», « IHJIOKPUHHAS CUCTEMAY,
«Pedexcy.

O0opynoBanme: MOJI€NI TOJIOBHOTO
MO3ra Pa3JudHbIX )KUBOTHBIX

SHJIOKPUHHOU CUCTEM U UX (QYHKIUSIMU
B OpraHu3Me.

XapakTepru30BaTh IBOJIIOLMOHHOE
YCI0KHEHUE CTPOCHUS HEPBHOU
CHUCTEMBI Y JKUBOTHBIX

Hroro yacos o reme 17
10. | Tema «PASMHOXEHUE U PASBBUTUE OPI'"AHU3MOB)»
10.1 | ®opmbl pa3MHOKEHUS 1 @opMBI Pa3MHOKEHHS OPraHU3MOB: PackpeiBaTh conepkaHue TEPMUHOB U

OpraHU3MOB

Oecrosnoe (BKIIIOYast BETeTaTUBHOE) U
rmoJjioBoe. Bupr 6ecmooro
Pa3MHOXXEHHUS: TOYKOBAHUE,
criopyJsius, pparMeHTaIus,
KJIOHUPOBAHHUE.

JemoHcTpanumn

Tabaunel U cxeMbl: «Bereratusnoe
pa3sMHOXKEeHHE, « TUTIBbI OeCoIoro
pPa3MHOXEHUS», «Pa3MHOXKEHUE
XJIAMHJIOMOHAJIBI», «Pa3MHOXKeHHE
3BIJICHBD), «Pa3MHOXKEHUE TUIPBD)

ITOHSATHN: PA3MHOXKEHHUE, IPOCTOE
JIEJIEHNE, TOYKOBAHUE, CIIOPYJISALNUSA,
BEreTaTUBHOE Pa3MHOXKEHHE,
(dparmeHTanysl, KIOHUPOBAHUE, FaMETBHI,
criepmMaTo30u/ (CepmMuii), SleKIeTKa,
3UroTa, KOHbIOTAIUS.

[lepeuncnsiTh 0COOEHHOCTH OECIIONOro
Y TIOJIOBOT'O Pa3MHOKEHHSI OPraHU3MOB.
XapakTepu30BaTh CYIIHOCTh U (hOPMBbI
0€ecI10JI0ro pa3MHOXKEHHSI OPraHU3MOB;
Ouonoruyeckoe 3HaueHue O0eCroyIoro
pa3MHOXKEHHUS.

Paznuuars cniopy xax
CHEUAITU3UPOBAHHYIO KJIETKY,
peJHa3HAaYeHHYIO /Ui Oecroiaoro
Pa3sMHOXKEHUS, U CIIOPbI OaKTEPHil.
OOBACHATH MPEUMYILIECTBA TOJIOBOT'O
Pa3MHOXKEHHS HaJl OECITONBIM.
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PackpbiBaTh posib KIIOHUPOBAHUS
B CEJICKLIMU U CEJIbCKOM XO35UCTBE

10.2

IlomoBoe
Pa3MHOXKEHHE.
Meiios

[TonoBoe pasmuoxenue. [lonoBeie
KJIETKHU, WK rameThl. Metio3. Ctagun
Meno3a. [loBegenne XxpoMocom

B Meno3e. Kpoccunrosep.
buonornyeckuii cMbICI Me03a U
IIOJIOBOIO TIporiecca. Menos u ero
MECTO B )KU3HCHHOM ITUKJIE
OpPraHu3MOB.

JdeMoHCcTpanuu

Tabaumel U cxeMbl: «Meho3y,
«XpoOMOCOMBD»

PackpeiBaTh conmepkaHue TEPMUHOB U
TTOHSITHI: MEH03, OMBAJICHTHI,
KPOCCHUHTOBEp, HHTEPKHUHES,
HE3aBHCHMOE pacipe/ie/iCHUE;
KPOCCHHTOBED.

Paznuuarh Ha n300pakeHUsAX (Cxemax,
TabIIMIIaX) ¥ MUKPOIperaparax 3peibie
MIOJIOBBIE KJIETKH MJICKOITUTAIOIINX U
OpraHbl pa3MHOXKCHHUS BBICIIIAX
pPacTEeHUM.

PackpeiBaTh CylIHOCTH MEH03a,
XapaKTepHU30BaTh €T0 OTACIbHBIC
CTa/IAH.

Onpenensite MECTO M€ii03a

B KU3HCHHBIX IUKJIAX PA3IUIHBIX
OpPTraHU3MOB.

OOBSACHITH OMOJIOTHYECKUM CMBICIT
KPOCCHUHTOBEpa, ONMUCHIBATH €T0
MEXaHHU3M.

CpaBHHMBaTh MEHO3 C MUTO30M;
pa3nuyaTh OTACIbHBIC UX CTAIUN

Ha MUKpOTperapaTax U n300paKeHUSIX
(cxemax, TabauIAx).

PackpbIBaTh IBOTIOIIMOHHOE 3HAUCHHE
MIOJIOBOTO Pa3MHOXKEHUSI OPTaHU3MOB
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10.3 | I'ameTorenes. [Ipen3apoasiiiieBoe pa3BUTHE. PackpriBaTh copep:kaHue TEPMUHOB U
OO6pa3oBanue u I'amerorenes y »kuBOTHBIX. [lo0BEIE MOHSATHI: TAMETOT€HE3, CIEPMATOI€HE3,
pa3BUTHUE MOJIOBBIX xene3bl. O0pa3oBaHue U pa3BUTHE OOTr€HE3, CCMEHHUKH, SMYHHKH,
KJIETOK MOJIOBBIX KJIETOK. CriepMaToreHes u CIIEpMATOTOHUH, CIIEPMATOLIUTHI,

ooreHe3. CTpoeHHUe MOJIOBBIX KJIETOK. CIiepMaTHU/Ibl, CIEPMATO30HU/IbI,
Ormio10TBOpEHNE U AMOPHUOHATTEHOE OOT'OHMH, OOIUTHI, TTOJIIPHBIE TEJbIIA,
pa3BUTHE KUBOTHBIX. CIOCOOBI ANIEKIIETKA, aKpOCOMa.
OILIOAOTBOPEHUS: HAPYKHOE, [lepeyucnsaTe cTaguu raMeToreHesa
BHYyTpeHHee. [lapTeHorenes. Y JKUBOTHBIX.

JlemoHCcTpanumn OnuceiBaTh MPOLIECC FaMETOreHe3a u
Tabmuier u cxembl: «I'ameToreHnesy, €ro Mepuo/ibl, CTPOCHHUE MOJTOBBIX
«CTpoeHue ULEKIETKH U KJIETOK.

CIIEpPMATO30M1a». Paznuuate ocobeHHOCTH
OO0opynoBaHme: CBETOBOWM MUKPOCKOIT; | ClIEpMaTOTreHe3a U OOTeHE3a.
MUKPOIIpENnapaThl SIULEKIETOK U OnuceIBaTh TPOLIECCH OCEMEHEHUS U
CIIEpMaTO30UI0B. OIUIOAOTBOPEHUSI, PA3HbIE BAPUAHTHI
JlaboparopHasi padora «M3yuenue [MApTEHOTeHE3a

CTPOEHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX

MUKPOIIpEnapaTax»»

10.4 | UnauBuayaibHOE NuauBuayaneHOE pa3BUTHE PackpsiBaTh conepkaHue TEPMUHOB U
pa3BuTHE OpPraHu3MOB (OHTOT'€HE3). MNOHSTUN: OIUIOAOTBOPEHHUE, 3UTOTA,
OpraHUu3MOB — OMOpHOJIOTHs — HayKa O Pa3BUTHH OJlacTomep, akpOCOMHasi peakIus,
OHTOTEHE3 opranusmoB. Mopghoeenez — oona MIPOHYKJIEYC, MAPTEHOreHE3,

U3 2N1A8HBIX NPOOJIEM IMOPUOTIOCUN.
Konyenyus mopgocernos u mooenu
mopgoeenesza. Ctagun aMOpUOreHe3a
KUBOTHBIX (Ha MPUMEPE JIATYIIKH ).

sMOpuoreHes, ApodiaeHue, 6acryna,
MOpyJia, TacTpyJia, HEUpya,
OpraHoreHes, SKToAepMa, Me30iepma,
AHTOJIEpPMa, 11€JIOM, HEpBHAsI TpyOKa,
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Hpobsienue. Tunsl 1poOiIeHus.
Jlemepmunuposanmnoe u
HeoepMUHUPOBAHHOe Opob.ieHue.
Bracmyna, munet 6nacmyn.
OcobenHocTH ApoOIeHUS
MJIEKOIIUTAIOIINX. 3apOAbIIIEBbIE
JUCTKH (TacTpyJsiius). 3aKiiaaka
OpPraHoOB M TKaHEH U3 3apOJIbIIIEBBIX
JIMCTKOB. B3auMHOe BIusHUE yacTeun
Pa3BUBAIOIIETOCS 3apO/blIlia
(aMOpuOHaANIbHAS MHIYKIINS). 3aKIaaKa
IJIaHA CTPOCHUS )KUBOTHOT'O KaK
pe3yNIbTaT UePAPXUUECKUX
B3aMMOJIEVCTBUM T'€HOB. BiusiHue
Ha HYMOPHUOHATILHOE Pa3BUTHE
pa3IMYHbBIX (PAKTOPOB OKPYKAKOIICH
CpeIibl.

JemoHcTpanumn

[Moprper: X. [lIneman.

Tabnuiet u cxembl: «OCHOBHbBIE CTaIUH
OHTOT'EHE3a.

Oo6opynoBanme: mozaenb «Lukmn
Pa3BUTHS JIATYIIKI

XOpaa, KUIleyHas TpyOKa.
Onpenenste YMOPUOHATBHBIN TEPUO]T
pa3BUTHS OPraHrU3Ma U ONHCHIBAThH
OCHOBHBIE 3aKOHOMEPHOCTHU
po0seHuss — 00pa3oBaHUE
OJTHOCTIOMHOTO 3apObIIIa — OJIACTYIIBI;
3aBHCUMOCTb X0/1a APOOTICHHSI

OT KOJIMYECTBA KEJTKA B SIMIICKIICTKE;
racTpyJsIUIO U OPraHOTEHES3.
OOBACHATD dTanbl AUPPEPEeHITUPOBKU
TKaHel, 00pa30BaHUs OPTaHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYJISALUI0
AMOPHOHATILHOTO Pa3BUTHS;
JeTepMUHALINIO U SMOPHOHAIIbHYIO
MHAYKLHIO; TEHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OOG0CHOBBIBAaTh BPETHOE BO3/ICHCTBHE
TabauyHOTO JTbIMA U JKOTOJIS Ha X0/
AMOPHUOHATILHOTO U
MOCT3MOPHUOHAIBHOTO PA3BUTHS
OpraHu3Ma 4eioBeKa

10.5

Poct u pazButne
YKABOTHBIX

Poct 1 pazBuTHE KUBOTHBIX.
[TocTAMOpHOHANBHBIN TIEPHUO/I.
[Ipsmoe u HenpsiIMOe pa3BUTHE.
PazBurtne ¢ metamopdozom

PackpriBath conepikanrne TEpPMUHOB U
MOHSTHNA: OHTOTCHE3,
MOCT3MOpPHOHAIILHOE Pa3BUTHE,
MeTamop$o3, THUMHKA, pOCT, CTApEHUE,
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y 0€CIT03BOHOYHBIX ¥ TTO3BOHOYHBIX
YKUBOTHBIX. bruosnornueckoe 3HaueHue
MIPSAAMOIO U HENPSIMOT'O Pa3BUTHSA, UX
pacupocTpaHeHue B npupone. Tumsl
pocTa )KUBOTHBIX. DAKTOPBI PETYIALNAN
pocTa JXKUBOTHBIX U yenoBeka. Ctaaun
NOCTAMOPUOHATILHOTO PA3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuonasl
OHTOreHe3a yesoBeka. CtapeHue u
CMEpTh KaK OMOJIOTUYECKUE MPOLIECCHI.
JlemoHcTpanumn

Tabauue! u cxemsl: «lIpsmoe u
HelpsaMoe pazButuey, «Pazsurue
MaMCKOro xXyka», «Pa3zBurue capanum»,
«Pa3BUTHE JATYILIKA.

IIpakTuyeckas padora

«BpIsiBIIEHNE TPU3HAKOB CXOJCTBA
3apOABILIEN TO3BOHOYHBIX KUBOTHBIX

CMEpTb.

XapakTepu30BaTh MOCTIMOPHUOHATbHBIN
MEpUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE ()OPMBEI.

XapakTepu3oBaTh NPSIMOE Pa3BUTHE U
€ro MepuoIbl.

N3narats copepxanue Teopui
CTapeHus OPraHru3MOB.

OOBICHATH OMOJIOTUYECKUI CMBICTT
pa3BUTHS C METAMOP(PO30M

10.6

Pasmuoxenue n
pa3BUTHUE PACTCHUH

PasmHOX€eHUE U pa3BUTHE PACTCHUN.
I'amerodur u copodut. Metios

B KU3HEHHOM LIUKJIE PACTEHHUII.
OO6pa3oBanue crop B mporecce Menosa.
['ameTorenes y pacTeHuH.
OrIonoTBOpEHNE U PA3BUTHE
PaCTUTENBHBIX OpraHu3MoB. J[BoliHOE
OILUIOAOTBOPEHUE Y IIBETKOBBIX
pactenuii. O6pa3oBaHue U pa3BUTHE

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSTUN: TaMeTOPUT, CIOPOPUT,
aHTEPUINU, APXETOHUU, 3aPOCTOK,
MEracropa, 3apOoJbIIIEBbI MEIIOK,
CUHEPI'U/ibl, aHTUIIO]IbI, MUKPOCIIOpA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OILTOJIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOMii, epro/ibl OHTOTE€HE3a
LBETKOBBIX PACTEHUM.
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CEMEHU.
MexaHu3Mbl peryssiiuu OHTOT€HE3a
Y PaCTEHHUM U KUBOTHBIX.
JemoHcTpanumn

[Toptper: C. I'. HaBamuH.

Tabnuiibl U cxeMbl: «JIBoliHOE
OILUIOAOTBOPEHHUE Y LIBETKOBBIX
pacteHuin», «CTpoeHue ceMsiH
OJTHOJIOJIbHBIX U JIBYIOJIbHBIX
pacTeHuin», «OKn3HEHHBIN UK
MOPCKOH KamycTbDy, «/Ku3HEHHBIN
UK MXa», <« KHU3HEHHBIN UKIT
NaroOPOTHUKAY, « KU3HEHHBIN UK
COCHBI».

JlaGopaTopHas padora

«CTpoeHue opraHoB pa3MHOXKECHUS
BBICILIUX PACTEHUI

XapakTepu3oBaTh 0COOEHHOCTH
0€ecI10J10r0 U MOJIOBOT0 PA3MHOXKEHUS
LIBETKOBBIX PACTEHHUM.

Boinenste 0cOOEHHOCTH TTPOTEKAHUS

OnuceIBaTh IPOILECC JBOMHOTO
OIJIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBSICHSTH €ro
MPEUMYIIIECTBA 110 CPABHEHUIO

C OIUIOJIOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

raMmeTorcHe3a y iBETKOBBIX paCTeHI/If/'I.

Hroro yacoB no Teme 8
11 | Tema «I'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB»
11.1 | Ucropus cranosnenus | 1 Hcropus cTaHOBIEHUS U Pa3BUTHSA PackpeiBaTh conepkaHue TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KaK HayKH

TCHETHKHU KaK HayKu. PaboThI

I'. Menpens, I'. ne ®pusa, T. Moprana.
Ponb oTedecTBEHHBIX YUEHBIX

B Pa3BUTHHU I'€HETUKHU. PabOThI

H.K. Konsnosa, H.11. BaBuiosa,

A.H. benozepckoro, I'.Jl. Kaprieuenko,

MOHSITHUI: T€HETHKA, I'CH.
JIeMOHCTpUPOBATh 3HAHUS HCTOPUU
BO3HHUKHOBEHHS I'€HETUKH.
XapakTepru3oBaTb OCHOBHBIE ATAIIbI
Pa3BUTHS TEHETUKHU KaK HAYKU
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10.A. ®unumuenko, H.B. Tumodeena-
Pecosckoro.

JemoHcTpanumn

Iloprpetst: I'. MeHnens,

I'. le @pus, T. Mopras,

H. K. Konsos, H. M. BaBuos,

A. H. benozepckuii,

I'. JI. Kapneuenko,

10. A. ®unmmnyenko,

H. B. Tumodeen-Pecockuit

11.2 | OcHOBHBIE TTIOHATHUSA U
CUMBOJIbI TEHETUKH

OCHOBHBIEC TCHETHUECKHE MOHATHS U
CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TE€HBI, AIbTEPHATUBHBIC
MIPU3HAKU, TOMUHAHTHBIN U
PELEeCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTEPO3UT0Ta, YNCTas JIMHKS, THOPU/IBI,
reHotun, eHoTuIl. OCHOBHBIC METOIbI
TCHETHUKHU: THOPHIOJOTHUCCKHU,
HUATOJOTUYECKU I, MOJIEKYJIAPHO-
IC€HETUYCCKHUM.

JdeMoHcTpanuu

Tabymibl: «MeTOoIbI TEHETUKNY,
«CXeMBI CKpelMBaHUsD.
JlaboparopHasi pabora

«/Ipo3oduna kak 00bEKT Fr€eHETUUECKUX
HUCCIIeJOBaHUN

PackpeiBath coaepxkaHre TEPMUHOB U
MOHSATHUM: HACIICACTBEHHOCTD,
HacJIeJOBaHUE, N3MECHUYHUBOCTD,
reHOTHM, (DEHOTHII, FEHOM, JIOKYC,
XPOMOCOMBI, AJIJICTIbHBIE TeHBI (AJUICNN ),
aJbTEPHATUBHBIC TTPU3HAKH,
FOMO3UI0Ta, FE€TEPO3UT0Ta,
JOMUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTasl TUHUSI, THOPHUIBI.
ITonbp30BaThCs TEHETUUCCKOM
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3aIIACH CXEM CKPEIMBAHUS

Hroro yacoB 1o Teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3aKkOHOMEPHOCTH 2 MoHorubpuIHOE CKpelIBaHHE. PackpeiBaTh conepkaHue TEPMUHOB U
HacJeI0BaHUsI [TepBblii 3ak0H MeHaenst — 3aKOH MOHSATUI: MOHOTHOPHUTHOE
IIPU3HAKOB. eAMHO00pasusi THOPUIOB MEPBOTO CKpELIMBAaHUE, YUCTOTA TAMET,
Mounorubpunnoe nokoJieHus. [IpaBuiio JOMMHUPOBaHUA. | JOMHUHUPOBAHUE, PACIIECIIIICHUE
CKpEIMBaHUE Bropoii 3akoH Menaens — 3akoH IIPU3HAKOB.

paclIEIIeHUs TPU3HAKOB. OnucsiBath onbITh I'. Menaens
[uTonornyeckue OCHOBBI [0 U3YYEHUIO HACJIEIOBAHUS OJHOM
MOHOTHOPUTHOTO CKpEIIUBAHUS. napsbl IPU3HAKOB y TOpOXa MOCEBHOTO.
['unore3a 4UCTOTHI raMeT. [IpuBoaUTH POPMYIUPOBKU MEPBOTO U
JdeMoHCcTpanuu BTOpOro 3akoHOB I'. Menens (3akoHa
[Toprpert: I'. Menaens. eanHooOpa3usi THOPUIOB NIEPBOTO
Tabaune! u cxemsl: «IlepBbIil U BTOPOIl | MOKOJEHUS, 3aKOH PacCIleIIEHUs
3aKOHBI Menaens». MPU3HAKOB) U OOBACHATH UX
OoOopynoBanue: MOJIEb LUTOJIOTUYECKUE OCHOBBI.

JUISL IEMOHCTPAalMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPUIHOTO
€IMHO00pa3usi THOPUIOB MIEPBOTO CKPEILMBAaHUS U PEIIATh TEHETUYECKUE
MTOKOJICHUS U PACIICTUICHUS MPU3HAKOB; | 337]a4l HA MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOI, MUKPOIIPENAapar: | CKpEeIIMBAHUE

«JIpo3odunay.

IIpakTuyeckas padora «3yueHue

PE3yJIbTaTOB MOHOTUOPHUIHOTO

CKpEIIMBAHUS Y APO30(DHIBI»Y

12.2 | Ananuszupyroiiee 1 AHaM3UPYIOIIEE CKPENIMBAHUE. PackpeiBars copepxanne TEPMUHOB U
CKpEILLIMBaHHUE. [IpoMexyTOUHBIN XapaKTep MOHSATHI: aHAJM3UPYIOLLEe
Hemnonxoe HacyienoBaHus. Paciiensenue CKpEILMBAaHUE, HEIIOJIHOE
JIOMHUHUPOBAHHUE MPU3HAKOB MPY HEMOJIHOM JOMUHHPOBAHNE, KOJIOMUHUPOBAHHUE.
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AOMHWHHUPOBAHUH.

JdemoHcTpanumn

Tabuuibl ¥ cXeMBbl: « AHATTU3UPYIOIICE
ckpeuiuBanuey, «Henomxnoe
JIOMUHUPOBAHUEC

CoCTaBIATE CXEMBI AHATM3UPYIOLLIETO
CKpELIMBAHUA U pelIaTh ITEHETUYECKUE
3a/1a41 HAa aHAIM3UpPYIOLIEee
CKpELIMBAHKUE U HEIIOJIHOE
JOMUHHUPOBAHUE

12.3 | lurubpugHoe JurubpugHoe ckpernuBanue. Tperuid PackpsiBaTh copep:kaHre TEPMUHOB U
CKpELIMBAHUE 3aKkoH MeHienst — 3aKOH HE3aBHCHUMOTO | TIOHITHI: JUTUOPHUIHOE CKPEIIMBAHUE,
HaCJIEI0BaHUs MPU3HAKOB. (eHOTUNMYECKU paiuKal.
[uTonornueckue OCHOBBI OnuceiBats onbITel ['. Menaens mo
JTUTHOPUIHOTO CKPEIIMBAHMUS. M3YYEHUIO HACJEN0BaHUs JIBYX Iap
JlemoHCcTpanumn IPU3HAKOB Y TOPOXa IMOCEBHOTO.
[Toprpert: I'. Menaens. [TpuBOUTE POPMYITUPOBKY TPETHETO
Tabnuiibl U cxeMbl: « TpeTuil 3aKoH 3akoHa ['. Menpens (3akoHa
Mennens». HE3aBHCHUMOTO HACJIEA0BaHUS
OoopynoBanue: MozeIb MPU3HAKOB) U OOBSACHATH €T0
JUTSl AEMOHCTPALINU 3aKOHA LUTOJIOTUYECKUE OCHOBBI.
HE3aBUCHUMOT0 HACJIEI0BaHUS [TpuMeHsATh MaTEMaTUYECKUH PACUET C
MIPU3HAKOB; CBETOBON MHUKPOCKOII; MOMOIIBI0 (PEHOTUTTHYECKOTO pajrKaa
MUKponpemnapat «/pozodunar. U METOJa IEPEMHOKEHUSI BEPOSTHOCTEN
IIpakTuyeckas padora BAapUAHTOB PaCUICIJIEHUS IPU3HAKOB Yy
«/3yueHue pe3yabTaToB MOTOMKOB 110 ()€HOTHUNY U T€HOTHUITY.
JTUTHOPUHOTO CKPEIIMBAHUS CocTaBisTh CXeMbl JUTHOPUHOTO
y Ip030(HIIBI» CKpEIIMBAHUS U pellaTh TCHETUYECKUE
3a/1auy Ha TUTHOPUIHOE CKPEIMBAHUE
12.4 | CuerieHHOE CuenyieHHOE HaClIeIOBAHUE TPU3HAKOB. | PackpbIiBaTh coep:KaHNE TEPMUHOB U
HaclieJOBaHHUE Pa6oter T. Moprana. CuemnyiieHHoe MOHSITHI: CIICTIJICHHOE HACJICIOBAHHE,
MPU3HAKOB. HacJieJJ0BaHUE T€HOB, HApYIIIEHUE HapYIICHUS CUEIIJICHUS TeHOB,
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XpOMOCOMHas1 TEOPUS
HACJIEICTBEHHOCTH

CUEIJICHUS MEXIY T€HAMH.
XpoMOCOMHasi TEOpHsI
HAaCJIEACTBEHHOCTH.
JemoHcTpanumn

[Moprper: T. Mopras.

Tabmaunel U cxeMbl: «ClLeruieHHOoe
HacJieJOBaHUE MTPU3HAKOB

y Ip030(DHITBI».

Oo6opynoBanue: Moielb

JUTSL AEMOHCTPALIMU CUETIIIEHHOTO
HacJe0BaHUs MPU3HAKOB.

KPOCCHUHTOBEpP, peKOMOMHAIINS T€HOB,
TEHETUYECKUE KapThl, MOPTraHU/IA.
[TpuBOIUTH POPMYITUPOBKH 3aKOHOB
Moprana (3aKoHa CIIETJICHHOTO
HacJICJOBAaHUS I'€HOB M 3aKOHa
HapYIICHUS CUETIJICHUS MEXIy TeHaMU )
1 OOBSICHATD UX IIUTOJIOTHYCCKHE
OCHOBBI.

[TepeuncisiTe OCHOBHBIE TTOJIOKEHUS
XpPOMOCOMHOM TEOPUHU
HaCJICJCTBEHHOCTH.

PemntaTe reneTnueckue 3agauau

Ha CIEIJICHHOE HAClIeI0BaHUE I'€HOB U
HAPYILICHUE CUECTUICHUS MEX]1Yy TEHAMU

12.5

['eneTuka mona

I'enernka noma. XpoMOCOMHBIN
MEXaHHU3M OIPENEIICHU T10J1A.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omoramMeTHsIil U reTEpOraMeTHBIN
noi. ['enernueckas cTpykTypa
NOJIOBBIX XpoMocoM. HacnenoBanue
NPU3HAKOB, CLUEIJIEHHBIX C TOJIOM.
JdeMoHCcTpanuu

Tabaumel U cxeMbl: «['eHeTnKa momnay,
«Kapunorun uenoseka», «Kapuorun
po30puibDy, «KapuoTum nTuiibh

PackpriBath copepxanne TEpPMUHOB U
MOHSATUIN: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIU T10JI,
reTeporaMeTHbIN IOJI.

OOBICHATH XpPOMOCOMHBIN MEXaHU3M
OIpEJIETEHHUS T10JIa Y OPraHU3MOB.
[IpuBOOUTE MMpUMEPHI HACTIEAOBAHUS
IPU3HAKOB, CUEIJIEHHBIX C MOJIOM.
CocTaBIATh CXEMBI CKPEIIMBAHUS U
pemarh e HETUYECKUE 3a]]a4d Ha
HACJIEIOBAaHUE MPU3HAKOB, CUETUICHHBIX
C TIOJIOM.
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[IprBOIUTH MPUMEPHI TEHETHICCKUX
3a0oJieBaHui U 1ePEKTOB

Yy OPTaHU3MOB, CBSI3AHHBIX C IMOJOBBIMH
XpPOMOCOMAaMH

12.6 | 'eHoTun KaK
[IEJIOCTHAS CUCTEMA

I'eHoTun Kak 11e10CTHAsS CUCTEMA.
[Ineriorponus — MHOXKECTBEHHOE
JielicTBUE TeHa. MHOXKECTBEHHBIN
altenu3M. B3anmonelictBue
HeaJlJICIbHBIX T€HOB.
KomrmieMeHnTapHOCTh. DNKCTa3.
[Tommamepust.

['eneTnyecKuil KOHTPOJIb Pa3BUTHSA
pacTeHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKxe (PU3NOIOrMYECKUX MPOLIECCOB,
MOBEJICHUSI 1 KOTHUTUBHBIX (DYHKIIUH.
I'eneTnyeckrue MeXaHU3MbI
CHUMOMOreHe3a, MeXaHU3MBbI
B3aNMO/JICUCTBUSA «XO35HH — Mapa3suT»
U «XO3I1H — MUKPOOHUOMY.
['eHeTnyeckue acrekTbl KOHTPOJIS U
M3MEHCHHUS HACJIEICTBEHHOMN
uH(popMalNK B TOKOJICHUSAX KIETOK

Y OPTaHU3MOB.

JleMmoHcTpanum

TabymIbl M cXeMbl: « MHOKECTBEHHBIN
ajiean3My,; «B3auMoieicTBHE TEHOBY

PackpriBath comepkanne TEPMUHOB U
MOHSATHUI: MHOKECTBEHHOC JICCTBHE
reHa (Tuieliorponus),
KOMIIJIEMEHTAPHOCTh, IUCTA3,
OJIMMEPUS.

OnpeaensaTs GOpPMBI B3aMMOICHCTBUS
aJlJICIbHBIX U HEeaJUICJIbHBIX T'CHOB.
[IpuBOAUTE MPUMEPHI IIIEUOTPOITHOTO
JICUCTBUS T'€HOB.

Pemarn reneTnueckue 3agauu

Ha B3aUMOJICHCTBUE HEAJUICIbHBIX
T'€HOB

Hroro yacoB 1o Teme

10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHMBOCTH
13.1 | i3meHYuBOCTH 1 B3aumopelictBrue reHoTHNA U CPEBI PackpeiBath copepxanne TEpPMUHOB U
IIPU3HAKOB. Busl pu popMUpOBaHUU (HEHOTHIIA. MTOHATHI: U3MEHYUBOCTb,
U3MEHYUBOCTU M3MeHYnBOCTh IPU3HAKOB. HEHACJICCTBEHHAs! N3MEHUYHUBOCTb,
KauecTBeHHBIE U KOJIMYECTBEHHBIE HACJIEACTBEHHAs! NU3MEHUYNBOCTb.
IIpU3HAaKUA. Buabl ”3BMEHUMBOCTH: CpaBHUBATh HEHACIEICTBEHH IO
HEHACJICACTBEHHAS U HACJICACTBEHHAsA. | U3MEHYMBOCTD C HACJIEACTBEHHOM.
JemoHcTpanum [IpuBOAUTH PUMEPHI KAUECTBEHHBIX U
Tabnuiet u cxembl: «Bus KOJIMYECTBEHHBIX PU3HAKOB
U3MEHYUBOCTIY. OpraHU3MOB, ITPOSIBJICHUM
OoGopynoBanme: )XUBbIC U TepOapHbIE | Y OpraHU3MOB HEHACIIEACTBEHHOMN U
AK3EMIUIAIPBI KOMHATHBIX PACTECHUM; HAaCJIECTBEHHOW N3MEHYMBOCTH
pUCYHKH ((poTorpadun) )KUBOTHBIX
C PA3NIMYHBIMHU BUJIAMHU U3MEHYUBOCTH
13.2 | MonuduxarnmonHas 2 MoaudpukaloHHas U3MEHYUBOCTb. PackpeiBaTh conepkaHue TEPMUHOB U
U3MEHYUBOCTH Ponb cpeast B popmupoBaHumn MOHATUHN: MOAU(DUKALIMOHHAS, WU

MOAU(PUKALMOHHON U3MEHUYHUBOCTH.
Hopwma peakuuu npusHaka.
BaprannonHslii pax 1 BapraliuoOHHAas
kpuBas (B. Moranncen). CBoiicTBa
MOIU(DUKAITMOHHONW U3MEHUYUBOCTH.
JdeMoHcTpanuu

Tabnuiibl ¥ cXembl:
«MonuduxaoHHas U3BMEHYUBOCTDY.
O0GopynoBaHue: )XUBbIC U TepOapHbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHHUI;
pUCYHKH ((poTorpadun) )KUBOTHBIX

(heHoTUNMYECKasi, U3MEHUYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BApHUAlMOHHAs KpUBasi, HOpMa
peakuuy Npu3HaKa,

MOAU(UKAIIAH.

XapakTepru3oBaTb CBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTH.
ITokasbIBaTh pOJIb YCIOBUM BHEIIHEN
Cpelibl B pa3BUTUU MOAU(PUKAIIMOHHON
W3MEHYMBOCTH Y OPTaHU3MOB.
Ctpouth BapyallMOHHBIE PSAJIBI U
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C mpuMepaMu MOJIU(PUKAITTOHHOM
MU3MEHYUBOCTHU.

JlaGopaTopHas padora
«HcenenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAITMOHHON U3MEHYHUBOCTH.
[TocTpoeHne BapualimOHHOTO pPsAIa U
BAPUALIMOHHOW KPUBOW

rpaduK KpuBOl HOPMBI pEAKIIUU
IIPU3HAKOB Y PA3JIUYHBIX OPraHU3MOB

13.3 | 'enoTunuueckas I'eHOTHIIMUECKAs! N3BMEHUUBOCTD. PackpbIBaTh conepxaHue TEPMUHOB U
U3MEHYHMBOCTb. CBolicTBa reHOTUITMYECKOU NOHATUN: KOMOMHATHBHAS
KombunarusHas U3MEHUYHUBOCTU. BHUIbI TEHOTUIIMYECKON | U3MEHUYMBOCTh, MyTallOHHAs
U3MEHYHMBOCTD U3MEHYMBOCTU: KOMOMHATUBHAS, M3MEHYMBOCTh, KOMOMHAILINU, MYTALIUH.

MYTAl[MOHHAS. XapakTepu3oBaTh CBOMCTBA
KoMOunHaTuBHast ”3MEHYUBOCT. T€HOTUIINYECKOW N3MEHUYUBOCTH.
Meiio3 1 oJI0BOM ITPOLIECC — OCHOBA OnuceIBaTh MENWO3 U MOJOBOM IIPOLIECC
KOMOWHATUBHON M3MEHYUBOCTH. KaK OCHOBY MPOSBJIEHUS Y OPraHU3MOB
Posib KOMOMHATUBHON N3MEHYMBOCTH KOMOMHATUBHON M3MEHYUBOCTH.

B CO3[JaHUU T€HETUYECKOTO IToka3bIBaTh HA KOHKPETHBIX PUMEpPaX
pa3Ho0Opa3us B rpeaesaax 0JHOrO POJIb KOMOWHATUBHOW U3MEHUYHUBOCTH
BUJA. B CO3/1aHUM T'€HETUYECKOIO
JleMoHCTpanuu pa3sHO0Opa3us OpraHUu3MoOB B Ipezeax
Tabnuub! u cxembl: «kKomMOMHAaTUBHAsS | OJHOIO BUJA.

U3MEHUYHUBOCTHY, «Meno3y, CpaBHUBATh FT€HOTUIIMYECKYIO
«Onnoa0TBOPEHNE» M3MEHYHMBOCTh C MOAN(DUKALIMOHHON

13.4 | MyranuoHHas MyTtanroHHas H3MEHYUBOCTh. Buibl PackpeiBaTh conep:xaHue TEPMUHOB U
U3MEHYUBOCTb. MyTalUi: T€HHbIEC, XPOMOCOMHEIE, IIOHATHN: MyTallUU, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abeppanun),
MYTal[MOHHOT O VMHYLIUPOBAaHHBIE MyTalUU. SAEpHbIE | TONUIUIONINS, AHEYTUIOUANS, MYTaHT,
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mporiecca.
OIUTeHETUKA

Y [IUTOIJIA3MaTUYECKUE MYTAIUH.
CoMarnyeckue v MoJOBbIE MYTALINH.
[IpruriHbI BOBHUKHOBEHUS MYTallUH.
MyTareHnsl U UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpoliecca. 3aKOH
TOMOJIOTUYECKUX PSAIOB

B HACJIECTBEHHOW U3MEHYMBOCTH
(H.W. BaBunos). BHesinepHast
W3MEHYMBOCTh U HACJICJICTBEHHOCTb.
Dnucenemura u INULEHOMUKA,

POJIb DnUeHemUYecKux hakxmopos

8 HACIe00B8AHUU U UBSMEHUUBOCMU
GerHomunuyeckux npusHaKos

¥V Op2aHU3MO8.

JemoHcTpanumn

IMoprpetst: I'. [le ®pus, B. Moranucen,
H. 1. BaBunos.

Tabnuibl U cxeMbl: «[ eHeTHYecKue
3a00JIeBaHMS YeIOBeKa», «Buabl
MyTaLumn».

OO6opynoBanue: )KUBbIC U TepOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUM;
pUCYHKH ((poTorpadun) )KUBOTHBIX

C Pa3IMYHBIMU BUJIAMHU
VU3MEHYHUBOCTH.

MyTareHsbl.
[IpuBoauThE pUMEPHI MyTALIUH,
BCTPEYAIOLIUXCS Y PA3HBIX OPraHU3MOB.
Knaccudunmposats MmyTaruu

10 pa3HbIM OCHOBAHUSIM.

Paznuuate Ha n300pakeHusAX (cxemax,
Ta0JIMIaX ) TeHHbIC MYTallUH,
XPOMOCOMHBIE TIEPECTPOMKHU Pa3HBIX
BUJIOB: JIEJICLIUH, TYTUTMKALIUH,
TPaHCIOKallM1, THBEPCUU; TEHOMHbIEC
MYyTallUU.

CpaBHUBATh MEXKly COOOW MyTalluu
pa3HbBIX BUJIOB.

XapakTepu3oBaTh CBOWCTBA
MYTallMOHHON U3MEHYUBOCTH.
HaspiBaths npuunHbl MyTaIuu,
BBISIBJIITh UICTOUHUKU (PAKTOPOB-
MYTareHOB B OKPYXKAOLIEH Cpee
(KOCBEHHO).

[IpuBoUTH POPMYIMPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIIOB U
HACJICJICTBEHHON M3MEHUYNBOCTHU

H. . BaBunoBa u 000CHOBBIBaTh €ro
3HAUYCHUE JJIsSl IPAKTUKHU CEIBCKOTO
X0351CTBa
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IIpakTuyeckas padora
«Mytauuu y 1po3o¢pussl (Ha TOTOBBIX

MUKpOTMperaparax)»
HToro yacoB no teme 6
14 | Tema «I'eHeTHKA YeJIOBEKA»

14.1 | I'enetuka yeaoBeKa. 3 Kapuotun uenoseka. Mexaynaponnasi | PackpbiBaTh cofepKaHME TEPMUHOB U
Mertonbl nporpaMma MccieJOBaHUsl TeHOMa MOHSITUI: CEKBEHUPOBAHUE, KapTa
MEIUIIUHCKON yenoBeka. MeTobl U3y4eHUsl TeHETUKU | XPOMOCOMBI, POOaH/1, HACIEICTBEHHbIE
TE€HETUKHU YeJI0BEKa: FeHeaIOTMYECKU, 007e3Hu (MOHOTCHHBIC, TTOJIMTEHHBIE,

OJIM3HEIOBEIN, IMTOTCHETUYCCKUH,
MOMYJISIUOHHO-CTATUCTUYECKU U,
MOJIEKYJIAPHO-TEHETUYECKUM.
CoBpeMeHHOE onpeieIeHUe TeHOTUMNA:
MOJITHOTEHOMHOE CEKBEHHUPOBAHHE,
T€HOTUITMPOBAHKE, B TOM YHCJIIC

¢ nomoisto [TIIP-anamu3a.
HaciencrBennsbie 3a00J1€BaHus
yesioBeKa. I eHHbIe U XpOMOCOMHBIE
OoJie3Hu yenoBeka. bonaesnu

C HaCJIeICTBEHHOMU
MPEAPACTIONIOKEHHOCThIO. 3HAUEHUE
MCIUIIMHCKOU T€HETHKHI

B MIPEJOTBPAIICHUH U JICYCHUHU
IeHETHYCCKHUX 3a00JICBaHUI YeJIOBEKA.
MeIuKo-TeHETHYECKOE
KOHCYJIbTUpOBaHue. CTBOJIOBBIC
kieTku. [IoHsATHE «T€HEeTHYEeCKOro

TE€HHBIE, XPOMOCOMHBIE), MEAUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJIOBAs IUATHOCTHUKA, AaMHUOILICHTE3.
[lepeyuncnsaTe 0COOCHHOCTH U3YUCHUS
FCHETUKHU YE€JI0BEKA U METObI
MEJUIMHCKON T€HETUKH.
XapakTepru30BaTh METO/Ibl U3YUYCHUS
T€HETHKH YeJioBeKa (TeHea IornyecKui,
OJM3HEIOBEIN, TUTOTCHETUUCCKUH,
MOJIEKYJIAPHO-TEHETUYECKHU,
MONYJIALIMOHHO-CTATUCTUYECKHUIN).
OnuceIBaTh 1EIH, 3a1a9U U
JOCTHKEHUST MEXKTYHAPOIHOU
porpaMmsbl «I'€HOM YeTOBEKay.
Paznuuats Ha M300pakeHUAX (CXxemax,
Ta0IUIaX ) KapThl XPOMOCOM
(remeTuueckue, PU3NIECKUE,
CHKBEHCOBBIE).
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rpy3a». DTUYECKUE ACTIEKTHI
UCCIIEZIOBAaHUN B 00J1acTH
PENAKTUPOBAHMS TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue pakToOpbl MOBBILIEHHOM
YYBCTBUTEJILHOCTHU YEJIOBEKA

K (pU3MUECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKPYXKaroLIEH CpeJIbl.
I'eneTnueckas nmpeapacnoaoKeHHOCTh
YEJI0BEKa K IATOJIOTUSIM.
JlemoHcTpanumn

Tabaune! u cxembl: «Kapuorun
YeJIoBeKay, «MeTobl H3ydeHus
TE€HETUKHU YeloBeKa», «I eHeTnueckne
3a00JI€BaHUS YETIOBEKAY.
IIpakTuyeckas padora
«CocCTaBlIEHHE U AaHAJIN3 POJIOCITOBHON»

OnuchiBaTh METOABI COBPEMEHHOTO
OMpEICIICHUS] TEHOTHUIIA OpraHru3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM YHCJIIC

¢ nomoupto [1I11P-ananm3a.
XapakTepru3oBaTh HACIICICTBEHHbBIC
3a00J1€BaHUs YeJIOBEKa 1 3a00JICBaHU
C HacCJIEICTBEHHOM
MPEAPACTIONIONKEHHOCTHIO.
CpaBHUBATh T'€HHbBIE, XPOMOCOMHBIE
0oJIe3HH YeJIoBeKa U 00JIe3HU

C HaCJIEJICTBEHHOMN
MPEIPaACIIONOKEHHOCTHIO.

VY cranaBiMBaTh B3aUMOCBSI3b MEXIY
HacJIEICTBEHHBIMHU 3a00JI€EBaHUSIMHU

YEJI0BEKA M UX TCHETUUYECKOM OCHOBOM.

OO0O0CHOBBIBAThH 3HAYEHUE MEIUKO-
TCHETHYECKOT0 KOHCYJILTHPOBAHUS
B IIPEIOTBPAIIICHUH U JICYCHUN
HAaCJIECTBEHHBIX 3a00JIEBaHUN
yeJIoBEKa

Hrtoro yacoB 1o TeMme 3
15 | Tema «CeyieKiusi OpraHu3MoB»
15.1 | OcHOBHBIE HOHSITHSI 1 JloMecTuKaIys U CEICKITUS. PackpbiBaTh cojepikaHre OCHOBHBIX

CCJICKIIN

3apoKIeHUE CEJICKIIUU U
JIOMECTHUKAIIMH. Y YCHUE
H.M. BaBunosa o LlenTpax

MOHSITHN: CEICKIUS, JOMECTUKALIMS,
NPUMUTHUBHAS CEJICKIIHS,
KOMOWHATHUBHAS CEJICKIIMS, COPT,
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MIPOUCXOXKJEHHUSI 1 MHOT000pa3ust
KYJIbTYPHBIX pacTeHui. Posb cenekuuu
B CO3/IaHUU COPTOB PACTEHUH U TTOPOJI
KUBOTHBIX. COPT, MOPOJIa, IITAMM.
3aKOH FOMOJIOTHYECKHUX PSIAOB

B HACJIE€JACTBEHHON U3MEHUYNBOCTHU
H.W. BaBunoBa, ero 3HaueHue

JUTSL CEJIEKIIMOHHON PabOoTHI.
JlemoHcTpanumn

IMoprpetsl: H. 1. BaBuiios,

N. B. Muuypun, I'. JI. Kapneuenko,
I I1. JIykpanenko, b. JI. Acraypos.
Tabnuipl u cxeMbl: «LleHTpbI
IIPOUCXOXKICHUS ¥ MHOT000pa3ust
KYJbTYPHBIX PaCTCHUI», «3aKOH
TOMOJIOTUYECKHUX PSIZIOB

B HACJICJICTBEHHOW U3MEHYHUBOCTH.
JlaboparopHasi padora
«3yueHune copToB KyJIbTYPHBIX
pacTeHui U NOopoj JOMAITHUX
KUBOTHBIX)

IIOPOAA, IITAMM.

IlepeuncnsaTe OCHOBHBIE JTaIlbI
Pa3BUTHSI CEJIEKIIMU KaK Ipouecca u
HayKHU.

XapakTepu30BaTh COACPKAHUE YUCHUS
H. 1. BaBunosa o Llentpax
IPOUCXO0XKIEHUSI 1 MHOI000pa3us
KyJIbTYPHBIX PACTECHHM.

ITokaseiBath LleHTpBI IPOUCXOKAECHUS U
MHOT000pa3usi KyJIbTYpPHBIX PaCTEHUN U
LleHTpbl JOMECTUKALIMU JOMAIIHUX
’KUBOTHBIX Ha KapTe MHUPA, CBA3bIBATh
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS JPEBHEMIIINX
ABIIN3ALAH.

CpaBHUBATH COPT, IOPOAY, LITAMM

C BUAAMU-POIUYAMH.

OO60CHOBBIBAaTh 3HAYECHUE 3aKOHA
TOMOJIOTMYECKUX PSATOB B
HACJIEICTBEHHON NU3MEHYMBOCTH

H. . BaBunosa juis celeKIMOHHON
paboTHLI.

OnuceIBaTh NEPCIIEKTUBBI
JIOMECTUKAIIMU U CO3/1aHHE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, ITOPOJL
JOMAIITHUX >KUBOTHBIX U IITAMMOB
MHUKPOOPIaHU3MOB
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15.2

MeTtopl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
WM3y4YCHUE U
HCITOJIL30BaHUEC
TeHETHYECKHUX

pecypcoB

MeTonbl CeNEeKIIMOHHON Pa0OTHI.
HckyccTBeHHBIN OTOOP: MacCoBBIN U
WHIUBUYaJTbHbBIA. DTaIbl
KOMOWHAIIMOHHOM CEJIEKIINH.
Hcnpiranue npousBogurenen

0 MOTOMCTBY. OTOOp MO reHOTUNY

C TIOMOIIBIO OIIEHKU (PEeHOTHUIIa
OTOMCTBA U OTOOP MO T€HOTHUITY

¢ nomoiso ananu3a JIHK.
HckyccTBEeHHBINM MyTareHes3 Kak METO/I
CEJICKIIMOHHON pabOTHL.
PagnanmnoHHBIN 1 XUMUYECKUNA
MyTareHe3 Kak UICTOYHUK MYTalluid

Y KyJIbTYPHBIX ()OpPM OpraHU3MOB.
Hcnonb3oBanrue reHOMHOTO
pEOaKTUPOBAHUS U METOJIOB
pexkoMmOunanTHbIX JJHK 11t monmydenust
HMCXOAHOI0 MaTepuralia Jijisl CEJCKIINH.
[TonyyeHne nOIUIIOUAOB.
BuyrpusugoBas rudpuanzanusi.
BiM3KOPOICTBEHHOE CKPEIIMBAHUE,
i uHOpunuHr. HeponcrBennoe
CKpEIIMBaHUE, WIN ayTOPUIUHT.
I'eTepo3uc u ero NpuYMHEL.
Hcnonb3oBanue rereposuca

B cenekunu. OtnanéHHas
rubpuauzanus. [Ipeononenne

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSTUH: UCKYCCTBEHHBIN 0TOOP,
IIPOU3BOIUTEIH, IKCTEPHEP,
OJIM3KOPOACTBEHHOE CKPEIIUBAHKE, WU
WHOPUIUHT, HEPOJCTBEHHOE
CKpelIMBaHUE, WK ayTOPUIUHT, YUCTas
JIUHUSI, TeTepo3uc (TudpuIHas cuia),
F€HOMHOE PeJIaKTUPOBaHUE,
MCKYCCTBEHHBIN MyTareHes, (pakTopbl-
MyTareHsbl, MOJUTIIION IbI, OTAAJIEHHAS
ruOpUan3alNsl, CEKBEHUPOBAHHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHHUI U KUBOTHBIX:
MCKYCCTBEHHBIN OTOOD U
rUOpUIU3ALINIO.

CpaBHMBaTh MacCOBBII UCKYCCTBEHHBIN
0oTOOp C UHAUBUIYATIbHBIM, TTOKA3bIBATh
UX 3HAYEHUE JJIs1 CENeKIUU
KYJbTYPHBIX PACTEHUU U IOMAITHUX
KUBOTHBIX.

[IpuBOAUTH KOHKPETHBIE TPUMEPHI
OTJANEHHON TMOPUIN3ALNH B CEJIEKIIMH.
OnucsiBars onsIT I'. /1. Kapneuenko

10 TIPEOJIOJICHUIO OECTLIONMS
MEXBUJIOBBIX THOPHUIOB.

Paznuuate Ha n300paXkeHUsX (cxemax,
Ta0JIMIIaX) Y OTJEIbHBIX
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OecrIoIus MEXBUJIOBBIX THOPHUIOB.
JlocTrkeHus CENeKIUU PACTCHUN U
KUBOTHBIX. «3€/1€Has PeBOIIOYUSN.
CoxpaHeHue U U3y4eHHUE TeHETUYECKUX
PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
IUKWX POAUYEH JJIs1 CO3IaHUS HOBBIX
COpPTOB U THOPHUIOB
CEIIbCKOXO035IMCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasnenue
2eHemu4ecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEAAX
VAVUULEHUS. CYUeCMBYIOUWUX U CO30AHUS
HOBbIX NOPOO, TUHULL U KPOCCOB, 8 MOM
yucie ¢ NPUMEHEHUEM COBPEMEHHBIX
Memo008 HAYUHBIX UCCNe008AHULL
nepeoosulx uoell U nepCcneKmueHbLX
MEeXHON02UL.

JdeMoHCcTpanuu

Iloprpeter: H. Y. BaBuios,

N. B. Muuypumn, I'. /I. Kapneuenko,
H. bopnoyr, /1. K. benses.

TaGaunbl U cxeMbl: «MeToabl
celekiumny, «OTaanéHHas
rudbpuan3anusy, «Myrarenesy.
JlaGopaTopHas padora

«M3ydyeHne METOI0B CEIEKITUU

MPEJCTABUTEINIEN KOHKPETHOI'O COpTa U
MOPObI XO35IMCTBEHHO LICHHBIC
MIPU3HAKU, HEOOXOIMMBIC YETIOBEKY.
XapakTepru3oBaTh pOJIb CEIEKIIUU

B 00€CTieYeHUH MPOI0BOJILCTBEHHOMN
0€e30ITaCHOCTH YeJIOBEUYECTBA.
[TpuBOANTH KOHKPETHBIE TPUMEPDI
JTOCTHUKEHUHN CEJICKIIUU KYJIbTYPHBIX
PacTeHUH U IOMAIITHUX KUBOTHBIX

B Poccun
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pacTeHun»

IIpakTuyeckas padora
«IIpuBHBKa pacTeHUN».
Ikckypensi «OCHOBHBIE METO/IBI U
JNOCTMIKECHUS CEJIEKLIMU PACTEHUN U
KUBOTHBIX (Ha CETEKIIMOHHYIO
CTaHIIUIO, IIJIEMEHHYIO (epMYy,
COPTOMCIIBITATEIbHBIN YYACTOK,

B TEIUIMYHOE XO35IMCTBO,

B J1a00paTOPUIO arpOyYHUBEPCUTETA WU
Hay4HOI'O LIEHTPA)»

Htoro 4acos 1o teme 4
16 | Tema «buOTEXHOJIOrUsA U CHHTETHYECKAs] OMOJI0TUs»
16.1 | buorexHoorus Kak 1 OOBEKTBI, UCIIOTb3yEeMbIC PackpbiBaTh copepxaHue TEPMUHOB U

HayKa U OTpacib
MIPOU3BO/ICTBA

B OMOTEXHOJIOTUH, — KJIETOYHBIE U
TKaHEBbIC KYJIbTYPBHI,
MHKPOOPTaHU3MBbl, UX XapaKTEPUCTHUKA.
TpanunrionHas GUOTEXHOJIOTUSI:
xJie0onedyeHre, MmojayuyeHue
KHCJIOMOJIOYHBIX TPOJYKTOB,
BUHOJIeTTUE. MUKPOOHOIOTrHYECKUit
cuHTe3. OOBEKTHI
MUKPOOUOJIOTUYECKUX TEXHOIOTHIA.
ITpou3sBojicTBO O€ka, aMUHOKUCIIOT U
BHUTAMHHOB.

JdemoHcTpanumn

Tabsmib! 1 cxeMmbl: «Mcrons3oBanue

MOHATUHN: OMOTEXHOJIOTHS,
TpaguIlMOHHAsE OMOTEXHOJIOT U,
MHUKPOOUOJIOTUYECKUN CUHTE3,
MUKPOOUOJIOTHYECKast TEXHOJIOTHSI.
[lepeuncnsaTe HarpaBICHUS
OMOTEXHOJIOTUY; IIETTU U 3a]1a4H,
CTOSIIIIHE Tepe]l OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3yEeMbl€ B OMOTEXHOJIOTUH, —
KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MHKPOOPTaHU3MBL.

OnucbiBaTh OCHOBHBIE METO/IbI
TPaIUIIMOHHON OMOTEXHOIOTUU U
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MUKPOOPTaHU3MOB B ITPOMBIIIJICHHOM
IIPOU3BOJICTBEY.

JlaGopaTopHas padora

«3yuenne 00bEKTOB
OMOTEXHOJIOTUM.

IIpakTuyeckas padora
«ITonyyeHrne MOIOYHOKHUCIIBIX
IPOIAYKTOBY.

dkckypceusi «buorexnonorus —
Ba)KHEUIIIasi TPOU3BOAUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOIOTUYECKOE
IIPOU3BOJICTBO)»

TOCTUKEHUS MUKPOOUOJIOTUYECKON
TEXHOJIOTHH.

OO0O0CHOBBIBAThH 3HAUYECHHUE
OMOTEXHOJIOTHHU

JUISL CEIbCKOXO03SIMCTBEHHOT' O
MIPOU3BO/ICTBA

16.2

OcHOBHBIC
HAIMPABJICHUS
CUHTETUYECKOM
OHoJIOrnu

Co3nanure TEXHOJIOTHH 1
MHCTPYMEHTOB LI€JI€HAPABICHHOT O
WU3MEHEHUS U KOHCTPYUPOBaHHUS
T€HOMOB C LEJbI0 MOJIYYECHHUS
OpPraHU3MOB U UX KOMIIOHEHTOB,
coZiepKalIuX HE BCTPEYarOIInecs

B IIpUPO/ie OMOCUHTETUYECKUE TTYTH.
Knerounas nnxxenepusi. Meronasl
KYJIbTYPbI KJIIETOK Y TKAHEW pacTeHUI U
#UBOTHBIX. Kprobanku. Comarnueckas
rUOpUIN3aLNS U1 COMAaTUYECKUMA
sMmOpuorenes. Mcnonb3oBaHue
rarion/ioB B CEJIEKIIMK PACTEHUH.
llonyuenue MOHOKIOHANbHBIX AHMUMEI.

PackpbiBaTh conepkaHue TEPMUHOB U
MOHATUM: KIIETOUHASI HHXKEHEPUS,
KJIETOYHAsl TEXHOJIOTHSI, METOJ
KYJIBTYPBI KJIIETOK U TKaHEW,
TOTUIOTEHTHOCTb, IUIFOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIbHOE
pPa3MHOXXEHHUE PACTEHU, COMaTUYECKas
ruOpuan3aLusl, rarion ibl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U ITOJINKJIOHAJIbHBIC
AQHTHUTENA, METO/ TPAHCIUIAHTALIMU SIED,
KJIOHUPOBAHUE.

XapakTtepu3oBaTh OCHOBHBIE
HaIpaBJICHUS] CAHTETUYECKOU

OHOJIOTHUH.
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Hcnonvzo6anue MOHOKIOHAILHBIX U
NOJUKTOHATIbHBIX aHmumerl

6 meouyune. ICKycCTBEHHOE
OIJIOAOTBOPEHUE. PEKOHCTpYKIIUA
SIMLEKJIETOK U KIIOHUPOBAHUE
YKUBOTHBIX. MeTO/ TpaHCIUIaHTalluN
SIAEp KIETOK. Texnono2uu
0300pP08IeHUs, KVIbMUBUPOBAHUSL U
MUKDPOKIOHAIbHO20 PAZMHONCEHUS
CeNbCKOXO3AUCBEHHBIX KYIbMYP.
JlemoHcTpanumn

Tabmaunel 1 cxeMsl: «Kierounas
WHKEHEPUSD)

OnuceiBaTh Ha KOHKPETHBIX MPUMEPAX
METObI KJIETOYHOW UHKEHEPHUH.
[IpuBOIUTH IPUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAJIbHBIX ¥ MOJUKJIOHAIBHBIX
aHTHUTEN B MEJIUIIMHE.

OnennBaTh 3HAYCHUE CHHTETUYECKOM
OMOJIOTHH IS CENBLCKOr0 XO3HCTBa U
METUIMHBI

16.3

XpOMOCOMHas U
reHHas UH)XXKCHEPUsT

XpOMOCOMHAasl U TCHHAsI NHKEHEPHUSL.
NckyccTBEHHBIN CUHTE3 TE€HA U
KOHCTPYHMPOBaHUE PEKOMOMHAHTHBIX
JHK. Co30anue mparnceenmvix
op2anu3mo8. J10CTHXKEHUs U
MEPCIEKTUBBI XPOMOCOMHOW U TEHHOMN
WHKEHEPUHU. DKOJOTUYECKUE U
ATUYECKHE MPOOIeMbl TEHHOU
VUHKCHEPUH.

JleMmoHcTpanum

Tabnuiibl U cxeMbl: «I'eHHas
WHXXEHEPUSD)

PackpeiBaTh copepxanre TEPMUHOB U
TOHSTUI: TEHHAsI UHKEHEPUS,
PECTPUKLIMOHHBIE HOH YKJICA3bl
(pecTpuKTa3bl), JUMKHAE KOHIIHI,
MJIa3MUIbI, PECTPUKIIUS, TUTHPOBAHHUE,
TpaHcpopMalusi, CKPUHHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOJIU(PUIIUPOBAHHBIE) OPTAaHU3MBI.
OnuceIBaTh METOABI PEMTPOTYKTUBHOTO
Y TEPANEBTUYECKOrO KJIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUH U CITIOCOOBI
T€HETUYECKOU MHKECHEPHH.
XapakTepru30BaTh JOCTUKECHUS T€HHOU
VH)XXEHEPUH.
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OneHuBaTh YKOJIOTHYECKUE U
ATUYECKHUE TTPOOJIEMbI KIIOHUPOBAHUS U
CO3/IaHMSI TPAHCTEHHBIX OPraHU3MOB,
MEPCIIEKTUBBI Pa3BUTHUSI XPOMOCOMHOM
Y T€HHOU UH)XEHEpUU

16.4

MenunuHckue
OMOTEXHOJIOTUU

MenunuHCKHEe OMOTEXHOIOTHH.
Ilocmeenomnas yugposas
meouyuna. IL[P-ouacnocmuxa.
Memabonomnolii ananus,
2eHOYEeHMPUYeCKUL AHAIU3
npomeoma ueiosexa 0s OYeHKU
COCMOsIHUSL €20 300P06bA.
HcnonvsosaHnue cmeoioswix Kiemox.
Tapeemnuas mepanus paxa.
3D-6uounsicenepus onsn paspabomxu
@DYHOAMEHMATILHBIX OCHOB
MEOUYUHCKUX MEXHOI02ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel coYemanuem
MEXHON02ULL MPEXMEPHO20
buonpunmunea u ckaggonounea
0J151 peutlenus 3a0a4
NePCOHATUZUPOBAHHOU MEOUYUHDL.
Co3z0anue 86eKMOpHBIX BAKYUH C Yelblo
obecneyenusi KOMOUHUPOBAHHOU
3auwumol om 6036youmenei OPBHU,
YCmManogenue MOIEeKYIAPHbIX
MeXanu3mMo8 yHKYUOHUPOBAHUS

PackpeiBaTh conepxaHue TEPMUHOB U
MOHATUHN: METUITUHCKAS
OMOTEXHOJIOTHSA, META0OJIOMHBIN
aHaJIn3, TEHOIICHTPUYECKUM aHaIu3,
NepCOHATN3UPOBAHHAS MEIUIMHA,
pereHepaTuBHas MEIUIIMHA.
XapakTepu3oBaTh METO/bI
MeTa00JIOMHOTO ¥ T€HOLICHTPUUECKOTO
aHaJIM3a; UCTI0JIb30BAHUE CTBOJIOBBIX
kietok; [II[P-nnarnocTuky; TapreTHyro
TEpanuio paxka
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PHK-cooeparcawux supycos,
8bI3bIBAIOUUX 0COOO ONACHbIE
3a601e6aHUs YeN08EeKA U HCUBOMHBIX

Hrtoro yacoB 1o Teme 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIIACC

HanmenoBanue

No KonmuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3zeioB U TeEM [IporpammHoOe conepxkaHue

n/m 4acoB oOy4arommxcs

y4eOHOro npeamMera
1 | Tema «3apoxaeHue U pa3BuTHe 3BOJIOIUOHHBIX NPEACTABJICHUI B OHOJIOTMH »
1.1 | DOBosoIMOHHAs 1 OBomonmonHas Teopust Y. J[apsuna. PackpeiBath copepxanne TEpMUHOB U

teopus Y. [lapuna

[TpeanochLIKu BOBHUKHOBEHUS
napBuHHA3Ma. JKU3Hb U HAy4YHas
nestenbHOCTh Y. JlapBHHA.
JdeMoHcTpanuu

IToprpetel: Apucrorens, K. JInnuen,
K. b. JTamapk, 2. K. Cent-Unep,

K. KroBbe, Y. [lapBuH.

Tabauitel 1 cxeMbl: «CHCTEMa JKUBOKH
npuposl (o K. JIunuero)y,
«JlecTHHIIA )KUBBIX CYIIECTB

(o Jlamapky)», «MexaHuzm
dbopMupoBaHUS TPUCTIOCOOICHUN

y PaCT€HHI U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyra nyremectsus Y. Jlapsunay,
«Haxonku Y. lapBruHa»

MOHSATHI: KpEallMOHU3M, BU/I,
CUCTeMaTHKa, OMHApHasi HOMEHKJIATypa,
UCKYCCTBEHHAsI CUCTEMA
KJaccuuKaIi OPraHu3MoB,
HUCTOPUYECKUN METOI, TAPBUHU3M.
XapakTtepu3oBaTh B3I bl
Apucrorens, Omnenokna, Jlykpenns
Kapa, [Ix. Pes Ha pa3BuTne )KuBou
MIPUPOIBI.

Ouenusath Bkiag K. JIuaues

B pa3BUTHE OMOJIOTHH.

CpaBHUBaTh B3rJISIbI HA BUJ U
spomonuio K. JIunues, XK. b. Jlamapka
u Y. JlapBuHa.

Kpurnueckn oneHuBaTh
KpEallMOHUCTCKUE B3IJISIAbI HA JKUBYIO
MIPUPOTY.

[lepeyucnsaTe KyJIbTYpHO-UCTOPUUECKUE
Y €CTeCTBEHHO-HAy4YHbIE MTPEMTOCHUIKI
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TMOSIBJICHUS 3BOJIIOLIMOHHON T€OPUHU

Y. JlapBuHa.

OnuceiBaTh poiab UCTOPUUECKOTO
METO/1A.

Nznarate cynmHoOCTh 3BOIIOIMOHHON
teopun Y. Jlapsuna.

Ha3sbiBaTh 0cHOBHBIE (hakThl OHorpaduu
Y. JlapBuHa U dTaIbl CO31aHUS UM
ABOJIIOLIMOHHON TEOPUHU

1.2

JIBYKYIIIME CHJIBI
ABOJIIOIIMHA BUJOB
o Y. JlapBuny

JIBMKyIIIE CUIIBI YBOJIIOIIMN BUIOB
no Y. JlapBuny (BeIcOKast
WHTEHCHUBHOCTDH Pa3MHOKCHHUSI
OpPraHU3MOB, HacJeICTBEHHAs
M3MEHYUBOCTh, OOpHOa

3a CyIlIECTBOBAHUE, €CTECTBEHHBIN U
HMCKYCCTBEHHBIN O0TOOD).
JdemoHcTpanuu

Iloprper: Y. /lapBuH.

Tabnuibl U cxeMbl: «POpMbI OOPHOBI
3a cymiecTBoBaHuey, «Ilopoas
roiyoei», « MHOrooopasue
KyJbTYPHBIX (DOPM KaIyCThI»,
«IToposbl mOMaNTHUX JKUBOTHBIXY,
«Cxema 00pa3oBaHUsl HOBBIX BUIOB
(mo Y. dapBuny)», «Cxema
COOTHOIICHHUSI IBYKYIIIMX CHJT
HBOJTIOITU

PackpriBaTh conepkaHle TEPMUHOB U
NOHSTUI: HACJIEICTBEHHOCTb,
M3MEHYUBOCTb, UCKYCCTBEHHBINA OTOOP,
O0opn0a 3a CyliecTBOBaHUE,
€CTECTBEHHBIN 0TOOD.

N3narate cynHOCTh y4eHUs

Y. JapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh ABUKYIIUE CUIIbI
ABOJIOLNH BUJOB 110 J[apBuny.
[IpuMeHATh 3HaHUA O ABWKYIIMX CHJIAX
ABOJIOLMH BUAOB 10 J[apBUHY

JUTsL OOBSICHEHUSI MHOT000pa3ust BUIOB,
OpOJ TOMAIIIHUX )KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUU
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1.3 | ®opmupoBaHue 1 OdopmiieHne CUHTETUYECKOM Teopun | PackpeiBaTh cofep:kaHue TEPMUHOB U
CUHTETUYECKON spomonuu (CTI). Heittpanshas MOHATUN: JTapBUHU3M, MyTallUU,
TEOPUH IBOJIFOLIUU Teopus sBosronuu. CoBpeMeHHas MYTaLMOHHBIN IIPOLECC.

HBOJIIOLIMOHHAS] OUOJIOTHUSI. OOBICHATH IPUYHMHBI KPU3HCA
3HaueHMEe PBOITIOLMOHHON TEOpUHU JapBUHU3MA.
B (pOpMHUPOBAHUM €CTECTBEHHO- OO60CHOBBIBATh 3aKOHOMEPHOCTh
Hay4HOW KapTUHBI MUpa. TpaHcpopMalUK TapBUHU3MA
JemoHcTpanum B CUHTETHYECKYIO TEOPHIO 3BOJIFOLIUU
IMoprpetsl: C. C. UeTBEepUKOB, (CTD).
N. N. lllmansrayzex, Jx. XonmaenH, Mzmarate ocHoBHBIE MonokeHUss CTO.
J1. K. benses. OuenuBath Bkaaf ['. [le @pusa,
Tabauie! u cxembl: «OCHOBHBIE C. C. YerBepukosa,
IIOJIOKEHUSI CHUHTETUYECKOW TEOPUHU N. N. [lImansraysena, /1. K. bensieBa
ABOJIIOIUN B hopmuposanue CTD.
OuenuBatp 3HaueHue CTO
B (hOpMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHBI MUPA
Htoro yacoB o teme 4
2 | Tema «Mukpo3Boaonus U eé pe3yjabTaTb»

2.1 | Drambl 3 [Tonynsiius Kak dIeMeHTapHast PackpeiBaTh conepKaHue TEPMUHOB U
HBOJIFOIITMOHHOTO eanHuna 3Boroun. CoBpeMEHHbIE MOHSATHUI: MUKPOABOIIOLIHUS,
nporecca: METO/Ibl OLICHKU T€HETUYECKOTO MAaKpO3BOJIIOIUS, MyTalliy, MOMYJISIIUSA,
MHKPOIBOJIIOLUS U pa3zHooOpa3ust U CTPYKTYpbI KOMOWHAIUK T€HOB, FT€HO(POH/I,
MaKpPO3BOJIIOIHSL. nonynauuid. I3mMenenue renoona AJIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJICHUE.
[Honymsius — MOMYJIALMY KaK 3JIEMEHTAPHOE XapakTepu30BaTb MUKPOIBOIIOLUIO KAK
3JeMEHTapHas ABOJIIOLIMOHHOE SIBJICHUE. 3aKOH ATaN TOSIBJICHUSI TIPUCIIOCOOTIECHUN U

CAMHHUIIAa 5BOJIIOIINN

I'CHCTHUYCCKOI'O paBHOBCCHA

BUJI000pa30BaHUS.
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JIx. Xapau, B. BaitnOepra.
JdemoHcTpanumn

Tabnuiel 1 cxemMbl: «MyTarmoHHas
U3MEHYUBOCTBY, «IlomynsuonHas
CTPYKTYpa BuAa», «Cxema mposiBIICHUS
3akoHa Xapau—BaitnGepray.
JlaGoparopHasi padora

«BpIsiBIIEHHE U3MEHUMBOCTH Yy 0CO0€H
OJIHOTO BUJIa»

XapakTepu30BaTh MOMYJSIINIO KaK
AJIEMEHTAPHYIO €UHULLY SBOJIFOLIUH.
[lepeuunciiaTe NpU3HAKK UACATBHON
MOMYJISIUN U OOBACHSTH YCIOBHSI
BBIITOJIHEHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEIOLINECS 3HAHUS

JUISL OOBSICHEHUSI TPUYMH U3MEHYUBOCTH
y ocobeii ogHOT0 BUAA

2.2

DJleMeHTapHbIC
(bakTopbI IBOIIOIIUU

OnemeHTapHble (HaKTOPHI (IBUKYILKE
CHUJIBI) PBOJTIOLMH. MyTallMOHHBIN
nporiecc. KomOuHaTuBHas
M3MEHYMBOCTD. [[peiid renoB —
ClIy4alHbIC HEHANPABJICHHBIC
M3MEHEHHS 4acTOT aJlIesien

B onyssiusax. pQext ocHoBaTersl.
Dppexm 6ymvirouno2o copaviuiKa.
CHudicenue 2enemuyecko2o
PAa3Hoo0pasus: NpUYUHLL U C1e0CMBUS.
IIposesnenue s¢pgpexma opetigha 2eros
8 OOLUUX U MATILIX NONYIAYUSX.
Murpaunu. M3oms0uus nonyisuumn:
reorpaduueckast (IpoCcTpaHCTBEHHAs),
Ouosornueckas (pernpoayKTUBHAS).
JleMmoHcTpanum

Hoprpersl: C. C. UeTBEepHUKOB,

. Maiip.

PackpbiBaTh conepxaHue TEPMUHOB U
MTOHSITAM: MYTAallMOHHBIN MPOLIECC,
KOMOWHATHUBHAs U3MEHYUBOCTb,
MONYJIAIIMOHHBIE BOJIHBI, Ipeii() TeHOB,
MUTpau, U30JIALMS, Teorpaduueckas
(IpocTpaHCTBEHHAs) U30JIALINS,
Oouonoruyeckas (penpoayKTUBHAS)
u3ossius, 3¢ dexT ocHoBaTens, Y heKT
OYTBLUIOYHOT'O TOPJIBIIIKA.
XapakTepu30BaTh JIE€MEHTapHbIE
(hakTOphI (IBMKYILIUE CUIIBI) YBOJTFOIIUH.
Ouenubats Bkaag C. C. YerBepukona,
9. Maiipa B pa3BUTHE 3BOJIIOIIMOHHOT O
YUCHHUSL.

OOBSACHITH TPUUUHBI HEHATTPABICHHOTO
JENUCTBHS DIIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (haKTOPOB.

[IpuMeHsATh UMEIOIIKECS 3HAHUS
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TaOnauue! v cxembl: «/[BUXKYyIIHE CUITBI
ABOIIOLHMNY, « DKOJIOTHYECKast
W30JIALUS IONYJISALUNA CEBAHCKOU
dopenny, «I"eorpaduueckast H30JIAMSL
JIUCTBEHHUIIBI CUOUPCKOHN 1
JINCTBEHHUIIBI IAYPCKOW»,
«lTomyIALIMOHHBIE BOJHBI YUCIEHHOCTH
XUITHUKOB U KEPTB»

O IBMKYIIUX CHJIaX BOJIIOIUN
JUIsl OOBSICHEHUS MPUYUH pa3HOOOpa3us
reHo(OoH/1a MOIMYJISIHN OJTHOTO BHIA

2.3

EctecTBenHBbIM
oToop —
HAIPaBJIAOIINN
(hakTOp ABOJIOLINHU

EcrectBenHsIit 0T00p —
HAIPABIIIOMIHUKN (PaKTOP IBOJIOIHUU.
®opMBbI €CTECTBEHHOI'0 0TOOpa:
JIBUKYIIUH, CTAOMIIM3UPYIOLIUH,
pa3phIBarOIINi (IU3PYNTUBHBIN).
[TonoBoit oT60p. Bo3HUKHOBEHME U
ABOJIOLHS COLMAIIBHOTO TTOBEAEHUS
KUBOTHBIX.

JemoHcTpanumn

Tabaunel ¥ cxeMbl: «Cxema neicTBUs
€CTECTBEHHOr0 0T00pay, «Dopmbl
OOpBLOBI 3a CYIIIECTBOBAHUEY,
«MHIyCTpUAIbHBIN MEIIAHU3M,
«7KuBBIE UCKOMIAEMBIEY

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHUM: €CTECTBEHHBINH O0TOOP,
JBIDKYIIUN 0TOOP, CTAOMIM3UPYIOITUN
0TOOP, pa3pbiBatOLIUNA 0TOOP, MOJIOBOM
oT0op.

XapakTepu3oBaTh €CTECTBEHHBIA OTOOD
KaK ABWXKYIIYIO ¥ HAPABIISIOIIYIO CHITY
ABOJIIOINH, €T0 (POPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
oT0Opa B MOMYJISAUSIX, TPUBOIUTH
IpUMEPHI IEUCTBUS B MOMYJISAIUAX
(dhopmM ecTecTBEHHOro 0TOOpA.
OOBICHATH MPEANOCHUTKH JIJIST ACUCTBUS
JBIDKYIICH ¥ CTaOMIM3UpYIOIIeH Ghopm
€CTECTBEHHOr0 0TOOpa.

CpaBHuBaTh POPMBI €CTECTBEHHOTO
oTOO0pa, eNaTh BEIBOJBI HA OCHOBE
CpaBHEHUSI.
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[IpMeHATh UMETOIITHECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUTs1 OOBSICHEHUS TTPOIIECCOB,
MIPOMCXOJISAIINX B IMOMYJISIITUASX BUJIOB
OpPTraHW3MOB

2.4

[Tpucnoco6IeHHOCTh
OpPraHu3MOB KaK
pe3yabTar
MUKPOIBOITFOIIMU

[Tprcnoco6IeHHOCTh OPraHU3MOB KaK
pE3yABTAT MUKPOIBOJIIOIUH.
Bo3nukHOBEHHE MPUCITOCOOTICHU I

y OpraiusmoB. ApoMop§o3sl U
uauoanantauuu. [Ipumepsr
IpUCTIOCOOJIEHUN Y OPraHU3MOB:
Mopdonoruyeckue, Gru3noIoru4ecKue,
OMOXMMHYECKHE, ITOBSICHYECKHE.
OTHOCUTETHLHOCTD MPHUCIIOCOOJICHHOCTH
OpraHU3MOB.

JemoHcTpanumn

TaOauITel ¥ CXEMBI:
«ITokpoBUTENHCTBEHHASI OKPACKA
AKUBOTHBIX», «[Ipeaynpexnaromas
OKpacka KUBOTHBIX»,
«Duznonornyeckue aganTaluum,
«IIpucnoco0IeHHOCTh OPraHU3MOB U
€€ OTHOCUTEJIbHOCTBY.
Oo6opynoBanue: repOapun pacTEHUI;
KOJUICKIIUM HACEKOMBIX; Uy4esia MTUI] U
3BEPEN C IPUMEPAMHU PA3IINYHBIX
PUCTIOCOOTICHUH.

PackpeiBaTh conepxaHue TEpMHUHA
MIPUCTIOCOOJIEHHOCTh OPTraHU3MOB
(amanTanus), apomopdos,
UAMO0a AN TaIHs.

[IpyBOIUTH KOHKPETHBIEC TPUMEPDI
IpUCTIOCOOTICHUI OpraHU3MOB
(mopdonoruueckue, puznonoruueckue,
OMOXMMHUYECKHE, TTOBEICHUCCKHE).
OOBICHATH MEXaHU3M BO3SHHUKHOBEHUS
MPUCIIOCOOJICHUI Y OPraHU3MOB.
[IpuBouTH MpUMeEpsI apoMoph030B U
WJIM0AIaNTAllUN Y PACTCHUH U
KUBOTHBIX.

OOBSACHATH POJIL ApOMOP(}O30B

B OCBOCHHMH OpPraHW3MaMu HOBBIX CPeJl
oOUTaHUS.

OOBICHATH POJIb UAKOATANITAIIUN

B ITPUCTIOCOOJICHUH OPTaHU3MOB

K KOHKPETHBIM YCIIOBUSIM CPEJIbI.
JIoKa3bIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJIEHHOCTH U TIPUBOJUTH
MPUMEPHI OTHOCUTEIHHOCTH aJjanTaIui.
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JlaboparopHasi pabora
«IIpucnocoOaeHns: OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11€JIECO00PA3HOCTHY.
JlaGopaTopHas padora

«3yuenune apomopho30B u
UIMOAJAIITAllUN Y PACTEHUN U
KUBOTHBIX»

PackpbIBaTh 3HaAUCHUE JBIKYIIIAX CHUIT
ABOIOIUH B (HOPMUPOBAHUU
MIPUCIIOCOOICHHI

2.5

Bun, ero kpurepuu u
CTPYKTYypa

Bupn, ero kpurepuu u cTpykrypa.
JdeMoHCcTpanuu

Tabnuiet u cxembl: «Kpurepuu Busay,
«Bunpl-nBoitHukn», «CTpyKkTypa BruaIa
B IIPUPOJIEN.

Oo6opynoBanue: repOapun pacTEHUI;
KOJUICKIIUM HACEKOMBIX; Uy4esia MTHUIl U
3BEPEN PA3HBIX BUOB.
JlaGopaTopHas padora

«CpaBHEeHME BUJIOB

10 MOP(OJIOTHYECKOMY KPUTEPHIO»

PackpbiBaTh conepxaHue TEPMUHOB U
NOHSITUI: BUJ, KDUTEPUHU BUJIA,
noJuMop(u3M, BUbI-TBOMHUKH, apea,
AKOJIOTMYecKasi HUIIA, TOMYJISIIHS,
BUJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHEMUKH, TTOABUIBI, DKOTHIIHL.
XapakTepu3oBaTh KPUTCPUHU BUIA
(Mopdomorndeckuii, reHeTUUECKUH,
OMOXMMUYECKU, reorpapuuecKui,
9KOJIOTUYECKU, OMOXMMUYSCKHUI).
OOBsICHATH HEOOXOTUMOCTh
UCIOJIb30BaHUS BCEH COBOKYIHOCTHU
KPUTEPUEB JIJISl OTIPEIEICHHS BUIOBOU
MPUHAITICKHOCTH OpraHU3Ma.
[lepeuncnsiTh OCHOBHBIE
BHYTPHUBHIOBBIC TPYIIITUPOBKH.
OOBSICHATH TIPUYHHBI CYITICCTBOBAHUS
MOHO- ¥ TIOTUTUTTHYECKUX BUIIOB.
CpaBHUBaTH BUJBI 11O
MOP(OTOTUIECKOMY KPUTEPHUIO
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2.6

BunooOpa3oBanue kak
pe3yJbTaT
MUKPO3BOJIIOLINH.
CBs3b
MHUKPOIBOIOIAH U
AMUAEMHOIOTUN

Bunoo6pa3oBanue Kak pe3yiabTaT
MUKPOdIBOIIIOINH. M3omsmust —
KJIF0UeBOH (haKTOp BUI000pa30BaHUSI.
[Tyt 1 ciocoObl BU000pa30BaHUS:
ajutonarpudeckoe (reorpaduueckoe),
CUMITATPUUECKOE (IKOJIOTHUECKOE),
«MTHOBEHHOEY (ITOJIUILIIONIU3aIus,
rubpuan3anus). JmureasHoCcTh
HBOJTIOIIIOHHBIX MPOIIECCOB.
Mexanu3mbl GOpMUPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOPA3HHL.

Posp 3BOMIOIIMOHHON OMOJIOTUH

B pa3pabOTKe Hay4YHBIX METOIOB
COXpaHeHHs1 OrmopazHooOpasusi.
MuKpO3BOIIOLUSA U KOIBOJFOLUSA
Mapa3uToB U X X0351eB. MeXaHU3Mbl
(hopMHUpOBaHUS YCTOWYUBOCTH

K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI
C HEW.

JdeMoHCcTpanuu

Tabauiter u cxembr: «CrIOCOOBI
BUI000pa3oBanusy, «I eorpadudeckoe
BUJI000pa30BaHue TPEX BUJIOB
JIAHJBIIICHY, « IKOJIOTHYECKOE
BUJI000pa30BaHUE BUIOB CHHUID,
«Ilomnonae! pacrenuniin, «Kamycrao-
PEACUYHBIN THOPHTY.

PackpeiBaTh conmepkaHue TEPMUHOB 1
MOHATUH: BUI000pa30BaHUE, U3OJIALINS,
KODBOJTIOITHSI.

XapakTepu30BaTh BU1000pa30BaHUe
KaK pe3yJIbTaT MUKPOIBOJIIOIIHH.
OOBICHATD POITH U3OJISALIHH

B 00pa30BaHNN HOBBIX BHJIOB.
XapakTepru30BaTh Pa3INIHBIC CIIOCOOBI
BUI000Pa30BaHus (Q/UTOMATPUIECKOE,
CUMITIaTPUYECKOE).

[IprBOIUTH KOHKPETHBIC TTPHUMEPHI
BUJIOB, 00Pa30BABIIUXCS PA3TAIHBIMHU
crocobamu.

[IpumeHsTh 3HaHUS CIIOCOOOB
BU1000pa30BaHus i1 OOBSICHCHHS
MIPUYUH MHOT000pa3us BUIOB.
OOBSICHATH BOBHUKHOBCHHE
YCTOWYMBOCTH IMATOI€HOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repOapuu pacTEHUM
OJIM3KUX BUIOB, 00Pa30BaBIIUXCS
Pa3IMYHBIMU CIIOCO0aMU

Htoro yacos 1o reme 14
3 | Tema «Makpo3BoOUMS U €€ pe3yJIbTaThI»
3.1 | MakposBororusi. 1 MeTob1 N3Y4eHUS MaKPOIBOTIOIIHH. PackpriBaTh conepkanne TEpPMUHOB U
[Taneonronoruueckue [TaneoHTONOrNUECKNE METO/IBI HOHATUIN: MaKpOIBOJIIOLIMS
METO/Ibl U3Y4YEHHUS u3yudeHus sBomonnu. Ilepexoausie (punorenes), nepexoaHbie GOPMBL,
IBOJTIOLIMHT (bopMBbI U (PUITOTCHETUYECKUE PATIBI dunoreneTuvecKue psAabl,
OpraHu3MOB. MAJICOHTOJIOTHS.
JleMoOHCTpauuu XapakTepru30BaTh MAKPOIBOIIOIHIO KaK
Tabnuibl ¥ cXembl: HaJIBU/I0BYIO 3BOJIIOLUIO0 00pa30oBaHUs
«DPUIOreHETUYECKUH P JIOIIAIN, KPYITHBIX TAKCOHOMUYECKUX €UHUII.
«ApXeomnTepuKcy, «3Bepo3yobie OOBsICHATH 3HAUCHUE
amepb», «Creromnedanby, NaJIEOHTOJIOIMUECKUX HCCIICIOBAHUN
«PuanopuTh», «CeMeHHBIC IS TIONTy4eHus (PaKTOB DBOJIOIIUU
MarOPOTHUKIY. OpPraHu3MOB.
Oo0opynoBanme: KOJIEKINH, [IpuBOOUTE IPUMEPHI OPraHNU3MOB,
repoapuu, MyJsKA HCKOIIAEMbIX OTHOCSIUXCA K IEPEXOAHBIM (hopMaMm.
OCTaTKOB OPraHU3MOB HaspiBath rpymnisl opraHu3mMoB,
I KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTHYeCKue psIbl.
CpaBHHMBATH NPOLECCHI
MaKpO3BOJIIOIMY U MUKPOIBOIIOIUH
3.2 | buoreorpaduueckue 1 buoreorpaduueckue Mmetonbl u3ydeHus: | PackpbiBaTh cojiepykaHue TEPMUHOB U
METObI U3YUCHUS sBomonu. CpaBHeHue (HIOpHI U MOHATUH: Ouoreorpadus, SHIEMUKH,
HBOJIIOLIUHN (dayHbl MAaTEPUKOB U OCTPOBOB. PEIUKTHI.
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buoreorpadguueckue o01acTu 3eMIIH.
Bunabl-3HIEMUKH U PETTUKTBHI.
JemoHcTpanumn

TaOauITel ¥ CXEMBI:
«buoreorpaduueckue 30HbI 3eMITHY,
«/peitd KOHTUHEHTOBY, «PETUKTHI.
Oo6opynoBanue: repOapuu; KOJJICKITUU
HACEKOMBIX

OO60CHOBBIBATH 3HAUEHUE
ouoreorpaduu s U3y4eHus
HBOJIIOLIMU OPTaHU3MOB.

[lepeuncnste Ouoreorpaduyeckue
oOyactu 3eMiu U OOBSCHATH MPUYUHBI
WX BBIJICTICHHUS.

CpaBuuBathb Quiopy u (hayHy MaTepuKkoB
U OCTPOBOB, PACTEHUS U KUBOTHBIX
pa3HbIX Ouoreorpaduueckux 00IacTe.
[TpuBOIUTH TPUMEPHI PETUKTOBBIX
OpPraHu3MOB, BUI0B-IHICMHKOB.
OOBSICHATH IPUYMHBI COXPAHCHUS
BUJIOB DHJIEMHUKOB M (OKHUBBIX
MCKOITaeMBbIX»

3.3

DOMOpUOTIOTHYECKUE U
CPaBHHUTEIILHO-
Mopdooruyeckue
METOJIbl U3YUYCHUS
IBOJTIOIUHN

OMOpHOSIOTHYECKHE U CPAaBHUTENBHO-
MOP(OJIOTUYECKUE METObI U3yUEHUS
ABOJTIONNH. | eHeTHYECKHEe MEXaHU3MbI
ABOJTIOIIUU OHTOTCHE3a U TIOSIBIICHUS
HBOJIIOIIMOHHBIX HOBILIECTB.
['oMonoruyHbIe U aHATOTMYHbIE
oprasbl. PyaumeHTapHbie Opranbl U
aTaBU3Mbl. MOJIEKYJISIPHO-
TCHETHYECKUE, OMOXMMUIECKUC U
MaTeMaTHYECKUE METObI N3YICHUS
SBOIIOIMH. | OMOJIOTrUYHEIE T'€HEL.
CoBpeMeHHBIE METOIBI TIOCTPOCHHUSI
(UIIOTEHETUYECKUX JIEPEBHEB.

PackpbIBaTh cosiepkaHue TEPMUHOB U
MOHATUI: SMOpUOIOTHSs, MOP(hOIOTHS,
rOMOJIOTUYHBIE Y AaHAJIOTUYHbIE OPraHbl,
PYAUMEHTBI, aTaBU3Mbl, OMOXUMHYECKast
rOMOJIOTHSI.

XapakTepu30oBaTh IMOPUOJIOTHUECKHE,
CPaBHUTEIBHO-MOP(OJIOTUYECKHE,
MOJIEKYJISpPHO-TE€HETUYECKHE,
OMOXMMUYECKHUE, MATEMATUYECKHE
METO/Ibl U3YUEHHS IBOJIIOLIMH.
OOBICHATH 3HAYEHHE SMOPUOJIOTHH,
CPaBHHUTEJIbHONU MOP(OJIOTUH,
MOJIEKYJIIPHOU F€HETUKH, OMOXHUMUH,
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XpOMOCOMHBIE MYTALIUX U 3BOJIFOLIUS
F€HOMOB.

JemoHcTpanumn

IToprpetsl: K. M. bap,

A. O. KoBanesckuii, @. Mroiep,

. I'ekkens.

Tabnuitel 1 cxeMbl: «HadaabHbIe
cTauu SMOPHOHAIBLHOTO PA3BUTHS
MMO3BOHOYHBIX KUBOTHBIX),
«I'OMOJIOTMYHBIE ¥ aHAJIOTUYHbIC
oprasbD», «PyaIuMeHTB», « ATABU3MBD»,
«XpOMOCOMHBIE HA0OPHI YETIOBEKA U
IIAMITaH3E».

O0opynoBanme: KOJJICKIINH,
repOapuu, MyJIsi’KH TOMOJIOTUYHBIX,
AQHAJIOTMYHBIX, PYAUMEHTAPHBIX
OpPraHoB U aTaBU3MOB

OnonHGOPMaTUKH JJI U3YUCHUS
ABOJIOLUH OPTraHU3MOB.

OuenuBath Bkiag A. O. KoBaneBckoro
B Pa3BUTHUE ABOJIOLIMOHHOTO YUCHHUSI.
OnuchiBaTh TCHETUYECKUE MEXAHU3MBI
ABOJIIOIIMM OHTOT'€HE3a U TIOSIBJICHUS
ABOJKOLMOHHBIX HOBLIECTB.

[IpuBOAUTH NPUMEPHI aTABU3MOB U
PYIUMEHTAPHBIX OPraHOB Y Pa3IMYHbBIX
OpraHU3MOB U OOBSCHSITh MPUYUHBI UX
MOSIBJICHUSI.

[TpuBOAUTH MpPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHOB.

CpaBHMBaATh CTPOEHUE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMATHYECKUX TPYIIIL.

[IpuBOAUTH pUMEPHI OMOXUMHYECKOU
Y T€HHOW T'OMOJIOTHH.

OneHuBaTh 3HaUeHUE OMOMH(OPMATHUKHU
IUTSl U3YYEHUS 3aKOHOMEPHOCTEN
ABOJIIOLIUHU

3.4

OO01mme
3aKOHOMEPHOCTH
ABOJTIOIIUH

OO6mure 3aKOHOMEPHOCTH (TIPaBUIIa)
aBOMIOUMH. [Ipunyun cmenvl hynkyuil.
Heob6patumocTs 3BOIONNH.
AnanTuBHAs paguanusl.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOIUH.
JdemoHcTpanumn

PackpriBaTh conep:kaHle TEPMUHOB U
MOHATUI: CMEHA (PYHKLUI OpPraHoB,
HEOOPAaTUMOCTh IBOJIIOIMH, aJallTUBHAS
paauanysi, HEpaBHOMEPHOCTb TEMIIOB
ABOJIIOLINH, YEPEOBAHNE IITaABHBIX
HAINPABJIECHUUN IBOIIOLINU.
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Tabdaunel 1 cxemsl: «l JITaBHBIE
HaIlpaBJISHUsI BOJIIOIUNY, «O01IHIe
3aKOHOMEPHOCTH 3BOJIIOLAN

AHanM3UpoBaTh NPUUHUHBI YEPETOBAHUS
IJIABHBIX HAIPABICHUH 3BOJIOLUN.
[IpuBONUTH PUMEPBI TPOUCXOXKICHHUS
OpPraHU3MOB OT
HECMEeUaIN3UPOBAHHBIX TIPEIKOB U UX
IIPOrPECCUPYIOLIEN CHEUATN3ALUH.
OOBACHATH PUUNUHBI HEPABHOMEPHOCTHU
TEMIIOB BOJIFOLUU.

[IpuBOAMTE MpUMEPHI aJANITUBHOU
pajralny y OpraHu3MOB.

OOBACHATH MPUUYUHBI HEOOPATUMOCTH
HBOJIIOLIUN

Hroro gacoB o Teme 6
4 | Tema «IIpouncxosxkaeHue U pa3BUTHe JKU3HU Ha 3eMJie»
4.1 | 'unoressl 2 Hayunbie runores3sl MPOUCXO0KICHHS PackpsiBaTh conepkaHle TEPMUHOB U

BO3HUKHOBEHUS XU3HU
Ha 3emiie

KU3HU Ha 3emie. AOuorexnes u
na"cunepMmus. Jlonayunsie
MIPEACTaBICHUS O 3apOXKICHUU KU3HU
(kpeanonusm). 'unoresa
MIOCTOSIHHOTO CaMO3apOXkKJEHUSI )KU3HU
u e€ onposepxkeHue onbitamu O. Penn,
JI. Cnamnanuanwu, JI. ITacrepa.
[IpoucxoxaeHne Ku3HU U
acTpoOHOJIOTHSI.

JdemoHcTpanumn

IToptpetsl: ®@. Penu, JI. Cnannanuanu,
JI. TTacrep.

MOHATHUI: KpeallnOHU3M, BUTAIIN3M,
MaHcrepmusi, abuoreHes.

N3narath HayYHBIC TUITOTE3BI K TCOPHH
IPOUCXOXKIEHUS KU3HU HA 3eMIIe.
OuennBath Bkaajg @. Penn,

JI. Cnanmnanuanu, JI. [actepa

B (hopMHUpOBaHNE HAYIHBIX B3TJISII0B
Ha TIPOMCXOXKICHHUE )KU3HU Ha 3eMIIe.
[lepeuncnsiTe CTaANU PA3BUTHUS KUZHU
Ha 3emie, COrJIacHO TeOpUr OMOMo33a
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Tabuuiibl U cxeMbl: «CxeMa OrbITa
@. Penn», «Cxema onsita JI. [lacTepa
10 U3YUYECHUIO CaMO3apOKICHUS
KUAZHID)

4.2

OCHOBHBIE 3TaIlbI
HEOpPraHu4yeCKOu
SBOJIIOIIUH

OcHOBHBIE ATallbl HEOPraHUYECKOM
sBosronuu. [ lnanerapuas
(reonoruueckas) HBOIIOLIHS.
XuMudeckast 3BOIIONUA. AOUOTreHHBII
CUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprannueckux. Onsir C. Musepa
u I'. FOpu. O6pazoBanue nMoaMMepoB
n3 MmoHoMepoB. KoanepBaTHas
runore3a A.M. Onmapuna, runoresa
nepBuuHoro OynboHa J[>x. XonnaeHa,
reHernyeckas runoresa ['. Mémnepa.
Pu6ozumsl (T. YUek) u rumoresa
«vmpa PHK» V. I'unGepra.
dopmupoBaHre MEMOpPaH U
BO3HHUKHOBEHUE MTPOTOKJIETKHU.
JdeMoHCcTpanuu

[Toprpersr: C. Musnep, I'. FOpu,

A. W. Onapumn, J[>x. XoneiiH,

I'. Ménnep.

Tabnuiibl U cxeMbl: «CxeMa OrbITa
C. Mumniepa, I'. IOpu», «Otansl
HEOPraHWYECKOM IBOJIFOLINI.

PackpbiBaTh copepkaHue TEPMUHOB U
MMOHATHM: T'€OJIOTHYSCKAs DBOJIOIIMA,
XUMUYECKast DBOJIIOLMS, aOMOreHHBIN
CUHTE3, MepBUYHAs aTMocdepa,
KoallepBaTHBIC KaIlju, puOO3UMBI,
IPOOHOHTHI.

XapakTepru30BaTh OCHOBHBIE ATAIIbI
XUMHUYECKON DBOJIIOIINH.

Ha3piBaTh XMMHYECKHU COCTaB
nepBUYHON arMocepsl 3eMIu.
OuenuBats Bkian C. Muiepa,

I'. FOpu, T. Yeka, Y. 'unbepra

B (hopMHUpOBaHNE HAYIHBIX B3TJISII0B
Ha MPOUCXOXKIECHHUE )KU3HU Ha 3emJIe.
OnuceiBaTh yCIOBUSI, HEOOXOIUMBIE
JUUIS aOMOT€HHOI'0 CUHTE3a
OPraHUYECKUX COCAUHECHUM.
[TpuBOAUTE MPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKJIIU MTPOLIECCHI
T€HETUYECKOT0 KOMUPOBAHUS U
(epMeHTAaTUBHAS AKTUBHOCTb.
OO00CHOBBIBAaTh HEBO3MOKHOCTD
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BupryajabHas 1adopaTopHas padora
«MopenupoBanue onbIToB Musiepa—
KOpu 1o n3ydennro abuoreHHoro
CUHTE3a OPraHNYECKUX COCTMHEHUI

B MIEpBUYHON aTMochepe»

MMOBTOPHOTO BOZHUKHOBEHUS KU3HU HA
3emiie

4.3 | Uctopusa 3emnu u Uctopus 3emau u MeTob! €€ PackpeiBath cogepxanne TEpMUHOB U
METO/IbI €€ U3y4EHHUS n3ydyeHus. Mickonaemple OpraHuuecKre | MOHSITUI: T€OXPOHOJIOTUS
ocTaTku. ['eoxpoHonorus u €€ MeTosibl. | (OTHOCUTENbHAs, A0COJIIOTHAS ),
OTtHocuTenbHas U a0COMOTHAS OKaMEHEJIOCTH, METOIbI
TEOXPOHOJIOTHS. ['€OXpOHOTIOTHYECKass | FEOXPOHOJIOTMH, TEOXPOHOJIOTUYECKas
IIKaJIa: 0HBI, 3Pbl, IEPUOIBI, FTIOXU. IIKaJIa: 0HBI, 3Pbl, IEPUOIBI, STIOXU.
JleMoOHCTpanu XapakTepu30BaTh METO/Ibl U3yUCHHUS
TabJuIIbl U CXEMBL: WCTOPUHU 3EMIIH.
«I"eoxpoHONIOrMYECKas KA. [lepeuncnaTe pazneiib
OO0opynoBanme: KOJUICKIIUU TF€OXPOHOJOTMYECKON IIKAJIBI.
OKaMEHENO0CTEN, MOJIE3HBIX OueHnBaTh 3HAUEHUE NCKOMAEMBbIX
HCKOMAEMBbIX; MYJISKA OPTraHHUYECKUX OCTaTKOB JIJIsl U3yYEHHUS] UCTOPUH
OCTaTKOB OPraHU3MOB. pa3BUTHS KU3HU Ha 3eMIIE.
JlaGoparopHuasi padora OOBSACHSITH XapaKTep pacrpeaeeHus
«/3ydyeHue u onucaHne NCKONaeMbIX MCKOIIAEMBIX OCTAaTKOB B 36MHOM KOpE.
OCTAaTKOB JIPEBHUX OPraHU3MOB) CpaBHUBATb METObI A0OCOJIIOTHON U
OTHOCHUTEJIbHOW I€0XPOHOJIOTUH
4.4 | HauanbHbIe HTAIIBI HavanbHble Tanbl opraHu4ecKon PackpriBaTh conep:kaHlEe TEPMUHOB U

OpraHUYeCKOu
3BOJIIOLIU U

sBosoluu. [losiBneHne 1 3BOMOLMS
NEPBBIX KJIETOK. DBOIOLHUS
MeTrabonu3ma. Bo3HUKHOBEHHE MEPBbIX
skocucteM. CoBpeMEHHbIE MUKPOOHBIE

MOHSATUHN: «IIOCJICIHUN YHUBEPCAJIbHBIN
o0ITUH TIPEIOK», OJJHOKIETOUHBIC
OpraHu3Mbl, MPOKAPUOTHI, IYKAPUOTHI,
CUMOUMOreHe3.
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OMOIIEHKH KaK aHaJIOT NEPBBIX

Ha 3emJie coobmiectB. CTPOMAaTONUTHI.
[IpoxkapuoThl U 3yKapUOTHI.
[IpoucxoxaeHue 3yKkapuoT
(cumbOuoreHes3). BOMIOIMOHHOE
MIPOUCXOKICHNE BUPYCOB.
JdeMoHCcTpanuu

Tabnuub! u cxembl: «HauanbHble HTanbl
OpPraHUYECKOW 3BOJIOLUW», «Cxema
o0pa30BaHUs 3YKapHOT IIyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HaYaIbHBIE ATAIbI
OpraHUYECKOW IBOJIIOIUU.

[TpuBouTH MpUMeEpHI apoMopdh030B
MEPBBIX OJTHOKJIETOYHBIX OPraHU3MOB.
XapakTepru3oBaTb OCHOBHbBIE
MTOJIOKEHHUSI M JIOKA3aTeJIbCTBA TUIIOTE3bI
CUMOUOTreHesa.

Jloka3pIBaTh MOJIyaBTOHOMHOCTb
MUTOXOHAPUN U TIACTH]I, UX
MIPOUCXOKJECHUE OT MTPOKAPUOTUUECKUX
KJIETOK.

JlenaTh BBIBOABI O 3HAUCHUU
BO3HUKHOBEHUS (DOTOCHUHTE3A,
(dhopMupoBaHus AIpa s JATbHEUIIEro
pPa3BUTHS KU3HU Ha 3eMIIE.
XapakTepru3oBaTh TUIIOTE3BI
MIPOUCXOXKJECHUSI BUPYCOB

4.5

DBOMIOLUS 3YKapUOT

[IporucxoxaeHrne MHOTOKJIETOYHBIX
Oprann3MoB. Bo3HHUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHu3MOB.

JdeMoHCcTpanuu

[Toprper: 1. . MeuHuUKOB.

Tabymie! U cxeMbl: « HauanpHbIe STanbl
OpraHUYeCcKoOU 3Boyronn», «Crucrema
YKUBOU MPUPOIBI»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHATUMN: TPOKAPUOTHI, SYKAPUOTHI,
MHOTOKJIETOYHOCTD, CIICITHATN3aIINs
KJICTOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOXKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHMBaTh OCOOCHHOCTH
DYKAPHUOTHIECKUX U TIPOKAPUOTHICCKUX
OpPTaHW3MOB.

HasbiBaTh ocHOBHBIE apoMOph03bI
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OYKAapuoOT U OLICHHUBATh UX 3HAYCHUC JJIA
IIELHBHGﬁHIGl“O Pa3BUTHUA ) KU3HU

4.6 | OCHOBHBIE dTAIbI OcHOBHBIE 3TaIbl 3BOJIIOLMHU BBICIIMX | PackpeIBaTh cofep:kaHre TEPMUHOB U
HBOJIIOLIMU pacteHuil. OCHOBHbIE apOMOP(O3bI MOHSITUI: BOAOPOCIH, PUHUODUTHI,
pPacTUTEILHOIO MHUpa pacteHuil. Beixon pacTeHuit Ha cymly. | MXH, TaIOPOTHUKOOOPa3HbIE, CEMEHHbIE

ITosiBiIEHME CIOPOBBIX PACTEHHI U MAITIOPOTHUKH, FOJIOCEMEHHBIE,
3aBO€BaHME UMU cylmuu. CeMeHHbIE MOKPBITOCEMEHHbBIE, OecIonoe
pactenus. [IporcxoxieHne BETKOBBIX | MOKOJEHHE (CIOpO(UT), TIOJI0BOE
pacTeHUH. MOKOJICHHE (TaMeToPuT).
JleMOHCcTpanuu [lepeuncnsaiTe OCHOBHBIE TaIb
Tabnuub! 1 cxembl: «ApoMop( o3kl HBOJIIOLIMU PACTUTEIILHOTO MUPA.
pactenuit», «PuHnOPUTHD, Ha3zbiBaTh 0CHOBHBIE apoMOpP(HO3bI
«OTHOKJIETOYHBIE BOJOPOCIINY, pacTeHHil U OLIEHUBATh UX
«MHOTOKJIETOYHBIE BOAOPOCIN, HBOJIIOIIMOHHOE 3HAYEHUE.
«Mxm», «IlanmopoTHUKWY, CpaBHUBAaTh OCOOEHHOCTH CTPOEHUS
«I"omocemenHble pacTeHus», «Opranbl | paCTEHUM Pa3HBIX OTAEIOB
LIBETKOBBIX PACTEHUIN.
Oo6opynoBanue: repdbapun pacTCHUMA
pas3INYHBIX OTAEJIOB.
IIpakTnueckasi padora
«M3yueHne ocOOEHHOCTEN CTpOEHNUs
pacTeHui pa3HbIX OT/AEIOB

4.7 | OCHOBHBIE 3TaIbI OcHOBHBIE 3TaIbl 3BOIOLNN PackpbiBaTh conepxaHue TEPMUHOB U

HBOJIIOLIUH )KUBOTHOTO
Mupa

KUBOTHOr0 MHpa. OCHOBHBIE
apoMop¢03bl KUBOTHBIX. BeHickas
(dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB.

MOHSITHH: HpOCTCfIHIHe, IIJ1aCTUHYAaThIC,
KUIICYHOIIOJIOCTHBIC, IIJIOCKHC YCPBHU,
YJICHHUCTOHOI'HUC, pBI6BI, 3CMHOBOIHBIC,
MPECMBIKArOIMUCCA, IITULBI,
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IlepBbIe XOpIOBBIE KUBOTHBIE. JKHU3HB
B BOJIC. DBOJIIOIIUS TTO3BOHOYHBIX.
[Tpoucxoxnenue ampuodHii u
pentwimi. [Ipoucxoxnenne
MJICKONUTAOINX U nTull. [IpuHuun
KJIF0ueBOro apomopdo3za. OcBoeHue
OECITI03BOHOYHBIMH U TT03BOHOYHBIMU
YKUBOTHBIMU CYIIU.

JlemoHcTpanumn

Tabmuier u cxembr: «CxeMa pa3BUTHS
KUBOTHOTO MHPay», «KApoMopho3bl
KUBOTHBIX», «[IpocTeitmme,
«KumeynononoctHeiey, «Ilnockue
yepBu», «UieHucTonoruey, «PuiObD,
«3eMHOBOJIHBICY,
«IIpecmbikaronuecs», «IITuubn,
«MekonuTaroIme).
OOopynoBanme: KOJJICKIIUU
HACEKOMBIX; BJIQXKHBIE TIPENapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKIIMY UTJIOKOXKHUX; CKEJIEThI
IMO3BOHOYHBIX )KUBOTHBIX; Yy4esa MTHI]
1 3BEpEN.

IIpakTuyeckas padora

«3ydaeHne 0cOOCHHOCTEH CTPOSHUS
MTO3BOHOYHBIX >KUBOTHBIX)»

MJIEKOIUTAIOLIHE, FIKTOAEpMa,
HHTOJIEpPMA, MEe30/IepMa, IBYCTOPOHHSIS
CUMMETPHUS, TEIJIOKPOBHOCTb.
[lepeuncnsaTh OCHOBHBIE TaIlb
ABOJTIOIIUH YKUBOTHOTO MHpA.

Ha3zbiBaTh OCHOBHBIE TpeaanTaluy,
CIIOCOOCTBOBABIIINE BBIXOY KMUBOTHBIX
Ha cymy.

OueHuBath 3Ha4€HHE PA3BUTHS
HEPBHOIM CHCTEMBI JIJIsl MPUCTIOCOOICHUS
’KUBOTHBIX K YCIOBHSIM OKpY’Karolen
Cpepbl.

OOBACHATH MIPUUKHBI 3BOJIFOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHUL], MJICKOTTUTAIOLIUX
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4.8

PasButue xu3au
Ha 3emie

Pa3Butne xxu3Hu Ha 3emiie 1o 3pam U
IeproJaM: apxem, IpoTepo30u,
aJIe030M, Me3030M, KalitHO301. O01as
XapaKTEepUCTHKa KIIUMaTa u
reoJoruyeckux npoueccos. [lossnenue
Y pacIBeT XapaKTePHBIX OPraHU3MOB.
VYrieobpazoBaHue: ero ycaoBus U
BJIMSIHHE Ha T'a30BbIi COCTAB
aTMocdepsl.

MaccoBbie BBIMUPAaHHS —
AKOJIOTMYECKUE KPU3HUCHI TIPOILIOTO.
[IpuyuHbI U CIAEACTBUS MaCCOBBIX
BbIMUpaHuii. COBpEMEHHbIN
AKOJIOTUYECKU KPHU3HUC, €T0
ocoberHoctu. [IpoGnema coxpaHneHus
O6uopaznooOpasus Ha 3emIie.
JemoHcTpanumn

Tabnuibl U cxeMbl: «Pa3BUTHE KU3HU
B ApXEUCKOM 3pe», «Pa3zBuTure Ku3Hu
B IIPOTEPO30UCKOM Iper, «Pa3Burue
KW3HU B MTAJICO30MCKOU 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOU 3pe»,
«Pa3BuTHE KN3HU B KATHO30MCKON
ape»

PackpriBaTh copep:kaHue TEPMUHOB U
MIOHATHUH: apxel, apxebakTepuu,
[IMaHOOAKTEPUH, TPOTEPO30I,
ajgeo30i, KeMOpH, OPAOBUK, CHITYD,
JIeBOH, KapOoH, nepmb, [lanres, Tetuc,
TPUIIOOUTHI, PUHUODUTHI,
PaKOCKOPIHOHBI, MaHIIUPHBIE PHIOBI,
KOTHUJI03aBpbI, Me3030M, [ OH/1BaHa,
JlaBpasus, Tpuac, opa, Mej, XBOMHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OCIEMHUTHI, aMMOHUTHI, THHO3ABPHI,
apXeoNTEPUKC, TOKPBITOCEMEHHEIE,
KalHO30M, NaJICOreH, HEOI'eH,
aHTPOIIOr'€H, MaCCOBOE BHIMUPAHUE.
XapakTepHu30BaTh pa3BUTHE KU3HU

Ha 3eMJIe 10 3paM U IEPUOJIaM.

VY cranaBiMBaTh 3aBUCUMOCTD MEXIY
re0JIOTUYECKUMU MPOLECCaMU,
U3MEHEHUSIMU KJIMMaTa U IPoLeccaMu
B JKMBOW IIPUPOJIE.

OOBICHATH TPUYMHBI PACIIBETA
CUCTEMATHYECKUX TPYII OpraHu3MOB
B Pa3JIMUHbBIC APbI U TIEPUOJIBI.
AHaM3UPOBATh MPUYUHBI U CICACTBUS
MAaCCOBBIX BBIMUPAHHUIA.

HasbiBaTh ocHOBHBIE apoMOph03bI
PacTeHUH U )KUBOTHBIX.
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[TpuBOANTH MPUMEPHI TEPEXOTHBIX
(bopM OpraHuzMoB.
AHaIM3UPOBaTh MYTH PELICHUS
po0IeMBbl COXpaHEHUS
O6uopazHooOpasus Ha 3emJie

4.9

CoBpemeHHas cucTemMa
OPraHUYECKOT0 MHPA

CoBpeMeHHas CUCTEMA OPraHU4ECKOr0
mupa. [lpunnune! knaccupukanuu
opranu3MoB. OCHOBHBIE

CUCTCMATHUYCCKUC I'PYIIIILI OPraHnu3MOB.

JdeMoHCcTpanuu
Tabmuibl u cxembl: «CoBpeMeHHas
CHUCTEMa OPTraHUYECKOTO MUPa»

PackpriBaTh coqiep:kaHue TEPMUHOB U
MOHSATHN: OaKTEepPUH, apXEH, BBICIINE
pacTeHus, 3e1E¢HbIe BOJJOPOCIIH,
OarpsiHKU, Oypbie BOOPOCIIH,
MOXOBH/THBIC, TATIOPOTHUKOBUTHBIC,
XBOIICBUIHbIC, INITAYHOBUIHBIC,
roJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KAIIIEYHOTIOJIOCTHEIE,
MJIOCKWE YePBH, KPYTJIbIe YEPBH,
KOJIbYaThIe YePBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOP/I0BBIE,
rpuOBbI, TUITATHUKHA, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CHCTEMY OpPraHU4eCKOr'0 MUPA,
Ha3bIBaTh OCHOBHBIE CHCTEMATHUECKHE
TPYIIITBI OPTaHU3MOB.

OOBICHATH PUHITUIIBI KJIACCU(DUKAITUN
OpPTraHU3MOB.

[lepeuncnsaTe OCHOBHBIE IPU3HAKU
MPOKAPHOT, PACTCHUH, )KUBOTHBIX,
rpu0OB, KPACHBIX U OYPBIX BOJIOPOCIEH.
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[IpuBOAMTE MPUMEPHI IPEACTABUTENIEH
OCHOBHBIX CUCTEMATUYECKUX IPYIII
OpraHu3MOB

Hrtoro yacoB 1o Teme 15
5 Tema «IIponcxokaeHHe YeJ10BEKAa — AHTPONOr eHe3)»
5.1 | AaTponosorus — 1 Paznenel u 3a1aum aHTPONOIOTHH. PackpriBath copepxanne TEPMUHOB U
HayKa O YeJIOBEKE MeTo1bl aHTPOIIOJIOTUH. MOHSTUN: aHTPOIONOT U1, MOPOIOTHS,
JdemoHcTpanumn AHTPONOTE€HE3, aHTPOIIOMETPHS,
Tabnuibl u cxembl: «MeToabl PEKOHCTPYKLIUA, apXECOJIOrus,
AHTPOIOJIOT M. sTHOTrpadus.
Oo6opynoBanue: MyJsLKU Ha3spiBats pasnens! u 3agauu
OKaMEHEJIOCTEM, IIPEIMETOB AHTPOIIOJIOTHH.
MaTEpUAIIbHON KYJIbTYPbI IPEAKOB XapakTepru3oBaTb METO/IbI
yesoBeka; pororpadun HaXOA0K AHTPOIIOJIOTUM U CPABHUBATH UX MEKIY
VICKOITA€MBIX OCTaTKOB YeJIOBEKa cO00Ii.
Brigenars Bompockl 3BOJIFOIUU
YeJI0BEKa, UCCIIEIyEMbIE TTPU TTOMOIIU
Pa3IMYHBIX METOAOB
5.2 | Pa3Burtue 1 CraHoBNE€HHUE TPEACTABICHUN PackpeiBath copepxanre TEPMUHOB U
MPEJCTABICHUI O MIPOUCXOKICHUHU YEJIOBEKA. MOHATUI: aHTPOIOT€HHAsl TEOPHs,
O MPOUCXOKICHUHU Penurunosnsie Bo33peHusl. TpynoBas Teopus, Homo sapiens.
YyeJoBeKa CoBpeMEHHbBIC HAYYHBIE TEOPHH. OuenuBatsh Bkiaa Y. Jlapsuna

JleMmoHcTpanum

Iloprper: Y. /lapBuH.
TaGaunbl U cxeMbl: «MeToabl

AHTPOITIOJIOTH» .

B Pa3BUTHE IIPEICTABICHUN

0 IIPOUCXOKICHUN YEJIOBEKA.
AprymMEHTUPOBAHHO KPUTHKOBATH
PENUTUO3HBIE TIPEACTABICHUS
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OoOopynoBanue: MyJsKU
OKaMeHeJ0CTeH!, IPEeIMETOB
MaTepUATLHON KYJIBTYPBI IPEIKOB
4esioBeka; pernpoaykiuu (hororpadun)
KapTUH C MU(DOIOTHUYCCKUMU U
OMOICMCKUMU CIOKETaMU
IPOMCXOXKICHUS YeTIOBEKA

O MPOUCXOKICHUH YEJIOBEKA C TTO3UIINHI
€CTECTBEHHBIX HAYK.

XapakTepu30BaTh HaAYYHbIC TEOPUU
MIPOUCXOKIEHUS YEIIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OpPraHUYEeCcCKOro Mupa

CX0ACTBO YENOBEKA C dKUBOTHBIMH.
CucremarnyecKkoe MoJjoKEHUE
yenoBeka. CBUIETENbCTBA CXOACTBA
YEJI0BEKa C KUBOTHBIMH:
CPaBHUTEIBHO-MOP(OJIOrHYECKUE,
AMOpHOIOrHYecKue, (PU3H0I0ro-
OMOXMMHYECKHE, ITOBSICHYECKHE.
OTau4us yeaoBeKa OT KUBOTHBIX.
[IpAMOXOXKIEHUE U KOMILIEKC
CBS3aHHBIX C HUM IMpU3HAKOB. Pa3zBuTue
TOJIOBHOT'O MO3T'a ¥ BTOPOM CUTHATIBbHOU
CUCTEMBI.

JdeMoHCcTpanuu

Tabnuipl ¥ cxeMbl: «I"0JT0BHON MO3T
yenoBekay, «HenoBekooOpasHbie
00e3bsHb», «CKelleT YyeaoBeKka u
CKeJIeT IuMMaH3e», «PyIuMeHThI 1
aTaBU3MBI».

OOopynoBaHme: CKEIET YEIIOBEKA,
MOJIEJIb Yeperia YeJoBeKa 1 ueperna

PackpriBaTh conepkanne TEpPMUHOB U
NOHATUMN: PYAMMEHTHI y YeJIOBEKa,
aTaBU3MBI Yy U€JIOBEKa,
NPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cUCTEMa.

OrnpenensaTe CucTeMaTu4ecKoe
MTOJIOKCHHE YEJIOBEKA B OPTaHUIECKOM
MUpE.

BoISBIIATE UepThl CXOACTBA U PA3TUUUS
YeJIOBEKA U KUBOTHBIX.
XapakTepus3oBaTh CBUICTEIHCTBA
CXOJICTBA YEJIOBEKA U )KMBOTHBIX
(cpaBHUTETBEHO-MOP( OJIOTHYECKHE,
AMOpHOIOrHYecKue, PU3HOJI0r0-
OMOXMMUYECKUE, TTOBEACHUECKHE).
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYINMEHTOB Y Y€JIOBEKa.

OmnuceIBaTh IPU3HAKA YETIOBEKa,
chopMUPOBABILIUECS B CBSI3U

C IPEBECHBIM 00pa30M KU3HU MPEIKOB
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IMMIIaH3€; MOJIeNIb KUCTH YEJIOBEKa U
KHCTH IIMMIIaH3E.

JlaGopaTopHas padora

«3yuenne 0coOOEHHOCTEHN CTPOCHUS
CKeJIeTa YeJIOBeKa, CBA3aHHBIX

C TIPSIMOXOXKICHUEM

1 TIPSIMOXOKICHUEM.
BouISIBASTE IPUYKMHBI 0COOEHHOCTEMH
CTPOSHHUSI Yeperia yeaoBeKa

110 CPAaBHEHHUIO C YEJIIOBEKOOOpa3HBIMU
00e3bsIHaMU.

CpaBHUBATh OPYIUHHYIO IEATEIHHOCTD
YEeJIOBEKA U )KUBOTHBIX.

CpaBHUBaTh OCOOCHHOCTH BBICIIICH
HEPBHOMU JIEATEITLHOCTH YEJIOBEKA U
’KUBOTHBIX

5.4 | IBroKyIIue CUIIBI JIBrxytue cuibl ((haKkTops) PackpeiBaTh comepkaHue TEPMUHOB U
(paxTopsi) aHTpOIIOTeHEe3a: OMOIOTUYECKUE, TIOHSATHIA: HACIECTBCHHAS
aHTPOIIOTEeHE3a corpanbabie. COOTHOIIIEHUE M3MEHYUBOCTb, ECTECTBEHHBIN 0TOOD,

OMOJIOTMYECKUX B COITMATbHBIX OpyauitHas 1eATeIbHOCTh, TPYITIOBOE
(akTOpOB B aHTPONOTEHE3E. COTPYJIHUYECTBO, OOIICHUE, PEYb.
JemoHcTpanumn XapaKkTepru30BaTh JBUKYILIHUE CUJIIBI
Tabnuitel v cxembl: «/[BIKyIIHe CUITBI | aHTpOTIOTeHEe3a: OMOIOTHYEeCKue U
aHTPOIIOT€HE3a. COLIMAJILHBIE
O0OopynoBanme: MyJIsKU TPEAMETOB
MaTepUAIbHON KYJIbTYPhI IPEIKOB
YeJoBeKa

5.5 | OcHoBHBIE CTAANU OcCHOBHBIE CTaJIMU aHTPOIIOTeHE3A. PackpbiBaTh cosepxaHue TEPMUHOB U

AHTPOIIOI'CHE3a

Pannue yenoBexkooOpa3Hbie 00€3bsHBI
(TIPOKOHCYJIbI) ¥ pAaHHHUE TTOHTHJIBI —
o0IIIie MPeIKN YeII0BEKOOOPa3HBIX
00€3bsH U JIIoAeH. ABCTPATIONMUTEKHA —
JNBYHOTHE MPEIKH JroAeh. YemoBek

TIOHATHM: aBCTPAIONUTEK, YesioBek
yMmebii, YeloBeK MpsIMOX OIS,
Yenorek reiaensoeprckuii, Yenosek
HEAHAEPTAIbCKUN, KPOMaHbOHEII,
JICHUCOBCKHMI 4eJIoBeK, YeaoBek
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YMEJIbIA, IEPBBIE U3TOTOBJICHUS
opynui Tpyna. Yenosek
NPSIMOXOISIINN U TIEPBBIN BBIXOJ]
moel 3a penensl Agpuxu. Yenosek
reiaenpoeprekuil — o0Iu mpeIoK
HEAHAEPTAIBCKOTO YEJIOBEKA U
YyeJoBeKa pazyMHoro. UenoBek
HEAHJACPTAIbCKUN KAK BU/I JIFOJCH
XOJIOMHOTO KJIMMara. YemoBek
pPa3yMHBIA COBPEMEHHOT'O THIIA,
JICHUCOBCKHMI YE€JI0BEK, OCBOCHHUE
KOHTHUHEHTOB 32 npeaenaMmu AQpuku.
[TaneoreneTnka u nmajacorecHOMHKA.
JemoHcTpanumn

Iloprpetsr: JI. Jluku, A. 4. Porunckui,
M. M. I'epacumos.

TaGaunbl U cXEMBI: «DBOJIIOIHOHHOE
JIPEBO YEITOBEKA», «ABCTPAJIOMUTEK,
«YesoBek ymenslity, «HenoBek
MPAMOXOAAIINNY, «J|eHUCOBCKUI
4yenoBeK», «Heannepranbupy,
«KpomanpoHn1b», «IIpenku yemoBekay.
OoOopynoBanue: MOJIeM TOpCa
MPEJIKOB YEIOBEKA; MYJIKU ITPEAMETOB
MaTEpUAIIbHON KYJIbTYPbI IPEAKOB
YyeJIOBeKa

pa3yMHBIN COBPEMEHHOIO THIIA,
[AJICOr€HETHKA.

XapakTepru30BaTb OCHOBHBIE CTAAUU
AHTPONIOT€HE3A.

BBISBIATE IPOrPECCUBHBIEC YEPTHI,
MOSIBUBILMECS Y MPEKOB YEIIOBEKA

Ha Pa3HbIX CTAIUSIX AHTPOIIOreHE3A.
[IpuBOaUTE pUMEPHI TPEACTABUTEIICH
OCHOBHBIX CTa/IMM aHTPOIOT€HE3A!
OMNUCHIBATH X AaHTPOITOMETPUUYECKHUE
JTaHHBIE, 00pa3 KU3HHU U OPYIAUS TPyHa.
CpaBHUBATH NPEICTABUTEIEH OCHOBHBIX
CTaJli aHTPOIOTeHE3a
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5.6 | DBomous DBOJIOIUS COBPEMEHHOI'0 YEJI0OBEKA. PackpriBath comepikanrne TEPMUHOB H
COBPEMEHHOI0 EcTecTBeHHBIN 0TOOpP B MOMYJIALUAX MOHSTHUI: MyTallUOHHBIN ITpOIECC,
yesoBeKa yenoBeka. MyTallMOHHBIN MTPOLECC U noJUMOp(U3M, MOMYISIIMOHHBIE

nonumopdusM. [lonynsuonssle BOJIHBI, Apeii¢ TeHOB, MUTpaIus,

BOJIHBI, Ipeii() TeHOB, MUTpallUs U «(pdexT ocHOBaTENID.

«3¢deKT ocHOBaTeIS» B MOMYJSIIMIAX | XapakTepu3oBaTh POJib €CTECTBEHHOTO

COBPEMEHHOT0 YeJIOBEKa. 0TOOpa B MOMYJISAIUAX COBPEMEHHOTO

JleMoHCTpanuu YeJIoBeKa.

Tabmuub! 1 cxembl: «ITansl 3BomoUnK | OIlEHUBATh POJIb MYTAI[MOHHOTO

YeJIOBEKa» nporiecca, MOMyJISIIIHOHHBIX BOJH,
aperida reHoB, MUrpanuu, «3dpdexra
OCHOBATEJS» B DBOJIFOLIAN MOIYJISALAN
COBPEMEHHOI0 YEJIOBEKA.
[TpuBoauTH MpUMEPHI PaKTOPOB,
CHOCOOHBIX BbI3BATh MOIMYJIALIMOHHBIE
BOJIHBI B 9BOJIOLIMM COBPEMEHHOTO
yeJioBeKa

5.7 | YenoBeueckue pachl. Yenoseueckue pacel. [lonsitue o pace. | PackpriBarh coqepikanrue TEPMUHOB U

MexaucuurninHapHbIe
METO/IbI AaHTPOIOJIOTUU

Bonbiime pacel: eBporieonaHast
(eBpasuiickasi), aBCTpaIO-HETrPOUTHAS
(?xBaTOpHaIbHas ), MOHT'OJIOW THAS
(azuarcko-amepukaHckas). Bpems u
MyTH PacCeNICHHs YeJIoBeKa 1Mo
riaHete. EMWHCTBO YenoBeueckux pac.
Hay4Hast HECOCTOATETHHOCT pacu3Ma.
[IprcnocoOIeHHOCTh YeloBeKa

K Pa3HbIM YCIIOBHUSIM OKPYKAIOILIEH

HOHSITHUI: paca, pacoreHes, pacusm,
COLIMATIbHBIN TApPBUHU3M.
XapakTepu30BaTh MPU3HAKU OOIBIINX
pac 4ejoBeKa: eBpONeOUTHON
(eBpa3uiickoil), aBCTpaIO-HETPOUTHON
(?KBaTOpHUATIBLHON ), MOHTOJIOUTHOM
(a3uarcko-aMepUKAHCKOM).

BBISABIATH MPUINHBI BOSHUKHOBEHUS
YeJI0BEYECKUX pac.
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cpensl. Biustnue reorpaguyeckoi
cpenbl U apeiida reHos

Ha MOPGOJIOTHIO M (PU3UOJIOTHIO
YeJIoBeKa.

MexanciuunInHapHble METObI

B (hu3nueckoit (OMOIOruuecKoi)
AHTPOIOJIOTHH. DBOJIFOLIMOHHAS
AHTPOIOJIOTHSI U MAJICOAHTPOIIOJIOTHsI
YEJI0BEYECKUX TOMYJISUN.
buoconmanbHbie UCCIEI0BAHUS
pUpobI yenoBeka. McecnenoBanue
KOABOJIIOIIMU OMOJIOTHYECKOT0 U
COLIMAJILHOTO B YEJIOBEKE.
JemoHcTpanumn

Tabmuiel u cxembl: «Packl yenoBekay.
IIpakTuyeckas padora

«3yueHune 7KOJI0rHYECKUX aanTaiui
YEJI0BEKa»

[IpuBOaUTH MpUMEPHI aTaNITUBHBIX
MIPU3HAKOB Yy MIPEACTaBUTEIICH
YEJI0BEUECKHUX pac.

[IpuBOOUTH CBUAETENHCTBA EIUHCTBA
MIPOUCXOXKICHHUSI YEJIOBEYECKHUX pac.
CornocTaBiATh aalTUBHBIC TUITHI
JIIOJIEW C paCOBBIMHU NPU3HAKAMMU.
JIoKa3bIBaTh HAYYHYIO
HECOCTOSITEIbHOCTh pacu3ma

Htoro 4acos 1o Teme 10
6 | Tema «I9Kojorus — HayKa 0 B3aUMOOTHOIIIEHUSIX OPraHU3MOB U HAIOPTAaHU3MEHHBIX CHCTEM C OKPY:KAaKOIIei
cpeaoin
6.1 | 3apoxneHue u 1 3apokICHUE U PA3BUTHE SKOJIOTUN PackpeiBaTh conepxaHue TEPMUHOB U

Pa3BUTUC SKOJIOIMH

B Tpynax A. ['ymOonbara, K.®. Pynbe,
H.A. Cesepriosa, 3. I'ekkens,

A. Tencnu, B.H. Cykauéna. Paznensr u
3aaun 3KoyIoruu. CBs3b IKOJIOTUU

C ApYTUMHU HayKaMH.

MOHSATUI: YKOJIOTHS, ayTIKOJIOTHS,
CHUHAKOJIOTHSI, DKOJIOTHsS COOOIECTB U
AKOCHUCTEM, KOJIOTHSI BUIOB U
MOITYJISILIU M.

XapakTepru3oBaTb OCHOBHBIE ATAIbI
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JleMmoHcTpanum

Hoptpersl: A. I'ymGonbar,

K. ®@. Pynwe, H. A. CeBepiios,

9. I'ekkenb, A. Tenciu, B. H. Cykaués.
Tabaunbl U cxeMbl: «Pa3aensl
SKOJIOTHI)

3apOKICHUS U PA3BUTHUS YKOJOTUM KaK
HAYKHU.

[IpuBOoIUTH TPUMEPHI OOHEKTOB
M3Yy4E€HUS IKOJIOTHUH.

Ha3bpiBath OCHOBHBIE 3a/1a4M, CTOSIIIIUE
nepesl y4€HbIMU-3KOJI0TaMHU.

VY craHaBnMBaTh B3aUMOCBSI3b YKOJIOTUH
C ApYTMMU HayKaMH

6.2

MeTo/1bI KOJOTHH.
3HaueHue
DKOJOTMYECKUX
3HAHMHU 171 YeJIOBEKa

Metonabl dxonoruu. [lonesrie
HaO0JII0IeHNsI. DKCIIEPUMEHTHI

B DKOJIOTUH: IPUPOIHBIE U
naboparopHbie. MoienupoBaHue
B DKOJIOTUM. MOHUTOPHHT
OKpY>KaloIleH CPebl: JTOKAJIbHBIM,
PErMOHANIbHBIN U TJI00aTbHBIH.
3HaYeHUe SKOJIOTMUECKUX 3HAHUI
IUTS YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33PEHNE KaK OCHOBA CBA3EH
YEJI0BEYECTBA C MTPUPOION.
DOopMUPOBAHUE FKOJIOTUUECKOU
KYJbTYPbI U DKOJIOTHYECKOM
IrPAaMOTHOCTH HACEJICHUSI.
JleMmoHcTpanum

TaGaunbl U cxeMbl: «MeToabl
sKoJIoTun», «CxeMa MOHUTOPUHTA
OKPYKaIOIEH CPEIbI».

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITUI: TI0JIEBbIE HAOIIOICHNUS,
MOHHUTOPHUHT OKPYKAIOIIEH CPeIbl,
MO/IEJIMPOBAHUE, IKCIIEPUMEHT,
IIPOrHO3UPOBAHME.

XapakTepru30BaTh METO/Ibl HKOJIOTHH.
[TpuBOIUTH MPUMEPHI MTOJIEBBIX
HaOJIOICHUI B DKOJIOTHH.

BrIsBIIATE 0COOEHHOCTH MOHUTOPUHTA
OKpY>Karoller Cpellbl Kak METOAa
HKOJIOTMYECKUX HCCIIEIOBaHUMH.
OO00CHOBBIBATH 3HAYEHUE
AKCIIEPUMEHTOB B AKOJIOTMYECKUX
UCCIJIEIOBAHUSX.

CpaBHUBAThH TAOOPATOPHBIE U
MIPUPOJIHBIE IKCTIEPUMEHTHI KaK METO/IbI
HKOJIOTMYECKUX HCCIIEIOBAaHUM.
OneHuBaTh 3HaYEHUE MPOTHO3UPOBAHUS
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JlaboparopHasi pabora
«3yueHne METo0B AKOJIOTUUECKUX

KaK METOJa DKOJIOTMYECKUX
HUCCIICJOBAHUI.

UCCJIEIOBAHUI» O00CHOBBIBaTH HEOOXOAMMOCTh
DKOJIOTUYECKUX 3HAHUU
JUIsl COBPEMEHHOIO YEJIOBEKA
Hroro yacoB o teme 3
7 | Tema «OpranusMsbl 1 cpeia 00MTAHUA»
7.1 | Dxomoruueckue 1 Dkonoruueckue (HakTopsl U PackpbIBaTh conepxaHue TEPMUHOB U
bakTopsI 3aKOHOMEPHOCTH UX IEUCTBUS. MOHSTHA: SKOJOTHUeCKUil pakTop,

Knaccuduxarus s3K0I0ruaecKux
(hakTOpoB: a0UOTHUIECKHE,
OuoTuyeckue, anTpororenusie. Oomme
3aKOHOMEPHOCTH JIEUCTBHUS
skosorudeckux gaxropos. [IpaBuio
munnmyMma (K. llnpenrens,

1O. JInbux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTCHOOMOHTHBIE
OpPTaHHU3MBI.

JdeMoHCcTpanuu

TaOauIel v cxXemMbl: «IKOJIOTHIECKUE
(axTopbI».

Oo6opynoBanue: repbapuu u
KOJUTCKITMHN PACTCHUHA W )KUBOTHBIX,
PUCTIOCOOTIEHHBIX K BIUSHUIO
Pa3IMYHbBIX KOJIOTHUECKUX
dakTopoB

OMOJIOTMYECKUN ONITUMYM,
OTrpaHUYMBAIOIIUN (TUMUTUPYIOIIIU )
dbakrop.

KnaccuduuupoBarb 3K010ruuecKme
(akTOpHI 110 pa3HBIM OCHOBAHUSIM.
XapaxkTepu3oBaTh 00111e
3aKOHOMEPHOCTH JIEUCTBUS
HKOJIOTMYECKUX (PaKTOpPOB.
OO60CHOBBIBAThH JEHCTBUE 3aKOHA
ONTHUMYMa M 3aKOHA OI'PaHUYMBAIOIIETO
dakropa.

[IpuBOAUTE IPUMEPHI:
WJUTIOCTPUPYIOIIKE JIEHCTBHE MMPaBUIIa
MUHUMYMa, OTPAaHUYUBAIOIIETO
(bakTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPraHU3MOB
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7.2

AOHOTHYECKHE
dakTopsl. CBET Kak
YKOJIOTUYECKUU

dakrtop

Aobunotnueckue (aktopsl. CBET Kak
sKosoruueckuit akrop. [erictrue
pPa3HBIX YYACTKOB COJIHEUHOT'O CHEKTPA
Ha OpraHu3Mbl. DKOJIOTUYECKHE
TPYIIIBI PACTEHUN U JKMBOTHBIX

10 OTHOIIEHUIO K CBeTy. CHUTHaIbHAs
poJib cBeTa. POTONEPUOIU3M.
JdeMoHCcTpanuu

Tabmuier u cxembl: «CBETOBOM
CHEKTP», «IKOJOTUUECKUE TPYIIIIbI
YKUBOTHBIX MO OTHOIIICHUIO K CBETY».
Oo6opynoBanmue: repdbapun
CBETOJIIOOUBBIX, TCHEIOOUBBIX U
TE€HEBBIHOCIIMBBIX PACTEHUMN;
CBETOII0O0MBBIC, TCHETIOOUBBIC U
TE€HEBBIHOCIIMBbIE KOMHATHBIE
pacTeHusl.

JlaboparopHasi padora
«BpIsIBIIEHHE TPUCTTOCOOTICHU
OpPraHU3MOB K BIIMSTHUIO CBETA»

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSATHUH: CBET, (DOTONEPHOIU3M.
XapakTepu3oBaTh JECUCTBUE CBETA KAK
HKOJIOTMYECKOro (pakTopa.

CpaBHUMBATH JICUCTBUE PA3HBIX
YYaCTKOB COJTHEYHOTO CIIEKTpa

Ha OPTaHU3MBI.

BbIsBIISAITE OCOOEHHOCTH CTPOSHUS U
KU3ZHEACATEIbHOCTH PACTEHUM pa3HBIX
AKOJIOTUYECKUX TPYMI MO OTHOIIECHUIO
K CBETY (CBETOJIIOOUBBIE, TEHETIOOUBBIE,
TEHEBBIHOCIIUBBIC).

[IpuBOAUTE MPUMEPHI PACTEHUIN PA3HBIX
AKOJIOTUYECKUX T'PYMI MO OTHOIIEHUIO
K CBETY.

BbIsBIIATE OCOOEHHOCTH CTPOCHUS U
KU3ZHEACATEILHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTUUECKHUX TPYIII TTO OTHOIIECHUIO
K CBETY (JIHEBHbIE, CyMEpPEUHBIE,
HOYHBIE).

[IpuBOIUTH MPUMEPHI JKUBOTHBIX
Pa3HbBIX YKOJOTUYECKUX TPYII

110 OTHOIIEHHUIO K CBETY.

OO60CHOBBIBATH 3HAUEHUE
(doTtonepuou3mMa B )KU3HA OPraHU3MOB
U JJIs1 TPAKTUKU CEITbCKOTO

X0351CTBa
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7.3

AOuoruueckue
(bakTopsbI.
Temneparypa kak
JKOJIOTUYECKU U

dakTop

Temmneparypa Kak 3KOJIOrHYECKUN
dakrop. [elicTBue TeMiepaTypsl

Ha opranusMsbl. [IolKWII0TEpMHBIE U
FOMONOTEPMHBIE OPTraHU3MBL.
DBPUTEPMHBIC U CTEHOTEPMHBIC
OpraHU3MBbl.

JdeMoHCcTpanuu

Tabnuiibl U cxeMbl: « TernIoKpoBHbIE
KUBOTHBIE», «XOJIOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanue: repbapuu u
KOJUICKITMH TCIUIOIOOUBEIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHUM; yyyerna IITUL] U 3BEPEN.
JlaGopaTopHas padora
«BrIsiBIIEHNE TPUCTTOCOOTIECHUM
OpPraHu3MOB K BIUSHUIO TEMIEPATYPhD»

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSATHI: TEMIIEpATypa,
MOMKUIIOTEPMHBIE (XOJIOIHOKPOBHBIE),
rOMOMOTEPMHBIE (TEMIIOKPOBHBIE)
OpraHu3Mbl, aHAOMO3, IBPUTEPMHBIC
OpraHU3MbI, CTCHOTEPMHBIC OPTaHU3MBI,
TEPMOPETYIISALUS.

XapakTepru3oBaTh JICHCTBUE
TEMIIEPATYPbl HA OPraHU3MBI.
BbIsSIBASITE OCOOCHHOCTH CTPOEHUS U
KUZHEACATEIbHOCTH MONKUIOTEPMHBIX
(X0IOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeTIOKPOBHBIX) JKUBOTHBIX.
[IpuBoAUTE MpUMEPHI NOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeTIOKPOBHBIX) JKUBOTHBIX.
BobISIBASITE OCOOCHHOCTH CTPOEHUS U
KU3HENIEATEIbHOCTH TEILI0IIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHui.

[IpuBOAUTH MPUMEPHI TEMIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pPacTEeHUM.

[IpuBOaUTH MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | Abuotuueckue BrnaxxHOCTB KakK 3KOJIOTMYECKUI PackpeiBath copepxanne TEPMUHOB U
¢dakTopsl. Bnaxxnocts ¢akrop. [Ipucnocobienus pacreHui MOHSATUH: BIQKHOCTh, TUAPOPUTHI,
KaK SKOJIOTUYECKU I K MOJICPKAHUIO BOJHOTO OanmaHca. rUrpoPuTh, ME30(UTHI, KCEPOPUTHI,
dakto Knaccuduxanus pacrenuit ’KUBOTHBIE: BOJHBIE, ITOJIYBO/IHBIE,

10 OTHOILIEHUIO K BOJE. Ha3eMHBbIE.
[Ipucnoco6nenust >kUBOTHBIX XapakTepru3oBaTh JEHUCTBUE BIIAXKHOCTU
K U3MEHEHUIO BOJTHOTO PEXKUMA. KaK DKOJIOTUYeCKoro (hakropa.
JemoHcTpanum BbIsBIISAITE OCOOEHHOCTH CTPOEHUS U
Tabmuub! u cxembl: «OU3NOTOTHUECKHUE | )KU3HEIEATEIBHOCTH PACTEHUM Pa3HbIX
aJanTalnyy >KMBOTHBIXY. HKOJIOTMYECKUX TPYIIIT IO OTHOLIEHHUIO
Oo6opynoBanme: repbapuu pacTeHU, | K BOJIE.
OTHOCSIIIUXCS K TUTpodUTaM, [IpyBOIUTH IPUMEPHI PACTEHUIN PA3HBIX
KcepopuTam, Me30pUTaM, KOMHAaTHBIE | DKOJOTMYECKHUX TPYIII [0 OTHOUIEHUIO
pacTeHus TaHHBIX TPYIIIL. K BOJE.
JlaGopaTopHas padora BrisBiATE aHaTOMUYECKHE U
«AHATOMUYECKHE OCOOEHHOCTHU (U3HOJIOTHYECKHE TTPUCTIOCOOTICHUS
pacTeHuil U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.
[IpuBOAUTH NPUMEPHI BOJHBIX,
NOJIYBOJHBIX U HA3EMHBIX KUBOTHBIX
7.5 | Cpenbl oOutanus Cpenpl oOUTaHMs OPraHU3MOB: BOAHAas1, | PackpwiBaTh cojepikaHue TepMUHA

OpraHHu3MOB

Ha3€MHO-BO3yILIHAs!, IOYBEHHAs,
rIIyOWHHAs TTOMTOYBEHHAS,
BHyTpHOpranu3smMeHHas. ®u3nko-
XUMUYECKHUE OCOOCHHOCTU CPeT
0oOWTaHUs OPTraHU3MOB.

«cpena oOUTaHus.

XapakTepu3oBaTh 0COOEHHOCTH
BOJITHOW, HA3€MHO-BO3AYIIIHOM,
MMOYBEHHOM, INTYOMHHO MOANOYBEHHON U
BHYTPUOPTraHU3MEHHOM cpeji OOuTaHus.
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[IpucnocoOieHnsI OPraHu3MOB K KU3HH
B Pa3HBIX Cpejiax.

JemoHcTpanumn

Tabauiel u cxembl: «Cpesibl 0OUTaHUS
OpPTraHU3MOBY.

OO0opynoBanme: KOJJICKIIUU
’KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax

CpaBHUBATh (PU3NKO-XUMHUYECKHE
YCIIOBHSI pa3HbIX CpeJl OOUTaHMUS.
BbIsSBASATH uepThl NpUCIOCOOIEHHOCTH
OpPraHu3MOB K OOUTaHUIO B BOJIHOIA,
HA3€MHO-BO31YIIIHOM, IIOYBEHHOM,
BHYTPUOPraHU3MEHHOM cpefax
oOUTaHUS.

[IpuBOINUTH MPUMEPBI OPraHU3MOB,
OoOWTaIOIIKX B Pa3HBIX Cpelax

7.6 | buonoruueckue buonornueckue purmel. BHenHue u PackpbiBaTh copepxaHue MOHATHUS
PUTMBI BHYTpEeHHUE pUTMBbI. CyTOUHBIE U «OUOJOTUYECKUE PUTMBIY.

TOANYHBIE PUTMBL. XapakTepu3oBaTh 0COOEHHOCTH
[Tpucrnoco6IeHHOCTh OPraHU3MOB K BHEIIHUX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUI TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
JKU3HHU. [TpuBoAUTE pUMEPHI TPOSIBJICHUS
JdeMoHCcTpanuu OMOJIOTHYECKUX PUTMOB Y Pa3HBIX
Tabmuipl 1 cxeMbl: «bromornueckue OpPraHU3MOB.
PUTMBD. BoISIBASTE 4epThI MPUCIIOCOOICHHOCTH
Oo6opynoBanue: repoapuu u OpPraHu3MOB K CE30HHBIM W3MEHEHUSIM
KOJUIEKIIMW PACTEHUN U )KUBOTHBIX, YCJIOBUU JKU3HM.
o0Jiaaroux YepTamu OnmceIBaTh CE30HHBIC SIBJICHUS B )KU3HU
MPUCIIOCOOIEHHOCTH K CE30HHBIM OpPraHu3MOB, PaCIPOCTPAHEHHBIX
W3MEHEHUSIM YCIOBUN JKU3HU B CBOEM MECTHOCTH

7.7 | XKuznennnie popMbl Kuznennsie popMbI OPraHU3MOB. PackpriBath coniepxaHue MOHATHS

OpraHnu3MOB

[TonsiTue o ku3HEeHHOU popme.
XKuznennsie popmbl pacTeHUI:
J€pEBbsl, KYCTAPHUKH, KYCTAPHUYKH,

«OKU3HEHHas (hopMa OpraHu3May.
BbIABIISATE OCOOEHHOCTH CTPOSHUS U
KU3HEAECATEIbHOCTH PACTEHUN Pa3HBIX

131



denepanpHas padbogas nporpamMma | buosaorus. 10—11 kmaccsl (yriryOn€HHBIH YPOBCHB )

MHOTOJIETHHE TPaBBI, OJTHOJICTHHE
TpaBbl. JKu3HEHHbIE (DOPMBI KUBOTHBIX:
TUAPOOHNOHTHI, TEOOMOHTHI,
a’poOroHThl. OCOOEHHOCTH CTPOCHHS U
oOpasa >KM3HH.

JemoHcTpanumn

TaOnuibl u cxembl: «KnU3HEHHBIC
(dopmbI pacTeHnit», « Ku3HeHHbIC
(OpPMBI KUBOTHBIXY.

Oo6opynoBanue: repbapuu u
KOJUICKIIUY PACTEHHIA U )KHBOTHBIX
Pa3ITUYHBIX )KU3HEHHBIX (hopM

KU3HEHHBIX (OpM.

[TpuBOANTH MPUMEPHI PaCTEHUI pa3HbIX
KU3HEHHBIX (POpPM.

BbISBASTH OCOOEHHOCTH CTPOCHUS U
KU3ZHENIEATEIbHOCTH JKUBOTHBIX Pa3HbIX
KU3HEHHBIX (POPM.

[TpuBOAUTH IPUMEPBI )KUBOTHBIX
pa3HbIX JKU3HEHHBIX (hOpM

7.8

buotnueckue hakTopbl

buornueckue daxkropsl. Buabl
OMOTHYECKUX B3aUMOJIEHCTBUN:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOUO03
u ero ¢opwmel. [Tapazutusm,
KOOMepanus, MyTyaau3M,
KOMMEHCAJU3M (KBapTUPAHTCTBO,
HaxyieOHn4ecTBo). Herpoduueckue
B3aUMOJICHCTBUS (TOMMHMYECKUE,
¢dopuueckue, padpuueckue). 3HaUeHUE
OMOTHYECKUX B3aUMOAEHCTBUM IS
CYIIIECTBOBAHHS OPTaHU3MOB B CPEJIE
oburtanust. [IpyHIUI KOHKYPEHTHOTO
HCKJTFOUYEHUS.

JdemoHcTpanumn

Tabauiel v cxembl: «IKOCUCTEMA

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATUM: KOHKYPEHIIUSI, XUIIIHUYECTBO,
Mapa3uTU3M, MyTYaJIU3M,
KOMMEHCAJIU3M, HETPO(hHUUECKHE
B3aUMO/JICHCTBHS.

XapaKkTepu30BaTh BUIBI OMOTHYCCKUX
B3aMMO,ICHICTBUM.

OOBSACHSTH CYIITHOCTh KOHKYPEHITUH,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyajau3Ma, KOMMEHCaIUu3Ma.
[IpuBOaUTE MMPUMEPHI OPraHU3MOB,
YYaCTBYIOIIHUX B OMOTUYECKUX
B3aUMOJICHCTBUSX PA3HBIX TUIIOB.
O1ieHuBaTh 3HaUeHNE OMOTUYECKUX

B3aMMOJICVCTBUM ISl CYIIECTBOBAHUS
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IIAPOKOJIUCTBEHHOTO JIECAY,
«DKOCHCTEeMa XBOMHOIO JIecay,
«lenu nmutanus», « XMIITHAYECTBO,
«Ilapasutnzm», «KOHKypeHLIUs»,
«Cumbomnosy, «KomMmeHcaau3m.
OO0opynoBanme: KOJJICKIIUU
KUBOTHBIX, Y4ACTBYIOIINX

B Pa3JIMYHBIX OMOTUYECKUX

OpPraHU3MOB B Cpe/ie OOUTaHUSI.
OO00CcHOBBIBATh AEHCTBHE MPUHIINIIA
KOHKYPEHTHOI'O MCKJIFOUEHUS

B3aUMOJICHCTBHUIX
HTtoro gacoB 1o TemMe 9
8 Tema «Ikos0rusi BUA0B U MOMYJIAMIN»
8.1 | Dxonornueckue 3 DKOJOTMYECKUE XapaKTEPUCTUKHU PackpriBath comepkaHue TOHITHS
XapaKTEPUCTUKH nonyJistuud. [omyssius kak IO YJISALIUS.
TIOIYJIS AN ouosornyeckas cucrema. Poib OruieHuBaTh 3HAYEHUE HEOTHOPOIHOCTH

HEOJJTHOPOJHOCTH CpeJibl, (PU3NUEeCKUX
O0apbepoB U OCOOCHHOCTEN OMOJIOTHH
BUJI0B B (POPMHUPOBAHUU
IIPOCTPAHCTBEHHOU CTPYKTYPBI
nomnyssuuid. OCHOBHBIE ITOKa3aTeIu
MOMYJIALNN: YUCIEHHOCTD, MIIOTHOCTH,
BO3pacTHAas U MOJI0Bast CTPYKTYpa,
POXKIaEMOCTb, PUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPAITHSI.
JdemoHcTpanumn

Tabnuibl ¥ cxembl: « IKOIOTHUECKHE
XapaKTEPUCTUKH TTOM YIS,
«IIpocTpaHcTBeHHas CTPYKTYpa

cpensl, puznyeckux 6apbepoB H
0ocoOeHHOCTEN OMOJIOrMY BUOB

B (hpopMUpOBaHUM MPOCTPAHCTBEHHOM
CTPYKTYPbI TTOMYJISIITUH.

[IpuBOaUTE IPUMEPHI MOMYJISALUH
pPa3HbIX BUJIOB PACTEHUM U )KUBOTHBIX.
XapaxkTtepu3oBaTh OCHOBHBIE
AKOJIOTUYECKHUE TTOKa3aTeIn
MONYJIALUU: YUCIEHHOCTD, INIOTHOCTb,
BO3pACTHAs U TI0JIOBAsI CTPYKTYPA,
POXKJ1a€MOCTbh, MPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTpAIUS.
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IOITYJIALUN, ((BOBpaCTHBIG IMupaMuJibl
ITOITYJIALTU )

8.2 | Dxomoruyeckas DKOJOru4ecKas CTpyKTypa nonyssanuu. | PackpeiBaTh copepxanne TEPMUHOB U
CTPYKTYypa OneHKa YUCAEHHOCTH TTOMYJISALINH. MOHATUI: TUHAMUKA HOMYJISLINH,
TIOITYJISILIAH. JlunaMuyKa MOMyJISIHUA U €€ PETYJIANHs. | OMOTUYECKUM MTOTEHITAN OIS,
JlnHaMuKa nomyJssanuu buotnyeckuii moTeHIMAT MONMYJISAIUNA. | KPUBBIC BBDKUBAHUS, (PAKTOPHI
U €€ perysius MonenvpoBanue TUHAMUKH CMEPTHOCTH, EMKOCTb CpPE/IbI.

nonyJsinuu. Kpussle pocra OOBICHATH 3aKOHOMEPHOCTHU

YUCJIEHHOCTH nonyJsinuu. Kpusbie pasMelieHus ocooer monynsuu

BBDKUBAHUS. Peryisus YucaeHHOCTH | Ha 3aHUMAaeMOW TEPPUTOPHUH.

HOMYJISIIUMN: POJb (GAaKTOPOB, OneHuBaTh OMOTUYECKUN MTOTEHIINAI

3aBUCSIIUX U HE 3aBUCAIINAX OT MOIYJISINUI Pa3HbIX OPraHU3MOB.

TUIOTHOCTU. DKOJIOTUYECKUE CTPATETUN | AHAIM3UPOBATh KPUBBIE POCTA

BUJI0B (1- 1 K-cTparerun). YHCJICHHOCTH TOMYJISIUU U KPUBbBIC

JdemoHcTpanumn BBDKMBaHMSL.

Tabnuiet u cxembl: «CKOPOCTH OO0O0CHOBBIBATH MIPUUHUHBI CACPIKUBAHUS

3aCeJICHUS TOBEPXHOCTH 3eMIIH OMOTHUYECKOrO MOTEHIAIa POCTa U

Pa3IMYHBIMU OPTaHU3MaAMM MIPUYHHBI BCIIBILIEK POKIAEMOCTH
y OTJEIbHBIX OPraHU3MOB.
[lepeuncnsate HakTOPbl CMEPTHOCTH,
PETYIUPYIOLIME YUCIEHHOCTD
MOIYJIALMN PACTEHUN U dKUBOTHBIX.
OnuceIBaTh 3KOJOTHYECKUE CTPATETUH
BHJIOB

8.3 | Dxonoruyeckas HUIIIA [TonsiTue 00 HKOTOrMUECKON HUIIIE PackpeiBars copepxanre TEpMUHOB U

BUIA

Bua. Mectoobutanue. MHOromepHas
MOJENb DKOJOTHYECKON HUIITU

MOHSATHI: YKOJIOTMYECKasi HUIIA, BUJI,
apeaJ, UHBa3Hsl.
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JIx. M. XatunHcona. Pasmepsl
JKOJIOrMYeCcKou HullM. [loreHunanbHas
Y peaqv30BaHHAs HUIIU.

Bup xak cucrema nomnynsiuid. Apeansl
BUJIOB. BUBI U UX )KU3HEHHBIC
CTpaTeruu. JKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAEHUS U
MUTPALIMHI )KUBOTHBIX. bromornueckue
VWHBA3UU YY>KEPOJIHBIX BUIOB.
JlemoHcTpanumn

IToprper: /. 1. XaTunHCOH.
Tabaunel U cxeMsul: «Moaeib
JKOJIOTMYECKOU HUILIN

Jx. . XaTunHCOHaY.
Oo6opynoBanue: repdbapun pacTeHUI;
KOJUIEKIIUY )KUBOTHBIX.
JlaboparopHasi padora
«ITpucnocoOaeHust ceMsiH pacTeHUN

K pacCeICHUIO»

XapakTepu30BaTh MHOIOMEPHYIO
MOJIENb YKOJIOTUYECKOW HUIITN

JIxx. . XarunHCcoHa.

[TpuBOAUTE MPUMEPHI FKOJOTUUECKUX
HUIII Pa3HBIX BUJIOB PACTEHUN U
KUBOTHBIX.

BrIsgBIATE OTIIMYME DKOJIOTMYECKON
HUIIY BUJA OT €ro MECTOOOUTaHUSI.
['padmueckn n3o00paxxkarh
MHOTOMEPHYIO MOJIEJIb KOJIOTHYECKOM
HUILU JIJIs1 Pa3HBIX BUJIOB.

BbIABAATE NPpUYMHBI pa3anduin

B pa3Mepax AKOJOTMYECKON HUIIN

Y Pa3HbIX BUJOB PACTEHUIN U )KUBOTHBIX.
AHaM3UpOBaTh MPUUUHBI U
MOCJIE/ICTBUS CMEHBI YKOJIOTMYECKON
HUIIN

Hroro yacoB 1o teme 9
9 | Tema «Jkoiiorus cood1ecTB. IKOJIOrHUECKHE CHCTEMbI»
9.1 | CooOmrecTBO 1 CooOmectBa oprann3MoB. bronieno3 u | PackpeiBaTh cofep:kanre TEPMUHOB U
OpPraHu3MOB — ero cTpykrypa. CBsizu Mexay HNOHATHN: OMOLIEH03, OUOTOII.
OMOLEHO3 OpraHu3MaMH B OMOLIEHO3E. XapakTepu3oBaTh OMOIIEHO3 U €ro

JdemoHcTpanumn
Tabmuiet u cxembl: «CTpyKTYpa

CTPYKTYpPBI: BHJIOBYIO,
MIPOCTPAHCTBEHHYIO, TPOQUUECKYIO.
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OHoIIEH03a», «DKOCHCTEMA
IIMPOKOJIMCTBEHHOTO JIecay,
«IKoCcUcTEMA XBOMHOTO JIECay

[lepedncnsaTe ¥ MPUBOAUTH MPUMEPHI
CBSI3€H MEX]1y OpraHu3MaMHu
B OMOIIEHO3€

9.2

DKOCHUCTEMA

DKocucTeMa Kak OTKpbITasi CuCcTeMa
(A.JIx. Tencnn). @yHKIMOHAIBHBIE
0JIOKM OpTraHU3MOB B 9KOCHCTEME:
MIPOYIIEHTHI, KOHCYMEHTHI,
penyueHThl. Tpoduueckue ypoBHHU.
Tpoduueckue 1enu u ceTu.
AbGuotrueckue 0JIOKU IKOCUCTEM.
[TouBBI U WJIBI B AKOCHUCTEMAX.
KpyroBopot BeliecTB 1 MOTOK YHEPTUU
B DKOCHCTEME.

JleMmoHcTpanum

Ioprpersl: B. H. Cykaués,

A. JIx. Tencnu.

Tabnuub! u cxembl: «OyHKIIMOHAIBHBIE
TPYIIBI OPTaHU3MOB B DKOCHCTEME),
«KpyroBopoT BEIIECTB B IKOCUCTEMEY,
«Ilenu nutanus (macrOuIHas,
JETPUTHAS ).

Oo6opynoBanue: repObapuu pacTeHUI;
KOJUICKIIUM HACEKOMBIX; Uy4esia MTHI] U
3BEpEN

PackpbIBaTh cosnepxkaHue TEPMUHOB U
MOHATUI: IKOCUCTEMA, TPOAYLIEHTHI,
KOHCYMEHTBI, PeIYLIeHThI, TPOUUIECKUE
yYpOBHH, Tpopuueckre (MUILEBbIe) HEnu
U CETH.

Ha3zpiBaTh CTpYKTYpHBIE KOMIIOHEHTHI
HKOCHCTEMBI.

Xapaktepu3oBaTh QYHKIUHU U
MPUBOJIUTH MPUMEPHI OPraHU3MOB

B SKOCHUCTEME HAa OCHOBE MMEIOIINXCS
3HAaHMM O PACTEeHHUsIX, Tpudax,
OaKTepHsIX U KUBOTHBIX.

OnuceIBaTh KPyroBOPOT BEIIECTB U
ITIOTOK 3HEPIHH B IKOCUCTEME.
OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYIOBOPOTE
BEILIECTB U TIOTOKE YHEPT M.
[IpuBOAUTH MPUMEPHI OPraHU3MOB,
3aHUMAIOIUX pa3Hble YPOBHU
Tpo(pUUECKUX MUPAMUJL.

CocTaBisTh CXEMbI IEPEHOCA BELIECTBA
Y DHEPrUHU B SKOCHUCTEMAX (LIeTH
MUTAHUS).
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CpaBHI/IBaTB HaCT6I/IH_IHBIC U JCTPHUTHLBIC
OCIIN ITMTaHHSA

9.3 | Dxomoruveckue OcCHOBHBIE MTOKa3aTENH SKOCUCTEMBI. PackpeiBaTh conepxaHue TEPMUHOB U
pamMuIbl buomacca u npoayKiusi. MOHSITUI: TPOIYKIIMsL, Onomacca,
DKOJIOTUYECKHUE MUPAMU/IbI YHACET, AKOJIOTMYECKasi MupamMmuaa.
OMOMacChl U YHEPIUH. XapakTepu3oBaTh MpaBuia
JleMOHCTpanuu AKOJIOIMYECKUX MUPAMHUJT YUCEN,
TaOnauiel ¥ cxembl: «IKOJIOrHYecKas OMOMaccChl M YHEPTUU.
NMpaMUJIa YUCE», « IKOJIOTHYECKAs] OOBICHATH MPUYMHBI PA3TUYUN
nupamuia OMoMacch», B IIPOIYKTUBHOCTH Y Pa3HBIX
«OKOJIOru4ecKasl nupamMuaa SJHEPrum» | IKOCUCTEM.
[IpuBOIUTH MPUMEPHI IPAKTUYECKOTO
MPUMEHEHUS MTPaBUI KOJIOTUYECKUX
UpamMmu.
CpaBHUBaTh OMOMACCy U MPOIYKIIHIO
HKOCUCTEM CyIIM 1 MHUpPOBOIrO OKEaHa
9.4 | 3amenenus Junamuka sxocucmem. PackpeiBars copepxanue TEpPMUHOB U
COOOIIECTB — Kamacmpodguueckue nepecmpotiku. ITOHATHN: CYKIIECCHUsL, KITMMAKCHOE
CYKLIECCUHU @nykmyayuu. HanpaBiieHHbIE COOONIECTBO, CYKIIECCUOHHBIN PsiJI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccuu. [lepBUYHbIC U BTOPUYHBIC
CYKILIECCHH U X TPUYHHBI.
AHTpPOTIOTCHHBIE BO3ICHCTBHSI

Ha cykieccuu. KimmmakcHoe
coobmecTBo. buopasznooOpasue u
MIOJTHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOWYUBOCTHU COOOIIIECTB.

XapakTepu3oBaTh CYKIECCHUM:
IIEPBUYHBIC U BTOPUYHBIE, IPUBOIUTD
UX IPUMEPHI U HA3bIBATh IPUUUHBI
CMEHBI COOOIIECTB.

CpaBHUBATh BpEMEHHBIE U KOPDEHHBIE
OMOreoIeHO3bl Ha KOHKPETHBIX
IIpUMeEpax CBOEH MECTHOCTH.
MopenupoBarh pe3yJIbTaThl Ipouecca
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JleMmoHcTpanum

Tabmuiet u cxembl: «OOpa3zoBaHue
6omotay, «IlepBuuHas cykieccus,
«BoccTaHoBnieHue sieca mocie mnoxapa

CMEHBI OMOT€OIIEHO30B MO/ BIUSHUEM
aHTPOMOTEHHOTO (hakTOpa

9.5 | IIpuponusie [IpupoaHbIE 3KOCUCTEMBI. PackpeiBath copepxanre TEpMUHOB U
DKOCHCTEMBI Oxocucmemvl 03€p u pex. Ikocucmemsl | TOHATUN: (PUTOIIIAHKTOH, 300IIJIAHKTOH,
Mopell u okeanos. Ixocucmemvl MyHOp, | IPYCHOCTb.
J1ecos, cmenetl, NyCmvlHb. XapakTepu30BaTh NPUPOJHBIC
JlemoHCcTpanumn DKOCHUCTEMBI, UX OCHOBHBIE
Tabauiel v cxembl: «DKOCUCTEMA KOMITOHEHTHI (Ha IpUMepe 03epa,
IIMPOKOJIMCTBEHHOTO JIECAY, XBOWHOI'O U IIUPOKOJIMCTBEHHOTO Jieca).
«IKOCHCTEMA XBOMHOTO JIECAY, OOBICHATH MPUYHMHBI PA3TUYHOM
«IKOocUCTEMA 03EPAY. OroMacchl IPOAYLEHTOB U
OOopynoBanme: akBapryM Kak MOJICNIb | KOHCYMEHTOB B IIPUPOIHBIX
KOCUCTEMBI. HKOCUCTEMAX.
IKCKypcusi «IKCKypcHsi B TUMUYHBIN | COCTaBJIATh MACTOUIIHBIE U IETPUTHBIC
OuoreorieHos (B 1yOpaBy, Oepe3HsIK, IEMY TUTAHUS TPUPOTHBIX IKOCUCTEM.
€JIbHUK, HA CyXO/I0JIbHBIN WU [TpuBOaUTH MPUMEPHI OPraHU3MOB,
NOMMEHHBIH JIyT, 03€po, 00I0TO)» BXOJSIIIUX B COCTaB (PUTOIJIAHKTOHA,
300IJTaHKTOHA, OEHTOCA.
OOGOCHOBBIBATH POJIb IPYCHOCTH
B KM3HU HA36MHBIX SKOCUCTEM.
CpaBHUBaTh OMOMACCy U MPOIYKIIHIO
BOJIHBIX U HA3€MHBIX IKOCHUCTEM
9.6 | AuTpororeHHbie AHTpPONIOT€HHbIE SKOCUCTEMBI. PackpsiBaTh conep:kaHe TEPMUHOB U
AKOCUCTEMBI Arposkocuctema. ArporeHos. MOHSATUI: arpO’KOCUCTEMA, arpOLIEHO3,
(arposKocucTEMBI) Paznuuust Mex1y aHTPOMIOT€HHBIMU U | MOHOKYJIBTYPA.
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MPUPOJAHBIMHA SKOCUCTEMAMH.
JdemoHcTpanumn

Tabnuubl ¥ cXembl: «ATPOLIEHO3Y,
«KpyroBopor BEIIECTB U IMOTOK
SHEPrUHU B arpolEeHO3Ee».
Oo6opynoBanmue: repdbapuu
KYJIbTYPHBIX U JUKOPACTYIIHUX
pacTeHuu.

IKCKypcusi « IKCKYpCHs

B arpo3KOCUCTEMY (HA MOJIE WU
B TEIUIMYHOE XO35IUCTBO)»

XapakTtepu3zoBaTb OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[TpuBOAUTH MPUMEPHI arPOIKOCUCTEM.

CocTaBsTh LCIIN ITUTAHUA arpoOLCHO34a.

OO60CHOBBIBATh MPUYMHBI HU3KOM
YCTONYHUBOCTH arpO3KOCUCTEM.
CpaBHUBATh arpoO3KOCUCTEMBI U
IPUPOJHBIE IKOCUCTEMBI.
XapakTepu30BaTh pPOJIb YEIOBEKA
B COXPAHEHUHU YCTOWYHMBOCTH
arpodKOCHUCTEM

9.7

YpO0IKOCUCTEMBI.
DKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE
KOMITOHEHTHI YPOO3KOCHCTEM.
I'opoackas ¢uiopa u dayna.

CuHaHTponM3anuUs rOpoJICKON (PayHBbI.

buonornueckoe n X0341MCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U
ypOOIKOCHCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI
OpPraHU3MOB B SKOCHUCTEMAX.

Ponv xackaonozo sghghexma u 6u0os-
20uUuKamopos (Koueswix 6U00s)

8 PYHKYUOHUPOBAHUU IKOCUCEM.
[TepeHoc 3HEpPruM U BEMIECTB MEKTY
CMEKHBIMH IKOCUCTEMAMHU.

Y CTOMYMBOCTH OPraHU3MOB,

PackpriBath conmepikanrue TEPMUHOB U
MOHATUI: ypOOIKOCUCTEMA,
CHHAHTPOIN3alKsA, TOPOACKas ¢iopa,
ropoJickas payHa, SKOMOHUTOPHUHT .
XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI YPOOIKOCUCTEM.
OnuceIBaTh OMOJOTHYECKOE U
XO3SIICTBEHHOE 3HAYEHUE
ypOOIKOCHUCTEM.

[IpuBOIUTH IPUMEPHI U OIICHUBATH
COCTOsTHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsiBASITE 0COOEHHOCTH TOPOJICKOM
(bropsl 1 payHBI.

CpaBHUBaTh YpPOOIKOCUCTEMBI U
MPUPOJHBIE IKOCUCTEMBI
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MOIYJISIIUI U 3KOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX
BO3JICHCTBUM.

Mexanuzmwl 6030eticmaust 3a2psa3HeHUl

PA3HBIX MUNOG HA CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIIAAYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbI
9KO0JI02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 B030EUCHBUSL.
Metonosorusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOMOTEHHBIX
SKOCHUCTEM.

JdemoHcTpanumn

Tabmuiet u cxemsl: «IIpumepsr
ypOOIKOCHCTEM.

IIpakTuyeckas padora

«M3yueHune u onrcanue
ypOOIKOCHUCTEMBIY.

JlaGoparopHasi padora

«3yuenue pazHooOpa3us MEJIKUX
MMOYBEHHBIX YWICHUCTOHOTMX B PA3HBIX
AKOCHUCTEMAX)»

Hroro uacoB o teme

12

140



denepanpHas padbogas nporpamMma | buosaorus. 10—11 kmaccsl (yriryOn€HHBIH YPOBCHB )

10

Tema «buocdepa — ri1odanbHas IKOCHUCTEMA»

10.1

buocdepa. CtpykTypa
U cocTaB Ouocdepsl

2

buocdepa — obmennanerapHas
00oJ104Ka 3eMJIH, T CYIIECTBYET WU
CylLIECTBOBAaJA KU3Hb. Pa3BuTune
MpeIcTaBIIeHUi 0 brochepe B Tpyaax
9. 3rocca. Yuenue B.M. Bepnaackoro
o 6uocdepe. Ob6mactu 6uocheps: u eé
cocrtaB. JKuBoe BeriecTBo 6mochepsl u
ero (pyHKIuH.

JdeMoHCcTpanuu

[loprpetsl: B. U. Bepnaackuit,

3. 3rocc.

Tabauue! u cxembl: «I'eocdepbl
3eMiin», «OyHKIIUU )KUBOTO BEMIECTBAY»

PackpeiBaTh conepxaHue TEPMUHOB 1
MOHATUM: Ouocdepa, )KUBOE BEIIECTBO,
KOCHO€ BEIIleCTBO, OMOKOCHOE
BEIIECTBO, OMOreHHOE BEIIECTBO.
[TpuBOoUTH POPMYIUPOBKU OCHOBHBIX
nonoxeHn yuenus B. U. Bepranckoro
o ouocdepe.

XapakTepu3oBaTh 0071acTH OMochephl U
MX COCTaB, HA3bIBaTh 00JIACTH
pacrpocTpaHEeHHs )KUBOTO BEIIECTBA

B 000J109KaxX 3eMJIU U BBISBIISITh
MIPUYHHBI €T0 Pa3IMIHOTO
pacmpeneacHusl.

[lepeuncnsaTe yHKIINHU )KHBOTO
BenecTBa ouocdepsl (rasosas,
OKHUCJIUTEITLHO-BOCCTAHOBUTEIILHAS,
KOHIICHTPAIIMOHHAS, OMOXUMHYECKas ).
[TpuBOANTH PUMEPHI MPEOOPA3YIOIIETO
BO3/ICHICTBHUS JKUBOTO BEIIECTBA HA
ouocdepy.

AHanM3upoBaTh M OICHUBATH
OMOJOrHYECKYI0 MH(OPMALUIO

0 II100aJTBbHBIX IKOJIOTUYECKUX
npobaeMax 6uocdepsl, MOJIy4aeMyro

13 pa3HbIX HCTOYHUKOB.
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OuenuBats Bkaag B. 1. Bepnazackoro,
3. 3r0cca B CO3[JaHUE YUCHUS
o obuocdepe

10.2

3aKOHOMEPHOCTH
CYIIECTBOBAHUS
omochepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYILECTBOBAHUS
ouochepnr. OcobeHHocT GUoCchepsh
KaK TJI00aJTbHOM 9KOCUCTEMBI.
JIlnHaMHU4Y€eCKOE PaBHOBECHE

B 6uocdepe. KpyroBopoTsl BeliecTs u
OMOreoXnuMUYecKHe IUKIbI (Yriaepoa,
a30Ta). PUTMUYHOCTH SIBIICHUM

B Ouocdepe.

JleMmoHcTpanum

Tabauue! u cxembl: «I'eocdepbl
3emnn», « DyHKIIMHU KUBOTO
BELIECTBAY,

«KpyroBopot a3ora B Ipupoje»,
«KpyroBoport yriieposia B Ipupoe,
«KpyroBopoT KUCIIOpO/ia B IPUPOJIEN,
«KpyroBopoT BOJIbI B IPUPOJIE»

PackpbiBaTh conepxkaHue TEPMUHOB U
MOHATHUH: TJI00ATbHAS YKOCUCTEMA,
JTMHAMUAYECKOE PAaBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOreOXUMUYECKUE LIUKIIBI.
XapakTepu30BaTh 0COOEHHOCTH
ouocdepsl Kak riiodarbHON
HKOCUCTEMBI.

Onpenenste GyHKIUIO OHOChEpbI

B oOecrieyeHn OMOTEHHOTO
KPYrOBOpOTA BEIIIECTB Ha TIJIaHETE.
XapaxkTtepu3zoBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIbI, YTIiIepoaa, a30Ta.
CpaBHUBaTh OCOOCHHOCTH KPYTrOBOPOTa
pa3IMYHbBIX BEIICCTB.

OueHuBaTh 3HaUEHUE KPYrOBOPOTa
BEIIECTB /JIsl CYIIIECTBOBAHUS KU3HU
Ha 3eMJie.

OOBICHATH POJIH OPraHU3MOB

B OHMOJIOTHYECKOM KPYrOBOPOTE
BEILIECTB.

BBIABIATE TMHAMHUYECKOE PAaBHOBECHE
ouocdepsl.
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[TpuBOAUTH MPUMEPHI PUTMUIHOCTH
SIBIICHUH B Onocdepe

10.3 | 3oHanbHOCTH 2 3oHansHOCTH OMOChepsl. [lonsTHE PackpeiBaTh conepkaHue TEPMUHOB U
ouochepsl. OCHOBHBIE 0 6uome. OCHOBHBIE OMOMBI CYIIIU: MOHSATUIN: OMOMBI, TYHJIPa, XBOMHBIC
OMOMBI CYIITH. TYHJpa, XBOMHBIE JIeCa, CMEIIAHHbIC U | JIeca, CMEIIIaHHbIE JIECa,
VYcroiunBocTh IIMPOKOJIMCTBEHHBIE Jieca, CTENH, IIMPOKOJIMCTBEHHBIE JIeca, CTENH,
onochepsr CaBaHHbI, TYCTHIHU, TPOIIUUECKHUE JIECA, | CABAHHBI, IYCTHIHU, TPOIIUUYECKHUE JIeCa,

BBICOKOTOpbs. Kimmar, pacTUTENbHBINA | BBICOKOTOPBS.
Y )KUBOTHBIA MUP OMOMOB CYIIH. IToka3piBaTh Ha KapTe U
CrtpykTypa u GyHKLHS )KUBBIX CUCTEM, | XapaKTEepPU30BaTh OCHOBHbIE OMOMBI
OLICHKA X PECYPCHOr0 MOTEHIMANa U | CYILH.
ouochepHbIX PYHKITUM. CpaBHUBaTh OCOOEHHOCTH KJIMMaTa,
JleMmoHCcTpanum MOYB, PACTUTEIHHOTO U 5KUBOTHOTO
Tabnuiibl U cxeMbl: «OCHOBHBIE OMOMBI | MUPa Pa3HbIX OMOMOB CYIIN 3EMJIH.
cymmny, «Knumarnueckue nosica BobISIBASTE IPUYUHBI 30HATTLHOCTH
3emmm», « Tynnapay, «Taiiray, B Onocepe
«CMerIanHbIi J1ecy,
«IIIupokonCTBEHHBIHN Jiec», «CTenby,
«CaBanHay, «IIycTbiHm»,
«Tponnueckuu Jiec.
Oo6opynoBanue: repbapuy pacTeHUN
pa3HbIX OMOMOB; KOJUIEKIIUHU YKUBOTHBIX
HToro yacoB o teme 6
11 | Tema «YesioBeK U OKpY:Ka0OIIAs CPeaay
11.1 | BozneiictBue 2 DKOJOTHYECKUE KPU3UCHI U X PackpeiBath coaepkaHne TEPMUHOB

JeroBeKa Ha Onochepy

npuunHbl. Bo3aencreue yenoBeka
Ha 6uocdepy. 3arpsa3HeHUE BO3YIITHON

Y TIOHATHUH: aTMocdepa,
BEIIECTBA-3aI PSI3HUTEIH,
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cpeasl. OxpaHa BO3ayXa. 3arpsA3HEHUE
BOZHOM cpenibl. OXpaHa BOJAHBIX
pecypcoB. Pazpymienue nousbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3meHenue
KJIUMaTa.

JemoHcTpanumn

Tabnuiel v cxembl: «3arps3HeHue
atMocdepbl», «3arpsi3HeHue
ruaApocepu», «3arpsa3HEHHUE TTOYBBIY,
«ITapaukoBbIi 3 hexT

MAPHUKOBBIN 3PPEKT, «030HOBAS
IbIPay», «KUCIOTHBIE TOKIN,
ruapocdepa, IBTpodUKaIus BOJTOEMOB,
MOYBa, HPO3HS MTOYB, IECTULIUIBI,
JKOJIOTUYECKUN KPU3UC.
AHaM3UpoOBaTh aHTPOIIOTEHHbIC
(hakTophl BO3/ICUCTBUS Ha Orochepy
(ponb YesoBeKa B MPUPOJIE) Ha pa3HBIX
ATarax pa3BUTHUS YEIOBEUECKOT O
oOuiecTBa.

XapakTepu3oBaTh ri100aTbHBIC
AKOJIOTUYECKHUE MPOOTIEMBI;

OCHOBHBIE HICTOYHUKHU aTMOC(EPHBIX
3arpsiI3HEHUI; SKOJIOTMYECKUE
po0IeMbl, CBA3aHHBIC

C YBEJIMYEHUEM TpaHCIIOPTa

B KPYITHBIX TOPOJIaX; IBTPODUKAIIUIO
BOZI0OEMOB; MTOCJIEACTBUS 3arpsI3HCHUS
BOJI XUMUYECKHMU BEILIECTBAMU;
BO3JICMCTBUE YEIIOBEKA HA [IOYBEHHbIN
MTOKPOB.

AprymMeHTupOBaTh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUU B PELICHUHU
BOIIPOCA O MOJJEPKAHUN YCTOMYNBOCTH
ounochepsl
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11.2

AHTpPONIOT€HHOE
BO3JIEHCTBUE

Ha PaCTUTENbHBIN U
KUBOTHBIA MUD.
OxpaHa npupozsl

AHTpONOreHHOE BO3/ICHCTBUE

Ha PACTUTEIBHBIN U )KUBOTHBIN MUD.
OxpaHa pacTUTEIHLHOTO U KUBOTHOTO
Mupa. OCHOBHBIC TTPUHITUIIBI OXPAHBI
npupoasl. Kpacusie kHuru. Oco6o
OXpaHsAEMbIC MPUPOTHBIC TCPPUTOPUHN
(OOIIT). boranuueckue caabl U
300JIOTMYECKHE MMAPKH.
JlemoHcTpanumn

Tabmuub! 1 cxembl: «Oco00

OXpaHseMble IPUPOIHBIE TEPPUTOPUIY.

Oo6opynoBanmue: gororpadun
OXpaHsEMbIX PACTEHUH U )KUBOTHBIX
Kpacnon knuru PO, KpacnHoit kHuru
peruoHa

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSATHI: COKpaIllCHUE
O6unopazHooOpasus, oXxpaHa IPUPOIbI,
0c000 OXpaHseMble TPUPOJIHBIE
tepputopun (OOIIT), 6oTaHnuecKuit
caJl, 300JIOTMYECKUM TTapK.
XapakTepu30BaTh MJIAHETAPHYIO POJIb
pacTeHHil 1 >KUBOTHBIX.

[TpuBOAUTH MpPUMEPHI TPSIMOTO U
KOCBEHHOI'O BO3/IEICTBHSI YEJIOBEKA
HA PACTUTEbHBINA U )KUBOTHBIN

MUP.

XapakTepu30BaTh MPUHIUTIBI
«BcemMupHOM CTpaTeruu OXpaHsbl
MIPUPOIBD».

[lepeuncnsiTe 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoguTe npumepsr OOIIT,
PacroJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh HA IPUMEPAX OMACHOCTH
COKpallleHusi OMO0I0TruYeCcKoro
pazHoo0pa3us 3eMiI.

[IpuBOIUTH MPUMEPHI PEAKUX H
MaJIOUHMCJICHHBIX BUJIOB PaCTECHUM U
KUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH
pernoHoB U Kpacayro kHury PO
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11.3

Paumonanenoe
[IPUPOOIIOJIB30BAHUE
Y YCTOMYHBOE
pa3BUTHE

OCHOBHBIE TPUHILINIIBI YCTOMYUBOTO
pa3BUTHUS YEJIOBEUECTBA U MPUPO/IBI.
PanmonansHOE IPUPOAONOIH30BAHKE
U COXPaHEHHE OMOJIOTUYECKOTO
pazHo00pa3us 3eMIIH.

OO61ue 3aKOHOMEPHOCTH
rJI00AJTbHBIX SKOJIOTUYECKHUX
Kpu3nucoB. OCOOEHHOCTH
COBPEMEHHOT'0 KpU3HCa U €TO
BEPOSITHBIC TTOCIICICTBHSI.

Pa3BuTHe METOI0B MOHUTOPUHTA
Pa3BUTHS OMACHBIX TEXHOTEHHBIX
IIPOLIECCOB.

Cucmemmbie uccnedo8anus nepexooa
K pecypcocbepezaioweli u
KOHKYPEHMOCHOCOOHOT dHepemuKe.
buonoeuueckoe pasnoobpasue u
ouopecypcol. Hayuonanvnule
UHGOpMayuoHHvle cucmembl,
obecneyusarowue 00Cmyn

K UHGhOpMayuu no cocmosaHuio
OMOENbHLIX BUO08 U IKOCUCTEM.
OcHoebl sKopeabunumayuy IKOCUCmeMm
U cnoco608 6opvovI

¢ buonospedcoeHusMU.
Pexoncmpyxkyusa mopckux u HazemHvix
9KOCUCTEM.

PackpeiBath copepxanre TEpPMUHOB U
MOHATHM: PALMOHAIBHOE
MPUPOJIOTIOJIB30BAHUE, YCTOUYUBOE
pa3BUTHE, TPUPOJIHBIE PECYPCHI,
DKOJIOTUYECKHUM CIIC]I.

XapakTepu30BaTh OCHOBHBIE TPUHILIUIIBI
YCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA U
PUPOJIBI.

OnuceiBaTh HEMCUEPHAEMBIE U
HCUYEPIIAEMBbIE ITIPUPOJHBIE PECYPCHI,
MOJYEPKUBAsE OTHOCUTEIILHOCTh
HEHCYEPIAEMOCTH ITPUPOTHBIX
PECYPCOB; XapaKTEPU30BaTh MPOIECCHI
X BO3HUKHOBEHHUS U YCIIOBUS CPEIBI,
MIPUBOIAIINE K X (POPMHUPOBAHMIO.
PackpsiBaTh 11po0IeMBbl pariioHaIbHOTO
MPUPOAOTIOJIH30BAHUS U HAXOAUTH MYTH
UX pEIICHUs
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JlemoHcTpanumn
Tabauuel U cxeMbl: «Moaenu
YIPaBJISIEMOI0 MUPA»

HTtoro 4acos 1o Teme 6
PeszepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I1IO ITPOI'PAMME
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