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denepanbHas paboyas mnporpaMma 1o ydeOHOMY mpenmery «buosorusy»
(yrinyOn€uHbpiii ypoBeHb) (mpeameTHas 00y1acTh «ECTeCTBEeHHO-HAaydHBIC MPEAMETHI)
(masee COOTBETCTBEHHO — TIporpaMMa 10 OWOJOTUM, OWOJIOTHS) BKJIKOYAET
MOSICHUTEJIbHYIO 3aIUCKY, COJIepKaHue 00yUeHHUs, TUTAHUPYEMBbIEC Pe3yJIbTaThl OCBOCHUS
porpamMMsbl 10 OMOJIOTUH.

[TosicHuTeNnbHAsT 3aMUCKa OTpa)kaeT OOIIME IeMM M 3aJladyd U3y4eHus: OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJIOTHYCCKUX TMPEANOCHUIOK K €& HM3YyYCHHI0 O00yJarolmuMMCS,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXONIbl K OTOOpY COIEp)KaHUf,
K OIpEACNCHUI0 TUIAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYECKOTO
IIJJAaHUPOBAHUS.

Conepxanue OOy4eHHSI PACKPBIBAET COJEpXKATEJbHbIC JIMHUW, KOTOPBIC
MpeJIaraoTcs sl 003aTeIbHOI0 M3YYEHHUs B KaXKJIOM KJIacce Ha YpOBHE CpPEIHEro
o011ero oopa3oBaHus.

[Inanupyembie pe3ysbTaThl OCBOCHHMS NPOrpaMMbl 1O OWOJIOTHU BKJIIOYAIOT
JMYHOCTHBIE, METAlpeIMETHBIE pEe3yabTaThl 3a BECh IMEpUOJ] OOYUEHHUS Ha YpPOBHE
cpemHero oomero oopa3oBaHus, a TaKKe MPEIMETHBIC TOCTIKEHUST 00ydJaromerocs 3a
KKIBIA TOT 00yICHHUS.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o 6MoJ0rMK Ha ypoBHE CpeAHEro oO1ero oopazoBanus pa3padoTaHa
Ha ocHOBe DenepanbHOoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuuU
B Poccumiickoit ®eneparun»y, ®I'OC COO, Konmenimuu mnpenogaBaHus y4eOHOTO
npenMera «buonorus» W OCHOBHBIX MOJOXKEHUM (eaepanbHOil pabodeil MmporpamMMsI
BOCITUTAHHSI.

VYyuebnslii npeamer «buonorus» yrinyonénnoro ypoBHs uzydenus (10—11 kmaccsr)
ABIIIETCA OJHUM M3 KOMIIOHEHTOB TMpeIMeTHOM obsactu «EcTecTBeHHO-HayuHbIE
npeametely. CormacHo nonoxeHusM OI'OC COO npodunbHbie yueOHBIC MPEIMETHI,
n3yJaeMbIe Ha yriIyOJIEHHOM YPOBHE, SBIISIOTCS criocoOoM nuddepeHnuani o0ydeHus
Ha YPOBHE CpeAHEro ooduiero ooOpa3oBaHus U MPU3BAHBI 0OECIEYUTh TPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIMM, CPETHUM OOITUM, CPETHUM TPO(HECCHOHATBHBIM U BBICIITAM
oOpa3oBanueM. B To ke BpeMs KaXIbIil M3 3THX YYCOHBIX MPEAMETOB TOJKEH OBITh
OPUEHTUPOBAH Ha MPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCHUTATEIbHBIX
W pa3BUBAIONIMX 3aJa4, CBS3aHHBIX C MpoQopueHTAIMe OoO0yJaromuxcs u
CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOW OOJIAaCTHM HAYYHOrO 3HAHMS, CBSI3aHHOTO
c OuoJoruen, MEIUIIMHON, PKOJIOTUEH, IICUXOJIOTHEH, CIIOPTOM HJIM BOCHHBIM JIEIIOM.

[Iporpamma mo Ouosioruu AA€T MPEACTABICHHE O LM W 3aJadax U3Y4CHHS
yueOHoro npeamera «buosorus» Ha yriayOJEHHOM YpPOBHE, OmpeeisieT o0si3aTesbHOe
(VHBapUAaHTHOE) MPEAMETHOE COJIep)KaHHE, €ro CTPYKTYPHUPOBAHHME IO pasfenaMm Hu
T€MaM, paclpelesieHue MO KiaccaMm, PEKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYEHUs
y4e0HOT0 MaTepuala ¢ yuéToOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH
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y4eOHOro TIpoliecca, BO3pPACTHBIX oOcoOeHHOcTel oOydaronuxcsa. B mporpamme
no OHOJOTMM peajnu30BaH MPHUHIMI TPEEMCTBEHHOCTH C H3yYEHHEM OUOJIOTUU
Ha YpPOBHE OCHOBHOI'O 00IIero o0Opa3oBaHus, Oyaromaps 4YeMy IPOCMAaTpPUBAETCS
HallpaBJICHHOCTh ~ HAa  MOCJHENYIOIlee  pa3BUTHE  OHOJOTMYECKHX  3HAHW,
OPHEHTUPOBAHHBIX Ha (opMHpOBaHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIILIEHUS, PEACTaBICHUI 0 3I0pOBOM 00pas3e KU3HU, HA BOCITUTAaHUE
OepeXKHOTO0 OTHOIIEHUS K OKpYXarolel mpupoHoi cpene. B mporpamme mo 6uonoruu
TaK)K€ IIOKa3aHbl BO3MOXKHOCTH yuyeOHoro mnpeamera «buonorus» B peanusanuu
tpeboBannii DPI'OC COO Kk T™IAHHPYEeMBIM JMYHOCTHBIM, METANpPEAMETHBIM U
IpeIMETHBIM pe3yiabTaTaM OO0y4deHHUS W B (POPMHPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATEIbHON  JEATENBHOCTH  OOYYAIOIIMXCA 1O  OCBOCHHUIO  COIEPIKAHMS
OMOJIOTMYECKOTO 00pa30BaHUs HA YPOBHE CPETHETO O0IIero o0pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeaHEro oo6Iiero oOpa3zoBaHUsA
3aBeplIaeT OMOJOrnYecKoe o0pa3oBaHUE B IIKOJE M OPUEHTUPOBAH HAa PACUIUPEHHE U
yriayOJieHne 3HaHW oOydaromuxcs O >KMBOW MPUPOJEC, OCHOBAX MOJICKYJSIPHOM U
KJICTOYHOM OHOJOruM, SMOPUONIOTUM U OHMONOTUM PAa3BUTHUS, TEHETUKU, CEJICKIIHH,
OMOTEXHOJIOTUH, IBOJIIOIMOHHOTO YYCHHS U SKOJIOTHH.

N3ydyenue yueOHoro mpenmera «buonorusy» Ha  yriayOJE€HHOM  ypOBHE
OPHEHTUPOBAHO HA IMOATOTOBKY OOYYalOLIUXCs K MOCIEAYIOIEMY IOTyYECHHUIO
Ouonornyeckoro o0pa3zoBaHus B By3aX U OpraHU3alUsAX CPEeIHEro MpodeccuoHaIbHOTO
obpa3zoBanus. OCHOBY €ro COJIep>KaHUs COCTaBJSIET CHUCTeMa OMOJIOTMYECKUX 3HaHUH,
MOMYyYEHHBIX TP H3YYCHHH OOYYAIOMIMMUCS COOTBETCTBYIOIIUX CHCTEMATHUYECKHX
paznesioB OMOJIOTUM Ha YPOBHE OCHOBHOTO o01ero oopasosanus, B 10—11 kimaccax stu
3HaHUS TONYYaroT pa3BUTHE. Tak, pacIIMpeHbl M YTIIyOJeHbI OMOJOTHYeCKHe 3HAHUS
O pacTeHUsX, OJKUBOTHBIX, TpuOax, OaKTepusx, OpraHu3Me 4YeIOBEKa, OOIINX
3aKOHOMEPHOCTSAX JKU3HHU, JOMOJHUTEIBHO BKJIIOUYEHbI OHOJIOTUYECKUE CBEICHUS
MPUKJIATHOTO U TIOUCKOBOTO XapakTepa, KOTOPbIE MOYKHO HUCIOIb30BaTh KaK OPUEHTHPHI
JUTA TIOCTIEIYIOLIEro BeIOOpa npodeccuu. Bo3morxkHa Takke HHTErpaius OnoJIOrH4ecKux
3HaHUH C COOTBETCTBYIOIIUMHU 3HAHUSMU, TOTYYEHHBIMHU 00Y4aIOIIUMHUCA MPU U3YUYEHUHU
bu3MKU, XUMUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mporpaMmbl MO OHOJIOTMM OTPakaeT CHUCTEMHO-YPOBHEBBIN W
HBOJIIOIIMOHHBIN TOJXO0/bI K U3ydeHuto Ouonoruu. CoraacHO UM, U3Y4arOTCs CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEpHbIE JUJISl KUBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3allUH,
HBOJIIOLIMM OPTaHUYECKOr0 MHpa Ha 3eMiie, COXPAHEHHsI OMOJIOTrMYECKOro pa3Hoo0pa3us
waneTsl. Tak, B 10 Kiacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHH,
IMOpPUONIOTUM W OWOJNOTUM pa3BUTHS, TCHETUKH U CEJICKIUHU, OWUOTEXHOJOTUU U
CUHTETUYECKOM OMOJIOTHH, aKTYalIM3UPYIOTCS 3HaHUA OOydaromuxcs 1o OOTaHUKe,
300JI0TMH, aHATOMHH, (U3HOJIOrHH YenoBeka. B 11 kimacce u3yyarorcss 3BOJIIOLMOHHOE
YUEHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Oruocdepe.

VYuebnsiii mpenmer «buosnorusy npr3BaHa 00eCIeYuTh OCBOSHHUE 00 YyJIarOIIMMUCS
OMOJIOTUYECKUX TEOPHM M 3aKOHOB, MJEW, MPUHIMUIIOB U MPaBWJI, JISKAIIUX B OCHOBE
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COBPEMEHHOM  €CTECTBEHHO-HAYYHOW KApTUHBl MHUpPA, 3HAHUM O CTPOCHUHU,
MHOI000pa3ul U OCOOCHHOCTSX KJETKU, OpraHu3Ma, MOMmyJslud, OUOIeHO03a,
AKOCHUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTUXKCHUSX, COBPEMEHHBIX HCCIIEIOBaHUIX
B OMOJOrMHM, NPUKIATHBIX AacleKTaX OWOoJorhYeckux 3HaHuil. s paszButus wu
MO/ICPXKAHUSI HHTEpeca 00 yJarouXcsi K OMOJIOTUU Hapsy CO 3HAYUTENbHBIM 00BEMOM
TEOPETHUUECKOr0 MaTepuaia B COASPKaHWU MPOrpaMMbl IO OHMOJIOTHUU MPETYCMOTPEHO
3HaKOMCTBO C UCTOpPWEH CTAHOBJICHUSI W PA3BUTHs TOW WJIM WHOM 00JIACTH OMOJIOTHH,
BKJIQJIOM OTEUYECTBEHHBIX UM 3apyOCKHBIX Y4YEHBIX B peIIEHUE BaXHEUIIINX
OMOJIOTUYECKUX U DKOJIOTUUECKUX MPOOIeM.

Ienr msyuenuss ydeObHoro mpenmera «buonorus» Ha yriayOJéHHOM ypOBHE —
OBJIaJICHUE OOYyJarOUMMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3aiuu
JKUBBIX CHUCTEM pA3HOr0 paHra M NpuoOpeTeHHWe YMEHHUM HCIOIb30BaTh 3TH 3HAHUS
B (OpMUPOBaHMM UHTEpeca K ONpeAenEéHHOM ob0macTH npodeccuoHaIbHON
NeSTENbHOCTH, CBSI3AHHOM C OWOJIOTHEW, WM K BbIOOPY Yy4eOHOro 3aBeleHUs
JUTSL IPOIOJKEHUSI OMOJIOrMYECKOro 00pa3oBaHusl.

JlocTmwkenne 1enu u3ydeHus ydebHoro mpenMera «buonorus» Ha yriyOnéHHOM
ypOBHE 00€CIIeunBaeTCs PEIICHUEM CIIEYIONTUX 3a/1a4

OCBOCHHE OOYYArONIUMHUCA CHUCTEMbl OHOJIOTUYECKHX 3HAaHUM: 00 OCHOBHBIX
OMOJIOTUUECKUX TEOPUSX, KOHIICMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBWJIaX, COCTABJSIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYI0 KapTHUHY MHUDA;
O CTPOSGHHHM, MHOT000pa3UM W OCOOCHHOCTSIX OHOJOTMYECKHUX cHucTeM (KJIEeTKa,
OpraHu3M, MOMYJISUs, BHUJ, OMOreoneHo3, Ouocdepa); 0 BBIAAOIMIMXCA OTKPBITUAX U
COBPEMEHHBIX HCCIIEIOBAHUSIX B OUOJIOTHH;

O3HAaKOMJICHHE OOyYalomUXCsi C METOJaMH TO3HAHWS JKUBOW  TPHUPOJIBL:
HCCIIEA0BATEILCKUMU METO/IaMU OUOJIOTHYECKUX HayK (MOJISKYJISIPHONW M KJIETOYHOM
OHOJI0THH, YMOPUOJIOTHH ¥ OUOJIOTHH Pa3BUTHS, TCHETUKU U CETICKIIUU, OMOTEXHOJIOTUN
Y CUHTETUYECKON OMOJIOTUH, TTAJICOHTOJIOTHH, KOJIOTHH ); METOJaMH CAaMOCTOSITEIHHOTO
MPOBEJICHUS OMOJIOTMYECKUX UCCIEA0BaHUI B 1a0OpaTOpuu U B ipupoie (HaboieHue,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBIIafieHHe  OOYYarONIUMUCA  YMCHUSMH: CaMOCTOSITEJILHO ~ HAXOJIUTh,
aHAJIM3UPOBATh M  HUCIIOJIb30BaTh OMOJOTMYECKYI0 HHGOPMAIIMIO; TMOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH M CHMBOJMKOH; YCTAaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OMOJIOTUU M COITMATBHO-IKOHOMUYECKUMH U 3KOJIOTHIECKUMH MPOOIeMaMu
YEJIOBEUECTBA; OLEHUBATh MOCIEACTBUS CBOEH JESITEIBHOCTH IO OTHOIIECHUIO
K OKpYy>Karolien mpupoHoil cpesie, COOCTBEHHOMY 3/I0POBbBIO U 3/I0POBbIO OKPYKAOITUX
mrofel; OOOCHOBBIBaTH M COOMIOAaTh  MEpbl  MNPOPUIAKTUKM  HMHPEKIHOHHBIX
3a00JIeBaHMM, TIpaBWJIa TIOBEACHHUS B TIPUPOAEC U oOOecredeHus 0e30macHOCTH
COOCTBEHHOM IKU3HENEITEIPHOCTH B UPE3BBIYAWHBIX CHUTyallUsIX MPUPOJHOTO H
TEXHOTCHHOTO XapakTepa; XapaKTEepU30BaTh COBPEMEHHBIE Hay4YHbIE OTKPBITHUS
B 00J1acTH OHMOJIOTHH;

pazBuTHE y OOYYaIOMMUXCAd MHTEIUICKTYaIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
B TpPOIECCE B3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH U  COBPEMEHHBIMU
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UCCIICIOBAaHUAMU B OWOJIOTMH, peEIIaeMbIMU €10 MpoOJeMaMH, METOI0JIOTHEH
OMOJIOTUYECKOTO HCCIEOBAHMs, TPOBEACHHUS AKCIEPUMEHTAIbHBIX HCCIEIOBaHUH,
perieHuss OHOJIOTMUYECKUX 3a7ad, MOJACIUPOBaHUS OHOJOTMYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIIUTAHUE y 00YUaIOIUXCS IEHHOCTHOTO OTHOIIEHUS K KUBOW MIPUPOJIE B IIETIOM
U K OTHETbHBIM €€ O00beKTaM | SBJICHUSM; (OPMUPOBAHUE DSKOJOTHUYECKOM,
TeHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYphbl MOBEJACHUS B MPUPOJE; UHTETPALNH
€CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHue 00 y4JarouMucs KOMIIETEHTHOCTH B parmoHaILHOM
IPUPOJIOTIONH30BAHUH (COOIIIO/ICHUE TPABWII TIOBENIEHUSI B MPHUPOJE, OXPaHbl BUOB,
IKOCUCTEM, Ouochepbl), COXpaHEHUU COOCTBEHHOT'O 37I0POBBS U 370POBbS OKPYKAIOUTUX
monen (cobmoneHuss Mep npoduIakTUKU 3a001eBaHMM, oOecriedeHrne Oe30MacHOCTH
KU3ZHENIEATEIbHOCT B YpPE3BbIUAWHBIX CHUTYAlUSIX MPUPOJHOTO M TEXHOTCHHOIO
XapakTepa) HAa OCHOBE WCIOJb30BaHUS OWONOTMYECKUX 3HAHWMM W  yYMEHUH
B IIOBCEIHEBHOM JKU3HU;

CO3/IaHHE YCJIOBHUH JJI1 OCO3HAHHOIO BBIOOpAa OOYYAIOIIMMHUCS WHAMBUAYAIbHOU
o0Opa3zoBaTenbHON TPAeKTOPUH, CIocoOCTBYIOMIEH MOCIIEAYIOIEMY
npoecCUOHATbHOMY CaMOOTIPEJEICHUIO, B COOTBETCTBUM C HWHJIMBHUIYyaJIbHBIMU
WHTEpPECaMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee YMCII0 4acoB, PEKOMEHJOBAHHBIX JIJIs1 U3Y4YCHHS OUOJIOTMH HA YIITYOJIEHHOM
ypoBHe, — 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hezento), B 11 kmacce — 102 yaca
(3 yaca B HezeO).

OT6op opraHu3allMOHHBIX (OPM, METOJAOB M CPEACTB OOydYCHHUS OHOIOTHHU
OCYIIECTBISIETCST ¢ y4€TOM CHenuuKd ero CoACpXaHUs ¥  HalpaBIEHHOCTH
Ha TPOAODKEHHWE OWOJIOTHYECKOr0 O0pa3oBaHHMS B  OpraHU3allMsAX CpPEIHETO
po(eCCHOHATBLHOTO U BBICIIIETO 0O0pa30BaHUSI.

OO0s3aTeNbHBIM  YCIIOBUEM MpU OO0ydeHUM OWOJIOTHHM Ha YriayOJEHHOM YpOBHE
SBIISICTCSI TPOBEACHHE JIADOpAaTOPHBIX M MpakTHUeckux pabor. Taxke yuactue
OOy4arouMxcss B BBIIIOJHEHUU TPOEKTHBIX U Y4eOHO-HCCIEI0BATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEICNAeTCA YYUTENIeM Ha OCHOBE HMMEIOIIHUXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.
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COJEP)KAHUE OGYUEHUSI!

10 KUIACC

Tema 1. buosiorusi Kak HaykKa

CoBpemeHHasi OWOJOTHST — KOMIUIEKCHass Hayka. Kparkas wucrtopus pa3BUTHS
ouosoruu. buosiornyeckue Hayku M u3ydaemble UMU TpoOsembl. DyHAaMEHTaIbHBIE,
MPUKJIQTHBIE U TIOMCKOBBIC HaYYHBIE UCCJIC0BAHUS B OMOJIOTUH.

3HayeHue OuoJOrMd B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOMN
kaptuHbl Mupa. Ilpodeccuu, cBs3aHHbIE C OuoNoruei. 3HAUYCHHWE OWOJIOTHH
B IPAaKTHUYECKON JESITEJIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM  XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPaHEe MPUPOJIBL.

JleMoHCcTpanuu

IToprpersl: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapkx, Y. JlapsuH,
Y. Tapseu, I'. Mennens, B.U. Bepuaackuu, W.II. IlaBnos, N.M1. MeuHuKoB,
H.W. Basunos, H.B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1.K. benses.

Tabmuupt U cxembl: «CBsi3b OMONOTMM C JAPYrUMU Haykamu», «Cucrema
OMOJOTMYECKUX HAYK.

Tema 2. 7KuBble cCTEeMbI U UX U3yYeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Omosoruu. CBOMCTBA JKUBBIX CHCTEM:
€IUHCTBO XHMHUYECKOI'O0 COCTAaBa, JHUCKPETHOCTh M ULEJIOCTHOCTh, CJIOXKHOCTh U
YHOPSIAOYEHHOCTD CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alysl, CAMOBOCITPOU3BEICHUE,
pa3IpaXKMMOCTh, U3BMEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMu >KUBBIX CUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUOBON, SKOCUCTEMHBIN (OHMOreoleHOTUYECKU),
ouocdepusiid. [Iporecchl, MPOUCXOAAIINE B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
*uBoro. JKu3Hb kKak (opma CyriecTBOBaHUS Marepuu. Hayku, u3ydarorniue KUBbIC
CUCTEMBI Ha Pa3HBIX YPOBHSIX OPraHU3ALUU.

N3yuenue >xuBbIX cucteM. Meronpl Ouonormueckod Hayku. HaOmionenue,
M3MEpPEHHE, SKCIIEPUMEHT, CHCTEMAaru3amus, MeraaHanus. [loHsTue o 3aBUCMMOW U
He3aBUCUMOW mepeMeHHoW. [ImaHupoBaHue skcnepuMeHTta. [locTaHOBKa M MpoOBEpKa
runore3. HyneBas runore3a. [lonsitue BbIOOpKM U €€ HOCTOBEpHOCTh. Pazbpoc
B Ouonornyeckux AaHHbBIX. OIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX pPE3yIbTaTOB.
[IprurHBI HCKaXKEHUS PE3YIBTATOB dKCIIEpUMeHTa. [IoHATHE CTaTUCTUUECKOTO TECTA.

JleMoHCTpanuu

Tabmuibl 1 cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HUY, «BHOJIOrMYECKUE CUCTEMBDY,
«CBOMCTBa )KMBOM MAaTepumn», «YPOBHU OPraHU3ALMHU KUBOW NPUPOIB», «CTpoeHHE
JKUBOTHOM KIIETKW», <« TKaHW KUBOTHBIX», «CHCTEMBI OpPraHoB 4YEJIOBEUYECKOTO
opranusmay, «bruoreorienos», «buochepa», «MeToabl U3ydeHUs KUBOH TTPUPOJIBDY.

! Coneprxanue nporpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY IOCYNApCTBEHHOM uTorosoii arrectamuu (I'MA).
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O6opyznoBaHue: J1abopaTOpHOE 00O0pYJOBaHME JJIsi TNPOBEACHUS HaOIOIEHUH,
WU3MEPEHUM, SKCIIEPUMEHTOB.

[IpakTuyeckas padbora

«/cnonbp30BaHNe pa3IMYHBIX METOI0B IIPH U3YUYECHUH KUBBIX CHCTEM).

Tema 3. buosiorusi KjieTku

Knerka — cTpykTypHO-(pYHKIIMOHANIbHAS €IMHMIA KUBOro. VcTOpusi OTKpBITHA
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen,
P. BupxoB). OCHOBHbIE MOJ0KEHUSI COBPEMEHHOW KJIETOYHON TEOPHH.

Metonbl MOJIEKYISIPHON U KJIETOYHOM OMOJIOIMH: MUKPOCKOIHMS, XpoMarorpadus,
aeKTpodope3, METOJ MEYEHBIX aToMoOB, AuddepeHnraTbHOe IEeHTpU(yrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue @uKkcupo8amHvix Kiemokx. DIEKTPOHHAs
MUKpockonusi. Kongokanvnas muxpockonus. BumanvHoe (npudixcusneHHnoe) usydeHue
KJIemOoK.

JleMoHcTpanuu

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

Tabmuipt 1 cxembl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIM MHKPOCKOID»,
«HMcropus pa3BUTUS METOI0B MUKPOCKOITAN.

OO06opyznoBaHUE: CBETOBOW  MMKPOCKOI, MHKpOMNpEenaparbl  pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATILHBIX KIIETOK.

IIpakTuyeckas padbora

«/3ydeHne MeTOMOB KICTOYHOW Oumosoruu (xpomarorpadus, snexTpodopes,
muddepennmanpHoe nentpudyruposanue, [11IP)».

Tema 4. Xumnuyeckasi opraHu3anus KJIeTKU

XUMHYECKHUM COCTAB KJIETKU. MaKpo-, MUKPO- U YIIbTPAMUKPOAIIEMEHTHI. Bosia u eé
pOJb KAk pacTBOPUTENS, pEareHTa, ydacTUE€ B CTPYKTYPHUPOBAaHWU  KIETKH,
TEIUIOPETy S, MUHepallbHble BEIIEeCTBAa KIETKH, WX Ouosoruueckas pojb. Poib
KaTUOHOB M AHMOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKM. buonorndeckue nonaumepsl.  benkw.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekyinsl. [lepBuunas
CTPYKTypa Oenka, menTuaHas CBa3b. BropuuHas, TpeTuuHasi, 4eTBepTUUHAS CTPYKTYPHI.
Jlenatypamus. CroiictBa OenkoB. Knaccudukarus O6enkoB. buonmornyeckue (QyHKImm
0enkoB. [lpuonul.

VYrneBogel. MoHOcaxapuabl, AUCaXapuabl, OJUIOCAXapUAbl W IOJMCAXapUIBbl.
OO6uuit maH cTpoeHus U (QU3UKO-XMMUUYECKUE CBOMCTBA YrieBOJOB. buonornueckue
(GyHKUIMU YTIEBOJIOB.

Jlunuasl. T'mapodunsHO-ruapodoOHBIe cBoMicTBa. Kiaccudbukanus JUnuaos.
Tpurnmuuepubl, GocPoaunuabl, BOCKH, cTepouasl. buonornyeckue GyHKIUU JTUTUIOB.
OOmme cBoiicTBa  OumoOrMYecKMX  MeMOpaH —  TEKy4ecTb, CIOCOOHOCTh
K CaMO3aMbIKaHUIO, TOJIYIIPOHULIAEMOCTb.

HyxnennoBsie kucnorel. JJHK w PHK. Crpoenne HYKIEHMHOBBIX KHUCIOT.
Hykneorunpl. [Ipunnun kommieMentapHoctu. [lpasuno Yapradda. Crpykrypa JJHK —
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NBOMHas cnupaib. MecTtoHaxoxaeHue u ouonorndeckue pynkuuu JIHK. Bunsr PHK.
Oynkuun PHK B knetke.

Crtpoenne w™omekynsl AT®. Makpospruueckue cBsisu B Moiekyiae ATO.
buonornueckne ¢ynkuun AT®. BoccTaHOBIEHHbIE NEPEHOCYMKH, HX (PYHKIHH
B KIleTKe. /[pyeue nyxneozuompugpocpamor (HTP). CexBenupoanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouoyorus: OHOXMMHUYECKHE UM OHOPHU3MUECKHUE HCCICAOBAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPbI Onomoliekyn. Mooenuposarue cmpykmypul u
@yHKyul O6uoMONeKynl u ux Komniekcos. KommnviomepHuviii Ousaun u opeaHuyeckuul
CUHMmMe3 OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

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

Jnarpammel: «PacnpenerieHne XMMHAYECKUX 3JEMEHTOB B HEKHBOW IPUPOILY,
«PacrnpenienieHne XUMUYECKUX JIEMEHTOB B dKUBOU ITPUPOAE.

Tabmuer u  cxembl:  «llepuogmdeckass TabnWIa XUMHYECKUX DJIIEMEHTOBY,
«CTpoeHue MOJIEKYyJbl BOJABD», «BemiectBa B coctaBe opraHu3moBy», «CTpoeHue
MOJIEKYJbl  Oenmka», «CTPYKTYphl O€IKOBOM MoOJeKyibl», «CTpoeHHe MOJEKYI
yIJIeBOJI0B», «CTpoeHue Mosekyn JunuaoB», «HyknenHoBble KUCIOTB», «CTpoeHue
MoseKyinbl ATD».

OO6opynoBaHue: XUMUYECKast ocyia 1 000pya0BaHuUE.

Jlaboparopnas pabora «OOHapyxeHHE OCJIKOB € TMOMOIIbI KayeCTBEHHBIX
peaKkuii».

Jlaboparopnasi pabora «McciemoBaHre HYKJIEUHOBBIX KHCIOT, BBIJCICHHBIX
Y3 KJIETOK PA3JIMYHBIX OPTaHU3MOB.

Tema S. Ctpoenue u GQyHKIMH KICTKH

Tunbsl  KJIETOK:  JyKapuoTHUeckas M mpokapuoruyeckas. CTpyKTypHO-
G yHKIHOHANIbHBIE 00pa30BaHUS KIETKU.

Crtpoenue mnpokapuoTHueckoill kierku. KiierouHnas creHka OakTepuil U apxeil.
Oco0OeHHOCTH CTpOeHUsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 posb TPOKapHOT B OHOIEHO3aX.

Crpoenue ¥ (QyHKUMOHHPOBAHHE HYKApUOTUYECKON KieTkd. [Imazmatmueckas
MeMmOpaHna (masmaiemma). CTpykTypa Ila3MaTudecko wmeMOpanbl. TpaHcmopt
BEUIECTB uepe3 IUIa3MaTUYECKYyl0 MeMOpaHy: maccuBHBIM (quddys3us, oOneryéHHas
muddy3us), akTUBHBIA (TIEPBUYHBIA W BTOPUYHBIA  aKTUBHBIM  TPAHCIOPT).
[TonymponuiiaeMoctTs MemOpanbl. PaGora HaTpuii-kanMeBOoro Hacoca. OJHJIOIUTO3:
NUHOLKUTO3, (aronuro3. Ox3omuTo3. Kierounas crenka. CrTpykTrypa U (QyHKUIUU
KJIETOYHOM CTEHKH PacTeHH, TprOOB.

[uromnazma. Ilutrozons. Ilurtockener. JIBwkeHue uurtoruiasMbl. OpraHoubl
kieTku. OaHoMeMOpaHHbIE OpPraHouAbl KIETKU: sHAomiazmaruueckas cetb (OIIC),
anmapat [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. ['nmaaxuil (arpaHyisipHbIN) SHAOIJIA3MATUYECKUN PETUKYIYM.
CekperopHast ¢ynkums anmapata [ombmxu. Moouguxayus 6Oenxoé 6 annapame
Tonvoorcu. Copmuposra 6enxkoe 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbHbix kieTok. Kierounslii cok. Typrop.

[TonmyaBTOHOMHBIE OPTaHOUIbI KJIETKU: MUTOXOHIPUH, TUTACTUIBL. [Ipoucxoscoenue
mumoxonopuui u naacmud. Cumobuocenes (K.C. Mepexckosckuu, JI. Mapeynuc).
CrtpoeHue u pyHKIIUM MUTOXOHAPUMA ¥ TutacTu. [lepBUuHbIE, BTOPUYHBIE W CIIOKHBIC
miacTuabl  (OTOCUHTE3UPYIOMIUX  JYKAPHOT.  XJIOPOIUIACTHI,  XPOMOIUIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTEHUM.

HemeMmOpannbie opraHouabl kieTku CtpoeHue U (PYHKIMUM HeMeMOpaHHBIX
OpraHoMIOB KJIETKU. PubGocomsl. [Ipomescymounvie gpuramernmol. MukpohuiaMeHTHI.
Axmunosvle Mmukpoguiamenmol. MplllIeUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl
HemblueuHblx Kkiemok. Mukporpyoouku. Kierounsii nentp. CTpoeHHE U JIBUKEHUE
KIYTUKOB H  pecHWYeK. MUuUkKpoTpyooukn muToriasMel. lleaTpuons.  benku,
accoyuuposantvle ¢ MuKpoguiameHmamu u Mmukpompyoouxamu. Momopuvie 6eaxu.

Anpo. ObGonouka sApa, XpOMaTWH, KapuoIula3Ma, SPBIILIKH, UX CTPOCHUE U
byuakuuu. SAnepHsiii 6emKoBbIi MaTpukc. [IpocTpaHCTBEHHOE PACTIOIOKEHUE XPOMOCOM
B UHTEp(hA3HOM siipe. Dyxpomamun u cemepoxpomamu. berku XxpoMaTiHa — TUCTOHBI.
Hunamuka s0epnoii 060104KU 8 Mumose. Hoepuviti mparcnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK DYKapuUOT
(pacTuTeNnbHOM, KUBOTHOU, TPUOHOMN).

JleMoHCcTpanuu

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

Tabmuier u cxembl: «CTpoOeHUE DYKaPUOTUIECKON KIIEeTKN», «CTpoeHne KUBOTHOM
KIIeTKN», «CTpoeHue pacTUTENbHOU KIETKW», «CTpOeHHEe MUTOXOHAPUM», «SAapoy,
«CTpoeHune NPOKapUOTUUECKON KIIETKU.

OOopyioBaHre: CBETOBOM  MHUKPOCKON, MHUKPOMpENaparbl  PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIMpEnapaTsl 0akTepuaibHbIX KIETOK.

JlaGoparopnas padota «/3yueHre CTpOeHHUsI KIETOK Pa3IUYHBIX OpraHU3MOB).

[IpakTuyeckas padota «M3ydeHrne CBOMCTB KJIETOYHON MeMOpaHbD».

JlaGopatopHasi  pabora «MccremoBanue  1iazMonm3a M JIEIUIA3MOJIM3a
B PACTUTEIBHBIX KIJIETKaxX».

[Ipaktuueckass pabora «M3ydeHue HOBUKEHUS IUTOIUIA3Mbl B PACTUTEIIBHBIX
KJIETKax».

Tema 6. OOMeH BeliecTB U NMPEBPAallieHNE YJHEPTUH B KJIETKE

AccuMUITAIAS M AUCCUMIUIALIMS — JBE CTOPOHBI MeTaboyim3Mma. Tumbl oOMeHa
BEIIECTB: AaBTOTPOGHBIN U TEeTepoTpodHBINA. YuacThe KHUCIOpOoAa B OOMEHHBIX
npoleccax. JHepreTuyeckoe odecrieueHue kietku: npeppamieHue ATD B oOMeHHBIX
nporieccax. DepMEHTATUBHBINM  XapakTep pEakiuid KIETOYHOrO0 MeTaboJu3Ma.
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®depMeHThI, UX CTpOEHHUE, CBOMCTBa M MexaHu3M aeictBus. Kodbepmentsl. OTinuus
(GbepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTUBATOpPhl U OENKU-
WHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (EPMEHTATHBHBIX PEAKIHUA OT Pa3TMIHBIX
(bakTopoB.

[lepBrUHBIN CHHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. POTOCUHTES. AHOKCUSEHHbIU
u okcuceHuwlli pomocunmes y oaxmepuii. Ceemocodbuparowue nueMeHmvl U NUSMeHmMbl
peakyuonHoz2o yewmpa. Ponb xymoporacToB B mporecce dotocunte3a. CBeToBas u
teMHoBas pazbl. Domoovixanue, Cs., Cs.u CAM-munwvt pomocunmesa. IIponyKTUBHOCTH
dorocunTe3a. BnusHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUEHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpasue opraHu3MOB-XEMOCHUHTETHUKOB: HUTPUDUIMPYIOLTUE
OakTepuu, IKeJIe300aKTEpPUHU, CEepOoOAKTEepUH, BOJOPOAHBIC OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AHaspoOHble opranu3Mbl. Buasl Opokenus. IlponykTsl OpokeHHs U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHbIE  MHUKpPOOPraHHU3Mbl ~ KaKk  OOBEKTHI
OMOTEXHOJIOTUU U BO30YyIUTENN OOJIE3HEH.

ABpOoOHBIE OpraHu3Mbl. JTambl HEPreTHYeckoro oomeHa. [loaroroBUTENbHBIN
sTan. [ muKonmu3 — 6eCKUCIOPOAHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHWE, WIM KJIETOYHOE JbIxaHue. Ponbp MHUTOXOHIpHUU
B Ipolieccax Oumosiornueckoro okucienus. [{uknmyeckue peakiuu. OKHUCIUTEIHHOE
bochopunmpoBanue. Dnepeuss memopannoco epaouenma npomoros. Cumnmes ATD:
paboma npomonHoti AT@-cunmaswel. [IpenmyiecTBa a3poOHOro MmyTH 0OOMEHa BEIECTB
nepes aHadpoOHBIM. D(H(PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JlemMoHCcTpanuu

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

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

OO6opynoBaHKE: CBETOBOM MHKPOCKOMN, OOOpPYIOBaHHME [JsI IPHUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHas pabora «M3yueHue KaTaJIUTUYECKOM AaKTUBHOCTU (HDEPMEHTOB
(Ha mpuMepe aMuIIa3bl UM KaTanas3bl)y.

JlabGoparopHas pabora «3yueHue (hepMEHTATUBHOIO PaCHICIICHUS NEPOKCHA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

Jlaboparopnas pabora «CpaBHEHUE MPOIIECCOB POTOCUHTE3A U XEMOCHUHTE3a).

JlaGoparopnas pabota «CpaBHEHHE NPOLECCOB OPOXKEHUS U AbIXaHUS».

Tema 7. HacaeacrBenHast MHpopManus U peanu3anus €€ B KJIeTKe

Peakiiun marpuyHOro cuHresa. IIpMHIMII KOMIUIEMEHTApPHOCTH B PEAKLMAX
MAaTpUYHOTO CMHTe3a. Peanuzarus HacneAcTBeHHOW nHpopManuu. ['eHeTudecKuil Ko,
ero corcrBa. Tpanckpunuus — maTpuulslii cuaTe3 PHK. IlpuHnune! Tpanckpunimu:
KOMILJIEMEHTAPHOCTb, AHTUIIAPAJIIEBHOCT, ACUMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuueckoii kniemxe. Hexooupyrowue PHK.
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Tpancmsiius u e€ srtanbl. Yuactue tpaHcnopTHeiXx PHK B OumocunTese Oenka.
VYcnoBust buocunTe3a Oenka. KogupoBanue aMuHOKUCIOT. Posib pubocoM B OMOCHHTE3E
oenka.

Cospemennvie npedcmasieHus o cmpoenuu 2eHog. QOpraHuzalusi TeHOMa
y TMPOKAPUOT U HYKapuoT. Perynsuuss akTUBHOCTH TE€HOB Yy MOpokapuor. ['umoresa
ornepona (®. XKaxob, XK. Mano). Monrexynapuvie Mmexanuzmvl 3KCHPECCUU 2€HO8
y aykapuom. Ponv xpomamuua 6 pecynsiyuu pabomwl 2enos. Perynsaiusi oOMEHHBIX
MPOILIECCOB B KjeTKe. KiteTouHsbIi romeocTas.

Bupycsl — Heknerounsie (OpMBI JKM3HU M OOJUTraTHBIC Tapa3uThl. CTpoeHwHe
MPOCTBHIX W CIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuszHeHHbI YUK
JHK-cooepacawux supycos, PHK-coodepaicawux supycos, bakmepuoghacos. Obpamuas
MPAHCKpUnyus, pegepmasd, unmezpasd.

Bupychbie 3a0osieBaHus yenoBeka, >KMBOTHbIX, pactenuit. CIINI, COVID-19,
COLIMATIbHBIE ¥ MEIUITMHCKUE TPOOIIEMBI.

buoungpopmamura: ummecpayus u aumanuz Ooavwux maccusos («bigdatay)
CMPYKMYPHuIX Ouonocudeckux oaumHvlx. Hanomexmnonoeuu 6 ouonocuu u meouyue.
IIpoepammupyemvie hynxyuu denxos. Cnocobwvt 00CmMasKu 1eKapcma.

JleMoHCTpanuu

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

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

[IpakTuueckas pabora «Co3nanue MO BUPYCay.

Tema 8. 7ZKu3HEeHHBIN LUK KJIETKH

Knerounsrit nuks, ero nepuoasl u peryisiuus. Matepdaza u muro3. OcoOeHHOCTH
MpOIECCOB, TpoTekatonux B uHTepdasze. [logroroBka KIETKH K JICJICHUIO.
[IpecunTeTndeckuii (MOCTMUTOTUYECKHM), CHHTETHYECKUA M TOCTCUHTETHUYECKHUI
(IPeMUTOTHUYECKHI ) TEPUO bl HHTEPGhA3HI.

Marpuunbii  cunte3 JIHK — perumkanms. I[lpuHnumner penmkanun  JJHK:
KOMILIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CUHTE3, aHTUNAPAIIEIbHOCTh. MexXaHu3M
permukanuu  JJHK. Xpomocomsl. Ctpoenue xpomocoM. TermoMepsl U Tenomepasa.
XpOMOCOMHBII HA0Op KIETKM — KapuoTHN. JIWIUTOMIHBIA M TamyioMAHBIA HaOOpbI
xpoMocoM. ["'omonornunsie XxpoMocoMbl. [1010BbIE XPOMOCOMBL.

Jlenenue kneTku — Muto3. CTaiuy MUTO3a U IMTPOUCXOASIINE B HUX TPOLECCHL. TUIIbI
muto3a. Kapuokrnes u nurokunes. buonorndyeckoe 3HaueHUE MUTO3A.

Perymsiius MutoTHuecKOro 1UKIIa KiaeTku. [IporpamMmupyemas kiaeTouHasi rudens —
amnomnTo3.

Knerounoe sapo, XpomocoMmbl, (PyHKIIMOHAIbHAs TEHOMHKA. Mexanuzmol
npoaughepayuu, oupgepenyuposxu, cmaperus u cubenu kiemox. «L{ughposas knemrkay» —
ouourgopmamuveckue mooenu QyHKYUOHUPOBAHUSL KIIEMKU.

JlemoHcTpanumn

Tabmuubsl U cxembl: <« KU3HEHHBIA IUKI KJIETKW», «Murosz», «CrtpoeHue
xpomocomy, «Perumkanus JJHK».
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OO0opyznoBaHuE: CBETOBOM MHUKPOCKOI, MHUKporpenaparel: «MHTO3 B KJeTKax
KOpEUIKA JIYKa».

JlaGopatopHas pabota «V3yueHue XpoMOCOM Ha TOTOBBIX MHKPOIIpENapaTax.

JlaGoparopnas pabora «HaOnrogeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOMpEnapaTax ).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornyeckoe paszHooOpazue opraHuzMoB. OJIHOKJIETOYHBIE, KOJOHHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHMSI MU KU3ZHEIEATEIbHOCTH OJHOKIETOUHBIX OPraHU3MOB.
bakTtepuu, apxew, OJHOKJIETOUHbIE TIpUOBI, OJHOKJIETOYHBIE BOJOPOCIH, ApPYrue
npoructel. KooHnanbHbIE OpraHU3MBI.

B3anMocBsa3bp yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpPraHbl U CUCTEMBI
opranoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Txanu pacreHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas, MOKPOBHAs,
IpOBOJAIIAsl, OCHOBHas, MexaHuueckasg. (OcoOeHHOCTHM CTpoeHus, QYHKIMA U
PacCIOJIOKEHMS TKaHEH B OPraHax pacTCHHM.

TkaHM >KUBOTHBIX M 4YeEJIOBEKA. THUIIBI JKUBOTHBIX TKAHEH: DIMUTEIHAIIbHASL,
COCAMHMUTENbHAS, MbllIeUHas, HepBHas. (OCOOEHHOCTH cTpoeHHus, (QYHKIUH U
pPacIoJIOKEHUs TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BerertatuBHbIE M T€HEPATUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI
OpPraHOB XMBOTHBIX U 4eJIOBEKa. D YHKIIMM OPraHOB U CUCTEM OPraHOB.

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

JIBu>keHHe OpraHu3MoB. [IBHKEHHE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOWTHOE,
KT'YTUKOBOE, PpECHUYHOE. [[BH)KEHNE MHOTOKJIETOUYHBIX PACTEHUM: TPOIU3MbI U HACTHH.
JIBuKeHHe MHOTOKJIETOYHBIX >KMBOTHBIX M UEJIOBEKa: MbIIIEUHas cuctema. Pedekc.
CkeneTHbIE MBILIIBI U UX padoTa.

IIntanue opranuszMos. IlormomeHne BOABI, YIVIEKMCIIOrO ra3a M MHMHEPAIbHBIX
BEUIECTB PACTCHUAMH. [IMTaHuMe >XKMBOTHBIX. BHYTpPHUIIOIOCTHOE M BHYTPUKIIETOYHOE
nuuieBapenue. [lntanne no3BOHOYHBIX KUBOTHBIX. OTIEbI TUIIEBAPUTEILHOTO TPAKTA.
[InmeBapurenbHble )ene3bl. [InmeBapuTenbHas cucTEMa YEI0BEKa.

Jlpixanue opraHnu3mMoB. Jlpixanue pacteHui. J{pixanue ;xuBoTHBIX. Juddy3us razon
yepe3 MOBEepXHOCTh KieTku. KoxkHoe npixanue. JlprxarenbHas moBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHUE. JIpIXaHue M03BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIFOIMOHHOE
YCIIO)KHEHUE CTPOCHHUS JIETKUX II03BOHOYHBIX JKMBOTHBIX. JIpIXarenpHas cucrema
yesioBeka. MexXaHu3M BEHTWIIALMM JIETKUMX Yy ITHLl M MIIeKonuTaromux. Perymsauus
nbixanus. J{pixatenbHble OOBEMBI.

TpaHcnopr BewecTB y Opranu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUU. TpaHcnopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHOCHast cucrema u €€ opranbl. KpoBeHOCHas cucreMa
ITO3BOHOYHBIX )KMBOTHBIX U 4desioBeKa. Cepale, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
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KpOBOOOpAIIEHUs. DBOJIOLUOHHBIE YCIOXHEHUS CTPOCHUS KPOBEHOCHOH CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepia u e€ perymsiusi.

Brinenenne y oprannsmMoB. Beigenenue y pacteHuil. BpiaeneHue y KMBOTHBIX.
Coxkpatutenbuble Bakyond. Opransl BeineneHus. OuiabTpalus, ceKpenus u odpaTHoe
BCACBIBAHME KaK MEXaHU3Mbl PAOOTBI OpraHoB BblAeJIeHUS. CBA3b MOJOCTH Teja
C KPOBEHOCHOW M BBIJICJIUTEIILHOM CUCTEMaMU. BbIjieieHre y MO3BOHOYHBIX )KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u GpyHKIHOHUpOBaHUEe HePpoHa. OOpa3oBaHUE MOYHU Y
YEJIOBEKa.

3amura y Opranu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Criopsl OakTepHii
W [UCTHl MPOCTEUINX. 3allliTa Y MHOTOKIJIETOUHbIX pacteHuid. Kyrukyna. Cpencrsa
MMaCCUBHOM M XUMHUYECKOMN 3alUThl. DUTOHIIUBI.

3ammTa y MHOTIOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NPOWM3BOAHBIE. 3aluTa
opranuszMa ot Oone3Hei. UMMyHHast cucrema udenoBeka. KineTouHblil 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 3200JICBaHUM.

PaznpaxxumocTs U perymsiuust y opranusMoB. Pa3ipakumMocTh y OZHOKIIETOYHBIX
opranu3moB. Takcucel. PaznpaxuMOCTh M peryisinus y pacreHui. PocToBble BemecTBa
Y UX 3HaYCHHUE.

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

['ymopasibHas perynsuus 1 3HAOKPUHHAS CUCTEMA KUBOTHBIX U UeJIoBeKa. Kenesbl
SHJIOKPUHHOM CHCTEMBI U UX TOPMOHBI. JlelicTBHE rOpPMOHOB. B3anMOCBsI3b HEPBHOU U
SHJOKPUHHOM cucTeM. | nnoramamo-runoduszapHas cucrema.

JleMoHCTpanuu

IToprper: N.I1. [TaBnos.

Tabmuupt u  cxeMbl: «OOHOKJIETOYHBIE  BOJAOPOCHN», «MHOTOKIETOYHBIE
Bogopocany, «bakrepumn», «lIpocrelimmey, «Opranbl IBETKOBBIX pacTEHUD, « CUCTEMBI
OpraHOB TO3BOHOYHBIX XUBOTHBIX», «BHyTpeHHEe CTpOCHHE HACEKOMBIX», «TKaHH
pactenuit», «KopHeBbie cucreMb», «CrpoeHue credms», «CTpoeHHe JUCTOBOU
IJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «lIuieBapurenbHas cUCTEMAY,
«KpoBenocnasi cucremMa», «/lpixarenpHasa cucreMa», «HepBHas cucrema», «Koxay,
«MpblieuHast cucrema», «BplmenutenbHas cucTEMa», «OHAOKPUHHAA CHUCTEMAY,
«Ctpoenne Mbie», «MMMmyHurer», «KuinedyHononoctusiey, «CxeMa NOUTaHUA
pacTteHunin», «KpoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOECHUE THUIPBI»,
«CTtpoeHue mianapun», « BHyTpeHHee CTpoeHue A0KIEeBOro uepBs», «HepBHas cucrema
ppi0», «HepBHas cucrema sarymkuy», «HepBHas cucreMa TPECMBIKAOIINXCS,
«HepBHas cucrema nruiy, «HepBHas cucrema miekonuraronmx», «HepBHas cucrema
yenoBekay, «Peduexcy.
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OOGopynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpENapaTbl  OJHOKJICTOYHBIX
OpraHn3MOB, MUKPOIIpENapaThl TKAaHEW, PAKOBUHBI MOJUTIOCKOB, KOJUTEKIIMU HACEKOMBIX,
UTJIOKOXKUX, KUBBIE SK3EMIUSIPbl KOMHATHBIX PACTeHUM, TepOapuu pacTeHUM pa3HbIX
OTAEJIOB, BJAXHBIC TMpPENaparbl >XUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIIUU
OECIO3BOHOYHBIX KUBOTHBIX, CKEJET 4eJIOBeKa, 00OpyIOBaHUE MJiS JIEMOHCTpaIlUU
MOYBEHHOI'O ¥ BO3AYIIHOIO MUTAHUSI PACTCHUH, paclIeIeHUs] KpaxMaa U OelIKOB Mol
nerictBueM (pepMeHTOB, 000pyIOBaHUE I JEMOHCTPAIlMU OIMBITOB IO H3MEPEHUIO
J)KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX JBUKCHUN, MOJICIIM T'OJJOBHOTO
MO3Tra pa3IuyHbIX KUBOTHBIX.

JlaGopatopHas pabota «V3yueHnue TkaHeil pacTeHUID.

Jlaboparopnas pabora «/3ydeHue TkaHel )KUBOTHBIX).

Jlaboparopnas pabora «M3ydueHune opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. Pa3mHoOXkeHHe H pa3BUTHE OPTaHU3M OB

®opMbI pa3MHOXKEHHS OPraHU3MOB: OecIoioe (BKIII0Yasi BETreTaTUBHOE) U TTOJIOBOE.
Bunbl  Oecrionoro  pa3MHOXKEHHUS: TOYKOBAHHWE, CHOPY/SIIUsA, (pparMeHTanus,
KJIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBbie kieTku, nian ramMmersl. Meiio3. Ctagun menosa.
IToBenenue xpomocoM B Meioze. Kpoccunrosep. buonorndeckuid cMmbIcin meno3a U
II0JIOBOTO Mporecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzapoasiieBoe pasButue. ['ameroreHe3 y KMBOTHBIX. [lonoBbIe Keme3bl.
OOpa3zoBaHrie W pa3BUTHE TOJOBBIX KieTOK. CrepmartoreHe3 u ooreHes. CrtpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBOpeHre W AMOPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrHOCOOBI
OILJIOJIOTBOPEHMSI: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpUONOTHS — HayKa
O pa3BUTHUU OPraHu3MoB. Mopgocenes — 00Ha u3 21asHLIX NPobIeM IMOPUOTOSUL.
Konyenyus mopgoecenos u mooenu mopgoeceneza. Cragun 3MOpHOreHe3a KUBOTHBIX
(ma mpumepe marymku). JpoOnenwe. Tumbl apoOnenws. /[Jemepmunuposannoe u
HedepMuHuposaunHoe opooaenue. bracmyna, munvt 61acmyn. OCOOEHHOCTH JAPOOICHUS
MJIEKOMUTAIOLIMX. 3apO/IbIIIEBbIE JIUCTKH (IracTpyJIALMs ). 3aKiaiKka OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JUCTKOB. B3auMHOE BIMSHUE 4YacTeil pPa3BUBAIOLIETOCS 3apojbllia
(oMOpuoHalIbHAsT WHAYKIMS). 3akKiajgka IUIaHA CTPOEHHUs >KUBOTHOTO KaK pPe3yJbTat
UEPAPXUYECKUX B3aMMOJCICTBUN TE€HOB. BiusHue Ha 5>MOpUOHAIBHOE pPA3BUTHE
pa3IMYHbBIX (PAKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u pa3urue xuBoTHbIX. [locTamMOproHanbHbIi nepuos. [Ipsmoe n HenpsiMmoe
pasButHe. Pa3Butue ¢ Metamop(}o3oM y OECIO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX.
buonornueckoe 3HaueHUE MOPSIMOrO M HENPSIMOrO Pa3BUTHUS, UX PACIHpPOCTPaHEHUE
B ITpupoae. TUIbl pocTa )KUBOTHBIX. PAKTOPBI PETYISLIMM POCTA JKUBOTHBIX U YEJIOBEKA.
Craguu nocTaMOPHOHATBHOTO Pa3BUTHA Y KUBOTHBIX U UyesloBeKa. [leprnoibl oHTOreHe3a
yesoBeka. CTapeHue U CMepTh Kak OMOJIOrHYECKUE MTPOLIECCHI.

Pasmuoxenue u pazsutue pacteHuil. ['amerodur u cnopogut. Meiio3 B )kU3HEHHOM
nukie pacrenuit. OOpa3zoBaHue Crop B mporecce mMeio3a. ['ameToreHes y pacTeHUI.
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OnoI0TBOPEHUE U Pa3BUTHUE PACTUTEIBLHBIX OPraHU3MOB. J|BOWHOE OIIOAOTBOPEHUE
y IIBETKOBBIX pacTteHnii. OOpa3oBaHUE U pa3BUTHE CEMCHHU.

MexaHu3MBbl PETyJsIIUU OHTOT€HE3a Y PACTEHHUI U )KUBOTHBIX.

JIeMoHCcTpanuu

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

Tabmuubsl u cxembl: «BereraTuBHOe pasMHOXKeHUE», «Tumbel Oecnoyioro
pasMHOXEHHsD», «Pa3MHOXEHHE XJIaMHUAOMOHAAb), «Pa3MHOXKEHHE  DBIJICHBDY,
«Pa3smHOXeHne ruape», «Meio3», «XpomocoMbl», «['amerorenes», «CrtpoeHue

AUIEKJIETKHU U criepMaro3onia», « OCHOBHBIE CTaIMU OHTOreHe3a, «lIpsiMmoe u Henpsimoe
pazButue», «Pa3BuTue maiickoro xyka», «Pazsutue capanum», «Pa3BuUTHE JSATYILIKHY,
«/IBOITHOE OIJIOJOTBOPEHUE Y LIBETKOBBIX pacTeHU», «CTpoeHHE CEMAH OAHOAO0JbHBIX
Y IBYJOJIbHBIX PACTCHUN», «KM3HEHHBIN HUKI MOPCKOW KaIyCThD», «KM3HEHHBIN LUK
MXa», «KU3HEHHBIN UK TanOPOTHUKAY, <«JKW3HEHHBIN UK COCHBDY.

OO0GopynoBaHue: CBETOBOM MHKPOCKON, MHUKpPOIpENnaparbl SHIEKICTOK |
CIIEpPMATO30M0B, MOJIEINb «L[MKII pa3BUTHS JIATYIIKWY.

JlabGoparopHas pabora «M3ydeHue CTpPOCHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpeEnapaTax».

[Ipaktuyeckas pabora «BpIgBIeHHE TPHU3HAKOB  CXOACTBA  3apOJIbIIICH
ITO3BOHOYHBIX KMBOTHBIX).

JlaGoparopnas padota «CTpoeHHEe OpraHOB Pa3MHOXKEHHS BBICILIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH U M3MEHYNBOCTH OPraHU3MOB

Uctopus ctaHOBIEHUS W pa3BUTHS T'€HETUKH Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHUHU T€HETUKU. PaOOThI
H.K. KomsuioBa, H.M. BasunoBa, A.H. benozepckoro, I'.JI. Kapneuenko,
1O0.A. ®unumuenko, H.B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TMOHSATUS W CHUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, ATbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIA TPU3HAK,
TOMO3HUT0Ta, T€TEPO3UTr0oTa, YKMCTas JIMHHS, THOpUAbI, TeHoTUl, (heHoTur. OCHOBHBIC
METOAbl  TEHETUKHU:  THUOPUJIOIOTUYECKUH,  IIUTOJIOTMYECKUM,  MOJEKYJISIPHO-
TEHETUYECKUM.

JleMoHCTpanuu

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

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

JlaGoparopnas padota «/Ipo3oduiia kak 00bEKT FTeHETUYECKUX MUCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpuntnoe ckpemmBanue. [lepBbiit 3aKkoH MeHaenst — 3aKoH €quHO00pa3us
ruOpu0B TiepBoro mokosieHus. [IpaBuio momuHupoBanus. Bropoit 3akon Menaens —
3aKOH pacIlenjeHus mnpu3HakoB. LluTonmormueckue OCHOBBI ~MOHOTHOPHAHOIO
CKpeluBaHus. [ Mmore3a YucToThl ramer.
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AHanuzupyroniee CkpemuBaHue. [IpoMeXyTOUHBIM XapakTep HaCIEIOBAHUA.
Pacmienienne mpru3HaKkoB MPU HETIOJIHOM JOMUHHUPOBAHUH.

JHurnbpuaHoe ckpemmBaHue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBHUCHUMOTO
HacJe0BaHUs MpU3HaKoB. [[uTonOrnyeckre OCHOBBI JUTMOPUIHOTO CKPEIIIMBAHM SI.

CuernyieHHOoe HacienoBaHue mpu3HakoB. Paboret T. Moprana. CuermieHHOe
HACJICIOBAaHMWE TE€HOB, HAPYIICHUE CLEIJICHUS MEXIY T€HaMH. XPOMOCOMHAS TE€OpUs
HACJICACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBI MEXaHU3M OIpeAeNieHuss Moja. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeli W TreTeporaMeTHbld mnoJl. ['eHeTnueckas
CTPYKTYpa IOJIOBbIX XpOMOCcOM. HaciieroBanre npru3HaKkoB, CUEIUICHHBIX C ITOJIOM.

['enorun kak uenoctHas cucrema. [lmenorponus — MHOKECTBEHHOE JIEMCTBUE I'€HA.
MHO0KeCTBEHHBIN aJJICIIM3M. BzaumopelicTBue HeaJIeIbHBIX I'€HOB.
KommnemenTapuocts. Onuctas. [lonumepus.

I'eHeTnyeckuii KOHTPOJb Pa3BUTHSI PACTCHUM, KUBOTHBIX U YEJIOBEKA, a TAKKe
(U3HOTOTUYECKUX TIPOIIECCOB, TIOBEACHUS W KOTHUTHUBHBIX (YHKIWN. | eHeTndeckue

MEXaHU3Mbl CHUMOHMOTE€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH — IMapa3uT» Hu
«XO3MH — MHUKpoOMOM». ['eHeTWyeckne acmeKThl KOHTPOIS W  W3MCHCHHS
HacJeACTBEHHOU UHGOpMAIUU B MOKOJICHUSIX KJIETOK U OpraHU3MOB.

JleMoHCcTpaluu

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

Tabmumer 1 cxembl: «llepBbiii U BTOpoi 3akoHbl Mennpens», «Tperuil 3aKoH
Menpnens», «AHamusupyromee CkpemuBanue», «HemomHoe nmoMuHMpOBaHHE,
«CuenyieHHoe HacaeI0BaHuEe MPU3HAKOB y 1po30uiibl», «I'eHeTuka nomnay, «Kapuotun
yenoBeka», «Kapuotun apozodunery, «Kapuorun nTuub», «MHOXECTBEHHBIN
ajuiem3My, «Bzaumonencrere reHoB.

OOGopynoBanue: MoJeib JJIA JIEMOHCTPAIlMH 3aKOHOB €IMHOOOpaszusi THOPUIIOB
MEPBOT0 MOKOJEHHSI U PACIICIUICHUS] MPU3HAKOB, MOJEIb ISl AEMOHCTPALIMU 3aKOHA
HE3aBHCHMOI'0 HAcJIeOBaHUs MPU3HAKOB, MOJEIb JUIsl JAEMOHCTpAIMU CUEIIEHHOIO
HACJIeZIOBaHUS MMPU3HAKOB, CBETOBOIl MUKPOCKOM, MUKponpenapat: «po3oduiay.

[Ipaktuyeckas pabora «lM3yueHue pe3yJbTaTOB MOHOTMOPHUIHOTO CKPEIIMBAHUS
y IpO30(HITBI».

[IpakTuyeckas pabora «l3yueHuwe pe3ynbTaToB IUTHOPUIHOTO CKPEUIMBAHUS
y IpO30(HITBI».

Tema 13. 3akoHOMEepHOCTH U3MEHYMBOCTH

Bs3aumopeiictBue reHoTMma W cpenbl npu  (GopMUpPOBaHMM  (DEHOTHUIIA.
M3MmeH4nBOCTh IpU3HAKOB. KayecTBeHHBIE M KOJMYECTBEHHBIE IIPU3HAKU. Buabl
M3MEHYMBOCTU: HEHACIIEICTBEHHAs U HACJIEICTBEHHAs.

MonudukanonHass ~ U3MEHUMBOCTb.  Ponmb  cpenbl B (OPMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHYuBOCTH. HopMa peakiuu npusHaka. BapuanmoHHbIA psj
u BapuauuoHHas kpuBas (B. MHoranncen). CpoiictBa Moau(puUKaIMOHHON
U3MEHYUBOCTHU.
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['enoTMnMueckas K3MEHYUBOCTh. CBOMCTBA FTEHOTUITMYECKON N3MEHUYUBOCTH. Bubl
FEHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHAS.

KomOunaTtuBHass HW3MEHUYMBOCTh. MeWO3 W MOJOBOM TMpOIECC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTU. Polb KOMOWHATUBHOW HW3MEHUYMBOCTH B CO3/IaHUU
T€HETUYECKOro pa3Hoo0pasus B Mpejeaax OJHOro BUaa.

MyTarmoHHas U3MEeHYMBOCTb. BUbl MyTaluii: reHHbIE, XpPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE ¥ MHAYLIMPOBAHHBIE MyTallUH. SI€pHBIEC U IUTOMIA3MATUYECKUE MYTALINH.
CoMaruueckue | MojioBble MyTanuu. [[puarHbl BOBHUKHOBEHUSI MyTaluil. MyTtareHsl U
MX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOrO IMpolecca. 3aKoH
rOMOJIOTUYECKUX PSAZIOB B HaclieacTBeHHOM n3MmenunBocty (H. V. BaBunoB). Buesnepnas
M3MEHUYMBOCTh M HACJIEICTBEHHOCTb.

Dnuecenemura u INUSEHOMUKA, POJIb INUSEHEMUUECKUX PaKkmopos 6 HAC1e008aHUU
U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOB.

JleMoHCTpanuu

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

Tabmuier 1 cxembl: «Buibl n3MEeHIUBOCTHY, «MoauduKaruoHHAs U3MEHINBOCTHY,
«KoMmOuHaTHBHAs W3MEHUYMBOCTHY, «Meio3», «OmniogorBopenue», «l eHeTnyeckue
3a00JIeBaHMS YeJIOBEKa», « Buabl MyTaruiny.

OO6opynoBaHue: )KUBbIE U TepOAPHBIC IK3EMIUISIPhl KOMHATHBIX PACTEHUM, pUCYHKU
(ororpadun) KUBOTHBIX C pa3IUYHBIMU BUJIAMU U3MEHUYHBOCTH.

JlaGoparopnas pabora «MccnemoBanue 3aKOHOMEpHOCTEH MOAMGBUKAIIMOHHON
M3MEHUYMBOCTHU. [locTpoeHne BaprallMOHHOT O Psijia U BApUALIMOHHON KPUBOW.

[IpakTuueckas padora «Myranuu y apo30¢uibl (Ha TOTOBBIX MUKpPOMpErapaTax)y.

Tema 14. I'eneTnka yesioBeKa

Kapuotun demoBeka. MexayHaponHas mporpaMMa MCCJEJOBaHHUS TIE€HOMaA
yesioBeka. MeToJibl M3ydeHUs TEHETUKHU YEJOBEKA: IeHeaJlorM4yecKui, OJM3HElOBBIN,
LHATOI€HETUYECKUH, IONYJALUOHHO-CTATUCTUYECKUN, MOJEKYIAPHO-TEHETUYECKUM.
CoBpeMEHHOE  ONpelesieHUEe  TEHOTUIA:  IOJHOI€HOMHOE  CEKBEHUPOBAHHE,
reHOTUIIMPOBaHUWE, B TOM uyucie ¢ nomowmbto [I[[P-ananu3a. HacnencrBeHHbIE
3a0ojeBaHUsl 4enoBeKka. ['eHHble W XpOMOCOMHBbIE Oo0je3HH uenoBeka. bone3nu
C HACJEJCTBEHHON MpPeApacloiOKEHHOCThIO. 3HAYEHUWE MEIUIIMHCKOW TE€HETUKU
B MpEAOTBpAllCHUH W JICYCHHUM TEHETHMYECKUX 3a0oieBaHUN uyernoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTHpoBaHUE. CTBOJIOBbIE KIETKU. [loHATHE «TrE€HETHYECKOro
rpy3a». DTHYECKUE AaCIEKThl HCCIEJOBAaHUI B O0JACTH PENAKTUPOBAHMS TE€HOMA M
CTBOJIOBBIX KJIETOK.

I'enetnueckue  (akTopbl  TOBBILIEHHOW  YYBCTBUTEIBHOCTH  YEJIOBEKa
K (pu3myeckoMy M XMMHYECKOMY 3arps3HEHHUIO OKpyXXaroued cpenbl. | eHeTnueckas
IIPEIPACIIOJIOKEHHOCTD YEIOBEKA K MaTOJIOTHSIM.

JleMoHcTpanuu

Tabmuuplt u cxembl: «Kapuotun uyenoBeka», «MeToabl H3y4eHUS! TE€HETUKH
yesioBekay, «I'eHeTnueckue 3a00JIeBaHUs YEIOBEKay.

[IpakTuyeckas padora «CocTaBiaeHUE U aHAINU3 POA0CIOBHOI.

18



®enepanbHas pabodas nporpamma | buosorus. 10—11 knaccest (yriyGiéHHBINA YPOBEHB)

Tema 15. Cenekuusi Oprann3mMoB

JlomecTuKanusa W CeJIeKIUsA. 3apOKICHHE CEJEKIUH W JIOMECTUKAIMU. YYEHUE
H.N. BaBuioBa o lleHTpax mpoUCXOXKICHUS U MHOT0OOpa3usi KyJbTYpPHBIX PACTEHUH.
Ponp cenekunu B CO3JaHUM COPTOB PAaCTEHUM M MOpPOA KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTHYECKHX PSAJOB B  HACIEACTBEHHONM HW3MEHYMBOCTHU
H.W. BaBunoga, ero 3HaueHue JIsi CEICKIIMOHHONW paOOTHhI.

Meronbl  cenekuMoHHOM paboThl. MckyccTBeHHBIH OTOOp: MacCOBBIA U
WHJUBUAYaTbHBIA. DTanbl KOMOMHAIIMOHHON cenekiuu. VcnbiTaHue npou3BoauTesnien
1o NOToMCcTBY. OTOOp MO TEHOTUITY C TOMOIIBIO OLIEHKU (DEHOTHUIIAa MOTOMCTBA U OTOOP
10 TEHOTUITY ¢ ToMouIbko ananu3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METO]l CEeJEKIIMOHHOM pa0oThl. PaguanoHHbINA U
XUMUYECKANA MyTareHe3 KaK WCTOYHHMK MYTAIlui y KYIbTYpHBIX ()OpM OpPraHU3MOB.
Hcnonb3oBaHME TEHOMHOI'O PEJAKTUPOBaHUS M MeTonoB pekoMOuHaHTHhIX JIHK
JUISL IOJTYYEHUSL HCXOAHOTO MaTepurana JJis CENEKINH.

[Tonydyenne nomumion1oB. BHyrpuBHoBas rubpunusanus. binskopoacTBeHHOE
CKpelllMBaHue, WM WHOpuAuHr. HepojcTBeHHOE CKpeluBaHue, WM ayTOPUIUHT.
I'etepo3nc m ero npuumHbl. Mcnons3oBaHue rerepo3uca B cenekuuu. OTaanéHHas
rubpuauzanus. IIpeogonenue Oecruiogusi MEXBUIOBBIX TUOpUAOB. JlocTkeHus
CEJICKIIUH PACTEHUU U )KUBOTHBIX. « 3€1EHAS PEGONIOYUSLY.

CoxpaHeHUE M U3YYECHHE TCHETUUYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHUW U HX
JTUKUX POJIWYEH Ui CO3/MaHMsI HOBBIX COPTOB W THOPUIIOB CEIHCKOXO3SHCTBEHHBIX
KYJIbTYp. M3yuenue, coxpanenue u yYnpagieHue 2eHemudecKuMu pecypcamu
CENbCKOXO3AUCMBEHHbIX U NPOMbBICIOBHIX — JICUBOMHLIX 68  Yenax  YAyYuleHus
cyujecmsyowux U Cco30aHusi HOBbIX NOpoo, JUHULL U KpOCco8, 8 MOM 4ucie
C NpuMeHeHUuem COBPEMEHHbIX Memo008 HAYUHbLIX UCCIe008aHUU, Nepedosbix uoel u
nepcneKmueHbIX MexHo102UlL.

JleMoHCcTpanuu

IToprpersr: H.. BaBunos, 1.B. Muuypun, I'.JI1. Kapnieuenko, ILII. Jlykbsuenko,
Bb.JI. Actaypos, H. bopinoyr, JI.K. benses.

Tabmuupl 1 cxembl: «lIeHTpbI MPOUCXOXKICHUS M MHOT000pa3usi KYyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSAJIOB B HACIEICTBEHHON W3MEHUYMBOCTHY,
«Metoabl cenexuumn», «OtnanéHHas rudbpuanzanus», «Myraresesy.

JlabGoparopnasi paborta «M3ydeHue cCOpTOB KYJIBTYPHBIX PACTCHUH UM TMOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopnas padota «/3yueHrne MEeTO10B CENEKIINU PACTEHU.

[IpakTuueckas pabota «IIpruBUBKa pacTeHUI».

Okckypeusd «OCHOBHbIE METOABI W JIOCTMXKEHHSI CEJEKIIMU pacTeHUl U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (pepMmy, COpTOUCTIBITATEIbHBIN
y4acTOK, B TETUIMYHOE XO3SMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WU HAYYHOTO
LHEHTPA)».
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Tema 16. buorexHoJI0rus ¥ CHHTeTHYeCKast OMOJI0r st

OOBEKTHI, UCIIOTIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAaHEBbIE KYIbTYPBI,
MUKpPOOPIaHU3MBbI, UX XapaKTEpUCTUKa. TpalulIMOHHAs OMOTEXHOJIOTUA: XJIe00NeueHHE,
MOJIYYCHHE KHCIOMOJIOUYHBIX MPOAYKTOB, BHHOAENIHE. MUKPOOHOIOIrMYECKUN CHUHTE3.
OOBeKTh MUKpOOUONIOrHYecKuX TexHonorui. [IpousBoacTBo Oenka, aMUHOKHUCIOT U
BUTaMHHOB.

Co3gaHne TEXHOJOTMM W HHCTPYMEHTOB IIEJICHAMPABICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHUSI T€HOMOB C LIE€NbIO TMOJYYECHUS] OPraHU3MOB M WX KOMIIOHEHTOB,
COJIEpIKallIMX HE BCTPEYAIOLUECS B MPUPOJE OMOCUHTETUYECKHE ITYTH.

Knerounas wunxeHepus. Meroasl KylbTypbl KJIETOK M TKaHEM pacTEHUU U
#UBOTHBIX. Kprobanku. Comarnyeckass TuOpuau3anus 1 COMaTUYECKUid IMOPHOTeHE3.
Hcrnonp30BaHue ramiouioB B CEICKUMU pPACTeHUU. [lonyueHue MOHOKIOHAbHBIX
anmumern. Mcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHANLHLIX AHMUMEN 8 MeOUYUuHe.
HckyccTBEHHOE OMIOAOTBOpeHHE. PEKOHCTpyKUHsS SHLEKIETOK M KIOHHUPOBaHUE
KUBOTHBIX. MeToa TpaHCIUIAaHTAaUUU SA€p KIETOK. [exHono2uu 0300po6eHus,
KYIbMUBUPOBAHUSL U MUKPOKIIOHANILHO20 — PA3ZMHONCEHUS  CelbCKOXO3AUCTNEEHHbIX
KYI6myp.

XpoMOCOMHasi W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekoMOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmKeHns ¥ NMepCHEeKTUBbI XpPOMOCOMHOM UM T'€HHOM MH)KEHEPHUH. DKOJIOTHYECKHE U
ATUYECKHE MTPOOJIEMbI T€HHOW HHKEHEPUH.

Meauuunackue — O6uorexHosmoruu.  IloctreHomnass — uudpoBas — MeAUIMHA.
[MIP-nuarnoctuka. MeTabOJOMHBIN aHaJIU3, TEHOIEHTPUYECKUN aHAIU3 MpOoTeoMa
YeJIOBEKa ISl OLIEHKU COCTOSIHUSL €ro 310poBbs. Vcronb30BaHHE CTBOJOBBIX KIIETOK.
TapreTtHas Tepanus paka. 3D-OuounxeHepust 11 pazpaboTku G yHIaMEHTAIbHBIX OCHOB
MEIULUHCKUX TEXHOJIOTHM, CO3AaHUsI KOMIUIEKCHBIX TKaHEH COYETAaHUEM TEXHOJOTHM
TpEXMEpHOTO  OWMONMPUHTHMHTa M cKadoiauHra Ui peuieHus  3ajad
IIEPCOHATIM3UPOBAHHOW MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BAKIMH C LENbIO 00ecreueHus KOMOMHUPOBAHHOM 3allUThI
or  Bo30ymureneii ~ OPBHU,  ycraHoBiieHHME  MOJEKYJIApPHBIX  MEXaHH3MOB
¢byukuonupoBanus PHK-comepkammx BHpPYCOB, BBI3BIBAIOIIUX 0COOO OMAacHbBIE
3a00JIEBAHMS YEJIOBEKA U JKUBOTHBIX.

JleMoHcTpanuu

Tabmuubr u cxembl: «Vcronp30BaHHE MHKPOOPTaHU3MOB B IIPOMBILIUIEHHOM
POU3BOJCTBEY, «KieTouHas nHkeHepus», «I eHHass HHXXEHEepUsD».

Jlaboparopnas pabora «M3ydueHne 00beKTOB OMOTEXHOIOT Y.
[IpakTuyeckas pabora «[lomydeHre MOJTOYHOKUCTBIX TPOTYKTOB.

Okckypcus  «buOoTexXHONOrMsT —  BaXXHEWIas  MPOW3BOJAMTENbHAs  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE MPOU3BOJICTBO)Y.
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11 KUIIACC

Tema 1. 3apo:kaenue ¥ pa3BuTHE 3BOJTIOIUOHHBIX NMPEACTABJECHUA B OHOJIOr MU

OsomonnonHas teopust Y. {apeuna. IIpeanocbuiky BOSHUKHOBEHUS JapBUHUA3MA.
JKusHp n HayyHas gestenbHocTh Y. JlapBuHa.

JIBrkymue cuibl 3BoMonuMA BUAOB 1o Y. J[apBuHY (BbICOKass MHTEHCHUBHOCTH
Pa3sMHOXKEHUS! OPraHM3MOB, HACJIEICTBEHHAs! H3MEHYMBOCTh, 00pb0a 3a CyILECTBOBAHHUE,
€CTECTBEHHBIN M MCKYCCTBEHHBIN 0TOOD).

Odopmienue cunrernueckor teopun sBomtounu (CTI). Helitpanbnas Tteopus
sBooIMU. CoBpeMEHHasi 3BOJIIOLIMOHHAsE OUOIOrUs. 3HAaYEHUE IBOJIIOLIMOHHON TEOpUn
B (h)OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KAPTUHBI MUDPA.

JleMoHCcTpanuu

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

Tabmuubr u cxembl: «Cuctema sxuBoit mpuponsl (mo K. Jlunner)y, «JlectHuia
XUBbIX cymecTB (mo Jlamapky)», «MexaHusm (GOpMHPOBAHUSA MPUCIIOCOOTIECHHIM
y pacteHuil u xuBOTHbIX (Mo Jlamapky)», «Kapra-cxema mapmipyra MyTelIeCTBUS
Y. Napsunay», «Haxonku Y. JlapBunay, «®@opmbl 00pbObI 3a cyriecTBOBaHUEY, «[lopoab
ronyoeii», «MHoroobpazue KymnbTypHbIX (opMm KamycTbl», «llopoasl nomamHux
KHUBOTHBIX», «Cxema oOpa3oBaHuss HOBbIX BHAOB (o Y. JlapBumny)», «Cxema
COOTHOIIEHHUS JNBWXXYIIUX CHJI 3BOMIOLUN», «OCHOBHBIE IOJOKEHUS CHHTETHYECKON
TEOPHUH IBOJIFOLIAN.

Tema 2. MUKpPOIBOJIIOLMSA U €€ Pe3yJIbTATHI

[Tonynsauus Kak 31eMeHTapHas €IMHUIA 3BOMOLMH. COBpEMEHHBIE METO/IbI OLICHKU
TEeHETUYECKOT0 pPa3HOoOpa3us W CTPYKTypbl mnomyisinuil. M3menenue reHodoHna
MONYJSILIMM  KaK DJJIEMEHTAPHOE DBOJIIOIMOHHOE SBJIEHUE. 3aKOH T'€HETUYECKOro
paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (aKTOPhl (ABUKYIIUE CUIIbI) 3BOJTIOLNMUA. MyTallMOHHBIN TpOIIECC.
KoMOuHatuBHass u3MeHUMBOCTH. Jlpelid TeHOB — ciy4yailiHble HEHapaBJICHHbIE
W3MEHEHHUS 4YacToT aivlened B monymsnusx. Oddext ocHoBatens. Ipgexm
oymulLiouno2o 2opaviuka. CHudcenue 2eHemuyecko20 pasHooopasus: NpUdUHbl U
cneocmsus. Ilposenenue sgppexma Opeiigha 2enos 6 6orbUUX U MATLIX NONYIAYUSAX.
Murpamuu.  M3omsimust  momymsiumii:  reorpaduueckas  (IpocTpaHCTBEHHAs),
Oouosoruyeckas (penpoayKTHUBHAs).

EctectBeHHbI 0TOOp — HanpaBisouuil hakTop 3BOMOIUN. DOPMBI €CTECTBEHHOTIO
orOopa: ABMXKYIIWNA, CTAOWIM3UPYIOUIUH, pa3pbiBatounuii (Au3pynTuBHbIN). [lonoBoi
oTO00p. BO3HUKHOBEHME 1 HBOJIOLUS COLIMATIBLHOIO MOBEICHUS )KUBOTHBIX.

[Ipucnoco6ieHHOCTh OpraHU3MOB KaK pe3yabpTar MHKPOIBOJIIOLINH.
Bo3HHKHOBEHUE TPUCIOCOOTIEHUI y OpraHu3MoB. ApoMop(}o3bl M HAMOATANTALUY.
[Ipumepbl MPUCHOCOONEHU y OpPraHu3MoB: MOpQoJIorH4eckue, (PU3nOIOTUYECKUE,
OnoxuMHuueckue, noseaeHIeckre. OTHOCUTENBHOCTh MPUCIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero xkpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKposBomonmu. M3onsanusa — kiaoueBol ¢gaktop BuaooodpasoBanus. [lytu u cnocoOs
BUJ1000pa30BaHUs: AJJTONaTPUIECKOE (reorpaduueckoe), CUMITaTPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJUILIONAU3aIusi, ruopuau3anus). JIauTenbHOCTh
HBOJIIOLIMOHHBIX MPOIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTHUECKOT0 pa3HOO0pa3usl.

Ponb 3BOMIONMOHHON OMONOTMH B Pa3pabOTKE HAYYHBIX METOAOB COXPaHEHMS
OomopazHooOpa3usi. MHUKPOIBOIIONHUSA M KOJBOJIONMS I1APAa3UTOB M HX XO35CB.
Mexanu3mMbl GOpMUPOBAHUST YCTOWIUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JleMoHcTpanuu

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

Tabmuie! 1 cxembl: «MyTallMOHHAsI U3BMEHUUBOCTHY, «[loNMyNsIIMOHHAS CTPYKTYpa
BUja», «Cxema TposBICHHS 3akoHa Xapau—BaitHOepra», «J[Brkyiiue Cuibl
HBONIIOLIMMY,  «DKOJIOTMYEcKass M30JALMS  MONYJISUMA  CeBaHCKOW  (openu,
«['eorpadmyeckass M30mALUSA JTUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI N1aypCKOM»,
«IlonynAMOHHBIE BOJHBI YHUCJICHHOCTM XWIIHUKOB U XEpTB», «(CxemMa aelcTBus
€CTeCTBEHHOro 0TOOpa», «PopMbl OOpbOBI 3a cymiecTBOBaHUEY, «/HIyCTpuanbHBIN
MenaHu3M», «Kuble uckonaembie», «IIOKpOBHUTENBCTBEHHAs OKpacka >KUBOTHBIX»,
«IIpegynpexnaronias  OKpacka IKUBOTHBIX», «DHU3MOIIOTMYECKUE — aJanTaluny,
«IIprcnoco0IeHHOCTh OPraHM3MOB U €€ OTHOCUTENILHOCTBY, «Kpurtepuu Buaa», «Buisl-
nBOWHUKMY, «CTpykTypa BHUAa B mpupone», «CrnocoObl BUA000pa30BaHUS,
«l'eorpadguueckoe BUAO0Opa3OBaHHE TPEX BUAOB JIAHIBIILICH», «DKOIOIMYECKOE
BUJ1000pa3oBaHue BUIOB cuHHUI, «l[lomummounnbl pacteHuit», «KamycTHO-peaeuHbIit
ruopuIy.

OOGopynoBaHue: repdapu pacTeHUM, KOJUICKIMA HACEKOMBIX, uydesia NTHUIl U
3Bepell C MpUMEpaMH Pa3IUYHBIX MPUCIIOCOOICHHM, Yydena NTHUI[ W 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHui OJU3KUX BUIO0B, 00Pa30BaBIIMXCS PATUYHBIMH CIIOCOOAMH.

JlaGopaTopHas pabora «BrisgBieHnE N3MEHYMBOCTH y 0COOEH OTHOTO BUA.

JlaGopatopHast pabota «lIIpucrnocobnenuss OpraHM3MOB M HX OTHOCHUTEIbHAS
1e1€CO00pa3HOCThY.

JlaGoparopnas padota «CpaBHEHHE BUAOB 10 MOPGHOJIOTHYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BOIIOLMS U €€ pe3yJbTaThl

Meronbl u3ydeHHs Makpo3BodOUMU. [lajgeoHTonorndyeckue MeTonbl W3YyYEHHUS
sBommonuu. [lepexonubie GopMbl U PUIOrE€HETUUECKUE PSIIBI OPraHU3MOB.

buoreorpapuueckue mMeToapl uzydeHus 3omonun. CpaBHeHue ¢Giopsl U GpayHbl
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obGnactu 3emiau. Buasl-sHAEMUKH U
PEJIUKTBHI.

OMOpHOIOTHYECKHEe U CPAaBHUTEIBHO-MOP(OIOruueckue MeETOJbl U3yYeHHUS
IBONIIOLIMM. ['€HeTHYEeCKHME MEXaHW3Mbl DHBOJIIOLMM OHTOI€HE3a U  IOSBICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHbIE U aHAJIOTUYHBIE OpraHbl. PyaumeHTapHbie
OpraHsl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-T€HETHUECKIE, ONOXUMUYECKUE U MATEMAaTUUYECKHE
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METObl M3Yy4EHUsS JBOMIOIUU. [omonornynbie TeHbl. (COBpEMEHHBIE METObI
MOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTAIlUU U SBOJIOLMS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (MpaBuiia) SBoOMOUUU. [Ipunyun cmenvt @YHKYUI.
HeobOpatumocts 3BOJONMU. AnanTuBHas paauainus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIH.

JemMoHCcTpanuu

[Toprpersr: K.M. bap, A.O. Kosanesckuii, @. Mroep, 3. ['ekkensb.

Tabmuubsl 1 cxembl: «DUIOreHETUUECKUN Pl JIOMIAAW», «APXEONTEPUKCY,
«3Bepo3yorie smeprl», «Creronedansny, «Puanoguts», «CeMeHHbIE MaOPOTHUKN,
«buoreorpaduueckue 30Hb1 3eMny, «Jpeiid KOHTUHEHTOBY, «PenukTh», «HauanbHbie
CTaaud SMOpPUOHAIILHOTO PA3BUTHUSI TMO3BOHOYHBIX KUBOTHBIX», «['OMOJOrMYHbBIE U
aHAJIOTUYHBIE OpraHe», «PynuMeHTh», «ATaBU3MBI», «XPOMOCOMHBIE Ha0OPbI
yelioBeKa M ImuMnaH3e», «[1aBHble  HampaBiieHUs — 3BoJOUMK», «OOmme
3aKOHOMEPHOCTHU SBOIOIIUNY.

OOGopynoBaHue: KOJUIEKIMH, TepOapuu, MYISDKHM HCKOMAEMBIX  OCTAaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIMM HACEKOMBbIX.

Tema 4. IIponcxoxaenne u pa3sBUTHE KU3HHU HA 3emJie

HayuHble runores3sl MpOUCXOXKACHHS KU3HUA Ha 3emiie. AOMOreHe3 U maHCIepMHusl.
JloHay4HBIE TMIPEACTABICHHUS O 3apOKICHUM JKW3HU (KpeaunoHusMm). ['mnoresa
IIOCTOSIHHOTO CaMO3apOXKJIECHUsI KU3HU M €€ omnpoBepkeHue omnbitamu D. Peaw,
JI. Cnanmnanuanu, JI. [Tacrepa. [IpoucxoxieHue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Talnbl HEOpraHudeckoil sBomtonuu. [lmanerapHas (reonoruyeckas)
HBOJIIONMSA. XUMHUYECKash 3BONOLMA. AOUOTEHHBIM CHHTE3 OPraHMYeCKHX BEIIECTB
n3 Heoprannueckux. OneiTr C. Mumnepa u I. HOpu. OOpazoBaHue MNOIUMEPOB
u3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runore3a nepBUYHOT0 OyJIbOHA
Jlx. XonpaeitHa, renerndeckas runotesa . Mémrepa. Pubosumer (T. Uek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanue MeMOpaH U BO3HUKHOBEHUE MPOTOKIETKH.

Uctopusa 3emnn m meroasl €€ n3ydyeHus. VIcKoraeMble OPraHMYECKHE OCTATKHU.
['eoxponosorust u e€ wmeronpl. OTHOCHUTENbHAsE W aOCOMIOTHAs T€OXPOHOJIOTHS.
['eoxpoHONIOrHYECKas MIKana: 0HbL, 3Pbl, IEPUOABL, STIOXH.

Hauanbubie 3Tanel opraHndeckor 3BoJIOUUM. [losiBIeHME W 3BOMIOLMUS TMEPBBIX
KJIETOK. DBOdIoNUsA MeTabonu3ma. Bo3zHuKkHOBEHHE nepBbIX 3KOcUCcTeEM. COBpeMEHHbBIE
MUKpOOHBbIE OMOIUIEHKM KaK aHaJIOr MepBbIX Ha 3emiie coolumiecTB. CTpOMATOIUTHL.
[IpokaprOThI K 3YKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (cuMOMOreHe3). ODBOJIOLMOHHOE MPOUCXOXKICHUE
BUPYCOB. [IponCX0XKAEHNE MHOTOKIIETOUYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
IpyHI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMUA BbICHIMX pacTeHUud. OCHOBHBIE apoOMOPQO3bI
pacreHuil. Beixon pacteHuit Ha cymy. [losBieHne CIOPOBBIX PACTEHUNM U 3aBOEBAHUE
umu cymu. CemeHHble pacTeHus. [IpoucxoxaeHue 1IBETKOBbIX PaCTEHUH.
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OcCHOBHBIE dTallbl JBOJIOLMHM KMUBOTHOTO Mupa. OcCHOBHBIE apoMOp(o3b
AKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie XOpAoBblEe KHUBOTHBIE. JKH3Hb B BOJAE. OBOJIOLMS TO3BOHOYHBIX.
[Tpoucxoxnenue ampuodbuii u pentwimil. [IpoucxoxaeHne MISKONUTAIOMUX U TTHII.
[Tpunuun xmroueBoro apomopdo3a. OcBoeHHEe OECMO3BOHOYHBIMU U TMO3BOHOYHBIMU
YKUBOTHBIMHU CYLIU.

PazButne xu3HM Ha 3eMile 1O 3paM U NEPUOJAM: apXeu, MPOTEPO30M, NMaIe030M,
Me3030H, KaitHo30i. OOIas XapakTepUCTHUKA KIMMaTa U TEOJIOTHYECKUX TPOIIECCOB.
[TosiBieHHe W paciBET XapaKTEPHBIX OPraHW3MOB. YTJeoOpa3oBaHHUE: €r0 YCJIOBUS U
BIIMSIHME Ha Ta30BbIN COCTaB aTMOC(EpHI.

MaccoBble BBIMHpPAaHUSI — SKOJOTMYECKHE KpHU3UCHl mpounuioro. IIpuumusr u
CIIEICTBUSI MACCOBBIX BbIMUPaHUN. COBpPEMEHHBIM 3KOJOTMYECKHI KpPU3HUC, €ro
ocobennoctu. [Ipobaema coxpanenus: 6nopaznooOpasus Ha 3emIie.

CoBpemeHHasi cUCTeMa OpraHuyeckoro Mwupa. llpuHnunel KiaccupuKanuu
opranu3mMoB. OCHOBHbBIEC CUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

JleMoHcTpanuu

[Toptpetsl: ®@. Penn, JI. Cnaymannanu, JI. [Tactep, .. Meunukos, A.M. OnapuH,
Jx. Xonmeiin, I'. Mémnep, C. Muep, . FOpu.

Tabmuer m cxembl: «Cxema ombita @. Pegm», «Cxema ombita JI. Ilacrepa
10 U3YYEHUIO CaMO3apOoKaeHUs )Ku3HN», «Cxema onbita C. Mumiepa, ['. FOpw», «9Tarnsl
HEOpPraHWYeCcKoN »3Boonum», «l'eoxpoHonornueckas mkana», «HadanbHble 3Tanbl
OpPraHMYECKOW HBOIIONUNY», «CxemMa 00pa3oBaHUs JYKAPUOT IMyTEM CHUMOUOTEHE3a,
«Cucrema >XuBOM mpupoasl», «CtpoeHue BUpPYca», «ApoMOpPQO3bl pPACTCHUI»,
«Purnoguter», «OMTHOKIETOUHBIE BOIOPOCIHHY, «MHOTOKIETOYHBIC BOJIOPOCIH,
«Mxm», «llamoporaukmn», «l'onmocemMeHHble pacTeHus», «Opranbl [BETKOBBIX
pactennit», «Cxema pa3BUTHSA JKUBOTHOTO MHUpPa», «ApPOMOP(O3bI IKUBOTHBIXY,
«IIpocrenmmey, «Kumeynononoctuele», «llnockue uepBu», «HUneHHCTOHOTHEY,
«Pb10OBIY, «3eMHOBOAHBIE», «[Ipecmbikatouuecs», «lItuup», «MiaekonuTaronmey,
«Pa3BuTne XW3HH B apXeHMCKOM dpey, «Pa3BuTHE XKU3HM B IPOTEPO3OUCKON 3dpey,
«Pa3BuTHEe XU3HM B MAJICO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3peEy,
«Pa3BuTue XU3HU B KaWHO30MCKOU 3pe», «COBpeMEHHasi CUCTEMa OPraHUYECKOro
MHPA.

OO6opynoBanue: repdapuu pacTeHUN pa3IMUHbIX OTJEIO0B, KOJJIEKIIMU HACEKOMBIX,
BJIAKHBIC TMIpernapaThl >KUBOTHBIX, PAKOBHUHBI MOJUIOCKOB, KOJUICKIIMH WIJIOKOXUX,
CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydesa IITULl U 3BEPEH, KOJUIEKIIMU OKAMEHEIIOCTEN,
MOJIE3HBIX UCKOIMAEMBIX, MYJISIKU OPraHUYE€CKUX OCTAaTKOB OPraHU3MOB.

Bupryanbnas nmaGopatopHas pabora «MogenupoBanue onbiToB Mumiepa—HOpu
M0 W3YYCHHIO a0WOT€HHOTO CHHTE3a OPraHWYeCKUX COCJUHECHUM B TEPBUYHOU
atmocdeper.

JlaGoparopnas pabora «M3ydeHue u ommcaHuEe MCKOMAEMBIX OCTAaTKOB JPEBHUX
OpPraHu3MOBY.
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[Ipaktuyeckas pabora «V3ydueHue OCOOEHHOCTEH CTPOCHHSI PACTEHUM pa3HBIX
OTIEJIOBY.

[IpakTuyeckas pabora «M3yueHne OCOOEHHOCTEH CTPOEHHSI IO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIponcxoxaeHne yea0BeKa — AHTPONOT eHe3

Paznensl 1 3agaun aHTpononorud. MeTo1bl aHTPOIIOJIOTHH.

CraHoBlIeHHE MNPEACTABICHUA O MPOUCXOKIACHUM YEJIOBEKA. Pemuruno3Heie
B033peHus. COBpeMEHHbIE HAYYHbIE TEOPUU.

CxoncTBO 4enoBeka C KUBOTHBIMH. CHCTEMATHYECKOE IOJIOKEHUE YEJIOBEKA.
CBHeTENBCTBA CXOACTBA YEJIOBEKA C KMBOTHBIMU: CPABHUTEIbHO-MOP(OIOrHUECKHE,
aMOpUOIOrHYecKue, (PU3noI0ro-onoXxuMudeckre, nopeaeHueckue. OTauyusl yeaoBeka
OT KUBOTHBIX. [IpsIMOXOX€HNE U KOMIUIEKC CBA3aHHBIX C HUM NpU3HAKOB. Pa3zButue
TOJIOBHOTO MO3Ta ¥ BTOPOM CUTHAJIBbHOW CHCTEMBI.

HBwxkymue cunbl ((axTopsl) aHTpororeHesa: OWOJIOTMYECKHE, COLUAIbHBIC.
CooTHolieHre OMOIOTUYECKUX U COLIMATIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIUMU aHTpororeHe3a. PaHHUE YeIoBEKOOOpa3Hble 0O0E3bsIHBI
(MPOKOHCYJIBI) U paHHWE TOHTHUIBI — OOIIME MPEAKH YeTOBEKOOOpa3HbIX 00€3bsSH U
JOJIel. ABCTpaJIONUTEKW — JBYHOTHE MPEOKH Hrojei. UenoBeKk yMenblil, NEepBbIe
W3TOTOBJICHUSL OpYyAuMi Tpyna. YenoBeK MNpAMOXOISIIMUA W IIEPBBIM BBIXOJ JIIOJACH
3a npenensl Adpuku. YenoBek reiaenb0eprckuii — o0Immi mpeok HeaHAePTATbCKOTO
YEJI0BEKA U YEJIOBEKA Pa3yMHOr0. YeI0BEK HEaHIepTalIbCKUI KaK BUJI JTFOJEH XOJIOJHOTO
KJuMara. YeraoBeK pa3yMHbId COBPEMEHHOTO THIA, IEHUCOBCKUI 4YEIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneorenerruka v najieoreHOMMKA.

OBOJIONMS  COBPEMEHHOr0 dYenoBeka. EcTeCTBeHHBIH OTOOp B  MOIMYJNISIHSIX
yenoBeka. MyTanMoHHBIN Tpotiece ¥ nmosmMopdusM. [lonymnsiiinonHbie BOTHBI, Aperd
TCHOB, MUTpAIHs U «d(PPEKT OCHOBATEI» B OMYJISAIHIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacbl:  €BponeOUAHAs
(eBpasumiickas), aBCTpaJIo-HErpouJiHas (IKBaTOpUANIbHAS), MOHTOJOMUIHAS (A3UATCKO-
amMepuKaHckas). Bpemss M myTu pacceneHuss 4YeroBeKa Mo IUiaHeTe. EAMHCTBO
yelloBeYecKux pac. HayuHas HecocToATeNnbHOCTh pacusma. IIpucrnocoOaeHHOCTh
YeJIOBeKa K pa3HbIM YCIOBHUSIM OKpYXarolien cpeasl. Biausaue reorpadudeckoi cpeabl
u aperia reHoB Ha MOPGHOIOTHIO U (PU3UOTIOTHUIO YETIOBEKA.

MexaucuurinHapHble METOJbl B (U3HUECKOr (OMOIOrMYECKO) aHTPOIOJIOTHH.
OBOJIONMOHHAS AHTPOIOJOTUS M MAaJCOAHTPOINOJOTUS YEJIOBEYECKUX MOMYJSALUM.
broconuanbHble HCCIEIOBAHUS MPUPOJBI 4YenoBeka. FccnenoBanue KO3BOIIOLMHU
OMOJIOTUYECKOTO U COIUAILHOTO B YEJIOBEKE.

JleMoHcTpanuu

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

Tabmuupl U cxembl: «MeToabsl aHTPONOJIOTUU», «['0JOBHOM MO3r UeloBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbIY, «CKENeT 4YelnoBeKa U CKEJET IIHMMIIaH3e»,
«PynuMeHTbl M aTaBU3Mb», «JIBMXKYILlME CHUJIBI AHTPOINOTreHe3a», «IBOJIIOIMOHHOE
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JIPEBO YEJIOBEKA», « ABCTPATIONUTEK», «HeToBeK ymemblii», «UenoBek npsaMOXOASIIN,
«/lenucoBckuii yenoBek» «Heannepranbib», «KpomanboHIbD, «lIpeaku yenoBekay,
«JTanbl 3BOJIIOLNH YETIOBEKay», «Packl yenoBekay.

OOGopyoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepPHAIBHONW KYJIbTYPHI
MPEIKOB uYesoBeka, penpoaykiuuu ((ororpaduu) KapTUH ¢ MHUGOIOTUYECKUMU U
OMONENCKUMHU  CIO)KETaMH  MPOMCXOXKJIEHUS  dYeloBeka, (ororpaduu  HAXOHOK
MCKOIAEeMbIX OCTAaTKOB YEJIOBEKA, CKEJICT YeJIOBEeKa, MOJIeh Yepera YesIoBeKa M Yepera
IIUMIIaH3€, MOJENh KHUCTH YeJIOBEKa M KUCTH IIMMIIaH3€, MOJEIM TOopca MPEIKOB
YeJoBeKa.

JlaboparopHas pabora «M3ydueHue OCOOCHHOCTEH CTpPOCHUSI CKeJeTa 4YeJIOBeKa,
CBSI3AHHBIX C MPSIMOXOKICHUEM.

[IpakTuyeckas padbora «M3yueHne 3K0I0rMuecKuX aJanTaluii YeI0BeKay.

Tema 6. DJxomorussi — Hayka O B3aUMOOTHOIIEHHMSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKPYKaIoIel cpeaoi

3apokJieHHe W pa3BUTHE 3Kojormu B Tpynax A. ['ymOombpara, K.®. Pymre,
H.A. CeBepuoBa, 3. I'ekkens, A. Tencnu, B.H. Cykauépa. Pa3gensl u 3a1a4m 5KOJIOTUH.
CB$13b DKOJIOTUU C IPYTUMH HAayKaMHU.

Mertoast sxosioruu. IlonmeBbie HAOMOAEHUS. ODKCIEPUMEHTHI B SKOJOTHM:
PUPOIHBIE U TabopaTopHbie. MoeTupoBaHue B SKOJIOTMU. MOHUTOPUHT OKPYKAIOIIeH
CpeIIbl: JIOKAJbHBIN, pErMOHATBLHBIN U TTI00aIbHBIMH.

3Ha4YE€HUE SKOJOTMYECKUX 3HAHUH ISl YEIOBEKA. JKOJIOTMYECKOE MUPOBO33PEHHUE
Kak OCHOBa CBA3€M uenoBedyecTBa C Ipuponor. DopMUPOBaHHE IKOJIOTHUECKOU
KYJbTYPbI U 3KOJIOTHYECKOM IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanumn

[Toptpetsr: A. I'ym6ombar, K.®. Pynse, H.A. CeBeprios, 3. ['ekkens, A. Tencnu,
B.H. Cykaués.

Tabmuupt u  cxembl: «Pazgensl skonorum», «Meronbl skojorumy, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPelibl».

JlaGoparopnas pabota «V3ydeHrne METO0B YKOJIOTHIECKUX UCCICTOBAHUIN.

Tema 7. Opranusmsl u cpeaa OOUTAHUSA

Okonoruueckue (akToppl M 3aKOHOMEpHOCTH uX AeiictBus. Knaccuduxanys
IKOJIOTUYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTpororeHHsie. OoOiue
3aKOHOMEpPHOCTH  JIeMCTBUA  3Kojormyeckux (¢akropoB. IlpaBmiio MuHHMyMma
(K. [npenrens, HO. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPraHHU3MBI.

AbGuotnueckue Qaxtopel. CBeT Kak 3kojornyeckuil (axkrtop. [leficTBue pa3HbIX
YYaCTKOB COJIHEYHOI'O CIEKTPAa HAa OPraHu3Mbl. DKOJIOTMYECKHE TPYIIIBl PACTEHUN U
YKUBOTHBIX IO OTHOILIEHHUIO K cBeTy. CUrHalibHas poisib cBeta. doTonepuoansm.

Temneparypa kak 3Kosorudeckuii pakrop. JlefictBue TeMnepaTypbl Ha OpraHU3MBbl.
[TolikunoTepMHBIE U TOMOWOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpPTraHU3MBI.
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Brnaxnocte  kak  skonorumdeckuit  Qakrop. IlpucrocoOneHust  pacTeHui
K MOAAepKaHuI0 BOAHOro Oananca. Knaccudukaius pacTeHU 10 OTHOIICHUIO K BOJIE.
[Tpucrnioco06IeHNs )KUBOTHBIX K H3MEHEHUIO BOJTHOTO PEKHUMA.

Cpeapl o0OuTaHUsI OPraHuW3MOB: BOJAHAs, HA3eMHO-BO3/AYIIHAs, T[OYBEHHAas,
ryOMHHAs MMOATIOYBEHHAS, BHYTpUOpraHu3MeHHas. OU3NKo-XUMUYECKHEe 0OCOOCHHOCTH
cpenl oouTaHust opraau3MoB. [IprcnocoOieHust OpraHu3MoOB K KM3HU B pa3HBIX Cpeiax.

buonorudeckue purmsl. BHemnue u BHyTpeHHUe puTMbl. CyTOYHBIC U TOAUYHbBIC
puTMBIL. [IprcIOCOOIEHHOCTh OPTraHU3MOB K CE30HHBIM M3MEHEHUSIM YCJIIOBUM JKU3HHU.

Kuznennsie Gopmbl opraHu3MoB. [loHsTHe O ku3HEeHHOH dopme. Ku3HCHHBIC
(GOpMBI  pacTeHHM: JEpeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUE TPAaBbI,
ofHOJIeTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUMOHTHI, TEOOUOHTHI,
a3poOnoHTEl. OCOOEHHOCTU CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢daxkTopbl. Buibl OHMOTHYECKHMX B3aUMOJICUCTBUNA: KOHKYpPEHIIMS,
XUITHAYECTBO, cuMOM03 u ero ¢Gopmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHMIecTBO). HeTpoduaeckre B3anMoaeiCTBUS
(Tonmueckue, dopuyeckue, dadbpuueckue). 3HayeHUE OMOTHUYECKHX B3aUMOJECUCTBUIM
JUISL CYILIECTBOBAHHUS OPraHU3MOB B cpefe oOuTaHus. [IpuHUIMUN KOHKYPEHTHOIO
UCKJIFOUEHUS.

JleMoHCTpanuu

Tabmuiet u  cxeMbl:  «Dxonorudeckue (paktopb», «CBETOBOM  CHEKTPY,
«OKOJOTHYECKUE TPYIIBl >KUBOTHBIX IO OTHOIICHWIO K CBETY», «TeIIOKpOBHBIC
KUBOTHBIE», «XOJOMTHOKPOBHBIE KUBOTHBIC», «DU3NOIOTHYECKUE aganTaIiuu
KUBOTHBIX», «Cpejibl 0OUTaHHsS OPraHu3MOBY, «buonorudeckue puTMbDy, « KU3HEeHHBIE
dbopMBI  pacTeHUi», «Kuznenuble  GOpPMBI  KHUBOTHBIX), «Ikocucrema
ITUPOKOJIMCTBEHHOTO Jieca», «IKOCHCTeMa XBOWHOro Jeca», «llenmu mnuTanusy,
«XumHuuectBoy, «Ilapazutuzmy, «Konkypenmusay, «Cumobmnosy, «KommeHcanmzm.

OOGopynoBanue: repdapuy pacTEHUH U )KMBOTHBIX, IIPUCIIOCOOJCHHBIX K BIMSHUIO
Pa3IMYHBIX JKOJIOTMYECKUX (PaKTOPOB, repOapuu CBETOIOOMBBIX, TEHENMIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHETIOOMBBIE W TEHEBBIHOCIIVBbHIEC
KOMHATHBIE DPACTEeHHs, TepOapuu ¢ KOJUICKIIMH TETUIOTIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYUBBIX pAcCTeHHWI, uYydela MNOTUI W 3Bepeil, repOapuu pacTeHUM,
OTHOCSIIIMXCA K TUrpoduTam, kcepoduraM, Mme30(hruTaM, KOMHATHBIE PACTEHUS JAHHBIX
TPYII, KOJUICKIINH KHBOTHBIX, OOMTAIONMINX B Pa3HBIX Cpelnax, repoapuu U KOJUICKITUN
pacTeHH W JKMBOTHBIX, OOJAJAIONIUX YEpPTAMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
U3MCHEHHUSIM YCJIOBUM JKU3HU, TrepOapuu M KOJJICKIIMM PACTEHUH U SKUBOTHBIX
Pa3IMYHbBIX KU3HEHHBIX (POpPM, KOJIJIEKIIMHM YKUBOTHBIX, YYACTBYIOUIUX B Pa3IMUYHBIX
OMOTHYECKUX B3aHMMO/ICHCTBHUSX.

JlaGoparopHas paborta «BblsiBIeHUE MPHUCTOCOOJICHUM OPraHW3MOB K BIMSHUIO
CBETaY.

JlaGoparopHas paborta «BplsiBIeHUE NPUCHIOCOOJIEHU OPraHu3MOB K BIIMSHHIO
TEMIEPATYPHI.

JlaGoparopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
OOUTAHUSY.
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Tema 8. Jkosrorust BUA0B U NOMYJISIIIUIA

DKOJIOTUYECKUE XapaKTePUCTUKU monyisiuu. [lonynamuss kak Ouonoruyeckas
cucteMa. Poib HeEOgHOPOAHOCTH cpelibl, (U3UYECKUX OaphepoB U OCOOECHHOCTEU
OuoJoruu BHUJIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYpPBI TOMYJISIIHM.
OCHOBHBIE MMOKA3aTENIM MOMYJSALUN: YACICHHOCTh, TJIOTHOCTh, BO3PACTHASA W TOJOBad
CTPYKTYpa, POKIAEMOCTb, TPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIUSL.

DKosoruyeckass CTpykrypa mnonyisanuu. OIleHKa YHCICHHOCTH MOMYJIALNY.
JnHamuka nonymanuu U €€ peryisinus. bUOTMYeCKuM NOTEHUMAT NOMYJIALUU.
MogenupoBanue AWHAMHUKUA TMONyasanuu. KpuBbie pocTa YUCIECHHOCTH TOMYJISIUU.
KpuBbie BbDKHMBaHUS. Perynsius yucieHHOCTH MOMYJISINMA: Poib (DaKTOPOB, 3aBUCSIITUX
Y HE 3aBUCAIINUX OT TUIOTHOCTH. DKOJIOTHYECKHUE CTpaTeruu BUA0B (r- u K-cTparerun).

[Tonsarue 06 3konoruyeckoi Huiie Bujaa. Mecroooutanue. MHoroMmepHas MOJIeib
skonornuecko Humm Jx.M. XaruumHcona. Pa3mepsl OKOJOTMYECKOM  HUIIW.
[ToTeHuManbHAs U peasin30BaHHAS HUIIH.

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

3aKOHOMEpPHOCTH TOBEICHUS M MUTPALMI JKHUBOTHBIX. bHONOrM4Yeckre WHBA3UU
Yy)KE€POJHBIX BUJIOB.

JleMoHCTpanuu

[Toprper: Ix.1. XaTtunHCOH.

Tabmuiet  u cxeMbl:  «OKOJOTUYECKHE  XAPAKTEPUCTHKU  TMOMYJSIIUANY,
«IIpocTpaHncTBEHHAsT CTPYKTypa monyisiuun», «Bo3pacTHele mupaMuabl MOMYISLIAN,
«CKOpOCTh 3acelieHUs] MOBEPXHOCTU 3E€MIIM pa3Iu4YHbIMU OpraHuzmMamu», «Mojaeib
skosiorndeckort Humu J[x.M. Xaraunconay.

OOGopynoBaHue: repoapuu pacTeHUM, KOJJICKIIUY >KUBOTHBIX.

JlaGoparopnas padota «IIpucrnocoOaeHusI CEMSH PACTCHHI K PACCEICHUIOY.

Tema 9. Jkostorus coodmeCTB. IKOJIOrHYECKHE CUCTEMBI.

CoobmiecTBa opranu3MoB. buoiieHos u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMu
B OMOIIEHO3E.

Oxocuctema kak OTKphiTas cucrema (A.[/[x. Tencnm). OyHKIIMOHATBHBIC OJIOKH
OpPTaHW3MOB B DKOCHUCTEME: IMPOMYIIEHTHI, KOHCYMEHTHI, pEAyHeHTHl. Tpodudeckue
ypoBHU. Tpoduueckue 11enu u cetu. Adbroruyeckue OJ0KU 3KOocucTeM. [10UBBI U WIIbI
B 3KocucTemMax. KpyroBopot BENIeCTB U MOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE MOKAa3aTeNd AKOCUCTEMBL. buomacca W mpoaykius. DKOJIOTMYECKHUE
MUpaMUIbl YUCEN, OMOMACChl U DPHEPTUU.

Hunamuka askocucmem. Kamacmpoguueckue nepecmpoiiku. DPaykmyayuu.
HanpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. IlepBuunbie u
BTOPUYHBIE CYKIIECCUU W UX MPUYUHBL. AHTPONOTE€HHbIE BO3JEHCTBUSA HA CYKIIECCHUHU.
Knumakcnoe coobiiectBo. bruopasnooOpasue 1 mojiHOTa KpYyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHMBOCTH COOOIIECTB.

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

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas diiopa u
dayna. Cunantponuszaius Topojckoi ¢dayHbl. buonornueckoe u X035HCTBEHHOE
3HAYEHNE arpOdKOCHCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUN  OpraHU3MOB
B DKOCHCTEMax. Pojib Kackaonozo agpgexma u 8ud08-30upuramopos (Kuoueswix 6U0os)
6 yHKkyuonuposanuu sxocucmem. llepeHOC PHEPruu M BEIIECTB MEXIY CMEKHBIMU
DKOCHUCTEMAMHU. Y CTOMYMBOCTbh OPraHU3MOB, MOMYJSALMA M DKOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U AHTPOIIOTCHHBIX BO3/ICCTBHM.

Mexanusmuvl 8030eticmeusi 3a2psa3HeHUll PasHblX MUNn08 Ha CYOOP2aHUIMEHHOM,
OD2AHUIMEHHOM, NONYTSAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJIOSUYECKO20
HOPpMUPOBAHUSL ~ AHMPONO2EHHO20  8030elucmeus.  MeTolonorus  MOHUTOpPUHIA
€CTECTBEHHBIX U AHTPOMOTEHHBIX SKOCUCTEM.

JleMoHcTpanumn

[Toptper: A.Jlx. Tencnu.

Tabmuiel u cxeMbl: «CTPpYKTypa OMOLIEHO3a», « DKOCUCTEMA IIUPOKOJIMCTBEHHOT O
jgeca», «IJKOoCHCTeMa XBOWHOro Jjeca», «DyHKIIMOHAIBLHBIE TPYNIBl OPraHu3MOB
B dKOcHCcTeMe», «KpyroBopoT BemecTB B 3KocucTeMey, «llenm mutanus (mactOumHasl,
JNETPUTHAS)», «IKOJOTMYecKass MupamMuja 4Hucel», «IKOJOTHYecKas MUpaMuia
onoMaccel», «OJKoJorMyeckas mnHupamujaa sHeprum», «OOpazoBaHue O00JIOTay,
«lIlepBuunas cykueccusi», «BocCTaHOBIEHHE Jieca MOCIE IMOoXapa», «IKOCHCTEMA
o3epa», «ArporeHo3», «KpyroBopoT BeEHIECTB U TOTOK HDHEPrUU B arporeHo3e»,
«ITpumepst ypOoIKOCHCTEMY.

OOGopynoBaHue: repbapu pacTeHUM, KOJICKIMA HACEKOMBIX, uydesia NTHUIl U
3Bepel, repOdapum KyJIbTYPHBIX M JIUKOPACTYIIMX PACTCHHM, aKBapHUyM Kak MOJEIIb
YKOCUCTEMBI.

IIpakmuueckas paboma «VI3ydeHue u onucanue ypooIKOCUCTEMBD.

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

IKcKkypcus «IKCKYpCUsi B THITMYHBIN OuoreoreHo3 (B 1yOpaBy, Oepe3HsiK, elbHUK,
Ha CyXOJOJIbHBIM WJIM MOMMEHHBIN YT, 03€PO, OOJIOTO)».

Ixckypcusi « IKCKYypPCHs B arpOIKOCUCTEMY (HA TIOJIE WU B TETUTMYHOE XO3SIHCTBO)Y.

Tema 10. buocdepa — riiodanbHasi IKOCHCTEMA

buocpepa — oOmemnanerapHas oOosouka 3emMid, TJ€ CYIIECTBYET WIIU
CyLIECTBOBaja U3Hb. Pa3BuTue mpeacraBieHuil o Ouocdepe B Tpygax J. 3rocca.
Yuenne B.U. Bepnanckoro o Ouochepe. Obnactu O6uochepsl u e€ cocrta. Kupoe
BeIecTBO Onochephl U ero PyHKIHUH.

3akoHOMEpPHOCTH cyliecTBoBaHUs Ouochepbl. OcoOeHHOCTH Ouocdepbl Kak
rio0anpHOl 3KocucTeMbl. [/[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOreoXMMHUYECKHME UUKIbl (yrieponaa, a3ora). PUTMHYHOCTH SIBICHUU
B Onocdepe.
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3oHanbHOCTh OMochephl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJpA,
XBOMHBIE JIECa, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIE JIECA, CTEIH, CABAHHBI, MYCTHIHHU,
TPOIIUYECKHE JIECA, BBICOKOTOpbs. Kiumar, pacTUTENbHBIA U KUBOTHBIM MUpP OHMOMOB
CYILIH.

Crpykrypa ¥ (QyHKIMS >KUBBIX CHUCTEM, OIEHKAa UX PECYpCHOIro MOTEHIMAala U
onochepHbIX QYHKIMIA.

JeMoHCcTpanuu

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

Tabmuer u cxembl: «['eocepbr 3emum», «KpyroBopor azora B mpupoaey,
«Kpyrosopor yriiepoga B npupone», «KpyroBopor kuciopoma B IPUPOAE»,
«KpyroBopot Bozbl B npupoe», «OcHOBHbIE OMOMBI cyminy, «KimMaruueckue nosca
3emmm», «TyHnpa», «Taitray, «Cwmemanneiii sec», «lIIMpOKOTMCTBEHHBIA JIECH,
«Crenby», «CaBanHay, «llycTbiHay, « Tpornnueckuii aec.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU YKUBOTHbIX.

Tema 11. UesioBek U OKpy:Kaouias cpeaa

DKOJIOTUYECKHE KPU3KCHl U UX NpuuuHbL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3YIIHOM cpelbl. OXpaHa BO3yXa. 3arpsi3HeHHe BOAHOM cpelibl. OXpaHa
BOJHBIX pecypcoB. PaspymieHne nousel. OXpaHa IOYBEHHBIX pecypcoB. M3MeHeHue
KJIuMara.

AHTpPONIOTEHHOE BO3ACHCTBUE HA PACTUTENBHBIM M JKUBOTHBIM Mup. OxpaHa
PAaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIIUITBI OXpaHbl Mpupoasl. KpacHbie
kHUru. Ocobo oxpansembie npupoansie Teppuropun (OOIIT). boranuyeckue canpl u
300JIOTUYECKHUE MapKH.

OCHOBHbIE TPUHLMUIIBI YCTOWYMBOTO pPAa3BUTHS YEJIOBEUECTBA U MPUPOABIL.
ParnmonanbHOE MPHUPOIONOIH30BAaHUE M COXpaHEHHE OHOJIOTMYECKOro pazHooOpa3us
3emumn. OO1IE 3aKOHOMEPHOCTH TII00ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH
COBPEMEHHOI'0 KpU3HCa U €r0 BEPOATHBIE TIOCTEACTBUS.

Pa3BuTHe METOI0B MOHUTOPUHIA Pa3BUTHUSI OMACHBIX TEXHOT'€HHBIX MPOLECCOB.
CucmemHvle ucciedo8anus nepexooa K pecypcocoepearoueli U KOHKYpeHmoCcnocooHou
sHepeemuxe.  buonoeuuecxoe  pasnoobpasue u  6uopecypcvi.  HayuonanvHvie
UHgopMayuonHble cucmemsl, obecneuusaiouue 00CmMyn K UHGoOpmMayuy no coCmosHumO
omoenvuvlx 6u008 u sxocucmem. OCHOBbL IKOpeadUIUMAayuu IKOCUCMeEM U CHOCOO08
OopbbObBL ¢ OUOnospedcoeHuamMU. PexoncmpyKyus MOPCKUX U HA3eMHBIX IKOCUCHEM.

JleMoHcTpanuu

Tabmuubl u cxemsl: «3arps3HeHHe atMmocdepbl», «3arps3HeHue ruapocheps»,
«3arpszHenue mouBby, «llapHukoBeiii 3hdexT», «Oco0o oxpaHseMmble TPUPOIHBIC
TEPPUTOPUI», «MoIelH YyIpaBasieMOro MUpay.

Oo6opynoBanue: Gororpadun OXpaHsIeMbIX paCTeHUN U KUBOTHBIX KpacHOW KHUTH
Poccuiickoint @enepanuu, KpacHoil KHUTH peruoHa.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O BUOJIOTUN HA YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHUS 00 y4arOIUMHUCS
MporpaMM  CpefHero oOImero oOpa3oBaHUs: JMYHOCTHBIE, METANpeIMETHbIE W
MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yIbTaTOB OCBOCHUS IMPOTPAMMBI IO OHOJOTHUU
BBIJICJICHBI  CJICYIONINE COCTABJISIONINE: OCO3HAHWE OOYJaAIOMUMHUCS POCCHICKOMN
IPOKJAAHCKON HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEJIbHOCTH M
CaMOOMIPEICIICHUI0, HATMIUE MOTHBAIIMU K OOYYECHUIO OHMOJIOTHH, IIeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOSKICHHH JMYHOCTHM HA OCHOBE KITIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJULMA  pa3BUTUS ~ OUOJOTMYECKOrO  3HAaHWS, TOTOBHOCTH
U CIIOCOOHOCTh O0YYAIOUINXCs PYKOBOACTBOBATHCS B CBOCH JAESATEILHOCTUA IIEHHOCTHO-
CMBICIIOBBIMM YCTAaHOBKAMH, MPHUCYIIMMHU CHUCTEME OHOJOTMYecKOro oOpa3oBaHUS,
HaJIMYKME TPABOCO3HAHUS HKOJOTMYECKOW KYJIbTYphl, CIIOCOOHOCTH CTaBUThH ILENIU U
CTPOUTH KU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMBbl 1O OHOJOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YeOHOM M  BOCIHUTATEILHON JIEATETLHOCTH B  COOTBETCTBUU
C TPaAULMOHHBIMU POCCHUMUCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHU MU JTYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, TPHUHATHBIMH B OOIIECTBE MpaBWIaMH U HOpMaMu
MOBEJCHUS M CIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS W
CaMOpa3BUTHS, Pa3BUTHSI BHYTPECHHEN MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKCHMUS
K 33aKOHYy WM NPaBONOPSAKY, YEJIOBEKY TpyJda M CTaplIEMy IIOKOJICHHUIO, B3aMMHOIO
YBOKEHMsI, OEpEKHOTO OTHOLIEHUS K KYyJAbTypHOMY HACICIUIO U  TPATUIUSAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickor denepannu, Tpupoe U OKPYk arOIIEH cpeze.

JImaHOCTHBIE pe3yabTaThl OCBOEHUS Yy4eOHOro mpeamera «buonorusy TOHKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarOMIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIIHNX TPAAUIIUOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, pPACIIUPEHUE S>KU3HEHHOTO OIbITa W OIbITa
NEATENIbHOCTA B MPOLECCE peaM3alid OCHOBHBIX HAaIlpPaBJICHHII BOCHUTATEIbHON
JEATENBHOCTH, B TOM YHUCJIIE B YACTH:

1) rpa:ka1aHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKJAHCKOM TMO3UIIMU OOYYaIoIIEerocsi Kak aKTUBHOIO M
OTBETCTBEHHOT'O YWJICHA POCCHUHCKOTO O0IIEeCTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OO0S3aHHOCTEH, yBaXKE€HHE 3aKOHA
U TIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKON AESITEILHOCTH TPH CO3JMaHUHM Y4eOHBIX
MIPOEKTOB, PEIICHUU y4E€OHBIX U MO3HABATEIbHBIX 3aJ1a4, BBIOJIHEHUN OHMOJIOTMYECKUX
AKCTIIEPUMEHTOB;
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CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3MIMIO MO OTHOIIEHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBAaTh B CBOMX JCHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Ppa3HbIMU YOCXKIACHUSAMH, KYJIbTYpPHBIMU IIEHHOCTSAMHU U
COIIMAJIEHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOILIECCE COBMECTHOI'O BBHITTOJHEHUS YYCOHBIX,
II03HABATENBHBIX U UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OIMTOHEHTOB MPU 00CYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTUUECKOTO COACPKAHNUS,

FOTOBHOCTb K TYMaHUTAaPHOW U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

Cc()OPMUPOBAHHOCTh POCCUMCKOM TI'pa)TaHCKOH HJIEHTUYHOCTH, MaTPUOTU3MA,
YBOXEHUSI K CBOEMY HapOAy, YyBCTBa OTBETCTBEHHOCTH Iepesa PoanHOH, ropaoctu
3a CBOM Kpau, CcBOW PoaumHy, CBOM S3BIK M KYJIbTYpPY, INPOLUIOE W HACTOSAIIEE
MHOTI'OHAIIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIEAMI0 W MaMATHUKAM HPHUPOJIBI,
JNOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYAE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OuoNOoruy, MOHUMaHUs 3Hau€HUsl OMOJIOTMU B MO3HAHUHU 3aKOHOB NPUPOABI, B KU3HU
4esioBeKa U COBPEMEHHOI' O O0IIECTBA;

uaeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIYyKEHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOI0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 M TMPUHUMATh OCO3HAHHBIE peIICHUs,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMUYMBOrO OYAYyIIEro;

OTBETCTBEHHOE OTHOILLICHHE K CBOMM POJIMTENSIM, CO3IaHHI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO IMPHUHSATUS LEHHOCTEW CEMEWHOW >KU3HU B COOTBETCTBHM C TPAAULHUSIMU
HapoaoB Poccuy;

4) 3cTeTHYECKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYas OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/la, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHNE AYMOITMOHATILHOTO BO3ACHCTBHS KUBOUW MPUPOIBI M €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPQKCHHIO B Pa3HBIX BHIaX UCKYCCTBA, CTPEMIICHUE ITPOSIBIISITH
KauyeCcTBa TBOPUYECKOW JTMIHOCTH;

5) pusuyeckoro BocnuTaHusi, GopMupoBaHUA KYJIbTYPHI 310POBbS H
IMOLMOHATBHOI0 0JIAT OIOJTYHsI:

MOHUMAHHUE W peaju3aius 3J0pOoBOro M 0Oe30macHOro odpasa »KW3HU (30pPOBOE
MUTaHWe, COOJIFOICHHE TUTHCHHYECKUX TPABWII W HOPM, COATaHCUPOBAHHBIA PEKUM
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3aHATUHN U OTZbIXA, PEryJsipHas pU3ndecKkasi akTUBHOCTh), OEpPEKHOT0, OTBETCTBEHHOI'O
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY
310POBBIO;

MMOHMMaHUE LIEHHOCTU MPaBUJI WHIUBUIYAJILHOTO U KOJJIEKTUBHOIO OE€30MacHOro
MOBEJICHMS B CUTYaLUsIX, YTPOKAIOIINX 30POBbIO U )KU3HU JIOJCH;

OCO3HAaHUE TOCJIEACTBUN UM HENPUSATUS BPEOHBIX MPUBBIUEK (YNOTpeOsIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHHUS);

6) TPya0BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYAOI00HE;

TOTOBHOCTb K AaKTHUBHOM JESITCIbHOCTH TEXHOJOTMYECKOM M  COIMaJbHOM
HaIpaBJICHHOCTHU, CHOCOOHOCTh HWHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHSThH TaKyI0 AESTEIbHOCTE;

UHTEpEC K pa3IuuHbiM cdepam TpodecCUOHATBLHON JeATEeIbHOCTU, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BBIOOp Oymayiield mpodeccuu U pealr30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHMIO Ha MPOTSHKCHUU
BCEH KM3HU;

7) 3K0JIOrH4€CKOro BOCIIUTAHHUSA:

AKOJIOTMYECKH LEJIECO00pa3HOE OTHOLIEHHWE K NPHUPOJE KaK HCTOYHHMKY >KU3HHU
Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

NOBBIIICHHE  YPOBHS  3KOJIOTUYECKOW  KYJIbTYphl: MPUOOpETeHHE  OmbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCIEICTBHUH ISl OKpYXKarouien
Cpensl;

OCO3HaHUE II100aTLHOr0 XapaKTepa HKOJIOTHYECKUX MPOOIJIeM U IMyTel UX PeLIeHHS;

CIIOCOOHOCTh MCIOJIB30BaTh MpUOOpETaeMble MPU U3YYEHUH OWOJIOTUM 3HAHUS U
YMEHHUS MPH PelIeHUH MpoOJIeM, CBSI3aHHBIX C pallMOHAIBHBIM MPUPOAOIOIb30BAHUEM
(cobmoneHne mMpaBUi TMOBEAEHUS B MPHUPOJE, HAMpPaBICHHBIX HA COXpaHEHHUE
paBHOBECHS B SKOCUCTEMAX, OXPaHy BHUJIOB, 3KOCUCTEM, OnOoChepshl);

AKTMBHOE HENPUATHE IEHUCTBHM, NPHUHOCAIIMX BpEJ OKPYXKAIOMIEH NPUPOAHOU
Cpele, yMEHUE IMPOTrHO3UPOBATh HEOIArONPUATHBIE SKOJOTMYECKUE MMOCIEACTBUSA
IIPEANPUHUMAEMBIX IEHCTBUN U NPEJOTBpAIIaTh UX;

HaJIU4YHME PA3ZBUTOrTO 3SKOJOTMYECKOIO MBIIIIEHUS, SKOJOTMYECKON KYIbTYpHI,
OIbITA JAESITEIIbHOCTU HKOJIOIMYECKON HAINpaBIIEHHOCTH, YMEHHS PYKOBOACTBOBATHCS
UMH B IIO3HABaTEIbHOW, KOMMYHMKAaTUBHON M COLMAIbHOW NPAKTUKE, TOTOBHOCTH K
Y4aCTHIO B IPAKTUUECKOM I€ATEbHOCTH 3KOJOIMUECKOW HAIIPaBJIECHHOCTH;

8) neHHOCTH HAYYHOI O MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE KYJbTYD,
CTIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIHUKYITYPHOM MHPE;
COBEPIIECHCTBOBAHNE S3BIKOBOM M YHTATCIIbCKOM KYJIBTYpBl KaK CpeICcTBa
B3aMMO/ICHCTBUS MEXKY JIFOJBMU U TIO3HAHUS MUPA;
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IOHUMaHUe crielu (UK OUOJIOTUY KaK HayKH, OCO3HaHUs €€ poiii B (hOPMUPOBAHUH
paIlMOHATILHOTO HAYYHOT'O  MBIIUICHHS, CO3JaHUM IEJIOCTHOTO  IPEJICTaBIICHUS
00 OKpyKalolleM MHUpPE Kak O €IWHCTBE MPHUPOJBI, YeJIOBEKa U OOIIECTBA, B MO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHUH MpoOJeM COXpaHEHUS IPHPOITHOTO
pPaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OWOJOTHMH JJII COBPEMEHHOW ITWBHUIIM3AIINH:
o0ecriedyeHus: HOBOTO YPOBHS Pa3BUTUS MEAMUIIMHBI, CO3/IaHHWE TEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CITOCOOHBIX pelIaTh PecypcHbIC MPOOJEMbI Pa3BUTHS UYEJIOBEUECTBA,
MOWCKA MyTeH BBIXO/Aa M3 TJIO00AJIHHBIX HJKOJOTUYECKUX MPOOJIeM M oOecredeHUs
nepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY HCITOJIB30BAHUIO MPUPOIHBIX
pecypcoB 1 (hOPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOTYYCHUH OMOJIOTMYECKUX 3HAHWW B IIENIAX TOBBIIICHHUS
o0mIel KyJIbTyphl, €CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH, KaK COCTaBHOW dYacTH
(GYHKIIMOHATBHONH T'PaMOTHOCTH OOydarommxcs, QopMUpyeMoOll Tpu HU3y4EeHUH
OuoJIoruu;

MMOHUMAHUE CYIIHOCTA METOJIOB IIO3HAHMS, WCIONb3YEeMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIONb30BATh MOJTyYaeMble 3HAHUS ISl aHaIu3a U OOBSCHEHUS
SIBIICHUW OKPY)KAIOIIEr0 MHUpa W MPOWCXOMSIMNX B HEM M3MCHEHUW, YMEHHUE JeJaTh
O00OCHOBaHHBIC 3aKJIOYEHHUS Ha OCHOBE HAy4YHBIX (PAKTOB U HUMEIOIIMUXCS JaHHBIX
C IIEJIbIO TIOJTYYEHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIHLHO UCTIOIb30BATh OMOJIOTUYECKUE 3HAHUS TSl PEIICHUS
poOJIeM B peaibHBIX KU3HCHHBIX CHTYAITUSX;

OCO3HAHWE IIEHHOCTH HAYYHOW JICSITCIIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOEKTHYIO U UCCIICTOBATEIIbCKYIO IEITSIIbHOCTh WHIUBUTYaIbHO U B TPYIIIIC;

TOTOBHOCTh U CITOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUU MO OMOJIOTHH B COOTBETCTBUU C JKM3HEHHBIMU
NOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbBIE PE3YNbTaThl OCBOEHUS YydyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT:  3HAYMMble JUII  (OPMUPOBAHHS  MHUPOBO33PEHUS  OOyHArOIIMXCA
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYyYHble IIOHATHSA, OTpa)karoliue
LEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U CTIeUU(DUKY METOAO0B MTO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIEeCTBO, YHEPIUs, SBJICHUE, MPOLECC, CUCTEMA, HayYHBIN
dakT, DOpPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHNUE,
HaO0JII0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT U APYrue); YHUBEpcalbHble yueOHbIE JEHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKaTHUBHBIC, PETYJISTUBHEIC), o0ecIieynBaroIme
dbopMupoBanue (QYHKIIMOHATILHONH T'PaMOTHOCTH W  COIMAIBLHONH  KOMIICTCHITMH
00 y4Jaromuxcs; CIIOCOOHOCTh o0 ydJarommuxcst HCII0JIb30BaTh OCBOEHHEIE

MEXIUCITUTUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHHWS U YHUBEPCATbHBIE Yy4eOHBIC
JICVCTBUSA B IMO3HABATEILHOW M COLMAILHOM MTPAKTHUKE.

34



®enepanbHas pabodas nporpamma | buosorus. 10—11 knaccest (yriyGiéHHBINA YPOBEHB)

B pesynbTate mM3ydeHHss OMOJOTMH Ha YPOBHE CpPEAHEr0 00Iero oOpa3oBaHHS
y oOyuaronierocst OyayT copMHpoBaHbI MO3HABATEJIbHBIC YHUBEPCAIbHBIC Y4COHBIC
NENUCTBUSA, KOMMYHUKATUBHBIC YHUBEpCAJIbHbIE Yy4eOHBIC JEHCTBHUSA, PETYIATUBHBIC
YHHUBEPCAIbHBIC YdeOHBIC ICHCTBUS, COBMECTHAS JIEATEIHLHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBble joruueckue 1eMcTBUSA:

CaMOCTOSITEILHO (POPMYTIUPOBATh M aKTyaJIM3UPOBaATh MPoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCII0JIb30BaTh MPU OCBOCHUU 3HAHWUN MPUEMBI JJOTHUECKOT0 MBIIIJICHUS (aHan3a,
CUHTE3a, CpaBHEHUS, KJIacCU(pUKAINK, 0000IIEHNS ), PACKPHIBATH CMBICT OMOJIOTHYECKUX
NOHATUN (BBIACNATh WX XapaKTepHble MPHU3HAKH, YCTAHABIMBATh CBSI3U C JAPYTUMU
MOHSATUSIMU);

OTIPEEIIATD 11NN ACSATENIbHOCTH, 3a/1aBast MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTD PE3YyJIbTATHI JEATETLHOCTH C TOCTABICHHBIMU LEIISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKUE MOHATUS ISl OObSICHEHUS (PAKTOB U SABJICHUN KUBOM
PUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ACNYKTUBHbBIC, 10 aHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUST B pacCcMaTpPUBAEMbIX SIBJICHUSX,
(GbopMyIHpOBaTH BHIBOBI U 3AKITIOUCHHUS;

IPUMEHSITh CXEMHO-MOJENbHBIE CPEACTBA JJI MPEACTaBICHUS CYIIECTBEHHBIX
CBSI3€ U OTHOIIECHUHN B M3y4aeMbIX OMOJIOTUYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUUI
Pa3HOro poja, BHISIBIICHHBIX B PA3JIMUHBIX MH(OOPMAIIMOHHBIX UICTOYHUKAX;

pa3pabarpiBaTh IJIaH pEHIEHUS MPOOJeMBbI € Yy4ETOM aHaln3a HMMEIOITUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTb, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
1EJISIM, OIEHUBATh PUCKH MOCIEICTBUM NESITEIHHOCTH;

KOOPJMHUPOBATh M BBITIONHATH PabOTy B YCIOBHSIX PEAIbHOTO, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOI'O B3aUMO/ICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble ucciaenoBare/ibcKue AeiiCTBUA:

BJIQJICTh HAaBBIKAMU Y4YEOHO-HICCIICIOBATEILCKON W TMPOEKTHOW JCSATEIBHOCTH,
HaBbIKaMHM pa3pelieHus mpooieM, CIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHUs MPaKTUUYECKUX 3a7ad, NMPUMEHEHUIO Pa3IUMYHbIX METO0B
MO3HAHMS;

HCMOJI30BATh PA3JIMYHBIE BUJIbI IESITEILHOCTH IO MTOJTYYEHUIO HOBOI'O 3HAHUSA, €TO
WHTEPIPETAIMH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YU€OHBIX CUTYAIUAX, B TOM YHUCIE
MIPU CO3JaHUU YYEOHBIX U COIIUATILHBIX MPOEKTOB,;

dbopMUpoBaTh HAy4YHBI THUMN MBIIUICHUS, BJIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIaMU;

CTaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEILHOMN EATeIhHOCTH
Y KU3HEHHBIX CUTYaIUsIX;
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BBISIBJIATh IPUYMHHO-CJICICTBEHHBIC CBSA3U U aKTYaJU3UPOBATH 3a/1a4y, BbIJIBUTATh
TUINIOTE3Y €€ PEIICHUs], HAXOUTh apryMEHTHI JUIsl IOKa3aTEIbCTBA CBOMX YTBEPXKICHUM,
3aJlaBaTh NapaMeTPhbl U KPUTECPUU PEIICHUS;

aQHAJIM3UPOBATH TOJYYECHHBIE B XOJI€ PELICHUS 3a/laud PE3YJIbTaThl, KPUTHUUECKU
OLICHUBATh MX JJOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH II€JICHAIIPABICHHBIN MOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUS
B MPOeCCUOHATILHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M TMPAKTUYECKYIO 00JIacTH
KU3BHEAEATETbHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTb OPUTrHHAIbHBIE TTOAXO/bl U PEIICHUS, CTABUTh
poOJIeMbl U 33J1a4H, JIOMYCKAIOIIKEe albTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX WHOOpMamuu (TEKCTE Y4eOHOTO
ocoOusl, HAYYHO-TIONYJIIPHOM JIMTEpaType, ONOIOIrMYECKUX CIOBapAX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIM3upoBaTh HHQOpPMAIUIO
pa3IMYHbIX BUAOB U (DOPM MpEACTaBICHUS, KPUTUUECKU OILIEHUBATh €€ T0CTOBEPHOCTh U
HEMIPOTUBOPEUYNBOCT;

(opMynHpOBaTh 3aIIPOCHl U IPUMEHSTh PA3JIMYHbBIE METO/IbI ITPU MTOMCKE U 0TOOpE
ouosornueckoi nHopmanru, HeoOXOAMMO 1JIsI BBIMIOJHEHUS YUEOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  KCMOJb30BaHUA  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPUICHCTBOBATh KYJIbTYPY AKTUBHOI'O WCIOJb30BAHUS Pa3IUUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOUpATh ONTUMAIbHYIO (POPMY MpeICTaBICHUS OMOIOTMYECKOM
uHpopManuu (cXxeMbl, rpapuKH, AUArpaMMbl, TAOJIUIIbI, PUCYHKH U APYToe€);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEACTBA MpU padoTe ¢ OMOIOTUYECKOM
uHdopmaleil: NpUMEHsITh XMMHUYECKHE, (PU3NYECKUe W MaTeMaTH4YeCKue 3HAKU U
CUMBOJIBI, OpMYyITbl, aOOpeBHUaTypy, HOMEHKJIATYPY, UCIIOIL30BaTh U IPEOOPa30BHIBATH
3HAKOBO-CHMBOJIMYECKUE CPE/ICTBA HATJISAHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHWS W 3aIUTHl MH(pOpMaIuu, WHGOpMAITMOHHON
0€30MMaCHOCTH JTUYHOCTH.

KoMMyHMKATHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA

Oowmenne:

OCYILECTBIISITh KOMMYHHMKAI[MM BO BCEX cdepax >KU3HU, aKTUBHO Yy4acCTBOBATb
B JUAJIOre WM JMCKYCCHM IO CYIIECTBY OOCYXJaeMoil TeMmbl (yMEHHE 3a/laBaTh
BOMPOCHI, BHICKa3bIBaTh CYXKJIEHHUSI OTHOCUTENILHO BBITIOJHEHUS TMpeAJiaraeMoi 3aaauu,
YUUTBHIBATh MHTEPECHI U COINIACOBAHHOCThH MO3MIMI APYIMX YYaCTHHKOB JUAIOra WU
JTUCKYCCHH);
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pacrio3HaBaTh  HeBepOaJdbHbIE CpeacTBAa  OOIIEHMs, [OHUMaTb 3HAUYECHUE
COLMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOH(IMKTHBIX CUTyallud, yMETh
cMAr4aTh KOH(QJIMKTHI U BECTH IIEPErOBOPBIL;

BJIAQJE€Th PA3IUYHBIMU croco0aMHu OOLIEHUST M B3aUMOJEWUCTBUS, ITOHUMATH
HaMEPEHUs] IPYTUX JIIOJIeH, MPOSIBISATh YBAXKUTEJIbHOE OTHOLIEHHWE K COOECETHUKY U
B KOPPEKTHOU popme GOopMyIHpoOBaATH CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTHYHO M3J1araTth CBOK TOUKY 3pEHUS C UCIOJIb30BAHUEM SA3BIKOBBIX
CPEACTB.

CoBMecTHAa AeATEIbHOCTD:

MMOHMUMATh U MCTOIh30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHANBUIYATbHOU PAOOTHI
IpU peleHuH OUOIOrnYECKOi MpoOIemMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPyNIoBbIX (JOPM B3aMMOJCHCTBHSI PU PEIICHUH YIeOHOW 3aa4u;

BBIOMpPATh TEMATHUKY M METOJIBI COBMECTHBIX JICHCTBUN C y4ETOM OOIINX MHTEPECOB
1 BO3MOKHOCTEH Ka)KJI0ro 4jeHa KOJUICKTHBA,

IIPUHUMATD 11€JId COBMECTHOM JIESITEIbHOCTU, OPTaHN30BbIBATh U KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIISTH TIAH JIEUCTBUM, PACTIPEACIIATD POJIK C YIETOM
MHEHHUH y4aCTHHKOB, 00CYXXJaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOETO BKJIaJa U KaXKJOr0 y4aCTHMKAa KOMAaHJbl B OOIIMi
pE3yIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjaraTb  HOBBIE TMPOEKTHI, OLEHUBATh MAEM C TO3UIWH HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYAIUSX,
IIPOSIBJIATH TBOPUYSCTBO U BOOOpAKECHHUE, OBITh MHUITHATHBHBIM.

PerynsiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE IEMCTBU S

Camoopranmzanmus:

WCITOJIb30BaTh OMOJIOTUYECKHE 3HAHUS IS BBISBICHUS TPOOJIEM U UX pPEIICHUS
B KU3HCHHBIX M YICOHBIX CUTYAITUSX;

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

CaMOCTOATEIBHO  OCYIIECTBJIATh I[O3HABATEIBHYK) JEATEIbHOCTb, BBISABIISTH
npoOsieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]aud B 0Opa30BaTEILHOM
JIEATENBbHOCTH U )KU3HEHHBIX CUTYaLIUSX;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAaH PEHICHUS MPOOJIeMbl ¢ YYETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYAallHsIM;

pacimpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOUTCHUI;

JieNnaTh OCO3HAHHBIA BBIOOP, APTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peuIeHue;
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OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOW 3PYIULUHU B Pa3HbIX
00JacTSIX 3HAHWM, IMOCTOSHHO MOBBILIATH CBOM OOpa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOIB:

NlaBaThb OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTH KOPPEKTHUBBI B JEATCIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIa/IETh HaBBbIKAMM TMO3HABATEJIbHOW peJIeKCHUM KaK OCO3HAHHUS COBEpPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAaHMM, MCIIOJIb30BATH
npuéMbl pedIeKCUu I OLEHKH CUTYaIlu1, 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 HEJOCTATKH U JIOCTOUHCTBA;
IPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX [IPU aHATIM3€ PE3yIbTaTOB JEATEIbHOCTH;
pU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OIIMOKU;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMHU APYT OT0 YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE pe3yNIbTaThl OCBOEHHUS COIEpKaHUs yueOHOro npeamera «bruonorus»
Ha YriayOJ€HHOM YpOBHE OpPHUEHTHPOBAHbI Ha oOecrieueHue NpoPUILHOIO 00y4YeHUs
oOyuaromuxcss Ouonoruv. OHU BKJIIOYAIOT: clieU(pUYECKUe JUisi OMOJOTMU Hay4HbIE
3HaHUS, YMEHHMSI U CHOcOoObl JEWCTBUHA 1O OCBOGHHUIO, WHTEPIpETallMh U
npeoOpa30BaHUIO 3HAHWM, BBl AEATEIHLHOCTH MO MOJYYEHHUIO HOBBIX 3HAHUUA U HX
OPUMEHEHUIO B PAa3UYHBIX YUYEOHBIX, @ TaKKe B PEaJbHBIX KU3HEHHBIX CHUTYaI[USX.
[IpenmeTHbIE Pe3yIbTaThl IPEACTABIEHBI 10 TOAAM U3Y4YECHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npenmera «buonorus» B 10 kiacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUHU ECTECTBEHHO-HAyYHOW KapTUHBI MHpA, B MO3HAHHH 3aKOHOB
OPUPOABl U PEUIEHUU NTPOoOJEM PALMOHAIBLHOIO MNPUPOAONOIb30BaHUS, O BKJIAJAC
POCCUICKHX U 3apYyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BIAaJIEHUE  CHUCTEMOW  OMOJIOTMYECKHX  3HAHMUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoire OMOJIOrNYECKue TEPMUHBI U MOHATHS (KU3Hb, KJIETKa, OPraHu3M,
MeTabosIM3M, TOMEOCTa3, CaMOPETYJISLUs, CaMOBOCIIPOM3BEICHNE, HACIEACTBEHHOCTb,
U3MEHYUBOCTb, POCT U PAa3BUTHE), OMOJOTMUYECKHE TEOpUU (KJIETOYHAs TEOpHs
T. IlIBanna, M. Ineinena, P. BupxoBa, XpoMocomMHas TEOpHUsl HACIEACTBEHHOCTHU
T. Moprana), yuenus: (H.. BaBuiioBa — 0 1ieHTpax MHOrooOpa3usi U MPOUCXOXKACHUS
KYJbTYPHBIX PACTeHUI), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB TEPBOr0 IOKOJICHHUS,
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paclieryieHus, YHUCTOThl TraMeT, He3aBHUCHUMOro HaciefgoBanus [. Mennens,
TOMOJIOTHYECKUX PAJIOB B HaciencTBeHHON u3menunBoct H.W. BaBumnoBa), mpuHIumbI
(KOMILJIEMEHTAPHOCTH);

BJIQJICHNE OCHOBHBIMH METOJAMH HAyYHOTO IIO3HAHUS, HCIOJb3yeMbIX
B OHOJOTMYECKUX MCCICIOBAHUSAX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHUE,
Ha0II0/IeHNE, DKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE TPHU3HAKU: BHUPYCOB, KIETOK IMPOKAPHUOT H
IYKapHUOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HCJEe OaKkTepui,
rpu0OB, pPaCTCHH, >KMBOTHBIX M 4YEJIOBEKa, CTPOCHUS OPraHOB M CHUCTEM OPraHOB
pacTeHH, >KMBOTHBIX, YEJOBEKa, IPOIIECCOB IKU3HEAEATEIHLHOCTH, MPOTEKAIOITUX
B OpraHuM3Max pacTE€HUM, KUBOTHBIX U YEJOBEKa, OMOJOTMYECKHUX IMPOIIECCOB: OOMEHa
BeleCTB (MeTa0oM3M), TMPEBpaAllCHUS HSHEPruu, OpOKEeHHS, aBTOTPOPHOTO W
rerepoTpopHOro THUIOB NUTaHUsA, (OTOCHHTE3a W XEMOCHUHTE3a, MHUTO03a, Meio3a,
raMeToreHe3a, 5SMOpUOreHes3a, MOCTIMOPUOHAILHOIO  pPa3BUTHS, Pa3MHOKEHUS,
WHIUBUyaTbHOTO Pa3BUTHSA OpraHu3ma (OHTOTEHEe3a), B3aMMOJCUCTBHS TEHOB,
reTepo3nca, MCKYCCTBEHHOTO 0TO0pa;

YMEHHE YCTAaHABIMBATH B3aWMOCBSI3U MEXIY OpPraHOMJAAMH KJICTKH W UX
GYHKIIUSIMH, CTPOSHUEM KJIETOK Pa3HBIX TKAHEH W WX (PYHKITUSIMH, MEXIy OpraHaMu U
CUCTEMaMHU OPraHOB y PAaCTECHUM, >KUBOTHBIX W UYENOBEKAa M WX (YHKIUSIMH, MEKIY
CUCTEMaMHU OpPraHoB M WX (DYHKIHMSAMHU, MEXKIYy dTarnaMd OOMEHa BEIIECTB, dTanaMu
KJIETOYHOTO IIMKJIAa M >KU3HEHHBIX IMKJIOB OPraHU3MOB, dTalmaMud SMOPHOHAIHLHOTO
pa3BUTHS, TEHOTUIIOM U (DEHOTUTIOM, (PEHOTUIIOM U (PAKTOpaMU Cpellbl OOUTAHUS;

YMEHHE BBIABJISITH OTJIMYHMTEIbHBIC TPH3HAKA JKUBBIX CHCTEM, B TOM YHCIIC
pPacTeHH, )KUBOTHBIX U YCIIOBEKA,

YMEHUE  HCMOJIb30BaThb  COOTBETCTBYIOIIUE  apryMEHTHl,  OHOJOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JUIsI JIOKAa3aTeJIhCTBA POJACTBA OPraHU3MOB PA3HBIX
CUCTEeMaTHYECKUX TPYIIIT;

YMEHHE PelraTh OMOJIOTHIECKUE 3a7]a9H, BBISIBIISITh MPUINHHO-CIICJICTBEHHBIC CBS3U
MEXIy UCCIEAYEMBbIMH OMOJIOTUIECKUMHU TIPOIECCAMU U SIBJICHUSIMH, JI€JIaTh BHIBOJIBI U
IIPOrHO3bI HA OCHOBAHUM TIOJY4E€HHBIX PE3YJIbTaTOB,

YMEHHE BBIMIOJIHATH Ja0OpaTOpHbIE U MPAKTUUYECKUE padOThI, COOMIOAATh TPaBUIIa
npu padoTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYA0BaAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPSITh UX IKCIEPUMEHTAILHBIMU CPEICTBAMM,
dbopmynupys 11eJib UCCIEI0BaHUSI, aHAIM3UPOBATh MOJYYCHHBIE PE3YJbTAThl U JENaTh
BBIBO/IBI;

YMEHUE Y4acTBOBaTh B Y4E€OHO-HUCCIIEIOBATEIbCKOM paboTe Mo OUOJIOruu,
HKOJIOTHH U MEIHITMHE, IPOBOIMMON Ha 0a3e MIKOIbHBIX HAYIHBIX 00IIECTB, ¥ MyOJIUIHO
MPEJICTABIIATDH MOTYYECHHBIE PE3YNIbTAThl HA YYEHUYECKUX KOH(DEPEHITUSX;

YMEHHE OIICHUBATHh dTUYECKUE ACMEKThI COBPEMEHHBIX HCCJIEIOBAHUN B 00JaCTH
OWojoruu W MEAWIMHBI  (KJIOHMPOBaHWE, WCKYCCTBEHHOE  OIUIOJIOTBOPECHHE,
HaIPaBJICHHOE U3MEHEHHNE TeHOMA U CO3/IaHNE TPAHCTCHHBIX OPTaHU3MOB);
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YMEHHE OCYIIECTBJIATh OCO3HAHHBIM BBIOOp Oynymield mpodeccunoHaaIbHON
NEATeIbHOCTA B 00JacTH OWOJIOTHUH, MEIUIMHBI, OUOTEXHOJOTUHM, BETECPUHAPHH,
CEJIbCKOT'O XO3SIUCTBA, MHUILNEBOM MPOMBIIIJICHHOCTH, YIAyOJSITh IMO3HABaTEIbHbBIN
WHTEpEeC, HaIpaBJICHHBIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH mpodeccuu u
NPOJIOJDKEHUE  OMOJIOTMYEeCKOro  oOpa3oBaHWsS B OpraHM3alusX  CpPEJAHEro
po(eCCHOHATBFHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npenMera «buonorus» B 11 kiacce
JTOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHMM COBPEMCHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa,
B MO3HAHUM 3aKOHOB MPUPOJbI U PEUICHUU SKOJOTMYECKUX MPOOJIEM UYeJOBEUECTBa, a
TaK)Ke B PEIICHUH BOMPOCOB PAIMOHATILHOTO MPUPOIONONIH30BaHUs, U B (POPMUPOBAHUH
[EHHOCTHOT'O OTHOIIEHUSI K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKUX U
3apyO0eKHBIX YUEHBIX-OUOJIOTOB B pPa3BUTHE OMOJIOTUH;

YMEHHE BIIAJICTh CHUCTEMOM OHWOJIOTWYECKMX 3HAHWUW, KOTOpas BKIIIOYACT
OIpe/IeNICHNs] U TTOHUMaHUE CYIIHOCTH OCHOBOMOJIATAOIINX OMOJOTUYECKUX TEPMUHOB
U TOHSATUH (BUI, dKOcucTeMma, Omocdepa), OMOJIOTHUYECKHUE TEOpUH (DBOIOIMOHHAS
teopus Y. JlapBuHa, cuHTeTHYeCKas Teopus sBoitonuun), yuenus (A.H. CesepuoBa —
0 MyTsAX WU HampasieHusix sBomouuu, B.M. BepHaackoro — o Ouocdepe), 3aKOHBI
(renernueckoro paBHoBecusi [[x. Xapau u B. BaifnOepra, 3apoJbIlIeBOro CXoJCTBa
K.M. bapa), npaBuna (muaumyma 0. JIubuxa, 5KOJOrM4ecKON MUPaMUAbI SHEPTHH),
runore3bl (Tunoresa «mupa PHK» V. ['unGepra);

YMEHHE BJIQJIETh OCHOBHBIMH METOJAaMU HAyYHOTO MO3HAHUS, HCIOJIb3YEeMbIMU
B OHOJOTMYECKUX WCCICIOBAHUSAX JKMBBIX OOBEKTOB W HOKOCHUCTEM (OIKCaHUE,
u3MepeHue, HaOMI0JeHne, OSKCIEPUMEHT), CHOocOO0aMH BBISBICHUS U OIEHKH
AHTPOTIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHE BBIIETSAThH CYIIECTBEHHBIE MPU3HAKU: BUJIOB, OMOT€0LIEH030B, YKOCUCTEM U
orochepsl, CTaAOUIN3UPYIOIIETO, IBMKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
ATOMATPUIECKOTO M CHUMITATPUYECKOTO BHI000PA30BaHUS, BIWSHUS JBIDKYIIIUX CHJI
HBOJIIOIIMM HA TEeHO(OHI MOMYyJSALHUHU, MPUCIIOCOOJEHHOCTH OPraHU3MOB K Cpele
oOWTaHWs, YepeJOBaHUS HAMpPABICHUN SBONIOIMH, KPYrOBOPOTa BEIIECTB U IOTOKA
DHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIUBATh B3aUMOCBSI3H MEXK]Y MPOIIECCAMU IBOJIOINH, IBHKYIIIUMHU
CHJIAMH aHTPOTIOTeHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX dKOCHCTEM M TPUCIIOCOOTICHUSIMU
K HAM OPTaHU3MOB;

YMEHHE BBISIBJISTH OTIUYUTEIbHBIC TPU3HAKH )KHUBBIX CUCTEM, IIPUCTIOCOOJICHHOCTD
BUJIOB K cpejie oOuTaHus, a0MOTUYECKUX U OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3¢H OPraHU3MOB B COOOIIIECTBAX, AHTPOTIOTCHHBIX U3MEHEHUH B AKOCHUCTEMaX
CBOEM MECTHOCTH;

YMEHHE  HWCIOJb30BaTh  COOTBETCTBYIONIME  ApPryMEHTHI,  OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIUKY JUIsI JIOKa3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX
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CHCTEMAaTHYCCKUX TPYII, B3aUMOCBSI3M OPraHW3MOB M CpeIbl OOWTaHWs, CIUHCTBA
YEJIOBEUECKUX Pac, HEOOXOUMOCTH COXPAHEHUSI MHOT00Opa3ns BUOB U IKOCHUCTEM KaK
YCIIOBHS COCYIIIECTBOBAHUS TIPUPOIBI M YETIOBEUECTBA,;

YMEHHE peliaTh OMOJIOTHYECKUE 3a]]a4H, BBISBIISATH MPUINHHO-CIICJICTBEHHBIEC CBS3U
MEXIy UCCIEAYEMBbIMU OMOJIOTHYECKUMHU MPOIECCAMU U SIBJICHUSIMH, JI€JIaTh BHIBOJIBI U
IIPOTHO3bI HA OCHOBAHUU TIOJTYYEHHBIX PE3YIIbTATOB,;

YMEHHE BBITIOJHATH JIA0OpaTOPHBIE M TIPAKTHYECKHE PadOThI, COOMIOAATh MpaBuiia
pu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh UX IKCIEPUMECHTAILHBIMU CPEICTBAMM,
bopMyHpys 1IeTh UCCICAOBAHUS, AaHATM3UPOBAThH MOJYyYEHHBIE PE3YNbTAaThl U JICNATh
BBIBOJIBL;

YMEHHE YYacTBOBaTh B Yy4eOHO-HCCIIEOBATEIBCKOM paboTe 1Mo OWoJoruw,
HKOJIOTHH U MEIUIIMHE, IPOBOIUMON Ha 0a3e MKOIBHBIX HAYIHBIX 00IIECTB, i MyOJIUIHO
IPEJCTABIIATH MOJIYYCHHBIE PE3YIbTaThl HA YICHHUECKUX KOH(PEPEHITUSX;

yYMEHHE OIICHMBATh TUIIOTE3bl W TEOPHUH O MPOUCXOXKICHUH >KH3HH, YEIOBEKa U
YeJIOBEUECKUX pac, O TMpPUYMHAX, MOCICACTBHIX M CHoco0ax MpeaoTBpaIleHUs
1J100aIbHBIX U3MEHEHHI B Onocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccuoHaIbHOMI
JeSTebHOCTH B 00JacTH OMOJOTHH, 3KOJOTHH, MPHPOIONOIb30BAHUS, MEAUIIMHBI,
OMOTEXHOJIOTUHN, TICUXOJOTUH, BETEPHUHAPUHU, CEIICKOIO XO3SICTBA, MHUIIEBOI
MPOMBIIIUIEHHOCTH,  yIUIYOJISITh ~ TO3HABaTEIbHBIM ~ WHTEpEC,  HaIPaBJICHHBIN
Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH MPpodecCruu U MPOA0IKEHIE OMOIOTUYECKOTO
o0pa3oBaHUs B OPraHu3aIsaX CpeaHero mpodecCuoHAIbHOTO U BBICIIETO 00pa30BaHus.
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10 KJIACC
Ne Hanmmenosanue TeM | KommuecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
IIporpammHoOe conepxanue
n/m y4e0HOr o mpeMeTa 4acoB oOy4arommxcs
1 | Tema «buojsiorusi Kak HAyKa»
1.1 | buosorus kax 1 CoBpemeHHast 6MoI0rus — PackpeiBaTh conepkaHue TEPMUHOB U

KOMITLJICKCHAsI HayKa
M KaK 4acThb
COBPEMEHHOT'O
oO1ecTBa

KOMIUIEKCHas Hayka. KpaTkas ucropus
pa3Butus Ouonoruu. buonorunueckue
HAyKU U U3y4yaeMble UMU MTPOOIIEMBI.
dyHnaMeHTaIbHbIC, TPUKIIATHBIC U
MTOMCKOBBIC HAYTHBIC NCCIICAOBAHMS

B OMOJIOTHH.

3HadeHue Ouonoruu B GOpMUPOBAHUU
COBPEMEHHOMW €CTECTBEHHO-HAYyYHOM
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMoOJoTHel. 3HAYCHHE
OMOJIOTUY B MPAKTUYECKON
JESTEIbHOCTU YEJIOBEKa: MEIUIMHE,
CEJIbCKOM XO35MCTBE,
POMBIIIEHHOCTH, OXpaHe MPUPOJIBI.
JleMmoHcTpanumn

IMoptpetsl: Apucrotens, Teodpacr,
K. JIunnen, XK.b. Jlamapk, Y. [lapBuH,
V. T'apgei, I'. MeHaenb,

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

HOHSTUI: HAYyYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHHA MHUpa, HAYYHBINA
METOJI, TUIIOTE3a, TEOPHUsl, METOBI
MCCIEeI0BAHMUS.

XapakTepu3oBaTh OUOJIOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpelu APYIMX €CTECTBEHHBIX HAYK.
OueHuBath BKJIAJ OTEYECTBEHHBIX
yu€HBIX B pa3BUTHE OMOJIOTHH.
OrneHuBaTh pojib OMOIOTUYECKUX
OTKPBITUI U UCCIIEJOBAHUI B Pa3BUTHH
HAyKU U IPAKTUYECKOU IEATEIbHOCTH
JIOAeH.

[lepeuncnsate npodeccuu, CBsI3aHHbIC
C COBPEMEHHOMN OMOJIOTHEi.
[IpuBOIUTH MPUMEPHI MPAKTUYECKOTO
MCITIOJIb30BaHUS JOCTUKEHUI OMOJIOTHH
B MEJIMLIUHE, CEIbCKOM XO31CTBE,
IIPOMBIIIEHHOCTH W OXPAaHE MTPUPOJIBI
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N.N. Meunuko, H.W1. BaBuios,

H.B. Tumodees-PecoBckuid,

Jx. Yorcon, ®@. Kpuk, /1.K. benses.
Tabauiet u cxembl: «CBs3b OMOIOTUN
C IpyruMu Haykammny», «Cucrema
OMOJIOTUYECKUX HAYK

Htoro yacoB o teme |
2 | Tema «’KuBble cHCTeMBbI M UX H3y4YeHHE)
2.1 | ’)KuBble CUCTEMBI U UX | JKuBbIE CHCTEMBI KaK IPEAMET PackpeiBath coaepxaHne TEPMUHOB

CBOMCTBA

n3yuyeHust onosoruu. CBOKMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTD U IEJIOCTHOCTb,
CJIO’)KHOCTh Y YIIOPSAJI0OYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
caMOoOpraHu3alius,
CaMOBOCITPOM3BE/ICHUE,
pa3paxMuMOCTb, U3MEHUUBOCTb,

POCT U pa3BUTHE.

JdeMoHCTpanuu

Tabmmip! 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU KU3HWY, «bruonornyeckue
cUCTEeMbI», «CBOMCTBA KHUBOU
MaTepum»

Y TIOHATHM: )KUBast CUCTEMA, DJIEMEHT,
IIOAICUCTEMA, CTPYKTYPA; OTKPBITOCTb,
BBICOKAs YIIOPSJOYECHHOCTb,
YIIPABJISAEMOCTD, HEPAPXUUYHOCTD.
XapakTepu3oBaTb CTPYKTYpY U
CBOMCTBA JKUBBIX CUCTEM, OTIINYHUS
XUMHUYECKOTO COCTaBa 0OBEKTOB Y KUBOM
Y HEXUBOU MPUPOJIbI, OOIIMI TPUHIINI
KJIETOYHOM OpraHu3aluu )KUBbIX
CUCTEM.

CpaBHHUBaTh OOMEHHBIE TPOLIECCHI

B HEXKUBOW U KUBOW IPUPO/IE;
PacKpbIBaTh CMBICI PEAKIUN
MeTabosm3Ma.

OOBACHATH MEXAaHU3MBI
CaMOPETYJIALUN )KUBBIX CUCTEM
Pa3IMYHOIO UEPAPXUYECKOI0 YPOBHS;
pPacKpbIBaTh CyTh IIPUHIIUIIOB
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ITOJIOKUTEIILHON U OTPULIATEIbHON
00paTHOH CBSI3H.

AHaM3upoBaTh CBOMCTBA
CaMOBOCIIPOM3BEIEHNUS, POCTa U
pa3BUTHS OPraHU3MOB

2.2

YpoBHeBas
OpraHu3alus *KUBbIX
CUCTEM

VY poBHU OpraHu3aliy KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIN,
TKAHEBBIN, OPTraHU3MEHHBIM,
NOMYJIALIMOHHO-BUAOBOM,
AKOCHUCTEMHBIHN (OMOTreoIeHOTHIECKHI),
ouochepusii. [Iporeccsl,
MIPOUCXOJIAIINE B )KUBBIX CUCTEMAaX.
OcHOBHBIE ITPU3HAKHA KUBOT 0. JKHU3HB
Kak (hopMa CyIIeCTBOBAHUS MAaTEPHH.
Hayku, uzydaronye >KuBble CUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3alUu.
N3yuenune xuBbix cucrem. Metoibl
Oouonoruyeckoi Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CUCTEMATHU3alMsl, METaaHAJIN3.
[ToHsTHE O 3aBUCHUMOM U HE3aBUCUMOMN
nepemeHHou. [lmanupoBanue
skcriepumenTa. [locranoBka u
npoBepka rumnores3. Hynesas runoresa.
[TonsTue BEIOOpKU U €€
JOCTOBEpHOCTH. Pazopoc

B OMonornyeckux AaHHbIx. O1eHKa

PackpeiBath copepxanre TEpMUHOB U
MOHSATHI: OOMEH BEIECTB U
IpEBpALIEHUE SHEPTUH,
CaMOBOCITPOU3BEICHUE,
CaMOpETyJISLUsl, pa3BUTHE, )KU3Hb,
Hay4HBIA (pakT, HAYIHBIN METO/,
npo0sieMa, TuIoTe3a, TEOpusl, IPaBUIIO,
3aKOH.

[TepeuncnsTe MpU3HAKK KUBOTO.
XapakTepru30BaTh OCHOBHBIE YPOBHU
OpraHu3aluy KUBBIX CUCTEM U METO]IbI
OMOJIOTUYECKUX MCCIICTIOBAaHUM.
OnuceiBaTh 0COOEHHOCTH,
XapaKTEPHBIE I KaXI0r0 YPOBHS
OpraHu3aluu KUBOTO.

Ha3biBaTh HayKH, N3y4arOUIue KUBbIC
CUCTEMBI Ha Pa3HbIX YPOBHIX
OpraHu3alyu.

CpaBHUBATh MEX1Y COOOM JKHUBBIE
CHUCTEMBI Pa3HBIX YPOBHEU
OpraHu3aly U MPOUCXOAIINE B HUX
IIPOLIECCHI.
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JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [IpuuuHbEl HCKaXKEHUS
pe3ynbTaToB 3KcnepuMeHTa. [lonstue
CTaTUCTUYECKOI'O TECTA.
JdemoHcTpanumn

TaOnuiel U cxembl: «YpOBHU
OpraHM3alUH KUBOU IPUPOIBI»,
«CTpoeHne KUBOTHOU KIIETKN,
«TkaHu )KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEYECKOI0 OPraHU3Ma,
«buoreorenos», «buochepay,
«MeTobl U3y4eHHUsI )KUBON TPUPOIBI».
Oo6opyaoBaHue: 1adopaTopHOE
000opyI0BaHKE IS POBEICHUS
HaOJII0/ICHUH, N3MEPECHHM,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora
«Hcnonp30BaHuE pa3IMYHBIX METOOB
IIPU U3YYEHUU KUBBIX CUCTEM.

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

Htoro yacos 1o reme
3 | Tema «buoJIOrus KJIETKN»
3.1 | Ucropust OTKpBITUS U Kinerka — cTpykTypHO- PackpeiBaTh conepkaHue TEPMUHOB U

HN3Yy4YCHUA KIICTKH.
Knerounas TCOPUA

G yHKIIMOHAJIbHAS €IUHUIIA )KUBOTO.
HcTopust OTKpBITUS KIETKU.

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

M. llnelinen, P. BupxoB). OCHOBHBIE

MOHSTUI: KJIETKA, OPTaHEILIbI,
AYKapHUOThI, IPOKAPUOTHI, BUPYCHI,
IUTOJIOTUS (KJIETOUHAsi OMOJIOTHS),
KJIETOYHAsl TEOPHSI.
XapakTepu30BaTb OCHOBHBIE TAIlbI
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MOJIOKEHUS COBPEMEHHOM KJIETOUHOMN
TEOPUHU.

JemoHcTpanumn

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

O0OopynoBanme: CBETOBOWM MUKPOCKOIT;
MUKPOIIpENapaThl pACTUTENbHBIX,
KUBOTHBIX M OAKTEPUAITLHBIX KIIETOK

Pa3BUTHS IUTOJOTHM KAaK HAYKU U €€
o(opmiieHUE B KIETOUHYIO
OMOJIOTHIO.

[Toka3piBaTh BKJIA] y4EHBIX-OHOJIOTOB
B U3YYEHHE KIJIETOUHOT'O CTPOEHUS
OpraHU3MOB.

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

[IpuBOAMTE TOKA3aTEIBCTBA

POJZICTBA OPraHU3MOB

C UCIIOJIb30BAHUEM ITOJIOKEHUN
KJIETOYHOU TEOpUHU

3.2

MeTtoapl
MOJIEKYJIIPHOU U
KJIETOYHOM OMOJIOrun

MeTtoapl MOJIEKYJIIPHOM U KJIETOYHON
OMOJIOTUU: MUKPOCKOIIHUS,
xpomatorpadusi, dnekTpodopes, MeTo
MEUYEHBIX aTOMOB, TuddepeHInaIbLHOe
HEHTpUPYrupoBaHue,
KyJIbTUBUPOBAHHE KJIETOK.

H3yuenue puxkcupo8arHbIX Kiemox.
DNEeKTPOHHAS] MUKPOCKOIIHS.
Konghoxanvnas muxpockonus.
Bumanvnoe (npuoicuznennoe) uzyuenue
KeMmoK.

JemoHcTpanumn

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATUI: MUKPOCKOIIMPOBAHUE,
MIPUTOTOBJICHUE CPE30B,
muddepeHImanbHOE OKpaITUBaHUE,
xpomarorpadus, 3aeKTpodopes, METOT
MEUEHBIX aTOMOB, IEHTPU(PYTUPOBAHUE,
METO]T KYJIbTYPhI KJIETOK U TKaHEM,
meto1 pekomouHaHTHbIX JTHK.
XapakTepru30BaTh OCHOBHBIE METOIbI
W3Y4ICHUS KUBOU TPUPOIBI.

['oToBUTH BpEMEHHBIE
MHKPOTIpErapaThl, pacCCMaTPUBATh UX
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Tabuuiibl U cxeMbl: «CBETOBOM
MHUKPOCKOI», « DIEKTPOHHBIN
MUKpPOCKOM», «IcTopHs pa3BUTHS
METOA0B MUKPOCKOITHI.
O0opynoBanme: CBETOBOW MUKPOCKOIT;
MUKpOIIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.
IIpakTnyeckas padbora

«3yueHne MeTo0B KIETOYHOU
ouonoruu (xpomarorpadus,
anekTpodopes, nuddhepeHITHATBHOS
uentpudyruponanue, [T1IP)»

B CBETOBO MUKPOCKOIT U JIeIaTh
OIHCAHUE.

OOBsICHATH U COOMIOIATH TTPaBUIIA
TEXHUKW MUKPOCKOITUPOBAHUS

Htoro yacoB o Teme 2
4 | Tema «XumMu4ecKass OpraHu3alnmus KJIETKN»
4.1 | XumMuuyeckuil coctaB 2 XUMHUYECKHH COCTaB KJIETKU. Makpo-, | PackpsiBaTh conepxaHnue TEpMUHOB U

kJeTku. Boga n
MUHEPAIbHBIC
BEIIECTBA

MUKPO- U YIIbTPAMUKPOIJIEMEHTHI.
Bopa u e€ posib kak pacTBOpPHUTEIS,
peareHra, ydactue

B CTPYKTYPHUPOBAHUU KIIETKH,
Temoperyisiuui. MuHepaibHbIe
BEILIECTBA KJIETKH, X OMOJOrnyecKas
poJib. POb KATHOHOB ¥ AHMOHOB

B KJIETKE.

JdemoHcTpanumn

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

MOHATUH: 3JIEMEHTBI-OMOTEHBI, TUTIOJIb,
BOJIOPOJIHAS CBSI3b, THAPOPUIBHOCTD,
ruaApoPoOHOCTH, TYProp, MUHEPaJIbHbIE
BelecTBa, Oy(depHbIe CUCTEMBI,
AHUOHBI, KATHOHBI.

[lepeuncnsate 0COOEHHOCTH
XUMHUYECKOT0 COCTaBA KIIETKH.
Paznuuare Makpo-, MUKpPO- U
YIBTPaMUKPO3JIEMEHTHI, BXOAIINE

B COCTaB KMBOI'0 U UX POJb

B OpraHU3Me.

XapakTepu3oBaTh CTPOCHHUE U CBOWCTBA
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XUMHYECKHUX DJIEMECHTOB B JKUBOH
IPUPOJIEN.

Tabmuipl u cxembl: «Ileprogmaeckas
TaOJIMIIAa XUMUYECKUX DJIEMCHTOBY,
«CTpoeHune MONEKYIbI BOJBI»,
«BelecTBa B COCTaBE OPraHU3MOB)

BOJIbI; OOBSACHSTH MPUUYMHBI €€ 0COOBIX
CBOMCTB M ()YHKIIUU B KJIETKE.
[Toka3pIBaTh poJib KATHOHOB U @HWOHOB
B 00ECIIEYEHUH MPOIECCOB
KU3BHEICATCILHOCTH (OCMOPETYJISIINS,
CO3/IaHHEe MEMOPAHHOTO TIOTCHIINAIA,
perymsius paboThl OEJIKOB), padOThI
Oy(depHBIX CUCTEM.

VY cranaBnmBaTh B3aUMOCBSI3b CTPOCHUS
1 (QYHKIIUA HEOPTaHUIECKUX BEIIECTB
KJICTKH

4.2

Opranuueckue
BEILIECTBA KIIETKU —
Oenku

Oprannveckue BEIIeCTBa KICTKHU.
buonornueckue nonumepsl. benku.
AMWHOKHUCIIOTHBIN COCTaB OEJIKOB.
CTpyKTYyphl OEITKOBOM MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka,
NenTuaHas cBsi3b. BropuuHas,

TPETUYHAs, YETBEPTUYHASI CTPYKTYPBL.

Jenaryparusi. CBoicTBa O€IKOB.
Knaccudukanus 6enkoB.
buonornueckue GyHkIuu 6€IKOB.
IIpuomnwi.

JleMoHcTpanum

Ioprper: JI. [TonuHr.

Tabauuel u cxemsbl: «CTpoeHue
MOJIEKYJbI Oenka», « CTpYKTYpbl
OEIKOBON MOJIEKYJIIBI.

PackpbiBaTh conepxkaHue TEPMUHOB U
MOHATUI: MOHOMEPBI, OJIUMEPHI, OEITOK
(IpoTeuH), MenTu i, aMUHOKHUCIIOTA,
MENTUHAS CBA3b, MOJIUIETITH],
JeHaTypanus, peHaTyparus,
rII00ymsipHbIe U GUOPHILISIPHBIEC OENKH,
MIPUOHBI.

XapakTepu3oBaTh OEIIKU, UX
CTPYKTYPHYIO OpraHu3aluio U (yHKIUU
(cTpyKTypHas, SHEpreTuIecKas,
CUTHaJIbHAsI, pEryJIATOpHa,
JBUTATENIbHAs, 3alllUTHAS,
(dbepMeHTaTUBHAs).

Ha3piBaTh XUMHUYECKHE OCHOBBI
(bopMUpOBaHUs CTPYKTYp OEITKOBOM
MOJIEKYJIBI.
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OOopynoBanme: xuMH4eECKas MOCyaa 1
o0opy0BaHHE.

JlaGopaTopHas padora
«OOHapykeHre OEIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaKIU»

[IpuBouTH MpuMepsl GUOPUILIAPHBIX,
TJI00YIISIPHBIX OEJIKOB.

BbINOMHATE KaueCTBEHHbIE peaKuu
Ha oOHapyKeHHe OEJNKOB B KIIETKE;
OOBSICHATH TIOTYYCHHBIE PE3YIIbTATHI

4.3 | Opranunueckue YraeBoabsl. MoHOCaxapu/bl, PackpeiBath copepxanre TEpMUHOB U
BELIECTBA KJIETKH — Ucaxapyuabl, OJIMIOCaxapyuibl U MOHSATUM: YTIEBOAbI, MOHOCAXAPUIBL,
YIJIEBOJIBI nosucaxapuipl. OOLIUHI MJIaH CTPOCHUS | AMCAXapHIbl, OJUTOCAXaPU/IbI,

U QUBHKO-XMMUYECKHE CBOMCTBRA noJjicaxapu/ipl, III0K03a, pudo3a,
yriaeBoaoB. buonornyeckue GyHkuuu | Ae30Kcuprod03a, 1aKT03a, MalbTo3a,
YIJIEBOJIOB. caxaposa, Kpaxmal, IJIMKOr€H,
JdemoHcTpanumn [EJIJII0JI03A.
Tabauue! u cxembl: «CTpoeHue KnaccuguunpoBaTh yrieBoibl
MOJIEKYJN YTIEBOIOBY M0 CTPOCHUIO U TIEPEUUCIATh UX
GyHKUIHH.
[TpuBOOUTH MPUMEPHI PA3TUYHBIX
YIJIEBOJIOB (MOHOCAXapH/IOB,
Y caxapuioB, OJIUTOCaXapu/IoB,
noJiucaxapuioB)
4.4 | Oprannueckue Jlununet. ['unpopunsHO-TUApOdOOHBIE | PacKkpbiBaTh COfep:KaHUE TEPMUHOB U

BCIICCTBA KIICTKH —
JINTIUABI

cBoricTBa. Knaccuduxarus 1unuaos.
Tpurmuuepunsl, hpochonunuabl, BOCKH,
crepouipl. buonornueckue GpyHKIUU
munuaoB. OO1ue cBolcTBa
OMoNOrnyecKux MeMOpaH — TeKy4ecCTb,
CITOCOOHOCTH K CaMO3aMbIKaHUIO,
MOJTYIIPOHUIIAEMOCTb.

MOHATUHN: JTUMUABI, TPUTITAIICPUIBI,
dhochoaunuabl, BOCKU, CTEPOUIBI,
JUTOTIPOTEUHBI, TIIUKOJIUITUIBI.
Knaccudunmpoats Iunmasi

M0 CTPOCHUIO; XapaKTePU30BaTh UX

byHKIIUN
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JleMoHcTpanuu
Tabmuub! u cxembl: «CTpoeHue
MOJIEKYJI JINTIHIOBY

4.5

HyknenHossie
KUCI0Thl. CTpOeHUE U
¢byaknuu [JHK, PHK,
ATD

Hyxneunossie kucnorsl. [JHK n PHK.
CrpoeHue HyKJIEHHOBBIX KUCJIOT.
Hyxkneoruner. [IpuHumun
KOMIuIeMeHTapHOCTH. [IpaBuio
Yapradda. Ctpykrypa JIHK — npoiinas
cnupaib. MecToHaX0XKIEHUE U
ouonornueckue pynkuun JJTHK. Buss
PHK. ®yukuuun PHK B kietke.
Crpoenune monekynsl ATO.
Makposprudeckue CBsi3u B MOJICKYJIE
AT®. buonornyeckue QyHkuu ATO.
BoccraHoBIIEHHBIE IEPEHOCYNKH, UX
GyHKINU B KIETKE. /[pyeue
HyKneosuompugocpamol (HTD).
Cexsenupoanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU,
NpPOMeoMUKU.

JdeMoHCcTpanuun

IToptpertsl: [Ix. Yorcon, @. Kpuk,

M. Vunkunc, P. ®pankiun, ©. Canrep,
C. Illpy3unep.

Tabauue! u cxemsbl: «HykiienHoBbie
KUCJIOTBI, «CTpOEHHE MOJICKYJIbI
ATO».

PackpsiBaTh copep:kaHle TEPMUHOB U
MOHATUH: IE30KCUPUOOHYKIICHHOBAS
kucnorta (JIHK), pubonyknenHoBas
kucinora (PHK), nykineoTun, HyKiIeo3u/,
a30TUCThIE OCHOBAHUSI, aICHUH, T'YaHUH,
UWTO3WH, TAMUH, YpaluJ,
KOMILIEMEHTapPHbIE OCHOBAHMS,
anaeHo3uHtpudocdar (ATD),
MaKpOIprudecKkas CBssb,
CEKBEHUPOBAHUE, TEHOMUKA,
TPAaHCKPUNITOMUKA, IPOTEOMUKA.
XapakTepru3oBaTh, ONUCHIBATH U
CXeMaTU4YeCKH U300pakaTh CTPOCHUE
nyksieornaa JIHK u qBoriHOM cimpanu
JIHK, cexBenupoanue JIHK.
OnuceiBath nporecce permkanuu JJHK
B KJIETKE U Ha3bIBaTh €ro
OMOJIOrHYECKOe 3HAUCHHE.
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 U
o0opy0BaHHKE.

JlaGopaTopHas padora
«HccnenoBanue HyKJIEMHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbBIX

ctpoeHus U pyHkunn ATO.
®opMynupoBaTh U OOBACHATH NPUHIIUIL
KOMIIJIEMEHTAPHOCTH U IIPABUIIO

Yapradda

OpraHU3MOB)
4.6 | Metoabl CTpYKTYpHOI | CtpykTypHas OUOJIOTHS: PackpeiBath cogepxanre TEpPMUHOB U
Oouoaoruu OMOXMMUYECKUE U OMopu3nIecKre MOHSITUI: MOIETUPOBAHUE,
UCCIIEIOBAHUS COCTaBa U KOMITbIOTEPHBIN JIU3aliH.
IPOCTPAHCTBEHHOU CTPYKTYPbI [lepeuncnsiTh nNepcreKTUBHbBIC
ouomonexyin. Moodenuposanue HAIPaBIICHUS] HAYYHBIX MCCIIEI0BAHUN
CMpPYKmypvl U QYHKYU OUOMONIEKYN U | B CTPYKTYPHOU OUOJIOTUM, PACKPHIBATh
ux xomniexkcos. Komnvromepnuiii WX 3HaYCHHE JJI1 MEAUIIUHBI U
OU3AUH U OP2AHUYECKULL CUHME3 CEJILCKOT0 XO35IMCTBA
OUOMOJIEKYN U UX HENPUPOOHBIX
anano206
Htoro yacoB o Teme 10
S | Tema «CtpoeHne U QyHKIHHN KJICTKH»

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

KJIETKHU. (dboToCMHTETHYECKHE MEMOpaHBI,

CtpoeHne NpoKapruoTUYECKON KIIETKH.
KiierouHas creHka OakTepuil U apXeu.
Oco0eHHOCTH CTPOCHHUS
reTepoTpodHO U aBTOTPOHOIMA

(bnareyuvH.

XapakrepuzoBarb (pOpMy U pa3Mepsl

MIPOKAPUOTUYECKUX KIIETOK; (YHKIUU
TEHETHYECKOrO arapaTa IpoKapuoT.
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ITPOKAPUOTUYECKUX KJIETOK. MecTo n
POJIb MPOKAPUOT B OMOLIEHO3AX.
JemoHcTpanumn

Tabmuip! u cxeMbl: «CTpoeHue
HYKapUOTUYECKOHN KIETKN», «CTpoeHue
IPOKAPUOTUUECKOMN KIETKN

OnuceiBaTh MpoIecc
CIIopooOpa3oBaHusl, OTMEYATh €ro
3HAYCHUE ISl BBDKUBAHUS OaKTepuit
MIPU YXYAIICHUH YCIIOBUMA
CYIIECTBOBAHMUS.

OnuceIBaTh Pa3MHOKEHUE MTPOKAPHOT.
OreHnBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
HYKapUOTUYECKON
KJICTKHU.
IToBepXHOCTHBIN
anmnapar KJIETKH

CrtpoeHue U pyHKIIMOHUPOBAHUE
AYKapUOTUYECKON KIIETKHU.
[Tnazmarnyeckast MemOpaHa
(nazmanemma). CTpykTypa
IJ1a3MaTUYECKON MEMOpPaHBbI.
TpaHcnopt BemecTs yepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (nuddy3usi, o0neruénnas
muddy3ust), aKTUBHBIN (IEPBUYHBIN U
BTOPUYHBIN aKTUBHBIN TPAHCHIOPT).
[TonynpoHuiiaeMocTs MEMOpaHHbI.
Pabora Harpuii-kanreBoro Hacoca.
DHJIOIUTO3: TUHOLUTO3, (PArouTo3.
Ox3ounTto3. Knerounas creHka.
Crpykrypa u HYHKIIUU KIETOYHOMN
CTEHKH PacTeHHi, pHOOB.
JleMoHcTpanum

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

PackpbIBaTh conepxaHue TEPMUHOB U
HNOHATHH: MJIa3MaTHYecKas MeMOpaHa
(mmazManeMma), KUIKOCTHO-MO3anvyHast
MOJIe/Ib, MEMOpaHHbIE OCJKU
(nepugepuyeckue, HHTErpaibHbIE),
IMKOKaNKC, 1uddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, YHIOLUTO3,
(haromuTo3, MUHOIIUTO3, SK30IIUTO3,
KJIETOYHAsl CTEHKA, MJIa3MOJECMBlI,
CUMILIACT.

XapakTepu3oBaTh 0OCOOEHHOCTH
CTpOEHUS U (PYHKLIUU DYKapHUOTUUECKOU
KJIETKW; TPAHCIIOPT BELIECTB

yepes I1a3MaTHYecKyr0 MeMOpany:
ITACCUBHBIN ¥ aKTHUBHBIN TPAHCIIOPT;
paboTy OENKOB-KaHAJIOB; padoTy
HaTpHI-KaJIMEeBOr0 HACOCA; CTPYKTYPY U
(YyHKUIMM KIETOYHOW CTEHKH pacTEHUM
U TpuOoB

52



®enepanbhas pabouas mporpamma | buonorust. 10—11 knaccst (yriryGi€HHBINA YpPOBEHB)

KUBOTHOM KIIETKW», «CTpoeHue
PaCTUTEIBHON KIIETKN.
OO0opynoBanme: CBETOBOI MUKPOCKOIT;
MUKPOIIpENapaThl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«M3ydyeHne CBOMCTB KJIETOYHOU
MeMOpaHbI»

5.3

[luTonnazma u e€
OpraHoOU/ bl

[uronnasma. I{uto3omb. LluTockener.
JIBi>keHMe 1UTorIa3Mbl. OpraHou/ bl
kieTku. OqHoMeMOpaHHbIE OPTraHOUIbI
KJIETKH: SHJIOTIJIa3MaTUYECKas CETh
(OIIC), anmapat ["onb1ku, TU30COMBI,
UX CTpoeHue U PyHKIUH. B3aumMocBs3b
OJTHOMEMOPAHHBIX OPTaHOUI0B KIICTKH.
CrpoeHnue rpanyJIipHOr0 PETUKYIIYyMA.
Mexarnusm nanpasnenus dbenxos ¢ IIIC.
Cunre3 pacTBOpUMBIX O0enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyJsipHBIN) SHA0IIA3MATUHIECKUI
petukynaym. CekpeTopHas ¢yHKIIHS
anmapata ['onsxu. Moouguxayus
benkos 6 annapame 1 01b04cu.
Copmuposka benkos 6 annapame
T'onvoorcu. TpancopT BEIIECTB

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

PackpsiBaTh comepkaHue TEPMUHOB U
MOHSATHN: ITUTOIIa3Ma, IIUTO30J1b,
IIUTOCKEJIET, KOMIIapTMEHTHI,
OpPTraHOMWIbI, SHIOTUIA3MATHIECKas CETh
(BIIC), anmmapat ["onbaku, TU30COMBI,
BaKy0JIb, pHOOCOMBI, aBTOJIU3,
BE3HWKYISIPHBIN TPAHCITOPT,
MEPOKCUCOMBI, KJIETOYHBIN COK, TYpProp,
MUTOXOHIAPUU, KPUCTHI, TUIACTUIBI,
XPOMOILIACTHI, JIEHKOIIJIACTHI,
XJIOPOILIACThI, CTPOMA, TPaHBbI,
TUJIAKOW /I, JTaMeJLIa.

XapakTepu30BaTh [UTOILIA3MY
AYKapUOTHUYECKON KIICTKH;
KJIaCCU(PUIIUPOBATH OPraHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
cTpoeHust (0JJHOMEeMOpaHHbIE,
JIBYyMEMOpaHHbIE, HEMEMOPAHHbIE);
OMUCHIBATh (PYHKITUH KaXOTO
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[TonyaBTOHOMHBIE OpraHOU bl KJICTKHU:
MUTOXOHAPUH, TIIIACTHU]IBI.
IIpoucxoorcoenue mumoxonopuil u
nracmuo. Cumbuozcenes

(K.C. Mepeackosckuit, JI. Mapeynuc).
CrtpoeHue U PyHKIIMM MUTOXOHIAPUHN U
wiactul. [lepBuunble, BTOpUYHBIE U
CJIO>KHBIE TIIACTUABI
(hOTOCHHTE3UPYIONTUX DYKAPUOT.
XJIOpOIUTACTHI, XPOMOIJIACTHI,
JIEMKOIUIACTHI BBICIINX PACTECHUM.
JleMoHcTpanum

IToprpersl: K. C. MepexkoBCKUi,

JI. Maprynuc.

Tabmuip! u cxeMbl: «CTpoeHue
AYKapUOTHUYECKOU KIETKN», «CTpoeHUE
KUBOTHOM KIJIETKW», «CTpoeHue
pacTUTENbHON KIeTKu», «CTpoeHue
MUTOXOHJIPUY.

OOopynoBanme: CBETOBOW MUKPOCKOIT;
MUKPOTIPENnapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«3ydyeHue ABUKEHUS IIUTOIIa3Mbl

B PACTUTEIIBHBIX KJIETKAX).
JlaGopaTopHas padora
«HccnenoBanue miaa3Monamnsa

OpraHouja B KIIETKE.

OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPHKJICTOYHBIM ITHIIIEBAPEHUEM,
€ro 3Ha4YCHHUE ISl OpraHu3mMa.
OTMmeuaTh 3HaUCHHE ITUTOCKEIICTA;
XapaKTEepU30BaTh €0 JICMEHTHI
(MUKPOTPYOOUKH, MUKPO(DHUIAMEHTHI,
IIPOMEXKYTOYHBIC (DHIIAMEHTHI), UX POJIb
B JKM3HEICATEIILHOCTH KIIETOK U TKaHEH
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" ACTIIIa3MOJIM3a B PACTUTCIIbHBIX
KIJIICTKax»

5.4 | HememOpaHHbIe HemeMOpanHble OpraHoHIbl KJIETKA PackpeiBaTh conepkaHue TEPMUHOB U
OpraHOW bl KJIETKU Crtpoenue u PyHKIIMU HEMEMOPaHHBIX | TIOHSTHI: pudocoMa, MOJIMCOMa,

OpPraHouJI0B KJIETKU. PUOOCOMBI. MUKpPOTPYOOUKH, TyOYJIUH, KIETOUHBIHI
IIpomesicymounvie punamenmai. HEeHTp (LIeHTpocoMa), HEHTPUOJIH,
MuxkpodunameHTsl. Akmunogvle HneHTpocdepa, )KIyTUKH, PECHUYKH,
MuKpoguiamernmoi. MblllledHbIC 0azaabHOE TEJbIIC.
KJIETKU. AKMUHo8ble KOMNOHEHMbl XapakTepu3oBaTh HEMEMOpaHHbIE
HeMblULeYHbIX KIeMmOK. OpPraHoOM/Ibl KIETKH, UX CTPOCHUE U
Muxkpotpy6ouku. Knetounslii eHTp. byHKIIUU
CrtpoeHne u IBUKEHHE KTYTHKOB U
pecHrnuek. MukpoTpyOouKku
uutoriazMel. Llentpuons. berxu,
accoyuuposeanmvle ¢
MUKpoguiamenmamu u
muxpompyboukamu. Momopnvie 6enxu.
JdemoHcTpanumn
Tabnuub! u cxembl: «CTpoeHue
KUBOTHOM KJeTKW», «CTpoeHHe
pacTUTENbHON KIETKU»

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

sanpa

KapuoIia3Ma, SAPBIIIKU, UX CTPOCHUE
1 QyHKIUU. S nepHbIi OEIKOBBIM
matpukc. [IpocTpancTBeHHOE
pacIoIoKeHHEe XPOMOCOM

B HHTEpP(aA3HOM sIIpe.

MOHSATHUH: AJIPO, AepHAst 000JI0UKa,
SJIEPHBIE TIOPBI, HYKJIEOIIa3Ma
(kapuoriazMa), TeHOM, XpOMaTHH,
yXpOMaTHH, FETEPOXPOMATHH,
SIIPBIIIKO, XPOMOCOMBI, IIEHTPOMEPA,
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Jyxpomamun u 2emepoxpomamun.
benku xpoMaTtrHa — rUCTOHBI.
Jlunamuka si0eproil 06010uKU

6 Mumo3se. foepuvlii mpaucnopm.
KneTouHnsle BKIIFOUSHUS.
JdemoHcTpanumn

Tabnuibl U cxeMbl: «Sapo»

KHUHETOXOP, KJICTOUHBIEC BKITIOUCHHUS.
XapakTepu30BaTh KJIETOUHOE A/IPO KAK
LIEHTpP YNPABJICHUS
KU3ZHEACATEIBbHOCTBIO KIETKH;
T€HEeTUYECKUH armapar KJIeTOK
IYKapuOT, CTPOCHUE U () YHKIIUHU
XPOMOCOM.

OnuckIBaTh CTPYKTYPBI siJIpa U UX
B3aUMOCBSI3b C OPraHOUIAMU
LATOIIa3Mbl

5.6. | CpaBHUTENBHAS
XapaKTEepUCTUKA
KJIETOK 2YKapuoT

CpaBHUTENBHAS XapaKTEPUCTUKA
KJIETOK 2YKapuoT (pacTUTEILHOMH,
KUBOTHOU, TPUOHOI).
JlemoHcTpanum

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

JlaGoparopHasi pabora
«/3yueHune CTpoeHUs KIETOK
pa3IMYHbIX OPTAaHU3MOB

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

CpaBHUMBATh MEXYy COO0M CTpOEHUE U
KUZHEACATEITbHOCTh 3YKAPUOTUIECKHUX
KJIETOK M POJIb TPOKAPUOT

B OMOIIEHO3axX

Hroro uacosB 1o reme
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Tema «O0MeH BEIIECTB M NPEBPAIICHUE SJHEPTUMN B KIIETKE»

6.1

OOMEH BeIeCTB —
METa00IU3M

3

AcCUMUIISTIUS U TUCCUMUIIALINS —
JIB€ CTOPOHBI MeTaboau3Ma. Turmbl
oOMeHa BeIleCTB: aBTOTPO(PHBIN U
reTepoTpodHbIi. YdacTue KUciopoaa
B OOMEHHBIX IIpolieccax.
DHepreTudeckoe o0ecreueHne KIeTKu:
npeBpaiieHue AT® B 0OMEHHBIX
npoueccax. DepMeHTaTUBHBIN
XapaKkTep peakuHil KJIETOYHOrO
meTabonanzMa. GepMeHThI, UX
CTPOCHHUE, CBOMCTBA U MEXaHU3M
neiictBus. Kodhepmentsl. OTnuuns
(hepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOPOB. beIKn-akTUBaTOPHI U
OENKN-UHTUOUTOPBI. 3aBUCUMOCTh
CKOPOCTH (hepPMEHTATUBHBIX PEAKIIHI
OT pa3aUYHBIX (PaKTOPOB.
JdeMoHCcTpanuu

Tabauiet u cxembl: «DOTOCUHTES,
«DHEpreTu4ecKuii 0OMeH»,
«buocunres 6enka», «CTpoeHue
dbepmenTay, «XeMOCHUHTE3Y.
O0OopynoBanme: CBETOBOW MUKPOCKOIT;
000OpyI0BaHKE JIJIs1 PUTOTOBJICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKPOIIPENapaToB.

PackpeiBaTh comepkaHue TEPMUHOB 1
MMOHATHI: OOMEH BEIIECTB
(MeTaboJ3M), aCCUMHIIISAIIUS
(arabomm3m), WM TIIIACTHYECKUN
O0OMEH, TUCCUMUJIATINS (KaTaboIu3M),
WJIA SHEPreTUUEeCKUil 0OMeH,
aBTOTPO(dBI, reTepoTpodbl, aHAIPOOHI,
a’po0bI, PEePMEHTHI, AKTUBHBIN IIEHTD,
cyOcTpaTHas cenu@uIHOCTb,
KO(epMEHTBI, OEIKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPBI.

[lepeyucnsate 0COOEHHOCTH
MJTACTUYECKOTO U DHEPreTHUECKOT O
oOMEHa B KJIETKE; YCTaHABIUBATH
B3aMMOCBSI3b MEXKTy IJIACTUYECKUM U
YHEPreTUICCKUM OOMEHOM.
Paznmuuate THTIBI OOMEHa BEIECTB:
aBTOTPO(MHBIN U TETEPOTPOQHBIIA.
[Toka3bIBaTh poJib KUCIOPOIA

B OOMEHHBIX MpoIieccax.
CxemaTuyecku U300pakaTh CTPOCHHE
dbepmeHTa.

Otnnuatb GpepMeHTHI

OT HEOPTraHUYECKUX KaTaJIN3aTOPOB U
OTIPECIIATh X POJTh

B (OYHKIIMOHUPOBAHUU KUBBIX CUCTEM,
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JlaboparopHasi pabora

«M3yueHne KkaTaauTUIEeCKOU
aKTUBHOCTHU (DEpMEHTOB (Ha IIpuMeEpe
aMUJIa3bl UITK KaTajla3bl)».
JlaboparopHasi padora

«3yuenune hepMeHTaTUBHOTO
pacuienieHus MepoKCHIa BOJOPOIa

B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

B IMPOMBIIJICHHOCTH, B MEAUIIMHE,
B IIOBCEJIHEBHOM >KM3HH YEJIOBEKa.
CTaBUTH PKCIIEPUMEHT I10 BBISIBJICHUIO
KaTaJIUTUYECKON aKTUBHOCTH
MEPOKCH/Ia3bl, aMHJIa3bl, OOBICHATH
MOJTy4EHHBIE PE3YJIbTaThI

6.2

ABTOTpO(HBIN THIT
oOMeEHA BEIIECTB.
dotocunTe3

[lepBUYHBIN CUHTE3 OPraHUYECKUX
BEIECTB B KJieTKe. DOTOCHHTE3.
AHoxcuzennblll U OKCUSEHHbLU
gdomocunmes y baxmepuil.
Ceemocobupatowue nuemernmsl u
nu2MeHmvl peaKyuoHHO20 YeHmpa.
Pone xnoporutactoB B mpouecce
(dbotocuHTe3a. CBETOBAas M TEMHOBAs
¢baspl. Domoovixanue, Cs-, Cy4-

u CAM-munwvt hpomocunmesa.
[IponykTUBHOCTH (POTOCUHTE3A.
Biustnue paznudyHbiX pakTopoB

Ha CKOPOCTh (DOTOCHHTE3a. 3HAUCHHUE
(dhoTocuHTE3A.

JleMoHcTpanum

Hoprperst: [Ix. [Ipuctim,

K. A. Tumupszes.

Tabnuiibl U cxeMbl: «DOTOCUHTE3»

PackpbiBaTh conepxaHue TEPMUHOB U
HMOHATUH: (OTOCUHTE3, (Da3bI
dhoTocuHTE3a (CBETOBAsI, TEMHOBAs),
dhotonu3s, hochopunrpoBaHue, UK
KaneBuna, HA JI®+ (nepeHocuuk
BOJZIOpOAA).

XapakTepu30BaTh MJIACTHUECKUI 0OOMEH
Kak dTall o0I11ero oOMeHa BEILECTB;
coObITHs OTOCUHTE3A (PeaKIIun
CBETOBOW U TEMHOBOH ¢a3); poib
XJIOPOIIACTOB B MPOIIECCe
dhoTocuHTE3A.

BbIABISATE NPUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]1y MOTJIOIIEHUEM COJTHEUHON
SHEPTUH XJIOPODUIIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh HCXO/THBIC BEIIECTBA,
KOHEYHBIC MMPOTYKTHI U YCIIOBHS
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ITPOTEKAHUSI PEaKLU CBETOBOU U
TEMHOBOM (a3 poTocuHTe3a.

VY cranaBnmBaTh B3aUMOCBSI3b MEXTY
(OTOCHMHTE30M U JIbIXaHWEM; CBETOBOM
Y TEMHOBOM peakuusiMu (pOTOCHHTE3A.
OnenuBaTh 3HaYeHUE (POTOCUHTE3a
JUIA JKA3HHU Ha 3emiie

6.3 | ABTOTpOdHBII THUIT XemocunTtes. Paznoobpasue PackpeiBaTh conepkaHue TEPMUHOB U
oOM€Ha BEIECTB. OpPraHU3MOB-XEMOCUHTETUKOB: NOHSATUN: XEMOCHUHTE3.
XeMOCHHTE3 HUTpUPUIIUPYIOLTUE OaKTEepHH, OOBICHUTH CYITHOCTh XEMOCHUHTE3A,
&Kese300aKTepuu, cepoOaKkTepuH, packpbIBaTh €ro 3HaueHue B orocdepe.
BOJIOPOJIHbIE OAKTEpHUH. 3HAYEHUE [IpuBOOUTH IPUMEPHI
XEMOCHHTE3A. XEMOCHUHTE3UPYIOLINX OaKTEpHil
JlemoHcTpanum (auTpuduIMpyrONIe OAKTEPHH,
Ioprpetsi: C. H. Bunorpaackui, xKese300aKTepuu, cepoOaKkTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUN) U
Tabauiel u cxembl: «DOTOCUHTESY, XapaKTepU30BaTh UX
«XEeMOCHHTE3 KU3ZHEIEATEIbHOCTD.
JlaboparopHuasi padora CocTaBiATh ypaBHEHUS PEAKIINI
«CpaBHeHue mpoueccoB (POTOCUHTE3a U | XEMOCUHTE3A.
XEMOCHHTE32» CpaBHUBATh XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTnyeckuii AHa’poOHbIe opraHu3Mbl. Buabl PackpeIBaTh cosepkaHue TEPMUHOB U
oOMeH — OposxeHus. [IponykTel OpOKEHUS U UX | TIOHSATHUM: ATalbl FHEPTETUUECKOTO
JUCCUMUIISLUS HCITOJIb30BAaHUE YEITOBEKOM. oOMeHa — MMOATOTOBUTEIbHBIMH,

AHa3po0OHbIE MUKPOOPTaHU3MBbI KaK
00BEKTH OMOTEXHOJIOTUU U

OECKUCIIOPOIHBIN (aHAIPOOHBIIA),
KHUCJIOPOAHBIN (a9pOOHBII ); TIIMKOIIN3,
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BO30yuUTEN OOJIE3HEN.

ABpoOHBIE OPraHU3MbL. DTarbl
HEPreTUYECKOro 0OMeHa.
[ToaroroButenbHbIN 3TaM. | THKOIN3 —
OECKHUCIOPOIHOE paCIIEIICHUE
TJTFOKO3BI.

buonorudeckoe okuciieHue, uiu
KJIETOYHOE JibixaHue. Poib
MHTOXOHJIPUH B IPOLECCAX
OMOJIOTHYECKOTO OKUCIICHUSI.
[uknnueckne peakuu.
OxucnutenbHoe PochopriupoBaHuE.
DHepaus membpanHo2o spaouenma
npomoros. Cunmes AT®: paboma
npomonHou ATD-cunmasei.
[IpeumyiecTBa a3poOHOTO MYTH
0OMEHa BEILECTB Nepe/i aHaIPOOHBIM.
D¢ hHeKTUBHOCTD YHEPreTUYECKOTO
oOMeHa.

JdeMoHCcTpanuu

[Toptpetsl: B. A. Durenbrapar,

I1. MuTuemnn.

TaOauie! ¥ cxembl: « IHEPreTUYeCKUun
oOMeH».

JlaGopaTopHnas padora

«CpaBHEHHUE TIPOIECCOB OPOKEHUS U
JIBIXQHUS)

OpoxeHne, OUOJIOrHYECKOe OKUCICHUE
(nmprxanme), nuki Kpeoca,
okuciurenbHoe hocPopuIrpoBaHue,
MIPOTOHHBINA TPATUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeuyucnsate 0COOEHHOCTH
IHEPreTUYECKOr0 OOMEHa B KIIETKE.
OnuceIBaTh ATAIBI YHEPTETUIECKOTO
oOMeHa (TTOATOTOBUTEIbHBIMN,
OECKUCIIOPOTHBIN, KUCIOPOIHBIN) U
CPaBHHMBATh UX MEX]Y COOOM.
XapakTepu30BaTh PEaKkUy TITHKOJIN3a,
OpOXKEeHMUSI, KJIETOYHOTO JIbIXaHUS.

VY cranaBnmBaTh B3aUMOCBSI3b MEXTY
TJIMKOJIN30M, KJIETOUHBIM JbIXaHUEM U
cuHTe30M MoJiekys1 ATO.

CocTaBisaTh ypaBHCHHUS OCHOBHBIX
ATAIOB YHEPreTUUECKOro 0OMeHa

B KJIETKE.

PaccunThiBaTh YHEPTETUYECKYIO

3¢ (HEKTUBHOCTH TTUKOIHN3a U
OMOJIOTUYECKOTO OKUCICHHUS.
Ha3zpIBaTh HCXOMHBIE BEIIECTBA,
KOHEYHBIC MPOTYKTHI M YCIIOBHS
MIPOTEKAHUS PEAKIINI DHEPrEeTUUECKOTO
oOMeHa.

CpaBHUMBATh SHEPreTUYECKYIO
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3 PEeKTUBHOCTH OECKUCIOPOIHOTO U
KHCIIOPOJHOTO 3TAIOB KOHEYHBIE
MPOJIYKTHI U YCJIOBUSI IPOTEKAHMUSI
peaxInii SHEPreTUYecKoro ooOMeHa
AHEPreTUYECKOro ooMeHa

Htoro yacos 1o teme 9
7 | Tema «HacaeacrBenHasi uHGopManusi M peaju3anus eé B KIeTKe»
7.1 | Peakuuu MaTpU4HOTO 2 Peaknuy MaTpu4HOro CHHTE3a. PackpbIBaTh conepxaHue TEPMUHOB U

CHHTC3a

[IpuHIMIT KOMIUIEMEHTAPHOCTH

B PEAKIHSAX MAaTPUYHOTO CUHTE3A.
Peanmsanus HaciencTBeHHOM
uHdopmaru. ['eHeTnyeckuii Ko, ero
cBoMcTBa. Tpanckpunuus —
MarpuuHbii cuHTe3 PHK. [IpuHImne:
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTb,
AHTUNIAPAJUICIIBHOCTb,
acuMMeTpudHoCTh. Co3pesanue
mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.
JeMoHcTpanuu

IHoprper: H. K. Konbuos.

Tabmuier u cxembr: «bruocunaTe3
Oenkay, «I'eHeTHUecKu Kom»

MOHSATHUM: I'€H, TEHETUYECKUI KO/I,
KOJIOH (TPHUILIET), CTOM-KOJOHBI,
MaTpulla, MaTPUYHBIN CUHTE3,
tpanckpuniusa, PHK-nonumepasa,
MIPOMOTOP, CIJIACUHT, UHTPOH, SK30H.
XapakTepu3oBaTh PEaKkIMi MAaTPUUYHOTO
CHHTE3a, CBOMCTBA FT€HETUYECKOT 0 KO/Ia.
OnuchIBaTh TANbl TPAHCKPUIIIIUUA U
TPaHCIISIUN; YCTAaHABJIUBATh
B3aMMOCBSI3b MATPUUHBIX PEAKITUN

B KJIETKE; CXEMaTUYECKH N300paxaTh
MAaTPUYHBIE PEAKIIUH TPAHCKPUIIUU U
TPaHCISAIUHN.

Pemats Onomornueckue 3agaun Ha
oTnpeJIeTICHUE MOCIeA0BATEILHOCTH
nykseotuaoB JIHK u MPHK, npumensis
3HAHUS O PEAKLMSAX MATPUUYHOTO
CHHTE3a, TEHETUYECKOM KO/JIC,
MIPUHITUIIE KOMIUIEMEHTAPHOCTH
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7.2 | Cunre3 Oenka Tpancmsius u e€ aransl. Yyactue PackpeiBaTh conepkaHue TEPMUHOB U
tpancnoptaeix PHK B OuocunTese MOHSATUHN: TPAHCISALUS, AaHTUKOJIOH,
Oenka. YcioBusg OmocuHTe3a OeJIKa. TPHK, amunoanmn-TPHK-cuaTeTasa
KonupoBanvne aMmuHOKHCIOT. Poiib (xomaza), nompudocomMa (rmoamcoma).
pubocoM B OMOCHHTE3e OerKka. XapakTepu3oBaTh CBOMCTBA
JleMOHCTpanuu TFeHEeTHYECKOro KoJa.
Tabauiet u cxembl: «bruocunTes OnuckIBaTh Tabl TPAHCIALMH U
oenkay», «I'eHeTuyecKuii Koy CXEMaTUYeCKH U300pakaTb MaTpUYHbIE
peaKIuu TPAHCIISAIIHH.
Pemate Ononornyeckue 3agadu
Ha onpenenenne aHTukogoHoB TPHK,
MOCJIEA0BATEIBHOCTH aMUHOKHCIIOT
B MOJIEKYJie Oelika, MPUMEHSIsI 3HAaHUS
0 peaKusX MaTPUYHOTO CUHTE3a,
TeHETHYECKOM KOJIe, TPUHITUTIC
KOMILJIEMEHTapPHOCTH
7.3 | MexaHu3MBI Coepemennvie npedcmasieHus PackpbiBaTh conepxaHue TEPMUHOB U

SKCIIPECCHUH I'CHOB

0 cmpoeHnuu 2enog. Opranusanus
r€HOMAa y MPOKAPUOT U dYKAPHUOT.
Perynsinus akTHBHOCTH I'€HOB

y npokapuort. ['unoresa onepona

(®. XKako0, XK. Mano).

Mounexynapnvle mexanusmvl SKCnpeccuu
2enos y aykapuom. Ponb xpomamuna

6 pe2ynsayuu pabomwl 2eHo8. Perymsauus
OOMEHHBIX MPOIECCOB B KJIETKE.
Knerounsiit romeocras.

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

OnuckIBaTh CTPYKTYpYy TeHOMa
IPOKAPUOT; XapaKTepU30BaTh padboTy
HMHYIIUOEIBHOTO U PEIPECCUOETHLHOTO
OIEpOHaA.

Brinenste CTpyKTYypHYIO U
PETYJIATOPHBIC YACTH TeHA DYKAPHOT.
CpaBHUBATH MPOIIECCHI IKCIIPECCUU
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JleMoHcTpanuu
Tabauuel 1 cxembl: «bUOCHHTES
Oenkay, «'eHeTHUEeCKU KOI»

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

OnuceIBaTh MEXaHU3M TOIJICPIKAHUS
KJIETOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ouosorus

Bupycsl — HekieTouHbIe (POPMBI JKU3HU
u oOnuratHbple apa3uThl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB,
peTpPOBUPYCOB, OakTeprodaros.
Kusnennwiti yuxn J{THK-codepocawux
supycos, PHK-cooepaicawux eupycos,
baxmepuogacos. Obpamuasi
MPAHCKpUnyusi, pesepmasda,
unmezpasa.

BupycHbie 3a00neBaHus YeIOBEKa,
KUBOTHBIX, pacteHuid. CIT/I,
COVID-19, conmnanpHbIC U
MEUIIMHCKUE TIPOOIJIEMBI.
buoungpopmamuxa: unmezpayus u
ananu3 6oavuux maccueos («bigdata»)
CMPYKMYPHLIX OUONO2UYECKUX OAHHDIX.
Hanomexnonozuu 6 buonocuu u
meouyune. Ilpoepammupyemvie
@dyukyuu 6enxos. Cnocodwt docmasku
JIeKapcme.

JdemoHcTpanumn

Iloprper: J. . UBaHOBCKUH.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSATUH: BUPYC, BUPHOH, CEPAIICBIHA,
KarcuJ, oOpaTHasi TPaHCKPUIILINS,
pETPOBUPYCHI, OakTepuodar, BUpyc
uMMyHozAeunmTa yenoBeka (B1Y),
IPUPOTHO-0YArOBbIe MH(PEKIUU.
XapakTepu30BaTh BUPYCHI,
PETPOBUPYCHI U OakTepuodaru kak
BHYTPHUKJIETOYHBIX MTAPa3uTOB
MPOKAPUOT U IYKAPUOT.

N3narath rumnoTe3bl 3BOIOIMOHHOTO
MIPOUCXOK/ICHUS BUPYCOB.
OnuceIBaTh MEXaHU3M B3aMMOICHCTBHUS
BUpPYCA U KJIETKH, MHPEKIIMOHHBIHI
BUPYCHBII IpoIiecc.
XapakTepu30BaTh MEXaHU3MbI
BEPTUKAILHOU U TOPU30HTAIIBHON
nepeiayu BUPYCOB; 3a00JI€BaHUS
’KUBOTHBIX M PaCTEHUH, BEI3BIBACMEBIC
BHUPYCAMH.

HaspiBaTh BupyCHBIE 3a00I€BaHMS,
BCTPEUAIOIINECS Y YEJIOBEKA: TPHIIIL,
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Tabymiel M cxeMbl: «I eHeTnuecKui
Ko/, «Bupyce», «bakrepuodarmny.
IIpakTuyeckas padora
«Co3nanue MoJieNid BUPyCay

KJICIeBOM dHIIe(aTUT, TeHaTuT,
COVID-19, CITNA.

Co0roaTh MmpaBwIIa MOBEICHUS

B OKPYXKaroUlel IPUPOIHOU cpee, Mep
MPOPUIAKTUKN PACIIPOCTPAHCHUS
BUPYCHBIX 3a00JIEBaHMI (B TOM YHUCIIE
BUY-undexnmn)

Hroro

4acCoB I10 TEMEC

9

Tema «’)KU3HEeHHBIH TUKJ KJIETKH»

8.1

Kr3HEeHHBIN 1TUKIT
KJIETKHA

1

KiterounsbIil nuki, ero nepuoasl 1
perymsmus. Matepdasza u MuTos.
OCOOEHHOCTH MPOLIECCOB,
MpOTEKAIONINX B UHTEp(dasze.
IloaroroBka KJIE€TKH K JEJICHUIO.
[IpecunTeTnueckuin
(MOCTMUTOTUYECKHUI ), CHHTETHUECKU I
Y IOCTCUHTETUYECKU I
(IpEeMUTOTUYECKUIA) TIEPHOIBI
uHTep(asbl.

JeMoHcTpanuu

Tabaunel ¥ cxeMbl: «KW3HEHHBIH [TUKIT
KJIETKN», «MHUTO3»

PackpeiBath copepxanne TEpPMUHOB U
MOHSATUH: KIIETOUHBIN ITUKII, HHTEpda3a.
[TepeuncisaTe neproIbl )KUZHEHHOTO
LMKJIA KJIETKA U XapaKTepru30BaTh
MIPOTEKAIOIINE B HUX MPOLIECCHI

8.2

MartpuyHbIi CUHTE3
JAHK. Xpomocombl

Marpuunsii cunare3 JJHK —
perkanust. [IpuHIUIBL peruKanuu
JIHK: koMIIEMEHTApHOCTb,
MOJTYKOHCEPBATUBHBIN CUHTE3,
aHTUIAPAUICIbHOCTh. MexaHu3Mm

PackpsiBaTh copepkaHue TEPMUHOB U
MOHSATUM: peTuIUKanus (peayIiiKaius),
KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIENIbHOCTb,
JAHK-nonumepasa, teomepa,
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permkanuu JJTHK. Xpomocomel.
Crpoenue xpoMmocoM. Ternomepsl u
TesoMepasa. XpoOMOCOMHBIN Ha0Op
KJIETKW — KApUOTHIIL. JIUTUIONIHBIN U
rarjiouIHbIA HAOOPBI XPOMOCOM.
I'oMomornunsie XxpoMocoMsbl. 11om0BbIE
XPOMOCOMBI.

JdeMoHCcTpanuu

Tabaunel U cxeMbl: «KN3HEHHBIN [TUKIT
KJIETKN», « CTPOCHUE XPOMOCOM,
«Permkanusa JIHK».

OOopynoBanme: CBETOBOW MUKPOCKOIT;
MUKpoIpenaparbl: «MuTo3 B KJIETKax
KOPEIIKa JTyKay.

JlaGopaTopHas padora

«M3yueHne XpoMOCOM Ha rOTOBBIX
MHKpOIpEnapaTax»

pEIUIMKAIIMOHHAS] BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN HA0OP, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHU/IbI, IEHTPOMEDA,
KapUOTHUII, TAIUIOUIHBIA U JUTUIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTHYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepHu30BaTh CTPOEHUE XPOMOCOM,
KApUOTHUIIOB OPraHU3MOB.
[lepeyucasTe NPUHLIMUIBI PEILTUKAIIUN
JIHK u naBaTh um copepkaTenbHYIO
XapaKTEPUCTHUKY.

OnuchiBaTh MEXaHU3M PEIUIUKALIUU
JIHK.

CxemaTudecku u300pakaTh CTPOCHHE
MeTada3zHOU XPOMOCOMBI.

Paznmuuars XpoMOCOMBI

Ha MUKpoTpenaparax u
MUKpodoTorpapusx

8.3

JleneHue KJIeTKU —
MHTO3

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

JleMoHcTpanum

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

PackpriBaTh conmepikaHne TEPMUHOB U
MOHSATHI: MUTO3, TTpoaza, meradasa,
anadaza, Tenodasa, KapuOKUHE3,
IIUTOKWHE3, BEPETCHO JICTICHUS,
MetadaszHas IIacTuHKa, 0opo3naa
TeTIEeHUSI.

[lepeuncnare mocnea0BaTeIbHOCTh
CTaJIuii MUTO3a U OTHCHIBATH
MIPOUCXOASIINE HA HUX IIPOIIECCHI.
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OOopynoBanme: CBETOBOW MUKPOCKOIT;
MUKpoIpenaparsl: «MHUT03 B KIeTKax
KOPEIIIKa JTyKay.

JlaGopaTopHas padora

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

CpaBHUBAaTh OCOOEHHOCTHU MPOTEKAHUS
MUTO32 B PACTUTEIIbHBIX U )KUBOTHBIX
KJIETKAX.

OOBIACHATH OMOIOTUYECKHUI CMBICTT
MHTO3a.

Paznnuate cragumu MuTO3a

Ha MUKpoMpernaparax u
MuUKpodoTrorpadusax

8.4 | Perymsus 1 Perynsiuust MUTOTUYECKOTO LIUKJIA PackpbiBaTh conepxaHue TEPMUHOB U
’KU3HEHHOT'O IIUKJIa kieTkd. [IporpammupyemMas kieToyHasi | MOHATHI: anonTo3, mpoiaudeparus,
KJIETOK ruOeNb — aromnTo3. nuddepeHmpoBka.

Kierounoe sapo, XpOMOCOMBEI, XapakTepu30BaTh PETYIALNAI0
(G yHKIIMOHATBHAS TCHOMUKA. MHUTOTHYECKOTO ITHKJIa KIETKH.
Mexanuszmol nporugepayuu, OOBSACHITH OMOJIOTUYECKUM CMBICIT
oupgepenyuposxu, cmapenus u cubeny | 3aporpaMMUPOBAHHON KJIETOYHON
knemoxk. «L{ugppoeas knemray — rubesnu — arnornro3a.
ouourngopmamuveckue mooeu VY cranaBnmBaTh B3aUMOCBSI3b MEXTY
@DYHKYUOHUPOBAHUSA KIIeMKU. TOMEOCTa30M KJIETOK M UX THOCIBIO
JdeMoHCcTpanuu
Tabauuel U cxeMbl: « KN3HEHHBIN [TUKIT
KIETKN», «CTpOEHUE XPOMOCOMY,
«Pemmukanus JIHK», «Muto3»
HToro yacoB o teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPT'AHU3MOB»
9.1 | Opranusm Kak equHOE | buonoruueckoe pasHoodpasue PackpeiBaTh conepkaHue TEPMUHOB U

OcJIoc

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

MOHSATUNA: OPraHU3M, OpraH, OpraHesulbl,
CUCTEMa OPraHoB, armapar,
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OpraHU3MBI.
OcoOeHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH OJJHOKJIETOYHBIX
oprann3MoB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE TPUOBI,
OJTHOKJICTOYHBIE BOJAOPOCIIH, IPYTUE
npotuctbl. KoloHManbHbIE OpraHu3MBbl.
B3anmocBs3b 4acTeil MHOTOKJIETOYHOTO
opranusma. TkaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHusMm Kak €JMHOE 1IeJI0€.
I'omeocras.

JleMoHcTpanum

Tabmuiel u cxembl: «OTHOKIETOUHbIE
BOAOPOCHN», « MHOTOKJIETOUHbIE
BOAOpOCHNY, «bakTepun»,
«IIpocreiimme», «Opranbl IBETKOBBIX
pactenuii», «CUCTeMbl OPraHoB
MO3BOHOYHBIX JKUBOTHBIX»,
«BHyTpeHHEE CTPOEHNE HACEKOMBIX).
OOopynoBanme: CBETOBOM
MHKPOCKOM; MUKPOIIPEIapaThl
OJIHOKJIETOYHBIX OPTraHU3MOB; KUBbIC
AK3EMILISIPbl KOMHATHBIX PACTCHUM;
repOapuy pacTEHUN pa3HbIX

OTJIEJIOB; BJIAYKHBIE MTPEMapaThl
KUBOTHBIX

(yHKUIHOHANIbHAS CUCTEMA, TOMEOCTa3.
[lepeuuncnsate CTPyKTypHO-
(byHKIMOHATBHBIE YACTH
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOUYHBIX 1 MHOTOTKAHEBBIX
OpPraHu3MOB.

XapakTepu3oBaTh 0OCOOEHHOCTH
CTPOEHUS U KU3HEAEIATEIbHOCTU
OJTHOKJIETOYHBIX OPraHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHUBATh MEXY COOOI
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOUHbIE U MHOTOTKaHEBbIE
OpraHu3Mbl
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9.2 | Tkanu pacteHuin Tkanu pacrennil. Tunsl pacTuTeNnbHBIX | PackpbiBaTh colepkaHne TEPMUHOB U
TKaHel: o0pa3oBaTebHasi, IOKPOBHAsA, | MOHATUMN: TKaHb, YIUIEPMHUC, TPOOKA,
IIPOBOIAILAsL, OCHOBHAA, KOpKa, J1y0, IpeBeCHHa, JPEBECUHHBIC
MexaHnyeckas. OCOOeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/bI,
CTpoeHUsl, QYHKUUIA U PACTIONOKEHHUSI | KAMEHUCThIE KIIETKU.
TKAaHEN B OpraHax pacTEHUM. XapakTepu30BaTh TUIILI PACTUTEIBHBIX
JdemoHcTpanumn TKaHeil: oOpa3zoBaTesbHasi, TOKPOBHAs,
TaOnauIel ¥ CXEMBI: IIPOBOJSAIIAsL, OCHOBHAsI, MEXaHUYECKAS;
«Tkanu pacrenuii», «Opranbl MEPEYUCIIATh OCOOCHHOCTH MX CTPOCHHUS
LIBETKOBBIX pacTeHu», «KopHeBbie Y BBITIOJIHAEMbIE (PYHKIIHH
cucteMbl», «CTpoeHHne cTedIIsy,
«CTpoeHuE TMCTOBOU TUIACTUHKW.
OO0opynoBaHme: )KUBBIE YK3EMILISIPBI
KOMHATHBIX PACTEHHI; CBETOBOM
MHUKPOCKOII; MUKPOIIPEIIapaThl TKAHEH.
JlaGopaTopHas padora
«M3yueHue TkaHen pacTeHU»

9.3 | TkaHu KUBOTHBIX U TKaHU KUBOTHBIX U YEIOBEKA. THIIBI PackpeiBath copepxanre TEpMUHOB U

YCJIOBEKaA

’)KUBOTHBIX TKAHEH: SIIUTCIINAJIbHAA,

COCIMHUTCIIbHAsA, MBIILICYHAs, HCPBHAs.

OcoOeHHOCTH CTpoeHus1, QYHKIMMN U
PacroJIOKEeHUs TKaHEH B opraHax
KUBOTHBIX M YEJIOBEKA.
JleMoHcTpanum

Tabnuiibl U cxeMbl: « TkaHu
KUBOTHBIX», «CKEJIET YeIOBEKa,
«IIumeBapuTenbHasi CUCTEMAY,

MTOHSITUM: STIUTEIINM, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOTJIUS.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBeKa: AIUTEIraIbHA,
COCIMHUTENbHAS, MBIIIICYHAs], HEPBHAS;
MEPEYUCIISITE OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJIHSIEMbIE (DYHKITUU
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«KpoBeHocHas cucremay,
«JlprxaTenpHasa cucreMay, «HepBHast
cucreMay, «Koxa», « MblieuHas
CHUCTEMaY.

O0opynoBanme: CBETOBOW MUKPOCKOIT;
MUKpPOIIpENapaThl TKAHEH.
JlaboparopHuasi padora

«M3ydyeHne TKaHEeN KUBOTHBIX)

9.4

Opranbl. Cucremsl
OpraHoB

Oprassl. BereratuBHble u
TE€HEPATUBHBIC OPraHbl PACTEHUM.
Oprassl U CUCTEMBI OPraHOB
KABOTHBIX U 4esoBeKka. OyHKIIUU
OpraHOB U CHCTEM OPraHOB.
JlemoHcTpanum

Tabauuel u cxembl: «Oprassl
LIBETKOBBIX pacTeHui», «KopHeBbie
cucTtembl», «CTpoeHue cTedis,
«CTpoeHue IMCTOBOM MIIACTUHKI,
«CKener yenoBeKay,
«ITumeBapurenpHast cucTeMay,
«KpoBeHocHas cucremay,
«/lpIxaTenbHast cuctemMay,
«BpiaenurenbHas cucreMay, « HepBHas
CUCTEMA», «DHJIOKPUHHAS CUCTEMAY.
OOopynoBaHue: KUBBIE YKIEMIUISIPBI
KOMHATHBIX pacTEHU; Tepoapuu
PaCTEHUH Pa3HBIX OT/IEIIOB; CKEJIETHI

PackpeiBath copepxaHre TEPMUHOB U
MOHSITUN: OpraH, KOPeHb, MOOeT,
IIBETOK, IJIOJ, CEMSs, TTIOJIOBBIC JKEJIC3bI,
TMIOJIOBBIE MTPOTOKH, KOITYJIITUBHbBIC
OpraHbl, CHCTEMbBI OPTaHOB.
XapakTepu3oBaTh BEr€TaTUBHBIE U
TE€HEpPATUBHBIC OPraHbl PACTCHUH,
COMATHUYECKHUE U PETYIATOPHBIE OPraHbI
’KUBOTHBIX; TIEPEUHCIIATH OCOOCHHOCTH
WX CTPOCHHMSI M BBITIOIHIEMbIC (PYHKITUH.
VY cranaBiIuBaTh B3aUMOCBSI3U MEXKITY
CTPOSCHHUEM OPraHOB U UX (DYHKITUSIMHU.
Paznuuath BUABI TKaHEW, OPraHbl U
CHUCTEMBbI OPTraHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKPOIIpErnaparax,
BIIQXKHBIX Mperaparax, repoapusx u
MUKpodoTOorpadusix, Tadbaunax,
MOJIEIISIX U MYJISKaX
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MMO3BOHOYHBIX; KOJUICKIIUH
0€CI03BOHOYHBIX KUBOTHBIX; BIIAYKHBIC
npenaparbl )KUBOTHBIX, CKEJIET
YeJI0BeKa.

JlaboparopHasi pabora

«M3yueHne opraHoB [BETKOBOT'O
pacTeHus»

9.5

Onopa Tena
OpPraHu3MOB

Omnopa Tena opranuzmoB. Kapkac
pacteHunid. CKeleTbl OTHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKHBOTHBIX.
HapyxHb1ii 1 BHYTPEHHHUM CKEJIET.
Crpoenue 1 TUIIBI COEAUHEHUS KOCTEN.
JleMoHcTpanum

Tabauuel u cxembl: «CTpoeHue
cTedis», «CTpoeHue JIMCTOBOM
IUTACTUHKW», «CKeJeT 4enoBeKa.
OoopynoBanme: CKeleTbl
ITO3BOHOYHBIX; BIIAYKHBIE MPENapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA,;
PAKOBHHBI MOJIITIOCKOB; KOJJIEKIIUU
HACEKOMBIX, UTJIOKOKUX

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSITUI: OTIOPHBIE CUCTEMBI, 000JIOUKH
KJIeTKU, GUOPHILIBI, KapKac, Hapy>KHbBIN
CKeJIeT (XMTUHOBBIN ITOKPOB),
TUAPOCTATUYECKUI CKEJIET, BHYTPEHHUI
CKEJIET, KOCTHU (JJIMHHBIE, KOPOTKUE,
TJIOCKHE), COCTUHECHUS KOCTEM,
HETIOJIBUKHBIE (IIIBHI),
MOJIYTTOABUKHBIE, TTOJABUKHBIE
(cycTaBsl), OTAENBI CKEJIeTa
MMO3BOHOYHBIX )KMBOTHBIX: YEpeEIl,
0CeBOM CKelleT (T03BOHOYHHUK, TpyIHAs
KJIETKa, XOp/ia), Mosica KOHEYHOCTEH,
CcBOOOHBIE KOHEYHOCTH.

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

VYcranaBnMBaTh B3aUMOCBSI3U MEXKAY
CTPOEHUEM OIMOPHBIX CUCTEM U UX
GYHKIUSIMU B OpraHu3Me.
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CpaBHUBATh CTPOCHUE OMOPHBIX CUCTEM
PacTeHUM U )KUBOTHBIX

9.6 | JIBmxeHue JIBM>KEHUE OpraHu3MoB. J[BHKEHHE PackpeiBaTh conepkaHue TEPMUHOB U
OpPraHU3MOB OJIHOKJIETOYHBIX OPTraHU3MOB: MOHSATHI: JBUKEHHE, IBUTATEIIbHbBIC
amMEOONIHOE, )KTYTUKOBOE, PECHUYHOE. | OpPraHesUIbl, ABM)KEHHUE MTPOCTEUIINX
JIBU>KEHNE MHOTOKJIETOYHBIX (amEOouIHOE, KIYTHUKOBOE,
pacTeHMI: TPONU3MbI U HACTHUHU. PECHUYHOE), IBH>)KEHUE PACTEHUI
JIBU>KEHNE MHOTOKJIETOYHBIX (Tponu3Mbl, HACTHH ), MBILIICYHbBIE
YKUBOTHBIX M YEJIOBEKA: MbILICYHAS CUCTEMBI (COKpPATUTENIbHbIE BOJIOKOHIIA,
cuctema. Pednexc. CkeneTHbIe MBIIIIBI | KOXKHO-MYCKYJIbHBIA MEIIOK, CKEIeTHAs
U ux pabora. MYCKYJIaTypa), CKEeJIETHas! MBbIIIIIIA
JleMmoHCcTpanum (MBIIIEYHOE BOJIOKHO, MUOGUOpHUILIA),
Tabaune! u cxembl: «OJTHOKJIETOUHbIE | BBICILIKE JBUTATENIbHBIE IEHTPHI, padoTa
Bojopociany, «lIpocreimmey, MBI (ABUTATEIbHAS, COMAaTUUECKas),
«CTpoeHue MbIIIbD», «MBbIlIeuHas MBIIIEYHOE YTOMJICHHUE.
CUCTEMA) XapakTepu30BaTh BUbI IBUKECHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIl U UX
pabory.
VY craHaBnMBaTh B3aUMOCBSI3b MEKIY
CTPOEHHUEM OIOPHBIX CUCTEM U
JBUKEHUSIMU OPTaHU3MOB
9.7 | [lutanue opraHu3MoOB [Turanne opranusmos. [lornomnieHue PackpsiBaTh conep:kaHue TEPMUHOB U

BOJbI, YIJIEKHACIIOrO Ta3a u
MUHEPAIbHBIX BENIECTB PACTCHUSMH.
IIutanne XUBOTHBIX.

MIOHSATUN: IUTAHUE, ITUILEBAPEHHUE,
MUIIEBAPUTEIbHBIC BAKYOJIH, KUIIIEUHAS
MOJIOCTh, MUIIIEBApUTEIbHAS TPYOKa,
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BHYTpHINIOI0CTHOE U BHYTPUKIIETOYHOE
nuieBapenue. Iluranne mo3sBOHOYHBIX
JKUBOTHBIX. OTIenbl
[TUALLEBAPUTEIILHOIO TPAKTA.
[InieBapuTenbHbIE KEIE3bl.
[InmeBapurenbHas cucreMa 4eaoBeKa.
JdeMoHCcTpanuu

Tabnuub! ¥ cXembl:
«Ku1ieqyHonosoCTHEIEY,
«IInmeBapurenpHas cucremar, «Cxema
IIATAHUS PACTEHUID.

OO0opynoBaHue: KUBBIE YKIEMIUISIPBI
KOMHATHBIX pacTeHui; 000py10BaHuE
JUIsL AEMOHCTPALIMU ITIOYBEHHOIO U
BO3JYILIIHOT'O ITIUTaHUsI PACTEHUM,
paclIeruieHns Kpaxmaia 1 OeKoB

noJ1 AeicTBueM (hpepMEeHTOB

MUTIEBAPUTEILHBIN TPAKT,
MUIIEBAPUTEIBLHBIC JKEJIE3bl,
MUIIEBAPUTEILHBIE COKH.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHUITOJIOCTHOE ¥ BHYTPUKIICTOYHOE
MTUTIEBAPCHHE.

Paznuuarh Ha n300pakeHUsX (CXxemax,
TabIUIAX, MYJISKAX) OTIEIIbI
MUIIEBAPUTEILHOTO TPAKTa U
MUIIEBAPUTEILHYIO CUCTEMY YEJIOBEKa.
YcranaBIMBaTh B3aUMOCBSI3H MEKTY
CTPOCHHEM OPTraHOB MMHIIECBAPCHUS

9.8

JIpIxaHue OpraHu3MoB

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

PackpeiBath copepxanre TEpMUHOB U
NOHSTHUI: AbIxaHue, TUPPy3usi, KOKHOE
JbIXaHUE, OPTraHbl IbIXaHMUS,
JbIXaTEJbHbIC IBUKEHHUS, AbIXaTCIbHbBIN
LEHTD, JErouHbIe 00BEMBI, )KU3HEHHAS
EMKOCTb JIETKUX.

XapakTepu3oBaTh JIbIXaHUE PACTEHU;
JBIXaHUE )KUBOTHBIX U YEIOBEKA.
OnuceIBaTh 3BOMIOIMOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKUX
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MexaHu3m BEHTUJISALMY JIETKUX Y TITHIL]
Y MIIEKOITATAIOWMX. Perymsanus
npixaHus. JlpixaTenbHble 00BEMBI.
JdemoHcTpanumn

Tabuuibl U cxeMbl: «JlpIxarenbHas
CHUCTEMAY.

Oo6opyaoBanue: o00pyI0BaHUE
JUISL IEMOHCTpPALMU OIBITOB

10 U3MEPEHUIO JKU3HEHHOM EMKOCTH
JIETKUX, MEXaHU3MA JIbIXaTEJIbHBIX
JIBIDKEHUN

MO3BOHOYHBIX KUBOTHBIX.

Pasznuuare Ha n300pakeHUsAX (CXeMax,
TabauIax, MyJsDKax) IbIXaTelIbHYIO
CUCTEMY YEeJIOBEKa.

OnuceIBaTh MEXaHW3M BEHTUIISIITIH
JETKUX y ITUI] ¥ MIICKOTTUTAIOIIINX.
YcTranaBiIMBaTh B3aUMOCBSI3U MEXTY
CTPOEHHEM OpPTr'aHOB JbIXaHUS U UX
(GYHKIUSIMU B OpraHu3Me

9.9

Tpancnoprt BemecT
Yy OpraHu3MOB

TpaHCnOpT BEIIECTB y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTEHH.
TpaHCnOpT BEWIECTB 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 II03BOHOYHBIX )KUBOTHBIX.
Pabora cepamna u e€ perymnsmus.
JleMoHcTpanum

Tabauuel u cxembl: «Oprassl
LIBETKOBBIX pacTeHun», «KopHeBbie
cucTembb», «CTpoeHue cTediis,
«CTpoeHure ITMCTOBOM IIJIACTUHKNY,

PackpeiBaTh comepkaHue TEPMUHOB U
ITOHSATHN: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y pacTEeHUH, KPOBECHOCHAS
CUCTEeMa >KHBOTHBIX, KPOBb, IJIa3Ma,
(OpMEHHBIE JIIEMEHTHI,
KpOBOOOpAIlleHHE, KPYTH
KpOBOOOpAIICHHS, CEPICUHBINA ITHKII,
nuMdoobpaieHue, mumoa,
TuMQpaTHIECKUE COCYIbI,
TUMQpaTHIECKHUE Y3IIbI, BHYTPCHHSISI
cpena opraHusma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHui U OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.
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«KpOBeHOCHaH CHUCTCMA»,
«KpOBeHOCHBIG CHUCTCMBbI ITO3BOHOYHBIX
KHUBOTHBIX»

Pa3znuuate Ha n300pakeHusX (cxemax,
TabIMIIaX, MYyJISKaX) KPOBEHOCHYIO U
IMM(PaTHUECKYIO0 CUCTEMY YeJIOBEKa.
VY cTaHaBnuBaTh B3aUMOCBSI3U

MEXIy CTPOCHHUEM OpPTaHOB
KpoBOOOpatieHus u ux QyHKIuIMU

B OpraHu3Me

9.10

Brigenenue y
OpraHu3MOB

Brigenenue y oprann3mos. Beinenenue
y pacTeHuid. Boiienenue y )KUBOTHBIX.
CokparurenbHble Bakyoiau. Oprassl
BbIAENICHNS. PUIbTpanus, CEKpeus u
o0paTHOE BCAChIBaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BeieeHUs. CBS3b
ITOJIOCTH T€JIa ¢ KPOBEHOCHOU U
BBIJICTIUTEIHLHON CUCTEMAMMU.
Briienenre y n03BOHOYHBIX JKMBOTHBIX
u yenoBeka. [Touku. CtpoeHue u
GyHKIIMOHUPOBaHKE HEPpPOHA.
OO0pa3zoBaHe MOYH y YEJIOBEKA.
JdeMoHCcTpanuu

Tabnuiel u cxembl: «BoienuTenbHas
CUCTEMA)

PackpbiBaTh conepxaHue TEPMUHOB U
NOHSITUI: BbIIENICHUE, TYTTALINS,
JIMCTOIAJ], COKpPAaTUTENbHbIE BAaKYOJIH,
U3BUTHIC KAHAJBIIbI, 3BE3TUATHIC
KJICTKH, BBIJICITUTEIbHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TIOYKH,
MOYETOYHUK, MOYCBOU ITy3bIPb,
HedpoH, Moya.

XapakTepu30BaTh MPOIIECC BBIJCICHUS
Y PACTEHUH U KUBOTHBIX.

Paznmuuate Ha n300paXkeHUsX (cxemax,
Ta0IUIaX, MYJISDKAX) BBIJACTUTEIBHYIO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M
GbyHKUIHOHUPOBaHUS He(POHA; MPoIIecC
0o0pa3oBaHUsI MOYH.

VY cranaBiMBaTh B3aUMOCBSI3U

MEXK]ly CTPOEHUEM OpPraHOB
BBIICNICHUS U UX (QYHKIIUSIMHU

B OpraHu3Me

74



®enepanbhas pabouas mporpamma | buonorust. 10—11 knaccst (yriryGi€HHBINA YpPOBEHB)

9.11 | 3ammTa y OpraHu3MoB 3amura y OpraHu3MoB. 3aliunTa PackpeiBath copepxanne TEpPMUHOB U
Yy OJHOKJIETOYHBIX OpraHn3MoB. CIIOpBI | IOHSATHI: KallcyJia, 3HA0CI0pa, LINCTa,
OaKTepuil ¥ MUCTHI TPOCTEHTITHX. KYTHUKYJIa, CPEJCTBA TaCCUBHOU
3amunTa y MHOTOKJIETOYHBIX PACTEHHUM. | 3alUThI, CPEICTBA XUMHUUYECKON
Kyrukyna. CpencrBa naccuBHON U 3aIIUTHI, KOKHBIE TOKPOBHI,
XUMUYECKOM 31U Thl. ODUTOHIUABIL. MMMYHUTET, IMMYHHAs CUCTEMa,
3ammTa y MHOTOKJIETOYHBIX AQHTUTEH, aHTUTEJIO.
AKUBOTHBIX. [[OKpOBBI 1 UX XapakTepu30BaTh BUJbI 3aLIUTHI
MIPOM3BOJIHBIE. 3AIMTa OpraHu3Ma Y OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
ot 6one3net. IMMmyHHast cucteMa OpraHU3MOB.
yenoBeka. Kiierounslii 1 ryMmopanbHblid | OnUChIBaTh CTPOEHUE KOMKHBIX
UMMYHUTET. BpoxaEHHBIN 1 ITOKPOBOB U UX IIPOU3BOJIHBIX.
MpUOOPETEHHBIN crienupruuecKuit Paznuuate Ha n300paXkeHusX (cxemax,
UMMYHUTET. TeopHs KJIOHaIbHO- Ta0JINIIAaX, MYJISIKAX) OPraHbl
ceJIeKTUBHOro uMMyHuTeTa (I1. Opaux, | MMMYHHOI CHCTEMBI YEJIOBEKA.
@®.M. bepuer, C. Tonerana). Y craHaBiIMBaTh B3aUMOCBSI3H MEXKIY
BocnanurenbHble OTBETHl OPraHU3MOB. | CTPOEHUEM OPraHOB 3ALIUTHI U UX
Ponb BpoX1EHHOTO UMMYHUTETA (GyHKUUSIMU B OpraHu3Me
B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.
JdeMoHCcTpanuu
Tabmuiel U cxeMbl: «Koxay,
«Mmmynurer», «CtpoeHue credis»,
«CTpoeHure TMCTOBOM MIACTHHKN

9.12 | PazapaxxnumocTsb PazgpaxxumocTs u perymsnus PackpeiBaTh conepkaHue TEPMUHOB U

U PETYIALAS
Yy OpraHu3MOB

y opranu3moB. Pa3znpaxxumocts
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazapaxumMocTp U perymsuus

MOHATHUH: Pa3APaKUMOCTh, PETyIIAIA,
TaKCHCBHI, POCTOBBIC BEIIIECTBA
(aykcuHbBI), HEPBHAS CHUCTEMA,
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y pacTeHuil. POcTOBBIE BelIeCTBA U UX
3Ha4YCHHUE.

HepBnas cuctema u pediekropHas
perynsiuus y )KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOJIOLHUOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX. OTIEIbI
TOJIOBHOI'O MO3T'a TO3BOHOYHBIX
KUBOTHBIX. Pedexc u pedektopHas
nyra. be3yClnoBHbBIE U YCIIOBHBIE
pedIIeKChI.

['ymopanbHas peryysanus u
SHJIOKPUHHAS] CUCTEMA KUBOTHBIX U
yesoBeKa. JKee3bl SHIOKpUHHOM
CHUCTEMBI U UX TOPMOHBI. JlercTBue
TOpMOHOB. B3anMOCBs13b HEPBHOUN U
OHJIOKPUHHOM cucTeM. ['unoramamo-
runodu3apHas cucrema.
JdeMoHCcTpanuu

IHoprper: U. I1. ITaBnos.

Tabmuier u cxembl: «CTpoeHue
ruapb», « CTPOCHUE TIIaHAPUIY,
«BHyTpeHHEee cTpoeHne J0XKIEBOr0
yepBs», «HepBHas cucrema poioy,
«HepBHas cuctema JSTyIKm»,
«Hepsnas cucrema
npecMmbIkaromuxcs», « Heppuas

pedaekTopHas perysius, pedJiekc,
peduieKkTopHas 1yra, nepeaHuil Mo3T,
MIPOMEKYTOYHBIA MO3T, CPEAHUNA MO3T,
MO3KEYOK, IMPOAOJIrOBATHIM MO3T,
BEreTaTUBHAs HEPBHAS CUCTEMA,
TYMOpaJIbHAS PETYJISIs, TOPMOHBI,
HHJOKPUHHAS CUCTEMa, TUIIOTalIaMo-
runodu3zapHas cucrema.
XapakTepu30oBaTh pa3IpaxuMOCTh

Y OJTHOKJICTOYHBIX OPTraHU3MOB H
pedIEKTOPHYIO PETYIISIINIO

y )KUBOTHBIX.

Paznuuate Ha n300paXkeHusX (cxemax,
Ta0JIUIIAaX, MYJISKaX) HEPBHYIO CUCTEMY
U e€ OT/JeNbl; OT/IEIBI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh TYMOPAITBHYIO PETYIISITUIO
Y )KUBOTHBIX.

Paznuuath Ha n300pakeHUAX (CXxemax,
Ta0IUIAX, MYJISDKAX ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3spiBaTh *ene3bl SJHIOKPUHHON
CHCTEMBI UeJIOBEKa M BhIPA0AThIBAEMbBIC
UMH TOPMOHBI.

OnuckIBaTh ACHCTBUE TOPMOHOB.

VY cranaBamBaTh B3aUMOCBSI3U MEKTY
CTPOCHUEM OpPraHOB HEPBHOW U
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cucreMa ntuiy, «HepBHas cucrema
MIEKonuTaronmx», « HepBHas cucrema
YEJI0BEKa», « JHJIOKPUHHAS CUCTEMAY,
«Pedexcy.

O0opynoBanme: MOJI€NIA TOJIOBHOTO
MO3ra Pa3JIudHbIX )KUBOTHBIX

SHJIOKPUHHOU CUCTEM U UX (QYHKIUSIMU
B OpraHu3Me.

XapakTepru30BaTh IBOJIIOLUOHHOE
YCI0KHEHUE CTPOCHUS HEPBHOU
CHUCTEMBI Y JKUBOTHBIX

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

OpraHU3MOB

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

JdemoHcTpanumn

Tabmaunel U cxeMsbl: «Bereratusnoe
pa3sMHOXKEHHE», « TUTIBI OEC0Ioro
Pa3MHOXEHU», «Pa3MHOKEHUE
XJIAMHJIOMOHAJIbI», «PasMHOXKeHHE
3BIJICHBD), «Pa3MHOXEHUE TUIPBI»

ITOHSATHN: PA3MHOXKEHHUE, IPOCTOE
JIeJIEHNE, TOYKOBAHUE, CIIOPYJISLHUSA,
BEreTaTUBHOE Pa3MHOKEHHUE,
(dparmeHTalMsl, KJIOHUPOBAHUE, FaMETBHI,
CIepMaTo30u/1 (CiepMuii), SUIIEKIIeTKA,
3Ur0Ta, KOHBIOTALIHS.

[lepeuncnsiTh 0COOEHHOCTH OECIIONIOro
Y TIOJIOBOT'O Pa3MHOKEHHUSI OPraHU3MOB.
XapakTepu30BaTh CYIIIHOCTh U (hOPMBbI
0€ecI10JI0ro pa3MHOXKEHHSI OPraHU3MOB;
Ouonornyeckoe 3HaueHue OECroIoro
pPa3MHOXKEHHUS.

Paznuuars cniopy xax
CHEUANTU3UPOBAHHYIO KIIETKY,
IpeJHa3HAaYeHHYIO /Ul Oecroaoro
pPa3sMHOXKEHUS, U CIIOPbI OaKTEPHil.
OOBACHATH MPEUMYILIECTBA TOJIOBOTO
Pa3MHOXKEHHS HaJl OECITONIBIM.
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PackpbIBaTh posib KIIOHUPOBAHUS
B CEJICKLIMU U CEJIbCKOM XO35UCTBE

10.2

IlonoBoe
Pa3MHOXKEHHE.
Meiios

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

B Meno3e. Kpoccunrosep.
buonoruueckuii cMbICI MeH03a U
IIOJIOBOTO TIporecca. Menos u ero
MECTO B ’KM3HECHHOM IIMKJIC
OpPraHu3MOB.

JdeMoHCcTpanuun

Tabaumel U cxeMul: «Meho3y,
«XpOMOCOMBD»

PackpeiBaTh conepkaHue TEPMUHOB U
ITOHSITHI: MEH03, OMBAJICHTHI,
KPOCCHHTOBEpP, HHTEPKHUHE3,
HE3aBHCHMOE pacpe/ie/icHuE;
KPOCCHHTOBED.

Paznuuath Ha n300pakeHUsAX (Cxemax,
Ta0NMIIaX) ¥ MUKpOIperaparax 3peibie
IIOJIOBBIC KJIIETKH MJICKOITUTAIOIIUX U
OpraHbl Pa3MHOKCHUS BBICIIIHX
pacTEeHUH.

PackpsiBaTh CylIHOCTB M€H03a,
XapaKTeprU30BaTh €T0 OTACIbHBIC
CTa/IAH.

OmnpenensiTe MeCTO Meiio3a

B JKMU3HEHHBIX ITUKJIAX Pa3TUIHBIX
OpPTraHU3MOB.

OOBSACHITH OMOJIOTHYECKUM CMBICIT
KPOCCHHTOBEpPa, ONUCHIBAThH €T0
MEXaHH3M.

CpaBHUBATh MEH03 C MUTO30M;
pa3nuydaTh OTACIbHBIC UX CTAIUN

Ha MUKpOTperapaTax U n300paKeHUSIX
(cxemax, TabauIax).

PackpbIBaTh IBOJTIOIIMOHHOE 3HAYCHHE
ITOJIOBOT'O Pa3MHOXKEHHUSI OPTraHU3MOB
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10.3 | 'ameTorenes. IIpenzapoasiieBoe pa3BUTHE. PackpeiBaTh conepkaHue TEPMUHOB U
OO0pa3zoBanue u I'amerorenes y )xuBOTHBIX. [los0BBIE IIOHATUI: TaMETOreHE3, CIEPMaTOreHE3,
pa3BUTHE MOJIOBBIX xene3bl. OOpa3oBaHue U Pa3BUTHE OOI€HE3, CECMEHHUKH, SIMUHUKH,
KJIETOK IIOJIOBBIX KJIETOK. CriepMaToreHes u CIEPMATOrOHUH, CIIEPMATOLIUTHI,

oorene3. CTpoeHHE MONTOBBIX KIIETOK. CIEpPMAaTH]IbI, CIEPMATO30M/IbI,
OniogoTBOpEHUE U IMOPUOHATBHOE OOT'OHHUU, OOLUTHI, MOJSIPHBIE TENbIIA,
pa3BuUTHE KUBOTHBIX. CIOCOOBI ANIEKIIETKA, aKpOCOMa.
OILIOAOTBOPEHUS: HAPYKHOE, [lepeyuncnsaTe cTaguu raMeToreHesa
BHyTpeHHee. [lapTeHorenes. Y )KUBOTHBIX.

JleMOHCTpanu OnuceIBaTh IPOLECC TAMETOIEHE3A U
Tabmuub! u cxembl: «I'amMmeToreHesy, €ro NepUObl, CTPOCHUE MOJIOBBIX
«CTpoeHue ULEKIETKH U KJIETOK.

CIEPMATO30M . Pa3znuuate oco6eHHOCTH
OO0opynoBaHme: CBETOBOWM MUKPOCKOIT; | ClIEpMaTOTreHe3a U OOTeHe3a.
MUKPONPENApaThl SIMIEKIETOK U OnuceIBaTh IPOLECCHI OCEMEHEHHUS U
CIEPMATO30MI0B. OIIOJIOTBOPEHMS, Pa3HbIE BAPUAHTHI
JlaboparopHuas padora «M3yuenue MMapTEHOTeHEe3a

CTPOEHUS TTOJIOBBIX KJIETOK HAa TOTOBBIX

MHUKpOIIpEnapaTax»»

10.4 | UnguBunyansHOE NuauBuayansHOE pa3BUTHE PackpeiBaTh conepkaHue TEPMUHOB U
pa3BUTHE OpPraHU3MOB (OHTOT€HE3). NOHSATUN: OIUIOAOTBOPEHHUE, 3UTOTA,
OpraHu3MOB — OMOpHOIIOTHs — HayKa O Pa3BUTHH OJlacTomep, akpOCOMHasi peakIius,
OHTOT'€HE3 opranu3MoB. Mopgozenes — oona MIPOHYKJIEYC, TaPTEHOTE€HE3,

U3 2N1A8HBIX NPOOJIEM IMOPUOTIOCUU.
Konyenyus mopgocernos u mooenu
mopgozcenesa. Ctaaumn 3MOpUOreHe3a
KUBOTHBIX (Ha MPUMEPE JIATYIIKH ).

sMOpHuoOreHes, ApodieHue, 6acryna,
MOpyJia, TacTpyJia, HEUpya,
OpraHoreHes, SKToAepMa, Me3o/iepma,
AHTOJIEpPMa, 11eJIOM, HEpBHAsI TpyOKa,
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Hpobnenue. Tunsl 1poOIeHuUs.
Jlemepmunuposannoe u
HeoepMUHUPOBAHHOe OpoOb.ieHue.
bracmyna, munw bracmyn.
OcobenHocTH ApobIeHUS
MJIEKOIIUTAOIINX. 3apObIIIEBbIE
JUCTKH (TacTpyJsiius). 3aKiaaka
OpPraHoOB M TKaHEH U3 3apOJIbIIIEBIX
JIMCTKOB. B3auMHOe BIusHUE yacTeun
Pa3BUBAIOIIETOCS 3apO/bIIlia
(aMOpHOHaANIbHAS MHIYKIINS). 3aKIaaKa
IJIaHA CTPOCHUS )KUBOTHOTO KaK
pe3yNbTaT UePAPXUUECKUX
B3aMMOJICVCTBUM T€HOB. BiusiHue
Ha HYMOPHUOHATIFHOE Pa3BUTHE
pa3INYHbBIX (PAKTOPOB OKPYKAKOIICH
CpeIibl.

JdemoHcTpanumn

[Moprper: X. [lIneman.

Tabauiel u cxembl: «OCHOBHbBIE CTaIUH
OHTOT'EHE3a.

Oo6opynoBanme: mozaenb «Lukmn
Pa3BUTHS JIATYIIKH

XOpa, KUIlleyHas TpyOka.
Omnpenensate SMOPUOHATIBHBIN MTEPUOA
pa3BUTHS OpraHr3Ma U ONHCHIBAThH
OCHOBHBIE 3aKOHOMEPHOCTHU
npo0JieHus — 00pa3oBaHKe
OJTHOCJIOMHOTO 3apo/iblilia — OJIaCTYIIbI;
3aBUCHMOCTb XOZa JIpoOIeHUs

OT KOJIMUECTBA JKEJITKA B SUICKIIETKE;
racTpyJsIUIO U OPraHOTeHES3.
OOBAcHATD dTanbl AUPPEpEeHITUPOBKU
TKaHel, 00pa30BaHUS OPTaHOB U CUCTEM
OpraHoB.

XapaKkTepu30BaTh PETYJISALUIO
AMOPHOHATILHOTO Pa3BUTHS;
JeTepMUHALINIO U SMOPUOHAIIbHYIO
MHAYKLHIO; TEHETUUECKUI KOHTPOJIb
pa3BUTHSL.

OOG0CHOBBIBAaTh BPETHOE BO3/ICHCTBHE
TabaYHOro bIMA U AJIKOTOJISL Ha XOJ
AMOPHOHAILHOTO U
MOCT3MOPUOHAIBHOTO PA3BUTHS
OpraHusMa 4esoBeKa

10.5

Poct u pazButue
YKABOTHBIX

Poct 1 pazBuTHE KUBOTHBIX.
[TocTAMOpHOHANBHBIN IEPHUO/I.
[Ipsamoe u HenpsiMOe pa3BUTHE.
PazButne ¢ metamopdozom

PackpriBath conmepikanne TEPMUHOB U
MOHSITHIA: OHTOTCHE3,
MOCT3MOpPHOHAIILHOE Pa3BUTHE,
MeTamop$o3, IHUMHKA, POCT, CTapEeHUeE,
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y 0€CIT03BOHOYHBIX ¥ TTO3BOHOYHBIX
YKUBOTHBIX. bruosnornueckoe 3HaueHue
IIPSAAMOIO U HENPSIMOT'O Pa3BUTHSA, UX
pacnpocTpaHeHue B npupoje. Thmsl
pocTa )KUBOTHBIX. DAKTOPBI PETYIALNAN
pocTa JXKMBOTHBIX U yenoBeka. Ctaanu
NOCTAMOPUOHATILHOTO PA3BUTHUS Y
YKUBOTHBIX U 4esioBeKa. [lepuonabl
OHTOreHe3a yesoBeka. CTtapeHue u
CMEPTh KaK OMOJIOTUYECKUE MPOLIECCHI.
JleMoHcTpanum

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

IIpakTuyeckas padora

«BpIsiBIIEHNE TPU3HAKOB CXOACTBA
3apOABILIEN TO3BOHOYHBIX KUBOTHBIX

CMEpTb.

XapakTepu30BaTh MOCTIMOPHUOHATBHBIN
MEpUOJ1 Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE ()OPMBI.

XapakTepu3oBaTh NPSIMOE Pa3BUTHE U
€ro Mepuo/Ibl.

N3narats conepxanue Teopui
CTapeHus OpPraHu3MOB.

OOBIICHATH OMOJIOTUYECKUI CMBICTT
pa3BUTHS C METAMOP(PO30M

10.6

Pasmuoxenune n
pa3BUTHE paCTEHUI

PasmHOX€eHHE U pa3BUTHE PACTCHUN.
I'amerodur u cnopodut. Metios

B KU3HEHHOM LIUKJIE PACTECHHUII.
OO6pa3oBanue crop B mpolecce Menosa.
['ameTorenes y pacTeHuM.
OrronoTBOpEHNE U Pa3BUTHE
pPaCTUTENBHBIX OpPraHu3MoB. J|BoliHOE
OILUIOAOTBOPEHUE Y IIBETKOBBIX
pactenuii. O6pa3oBaHue U pa3BUTHE

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATHN: TaMeTOPUT, CIOPOPUT,
aHTEPUAUU, APXETOHUU, 3aPOCTOK,
MEracropa, 3apOoJbIIIEBbI MEIIOK,
CUHEPI'Ubl, aHTUIIO]IbI, MUKPOCIIOpA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OILTOJIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOMii, epro/ibl OHTOTE€HE3a
LBETKOBBIX PACTEHHUM.
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CEMEHU.
MexaHu3Mbl peryssiiuu OHTOT€HE3a
Y PaCTEHHUM U )KUBOTHBIX.
JdemoHcTpanumn

Hoprper: C. I'. HaBamuH.

Tabnuibl U cxeMbl: «JIBoliHOE
OIUIOAOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHue ceMsiH
OJTHOJIOJIbHBIX U JIBYIOJIbHBIX
pacTeHuin», «KU3HEHHBIN UK
MOPCKOH KamycTbDy, «/KU3HEHHBIN
UK MXa», <« KHU3HEHHBIN HUKIT
NAaroOPOTHUKAY, « KU3HEHHBIN UK
COCHBI».

JlaGopaTopHas padora

«CTpoeHue opraHoB pa3MHOKECHUS
BBICILIUX PACTECHUI

XapakTepu3oBaTh 0COOEHHOCTH
0€ecIoJI0r0 U MOJI0BOI0 PA3MHOXKEHUS
LIBETKOBBIX PACTEHUM.

Boinensite 0cOOEHHOCTH TTPOTEKAHUS

OnuceIBaTh MPOILECC JBOMHOTO
OIJIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHui U OOBSCHSTH €ro
MPEUMYIIIECTBA 110 CPABHEHUIO

C OIUIOJIOTBOPEHUEM Y CIIOPOBBIX U
TrOJIOCEMEHHBIX

raMmeTorcHe3a y iBETKOBBIX paCTeHI/If/'I.

Hroro yacos 1o teme 8
11 | Tema «I'eHeTHKA — HAYKa O HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPTaHU3MOB)
11.1 | Ucropus cranosienus | 1 Hcropus cTaHOBIEHUS U Pa3BUTHS PackpeiBaTh conep:kaHue TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KaK HayKH

TCHETHKHU KaK HayKu. PaboThl

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

B Pa3BUTHHU I'€HETUKHU. PabOThI

H.K. Konsosa, H.11. BaBuiosa,

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

MOHSITUI: T€HETHKA, I'CH.
JIeMOHCTpUPOBATh 3HAHUSI HCTOPUH
BO3HHUKHOBEHHS I'€HETUKH.
XapakTepru3oBaTb OCHOBHBIE ATAIIbI
pPa3BUTHS TEHETUKU KaK HAYKU
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10.A. ®unumyenko, H.B. Tumodeena-
Pecosckoro.

JemoHcTpanumn

Iloprpetst: I'. Menaens,

I'. le @pus, T. Mopras,

H. K. Konsos, H. M. BaBuios,

A. H. benozepckuii,

I'. JI. Kapneuenko,

10. A. ®unmmnyenko,

H. B. Tumodeen-PecoBckuit

11.2 | OCHOBHBIE IOHATHUSI U
CHUMBOJIbI T€HETUKH

OCHOBHBIEC TEHETHYECKHUE MOHITHS U
CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJJIeNIbHbIC TEHBI, AIbTEPHATUBHBIE
MIPU3HAKU, IOMUHAHTHBIN U
PELIECCUBHBIN MPU3HAK, TOMO3UT0TA,
reTEPO3UT0Ta, YNCTas JIMHKS, THOPHU/IBI,
reHotun, eHoTuIl. OCHOBHBIC METOIbI
TCHETHUKHU: THOPHIOJOTUUCCKHUI,
IUATOJOTUYECKU I, MOJIEKYJIAPHO-
TC€HETUYCCKHUM.

JdeMoHCcTpanuun

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

«/lpo3oduna kak 00bEKT Fr€HETUUECKUX
HUCCIIeJOBaHUI

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

JUISL 3aIIMCH CXEM CKPEIMBAHUS

HUroro yacoB 1o Teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTID)

12.1 | 3akoHOMEpHOCTH 2 MoHOrnbpuIHOE CKpEIIUBaHUE. PackpeiBaTh conepkaHue TEPMUHOB U
HacJeI0BaHUs [TepBbIii 3ak0H MeHaenst — 3aKOH MOHSATHUI: MOHOTHUOPHUTHOE
IIPU3HAKOB. eAMHO00pa3usi THOPHUIOB MEPBOTO CKpELIMBAHUE, YUCTOTA FAMET,
Monorubpuanoe nokoJieHus. [IpaBuito JOMMHUPOBaHUS. | JOMHUHUPOBAHUE, PACIICIIIICHUE
CKpEILMBaHUE Bropoii 3akoH Menaens — 3akoH [IPU3HAKOB.

paclleIIeHus TPU3HAKOB. OnuceiBath onbITh I'. Menaens
[uTonornyecknue OCHOBBI 110 U3YYEHUIO HACJIEIOBAHUS OJHOU
MOHOTHOPUTHOTO CKPEIIUBAHUS. naphbl IPU3HAKOB y rOpOXa MOCEBHOTO.
['unoTe3a 4uCTOTHI raMer. [IpuBoUTH POPMYIUPOBKU MEPBOTO U
JdeMoHCcTpanuun BTOpOro 3akoHOB I'. Menens (3akoHa
[Toprpert: I'. Menaens. eanHoo0pa3usi THOPUIOB IEPBOTO
Tabnaune! u cxembl: «IlepBbIil U BTOPOIl | MOKOJEHUS, 3aKOH PaCIleIIEHUS
3aKOHBI Menaens». MPU3HAKOB) U OOBACHATH UX
OoOopynoBanue: MOJIEb LHUTOJIOTUYECKUE OCHOBBI.

JUTSl AEMOHCTPALIMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPUIHOTO
€IMHO00pa3usi TMOPUIOB MIEPBOTO CKpEUIMBAHUS U pellaTh TEHETUYECKUE
MTOKOJICHUS U PACIICTUICHUS MPU3HAKOB; | 337]a4¥l HA MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOI, MUKPOIIPENAapar: | CKpEIIMBAHUE

«JIpo3odumnay.

IIpakTnyeckas padora «3yueHue

pe3yJIbTaTOB MOHOTUOPHUIHOTO

CKpEILIMBAHUS Y APO30(DHIIBI»

12.2 | Ananusupyroiiee | AHaNM3UPYIOIIEE CKPENTMBAHUE. PackpeiBats conepxanue TEpMUHOB U
CKpELIMBAHUE. [TpomexyTOUHBIN XapakTep MOHSATHI: aHATM3UPYIOLLEEe
Hemnonnoe HacyienoBaHus. Paciennenue CKpEILLMBAaHUE, HEIIOJIHOE
JIOMUHUPOBAHUE MPU3HAKOB MPY HEMOJIHOM JTOMUHUPOBAHUE, KOJOMUHUPOBAHUE.
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AOMHWHHUPOBAHWH.

JdemoHcTpanumn

Tabuuibl ¥ cXeMBbl: « AHATTU3UPYIOIICE
cKkpeuiuBanuey, «Hemnomxnoe
JTIOMUHUPOBAHUEC

CocCTaBIATE CXEMBI AHATM3UPYIOLLETO
CKpELIMBAHUA U pelIaTh ITEHETUYECKUE
3a/1a44 HAa aHAIM3UpYIOLIEee
CKpELIMBAHUE U HEIIOJIIHOE
JOMUHHUPOBAHUE

12.3 | Jurubpumanoe JurubpugHoe ckpernuBanue. Tperuii PackpeiBath copepxanre TEpMUHOB U
CKpELIMBAHUE 3aKoH MeHienst — 3aKOH HE3aBHCHUMOTO | TIOHITHI: JUTUOPHUIHOE CKPEIIUBaHUE,
HACJIEI0BaHUs MPU3HAKOB. (beHOTUNMYECKU paiuKal.
[uTonornyeckue OCHOBBI OnuceiBats onbITel ['. Menaens mo
JTUTHOPUIHOTO CKPEIIMBAHMUS. W3YYEHUIO HACJIENOBaHUs JIBYX Iap
JleMoHCcTpanum IPU3HAKOB Y TOPOXa IMOCEBHOTO.
IToprpert: I'. Menaens. [IpuBOUTE POPMYITUPOBKY TPETHETO
Tabnuiibl U cxeMbl: « TpeTuil 3aKoH 3akoHa ['. Menpens (3akoHa
Mennens». HE3aBHCHUMOTO HACJEA0BaHUS
Oo0opynoBanue: MozeIb MIPU3HAKOB) U OOBSACHATH €T0
JUIsl AEMOHCTpPALIMU 3aKOHA LUTOJIOTUYECKUE OCHOBBI.
HE3aBUCHUMOT0 HACJIEI0BaHUS [TpuMeHsATh MaTEMaTUYECKUH PACUET C
MIPU3HAKOB; CBETOBON MHUKPOCKOII; MOMOIIBI0 (PEHOTUITHYECKOTO pajrKaa
MUKponpemnapat «/pozodunar. U METOJa IEPEMHOKEHUSI BEPOSTHOCTEN
IIpakTuyeckas padora BapUAHTOB PacCUICIJIEHUS IPU3HAKOB Yy
«3yueHue pe3yabTaToB MOTOMKOB 110 ()€HOTHUNY U T€HOTHUITY.
JTUTHOPUHOTO CKPEIIMBAHUS CocTaBisTh CXeMbl JUTHOPUHOTO
y Ip030(HIIBI» CKpEIIMBAHUS U pelliaTh TCHETUYECKUE
3a/1auu Ha TUTUOPUTHOE CKPEIMBAHUE
12.4 | Cuennennoe CuenyieHHOE HaClIeIOBAHUE PU3HAKOB. | PackpbIBaTh coJiepKaHue TEPMUHOB U
HaclieJOBaHHUE Pa6oter T. Moprana. CuemniieHHoe MOHSITHH: CIICTIJICHHOE HACJICJIOBAHHE,
MIPU3HAKOB. HacJieJJ0BaHUE T€HOB, HApYIIIEHUE HapYIICHUS CUETIJICHUS TeHOB,
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XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

CUEIIJICHUS MEXIY T€HAMHU.
XpoMOCOMHasi TEOpHsI
HAaCJEACTBEHHOCTH.
JdemoHcTpanumn

[Moprper: T. Mopras.

Tabaunel U cxeMbl: «ClLernieHHoe
HacJieJOBaHUE MTPU3HAKOB

y Ip030(DHITBI».

Oo6opynoBanue: Moelb

JUTSL AEMOHCTPALIMU CUEIIIIEHHOTO
HacJe0BaHUs MPU3HAKOB.

KPOCCHUHTOBEP, peKOMOMHAIIHS T€HOB,
TEHETUYECKUE KapThl, MOPTraHu/Ia.
[TpuBOIUTE POPMYITUPOBKH 3aKOHOB
Moprana (3aKoHa CIIETJICHHOTO
HacJICJOBAaHUS I'€HOB M 3aKOHa
HapyIICHUS CUETIJICHUS MEXIYy TeHaAMU )
1 OOBSICHATH UX IIUTOJIOTHYCCKHE
OCHOBBI.

[TepeuncisiTe OCHOBHBIE TTOJOKEHUS
XpPOMOCOMHOM TEOPUHU
HaCJICACTBEHHOCTH.

Pentate reneTndeckue 3agauau

Ha CIEIJICHHOE HACleI0BaHUE I'€HOB U
HAPYLICHUE CUECTUICHUSI MEX]1y TEHAMU

12.5

['eneTuka mona

I'enernka noma. XpoMOCOMHBII
MEXaHU3M OIIPENEIICHUS T10J1A.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omoramMeTHsIil U reTepOraMmeTHBIN
noi. ['eHeTnueckas cTpykTypa
NOJIOBBIX XpoMocoM. HacnenoBanue
INPU3HAKOB, CLUEIJIEHHBIX C TIOJIOM.
JdeMoHCcTpanuun

Tabaumel U cxeMbl: «['eHeTHKa mona,
«Kapunotun uenoseka», «Kapuorun
po30¢uibDy, «KapuoTum nTUiibh

PackpeiBath cogepxanre TEpPMUHOB U
MIOHSATUI: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIHU T0JI,
reTeporaMeTHbIN MOJI.

OOBICHATH XpPOMOCOMHBIN MEXaHU3M
OINpEIETCHHUS T10JIa Y OPraHU3MOB.
[IpuBOOUTE MPUMEPHI HACTIEAOBAHUS
IPU3HAKOB, CUEIJIEHHBIX C MOJIOM.
CocTaBIATh CXEMBI CKPEIIUBAHUS U
pemaTh e HETUYECKUE 3a]1a4d Ha
HACJIEIOBAaHUE MPU3HAKOB, CUETUICHHBIX
C TIOJIOM.
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[TprBOIUTH MPUMEPHI TEHETHICCKUX
3a0oJieBaHMi U 1eEKTOB

y OPraHU3MOB, CBSI3AHHBIX C IMOJOBBIMH
XpPOMOCOMAaMH

12.6 | I'eroTum Kak
[IEJIOCTHAS CUCTEMA

I'enoTun Kak 11e10CTHAs CUCTEMA.
[Inerorponus — MHOXKECTBEHHOE
JielicTBUE TeHa. MHOXKECTBEHHBIN
ajtenu3M. B3anmonelictBue
HeaJlJICIbHBIX TCHOB.
KomriieMeHTapHOCTh. DNKUCTAa3.
[Tommamepus.

['eneTnuecKuil KOHTPOJIb Pa3BUTHSA
pacTeHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKxe (PU3NOIOrMYECKUX MPOLIECCOB,
MOBEJICHUSI 1 KOTHUTHUBHBIX (DYHKIIHUHA.
I'eneTnyeckrue MEeXaHU3MBbI
CHUMOMOreHe3a, MeXaHU3MbI
B3aNMO/JICVCTBUSA «XO35HH — Mapa3uT»
U «XO3MH — MUKPOOHOM.
['eHeTn4eckue acreKkTbl KOHTPOJIS U
M3MCEHCHHUS HACJIEICTBEHHOMN
uH(popMaINK B TOKOJICHUSAX KIETOK

Y OPTaHU3MOB.

JleMoHcTpanum

TabymIbl M cXeMbl: « MHOKECTBEHHBIN
ajieIu3M»; «B3auMoieicTBHE TEHOBY

PackpriBath comepkaHre TEpPMUHOB U
MOHSATHUI: MHOKECTBEHHOEC JICCTBHE
reHa (Tuieliorponus),
KOMIIJIEMEHTAPHOCTh, IUCTA3,
OJIMMEPUS.

OrnpeaensTs GOpPMBI B3aUMOACHCTBHUS
aJlJICIbHBIX U HEeaJUICJIbHBIX T'CHOB.
[IpuBOAUTE MPUMEPHI IIIEMOTPOITHOTO
JICUCTBUS T'€HOB.

Pemarn reneTnueckue 3aaauu

Ha B3aUMOJICHCTBUE HEAJUICIbHBIX
T'€HOB

HUroro yacoB 1o Teme

10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYMBOCTID)

13.1 | UI3MeHunBOCTH | B3anmoneinicTBue reHoTHIIA U CPENBI PackpeiBaTh conepkaHue TEPMUHOB U
MIPU3HAKOB. Byl npu popMUpOBaHUU (HEHOTHIIA. MTOHATHI: U3MEHYUBOCTb,
U3MEHYUBOCTU N3MeHYnBOCTh PU3HAKOB. HEHACJICCTBEHHAs! N3MEHUYHUBOCTb,

KauecTBeHHBIE U KOJIMYECTBEHHBIE HACJIEACTBEHHAs N3MEHUYNUBOCTb.
IIpU3HAaKUA. Bkl ”3MEHUMBOCTH: CpaBHUBATh HEHACIIEACTBEHH YIO
HEHACJICACTBEHHAS U HACJICACTBEHHAsA. | U3MEHYMBOCTD C HACJIECACTBEHHOM.
JleMoHCTpanuu IIpuBOINTH MPUMEpPBI KAYECTBEHHBIX U
Tabnuub! u cxembl: «Busl KOJIMYECTBEHHBIX ITPU3HAKOB
U3MEHUYHUBOCTI. OpPraHM3MOB, IPOSIBJIICHUN
OO0opynoBanme: XUBbIC U repOapHbIE | Y OPraHU3MOB HEHACIIECTBEHHON 1
AK3EMIUIIPBI KOMHATHBIX PACTEHUM; HAaCJIECTBEHHOW N3MEHYMBOCTH
pUCYHKH ((poTorpadun) KUBOTHBIX

C Pa3NMYHBIMHU BUJIAMH U3MEHYMBOCTH

13.2 | MoaudukaimonHas 2 MonaudpukaloHHas U3MEHYUBOCTb. PackpeiBaTh conepkaHue TEPMUHOB U
U3MEHYUBOCTH Ponb cpeast B popmupoBaHumn MOHATUHN: MOAU(DUKALIMOHHAS, WU

MOAU(PUKALMOHHON N3MEHUYHUBOCTH.
Hopma peakuuu npusHaka.
BapranmonHsii psx v BapualMoOHHas
kpuBas (B. Moranncen). CBoiicTBa
MOIU(PUKAITIOHHONW U3MEHUYUBOCTH.
JdeMoHCcTpanuun

Tabnuibl ¥ cXembl:
«MonuduxaoHHas U3BMEHYUBOCTDY.
O06opynoBaHue: )XUBbIC U TepOapHbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
pUCYHKH ((poTorpadun) )KUBOTHBIX

(heHoTUNMYECKas, U3MEHUYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BApHUALIMOHHAS KpUBas, HOpMa
peaKkuuy Ipu3HaKa,

MOAU(UKAIIAH.

XapakTepru3oBaTb CBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTH.
ITokasbIBaTh pOJIb YCIOBUM BHEIIIHEN
Cpelibl B pa3BUTUU MOAU(PUKAIIMOHHON
W3MEHYMBOCTH Y OPTaHU3MOB.
Ctpouth BapyallMOHHBIE PSJIBI U
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C mpuMepaMu MOJIUPUKAITTOHHOM
U3MEHYUBOCTHU.

JlaGopaTopHas padora
«HccenenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAITMOHHON U3MEHUYUBOCTH.
[TocTpoeHue BapuallMOHHOTO pPsAIa U
BAPUALIMOHHOW KPUBOW

rpaduK KpuBOl HOPMBbI pEAKIIUU
IIPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3 | I'enotunuueckas I'eHOTHIIMYECKAs! N3BMEHUUBOCTD. PackpbIBaTh conepxaHue TEPMUHOB U
WU3MEHYMBOCTb. CBolicTBa reHOTUITMYECKOU HOHATUIN: KOMOMHATHBHAS
KombunaruBHas MU3MEHYHUBOCTU. BHUIBI TEHOTUIIMYECKON | U3MEHUYMBOCTD, MyTallOHHAs
U3MEHYHMBOCTD U3MEHYMBOCTU: KOMOMHATUBHAS, U3MEHYMBOCTh, KOMOMHALINY, MYTALIUH.

MYTAI[MOHHAS. XapaxkTepu3oBaTh CBOMCTBA
KoMOunHaTuBHast ”3MEHYUBOCT. T€HOTUIINYECKOW N3MEHUYMBOCTH.
Meiio3 1 moJI0BOM IPOLIECC — OCHOBA OnuceIBaTh MENWO03 U MOJOBOM IIPOLIECC
KOMOWHATUBHON M3MEHYUBOCTH. KaK OCHOBY MPOSBJIEHUS Y OPraHU3MOB
Posib KOMOMHATUBHON N3MEHYMBOCTH KOMOMHATUBHON N3MEHYUBOCTH.

B CO3[JaHUU T€HETUYECKOTO [Toka3bIBaTh HA KOHKPETHBIX PUMEpPaxX
pa3Ho0Opa3us B rpeaeaax 0HOro POJIb KOMOWHATUBHOW U3MEHUYHUBOCTH
BUJA. B CO3/1aHUM T'€HETUYECKOI0
JleMoHCTpanuu pa3sHO0Opa3us OpraHu3MoB B Ipeeax
Tabnuub! u cxembl: «kKomMOMHAaTUBHAsS | OJHOIO BUJA.

U3MEHUYHUBOCTHY, «Menos3y, CpaBHUBATh FT€HOTUITNYECKYIO
«Onnoa0TBOPEHNE» M3MEHYMBOCTh C MOAU(DUKALIMOHHON

13.4 | MyranuoHHas MyTtanroHHas: H3MEHYUBOCTh. Buibl PackpeiBaTh cosepKaHue TEPMUHOB U
U3MEHYUBOCTb. MyTalui: T€HHbIEC, XPOMOCOMHEIE, IOHATHN: MyTalluU, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abeppanun),
MYTaIl[MOHHOT O VHYLIUPOBAaHHBIE MyTaluU. SAEpHbIE | MONUIUIONINS, AHEYTUIOUAUS, MYTaHT,
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mporiecca.
DIUTeHETUKA

Y [IUTOIJIa3MaTUYECKUE MYTAIUH.
CoMarnueckue v NoJOBbIE MYTAILIUH.
[IprurHbI BOBHUKHOBEHUS MYTallUH.
MyTareHsl U UX BIUSHUE

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

B HACJIECTBEHHOW N3MEHYMBOCTH
(H.W. BaBunos). BHesinepHas
W3MEHYMBOCTh U HACJICJICTBEHHOCTb.
Dnucenemura u INULEHOMUKA,

POIb SnULEHeMUYeCcKUx hakxmopos

8 HACIe00B8aAHUU U UBSMEHUUBOCMU
GeHomunuyeckux npusHaKos

¥V Op2aHU3MO8.

JdemoHcTpanumn

IMoprpetst: I'. [le @pus, B. Moranucew,
H. 1. BaBunos.

Tabnuibl U cxeMbl: «I['eHeTHUeCcKue
3a00JIeBaHMs YelloBeKa», «Buabl
MyTaLumn».

OO6opynoBanme: KUBbIC U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
pUCYHKH ((poTorpadun) )KUBOTHBIX

C Pa3IMYHBIMU BUJIAMHU
VU3MEHYHUBOCTH.

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

10 pa3HbIM OCHOBAHUSIM.

Paznuuate Ha n300pakeHusxX (cxemax,
Ta0IUIaX) TeHHBIC MYTallUH,
XPOMOCOMHBIE TIEPECTPOMKHU Pa3HBIX
BUJIOB: JIEJICLIUU, TYTUIMKALIUH,
TPaHCIOKAllM1, UHBEPCUU; TEHOMHbIEC
MYyTalUu.

CpaBHUBATh MEX]ly COOOW MyTaluu
pPa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYyTallMOHHON N3MEHYMBOCTH.
HaspiBats npuunHbl MyTaIuu,
BBISIBJIAITh UICTOUHUKU (PAKTOPOB-
MYTareHOB B OKPYXKarOLIEH Cpee
(KOCBEHHO).

[IpuBoUTH POPMYIMPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIIOB U
HACJICJICTBEHHON NU3MEHUYNBOCTHU

H. . BaBunoBa u 000CHOBBIBaTh €ro
3HAUYCHUE JJIsSl IPAKTUKHU CEIBCKOTO
X035 CTBa
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IIpakTuyeckas padora
«Mytauuu y 1po3o¢puisl (Ha TOTOBBIX

MUKpOTMperapaTax)»
HToro yacos 1o teme 6
14 | Tema «I'eHeTHKA YesI0BeKa»

14.1 | I'eneTuka uenoBeka. 3 Kapuorun uenoBeka. MexnayHapoanass | PackpeiBaTh conep:kaHue TEPMUHOB U
Metozsl porpaMmma Hcciae10BaHusl TeHOMa MOHATUI: CEKBEHUPOBaHUE, KapTa
MEAULIMHCKON 4esioBeKa. MeTosibl U3y4eHUsl TEHETUKU | XPOMOCOMBI, IPOOaH1, HAaCJIeCTBEHHbIE
TE€HETHKHU YEJIOBEKA: N€HEaJOTHYECKU, 00s1e3H1 (MOHOT€HHBIE, MTOJIMTCHHBIE,

OJIM3HEIOBEIN, IHTOTCHETUYCCKUH,
MOMYJISIUOHHO-CTaTUCTUYECKU U,
MOJIEKYJIAPHO-TE€HETUYECKUM.
CoBpeMeHHOE onpeieIeHNEe TeHOTUMA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE,
TEHOTUITMPOBAHKE, B TOM YHCJIIC

¢ nomoisto [IP-ananu3a.
HaciencrBennsbie 3a001€BaHUsA
yesioBeKa. I eHHbIe U XpOMOCOMHBIE
OoJie3Hu yenoBeka. boiaesnu

C HaCJIeICTBEHHOM
MPEAPACTIONIOKEHHOCThIO. 3HAUEHUE
MCIUIIMHCKOU TCHETHKHI

B MPEJOTBPAIICHUH U JICUCHUHU
IeHETHYCCKHUX 3a00JICBaHUI YEIIOBEKA.
MeauKo-TeHETUYECKOE
KOHCYJIbTUpOBaHue. CTBOJIOBBIC
kieTku. [IoHsATHE «T€HEeTUYECKOro

TE€HHBIE, XPOMOCOMHBIE), MEUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHNUE,
JIOPOJIOBAs IUATHOCTHUKA, AaMHUOLICHTES.
[lepeyuncisaTe 0COOCHHOCTH U3YYCHUS
FCHETUKHU YEJI0BEKA U METObI
MEJIUIMHCKON TEHETUKH.
XapakTepru30BaTh METO/Ibl U3YUYCHUS
T€HETHKH YeJioBeKa (TeHea IornuecKui,
OJM3HEIOBEIN, TUTOICHETUUCCKHUH,
MOJIEKYJIAPHO-TEHETUYECKHU,
MONYJIALIMOHHO-CTATUCTUYECKHIN ).
OnuceIBaTh 1EIH, 3a1a91 U
JOCTHKECHUST MEXKTYHAPOIHOM
nporpaMMmsbl «I €HOM YeTOBEKay.
Paznuuats Ha n300pakeHUAX (CXxemax,
Ta0IUIaX ) KapThl XPOMOCOM
(remeTuyeckue, PU3NIECKUE,
CHUKBEHCOBBIE).
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rpy3a». DTUYECKUE ACTIEKTHI
UCCIIeZIOBaHUM B 00JacTu
PENAKTUPOBAHMS TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue GpakToOpbl NOBBILIEHHOM
YYBCTBUTEJILHOCTHU YEJIOBEKA

K (pr3MUECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKPYXKarOLIEH CPeJIbl.
I'eneTnueckas npeapacnoa0KeHHOCTh
YEJI0BEKa K IATOJIOTUSIM.
JleMoHcTpanum

Tabauue! u cxembl: «Kapuorun
YeJI0BeKay, «MeTo bl H3ydeHus
IE€HETUKHU YeloBeKa», «I eHeTnueckne
3a00JIeBaHUS YETIOBEKAY.
IIpakTuyeckas padora
«CoCTaBIIEHHE U AHAJIU3 POJIOCITOBHON»

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

¢ nomoupio [1I1P-ananm3a.
XapakTepru3oBaTb HACIIECICTBEHHbIC
3a00J1€BaHUs YeJIOBEKA U 3a00JIEBaHHUS
C HaCJIEICTBEHHOM
MPEAPACTIOIOKEHHOCTHIO.
CpaBHUBATh T'€HHbBIE, XPOMOCOMHBIE
0o0JIe3HH YeJIoBeKa U 00JIe3HU

C HacCJIEJICTBEHHOMN
MPEIPaACIIONOKEHHOCTHIO.

VY cranaBiMBaTh B3aUMOCBSI3b MEXIY
HacCJIEICTBEHHBIMHU 3a00JI€EBaHUSIMHU

YEJI0BEKA M UX TCHETUUYECKOM OCHOBOM.

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

Htoro 4acoB 1o TeMe 3
15 | Tema «Ceiekuusi OpraHu3MoB»
15.1 | OcHOBHBIEC TOHATHUSI 1 JloMecTuKaIus U CEICKITUS. PackpbiBaTh copepkaHre OCHOBHBIX

CCJICKIIN

3apoKICHUE CEJICKIIUN U
JIOMECTHUKAIIMH. Y YCHUE
H.W. BaBunogsa o LlenTpax

MOHSTHN: CEICKIUS, JOMECTUKAIIMS,
NPUMUTHUBHAS CEJICKIIHS,
KOMOWHATHUBHAS CEJICKIIHS, COPT,
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MIPOUCXOXKJEHHUSI 1 MHOT000pa3ust
KYJIbTYPHBIX pacTeHui. Posb cenekuuun
B CO3/IaHUU COPTOB PACTEHUHN U TTOPOJI
KUBOTHBIX. COPT, MOPOJIa, IITAMM.
3aKOH FOMOJIOTHYECKHUX PSIAOB

B HACJIE€JACTBEHHON U3MEHUYNBOCTH
H.W. BaBunoBa, ero 3HaueHue

JUTSL CEIEKIIMOHHON PaboTHhI.
JemoHcTpanumn

[Toprpetsr: H. 1. BaBunos,

N. B. Muuypun, I'. JI. Kapneuenko,
I I1. JIykpanenko, b. JI. Acraypos.
Tabnuiel u cxeMbl: «LleHTpbI
IIPOUCXOXKICHUS ¥ MHOT000pa3us
KYJbTYPHBIX PaCTCHUI», «3aKOH
TOMOJIOTHYECKHX PSIZIOB

B HACJICJICTBEHHOM U3MEHYHUBOCTH.
JlaboparopHasi padora
«H3yueHune copToB KyJIbTYPHBIX
pacTeHui U Nopoj JOMAIIHUX
YKUBOTHBIX)

IIOpOAa, ITaMM.

IlepeuncnsaTe OCHOBHBIE STaIlbI
Pa3BUTHS CEJIEKIIMU KaK Ipouecca u
HayKU.

XapakTepu30BaTh COACPKAHUE YUCHUS
H. 1. BaBunosa o Llentpax
IPOUCXOXKIEHUS 1 MHOI000pa3us
KYJIbTYPHBIX PACTCHH.

ITokaseiBath LleHTpBI IPOUCXOKAECHUS U
MHOT000pa3usi KyJIbTYPHBIX PaCTEHUN U
LleHTpbl JOMECTUKALIMU JOMAIIHUX
’KUBOTHBIX Ha KapTe€ MHUPA, CBA3BIBATH
UX MECTOIIOJIOXKEHUE C OYaraMu
BO3HUKHOBEHUS JPEBHEMIINX
UBIIN3ALAH.

CpaBHUBATH COPT, IOPOAY, LITAMM

C BUAAMU-POIUYAMH.

OO60CHOBBIBAaTh 3HAYECHUE 3aKOHA
TOMOJIOTMYECKUX PAIOB B
HACJIEICTBEHHON U3MEHYMBOCTH

H. . BaBunosa 1is1 CeleKIMOHHON
paboTHhLI.

OnuceIBaTh NEPCIIEKTUBBI
JOMECTUKAIIMU U CO3/1aHHE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, ITOPOJL
JOMAIITHUX >KUBOTHBIX U IITAMMOB
MHUKPOOPraHU3MOB
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152

MeTtopl
CEJICKLIMOHHOM
pabotel. CoxpaHeHue,
WM3y4YCHUE U
HCITOJIL30BaHUE
FeHETHYECKHUX

pecypcoB

MeTobl CeNeKIIMOHHON Pa0OTHI.
HckyccTBeHHBINH OTOOP: MacCOBBIN U
WHJIUBUIYaJTbHbBIA. DTaIbl
KOMOWHAIIMOHHOM CEJIEKIINH.
Hcnpiranue npousBogurenen

o MOTOMCTBY. OTOOp 1O TEHOTUITY

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

¢ nomoiko ananu3a JIHK.
HckyccTBEeHHBINM MyTareHes Kak METO/
CEJICKIIMOHHON pabOTHhI.
PagnanmnoHHBIN 1 XUMUYECKUN
MyTareHe3 Kak UICTOYHUK MYTalluii

Y KyJIbTYPHBIX ()OpM OpraHU3MOB.
Hcnonb3oBanre reHOMHOTO
pEOaKTHPOBAHUS U METOJIOB
pexkoMmOuHanTHbIX JJHK 11t monmydenust
HMCXOAHOIO MaTepuralia JiJisi CEJCKIINU.
[TonyyeHue noaUIIONAOB.
BuyrpuBugoBas rudpuan3anusi.
biM3KOpOICTBEHHOE CKPEIIMBAHUE,
i uHOpuauHr. HeponcrBennoe
CKpElIMBaHUE, WIH ayTOPUIUHT.
I'eTepo3uc u ero NpuYMHEL.
Hcnonb3oBanue rereposuca

B cenekunu. OtnanéHHas
rubpuauzanus. [Ipeononenne

PackpsiBaTh copepikaHre TEPMUHOB U
MOHSTUH: UCKYCCTBEHHBIN 0TOOP,
IIPOU3BOIUTEIH, IKCTEPHED,
OJIM3KOPOACTBEHHOE CKPEIIUBAHKE, UITU
WHOPUIUHT, HEPOJCTBEHHOE
CKpelIMBaHUE, WK ayTOPUIUHT, YUCTas
JIUHUSI, TeTepo3uc (TudpuIHas cuia),
T€HOMHOE PeIaKTUPOBAHUE,
MCKYCCTBEHHBIN MyTareHes, (pakTopbl-
MyTareHsbl, MOJUIIJION IbI, OTAAJIEHHAS
ruOpUan3alNsl, CEKBEHUPOBAHHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHHUI U KUBOTHBIX:
MCKYCCTBEHHBIN OTOOD U
TUOpUIU3ALINIO.

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

[IpuBOAUTHE KOHKPETHBIE TPUMEPHI
OTJANEHHON TMOPUIN3ALNH B CEJIEKIIMH.
OnuceiBars onsIT I'. /1. Kapneuenko

10 TIPEOJIOJICHUIO OECTLITIONMS
MEXBUJIOBBIX THOPHUIOB.

Paznuuate Ha n300pakeHUsX (cxemax,
Ta0JIMIIaX) Y OTJEIbHBIX
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OecrIoIus MEXKBUJIOBBIX THOPHUIOB.
JlocTrkeHus CEeNeKIUU PAaCTCHUN U
KUBOTHBIX. «3€/1€Has peBOIIOYUAN.
CoxpaHeHue U U3y4€HHE TeHETHYECKUX
PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
IUKWX POANYEHN JJIs1 CO3IaHUS HOBBIX
COpPTOB U THOPHUIIOB
CEIIbCKOXO035MCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasnenue
2eHemMuU4ecKuUMU pecypcamu
CelbCKOXO3AUCMBEHHBIX U
NPOMBICTIOBLIX HCUBOMHBIX 8 YEAAX
VAVHULeHUS. CYUeCMBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHULL U KPOCCOB, 8 MOM
yucie ¢ NPUMEHEHUEM COBPEMEHHBIX
Memo008 HAYHUHLIX UCCAEe00BAHUIL
nepeoosulx uoetl U nepcneKmueHbIX
MEexXHOI02UL.

JdeMoHCcTpanuu

Iloprpeter: H. U. BaBuiios,

N. B. Muuypun, I'. JI. Kapneuenko,
H. bopnoyr, /I. K. benses.

TaGaunel 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 MPO0BOJILCTBEHHOMN
0€e30ITaCHOCTH YeJIOBEYECTBA.
[TpuBOANTH KOHKPETHBIE TPUMEPDI
JTOCTHUKEHUHN CEJICKIIUU KYJIbTYPHBIX
PacCTeHUH U TIOMAITHUX KUBOTHBIX

B Poccun
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pacTeHumn»

IIpakTuyeckas padora
«IIpuBHBKa pacTeHUN».
Ikckypensi «OCHOBHBIE METO/IbI U
JNOCTMIKEHUS CEJIEKLIMU PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIIUIO, IIJIEMEHHYIO (epMYy,
COPTOUCIIBITATEIbHBIN YYACTOK,

B TEIUIMYHOE XO3SIMCTBO,

B J1a00paTOpPHUIO arpOyHUBEPCUTETA WITH
Hay4HOI'O LIEHTPA)»

Hroro

q4aCcoB 10 TEME 4

16

Tema «BHOTEXHOJIOrus 1 CHHTETHYE

CKas OMOoJIOTus»

16.1

buorexnoorus kak 1
HayKa U OTpaciib
MIPOU3BO/ICTBA

OOBEKTHI, UCTIONH3YEMbIC

B OMOTEXHOJIOTUH, — KJIETOYHBIE U
TKaHEBbIC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTEPUCTHUKA.
TpanunrionHas GMOTEXHOJIOTUSI:
xJie0onedyeHre, MmojayuyeHue
KUCJIOMOJIOYHBIX TTPOJYKTOB,
BUHOJIeTTUE. MUKPOOHOIOTrHYECKHit
cuHTe3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TEXHOIOTHIA.
ITpou3sBojicTBO O€ka, aMUHOKUCIIOT U
BUTAMHUHOB.

JemoHcTpanumn

Tabymib! U cxeMbl: «Mcrons3oBanue

PackpsiBaTh conep:kaHue TEPMUHOB U
MOHSATUHN: OMOTEXHOJIOTHS,
TpaguIMOHHAsE OMOTEXHOJIOT U,
MUKPOOUOJIOTUYECKUN CUHTE3,
MUKPOOUOIOTHYECKast TEXHOJIOTHSI.
[lepeuncnsiTh HarpaBICHUS
OMOTEXHOJIOTUY; IIeTTU U 3a]1a4H,
CTOSIIIIHE Tepe]l OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3yEeMbl€ B OMOTEXHOJIOTUH,
KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MHKPOOPTaHU3MBI.

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

JlaGopaTopHas padora

«3yuenne 00bEKTOB
OMOTEXHOJIOTUMY.

IIpakTuyeckas padora
«ITony4yeHrne MOIOYHOKHUCIIBIX
IPOAYKTOBY.

dkckypeusi «buorexnonorus —
Ba)KHEUIIIasi TPOU3BOAUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOIOTUYECKOE
IIPOU3BOJICTBO)»

TOCTUKEHUS MUKPOOUOJIOTUYECKON
TEXHOJIOTHH.

OO0O0CHOBBIBAThH 3HAUYECHUE
OMOTEXHOJIOTHHU

JUISL CEIbCKOXO3SIMICTBEHHOT'O
MIPOU3BO/ICTBA

16.2

OcCHOBHBIC
HAIPABJICHUS
CHUHTETUYECKOM
OHOJIOrnu

Co3ganve TEXHOJIOTHH U
MHCTPYMEHTOB LI€JI€HAPABICHHOT O
VU3MEHEHUS U KOHCTPYUPOBaHHUS
T€HOMOB C LENbI0 MOJIYYECHHUS
OpPraHU3MOB U UX KOMIIOHEHTOB,
coZIepKalIuX HE BCTPEYAIOIIHECs

B IIpUPO/ie OMOCUHTETUYECKUE TTYTH.
Knerounas nnxxenepusi. Meronasl
KYJIbTYpbI KJIIETOK Y TKAHEW pacTeHUI U
#UBOTHBIX. Kpriobanku. Comarnueckas
rUOpUIN3aLNS U COMAaTUYECKUMA
sMmOpuorenes. Mcnonbs3oBanue
rarion/ioB B CEJIEKIIMHM PACTEHUH.
Ilonyuenue MOHOKIOHANbHBIX AHMUMEI.

PackpbiBaTh conepxkaHue TEPMUHOB U
MOHATUH: KIIETOUHASI HHXKEHEPUSs,
KJIETOYHAsl TEXHOJIOTHSI, METOJ
KYJBTYPBI KJIIETOK U TKaHEW,
TOTUIOTEHTHOCTb, IUIFOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIbHOE
pPa3MHOXXEHHUE PACTEHU, COMaTUYECKas
ruOpuan3aLusl, rarion ibl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U ITOJINKJIOHAJIbHBIE
AQHTUTENA, METO/ TPAHCIUIAHTALMU SIED,
KJIOHUPOBAHUE.

XapakTepu3oBaTb OCHOBHBIE
HaIlpaBJICHUs] CAHTETUYECKOU

OHOJIOTHH.
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Hcnonvzo6anue MOHOKIOHAILHBIX U
NOJUKTOHAIbHBIX aHmumerl

6 meouyune. ICKycCTBEHHOE
OIJIOAOTBOPEHHUE. PEKOHCTpYKIIUA
SIMIEKJIETOK U KIIOHUPOBAHUE
YKUBOTHBIX. MeTo/ TpaHCIUIaHTalluN
SIAEp KIETOK. Texnono2uu
0300p08IeHUs, KVIbMUBUPOBAHUSL U
MUKPOKIIOHATIbHO20 PA3MHONCEHUSL
CeNbCKOXO03AUCNBEHHBIX K)IbM)P.
JleMoHcTpanum

Tabmaunel 1 cxeMbl: «KierouHas
WHKEHEPUSD)

OnuceiBaTh Ha KOHKPETHBIX MPUMEPAX
METObI KJIETOYHOW UHKECHEPHUH.
[IpuBOIUTE PUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAJIbHBIX ¥ MOJUKJIOHAIBHBIX
aHTHUTEN B MEJIUIIMHE.

OnennBaTh 3HAYCHUE CHHTETUYECKOM
OMOJIOTHH IS CENBLCKOr0 XO3HCTBa U
METUIMHBI

16.3

XpoMOCOMHas U
reHHas UH)XCHEPUST

XpOMOCOMHAasl ¥ TCHHAsI NHKEHEPHUSL.
HckyccTBEHHBIN CUHTE3 TE€HA U
KOHCTPYHMPOBaHUE PEKOMOMHAHTHBIX
JHK. Coz0anue mparnceenmvix
opeanuzmos. JIoCTuxKeHus u
MIEPCIEKTUBBI XPOMOCOMHOW U TEHHOMN
WHKEHEPUHU. DKOJOTUYECKUE U
ATUYECKHE MPOOIEMbl TEHHOU
VUHKCHEPUH.

JleMoHcTpanum

Tabnuiibl U cxeMbl: «I'eHHas
WHXKEHEPUS

PackpeiBaTh cogepxanre TEPMUHOB U
TOHSTUI: TEHHAs UHXKEHEPUS,
PECTPUKLIUOHHBIE YHOH YKJICA3bl
(pecTpuKTa3bl), JTUMKHAE KOHIIBI,
MJIa3MUIbI, PECTPUKIIMS, TUTHPOBAHHUE,
TpaHchopMalusi, CKPUHHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOIU(PUITUPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOABI PEMPOTYKTUBHOTO
Y TEPANEBTUYECKOrO KJIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUH U CITIOCOOBI
TEHETUYECKOU UHKECHEPHH.
XapakTepru30BaTh JOCTUKECHUS T€HHOU
MH)XXEHEPUU.
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OneHuBaTh YKOJIOTHYECKUE U
ATUYECKHUE TTPOOJIEMbI KIIOHUPOBAHUS U
CO3/IaHMsI TPAHCTEHHBIX OPraHU3MOB,
MEPCIIEKTUBBI Pa3BUTHUSI XPOMOCOMHOM
Y TEHHOU UH)KEHEPUU

16.4

MenunuHckue
OMOTEXHOJIOTUH

MenunuHCKIuEe OMOTEXHOIOTHH.
Ilocmeenomnas yugposas
meouyuna. 1I[P-ouacnocmuxa.
Memabonomnolii ananus,
2eHOYEHMPUYeCKUL AHATU3
npomeoma ueiosexa 0Jisi OYeHKU
COCMOsIHUSL €20 300P06bA.
Hcnonvsosanue cmeonoswix Kiemox.
Tapeemnuas mepanus paxa.
3D-6uoundicenepus 0 paspabomu
@DYHOAMEHMATILHBIX OCHOB
MEOUYUHCKUX MEXHONI02ULL, CO30AHUSL
KOMNJIEKCHbIX MKAHel coYemanuem
MEXHON02ULL MPEXMEPHO20
buonpunmunea u ckaggonounea
07151 peutenus 3a0a4
NEePCOHATUSUPOBAHHOU MEOUYUHDL.
Cosz0anue 86eKMOpHbIX BAKYUH C Yeblo
obecneyenusi KOMOUHUPOBAHHOU
3awumol om 6036youmeneit OPBHU,
YCMAaHo8eHue MOAEKYIAPHbIX
MEeXaHUu3Mo8 YHKYUOHUPOBAHUS

PackpsiBaTh copep:kaHe TEPMUHOB U
MOHATHUI: METULIMHCKAS
OMOTEXHOJIOTHSI, META0OJIOMHBIN
aHaJn3, TEHOIICHTPUYECKUM aHaTu3,
NepCOHATN3UPOBAHHAS MEIUIMHA,
perenepaTuBHas MEIUIIMHA.
XapakTepu3oBaTh METO/bI
MeTa00JIOMHOTO ¥ T€HOLICHTPUUECKOTO
aHaJIM3a; UCTI0Jb30BAHUE CTBOJIOBBIX
kietok; [II[P-nnarnocTuky; TapreTHyro
TEpaNuio paka

99



®enepanbhas pabouas mporpamma | buonorust. 10—11 knaccst (yriryGi€HHBINA YpPOBEHB)

PHK-cooeparcawux supycos,
8bI3IBAIOUUX 0COOO ONACHbIE
3a6071e6aHUs YEN08EKA U HCUBOMHBIX

Hroro uacoB o reme

PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB 11O ITPOI'PAMME
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11 KJIACC

HanmenoBanue

No KommuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3zeioB U TeEM [IporpamMmmHoOe conep:kaHue

n/m 4acoB oOy4aromuxcs

y4e0HOro mpeMeTa
1 | Tema «3apoxaeHne u pa3BuTHe 3BOJIONUOHHBIX MPEACTABJICHUI B OHOJIOrMH »
1.1 | OBomtouroHHAs 1 OBomonmonHas teopust Y. Jlapsuna. PackpeiBath copepxanre TEpMUHOB U

teopus Y. [lapeuna

[TpeanochlIKu BOBHUKHOBEHUS
napBuHHA3Ma. JKW3Hb U HAy4YHas
nestenbHOCTh Y. JlapBHHA.
JdeMoHCcTpanuun

IToprpetel: Apucrorens, K. JInnuen,
K. b. JTamapk, 3. K. Cent-Unep,

K. KroBbe, Y. [lapBuH.

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

(o Jlamapky)», «MexaHusm
dbopMupoBaHUS TPUCTIOCOOICHUN

y PacCT€HHI U KUBOTHBIX

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

MOHSATUI: KpEallMOHU3M, BU/I,
CUCTeMaTHKa, OMHapHas HOMEHKJIATypa,
UCKYCCTBEHHAsI CUCTEMA
KJaccuuKaIi OPraHu3MOB,
HUCTOPUYECKUN METOI, TAPBUHU3M.
XapakTepu3oBaTh B3I bl
Apucrorens, Omnenokna, Jlykpenns
Kapa, [Ix. Pes Ha pa3BuTHe )KuBO
MIPUPO/IBI.

Ouenusathb Bkiaa K. JIuaues

B pa3BUTHE OMOJIOTHH.

CpaBHUBaTh B3rJISbI HA BUJT U
spomonuio K. JIunues, XK. b. Jlamapka
u Y. JlapBuHa.

Kpurnueckn oneHuBaTh
KpEallMOHUCTCKUE B3IJISIAbI HA JKUBYIO
MIPUPOSTY.

[lepeyucnsaTe KyJIbTYpHO-UCTOPUUECKUE
1 €CTeCTBEHHO-HAy4YHbIE MPENOCHUIKH
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MOSIBJICHUS 3BOJIIOLIMOHHON TEOPUU

Y. JlapBuHa.

OnuceiBaTh poib UCTOPUUECKOTO
METO/1A.

Nznarate cynmHOCTh 3BOIIOIMOHHOM
teopun Y. JlapsuHa.

Ha3sbiBaTh 0cHOBHBIE (hakThl OHorpaduu
Y. JlapBuHa ¥ dTaIbl CO31aHU UM
ABOJIFOLIMOHHON TEOPUHU

1.2

JIBKYIIIHE CUJIBI
ABOJIIOIIMH BUJOB
no Y. JlapBuny

JIBUKyIIME CUIIBI DBOJIIOIIMN BUIOB
no Y. JlapBuny (BbIcOKast
WHTEHCHUBHOCTDH Pa3MHOKCHHUSI
OpPraHM3MOB, HaCJEICTBEHHAs
W3MEHYUBOCTh, OOpHOa

3a CyILIECTBOBAHUE, €CTECTBEHHBIN U
HMCKYCCTBEHHBIN O0TOOD).
JdemoHcTpanumn

Iloprper: Y. /lapBuH.

Tabnuibl U cxeMbl: «DPOpMbI OOPHOBI
3a cymiecTBoBaHue, «Ilopoas
roiyoei», « MHOrooOpasue
KyJbTYPHBIX (DOPM KaIyCThI»,
«ITopobl mOMaINTHUX JKUBOTHBIXY,
«Cxema 00pa3oBaHuUsl HOBBIX BUJIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHUSI TBYKYIIIMX CHJT
HBOJTIOITU Y

PackpsiBaTh conepkaHle TEPMUHOB U
NOHSTUI: HACJIEICTBEHHOCTb,
HM3MEHYUBOCTb, UCKYCCTBEHHBINA OTOOP,
0opn0a 3a CylecTBOBaHHUE,
€CTECTBEHHBIN 0TOOD.

N3narate cynHoOCTh y4eHUs

Y. JapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh ABUKYIIUE CUIIbI
ABOJIOLUH BUJOB 110 J[apBuHY.
[IpuMeHATh 3HaHUA O ABWKYIIMX CHJIAX
ABOJIIOLMH BUAOB 10 J[apBUHY

JUTsE OOBSICHEHUSI MHOT000pasust BUJIOB,
OpOJ TOMAIIIHUX )KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUMN
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1.3 | ®opmupoBanue 1 OdopmiieHne cuHTETUYECKON Teopun | PackpeIiBaTh copep:kaHne TEPMUHOB U
CUHTETUYECKON spomonuu (CTI). Heittpanshas MOHSATUN: JTapBUHU3M, MyTallUU,
TEOPUHU IBOJIFOLIUU Teopus sBosronuu. CoBpeMeHHas MYTALMOHHBII IIPOLECC.

HBOJIIOLIMOHHAS] OMOJIOTHUSI. OOBICHATH IPUYMHBI KPU3HCA
3HaueHKe PBOITIOIMOHHON TEOpUHr JapBUHU3MA.
B (DOpMHUPOBAHUM €CTECTBEHHO- O060CHOBBIBATH 3aKOHOMEPHOCTh
Hay4YHOW KapTUHBI MUpAa. TpaHcpopMallMK TapBUHU3MA
JleMmoHcTpanum B CUHTETHYECKYIO TEOPHIO 3BOJIFOLIUU
IMoprpetsl: C. C. UeTBEepHUKOB, (CTD9).
N. U. llImansrayzex, Jx. XonmaenH, Mzmarate ocHoBHBIC MonoxkeHUss CTO.
J1. K. benses. OuenuBath Bkaaf . [le @pusa,
Tabauie! v cxembl: «OCHOBHBIE C. C. YerBepukosa,
IIOJIOKEHUSI CHUHTETUYECKOU TEOPUHU N. N. [lImansraysena, /1. K. bensieBa
ABOJIIOITUN B hopmuposanue CTD.
OuenuBath 3HaueHue CTO
B (hOpMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUPa
Hroro yacoB o teme 4
2 | Tema « MUKpPO3BOIIOLMSA U €€ Pe3yabTATbD?

2.1 | Drambl 3 [TonynAnus Kak d1eMeHTapHast PackpeiBaTh conep:kaHue TEPMUHOB U
HBOJIFOIIMOHHOIO eanHuna 3Boround. COBpeMEHHbIE MOHATUI: MUKPO3BOJIIOLIHS,
nporecca: METO/Ibl OLICHKU T€HETHYECKOrO MaKpO3BOJIIOLMS, MyTallly, TOMYJISLHUA,
MHKPOIBOJIIOLUS U pa3zHooOpa3ust U CTPYKTYpbI KOMOUWHAIUK T€HOB, FT€HO(POH/I,
MaKpO3BOJIFOLIUS. nonynauuid. I3Menenue renoona AJIEMEHTAPHOE IBOJIIOLIMOHHOE SIBJICHUE.
[onysius — MONYJIALIMY KaK 3JIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOIIOIUIO KaK
AJIeMEHTapHas SBOJIFOIIMOHHOE SIBJIEHUE. 3aKOH 9Tal MOSBJICHUS IPUCIIOCOOICHUN U

CAMHHUIIAa 5BOJIIOIINN

I'CHCTHUYCCKOI'O PaBHOBCCHA

BUJI000Pa30BaHUS.
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JIx. Xapau, B. BaitnOepra.
JdemoHcTpanumn

Tabnuip! 1 cxeMbl: «MyTarmoHHas
U3MEHYUBOCTBY, «IlomynsinoHHast
CTPYKTYpa BUAa», «CxeMa mposiBICHUS
3akoHa Xapau—BaitnGepray.
JlaboparopHuasi padora

«BpIsiBIIEHHE U3MEHUMBOCTH Yy 0CO0€H
OJIHOTO BUJIa»

XapakTepu30BaTh MOMYJSINI0 KAK
AJIEMEHTAPHYIO €IUHULLY SBOJIFOLIUH.
[TepedunciiaTe NpU3HAKK UACATBHON
MOMYJISIIUN U OOBACHSTH YCIOBHSI
BBIITOJIHEHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEIOLINECS 3HAHUS

JUTSL OOBSICHEHUS! TPUYMH U3MEHYUBOCTH
y ocobeii ogHOT0 BUAA

2.2

DJleMeHTapHbIC
(bakTOopbI IBOTIOIUU

DOnemeHTapHble (PaKTOPBI (IBUKYILKE
CHUJIBI) ABOTIOLMH. MyTallMOHHBIN
nporiecc. KomOuHaTuBHas
M3MEHYMBOCTD. [[peiid reHos —
CIIy4allHbIC HEHANPABJICHHBIC
M3MEHEHHMS 4acTOT aJIeNIen

B onmyysiusx. JpQext ocHoBaTersl.
Dppexm 6ymvirouH020 copabILIKAL.
CHudicenue 2enemuyecko2o
PAa3Hoo0pasus: NPUYUHLL U C1e0CMBUSL.
lIposesnenue s¢pgpexma opetigha 2ernos
8 OOLUUX U MATILIX NONYIAYUSX.
Murpaunu. M3omsuus nonyisuumn:
reorpaduueckast (IpoCcTpaHCTBEHHAs),
Ouosiornueckas (pernpoayKTUBHAS).
JleMoHcTpanum

Hoprpersl: C. C. YeTBEepHKOB,

. Maiip.

PackpbiBaTh coepxaHue TEPMUHOB U
ITOHSITAM: MYTallMOHHBIN MPOLIECC,
KOMOWHATHUBHAs U3MEHYUBOCTb,
MONYJIAIIMOHHBIE BOJIHBI, Ipeii() TeHOB,
MUTpaIu, U30JILMs, Teorpaduueckas
(IpocTpaHCTBEHHAs) U30JIALINS,
Oounonoruyeckas (penpoayKTUBHAS)
u3ossus, 3¢ ekt ocHoBaTens, Y heKT
OYTBLUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh JIeMEHTapHbIE
(hakTOpHhI (IBMKYIIUE CUIIBI) SBOJTFOIIUH.
Ouenubats Bkaajg C. C. YerBepukona,
9. Maiipa B pa3BUTHE 3BOJIIOIMOHHOT O
YUCHHUSL.

OOBSACHITH TPUUUHBI HEHATTPABICHHOTO
JEHUCTBHS DIIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (PaKTOPOB.

[IpuMeHsATh UMEIOIIKECS 3HAHUS
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TaOauuel 1 cxembl: «/IBHKYyIIME CHITBI
ABOITIOLHUMNY, « DKOJIOTHYECKast
W30JIALUS ONMYJISALUNA CEBAHCKOU
dopenny, «I"eorpaduueckast H30IAIMSL
JIUCTBEHHUIIBI CUOUPCKOHN 1
JINCTBEHHMUIIBI JAYPCKOW»,
«lTomyALIMOHHBIE BOJHBI YUCIEHHOCTH
XUITHUKOB U KEPTB»

O IBMKYIIUX CHJIaX BOJIIOLUN
JUIsl OOBSICHEHUS MPUYUH Pa3HOOOpa3us
reHo(OoH/1a MOIMYJISIHN OJTHOTO BHIA

2.3

EctecTBenHBbIM
otoop —
HAIPaBJIAOMINN
(hakTOp HBOJIOLINHU

EcrectBenHbIi 0TOOp —
HAPABIISIOMIHKN (PaKTOP IBOJIOLHUU.
@®opMBbI €CTECTBEHHOT'0 0TOOpa:
JIBUKYIIUH, CTAOMIIM3UPYIOLIUH,
pa3phIBarONINil (IU3PYNTUBHBIN).
[TonoBoit oT60p. Bo3HUKHOBEHME U
ABOJIOLHS COLMAIIBHOTO TTOBEAEHUS
KUBOTHBIX.

JdemoHcTpanumn

Tabaunel ¥ cxeMbl: «Cxema qeiicTBUS
€CTECTBEHHOr0 0T00pay, «DopmMbl
O0pBLOBI 3a CYIIIECTBOBAHUEY,
«MHIyCTpHAIbHBINM MEIIAHU3M,
«7KuBBIE UCKOIIAEMBIE

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSATHUM: €CTECTBEHHBINH O0TOOP,
JBIDKYIIUN 0TOOP, CTAOMIM3UPYIOITHN
0TOOP, pa3pblBatOLIN 0TOOP, MOJIOBOM
oT0op.

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

Paznmuuate HopMbl €CTECTBEHHOTO
oT0Opa B MOMYJISAUSIX, TPUBOIUTH
PUMEPHI IEUCTBUS B MOMYJISAIUAX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPEANOCHUTKH JIJIST ACUCTBUS
JBIDKYIICH U CTaOMIM3UpYIOIeH Gpopm
€CTECTBEHHOr0 0TOOpa.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
oT0opa, enaTh BEIBOJBI HA OCHOBE
CpaBHEHUSI.
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[IpMeHATh UMETOIITHECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUIsl OOBSICHEHUS TTPOIIECCOB,
MIPOMCXOISAIINX B IMOMYJISIITUASX BUJIOB
OpPTraHW3MOB

2.4

[Ipucrnoco6ieHHOCTh
OpPraHu3MOB KakK
pe3ynbTaT
MUKPOIBOJFOIIMH

[Tprcnoco6IeHHOCTh OPraHU3MOB KaK
pE3YyABTAT MUKPOIBOJIIOIUH.
Bo3nukHOBEHHE MPUCITOCOOTICHUI

y OpraiusmoB. ApoMop§o3sl U
uauoananTtauuu. [Ipumepsr
IPUCTIOCOOJIEHUN Y OPTraHU3MOB:
Mopdooruyeckue, Gpru3noIoru4ecKue,
OMOXMMHYECKHE, ITOBSICHYECKHE.
OTHOCUTETHLHOCTD MPHUCIIOCOOJICHHOCTH
OpraHU3MOB.

JdemoHcTpanumn

TaOauITel ¥ CXEMBI:
«ITokpoBUTENHCTBEHHASI OKPACKA
KUBOTHBIX», «[Ipeaynpexnaromas
OKpacka KUBOTHBIX»,
«Duznonornyeckue aganTaluum,
«IIpucnoco0aeHHOCTh OPraHU3MOB U
€€ OTHOCUTEJIbHOCTBY.
Oo6opynoBanue: repOapuu pacTEHUI;
KOJUICKIIUM HACEKOMBIX; Uy4esia MTUI] U
3BEPEN C IPUMEPAMHU PA3IINYHBIX
IPUCTIOCOOJICHUIA.

PackpbiBaTh conepxaHue TEpMUHA
MPUCTIOCOOJICHHOCTh OPraHU3MOB
(amanranus), apomopdos,
UAMO0a AN TaIKs.

[IprBOIUTH KOHKPETHBIEC TPUMEPDI
IpUCTIOCOOTIEHUN OpraHU3MOB
(mopdonoruueckue, puznoIoruuecKue,
OMOXMMHUYECKHE, TTOBEICHUCCKHE).
OOBICHATH MEXaHU3M BO3SHHUKHOBEHUS
MPUCIIOCOOJICHUI Y OPraHU3MOB.
[IpuBoUTH MpUMEpsI apoMoph030B U
WIM0AIaNTAlUi y PACTECHUHN U
KUBOTHBIX.

OOBSACHITH POJIL apOMOP(}O30B

B OCBOCHHMH OpPraHrW3MaMu HOBBIX CPeJl
oOUTaHUS.

OOBICHATH POJIb UAKOATANITAIITN

B [IPUCIIOCOOJIEHUH OPraHU3MOB

K KOHKPETHBIM YCIIOBUSM CPEJIbI.
JIloKka3bIBaTh OTHOCUTEIIBHBIN XapaKkTep
MPUCTIOCOOJIEHHOCTH Y TIPUBOJUTH
MIPUMEPHI OTHOCUTEIHHOCTH aJjanTaIui.
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JlaboparopHasi pabora
«IIpucnocoOaeHus: OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11€JIECO00PA3HOCTHY.
JlaGopaTopHas padora

«3yuenue apomopho30B u
UIMOAJAIITAllUN Y PACTEHUN U
KUBOTHBIX»

PackpbIBaTh 3HAUCHUE JBIKYIIAX CHUIT
ABOJIIOIIUH B (HOPMUPOBAHUU
MIPUCIIOCOOICHHI

2.5

Bun, ero kpurepuu u
CTPYKTYypa

Bupn, ero kpurepuu u cTpykrypa.
JdeMoHCcTpanuu

Tabnuiet u cxembl: «Kpurepuu Busay,
«Bunpl-nBoitHukn», «CTpyKTypa Bruaa
B IIPUPOJIEN.

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

«CpaBHEeHME BUJIOB

110 MOP(OJIOTHIECKOMY KPUTEPHIO»

PackpbiBaTh conepxaHue TEPMUHOB U
NOHSITUI: BUJ, KpUTEPUHU BUJA,
noJuMop(u3M, BUJIbI-IBOMHUKH, apea,
AKOJIOTMYeCcKasi HUIIA, TOMYJISIIIHS,
BUJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHEMUKH, TTOABUIBI, DKOTHIIHI.
XapakTepu3oBaTh KPUTCPUHU BUIA
(Mopdonorndeckuii, reHeTUUECKU,
OMOXMMUYECKU, reorpapuuecKui,
AKOJIOTUYECKUN, OMOXMMUYSCKHUI ).
OOBsICHATH HEOOXOTUMOCTh
UCIIOJIb30BaHUS BCEH COBOKYIHOCTHU
KPUTEPUEB JIJISl OTIPEICICHUS BUIOBOU
PUHAITICKHOCTH OpraHU3Ma.
[lepeuncnsiT OCHOBHBIE
BHYTPHUBHIOBBIC TPYIIITUPOBKH.
OOBSICHATH TIPUYHHBI CYIICCTBOBAHUS
MOHO- ¥ TIOJTUTUTTUYECKUX BUIIOB.
CpaBHUBATH BUJBI 11O
MOP(OTOTUIECKOMY KPUTEPHUIO
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2.6

BunooOpazoBanue kak
pe3yJbTaT
MUKPO3BOJIIOLIUH.
CBsi3b
MUKPOIBOIOIAH U
ATMUIEMHOJIOTUN

Bunoo6pa3oBanue kKak pe3yiabTaT
MUKPOIBOIIIOIINH. M3omsmust —
KIJIF0U€BOH (haKTOp BUI000pa30BaHUS.
[Tyt 1 ciocoObl BU000pa30BaHUS:
ajutonarpudeckoe (reorpaduueckoe),
CUMITATPUUECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOEY (ITOJIUILIIONIU3aIus,
rubpuan3anus). JJmureasHoCcTh
HBOJTIOIIMOHHBIX TTPOIIECCOB.
Mexanu3mbl GOpMUPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOPa3HHL.

Posp 3BOMIOIIMOHHON OMOJIOTUH

B pa3pabOTKe HAY4YHBIX METOIOB
COXpaHeHHs1 OnopazHooOpasusi.
MUKpO3BOIIONHS ¥ KODBOJIFOLIHS
Mapa3uToB U UX X035ieB. MexXaHNU3MBbl
(hopMHUpOBaHUS YCTOWYUBOCTH

K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI
C HEW.

JdeMoHCcTpanuu

Tabmuiter u cxembl: «CIOCOOBI
BU1000pa3oBaHusy, «I eorpaduyeckoe
BUJI000pa30oBaHue TPEX BUJIOB
JIAHJBIIICHY, « IKOJIOTHYECKOE
BUJI000pa30BaHUE BUIOB CHHUID,
«Ilomnonae! pacrenuniin, «Kamycrao-
PEACUYHBIN THOPHTY.

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

XapakTepu30BaTh BU1000pa30BaHUe
KaK pPe3yJIbTaT MUKPOIBOJIIOIIHH.
OOBICHATD POITH U3OJISALIHH

B 00pa30BaHNU HOBBIX BHUJIOB.
XapakTepru30BaTh PA3IMIHbIC CIIOCOOBI
BUI000pa30BaHus (Q/UTOMATPUIECKOE,
CUMITIaTPUYECKOE).

[IprBOIUTH KOHKPETHBIC TTPHUMEPHI
BUJIOB, 00Pa30BaBIIUXCS PA3TNIHBIMU
crocobamu.

[IpumeHsTh 3HaHUS CIIOCOOOB
BU1000pa30BaHus JIs OOBSICHEHHS
MIPUYUH MHOT000pa3us BUIOB.
OOBICHATH BOBHUKHOBCHHE
YCTOWMYMBOCTH MAaTOI€HOB

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

Hroro yacos 1o reme 14
3 | Tema «Makpo3BoJIOLIMS U €€ pe3yabTAThD)
3.1 | MakposBomronus. 1 Metoasl U3ydeHus: MaKpO3BOJIFOLUH. PackpeiBaTh conep:kaHue TEPMUHOB U
[Taneonronoruueckue [TaneoHTONOrNUECKNE METOIBI HOHATUI: MaKpOIBOJIIOLIMS
METO/Ibl U3YUECHHUS u3yudeHus sBomounu. Ilepexoansie (punorenes), nepexoaHbie GOPMBL,
IBOJIIOLIMHT (bopMBbI U (PUITOTEHETUYECKUE PATIBI dunoreneTuvecKue psAabl,
OpPraHU3MOB. MAJI€OHTOJIOTHSL.
JleMOHCTpauuu XapakTepu30BaTh MaKPOIBOIIOLHUIO KaK
Tabnuibl ¥ cXembl: HaJIBUJIOBYIO 3BOJIIOLUIO 00pa30oBaHUs
«DPUIOreHETUYECKUH P JIOIIAIN, KPYITHBIX TAKCOHOMUYECKUX €UHUII.
«ApXeomnTepuKcy, «3Bepo3yonie OOBsICHATH 3HAUCHUE
amepb», «Creromnedanby, MaJIEOHTOJIOIMUECKUX UCCIICAOBAHUN
«Punnopute», «CemeHHbIE JUISL TOJTy4YeHus: (PAKTOB IBOJIIOLIMU
NaOPOTHUKWY. OpPraHU3MOB.
Oo0opynoBanme: KOJIEKINH, [IpuBOOUTE MPUMEPHI OPraHNU3MOB,
repoapuu, MyJsKA HCKOIIAEMBbIX OTHOCSIUXCS K IEPEXOAHBIM (hopMaMm.
OCTaTKOB OPraHu3MOB HaspiBath rpymnisl opraHu3mMoB,
JUTSL KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTHYeCcKue psIbl.
CpaBHUMBATH NPOLECCHI
MaKpO3BOJIIOIMY U MUKPO3BOIIOIUH
3.2 | buoreorpaduueckue 1 buoreorpadguueckue Mmeronbl u3ydeHus | PackpbiBaTh cojiepKaHue TEPMUHOB U
METObI U3YUCHUS sBomoru. CpaBHeHUE (HIIOPHI U MOHATUM: Ouoreorpadus, SHIEMUKH,
HBOJIIOLIUU (bayHbl MAaTEPUKOB U OCTPOBOB. PEIUKTHI.
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buoreorpadguueckue 001acTi 3eMIIH.
Bunabl-3HIEMUKH U PETTUKTBHI.
JemoHcTpanumn

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

OO60CHOBBIBATH 3HAUCHUE
ouoreorpaduu s U3y4eHuUs
HBOJIIOLIMU OPTaHU3MOB.

[lepeuncnsate Ouoreorpaduyeckue
obyactu 3eMiu U OOBSCHATH PUUUHBI
WX BBIJICIICHHUS.

CpaBuuBathb Quiopy u hayHy MaTepuKkoB
U OCTPOBOB, PACTEHUS U KUBOTHBIX
pa3HbIX OuoreorpaduuecKkux 00IacTe.
[IpuBOIUTH IPUMEPHI PETUKTOBBIX
OpPraHu3MOB, BUI0B-IHICMHUKOB.
OOBSICHATH IPUYMHBI COXPAHCHUS
BUJIOB DHJIEMHUKOB M (OKHUBBIX
MCKOTIAeMBbIX»

3.3

DOMOpUOIOrHYeCcKue U
CPaBHHUTEJILHO-
Mopdosoruyeckue
METOJIbl U3YYCHUS
IBOJTIOIIUHN

OMOpHOSIOTUYECKHE U CPAaBHUTEIBHO-
MOP(OJIOTUYECKUE METObI U3yUEHUS
ABOJTIONNH. | 'eHeTHYECKEe MEXaHNU3MbI
ABOJTIOIIUU OHTOTCHE3a U TIOSIBIICHHS
HBOJIIOIIMOHHBIX HOBILIECTB.
['oMonoruyHbIC U aHATOTMYHbIE
oprasbl. PyaumeHTapHbie Opranbl U
aTaBU3Mbl. MOJIEKYJISIPHO-
TCHETHYECKUE, OMOXUMUIECKUC U
MaTeMaTHYeCKHE METObI N3YICHUS
SBOIIOIMH. | OMOJIOTUYHEIE T€HEL.
CoBpeMeHHBIE METOIBI TIOCTPOCHHUSI
(bUIIOTEHETUYECKUX JIEPEBHEB.

PackpbiBaTh conepxkaHue TEPMUHOB U
MOHSATUI: SMOpUOIOTHSs, MOPhOIIOTHS,
rOMOJIOTUYHBIE Y AHAJIOTUYHbIE OPraHbl,
PYAUMEHTBI, aTaBU3Mbl, OMOXUMHUYECKast
rOMOJIOTHSI.

XapakTepu30BaTh IMOPUOJIOTHUECKHE,
CPaBHUTEIBHO-MOP(OJIOTUYECKHE,
MOJIEKYJISpPHO-T€HETUYECKHE,
OMOXMMUYECKHUE, MATEMATUYECKHE
METO/Ibl U3YUEHHS IBOJIIOLIMH.
OOBICHATH 3HAYEHNE SMOPUOJIOTHH,
CPaBHHUTEJIBHONU MOP(OJIOTUH,
MOJIEKYJIIPHOU F€HETUKH, OMOXUMUH,
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XpOMOCOMHBIE MYTAIIUX U 3BOJIOLIUS
F€HOMOB.

JemoHcTpanumn

IToprpets: K. M. bap,

A. O. KoBanesckuii, @. Mroiep,

. I'ekkens.

Ta6aunel U cxemul: «HauaasHbIe
cTagauu SMOPHOHAIBLHOTO Pa3BUTHS
IMO3BOHOYHBIX KUBOTHBIX),
«I'oMOJIOTMYHBIE ¥ aHAJIOTUYHbBIC
oprasbD», «PyaIuMeHTB», « ATABU3MBI»,
«XpOMOCOMHBIE HA0OPHI YETIOBEKA U
IIAMITaH3E».

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

OmonHGOPMaTUKH JJI U3YUCHUS
ABOJIOLUH OPTaHU3MOB.

OuenuBath Bkiaa A. O. KoBaneBckoro
B Pa3BUTHUE HBOJIOLIMOHHOTO YUEHHUSI.
OnuchiBaTh TCHETUYECKUE MEXAHU3MBI
ABOJIIOIIMM OHTOT'€HE3a U TIOSIBJICHUS
ABOJKOLMOHHBIX HOBUIECTB.

[IpuBOAUTH PUMEPHI aTABU3MOB U
PYIUMEHTAPHBIX OPraHOB Y Pa3IMYHbBIX
OpraHU3MOB U OOBSCHSITh MPUYUHBI UX
MIOSIBJICHUSI.

[IpuBOAUTH MPUMEPHI TOMOJIOTUYHBIX U
aQHAJIOTUYHBIX OPTaHOB.

CpaBHMBaATh CTPOEHUE OPraHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMATHYECKUX TPYIIIL.

[IpuBOIUTH TPUMEPHI OMOXUMHYECKOU
Y TEHHOW T'OMOJIOTHH.

OneHuBaTh 3HaUeHUE OMOMH(DOPMATHUKHU
IUTSl U3Y4YEHUS 3aKOHOMEPHOCTEN
ABOJIIOLIUHU

34

OO61me
3aKOHOMEPHOCTH
ABOJIIOIUU

OO61re 3aKOHOMEPHOCTH (TIPaBUIIa)
ABOMIOUMH. [Ipunyun cmenvl hynkyuil.
HeobpatumocTs 3BOIONNH.
AnanTuBHAs paguanusl.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOIUH.
JdemoHcTpanumn

PackpsiBaTh conepkaHle TEPMUHOB U
MOHATUI: CMEHA (PYHKLUI OpPraHoB,
HEOOPAaTUMOCTh IBOJIIOIMH, aJalITUBHAS
paauanysi, HEpaBHOMEPHOCTb TEMIIOB
ABOJIIOLINH, YEPEAOBAHNUE TITaABHBIX
HANPABJIECHUU IBOIIOLINU.
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Tabdaunel 1 cxemsl: «I JITaBHBIE
HaIlpaBJICHUsI BOJIIOIUNY, «O01IIHIe
3aKOHOMEPHOCTH 3BOJIIOLIAN

AHanM3UpoOBaTh TPUUUHBI YEPETOBAHUS
IJIABHBIX HANPABIECHUH 3BOIIOLUN.
[IpuBOINUTH MPUMEPBI TPOUCXOXKICHHUS
OpPraHU3MOB OT
HEeCMeNUaIu3uPOBAHHBIX TIPEIKOB U UX
IIPOrPECCUPYIOLIEN CIIEUATN3ALUH.
OOBACHATH IPUYHUHBI HEPABHOMEPHOCTHU
TEMIIOB BOJIIOLUU.

[IpuBOAMTE IpUMEPHI aJANITUBHOU
paaralny y OpraHu3MOB.

OOBACHATH MPUYUHBI HEOOPATUMOCTH
HBOJIIOLIUN

HToro yacoB no teme 6
4 | Tema «IIponcxoxkaeHue U pa3BUTHE JKU3HU Ha 3eMJie»
4.1 | I'unoressl 2 HayuHble runoresbsl MpoOUCX0XKAECHUS PackpeiBath copepxanre TEpPMUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emiie

AKU3HU Ha 3emie. AOuorexnes u
na"cuepMmus. Jlonayunsie
MIPEACTaBICHUS O 3aPOXKICHUU KU3HU
(kpeanonusm). 'unoresa
MIOCTOSIHHOTO CaMO3apOXkKJEHUSI )KU3HU
u e€ onposepkeHue onbitamu O. Penn,
JI. Cnamnanuanu, JI. ITacrepa.
[IpoucxoxaeHne KU3HU U
acTpoOHOJIOT U

JdemoHcTpanumn

IToptpetsl: @. Penu, JI. Cnannanianm,
JI. TTacrep.

MOHATHUI: KpEeallnOHU3M, BUTAIIU3M,
MaHcrepmusi, abuoreHes.

N3narath HaydHBIC TUITOTE3bI K TCOPHH
MIPOMCXOXKICHUS )KU3HU Ha 3emuie.
OuennBath Bkiaajg @. Penn,

JI. Cnanmnanuanu, JI. Iactepa

B (hopMHUpOBaHUE HAYIHBIX B3TJISII0B
Ha TIPOMCXOXKICHHUE )KU3HU Ha 3eMIIe.
[lepeuncnsiTe CTaANU PA3BUTHUS KUZHU
Ha 3emie, COrJIacCHO TeOpUr OMOTo33a
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Tabnuiibl U cxeMbl: «CxeMa OrbITa
@. Penn», «Cxema onsita JI. [lacTepa
110 U3YUYECHUIO CaMO3apOKICHUS
KUAZHID)

4.2

OCHOBHBIE 3TaIlbI
HEOPraHu4yeCKOu
SBOJIIOIIUH

OcCHOBHBIE ATallbl HEOPraHUYECKOMN
sBosronmu. [ nanerapuas
(reonorunueckas) HBOIIOLIHUS.
XuMudeckast 3BOIIONUA. AOUOTreHHBII
CUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprannueckux. Onsir C. Musiepa
u I'. FOpu. O6pazoBanue nMoiMmMepoB
n3 MmoHOMepoB. KoanepBaTHas
runore3a A.M. Onapuna, runoresa
nepBuuHoro Oynpona J[xx. Xonnaena,
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 onbITa
C. Mumniepa, I'. FOpu», «Otansl
HEOPraHWYECKOM IBOJIFOLINI.

PackpbiBaTh copepxkaHrue TEPMUHOB U
MMOHATHUM: T'€OJIOTHYSCKAs DBOJIOIHA,
XUMUYECKasi DBOJIIOLMS, aOMOreHHBIN
CUHTE3, epBUYHAs aTMocdepa,
KOallepBaTHBIC KaIlju, puO03UMBI,
IPOOHOHTHI.

XapakTepu30BaTh OCHOBHBIEC ATAIIbI
XUMHUYECKOUN DBOJIIOIINH.

Ha3piBaTh XMUMHYECKHU COCTaB
nepBUYHON arMochepsl 3eMIu.
OuenuBats Bkian C. Muiepa,

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

B (hopMHUpOBaHNE HAYIHBIX B3TJISII0B
Ha MPOUCXOXKIECHUE )KU3HU Ha 3emIIe.
OnuceiBaTh yCI0OBUSI, HEOOXOIUMBIE
JUUIs. aOMOT€HHOI'0 CUHTE3a
OpraHUYECKUX COCTMHECHUM.
[TIpuBOAUTE MPUMEPHI MOJIEKYI,

Yy KOTOPBIX BO3HUKJIIU MTPOIIECCHI
T€HETUYECKOr0 KOMUPOBAHUS U
(hepMeHTaTUBHAS AKTUBHOCTb.
OO00CHOBBIBAaTh HEBO3MOKHOCTD
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BupryajabHasi 1adopaTopHas padora
«MopenupoBaHue onbIToB Musiepa—
KOpu 1o n3ydennro abuoreHHoro
CUHTE3a OPraHNYeCKUX COCTMHEHUI

B IIEpBUYHON aTMochepe»

MMOBTOPHOTO BOZHUKHOBEHUS KU3HU HA
3emiie

4.3 | Uctopus 3emnu u Ucropus 3emau u MeTobl €€ PackpeiBath copepxanre TEpMUHOB U
METO/IbI €€ U3Y4EHHUS n3ydyeHus. Mickonaemple OpraHnyecKUe | MOHSITUI: T€OXPOHOJIOTUs
ocTaTku. ['eoXxpoHonorus u €€ MeTolibl. | (OTHOCUTENbHAs, A0COJIFOTHAS ),
OTtHocuTenbHasA U a0COMOTHAS OKaMEHEJIOCTH, METOJIbI
TE€OXPOHOJIOTHS. ['€0OXpOHOTIOrHYECKass | FEOXPOHOJIOTMH, T€OXPOHOJIOTUYECKas
IIKaJIa: 30HBI, 3Pbl, IEPUOIBI, FTIOXU. IIKaJIa: 0HBI, 3Pbl, IEPUOIBI, STIOXU.
JleMoOHCTpanu XapakTepu3oBaTh METObI U3yUEHUS
TabJUIIbl U CXEMBL: WCTOPUHU 3EMIIH.
«I"eoxpoHOIOrNYECKas MKaJIay. [lepeuncnaTe pazneiibl
O0opynoBanme: KOJUICKIIUU F€OXPOHOJOTMYECKON IIKAJIBI.
OKaMEHENO0CTEN, MOJIE3HBIX OueHnBaTh 3HAUEHUE NCKOMAEMBbIX
HCKOMAEMbIX; MYJISKA OPraHUYECKUX OCTATKOB JIJIsl U3YYEHHUS] UCTOPUH
OCTAaTKOB OPraHU3MOB. pa3BUTHS KU3HU Ha 3eMII€.
JlaboparopHasi padora OOBSACHSTH XapaKTep pacrpeaeeHus
«/3ydueHue u onmcaHue NCKONaeMbIX MCKOITAEMBIX OCTAaTKOB B 36MHOM KOpE.
OCTAaTKOB JIPEBHUX OPraHU3MOB) CpaBHUBATb METObI A0COJIIOTHON U
OTHOCHUTEJIbHOW I€0XPOHOJIOTUH
4.4 | HauanbHbI€ 3Tanbl HavanbpHble Tanbl opraHu4ecKon PackpsiBaTh conep:kaHue TEPMUHOB U

OpraHuYeCcKOu
ABOJIIOLIU U

sBostonuu. [losiBneHue u 3BomoMs
NEPBBIX KJIETOK. DBOIOLHUS
MeTrabonu3Ma. Bo3HUKHOBEHHE MEPBbIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

MOHSATUN: IIOCJICIHUN YHUBEPCAJIbHbBIN
oOITUH TIPEIOK», OJTHOKIETOYHBIC
OpraHu3Mbl, MPOKAPUOTHI, IYKAPUOTHI,
CUMOUMOTreHe3.
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OMOIIEHKH KaK aHaJIOT EPBBIX

Ha 3emJie coobmiectB. CTPOMAaTONIUTHI.
[IpoxkapuoThl U 3yKapUOTHI.
[IpoucxoxaeHue 3yKkapuoT
(cumOuoreHes3). BOMIOIMOHHOE
MIPOUCXOKICHNE BUPYCOB.
JdeMoHCcTpanuu

Tabnuub! u cxembl: «HauanbHble HTanb
OpPraHMYECKOW 3BOTIOLUNY, «CxeMa
o0pa30BaHUs 3YKapHOT IIyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HaYaIbHBIE ATAIbI
OpraHUYEeCKOW IBOJIIOIUU.

[TpuBouTH MpUMeEpHI apoMopdh030B
MEPBbIX OJTHOKJIETOYHBIX OPraHU3MOB.
XapakTepru3oBaTb OCHOBHBIE
MTOJIOXKEHHUSI M JIOKA3aTeJIbCTBA TUIIOTE3bI
CUMOUOreHesa.

Jloka3bIBaTh MOJIyaBTOHOMHOCTb
MUTOXOHAPUHN U TIIIACTHI, UX
MIPOUCXOKJIECHUE OT MPOKAPUOTUUECKUX
KJIETOK.

JlenaTth BBIBOABI O 3HAUCHUU
BO3HUKHOBEHUS (DOTOCUHTE3A,
(dbopMupoBaHUs A1Ipa s JATbHEHUIIIEro
pa3BUTHS KU3HU Ha 3eMIIE.
XapakTepru3oBaTh TUIIOTE3BI
MIPOUCXOXKJIECHUSI BUPYCOB

4.5

DBOMIOLUS 3YKapHOT

[IporucxoxaeHrne MHOTOKJIETOYHBIX
Opranu3MoB. Bo3HHKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHu3MOB.

JdeMoHCcTpanuun

[Toprper: 1. . MeuHuKOB.

Tabymie! M cxeMbl: « HauanpHbIe STAnbl
OpraHMYeCcKou 3Boyronn», «Crucrema
YKWBOU MPUPOJIBI»

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHIN: TPOKAPUOTHI, SYKApUOTHI,
MHOTOKJIETOYHOCTD, CIIEITHATN3aIlNs
KJICTOK, BUPYCHI.

XapakTepru30oBaTh MPOUCXOXKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTh OCOOCHHOCTH
DYKAPHUOTHIECKUX U TTPOKAPUOTHICCKUX
OpPTaHW3MOB.

HasbiBaTh ocHOBHBIE apoMOp(h03bI
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9YKapuoT 1 OLICHHUBATh UX 3HAYCHUC JJIA
IIELHBHGﬁHIGFO Pa3BUTHUA ) KU3HU

4.6 | OCHOBHBIE 3TaIlbI OcCHOBHBIE ATallbl YBOJIIOLMN BBICIIUX | PackpbIBaTh colepkaHnne TEPMUHOB U
HBOJIFOLIMU pacteHuil. OCHOBHbIE apOMOP(O3bI MOHSTUI: BOAOPOCIH, PUHUO(DUTHI,
pacTUTEILHOIO MHUpa pacteHuil. Beixon pacTeHuit Ha cymly. | MXH, TaIOPOTHUKOOOPa3HbIe, CEMEHHbIE

ITosiBjIEHME CIIOPOBBIX PACTEHHI U MAITIOPOTHUKH, FOJIOCEMEHHBIE,
3aBOeBaHKME UMU cyliu. CeMEeHHbIE ITOKPBITOCEMEHHBIE, OeCIoNI0e
pactenus. [IporcxoxieHne BETKOBBIX | MOKOJEHHE (CIOPO(HUT), TIOJI0BOE
pacTeHUH. MOKOJICHUE (TaMeTOoPuT).
JleMoOHCTpanu IlepeuncnsaTe OCHOBHBIE JTAIbI
Tabnuub! u cxembl: «ApoMop( o3kl ABOJIFOLIMM PACTUTENBHOIO MUPA.
pactenuit», «PuHHOPUTHD, Ha3zbiBaTh 0cHOBHBIE apOMOP(HO3bI
«OTHOKJIETOYHBIE BOJOPOCIINY, pacTeHHil U OLIEHUBATh UX
«MHOTOKJIETOYHBIE BOAOPOCIN, ABOJIOLMOHHOE 3HAYECHUE.
«Mxwn», «IlanmopoTHUKWY, CpaBHUBAaTh OCOOCHHOCTH CTPOEHUS
«I"omocemenHble pacTeHus», «Opranbl | paCTEHUM Pa3HBIX OTIEIOB
LBETKOBBIX PACTEHUIN.
Oo6opynoBanue: repdbapun pacTeHUMA
pa3IMYHBIX OTACIIOB.
IIpakTnyeckasi padora
«M3yueHne 0cOOEHHOCTEN CTpOEHNUs
pacTeHM pa3HbIX OTIEIOBY

4.7 | OCHOBHBIE 3TaIlbl OcHOBHBIE 3TaIbl 3BOIIOLNN PackpeIBaTh cosepkaHue TEPMUHOB U

HBOJIFOLIUH )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,
IMPECMBIKArOIMUECCA, IITULBI,
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IlepBbIe XOpIOBBIE KUBOTHBIE. JKNU3HB
B BOJIC. DBOJIIOIIUS TTO3BOHOYHBIX.
[Tpoucxoxnenue aMmpuodHii u
pentwimi. [Ipoucxoxaenue
MJICKONUTAOMNX U nTull. [IpuHuun
KJIF04eBOro apomopdo3za. OcBoeHue
OECITI03BOHOYHBIMH U TT03BOHOYHBIMU
KUBOTHBIMU CYIIH.

JemoHcTpanumn

Tabmuier u cxembl: «CxeMa pa3BUTHS
KUBOTHOTO MHPa», «ApoMopho3bl
KUBOTHBIX», «[IpocTeimme,
«KumeynononoctHeiey, «Ilnockue
yepBu», «HieHucTonoruey, «PuObD,
«3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «IITuub,
«MiekonuTaroIme).
O0opynoBanme: KOJJICKIIUU
HACEKOMBIX; BJIAXKHBIE TIPENapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKIIMY UTJIOKOXKHUX; CKEJIEThI
IMO3BOHOYHBIX )KUBOTHBIX; Yy4esa MTHI]
Y 3BEpEN.

IIpakTuyeckas padora

«3ydueHne 0cOOCHHOCTEH CTPOSHUS
ITO3BOHOYHBIX >KUBOTHBIX»

MJIEKOIUTAIOLIHE, SKTOAEpMa,
SHTOJIEpMA, ME30/1epMa, IBYCTOPOHHSIS
CUMMETPHUS, TEIIIOKPOBHOCTb.
[lepeuuncnsaTh OCHOBHBIE TaIbI
ABOJTIOIIMH YKUBOTHOTO MHpA.

Ha3zpiBaTh OCHOBHBIE MpeaanTaluy,
CIIOCOOCTBOBABIIINE BBIXO/Y KMBOTHBIX
Ha cymy.

OueHuBath 3Ha4€HHE PA3BUTHS
HEPBHOUM CHCTEMBI JIJIsl MPUCIIOCOOICHUS
’KUBOTHBIX K YCIOBHSIM OKpY’Karomen
Cpepbl.

OOBACHATH MPUUKHBI SBOJIFOLIMOHHOTO
paciBeTa HaCEKOMbIX, KOCTHBIX PbIO,
NTHUL], MJICKOTTUTAIOLIUX
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4.8

PasButue xu3au
Ha 3emiie

Pa3Butne xxu3Hu Ha 3emiie 1o 3pam U
IeproJaM: apxem, IpoTepo30H,
aJIe030M, Me3030M, KalitHO301. O0mas
XapaKTEepUCTHKa KJIUMaTa u
reoJIOTHYECKUX IporeccoB. [losBienne
Y pacIBET XapaKTePHBIX OPraHU3MOB.
VYrneobpazoBaHue: ero ycaoBus U
BJIMSIHME HA Ta30BbI COCTAB
aTMocdephl.

MaccoBble BBIMUPAaHHS —
AKOJIOTMYECKUE KPU3ZHUCHI TIPOILIOTO.
[IpuyuHbI U CIAEACTBUS MaCCOBBIX
BbIMUpaHuii. COBpEMEHHBIN
AKOJIOTUYECKU KPHU3HUC, €T0
ocobernoctu. [Ipodnema coxpaneHus
O6uopaznooOpasus Ha 3emIie.
JdemoHcTpanumn

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

PackpsiBaTh copepikaHre TEPMUHOB U
TIOHATHUH: apxeH, apxebakTepuu,
[IMaHOOAKTEPUH, TPOTEPO30H,
najgeo30i, KeMOpPH, OPIOBHUK, CHITYD,
JIeBOH, KapOoH, nepmb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PaKOCKOPIHOHBI, MaHIIUPHBIE PHIOBI,
KOTHUJI03aBpbI, ME3030M, [ OH/1BaHa,
JlaBpasus, Tpuac, opa, Mej, XBOMHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OCIIEMHUTHI, aMMOHUTHI, THHO3ABPHI,
apXeOoNTEPUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NaJICOreH, HEOI'eH,
aHTPOIIOI'€H, MaCCOBOE BHIMUPAHUE.
XapakTepu30BaTh pa3BUTHE KU3HU

Ha 3eMJIe 10 3paM U IEPUOJIaM.

VY craHnaBiMBaTh 3aBUCUMOCTD MEXIY
re0JIOTUYECKUMU MPOLECCaMU,
M3MEHEHUSIMU KJIMMaTa U IPOLecCcaMu
B JKMBOW IIPUPOJIE.

OOBICHATH TPUYMHBI PACIIBETA
CHUCTEMATHYECKUX TPYII OpraHu3MOB
B Pa3JIMYHbBIC IPbI U TIEPUOJIBI.
AHaM3UPOBATh NPUYUHBI U CIEACTBUS
MAaCCOBBIX BBIMUPAHHUI.

HaspiBaTh ocHOBHBIE apoMOph03bI
PaCTEHUH U )KUBOTHBIX.
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[TpuBOANTH MPUMEPHI TEPEXOTHBIX
(dbopM OpraHu3MoB.
AHaNM3UPOBaTh MYTH PELICHUS
po0JIeMbl COXpaHEHUS
O6uopazHooOpasus Ha 3emJie

4.9

CoBpemeHHas cucTema
OpPTaHUYECKOT0 MHPA

CoBpeMeHHas CUCTEMA OPraHU4ECKOro
mupa. [IpuHnumne! knaccupukanuu
opranu3MoB. OCHOBHBIE

CUCTCMATHUYCCKUC I'PYIIIILI OPraHUu3MOB.

JdeMoHCcTpanuu
Tabmuibl u cxembl: «CoBpeMeHHas
CHUCTEMa OPTraHUYECKOT O MUPaA»

PackppiBath conepikaHrue TEPMUHOB U
MOHSATHN: OaKTEepPUH, apXEH, BBICIINE
pacTeHus, 3e1E¢HbIe BOJJOPOCIIH,
OarpsiHKU, Oypble BOJOPOCIIH,
MOXOBH/THBIC, TAIOPOTHUKOBUTHBIC,
XBOIICBUIHBIC, TNITAYHOBUIHBIE,
roJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KUIIIEYHOTIOJIOCTHEIE,
MJIOCKWE YePBU, KPYTJIbIe YEPBH,
KOJIbYaThIe YEPBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOP/IOBBIE,
rpuOBbI, TUITATHUKHA, BUPYCHI.
XapakTepr30BaTh COBPEMEHHYIO
CHCTEMY OPraHU4eCKOr'0 MUPA,
Ha3bIBaTh OCHOBHBIE CHCTEMATHUECKHE
TPYIIITBI OPraHU3MOB.

OOBICHATH TPUHIUIIBI KJIACCU(DUKAITUU
OpraHu3MOB.

[lepeuncnate OCHOBHBIE MPU3HAKU
MPOKAPHOT, PACTECHUH, )KUBOTHBIX,
rpuOOB, KPAaCHBIX U OYPBIX BOJIOPOCIEH.

119



®enepanbhas pabouas mporpamma | buonorust. 10—11 knaccst (yriryGi€HHBINA YpPOBEHB)

[IpuBOOUTE MPUMEPHI IPEACTABUTENIEH
OCHOBHBIX CUCTEMAaTUYECKUX IPYIII
OpraHu3MOB

Hrtoro yacoB 1mo Teme 15
5 Tema «IIponcxokaeHHe YeJ10BEKAa — AHTPOIOI eHe3)»
5.1 | AuTpononorus — 1 Paznenel u 3a1aum aHTPONOIOTHH. PackpeiBaTh copepxanre TEPMUHOB U
HayKa O YeJIOBEKE MeTo1bl aHTPOIIOJIOTUH. MOHSATUN: aHTPOIONOT U, MOPGOI0THS,
JdemoHcTpanumn AHTPONOT€HE3, AaHTPOIIOMETPHS,
Tabmuibl u cxembl: «MeToabl PEKOHCTPYKLIUA, apXECOJIOrus,
AHTPOMOJIOT UM sTHOTrpadus.
Oo6opynoBanue: MyJsLKU Ha3spiBats pasnens! u 3a1aun
OKaMEHEJIOCTEM, IPEIMETOB AHTPOIIOJIOTHH.
MaTEpUAIIBHON KYJIbTYPbI IPEAKOB XapakTepru3oBaTb METO/IbI
yesoBeka; Gpororpaduu HaXOA0K AHTPOIIOJIOTUM U CPABHUBATH UX MEKIY
VICKOITA€MBIX OCTaTKOB YeJIOBEKa cO0OIi.
Brigenars Bompockl 3BOJIFOIUU
YeJI0BEKA, UCCIIEIyEMbIE TTPU TTOMOIIU
Pa3JIMYHBIX METOAOB
5.2 | Pa3Butue 1 CraHoBneHHUE TPEACTABICHUN PackpeiBath copepxaHre TEPMUHOB U
MPEJCTAaBICHUN O MIPOUCXOKICHUHU YEJIOBEKA. MOHATUI: AaHTPONIOT€HHAs TEOPHs,
O MPOUCXOXKICHUHU Penurnosnsie Bo33peHus. TpynoBas Teopus, Homo sapiens.
YyeJ0BeKa CoBpeMEHHbBIC HAYYHBIE TEOPHH. OuenuBatsh Bkaan Y. Jlapsuna

JleMmoHcTpanum

[loprper: Y. /lapBuH.
Tabaunbl U cXeMbl: «MeToabl

AHTPOIIOJIOT .

B Pa3BUTHE IIPEICTABICHUN

O IIPOUCXOKICHUN YEJIOBEKA.
ApryMEHTUPOBAHHO KPUTHKOBATH
PENUTUO3HBIE TIPEIACTABICHUS
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OoOopynoBanue: MyJsKA
OKaMeHeJO0CTeH!, IPEeIMETOB
MaTepUAITLHON KYJIbTYPBI TPEIKOB
4esoBeka; pernpoaykiuu (hororpadun)
KapTUH ¢ MU(DOIOTHICCKUMU U
OMOICCKUMU CIOKETaMU
TIPOMCXOXKICHUS YeTIOBEKA

O MPOUCXOKICHUH YEJIOBEKA C TTO3UIINHI
€CTECTBEHHBIX HAYK.

XapakTepu30BaTh HaAYYHbIC TEOPUU
MIPOUCXOKIEHHUS YEIIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OpPraHUYEeCKOro Mupa

CX0ACTBO YENOBEKA C dKUBOTHBIMH.
Cucremarnueckoe NoJj0KEHUE
yenoBeka. CBUIETENbCTBA CXOACTBA
YEJI0BEKa C KUBOTHBIMH:
CPaBHHUTEIBHO-MOP(OJIOrnYECcKUe,
AMOpHOIOrHYecKue, (PU3H0I0ro-
OMOXMMHYECKHUE, ITOBEICHYECKHE.
OTau4us yeaoBeKa OT KUBOTHBIX.
[IpAMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IMpU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3T'a ¥ BTOPOM CUTHAIBHOU
CUCTEMBL.

JdeMoHCcTpanuu

Tabnuibl ¥ cxeMbl: «I"0JT0BHON MO3T
yenoBekay, «HenoBekooOpasHbie
00e3bsHb», «CKelleT yeaoBeKa u
CKEJICT IuMMaH3e», «Py1uMeHThI 1
aTaBU3MBI».

OOopynoBaHme: CKEIET YEIIOBEKA;
MOJIEJIb Yeperia YeJIoBeKa 1 ueperna

PackpriBath conepikanne TEpPMUHOB U
MOHATUMN: PYAMMEHTHI y YeJIOBEKa,
aTaBU3MBI Y U€JIOBEKa,
NPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cUCTEMa.

OrnpenensaTe CuCTeMaTu4eCKoe
MOJIOKCHHE YEJIOBEKA B OPTaHUIECKOM
MUpE.

BoISBIIATE uepThl CXOACTBA U PA3TUUUS
YeJIOBEKA U KUBOTHBIX.
XapakTepu3oBaTh CBHICTEIHCTBA
CXOJICTBA YEJIOBEKA U )KMBOTHBIX
(cpaBHUTETBEHO-MOP( OJIOTHYECKHE,
AMOpHOJIOrHYECKUE, (PU3HOJIOTO-
OMOXMMUYECKUE, TTOBEACHUECKHE).
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYIMMEHTOB Y Y€JIOBEKa.

OmnuceIBaTh IPU3HAKA YETIOBEKa,
chopMUpOBABIIIUECS B CBSI3U

C IPEBECHBIM 00pa30M KU3HU MPEIKOB
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IMMIIaH3€; MOJIENIb KUCTH YEJIOBEKa U
KHCTH IIUMIIaH3E.

JlaGopaTopHas padora

«3yuenne 0coOEHHOCTEH CTPOCHUS
CKeJIeTa YeJIOBeKa, CBA3aHHBIX

C TIPSIMOXOXKICHUEM

1 TIPSIMOXOKICHUEM.
BoIsSIBISTE IPUYKMHBI 0COOEHHOCTEH
CTPOSHHUSI Yeperia yeaoBeKa

110 CPAaBHEHHUIO C YEJIIOBEKOOOPpa3HBIMU
00e3bsIHaMU.

CpaBHUBATh OPYIUHHYIO JEATEITHHOCTD
YeJIOBEKA U KUBOTHBIX.

CpaBHUBAaTh OCOOCHHOCTH BBICIIICH
HEPBHOMU JIEATEITLHOCTH YEJIOBEKA U
’KUBOTHBIX

5.4 | JABuXKylIME CUIIbI JIBrxytue cuibl ((pakTopbl) PackpbiBaTh coepxaHue TEPMUHOB U
(paxTopsr) aHTponoreHesa: OMOJIOrHUYECKHE, MOHSATUI: HACJEICTBEHHAS
aHTpONoreHesa counanbHbie. COOTHOIIEHHE U3MEHYHMBOCTb, €CTECTBEHHBIN 0TOOP,

OMOJIOTUYECKUX U COLUATIBHBIX OpyJUiHAs 1€ATEbHOCTb, IPYIIIOBOE
(akTOpOB B aHTPONOTEHE3E. COTPYJIHUYECTBO, OOIIECHUE, PEYb.
JdemoHcTpanumn XapakTepru30BaTh JBUXKYILIHUE CUJIIBI
Tabnuubl 1 cxembl: «J[BHKYIIIHE CHUIIBI | aHTPOIIOTeHe3a: ONOIOTHYECKUE U
AHTPOIIOTEHE3A. COLIMAJIbHBIE
OoOopynoBanme: MyJsKU TPEAMETOB
MaTepUATIbHOMN KYJIbTYPhI IPEIKOB
YeJioBeKa

5.5 | OcHOBHBIE cTaTUU OcCHOBHBIE CTaJMU aHTPOIIOT€HE3A. PackpbiBaTh conepxaHue TEPMUHOB U

AHTPOIIOI'CHE3a

Pannue yenoBexkooOpa3Hbie 00€3bsHBI
(TIPOKOHCYJIBI) ¥ pAaHHHUE TTOHTHJIBI —
o0IIIie MPeIKN YeII0BEKOOOPa3HBIX
00€3bsH U JIIoAeH. ABCTPATIONMUTEKHA —
NBYHOTHE MPEIKH JTroAeh. YemoBek

TIOHSATHM: aBCTPAIONUTEK, YesmoBek
yMmebii, YeoBeK MpsIMOX OIS,
Yenorek reiaensoeprckuii, Yenosek
HEAHAEPTAIbCKUI, KPOMaHbOHEII,
JICHUCOBCKMH Y€JIOBEK, YemoBek
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YMEJIbIA, IEPBbIE U3TOTOBJICHUS
opynui Tpyna. Yesnosek
NPSIMOXOASIINN U TIEPBBIM BBIXOJ]
mofel 3a penensl Agpuku. Yenosek
reiaenboeprekuil — oOIu mpeIoK
HEAHAEPTAIBCKOTO YEJIOBEKA U
YyeJoBeKa pazyMHoro. YenoBek
HEAHJCPTAIbCKUN KAK BU/I JIFOJCH
XOJIOMHOTO KJIMMara. YesmoBek
pa3yMHBINM COBPEMEHHOT'O THIIA,
JICHHUCOBCKHMI YE€JI0BEK, OCBOCHHUE
KOHTHUHEHTOB 32 npeaenaMmu AQpuku.
[TaneoreneTnka u majacoreHOMHKA.
JdemoHcTpanumn

Iloprpetsr: JI. Jlukn, A. 4. Porunckuu,
M. M. I'epacumos.

TaGaunbl U cXEMBI: «DBOJIIOILUOHHOE
JIPEBO YETOBEKA», «ABCTPAJIOMUTEK,
«YeoBek ymenslity, «HenoBek
MPAMOXOAAIINNY, «J|eHUCOBCKUI
4yenoBeK», «Heannepranbupy,
«KpomanpoHn1b», «IIpenku yemoBekay.
OoOopynoBanue: MOJIeM TOpCa
MPEKOB YEIOBEKA; MYJIKU ITPEAMETOB
MaTEpUAIIbHON KYJIbTYPbI IPEAKOB
YeJIOBEKa

pPa3yMHBIN COBPEMEHHOIO THIIA,
[AJICOr€HETHKA.

XapakTepru3oBaTb OCHOBHBIE CTAUU
AHTPOIOT€HE3A.

BBISBIATE IPOTPECCUBHBIC YEPTHI,
MOSIBUBIIMECS Y MPEJKOB YEIIOBEKA

Ha Pa3HbIX CTAIUSIX AHTPOIIOreHE3A.
[IpuBOOUTE PUMEPHI TPEACTABUTEIICH
OCHOBHBIX CTaJIMM aHTPOIIOT€HE3a!
ONUCHIBATH X AaHTPOITOMETPUUECKHUE
JaHHBIE, 00pa3 KU3HHU U OPYIUS TPyHa.
CpaBHUBATh NPEICTABUTENEH OCHOBHBIX
CTaJli aHTPOIIOTeHE3a
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5.6 | OBomouus DBOJIOIUS COBPEMEHHOI'0 YEJI0BEKa. PackpriBath conmepikanrne TEpPMUHOB U
COBPEMEHHOIO EcTecTBeHHBIN 0TOOpP B MOMYJIALUAX MOHSTHUI: MyTallUOHHBIN ITpOLECC,
yesoBeKa yesioBeka. MyTallMOHHBIN MTPOLECC U noJUMOp(U3M, MOMYISIIMOHHBIE

nonumopdusM. [lonynsuonssle BOJIHBI, Apeii¢ TeHOB, MUTparus,

BOJIHBI, Ipeii() TeHOB, MUTpaLlUs U «pdext ocHOBaTENID.

«3¢deKT OcCHOBATES» B MOMYJIIMUAX | XapaKTepu30oBaTh POJib €CTECTBEHHOTO

COBPEMEHHOT0 YeJIOBEKa. 0TOOpa B MOMYJISIUAX COBPEMEHHOTO

JleMoHCTpanuu YeJIoBeKa.

Tabnuub! 1 cxembl: «ITanbl 3BoMoUnK | OIIEHUBATh POJIb MYTAI[MOHHOTO

YeJIOBEKa» npoliecca, MOMyJIsIIIHOHHBIX BOJH,
aperida reHoB, MUrpanui, «3dpdexra
OCHOBATEJS» B IBOJIFOLUHN TTOMYIISIUAN
COBPEMEHHOI0 YEJIOBEKA.
[TpuBoauTH MpUMEPHI PaKTOPOB,
CHOCOOHBIX BbI3BATh MOIMYJILIMOHHBIE
BOJIHBI B 9BOJIIOLIMM COBPEMEHHOTO
YyeJioBeKa

5.7 | Yenoseueckue pachl. Yenoseueckue pachl. [lonsitue o pace. | PackpbiBaTh conepikanrue TEPMUHOB U

MexaucuumninHapHbie
METO/IbI AaHTPOIOJIOTUU

Bonbime pacel: eBporieonaHast
(eBpasuiickasi), aBcTpano-HerpouHas
(?xBaTOpHUaIbHas ), MOHTOJIOW THAS
(a3uarcko-amepukaHckas). Bpems u
MyTH PacCeNICHHs YeoBeKa 1Mo
rtaHere. EMWHCTBO YenoBeueckux pac.
HaydHast HECOCTOATETHFHOCT pacu3Ma.
[IprcnocoOIeHHOCTh YeloBeKa

K Pa3HbIM YCIIOBHUSIM OKPYKAIOILIEH

HOHSITHUI: paca, pacoreHes, pacusm,
COLIMATIbHBIN TApBUHU3M.
XapakTepu30BaTh MPU3HAKU OOIBIINX
pac 4eJoBeKa: eBpONeOUTHON
(eBpa3uiicKoi), aBCTPaAIO-HETPOUTHON
(?KBaTOpUATIBLHOM ), MOHTOJIOUIHOM
(a3uaTrcko-aMepUKAHCKOM).

BBISABIIATH MPUYINHBI BOSHUKHOBEHUS
YeJI0BEYECKUX pac.
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cpensl. BiusiHue reorpaguyeckoi
cpenbl U apeiida reHos

Ha MOPGOJIOTHIO M (PU3UOJIOTHIO
YeJIoBeKa.

MexanciuuInHapHble METObI

B (hru3nueckoit (OMOIOruuecKom)
AHTPOIOJIOTHH. DBOJIFOLIMOHHAS
AHTPOIOJIOTHSI U MAJICOAHTPOIIOJIOTHSI
YEJI0BEYECKUX MO YJISILUN.
buoconmanbHble UCCIEI0BAHUS
IpUPOJBI yesoBeka. MccimenoBanue
KOABOJIIOIIMU OMOJIOTHYECKOTO U
COLIMAJILHOTO B YEJIOBEKE.
JdemoHcTpanumn

Tabnuiel u cxembl: «Pachl yenoBekay.
IIpakTuyeckas padora

«/3yueHune sKOI0rHYeCKUX aJanTaiui
YEJI0BEKa»

[IpuBOaUTH MpUMEPHI aTaNITUBHBIX
MIPU3HAKOB Yy IPEACTaBUTEIICH
YeJI0BEUECKUX pac.

[IpuBOOUTH CBUAETENHCTBA EIUHCTBA
MIPOUCXOXKICHHUSI YEJIOBEYECKHUX pac.
CornocTaBiATh aalTUBHBIC TUITHI
JIIOJIEW C paCOBBIMHU MPU3HAKAMMU.
JIoKa3bIBaTh HAYYHYIO
HECOCTOSITEIbHOCTh pacu3ma

Hroro yacoB o teme 10
6 | Tema «J9Koj0rusi — HayKa 0 B3aHMOOTHONIEHHUSIX OPTAaHU3MOB U HAIOPTraHU3MEHHBIX CHCTEM € OKpY Kalouiei
cpeaoin
6.1 | 3apoxnenue u 1 3apoKI€HHE U Pa3BUTHE 3KOJIOTUU PackpeiBaTh cosepkaHue TEPMUHOB U

Pa3BUTUC SKOJIOIMH

B Tpynax A. ['ymOonbara, K.®. Pynbe,
H.A. CeseprioBa, 3. I'ekkens,

A. Tencnu, B.H. CykauéBa. Pazneinsl u
3aaun 3Koyoruu. CBsi3b IKOJIOTUU

C ApYIrUMU HayKaMH.

TOHSATUI: YKOJIOTHS, ayTIKOJIOTHS,
CHUHAKOJIOTHSI, DKOJIOTHsS COOOIIECTB U
AKOCHUCTEM, IKOJIOTHSI BUIOB U
MIOITYJISILIAM.

XapakTepru30oBaTb OCHOBHBIE ATAIbI
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JleMoHcTpanuu

[Hoptpersl: A. I'ymGonbar,

K. ®@. Pynne, H. A. CeBepiios,

9. I'ekkenb, A. Tenciu, B. H. Cykaués.
TaGaunel U cxeMbl: «Pa3aensl
SKOJIOTHI)

3apOXKICHUS U PA3BUTHUS YKOJOTUM KaK
HAYKHU.

[IpuBOIUTH TPUMEPHI OOBEKTOB
M3Yy4YEHUS YKOJIOTHUH.

Ha3bpiBaTh OCHOBHBIE 3a/1a4M, CTOSIIIIUE
nepesl Y4€HbIMU-3KOI0TaMHU.

VY craHaBnMBaTh B3aUMOCBS3b YKOJIOTUH
C ApYTMMU HAyKaMH

6.2

MeTo/1bl KOOI HH.
3HaueHue
DKOJOTMYECKUX
3HAHUM 119 YeI0BeKa

Metoabl pxonoruu. [lonesrie
Ha0JII0IeHNsI. DKCIIEPUMEHTHI

B DKOJIOTUH: IPUPOIHBIE U
naboparopHbie. MojienupoBaHue
B DKOJIOTMM. M OHUTOPHHT
OKPYKalOIEH CPebl: JTOKAJIbHBIMN,
PErMOHANIbHBIN U TJ100aTBHBIH.
3HaYeHUe SKOJIOTMUECKUX 3HAHUIN
IUTS YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBA3ECH
YEJI0BEYECTBA C MIPUPOION.
DOopMUPOBAHUE IKOJIOTUUECKOU
KYJbTYPbI U DKOJIOTHYECKOM
IPAaMOTHOCTH HACEJICHUSI.
JleMoHcTpanum

TaGaunel U cxeMbl: «MeToabl
sKoJIoTumn», «CxeMa MOHUTOPUHTA
OKPYKaIOIIEH CPEbI».

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITUI: TI0JIEBbIE HAOIOICHNUS,
MOHHUTOPHUHT OKPYKAIOIIEH CPeIbl,
MO/IEJIMPOBAHUE, SKCIIEPUMEHT,
MIPOrHO3UPOBAHHUE.

XapakTepru30BaTh METO/Ibl HKOJIOTHH.
[TpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIOACHUI B DKOJIOTHH.

BoIBIATE 0COOEHHOCTH MOHUTOPUHTA
OKPY>KaroIler Cpellbl Kak METoAa
AKOJIOTMYECKUX HCCIIEeIOBaHUMH.
OO0O0CHOBBIBATH 3HAYEHUE
HKCIIEPUMEHTOB B HKOJIOTMYECKUX
UCCIJIEIOBAHUSX.

CpaBHUBAThH TaOOPATOPHBIE U
MIPUPOJIHBIE FIKCIIEPUMEHTHI KaK METObI
AKOJIOTMYECKUX HCCIIEIOBAaHUM.
OrneHrBaTh 3HaYEHUE MTPOTHO3UPOBAHUS
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JlaboparopHasi pabora
«3yueHne MEeTo0B AKOJIOTUUECKUX

KaK METOJa YKOJIOTMYECKUX
HUCCIIEJOBAHUIM.

UCCJIEIOBAaHUI» O060CcHOBBIBaTH HEOOXOAMMOCTh
DKOJIOTUYECKUX 3HAHUU
JUIsl COBPEMEHHOIO YEJIOBEKA
Htoro yacos 1o teme 3
7 | Tema «Opranuszmsl U cpea 00UTaHUSD)
7.1 | Dxosornueckue 1 Dkonoruueckue (HakTopsl U PackpbIBaTh conepxaHue TEPMUHOB U
bakTopsI 3aKOHOMEPHOCTH UX IEUCTBUS. MOHSITHIA: SKOJOTHUeCKUil pakTop,

Knaccuduxarms s3K0I0ruaecKux
(hakTopoB: a0UOTHUIECKHE,
OouoTuyeckue, anTpornorenusie. Oome
3aKOHOMEPHOCTH JIEUCTBUS
skosorudeckux gaxropos. [IpaBuio
munnmyMa (K. Ilnpenrens,

1O. JInbux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTECHOOMOHTHBIE
OpPTaHHU3MBI.

JdeMoHCcTpanuu

TaOauitel v cxembl: «IKOJIOTHIECKUE
(baxTopbI».

Oo6opynoBanue: repbapuu u
KOJUTCKITMH PACTCHUH W )KUBOTHBIX,
MPUCTIOCOOTIEHHBIX K BIUSHUIO
Pa3IMYHbBIX IKOJIOTHUECKUX
dakTopoB

OMOJIOTMYECKUN ONITUMYM,
OTrpaHUYMBAIONIUN (TUMUTUPYIOIIIUN )
dbakrop.

KnaccuduuupoBarb 3K010ruueckme
(akTOpHI 110 pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00111e
3aKOHOMEPHOCTH JIEUCTBUS
HKOJIOTMYECKUX (PaKTOpPOB.
OO60CHOBBIBATH JEHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OI'PaHUYMBAIOIIETO
dakropa.

[IpuBOAUTE MPUMEPHI:
WUTIOCTPUPYIOIIHE JIEHCTBHE MTPaBUIIa
MUHUMYMa, OTPAaHUYUBAIOIIETO
(bakTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPraHU3MOB
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7.2

AOHOTHYECKHE
dakTopbl. CBET Kak
YKOJIOTUYECKUU

dbaktop

Abunotnueckue (aktopsl. CBET Kak
sKosoruueckuit akrop. [erictue
pPa3HBIX YYACTKOB COJIHEUHOT'O CHEKTPA
Ha OpPraHu3Mbl. DKOJIOTUYECKHE
TPYIIIBI PACTEHUN U JKMBOTHBIX

10 OTHOIIEHUIO K CBeTy. CUTHaIbHAs
poJib cBeTa. POTONEPUOIU3M.
JdeMoHCcTpanuu

Tabmuier u cxembl: «CBETOBOM
CHEKTP», «IKOJTOTUUECKUE TPYIIIbI
YKUBOTHBIX MO OTHOIIICHUIO K CBETY».
Oo6opynoBanmue: repdbapuu
CBETOJIIOOUBBIX, TEHEIOOUBBIX U
TE€HEBBIHOCIIMBBIX PACTEHUMN;
CBETOII0O0MBBIC, TCHETIOOUBBIC U
TE€HEBBIHOCIIMBbIE KOMHATHBIE
pacTeHusl.

JlaboparopHasi pabora
«BpIsiBIIEHHE TPUCTTOCOOTICHU
OpPraHU3MOB K BIMSTHUIO CBETA»

PackpsiBaTh copepikaHre TEPMUHOB U
MOHSTUH: CBET, (DOTONEPUOIU3M.
XapakTepu3oBaTh JECUCTBUE CBETA KAK
HKOJIOTMYECKOro (pakTopa.

CpaBHUBATh JICUCTBUE PA3HBIX
YYaCTKOB COJTHEYHOTO CIIEKTpa

Ha OPraHU3MBI.

BbIsBIISAITE OCOOEHHOCTH CTPOEHUS U
KU3ZHEACSATEIbHOCTU PACTEHUM pa3HbIX
AKOJIOTUYECKUX TPYMI MO OTHOIIECHUIO
K CBETY (CBETOJIIOOUBBIE, TEHETIOOUBBIE,
TEHEBBIHOCIIUBBIC).

[IpuBOOUTE MPUMEPHI PACTEHU PA3HBIX
AKOJIOTUYECKUX T'PYMI MO OTHOIIEHUIO
K CBETY.

BoIsBIIATE OCOOCHHOCTH CTPOCHUS U
KHU3ZHEACATEILHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTUUECKHUX TPYIII 1O OTHOIIEHUIO
K CBETY (JIHEBHbIE, CYMEpPEUHBIE,
HOYHBIE).

[IpuBOIUTH TPUMEPHI IKUBOTHBIX
Pa3HbBIX YKOJOTUYECKUX TPYII

110 OTHOIIEHHUIO K CBETY.

OO60CHOBBIBATH 3HAUCHUE
¢doTornepuou3mMa B ) KU3HA OpPraHU3MOB
U ]ISl IPAKTUKU CEITbCKOTO

X035 CTBa
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7.3

AOuoruueckue
(bakTopsbl.
Temneparypa kak
DKOJIOTUYECKU

daktop

Temmneparypa Kak 3KOJIOTrHYECKUN
dakrop. [elicTBue TeMiepaTypsl

Ha opranusMsbl. [IolKWII0TEpMHBIE U
FOMONOTEPMHBIE OPTraHU3MBL.
DBPUTEPMHBIC U CTEHOTEPMHBIC
OpraHu3MBbl.

JdeMoHCcTpanuu

Tabnuiibl U cxeMbl: « TernIoKpoBHbIE
KUBOTHBIE», «XOJIOJTHOKPOBHBIE
KUBOTHBIE.

Oo6opynoBanue: repbapuu u
KOJUICKITMH TCIUIOIOOUBEIX,
3UMOCTOMKHUX, MOPO30YCTOMYUBBIX
pacTeHUI; yydena IITUL] U 3BEPEN.
JlaGopaTopHas padora
«BrIsiBICHNE TPUCTTOCOOTIECHUM
OpPraHu3MOB K BIUSHUIO TEMIEPATYPhD»

PackpsiBaTh copepikaHre TEPMUHOB U
MOHSATHI: TEMIIEpATypa,
MOMKUIIOTEPMHBIE (XOJIOIHOKPOBHBIE),
TOMOMOTEPMHBIE (TEMIIOKPOBHBIE)
OpraHu3Mbl, aHAOMO3, IBPUTEPMHBIC
OpraHU3MbI, CTCHOTEPMHBIC OPTaHU3MBI,
TEPMOPETYIISLHUS.

XapakTepru3oBaTh ICHCTBUEC
TEMIIEPATYpPhbl HA OPraHU3MBI.
BbIsSIBASITE OCOOEHHOCTH CTPOEHUS U
KUZHEACATEIbHOCTH MONKUIOTEPMHBIX
(X0OTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeTIOKPOBHBIX) JKUBOTHBIX.
[IpuBOoAUTE MPUMEPHI NOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeTIOKPOBHBIX) JKUBOTHBIX.
BobIsSIBISITE OCOOCHHOCTH CTPOEHUS U
KU3ZHENIEATEIbHOCTH TEILJI0IIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHuu.

[IpuBOAUTH MPUMEPHI TEIMIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTEeHUM.

[IpuBOAUTH MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | AGuotnueckue Bia)xHOCTB KaK 3KOJIOTrHYECKUI PackpeiBaTh conepkaHue TEPMUHOB U
¢dakTopsl. Bnaxxnocts ¢akrop. [Ipucnocobiienus pacreHui MOHSITUN: BIQXKHOCTh, TUAPOPUTHI,
KaK SKOJIOTUYECKU I K MOJICPKAHUIO0 BOJHOTO OanaHca. TUTPOPUTHI, ME30(DUTHI, KCEPOPHUTHI,
dakro Knaccuduxamnus pactenuit ’KUBOTHBIE: BOJHBIE, ITOJIYBO/IHBIE,

10 OTHOILIEHUIO K BOJIE. Ha3eMHBbIE.
[Ipucnoco6nenust >kUBOTHBIX XapakTepru3oBaTh JEUCTBUE BIIAXKHOCTU
K U3MEHEHUIO BOJHOI'O PEeXUMA. KaK 9KOJOIMY€eCKOro ¢akropa.
JleMoHCTpanuu BbISBISTH OCOOEHHOCTH CTPOEHUS U
Tabmuub! u cxembl: «OU3NOTOTHUECKHUE | JKU3HEIEATEIBHOCTH PACTEHUM Pa3HbIX
aJanTalyy >KMBOTHBIXY. HKOJIOTMYECKUX TPYIIIT IO OTHOLIEHHUIO
Oo6opynoBanme: repbapuu pacTeHUN, | K BOJIE.
OTHOCSIIIUXCS K TUTpodUTaM, [IpuBOIUTH MPUMEPHI PACTEHUIN PA3HBIX
KcepopuTam, Me30UTaM, KOMHAaTHbIE | DKOJIOTHYECKHUX TPYIII [0 OTHOUIEHUIO
pacTeHMs JaHHBIX TPYIIIL. K BOJE.
JlaGopaTopHas padora BrisaBiAT aHaTOMUYECKUE U
«AHATOMUYECKHE OCOOEHHOCTHU (U3HOJIOTHYECKHE TTPUCTIOCOOTICHUS
pacTeHuil U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.
[IpuBOINUTH MPUMEPHI BOJHBIX,
IIOJIYBOJIHBIX U Ha36MHBIX )KMBOTHBIX
7.5 | Cpenpl obutanus Cpenbl 0OUTaHNS OpraHU3MOB: BOJIHAsA, | PackpbIBaTh copepkaHue TepMUHA

OpraHHu3MOB

Ha3€MHO-BO3yILIHAs, IOYBEHHAs,
rTyOWHHAs TTOTOYBEHHAS,
BHyTpHOprann3smMeHHas. ®u3nko-
XUMUYECKHUE OCOOCHHOCTHU CpeT
0oOWTaHUs OPraHU3MOB.

«cpena oOuTaHusD.

XapakTepu3oBaTh 0COOEHHOCTU
BOJITHOW, HA3€MHO-BO3AYIIIHOM,
MMOYBEHHOM, NTYOMHHO MOANIOYBEHHON U
BHYTPHUOPTraHU3MEHHOU cpejl OOUTaHUSI.
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[IpucrniocoOieHnsI OPraHu3MOB K KU3HH
B pa3HbIX cpeax.

JemoHcTpanumn

Tabauiel u cxembl: «Cpenibl 0OUTaHUS
OpPTraHUu3MOBY.

OOopynoBanme: KOJJICKIIUU
’KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax

CpaBHUBATh (PU3NKO-XUMHUYECKHE
YCIIOBHSI pa3HbIX CPeJl OOUTaHMUSL.
BbIsSBASATH uepThl NpUCIOCOOIEHHOCTH
OpPraHu3MOB K OOUTaHUIO B BOJIHO,
HA3€MHO-BO31YIIIHOM, IIOYBEHHOM,
BHYTPUOPraHU3MEHHOU Ccpeliax
oOUTaHUS.

[IpuBOINUTH MPUMEPBI OPraHU3MOB,
OoOMTarOIIKX B Pa3HBIX Cpeax

7.6 | buomornueckue buonornueckue purmel. BHenHue u PackpbiBaTh copepxanue MOHATHUS
PUTMBI BHYTpEeHHUE pUTMbI. CyTOUYHBIE U «OHOJIOTUYECKUE PUTMBIY.

TOANYHBIE PUTMBL. XapakTepu3oBaTh 0COOEHHOCTH
[Ipucrnoco61eHHOCTh OPraHU3MOB K BHEIIHNX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUI TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
JKU3HHU. [TpuBoAUTE pUMEPHI TPOSIBJICHUS
JdeMoHcTpanuu OMOJIOTHYECKUX PUTMOB Y Pa3HBIX
Tabmuipl 1 cxeMbl: «bromornaeckue OpPraHU3MOB.
PUTMBD. BoISIBASTE 4epThI IPUCIIOCOOICHHOCTH
Oo6opynoBanue: repoapuu u OpPraHu3MOB K CE30HHBIM W3MEHEHUSIM
KOJUIEKIIUM PACTEHUN U )KUBOTHBIX, YCJIOBUM JKU3HM.
o0Jiaaromux yepramu OnuceIBaTh CE30HHBIC SIBJICHUS B )KU3HU
PUCIIOCOOIEHHOCTH K CE30HHBIM OpPraHu3MOB, PaCIPOCTPAHEHHBIX
W3MEHEHUSIM YCIOBUN KU3HU B CBOEM MECTHOCTH

7.7 | KKusznennnle GopMbI Kuznennsie popMbI OpraHU3MOB. PackpriBath conepxaHnue MOHATHS

OpraHnu3MOB

[TonsiTue o ku3HEeHHOU popme.
XKuznennsie popmbl pacTeHUI:
JIE€pEeBbsl, KYCTAPHUKH, KYCTAPHUYKH,

«OKU3HEHHas (hopMa OpraHu3May.
BbIABIISATE OCOOEHHOCTH CTPOSHUS U
KU3HEAECATEIbHOCTH PACTEHUN Pa3HBIX
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MHOTOJIETHHE TPaBBI, OJTHOJICTHHE
TpaBbl. JKu3HEHHbIE (DOPMBI KUBOTHBIX:
TUAPOOHNOHTHI, TEOOMOHTHI,
a3poOroHTh. OCOOEHHOCTH CTPOCHHS U
o0Opa3a >KM3HHU.

JdemoHcTpanumn

Tabnuibl u cxembl: «KU3HEHHBIC
dopmbl pacTenuit», « Ku3HeHHbIC
(OpPMBI KUBOTHBIXY.

Oo6opynoBanue: repbapuu u
KOJUICKIIMY PACTCHHIA U )KHBOTHBIX
Pa3IUYHBIX )KU3HEHHBIX (hopM

KU3HEHHBIX (OpM.

[IpuBOANTH PUMEPHI PaCTEHUI pa3HbIX
KU3HEHHBIX (OpM.

BbIsSBASTS OCOOEHHOCTH CTPOCHUS U
KU3ZHENIEATEIbHOCTH JKUBOTHBIX Pa3HbIX
KU3HEHHBIX (POPM.

[TpuBOAUTH IPUMEPBI )KUBOTHBIX
pa3HbIX JKU3HEHHBIX (hOpM

7.8

buotnueckue hakTopbl

buornueckue daxktopsl. Buabl
OMOTHYECKUX B3aUMOJIEHCTBUN:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOUO03
u ero ¢opmebl. [Tapazutusm,
KOOMepanus, MyTyaanu3M,
KOMMEHCAJU3M (KBapTUPAHTCTBO,
HaxyieOHn4uecTBo). Herpoduueckue
B3aUMOJICHCTBUS (TOMMYECKUE,
(dopuueckue, padpuueckue). 3HaUeHUE
OMOTHYECKUX B3aUMOJEHCTBUM IS
CYILIECTBOBAHHS OPTaHU3MOB B CPEJIE
oburtanust. [IpyHIIUI KOHKYPEHTHOTO
HCKJTFOYEHUS.

JdemoHcTpanumn

Tabauiel v cxembl: «IKOCUCTEMA

PackpsiBaTh copepkaHue TEPMUHOB U
MOHSATUM: KOHKYPEHIIUSI, XUIIIHUYECTBO,
Mapa3uTU3M, MyTYaJIU3M,
KOMMEHCAJIU3M, HETPO(DHUUECKHE
B3aUMO/JICHCTBHS.

XapakTepu30BaTh BUJIbI OMOTHYCCKUX
B3aMMO,ICHCTBUMH.

OOBSACHSTH CYIITHOCTh KOHKYPEHITUH,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyajau3Ma, KOMMEHCaIU3Ma.
[IpuBOUTH MPUMEPHI OPraHU3MOB,
YYaCTBYIOIIKUX B OMOTUYECKUX
B3aUMOJICHCTBUSX Pa3HBIX TUIIOB.
OrieHuBaTh 3HaUeHNE OMOTUYECKUX

B3aMMOJICVICTBUM ISl CYLIECTBOBAHUS
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IIAPOKOJIUCTBEHHOTO JIECAY,
«DKOCHCTEeMa XBOMHOIO JIecay,
«lenu nutanus», « XMIIHAYECTBO,
«Ilapasutnsm», «KOHKypeHLIU»,
«Cumbmnosy, «KomMeHcaamusm.
OOopynoBanme: KOJJICKIIUU
KUBOTHBIX, Y4aCTBYIOIINX

B Pa3JIMYHBIX OMOTUYECKUX

OpPraHU3MOB B Cpe/ie OOUTaHUS.
OO00CcHOBBIBATh ACMCTBHE MPUHIINIIA
KOHKYPEHTHOI'O MCKJIFOUEHUS

B3aUMOJICHCTBHUIX
Hroro yacoB no teme 9
8 Tema «Ikos0rusi BUA0B U MOMYJIAMIN»
8.1 | Okomornyeckue 3 DKOJOTUYECKHUE XapaKTEPUCTUKHU PackpriBath comepkaHue TOHITHS
XapaKTEPUCTUKH nonyJistuud. [omyssus kak IO YJISALIUS.
TIOMYJIS AN ouoiornyeckas cucrema. Poib OruieHuBaTh 3HAYEHUE HEOTHOPOIHOCTH

HEOJJTHOPOJHOCTH CpeJibl, (PU3nuecKux
O0apbepoB U OCOOCHHOCTEN OMOJIOTHHU
BUJIOB B (POPMHUPOBAHUU
IIPOCTPAHCTBEHHOU CTPYKTYPBI
nomnyssaunid. OCHOBHBIE ITOKa3aTeIu
MOMYJISIUUN: YACIEHHOCTD, IIJIOTHOCT,
BO3pacTHas ¥ NOJIOBask CTPYKTYpa,
POXKIAEMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.
JdemoHcTpanumn

Tabnuibl ¥ cxembl: « IKOIOTHUECKUE
XApaKTEPUCTUKH MOITYIISILIUN,
«IIpocTpaHcTBEHHas CTpyKTypa

cpensl, puznyeckux 6apbepoB
ocoOeHHOCTEN OMOJIOrHMY BUOB

B (hpopMUpOBAHUM MPOCTPAHCTBEHHOM
CTPYKTYPbI TTOMYJISIITUH.

[TpuBOoaUTE PUMEPHI MOMYJISALUN
pPa3HbIX BUJIOB PACTEHUU U )KUBOTHBIX.
XapakTepu3oBaTb OCHOBHBIE
AKOJIOTUYECKHUE TTOKa3aTEeIn
MONYJIALUU: YUCIEHHOCTD, IJIOTHOCTb,
BO3pACTHAs U TI0JIOBAsI CTPYKTYPA,
POXK1a€MOCTbh, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAIUS.
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MOITYJIALUN, ((BOBpaCTHBIG IMupaMuJbl
ITOITYJIALTU >

8.2 | Dxonormyeckas DKOJIOTMYECKAs CTPYKTYpa MOMYJSINUU. | PackpsiBaTh coliepkaHnne TEPMUHOB U
CTPYKTYypa OneHka YHCIEHHOCTH MOMYJISLUN. MOHATUI: TUHAMUKA ITONYJISLUH,
MOMYJISILUN. JlnHaMuKa MONyJISUU U €€ perysuus. | OMOTHYECKHM MOTeHIMAI TOMYJISIIH,
JlnHaMuKa nomnyJisiiuu buoTtnueckuii moTeHIMaN MONYJSIUU. | KPUBbIE BBKUBAHUSA, (DAKTOPbI
U e€ perynsuus MopnenupoBaHue TUHAMUKA CMEPTHOCTH, EMKOCTb CPEJIbI.

nomyssinuu. Kpusele pocra OOBACHATH 3aKOHOMEPHOCTHU

YUCJICHHOCTH nomyisinuu. Kpusbie pasMeleHus: 0cooel nonyssum

BBDKHMBaHUSA. Perynsanus 4uciIeHHOCTH | Ha 3aHUMAaeMOM TEPPUTOPUH.

HOMYJISALUNA: POJb (PAKTOPOB, OnenuBaTh OMOTHYECKUN TOTEHLIHAN

3aBHUCSIIMX U HE 3aBUCSIIHUX OT MOMYJISIUUI Pa3HbIX OPraHU3MOB.

IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUN | AHAIM3UPOBATH KPUBBIE POCTA

BUJOB (r- U K-cTparerun). YUCJIIEHHOCTH MOMYJISIIIUU U KPUBBIE

JleMoOHCTpauu BBDKMBaHUSL.

Tabnuub! u cxembl: «CKOPOCTh OO0CHOBBIBAaTh MPUUYUHBI CACPKUBAHUS

3aceJIeHUs MIOBEPXHOCTH 3EMIIU OMOTHYECKOI0 MOTEHIMANa POCTa U

pa3IMYHBIMUA OpraHU3MaMmn» IIPUYMHBI BCIIBIIEK POKAAEMOCTH
y OTACIIBHBIX OPTaHU3MOB.
[lepeuncnate (hakTOpbl CMEPTHOCTH,
PETYIUPYIOLIUE YUCIEHHOCTh
MOIYJIALMN PACTEHUN U dKUBOTHBIX.
OnuceIBaTh HKOJIOTMYECKUE CTPATETUU
BUJIOB

8.3 | Okojoruyeckas HAIA [TonsiTue 00 HKOJIOrNYECKON HUILIIE PackpeiBaTh cosepxkaHue TEPMUHOB U

BUIA

Bua. Mectoobutanue. MHoromepHas
MOJENb DKOJOTUYECKON HUIITH

MOHATHI: YKOJIOTMYECKasi HUIIIA, BU/I,
apeaJ, UHBa3Hsl.
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JIx. M. XatunHcona. Pasmepsl
3KOJIOrMYeCKON HUlK. [ToreHunanbHas
Y peaqv30BaHHas HUIIU.

Bup xak cucrema nomynsiuid. Apeansl
BUJIOB. BUBI U UX )KU3HEHHBIC
CTpaTeruu. JKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAEHUS U
MUTPALIUHI )KUBOTHBIX. bronornueckue
VWHBA3UU YYKEPOJIHBIX BUIOB.
JleMoHcTpanum

[Toprper: /1. 1. XaTunuHCOH.
Tabaunel U cxeMsul: «Moaeib
JKOJIOTMYECKOU HUILIN

Jx. . XaTunHCOHaY.
Oo6opynoBanue: repdapun pacTeHUI;
KOJUIEKIIUY KUBOTHBIX.
JlaboparopHasi pabora
«ITpucnocoOaeHus ceMsiH pacTeHUN

K pacCeJICHUIO»

XapakTepu30BaTh MHOIOMEPHYIO
MOJIENb YKOJIOTUYECKON HUIITN

JIxx. . XarunHCcOHa.

[IpuBOaUTE MPUMEPHI FKOJOTUYECKUX
HUIII Pa3HBIX BUJIOB PACTEHUN U
KUBOTHBIX.

BrIsgBIATE OTIIMYME DKOJIOTMYECKON
HUIIY BUJA OT €ro MECTOOOUTaHUSI.
['padrueckn n3o00paxkarh
MHOT'OMEPHYIO MOJIETb IKOJIOTMUYECKON
HUILU JIJIs1 Pa3HBIX BUJIOB.

BpIABAATE NPpUYMHBI pa3andui

B pa3Mepax AKOJIOTMYECKON HUIIN

Y Pa3HbIX BUJOB PACTEHUMN U )KUBOTHBIX.
AHaM3UpoBaTh MPUUUHBI U
MOCJIE/ICTBUS CMEHBI YKOJIOTMYECKON
HUIIA

HToro yacos 1o reme 9
9 | Tema «Jkoiiorus cood1ecTB. IKOJIOrHUECKHE CHCTEMbI»
9.1 | CooOuecTBO 1 CooOmectBa oprann3MoB. bronienos u | PackpeiBaTh copep:kaHre TEPMUHOB U
OpPraHU3MOB — ero cTpykrypa. CBs3u MEXIy HNOHATUN: OMOLIEH03, OUOTOII.
OMOLIEHO3 OpraHu3MaMH B OMOLIEHO3E. XapakTepu3oBaTh OMOIIEHO3 U €ro

JemoHcTpanumn
Tabmuiet u cxembl: «CTPYKTYypa

CTPYKTYpPBI: BHJIOBYIO,
MIPOCTPAHCTBEHHYIO, TPOQUUECKYIO.
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OumoIeHo03a», «DKOoCUcTEMA
IIMPOKOJIMCTBECHHOTO JIecay,
«DKocrucTeMa XBOMHOIO Jeca

[lepedncnsaTh ¥ MPUBOAUTH MPUMEPHI
CBsI3€H MEX]1y OpraHu3MaMHu
B OMOIIEHO3€E

9.2

DKoCcUCTEMA

DKocucTeMa Kak OTKpbITasi CUCTeMa
(A.JIx. Tencnn). @PyHKIMOHAIbHBIE
0JIOKM OpTraHU3MOB B 9KOCHCTEME:
MIPOYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHHU.
Tpoduueckue 1enu u ceTu.
AbGuotrueckue O0JJIOKU HIKOCUCTEM.
[TouBBI U WJIBI B AKOCHUCTEMAX.
KpyroBopot BeliecTB 1 MOTOK YHEPTUU
B DKOCHCTEME.

JlemoHcTpanum

Ioprpersl: B. H. Cykaués,

A. JIx. Tencnu.

Tabmuub! u cxembl: «OyHKIIMOHAIBHbIE
TPYIIBI OPTaHU3MOB B DKOCHCTEME,
«KpyroBopoT BEIIECTB B IKOCUCTEMEY,
«Ilenu nutanus (macTOuIHAs,
JETPUTHAS ).

Oo6opynoBanue: repdapuu pacTeHUI;
KOJUICKIIUM HACEKOMBIX; Uy4esia MTHI] U
3BEpEN

PackpeiBaTh conepxkaHue TEPMUHOB U
MOHATUI: SKOCUCTEMA, TPOAYLIEHTHI,
KOHCYMEHTBI, PeIyLIeHThI, TPO(hUUIECKUE
yYpOBHH, Tpopuueckre (MHUILEBbIE) Enu
U CETH.

Ha3piBaTh CTpYKTYpHBIE KOMIIOHEHTHI
HKOCHCTEMBI.

Xapaktepu3oBaTh QYHKIUHU U
MPUBOJIUTH MPUMEPHI OPraHU3MOB

B SKOCHUCTEME Ha OCHOBE MMEIOIINXCS
3HAaHMM O PACTEHHUsIX, Tpudax,
OaKTepHsIX U KUBOTHBIX.

OnuceiBaTh KPyroBOPOT BEILIECTB U
ITIOTOK 3HEPIHH B IKOCUCTEME.
OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEILIECTB U TIOTOKE YHEPTUMU.
[IpuBOANTH IPUMEPHI OPraHU3MOB,
3aHUMAIOILUX pa3Hble YPOBHU
Tpo(pUUECKUX MUPAMULL.

CocTaBisTh CXEMbI IEPEHOCA BEIIECTBA
Y DHEPrUHU B dKOCHUCTEMAX (LIeTH
MATAHUS).
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CpaBHI/IBaTB HaCT6I/IH_IHBIC U JCTPHUTHLBIC
OCIIN ITMTaHUSA

9.3 | DKomornueckue OCHOBHBIE TTOKA3aTENN YKOCUCTEMBI. PackpeiBaTh conepkaHue TEPMUHOB U
pamMuabl buomacca u npoayKiusi. MOHSTUN: TPOIYKIIMsI, Onomacca,
DKOJIOTMYECKHUE MUPAMU/IbI YHACET, AKOJIOTMYECKasi NupamMmuaa.
OMOMacChl U YHEPIUH. XapakTepu30oBaTh MpaBuia
JleMOHCTpanu AKOJIOIMYECKUX MUPAMHUJT YUCEN,
Tabnuib!l ¥ cxembl: « IKOIOrHYecKas OMOMAaccChl U SHEPIUH.
UpaMHUAA YACe», « IKOJIOru4ecKas OOBACHATH NPUYUHBI pa3IUUUl
nupamua Ornomacco», B IIPOJYKTUBHOCTH y Pa3HbIX
«OKOJIOrn4ecKast nupamMuaa SJHEprum» | 3KOCHCTEM.
[IpuBOIUTH MPUMEPHI IPAKTUYECKOTO
MPUMEHEHUS MTPaBUI IKOJIOTUYECKUX
nUpamMu.
CpaBHUBaTh OMOMACCy U MPOIYKIIHIO
HKOCUCTEM CyII 1 MHUpPOBOIrO OKEaHa
9.4 | U3meneHus Jlunamuka sxocucmem. PackpeiBath copepxanue TEpMUHOB U
COOOILIECTB — Kamacmpoguueckue nepecmpotixu. MOHATUI: CYKIIECCHS], KTUMAKCHOE
CYKILIECCUHU @nykmyayuu. HanpaBiieHHbIE COOONIECTBO, CYKIIECCUOHHBIN PsijI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykmeccuu. [lepBUYHbIC U BTOPUYHBIC
CYKIIECCHH U X TPUYHHBI.
AHTpPOTIOTCHHBIE BO3ICHCTBHSI

Ha cykieccuu. KimmmakcHoe
coobmecTBo. buopasznooOpasue u
MOJTHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOWYUBOCTHU COOOIIECTB.

XapakTepu3oBaTh CYKIIECCHUM:
IIEPBUYHBIEC U BTOPUYHBIE, IPUBOIUTD
UX IPUMEPHI U HA3bIBATh TPUYUHBI
CMEHBI COOOIECTB.

CpaBHUBATh BpEMEHHBIE U KOPDEHHBIE
OMOreoreHO3bl Ha KOHKPETHBIX
IIpUMeEpax CBOEN MECTHOCTH.
MopenupoBarh pe3yJIbTaThl IpoLecca
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JleMoHcTpanuu

Tabmuiet u cxembl: «OOpa3zoBaHue
6omotay, «IlepBuuHas cykieccus,
«BoccTaHoBnieHue sieca nocie mnoxapa

CMEHBI OMOTEOIIEHO30B MO/1 BIUSHUEM
aHTPOMOTEHHOTO (haKTOpa

9.5 | IIpuponusie [TpupoiHbIE SKOCUCTEMBI. PackpsiBaTh copep:kaHue TEPMUHOB U
HKOCUCTEMBI Oxocucmemvl 03€p u pex. Ikocucmemul | TOHATUN: (PUTOIIIAHKTOH, 300IIJIAHKTOH,
Mopell U 0KeaHo8. dKocucmemvl myHOp, | APYCHOCTb.
slecos, cmenetl, nycmbitb. XapakTepu30BaTh MPUPOAHBIC
JleMoHCTpanuu HKOCUCTEMBI, UX OCHOBHbIE
Talbnauiel v cxembl: «DKOCUCTEMA KOMITOHEHTHI (Ha IpUMepe 03epa,
HMIMPOKOJIMCTBEHHOTO JIecay, XBOWHOI'O U IIUPOKOIUCTBEHHOTO Jieca).
«IKOCHCTEMA XBOMHOTO JIECAY, OOBICHATH MPUYHMHBI PA3TUYHOM
«IKOocUCTEMA 03EPAY. OroMacchl IPOAYLEHTOB U
OOopynoBanme: akBapryM Kak MOJICNIb | KOHCYMEHTOB B IMTPUPOIHBIX
HKOCUCTEMBI. HKOCUCTEMAX.
IKCKypcusi «IKCKypcHsi B TUMUYHBIN | COCTaBJIATh MACTOUIIHBIE U IETPUTHBIC
ouoreorieHos (B 1yOpaBy, OEpe3HsIK, I[ENY TTUTAHUS TPUPOTHBIX IKOCUCTEM.
€JIbHUK, HA CyXO/I0JbHBIN WU [TpuBOAUTE MPUMEPHI OPraHU3MOB,
NOMMEHHBIH JIyT, 03€po, O0I0TO)» BXO/SIIIUX B COCTaB (PUTOIJIAHKTOHA,
300IJIaHKTOHA, OEHTOCA.
OOGO0CHOBBIBATh POJIb IPYCHOCTH
B ’KM3HU Ha36MHBIX IKOCUCTEM.
CpaBHUBaTh OMOMACCy U MPOIYKIIHIO
BOJIHBIX U Ha3€MHBIX IKOCUCTEM
9.6 | AHTpOIIOTeHHBIE AHTpPONIOT€HHBIE SKOCUCTEMBI. PackpsiBaTh copep:kaHe TEPMUHOB U
AKOCUCTEMBI Arposkocuctema. ArporeHos. MOHSATUI: arpO’IKOCUCTEMA, arpOLIEHO3,
(arposKocucTEMBI) Paznuuus Mex1y aHTPOMIOTE€HHBIMU U | MOHOKYJIBTYPA.
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MPUPOJAHBIMHA SKOCUCTEMAMH.
JdemoHcTpanumn

Tabnuubl ¥ cXembl: «ATPOLIEHO3Y,
«KpyroBopor BeIIECTB U IMOTOK
SHEPrUHU B arpolEHO3Ee».
Oo6opynoBanmue: repbapuu
KYJIbTYPHBIX U JUKOPACTYIIHUX
pacTeHUM.

IKCKypcusi « IKCKYPCHs

B arpo3KOCUCTEMY (HA MOJIE WU
B TEIUIMYHOE XO35IUCTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCUCTEMBI.
[IpuBOINUTH MPUMEPBI ArPOIKOCUCTEM.

CocTaBIITh LCIIN ITUTAHUA arpoOLCHO34a.

OO60CHOBBIBATh MPUYMHBI HU3KOM
YCTONYHUBOCTH arpO3KOCHUCTEM.
CpaBHUBATh arpoO3KOCUCTEMBI U
IIPUPOJHBIE IKOCUCTEMBI.
XapakTepu30BaTh POJIb YEIOBEKA
B COXPAHEHUHU YCTOWYHMBOCTH
arpoOdKOCHUCTEM

9.7

YpO0IKOCUCTEMBI.
DKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE
KOMITOHEHTBI YPOO3KOCHCTEM.
I'opoackas ¢uiopa u dayna.

CuHaHTpOnM3a1Us TOPOJICKON (PayHBI.

buonornueckoe n X0341MCTBEHHOE
3HAYEHUE arpO3IKOCUCTEM U
ypOOIKOCHCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUN
OpPraHU3MOB B SKOCHUCTEMAX.

Ponv xackaonozo sghghexma u 6u0os-
20ughuramopos (Kuoueswlx 6U008)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[TepeHoc 3HEprum U BEMECTB MEKTY
CMEKHBIMH DKOCUCTEMAMHU.

Y CTOMYMBOCTH OPraHU3MOB,

PackpriBath conmepikanrne TEpPMUHOB H
MOHATUI: ypOOIKOCUCTEMA,
CHHAHTPOIHU3aLIKsA, TOPOACKas ¢iopa,
ropoJckas payHa, SKOMOHUTOPHUHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
OnuceIBaTh OMOJOTUIECKOE U
XO3SIICTBEHHOE 3HAYEHUE
ypOOIKOCHUCTEM.

[IpuBOIUTH IPUMEPHI U OIICHUBATH
COCTOsTHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BrIsIBASITE OCOOEHHOCTH TOPOJICKOM
(bropsl 1 payHBbI.

CpaBHUBaTh YPOOIKOCUCTEMBI U
MPUPOHBIE IKOCUCTEMBI
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MOIYJISIIUI U SKOCUCTEM B YCIOBUSAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX
BO3/ICHCTBUMN.

Mexanuzmwl 6030eticmaust 3a2psA3HeHUl

PA3HBIX MUNOG HA CYOOP2AHUIMEHHOM,
OP2AHUZMEHHOM, NONYIIAYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbI
9KO0JI02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCNBUSL.
Metonosorusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOMOTEHHBIX
HKOCHUCTEM.

JdemoHcTpanumn

Tabmuiet u cxemsl: «IIpumepsr
ypOOIKOCHCTEM.

IIpakTuyeckas padora

«M3ydeHune u onrcanue
ypOOIKOCHUCTEMBIY.

JlaboparopHuasi padora

«3yuenue pazHooOpa3us MEJIKUX
MMOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX
HKOCUCTEMAX)

Htoro uacoB o teme

12
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10

Tema «buocdepa — ri1odanbHas IKOCHUCTEMA»

10.1

buocdepa. CtpykTypa
U cocTaB Ouocdepbl

2

buocdepa — obmennanerapHas
o0oJi0uKa 3eMJH, re CYIIECTBYET WU
CyLIECTBOBAaJA KU3Hb. Pa3BuTune
MpecTaBiIeHui 0 6rochepe B Tpyaax
9. 3rocca. Yuenue B.M. Bepnaackoro
o 6uocdepe. Ob6mactu 6uocheps: u eé
cocrtaB. JKuBoe BeriecTBo 6nochepsl u
ero (pyHKIuu.

JdeMoHCcTpanuun

[loprpetsl: B. U. Bepnaackuit,

9. 3rocc.

Tabauue! u cxembl: «I'eocdepbl
3eMiin», «OyHKIIUU )KUBOTO BEMIECTBA»

PackpeiBaTh conmepxaHue TEPMUHOB U
MOHATUM: Ouocdepa, )KUBOE BEIIECTBO,
KOCHO€ BEIIleCTBO, OMOKOCHOE
BEIESCTBO, OMOreHHOE BEIIECTBO.
[TpuBOIUTH POPMYIUPOBKHA OCHOBHBIX
nonoxeHn yuenus B. U. Bepranckoro
o ouocdepe.

XapakTepu3oBaTh 0071acTH OMoCchepsl U
MX COCTaB, HA3bIBaTh 00JIACTH
pacrpocTpaHeHHs )KUBOTO BEIIECTBA

B 000J109KaxX 3eMJIU U BBIABIISITh
MIPUYHHBI €T0 Pa3TMIHOTO
pacmpeneacHusl.

[lepeuncnsaTe GyHKIIMHU )KHBOTO
BenecTBa ouocdepsl (rasosas,
OKHUCJIUTEITbHO-BOCCTAHOBUTEIILHAS,
KOHIICHTPAIIMOHHAS, OMOXUMHYECKas ).
[TpuBOANTH MPUMEPHI MPEOOPA3YIOIIETO
BO3/ICHICTBUS JKUBOTO BEIIECTBA HA
ouocdepy.

AHanM3upoBaTh M OIICHUBATH
OMOJOrMYECKYI0 MH(OPMALUIO

0 IJ100aJTbHBIX IKOJIOTUYECKUX
npobaeMax 6uocdepsl, MOIy4aeMyro

13 pa3HbIX HCTOYHUKOB.
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OuenuBats Bkaag B. 1. Bepnaackoro,
3. 3r0cca B CO3[JaHUE YUCHUS
o obuocdepe

10.2

3aKOHOMEpPHOCTH
CYIIECTBOBAHUS
omocdepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYILECTBOBAHUS
ouochepnr. OcobenHocT Guochepsl
KaK TJI00aTbHOM 9KOCHCTEMBI.
JIlnHaMHU4YECKOE PaBHOBECHE

B 6uocdepe. KpyroBopoTsl BeliecTs u
OMoreoXnuMuYecKue IUKIbI (yriaepoa,
a30Ta). PUTMUYHOCTH SIBIICHUM

B Ouocdepe.

JleMoHcTpanum

Tabauue! u cxembl: «I'eocdepbl
3emnn», « DyHKIIMHU KUBOTO
BELIECTBAY,

«KpyroBopot azora B Ipupoje»,
«KpyroBoport yriieposia B Ipupoe,
«KpyroBopoT KuCIOpo/ia B IPUPOJIE,
«KpyroBopoT BOJIbl B IPUPOJIE»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHATHUH: TJI00ATbHAS YKOCUCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOreOXUMUYECKUE LIUKIIBI.
XapakTepu30BaTh 0COOEHHOCTH
ouocdepsl Kak riiodarbHON
HKOCUCTEMBI.

Onpenensts GyHKIUIO OHOChepbl

B oOecrieyeHn OMOTeHHOTO
KPYrOBOpPOTA BEIIECTB Ha TIJIaHETE.
XapakTtepu3oBaTh OCHOBHBIE
KPYTOBOPOTHI: BOJIbI, YTJIepoAa, a30Ta.
CpaBHUBaTh OCOOCHHOCTH KPYTrOBOPOTa
Pa3IMYHbBIX BEIICCTB.

OueHuBaTh 3HaUEHUE KPYTrOBOPOTA
BEIIECTB JIJIsl CYIIIECTBOBAHUS KU3HU
Ha 3eMiIie.

OOBICHATH POJIH OPraHU3MOB

B OHMOJIOTHYECKOM KPYrOBOPOTE
BEILIECTB.

BBIABIIATE TMHAMHUYECKOE PAaBHOBECHE
ouocdepsl.
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[TpuBOAUTH MPUMEPHI PUTMUIHOCTH
SIBIICHUH B Onocdepe

10.3 | 3oHaIBHOCTH 2 3oHanbHOCTH OMOCchepsl. [lonsTHe PackpeiBaTh conepkaHue TEPMUHOB U
ounochepnl. OCHOBHBIE 0 6uome. OCHOBHBIE OMOMBI CYIIIU: MOHSATUIN: OMOMBI, TYHJIPa, XBOMHBIC
OMOMBI CyIIH. TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIC U | JIeca, CMEIIIaHHbIE JIECa,
VYcroiunBoCTh IIMPOKOJIMCTBEHHBIE Jieca, CTENH, IIMPOKOJIMCTBEHHBIE JIeca, CTENH,
ouocdepsl CaBaHHbI, IYCThIHU, TPOIIMYECKUE JIECA, | CABAHHBI, IYCThIHU, TPOIIUYECKHE JIECA,

BBICOKOTOpbs. Kinumar, pacTUTENbHBINA | BBICOKOTOPBS.
U )KUBOTHBIA MUP OMOMOB CYIIH. IToka3pIBaTh Ha KapTe U
CrtpykTypa u GyHKLHS )KUBBIX CUCTEM, | XapaKTEepPU30BaTh OCHOBHBIE OMOMBI
OLICHKA X PECYPCHOr0 MOTEHIMAMa U | CYILH.
ouochepHbIX QPyHKITUM. CpaBHUBaTh OCOOECHHOCTH KJIMMarTa,
JleMoOHCTpanu MOYB, PACTUTEIHHOTO U 5KUBOTHOTO
Tabnuiibl U cxeMbl: «OCHOBHBIE OMOMBI | MUpa Pa3HbIX OMOMOB CYIIN 3EeMJIH.
cymmn», «Knmumarnueckue nosica BobISIBASTE IPUYMHBI 30HATTBHOCTH
3emmm», « Tynnapay, «Taiiray, B Ouocepe
«CMenIanHbIi J1ecy,
«IIInpokoInCTBEHHBIHN Jiec», «CTenby,
«CaBanHay, «IIycTbiHm»,
«Tponnueckuu Jiecy.
Oo6opynoBanue: repOapyuu pacTEHUM
pa3HbIX OMOMOB; KOJUIEKIIUHU YKUBOTHBIX
HToro 4yacos 1o reme 6
11 | Tema «YesioBeKk U OKpYy:Ka0OIIAs CPpeaay
11.1 | Bo3neiictBue 2 DKOJIOTMYECKHE KPU3HUCHI U UX PackpeiBaTh conepkaHue TEPMUHOB

YeroBeKa Ha Onochepy

npuurHbl. Bo3aencreue yenoBeka
Ha 6uocdepy. 3arpsa3HeHue BO3YIIHON

Y TIOHATHUH: aTMocdepa,
BEIIECTBA-3aTI PSI3HUTEIH,
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cpeasl. OxpaHa BO3ayXa. 3arpsa3HEHUE
BOIHOM cpenibl. OXpaHa BOAHBIX
pecypcoB. Pazpymienue nousbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3meHenue
KJIUMaTa.

JdemoHcTpanumn

Tabauiel v cxembl: «3arpsa3HeHue
aTMocdepbl», «3arpsi3HeHue
ruaApocepu», «3arps3HEHHUE TTOYBBIY,
«ITapaukoBbIit 3 hHexT

MApHUKOBBIN 3PPEKT, «030HOBAS
IbIpay», «KUCIOTHBIC TOKIN,
ruapocdepa, 3BTpodUKaIys BOJTOEMOB,
MIOYBa, HPO3HS MTOYB, NECTULIUIBI,
JKOJIOTUYECKUN KPU3UC.
AHaM3UpoOBaTh aHTPOIIOTEHHBIC
(hakTophl BO3/ICUCTBUS Ha Orochepy
(poJib yenoBeka B MPUPOJIE) HA Pa3HBIX
ATarax pa3BUTHUS YEIOBEUECKOT O
oOmiecTBa.

XapakTepu3oBaTh ri100aIbHBIC
AKOJIOTUYECKHUE MTPOOTIEMBI;

OCHOBHBIE HICTOYHUKHU aTMOC(EPHBIX
3arpsiI3HEHUN; SKOJIOTMYECKUE
po0IeMbl, CBSI3aHHBIC

C YBEJIMUEHUEM TpaHCIIOPTa

B KPYITHBIX TOPOJIaX; IBTPODUKAIIUIO
BOZI0OEMOB; MOCJIEACTBUS 3arPsI3HCHUS
BOJI XUMUYECKHMU BEILIECTBAMU;
BO3JICMCTBUE YEJIOBEKA HA [TIOYBEHHbIN
MTOKPOB.

AprymMeHTUpOBaTh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUU B PELICHUHU
BOIIPOCA O MOJAJCPKAHUN YCTOMUYNBOCTH
ouochepsl
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11.2

AHTpPONIOT€HHOE
BO3JIEHUCTBUE

Ha PaCTUTENbHBIN U
KUBOTHBIA MUD.
OxpaHa npupozsl

AHTpONOreHHOE BO3/ICHCTBUE

Ha PACTUTEIBHBIN U )KUBOTHBIN MUD.
OxpaHa pacTUTETHLHOTO U KUBOTHOTO
Mupa. OCHOBHBIC TTPUHITUIIBI OXPAHBI
npupoabl. Kpacusie kauru. Oco6o
OXpaHsAEMBbIC MPUPOTHBIC TEPPUTOPUT
(OOIIT). boranuueckue caabl U
300JIOTUYECKHE MTAPKH.
JemoHcTpanumn

Tabmuib! 1 cxembl: «Oco00

OXpaHseMble IPUPOIHBIE TEPPUTOPUI.

Oo6opynoBanmue: Gororpadun
OXpaHsEMbIX PACTEHUI U )KUBOTHBIX
Kpacnou knuru PO, KpacHoit kHuru
pernoHa

PackpsiBaTh copepikaHre TEPMUHOB U
MOHSTHI: COKpAIllCHUE
O6uopazHooOpasus, oXxpaHa IPUPOIbI,
0c000 OXpaHseMble TPUPOJIHBIE
tepputopun (OOIIT), 6oTaHnuecKuit
caJl, 300JIOTUYECKUM TTapK.
XapakTepu30BaTh MJIAHETAPHYIO POJIb
pacTeHHil 1 )KUBOTHBIX.

[TpuBOAUTH MPUMEPHI TPSIMOTO U
KOCBEHHOI'O BO3/IEICTBHSI YEJIOBEKA
HA PaCTUTEbHBIN U >KUBOTHBIN

MHP.

XapakTepu30BaTh MPUHITUIIBI
«BcemMupHOU CTpaTeruu OXpaHsl
MIPUPOIBD».

[lepeuncnsiTh 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoguTe npumepsr OOIIT,
PacroJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh HA IPUMEPAX OMACHOCTH
COKpalleHusi OMOJI0TruYeCcKOro
pazHoo0pa3us 3eMiI.

[IpuBOIUTH TPUMEPHI PEAKUX H
MaJIOUHMCJICHHBIX BUJIOB PaCTECHUN U
KUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH
pernoHoB u Kpacayro kaury PO
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11.3

Paumnonanenoe
[IPUPOOIIOJIb30BAHUE
Y YCTOMYHMBOE
pa3BUTHE

OCHOBHBIE TPUHLINIIBI YCTOMYUBOTO
pa3BUTHUS YEJIOBEUECTBA U MPUPO/IBI.
PanmonansHOE MPUPOAONOIH30BAHHE
U COXPaHEHHE OMOJIOTUYECKOTO
pazHo00pa3us 3eMIIH.

OO61ue 3aKOHOMEPHOCTH
rJI00ATbHBIX SKOJIOTUYECKHUX
Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOT'0 KpU3HCa U €TO
BEPOSITHBIC TTOCIICICTBHSI.

Pa3BuTHe METOI0B MOHUTOPUHTA
Pa3BUTHS OMACHBIX TEXHOTEHHBIX
IIPOLIECCOB.

Cucmemmbie uccrnedo8amnus nepexooa
K pecypcocbepezaioweli u
KOHKYPEHMOCHOCOOHOT dHepemuKe.
buonoeuueckoe pasnoobpasue u
ouopecypcol. Hayuonanvnule
uHgopmayuonHvle cucmemsi,
obecneyusarowue 00Cmyn

K UHGhOpMayuu no cocmosaHuio
OMOENbHLIX BUO08 U IKOCUCTIEM.
OcHoebl 9Kopeaburumayuu 3K0CUcmem
U cnoco608 60pvovI

¢ buonospedcoeHusMU.
Pexoncmpyxkyusa mopckux u HazemHvix
9KOCUCTEM.

PackpeiBaTh copepxanne TEpPMUHOB U
MOHATHM: PALMOHAIBHOE
MIPUPOJIOTIOJIB30BAHUE, YCTOUYUBOE
pa3BUTHE, TPUPOIHBIE PECYPCHI,
DKOJIOTUYECKHUM CIIC]I.

XapakTepu30BaTh OCHOBHBIE TPUHILIUIIBI
YCTOMYUBOrO Pa3BUTHS YEJIOBEUECTBA U
PUPOJIBL.

OnuceiBaTh HEMCUEPHAEMBIE U
HCUYEPIIAEMBIE IIPUPOJHBIE PECYPCHI,
MOYEPKUBAsI OTHOCUTEIILHOCTh
HEUCYEPIAEMOCTH TTPUPOTHBIX
PECYPCOB; XapaKTEpU30BaTh MPOIECCHI
X BOBHUKHOBEHHUS U YCIIOBUS CPEIBI,
MIPUBOSAIINE K X (OPMHUPOBAHMIO.
PackpsiBaTh 11po0IIeMBbI pariioHaIbHOTO
MIPUPOAOTOJIH30BAHUS U HAXOAUTH MYTH
WX pEIICHUs
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JleMoHcTpanuu
Tabauuel U cxeMbl: «Moaenu
YIPaBJISIEMOTI0 MUPA»

Htoro 4acos 1o Teme 6
PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO 102
YACOB I1IO ITPOI'PAMME
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