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denepanbHas pabouas mnporpamMma 1Mo ydeOHOMY mnpenmery «buosorus
(yrnyOnéunbiii ypoBeHb) (mpeameTHas 00y1acTh «EcCTeCTBEeHHO-HAydHBIC MPEAMETHI»)
(masee COOTBETCTBEHHO — TIporpaMMa 10 OWOJOTUM, OWOJOTHS]) BKJIKOYAET
MOSICHUTEIIbHYIO 3aIUCKY, COJIepKaHue 00yUeHHUs, TUTAHUPYEMBIEC Pe3yJIbTaThl OCBOCHUS
porpamMMsbl 10 OMOJIOTUH.

[TosicHuTenbHAsT 3amMUCcKa OTpa)kaeT OOIIME IeNM M 3aJladyd U3y4deHUsi OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYSCKUX MPEANOCHIIOK K €€ HM3Y4eHHIO 00YyJaroIMMUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOIbl K OTOOPY COIEp)KaHUf,
K OINpEACNCHUI0 TUTAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYECKOTO
IJJAaHUPOBAHUS.

Conepxanue OOydeHHsSI PACKpBIBAET COJEpXKATEJbHbIC JIMHUU, KOTOpPBIC
MpeJIaraloTcs sl 00s3aTeIbHOI0 M3YYEHHUs B KaXKJIOM KJIacCe Ha YPOBHE CpPEIHEro
o01ero o6pa3zoBaHus.

[Inanupyembie pe3ysbTaTbl OCBOCHHMS NPOrpaMMbl 1O OWOJIOTHU BKJIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE pEe3yabTaThl 3a BECh MEpUOJ] OOYUYECHHSI Ha YpPOBHE
cpemHero oomero oopa3oBaHus, a TAKKe MPEIMETHBIC TOCTIKEHHUST 00ydJaroImerocs 3a
KQKIBIA TOT 00yICHHUS.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o 6MoJ0rMK Ha YpPOBHE CpeAHEro oO1ero oopazoBanus pa3padoTaHa
Ha ocHOBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuuU
B Poccuiickoit ®eneparun»y, ®I'OC COO, Konmenimuu mnpenogaBaHus y4eOHOrO
npenMera «bronorus» M OCHOBHBIX MOJOXKEHUM (eaepanbHOil pabodeil MmporpaMMsl
BOCITUTAHHSI.

VYuebnsiii npeamer «buosnorus» yrinyonénnoro ypoBHs uzydenus (10—11 kmaccer)
ABIIIETCA OJHUM M3 KOMIIOHEHTOB TMpeIMeTHOM obsnactu «EcTecTBeHHO-HayudHbIE
npeametsly». CornacHo nonoxeHusM OI'OC COO npodunbHbie yueOHBIC MPEIMETHI,
U3ydaeMble Ha yriIyOJIEHHOM YpOBHE, SIBIAIOTCA criocodoM auddepeHunannu o0ydeHus
Ha YPOBHE CpEAHEro oouiero ooOpa3oBaHus U MPU3BAHBI 0O0ECIEYUTh TPEEMCTBEHHOCTD
MEX1y OCHOBHBIM OOIINM, CPETHUM OOIIUM, CPETHUM MPOPECCHOHANBHBIM U BBICITUM
obpazoBanueM. B To ke Bpemsi KaxAblil U3 3TUX y4EOHBIX MPEIMETOB JOKEH OBITH
OPUEHTHUPOBAH Ha NPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCHUTATEIbHBIX
W pa3BUBAIONIMX 3aJa4, CBSA3aHHBIX C MpoopUEHTAIMe OoO0yJaromuxcs u
CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOW OOJAaCTHM HAYYHOrO 3HAHMS, CBSI3aHHOTO
c OuoJoruen, MEIUIIMHON, PYKOJIOTUEH, IICUXOJIOTHEH, CIIOPTOM HJIM BOCHHBIM JIEIIOM.

[Iporpamma mo Ouosornuu AA€T MPEACTABICHHE O LM W 3aJadax U3Y4CHHs
yueOHoro npeamera «buosorus» Ha yriayOJEHHOM YpPOBHE, OmpeessieT o0si3aTesbHOe
(MHBapUAaHTHOE) TMPEAMETHOE COJIEP)KaHHE, €ro CTPYKTYPHUPOBAHHME IO pasfenaMm u
TeMaM, paclpelesieHue MO KiaccaMm, PEKOMEHAYET IMOCIeN0BaTeIbHOCTh HU3y4YEHUs
y4e0HOT0 MaTepraa ¢ yuéToM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH

3



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

y4eOHOro TIpoliecca, BO3pPACTHBIX oOcoOeHHOcTel oOyvaronuxcsd. B mporpamme
no OHOJOTMM peaqu30BaH MPHUHIMI TPEEMCTBEHHOCTH C H3YyYEHHEM OUOJIOTUU
Ha YpPOBHE OCHOBHOI'O 00IIero o0Opa3oBaHus, Oyaromaps 4YeMmy IIpOCMAaTpPUBAETCS
HAllpaBJICHHOCTh ~ HAa  MOCJHENYIIlee  pa3BUTHE  OHOJOTMYECKHX  3HAHMIA,
OPUEHTUPOBAHHBIX HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
HKOJIOTMYECKOT0 MBIILIEHUS, PEACTaBICHUI 0 3I0pOBOM 00pase KU3HU, HA BOCITUTAHUE
OepeXKHOTO OTHOIIEHUS K OKpYXarolen MpupoHoi cpene. B mporpamme mo 6uonoruu
TaK)K€ IIOKa3aHbl BO3MOXHOCTH yueOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBannii DPI'OC COO Kk T™IaHWPYEeMBIM JMYHOCTHBIM, METaNpPEAMETHBIM U
OpeIMETHBIM pe3yabTaTaM OOy4deHHUS U B (POPMHPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATEIBHON  JEATENbHOCTH  OOYYAIOIIMXCA 1O  OCBOCHHUIO  COIEPIKAHMS
OMOJIOTMYECKOTO 00pa30BaHUs HA YPOBHE CPETHETO O0IIero o0pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cCpeaHEro oo6Iiero oOpa3zoBaHUsA
3aBeplIaeT OMOJOrnyeckoe o0pa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa PACUIUPEHHUE U
yriayOJieHne 3HaHW oOydaromuxcs O >KMBOW MPUPOJEC, OCHOBAX MOJICKYJSIPHOM U
KJIECTOYHOM OHOJOruM, SMOPUONIOTUM U OWMONOTUU PAa3BUTHUS, TEHETUKU, CEJICKIIHH,
OMOTEXHOJIOTMH, FBOJIFOLIMOHHOIO YUE€HHUSI M 3KOJIOTUU.

N3ydyenune yuebHoro mpenmera «buonorusy» Ha  yriyOJE€HHOM  ypOBHE
OPUEHTHPOBAHO HA IMOATOTOBKY OOYYalOLIUXCS K MOCIEAYIOEMY MOTyYECHHUIO
Ouonornyeckoro o0pa3zoBaHus B By3aX U OpraHU3alUsAX CPEeIHEro NpodeccuoHaIbHOTO
obpa3zoBaHusi. OCHOBY €ro CoJIep>KaHHs COCTaBJSIET CHUCTeMa OMOJIOTMYECKUX 3HaHUH,
MOJIYUCHHBIX TPH HU3YYEHUH OOYYarOUIMMHUCA COOTBETCTBYIOLIUX CHUCTEMATHYECKUX
pazzesioB OMOJIOTUHM Ha YPOBHE OCHOBHOTO 00Iero oopazosanus, B 10—11 kiaccax stu
3HAHMS TOJYYaroT pa3BUTHE. Tak, paclIUpeHbl U YriyOJeHbl OMOJIOrMYECKUE 3HAHMS
O pacTeHusiX, JKMBOTHBIX, TIpubOax, OaKTEepUsiX, OpPraHU3Me YeJoBeKa, OOIIUX
3aKOHOMEPHOCTSIX JKU3HHU, JOMOJHUTEIBHO BKJIIOUYEHbI OHOJIOTUYECKUE CBEICHUS
MPUKJIAJHOIO U TOMCKOBOI'0 XapakTepa, KOTOPbIE MOXKHO HCIOIb30BaTh KAK OPUEHTUPBI
JUIA TIOCTIEIYIOLIEro BeIOOpa npodeccuu. Bo3morxkHa Takke HHTErpaius OnoJIOrHYecKuX
3HAaHUH C COOTBETCTBYIOIIUMHU 3HAHUSMU, TOTYYEHHBIMHU 00Y4aIOIIUMHUCA TPU U3YUYEHUHU
bu3MKU, XUMUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mporpaMmbl 1O OHOJIOTMM OTPakaeT CHUCTEMHO-YPOBHEBBIM W
HBOJIIOIIMOHHBIN TOJIXO0/IbI K U3ydeHHuto Ouonoruu. CoraacHO UM, U3Y4arOTCs CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEpHbIE JUJIsl KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allUH,
HBOJIIOLIMM OPTaHUYECKOr0 MHpa Ha 3eMile, COXPAHEHHsI OMOJIOTrMYECKOro pa3Hoo0pa3us
wiaHeTsl. Tak, B 10 Kilacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHH,
AMOPHOJIOTUM W OHOJIOTMM pa3BUTHUS, TE€HETUKH W CEJIEKUHUHU, OUOTEXHOJIOTHMH U
CUHTETUYECKOM OMOJIOTHH, aKTYaIM3UPYIOTCS 3HaHUA OOydaromuxcs 1o OOTaHUKe,
300JI0TMH, aHATOMHH, QU3HOJIOrHM yenoBeka. B 11 kimacce u3yyarorcss 3BOIOLMOHHOE
YUEHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYuebnsiii mpenmet «buosnorusy npr3BaHa 00eCeYuTh OCBOSHHUE 00YJIarOIIIMUCS
OMOJIOTUYECKUX TEOPHM M 3aKOHOB, MJEW, MPUHIMUIIOB U MPaBWJI, JISKAIIUX B OCHOBE
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COBPEMEHHOM  €CTECTBEHHO-HAYYHOW KAapTUHBl MHUpPA, 3HAaHUM O CTPOCHUHU,
MHOT000pa3ul U OCOOCHHOCTSX KJETKU, OpraHu3Ma, NOmyJsilud, OUOIEeHO03a,
AKOCHUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTUXKEHUSX, COBPEMEHHBIX HCCIIEIOBaHUIX
B OHMOJOTMHU, NPUKIATHBIX acleKTaX OWOoJOTWYecKuX 3HaHuil. s pas3Butus u
MO/ICPKAHUSI HHTEpEca 00 yJaroluXxcsi K OMOJIOTUU HApSy CO 3HAUUTENbHBIM 00BEMOM
TEOPETUUECKOr0 MaTepuaia B COJASPKaHWU MPOrpaMMbl IO OHMOJIOTHUU MPETYCMOTPEHO
3HAKOMCTBO C UCTOpWEH CTAHOBJICHUSI W PA3BUTHs TOW WJIM WHOM 00JIACTH OMOJIOTHH,
BKJIQJIOM OTEUYECTBEHHBIX U 3apyOCKHBIX Y4YEHBIX B pEHIEHHE BaXHEUIIINX
OMOJIOTUYECKUX U DKOJIOTUUECKUX MPOOIeM.

Ienr msyuyenuss ydeObHoro mpenmera «buonorus» Ha yriayOJéHHOM ypOBHE —
OBJIaJICHUE OOYYarOUIMMUCSI 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3aiuu
JKUBBIX CHUCTEM pA3HOr0 paHra M NpuoOpeTeHHWe YMEHHUM HCIOIb30BaTh 3TH 3HAHUS
B (OpMUPOBaHMM UHTEpeca K ONpeAenEéHHOM o0macTH mnpodeccuoHalIbHON
NeSTeNbHOCTH, CBSI3aHHOM C OWOJIOTHEW, WM K BbIOOPY Yy4eOHOro 3aBeleHUs
JUTSL IPOIOJKEHUSI OMOJIOTMYECKOro 00pa30BaHusl.

JlocTmwkenne 1enu u3ydeHus ydebHoro mpenMera «buonorus» Ha yriyOnéHHOM
ypOBHE 00€CIeunBaeTCs pEIICHUEM CIIEYIONIUX 3a/1ay :

OCBOCHHE OOYYArONIUMHUCA CHUCTEMbl OHOJIOTUYECKHX 3HAaHUM: 00 OCHOBHBIX
OMOJIOTUUECKUX TEOPUSX, KOHIICMHIUAX, THUIMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBWIaX, COCTABJSIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHUHY MHUDA;
O CTPOSGHHHM, MHOT000pa3UM W OCOOCHHOCTSX OHOJOTMYECKHUX cHucTeM (KIIeTKa,
OpraHu3M, MOMYJISLUsA, BHUJ, OMOreoneHo3, Ouocdepa); 0 BBIAAIOIIMXCA OTKPBITUAX U
COBPEMEHHBIX MCCIIEIOBAHUSIX B OUOJIOTHH;

O3HAaKOMJICHHE OOy4alolmUXCsi C METOJaMH TO3HAHWS JKUBOW  TMPHUPOIBL:
HCCIIEA0BATEILCKUMU METO/IaMU OUOJIOTHYECKUX HayK (MOJISKYJISIPHONW M KJIETOYHOM
OHMOJIOTHH, YMOPUOIOTHH ¥ OUOJIOTHH Pa3BUTHS, TCHETUKU U CETICKIIUU, OMOTEXHOJIOTUN
Y CUHTETUYECKON OMOJIOTHUH, MTAJICOHTOJIOTHH, KOJIOTHH ); METOJaMH CAaMOCTOSITEIIbHOTO
MPOBEJICHUS OMOJIOTMYECKUX UCCIE0BaHUI B 1a0OpaTOpUu U B ipupoie (HabtoieHue,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBIIaJiecHHe  OOYYarONIUMUCA  YMCHUSMH: CaMOCTOSITEJIbHO ~ HAXOJIUTh,
aHAIM3UPOBATh M  HUCIIOJIb30BaTh OMOJOTMYECKYI0 HHGOPMAIIMIO; TMOJIb30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHEH M CHMBOJMKOM; YCTAaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OMOJIOTUU M COITMATBHO-YKOHOMUYECKUMH U 3KOJIOTHIECKUMH MPOOIeMaMu
YEJIOBEUECTBA; OLEHUBATh MOCIEACTBUS CBOEH JIESITEIBHOCTH IO OTHOIICHUIO
K OKpYy>Karolen mpupoHoil cpeie, COOCTBEHHOMY 3/I0POBbBIO U 3/I0POBbIO OKPYKAIOITUX
Jaofel; OOOCHOBBIBaTH M COOMIOATh  MEpbl  MNPOPUIAKTUKM  HMHQPEKIHOHHBIX
3a00JIeBaHMM, TIpaBWJIa TIOBEACHHUS B TIPUPOAEC U oOOecredeHus 0e30macHOCTU
COOCTBEHHOM >KU3HENEITEIBHOCTH B UPE3BBIYAWHBIX CHUTyallUsIX MPUPOJHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTEepU30BaTh COBPEMEHHBIE HAay4YHbIE OTKPBITHS
B 00J1acTH OHMOJIOTHH;

pa3BuTHE y OOYYAIOIUXCA MHTEIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
B TpOIECCe B3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMH U  COBPEMEHHBIMU

5



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

UCCIICIOBAaHUAMU B OWOJIOTMH, peEIIaeMbIMU €0 MpoOJeMaMH, METOI0JIOTHeH
OMOJIOTUYECKOTO HCCIEOBaHMs, MPOBEACHHUS JKCIEPUMEHTAIbHBIX HCCIEIOBaHUH,
penieHuss OHOJIOTUYECKUX 3a7ad, MOJACIUPOBaHUS OHOJOTMYECKUX OOBEKTOB U
IPOIIECCOB;

BOCIIUTAaHUE y 00YUaOIUXCS IEHHOCTHOTO OTHOIIIEHUS K KUBOW MIPUPOJIE B IIETIOM
U K OTHETbHBIM €€ O00beKTaM | SBJICHUSM; (OPMUPOBAHUE DSKOJOTHUYECKOM,
TeHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYphbl MOBEJACHUS B MPUPOJE; UHTETPALNH
€CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHue 00 y4JaroUuMucs KOMIIETEHTHOCTH B parmoHAILHOM
TIPUPOJIOTIONH30BAHUH (COOIIIO/ICHUE TIPaBWIJI TIOBEIIEHUSI B MPHUPOJE, OXPaHbl BUOB,
AKOCUCTEM, OUochepbl), COXpaHEHUU COOCTBEHHOT'O 37I0POBbS U 37]0POBbS OKPYKAIOUTUX
monel (cobmoneHuss Mep npoduaakTUKu 3a0oeBaHuM, oOecredeHrne Oe30MmacHOCTH
KU3ZHENIEATEIbHOCTH B UYPE3BbIUAWHBIX CHUTYalUSIX MPUPOJHOTO M TEXHOTCHHOIO
XapakTepa) HAa OCHOBE WCIOJb30BaHUS OWOJOTMYECKUX 3HAHWMM W  YMEHUH
B IIOBCEHEBHOM JKU3HU;

CO3/IaHHME YCJIOBHH JJII OCO3HAHHOIO BBIOOpAa OOYYAIOIIMMHUCS WHAMBUAYAIbHOU
o0Opa3zoBaTeIbHON TPAeKTOPUH, CrocoOCTBYIOMIEH NOCIEAYIOIMEMY
npodecCUOHATbHOMY CaMOOTPEEICHUIO, B COOTBETCTBHUM C WHJUBHUIYAIbHBIMU
WHTEpPECaMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee YMCII0 4acoB, PEKOMEHJOBAaHHBIX JIJIsI U3YYCHHS OUOJIOTHH HA YIITYOJIEHHOM
ypoBHe, — 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hezento), B 11 kmacce — 102 gaca
(3 yaca B HezeO).

OT16op opraHm3allMOHHBIX (OPM, METOJAOB M CPEACTB OOydYCHHUS OHOIOTHHU
OCYIIECTBISIETCST ¢ y4€TOM CHenuuKd ero CoAepXaHUs ¥  HalpaBICHHOCTH
Ha TPOAODKEHHE OHOJIOTHYECKOr0 O0pa3oBaHHMS B  OpraHU3allMAX CPEIHETO
po(eCCHOHATBLHOTO U BBICIIIETO O0pa30BaHUS.

OO0s3aTeNbHBIM  YCIIOBUEM MpU OO0y4eHUM OWOJIOTHU Ha YriayOJEHHOM YpOBHE
SBIISIETCSI TPOBEACHHME JIADOpAaTOPHBIX M MpakTHUeckux pabor. Taxke ydactue
OOy4arouMxcss B BBIIOJHEHUU TMPOEKTHBIX U Y4eOHO-HCCIEI0BATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OIMpEIENAeTCS YYUTEIeM Ha OCHOBE HMMEIOIIHUXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.
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COJEP)KAHUE OGYUEHUSI!

10 KJIACC

Tema 1. buosiorusi Kak HaykKa

CoBpemenHasi Ouonorusi — KOMIUIEKCHas Hayka. Kparkas wucropus pa3BUTHS
ouosornu. buosiornyeckue Hayku M u3ydaemble UMU TpoOsembl. DyHAaMEHTaIbHBIE,
MIPUKJIQIHBIE U TIOMCKOBBIC HaYYHBIE UCCJICOBAHUS B OMOJIOTUH.

3HayeHue OuoiIOrMd B (HOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl Mupa. IIpodeccuu, cBsi3aHHbIE C Ouoysornei. 3HAUYCHHWE OWOJIOTHH
B IPAaKTHUYECKON JIESITEJIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM  XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPaHEe MPUPOJIBL.

JleMoHCTpanuu

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

Tabmuupt u cxembl: «CBsi3b OMONOrMM C JAPYrUMU Haykamu», «Cucrema
OHOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U UX U3yYeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Omosoruu. CBOMCTBA KUBBIX CHCTEM:
€IUHCTBO XHMMHUYECKOIO0 COCTAaBa, JHUCKPETHOCTb M ULEJIOCTHOCTh, CJIOXKHOCTh U
YIOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alysl, CAMOBOCIIPOU3BEICHHUE,
pa3IpaXXKMMOCTh, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alvu >KUBBIX CUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUOBON, ASKOCUCTEMHBIN (OHMOreoleHOTUYECKU),
ouocdepusiid. [Iporecchl, MpoUCXoadIue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
*uBoro. JKu3Hb kak (opma CyriecTBOBaHUS Marepuu. Hayku, u3ydarorniue KUBbIC
CUCTEMBI Ha Pa3HBIX YPOBHSIX OPraHU3ALUU.

N3yuenue >xuBbIX cucteM. Meronpl Ouonormueckod Hayku. HaGmronenue,
M3MEpPEHHE, SKCIIEPUMEHT, CHCTEMAaru3amus, MeraaHanus. [loHsThe o 3aBUCMMOW U
He3aBUCUMOW mepeMeHHou. [ImanupoBanue skcnepuMeHTta. [locTaHOBKa M MpoBEpKa
runore3. HyneBas runore3a. [loHsitue BbIOOpKM U €€ JOCTOBEpHOCTh. Pazbpoc
B Ouosornyeckux AaHHBIX. OIEHKa JOCTOBEPHOCTU TMOJYYEHHBIX PpPE3yIbTaTOB.
[IprurHBI HCKaXKEHUS PE3YIBTATOB dKCIIepUMeEHTa. [IoHATHE CTaTUCTUUECKOTO TECTA.

JleMoHCTpanuu

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

! Coneprxanue nporpaMMBl, BBIIEICHHOE KYPCUEOM, HE BXOJUT B IPOBEPKY IOCYNApCTBEHHOM utorosoii arrectamuu (I'MA).

7



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

O6opyznoBaHue: J1abopaTOpHOE 00O0pYJOBAHME JJIsi TMPOBEACHUS HaONIOIEHUH,
WU3MEPEHUM, SKCIIEPUMEHTOB.

[IpakTuyeckas padbora

«/cnonp30BaHKe pa3IuYHbIX METOIOB IIPU U3YUYEHUHN KUBBIX CHCTEM).

Tema 3. buosiorusi KjiieTku

Knerka — cTpykTypHO-(DYHKIIMOHANIbHAS €IMHMIA KUBOTrO. VCTOpUsi OTKPBITUA
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen,
P. BupxoB). OCHOBHbIE MOJ0KEHUSI COBPEMEHHOW KJIETOYHON TEOPHH.

Metonbl MOJIEKYIISIPHON U KJIETOYHOW OMOJIOrMH: MUKPOCKOIHS, XpoMaTorpadus,
aneKTpodope3, METOJ MEYEHBIX aToMoB, AuddepeHnraTbHOe IEeHTpU(PyrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. /M3yuenue @DuKCUpo8anHbIX Klemok. DIEKTPOHHAs
MUKpockonusi. Kongokanvnas muxpockonusi. BumanvHoe (npudxcusneHnoe) usydeHue
KJIemOK.

JleMoHcTpanuu

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

Tabmuipt 1 cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MHKPOCKOID,
«HMcropus pa3BUTHS METOIOB MUKPOCKOITAW.

OOopyznOBaHKE: CBETOBOW  MMKPOCKOI, MHKpONpEenaparbl  pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

[IpakTuyeckas padbora

«/3ydeHne MeTOMOB KIETOYHOW Ouosoruu (xpomarorpadus, snexTpodopes,
muddepennmanpHoe nenTpudyruposanue, [11P)».

Tema 4. Xumnuyeckasi opraHu3anus KJIeTKU

XUMHYECKHUM COCTAB KJIETKU. MaKpo-, MUKPO- U YIIbTPAaMUKPOIIIEMEHTHI. Bosa u eé
pOJb KAk pacTBOPUTENS, pPEareHTa, ydacTUE€ B CTPYKTYPHUPOBAaHWU  KIETKH,
TEIUIOPETryJSIMi. MUHepallbHble BEIIEeCTBAa KIETKH, WX Ouosoruueckas pojb. Poib
KaTUOHOB M AHMOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKM. buonormdeckue nonaumepsl.  benkw.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekyinsl. [lepBuunas
CTPYKTypa Oefka, menTuaHas CBi3b. BropuuHas, TpeTuuHasi, 4eTBepTUUHAS CTPYKTYPHI.
Jlenatypamus. CroiictBa OenkoB. Knaccudukarus 6enkoB. buonmornyeckue QyHKImm
0enkoB. [IpuoHnui.

VYrneBogel. MoHOcaxapuabl, AUCAXapUAbl, OJMIOCAXapUAbl W IOJMCAXapUIBbI.
OO6uuit maH cTpoeHus U (QU3UKO-XMMUUYECKUE CBOMCTBA YrieBOJOB. buonornueckue
(YHKUIMU YTIEBOJIOB.

Jlumuasl. T'mapodunsHO-rUApOdoOHBIE cBoicTBa. Kiaccudbukanus nunuios.
Tpurmuuepubl, GocPoaunuabl, BOCKH, cTepouabl. buonornueckue GyHKIUU JTUIUIOB.
OOmme cBoiicTBa  OumosorMyeckux MemOpaH —  TEKy4ecTb, CIOCOOHOCTh
K CaMO3aMbIKaHUIO, TOJIYIIPOHULAEMOCTb.

HyxnennoBeie kucnorel. JJHK w PHK. Crpoenne HYKIEHMHOBBIX KHUCIHOT.
Hykneorunpl. [Ipunnun kommieMentapHoctu. [lpasunio Yapradda. Crpykrypa JHK —
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JBOMHas cnupaib. MecTtoHaxoxaeHue u ouonorndeckue Gpynkuuu JIHK. Bunsr PHK.
Oynkuuu PHK B knetke.

Crpoenne w™omekynsl AT®. Makpospruueckue cBsisu B Moyekyiae ATO.
buonornueckue ¢ynkuun AT®. BoccTaHOBIEHHbIE NEPEHOCYMKH, HX (PYHKIHH
B KIleTKe. /[pyeue nyxneozuompugpocpamor (HTP®). CexBenupoanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKI.

CtpykrypHas Ouoyiorus: OHOXMMHUYECKHE UM OHOPU3MUECKHE HCCIACAOBAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPbI OMoMoliekyn. Mooenuposarue cmpykmypul u
@yHKyul OuoMONeKynl u ux Komniekcos. KommviomepHuviii ousaun u opeaHuyeckuu
CUHmMe3 OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

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

Jnarpammel: «PacnpenerieHrne XMMHAYECKUX 3JEMEHTOB B HEKHBOW IIPUPOILY,
«PacrnpenieneHne XUMUYECKUX JIEMEHTOB B dKUBOU IIPUPOAEN.

Tabmuer u  cxembl:  «llepuogmdeckass TabnWIa XUMHYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYyJbl BOJABD», «BemiectBa B coctaBe opraHu3moBy», «CTpoeHue
MOJIEKYJbl  Oenmka», «CTPYKTYphl O€IKOBOM MoOJeKyibl», «CTpoeHHe MOJIEKYI
yIJIeBOJI0B», «CTpoeHue Mosekyn JunuaoBy, «HyknenHoBble KUCTOTBD», «CTpoeHue
MoseKyinbl ATD».

OO6opyoBaHue: XUMUYECKast Ocyia U 000pya0BaHUE.

JlabGoparopnasi pabora «OOHapyxXeHHE OEJIKOB € TMOMOIIbI KayeCTBEHHBIX
peaKkuii».

JlaGoparopnasi pabora «McciemoBaHre HYKJIEUHOBBIX KHCIOT, BBIJACICHHBIX
13 KJIETOK PA3JIMYHBIX OPTaHU3MOB.

Tema S. Ctpoenue u QyHKIMH KICTKH

Tumbsl  KJIETOK:  JyKapuoTHYeckas M mpokapuotruyeckas. CTpyKTypHO-
GbyHKIHOHANbHBIE 00pa30BaHUS KIETKU.

Crtpoenue mnpokapuoTHueckoi kierku. Kiierounas creHka OakTepuil U apxei.
Oco0OeHHOCTH CTpOeHUs! TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 posb IPOKapHOT B OHOIIEHO3aX.

Crpoenue ¥ (QyHKUMOHHpPOBAHHE HYKApUOTHUYECKON KieTkd. [Imazmatumueckas
MeMmOpaHna (masmaiemma). CTpykTypa Ila3MaTudecko wmeMOpanbl. TpaHcmopt
BEUIECTB uepe3 IUIa3MaTUYECKYyl0 MeMOpaHy: maccuBHBIM (quddys3us, oOneryéHHas
muddy3us), akTUBHBIA (TIEPBUYHBIA W BTOPUYHBIA  aKTUBHBIM  TPAHCIOPT).
[TonymponuiiaeMoctTs MemOpanbl. Pabora HaTpuii-KanMeBOoro Hacoca. OJHJIOIUTO3:
NUHOLUTO3, (aronuro3. Ox3omuTo3. Kierounas crenka. CTpykTypa U (QyHKUIUU
KJIETOYHOM CTEHKU PacTeHH, TprOOB.

[uromnazma. Iluto3ons. Ilutockener. JIBwkeHue uurtoruiasMbl. OpraHouabl
kieTkd. OaHoMeMOpaHHbIE OpPraHouAbl KIETKU: sHAomiazmarudeckas cetb (OIIC),
annapat [onbIXu, JM30COMBI, HUX CTpoeHHe U  GyHKUMH. B3aumocBs3b
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OJTHOMEMOpPAHHBIX OPraHouJoB KJIeTKU. CTpoeHue TPaHYISIPHOTO PETUKYIyMa.
Mexanusm nanpaenenus oenxoe 6 OIIIC. CunHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['nmaaxuil (arpaHyfsipHbIN) SHAOIJIA3MATUYECKUN PETUKYIIYM.
Cekperopnas ¢ynkuus anmapata [ombmxu. Moouguxayus 6Oenxoé 6 annapame
Tonvoorcu. Copmuposra 6enxkoe 6 annapame I onvooucu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbHbIx kKieTok. Kierounslii cok. Typrop.

[TonmyaBTOHOMHBIE OPTaHOUIbI KJIETKU: MUTOXOHIPUH, TUTACTUIBL. [Ipoucxoscoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepeosckosckui, JI. Mapeynuc).
CtpoeHue u pyHKIIUM MUTOXOHIPUMA ¥ TutacTul. [lepBUuHbIE, BTOPUYHBIE W CIIOKHBIC
miacTubl  (OTOCUHTE3UPYIOMIUX  JYKAPHOT.  XJIOPOIUIACTBI,  XPOMOIUIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTECHUM.

HemeMmOpannbie opraHouabl kieTku CtpoeHue U (PYHKIMUM HeMeMOpaHHBIX
OpraHoOMIOB KJIETKU. PubGocomsl. [Ipomescymounvie gpuramernmol. MukpohuiaMeHTHI.
Axmunosvle Mmukpoguiamenmol. MplllIeUHbIEe KIETKU. AKMUHOBble KOMNOHEHMbl
HemblueuHblXx Kiemok. Mukporpyoouku. Kierounsiii nentp. CTpoeHHE U JIBUKEHUE
KTYTUKOB H  pecHWYeK. MUuUkKpoTpyooukn muToriasMel. llenTpuons.  benku,
accoyuuposantvle ¢ MuKpoguiameHmamu u mukpompyoouxamu. Momopuvie 6eaxu.

Anpo. ObGonouka sApa, XpOMaTWH, Kapuolula3Ma, SJIPBIILIKH, UX CTPOCHHE U
bysakuuu. SAnepHpiii 6emKkoBbIi MaTpuKe. [IpocTpaHCTBEHHOE PACTIOIOKEHUE XPOMOCOM
B UHTEP(hA3HOM siipe. Dyxpomamun u cemepoxpomamu. berku XxpoMaTiHa — TUCTOHBI.
Hunamuxa sdepnoii 06010uKku 8 Mmumose. Hoepuviti mpancnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIETOK DYKapuUOT
(pacTuTEeNnbHOM, KUBOTHOU, TPUOHOMN ).

JleMoHCcTpanuu

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

Tabmuier u cxembl: «CTpoeHUE DYKAPUOTUIECKON KIIEeTKW», «CTpoeHne KUBOTHOM
KIIeTKN», «CTpoeHue pacTUTENbHOU KIEeTKW», «CTpOoeHHEe MUTOXOHAPUM», «SAapoy,
«CTpoeHue MPOKapUOTUUECKON KIIETKU.

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

JlaGoparopnas padota «/3yueHre CTpOCHUS KIETOK Pa3IUYHBIX OPraHU3MOB).

[IpakTuyeckas pabota «M3ydeHrne CBOMCTB KJIETOYHON MeMOpaHbI».

JlaGopatopHasi pabora «MccremoBanue  1mazMonm3a M JICTUIA3MOJIM3a
B PACTUTEIBHBIX KIJIETKaX».

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

Tema 6. OOMeH BeliecTB M NPEBPallleHUE JHEPTUH B KJIETKe

AccuMuUIIIUS M AUCCUMIUIALIMS — JBE CTOPOHBI MeTaboyim3Mma. Tumbl oOMeHa
BEIIECTB: AaBTOTPOGHBIN U TEeTepoTpodHBIN. YuacThe KHUCIOpOoAa B OOMEHHBIX
npoleccax. JHepreTuyeckoe odecrieueHue kietku: npeppamieHue ATD B oOMeHHBIX
nporieccax. DepMEHTATUBHBIM  XapakTep pEakiuid KIETOYHOrO0 MeTaboiu3Ma.
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depMeHThI, UX CTpOEHHE, CBOMCTBa M MexaHu3M aeictus. Kodbepmentrsl. OTinuus
(GbepMEHTOB OT HEOPraHWYECKUX KaTadu3aTopoB. benku-akTUBATOpPhl U OENKU-
WHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (EPMEHTATHBHBIX PEAKIHA OT Pa3TMIHBIX
(bakTOopOB.

[lepBruHBIN CHHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. POTOCUHTES. AHOKCUSEHHbIU
u okcueeHuvlli pomocunmes y oaxmepuii. Ceemocodbuparowue nuemMeHmvl U NUSMeHmMbl
peakyuonHo2o yeumpa. Ponb xjopormactoB B mpoiiecce (orocurTe3a. CBeroBas u
teMHoBas pazbl. Pomoovixanue, Cz., C4-u CAM-munwvi pomocunmesa. IIponyKTUBHOCTH
dorocunTe3a. BnusHue pa3nuyHbIX (AKTOPOB HAa CKOPOCTh (POTOCHMHTE3a. 3HAUEHHUE
dboTocHHTE3A.

XeMocuHTe3. PazHooOpasue opraHu3MOB-XEMOCHUHTETHUKOB: HUTPUDUIMPYIOLTHE
OakTepuu, IKeJIe300aKTEepUHU, CEepOoOAKTEepUu, BOJOPOJAHBIC OakTepuu. 3HAUYCHHE
XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opokenus. IlponykTtsl OpokeHHs U HX
UCIIOJIb30BAaHUE  YEJOBEKOM.  AHa’pOOHbIE  MHUKPOOPTraHHU3Mbl  KaKk  OOBEKTHI
OMOTEXHOJIOTUU U BO30YyIUTENN OOJIC3HEH.

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

buonornueckoe OKHCIIEHWE, WIM KJIETOYHOE JbIxaHue. Ponp MHUTOXOHIpHUU
B Ipolieccax Oumosiornueckoro okucienus. [{uknmyeckue peakiuu. OKHUCIUTEIHHOE
dbochopunmpoBanue. DHepeuss memopanno2o epaouenma npomoros. Cumnmez ATD:
paboma npomonrot AT@-cunmaswel. [IpernmyiecTBa a3poOHOro MyTH 0OOMEHa BEIIECTB
nepesl aHadpoOHBIM. D(H(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanuu

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

Tabmumel 1 cxeMbl: «DoTOoCHHTE3», «DHepreTudeckuii obmen», «buocuHTE3
oenka», «CtpoeHue hepmMeHTa», « XeMOCUHTERY.

OO0opyioBaHre: CBETOBOM MHUKPOCKON, OOOpPYAOBaHHWE IS MPHUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

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

JlabGoparopHas pabora «I3yueHue (hepMEHTATUBHOIO paCLICILICHUS NEPOKCHa
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

Jlaboparopnas pabora «CpaBHEHUE MPOIIECCOB POTOCUHTE3A U XEMOCHUHTE3a.

JlaGoparopnas pabota «CpaBHEHHE NPOLECCOB OPOKEHUS U AbIXaHUS».

Tema 7. HacaeacrBenHast MHpopManusa U peanu3anus €€ B KJIeTKe

Peakiiun matpuyHOro cuHresa. IIpuHIMII KOMIUIEMEHTApPHOCTH B PEAKLMAX
MAaTpUYHOTO CHMHTe3a. Peanuzarus HacneAcTBeHHOW nHpopManuu. ['eHeTudecKuidl Ko,
ero cporcrBa. TpaHckpunuus — maTtpuulslii cuHTe3 PHK. IlprHnune! tTpanckpunmmu:
KOMILJIEMEHTAPHOCTb, AHTUIIAPAJIIEIBHOCT, ACUMMETPUYHOCTb. Cospesanue
mampuunwvix PHK 6 sykapuomuuecxoii kiemke. Hexooupyrowue PHK.
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Tpancmsiius u e€ srtanbl. Yuactue tpaHcnopTHeiXx PHK B OumocunTese Oenka.
VYcnoBust buocunTesa Oenka. KogupoBanue aMuHOKUCIOT. Posib pubocoM B OMOCHHTE3E
oenka.

Cospemennvie npedcmasieHus o cmpoenuu 2eHog. QOpraHuzalusi TeHOMa
y MPOKAPUOT W HYKapuoT. Perynsiuus axkTUBHOCTH TE€HOB Yy Mpokapuor. ['umoresa
ornepona (®. Xaxob, XK. Mano). Monrexynapuvie mexanuzmvl 3KCHPECCUU 2€HO8
y aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomwl 2enos. Perynsaiusi oOMEHHBIX
MPOIIECCOB B KjIeTKe. KiteTouHbIi romeocTas.

Bupycsl — Heknerounsie (OpMBI KM3HU M OOJUTraTHBIC Tapa3uThl. CTpoeHwHe
MPOCTBIX W CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaxTepuodaroB. KusHeHHbI YUK
JHK-cooepacawux supycos, PHK-codepaicawux supycos, bakmepuoghacos. Obpamuas
MPAHCKpUnyusi, peeepmasd, unmezpasa.

BupycHbie 3a0osieBaHusi 4esnoBeka, >XKMBOTHBIX, pacteHuit. CIINI], COVID-19,
COLMATIbHBIE ¥ MEIUITMHCKUE TPOOIIEMBI.

buoungpopmamuka: unmeepayus u aumanuz Ooavwiux maccugog («bigdatay)
CMPYKMYPHuIX Ouono2udeckux oauHvix. Hanomexnonoeuu 6 ouonocuu u meouyue.
Ipoepammupyemvie hynxyuu denxos. Cnocobwvt 00CmMasKu 1eKapcma.

JleMoHCTpanuu

[Toptpetsl: H.K. Konb1ios, JI.M. NTBaHOBCKUI.

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

[IpakTuyeckas pabora «Co3nanrue MO BUPYCay.

Tema 8. 7ZKu3HEeHHBbIN LUK KJIETKH

Knerounsrit nuki, ero nepuoasl u peryisiuus. Marepdaza u muro3. OcoOeHHOCTH
MpOIECCOB, TpoTekatonmx B uHTepdasze. [logroroBka KIETKH K JICJCHUIO.
[IpecunTeTndeckuii (MOCTMUTOTUYECKHUM), CHHTETHYECKUA M TMOCTCUHTETHUYECKHUI
(IpeMUTOTUYECKHI ) TEPUOIbI HHTEPGhA3HI.

Marpuunbii  cunte3 JIHK — permmkamms. I[lpuHomner penmkanun  JJHK:
KOMILIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CUHTE3, aHTUNAPAIIEIbHOCTh. MexXaHu3M
permkanuun  JJHK. Xpomocomsbl. Ctpoenue xpomocoM. Termomepsl U Tenomepasa.
XpOMOCOMHBII HA0Op KIETKM — KapuoTHN. JIWIUTOMIHBIA M TaluyiOMAHBIA HaOOpbI
xpoMocoM. ["'omonornunsie XxpoMocoMbl. [1010BbIE XPOMOCOMBL.

Jlenenue knetku —Muto3. CTaiuy MUTO3a U MTPOUCXOASIINE B HUX TPOLECCHI. TUIIbI
muto3a. Kapuokrnes u nutokunes. buonorndyeckoe 3HaueHUE MUTO3A.

Perymnsiius MutoTHueCcKOro 1UKIIa KiaeTku. [IporpamMmupyemas kiaeTouHasi rudesns —
amnomnTo3.

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

JlemoHcTpanumn

Tabmuubsl U cxembl: <« KU3HEHHBIA IUKI KJIETKW», «Murosz», «CrpoeHue
xpomocomy, «Perumkanus JJHK».
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OO0opyznoBaHUE: CBETOBOM MHUKPOCKOI, MHUKporpenaparel: «MHUTO3 B KJeTKax
KOPELIKA JIYKa».

JlaGopatopHas pabota «lI3yueHue XpoMOCOM Ha TOTOBBIX MHKPOIIpErapaTax.

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

Tema 9. CTpoeHue 1 pyHKIMU OPraHU3MOB

buonornyeckoe paszHooOpazue opraHu3MoB. OJIHOKJIETOYHBIE, KOJOHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHMS MU KUZHENEATEIbHOCTH OJIHOKIETOUHBIX OPraHU3MOB.
bakTtepuu, apxew, OJHOKJIETOUHbIE TpUObI, OJHOKJIETOYHBIE BOJOPOCIH, ApPYrue
npotuctsl. KooHnanbHbIE OpraHU3MBI.

B3anMocBsa3bp 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. Opranu3M Kak eauHoe uenoe. ['omeocras.

Txanu pacreHuil. Tumbl pacTUTENbHBIX TKaHe: oOpa3oBareibHas, MOKPOBHAs,
IpoOBOJAIIAsl, OCHOBHas, MexaHuueckas. (OcoOeHHOCTHM CTpoeHus, QYHKIMA U
PacCIoJIOKEHMS TKaHEH B OpraHax pacTCHHM.

TkaHM >KUBOTHBIX M YeEJIIOBEKA. THUIIBI JKUBOTHBIX TKAHEH: DIMUTEIHANIbHASL,
COCAMHMUTENbHAs, MbllIeuHas, HepBHas. OCOOEHHOCTH cTpoeHus, GQYHKIUH U
PAcCIIOJI0KEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble M T€HEpPATUBHBIE OpraHbl pacTeHUd. OpraHbsl 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 THIIbI
COCIMHEHUS KOCTEM.

JIBu>KeHHe OpraHu3MoB. [IBHKEHHE OJIHOKJIETOYHBIX OPraHU3MOB: aMEOOWTHOE,
KT'YTUKOBOE, PECHUYHOE. [[BH)KEHNE MHOTOKJIETOUYHBIX PACTEHUM: TPOIU3MbI U HACTHH.
JIBuKeHHe MHOTOKJIETOYHBIX >KMBOTHBIX M UEJOBEKa: MbIIIEUHas cucrema. Peduekc.
CkeneTHblE MBILIIBI U UX paldoTa.

IIntanue opranuszMosB. IlormomeHue BOABI, YIVIEKMCIIOrO ra3a M MHMHEPAIbHBIX
BELIECTB PACTCHUAMH. [IMTaHMe >XKMBOTHBIX. BHYTpPHUIIOIOCTHOE M BHYTPUKIIETOYHOE
nuuieBapenue. [lntanne no3BOHOYHBIX KUBOTHBIX. OTIEbI TUIIEBAPUTEILHOIO TPAKTA.
[ImmeBapurenbHble )ene3bl. [InmeBapuTenbHas cucTeMa 4€JI0BEKa.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. J{pixanue ;xuBoTHBIX. Juddy3us razon
yepe3 MOBEpXHOCTh KieTku. KoxkHoe npixanue. JlprxarenbHas moBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHHUE. JIpIXaHue M03BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOIMOHHOE
YCIIO)KHEHUE CTPOCHHUS JIETKUX II03BOHOYHBIX JKMBOTHBIX. JIpIXarenpHas cucrema
yesoBeka. MexXaHu3M BEHTWIALMM JIETKUX Yy ITHLl M MIIeKonuTaromux. Perymsauums
nbixaHus. [{pixatenbHble 0OBEMBI.

Tpancnopt BewecTB y Opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTEHUU. TpaHcnopT
BEILIECTB Yy >KUBOTHBIX. KpoBeHOCHast cucrema u €€ opranbl. KpoBeHOCHas cucreMa
ITO3BOHOYHBIX )KMBOTHBIX U 4desioBeka. Cepale, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
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KpOBOOOpAIleHUs. DBOJIOLUOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOH CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepia u e€ perymsiusi.

Brinenenne y oprannsmMoB. BeigeneHue y pacteHuil. BpiaeneHue y KMBOTHBIX.
Coxkparutenbuble Bakyonu. Opransl BelneneHus. OuiabTpalius, ceKpenus u odpaTHoe
BCAChIBAHME KaK MEXaHU3Mbl PAOOTHI OpraHoB BblAeJeHUS. CBA3b MOJOCTH Tena
C KPOBEHOCHOW M BBIJICJIUTEIILHOM CUCTEMaMU. BbIjieieHre y MO3BOHOYHBIX )KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u GpyHKIHOHUpOBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y
YEJI0BEKa.

3amura y Opranu3MoB. 3aliuTa y OJHOKIETOUYHBIX OpraHu3MoB. Criopsl OakTepHii
W [UCTHl MPOCTEUIINX. 3allliTa Y MHOTOKJIETOYHbIX pacteHuid. Kyrukyna. Cpencrsa
MMaCCUBHOM M XMUMHUYECKOMN 3alUThl. DUTOHIIUBI.

3ammTa y MHOTIOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NPOWM3BOAHBIE. 3aluTa
opranuszMa ot Oone3Hell. UMMyHHast cucrema udenoBeka. KieTouHblil U rymopaibHbIN
UMMYHUTET. BpoXIEHHBIA U NMPUOOPETEHHBIN crnenuduueckuii UMMyHUTET. Teopus
KJIOHANIbHO-cesiekTuBHOro ummyHutera (II. Dpmux, ®.M. bepuer, C. Touerasa).
BocnanurenbHbie OTBETHI OpraHu3MoOB. Poiib BpOXKIEHHOTO MMMYHUTETA B Pa3BUTHHU
CUCTEMHBIX 3200JICBaHUM.

PaznpaxxumocTs U perymsiuust y opraHu3sMoB. Pa3ipakumMocTh y OZHOKIIETOYHBIX
opranu3moB. Takcucel. PaznpaxuMoCTp M peryisinus y pacTeHui. PocToBble BemecTBa
Y UX 3HAYCHHUE.

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

['ymopasibHas perynsiuus U SHAOKPUHHAS CUCTEMA KUBOTHBIX U UeJIoBeKa. JKenesbl
SHJIOKPUHHOM CHCTEMBI U UX TOPMOHBI. JlelicTBHE rOpMOHOB. B3anMOCBsI3b HEPBHOU U
SHJOKPUHHOM cucTeM. | nnoranamo-runoduszapHas cucrema.

JleMoHCcTpanuu

IToprper: N.I1. [TaBnos.

Tabmuupt u  cxeMbl: «OOHOKJIETOYHBIE  BOJAOPOCHN», «MHOTOKIETOUHBIE
Bogopocany, «bakrepumn», «lIpocrelimmey, «Opranbl IBETKOBBIX pacTEHUID, « CUCTEMBI
OpraHOB TMO3BOHOYHBIX XHBOTHBIX», «BHyTpeHHEe CTpOECHHE HACEKOMBIX», «TKaHH
pactenuit», «KopHeBbie cucreMb», «CrpoeHue credns», «CTpoeHHe JUCTOBOU
IJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «lIuieBapurenbHas cUCTEMa,
«KpoBenocnast cucreMa», «/lpixarenbHasa cucreMa», «HepBHas cucrema», «Koxay,
«MpblieyHast cucrteMma», «BplmenutenbHas cucTEMa», «OHIAOKPUHHAs CHUCTEMAY,
«Ctpoenue Mbie», «MMMmyHurer», «KuinedyHononoctusiey, «CxemMa NOUTaHUA
pacTteHuin», «KpoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOECHUE THUIPBI»,
«CTpoeHue miaHnapun», « BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas cucrema
ppi0», «HepBHas cucrema narymkny, «HepBHas cucreMa TPECMBIKAOIINXCS,
«HepBHas cucrema nruipy, «HepBHas cucrema miekonuraronmx», «HepBHas cucrema
yenoBekay, «Peduexcy.
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OO0GopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaTbl  OJHOKJICTOYHBIX
OpraHn3MOB, MUKPOIIpENapaThl TKAHEW, PAKOBUHBI MOJUTIOCKOB, KOJUTEKIIMU HACEKOMBIX,
UTJIOKOXKUX, KUBBIC SK3EMIUSIPbl KOMHATHBIX PACTCHUM, TepOapuu pacTeHUM pa3HbIX
OTAEJIOB, BJAXHBIC MpPENaparbl >XUBOTHBIX, CKEJIEThl ITO3BOHOYHBIX, KOJUICKIIUU
OECMO3BOHOYHBIX KUBOTHBIX, CKEJIET 4eJIOBeKa, 00OpyIOBaHUE MJiS JIEMOHCTpaIlUU
MOYBEHHOI'O ¥ BO3AYIIHOIO MUTAHUSI PACTCHUH, paclIeyIeHns Kpaxmaia U OelIKOB Mol
nerictBueM (pepMeHTOB, 000pymOBaHUE IS JEMOHCTpAIlMU OIBITOB IO H3MEPEHUIO
J)KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX JBUKCHUN, MOJICIIM T'OJJOBHOI'O
MO3Tra pa3IuyHbIX KUBOTHBIX.

JlabopatopHas pabota «V3yueHnue TkaHeil pacTeHUID.

Jlaboparopnas pabora «/3ydeHue TkaHel )KUBOTHBIX).

Jlaboparopnas pabora «M3ydeHure opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. Pa3mHO:KeHHMe M pa3BUTHE OPTaHU3MOB

®DopMBbl pa3MHOKEHHS OPraHU3MOB: OecIoioe (BKIII0Yasi BETeTaTUBHOE) U TTOJIOBOE.
Bunbt  Oecrionoro  pa3MHOXKEHHUS: TOYKOBaHHWE, CHOPY/SIUUA, (pparMeHTalus,
KJIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBbie kieTku, nian ramMmersl. Meiio3. Craguu menosa.
[ToBenenue xpomocoM B Menoze. Kpoccunrosep. buonorndeckuid cMmbIcin meno3a U
II0JIOBOTO Mporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

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

OmnonoTBOopeHrne W AMOpPHOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrHOCOOBI
OILJIOJIOTBOPEHMSI: HApYykKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpUONOTHS — HayKa
O pa3BUTHUU OPraHu3MoB. Mopgocenes — 00Ha u3 21asHbIX NpobIem IMOPUOTOSUL.
Konyenyus mopgoecenos u mooenu mopgoeeneza. Cragun 3MOpHOreHe3a >KUBOTHBIX
(ma mpumepe marymku). JpoOnenwe. Tumbl apoOnenws. /[lemepmunuposannoe u
HedepMuHuposanHoe opooaenue. bracmyna, munvt 61acmyn. OCOOEHHOCTH APOOICHUS
MJIEKOMUTAIOLIMX. 3apO/IbIIIEBbIE JIUCTKH (TracTpyJIALMs ). 3aKiIaKa OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JMCTKOB. B3auMHOE BIMSHUE 4YacTeil pPa3BUBAIOIIETOCS 3apojbllia
(aMOpuoHalIbHAsE WHAYKIMS). 3akKiajgka IUIaHAa CTPOEHHUs >KUBOTHOTO KaK pPe3yJbTat
UEPAPXUYECKUX B3aMMOJCICTBUN TE€HOB. BiusHue Ha 5>MOpUOHAIBHOE pPA3BUTHE
pa3IMYHbBIX (PAKTOPOB OKPYKAIOIIEH CPEIBL.

Poct u pa3urue xuBoTHbIX. [locTamMOproHanbHbIi nepuos. [Ipsmoe u HenpsiMmoe
pasButHe. Pa3Butue ¢ Metamop(}o30M y OECIIO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX.
buonornueckoe 3HaueHUE MNPSAMOrO M HENPSAMOrO Pa3BUTHUS, UX PaCIpOCTPaHEHUE
B IIpupoae. Tuibl pocta )KUBOTHBIX. PAKTOPBI PETYISILIMKA POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu nocTaMOPHOHATBHOTO Pa3BUTHA Y KUBOTHBIX U UyesloBeKa. [leprnoibl oHTOreHe3a
yesoBeka. CTapeHue U CMepTh Kak OMOJIOTrHYECKUE MTPOLIECCHI.

Pasmuoxenue u pazsutue pacteHuil. ['amerodur u cnopogut. Meiio3 B )kU3HEHHOM
nukie pacrenuit. OOpa3zoBaHue Crop B mporecce meio3a. ['ameToreHes y pacTeHUI.
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Onno1I0TBOPEHUE U Pa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. J/|BOWHOE OIIOAOTBOPEHHE
y IIBETKOBBIX pacTteHnii. OOpa3oBaHUE U pa3BUTHE CEMCHHU.

MexaHu3MBbl PETyJsiiuU OHTOT€HE3a Y PACTEHHUM U )KUBOTHBIX.

JIeMoHCcTpanuu

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

Tabmuubsl u cxembl: «BereraTuBHOe pa3sMHOXKeHUE», «Tumbel Oecrnoyioro
pasMHOXEHHSD», «Pa3MHOXEHHE XJIaMHUAOMOHAAb), «Pa3MHOXKEHHE  DBIJICHBDY,
«Pa3smHOXeHne ruape», «Meio3», «XpomocoMbl», «['amerorenes», «CrtpoeHue

ANIEKJIETKHU U criepMaro3onia», « OCHOBHBIE CTaIMU OHTOTeHE3a, «lIpsimoe u Henpsimoe
pazButue», «Pa3zBuTue maiickoro xyka», «Pazsutue capanum», «Pa3BuTHe JATYILIKAY,
«/IBOITHOE OIJIOJOTBOPEHUE Y LIBETKOBBIX pacTeHU», «CTpoeHHEe CEMIH OAHOAO0JbHBIX
Y JIBYJOJIbHBIX PACTCHUN», «KM3HEHHBIN HUKI MOPCKOU KaIyCThD», «KM3HEHHBIN UK
MXa», <«KU3HEHHBIN UK MTanOPOTHUKAY, «KW3HEHHBIN UK COCHBDY.

OO0GopynoBaHHe: CBETOBOM MHKPOCKOIN, MHUKpOIpEnaparbl SHIEKICTOK |
CIIEpPMATO30MI0B, MOJIENb «LIMKII pa3BUTHS JIATYIIKWY.

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

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

JlaGoparopnas padota «CTpoeHHEe OpraHOB pa3MHOXKEHHS BBICILIUX PACTEHUI.

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

Hctopus 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. ®unumyenko, H.B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TMOHSATUS W CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICJIbHBIE T€HBI, ATbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIA TPU3HAK,
TOMO3HUT0Ta, T€TEPO3UTr0oTa, YKUCTas JIMHUS, THOpUAbI, TeHoTUur, (eHotur. OCHOBHbBIC
METOAbl  TEHETUKHU:  THUOPUJIOIOTUYECKUM,  IIUTOJIOTMYECKUM,  MOJEKYJISPHO-
TEHETUYECKUM.

JleMoHCTpanuu

[Toprpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H.K. Konsos, H.11. BaBunos,
A.H. benozepckuii, I'.J]. Kaprieuenko, FO.A. ®mmnuenko, H.B. Tumodees-Pecorckmii.

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

JlaGoparopnas padota «/Ipo3oduia kak 00bEKT FTeHETUYECKUX MCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuntoe ckpemmBanue. [lepBbiil 3aKkoH MeHaenst — 3aKoH €quHO00pa3us
ruOpuI0B TiepBoro mokosieHus. [IpaBuino momuHupoBanus. Bropoit 3akon Menaens —
3aKOH pacllenjeHus mnpu3HakoB. LluTonmormueckue OCHOBBI MOHOTHOPHAHOIO
CKpeIlMBaHus. [ Mmore3a YucToThl ramer.
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AHanuzupyroniee CckpemuBaHue. I[IpoMeXyTOUHBIM XapakTep HaCIEIOBAHUA.
Pacmenienne mpru3HaKkoB MPU HEMMOJIHOM JOMUHHUPOBAHUH.

JHurnbpuaHoe ckpemmBaHue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOTO
HacJeA0BaHUs MpU3HAKoB. [[uToNOrnyeckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHM L.

CuernieHHoe HacienoBaHue rmpu3HakoB. Paborel T. Moprana. CuermieHHOe
HACJICIOBAaHNUE TE€HOB, HAPYIICHUE CIEIJICHUS 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 XpoMOcOM. HaciienoBanre npru3HaKkoB, CUEIUICHHBIX C ITOJIOM.

['enorun kak uenoctHas cucrema. [limernorponus — MHOKECTBEHHOE JIEMCTBUE I'€HA.
MHO0KeCTBEHHBIN aJJICTIM3M. BzaumopericTBue HeaJIeIbHBIX I'€HOB.
KommnnemenTapuocts. Onucras. [lonumepus.

['eHeTnyeckuii KOHTPOJb Pa3BUTHSI PACTCHUM, KUBOTHBIX U YEJIOBEKA, a TAKKe
(U3HOTOTMYECKUX TIPOIIECCOB, TIOBEACHUS W KOTHUTHUBHBIX (YHKIWN. | eHeTndeckue

MEXaHU3Mbl CHUMOHMOTE€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH — IMapasuT» Hu
«XO3IMH — MHUKpoOWMOM». ['eHeTWyeckne acmeKThl KOHTPOJIS W  HW3MCHCHHS
HacJeACTBeHHOU UH(GOpMAIUU B MOKOJICHUSIX KJIETOK U OpraHU3MOB.

JleMoHCcTpaluu

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

Tabmuiet 1 cxembl: «llepBbiii U BTOpoi 3akoHbl Mennens», «Tperuil 3aKoH
Menpens», «AHamusupyromee CkpemuBanue», «HemomHoe nmoMuHMpOBaHHE,
«CuenyieHHOe HacaeI0BaHuEe MPU3HAKOB y Ipo30uiibl», «I'eHeTuka nomnay, «Kapuotun
yenoBeka», «Kapuotun apozoduney, «Kapuorun nTuube», «MHOXECTBEHHBIN
ajuieu3My, «Bzaumonencrerue reHoB.

OOGopynoBanue: MoJeib JJIA JIEMOHCTPAIlMH 3aKOHOB €IWHOOOpa3zusi THOPUIOB
MEPBOT0 MOKOJICHHSI U PACIICIUICHUS] MPU3HAKOB, MOJEIb ISl AEMOHCTPALIMU 3aKOHA
HE3aBHCHMOI'0 HAcJIeOBaHUs MPU3HAKOB, MOJEIb JUIsl JEMOHCTpAIMU CUEIJIEHHOIO
HACJIeZIOBaHUS MMPU3HAKOB, CBETOBOII MUKPOCKOM, MUKponpenapart: «po3oduiay.

[IpakTuyeckas pabora «M3ydeHue pe3yabTaTOB MOHOTMOPHUIHOTO CKPEIIMBAHUS
y IpO30(HITBI».

[Ipaktuyeckas pabora «l3yueHue pe3ynbTaToB IUTHOPUIHOTO CKPEUIMBAHUS
y IpO30(HITBI».

Tema 13. 3akoHOMEepHOCTH U3MEHYMBOCTH

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

MonudukanonHass ~ U3MEHUMBOCTb.  Ponb  cpenbl B (OPMHUPOBAHUU
MOAM(PUKAIMOHHON M3MeHYuBOCTH. HopMa peakiuu npusHaka. BapualmoHHbI psj
u BapuauuoHHas kpuBas (B. Horanncen). CpolictBa Moau(pUKaIMOHHON
U3MEHYUBOCTHU.
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['enoTMnMueckas 3MEHYUBOCTh. CBOMCTBA FTEHOTUITMYECKON N3MEHUYUBOCTH. Bubl
FEHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHOHHAS.

KomOunaTtuBHass HW3MEHUMBOCTh. MeWO3 W MOJOBOM TMpOIECC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTU. Pob KOMOWHATUBHOW W3MEHUYMBOCTH B CO3IaHUU
Ir€HETUYECKOro pa3Hoo0pasus B Mpejeaax OJHOro BUaa.

MyTtarmoHHas U3MEeHYMBOCTb. BUbl MyTaluii: reHHbIEe, XpPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE ¥ MHAYLIMPOBAHHBIE MyTallUH. SI€pHBIEC U IUTOMIA3MATUYECKUE MYTALINH.
CoMaruydeckue | MojioBble MyTanuu. [[puarHbl BOBHUKHOBEHUSI MyTalnil. MyTareHsl 1
MX BIHMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOrO IMpolecca. 3aKoH
rOMOJIOTUYECKUX PSAIOB B HaclieacTBeHHOM n3MenunBocty (H. M. BaBunoB). Buesnepnas
M3MEHUYMBOCTh M HACJIEICTBEHHOCTb.

Dnueenemura u INUSEHOMUKA, POJIb INUSEHEMUYECKUX PaKkmopos 6 HACe008aHUU
U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOB.

JleMoHCcTpanuu

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

Tabmuiel 1 cxembl: «Buibl ©3MEHIMBOCTHY, «MoauduKaroHHas U3MEHINBOCTHY,
«KoMmOuHaTHBHAs W3MEHUYHMBOCTHY, «Meio3», «OmniogorBopenue», «l eHeTnyeckue
3a00JIeBaHMS YeJIOBEKa», « Buabl MyTaruiny.

OO6opynoBaHue: )KUBBIE U TepOAPHBIC IK3EMIUISIPhl KOMHATHBIX PACTEHUM, pUCYHKU
(ororpadun) KUBOTHBIX C pa3IUYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaGoparopnas pabora «MccnemoBanue 3aKOHOMEpHOCTEH MOAMGMUKAIIMOHHON
M3MEHUYMBOCTHU. [locTpoeHne BaprallmOHHOT O PsiJia U BApUALIMOHHON KPUBOW.

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

Tema 14. I'eneTnka yesioBeKa

Kapuotun demoBeka. MexayHaponHas mporpaMMa MCCJEJOBaHHS TIE€HOMaA
yesioBeKka. MeToJbl M3ydeHUs TEeHETUKHU YEJOBEKA: I'eHEaJIOrM4yecKui, OJMM3HELOBBIN,
LIATOI€HETUYECKUM, IONYJALUOHHO-CTATUCTUYECKUM, MOJEKYIAPHO-TEHETUYECKUM.
CoBpeMEHHOE  ONpelesieHUEe  TEHOTUIIA:  IOJHOI€HOMHOE  CEKBEHUPOBAHHE,
reHOTUNMPOBaHUE, B TOM uyucie ¢ nomowmbto [I[[P-ananu3a. HacnencrBeHHbIe
3a0oJeBaHUsl 4enoBeKka. ['eHHble W XpOMOCOMHbIE Oo0je3HH uenoBeka. bone3nu
C HaCJEJCTBEHHON MpeApacloiOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW TE€HETUKHU
B MpEAOTBpAllCHUU U JICYCHUM TEHETHMYECKUX 3a0oieBaHUN uyernoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTHpoBaHUE. CTBOJIOBbIE KIETKU. [loHATHE «Tre€HEeTHYecKOro
rpy3a». DTHYECKUE AaCIEKThl HCCIECJOBAaHUI B OOJACTH PENAKTUPOBAHMS TE€HOMA M
CTBOJIOBBIX KJIETOK.

I'enetnueckue  (akTopbl  TOBBILIEHHOW  YYBCTBUTEIBHOCTH  4YEJIOBEKa
K (pu3nyeckoMy M XMMHYECKOMY 3arps3HEHUIO OKpyXXaroued cpenbl. | eHeTnueckas
IIPEIPACIIOJIOKEHHOCTD YEIOBEKa K MaTOJIOTHSIM.

JleMoHcTpanuu

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

[IpakTuyeckas padora «CocTaBIeHUE U aHAINU3 POJAOCIOBHOI.
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Tema 15. Cenexkuusi Oprann3MoB

JlomecTuKanusa W CeJIEKIUsA. 3apOKICHHE CEJICKIUH W JIOMECTUKAIMU. YYEHUe
H.N. BaBuiioBa o lleHTpax mpoOUCXOXIECHUS U MHOT0OOpa3usi KyJbTYPHBIX PACTEHUH.
Ponp cenexkumm B CO30aHMM COPTOB PAacTEHWM W MOpox KHUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTHYECKHX PSJ0B B  HACIEACTBEHHONM HW3MEHYMBOCTHU
H.W. BaBusnoga, ero 3HaueHue AJisi CEIEKIUOHHON paOOTHI.

Meronbl  cenekuMoOHHOM paboTel. MckyccTBeHHBIH OTOOp: MAacCCOBBIA U
WHJUBUAYaTbHBIA. DTanbl KOMOMHAIIMOHHON cenekiuu. VcnbiTanue npou3BoauTesnien
1o NOToMCcTBY. OTOOP MO T€HOTUITY C TOMOLIBIO OLIEHKU (DEHOTHUIIa MOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMouIbto ananu3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METO]l CEeJEKIIMOHHOM paOoThl. PaguanioHHbINA U
XUMUYECKUN MyTareHe3 KaK WCTOYHHK MYTAIllui y KYIbTYpHBIX ()OpM OpPraHU3MOB.
Hcnonb3oBaHME TEHOMHOI'O pPEJAKTUPOBAaHUS M MeTono0B pekoMOuHaHTHhIX JIHK
JUISL IOJTYYEHUSL UCXOAHOTO MaTepuana JJis CEJEKINH.

[Tonydyenne nomumnionoB. BHyrpuBHoBas rubpunusamnus. binskopoacTBeHHOE
CKpelllMBaHue, WM WHOpuauHr. HepoJcTBeHHOE CKpelMBaHue, WM ayTOPUIAUHT.
['etepo3uc m ero npuumHbl. Mcnons3oBaHue rerepo3uca B cenekuuu. OTnanéHHas
rubpuauzanus. IIpeogoneHue Oecruiogusi MEXBUIOBBIX TUOpUAOB. JlocTmkeHus
CEJIEKIIUH PACTEHUU U )KUBOTHBIX. « 3€1EHASL PEBONIOYUSLY.

CoxpaHeHUE U U3YYECHHE T€HETUUYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHUW U KX
JUKUX POJIWYEH Ui CO3/MaHMsI HOBBIX COPTOB W THOPUIIOB CEIHCKOXO3SHCTBEHHBIX
KyJIbTYp. M3yuenue, coxpanenue u YnNpagieHue 2eHemudecKumMu pecypcamu
CENbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX — JICUBOMHLIX 68  Yenax  YAyYuleHus
cyujecmsyowux U Cco30aHusi HOBbIX NOpoo0, JUHULL U KpOCCo8, 6 MOM 4ucie
C NpuMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbLIX UCCIe008aHUU, Nepedosbix uoel u
NnepCcneKmueHbIX MexXHOI02U.

JleMoHCcTpanuu

IToprpersr: H.M. BaBunos, 1.B. Muuypun, I'.Jl1. Kapnieuenko, ILII. JlykpsHenko,
Bb.JI. Actaypos, H. bopinoyr, JI.K. benses.

Tabmuupl 1 cxembl: «lIeHTpbI MPOUCXOXKIECHUS M MHOT000pa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEICTBEHHON W3MEHUYUBOCTHY,
«Metoapl cenexuun», «OtnanéHnas rudbpuanzanus», «Myraresesy.

JlabGoparopnasi paborta «M3ydeHue cCoOpTOB KYJIBTYPHBIX PACTCHUH UM TMOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGoparopnas padota «/3yueHrne MEeTO10B CENEKIINN PACTEHU.

[IpakTuueckas pabota «IIpuBUBKa pacTeHUI».

Okckypeusd «OCHOBHbIE METOABI W JIOCTMIXKEHHSI CEJEKIIMU pacTeHUl U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (pepMmy, COpTOUCTIBITATEIbHBIN
y4acTOK, B TETUIMYHOE XO3SMCTBO, B JIAOOPATOPHUIO arpOYHHUBEPCUTETA WU HAYYHOTO
LHEHTPA)».
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Tema 16. buorexHoJI0rus ¥ CHHTeTHYeCKast 0MOJI10rUst

OOBEKTHI, UCIIOIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAaHEBbIE KYIbTYPBI,
MUKpPOOPIaHU3MBbI, UX XapaKTEpUCTUKA. TpalullMOHHAs OMOTEXHOJIOTUA: XJIe00NeUeHHE,
MOJIYYEHHE KHCIOMOJIOYHBIX MPOAYKTOB, BHHOAENIHE. MUKPOOHOIOIrMYECKUN CHUHTE3.
OOBeKTh MUKpOOUONIOrHYEeCKuX TexHonorui. [IpousBoacTBo Oenka, aMUHOKHUCIOT U
BUTaMHHOB.

Co3gaHne TEXHOJOTHMM W HHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHUSI T€HOMOB C LIETbIO MOJYYECHUS] OPraHU3MOB M WX KOMIIOHEHTOB,
COJIEpIKalIMX HE BCTPEUAIOLIUECS B MPUPOJE€ OMOCUHTETUYECKHE TTYTH.

Knerounas wunxeHepus. Meroasl KylbTypbl KJIETOK M TKaHEM pacTeHUU U
#UBOTHBIX. Kprobanku. Comarnyeckas TuOpuau3anusi 1 COMaTUueCKuid IMOpPHOTeHE3.
Hcrnonp30BaHue ramiouioB B CEICKUMU paCTeHUU. [lonyuenHue MOHOKIOHATbHBIX
anmumen. HMcnonv3o6anue MOHOKIOHAILHLIX U NOJIUKTIOHANbHBIX AHMUMeEN 8 MeOUyuHe.
HckyccTBEHHOE OMIOAOTBOpeHUE. PEKOHCTpyKUHsS SHLEKIETOK M KIOHHUPOBaHUE
KUBOTHBIX. MeToa TpaHCIUIAaHTAUUU SA€p KIETOK. [exHono2uu 0300po6ieHus,
KYIbMUBUPOBAHUA U MUKDOKAOHANbHO20 — PASMHONCEHUA  CelbCKOXO3AUCMBEHHbIX
KYTbmyp.

XpoMOCOMHasi W TeHHas UWHXeHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha W
koHcTpyupoBanue pekoMOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHns ¥ NMepCHeKTUBbl XpPOMOCOMHOM UM T€HHOM MH)KEHEPHUH. DKOJIOTUYECKHE U
ATUYECKHE MPOOJIEMbl T€HHOW NHXKEHEPHUU.

Meauuunackue — O6uorexHosmoruu.  IloctreHomnHass — uudpoBas — MeAMUIMHA.
[TIP-nuarnoctuka. MeTabOJOMHBIN aHaAJIU3, TEHOIEHTPUYECKUN aHaIU3 MpOoTeoMa
YeJIOBEKa JIJIsl OLIEHKH COCTOSIHUSL €ro 3/10poBbs. VCIonb30BaHHE CTBOJOBBIX KIIETOK.
TapreTtHas Tepanus paka. 3D-OuounxeHepus 1ig pazpaboTku G yHIaMEHTAIbHBIX OCHOB
MEIULUHCKUX TEXHOJIOTUM, CO3AaHUsI KOMIUIEKCHBIX TKaHEH COYETAaHUEM TEXHOJOTHM
TpEXMEpHOrO  OWMONMpPUHTHMHTa W cKadoiauHra  Juis  peuieHus  3aj1ad
MEPCOHANTN3UPOBAHHON MEIUIVHBI.

Coznanue BEKTOPHBIX BAKIMH C LIEJIbI0 00ecreueHns KOMOMHUPOBAHHOMN 3allUThI
or  Bo30ymureneit ~ OPBU,  ycraHoBiieHHME  MOJEKYJIApPHBIX  MEXAHH3MOB
¢byukuonupoBanus PHK-comepkammx BHpPYCOB, BBI3BIBAIOIIUX 0COOO OMAacHbBIE
3a00JIEBAHMS YEJIOBEKA U KUBOTHBIX.

JleMoHcTpanuu

Tabmuubr u cxembl: «Vcronp30BaHHE MHKPOOPTaHM3MOB B IIPOMBILUIEHHOM
POU3BOJCTBEY, «KieTouHas nHkeHepus», «I eHHass HHXXEHEepUsD».

Jlaboparopnas pabora «M3ydueHne 00beKTOB OMOTEXHOIOT Y.

[pakTtuueckas padota «IlonmydeHre MOTOYHOKHUCIIBIX TPOAYKTOBY.

Okckypeust  «buorexHomorusi —  BaKHEWIIas — NPOM3BOAMTENBHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.
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11 KJIACC

Tema 1. 3apo:kaeHue ¥ pa3BUTHE IBOJTIOIUOHHBIX NMPEACTABJIEHUA B OMOJIOT MU

OsomonnonHas teopust Y. {apsuna. IIpeanocbuiky BOSHUKHOBEHUS JapBUHUA3MA.
KusHp n HayyHas gestenbHOcTh Y. JlapBuHa.

JIBrkymue cuibl 3BomonuMUA BUAOB 1o Y. J[apBuHY (BbICOKass MHTEHCHUBHOCTH
Pa3sMHOXKEHHUS OPraHU3MOB, HACJIEICTBEHHAs! H3MEHYMBOCTh, 00pb0a 3a CyILECTBOBAHHUE,
€CTECTBEHHBIM M MCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckor teopuu sBotounun (CTI). Heltpanbnas Teopus
sBomoIMU. COBpeMEHHasi BOJIOLIMOHHAsL OUOIOrusl. 3HAaYEHUE IBOJIIOLIMOHHON TEOpUn
B (h)OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KAPTUHBI MUDA.

JleMoHCcTpanuu

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

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 mapuipyra MyTelIeCTBUS
Y. Hapsunay», «Haxonku Y. JlapBunay, «®@opmbl 00pbObI 3a cyriecTBOBaHUEY, «[lopoab
ronyoeii», «MHoroobpasue KymnbTypHbIX (opMm KamycTe», «llopoasl nomamHux
KUBOTHBIX», «Cxema oOpa3oBaHuss HOBbIX BHAOB (o Y. JlapBuny)», «Cxema
COOTHOIIEHUS NBWXXYIIUX CHJI 3BOIOLUN», «OCHOBHBIE IOJOKEHUS CHUHTETUYECKON
TEOPHUH IBOJIFOLIAN.

Tema 2. MUKPOIBOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsauuys Kak 31eMeHTapHas €IMHUIA 3BOOLMH. COBpEMEHHBIE METO/IbI OLICHKU
TEHETUYECKOro pa3HooOpa3usi M CTPYKTyphl nomymauuid. M3meHenune reHodoHaa
MONYJSILIMM  KaK DJJIEMEHTApPHOE DBOJIIOIMOHHOE SBJEHUE. 3aKOH T'€HETUYECKOro
paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (HaKTOPhl (ABUKYIIUE CUIIbI) 3BOJIIOLNMUA. MyTallMOHHBIN TpOIECC.
KoMOuHatuBHas u3MeHUMBOCTH. Jlpelid TeHOB — ciy4yailiHble HEHanpaBJICHHbIE
U3MEHEHHUS 4YacToT aiviesied B monymsnusx. Oddext ocHoBatens. Ipgexkm
oymulLiouno2o 2opaviuuka. CHUdCeHUue 2eHemu4yecko20 pasHooopasus: NpUdUHbl U
cneocmsus. Ilposenenue sgppexma opeiigha 2enos 6 GorbuUX U MATLIX NONYIAYUSAX.
Murpamun.  M3omsimust  momymsinmii:  reorpaduueckas  (IpocTpaHCTBEHHAs),
ouosnoruyeckas (penpoayKTHUBHAs).

EcTectBeHHbI 0TOOp — HanpaBisouuil (hakTop 3BOMIOIUH. DOPMBI €CTECTBEHHOTO
or0Oopa: ABMXKYIIWNA, CTAOWIM3UPYIOUIUH, pa3pbiBatonuil (au3pynTuBHbIN). [lomoBoi
oT00p. BO3HUKHOBEHME 1 HBOJIOLUS COLIMATIBLHOTO MOBEACHUS )KUBOTHBIX.

[Ipucnoco6ieHHOCTh OpraHU3MOB KaK pe3yabpTar MHKPOIBOJIIOLINH.
Bo3HHKHOBEHUE TPUCIOCOOTIEHUI y OpraHu3MoB. ApoMop(}o3bl M HAMOATANTAIUY.
[Tpumepbl MPUCHIOCOONEHUI y OpPraHu3MoB: MOpQoJIOrH4ecKkue, (PU3NOIOTUYECKUE,
OnoxuMHuueckue, nopeaeHuIeckre. OTHOCUTENBHOCTh MPUCITIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero xkpurepum u cTpykTypa. BuumooOpa3zoBaHue Kak pe3yibTar
MUKpo3Bomonu. M3onsanusa — kiaroueBod ¢gakrop BuaooodpasoBanus. [lytu u cnocoOsl
BUJ1000pa30BaHUs: AJJTONaTPUIECKOE (reorpaduueckoe), CUMITATPUUECKOE
(PKOJIOTMYECKOE), «MTHOBEHHOE» (MONUILIONaU3aiusl, ruopuauzanus). JIauTenbHOCTh
HBOJIIOLIMOHHBIX MPOIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTHUECKOT0 pa3HO00pa3Usl.

Ponb 3BOMIOIIMOHHON OMONOTHKM B Pa3pabOTKE HAaYYHBIX METOAOB COXPaHEHMs
OouopazHooOpasus. MHKPOIBOIIONUSA M KOIBOJIONMS IMAPAa3UTOB M HX XO35CB.
Mexanu3mMbl GOpMUPOBAHUS YCTOWIUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JleMoHcTpanuu

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

Tabmuie! 1 cxembl: «MyTalMOHHAsE U3BMEHUUBOCTHY, «[loNyNsIIMOHHAs CTPYKTYpa
BUsa», «Cxema TposBICHUS 3akoHa Xapau—BaitHOepra», «J[Brkyiiue Cuibl
HBONIIOLIMMY,  «DKOJIOTMYEcKass M30JALMS  MONYJIsUUMA  CeBaHCKOW  (openuy,
«['eorpadmyeckass M30mALUS JTUCTBEHHUIBI CHOMPCKON M JIMCTBEHHUIIBI N1aypCKOM»,
«llonynAMOHHBIE BOJHBI YHUCJICHHOCTHM XWIIHUKOB U XEpTB», «(CxemMa aelcTBus
€CTeCTBEHHOr0o 0TOOpa», «PopMbl OOpbOBI 3a cymiecTBOBaHUEY, «MHIyCTpuanbHBIN
MenaHu3M», «Kuble uckonaembie», «IIOKpOBUTENBCTBEHHAs OKpacka >KUBOTHBIX»,
«lIpegynpexnaronias  OKpacka IKUBOTHBIX», «DHU3MOIIOTMYECKUE  aJanTalnuny,
«IIprcnoco0IeHHOCTh OPraHM3MOB U €€ OTHOCUTENILHOCTBY, «Kpurtepuu Buaa», «Busl-
nBOWHUKMY, «CTpykTypa BHUAa B mpupone», «CrnocoObl BUA000pa30BaHUSY,
«l'eorpadguueckoe BUAO0Opa3OBaHME TPEX BHUAOB JIAHJIBIILIEH», «DKOIOIMYECKOE
BUJ1I000pa3oBaHre BUIOB cuUHHUI, «llomummounnbl pactenuit», «KamycTHO-peaeuHblit
ruopuIy.

OOGopynoBaHue: repdapul pacTeHUM, KOJUICKIMA HACEKOMBIX, uydejia NTHUIl U
3Bepell C MpUMEpaMH Pa3IMYHBIX MPUCIIOCOOTICHHM, Yydena NTHUI[ U 3Bepell pa3HbIX
BUJIOB, TepOapuu pacTeHui OJU3KUX BUIOB, 00Pa30BaBIIMXCS PA3TUYHBIMH CIIOCOOAMH.

JlabopatopHas pabora «BrisBieHne N3MEHYMBOCTH y 0COOEH OAHOTO BUIA.

JlaGopatopHast paborta «lIpucrnocobnennss OpraHM3MOB M HX OTHOCHUTEIbHAS
1e1€CO00Pa3HOCThY.

JlaGoparopnas padota «CpaBHEHHE BUAOB 10 MOPGHOJIOTHYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BO/IIOLHS U €€ pe3yJbTaThl

Meronbl u3ydeHHs Makpo3Bodrouuu. IlajmeoHTonorndyeckue MeTonbl W3Yy4EHHUS
sBosmoLu. [lepexonubie GopMbl U PUITOrE€HETUUECKUE PSIIBI OPTraHU3MOB.

buoreorpapuueckue mMeToapl uzydeHus 3pomonun. CpaBHeHue ¢Giopsl U GpayHbl
MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obGnactu 3emiau. Buasl-sHaeMukua u
PEJIUKTBHI.

DOMOpHOJIOTHYECKHEe U CPAaBHUTEIBHO-MOP(OIOruueckue MeETOJbl HU3yUeHHUs
IBOJIIOLMM. ['€HeTHYEeCKHME MEXaHW3Mbl DHBOJIIOLMM OHTOI€HE3a U  IOSBICHUS
HBOJIIOIIMOHHBIX HOBILIECTB. ['OMOJIOTMYHbIE U aHAJIOTUYHBIE OpraHbl. PyaumeHTapHbie
OpraHsl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TE€HETUUECKIE, ONOXUMUYECKUE U MATEMaTHYECKHE
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METOAbl H3ydeHHUs HBoMoUUU. [‘omonornunbie TreHbl. (COBPEMEHHBIE METOJIBI
NOCTPOEHUS (PUIIOTEHETUUECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MYTAIIUX U SBOIIOLHS TEHOMOB.

OO6mume 3aKOHOMEpPHOCTH (MpaBuiia) SBOMOUUU. [Ipunyun cmenvt @HYHKYUI.
HeobOpatumocts 3BOJONMU. AnanTuBHas paauainusa. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLIHH.

JleMoHCTpanuu

[Toprpersr: K.M. bap, A.O. Koanesckuii, @. Mroep, 3. ['exkkensb.

Tabmuubsl 1 cxembl: «DUIOreHeTUUECKUN pAl JIOMIAAW», «APXEONTEPUKCY,
«3Bepo3yorie smieprl», «Creronedansn, «Puanoguts», «CeMeHHbIE ManmoOpPOTHUKNY,
«buoreorpaduueckue 30Hb1 3eMn», «Jpeiid KOHTUHEHTOBY, «PenukTh», «HauanbHbie
CTaiuu SMOpPUOHAIILHOTO PA3BUTHUSI TMO3BOHOYHBIX KUBOTHBIX», «['OMOJOrHMYHbBIE U
aHAJIOTUYHBIE OpraHe», «PynuMeHTh», «ATaBU3MBI», «XPOMOCOMHBIE Ha0OPbI
yelioBeKa M muMnaH3e», «[aBHble  HampaBiieHUs — 3BoJOUMK», «OOmme
3aKOHOMEPHOCTH 3BOJIFOLIUN.

O6opyznoBaHUE: KOJUIGKIIMM, TepOapuu, MYJSKH HUCKOMAeMBIX  OCTaTKOB
OpraHU3MOB, MYJBSDKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAHUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBbIX.

Tema 4. IIponcxoxaeHne U pasBUTHE KU3HHU HA 3eMJie

HayuHble runores3sl MPOUCXOXKACHHS KU3HUA Ha 3emiie. AOMOreHe3 U maHCIepMHusl.
JloHay4HbIE TIPEACTABICHHUS O 3apOKICHUM JKW3HM (KpeaunoHusM). ['mnoresa
IIOCTOSIHHOTO CaMO3apOXKJICHUsI KU3HU M €€ omnpoBepkeHue omnbitamu D. Peaw,
JI. Cnasmnanuanu, JI. [Tacrepa. [IpoucxoxieHue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tarnbl HEOpraHudeckoil sBomtonuu. I[lmanerapHas (reonoruyeckas)
IBOJIONMS. XUMHUYECKash HSBONOLMA. AOUOTEHHBIM CHHTE3 OPraHMYeCKHX BEILIECTB
n3 Heoprannueckux. Oneir C. Mumnepa u I. HOpu. OOpazoBaHue MNOIUMEpPOB
u3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runore3a nepBUYHOr0 OyJIbOHA
JIx. XonpaeitHa, renetndeckas rumnotresa . Mémrepa. Pubosumer (T. Uek) u rumoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanue MeMOpaH 1 BO3HUKHOBEHUE MPOTOKIETKH.

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

HauanbHbie 3Tanel opraHndeckor 3BoJIOUUM. [losiBIeHME W 3BOMIOLMUS TMEPBBIX
KJIETOK. DBOdIONUsA MeTabonn3mMa. Bo3HHKHOBEHUE NEepBBIX 3KOcUCcTeEM. COBpeMEHHbBIE
MUKpOOHBIE OMOIUIEHKM KaK aHaJIOr MepBbIX Ha 3emiie coobuiecTB. CTpOMATOIUTHI.
[IpokaproThl U 3YKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (cMMOMOreHe3). ODBOJIOLMOHHOE MPOUCXOXKICHUE
BUPYCOB. [IponCX0XKAEHNE MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
IpyHI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLUMUA BbICHIMX pacTeHUui. OCHOBHBIE apoMOPQO3bI
pacreHuil. Beixon pacteHuit Ha cymy. [losBieHne CIOPOBBIX PACTEHUNW U 3aBOEBAaHUE
umu cymu. CemeHHble pacTeHus. [IpoucxoxaeHue 1IBETKOBbIX paCTEHUH.
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OcCHOBHBIE dTallbl 3BOJIOLMHM KMBOTHOrO Mupa. OcHOBHBIE apoMOp(o3b
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie XOpHoBble KHUBOTHBIE. JKH3Hb B BOJAE. OBOJIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenue ampuodbuii u pentwimil. [IpoucxoxaeHne MISKONUTAIOMMX U TTHII.
[Tpunuun xmroueBoro apomopdo3a. OcBoeHHEe OECMO3BOHOYHBIMU U TMO3BOHOYHBIMU
KUBOTHBIMHU CYLIU.

Pazeutne xu3HM Ha 3emile 1O 3paM U NEPUOJAM: apXeu, MPOTEPO30M, NMaIe030M,
Me3030H, KaitHo30i. OOIas XapakTepUCTHUKA KIMMaTa U TEOJIOTHYECKUX MPOIIECCOB.
[TosiBieHHe W paciBET XapaKTEPHBIX OPraHW3MOB. YTJeoOpa3oBaHUE: €r0 YCJIOBUS U
BJIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAaHUSI — 3KOJOTMYECKHE KpHU3UCBhl mpounuioro. Ilpuuumusr u
CIIEICTBUSl MACCOBBIX BbIMUPaHUN. COBpPEMEHHBIM 3KOJOTMYECKHN KpPU3HUC, €ro
ocobennoctu. [Ipobaema coxpanenus: 6nopaznooOpasus Ha 3emIie.

CoBpemeHHasi cucCTeMa OpraHuyeckoro Mwupa. llpuHnunel KiaccupuKauu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JleMoHcTpanuu

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

Tabmuer m cxembl: «Cxema ombita @. Pegm», «Cxema ombita JI. Tlacrepa
10 U3YYEHUIO CaMO3apOoXKaeHU )KU3HN», «Cxema onbita C. Mumiepa, ['. FOpwy», «9Tarnsl
HEOPraHWYEeCKON »3Boonum», «l'eoxpoHonornueckas mkana», «HadampHble 3Tarbl
OpPraHMYECKOW HIBOIIONUNY», «CxemMa 00pa3oBaHUs JYKAPUOT IMYTEM CHUMOUOTEHE3a,
«Cucrema >XuBOM Tpupoabl», «CtpoeHue BUpYyca», «ApoMOpQo3bl pPACTCHUI»,
«Punanoduter», «OMTHOKIETOUHBIE BOMOPOCIHHY, «MHOTOKIETOYHBIC BOJIOPOCIH,
«Mxm», «llanmoporHuku», «l'onocemMeHHble pacTeHus», «Opranbl LBETKOBBIX
pactenmit», «Cxema pa3BUTHSA JKUBOTHOTO MHUPa», «ApoMOpP(O3bI IKUBOTHBIXY,
«IIpocrenmmuey, «KumeunononoctHuele», «llnockue yepBu», «HUneHHCTOHOTHEY,
«Pb10OBIY, «3eMHOBOAHBIE», «[Ipecmbikatonuecs», «lItuup, «MaekonuTaronumey,
«Pa3zBuTne XM3HH B apXeuCKou dpey, «Pa3BuTHE XU3HM B IPOTEPO3OUMCKON dpey,
«Pa3BuTHE XU3HM B MAJICO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3peEy,
«Pa3BuTHe XU3HU B KaWHO30MCKOU 3pe», «COBpeMEHHasi CHUCTEMa OPraHUYECKOro
MHPAY.

Oo6opynoBanue: repdapuu pacTeHUN pa3IMUHbIX OTJEIOB, KOJJIEKIIMH HACEKOMBIX,
BJI&KHBIC TMpenapaThl >KUBOTHBIX, PAKOBHUHBI MOJUIOCKOB, KOJUICKIIMH WIJIOKOXUX,
CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydesa IITULl U 3BEPEH, KOJUIEKIIMU OKAMEHEIIOCTEN,
MOJIE3HBIX UCKOIMAEMBIX, MYJISIKA OPTraHUYECKUX OCTAaTKOB OPTraHU3MOB.

Bupryanbnas nabopatopHas pabora «MogaenupoBanue onbiToB Mumiepa—Opu
M0 W3YYCHHIO a0WOTCHHOTO CHHTE3a OPraHWYeCKHX COCJUHEHUN B TEPBUYHOU
aTmocdeper.

JlaGoparopnas pabora «M3ydeHue u ommcaHue MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHu3MOBY.
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[Ipaktuyeckas pabora «V3yueHue OCOOEHHOCTEH CTPOCHHSI PACTEHUM pa3HBIX
OTJIEJIOBY.

[IpakTuyeckas pabora «M3yueHne OCOOEHHOCTENW CTPOEHHSI TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxokaeHne YeJJ0BeKa — AHTPOIOr eHe3

Paznensl 1 3agaun aHTpomnonorud. MeToibl aHTPOIIOIOTHH.

CraHoBlIeHHE NPEACTABICHUNA O MPOUCXOKIACHUM YEJIOBEKAa. Penurno3Heie
B0O33peHUsI. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoncTBO yenoBeka C KUBOTHBIMH. CHCTEMATHYECKOE IOJIOKEHUE YEJIOBEKA.
CBHEeTENBCTBA CXOACTBA YEJIOBEKA C KMBOTHBIMU: CPABHUTEIbHO-MOP(OIOrHUECKHE,
aMOpHOIOrHYecKue, (PU3nonoro-onoxuMuueckue, nopeaeHueckue. OTauyusl yeaoBeka
OT >KMBOTHBIX. [IpsIMOXOX€HNE U KOMIUIEKC CBA3aHHBIX C HUM NMpPU3HAKOB. Pa3zButue
TOJIOBHOTO MO3Ta ¥ BTOPOM CUTHAJIbHOW CHCTEMBI.

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

OcHOBHBIE CTaIUU aHTpoMNoreHe3a. PaHHUE YeIOBEKOOOpa3HbIE O0E3bSIHBI
(MPOKOHCYJIBI) U paHHUE TOHTHUBI — OOIIME MPEIKH UYETOBEKOOOpa3HbIX 00€3bsH U
JMOJIe. ABCTpPaJIONUTEKH — JBYHOTHE MpEOKH drojei. UenoBeK yMenblil, NEepBbIe
W3TOTOBJICHUS OpyAui Tpyna. YenoBek MNpAMOXOISIIUMUA U IIEPBBIM BBIXOJ JIIOJAEH
3a npenensl Adpuku. YenoBek reiaenb0eprckuii — oomuil mpeok HeaHAepTaTbCKOTO
YEJI0BEKA U YEJI0BEKA Pa3yMHOr0. YeI0BEK HEaHIepTaIbCKUI KaK BUJI JTFOJEH XOJIOJHOTO
KJInMaTa. YernoBeK pa3yMHbIM COBPEMEHHOIO THWIIA, IEHUCOBCKUM YEIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneorenerruka v najieoreHOMMKA.

OBOJIONMS  COBPEMEHHOr0 denoBeka. EcTecTBeHHBIH OTOOp B  MOIMYJSAIMSIX
yenoBeka. MyTanMoHHBIN Tipotiece ¥ nmosmMopdusM. [lonymnsiiinonHbie BOTHBI, Aperd
TeHOB, MUTpAIHs U «d(PPEKT OCHOBATEIS» B OMYJISAIHUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. Ilonsatme o pace. bonbmme pacbl:  €BponeouAHas
(eBpasumiickas), aBCTpaJlo-HErpoujiHas (IKBaTOpUaNIbHAS), MOHTOJOMUJHAS (a3UATCKO-
amMepuKaHcKkas). Bpemss M myTu pacceneHuss 4yeroBeKa Mo IUiaHeTe. EAMHCTBO
yelloBeYeCKuX pac. HayuHas HecocToATeNnbHOCTh pacuszma. IIpucrnocoOaeHHOCTh
YeJIOBeKa K pa3HbIM YCIOBHSIM OKpYXaromien cpeasl. Biausaue reorpadudeckoi cpeabl
u apeiida reHoB Ha MOP(HOIOTHIO U (PU3UOTOTHIO YETIOBEKA.

MexaucuurninHapHble METOJbl B (U3HYECKOW (OMOIOrMYECKO) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASL AHTPOIIOJOTHSL W IAJCOAHTPOIIOJIOTHS YEJOBEYECKUX IOMYJIALUM.
broconuaneHble HCCIEIOBAHUS MPUPOJBI 4YenoBeka. lccnenoBaHue KO3BOIIOLMHU
OMOJIOTMYECKOTO U COLIMAILHOTO B YEJIOBEKE.

JleMoHcTpanuu

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

Tabmuupl U cxembl: «MeToabl aHTPOMNOJIOTUU», «['OJOBHOM MO3r UeloBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbIY, «CKENeT 4YelnoBeKa U CKEJeT IIMMIIaH3e»,
«PynuMMEHTBI M aTaBU3MbD», «/[BHKyIlME€ CHIIBI aHTPONOreHE3a», «DBOJIIOLMOHHOE
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JIPEBO YEJIOBEKa», « ABCTPATIONUTEK», «HenoBeK ymembli», «UenoBek mpsMOXOASIIN,
«/lenucoBckuii uenoBek» «Heannepranbub», «KpomanboHIBD, «lIpeaku yenoBekay,
«JTanbl 3BOJIIOLNY YETIOBEKay», «Packl yenoBeKay.

OO6opynoBaHre: MYJISDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepPHAIBHONW KYJIbTYPHI
MPEIKOB uYesoBeka, penpoaykuuu ((ororpaduu) KapTuH ¢ MHUGOIOTUUECKUMU U
ONONENCKUMHU  CIO)KETaMH  MPOMCXOXKJEHUS  dYeloBeka, (ororpaduu  HAXOHOK
MCKOIAeMbIX OCTAaTKOB YEJIOBEKA, CKEJICT YeJIOBeKa, MOJICh Yepera YesIoBeKa 1 Yepera
IUMIIaH3€, MOJENh KHUCTH YeJIOBEKa M KWUCTH IIMMITaH3€, MOJEIM TOopca TMPEIKOB
YenoBeKa.

JlaGoparopHas pabora «M3ydeHue OCOOCHHOCTEH CTpPOCHHSI CKeJeTa 4YeJIOBeKa,
CBSI3AHHBIX C MPSIMOXOKICHUEM.

[IpakTuyeckas pabora «M3yueHune 3K0JI0rMuecKuX aJanTauii YeI0BeKay.

Tema 6. DJxojgorussi — Hayka O B3aUMOOTHOIIEHHMSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKPY KaIoIel cpeaoi

3apokJieHHe W pa3BUTHE 3Kojormu B Tpyaax A. ['ymOombara, K.d. Pymse,
H.A. CeBepuoBa, 3. I'ekkens, A. Tencnu, B.H. Cykauépa. Pa3gensl u 3a1a4m 5KOJIOTUH.
CB$13b KOJIOTUU C IPYTUMH HAyKaMHU.

Meroasl sxosioruu. IlonmeBbie HAOMOACHUS. ODKCIEPUMEHTHI B  SKOJOTHH:
MPUPOIHBIE U TabopaTopHbie. MoenupoBaHue B SKOJIOTMU. MOHUTOPUHT OKPYKAIOIIeH
CpeIIbl: JIOKAJbHBIN, pErHOHAIBLHBIN U TTI00aTbHBIMH.

3Ha4YeHUE SKOJOTMUYECKUX 3HAHUHM ISl YEJIOBEKA. JKOJIOTMYECKOE MUPOBO33PEHHUE
Kak OCHOBa CBA3€M 4enoBedyecTBa 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», «Mertonbl skojorumy, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEeNibI».

JlaGoparopnas pabota «V3ydeHne METO0B YKOJIOTHIECKUX UCCIICTOBAHUIN.

Tema 7. Opranusmsl u cpefaa OOUTAHUSA

Okosnoruueckue (akToppl U 3aKOHOMEpHOCTH uX AeiictBusa. Knaccuduxanmys
IKOJIOTUYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHsie. OoOiue
3aKOHOMEpPHOCTH  JIEMCTBUA  3Kojormyeckux (¢akropoB. IlpaBmio MuHHMyMa
(K. npenrens, HO. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTraHHU3MBI.

AbGuotnueckue Qaxtopel. CBeT Kak 3kojornyeckuii (axrtop. [leficTBue pa3HbIX
YYaCTKOB COJIHEYHOI'O CIEKTPAa HAa OPraHu3Mbl. DKOJIOTMYECKHE TPYIIIBl PACTEHUN U
YKUBOTHBIX IO OTHOILLIEHHUIO K cBeTy. CUrHalibHas pousib cBeta. doTonepuoausm.

Temneparypa kak 3Konorudeckuii pakrop. JleiictBue TeMnepaTypbl Ha OpraHU3MBbl.
[TolikunoTepMHBIE U TOMOWOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHU3MBI.
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Brnaxnocte  kak  skonorumdeckuit  Qakrop. IlpucrocoOneHust  pacTeHui
K MOJAep>KaHuI0 BOAHOro OanaHca. Knaccudukaius pacTeHU 0 OTHOIICHUIO K BOJIE.
[Tpucroco6IeHns )KUBOTHBIX K H3MEHEHUIO BOJTHOTO PEKHUMA.

Cpeapl o0OuTaHUsT OPraHuW3MOB: BOJAHAs, HA3eMHO-BO3/AYIIHAs, TOYBEHHAas,
riiyOMHHAs MMOATIOYBEHHAS, BHYTpHOpraHu3MeHHas. OU3NKO-XUMUYECKHEe 0OCOOCHHOCTH
cpen oOuTaHus opraHnu3MoB. [IpucrmocoOeHusT OpraHu3MOB K )KH3HU B Pa3HbIX Cpeaax.

buonoruueckue purmbl. BHemnue u BHyTpeHHUe puTMbl. CyTOYHBIC U TOAUYHBIC
puTtMBIL. [IprcoCO0IEHHOCTh OPTraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHUM JKU3HHU.

Kuznennsie Gopmbl opraHu3MoB. [loHsTHE O ku3HEeHHOW dopMme. Ku3HCHHBIC
(GOpMBI  pacTEHWM: JEpeBbs, KYCTAPHUKH, KYCTAPHHUYKH, MHOTOJICTHHE TPAaBbI,
ofHOJIeTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUMOHTHI, TEOOUOHTHI,
a3poOnoHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢daxkTopbl. Bujabl OHMOTHYECKHMX B3aUMOJICUCTBUNA: KOHKYpPEHIIMS,
XUITHAYECTBO, cUMOM03 u ero ¢Gopmel. [lapasutusm, koomepaius, MyTyallu3M,
KOMMEHCAITN3M (KBapTUPAHTCTBO, HaxJeOHMIecTBO). HeTpoduaeckne B3anMoaeiCTBUS
(Tonmueckue, dopuyeckue, dadbpuyeckue). 3HayeHUE OMOTHYECKHX B3aUMOJECUCTBUIM
JUISL CYILIECTBOBAHHUS OPraHU3MOB B cpefe oOuTaHus. [IpuHIUN KOHKYPEHTHOTO
WCKJIFOYEHUS.

JleMoHCTpanuu

Tabmuiet u  cxeMbl:  «Oxonorudeckue (paktopb», «CBETOBOM  CHEKTP»,
«OKOJOTHYECKUE TPYIIBl >KUBOTHBIX IO OTHOIICHUIO K CBETY», «TeIIOKpOBHbBIC
KUBOTHBIE», «XOJOMTHOKPOBHBIE KUBOTHBIC», «DU3NOIOTHYECKUE aganTaIiuu
KUBOTHBIX», «Cpejibl 0OMTaHMs OPraHu3MOBY, «bruonorudeckue puTMbDy, « Ku3HeHHBIE
dbopMBbI  pacTeHUi», «Kuznenubie  GOpPMBI  KHUBOTHBIX), «Ikocucrema
IIUPOKOJIMCTBEHHOTO Jieca», «IKOoCHCTeMa XBOWHOro Jeca», «llenmu mnuTanusy,
«XumuuuectBoy, «Ilapazutuzmy, «Konkypenmusay, «Cumomnosy, «KommeHcanmzm.

OOGopynoBanue: repdapuy pacTEHUH U )KUBOTHBIX, IIPUCIIOCOOJCHHBIX K BIMSHUIO
Pa3IMYHBIX JKOJIOTMYECKUX (PaKTOPOB, repOapuu CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHETIOOMBBIE U TEHEBBIHOCIIMBbIEC
KOMHATHBIE DPACTECHHs, TepOapuu ¢ KOJUICKIIMH TETUIOTIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYUBBIX pAcCTeHHW, uYydesla MNTUI W 3Bepeil, repOapuu pacTeHUu,
OTHOCSIIIMXCA K TUrpoduTam, kcepoduraM, Me30(ruTaM, KOMHATHBIE PACTEHUS JaHHBIX
TPYII, KOJUICKIINH KHBOTHBIX, OOMTAIOMINX B Pa3HBIX Cpelnax, repoapuu U KOJUICKITUN
pacTeHW W JKMBOTHBIX, OOJAJAIONIUX YEpPTAMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
U3MECHEHHUSIM YCJIOBHHM JKU3HU, TrepOapuu M KOJJICKIIMM PACTEHUH U >KUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIMHM >KUBOTHBIX, YYACTBYIOUIUX B Pa3IUYHBIX
OMOTHYECKHUX B3aMMOICHCTBHUSX.

JlaGoparopHas paborta «BbIsiBIeHHE MPHUCTOCOOJICHU OPraHu3MOB K BIMSHUIO
CBETa».

JlaGoparopHas paborta «BplsiBIeHUE NPUCHIOCOOJIEHU OPraHu3MOB K BIIMSHHIO
TEMIIEPATYPhI».

JlaGoparopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
OOUTAHUSY.
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Tema 8. Jxosrorusi BUI0B U NOMYJISIIIUIA

DKOJIOTMYECKUE XapaKTePUCTUKU monyisiuu. [lonynamuss kak Ouonoruyeckas
cucteMa. Poib HEOgHOPOAHOCTH cpelibl, (U3MYECKUX OaphepoB U OCOOECHHOCTEU
Ouojoruu BHUJIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYpPBI MOMYJISAIIHM.
OCHOBHBIE MMOKA3aTENIM MOMYJSALUN: YACICHHOCTh, TUIOTHOCTh, BO3PACTHASA U TMOJIOBad
CTPYKTYpPa, POKIAEMOCTb, TPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPALIUSL.

DKosoruyeckasi CTpykrypa mnonyianuu. OIleHKa YHCICHHOCTH MOMYJIALNY.
JAnHamMuka nonymanuu U €€ peryisinus. bUOTMYecKuM NOTEHUHMAT NOIMYJIALUU.
MopenupoBanue AUHAMHKUA MONyasanuu. KpuBbie pocTa YUCIECHHOCTH TMOMYJISIIUU.
KpuBbie BbDKHMBaHUS. Perynsius yucieHHOCTH MOMYJISIUMA: POJb (DaKTOPOB, 3aBUCSIITUX
Y HE 3aBUCAIINUX OT IUIOTHOCTHU. DKOJIOTHYECKHUE CTpaTeruu BUA0B (r- u K-crparerun).

[Tonsarue 06 3konoruyeckoi Huie Buaa. Mecroooutanue. MHoroMepHas MoJIeib
skonornueckon Humm Jx.M. XaruumHcona. Pa3mepsl OKOJIOTMYECKOM  HUIIW.
[loTeHuManbHAs U peain30BaHHAs HUIIIH.

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

3aKOHOMEPHOCTH TOBEICHUS M MUTPALMI JKMUBOTHBIX. bHONOrMyeckre WHBA3UU
Yy)KEPOJHBIX BUJIOB.

JleMoHcTpanuu

[Toprper: .M. XaTtunHCOH.

Tabmuiet u cxeMbl:  «OKOJOTUYECKHE  XAPAKTEPUCTHKU  TMOMYJSIUNY,
«IIpocTpaHncTBEHHAs CTPYKTypa monyssiun», «Bo3pacTHele mupaMuabl MOMYISLIAN,
«CKOpOCTh 3aceyieHUs] MOBEPXHOCTU 3€MIIM Pa3Iu4YHbIMU OpraHuzmMamu», «Mojaeib
skosniorndeckor Humu J[x.M. XarauHnconay.

Oo6opynoBanue: repdapuu pacTeHU, KOJUIEKI[UU KUBOTHBIX.

JlaGoparopnas padota «IIpucrnocoOaeHusI CEMSH PACTCHHM K PACCEIICHUIOY.

Tema 9. Jkosorus coodmeCTB. IKOJIOrHYECKHE CHCTEMBI.

CoobmiecTBa opranu3MoB. buoiieHos u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu
B OHOIIEHO3E.

Oxocucrtema kak OTKphiTas cucrema (A./[x. Tencnm). OyHKIIMOHATBHBIC OJOKH
OpPTaHW3MOB B DKOCHUCTEME: IMPOMYIIEHThI, KOHCYMEHTHI, peAyHeHTHl. Tpodudeckue
ypoBHU. Tpoduueckue 11enu u cetu. Adbroruyeckue OJ0KU 3KocucTeM. [10UBBI U WIIbI
B 3KocucTemMax. KpyroBopot BEnIecTB U MOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE MOKAa3aTeNId AKOCUCTEMBL. buomacca W mpoaykius. DKOJIOTMYECKHUE
MUpaMUIbl YUCEN, OMOMACChl U DHEPTUU.

Jlunamuxka sxkocucmem. Kamacmpoguueckue nepecmpoixu. Daykmyayuu.
HanpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykileccuu. IlepBuunbie u
BTOPUYHBIE CYKIIECCUU W UX MPUYUHBL. AHTPONOTE€HHbIE BO3JIEHCTBUSA HA CYKIIECCHUMU.
Kiumakcnoe coobiiectBo. bruopasnooOpasue 1 mojiHOTa KpyroBOpOTa 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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AHTpPOIIOr€HHbIE JKOCUCTEMBbI. ATrpodKocucTeMa. ArporeHo3. Pazmuuus mexmy
AHTPOTIOTEHHBIMHU ¥ TIPUPOTHBIMU YKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas diiopa u
dayna. Cunantponuzaius Topojckoi ¢dayHbl. buonornueckoe u X034HCTBEHHOE
3HAYEHNE arpO3KOCHCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHN  OpraHU3MOB
B DKOCHCTEeMax. Pojtb Kackaonozo agpgexma u 8ud08-30upuramopos (Kuoueswix 6Uoos)
6 ¢hynkyuonuposanuu sxkocucmem. llepeHOC PHEPrUM M BEIICCTB MEXKIY CMEKHBIMHU
DKOCHUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOIMYJSALMA M DKOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U AHTPOIIOTCHHBIX BO3/ICCTBHM.

Mexanusmol 8030eticmeusi 3a2pA3HeHUll PA3HblX MUN08 HA CYOOP2AHUZMEHHOM,
OD2AHUIMEHHOM, NONYTAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJLOSUYECKO20
HOPpMUPOBAHUSL ~ AHMPONO2EHHO20  8030eucmeus.  MeTolonorus  MOHUTOpPUHIA
€CTECTBEHHBIX U AHTPOMOTEHHBIX SKOCUCTEM.

JlemoHcTpanumn

[Toptper: A.Jlx. Tencnu.

Tabmuiel u cxeMbl: «CTpyKTypa OMOIIEHO3a», « DKOCUCTEMA IIUPOKOJIMCTBEHHOT O
jgeca», «IJKOCHCTeMa XBOWHOro Jjeca», «DyHKIIMOHAIBHBIE TPYNIBI OPraHu3MOB
B dKOcHCcTeMe», «KpyroBopoT BemecTB B 3KocucTeMey, «llenm mutanus (macTOumHas,
JNETPUTHAS)», «IKOJOTMYEcKass MupamMuja YHucel», «IKOJOTHYecKas MupaMuia
onoMaccel», «JKoJormyeckas mnHupamuiaa sSHeprum», «OOpazoBaHue O00JI0Tay,
«IlepBuunas cykueccusi», «BoccTaHOBIEHHE Jeca MOCIE IMOoXKapa», «IKOCHCTEMA
o3epa», «ArporeHo3», «KpyroBopoT BEmIECTB U TOTOK HSHEPTUU B arporeHo3e»,
«IIpumepst ypOOIKOCHUCTEM.

OOGopynoBaHue: repbapul pacTeHUM, KOJUICKIIMA HACEKOMBIX, uydesia NTHUIl U
3Bepei, repOdapur KyJIbTYPHBIX M JUKOPACTYIIMX DPACTCHHM, aKBApHUyM Kak MOJIEIIb
YKOCUCTEMBI.

IIpakmuueckas paboma «VI3ydeHue u onucanue ypoOosIKOCUCTEMBD.

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

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

Ixckypcus « IKCKYPCHS B arpOIKOCUCTEMY (HA TIOJIE WU B TETUTMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCHCTEMA

buocpepa — oOmemnanerapHas oOosouka 3emMid, TJ€ CYIIECTBYET WIIU
CyLIECTBOBaja U3Hb. Pa3BuTHe mpeacraBieHuil o Ouocdepe B Tpygax J. 3rocca.
Yuenne B.U. Bepnanckoro o Ouochepe. Obnactu O6uochepsl u e€ cocrta. Kupoe
BeIeCcTBO Onochephl U ero PyHKITHUH.

3aKkOHOMEpPHOCTH cyliecTBoBaHUsS Ouochepbl. OcoOeHHOCTH Ouocdepbl Kak
rio0anpHOl 3KocucTeMbl. [/[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOreoXMMHUYECKHE UUKIbl (yrieponaa, a3ora). PUTMHYHOCTH SIBICHUU
B Onocdepe.
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3oHanbHOCTh OMocheprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYILU: TYHJIpA,
XBOMHBIE JIECA, CMEIIAHHBIE M IIMPOKOJIMCTBEHHBIE JIECA, CTEIH, CABAHHBI, MYCTHIHHU,
TPOIIUYECKHE JIECA, BBICOKOTOpbs. Kiumar, pacTUTENbHBIA U KUBOTHBI MUpP OMOMOB
CYILIH.

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

JleMoHCTpanuu

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

Tabmuer u cxembl: «['eocepbr 3emum», «KpyroBopor aszora B mpupojey,
«Kpyrosopor yriiepoga B npupone», «KpyroBopor kuciopoma B IIPUPOAE»,
«KpyroBopot BojibI B nipupoje», «OCcHOBHbIE OMOMBI cyminy, «KimMaruueckue mosca
3emmm», «TyHnapa», «Taitray, «Cwmemannsiii sec», «lIIMpOKONMCTBEHHBIA JIECY,
«Crenby», «CaBanHay, «llycTbiHay, « Tponnueckuii aecy.

Oo6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUTEKIIUHU YKUBOTHbIX.

Tema 11. YesioBek U OKpy:Kaouias cpeaa

DKOJIOTUYECKHE KPU3KCHl U UX NpuuuHbL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHME BO3YIIHOM cpelbl. OXpaHa BO3yXa. 3arpsi3HeHHE BOAHOM cpelbl. OXpaHa
BOJHBIX pecypcoB. PaspymieHne nousel. OXpaHa IMOYBEHHBIX pecypcoB. M3MeHeHue
KJIuMara.

AHTpPONIOTEHHOE BO3ACHUCTBUE HA PACTUTENBbHBIM M JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIIUITBI OXpaHbl Mpupoasl. KpacHsbie
kHUru. Ocobo oxpansiembie npupoansie Teppuropun (OOIIT). boranuueckue canpl u
300JIOTHYECKHUE MapKH.

OCHOBHbIE TPUHLMUIIBI YCTOWYMBOTO pPAa3BUTHS YEJIOBEUECTBA U IMPUPOABIL.
ParnmonanbHOE MPHUPOJONOIL30BAaHUE M COXpaHEHHE OHOJIIOTMYECKOro pazHooOpasus
3emumn. OOMIKEe 3aKOHOMEPHOCTH TII00ATBHBIX SKOJIOTHUECKUX KpU3ncoB. OCcOOCHHOCTH
COBPEMEHHOI'0 KpU3HCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTue METOI0OB MOHUTOPUHIA Pa3BUTHUSI OMACHBIX TEXHOT'€HHBIX MPOLECCOB.
CucmemHvle uccied08anus nepexooa K pecypcocoepearoueli U KOHKYPeHmoCcnocooHou
sHepeemuxe.  buonoeuuecxoe  pasnoobpaszue u  6uopecypcvi.  HayuonanvHvie
UH@opMayUonHble cucmemsl, obecneuusalouue 00Cmyn K UHGOpmMayuy no coCmosHuIO
omoenvhvix 6u008 u sxocucmem. OCHOBbL IKOpeadUIUMAYUU IKOCUCIEM U CHOCOO08
O0opbbObBI ¢ OuonospedcoeHuamu. PexoncmpyKkyus MOpCKUX U HA3EMHBIX IKOCUCHEM.

JleMoHcTpanuu

Tabmuubl u cxemsl: «3arps3HeHHe atMmocdepbl», «3arps3HeHue ruapocheps»,
«3arpszHenue mouBb», «llapHukoBeiii 3hdexT», «Ocobo oxpaHseMmble TPUPOIHBIC
TEPPUTOPUI», «MoielH YyIpaBasieMOro MUpay.

Oo6opynoBanue: Gororpaduu OXpaHsIeMbIX paCTEHUN U KUBOTHBIX KpacHOW KHUTH
Poccuiickoint @enepanuu, KpacHoil KHUTH peruoxa.

30



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

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O BUOJIOTUN HA YPOBHE CPEJIHETI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHUS 00 y4aIOIUMHUCS
MporpaMM CpefHero oOImero oOpa3oBaHUs: JIMYHOCTHBIC, METANpeIMETHbIE W
MPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pPE3ylbhTaTOB OCBOCHHUS MPOTPaAaMMBI IO OHOJIOTHUU
BBIJICJICHBI  CJICYIONINE COCTABIISIONINE: OCO3HAHWE OOYJaIOMUMHUCS POCCHICKOMN
IPOKJAAHCKON HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEJIbHOCTH M
CaMOOTIPEICIICHUI0, HATMIUE MOTHBAIIMU K OOYYECHUIO OHMOJIOTHH, IIeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOSXKICHHH JMYHOCTHM HA OCHOBE KITIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJAULMA  pa3BUTUS  OUOJOTMYECKOrO  3HAaHMS, TOTOBHOCTH
U CIIOCOOHOCTh O0YYAIOUINXCS PYKOBOACTBOBATHCS B CBOCH JAESATEILHOCTHA IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAMH, MPHUCYIIUMHU CHUCTEME OHOJIOIMYEecCKOro oOpa3oBaHUS,
HaJIMYME TPABOCO3HAHUS HKOJOTMYECKOW KYJIbTYphl, CIIOCOOHOCTH CTaBUThH ILENU U
CTPOUTH KU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMPOrpPaMMBbl MO OHOJOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YeOHOM M  BOCIHUTATEILHOM JIEATEILHOCTH B  COOTBETCTBUU
C TPaAULMOHHBIMU POCCHUMUCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKHUMHU MU JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHUHATHBIMH B OOIIECTBE MpaBUJIaMH U HOpMaMu
MOBEJCHUS M CIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS W
CaMOpa3BUTHS, Pa3BUTHSI BHYTPECHHEN MO3UIMH JIMYHOCTH, MATPUOTU3MA U YBAKCHMUS
K 33aKOHYy W THPaBONOPSAKY, YEJIOBEKY TpyJda MU CTapLIEMy IIOKOJICHHUIO, B3aMMHOIO
YBOKEHMsI, OEpEKHOrO OTHOIIEHUS K KYyJAbTypHOMY HACICIUIO U  TPATUIUSAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickor denepannu, Ipupoe U OKPYk arOIIEH Cpeze.

JInyHOCTHBIE pPE3yJbTaThl OCBOCHHS Y4eOHOro mnpeaMera «buonaorusy» TOMKHBI
OTpaXaTb  TOTOBHOCTH M  CIIOCOOHOCTh  OOYYarOMIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPHUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKIACHUN, COOTBETCTBYIOIIHNX TPAAUIIUOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIeCTBa, pPaCIIUPEHUE S>KU3HEHHOTO OIbITa W OIbITa
NEATENIbHOCTA B MPOLECCE peaM3alid OCHOBHBIX HAIpPaBJICHHI BOCHUTATEIbHON
JEATENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:KaIaHCKOr0 BOCIIUTAHNS

c(OpPMHUPOBAHHOCTh TPAXKIAHCKON MO3ULKUHU OOYYAIOLIErocs Kak aKTUBHOIO H
OTBETCTBEHHOI'0 YJIEHA POCCUICKOT0 O0IIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MpaB U OOSA3aHHOCTEW, YBaXXEHUE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOHN AESITEIHHOCTH TPH CO3JMaHUHM Y4€OHBIX
MIPOEKTOB, PEIICHUU Y4E€OHBIX U MO3HABATEIbHBIX 3aJ1a4, BBITOJHEHUN OHMOJIOTrMYECKUX
AKCTIIEPUMEHTOB;
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CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3MUIIMIO MO OTHOIIEHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

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

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

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPHOTHYECKOT 0 BOCTIMTAHMS:

C(OPMUPOBAHHOCTh POCCUMCKOM TI'pa)TaHCKOM MJIEHTUYHOCTH, MaTPUOTU3MA,
YBOXEHUS K CBOEMY HAapOAy, YyBCTBAa OTBETCTBEHHOCTH Iepesa PoauHOH, ropaoctu
3a CBOM KpaM, CcBOW PoauHy, CBOM S3BIK M KYJIbTYpPY, INPOLUIOE M HACTOSAIIEE
MHOTI'OHAIIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEAMI0 W MaMATHUKAM HPHUPOJIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYAE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OuoJIOruY, TOHUMaHUs 3Hau€HUsl OMOJIOTUU B MO3HAHUU 3aKOHOB NPUPOABI, B KU3HU
YeJioBeKa U COBPEMEHHOI' 0 O0IIECTBA;

uaeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIYyKEHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyas0y;

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMSI:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUKMCKOI0 HApOAa;

c(hopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYCCKOTO ITOBEICHHUS;

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

OCO3HAHHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OyayIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO IPUHSITUS LEHHOCTEW CEMEWHOMW >KU3HU B COOTBETCTBHM C TPAAULHUSIMU
HapoaoB Poccuy;

4) ICTETHICCKOI0O BOCIINTAHUA:

ICTCTUYCCKOC OTHOIICHHC K MHPY, BKJIIOYasd 3CTCTHKY 6BITa, HAay4YHOI'O H
TCXHUYICCKOI'O TBOPUCCTBA, CIIOPTA, TPpyda4, O6HIGCTB€HHI>IX OTHOIHGHPIIZ;

IIOHUMAaHHUEC DMOLMOHAJIBHOI'O BOSHCﬁCTBHﬂ JKUBOU IIpHUPOJALI U e€ OCHHOCTH,

IOTOBHOCTB K CaAaMOBBIPAKCHHIO B PA3HBIX BUAAX HCKYCCTBA, CTPEMIICHHUC ITPOSABIIATD
KadycCTBa TBOp‘lCCKOfI JINYHOCTH,

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

MOHUMAHHUE W peaju3aius 3J0poBOro M 0Oe30macHOro obpasa »KW3HU (30pPOBOE
MUTaHWe, COOJIIOICHHE TUTHCHHYECKUX TPABWII W HOPM, COATaHCUPOBAHHBIA PEKUM
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3aHSATUHN U OTZbIXA, PETyJsipHas (pU3ndecKasi akTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOI'O
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY
310POBBIO;

MMOHMMaHUE LIEHHOCTU MPaBUJI WHIUBUIYAJILHOIO U KOJUJIEKTUBHOIO O€30MacHOro
NOBEJICHMS B CUTYaLUsIX, YTPOKAIOIINX 30POBBIO U )KU3HU JIOJCH;

OCO3HAaHUE TMOCJIEACTBUN UM HENPUATUS BPEOHBIX MPUBBIUEK (YNOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHHUS);

6) TPY10BOI'0 BOCTIMTAHMSI:

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

TOTOBHOCTb K AaKTHMBHOM JESITCIbHOCTH TEXHOJOTMYECKOM M  COIHMaJbHOM
HaIpaBJICHHOCTHU, CIOCOOHOCTh HWHUIIMUPOBATh, IUIAHUPOBATH MU CaAMOCTOSTEIBHO
BBITIOJIHSITH TaKyI0 A€ TEIbHOCTE;

UHTEpEC K pa3IuuHbiM cdepam TpodecCUOHATBLHON JeATEIbHOCTU, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BHIOOp Oyayiield mpodeccuy U peaarn30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TJIAaHbI;

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

7) 3K0JIOrM4€CKOro BOCUTAHUSA:

AKOJIOTMYECKH LEJIECO00pa3HOE OTHOLIEHHWE K NPHUPOJE KaK HMCTOYHHMKY >KU3HHU
Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBIIICHHE  YPOBHS  JKOJIOTUYECKOW  KYJIbTYphl: NPUOOpETeHHE  OmbITa
IUTAHUPOBAHUS TOCTYNKOB M OIIEHKH MX BO3MOXKHBIX IMOCIEICTBHI ISl OKpYXKarouien
Cpensl;

OCO3HaHUE II100aTLHOrO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IMyTel UX pPelIeHHs;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OUOJIOTUU 3HAHUS U
YMEHHUS MPH pelIeHUH MpoOJIeM, CBSI3aHHBIX C pallMOHAIBHBIM MPUPOAOIOIb30BAHUEM
(cobmoneHne mMpaBUil TMOBEAEHUS B TMPHUPOJE, HAMpPaBICHHBIX HA COXpaHEHUE
paBHOBECHS B SKOCUCTEMAX, OXPaHy BUJIOB, 3KOCUCTEM, Onocdepsl);

AKTMBHOE HENPUATHE JEHUCTBHM, NMPHUHOCAIIMX BpEJ OKPYXKAIOIIEH NPUPOAHOU
cpele, yMEHUE IMPOTrHO3UPOBaTh HEONArONPUATHBIE SKOJIOTMYECKUE MOCIEACTBUSA
IIPEANPUHUMAEMBIX IEHCTBUM U NPEAOTBpAIIaTh UX;

HaJU4YHME PA3BUTOTO SKOJOTMYECKOIO MBIIUIEHUS, 3KOJOTMYECKON KYJIbTYpHI,
OIbITA JAESITEIIbHOCTU HKOJIOIMYECKON HaNpaBIIEHHOCTH, YMEHHS PYKOBOACTBOBATHCS
UMH B II03HABaTEIbHOW, KOMMYHMKAaTUBHON M COLUMAIbHOW NPAKTUKE, TOTOBHOCTH K
Y4aCTHIO B IPAKTUYECKON JI€ATETbHOCTH 3KOJOTMUECKOW HAlPaBJIECHHOCTH;

8) meHHOCTH HAYYHOTr 0 TIO3HAHMS:

Cc(OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOMIET0 COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKd W OOINECTBEHHOW TNPAKTHUKH, OCHOBAHHOIO Ha JHANIOre KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MECTA B MOJUKYJILTYPHOM MUPE;

COBEPIIICHCTBOBAHME S3BIKOBOM M YHTATEIbCKOW KYIBTYPHl Kak CpeaCTBa
B3aUMOJICHCTBUS MKy JTFOIbMU U TIO3HAHHS MUDA;
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NIOHUMaHUe crielu (UK ONOJIOTHY KaK HayKH, OCO3HaHUs €€ poii B GOPMUPOBAHUH
palMOHAILHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUU  IEJIOCTHOTO  IPEJACTABJICHUS
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 ITWBUJIU3AIINH:
o0ecrie4yeHusi HOBOTO YPOBHS PAa3BUTUS MEAMUIIMHBI, CO3/IaHWE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh pecypcHbIe MPOOJEMbI Pa3BUTHS UYEJIOBEUECTBA,
MOWCKA MyTEH BBIXO/Aa W3 TI00ATHHBIX DJKOJOTUYECKUX MPOOJIeM U OoOecredeHUs
nepexoja K yCTOWYMBOMY PAa3BUTHIO, PAIMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
pecypcoB 1 (hOPMUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B TOMYYCHUH OMOJIOTMUYECKUX 3HAHWU B IIENIAX TOBBIIICHHS
o0mIel KyJIbTyphl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTaBHOW dYacTH
(GYHKIIMOHATBHONH T'PaMOTHOCTH  OOyd4arommxcs, (QopMuUpyeMoll TIpu HU3y4EeHUH
OnoJIorny;

MOHUMAHUE CYIIHOCTA METOJIOB IIO3HAHMS, WCIIONB3YEeMBbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HCIONb30BATh MOJTyYaeMble 3HAHUS IS aHaIu3a U OOBSCHEHUS
SIBIICHUW OKPY)KAIOMIEr0 MUpa W MPOWCXOMSINX B HEM H3MCHEHUW, YMEHHE JeJaTh
O00OCHOBaHHBIC 3aKJIIOYEHHUST Ha OCHOBE HAy4YHBIX (PAKTOB M HUMEIOIIMUXCS JaHHBIX
C LIEJIbIO TIOJYYEHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOATEIHLHO UCTIOIb30BATh OMOJIOTUYECKUE 3HAHUS TSl PEIICHUS
po0OJIeM B peaibHBIX KU3HCHHBIX CHTYAITUSX;

OCO3HAHWE IIEHHOCTH HAYYHOW JESITCIIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MIPOEKTHYIO U UCCIICTOBATEIIbCKYIO IEITEIIbHOCTh WHIUBUTYaIbHO U B TPYIIIIC;

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

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3YNbTaThl OCBOEHUS YydeOHOro mnpeamera «buonorus»
BKJIFOYAIOT:  3HAYMMble JUIi  (OPMUPOBAHHUS  MHUPOBO33PEHUS  OOydarOIIMXCA
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAyYHble IIOHATHSA, OTpa)karoliue
LEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U CTIEUU(UKY METOAO0B MTO3HAHMS, UCIIOIb3YEMbBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIUsl, SBJIECHUE, MPOLECC, CUCTEMA, HAyYHBIN
dakT, NOpPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHNUE,
HaO0JII0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT U APYrue); YHUBEpcalbHble yueOHbIE JEHCTBUS

(mo3HaBaTENIbHBIC, KOMMYHUKaTHBHBIC, PETYJISATUBHEIC), 0o0ecIeynBaroIme
dbopMupoBanue (PYHKIIMOHATILHONH T'PAaMOTHOCTH W  COIMAIBLHONH  KOMIICTCHITMH
00 y4Jaromuxcs; CIIOCOOHOCTh o0 ydJarommxcst HCII0JIb30BaTh OCBOEHHEIE

MEXIUCITUTUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHHWS U YHUBEPCAIbHBIE Yy4eOHBIC
JICVCTBUSA B IMO3HABATEILHOW M COLMATILHOM MTPAKTHUKE.
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B pesynbTate mM3ydeHHs OMOJOTHH Ha YPOBHE CpPEAHETO 00Iero oO0pa3oBaHHS
y oOyuaronierocst OyayT copMHpoBaHbI MO3HABATEIIbHBIC YHUBEPCAIbHBIC Y4COHBIC
NENUCTBUS, KOMMYHUKATUBHBIC YHUBEpCAIbHbIC Yy4eOHBIE IEHCTBUSA, PETYIATHUBHBIC
YHHUBEPCAIbHBIC ydeOHBIC ICHCTBUS, COBMECTHAS JIEATESILHOCTD.

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

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

UCII0JIb30BaTh MPU OCBOCHUU 3HAHWUN MPUEMBI JJOTHUECKOT0 MBIIIJICHUS (aHaIu3a,
CUHTE3a, CpPaBHEHUS, KJIacCHU(pUKAINK, 0000IIEHNS ), PACKPBIBATH CMBICIT OMOJIOTUYECKUX
NOHATUN (BBIACIATh UX XapaKTepHble MPHU3HAKH, YCTAHABIMBATh CBSI3U C JAPYTUMU
MOHSTUSIMU);

OTIPEEIIATD 11NN ACSATEIbHOCTH, 3a/1aBast MapaMeTPphbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTD PE3YyJIbTATHI JEATETLHOCTH C TOCTABICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUS ISl OObSICHEHUS (PaKTOB U SABJICHUN KUBOM
PUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ACNYKTUBHbBIC, 10 aHAJIOTUN),
BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOpPEYHUST B pacCMaTpPUBAEMbIX SIBJICHUSAX,
(GbOopMyIHpPOBaTH BHIBOBI U 3AKITIOUCHHUS;

IPUMEHSITh CXEMHO-MOJENbHBIC CPEACTBA JJI MPEACTaBICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOILIECHUMN B M3y4aeMbIX OMOJIOTUYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOro poja, BHISIBIICHHBIX B PA3JIMUHBIX HH(OOPMAIIMOHHBIX UICTOYHUKAX;

pa3pabarpiBaTh IJIaH pEIIEHUS MPOOJEMBbI € Yy4ETOM aHalW3a HMMEIOITUXCS
MaTepuaIbHBIX U HEMaTEepUaAIbHBIX PECYPCOB;

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

KOOPJMHUPOBATh W BBITIONHATH PabOTy B YCIOBHSIX PEAbHOTO, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOI'O B3aUMO/ICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILIEHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble ucciaenoBareibcKkue AeiiCTBYA .

BJIQJICTh HAaBBIKAMHU Y4YEOHO-HICCIICIOBATEILCKON W TMPOEKTHOM JCSATEIBHOCTH,
HaBbIKaMHM pa3pelieHus npobieM, CioCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB pEIICHUS MPaKTUUYECKUX 3a7ad, MPUMEHEHUIO Pa3IMYHbIX METOJ0B
MO3HAHMS;

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

dbopMUpoBaTh HAy4YHBI THUMN MBIIUICHUS, BJIAJeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEILHOMN NeATeIhHOCTU
Y KU3HEHHBIX CUTYaIUsIX;
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BBISIBJIATh IPUYMHHO-CJICICTBEHHbBIC CBSA3U U aKTYaJU3UPOBATH 3a/1a4y, BbIJIBUTATh
TUINIOTE3Y €€ PEIICHUs], HAXOUTh apryMEHTHI JUIsl OKa3aTeIbCTBA CBOMX YTBEPXKICHUM,
3aJlaBaTh NapaMeTPhbl U KPUTEPUU PEIICHUS;

aQHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PELICHUS 3a/laud PE3YJIbTaThl, KPUTHUUECKU
OLICHUBATh MX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH II€JICHAINIPaBICHHBIN MOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUS
B NMPO(eCCUOHATILHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 M TMPAKTUYECKYIO 00JIacTH
KU3HEAEATETbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEAMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTb OPUrHHAIbHBIE TOAXO/bl U PEIICHUS, CTABUTh
po0JIeMbl U 33J1a4H, IOMYCKAIOIIKe albTepPHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

OPUEHTUPOBATHCS B PA3NMUYHBIX HCTOYHHKAX WHOOpMamuu (TEKCTe Y4eOHOTO
ocoOusl, HAYYHO-TIONYJIIPHOM JIMTEpPAType, ONOIOTMYECKUX CIOBAapAX U CIPABOYHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIM3upoBaTh HHQOpPMAIUIO
pa3IMYHbIX BUAOB U (DOPM MpeACTaBICHUS, KPUTUUECKU OILIEHUBATh €€ TOCTOBEPHOCTh U
HEMIPOTUBOPEUYNBOCT;

(opMynHpOBaTh 3aIPOCHl U IPUMEHSTh PA3JIMYHBIE METO/IBI ITPU MTOMCKE U 0TOOpE
Oounosiornueckoi nHopmanru, HeOOXOAMMOM 1JIsI BBITIOJHEHUS YUEOHBIX 3a]1ay;

npuoOpeTaTb  OMBIT  KCMOJb30BaHUA  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPUICHCTBOBATH KYJIbTYPY AKTUBHOI'O WCIOJb30BAHUS Pa3IUUYHBIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSITETILHO BBIOUpATh ONTUMAIbHYIO (DOPMY MpeICTaBICHN OMOIOTMYECKOM
uHpopManuu (cXxeMbl, TpapuKH, TMaArpaMMbl, TAOJIUIIbI, PUCYHKH U APYTOe€);

MCIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEACTBA MpU paboTe ¢ OMOIOTUYECKOM
uHdopmaleil: NpUMEHITh XUMHUYECKHE, (PU3MYECKHe W MaTeMaTH4eCKUue 3HAKU U
CUMBOJIBI, OpMYITbl, a0OpeBHUaTypy, HOMEHKJIATYPY, UCIIOJIH30BaTh U IPEOOPa30BHIBATH
3HaKOBO-CHMBOJIMYECKUE CPEICTBA HATJISAHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHWS W 3aIUTHl MH(POpMaIuu, WHGOpMAITMOHHON
0€30MMaCHOCTH JIUYHOCTH.

KoMMyHMKATHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA

Oowmenue:

OCYILECTBIISITh KOMMYHHMKAIIMM BO BCEX cQepax >KU3HM, aKTUBHO Yy4acCTBOBATb
B JUAJIOre WM JAMCKYCCHMM IO CYIIECTBY OOCYXJaeMoil Tembl (yMEHHE 3a/laBaTh
BOMNPOCHI, BHICKa3bIBaTh CYXKJICHUSI OTHOCUTENILHO BBITIOJHEHUS MpeAJiaraeMoi 3aJauu,
YUUTBHIBATh MHTEPECHI U COINIACOBAHHOCThH MO3MIMN APYIMX YYAaCTHHKOB JUAOra WU
JTUCKYCCHH);
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pacrio3HaBaTh  HeBepOaJdbHbIE CpeacTBAa  OOIIEHMs, IOHUMaTb 3HAUYECHUE
COLMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTyalluid, YMETh
cMAr4aTh KOH(QJIMKTHI U BECTH IIEPErOBOPBIL;

BJIAQ€Th PA3IUYHBIMU croco0aMHu OOLIEHUST M B3aUMOJEWUCTBUS, ITOHUMATh
HaAMEpPEHUs] IPYTUX JIIOJIEH, MPOSIBISATh YBAXKUTEJIBHOE OTHOLIEHHWE K COOECETHUKY U
B KOPPEKTHOU popme GopMyIHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTth CBOK TOUKY 3pEHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

CoBMecTHAa AeATEIbHOCTD:

MMOHMUMATh U MCTOIh30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHANBUIYATbHOU PAOOTHI
IpU pelieHuH OUOIOrNYECKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPyNMoBbIX (JOPM B3aMMOJCHCTBHSI PU PEIICHUH YIeOHOW 3aa4u;

BBIOMPATh TEMATHUKY M METOJIBI COBMECTHBIX JICHCTBUN C y4ETOM OOIINUX MHTEPECOB
1 BO3MOKHOCTEH Ka)KJIOr0 4jeHa KOJUICKTHBA,

MPUHUMATh 11€JId COBMECTHOM JIESITEIbHOCTU, OPraHN30BbIBATh U KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTHKEHUIO: COCTABIIITh TUIAH JIEUCTBUN, PACTIPEACIIATD POJIK C YIETOM
MHEHHUH y4aCTHHKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHUMBATh KAue€CTBO CBOETO BKJIaJa U KaXKJOr0 y4aCTHHKAa KOMAaHJbl B OOIIMi
pE3yIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjaraTb  HOBBIE TMPOEKTHI, OLEHUBATh MIAEM C TO3UIWH HOBU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETHUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUSX,
IIPOSIBJIAITH TBOPUYSCTBO U BOOOpAKEHHUE, OBITh HHUITHATHBHBIM.

PeryisiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE IEHCTBU S

Camoopranuzanmus:

WCITOJIb30BaTh OMOJIOTUYECKHWE 3HAHUS IS BBISBICHUS TPOOJIEM U UX pPEUICHUS
B KU3HECHHBIX M YICOHBIX CUTYAITUSX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKHX 3HAHWU TICJIEBBIE W CMBICJIOBBIC YCTAHOBKU
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 3aJjaud B 00pa30BaTEIHLHOM
JIEATENBHOCTU U )KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEHICHUS MPOOJIeMbl ¢ YYETOM HMEIOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacimpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX NMPEATIOUTCHUI;

JienaTh OCO3HAHHBIA BBIOOP, APTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peuIeHue;
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OLIEHUBATh IPUOOPETEHHBI OIIBIT;

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

CaMOKOHTPOJIb:

NaBaTb OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTH KOPPEKTHUBBI B JI€ATCIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIa/IETh HaBBIKAMM TMO3HABAaTEJIbHOW pedIeKCHM KaK OCO3HAHHUs COBEpPIIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAaHMM, MCIOJIb30BATH
npuéMbl pedIeKCUu Jid OLEHKH CUTYalluu, BEIOOPA BEPHOT'O PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PEIICHUSA 110 UX CHUKEHUIO;

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

IIpunsiTHe ceds U APyrux:
NPUHUMATh ce0sl, MIOHUMAasi CBOM HEJOCTATKH U JIOCTOUHCTBA;
PUHUMATh MOTUBBI U ApTYMEHTHI APYTUX [IPU aHATIN3€ Pe3yIbTaTOB JAEATEIbHOCTH;
pU3HABaTh CBOE MIPABO U MPABO JIPYTUX Ha OIIMOKU;
pPa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYT OT0O YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE PE3yJIbTAThl OCBOECHHUSA COICPKaHUA yueOHOro npeamera «bruonorus»
Ha yriayOJ€HHOM YpOBHE OpPHUEHTHPOBaHbI Ha oOecrieueHue MpOoPUILHOIO0 O00y4YeHUs
oOyuaromuxcss Ouonoruv. OHU BKJIIOYAIOT: CclieU(pUYECKUe JUisi OMOJOTMU Hay4HbIE
3HAaHUS, YMEHHMSI U CHOcOoObl JEWCTBUHA 1O OCBOEHHUIO, WHTEpIpETallUd U
npeoOpa30BaHUIO 3HAHWM, BHUJIbI JAEATEIHLHOCTH MO MOJYYEHHUIO HOBBIX 3HAHUNA U HX
OPUMEHEHUIO B PAa3UYHBIX YUYEOHBIX, @ TaKKe€ B PEaJbHBIX XKU3HECHHBIX CHUTYaI[USX.
[IpenmeTHbIE pe3yIbTaThl IPEACTABIEHBI 10 TOAAM U3Y4YECHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npenmera «buonorus» B 10 knacce
JOJKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUHU ECTECTBEHHO-HAyYHOW KapTUHBI MHpA, B MO3HAHHH 3aKOHOB
OpPUPOABl M PEUIEHUH NTpoOJEM pPALMOHAIBLHOIO MPUPOAONOIb30BaHUS, O BKJIAJAC
POCCUICKHX U 3apYyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BIAJ€EHUE  CUCTEMOW  OMOJOTMYECKMX  3HAHWUW,  KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIararoIire OMOJIOrNYECKUe TEPMUHBI U MOHATHS (KU3Hb, KJIETKAa, OPraHu3M,
MeTabosInM3M, TOMEOCTa3, CaMOPETYJISLUs, CaMOBOCIIPOU3BEICHNE, HACIEACTBEHHOCTb,
U3MEHYUBOCTb, POCT U PAa3BUTHE), OMOJOTMUYECKHE TEOpUU (KJIETOYHAs TEOpHs
T. IlIBanna, M. Ilneinena, P. BupxoBa, XpoMocomMHas TEOpHsl HACIEACTBEHHOCTHU
T. Moprana), yuenus (H.. BaBuiioBa — 0 1ieHTpax MHOToo0Opa3usi U MPOUCXOXKACHUS
KYJbTYPHBIX PACTeHUH), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB TEPBOr0 IOKOJICHHUS,
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paclieryieHus, YHUCTOThl TraMeT, He3aBHUCHUMoOro HaciefgoBanus [. Mennens,
TOMOJIOTHYECKUX PAJIOB B HaciencTBeHHOM u3menunBoctr H.W. BaBunoBa), npuHIumbI
(KOMILJIEMEHTAPHOCTH );

BJIQJICHNE OCHOBHBIMH METOJAMH  HAyYHOTO IIO3HAHUS, HCIOJb3yeMbIX
B OHOJOTMYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHUE,
Ha0II0IeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE TPHU3HAKU: BHUPYCOB, KIETOK MPOKAPHUOT H
AYKapHUOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HCJE OaKTepui,
rpu0OB, PACTCHH, >KMBOTHBIX M 4YEJIOBEKa, CTPOCHUS OPraHOB M CHUCTEM OPraHOB
pacTeHHi, JKMBOTHBIX, YEJOBEKa, IPOIIECCOB IKU3HEIAEATEILHOCTH, MPOTEKAOITUX
B OpraHuM3Max pacTE€HUM, KUBOTHBIX U YEJIOBEKAa, OMOJOTMYECKHUX IMPOILIECCOB: OOMEHA
BeleCTB (MeTa0oM3M), TMPEBpAIlllCHUs DSHEPruu, OpOXKEeHHS, aBTOTPOPHOTO W
rerepoTpopHOro THUIOB NUTaHUSA, (OTOCHMHTE3a W XEMOCHUHTE3a, MHUTO03a, Meio3a,
raMeToreHe3a, 5SMOpUOreHes3a, IMOCTIMOPUOHAIBHOIO  pPa3BUTHUS, Pa3MHOKEHUS,
WHIUBUyaTbHOTO pPa3BUTHSA OpraHu3Mma (OHTOTEHEe3a), B3aMMOJCUCTBHS TEHOB,
reTepo3nca, UCKYCCTBEHHOTO 0TO0pa;

YMEHHE YCTAaHABIMBATh B3aWMOCBSI3W MEXIY OpPraHOMJAaMH KJICTKH W UX
GYHKIIUSAMH, CTPOSHUEM KJIETOK Pa3HBIX TKAHEH W WX (PYHKITUSIMH, MEXIY OpraHaMH U
CHUCTEMaMHU OPraHOB Yy PAaCTEHUM, >KUBOTHBIX W UYENOBEKAa M WX (YHKIUSIMH, MEKITY
CUCTEMaMHU OpPraHoB M WX (DYHKIHMSAMHU, MEXKIYy dTaaMd OOMEHa BEIIECTB, dTanaMu
KJIETOYHOTO IIMKJIAa M JKU3HEHHBIX IMKJIOB OPraHU3MOB, dTalmaMud SMOPHOHAIHLHOTO
pa3BUTHSA, TEHOTUIIOM U (DEHOTUTIOM, (PEHOTUIIOM U (PAKTOpPaMU Cpelbl OOUTAHUS;

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

YMEHHE  HCMOJIb30BaThb  COOTBETCTBYIOIIME  apryMEHThl, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIUKY JUIsI JIOKa3aTeIhCTBA POJACTBA OPraHU3MOB PA3HBIX
CUCTEMaTHYECKUX TPYIIIT;

YMEHHE PelIaTh OMOJIOTHIECKUE 3a]]a9H, BBISIBIISITh MPUINHHO-CIICJICTBEHHBIC CBS3U
MEXIy UCCIEAYEMBbIMH OMOJIOTUIECKUMHU TIPOIECCAMU U SIBJICHUSIMH, JI€JIaTh BHIBOJIBI U
MIPOrHO3bI HA OCHOBAHUU TIOJYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIMIOJIHATH Ja0OpaTOpHbIE U MPAKTUUYECKUE padOThl, COONMIOAATh TPaBUIIa
npu padoTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPSITh UX IKCIEPUMEHTAILHBIMU CPEICTBAMM,
dbopmynupys 1eJib UCCIEI0BaHUSI, aHAIM3UPOBATh MOJYYCHHBIE PE3YJbTAaThl U JENaTh
BBIBO/IBI;

YMEHUE Y4acTBOBaTh B YUE€OHO-HUCCIIEIOBATEIbCKONM paboTe Mo OUOJIOruu,
HKOJIOTHH U MEIHUITMHE, IPOBOIUMON Ha 0a3e MIKOIbHBIX HAYIHBIX 00IIECTB, ¥ MyOJTUIHO
MPEJICTABIISATD MOTYYEHHBIE PE3YNIbTAThl HA YYEHUYECKUX KOH(DEPEHITUSX;

YMEHHE OIICHUBATbh dTUYECKUE ACMEKTHI COBPEMEHHBIX HCCJIEIOBAHUN B 00JACTH
OWojoruu W MEAWIMHBI  (KJIOHMpPOBaHWE, MCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HaIPaBJIICHHOE U3MEHEHNE T€HOMA U CO3/IaHiE TPAHCTCHHBIX OPTaHU3MOB);
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YMEHHE OCYIIECTBJIATh OCO3HAHHBIM BBIOOpP Oynymielr mpodeccunoHaaIbHON
NEATeIbHOCTY B 00JacTH OWOJIOTMH, MEIULIMHBI, OWOTEXHOJOTUHM, BETEPUHAPHH,
CEJIbCKOT'O  XO3SIUCTBA, MHUILEBOM MPOMBIIIJICHHOCTH, YIAyOJSITh IMO3HaBaTEIbHBIN
WHTEpEC, HaIpaBJICHHBIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIONICH mpodeccuu u
MPOJIOJDKEHUE  OMOJIOTMYEeCKOro  oOpa3oBaHWsS B OpraHM3alusX  CpPEeJIHEro
po(eCcCHOHATBFHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTo penMera «buonorus» B 11 kiacce
JOJIKHBI 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 UYeJIOBEUECTBa, a
TaK)Ke B PEIICHUH BOMPOCOB PAIMOHATIFHOTO MPUPOIONONIH30BaHuUs, U B (POPMUPOBAHUH
[EHHOCTHOI'O OTHOIIEHUSI K MPHUPOJE, OOIIECTBY, YENOBEKY, O BKJIAJIE POCCUUCKUX U
3apyO0EeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHCTEMOW OWOJOTMYECKUX 3HAHUH, KOTOpas BKIIOYACT
OIpe/ieNIeHNs] U TOHUMaHHUE CYIIHOCTH OCHOBOIMOJIATAOIINX OMOJOTUYECKUX TEPMUHOB
U TOHATUH (BUM, dKOcucTema, Omocdepa), OMOJIOTHUECKHUE TEOpPUH (DBOIOIMOHHAS
teopus Y. JlapBuHa, cuHTeTHYeCcKas Teopus sBoironuun), yuenus (A.H. CesepuoBa —
0 MyTsAX WU HampasieHusix sBomouuu, B.M. Bepnaackoro — o Ouocdepe), 3aKOHBI
(renernueckoro paBHoBecusi [[x. Xapau u B. BaiinOepra, 3aponbIlIeBOro CXoJCTBa
K.M. bapa), npaBuna (muaumyma 0. JIubuxa, SKOJOrM4eCKON MUPAMUAbI SHEPTHH),
runore3bl (Tunoresa «mupa PHK» V. ['unGepra);

YMEHHE BJIQJIETh OCHOBHBIMH METOJAaMU HAy4YHOTO MO3HAHUS, HCIOJIb3YEeMbIMU
B OHOJOTMYECKUX MCCICIOBAHUSAX JKMBBIX OOBEKTOB W HOKOCHUCTEM (OIKCaHUE,
u3MepeHne, HaOMI0JeHNne, OSKCIEPUMEHT), CHOocOO0aMH BBISBICHUS U OIEHKH
AHTPOTIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHE BBIIETSAThH CYIIECTBEHHBIE MPU3HAKU: BUJIOB, OMOT€0LIEH030B, YKOCUCTEM U
orochepsl, CTAOUIN3UPYIOIIETO, IBMKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
ATIOMATPUIECKOTO M CHUMITATPUYECKOTO BHI000PA30BaHUS, BIMSHUS JBIDKYIIIUX CHJI
HBOJIIOIIMM HA TEHO(OHI MONYyJSALUHU, MPUCITIOCOOJEHHOCTH OPraHU3MOB K Cpele
OoOWTaHWs, YepeJOBaHUS HANpPABICHUN SBONIOIMH, KPYrOBOPOTa BEIIECTB U IOTOKA
DHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIUBATh B3aUMOCBSI3H MEXK]Y MPOIIECCAaMU IBOJIOINH, IBHKYILIUMHU
CHJIAMH aHTPOTIOTeHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX dKOCHCTEM W TPUCIIOCOOTICHUSIMU
K HIM OPTaHU3MOB;

YMEHHE BBISIBJISTH OTIUYUTENbHBIC TPU3HAKH )KHUBBIX CUCTEM, IIPUCTIOCOOJICHHOCTD
BUJIOB K cpejie oOuTaHus, a0MOTUYECKUX U OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3¢H OpPraHU3MOB B COOOIIIECTBAX, AHTPOTIOTCHHBIX U3MEHEHUH B AKOCHUCTEMAaX
CBOEM MECTHOCTH;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIONIME  aApPryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIUKY JUISI JIOKa3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX
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CHCTEMAaTHYCCKUX TPYII, B3aUMOCBSI3M OPraHW3MOB M CpElbl OOWTaHWs, CIUHCTBA
YEJIOBEUECKUX Pac, HEOOXOUMOCTH COXPAHEHUsI MHOT000Opa3ns BUOB U 9KOCHUCTEM KaK
YCIIOBHSI COCYIIIECTBOBAHUS TIPUPOIBI M YETIOBEUECTBA,;

YMEHHE peliaTh OMOJIOrHYECKUE 3aa4H, BBISBIISTh MPUYMHHO-CIICJICTBEHHBIE CBS3U
MEXIYy UCCIEAYEMbIMU OMOJIOTHYECKUMHU TPOIECCAMU U SIBJICHUSIMH, JI€JIaTh BHIBOJIBI U
IIPOTHO3bI HA OCHOBAaHUU TIOJTYYEHHBIX PE3YIIbTATOB,;

yYMEHHE BBITIOJHATH JIA0OpaTOPHBIC M IPAKTHYECKHE pabOThI, COOMIOAATh MpaBuiia
npu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh UX IKCIEPUMCHTAILHBIMU CPEICTBAMM,
dbopMyHpys 1IeTh UCCIICAOBAHUS, AaHATM3UPOBAThH MOJYyYEHHBIE PE3YNbTAaThl U JICNATh
BBIBOJIBL;

YMEHHE YYacTBOBaTh B y4eOHO-HCCIIEOBATEIBCKOM paboTe 1Mo Ouojoruw,
HKOJIOTHH U MEIUIIMHE, IPOBOIUMON Ha 0a3e MIKOIbHBIX HAYIHBIX 00IIIECTB, ¥ TyOJIUIHO
NIPEJCTABIIATH MOJIYYCHHBIE PE3YIbTaThl HA YYCHHUECKUX KOH(PEPEHITUX;

yYMEHHE OIICHMBATh THIIOTE3bl W TEOPHUH O MPOUCXOXKICHUH >KH3HH, UEIOBEKa U
YeJIOBEUECKUX pac, O TMPUYMHAX, MOCICACTBHIX M CHoco0ax MpeaoTBpaIleHuUs
1J1I00aIbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYHIECTBISATH OCO3HAHHBIM BBIOOp Oyaymed mnpodeccuoHaIbHON
JeSTeNFHOCTH B 00JacTH OMOJOTHH, 3KOJOTHH, MPHUPOIONOIb30BAHUS, MEAUIIUHBI,
OMOTEXHONOTUHN, TICUXOJOTUH, BETEPHUHAPUH, CEIIbCKOIO XO3SICTBA, MHUIIEBOM
MPOMBIIINIEHHOCTH,  yIUIYOJISITh ~ TO3HABaTEIbHBIM ~ WHTEpEC,  HaIPaBJICHHBIN
Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MpodecCcruu U MPOA0IKEHIE OMOIOTMYECKOTO
o0pa3oBaHUs B OPraHu3aIsaX cpeaHero npodecCuoHaAIbHOTO U BBICIIET0 00pa30BaHus.
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10 KJIACC
Ne Hanmmenosanue TeM | KommuecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
IIporpammHoOe conepxanue
n/m y4e0HOro mpeMeTa 4acoB oOy4arommxcs
1 | Tema «buosiorusi Kak HAyKa»
1.1 | buonorus kax 1 CoBpemeHHast 6MoIOrUs — PackpeiBaTh conepkaHue TEPMUHOB U

KOMITIJICKCHAsI HayKa
M KaK 4acThb
COBPEMEHHOT'O
oO1ecTBa

KOMIUIEKCHas: Hayka. KpaTkas ucropus
pa3Butus Ouonoruu. buonorunueckue
HAyKU U U3y4yaeMble UMU MPOOIIEMBI.
dyHaaMeHTaIbHbIC, TPUKIIATHBIC U
MTOVCKOBBIC HAYTHBIC NCCIICIOBAHMS

B OHOJIOTHH.

3HadeHue Ouosoruu B GOpMUPOBAHUU
COBPEMEHHOMW €CTECTBEHHO-HAYyYHOM
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMooTHel. 3HAaUCHHE
OMOJIOTUH B MPAKTUYECKON
JESTEIbHOCTU YEJIOBEKa: MEAUIMHE,
CEJIbCKOM XO35MCTBE,
POMBIIIEHHOCTH, OXpaHe MPUPOJIBI.
JlemoHcTpanumn

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

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

HOHSTUI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHHA MHUpA, HAYYHBIN
METOJI, TUIIOTE3a, TEOPHUsl, METOBI
UCCIIEI0BAHMUS.

XapakTepu3oBaTh OUOJIOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpelu APYIMX €CTECTBEHHBIX HAYK.
OueHuBath BKJIAJ OTEYECTBEHHBIX
y4€HBIX B pa3BUTHE OMOJIOTHH.
OrneHuBaTh pojib OMOIOTUYECKUX
OTKPBITUI U UCCIIEJOBAHUI B Pa3BUTHH
HAyKU U IPAKTUYECKOUN IEATEIbHOCTH
JIIOAeH.

[lepeuncnsate npodeccuu, CBsI3aHHbIC
C COBPEMEHHOM OMOJIOTHEi.
[IpyBOIUTH MPUMEPHI IPAKTUYECKOTO
MCITIOJIb30BaHUS JOCTUKEHUI OMOJIOTHH
B MEJIMLIUHE, CEIbCKOM XO351CTBE,
IIPOMBIIIEHHOCTH Y OXPAaHE MIPUPOJIBI
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N.N. Meunukos, H.W1. BaBuios,

H.B. Tumodees-PecoBckuid,

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

Hroro yacos no reme 1
2 | Tema «?KuBble cMCTeMBbI U X U3yYeHHE»
2.1 | XKuBble cuctemsbl U ux 1 JKuBBIE CUCTEMBI KaK IIpeAMET PackpeiBaTh conepkaHue TEPMUHOB

CBOMCTBA

n3yuyeHust onosoruu. CBOKMCTBA )KUBBIX
CHCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTD U IE€JIOCTHOCTb,
CJIO’KHOCTh Y YIIOPSJIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
caMoOpraHu3alius,
CaMOBOCITPOU3BE/ICHUE,
pa3ipaxMuMOCTh, U3MEHUUBOCTb,

POCT U pa3BUTHE.

JdeMoHCcTpanuu

Tabmump! 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU XKU3HWY», «buonornyeckue
cUCTeMbI», «CBOMCTBA JKHUBOU
MaTepum»

Y TIOHATHM: )KUBasi CUCTEMA, DJIEMEHT,
ITOAICUCTEMA, CTPYKTYPA; OTKPBITOCTb,
BBICOKAs YIIOPSJOYECHHOCTb,
YIIPABJISAEMOCTD, UEPAPXUUIHOCTD.
XapakTepu3oBaTb CTPYKTYpY U
CBOMCTBA JKUBBIX CUCTEM, OTIINYHUS
XUMHUYECKOTO COCTaBa 0OBEKTOB KUBOM
Y HEXUBOU MPUPOJIbI, OOIIMI NPUHIINI
KJIETOYHOM OpraHu3aluuy KUBbIX
CUCTEM.

CpaBHHUBaTh OOMEHHBIE TIPOLIECCHI

B HEXKMBOW U KUBOW IPUPO/IE;
PacKpbIBaTh CMBICII PEAKIUN
MeTabosm3Ma.

OOBACHATH MEXAHU3MBI
CaMOPETYJIALUN )KUBBIX CUCTEM
Pa3IMYHOIO UEPAPXUYECKOI0 YPOBHS;
pPacKpbIBaTh CyTh IIPUHIIUIIOB
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ITOJIOKUTEIILHON U OTPULIATEIbHON
00paTHOI CBSI3H.

AHaM3UpoBaTh CBOMCTBA
CaMOBOCIIPOM3BEIEHNUS, POCTA U
pa3BUTHS OPTaHU3MOB

2.2

YpoBHeBas
OpraHu3alus *KUBbIX
CUCTEM

YpoBHU OpraHu3aliy KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIN,
TKAHEBBIN, OPTraHU3MEHHBIM,
NOMYJIALIMOHHO-BUAOBOM,
9KOCHUCTEMHBIHN (OMOTreOoIeHOTHYECKHI),
ouochepnsii. [Iporeccsl,
MIPOUCXOJIAIINE B )KUBBIX CUCTEMAaX.
OcHOBHBIE ITPU3HAKHA KUBOT 0. JKHU3HB
Kak (hopMa CyILIECTBOBAHUS MAaTEPHH.
Hayku, uzydaronye >KuBble CUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3aIUU.
N3yuenne xxuBbix cucrem. Metoibl
Oouonoruyeckoit Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CUCTEMATHU3aLINsl, METaaHAIIN3.
[ToHsTHE O 3aBUCHUMOM U HE3aBUCUMOMN
nepemenHou. [lmanupoBanue
skcriepumenTa. [locranoBka n
npoBepka rumnore3. Hynesas runoresa.
[TonsTre BEIOOpKHU U €€
JIOCTOBEpHOCTH. Pazopoc

B OMonornyeckux AaHHbIx. O1eHKa

PackpeiBath copepxanne TEpMUHOB U
MOHSATHI: 0OMEH BEIECTB U
IpEBPALIEHUE SHEPTUH,
CaMOBOCITPOU3BEICHUE,
CaMOpETyYJISLUs, pa3BUTHE, )KU3Hb,
Hay4HBIA (pakT, HAYIHBIH METO/,
npo0sema, ruroTe3a, TEOpusl, IPaBUIIO,
3aKOH.

[TepeuncnsTe MpU3HAKU KUBOTO.
XapakTepru30BaTh OCHOBHBIE YPOBHU
OpraHu3aluy KUBBIX CUCTEM U METOJIbI
OMOJIOTUYECKUX UCCIICIOBAaHUM.
OnuceiBaTh 0COOEHHOCTH,
XapaKTEpHBbIE I KaXI0r0 YPOBHS
OpraHu3aluy KUBOTO.

Ha3piBaTh HayKH, H3ydarolue KUBbIC
CUCTEMBI Ha Pa3HbIX YPOBHIX
OpraHu3aIyu.

CpaBHUBATh MEX]1Y COOOM JKHUBBIE
CUCTEMBI Pa3HbIX YPOBHEU
OpraHu3aly U MPOUCXOAIINE B HUX
IIPOLIECCHI.
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JOCTOBEPHOCTH MOJIY4EHHBIX
pe3ynbTaroB. [IpuuuHbl HCKaXKEHUS
pe3yabpTaroB dKcrepuMenTa. [lonarue
CTAaTUCTUYECKOr' O TECTA.
JdemoHcTpanumn

TaOauiel ¥ cxembl: «YpOBHU
OpraHM3alUH KUBOU IPUPOIBI»,
«CTpoeHne KUBOTHOU KIIETKN,
«TkaHu )KUBOTHBIX», «CHUCTEMBI
OpPraHOB YE€JIOBEYECKOI0 OPraHU3Ma,
«buoreorenos», «buochepay,
«MeTobl U3y4eHHUsI )KUBON TTPUPOIBI».
Oo6opynoBaHue: 1adopaToOpHOE
00opyI0BaHKE IS POBEICHUS
HaOJII0/ICHUH, N3MEPECHHM,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora
«Hcnonp30BaHNuE pa3IMYHBIX METOOB
IIPU U3YYEHUU KUBBIX CUCTEM.

[Toka3pIBaTh poJIb TUIIOTE3 U TEOPUN
B ()OPMUPOBAHUU E€CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa

HToro yacos 1o reme
3 | Tema «buoI0rus KJIeTKW»
3.1 | Uctopus OTKpBITUS U Kierka — ctpykrypHO- PackpeiBaTh conepkaHue TEPMUHOB U

HN3Yy4YCHUA KIICTKH.
Knerounas TCOPUA

G yHKIIMOHAJIbHAS €UHUIIA )KUBOTO.
HcTopust OTKpBITUS KIETKU.

PaGotst P. ['yka, A. JleBeHryka.
Knerounas teopus (T. IlIBanH,

M. llnelinen, P. BupxoB). OCHOBHBIE

MOHSTUI: KJIETKA, OPTraHEILIbI,
AYKapHUOThI, IPOKAPUOTHI, BUPYCHI,
IIUTOJIOTUS (KJIETOUHAsi OMOJIOTHS),
KJIETOYHAsl TEOPHSI.
XapakTepHu30BaTb OCHOBHBIE TaIIbI

45



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

MOJIOKEHUS COBPEMEHHOM KJIETOUHOMN
TEOPUHU.

JdemoHcTpanumn

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

O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MUKPOIIPENapaThl pACTUTENbHBIX,
KUBOTHBIX Y OAKTEPHUAITLHBIX KIIETOK

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

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

[lepeuuncasTe OCHOBHBIE MTOJOKEHUS
KJIETOUHOU TEOpHH, OOBICHATH €€ POJIb
B (h)OPMUPOBAHUU €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpA.

[IpuBOAMTE TOKA3aTENBCTBA

POJICTBA OPraHNU3MOB

C UCIIOJIb30BAHUEM ITOJIOKEHUN
KJIETOYHOU TEOpUHU

3.2

MeTtopl
MOJIEKYJIIPHOU U
KJIETOYHOM OMOJIOrun

MeTtoapl MOJIEKYIJIIPHOM U KJIETOYHON
OMOJIOTUN: MUKPOCKOITHUS,
xpomatorpadusi, dnekTpodopes, MeTo
MEUYEHBIX aTOMOB, TuddepeHImaIbLHOe
HEHTpUQPyrupoBaHue,
KyJIbTUBUPOBAHUE KJIETOK.

U3yuenue puxcupo8anHbIX Kilemox.
DNEeKTPOHHAS] MUKPOCKOIIHSL.
Konghoxanvnas muxpockonus.
Bumanvnoe (npuoicusnennoe) uzyuenue
KIemoxK.

JdemoHcTpanumn

PackpeiBaTh conmepxkaHue TEPMUHOB U
MOHATUI: MUKPOCKOIIMPOBAHUE,
MIPUTOTOBJICHUE CPE3OB,
muddepeHmanbHOE OKpaITMBaHUE,
xpomarorpadus, 3aeKTpodope3, METOT
MEYEHBIX aTOMOB, IEHTPU(PYTUPOBAHUE,
METO]l KYJIbTYPhI KJIETOK U TKaHEM,
meto1 pekomouHaHTHbIX JTHK.
XapaKkTepru30BaTh OCHOBHBIE METOIbI
W3Y4ICHUS KUBOU TIPUPOIBI.

['oToBHUTH BpEMEHHBIE
MHUKPOTIPenapaThl, pacCCMaTPUBATh UX
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Tabnuiibl U cxeMbl: «CBETOBOM
MHUKPOCKOI», « DIEKTPOHHBIN
MUKpPOCKOM», «IcTopHst pa3BUTHUS
METOA0B MUKPOCKOITHI.
O0opynoBanme: CBETOBOW MUKPOCKOIT;
MUKpOIIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATILHBIX KIIETOK.
IIpakTnyeckas padora

«/3yueHne MeTo0B KJIETOYHOU
6uonoruu (xpomarorpadus,
anekTpodopes, nuddhepeHITHaATBHOES
uentpudyruponanue, [T1IP)»

B CBETOBO MUKPOCKOIT U JIeIaTh
OIHCaHUE.

OOBsICHATH U COOIOATH TTPaBUIIA
TEXHUKW MUKPOCKOITUPOBAHUS

Hroro yacoB o teme 2
4 | Tema «XuMHYeCKAs OPraHU3ALMUA KJIETKN»
4.1 | XuMu4eckuii cocTaB 2 XUMUYECKHUI cocTaB KJIETKU. Makpo-, | PackpeiBaTh copepkaHrue TEPMUHOB U

kJeTku. Boga n
MHWHEPAIbHBIC
BEIIECTBA

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

B CTPYKTYPUPOBAHUU KIIETKH,
Temoperyisiuui. MuHepaibHbIe
BEILIECTBA KJIETKH, X OMOJOrnyecKas
poJib. PONb KATHOHOB M AHMOHOB

B KJIETKE.

JdemoHcTpanumn

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

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

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

B COCTaB KMBOI'0 U UX POJIb

B OpraHU3Me.

XapakTepu3oBaTh CTPOCHHUE U CBOWCTBA
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XHUMHAYECKHUX PJIEMEHTOB B JKUBOH
IPUPOJIEN.

Tabmuipl u cxembl: «Ileprogmdeckas
TaOJIMIIa XUMUYECKUX DJIEMCHTOBY,
«CTpoeHune MONEKYJIbI BOJBI»,
«BellecTBa B COCTaBE OPraHU3MOB)

BOJIbI; OOBSACHSThH MPUUYMHBI €€ 0COOBIX
CBOMCTB M ()YHKIIUHU B KJIETKE.
[Toka3pIBaTh poJib KATHOHOB U @HWOHOB
B 00C€CIIEYEHUHN MPOIECCOB
KU3BHEICATCITLHOCTH (OCMOPETYJISIINS,
CO3/IaHrEe MEMOPAHHOTO TIOTCHIINAIA,
perymsius paboThl OEJIKOB), pabOThI
Oy(depHBIX CUCTEM.

VY cranaBnmBaTh B3aUMOCBSI3b CTPOCHUS
1 (DYHKIIUA HEOPTaHUIECKUX BEIIECTB
KJICTKH

4.2

Opranuueckue
BEILIECTBA KIIETKU —
Oenku

Oprannveckue BEIIeCTBa KICTKHU.
buonornueckue nonmepsl. benku.
AMWHOKHUCIIOTHBIN COCTaB OEJIKOB.
CTpyKTyphl OEITKOBOM MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka,
nenTuaHas cBsi3b. BropuuHas,

TPETUYHAs, YETBEPTUYHASI CTPYKTYPBL.

Jenaryparusi. CBoiicTBa O€IKOB.
Knaccudukanus 6emkoB.
buonornueckue GyHkIMyu 6€IKOB.
Ilpuonwi.

JleMmoHcTpanum

[Toptper: JI. [TonuHr.

Tabauue! u cxembl: «CTpoeHue
MOJIEKYJbI Oenka», « CTpYKTYpbl
OEIIKOBOW MOJIEKYJIbD.

PackpeiBaTh conepaHue TEPMUHOB U
MOHSATUI: MOHOMEPBI, OJIUMEPHI, OEITOK
(IpoTeuH), MenTu i, aMUHOKHUCIIOTA,
MENTUHAS CBA3b, MOJIMIETITH],
JeHaTypanus, peHaTyparus,
rII00ymsipHbIe U GUOPHIISIPHBIC OENKH,
MIPUOHBI.

XapakTepu3oBaTh OEIIKU, UX
CTPYKTYPHYIO OpraHu3aluio u GyHKIUU
(cTpyKTypHas, SHEpreTuIecKas,
CUTHaJIbHAsI, pEryJIATOpHAa,
JIBUTATENIbHAS, 3alllUTHAS,
(dbepMeHTaTUBHAsA).

Ha3piBaTh XMMHUYECKHE OCHOBBI
(bopMUpOBaHUs CTPYKTYp OEITKOBOM
MOJIEKYJIBI.
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O0OopynoBanme: xuMH4eECKas MOCyaa 1
o0opy0BaHuE,

JlaGopaTopHas padora
«OOHapykeHre OEIKOB C TOMOIIIBIO
KaueCTBEHHBIX PEaKIUi»

[IpuBoUTH MpUMeEpsl PUOPUILISAPHBIX,
TJI00YIISIPHBIX OEJIKOB.

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

4.3 | Oprannueckue YraeBoabel. MoHOCaxapu/ibl, PackpeiBath copepxanne TEpMUHOB U
BEILECTBA KIJIETKU — IUCaxapyuibl, OJINTOCAXapUIbl U MOHSATHUI: YIJIE€BOJbI, MOHOCAXapHU/IbI,
YIJIEBOJIBI nonucaxapuipl. OOLIUHI MJIaH CTPOCHUS | AMCaXapHibl, OJUTOCAXapU/IbI,

U QUBHKO-XMMUYECKHE CBOMCTBA noJjimcaxapu/ipl, III0K03a, pudo3a,
yriaeBoaoB. buonornyeckue QyHkuuu | ge30Kkcuprod03a, 1aKT03a, MalbTo3a,
YIJIEBOJIOB. caxaposa, Kpaxmal, IJIMKOT€H,
JdemoHcTpanumn [EJIJII0JI03A.
Tabauue! u cxembl: «CTpoeHue KrnaccuguunupoBaTh yrieBoibl
MOJIEKYJN YTIEBOAOBY 10 CTPOEHHUIO U MIEPEUUCIISITh UX
GyHKUIHH.
[TIpuBoaUTE pUMEPHI PATUUHBIX
YIJIEBOJIOB (MOHOCAXapH/IOB,
JIMCAXAPUJIOB, OJINTOCAXAPUJIOB,
noJiucaxapuoB)
4.4 | Opranunueckue Jlununet. ['uapopunsHO-TUAPODOOHBIE | PacKkpbiBaTh Cofep:KaHUE TEPMUHOB U

BCIICCTBA KIICTKH —
JINTIUABI

cBoricTBa. Knaccuduxarus 1unuaos.
Tpurmuuepunsl, hochonunuabl, BOCKH,
crepouipl. buonornueckue GpyHKIUU
munuaoB. OO1ue cBolcTBa
OuonornyecKux MeMOpaH — TeKy4ecTb,
CITOCOOHOCTH K CaMO3aMbIKAHUIO,
MOJTYIIPOHUIIAEMOCTb.

MOHATUH: JTUMUABI, TPUTITAIICPUIBI,
dhochoaunubl, BOCKU, CTEPOUIBI,
JUTOTIPOTEUHBI, TIIUKOIUITUIBI.
Knaccudunmposats Iunuasi

M0 CTPOCHUIO; XapaKTePU30BaTh UX

byHKIIUN
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JleMmoHcTpanum
Tabmuub! u cxembl: «CTpoeHue
MOJIEKYJI JINTIHIOBY

4.5

HykneunHnossie
KUCI0Thl. CTpOoeHUE U
¢byaknun JJHK, PHK,
ATD

Hyxneunossie kucnorsl. [JHK n PHK.
CrpoeHue HyKJIEHHOBBIX KUCJIOT.
Hyxkneoruner. [puHumun
KOMIuIeMeHTapHOCTH. [IpaBuio
Yapradda. Ctpykrypa JIHK — npoiinas
cnupaib. MecToOHaX0XKIEHUE U
ouonornueckue Gpynkuun JJTHK. Bus
PHK. ®yukunu PHK B kietke.
Crpoenune monekynsl ATO.
Makposprudeckue CBsi3u B MOJICKYJIE
AT®. buonornyeckue QyHkiuu ATO.
BoccraHoBIIEHHBIE TIEPEHOCYNKH, UX
(GyHKIUU B KIETKE. /[pyeue
HyKneosuompugocpamol (HTD).
Cexsenupoanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU,
NnpPOMeoMUKU.

JdeMoHCcTpanuun

IToptpertsl: [Ix. Yorcon, @. Kpuk,

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

Tabauue! u cxembl: «HykiienHoBbie
KUCJIOTBI, «CTpOEHHUE MOJICKYJIbI
ATDy.

PackpsiBaTh conep:kaHle TEPMUHOB U
MOHSATUH: IE30KCUPUOOHYKIIEHHOBAS
kucnorta (JIHK), pubonyknenHoBas
kucinora (PHK), nykineoTun, HyKiIeo3u/I,
a30TUCTHIE OCHOBAHUSI, aICHUH, T'YaHUH,
UUTO3WUH, TAMUH, YpaluJ,
KOMILIEMEHTapPHbIE OCHOBAHMS,
ageHo3uHtpudocdar (ATD),
MaKpO3pPrudecKkas CBs3b,
CEKBEHHUPOBAHUE, TEHOMUKA,
TPAaHCKPUNITOMUKA, POTEOMUKA.
XapakTepu3oBaTh, OMUCHIBATH U
CXeMaTU4YeCKH U300pakaTh CTPOCHUE
nyksieornaa JIHK u nBoriHOM cimpanu
JIHK, cexkBenupoBanue JIHK.
OnuceiBath nporiecce permkanuu JJHK
B KJIETKE U Ha3bIBaTh €ro
OMOJOrnYecKoe 3HaUCHHE.
Xapakrepu3oBatb ¢pyakuuu JJHK.
Paznmuuate ctpykrypy n pynkunn PHK.
OnuchiBaTh MPOLIECC TPAHCKPHUIIIIUH.
CpaBHUBATh HYKJIEMHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepu30BaTh 0COOEHHOCTH
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OOopynoBanme: XuMHYECKas MOCyaa 1
o0opy0BaHHUE.

JlaGopaTopHas padora
«HccnenoBanue HyKJIEMHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbBIX

ctpoeHus U pyHkunu ATO.
®opMynupoBaTh U OOBACHATH NTPUHIINIL
KOMIIJIEMEHTAPHOCTH U IIPABUIIO

Yapradda

OpraHU3MOBY
4.6 | Meronbl CTpYKTYpHOI 1 CrpykTypHas 6MOJIOTHS: PackpeiBaTh conep:kaHue TEPMUHOB U
Oouoaoruu OMOXUMUYECKUE U OMOopU3NIECcKre MOHSITUI: MOIETUPOBAHUE,
UCCIIEIOBAHUS COCTaBa U KOMITbIOTEPHBIN JI13aliH.
IPOCTPAHCTBEHHOU CTPYKTYPbI [lepeuncnsiTh MepCreKTUBHbBIC
ouomonexyin. Mooenuposanue HAIPaBIICHUS] HAYYHBIX MCCIIEI0BAHUN
CMpPYKMypbsl U QYHKYULL OUOMONEKY U | B CTPYKTYPHOM OMOJIOTHH, PACKPBIBATh
ux xomniexkcos. Komnvromepnuiii WX 3HAYCHUE /I MECTUIIUHBI U
OU3AUH U OP2AHUYECKUL CUHME3 CEJILCKOT0 XO35IMCTBA
OUOMONIEKYN U UX HENPUPOOHBIX
anano206
HToro yacoB o teme 10
5 | Tema «Ctpoenne u GyHKIMN KJIETKN»

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

KJIETKHU. (dboToCcuHTETHYECKUE MEMOpaHBI,

CtpoeHne NpoKapuoTUYECKON KIIETKH.
KiierouHas creHka OakTepuil U apXeu.
OcoOeHHOCTH CTPOCHHUS
reTepoTpodHOI U aBTOTPOHOIMA

(bnareyvH.

XapakrepuzoBarb (pOpMy U pa3Mepsl

MIPOKAPUOTUYECKUX KIIETOK; (PYHKIUU
TEHETHYECKOrO arapaTa IpoKapuoT.

51



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

IIPOKAPUOTUYECKHUX KJIETOK. MecTo u
POJIb MPOKAPUOT B OMOLIEHO3aX.
JdemoHcTpanumn

Tabmuip! u cxeMbl: «CTpoeHue
HYKapUOTUYECKOHN KIETKN», «CTpoeHue
POKAPUOTUUECKOMN KIETKU

OnuceIBaTh MpoIecc
CIIOpo00Opa3oBaHusl, OTMEYATh €ro
3HAYCHUE ISl BBDKUBAHUS OaKTepuit
MIPU YXYAIICHUH YCIIOBUMA
CYIIECTBOBAHMUS.

OnuceIBaTh pa3MHOKEHHUE MTPOKAPHOT.
OreHnBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
HYKapUOTUYECKON
KJICTKHU.
IToBepXHOCTHBIN
anmnapar KJIETKH

Crtpoenue U PyHKIIMOHUPOBAHUE
AYKapUOTUYECKON KIIETKHU.
[Tnazmarnyeckas MmemOpaHa
(mnazmanemma). CTpykTypa
IJ1a3MaTUYeCcKO MEMOpaHBbI.
TpaHCcnopT BemecTB Yepes3
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (nuddy3usi, o0neruénnas
muddy3ust), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIN aKTUBHBIN TPAHCHIOPT).
[TonynpoHuiiaeMocTs MEMOpaHHbI.
Pabora Harpuii-kanreBoro Hacoca.
DHJIOIUTO3: TUHOLUTO3, (PArouTo3.
Ox3ounto3. Kinerounas creHka.
Crpykrypa u HYHKIIUU KIETOYHON
CTEHKH PacTeHUi, pHOOB.
JleMmoHcTpanum

Tabnauuel u cxembl: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpoeHUE

PackpbiBaTh conepxaHue TEPMUHOB U
HNOHATUH: IJIa3MaTHYecKas MeMOpaHa
(mmazManeMma), KUIKOCTHO-MO3anvHast
MOJIe/Ib, MEMOpaHHbIE OCJKU
(nepudepuyeckue, HHTErpaibHbIE),
IMKOKaNUKC, 1uddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(haromuTo3, MUHOIIUTO3, SK30IIUTO3,
KJIETOYHAsl CTEHKA, MJIa3MOJECMBI,
CUMILIACT.

XapakTepu3oBaTh 0OCOOEHHOCTH
CTpOEHUS U (PYHKIUU DYKapHUOTUUECKON
KJIETKW; TPAHCIIOPT BELIECTB

yepes I1a3MaTHYecKyr0 MeMOpaHy:
ITACCUBHBIN ¥ aKTHUBHBIN TPAHCIIOPT;
paboTy OENKOB-KaHAJIOB; padoTy
HaTpHII-KaJIMEeBOr0 HACOCA; CTPYKTYPY U
(YHKUMU KIETOYHOU CTEHKH pacTeHUM
U TpuOoB
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KUBOTHOM KIIETKW», «CTpoeHue
PaCTUTEIBHON KIIETKN.
O0opynoBaHme: CBETOBOW MUKPOCKOIT;
MUKPOIIpENnapaThl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«M3ydyeHne CBOMCTB KJIETOYHOU
MeMOpaHbI»

5.3

[luTonnasma u e€
OpraHou/Ibl

[uronnasma. I{uto3omb. LluTockener.
JIB>keHue 1uTorIazMbl. OpraHou bl
KieTku. OHOMeMOpaHHbBIE OPTraHOUIbI
KJIETKU: DHJIOTIJIa3MaTHYECKas CETh
(OIIC), anmapat ["onb1Ku, TM30COMBI,
UX CTpoeHue U PyHKIHUH. B3auMocBs3b
OJITHOMEMOPAHHBIX OPTaHOUIOB KJICTKH.
CrpoeHnue rpanyJIIpHOr0 PETUKYIIYMA.
Mexarnusm nanpasnenus dbenxos ¢ IIIC.
Cunre3 pacTBOpUMBIX O6enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyJsipHBIN) SHAO0IIA3MATUHIECKHUI
petukynaym. CekpeTopHas ¢yHKIIHS
anmapata ['onsxu. Moouguxayus
benkos 6 annapame 1 01604cu.
Copmuposka benkos 6 annapame
T'onvoorcu. TpancOpT BEIIECTB

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

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: IUTOIIa3Ma, [IUTO30b,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpTaHOM/IbI, SHOIITIa3MaTHIECKast CETh
(BIIC), anmmapat ["onbaKu, TM30COMBI,
BaKyoJIlb, puOOCOMBI, aBTOJIU3,
BE3HWKYISIPHBIN TPAHCITOPT,
MIEPOKCUCOMBI, KJIETOYHBIN COK, TYProp,
MUTOXOHIAPUH, KPUCTHI, TUIACTUIBI,
XPOMOILIACTHI, JICHKOTIJIACTHI,
XJIOPOIUTIACThI, CTPOMA, T'PaHBI,
TUJIAKOUI, JTaMeJla.

XapakTepu30BaTh IUTOILIA3MY
HYKapUOTUYECKOMN KIIETKU;
KJIaCCU(PUIIUPOBATH OPraHOUIbI

B 3aBUCHMOCTH OT OCOOEHHOCTEH UX
CTpoeHUs (0OJHOMEMOpPAHHBIE,
JIBYyMEMOpaHHbIE, HEMEMOPAHHbIE);
ONMUCHIBATh (PYHKITUH KaXOTO
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[TonyaBTOHOMHBIE OpraHOUIbI KJICTKHU:
MUTOXOHAPUH, TIIIACTHUIBI.
IIpoucxoorcoenue mumoxonopuii u
nracmuo. Cumbuozcenes

(K.C. Mepeorckosckuui, JI. Mapeynuc).
CrtpoeHue U PyHKIIMM MUTOXOHAPUHN U
wiactul. [lepBuunble, BTOpUYHBIE U
CJIO>KHBIE TIJIACTUIBI
(hOTOCHHTE3UPYIONTUX IYKAPUOT.
XJIOpOIUIACTHI, XPOMOIJIACTHI,
JIEMKOIUIACTHI BHICIINX PACTECHUMN.
JleMmoHcTpanum

IToprpersl: K. C. MepexkoBCKui,

JI. Maprynuc.

Tabmuiml u cxeMbl: «CTpoeHue
AYKapUOTHUYECKOU KIETKN», «CTpoeHUE
KUBOTHOM KIJIETKW», «CTpoeHue
pacTUTENbHON KIeTKu», «CTpoeHue
MUTOXOHJIPUIY.

OOopynoBanme: CBETOBOW MUKPOCKOIT;
MUKPOTIPENapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«3ydyeHue ABUKEHUS IIUTOIIa3MBbl

B PACTUTETBHBIX KJIETKaX).
JlaGopaTopHas padora
«HccnenoBanue mia3Moiamnsa

OpraHou/a B KIIETKE.

OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPHKJICTOYHBIM ITHIIIEBAPECHUEM,
€ro 3Ha4YCHHUE ISl OpraHu3mMa.
OTMmeuaTh 3HAaUCHHUE ITUTOCKEIICTA;
XapaKTepHU30BaTh €T0 JICMEHTHI
(MUKPOTPYOOUKU, MUKPO(DHUIAMEHTHI,
IIPOMEXKYTOYHBIC (DHITAMEHTHI), UX POJIb
B JKM3HEICATEIILHOCTH KIIETOK U TKaHEH

54



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

" ACTIIa3MOJIM3a B PACTUTCIIbHBIX
KIJIICTKax»

5.4 | HememOpaHHbIe HemeMOpanHbie OpraHoHuIbl KJIETKA PackpeiBaTh conepkaHue TEPMUHOB U
OpraHOM/Ibl KJIETKU Crtpoenue u PyHKIIMUM HEMEMOPAHHBIX | TIOHSTHI: pudOCcOMa, MOJIUCOMA,

OpPraHouI0B KJIETKU. PUOOCOMBI. MUKpPOTPYOOUKH, TyOYJIUH, KIETOUHBIHI
IIpomesicymounvle punamenmut. HEeHTp (LIeHTpocoMa), HEHTPUOJIH,
MuxkpodunameHTsl. Axkmunogvle neHTpocdepa, KIyTUKH, PECHUYKH,
Mukpoghuiamernmol. MplllieaHbIC 0azaabHOE TeJbIIC.
KJIETKU. AKMUHo8ble KOMNOHEHMbl XapakTepu3oBaTh HEMEMOpaHHbIE
HeMblULeYHbIX KIeMmOK. OpPraHoOM/IbI KIETKH, UX CTPOCHUE U
Muxkpotpy6ouku. Knetounslii eHTp. byHKIIUU
CtpoeHne 1 IBUKEHHE KTYTHKOB U
pecHrnuek. MukporpyOouku
uutoriazMel. Llentpuons. berxu,
accoyuupoeantvle ¢
MUKpogurameHmamu u
Mukpompyboukamu. MomopHvle bOenxu.
JemoHcTpanumn
Tabnuub! u cxembl: «CTpoeHue
KUBOTHOM KJeTKW», «CTpoeHue
pacTUTENbHON KIETKU»

5.5 | CrpoeHue u pyHKIMH Snpo. Obonouka siapa, XpOMaTHH, PackpspiBaTh cofiepkaHue TEPMUHOB U

snpa

KapuoIia3Ma, SiAPBIIIKU, UX CTPOCHUE
1 QyHKIUU. S nepHbIi OEIKOBBIM
matpukc. [IpocTpancTBeHHOE
PacIoIoKeHHE XPOMOCOM

B HHTEP(A3HOM sIIpe.

MOHSATHUH: AJIPO, AAEpHAst 000JI0UKa,
SJIEpHBIE TIOPBI, HYKJIEOIIa3Ma
(xapuoriazma), TeHOM, XpOMaTHH,
AyXpOMAaTHH, FETEPOXPOMATHH,
SIIPBIIIKO, XPOMOCOMBI, IIECHTPOMEPA,
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Jyxpomamun u 2emepoxpomamu.
benku xpoMaTtrHa — rUCTOHBI.
Jlunamuka s0eproti 06010uKU

6 mMumo3se. foepuulil mpaucnopm.
KneTounsle BKIIFOUCHUS.
JdemoHcTpanumn

Tabnuibl U cxeMbl: «Sapo»

KHUHETOXOP, KJICTOUHBIEC BKIIOUCHHUS.
XapakTepu30BaTh KJIECTOUHOE A/IPO KAK
LIEHTpP yNPaBJICHUS
KU3ZHEACATEIbHOCTBIO KIETKH;
TEHEeTUYECKUH armapar KJIETOK
IYKapuoOT, CTPOCHUE U () YHKIIUHU
XPOMOCOM.

OnuckIBaTh CTPYKTYPBI sJIpa U UX
B3aUMOCBSI3b C OPraHOUIAMU
LATOIIa3Mbl

5.6. | CpaBHuTenbHAS
XapaKTepUCTHUKA
KJIETOK DyKapuoT

CpaBHUTENBHAS XapaKTEPUCTUKA
KJIETOK 2YKapuoT (pacTUTEILHOM,
KUBOTHOU, TPUOHOI).
JleMmoHcTpanum

Tabauuel u cxembl: «CTpoeHue
AYKAPUOTUYECKON KIIETKNY,
«CTpoeHne KUBOTHOM KIIETKU,
«CTpoeHne pacTUTEIbHON KIIETKI.
O0opynoBanme: CBETOBOW MUKPOCKOIT;
MUKPOIIPENapaThl pACTUTENbHBIX,
KUBOTHBIX KJIETOK.

JlaboparopHuasi padora
«/3ydueHune CTpoeHUs KIETOK
pa3’IMYHbIX OPTAHU3MOB

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

CpaBHUBATh MEXYy COO0M CTpOEHUE U
KUZHEACATEITbHOCTh 3YKAPUOTUIECKHUX
KJIETOK M POJIb IPOKAPUOT

B OMOIIEHO3aX

Hroro uacosB 1o reme
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Tema «O0MeH BE€IIECTB M NIPEBPAICHUE SJHEPTUMA B KIIETKE»

6.1

OOMEH BeIecTB —
MeTa00IU3M

3

AcCUMUIISATIUS U AUCCUMUIIALINS —
JIB€ CTOPOHBI MeTabou3Ma. Turmbl
oOMEHa BeIeCTB: aBTOTPO(PHBIN U
reTepoTpodHbIi. YdacTue KUciopoaa
B OOMEHHBIX IIpolieccax.
DHepreTudeckoe o0ecreueHne KIeTKu:
npeBparieHue AT® B 0OMEHHBIX
npoueccax. DepMeHTaTUBHBIN
XapaKkTep peakuHil KIETOYHOrO
meTabonauzMa. GepMeHThI, UX
CTPOCHUE, CBOMCTBA U MEXaHU3M
neiictBus. Kodhepmentel. OTnuuus
(hepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOPOB. beaKn-akTUBaTOpPHI U
OENKU-UHTUOUTOPBI. 3aBUCUMOCTh
CKOPOCTH (hepPMEHTATUBHBIX PEAKIIH
OT Pa3IUYHBIX (PaKTOPOB.
JdeMoHCcTpanuu

Tabnauiel u cxembl: «DOTOCUHTE3Y,
«DHEpreTuYecKuii 0OMeH»,
«buocunres 6enka», «CTpoeHue
dbepmenTay, «XeMOCHUHTE3Y.
O0OopynoBanme: CBETOBOW MUKPOCKOIT;
000Opy0BaHKE /1JIs1 PUTOTOBJICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKPOIIPENapaToB.

PackpeiBaTh conmepxaHue TEPMUHOB U
MMOHATHI: OOMEH BEIIECTB
(MeTaboJI3M), aCCUMHIIISAIIUS
(amabomm3m), WM TIIACTHYECKUN
O0OMEH, TUCCUMUJISTINS (KaTaboIu3M),
WJIA SHEPreTUUeCKUii 0OMeH,
aBTOTPO(dbI, reTepoTpodbl, aHAIPOOHI,
a’po0bI, PEPMEHTHI, AKTUBHBIN IIEHTD,
cyOcTpaTHas cienu@uIHOCTb,
KO(epMEHTBI, OEIKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPBI.

[lepeyucnsate 0COOEHHOCTH
MJTACTUYECKOTO U IHEPTeTHIECKOTO
oOMEHa B KJIETKE; YCTaHABIUBATH
B3aMMOCBSI3b MEXTy IJIACTUYECKUM U
YHEPIeTUICCKUM OOMEHOM.
Paznuuate THTIBI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TETEPOTPOQHBIIA.
[Toka3bIBaTh poJib KUCIOPOJA

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 padora

«M3yueHne kaTaauTUIEeCKOU
aKTUBHOCTHU (DEpMEHTOB (Ha IIpuUMepe
aMUJIa3bl UITK KaTaJla3bl)y.
JlaboparopHnasi pabora

«3yuenune hepMeHTaTUBHOTO
pacuienieHus NepoKCHIa BOJIOPOoIa

B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

B MMPOMBIIIEHHOCTH, B MEAUIIMHE,
B IIOBCEJIHEBHOM >KM3HH YEJIOBEKa.
CTaBUTH PKCIIEPUMEHT I10 BBISIBJICHUIO
KaTaJIUTHYECKON aKTUBHOCTH
MIEPOKCH/Ia3bl, aMHJIa3bl, OOBICHATH
MOJTy4EHHBIE PE3YJIbTaThI

6.2

ABTOTpO(HBIN THIT
oOMeEHA BEIIECTB.
dotocunTe3

[lepBUYHBIN CUHTE3 OPraHUYECKUX
BEIECTB B KJieTke. DOTOCHHTE3.
AHOKCUCEHHDIU U OKCUSEHHDIU
gdomocunmes y bakmepuil.
Ceemocobupatowue nuemernmsl u
nu2MeHmvl PeaKyuoHHO20 YeHmpa.
Pone xnoporutactoB B mpouecce
(dbotocuHTe3a. CBETOBAas M TEMHOBAs
¢daspl. Domoovixanue, Cz-, Ca-

u CAM-munwvi hpomocunmesa.
[TponykTUBHOCTH (POTOCUHTE3A.
Biustnue paznudyHbix pakTopoB

Ha CKOPOCTh (DOTOCHHTE3a. 3HAUCHUE
dhoTocuHTE3A.

JleMmoHcTpanum

Hoprperst: [Ix. [Ipuctim,

K. A. Tumupsses.

Tabauiter u cxembl: «DOTOCHHTE3Y

PackpbiBaTh conepxaHue TEPMUHOB U
HMOHATHM: (OTOCUHTE3, (Da3bI
dhoTocuHTE3a (CBETOBAsI, TEMHOBAs),
dhotonu3s, hochopunrpoBaHue, UKI
KaneBuna, HA JI®+ (nepeHocunk
BOZIOpOAA).

XapakTepu30BaTh MJIACTHUECKUI OOMEH
Kak dTall o011ero oOMeHa BEILECTB;
coObITHs OTOCUHTE3A (PEaKIIun
CBETOBOI U TEMHOBOH (a3z); poib
XJIOPOILIACTOB B MpOIlECCce
dhoTocuHTE3A.

BbIABIATE NPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]1y MOTJIONIEHUEM COTHEUHON
SHEPTUH XJIOPODUIIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXO/THBIC BEIIECTBA,
KOHEYHBIC MPOTYKTHI U YCIIOBHS
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ITPOTEKAHUSI PEAKLINA CBETOBOU U
TEMHOBOM (a3 poTocuHTE3A.

VY cranaBnmBaTh B3aUMOCBSI3b MEXTY
(OTOCHHTE30M U JIbIXaHUEM; CBETOBOM
Y TEMHOBOM peakuusiMu (POTOCUHTE3A.
OnenuBaTh 3HaYeHUE (POTOCUHTE3a
JUIA J)KA3HHU Ha 3eMIie

6.3 | ABTOTpOdHBII THUIT XemocunTtes. Paznoobpasue PackpeiBaTh conepkaHue TEPMUHOB U
oOMeHa BEIECTB. OpPraHU3MOB-XEMOCUHTETHUKOB: NOHSATUN: XEMOCHUHTE3.
XeMOCHHTE3 HUTpUPUIIUPYIOLTUE OaKTEePHH, OOBICHUTH CYLTHOCTh XEMOCHUHTE3A,
&Kese300aKTepuu, cepoOaKkTepu, packpbIBaTh €ro 3HaueHue B orocdepe.
BOJIOPOJIHbIE OAKTEpHUH. 3HAYEHUE [IpuBOIUTE MPUMEPHI
XEMOCHHTE3A. XEMOCHUHTE3UPYIOLIUX OaKTEpHil
JleMmoHcTpanum (auTpuduIMpyrONIe OAKTEPHH,
Ioprpetsl: C. H. Bunorpaackui, xKese300aKTepuu, cepoOaKkTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUN) U
Tabmuier u cxembl: «DOTOCUHTESY, XapaKTepU30BaTh UX
«XeMOCHHTE3» KU3HEJEATEIbHOCTD.
JlaboparopHuasi padora CocTaBiATh ypaBHEHUS PEAKIIUI
«CpaBHeHue mpoueccoB (POTOCUHTE3a U | XEMOCUHTE3A.
XEMOCHHTE32» CpaBHMBATh XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTuueckuii AHa’poOHbIe opraHu3Mbl. Buibl PackpeiBaTh cosepkaHue TEPMUHOB U
oOMeH — OposxeHus. [IponykTel OpOKEHUS U UX | TIOHSATUM: ATalbl FHEPTETUUECKOTO
JCCUMUIISLUS HCITOJIb30BAaHUE YEIIOBEKOM. oOMeHa — MMOATOTOBUTEIbHBIMH,

AHa3po0HbIE MUKPOOPTaHU3MBbI KaK
00BEKTHl OMOTEXHOJIOTUU U

OECKUCIIOPOIHBIN (aHAIPOOHBIIA),
KHCJIOPOAHBIN (a3pOOHBII ); TIIMKOIIN3,
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BO30yUTENN OOJIE3HEN.

ABpoOHBIE OPraHU3MBbL. DTarbl
SHEPIreTUYECKOro 0OMeHa.
[ToaroroButenbHbIN 3TaM. | THKOIN3 —
OECKHUCIOPOIHOE pacIIEIICHUE
TJTFOKO3BI.

buonorudeckoe okucieHue, uiu
KJIETOYHOE Jibixanue. Poib
MHTOXOHJIPUH B IPOLECCAX
OMOJIOTHYECKOTO OKUCIICHUSI.
[uknnueckne peakuu.
OxkucnutenbHOe GochoprinpoBaHueE.
DHepaus membpanHo2o epaouenma
npomoros. Cunmes AT®: paboma
npomonHou ATD-cunmasei.
[IpeumyiecTBa a3poOHOTO MYTH
0oOM€Ha BEILECTB Nepe/i aHaIPOOHBIM.
D¢ (hHeKTUBHOCTb YHEPreTUYECKOTO
oOMeHa.

JdeMoHCcTpanuu

[loptpersl: B. A. Durenbrapar,

I1. MuTuenn.

TaOauiel ¥ cxeMbl: « IHEPreTUYeCKUun
oOMeH».

JlaGopaTopHas padora

«CpaBHEHHUE TIPOIECCOB OPOKEHUS U
JIBIXQHUS)

OpoxkeHne, OMOJIOrHYeCKOe OKUCICHUE
(nprxanwme), nuki Kpeoca,
okuciuTenbHoe hocPopuIrpoBaHue,
MIPOTOHHBINA IPATUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeyucasaTe 0COOEHHOCTH
HHEPreTUYECKOro OOMEHa B KIIETKE.
OnuceIBaTh ATAIBI YHEPTETUIECKOTO
oOMeHa (TTOATOTOBUTEIbHBIMN,
OECKHUCIIOPOTHBIN, KUCIOPOIHBIN) U
CPaBHHMBATh UX MEX]Y COOOM.
XapakTepu30BaTh PEaKkIUy TITHKOJIN3a,
OpOXKEeHMUSI, KJIETOYHOTO JIbIXaHHUS.

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

CocTaBisaTh ypaBHCHHUS OCHOBHBIX
ATAIOB AHEPIeTUYECKOro 0OMeHa

B KJIETKE.

PaccunthiBaTh YHEPTETUYECKYIO

3¢ (HEKTUBHOCTH TTUKOIHM3a U
OMOJIOTUYECKOT0 OKUCIICHHUS.
Ha3spIBaTh HCXOMHBIE BEIIECTBA,
KOHEYHBIC MPOTYKTHI M YCIIOBHS
MIPOTEKAHUS PEAKIINI YHEPTETUUECKOTO
oOMeHa.

CpaBHUMBATh SHEPreTUYECKYIO
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3 PEeKTUBHOCTH OECKUCIOPOIHOTO U
KHCIIOPOJHOTO 3TANOB KOHEYHBIE
MPOJIYKTHI U YCJIOBUSI IPOTEKAHUS
peaxInii SHePreTUYecKoro ooMeHa
AHEPreTUYECKOro ooOMeHa

Hroro yacoB o teme 9
7 | Tema «HacaeacrBeHHass HHpOpMALMS U peajn3anus €€ B KJIeTKe»
7.1 | Peakuuu MaTpuyHOro 2 Peaknuy MaTpu4HOro CHHTE3a. PackpbiBaTh conepxaHue TEPMUHOB U

CHHTC3a

[IpuHIMIT KOMIUIEMEHTAPHOCTH

B PEAKIHSAX MATPUYHOTO CUHTE3A.
Peanmsanus HaciencTBeHHOM
uHdopmaru. ['eHeTnyeckuii Koj, ero
cBorcTBa. Tpanckpunuus —
MarpuuHbii cuHTe3 PHK. [IpuHImne:
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTb,
AHTUNAPAJUICIIBHOCTD,
acuMMeTpudHoCcTh. Co3pesarue
mampuynvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.
JeMoHcTpanuu

IHoprper: H. K. Konbuos.

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

MOHSATHUM: I'€H, TEHETUYECKUI KO/I,
KOJIOH (TPHUILIET), CTOM-KOJOHBI,
MaTpulla, MaTPUYHBIN CUHTE3,
tpanckpuniusa, PHK-nonumMepasa,
MIPOMOTOP, CIJIACUHT, UHTPOH, SK30H.
XapakTepu3oBaTh PEaKIMd MAaTPUUYHOTO
CHHTE3a, CBOMCTBA FTEHETUYECKOT O KO/Ia.
OnuchIBaTh TANbl TPAHCKPUIIIIUUA U
TPaHCIISIUN; YCTAaHABIUBATh
B3aMMOCBSI3b MAaTPUUHBIX PEAKIIUN

B KJIETKE; CXEMaTUYECKH N300paxkaTh
MAaTPUYHBIE PEAKIIUH TPAHCKPUIIUU U
TPAHCISIUHN.

Pemats Onomornyueckue 3agadn Ha
oTpeJIeTICHUE MOCIeA0BATEILHOCTH
nykseotuaoB JIHK u MPHK, npumenss
3HAHUS O PEAKLMSAX MATPUUYHOTO
CHUHTE3a, TEHETUYECKOM KO/JIC,
MPUHITUIIE KOMIUIEMEHTAPHOCTH
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7.2 | Cunres Oenka Tpancnsauus u €€ Tanbl. Y4acTue PackpeiBath copepxannue TEPMUHOB U
tpancnoptabix PHK B OuocunTese MOHSATHN: TPAHCIIALUS, aHTUKO/IOH,
Oenka. YcioBusg OMocuHTE3a OeJIKa. TPHK, amunoanmin-TPHK-cuaTeTasa
KonupoBanvne aMmuHOKHCIOT. Poiib (xomaza), nomupudocomMa (rmoamcoma).
pubocoM B OMOCHHTE3€E OeTKa. XapakTepu30BaTh CBOMCTBA
JleMoHCcTpanum T€HETUYECKOro KOJIa.
Tabauiet u cxembl: «bruocunTes OnuckIBaTh Tabl TPAHCISALMY U
oenkay», «I'eHeTHYecKuii Ko CXEMaTU4YeCKH U300pakaTb MaTpUYHbIE
peaKiu TPAHCIISIIUU.
Pewmate Ononornyeckue 3agadu
Ha onpenenenne aHTukogoHoB TPHK,
MOCJIEI0BATEIbHOCTH aMUHOKHUCIIOT
B MOJIEKYJie Oelika, MPUMEHSIs 3HAHUS
0 peaKIusX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJE, IPUHITUIIE
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3mbl CospemeHnbvie npedcmasieHust PackpsiBaTh copep:kaHle TEPMUHOB U

SKCIIPECCHUH I'CHOB

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

y npokapuot. ['unoresa onepona

(®. XKako0, XK. Mano).

Mounexynapnvle mexanusmvl SKCnpeccuu
eenos y aykapuom. Ponb xpomamuna

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

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

OnuckIBaTh CTPYKTYpY T€HOMa
IPOKAPUOT; XapaKTepU30BaTh paboTy
HHYIIUOEIBHOTO U PENPECCUOETHLHOTO
OIEpOHA.

Brinenste CTpyKTYypHYIO U
PETYIATOPHBIC YAaCTH TeHA DYKAPHOT.
CpaBHUBATH MPOIIECCHI IKCIIPECCUU
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JleMmoHcTpanum
Tabauuel ¥ cxembl: «brOCHHTES
Oenkay, «l'eHeTHUeCKU KOI»

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

OnuceIBaTh MEXaHU3M TOIJICPIKAHUS
KJIETOYHOT'O TOMEOoCcTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ouosorus

Bupycsl — HekieTouHbIe (POPMBI JKU3HU
1 oOnuratHbple mapa3uTel. CTpoeHUE
IPOCTBIX U CIOXKHBIX BUPYCOB,
pETPOBUPYCOB, OakTeprodaros.
Kusnennwiti yuxn J{THK-codepocawux
supycos, PHK-cooepaicawux eupycos,
baxmepuogazos. Obpamuasi
MPAHCKpUnYusi, peeepmasd,
unmezpasa.

BupycHbie 3a00oneBaHus YeIOBEKa,
KUBOTHBIX, pacteHuid. CITA/I,
COVID-19, conuanpHble U
MEUIIMHCKUE TIPOOIJIEMBI.
buoungpopmamuxa: unmezpayus u
anau3 ooavuux maccugos («bigdatar)
CMPYKMYPHLIX OUONOSUYECKUX OAHHDBIX.
Hanomexnonoauu 6 buonocuu u
meouyune. IIpoepammupyemvole
@dyuxyuu 6enxos. Cnocobvt docmasku
JleKapcme.

JdemoHcTpanumn

Iloprper: J. . UBaHOBCKUH.

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSATUH: BUPYC, BUPHOH, CEPAIICBIHA,
KarcuJ, oOpaTHasi TPaHCKPUIILIHS,
pETpPOBUPYCHI, OakTepuodar, BUpyc
uMMyHozAehunuTa yenoBeka (B1Y),
IPUPOTHO-0YArOBbIe MH(PEKIUU.
XapakTepu30BaTh BUPYCHI,
PETPOBUPYCHI U OakTepruodaru kak
BHYTPHUKJIETOYHBIX MTAPa3uTOB
MPOKAPUOT U DYKAPUOT.

N3narath rumnoTe3bl 3BOIOIMOHHOTO
MIPOUCXOK/ICHUS BUPYCOB.
OnuchIBaTh MEXaHU3M B3aHMOICHCTBHUS
BUpPYCA U KJIETKH, UHPEKIIMOHHBIHI
BUPYCHBII Ipo1iecc.
XapakTepu30BaTh MEXaHU3MbI
BEPTUKAILHOU U TOPU30HTAIIBHON
repeiayy BUPYCOB; 3a00JI€BaHUS
KUBOTHBIX M PaCTEHUH, BEI3EIBACMEBIC
BHUPYCAMH.

Ha3piBaTh BupyCHBIE 3a00I€BaHUS,
BCTPEUAIOIINECS Y YeJIOBEKA: TPHIIIL,
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Tabymiel M cxeMbl: «I eHeTnuecKui
Ko/, «Bupyce», «bakrepuodarmny.
IIpakTuyeckas padora
«Co3nnanue MoJieNId BUPyCay»

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

Co0roaTh MpaBwiIa MOBEICHUS

B OKPYXKarollel IPUPOIHOU cpee, Mep
MPOPUIAKTUKH PACIIPOCTPAHCHUS
BUPYCHBIX 3a00JIeBaHMI (B TOM YHUCIIE
BUY-undexummn)

Hroro

9acCoB I10 TEMEC

9

Tema «’)KU3HeHHBIH TUKJ KJIETKH»

8.1

Kr3HEeHHBIN 1TUKIT
KJIETKHA

1

KiterounsIil nuki, ero nepuoasl u
perymsmus. Matepdasza u MuTos.
OCOOEHHOCTH MPOLIECCOB,
MpPOTEKAIONINX B UHTEp(Dasze.
IloaroroBka KJIE€TKH K JEJICHUIO.
[IpecunTeTnueckuit
(MOCTMUTOTHUYECKUI ), CHHTETHUECKU I
Y IOCTCUHTETUYECKU I
(IpEeMUTOTUYECKUIA) TIEPHOIBI
uHTep(ha3bl.

JeMoHcTpanuu

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

PackpeiBath copepxanne TEpPMUHOB U
MOHATUH: KIIETOUHBIN ITUKII, HHTEpda3a.
[TepeuncisaTe neprobl )KU3HEHHOTO
LMKJIA KIIETKA U XapaKTepru30BaTh
MIPOTEKAIOLINE B HUX MPOLIECCHI

8.2

MartpuyHbIi CHHTE3
JIHK. Xpomocombl

Marpuunsii cunare3 JJHK —
perkanust. [IpuHIUBL perIuKanuu
JIHK: koMIIIEMEHTApHOCTb,
MOJTYKOHCEPBATUBHBIN CUHTE3,
aHTUIAPALICILHOCTh. MexaHu3Mm

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSATUM: peTUIUKaLUs (peayIUIKaLINs),
KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTb,
JAHK-nonumepasa, teomepa,
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permkanuu JJHK. Xpomocomel.
Crpoenue xpoMmocoM. Ternomepsl u
TenoMepasa. XpOMOCOMHBIN Ha00p
KJIETKU — KapUOTHIIL. JIUTUTONTHBIN U
rarjouIHbIA HAOOPBI XPOMOCOM.
I'oMomornunsie XxpoMocoMsbl. [1om0BbIE
XPOMOCOMBI.

JdeMoHCcTpanuu

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

O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MUKpoIpenaparsl: «MuTo3 B KJIETKax
KOPEIIIKa JTyKay.

JlaGopaTopHas padora

«M3yueHne XpoMOCOM Ha rOTOBBIX
MHKpOIpenapaTax»

pEIUIMKAIIMOHHAS] BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN HAOOP, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHU/IbI, IEHTPOMEDPA,
KapUOTHII, TAIUIOUIHBIA U JUTUIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTHYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepHu30BaTh CTPOEHUE XPOMOCOM,
KApUOTHUIIOB OPTaHU3MOB.
[lepeyucasaTh NPUHLIMIBI PEILTUKAIIUN
JIHK u maBaTh um copepkaTeabHYIO
XapaKTEPUCTHUKY.

OnuchiBaTh MEXaHU3M PEIUIUKALIUU
JIHK.

CxemaTudecku U300pakaTh CTPOCHHE
MeTada3zHOU XPOMOCOMBI.

Paznuuars XpoMOCOMBI

Ha MHUKpoTpenaparax u
MUKpodoTorpapusx

8.3

JleneHue KIeTKU —
MHTO3

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

JleMmoHcTpanum

Tabmuuel U cxeMbl: « KN3HEHHBIH [TUKIT
KJIETKN», «CTpPOEHUE XPOMOCOMY,
«Permkanusa JJHKY, «Mutos».

PackpriBath conepikaHne TEPMUHOB U
MOHATHI: MUTO3, TTpoasza, meradasa,
anadaza, Tenodasa, KapuOKUHE3,
ITUTOKWHE3, BEPETECHO JICTICHIS,
MetadaszHas IIacTuHKa, 0opo3naa
TeTIeHUSI.

[lepeuncnare mocnea0BaTeIbHOCTh
CTaJIuii MUTO3a U OTHCHIBATH
MPOUCXOASIINE HA HUX IPOLECCHI.
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O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MUKpoIpenaparsl: «MHUT03 B KIeTKax
KOPEIIIKa JTyKay.

JlaGopaTopHas padora

«Habmtonenue MuTo3a B KIIEeTKax
KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOMperaparax)»

CpaBHUBAaTh OCOOEHHOCTHU MPOTEKAHUS
MUTO32 B PACTUTEIILHBIX U KUBOTHBIX
KJIETKAX.

OOBICHATH OMOIOTUYECKHUIN CMBICTT
MHTO3a.

Paznnuate craguu MuTO3a

Ha MUKpoMpernaparax u
MuUKpodoTrorpadusax

8.4 | Perymsus 1 Perynsunst MUTOTUYECKOTO LIUKIIA PackpbiBaTh conepxaHue TEPMUHOB U
’KU3HEHHOT'O I[UKJIa kieTkd. [IporpaMmmupyemMas kieToyHasi | MOHATHI: anonTo3, mpoiaudeparus,
KJIETOK ruOeNb — aromnTo3. nuddepeHmpoBKa.

Kierounoe sapo, XpOMOCOMBEI, XapaKkTepu30BaTh PETYISALNAI0
(G yHKIIMOHATBHAS TEHOMUKA. MHUTOTHYECKOTO ITHKJIA KIETKH.
Mexanusmol nporughepayuu, OOBSACHITH OMOJIOTMYECKUM CMBICIT
oupgepenyuposxu, cmapenuss u eubeny | 3aporpaMMUPOBAHHON KJIETOYHON
knemoxk. «L{ugpposas knemray — rubesnu — arnornro3a.
ououngopmamuveckue mooeu YcranaBnmBaTh B3aUMOCBSI3b MEXTY
@DYHKYUOHUPOBAHUS KIIeMKU. TOMEOCTa30M KJIETOK M MX THOEIBIO
JdeMoHCcTpanuu
Tabauuel U cxeMbl: « KU3HEHHBIN UK
KIETKN», «CTpOEHUE XPOMOCOMY,
«Pemmukanus JIHK», «Muto3»
Htoro vyacoB no teme 6
9 | Tema «CTPOEHUE U ®YHKINUU OPI'TAHU3MOB)»
9.1 | Opranusm Kak eIuHOE 1 buonoruueckoe pasHoodpasue PackpeiBaTh conepkaHue TEPMUHOB U

OcJIoC

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

MIOHSATUI: OPraHU3M, OpraH, OpraHesulbl,
CHUCTEMa OPraHoB, armapar,
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OpraHU3MBI.
OcoOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE TPUOHI,
OJTHOKJICTOYHBIE BOAOPOCIIH, IPYTUE
npotuctbl. KosloHManbHbIE OpraHu3MBbl.
B3anmocBs3b 4acTeil MHOTOKJIETOYHOTO
opranusma. TkaHH, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak €JMHOE 1eJI0€.
I'omeocras.

JleMmoHcTpanum

Tabmuiel u cxembl: «OTHOKIETOUHbIE
BOAOPOCHN», « MHOTOKJIETOUHbIE
BOAOpOCHNY, «bakTepun,
«ITpocreiimme», «Opranbl IBETKOBBIX
pactenuii», «CUCTeMbl OPraHoOB
MO3BOHOYHBIX JKUBOTHBIX ),
«BHYyTpeHHEE CTPOEHNE HACEKOMBIX).
OOopynoBanme: CBETOBOM
MUKPOCKOM; MUKPOIIPEapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; KUBbBIC
AK3EMILIIPbl KOMHATHBIX PACTCHUM;
repOapuy pacTEHUN pa3HbIX

OTJIEJIOB; BJIAYKHBIE MTPEAapaThI
KUBOTHBIX

(yHKUIHOHANbHAS CUCTEMA, TOMEOCTa3.
[lepeuucnare CTPyKTypHO-
(GyHKIMOHATBHBIE YACTH
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOUHBIX U MHOTOTKaHEBBIX
OpPraHu3MOB.

XapakTepu3oBaTh 0OCOOEHHOCTH
CTPOEHUS U KU3HEACATEIbHOCTU
OJTHOKJIETOYHBIX OPraHU3MOB,
KOJIOHHMAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHUBATh MEX1y COOOM
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOUHbIE U MHOTOTKaHEBBIE
OpraHu3Mbl
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9.2 | Tkanu pacTeHHi Tkanu pacrennil. Tunsl pacTuTenbHbIX | PackpbiBaTh colepkaHne TEPMUHOB U
TKaHel: o0pa3oBaTebHasl, IOKPOBHAsA, | MOHATUMN: TKaHb, YIUIEPMHUC, TPOOKA,
IIPOBOIAILAs], OCHOBHAA, KOpKa, J1y0, IpeBeCHHa, JPEBECUHHBIE
MexaHnyeckas. OCOOeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/bI,
CTpoeHUsl, QYHKUUIA U PACTIONOKEHUSI | KAMEHHUCTHIE KIIETKU.
TKaHEW B OpraHax pacTEHUM. XapakTepu30BaTh TUIIBI PACTUTEIbHBIX
JdemMoHcTpanumn TKaHeil: oOpa3zoBaTesbHasi, TOKPOBHAs,
TaOauIel ¥ CXEMBI: IIPOBOJISAIIAsL, OCHOBHAsI, MEXaHUYECKAS;
«Tkanu pacrenuii», «Opranbl MEPEYUCIIATh OCOOCHHOCTH MX CTPOCHHUS
LIBETKOBBIX pacTeHun», «KopHeBbIe Y BBITIOJIHAEMbIE (PYHKIIHH
cucteMbly, «CTpoeHHne cTedIisy,
«CTpoeHuE TMCTOBOM TUIACTUHKW.
OO0opynoBaHme: )KUBBIE YK3EMILISIPBI
KOMHATHBIX PACTEHHI; CBETOBOM
MHUKPOCKOII; MUKPOIIPEIapaThl TKAHEH.
JlaGopaTopHas padora
«M3yueHue TKkaHen pacTeHU»

9.3 | TkaHu )XKMBOTHBIX H TKaHU KUBOTHBIX U YEIOBEKA. THIIBI PackpeiBath copepxanne TEpMUHOB U

YCJIOBEKaA

’)KUBOTHBIX TKAHEH: SIIUTCIINAJIbHAA,

COCIMHUTCIIbHAA, MBIILICYHAs, HCPBHA.

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

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

MTOHSITUM: STIUTEIIUM, CEKPET,
MBIIIICYHBIE BOJIOKHA, HEUPOH,
HEUPOTJINS.

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

O0opynoBanme: CBETOBOW MUKPOCKOIT;
MUKpOIIpENapaTsl TKAHEH.
JlaGoparopHuasi padora

«M3ydyeHne TKaHeN KUBOTHBIX)

9.4

Opransbl. Cucremsl
OpPraHoB

Oprassl. BereratuBHbie u
TE€HEPaTUBHBIC OPraHbl PACTEHU.
Oprassl U CUCTEMBI OPTaHOB
KABOTHBIX U 4esoBeKka. OyHKIIUU
OpraHOB U CHCTEM OPIaHOB.
JleMmoHcTpanum

Tabaunel u cxembl: «Oprassl
IIBETKOBBIX pacTeHuin», «KopHeBbie
cucTembl», «CTpoeHue cTedis,
«CTpoeHue TMCTOBOM MIIACTUHKI,
«CKener yenoBeKay,
«ITumeBapurenpHas cucTeMay,
«KpoBeHocHas cucremay,
«/lpIxaTenbHas cuctemMay,
«BoiaenurensHas cucreMay, « HepBras
CUCTEMA», «DHJIOKPUHHAS CUCTEMAY.
OOopynoBaHme: KUBBIE IKIEMIUISIPBI
KOMHATHBIX pacTEHU; repoapuu
PaCcTEHUH Pa3HBIX OTIEIIOB; CKEJIETHI

PackpeiBath copepxanre TEPMUHOB U
MOHSATUN: OpraH, KOpeHb, MOOeT,
IIBETOK, IJIOJ, CEMs, TTOJIOBBIC KEJIC3bI,
TMIOJIOBBIE MTPOTOKH, KOITYJIITUBHbBIC
OpraHbl, CHCTEMbBI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHBIE U
TE€HEPATUBHBIC OPraHbl PACTCHUH,
COMATHUYECKHUE U PETYIATOPHBIE OPraHbI
’KUBOTHBIX; TIEPEUHCIIATH 0COOCHHOCTH
WX CTPOCHHUSI ¥ BBITIOTHIEMbIC (PYHKITUH.
Y cranaBiIuBaTh B3aUMOCBSI3U MEXKIY
CTPOSHHUEM OPraHOB U UX (DYHKITUSIMHU.
Paznuuath BUABI TKaHEW, OPraHbl U
CHUCTEMBbI OPTraHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKpOIIpernaparax,
BIIQXKHBIX Mperaparax, repoapusx u
MUKpodoTorpadusix, Tadaunax,
MOJIEIISIX U MYJISKaxX
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MMO3BOHOYHBIX; KOJUICKIIUU
0ECI03BOHOYHBIX KUBOTHBIX; BIIAYKHBIC
npenaparbl )KUBOTHBIX, CKEJIET
YeJI0BeKa.

JlaboparopHnasi pabora

«M3ydyeHne opraHoB [BETKOBOT'O
pacTeHus»

9.5

Onopa Tena
OpPraHU3MOB

Onopa Tena opranuzmoB. Kapkac
pacteHunid. CKeleTbl OTHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKHBOTHBIX.
HapyxHb1ii 1 BHYTPEHHHUM CKEJIET.
Crpoenue 1 TUIBI COEAUHEHUS KOCTEN.
JleMmoHcTpanum

Tabnauuel u cxembl: «CTpoeHue
cTebss», «CTpoeHue IMCTOBOM
IUTACTUHKN», «CKEJeT YelnoBeKa.
OoopynoBanme: CKeleTbl
ITO3BOHOYHBIX; BIIAYKHBIE MPENapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA,;
PAKOBHHBI MOJIITIOCKOB; KOJJIEKIIUN
HACEKOMBIX, UTJIOKOKUX

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSITUI: OTIOPHBIE CUCTEMBI, 000JIO0UKH
KJIeTKU, GUOPHILIBI, KapKac, HaApY>KHbBIN
CKeJIeT (XMTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUI CKEJIET, BHYTPEHHUI
CKEJIET, KOCTHU (JJIMHHBIE, KOPOTKUE,
TJIOCKHE), COCTUHECHUS KOCTEM,
HETIOJBUKHBIE (IIIBHI),
MOJIYTTOABUKHBIE, TTOJABUKHBIE
(cycTaBbl), OTAENBI CKEJIeTa
MMO3BOHOYHBIX )KUBOTHBIX: YEpeEIl,
0CeBOM CKelleT (T03BOHOYHHUK, TpyIHAs
KJIETKa, XOp/ia), Mosica KOHEYHOCTEH,
CBOOOHBIE KOHEYHOCTH.

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

VY cranaBnMBaTh B3aUMOCBSI3U MEKAY
CTPOEHUEM OMOPHBIX CUCTEM U UX
GYHKIUSIMU B OpraHu3Me.
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CpaBHUBATh CTPOCHUE OMOPHBIX CUCTEM
pPacTeHUM U )KUBOTHBIX

9.6 | Bmxenue JIBM>KEHUE OpraHu3MoB. J[BHKEHHE PackpeiBaTh conepkaHue TEPMUHOB U
OpPraHU3MOB OJTHOKJIETOYHBIX OPraHU3MOB: MOHSATHI: JBUKEHHE, IBUTATEIIbHbBIC
amMEOONIHOE, )KTYTUKOBOE, PECHUYHOE. | OpPraHesUIbl, ABM)KEHUE MPOCTEUIINX
JIBUKE€HNE MHOTOKJIETOYHBIX (amEOouIHOE, KI'YTHUKOBOE,
pacTeHMI: TPONU3MbI U HACTHUHU. PECHUYHOE), IBH>)KECHUE PACTEHUI
JIBU>KEHNE MHOTOKJIETOYHBIX (Tponu3Mbl, HACTHH ), MBILIICYHbBIE
YKUBOTHBIX M YEJIOBEKA: MbILICYHAS CUCTEMBI (COKpPATUTENIbHbIE BOJIOKOHIIA,
cuctema. Pednexc. CkeneTHbIe MBIIIIBI | KOXKHO-MYCKYJIbHBIA MEIIOK, CKEJIeTHAs
U ux pabora. MYCKYJIaTypa), CKEeJIETHas! MBbIIIIIIA
JleMmoHCcTpanum (MBIIIEYHOE BOJIOKHO, MUOGUOpHUILIA),
Tabaune! u cxembl: «OJTHOKJIETOYHbIE | BBICILIKE JBUTATENIbHBIE IEHTPHI, padoTa
Bojopocany, «lIpocreimme, MBI (ABUTATEIbHAS, COMAaTUUECKas),
«Ctpoenue MbIp», «MpleaHas MBILIEYHOE YTOMJIEHUE.
CUCTEMAY XapakTepu30BaTh BUbI IBUKECHUS
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIl U UX
pabory.
VY craHaBnMBaTh B3aUMOCBSI3b MEKIY
CTPOEHHUEM OIOPHBIX CUCTEM U
JBUKEHUSIMU OPTaHU3MOB
9.7 | Iluranue opranu3MoB ITutanue opranusMos. [loriomenne PackpeiBaTh cosepKaHue TEPMUHOB U

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

MOHSATUN: IUTAHUE, ITUILEBAPEHNUE,
MUIIEBAPUTEIbHBIC BAKYOJIH, KUIIIEUHAS
MOJIOCTh, MUIIIEBApPUTEIbHAS TPYOKa,
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BHYTpHIIOI0CTHOE ¥ BHYTPUKIIETOYHOE
nuieBapenue. Iluranne mo3BOHOYHBIX
JKUBOTHBIX. OTIenbl
[TUALLEBAPUTEIILHOIO TPAKTA.
[InieBapuTenbHbIE KEIE3bI.
[InmeBapurenbHas cucreMa 4eaoBeKa.
JdeMoHCcTpanuu

Tabnuib! ¥ cxXembl:
«Ku1ieqyHonogoCTHEIEY,
«IInmeBapurenpHas cucremay, «Cxema
IATAHUS PACTEHUID.

OOopynoBaHme: KUBBIE IKIEMIUISIPBI
KOMHATHBIX pacTeHui; 000py10BaHuE
JUIsL AEMOHCTPALIMU ITIOYBEHHOIO U
BO3JYIIIHOT'O ITIUTaHUs PACTEHUM,
pacleruieHus Kpaxmaia 1 OeJKoB

noJ AeicTBueM (hepMEHTOB

MUTIEBAPUTEILHBIN TPAKT,
MUIIEBAPUTEIBLHBIC JKEJIE3bl,
MUIIEBAPUTEILHBIE COKHU.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHUITOJIOCTHOE ¥ BHYTPUKIICTOYHOE
MTUIIECBAPCHHIE.

Paznuuath Ha M300pakeHUAX (CXemax,
Ta0IUIaX, MYJISKAX) OTIEJIbI
MUIIEBAPUTEILHOTO TPAKTa U
MUTIEBAPUTEILHYIO CUCTEMY YEJIOBEKA.
YcranaBaMBaTh B3aUMOCBSI3H MEKTY
CTPOCHHEM OPTraHOB MHIIECBAPCHUS

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.
JIpIxatenpHasi CUCTEMA YEJIOBEKA.

PackpeiBath copepxanne 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 CTPOCHMUS JIETKUX
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MexaHu3m BEHTUJISALMY JETKUX Y TITHIL]
Y MIIEKOITATAIOWMX. Perymsanus
npixaHus. JlpixaTenbHble 00BEMBI.
JemoHcTpanumn

Tabnuiibl U cxeMbl: «JlpIxarenbHas
CHUCTEMAY.

Oo6opynoBanue: o00py10BaHUE
JUISL IEMOHCTPALMU OIBbITOB

10 U3MEPEHUIO JKU3HEHHOM EMKOCTH
JIETKUX, MEXaHU3MA JIbIXaTEJIbHBIX
JIBIDKEHUM

MO3BOHOYHBIX KUBOTHBIX.

Pasznuuare Ha n300pakeHUsX (CXeMax,
TabauIax, MyJsDKax) IbIXaTelIbHYIO
CUCTEMY YEeJIOBEKa.

OnuceiBaTh MEXaHW3M BEHTUJISIITIH
JETKUX y ITUI] 1 MIICKOTTUTAIOIIINX.
YcTranaBiIMBaTh B3aUMOCBSI3U MEXTY
CTPOEHHEM OpPTr'aHOB JIbIXaHUS U UX
(GYHKIUSIMU B OpraHu3Me

9.9

Tpancnopr BemecT
Yy OPraHu3MOB

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

Tabaunel u cxembl: «Oprassl
LIBETKOBBIX pacTeHun», «KopHeBbie
cucTembb», «CTpoeHue cTediis,
«CTpoeHre JTUCTOBOM IIJIACTUHKNY,

PackpeiBaTh conmepxaHue TEPMUHOB U
ITOHSATHN: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y pacTeHUH, KPOBECHOCHAS
CHCTEMa KMBOTHBIX, KPOBb, IJIA3Ma,
(hOpMEHHBIE JIEMEHTHI,
KpOBOOOpAIleHHE, KPYTH
KpOBOOOpAIIICHUS, CEPICUHBINA ITHKII,
nuMdoobpaieHue, mumoa,
TuMpaTHIECKUE COCY/IbI,
TUMQpaTHIECKHUE y3IIbI, BHYTPCHHSISI
cpena opraHusma.

XapakTepu30BaTh TPAHCTIOPT BEIIECTB
y pacTeHuil U OECIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CHCTEMY
KUBOTHBIX U YEIIOBEKA.
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«KpOBeHOCHaH CHUCTCMaA»,
«KpOBeHOCHBIG CHUCTCMBI ITO3BOHOYHBIX
KHUBOTHBIX»

Pa3znuuate Ha n300pakeHusAX (cxemax,
TabIMIIaX, MYJISKaX) KPOBEHOCHYIO U
IMM(PaTHUECKYIO0 CUCTEMY YeJIOBEKa.
VY cTaHaBnmuBaTh B3aUMOCBSI3U

MEXIy CTPOCHHUEM OpPTaHOB
KpoBOoOOpatieHus u ux QyHKIuIMU

B OpraHu3Me

9.10

Brigenenue y
OpraHu3MOB

Brigenenue y oprann3mos. Beinenenue
y pacTeHuid. Boiienenue y s)KUBOTHBIX.
CokparurenbHble Bakyoiau. Oprassl
BbIACICHUS. PUIbTpanus, CEKpeLus u
o0paTHOE BCAChIBaHUE KaK MEXaHU3MbI
paboThl OpraHoB BeeIeHUs. CBS3b
IIOJIOCTH T€JIa ¢ KPOBEHOCHOU U
BBIJICTIUTEIHLHON CUCTEMaMHU.
Briienenre y n03BOHOYHBIX JKMBOTHBIX
u yenoBeka. [Touku. CtpoeHue u
(byHKIIMOHUPOBaHKE HEPpPOHA.
OO0pa3zoBaHKe MOYH y YEJIOBEKA.
JdeMoHCcTpanuu

Tabnuiel u cxembl: «BoienuTenbHas
CUCTEMA)

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

XapaxkTepu30BaTh MPOIIECC BBIJCICHUS
Y PAaCTEHUH U KUBOTHBIX.

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

OnuceIBaTh MEXaHU3M
dbyHKUIHOHUPOBaHUS He(POHA; MPoIIecC
o0pa3oBaHUsI MOYH.

VY cranaBiMBaTh B3aUMOCBSI3U

MEXK]ly CTPOEHUEM OpPraHOB
BBIICNICHUS U UX QYHKIIUSIMHA

B OpraHu3Me
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9.11 | 3ammTa y Opranu3MoB 3amura y OpraHu3MoOB. 3alinTa PackpeiBath copepxanne TEpPMUHOB U
Yy OJHOKJIETOYHBIX OpraHu3MoB. CIIOpBI | IOHSATHI: KallcyJia, 3H10CI0pa, LINUCTa,
OaxkTepuil ¥ MUCTHI TPOCTEHIITHUX. KYTHUKYJIa, CPEJACTBA TaCCUBHOU
3amunTa y MHOTOKJIETOYHBIX PACTEHHMM. | 3alUThI, CPEICTBA XUMHUUYECKON
Kyrukyna. Cpencrsa naccuBHON U 3aIINTHI, KOKHBIE TOKPOBHI,
XUMUYECKOM 31U Thl. ODUTOHIUABIL. MMMYHUTET, IMMYHHAs CUCTEMa,
3ammTa y MHOTOKJIETOYHBIX AQHTUTEH, aHTUTEJIO.
AKUBOTHBIX. [[OKpOBBI 1 HX XapakTepu30BaTh BUJbI 3aLIUTHI
IIPOM3BOJIHBIE. 3AIMTa OpPraHu3Ma Y OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
ot 6one3neit. IMMmyHHast cucteMa OpraHU3MOB.
yenoBeka. Kiierounslii 1 rymopanbHblid | OnUChIBaTh CTPOEHUE KOKHBIX
UMMYHUTET. BpoxaEHHBIN 1 ITOKPOBOB U UX IIPOU3BOJIHBIX.
MpUOOPETEHHBIN criennpruuecKuit Paznuuate Ha n300pakeHusx (cxemax,
UMMYHUTET. TeopHst KJIOHaIbHO- Ta0JIMIIAX, MYJISIKAX) OpraHbl
ceJICKTUBHOr0 uMMyHHTeTa (I1. Opinux, | MMMYHHON CHCTEMBI YEJIOBEKA.
@®.M. bepuer, C. Tonerana). Y cranaBiIMBaTh B3aUMOCBSI3U MEXKIY
BocnanvrenbHble OTBETHI OPraHU3MOB. | CTPOEHHEM OPraHOB 3aIIUTHI U UX
Ponb BpokIEHHOTO UMMYHUTETA (GyHKUUSIMU B OpraHu3Me
B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.
JdeMoHCcTpanuu
Tabmuiel U cxeMbl: «Koxay,
«mmynurer», «CtpoeHue cTedis»,
«CTpoeHuE TMCTOBOM TITACTUHKI

9.12 | Pa3zapaxumocThb PaznpaxxumocTs u perymsnus PackpeiBaTh conepkaHue TEPMUHOB U

U PETYIALAS
Yy OPraHu3MOB

y opranu3moB. Pa3znpaxxnumocts
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazapaxumMocTp U perymsiuus

MOHATHH: Pa3APaKUMOCTh, PETyJIAIHNA,
TaKCHCBHI, POCTOBBIC BEIIIECTBA
(aykcuHbBI), HEPBHAS CHUCTEMA,
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y pacteHuil. POcToBBIE BElIECTBA U UX
3Ha4YCHHUE.

Hepsnas cuctema u pediekropHas
perynsiuus y )KuBOoTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOJIOLIHUOHHOE
YCIIO)KHEHUE CTPOEHHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX. OTIEIbI
TOJIOBHOI'O MO3T'a TO3BOHOYHBIX
KUBOTHBIX. Pediekc u pedektopHas
nyra. be3yClnoBHbBIE U YCIIOBHBIE
pedIIeKCHI.

['ymopanbHas perysanus u
SHJIOKPUHHASI CUCTEMA KUBOTHBIX U
yesoBeKa. JKese3pl SHIOKpUHHON
CHUCTEMBI U UX TOPMOHBI. JlencTBue
TOpMOHOB. B3anMOCBsI3b HEPBHOUN U
OHJIOKPUHHOM cucTeM. ['unoramamo-
runodu3apHas cucrema.
JdeMoHCcTpanuu

IToprper: U. I1. ITaBnos.

Tabmuier u cxembl: «CTpoeHue
ruapb», « CTPOCHUE TIIaHAPUI,
«BHyTpeHHee cTpoeHne T0XKIEBOr0
yepBs», «HepBHas cucrema poioy,
«HepBHas cuctema JSTymKm,
«Hepsnas cucrema
npecMmbIKaronmxcs», « Heppuas

pednekTopHas peryisius, pedJiekc,
peduiekTopHas 1yra, nepeaHuil Mo3T,
MIPOMEKYTOYHBIA MO3T, CPEAHUNA MO3T,
MO3KEYOK, IPOAOJITOBATHIM MO3T,
BEreTaTUBHAs HEPBHAS CUCTEMA,
TYMOpaJIbHAs pEryJIsIs, TOPMOHBI,
SHJOKPUHHAS CUCTEMa, TUIIOTalIaMO-
runodu3zapHas cucrema.
XapakTepu30oBaTh pa3IpaxuMOCTh

Y OJTHOKJICTOYHBIX OPTaHU3MOB H
pedIEKTOPHYIO PETYIISIINIO

y )KUBOTHBIX.

Paznuuate Ha n300pakeHusx (cxemax,
TabJIUIIAX, MYJISKaX) HEPBHYIO CUCTEMY
1 e€ OTJeNbl; OT/IEIBI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh TYMOPAILHYIO PETYIISITUIO
Y )KUBOTHBIX.

Paznuuath Ha n300pakeHUsAX (CXemax,
Ta0IUIAX, MYJISDKAX ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3spiBaTh xene3bl SHIOKPUHHON
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 Pa3JIuyHbIX )KUBOTHBIX

SHJIOKPUHHOU CUCTEM U UX (QYHKIHUSIMU
B OpraHu3Me.

XapakTepru30BaTh IBOJIIOLUOHHOE
YCII0KHEHUE CTPOCHUS HEPBHOU
CHUCTEMBI Y JKUBOTHBIX

Hroro yacos no reme 17
10. | Tema «PASMHOXEHHUE U PASBBUTUE OPI'"AHU3MOB)»
10.1 | ®opmbl pa3MHOKEHUS 1 @opMBI Pa3MHOKEHHS OPraHU3MOB: PackpeiBaTh conep:kaHue TEPMUHOB U

OpraHU3MOB

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

JemoHcTpanumn

Tabmaunel U cxeMsbl: «Bereratusnoe
pa3sMHOXKEHHE», « TUTIBI OEC0Ioro
pPa3MHOXEHU», «Pa3MHOXKEHUE
XJIAMHJIOMOHAJIBI», «Pa3MHOXKeH1E
3BIJICHBD), «Pa3MHOXEHUE TUIPBI»

IIOHSATHN: PA3MHOXKEHHUE, IIPOCTOE
JIEJICHHE, TOYKOBAHUE, CIIOPYJISALNUSA,
BEreTaTUBHOE Pa3MHOKEHHUE,
(dparmeHTalMsl, KIOHUPOBAHUE, FAMETBHI,
CIepMaTo30u/] (CiepMuUii), SUIIEKIIeTKA,
3Ur0Ta, KOHBIOTALIHS.

[lepeuncnsiTh 0COOEHHOCTH OECIIONOro
Y TIOJIOBOT'O Pa3MHOKEHHUSI OPraHU3MOB.
XapakTepu30BaTh CYIIHOCTh U (hOPMBbI
0€ecI10JI0ro pa3MHOXKEHHSI OPraHU3MOB;
Ouonoruyeckoe 3HaueHuE OECIoIoro
pa3MHOXKEHHUS.

Paznuuars cniopy xax
CHEUANTU3UPOBAHHYIO KIIETKY,
IpeJHa3HaYeHHYIO /Ul Oecroiaoro
Pa3sMHOXKEHUS, U CIIOpbI OaKTEPHil.
OOBACHATH MPEUMYILIECTBA TOJIOBOT'O
Pa3MHOXKEHHS HaJl OECITONBIM.
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PackpeIBaTh posib KIIOHUPOBAHUS
B CEJICKLIMU U CEJIbCKOM XO35IUCTBE

10.2

IlonoBoe
Pa3MHOXKEHHE.
Meiios

[TonoBoe pasmuoxenue. [lonoBeie
KJIETKHU, WK rameThl. Meiio3. Ctagun
Meno3a. [loBegenne XxpoMocom

B Meno3e. Kpoccunrosep.
buonornyeckuii cMbICI Me03a U
IIOJIOBOIO TIporecca. Menos u ero
MECTO B )KU3HEHHOM ITHKJIE
OpPraHu3MOB.

JdeMoHcTpanuun

Ta0aumel U cxeMul: «Melo3y,
«XpOMOCOMBD)

PackpeiBaTh conepxaHue TEPMUHOB 1
TTOHSITHI: MEH03, OMBAJICHTHI,
KPOCCHUHTOBEpP, HHTEPKHUHES,
HE3aBHCHMOE pacipe/ie/iCHUE;
KPOCCHHTOBED.

Paznuuath Ha n300pakeHUsAX (cxemax,
Ta0JMIIaX) ¥ MUKpOIIperaparax 3peibie
IIOJIOBBIC KJIETKH MJICKOITUTAIOIIUX U
OpraHbl Pa3MHOKCHUS BBICIIIHX
pacTEeHUM.

PackpsiBaTh CylIHOCTB M€H03a,
XapaKTeprU30BaTh €Tr0 OTACIbHBIC
CTa/INH.

Omnpenensite MeCTO Meiio3a

B JKHU3HEHHBIX ITUKJIAX Pa3IUIHBIX
OpPTraHU3MOB.

OOBSACHITH OMOJIOTHYECKUM CMBICIT
KPOCCHHTOBEpPa, ONUCHIBAThH €T0
MEXaHH3M.

CpaBHUBATh MEHO3 C MUTO30M;
pa3nuydaTh OTACIbHBIC UX CTAIUN

Ha MUKpOTperapaTax U H300paKeHUSIX
(cxemax, TabIuIax).

PackpbIBaTh IBOJTIOIIMOHHOE 3HAUYCHHE
ITOJIOBOT'O Pa3MHOXKEHHUS OPTaHU3MOB
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10.3 | 'ameTorenes. [IpenzapoasiiiieBoe pa3BUTHE. PackpriBaTh copep:kaHue TEPMUHOB U
OO6pazoBanue u I'amerorenes y »kuBOTHBIX. [lo0BEIE MOHSTHI: TAMETOT€HE3, CIEPMATOI€HE3,
pa3BUTHE MOJIOBBIX xene3bpl. O0pa3zoBaHue U pa3BUTHE OOT'€HE3, CCMEHHUKH, SUYHHKH,
KJIETOK MOJIOBBIX KJIETOK. CriepMaToreHes u CIIEpMATOTOHUH, CIIEPMATOLIUTHI,

ooreHe3. CTpoeHue MOJIOBBIX KIIETOK. CIiepMaTHU/Ibl, CIEPMaTO30H/IbI,
Ormo10TBOpEHNE U AMOPHUOHATIEHOE OOT'OHMH, OOIUTHI, TIOJIIPHBIE TEJbIIA,
pa3BUTHE KUBOTHBIX. CIOCOObI ANIEKIIETKA, aKpOCOMa.
OILUIOAOTBOPEHUS: HAPYKHOE, [lepeuuncnsaTe cTraguu raMeToreHesa
BHYyTpeHHee. [lapTeHorenes. Y JKUBOTHBIX.

JlemMoHCcTpanum OnuceiBaTh MPOLIECC FaMETOreHe3a u
Tabmuiter u cxembl: «I'ameToreHnesy, €ro Mepuo/ibl, CTPOCHUE MOJTOBBIX
«CTpoeHue IULEKIETKH U KJIETOK.

CIIEPMATO30U1a». Paznuuate ocobeHHOCTH
OOopynoBanme: CBETOBOW MUKPOCKOIT; | ClIEpMaTOreHe3a U OOTreHe3a.
MUKPOIIpENnapaThl SIULEKIETOK U OnuceIBaTh IPOLIECCH OCEMEHEHUS U
CIIEpMaTO30UI0B. OIUIOAOTBOPEHUS, PA3HbIE BAPUAHTHI
JlaboparopHasi padora «M3yuenue MMapTEHOTeHEe3a

CTPOEHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKPOIIpEnapaTax»»

10.4 | UnpuBuayanbHOE NuauBuayanpHOE pa3BUTHE PackpeiBaTh conepkaHue TEPMUHOB U
pa3BuTHE OpPraHU3MOB (OHTOT€HE3). MOHSATHN: OIUIOOTBOPEHHUE, 3UTOTA,
OpraHUu3MOB — OMOpHOJIOTHs — HayKa O Pa3BUTHH OJlacTomep, akpOCOMHas peakIus,
OHTOTEHE3 opranusmoB. Mopghoeenez — oona MPOHYKJIEYC, MAPTEHOreHE3,

U3 271A8HBIX NPOOJIEM IMOPUOTIOCUN.
Konyenyus mopgocernos u mooenu
mopgoeenesza. Ctagun aMOpUOreHe3a
KUBOTHBIX (Ha MPUMEPE JIATYIIKH ).

sMOpuorenes, ApodiaeHue, 6acryna,
MOpyJia, TacTpyJia, HEUpya,
OpraHoreHes, SKToAepMa, Me30iepma,
AHTOJIEpPMa, 11€JIOM, HEpBHAsI TpyOKa,
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Hpobnenue. Tumnsl 1poOieHus.
Jlemepmunuposanmnoe u
HeOoepMUHUPOBAHHOe Opob.ieHue.
Bracmyna, munet 6nacmyn.
OcobenHocTH ApoOIeHUS
MJICKOIIMTAOIINX. 3apOAbIIIEBbIE
JUCTKH (TacTpyJsiius). 3aKiiaaka
OpPraHOB M TKaHEH U3 3apOJIbIIIEBHIX
JIMCTKOB. B3auMHOe BIusHUE yacTeun
Pa3BUBAIOIIETOCS 3apO/bIIlIa
(aMOpHrOHaNIbHAS MHIYKIINS). 3aKIaaKa
IJIaHa CTPOCHUS )KUBOTHOT'O KaK
pe3yNbTaT UePAPXUUECKUX
B3aMMOJICVCTBUM T€HOB. BiusiHue
Ha HYMOPHUOHATILHOE Pa3BUTHE
pa3IMYHBIX (PAKTOPOB OKPYKAKOIICH
CpeIibl.

JdemoHcTpanumn

[Moprper: X. [lIneman.

Tabauiel u cxembl: «OCHOBHbBIE CTaIUH
OHTOTEHE3a.

Oo6opynoBanme: mozaenb «lukmn
Pa3BUTHS JIAT YLK

XOpaa, KUIlIeuHas TpyOka.
Omnpenenste YMOPUOHATBHBIN TEPUO]T
pa3BUTHS OPraHKU3Ma U ONHCHIBAThH
OCHOBHBIE 3aKOHOMEPHOCTHU
npo0seHus — 0Opa3oBaHUe
OJTHOCTIOMHOTO 3apOJbIIIa — OJIACTYIIBI;
3aBUCHUMOCTb X0/1a APOOTICHHSI

OT KOJIMYECTBA KEJTKA B SIMIICKIICTKE;
racTpyJsIUIO U OPraHOTEHES3.
OO0BAcHATD dTanbl JUPPEpeHITUPOBKU
TKaHel, 00pa30BaHUs OPTaHOB U CUCTEM
OpraHoB.

XapaKkTepu30BaTh PETYJISALHUIO
AMOPHOHATILHOTO Pa3BUTHS;
JeTepMUHALINIO U SMOPUOHAIIbHYIO
MHAYKLHIO; TEHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OO0CHOBBIBaTh BPETHOE BO3/ICHCTBHE
TabauyHOTO JIbIMA U aJKOTOJIS Ha X0/
AMOPUOHATILHOTO U
MOCT3MOPHOHAIBHOI'O PA3BUTHS
OpraHusMa 4eioBeKa

10.5

Poct u pazButue
YKABOTHBIX

Poct 1 pazBuTHE KUBOTHBIX.
[TocTAMOpHOHANTBHBIN TIEPHUOST.
[IpsAamoe u HenpsiMOe pa3BUTHE.
PazButne ¢ metamopdozom

PackpriBath conmepikanrne TEpPMUHOB H
MOHSITHNA: OHTOI'CHE3,
MOCT3MOpPHOHAIILHOE Pa3BUTHE,
MeTamop$o3, IHUMHKA, pOCT, CTApEHUE,
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y 0€CIT03BOHOYHBIX ¥ TTO3BOHOYHBIX
YKUBOTHBIX. bruosnornueckoe 3HaueHue
IIPSAAMOIO U HENPSIMOT'O Pa3BUTHSA, UX
pacrpocTpaHeHue B npupoje. Thmsl
pocTa )KUBOTHBIX. DAKTOPBI PETYISALNAN
pocTa JXKMBOTHBIX U yenoBeka. Ctaauu
NOCTAMOPUOHATILHOTO PA3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuonasl
OHTOreHe3a yesoBeka. CTtapeHue u
CMEPTh KaK OMOJIOTUYECKUE TMPOLIECCHI.
JleMmoHcTpanum

Tabauuet u cxemsl: «lIpsmoe u
HelpsaMoe pazButuey, «Pazsurue
MaMCKOro Xyka», «Pa3Butue capanum»,
«Pa3BUTHE JATYILIKA.

IIpakTuyeckas padora

«BpIsiBIIEHNE TPU3HAKOB CXOJCTBA
3apOABIIIEN TO3BOHOYHBIX KUBOTHBIX

CMEpTh.

XapakTepu30BaTh MOCTIMOPHUOHATBHBIN
MEepUOJ1 Pa3BUTHSI OpraHU3Ma U €ro
OCHOBHBIE ()OPMBI.

XapakTepu3oBaTh NPSIMOE Pa3BUTHE U
€ro Mepuo/Ibl.

N3narats copepxanue Teopuii
CTapeHus OpPraHru3MOB.

OOBICHATH OMOJIOTUYECKUI CMBICTT
pa3BUTHS C METAMOP(PO30M

10.6

Pasmuoxenune n
pa3BUTHUE PACTCHUN

Pa3mHOX€eHHE U pa3BUTHE PACTCHUN.
I'amerodur u copodut. Metios

B KM3HEHHOM LIUKJIE PACTECHHUII.
OO6pa3oBanue criop B mpolecce Menosa.
['ameTorenes y pacTeHuM.
OrmnonoTBOpEHNE U pa3BUTHE
PaCTUTENBHBIX OpPraHu3MoB. J|BoliHOE
OILUIOAOTBOPEHUE Y IIBETKOBBIX
pactenuii. O6pazoBaHue U pa3BUTHE

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATHN: TaMeTOPUT, CIOPOPUT,
aHTEPUINU, APXETOHUU, 3aPOCTOK,
MEracropa, 3apOoJbIIIEBbI MEIIOK,
CUHEPIU/ibl, aHTUIIO]IbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OILTIOJIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOMii, epro/ibl OHTOTE€HE3a
LIBETKOBBIX PACTEHHUM.
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CEMEHU.
MexaHu3Mbl peryssiiiu OHTOT€HE3a
Y PaCTEHHUU U )KUBOTHBIX.
JemoHcTpanumn

[Toptper: C. I'. HaBamuH.

Tabnuibl U cxeMbl: «JlBoliHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX
pacteHuin», «CTpoeHue ceMsiH
OJTHOJIOJIbHBIX U JIBYIOJIbHBIX
pacTeHuin», «KU3HEHHBIN UK
MOPCKOM KamycTbDy, «/Ku3HEHHBIN
UK MXa», <« KHU3HEHHBIN UKIT
NArOPOTHUKAY, « KU3HEHHBIN UK
COCHBI».

JlaGopaTopHas padora

«CTpoeHue opraHoB pa3MHOKECHUS
BBICILIUX PACTECHUI

XapakTepu3oBaTh 0COOEHHOCTH
0€ecIosI0r0 U MOJIOBOI0 PA3MHOXKEHUS
LIBETKOBBIX PACTEHUM.

Boinenste 0cOOEHHOCTH TTPOTEKAHUS

OnuceIBaTh MPOILECC JBOMHOTO
OIIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHu U OOBSICHSTH €ro
MPEUMYIIIECTBA 110 CPABHECHUIO

C OIUIOJIOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

raMmeTorcHe3a y iBETKOBBIX paCTeHI/If/'I.

Hroro yacoB no Teme 8
11 | Tema «I'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB»
11.1 | Ucropus cranosnenus | 1 Hcropus cTaHOBIEHUS U Pa3BUTHS PackpeiBaTh conep:kaHue TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KaK HayKH

TCHETHKHU KaK HayKu. PaboThI

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

B Pa3BUTHHU T'€HETUKHU. PabOTHI

H.K. KonsnoBa, H.11. BaBuiosa,

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

MMOHSITHUI: 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.

JdemoHcTpanumn

Iloprpetst: I'. MeHnens,

I'. le @pus, T. Mopras,

H. K. Konwos, H. M. BaBuios,

A. H. benozepckuii,

I'. JI. Kapneuenko,

10. A. ®unmmnyenko,

H. B. Tumodeen-Pecockuit

11.2 | OcHOBHBIE TTIOHATHUSA U
CUMBOJIbI TEHETUKH

OCHOBHBIEC TEHETHUECKHE MOHITHS U
CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIC TE€HBI, AIbTEPHATUBHBIC
MPU3HAKU, TOMUHAHTHBIN U
PELEeCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTEPO3UT0Ta, YNCTas JIMHUS, THOPHUIBI,
reHotun, heHoTUIl. OCHOBHBIC METOIbI
TCHETHUKHU: THOPHIOIOTHUCCKHU,
UATOJOTUYECKUH, MOJIEKYJIIPHO-
Te€HETUYCCKHUM.

JdeMoHCcTpanuun

Tabymibl: «MeTOoIbI TEHETUKHY,
«CXeMBI CKpelMBaHusD.
JlaboparopHasi padora

«JIpo3oduna kak 00bEKT Fr€HETUUECKUX
HUCCIIeJOBaHUIN

PackpeiBath copepxaHre TEPMUHOB U
MOHSATHUM: HACIICACTBEHHOCTD,
HacJIeJOBaHUE, N3MECHUYUBOCTD,
reHOTHM, (DEHOTHII, FEHOM, JIOKYC,
XPOMOCOMBI, AJIJIETbHBIE TeHBI (AJUIENN ),
aJbTEPHATUBHBIC TTPU3HAKH,
FOMO3UI0Ta, T€TEPO3UT0Ta,
JTOMHUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTasl TUHUSI, THOPHUIBI.
ITonbp30BaThCS TEHETUUCCKOM
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3aIIMCH CXEM CKPEIIIMBAHUS

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

12.1 | 3akOHOMEPHOCTH 2 MoHOrnbpuIHOE CKpEIIUBaHHE. PackpsiBaTh conepkaHue TEPMUHOB U
HacJeI0BaHUsI [TepBbIii 3ak0H MeHnaenst — 3aKOH MOHSATHUI: MOHOTHOPUTHOE
IIPU3HAKOB. eAMHO00pasusi THOPUIOB MEPBOTO CKpEILIMBAaHUE, YUCTOTA TAMET,
Mounorubpunnoe nokoJieHus. [IpaBuito JOMMHUPOBaHUA. | JOMHUHUPOBAHUE, PACIICIIIICHUE
CKpEILIMBaHUE Bropoii 3akoH Menaens — 3akoH IIPU3HAKOB.

paclIenIeHus TPU3HAKOB. OnuceiBath onbITh I'. Menaens
[uTonornyeckue OCHOBBI [0 U3YYEHUIO HACJIEIOBAHUS OJHOU
MOHOTHOPUTHOTO CKPEIIUBAHUS. napsbl IPU3HAKOB y rOpOXa MOCEBHOTO.
['unoTe3a 4uCTOTHI raMeT. [IpuBoaUTH POPMYIUPOBKU MEPBOTO U
JdeMoHcTpanuun BTOpOro 3akoHOB I'. MeHens (3akoHa
[Toprpert: I'. Menaens. eauHoo0pa3usi THOPUIOB NIEPBOTO
Tabaunel u cxembl: «IlepBbIil U1 BTOPOIl | MOKOJEHUS, 3aKOH PaCIEIUIEHUS
3aKOHBI Menaens». MPU3HAKOB) U OOBACHATH UX
OoOopynoBanue: MOJIENb LUTOJIOTUYECKUE OCHOBBI.

JUISL IEMOHCTPAlMU 3aKOHOB CocTaBisiTh CXeMbl MOHOTHOPUIHOTO
€IMHO00pa3usi TMOPUIOB MIEPBOTO CKPCILIMBAaHUS U PELIATh TEHETUYECKHUE
MTOKOJICHUS U PACIICTUICHUS MPU3HAKOB; | 337]a4ll HA MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOI, MUKPOIIPENAapar: | CKpELIMBAHUE

«JIpo3odumnay.

IIpakTnyeckas padora «3yueHue

pE3yJIbTaTOB MOHOTUOPHUIHOTO

CKpEUIMBAHUS Y APO30(DHIIBI»

12.2 | Ananuzupyroiiee 1 AHaM3UPYIOIIEE CKPENTMBAHUE. PackpeiBats copepxanue TEpMUHOB U
CKpEILMBaHHUE. [IpoMexyTOUHBIN XapaKTep MOHSATHI: aHATM3UPYIOLEe
Hemnomxoe HacyienoBaHus. Paciiensenue CKpEILMBAaHNE, HEIIOJIHOE
JIOMUHUPOBAHUE MPU3HAKOB MPY HEMOJIHOM JOMUHHPOBAHNE, KOJIOMUHUPOBAHHUE.
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AOMHWHHUPOBAHWH.

JdemoHcTpanumn

Tabuuibl ¥ cXeMBbl: « AHATTU3UPYIOIICE
ckpeuuBanuey, «Hemnomxnoe
JTIOMUHUPOBAHUEC)

CoCTaBIATE CXEMBI AHATM3UPYIOLLIETO
CKpELIMBAHUA U pellaTh IFEHETUYECKUE
3a/1a44 Ha aHAIM3UpYIoLIee
CKpELIMBAHUE U HEIIOJIHOE
JOMUHHUPOBAHUE

12.3 | lurubpugHoe JurubpugHoe ckpenuBanue. Tperuii PackpsiBaTh copep:kaHie TEPMUHOB U
CKpELIMBAHUE 3aKoH MeHienst — 3aKOH HE3aBHCHMOTO | TIOHITHI: JUTUOPHUIHOE CKPEIIMBAHUE,
HaCJIEI0BaHUs MPU3HAKOB. (beHOTUNMYECKU paiuKal.
[uTonornueckue OCHOBBI OnuceiBats onbIThl ['. Menaens mo
JTUTHOPUIHOTO CKPEIIMBAHMUS. W3YYEHUIO HACJIEN0BaHUs JIBYX Iap
JleMoHCcTpanum IPU3HAKOB Y TOPOXa IMOCEBHOTO.
[Toptpert: I'. Menaens. [TpuBOUTE POPMYITUPOBKY TPETHETO
Tabnuiibl U cxeMbl: « TpeTuil 3aKoH 3akoHa ['. Menpens (3akoHa
Mennens». HE3aBHCHUMOTO HACJEA0BaHUS
Oo0opynoBanue: MozeIb MPU3HAKOB) U OOBSACHATH €T0
JUTsl AEMOHCTpPALIMY 3aKOHA LUTOJIOTUYECKUE OCHOBBI.
HE3aBUCHUMOT0 HACJIEI0BaHUS [TpuMeHsaTh MaTEMaTUYECKUH PACUET C
MIPU3HAKOB; CBETOBON MHUKPOCKOII; MOMOIIBI0 (PEHOTUTTHYECKOTO pajrKaja
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 Ip0o30(HIIbI» CKpEIIMBAHUS U pPellaTh TCHETUYECKUE
3a/1auy Ha TUTUOPUIHOE CKPEITMBAHUE
12.4 | CuerieHHOE CuenyieHHOE HaclleIOBAHUE IPU3HAKOB. | PackpbIBaTh CoJiepKaHNe TEPMUHOB U
HacJieJOBaHHUE Pa6oter T. Moprana. CuemnyieHHoe MOHSITHH: CICTIJICHHOS HACJICIOBAHHE,
MIPU3HAKOB. HacJieJJ0BaHUE T€HOB, HAPYIIIEHUE HapYIICHUS CUEIIJICHUS TeHOB,
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XpOMOCOMHas1 TEOPUS
HACJIEICTBEHHOCTH

CUEIJICHUS MEXIy T€HAMHU.
XpoMOCOMHasi TEOpHsI
HAaCJEACTBEHHOCTH.
JemoHcTpanumn

[Moprper: T. Mopras.

Tabaunel U cxeMbl: «ClLernieHHOoe
HacJieJOBaHUE MTPU3HAKOB

y IpO30(DHIIBI».

Oo6opynoBanue: Mozelb

JUTSL AEMOHCTPALIMU CUETIIIEHHOTO
HacJe0BaHUS MPU3HAKOB.

KPOCCHUHTOBEpP, peKOMOMHAIINS T€HOB,
TEHETUYECKUE KapThl, MOPTraHU/IA.
[TpuBOIUTH POPMYITUPOBKH 3aKOHOB
Moprana (3aKoHa CIIETJICHHOTO
HacJICJOBAHUS T'€HOB M 3aKOHa
HapyIICHUS CUETIJICHUS MEXIYy TeHaMU )
1 OOBSICHATH UX IIUTOJIOTHYCCKHE
OCHOBBI.

[TepeuncisiTe OCHOBHBIE TTOJOKEHUS
XpPOMOCOMHOM TEOPUHU
HaCJICACTBEHHOCTH.

PentaTe reneTudueckue 3agaqau

Ha CIEIJICHHOE HAClIeI0BAaHUE I'€HOB U
HAPYLICHUE CUECTUICHUS MEX]y TEHAMHU

12.5

['eneTuka mona

I'enernka noma. XpoMOCOMHBII
MEXaHU3M OIIPENEIICHU T10J1A.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omoramMeTHsIil ¥ reTepOraMmeTHbBIN
noi. ['enernueckas cTpykTypa
NOJIOBBIX XpoMocoM. HacnenoBanue
INPU3HAKOB, CUEIJIEHHBIX C TOJIOM.
JdeMoHCcTpanuun

Tabaumel U cxeMbl: «['eHeTHKa momnay,
«Kapunorun yenoseka», «Kapuorun
po30uibDy, «KapuoTum nTuiibh

PackpeiBaTh cogepxanre TEpPMUHOB U
MIOHSATUI: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIH TOJI,
reTeporaMeTHBIN OJI.

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

Yy OPTaHU3MOB, CBSI3AHHBIX C IMOJOBBIMH
XpPOMOCOMaMH

12.6 | 'eHoTun KaK
[EJIOCTHAS CUCTEMA

I'enoTun Kak 11e10CTHAs CUCTEMA.
[IneroTponus — MHOXKECTBEHHOE
JielicTBUE TeHa. MHOXKECTBEHHBIN
aytenu3M. B3anmonelictBue
HeaJlJICIbHBIX T€HOB.
KomrmemMeHnTapHOCTh. DNKCTa3.
[Tommamepus.

['eneTnuecKuil KOHTPOJIb Pa3BUTHSA
pacTeHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKxe (PU3NOIIOrMYECKUX MPOLIECCOB,
MOBEJICHUSI 1 KOTHUTUBHBIX (DYHKIIUHA.
I'eneTnyeckrue MexXaHU3MBbI
CUMOHMOreHe3a, MEXaHU3MBbI
B3aNMO/JICUCTBUSA «XO35HH — Mapa3suT»
U «XO3IMH — MUKPOOHUOM.
['eHeTn4eckue acreKkTbl KOHTPOJIS U
M3MEHEHHUS HACJIEICTBEHHOMN
uH(popMalNK B TOKOJICHUSAX KIIETOK

Y OPTaHU3MOB.

JleMmoHcTpanum

TabymIbl M cXeMbl: « MHOKECTBEHHBIN
ajieau3My, «B3aumMoieicTBHE TEHOBY

PackpriBath comepkaHre TEpPMUHOB U
MOHSTHUI: MHOKECTBEHHOC JICHCTBHE
reHa (Tuieliorponus),
KOMIIJIEMEHTAPHOCTbh, IUCTA3,
OJIMMEpUS.

OrnpeaensTs GOpPMBI B3aMMOCHCTBHUS
aJlJICIbHBIX U HEeaJUICJIbHBIX T'CHOB.
[IpuBOAUTE MPUMEPHI IIEMOTPOITHOTO
JICUCTBUS T'€HOB.

Pemarn reneTnueckue 3agauu

Ha B3aUMOJICHCTBUE HEAJUICIbHBIX
T'€HOB

Hroro yacoB 1o Teme

10

87



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

13 | Tema «3aKOHOMEPHOCTH U3MEHYHMBOCTH
13.1 | i3MmeHYuBOCTH 1 B3aunmopelictBrue reHoTHNA U CPEBI PackpeiBath copepxanre TEpPMUHOB U
IIPU3HAKOB. Buasl pu GopMUpOBaHUU (HEHOTHIIA. MTOHATHI: U3MEHYUBOCTb,
U3MEHYUBOCTU N3MeHYnBOCTh PU3HAKOB. HEHACJICCTBEHHAsI NU3MEHUYHUBOCTb,
KauecTBeHHBIE U KOJIMYECTBEHHBIE HACJIEACTBEHHAs! NU3MEHYNUBOCTb.
IIpU3HAaKUA. Buabl ”3MEHUMBOCTH: CpaBHUBATh HEHACIIEACTBEHH YIO
HEHACJICCTBEHHAS U HACJICACTBEHHAsA. | U3MEHYMBOCTb C HACJIECACTBEHHOM.
JleMmoHCcTpanum [IpuBOAUTH MPUMEPHI KAYECTBEHHBIX U
Tabauiet u cxembl: «Bums KOJIMYECTBEHHBIX PU3HAKOB
U3MEHYUBOCTIY. OpraHU3MOB, IPOSIBJICHUN
OOGopynoBaHme: )XUBbIC U TepOapHbIE | Y OpraHU3MOB HEHACIIEACTBEHHOMN U
AK3EMIUIAPBI KOMHATHBIX PACTEHUM; HAaCJIECTBEHHOW U3MEHYMBOCTH
pUCYHKH ((poTorpadun) )KUBOTHBIX
C PA3NIMYHBIMHU BUJIAMHU U3MEHYUBOCTH
13.2 | MonudukarmonHas 2 MonaudpukaloHHas U3MEHYUBOCTb. PackpeiBaTh conepkaHue TEPMUHOB U
U3MEHYUBOCTH Ponb cpeast B popmupoBaHumn MOHATUI: MOAU(DUKALIMOHHAS, WU

MOAU(PUKALIMOHHON U3MEHUYHUBOCTH.
Hopwma peakuuu npusHaka.
BapranmonHsii psax v BapyualMoOHHas
kpuBas (B. Moranncen). CBoiicTBa
MOIU(PUKAITIOHHON U3MEHUYUBOCTH.
JdeMoHCcTpanuun

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

(heHoTUNIMYECKast, U3MEHUYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BApHUALIMOHHAS KpUBasi, HOpMa
peakuuy nNpu3HaKa,

MOAU(UKAIIAH.

XapakTepru3oBaTb CBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTH.
ITokasbIBaTh pOJIb YCIOBUM BHEIIHEN
Cpelbl B pa3BUTUU MOAU(DUKAIIMOHHON
W3MEHYMBOCTH Y OPTaHU3MOB.
Ctpouth BaprallMOHHBIE PSJIBI U

88



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

C mpuMepaMu MOJU(PUKAITTOHHOM
MU3MEHYUBOCTHU.

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

rpauK KpuBOl HOPMBbI pEAKIIUU
IIPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3 | 'enoTunuueckas I'eHOTHIIMUECKAs! N3BMEHUUBOCTD. PackpbiBaTh conepxaHue TEPMUHOB U
U3MEHYHMBOCTb. CBolicTBa reHOTUITMYECKOU HOHATUI: KOMOMHATHBHAS
KombunarusHas U3MEHUYHMBOCTU. BHUIBI TEHOTUIIMYECKON | U3MEHUYMBOCTh, MyTallOHHAs
U3MEHYHMBOCTD U3MEHYMBOCTU: KOMOMHATUBHAS, M3MEHYUBOCTh, KOMOMHAILINU, MYTALIUH.

MYTal[MOHHAS. XapakTepu3oBaTh CBOMCTBA
KoMOunHaTnBHast ”3MEHYMBOCTD. T€HOTUIINYECKOW N3MEHUYUBOCTH.
Meiio3 1 oJI0BOM IPOLIECC — OCHOBA OnuceIBaTh MENWO3 U MOJOBOM IIPOLIECC
KOMOWHATUBHON M3MEHYUBOCTH. KaK OCHOBY MPOSBJIEHUS Y OPraHU3MOB
Posib KOMOMHATUBHON N3MEHYMBOCTH KOMOMHATUBHON M3MEHYUBOCTH.

B CO3/ITaHUU T€HETUYECKOTO IToka3bIBaTh HA KOHKPETHBIX PUMEpPaxX
pa3Ho0Opa3us B rpeaeaax 0THOro POJIb KOMOWHATUBHOW U3MEHUYHUBOCTH
BUJA. B CO3/1aHUM T'€HETUYECKOI0
JleMoHCTpanu pa3sHO0Opa3us OpraHu3MoOB B Ipeeax
Tabnuup! u cxembl: «kKomMOMHAaTUBHAsS | OJHOTIO BUJA.

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

13.4 | MyranuoHHas MyTtanroHHas H3MEHYUBOCTh. Buibl PackpeiBaTh conep:kaHue TEPMUHOB U
U3MEHYUBOCTb. MyTalUi: T€HHbIEC, XPOMOCOMHEIE, IOHATHN: MyTallUU, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abeppanun),
MYTalMOHHOT O VMHIYLIUPOBAaHHBIE MyTalWU. SAEpHbIE | MONUIUIONINS, AHEYTUIOUAUS, MYTaHT,
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mporiecca.
OIUTeHETUKA

Y [IUTOIIa3MaTUYECKUE MYTAIUH.
CoMarnyeckue v MoJOBbIE MYTAILIUH.
[IprurHbI BOBHUKHOBEHUS MYTallUH.
MyTareHsl U UX BIUSHUE

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

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

POJIb dnUeHemMUYecKux hakxmopos

8 HACIe00B8AHUU U UBSMEHUUBOCMU
GeHomunuyeckux npusHaKos

¥V Op2aHU3MO8.

JemoHcTpanumn

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

Tabnuiel U cxeMbl: «['eHeTHUeCcKue
3a00JIeBaHMs YesloBeKa», «Buabl
MYyTaLum».

OO6opynoBanme: )KuBbIC U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
pUCYHKH ((poTorpadun) )KUBOTHBIX

C Pa3IMYHBIMU BUJIAMHU
U3MEHUYHUBOCTH.

MyTareHsbl.
[IpuBoaUTE pUMEPHI MyTALIHM,
BCTPEYAIOLIUXCS Y PA3HBIX OPraHU3MOB.
Knaccudunmnposats MmyTaruu

10 pa3HbIM OCHOBAHUSIM.

Paznuuate Ha n300pakeHusxX (cxemax,
Ta0JIUIaX ) TeHHBIC MYTallUH,
XPOMOCOMHBIE TIEPECTPOUKHU Pa3HBIX
BUJIOB: JIENICLIUH, TYTUIMKALIUH,
TPaHCIOKAllM1, THBEPCUU; TEHOMHbIEC
MYyTalUU.

CpaBHUBATh MEXK]ly COOOW MyTalluu
pPa3HbBIX BUJIOB.

XapakTepru3oBaTh CBOMCTBA
MYyTallMOHHON N3MEHYUBOCTH.
HaspiBats npuunHbl MyTaIuu,
BBISIBJIAITh UICTOUHUKU (PAKTOPOB-
MYTareHOB B OKPYXKAIOIIEH Cpee
(KOCBEHHO).

[IpuBoUTH POPMYIMPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIIOB U
HACJICJICTBEHHON M3MEHUYNBOCTHU

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

MUKpOTMperapaTax)»
HToro yacoB o teme 6
14 | Tema «I'eHeTHKA YeJIOBEKA»

14.1 | I'enetuka yesaoBeKa. 3 Kapuotun uenoseka. Mexaynaponnass | PackpbiBaTh cofepKaHUE TEPMHUHOB U
Mertonbl nporpaMma MccieJOBaHusl TeHOMa NOHSTUI: CEKBEHUPOBAHUE, KapTa
MEUIIUHCKON yesoBeka. MeTo/ibl M3y4eHUsl TeHETUKU | XPOMOCOMBI, MPOOAaH/1, HACIEICTBEHHbIE
TE€HETUKHU YeJI0BEKa: F€HEaIOTMYECKU, 007e3HU (MOHOTCHHBIC, TTOJIMTEHHBIE,

OJIM3HEIOBEIN, INTOTCHETUYCCKUH,
MOMYJISUOHHO-CTATUCTUYECKU U,
MOJIEKYJIAPHO-TEHETUYECKUM.
CoBpeMeHHOE onpeieIeHue TeHOTUMA!
MOJITHOTEHOMHOE CEKBEHUPOBAHHE,
T€HOTUITMPOBAHKE, B TOM YHCJIIC

¢ nomoisto [TIIP-ananmu3a.
HaciencrBennbie 3a00J1€BaHus
yesioBeKa. I eHHbIe U XpOMOCOMHBIE
OoJie3HU yenoBeKka. bonaesnu

C HaCJIeICTBEHHOM
MPEAPACTIONIOKEHHOCThIO. 3HAUEHHUE
MCIUIIMHCKOU T€HETHKHI

B MPEJIOTBPAIICHUH U JICYCHUHU
IeHETHYCCKHUX 3a00JICBaHUI YeIIOBEKA.
MeuKo-TeHETHYECKOE
KOHCYJIbTUpOBaHue. CTBOJIOBBIC
kieTku. [IoHsATHE «T€HEeTUYEeCKOro

TE€HHBIE, XPOMOCOMHBIE), MEAUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJIOBAs IUATHOCTHUKA, aMHUOLICHTE3.
[lepeyuncisaTe 0COOCHHOCTH U3YYCHUS
FCHETUKHU YE€JI0BEKA U METObI
MEJIUIIMHCKON T€HETUKH.
XapakTepru30BaTh METO/Ibl U3YUCHUS
T€HETHKU YeJioBeKa (TeHea IornuecKui,
OJM3HEIOBEIN, TUTOTCHETUUCCKUH,
MOJIEKYJIAPHO-TEHETUYECKHU,
MONYJIALIMOHHO-CTATUCTUYECKHIN).
OnuceIBaTh 1EH, 3a1a91 U
JOCTHKEHUST MEXKTYHAPOIHOM
porpaMMmsbl «I €HOM YeTOBEKay.
Paznuuats Ha n300pakeHUAX (CXxemax,
Ta0IUIaX ) KapThl XPOMOCOM
(remeTuueckue, PU3NIECKUE,
CHUKBEHCOBBIEC).
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rpy3a». DTUYECKUE ACTIEKTHI
UCCIIEZIOBAaHUN B 00J1acTH
PENAKTUPOBAHMS TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue GpakToOpbl NOBBILIEHHOM
YyBCTBUTEJILHOCTHU YEJIOBEKA

K (pU3MUECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKPYXKarOLIEH CPeJIbl.
I'eneTnueckas nmpeapacnoaoKeHHOCTh
YEJI0BEKa K IaTOJIOTUSIM.
JleMmoHcTpanum

Tabauue! u cxemsl: «Kapuorun
YeJI0BeKa», «MeTobl H3ydeHus
TEeHETUKHU YeloBeKa», «I eHeTnueckne
3a00JIeBaHUS YETIOBEKaY.
IIpakTuyeckas padora
«CocCTaBIIEHHE U AaHAJIN3 POJIOCITOBHON»

OnuchiBaTh METOABI COBPEMEHHOTO
OMpEeICJICHUS] TEHOTHUIIA OpraHu3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM YHCJIIC

¢ nomoupro [111P-ananm3a.
XapakTepru3oBaTh HACIICICTBEHHbIC
3a00J1€BaHUs YeJIOBEeKa U 3a00JICBaHU
C HaCJIEICTBEHHOM
MPEAPACTIOIOKEHHOCTHIO.
CpaBHUBATh T'€HHbBIE, XPOMOCOMHBIE
0oJIe3HH YeJIoBeKa U 00JIE3HHU

C HaCJEJICTBEHHOMN
MPEIPaACIIONOKEHHOCTHIO.

VY cranaBiMBaTh B3aUMOCBSI3b MEXIY
HAacCJIEICTBEHHBIMHU 3a00JI€EBaHUSIMU

YEJI0BEKA M UX TCHETUUYECKOM OCHOBOM.

OO0O0CHOBBIBAThH 3HAUYEHUE MEIUKO-
TCHETHYECKOT0 KOHCYJILTHPOBAHUS
B IIPEIOTBPAIIICHUH H JICYCHUN
HAaCJIEICTBEHHBIX 3a00JIEBaHUN
yeJIoBEKa

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

CCJICKIINH

3apoKICHUE CEJICKIIUU U
JIOMECTHUKAIIMH. Y YCHUE
H.W. BaBunosa o LlenTpax

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

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

JUTSL CEJIEKIIMOHHON PaboTHI.
JemoHcTpanumn

[Toprpetsr: H. 1. BaBunos,

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

B HACJICJICTBEHHOM U3MEHYHUBOCTH.
JlaboparopHnasi pabora
«M3yueHune copToB KyJIbTYPHBIX
pacTeHui U Nopoj JOMAIIHUX
YKUBOTHBIX)

IIOpOJa, ITaMM.

IlepeuncnsaiTe OCHOBHBIE STaIlbI
Pa3BUTHSI CEJIEKIIMU KaK Ipouecca u
HayKHU.

XapakTepu30BaTh COACPKAHUE YUCHUS
H. 1. BaBunosa o Llentpax
IPOUCXO0XKIEHUS U MHOI000pa3us
KYJIbTYPHBIX PACTECHHM.

ITokaseiBath LleHTpBI IPOUCXOKAECHUS U
MHOT000pa3usi KyJIbTYPHBIX PaCTEHUN U
LleHTpbl JOMECTUKALIMU JOMAIIHUX
’KUBOTHBIX Ha KapTe MHUPA, CBA3bIBATH
MX MECTOITIOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS JPEBHEMIINX
ABIIN3ALAH.

CpaBHUBATH COPT, IOPOAY, LITAMM

C BUAAMU-POIUYAMH.

OO60CHOBBIBATh 3HAYECHUE 3aKOHA
TOMOJIOTMYECKUX PALOB B
HACJIEICTBEHHON NU3MEHYMBOCTH

H. . BaBunosa muis1 CeleKIMOHHON
paboTHI.

OnuckIBaTh NEPCIIEKTUBBI
JOMECTUKAIIMU U CO3/1aHHE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, ITOPOJ
JOMAIITHUX >KUBOTHBIX U IITAMMOB
MHUKPOOPIaHU3MOB
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15.2

MeTtoapl
CEJICKLIMOHHOM
pabotel. CoxpaHeHHe,
WM3y4YCHUE U
HCITOJIL30BaHUE
TeHETHYECKHUX

pecypcoB

MeTonbl CeNeKIIMOHHON Pa0OTHI.
HckyccTBeHHBIN OTOOP: MacCOBBIN U
WHJIUBUIYaJbHbBIA. DTaIbl
KOMOWHAIIMOHHOM CEJIEKIINH.
Hcnpiranue npousBogurenen

o MOTOMCTBY. OTOOp 1O FEHOTUITY

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

¢ nomoibo ananu3a JIHK.
HckyccTBEeHHBINM MyTareHes Kak METO/
CEJICKIIMOHHON pabOTHI.
PagnannoHHBIN 1 XUMUYECKUNA
MyTareHe3 Kak UICTOYHUK MYTalluid

Y KyJIbTYPHBIX ()OpM OpraHU3MOB.
Hcnonb3oBanre reHOMHOTO
pEOaKTUPOBAHUS U METOJIOB
pexkomOunanTHbIX JJHK a1t momydenust
HMCXOAHOI0 MaTepralia JiJisl CEJCKIINU.
[TonyyeHne noaUIIONAOB.
BuyrpuBugoBas rudpuanzanusi.
BiM3KOpOICTBEHHOE CKPEIIMBAHUE,
i uHOpuauHr. HeponcrBennoe
CKpElIMBaHUE, WIH ayTOPUIUHT.
I'eTepo3uc u ero NpuYMHEL.
Hcnonb3oBanue rereposuca

B cenekunu. OtnanéHHas
rubpuauzanus. [Ipeononenne

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSTUH: UCKYCCTBEHHBIN 0TOOP,
IIPOU3BOIUTEIH, IKCTEPHEP,
OJIM3KOPOACTBEHHOE CKPEIIUBAHKE, WU
WHOPUIUHT, HEPOJCTBEHHOE
CKpelIMBaHUEe, WK ayTOPUIUHT, YUCTas
JIUHUSI, TeTepo3uc (TudpuiHas cuia),
F€HOMHOE PEJIaKTUPOBaHUE,
MCKYCCTBEHHBIN MyTareHes, (pakTopbl-
MyTareHsbl, MOJUIIJION IbI, OTAAIEHHAS
ruOpUaM3alnsl, CCKBEHUPOBAHHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHHI U KUBOTHBIX:
MCKYCCTBEHHBIN O0TOOD U
rUOpUIU3ALINIO.

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

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

10 TIPEOJIOJICHUIO OECTLITIONMS
MEXBUJIOBBIX THOPHUIOB.

Paznuuate Ha n300paXkeHUsX (cxemax,
TabJIMIIaX) Y OTJEIbHBIX
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OecrIoIus MEXBUJIOBBIX THOPHUIOB.
JlocTrKeHus CENeKIUU PACTCHUN U
KUBOTHBIX. «3€1€Has pesoIIoOYUs ).
CoxpaHeHue U U3y4€HHE TeHETHYECKUX
PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
IUKWX POIMYEHN JJIs1 CO3IaHUS HOBBIX
COpPTOB U THOPHUIOB
CEIIbCKOXO035IMCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasnenue
2eHemu4ecKuMu pecypcamu
CelbCKOXO3AUCMBEHHBIX U
NPOMBICTIOBLIX HCUBOMHBIX 8 YEAAX
VAVHULEHUS. CYUeCMBYIOUWUX U CO30AHUS
HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM
yucie ¢ NPUMEHEHUEM COBPEMEHHBIX
Memo008 HAYUHBIX UCCNe008AHULL
nepeoosulx uoell U nepCcneKmueHbLX
MEexXHOI02UL.

JdeMoHCcTpanuu

Iloprpeter: H. U. BaBuiios,

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

TaGaunbl U cxeMbl: «MeToabl
celekumny, «OTaanéHHas
rudbpuan3anusy, «Myrareuesy.
JlaGopaTopHas padora

«M3ydyeHne METOI0B CEIEKITUU

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

B 00€CTIeYeHUH MPOI0BOJIBLCTBEHHOMN
0€e30ITaCHOCTH YeJIOBEYECTBA.
[TpuBOANTH KOHKPETHBIE TPUMEPDI
JTOCTHUKEHUHN CEJICKIIUM KYJIbTYPHBIX
PacTeHUH U IOMAITHUX KUBOTHBIX

B Poccun
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pacTeHumn»

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

B TEIUIMYHOE XO3SIMCTBO,

B J1a00paTOpPHUIO arpOyHUBEPCUTETA WITH
Hay4HOI'O LIEHTPA)»

Hroro

4acoB I10 TEME 4

16

Tema «BHOTEXHOJIOrus 1 CHHTETHYE

CKasl OMOoJIOTus»

16.1

buorexHomorus kak 1
HayKa M OTpacib
TIPOM3BOJICTBA

OOBEKTHI, UCTIONH3YEMbIC

B OMOTEXHOJIOTUH, — KJIETOYHBIE U
TKaHEBbIC KYJIbTYPHI,
MHKPOOPTaHU3MBbl, UX XapaKTEPUCTHUKA.
TpanunrionHas GMOTEXHOJIOTUSI:
xJie0onedyeHre, nojayuyeHue
KHCJIOMOJIOYHBIX TPOJYKTOB,
BUHOJIeTTUE. MUKPOOHOIOTrHYECKUit
cuHTe3. OOBEKTHI
MUKPOOUOJIOTUYECKUX TEXHOIOTHIA.
ITpou3zBojicTBO O€ka, aMUHOKUCIIOT U
BUTAMHUHOB.

JdemoHcTpanumn

Tabymib! 1 cxeMmbl: «Mcrons30Banue

PackpsiBaTh conep:kaHle TEPMUHOB U
MOHSATUHN: OMOTEXHOJIOTHS,
TpagullMOHHAsE OMOTEXHOJIOT U,
MUKPOOUOJIOTUYECKUN CUHTE3,
MUKPOOUOIOTHYECKash TEXHOJIOTHSI.
[lepeuncnsaTe HarpaBICHUS
OMOTEXHOJIOTUY; IIETTU U 3a]1a4H,
CTOSIIIIHE TTepe]l OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3YyEeMble B OMOTEXHOJIOTHH,
KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MHKPOOPTaHU3MBL.

OnuchiBaTh OCHOBHBIE METO/IbI
TPaIUIIMOHHON OMOTEXHOIOTUHU U
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MUKPOOPTaHU3MOB B ITPOMBIIIJICHHOM
IIPOU3BOJICTBEY.

JlaGopaTopHas padora

«3yuenne 00bEKTOB
OMOTEXHOIOTUM.

IIpakTuyeckas padora
«ITonyyeHnrne MOIOYHOKHUCIIBIX
IPOAYKTOBY.

dkckypceus «buorexHonorus —
Ba)KHEUIIIasi TPOU3BOJUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOIOTUYECKOE
IIPOU3BOJICTBO)»

TOCTHUKEHUS MUKPOOUOJIOTUYECKON
TEXHOJIOTHH.

OO0O0CHOBBIBAThH 3HAUYEHHUE
OMOTEXHOJIOTHU

JUISL CEIbCKOXO03SIMICTBEHHOI'O
MIPOU3BO/ICTBA

16.2

OcCHOBHBIC
HAIMpPaBJICHUS
CHUHTETUYECKOM
OHoJIOrnu

Co3ganve TEXHOJIOTHH U
MHCTPYMEHTOB LI€JI€HAPABICHHOT O
WU3MEHEHUS U KOHCTPYUPOBAaHHUS
TF€HOMOB C LENBI0 MOJIYYECHHUS
OpPraHU3MOB U UX KOMIIOHEHTOB,
coZIepKalIuX HE BCTPEYAIOIINECs

B IIPUPO/i€ OMOCUHTETUYECKUE TTYTH.
Knerounas nnxxenepusi. Metoasl
KYJIbTYPbI KJIIETOK Y TKAaHEW pacTeHUI U
#UBOTHBIX. Kpriobanku. Comarnueckas
rUOpUIU3aLNS U1 COMAaTUYECKUMA
sMOpuorenes. Mcnonbp3oBanue
rarion/ioB B CEJIEKIIMHM PACTEHUM.
llonyuenue MOHOKIOHANIbHBIX AHMUMEI.

PackpbiBaTh conepkaHue TEPMUHOB U
MOHATUM: KIIETOUHASI HHXKEHEPUSs,
KJIETOYHAsl TEXHOJIOTHSI, METOJ
KYJIBTYPBI KJIIETOK U TKaHEW,
TOTUIOTEHTHOCTb, IUIFOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIbHOE
pPa3MHOXXEHHUE PACTEHU, COMaTUYECKas
ruOpuan3alysl, rarion ibl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U ITOJINKJIOHAJIbHBIC
AQHTHUTENA, METO/ TPAHCIUIAHTALNU SIED,
KJIOHUPOBAHUE.

XapakTepu3oBaTh OCHOBHBIE
HaIlpaBJICHUs] CAHTETUYECKOM

OHOJIOTHUH.
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Hcnonvzo6anue MOHOKIOHAILHBIX U
NOJUKTOHAIbHBIX aHmumer

6 meouyune. ICKycCTBEHHOE
OIJIOAOTBOPEHHUE. PEKOHCTpYKIIUA
SIMIEKJIETOK U KIIOHUPOBAHUE
KUBOTHBIX. MeTo/ TpaHCIUIaHTalluN
SIAEp KIETOK. Texnono2uu
0300pP08IeHUs, KVIbMUBUPOBAHUS U
MUKPOKIOHAIbHO20 PAZMHONCEHUS
CeNbCKOXO03AUCBEHHBIX KYIbMYP.
JleMmoHcTpanum

Tabmaunel 1 cxeMsl: «KierouHas
WHKEHEPUSD)

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

OrnennBaTh 3HAYCHUE CHHTETUYECKOM
OMOJIOTHH IS CENBLCKOr0 XO31CTBa U
METUIMHBI

16.3

XpOoMOCOMHas U
reHHas UH)XXKCHEPUsT

XpOMOCOMHAasl U TCHHAsI NHKEHEPHUSL.
NckyccTBEHHBINM CUHTE3 TE€HA U
KOHCTPYHMPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mparnceenmvix
op2anu3mo8. J1oCTHXKEHUs U
IIEPCIEKTUBBI XPOMOCOMHOW U TEHHOMN
WHKEHEPUHU. DKOJIOTUYECKHUE U
ATUYECKHE MPOOIeMbl TEHHOU
VUHKCHEPUH.

JleMmoHcTpanum

Tabnuiibl U cxeMbl: «I'eHHas
WHXXEHEPUSD)

PackpeiBaTh cogepxanne TEpPMUHOB U
TOHSTUI: TEHHAs] UHXKCHEPUS,
PECTPUKLUOHHBIE YHOH YKJICA3bl
(pecTpuKTa3bl), TUMKHAE KOHIIBI,
MJIa3MUIbI, PECTPUKIIMS, TUTHPOBAHHUE,
TpaHcpopMalusi, CKPUHHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOIU(PUIIUPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOABI PEMPOTYKTUBHOTO
Y TEPANEBTUYECKOrO KJIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUH U CITIOCOOBI
TEHETUYECKOU MHKECHEPHH.
XapakTepru30BaTh JOCTUKECHUS T€HHOU
VHXXEHEPUU.
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OneHuBaTh YKOJIOTHYECKUE U
ATUYECKHUE TTPOOJIEMbI KIIOHUPOBAHUS U
CO3/IaHMs1 TPAHCTEHHBIX OPraHU3MOB,
MEPCIIEKTUBBI Pa3BUTHUSI XPOMOCOMHOM
Y T€HHOU UH)XEHEPUU

16.4

MenunuHckue
OMOTEXHOJIOTUH

MenunuHCKuEe OMOTEXHOIOTHH.
Ilocmeenomnas yugposas
meouyuna. IL[P-ouacnocmuxa.
Memabonomnolii ananus,
2eHOYEHMPUYeCKUL AHAIU3
npomeoma ueiosexa 0 OYeHKU
COCMOsIHUSL €20 300P08bS.
Hcnonvsosanue cmeoioswix Kiemox.
Tapeemnuas mepanus paxa.
3D-6uounsicenepus onsn paspabomxu
@DYHOAMEHMATILHBIX OCHOB
MEOUYUHCKUX MEXHOI02ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel coYemanuem
MEXHON02UL MPEXMEPHO20
buonpunmunea u ckaggonounea
0J151 peutenus 3a0a4
NePCOHATUZUPOBAHHOU MEOUYUHDL.
Co3z0anue 86eKMOpHbIX BAKYUH C Yeblo
obecneyenusi KOMOUHUPOBAHHOU
3auwumot om 6036youmeneit OPBHU,
YCmManogenue MOIeK)IAPHbIX
MeXanu3mMo8 yHKYUOHUPOBAHUS

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSATUHN: METUITUHCKAS
OMOTEXHOJIOTHS, META00JIOMHBIN
aHaJn3, TEHOIICHTPUYECKUM aHau3,
NepCOHATN3UPOBAHHAS MEIUIMHA,
pereHepaTuBHas MEIUIIMHA.
XapakTepu3oBaTh METO/IbI
MeTa00JIOMHOTO ¥ TEHOLICHTPUUECKOTO
aHaJIM3a; UCTOJb30BAHUE CTBOJIOBBIX
kietok; [II[P-nnarnocTuky; TapreTHyro
TEpaNuio paka
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PHK-cooeparcawux supycos,
8bI3bIBAIOUUX 0COOO ONACHbIE
3a601e6aHUs YEN08EKA U HCUBOMHBIX

Htoro yacoB 1o Teme 4
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIIACC

HanmenoBanue

No KommuaectBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3zeioB U TeEM [IporpammHoOe conepxkaHue

n/m 4acoB oOy4arommxcs

y4eOHOro nmpeamMera
1 | Tema «3apoxaeHne u pa3BUTHe 3BOJIOIUOHHBIX NMPEACTABJICHUI B OHMOJIOTMH »
1.1 | DOBooIMOHHAs 1 OBommonmonHas teopust Y. Jlapsuna. PackpeiBath copepxanre TEpMUHOB U

teopus Y. [lapeuna

[TpeanochlIKu BOBHUKHOBEHUS
napBuHHA3Ma. JKU3Hb U HAy4YHas
nestenbHOCTh Y. JlapBHHA.
JdeMoHCcTpanuun

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

K. KroBbe, Y. [{apBuH.

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

(o Jlamapky)», «MexaHuzm
dbopMupoBaHUS TPUCTIOCOOICHUN

y PaCT€HHI U KUBOTHBIX

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

MOHSATUI: KpEallMOHU3M, BU/I,
cUCTeMaTHKa, OMHapHas HOMEHKJIATypa,
MCKYCCTBEHHAsI CUCTEMA
KJaccuuKaIi OPraHu3MOB,
HUCTOPUYECKUN METOI, TAPBUHU3M.
XapakTepu3oBaTh B3I bl
Apucrorens, OMmnenokna, Jlykpenns
Kapa, [Ix. Pest Ha pa3BuTHe )KUBOU
MIPUPO/IBI.

Ouenusath Bkiag K. JIuaues

B pa3BUTHE OMOJIOTHH.

CpaBHUBaTh B3rJISbI HA BUJ U
spomonuio K. JIunues, XK. b. Jlamapka
u Y. [lapBuHa.

Kpurnueckn oneHuBaTh
KpPEalMOHUCTCKUE B3TJISIAbI HA JKUBYIO
MIPUPOTY.

[lepeyucnsate KyJIbTYpHO-UCTOPUUECKUE
1 €CTeCTBEHHO-HAy4YHbIE MTPEMOCHUIKI
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MOSIBJICHUA 3BOJIIOLIMOHHON TEOPUU

Y. JlapBuHa.

OnuceiBaTh poib UCTOPUIECKOTO
METO/1A.

Nznarath cynmHOCTh 3BOIIOIMOHHOM
teopun Y. JlapsuHa.

Ha3sbiBaTh 0cHOBHBIE (hakThl OHorpaduu
Y. JlapBuHa U dTaIlbl CO31aHUS UM
ABOJIFOLIMOHHON TEOPUHN

1.2

JIBMKYIIIHE CUJIBI
ABOJIIOIIMHA BUJOB
o Y. JlapBuny

JIBMKyIIME CUIIBI YBOJIIOIIMU BUIOB
no Y. Jlapeuny (BeIcOKast
MHTEHCUBHOCTbH Pa3MHOKECHHUS
OpPraHM3MOB, HaCJEICTBEHHAs
M3MEHYUBOCTh, OOpHOa

3a CyILIECTBOBAHUE, €CTECTBEHHBIN U
HMCKYCCTBEHHBINA O0TOOD).
JdemoHcTpanuu

Iloptper: Y. /lapBuH.

Tabnuibl U cxeMbl: «DOpMbI OOPHOBI
3a cymiecTBoBaHue, «Ilopoab
roiyoei», « MHOrooopasue
KyJbTYPHBIX (DOPM KaIlyCThI»,
«ITopobl mOMaNTHUX JKUBOTHBIXY,
«Cxema 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIIEHUSI ABUKYIIIUX CHJT
SBOJIIOLIAM

PackpsiBaTh conepkaHle TEPMUHOB U
NOHSATUI: HACJIEICTBEHHOCTD,
M3MEHYMBOCTb, UCKYCCTBEHHBINA OTOOP,
0opn0a 3a CylIecTBOBaHHUE,
€CTECTBEHHBIN 0TOOD.

N3narate CynHOCTh y4eHUs

Y. JapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh ABUKYIIUE CUIIbI
ABOJIOLNUH BUJOB 110 J[apBuHY.
[IpuMeHATh 3HaHUA O ABMKYILMX CHJIAX
ABOJIOLMH BUAOB 110 J[apBUHY

JUTsE OOBSICHEHUSI MHOT000pa3ust BUIOB,
OpPOJ, IOMAIIIHUX )KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUU
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1.3 | ®opmupoBaHue 1 OdopmiieHne cUHTETUYECKOM Teopun | PackpeiBaTh cofep:kaHre TEPMUHOB U
CUHTETUYECKON somonuu (CTI). Heittpanshas MOHATUHI: JTapBUHU3M, MyTallUU,
TEOPUH IBOJIFOLIUU Teopus 3Bosronuu. CoBpeMeHHas MYTALMOHHBIN IIPOLECC.

HBOJIIOLIMOHHASI OUOJIOTHUSI. OOBICHATH IPUYMHBI KPU3HCA
3HaueHKEe PBOITIOLMOHHON TEOpUHU JapBUHU3MA.
B (hOpMHUPOBAHUM €CTECTBEHHO- OG60CHOBBIBATH 3aKOHOMEPHOCTh
HAay4YHOW KapTUHBI MUpAa. TpaHcpopMallMK TapBUHU3MA
JleMmoHCcTpanum B CUHTETHYECKYIO TEOPHIO 3BOJIFOLIUU
[Moprpetsl: C. C. UeTBEepUKOB, (CTD).
N. U. lllmansrayzen, Jx. XonmaenH, Mzmarate ocHoBHBIC MonoxkeHUss CTO.
J1. K. benses. OuenuBath Bkaaf . [le @pusa,
Tabauie! v cxembl: «OCHOBHBIE C. C. YerBepukosa,
IIOJIOKEHUSI CHHTETUYECKOU TEOPUHU N. N. llImansraysena, /1. K. bensieBa
ABOJIIOITUN B hopmuposanue CTD.
OuenunBath 3HaueHue CTO
B (hOpMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTUHBI MUPA
Hroro yacoB o teme 4
2 | Tema «Mukpo3Boaonus u eé pe3yjabTaTbI»

2.1 | Drambl 3 [Tonynsius Kak 3eMeHTapHast PackpeiBaTh conepxkaHue TEPMUHOB U
HBOJIFOIITMOHHOIO earuHuIa 3Booun. COBpeMEHHbIE MOHSATHUI: MUKPOABOIIOLIHUS,
nporecca: METO/Ibl OLICHKU T€HETUYECKOTrO MAaKpOA3BOJIIOIMS, MyTalliy, MOMYJISIIUSA,
MHKPOIBOJIIOLUS U pa3zHooOpasust U CTPYKTYPbI KOMOWHAIUK T€HOB, F€HO(POH/I,
MaKpPO3BOJIIOIIHSL. nonynauuid. I3menenue renogona AJIEMEHTAPHOE IBOJIIOLIMOHHOE SIBJICHUE.
[onymsiius — MOMYJIALIMY KaK 3JIEMEHTAPHOE XapakTepu30BaTb MUKPOIBOIIOLUIO KAK
3J€MEHTapHas ABOJIIOLIMOHHOE SIBJICHUE. 3aKOH ATaN MOSIBJICHUSI MIPUCIIOCOOTICHUN U

CAMHHUIIAa 5BOJIIOIINN

I'CHCTHYCCKOI'O paBHOBCCHA

BUJI000pa30BaHUS.
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JIx. Xapau, B. BaitnOepra.
JdemoHcTpanumn

Tabnuipl 1 cxeMbl: «MyTarmoHHas
U3MEHYUBOCTBY, «IlomynsiuuoHHast
CTPYKTYpa BUAa», «Cxema mposiBICHUS
3akoHa Xapau—BaitnGepray.
JlaGoparopHuasi padora

«BpIsIBIEHHE U3MEHUMBOCTH Yy 0CO0€H
OJIHOTO BUJIA»

XapakTepu30BaTh MOMYJSIINI0 KAK
AJIEMEHTAPHYIO €IUHUILLY SBOJIFOLIUH.
[lepeuunciiaTe NpU3HAKK HUACATBHON
MOMYJISIIUN U OOBACHSTH YCIOBHSI
BBIITOJIHEHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEIOLINECS 3HAHUS

JUTsL OOBbSICHEHUST TPUYMH U3MEHYUBOCTH
y ocobeii ogHOTO BUAA

2.2

DJIeMeHTapHbIC
(bakTopbI HBOTIOIUU

DOnemeHTapHble (PaKTOPBI (IBUKYILKE
CHUJIBI) ABOTIOLMH. MyTallMOHHBIN
nporiecc. KomOuHaTuBHas
M3MEHYHMBOCTD. [Ipeiid renos —
CIIy4allHbIC HEHANPABJICHHBIC
M3MEHEHHMS 4acTOT aJUIeNIen

B onmyssusax. pQext ocHoBaTersl.
Dppexm 6ymwvirouHo20 copavluKa.
CHudicenue 2enemuyecko2o
PAa3Hoo0pasus: NpUYUHLL U C1e0CMBUSL.
IIposesnenue s¢pgpexma opetigha eeros
8 OOLUUX U MATILIX NONYIAYUSIX.
Murpaunu. M30ms0uus nonyisiuui:
reorpaduueckast (IpocTpaHCTBEHHAs),
Ouosiornueckas (pernpoayKTUBHAS).
JleMmoHcTpanum

Hoprpersl: C. C. UeTBEpUKOB,

. Maiip.

PackpbiBaTh conepxaHue TEPMUHOB U
MTOHSITAM: MYTallMOHHBIN MPOLIECC,
KOMOWHATHUBHAs U3MEHYUBOCTb,
MONYJIAIIMOHHBIE BOJIHBI, Ipeii() TeHOB,
MUTpaIu, U30JIALMs, reorpaduueckas
(IpocTpaHCTBEHHAs) U30JIALINS,
Oounonoruyeckas (penpoayKTUBHAS)
u3osius, 3¢ dexT ocHoBaTes, Y heKT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh JI€MEHTapHbIE
(hakTOpHhI (JIBMKYILIUE CUIIBI) SBOJTFOIIUH.
Ouenubats Bkiag C. C. YerBepukona,
9. Maiipa B pa3BUTHE 3BOJIIOIMOHHOT O
YUCHHUSI.

OOBSACHITH TPUUUHBI HEHATTPABICHHOTO
JEHUCTBHS DIIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (PaKTOPOB.

[IpuMeHsATh UMEIOIIECS 3HAHUS
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TaOauuel ¥ cxeMbl: «/IBHKYyIIME CHITBI
ABOITIOLHUMNY, « DKOJIOTHYECKast
W30JIALUS IONYJISALUNA CEBAHCKOU
dopenmny, «I"eorpaduueckast H30IAIMSL
JIUCTBEHHUIIBI CHOUPCKOHN 1
JINCTBEHHHUIIBI JAYPCKOW»,
«lTomyALIMOHHBIE BOJHBI YUCIEHHOCTH
XUITHUKOB U KEPTB»

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

2.3

EctecTBenHBbIM
oTbop —
HAIPaBJIAOMINA
(hakTOp ABOJIOLINHU

EcrectBenHsbIit 0TO0Op —
HANPABIISIOMIHKN (PaKTOP IBOJIOHUU.
®opMbI €CTECTBEHHOT'0 0TOOpa:
JIBUKYIIUH, CTAOMITM3UPYIOLIUH,
pa3phIBarOIINi (IU3PYNTUBHBIN).
[TonoBoit oT60p. Bo3HUKHOBEHUE U
ABOJIIOLHS COLMAIIBHOTO TTOBEAEHUS
KUBOTHBIX.

JemoHcTpanumn

Tabaunel ¥ cxeMbl: «Cxema qeiicTBUS
€CTECTBEHHOT0 0T00pay, «DopmMbl
O0pBLOBI 3a CYIIIECTBOBAHUEY,
«MHIyCTpHAIbHBIN MEIIAHU3M,
«7KuBBIE UCKOMIAEMBIE

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSATHUH: €CTECTBEHHBINH O0TOOP,
JBIDKYIIUN 0TOOP, CTAOMIM3UPYIOITHN
0TOOP, pa3pbiBarOLIN 0TOOP, MOJIOBOM
oT0op.

XapakTepu3oBaTh €CTECTBEHHBIA OTOOD
KaK JBUXKYIIYIO ¥ HAPABIISIONIYIO CHITY
HBOJIIOINH, €T0 (POPMBI.

Paznmuuate HopMbl €CTECTBEHHOTO
oT0opa B MOMYJISAIUSIX, TPUBOIUTH
IpPUMEPHI ICUCTBUS B MOMYJIISIUAX
(hopM ecTecTBEHHOr0O 0TOOpA.
OOBICHATH MPEANOCHUTKH JIJIST ACUCTBUS
JBIDKYIICH ¥ CTaOMIM3UpYIOIeH Gpopm
€CTECTBEHHOr0 0TOOpAa.

CpaBHuBaTh POPMBI €CTECTBEHHOTO
oTOOpa, eNnaTh BEIBOJBI HA OCHOBE
CpaBHEHUSI.
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[IpuMeHATh UMETOIITHECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUIsl OOBSICHEHUS TTPOIIECCOB,
MIPOMCXOJISAIINX B IMOMYJISIITUASX BUJIOB
OpPTraHW3MOB

2.4

[Tpucnoco6ieHHOCTh
OpPraHu3MOB KaK
pe3yabTar
MUKPOIBOJFOIIMH

[TprcnocoOIeHHOCTh OPraHU3MOB KaK
pE3YyIABTAT MUKPOIBOJIIOIUU.
Bo3nukHOBEHHE MPUCITOCOOTICHU I

y OpraiusmoB. ApoMop§o3sl U
uauoanantauuu. [Ipumepsr
IpUCTIOCOOJIEHUN Y OPraHU3MOB:
Mopdonoruyeckue, Gpru3noIoru4ecKue,
OMOXMMHYECKHE, ITOBSICHYECKHE.
OTHOCUTETHLHOCTD MPUCIIOCOOJICHHOCTH
OpraHU3MOB.

JemoHcTpanumn

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

PackpeiBaTh conepxaHue TEpMHUHA
MIPUCTIOCOOJIEHHOCTh OPraHU3MOB
(amanranus), apomopdos,
UAMO0A AN TaIKs.

[IprBOIUTH KOHKPETHBIEC TPUMEPDI
IpUCTIOCOOTICHUI OpraHU3MOB
(mopdonoruueckue, puznoIOruUecKue,
OMOXMMHUYECKHE, TTIOBEICHUCCKHE).
OOBICHATH MEXaHU3M BO3SHHUKHOBEHUS
MPUCIIOCOOJICHUI Y OPraHU3MOB.
[IpuBouTH MpUMEpsI apoMoph030B U
MIM0AIaNTAlUN Y PACTCHUN U
KUBOTHBIX.

OOBSACHATH POJIL ApOMOP(}O30B

B OCBOCHHMH OpPraHW3MaMu HOBBIX CPeJl
oOUTaHUS.

OOBICHATH POJIb UAKOATANITAIIII

B [IPUCIIOCOOJIEHUH OPraHU3MOB

K KOHKPETHBIM YCIIOBUSM CPEJIbI.
JIloKa3bIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJIEHHOCTH Y TIPUBOJUTH
MPUMEPHI OTHOCUTEIHHOCTH aJjanTaIui.
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JlaboparopHasi padora
«IIpucnocoOaeHust OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11€JIECO00PA3HOCTHY.
JlaGopaTopHas padora

«3yuenune apomopho30B u
UIMOQJAITAllUN Y PACTEHUN U
KUBOTHBIX»

PackpbIBaTh 3HAUCHHUE TBIKYIIAX CHUIT
ABOJIIOIIUH B (DOPMUPOBAHUU
MIPUCIIOCOOICHH I

2.5

Bun, ero kpurepuu u
CTPYKTYypa

Bupn, ero kpurepuu u cTpykTypa.
JdeMoHCcTpanuu

Tabnuiet u cxembl: «Kpurepuu Buay,
«Bunpl-nBoitHukn», «CTpyKkTypa BruIa
B IIPUPOJIEN.

OoopynoBanme: repOapuu pacTEHUI;
KOJUICKIIUM HACEKOMBIX; Uy4esia MTHUIl U
3BEPEN PA3HBIX BUOB.
JlaGopaTopHas padora

«CpaBHEHME BUJIOB

110 MOP(OJIOTHIECKOMY KPUTEPHIO»

PackpbiBaTh conepxaHue TEPMUHOB U
NOHSITUI: BUJ, KPUTEPUHU BUJIA,
noauMop(u3M, BUIbI-TBOMHUKH, apea,
AKOJIOTMYeCcKasi HUIIA, TOMYJISIIHS,
BUJIOBOU KapUOTHUII, KOCMOTIOJIUTHI,
SHIEMUKH, TTOABUIBI, DIKOTHIIHIL.
XapakTepu3oBaTh KPUTCPUHU BUIA
(Mopdonorndeckuii, reHeTUUECKU,
OMOXMMUYECKU, reorpapuuecKui,
AKOJIOTUYECKU, OMOXMMUYSCKHUI ).
OOBsICHATH HEOOXOTUMOCTh
UCIOJIb30BaHUS BCEH COBOKYIHOCTHU
KPUTEPUEB JIJISl OTIPEIETICHHS BUIOBOM
MIPUHAITICKHOCTH OpraHU3Ma.
[lepeuncnsiTh OCHOBHBIE
BHYTPHUBHIOBBIC TPYIIITUPOBKH.
OOBSICHATH IPUYHHBI CYIICCTBOBAHUS
MOHO- ¥ TIOJTUTUTTHYECKUX BUIIOB.
CpaBHUBaTH BUJBI 11O
MOP(OTOTUIECKOMY KPUTEPHUIO
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2.6

BunooOpazoBanue kak
pe3yJbTaT
MUKPO3BOJIIOLIUH.
CBs3b
MUKPOIBOIOIAH U
ATMUAEMHOJIOTUH

Bunoo6pa3oBanue kKak pe3yiabTaT
MUKPOIBOIIIOIINH. M3ommsmust —
KIJIF0UeBOH (haKTOp BUI000pa30BaHUSI.
[Tyt 1 ciocoObl BU000pa30BaHUS:
ajutonarpudeckoe (reorpaduyeckoe),
CUMITATPUUECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOEY (ITOJIUILIIONIU3aIus,
rubpuan3anus). JmureasHoCTh
HBOJTIOIIMIOHHBIX TPOIIECCOB.
Mexanu3mbl GOpMUPOBaAHUS
OMOJIOTHYECKOTO Pa3HOOOPA3HHL.

Posp 3BOMIOIIMOHHON OMOJIOTUH

B pa3pabOTKe HAYUYHBIX METOIOB
COXpaHeHHs1 OmopazHooOpasusi.
MuUKpO3BOIIONHS ¥ KODBOJIFOLIHS
Mapa3uToB U UX X035ieB. MexXaHNU3MBbl
(hopMHUpOBaHUS YCTOWYUBOCTH

K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI
C HEW.

JdeMoHCcTpanuu

Tabmuiter u cxembr: «CrIOCOOBI
BU1000pa3oBanusy, «I eorpaduyeckoe
BUJI000pa30BaHueE TPEX BUJIOB
JIAHJBIIICHY, « IKOJIOTHYECKOE
BUJI000pa30BaHUE BUIOB CHHUID,
«Ilomnonae! pacrenuniin, «Kamycrao-
PEACUYHBIN THOPHTY.

PackpeiBaTh conmepxaHue TEPMUHOB U
MOHATUH: BUI000pa30BaHUE, U3OJIAIINS,
KODBOJTIOITHSI.

XapakTepu30BaTh BU1000pa30BaHUe
KaK pe3yJIbTaT MUKPOIBOJIIOIIHH.
OOBICHATD POITH U3OJISALIHH

B 00pa30BaHNU HOBBIX BHJIOB.
XapakTepru30BaTh Pa3INIHBIC CIIOCOOBI
BUI000Pa30BaHus (Q/UTOMATPUIECKOE,
CUMITIaTPUYECKOE).

[IprBOIUTH KOHKPETHBIC TTPHUMEPHI
BUJIOB, 00Pa30BaBIIUXCS PA3TAIHBIMHU
crocobamu.

[IpumeHsTh 3HaHUS CIIOCOOOB
BU1000pa30BaHus I OOBSICHEHHS
MIPUYUH MHOT000pa3us BUIOB.
OOBICHATH BOBHUKHOBCHHE
YCTOWYMBOCTH IAaTOI€HOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repOapuu pacTEHUM
OJIM3KUX BUIOB, 0OPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCO0aMU

HToro yacos 1o teme 14
3 | Tema «Makpo3BoIIOUMS U €€ pe3yIbTaThI»
3.1 | MakpodBoroIus. 1 MeTobp1 N3Y4eHUS MaKPOIBOIIOIIHH. PackpriBaTh comepikanue TEpPMUHOB H
[Taneontonoruueckue [TaneoHTONOrNUECKHE METOIBI HOHATUI: MaKpOIBOJIIOLIMS
METO/Ibl U3Y4YECHHUSI u3yudeHus sBomonuu. Ilepexonansie (puorenes), nepexoaHbie GOPMBL,
IBOJIIOLIMHU (bopMBbI U (PUITOTEHETUYECKUE PATIBI dunoreneTuvecKue psAabl,
OpraHu3MOB. MAJICOHTOJIOTHSL.
JleMOHCTpaunu XapakTepru30BaTh MAaKPOIBOIIOIHIO KaK
Tabnuibl ¥ cXembl: Ha/IBUJI0BYIO 3BOJIIOLUIO 00pa30BaHUs
«DPUIOreHETUYECKUH P JIOIIAIN, KPYITHBIX TAKCOHOMUYECKUX €UHUII.
«ApXeomnTepuKcy, «3Bepo3yonie OOBsICHATH 3HAUCHUE
amepb», «Creromnedanby, MaJIEOHTOJIOIMUECKUX HCCIICAOBAHUN
«Purnopute», «CeMeHHBIC IS TIONTy4eHus (PaKTOB IBOJIOIIUU
arOPOTHUKIY. OpPraHu3MOB.
Oo0opynoBanme: KOJIEKINH, [IpuBOOUTE IPUMEPHI OPraHU3MOB,
repoapuu, MyJsKA HCKOIIAEMBbIX OTHOCSIMXCS K IEPEXOAHBIM (hopMaMm.
OCTaTKOB OPraHU3MOB HaspiBath rpymnisl opraHu3mMoB,
I KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTHYeCKue PAIbL.
CpaBHUMBATH NPOLECCHI
MaKpO3BOJIIOIMY U MUKPO3BOIIOIUH
3.2 | buoreorpaduueckue 1 buoreorpadpuueckue Mmetonbl u3ydeHus: | PackpbiBaTh cojiep:kaHue TEPMUHOB U
METObI U3YUCHUS sBomonu. CpaBHeHue (I0phI U MOHATUH: Ouoreorpadus, SHIEMUKH,
HBOJIIOLIUU (ayHbl MAaTEPUKOB U OCTPOBOB. PEIUKTHI.
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buoreorpadguueckue 001acTi 3eMIIH.
Bunabl-3HIEMUKH U PETTUKTBHI.
JdemoHcTpanumn

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

OO60CHOBBIBATH 3HAUCHUE
ouoreorpaduu s U3y4eHus
HBOJIIOLIMU OPTaHU3MOB.

[lepeuncnsate Ouoreorpaduyeckue
o0yactu 3eMiu U OOBSCHATH MPUUUHBI
WX BBIJICIICHHUS.

CpaBHuBathb Quiopy u ayHy MaTepuKkoB
U OCTPOBOB, PACTEHUS U KUBOTHBIX
pa3HbIX OuoreorpaduuecKkux 00IacTe.
[IpuBOIUTH IPUMEPHI PETUKTOBBIX
OpPraHu3MOB, BUI0B-IHICMHKOB.
OOBSICHATH IPUYMHBI COXPAHCHUS
BUJIOB DHJIEMHUKOB M (OKHUBBIX
MCKOIAeMBbIX»

3.3

DOMOpUOIOTHYECKUE U
CPaBHHUTEIILHO-
Mopdomoruyeckue
METOJIbl U3YYCHUS
IBOJTIOIIUHT

OMOpHOSIOTUYECKHE U CPAaBHUTENBHO-
MOP(OJIOTUYECKUE METObI U3yUEHUS
ABOJTIONMH. | eHeTHYECKEe MEXaHU3MbI
ABOJTIOIIMU OHTOTCHE3a U TIOSIBIICHHS
HBOJIIOIIMOHHBIX HOBILIECTB.
['oMonoruyHbIe U aHATOTMYHbIE
oprasbl. PyaumeHTapHbie Opranbl U
aTaBU3Mbl. MOJIEKYJISIPHO-
TCHETHYECKUE, OMOXUMUIECKUC U
MaTeMaTHYECKHE METObI N3YICHUS
SBOIIOIMH. | OMOJIOTrUYHEIE T€HEL.
CoBpeMeHHBIE METOIBI TIOCTPOCHHUSI
(UIIOTEHETUYECKUX JIEPEBHEB.

PackpbiBaTh conepkaHue TEPMUHOB U
MOHSATUI: SMOpUOIOTHs, MOP(hOIOTHS,
rOMOJIOTUYHBIE Y AaHAJIOTUYHbIE OPraHbl,
PYAMMEHTBI, aTaBU3Mbl, OMOXUMHYECKast
rOMOJIOTHSI.

XapakTepu30BaTh IMOPUOJIOTHUECKHE,
CPaBHUTEIBHO-MOP(OJIOTUYECKHE,
MOJIEKYJISPHO-TEHETUYECKHE,
OMOXMMUYECKHUE, MATEMATUYECKHE
METO/Ibl U3YUEHHS IBOJIIOLIMH.
OOBCHATH 3HAYEHHE SMOPUOJIOTHH,
CPaBHHUTEJIBHONU MOP(OJIOTHH,
MOJIEKYJIIPHOU F€HETUKH, OMOXUMUH,
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XpOMOCOMHBIE MYTAIIUX U 3BOJIFOLIUS
T€HOMOB.

JdemoHcTpanumn

IToprpets: K. M. bap,

A. O. KoBanesckuii, @. Mroiep,

. I'ekkens.

Tabaunel U cxemul: «HauaabHbIe
cTauu SMOPHUOHATIBLHOTO PA3BUTHS
MMO3BOHOYHBIX KUBOTHBIX),
«I'OMOJIOTMYHbBIE ¥ aHAJIOTUYHbIC
oprasbD, «PyIuMeHTb», « ATABU3MBI»,
«XpOMOCOMHBIE HA0OPHI YETIOBEKA U
IIAMITaH3E».

O0opynoBanme: KOJJICKIINH,
repOapuu, MyJIsI’KH TOMOJIOTUYHBIX,
AQHAJIOTMYHBIX, PYAMMEHTAPHBIX
OpPraHoB U aTaBU3MOB

OnonHGOPMaTUKH JJI U3YUCHUS
ABOJIOLUH OPTaHU3MOB.

OuenuBath Bkiag A. O. KoBaneBckoro
B Pa3BUTHUE HBOJIOLIMOHHOTO YUEHHUSI.
OnuceiBaTh TCHETUYECKUE MEXAHU3MBI
ABOJIFOIIMM OHTOT'€HE3a U TIOSIBJICHUS
ABOJFOLMOHHBIX HOBUIECTB.

[IpuBOAMTH PUMEPHI aTABU3MOB U
PYIUMEHTAPHBIX OPraHOB Y Pa3IMYHbBIX
OpraHU3MOB U OOBSCHSITh MPUYUHBI UX
MOSIBJICHUSI.

[TpuBOAUTH MPUMEPHI TOMOJIOTUYHBIX U
AHAJIOTUYHBIX OPTaHOB.

CpaBHMBaATh CTPOEHUE OPTaHOB

Yy OpraHu3MOB pPa3HbIX
CUCTEMATHYECKUX TPYIIIL.

[IpuBOIUTH TpUMEPHI OMOXUMHYECKOU
Y T€HHOW T'OMOJIOTHH.

OneHuBaTh 3HaUeHUE OMOMH(OPMATHUKHU
IUTSl U3YYEHUS 3aKOHOMEPHOCTEN
ABOJIIOLIUHU

3.4

O01mme
3aKOHOMEPHOCTH
ABOJIIOIIUU

OO61re 3aKOHOMEPHOCTH (TPaBUIIa)
aBOMIOUMH. [Ipunyun cmenvl hynkyui.
Heob6patumocTs 3BOIONNH.
AnanTuBHas paguanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOIUH.
JdemoHcTpanumn

PackpsiBaTh conepkaHle TEPMUHOB U
MOHATUH: CMEHA (PYHKUIUI OpPraHoB,
HEOOPAaTUMOCTh IBOJIIOIMH, aJalITUBHAS
panuanysi, HEpaBHOMEPHOCTb TEMIIOB
ABOJIIOLINH, YEPEAOBAHNUE TITaABHBIX
HAIMPABJIECHUUN IBOIIOLINU.
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Tabaune! 1 cxemsl: «I JITaBHBIE
HaIlpaBJICHUsI BOJIIOIUNY, «O01IIHIe
3aKOHOMEPHOCTH 3BOJIIOLIAN

AHanM3upoBaTh TPUUHUHBI YEPETOBAHUS
IJIABHBIX HANPABICHUH 3BOIIOLUN.
[IpuBOINUTH MPUMEPBI TPOUCXOXKICHHUS
OpPraHU3MOB OT
HEeCNeUUaIN3UPOBAHHBIX TIPEIKOB U UX
IIPOrPECCUPYIOLIEN CIIEUATN3ALUN.
OOBACHATH IPUYHUHBI HEPABHOMEPHOCTHU
TEMIIOB BOJIFOLUU.

[IpuBOAMTE IpUMEPHI aJANITUBHOU
paaralny y OpraHu3MOB.

OOBACHATH MPUYUHBI HEOOPATUMOCTH
HBOJIIOLIUN

Hroro gacoB o Teme 6
4 | Tema «IIponcxosxkaeHue U pa3BUTHe JKU3HU Ha 3eMJie»
4.1 | l'unoressl 2 Hayudnbie runores3sl MpOUCXOKICHHS PackpsiBaTh conep:kaHle TEPMUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emiie

AKU3HU Ha 3emie. AOuorexes u
na"cunepMmus. Jlonaydansie
MPEACTaBICHUS O 3aPOXKICHUU KU3HU
(kpeannonusm). 'unoresa
MIOCTOSIHHOTO CaMO3apOXKJIEHUSI )KU3HU
u e€ onposepxkeHue onbitamu O. Penn,
JI. Cnannanuanu, JI. ITacrepa.
[IpoucxoxaeHue Ku3HU U
acTpoOHOJIOTHSI.

JdemoHcTpanumn

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

MOHATHUI: KpEeallnOHU3M, BUTAII3M,
MaHcrepMusi, abuoreHes.

N3narath HaydHBIC TUITOTE3bI U TCOPHH
MIPOMCXOXKICHUS )KU3HU Ha 3emuie.
OuennBath Bkaajg @. Penn,

JI. Cnanmnanuanu, JI. Iactepa

B (hopMHUpOBaHUE HAYIHBIX B3TJISII0B
Ha TIPOUCXOXKICHHUE )KU3HU Ha 3eMIIe.
[lepeuncnsaTe CTAANU PA3BUTHUS KUZHU
Ha 3emie, COTJIacCHO TeOpUr OMOMo33a
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Tabnuiibl U cxeMbl: «CxeMa orbITa
@. Penn», «Cxema onsita JI. [lacTepa
110 U3YUYECHUIO CaMO3apOKICHUS
KUAZHID)

4.2

OCHOBHBIE 3TaIbI
HEOpPraHu4yeCKOu
SBOJIIOIIUH

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

u3 Heoprannueckux. Onsir C. Musiepa
u I'. FOpu. O6pazoBanue nMoaMMepoB
n3 MmoHoMepoB. KoanepBaTHas
runore3a A.M. Onmapuna, runoresa
nepBuuHoro OynboHa J[>x. Xomnnaeina,
reHernyeckas runoresa ['. Mémnepa.
Pu6ozumel (T. Uek) u rumoresa
«vmpa PHK» V. I'unGepra.
dopmupoBaHre MEMOpPAH U
BO3HHUKHOBEHUE MTPOTOKJIETKHU.
JdeMoHCcTpanuu

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

A. W. Onapun, J[x. XoneiiH,

I'. Ménnep.

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

PackpriBaTh copepxkaHue TEPMUHOB U
MMOHATHUM: T'€OJIOTHYSCKAs DBOJIOIMSA,
XUMUYECKast DBOJIIOLMS, aOMOreHHBIN
CUHTE3, epBUYHAs aTMocdepa,
KOallepBaTHBIC KaIljk, puOO3UMBI,
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 MPOUCXOXKICHHUE )KU3HU Ha 3emJIe.
OnuceiBaTh yCI0BUSI, HEOOXOIUMBIE
JUUIS aOMOT€HHOI'0 CUHTE3a
OPraHUYECKUX COCTMHECHUM.
[TpuBOAUTE MPUMEPHI MOJIEKYI,

Yy KOTOPBIX BO3HUKJIIU MPOIIECCHI
T€HETUYECKOT0 KOMUPOBAHUS U
(hepMeHTaTUBHAS AKTUBHOCTb.
OO00CHOBBIBAaTh HEBO3MOKHOCTD
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BupryajabHasi 1adopaTopHas padora
«MogenupoBanue onbIToB Musiepa—
HOpu 1o n3ydennro abuoreHHoro
CUHTE3a OPraHUYeCKUX COCTMHEHUI

B MIEpBUYHON aTMochepe»

MMOBTOPHOTO BOZHUKHOBEHUS KU3HU Ha
3emiie

4.3 | Uctopusa 3emnu u Ucropus 3emnu u MeTobl €€ PackpeiBath copepxanne TEpMUHOB U
METO/Ibl €€ U3y4EHHUS n3ydyeHus. Mickonaemple OpraHu4ecKUe | MOHSTUI: T€OXPOHOJIOTUs
ocTaTku. ['eoXxpoHonorus u €€ MeTosibl. | (OTHOCUTENbHAs, A0COJIFOTHAS ),
OTtHocuTenbHas U a0COMOTHAS OKaMEHEJIOCTH, METOJIbI
TE€OXPOHOJIOTHS. ['€0OXpOHONIOrHYECKass | FEOXPOHOJIOTMH, TEOXPOHOJIOTUYECKas
IIKaJIa: 30HBI, 3Pbl, IEPUOIBI, FTIOXU. IIKaJIa: 0HBI, 3Pbl, IEPUOJIBI, FTIOXU.
JleMOHCTpannu XapakTepu30BaTh METOIbl U3yUCHHUS
TabJuIIbl U CXEMBL: WCTOPUHU 3EMIIH.
«I"eoxpoHONIOrNYECKas KA. [lepeuncnaTe pazaeiib
O0opynoBanme: KOJUICKIIUU F€OXPOHOJOTMYECKON IIKAJIBI.
OKaMEHENO0CTEN, MOJIE3HBIX OueHnBaTh 3HaUEHUE NCKOMAEMBbIX
HCKOMAEMbIX; MYJISKA OPraHHUYECKUX OCTATKOB JIJIsl U3YYEHHUSI UCTOPUU
OCTaTKOB OPraHU3MOB. pPa3BUTHS KU3HU Ha 3eMIIE.
JlaboparopHuasi padora OOBSACHSTH XapaKTep pacrpeaeaecHus
«/3ydueHue u onmcaHne NCKONaeMbIX MCKOITAEMBIX OCTAaTKOB B 36MHOM KOpE.
OCTATKOB JIPEBHUX OPraHU3MOBY CpaBHUBATb METObI A0COJIIOTHON U
OTHOCHUTEJIbHOW I€0XPOHOJIOTUH
4.4 | HauanbHbIe ATaAIBI HavanbpHble Tanbl opraHu4ecKon PackpsiBaTh conep:kaHie TEPMUHOB U

OpraHuY€eCKOu
3BOJIIOLIU U

sBosoluu. [losiBeHne 1 3BOMIOLIMS
NEPBBIX KJIETOK. DBOIOLHUS
MeTrabonu3ma. Bo3HUKHOBEHHE MEPBbIX
skocucteM. CoBpeMEHHbIE MUKPOOHBIE

MOHSATUHN: «IIOCJICIHUN YHUBEPCAJIbHBIN
001U IPEIOK», OJJHOKIETOUHBIC
OpraHu3Mbl, MPOKAPUOTHI, IYKAPUOTHI,
CUMOUMOTreHe3.
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OMOIIEHKH KaK aHaJIOT NEPBBIX

Ha 3emJie coobmiectB. CTPOMAaTONIUTHL.
[IpoxkapuoThl U 3yKapUOTHI.
[IpoucxoxaeHue 3yKkapuoT
(cumOuoreHes3). IBOMIOIMOHHOE
MIPOUCXOKIEHNE BUPYCOB.
JdeMoHCcTpanuu

Tabnuub! u cxembl: «HauanbHble Tanbl
OpPraHMYECKON 3BOTIOLUNY, «CXxeMa
o0pa30BaHUs 3YKapHOT IyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HaYaIbHBIE ATAIbI
OpraHUYECKOU IBOJIIOIUU.

[TpuBouTH MpUMEPHI apoMopG030B
MEPBBIX OJTHOKJIETOYHBIX OPraHU3MOB.
XapakTepru3oBaTb OCHOBHBIE
MTOJIOXKEHHUSI ¥ JIOKA3aTeJIbCTBA THUIIOTE3bI
CUMOUOreHesa.

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

JlenaTh BBIBOABI O 3HAUCHUU
BO3HUKHOBEHUS (DOTOCUHTE3A,
(dhopMupoBaHUs Aipa s JATbHEHUIIEro
pa3BUTHS KU3HU Ha 3eMIIE.
XapakTepru30oBaTh TUIIOTE3BI
MIPOUCXOXKJIEHUSI BUPYCOB

4.5

DBOMIOLUS 3YKapUOT

[IporucxoxaeHrne MHOTOKJIETOYHBIX
Oprann3MoB. Bo3HHKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHu3MOB.

JdeMoHCcTpanuun

[Toptper: 1. . MeuHuUKOB.

Tabymie! U cxeMbl: « HauanpHbIe STanbl
OpraHMYeCcKoOu 3Boyronn», «Crucrema
YKUBOU TPUPOIBD»

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHIN: TPOKAPUOTHI, SyKAPUOTHI,
MHOTOKJIETOYHOCTb, CIICITHATN3aIINs
KJICTOK, BUPYCHI.

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

Ha3spiBaTh ocHOBHBIE apoMOp(h03bI
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OYKAapuoT U OLICHHUBATh UX 3HAYCHUC JJIA
IIELHBHGﬁHIGFO Pa3BUTHUA ) KU3HU

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

ITosiBiIEHME CIOPOBBIX PACTEHHI U MAIIOPOTHUKH, FOJIOCEMEHHBIE,
3aBO€BaHME UMU cyluu. CeMEeHHbIE ITOKPBITOCEMEHHBIE, OecIoIoe
pactenus. IIporcxoxieHne BETKOBBIX | MOKOJEHHE (CIOPO(HUT), TI0JI0BOE
pacTeHUH. MOKOJICHHE (TaMeToPuT).
JleMOHCTpanuu [lepeunciisaiTe OCHOBHBIE ATaIlbI
Tabnuub! 1 cxembl: «ApoMop¢ o3kl HBOJIIOLIUU PACTUTEILHOTO MUPA.
pactenuit», «PuHHOPUTHD, Ha3zbiBaTh 0CHOBHBIE apOMOP(HO3bI
«OTHOKJIETOYHBIE BOJOPOCIINY, pacTeHMil U OLIEHUBATh UX
«MHOIOKJIETOYHBIE BOAOPOCIN, HBOJIIOIIMOHHOE 3HAYEHUE.
«Mxm», «IlanmopoTHUKWY, CpaBHUBAaTh OCOOEHHOCTH CTPOEHUS
«I"omocemenHsble pacTeHus», «Opranbl | paCTEHUM Pa3HBIX OTAEIOB
LIBETKOBBIX PACTEHUIN.
Oo6opynoBanue: repdbapun pacTeHUMA
pas3INYHBIX OTAEJIOB.
IIpakTnueckasi padora
«M3yueHne 0cOOEHHOCTEN CTPOEHNUs
pacTeHui pa3HbIX OTAEIOB

4.7 | OCHOBHBIE 3TaIbI OcHOBHBIE 3TaIbl 3BOIIOLNN PackpeiBaTh cosepkaHue TEPMUHOB U

ABOJIFOLIUH )KUBOTHOTO
MuUpa

KUBOTHOr0 MHpa. OCHOBHBIE
apomop¢03bl )KUBOTHBIX. BeHicKas
(dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB.

MOHSITHI: HpOCTCfIHIHe, IIJ1aCTUHYAaThIC,
KUIICYHOIIOJIOCTHBIC, IIJIOCKHC YCPBHU,
YJICHHUCTOHOI'HUC, pBI6BI, 3CMHOBOIHBIC,
MMPECMBIKArOIMUECCA, IITUIBI,
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IlepBbIe XOpIOBBIE KUBOTHBIE. JKHU3HB
B BOJIC. DBOJIIOIIUS TTO3BOHOYHBIX.
[Tpoucxoxnenue aMmpuodHii u
pentwimi. [Ipoucxoxaenue
MJICKONUTAOINUX U nTull. [IpuHnun
KJIF0ueBOro apomopdo3za. OcBoeHue
OECITI03BOHOYHBIMH U TT03BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

JemoHcTpanumn

Tabmuier u cxembl: «CxeMa pa3BUTHS
KUBOTHOTO MHPay», «ApoMopho3bl
KUBOTHBIX», «[IpocTeitmme,
«KumeynononoctHeiey, «Ilnockue
yepBu», «UieHucToHoruey, «PeiOb,
«3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «IITuub,
«MekonuTaromey.
O0opynoBanme: KOJJICKIIUU
HACEKOMBIX; BIIAXKHBIE TIPENapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKIIMY UTJIOKOKHUX; CKEJIEThI
IMO3BOHOYHBIX )KUBOTHBIX; Yy4esa MTHI]
1 3BEpEN.

IIpakTuyeckas padora

«3ydaeHne ocOOCHHOCTEH CTPOSHUS
MTO3BOHOYHBIX )KUBOTHBIX)»

MJIEKOIMTAIOLIHE, SIKTOAEpMa,
SHTOJIEpPMa, ME30/1epMa, IBYCTOPOHHSIS
CUMMETPHUS, TEIIIOKPOBHOCTb.
[lepeuncnsaTe OCHOBHBIE TaIbI
ABOJTIOIIMH YKUBOTHOTO MHpA.

Ha3zbpiBaTh OCHOBHBIE MpeaanTaluy,
CIIOCOOCTBOBABIIINE BBIXO/Y KHUBOTHBIX
Ha cymy.

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

OOBACHATH MPUUKHBI 3BOJIFOLIMOHHOTO
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, IpoTepo30u,
aJie030M, Me3030M, KaliHO301. O0mas
XapaKTEepUCTHKa KJIUMaTa u
reoJoruyeckux npoueccos. [lossnenue
Y pacIBeT XapaKTePHBIX OPraHU3MOB.
VYrneobpazoBaHue: ero ycaoBus U
BJIMSIHME Ha T'a30BbIi COCTAB
aTMocdepsl.

MaccoBble BBIMUPAaHHS —
AKOJIOTMYECKUE KPU3ZHUCHI IPOILIOTO.
[IpuyuHbI U CIAEACTBUS MaCCOBBIX
BbIMUpaHuii. COBpEMEHHBIN
AKOJIOTUYECKUI KPHU3HUC, €T0
ocoberHoctu. [IpoGnema coxpaneHus
O6uopaznooOpasus Ha 3emIie.
JdemoHcTpanumn

Tabnuiibl U cxeMbl: «Pa3BUTHE KU3HU
B ApXEUCKOM 3pe», «Pa3zBuTure Ku3Hu
B IIPOTEPO30MCKOM Iper, «Pa3Burue
KU3HU B MTAJICO30MCKOU 3pey,
«Pa3BuTue KU3HU B ME3030MCKOU 3pe»,
«Pa3BUTHE KN3HU B KATHO30MCKOM
ape»

PackpriBaTh copep:kaHue TEPMUHOB U
MIOHATHUH: apxel, apxebakTepuu,
[IMaHOOAKTEPUH, TPOTEPO30I,
Majeo30i, KeMOpH, OPIOBUK, 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, TOKPHITOCEMEHHBIE,
KalHO30M, NaJICOreH, HEOI'eH,
aHTPOIIOr'€H, MaCCOBOE BHIMUPAHUE.
XapakTepHu30BaTh pa3BUTHE KU3HU

Ha 3eMJIe 10 3paM U EPUOJIaM.

Y cranaBiMBaTh 3aBUCUMOCTD MEXIY
re0JIOTUYECKUMU MPOLECCaMU,
U3MEHEHUSIMU KJIMMaTa ¥ IPOLEecCaMu
B JKMBOW IIPUPOJIE.

OOBICHATH TPUYMHBI PACIIBETA
CUCTEMATHYECKUX TPYII OPraHu3MOB
B Pa3JIMYHbBIC APbI U TIEPUOJIBI.
AHaIM3UPOBATh NPUYUHBI U CICACTBUS
MAaCCOBBIX BEIMUPAHHUIA.

HasbiBaTh ocHOBHBIE apoMOp(h03bI
PacTeHUH U )KUBOTHBIX.
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[TpuBOANTH MPUMEPHI TEPEXOTHBIX
(dbopM OpraHu3MoB.
AHaM3UPOBaTh MYTH PELICHUS
po0JIeMbl COXpaHEHUS
O6unopazHooOpasus Ha 3emJie

4.9

CoBpemeHHas cucTema
OPraHUYECKOTO MHPA

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

CUCTCMATHUYCCKUC I'PYIIIILI OPraHUu3MOB.

JdeMoHCcTpanuun
Tabnuibl u cxembl: «CoBpeMeHHas
CHUCTEMa OPTraHUYECKOTO MUPa»

PackpriBath conepikaHrue TEPMUHOB U
MOHATHIN: OaKTEepPUH, apXEH, BBICIINE
pacTeHus, 3el1EHbIe BOJJOPOCIIH,
OarpsiHKU, Oypble BOIOPOCIIH,
MOXOBH/THBIC, TATIOPOTHUKOBUTHBIC,
XBOIICBUIHBIC, TNITAYHOBUIHBIC,
roJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KUIIIEYHOTIOJIOCTHEIE,
MJIOCKWE YePBH, KPYTJIbIe YEPBH,
KOJIbYaThIe YePBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOP/I0BBIE,
rpUOBI, TUITATHUKHA, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CHCTEMY OPraHU4eCKOr'0 MUPA;
Ha3bIBaTh OCHOBHBIE CHCTEMATHUECKHE
TPYIIITBI OPTaHU3MOB.

OOBIICHATH PUHIUIIBI KJIACCU(DUKAITUU
OpPTraHU3MOB.

[lepeuncnsatTe OCHOBHBIEC MPU3HAKU
MPOKAPHOT, PACTCHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOJIOPOCIEH.

119



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

[IpuBOAUTE MPUMEPHI IPEACTABUTENIEH
OCHOBHBIX CUCTEMATUYECKUX IPYIII
OpraHu3MOB

Htoro yacoB 1o Teme 15
5 Tema «IIponcxokaeHHe YeJ10BEKAa — AHTPONOI eHe3)»
5.1 | AaTponosiorus — 1 Paznenbl u 3agaum aHTPONOIOTHH. PackpeiBaTh copepxanre TEPMUHOB U
HayKa O YeJIOBEKE MeTto1bl aHTPOIIOJIOTUH. MOHSTHN: aHTPOIIONOTUs, MOPGOI0THS,
JdemoHcTpanumn AHTPONOT€HE3, aHTPOIIOMETPHS,
Tabmuibl u cxembl: «MeToabl PEKOHCTPYKLIUA, apXEOJIOrus,
AHTPOMOJIOT M. sTHOTrpadus.
Oo6opynoBanue: MyJsHKU HaspiBats pasnens! u 3a1auu
OKaMEHEJIOCTEM, NPEIMETOB AHTPOIIOJIOTHH.
MaTEpUAIIbHON KYJIbTYPbI IPEAKOB XapakTepru3oBaTb METOIbI
yesoBeka; Gpororpaduu HaXOA0K AHTPOIIOJIOTUM U CPABHUBATH UX MEKIY
VICKOITA€MBIX OCTaTKOB YeJIOBEKa co0O0Ii.
Brigenars Bompockl 3BOJIFOIUU
YeJI0BEKA, UCCIIEIyEMbIE TTPU TTOMOIIN
Pa3JIMYHBIX METOAOB
5.2 | Pa3sBurue 1 CraHoBnEeHHUE TPEACTABICHUN PackpeiBath copepxanre TEPMUHOB U
MPEJCTAaBICHUI O MIPOUCXOKICHUHU YEJIOBEKA. MOHATUI: aHTPOIOT€HHAsI TEOPHs,
O MPOUCXOXKICHUHU Penurunosnsie Bo33peHus. TpynoBas Teopus, Homo sapiens.
YyeJ0BeKa CoBpeMEHHbBIC HAYYHBIE TEOPHH. OuenuBatsh Bkiaa Y. Jlapsuna

JleMmoHcTpanum

IToprper: Y. /lapBuH.
TaGaunbl U cxeMbl: «MeToabl

AHTPOITIOJIOTH» .

B pa3BUTHE IPEICTABICHUN

O IIPOUCXOKICHUN YEJIOBEKA.
AprymMEHTUPOBAHHO KPUTHKOBATH
PENUTUO3HBIE TIPEACTABICHUS
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OoOopynoBanue: MyJsKU
OKaMEHeJO0CTeH!, IPEeIMETOB
MaTepUATTLHON KYJIBTYPBhI IPEIKOB
YesoBeka; pernpoaykiuu (hororpadun)
KapTUH C MU(DOIOTHUYCCKUMU U
OMOJICMCKUMU CIOKETaMU
IPOMCXOXKICHUS YeTIOBEKa

O MPOUCXOKJICHUH YEJIOBEKA C TTO3UILINHI
€CTECTBEHHBIX HAYK.

XapakTepu30oBaTh HaAYYHbIC TEOPUU
MIPOUCXOKIEHUS YEIIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OpPraHUYE€CKOro Mupa

CX0ACTBO YENOBEKA C dKUBOTHBIMH.
Cucremarnueckoe NoJ0KEHUE
yenoBeka. CBUIETENbCTBA CXOACTBA
YEJI0BEKa C ’KUBOTHBIMH:
CPaBHHUTEIBHO-MOP(OJIOrHYECKUE,
AMOpHOIOrHYecKue, (PU3H0I0r0-
OMOXMMHYECKHUE, ITOBSICHYECKHE.
OTauyus yeaoBeKa OT KUBOTHBIX.
[IpAMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IMpU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3T'a ¥ BTOPOM CUTHAIIBHOU
CUCTEMBL.

JdeMoHCcTpanuu

Tabnuiipl ¥ cxeMbl: «I 0J10BHON MO3T
yenoBekay, «UenoBekooOpasHbie
00e3bsHb», «CKelleT YyeaoBeKka u
CKEJIeT IuMMaH3e», «Pyl1uMeHThI 1
aTaBU3MBI».

OOopynoBaHme: CKEIET YEIIOBEKA;
MOJEJb Yeperia yeJoBeKa 1 ueperna

PackpriBath conepikaHne TEpPMUHOB U
NOHATUN: PYAMMEHTHI y YeJIOBEKa,
aTaBU3MBI Y U€JIOBEKa,
NPSMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cUCTEMa.

OnpenensaTe CuCTeEMaTH4eCKoe
MTOJIOKCHHE YEJIOBEKA B OPTaHUIECKOM
MUpE.

BoISBIISATE uepThl CXOACTBA U PA3TUUUS
YeJIOBEKA U KUBOTHBIX.
XapakTepu3oBaTh CBHICTEIHCTBA
CXOJICTBA YEJIOBEKA U )KMBOTHBIX
(cpaBHUTENIBLHO-MOP( OJIOTHYECKHE,
AMOpHOIOrHYecKue, (PU3HOJIOrO-
OMOXMMUYECKUE, TTOBEACHUECKHE).
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYIMMEHTOB Y Y€JIOBEKa.

OmnuceIBaTh IPU3HAKA YETIOBEKa,
chopMUpPOBABILIUECS B CBSI3U

C IPEBECHBIM 00pa30M KU3HU MPEIKOB
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IMMIIaH3€; MOJIeNIb KUCTH YEJIOBEKa U
KHCTH IIMMIIaH3E.

JlaGopaTopHas padora

«3yuenne 0coOOEHHOCTEHN CTPOCHUS
CKeJIeTa YeJIOBeKa, CBA3aHHBIX

C TIPSIMOXOXKICHUEM»

U TIPSIMOXOXKICHUEM.
BoIsSIBASTE IPUYKHBI 0COOEHHOCTEN
CTPOEHHUSI Yeperia yeaoBeKa

110 CPAaBHEHHUIO C YEJIIOBEKOOOpa3HBIMU
00e3bsIHaMU.

CpaBHUBATh OPYIUHHYIO JEATEIHHOCTD
YEeJIOBEKA U KUBOTHBIX.

CpaBHUBAaTh OCOOCHHOCTH BBICIIICH
HEPBHOMU JIEATEITLHOCTH YEJIOBEKA U
’KUBOTHBIX

5.4 | IBroKyIue CUJIBI JIBrokytue cuibl ((haKkTops) PackpsiBaTh copepkaHue TEPMUHOB U
(paxTopsi) aHTpOIIOTeHe3a: OMOIIOTUYECKHE, MIOHSATHIA: HACIECTBCHHAS
aHTPOIIOTeHE3a corpanbabie. COOTHOIIIEHUE M3MEHYUBOCTb, ECTECTBEHHBIN 0TOOD,

OMOJIOTMYECKUX B COITMATbHBIX OpyauitHas 1eATeTbHOCTh, TPYITIOBOE
(akTOpOB B aHTPONOTEHE3E. COTPYJIHUYECTBO, OOIIECHUE, PEYb.
JemoHcTpanumn XapakTepru30BaTh JBUXKYIIHUE CUJIIBI
Tabnuitel v cxembl: «/[BIKyIIHe cuiibl | aHTpOTIOreHe3a: OMOIOTHYeCKue U
aHTPOTIOT€HE3a. COILIMAJIbHBIE
OoOopynoBanme: MyJsKU TPEAMETOB
MaTepUATIbLHON KYJIbTYPhI IPEAKOB
YeJoBeKa

5.5 | OcHoBHBIE cTaANN OcCHOBHBIE CTaJMU aHTPOIIOT€HE3A. PackpbiBaTh conepxaHue TEPMUHOB U

AHTPOIIOICHE3a

Pannue yenoBexkooOpa3Hbie 00€3bsHbBI
(TIPOKOHCYJIbI) ¥ paHHHUE TTOHTHJIBI —
o0IIe MPeIKN YeI0BEKOOOPa3HBIX
00€3bsH U JIIoAeH. ABCTPATIONUTEKHA —
JNBYHOTHE NMPEIKH JTroAer. YemoBek

TIOHATHUM: aBCTPAIONUTEK, YesioBek
yMebii, YeloBeK MpsIMOX OIS,
Yenorek reiaensoeprckuii, Yemosek
HEAHAEPTAIbCKUN, KPOMaHbOHEII,
JICHUCOBCKHMU YeJIOBEK, UemoBek
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YMEJIbIA, IEPBBIE U3TOTOBJICHUS
opynui Tpyna. Yesnosek
NPSIMOXOASIINN U TIEPBBIN BBIXOJ]
mojel 3a penensl Agpuku. Yenosek
reiaenpoeprekuil — o0Iu mpe1oK
HEAHAEPTAIBCKOTO YEJIOBEKA U
yeoBeKa pazyMHoro. YenoBek
HEAHJACPTAIbCKUN KAK BU/I JIFOJCH
XOJIOMHOTO KiIMMara. YemoBek
pPa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHMI Y€JI0BEK, OCBOCHHUE
KOHTHUHEHTOB 32 npeaenaMmu AQpuku.
[TaneoreneTuka u nmajacoreHOMHKA.
JemoHcTpanumn

Iloprpetsr: JI. Jluku, A. 4. Porunckuiu,
M. M. I'epacumos.

TaGaunbl U cXEMBI: «DBOJIIOIHOHHOE
JIPEBO YETOBEKA», «ABCTPAJIOMUTEK,
«YeoBek ymenbliny, «HenoBek
MPAMOXOAAIININY, «J|eHUCOBCKUI
4yenoBeK», «Heannepranbupy,
«KpomanpoHnub», «IIpenku yemoBekay.
OoOopynoBanue: MOJIeM TOpPCa
MPEIKOB YEIOBEKA; MYJIKU ITPEAMETOB
MaTEpUAIIbHON KYJIbTYPbI IPEAKOB
YeJIOBEKa

pa3yMHBIN COBPEMEHHOIO THIIA,
[AJICOr€HETHKA.

XapakTepu30BaTb OCHOBHBIE CTAAUU
AHTPONOT€HE3A.

BBISBIATE IPOrPECCUBHBIE YEPTHI,
MOSIBUBILMECS Y MPEKOB YEIIOBEKA

Ha Pa3HbIX CTAIUSIX AHTPOIIOreHE3A.
[IpuBOOUTE pUMEPHI TPEACTABUTEIICH
OCHOBHBIX CTaJIMM aHTPOIIOT€HE3a!
OMNUCHIBATh X AaHTPOITOMETPUUYECKHUE
JaHHBIE, 00pa3 KU3HHU U OPYIUS TPyHa.
CpaBHUBATH NPEICTABUTEIEH OCHOBHBIX
CTaJli aHTPOIIOTEHE3A
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5.6 | DBomonus DBOJIOIUS COBPEMEHHOI'0 YEI0BEKa. PackpriBath conmepikanrue TEpPMUHOB U
COBPEMEHHOI0 EcTecTBeHHBIN 0TOOpP B MOMYJIALUAX MOHSTHUI: MyTallUOHHBIN ITpOIECC,
yesoBeKa yesoBeka. MyTallMOHHBIN MTPOLECC U noJuMOpU3M, MOMYISIIMOHHBIE

nonumopdusM. [lonynsuonssle BOJIHBI, Apeii( TeHOB, MUTpaIus,

BOJIHBI, Ipeii() TeHOB, MUTpALUs U «(pdext ocHOBaTENID.

«3¢deKT ocHOBATEIS» B MOMYJSIIMUAX | XapaKTepu30oBaTh POJib €CTECTBEHHOTO

COBPEMEHHOT0 YeJIOBEKa. 0TOOpa B MOMYJISIUSAX COBPEMEHHOTO

JleMoHCTpanuu YeJIoBeKa.

Tabmuib! 1 cxembl: «ITansl 3BooUKK | OIIeHUBATH POJIb MYTAI[MOHHOTO

YeJIOBEKa» mpoliecca, MOMyJISIIIHOHHBIX BOJH,
aperida reHoB, MUrpanui, «3ddexra
OCHOBATEJS» B IBOJIFOLIUHN TTOTYIISIIUAN
COBPEMEHHOI0 YEJIOBEKA.
[TpuBoauTH MPUMEPHI PaKTOPOB,
CHOCOOHBIX BbI3BATh MOMYJIALIMOHHBIC
BOJIHBI B 9BOJIIOLIMM COBPEMEHHOTO
YeJioBeKa

5.7 | YenoBeueckue pachl. Yenoseueckue pachl. [lonsitue o pace. | PackpriBaTh conepikanrue TEPMUHOB U

MexaucuurninHapHbIe
METO/IbI AaHTPOIIOJIOTUU

Bonbime pacel: eBporieonaHast
(eBpasuiickasi), aBCTpaIO-HErPOUTHAS
(?xBaTOpHUaIbHas ), MOHT'OJIOWTHAS
(a3uarcko-amepukaHckas). Bpems u
MyTH PacCeNICHHs YeoBeKa 1Mo
rtaHere. EMWHCTBO YenoBeuecknx pac.
Hay4Hast HECOCTOATETHFHOCT pacu3Ma.
[IprcnocoOIeHHOCTh YeloBeKa

K Pa3HBIM YCIIOBHUSIM OKPYKAIOILLEH

MOHSITHI: paca, pacoreHes, pacusm,
COLIMATIbHBIN TAPBUHU3M.
XapakTepu30BaTh MPU3HAKU OOIBIINX
pac 4eJoBeKa: eBpONeOUTHON
(eBpa3uiickoi), aBCTpaAIO-HETPOUTHON
(?KBaTOpHUATIBLHON ), MOHTOJIOUTHOM
(a3uaTrcko-aMepUKAHCKOM).

BBISABIATH MPUYINHBI BOSHUKHOBEHUS
YeJI0BEUECKUX pac.
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cpensl. Biusinue reorpaguyeckoin
cpenbl U apeiida reHos

Ha MOPGOJIOTHIO ¥ (PU3UOJIOTHIO
YeJloBeKa.

MexanciuniIMHapHble METObI

B (hr3nueckoit (OMOIOruuecKom)
AHTPOIOJIOTHH. DBOJIFOLIMOHHAS
AHTPOIOJIOTHSI U MAJICOAHTPOIIOJIOTHSI
YEJI0BEYECKUX MOMYJISILUN.
buoconmanbHbie UCCIEI0BAHUS
IpUPOJBI HyesoBeka. MccinenoBanue
KOABOJIIOIIMU OMOJIOTHYECKOr0 U
COLIMAJILHOTO B YEJIOBEKE.
JemoHcTpanumn

Tabmuiel u cxembl: «Pacel yenoBekay.
IIpakTuyeckas padora

«3yueHune sKOIO0rHYECKUX aJanTaiui
YeJI0BEKa»

[IpuBOAUTH MpUMEPHI aTaNITUBHBIX
MIPU3HAKOB Yy MPEACTaBUTEIICH
YEJI0BEUECKUX Pac.

[IpuBOOUTH CBUAETENHCTBA EIUHCTBA
MIPOUCXOXKIEHHUSI YEIIOBEYECKHUX pac.
CornocTaBiATh aalTUBHBIC TUITHI
JIOJIEW C paCOBBIMHU MPU3HAKAMMU.
JIoKa3bIBaTh HAYYHYIO
HECOCTOSITEIbHOCTh pacu3ma

Htoro 4acoB 1o Teme 10
6 | Tema «I9Kojiorus — HayKa 0 B3aUMOOTHOIIIEHUSIX OPraHU3MOB U HAIOPTAaHU3MEHHBIX CHCTEM C OKPY KAKOIIe
cpeaoin
6.1 | 3apoxneHue u 1 3apokICHUE U Pa3BUTHE IKOJIOTUN PackpeiBath conepxaHue TEPMUHOB U

Pa3BUTUC SKOJIOIMH

B Tpynax A. ['ymbonbara, K.®. Pynbe,
H.A. Cesepiiosa, 3. I'ekkens,

A. Tencnu, B.H. CykauéBa. Paznensl u
3aaun 3KoyIoruu. CBsi3b IKOIOTUU

C ApYTUMHU HayKaMH.

TOHSATUI: YKOJIOTHS, ayTIKOJIOTHS,
CHUHAKOJIOTHSI, DKOJIOTHsI COOOIIECTB U
AKOCHUCTEM, IKOJIOTHSI BUIOB U
MIOITYJISILIU M.

XapakTepru3oBaTb OCHOBHBIE ATAIbI
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JleMmoHcTpanum

[optpersl: A. I'ymGonbar,

K. ®@. Pynne, H. A. CeBepiios,

9. I'ekkenb, A. Tenciu, B. H. Cykaués.
Tabaunel U cxeMbl: «Pa3aensl
SKOJIOTHI)

3apOXKICHUS U PA3BUTHUS YKOJOTUM KaK
HAYKHU.

[IpuBOUTH IPUMEPHI OOBEKTOB
M3Yy4EHUS YKOJIOTHUH.

Ha3bpiBath OCHOBHBIE 3a/1a4M, CTOSIIIIUE
nepesl Y4EHbIMU-3KOI0TaMHU.

VY craHaBnMBaTh B3aUMOCBS3b YKOJIOTUH
C ApYTMMU HAyKaMH

6.2

MeTo1bI KOJOTHH.
3HaueHue
DKOJOTMYECKUX
3HAHUM 119 YeI0BeKa

Metonab! dxonoruu. [lonesrie
Ha0JII0IeHNsI. DKCIIEPUMEHTHI

B DKOJIOTUH: IPUPOIHBIE U
naboparopHbie. MojienupoBaHue
B DKOJIOTMM. M OHUTOPHHT
OKpY>KalOIEH CPEebl: JTOKAJIbHBIMH,
PErMOHANIbHBINA U TJI00ATBLHBIH.
3HaYeHUe SKOJIOTMUECKUX 3HAHUIN
JUTS YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBA3EH
YeJI0BEYECTBA C MIPUPOION.
DOopMUPOBAHUE IKOJIOTUUECKOU
KYJbTYPbI U DKOJIOTHYECKOM
IPAaMOTHOCTH HACEJICHUSI.
JleMmoHcTpanum

Tabaunbl U cxeMbl: «MeToabl
sKoJIoTun», «CxeMa MOHUTOPUHTA
OKPYKaIOIIEH CPEbI».

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITUI: TI0JIEBbIE HAOIOICHNUS,
MOHHUTOPHUHT OKPYKAIOIIEH CpeIbl,
MO/IEJIMPOBAHUE, SKCIIEPUMEHT,
MIPOrHO3UPOBAHHUE.

XapakTepu30BaTh METO/Ibl HKOJIOTHH.
[TpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIOACHUI B DKOJIOTHH.

BoIsBiATE 0COOEHHOCTH MOHUTOPUHTA
OKpYKaroller Cpe/lbl Kak METOoAa
AKOJIOTMYECKUX HCCIIEeIOBAaHUM.
OO60CHOBBIBATh 3HAYEHUE
HKCIIEPUMEHTOB B HKOJIOTMYECKUX
UCCIJIEIOBAHUSX.

CpaBHUBAThH TAOOPATOPHBIE U
MIPUPOJIHBIE HIKCIIEPUMEHTHI KaK METObI
AKOJIOTMYECKUX HCCIIEIOBAaHUM.
OneHuBaTh 3HaYEHUE MTPOTHO3UPOBAHUS
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JlaboparopHasi padora
«3yueHne MeTo0B AKOJIOTUUECKUX

KaK METOJa YKOJIOTMYECKUX
HUCCIIEJOBAHUI.

UCCJIETOBAaHUI» O060CcHOBBIBaTH HEOOXOAMMOCTh
DKOJIOTUYECKUX 3HAHUU
JUIsl COBPEMEHHOI'O YEJIOBEKA
Hroro yacoB o teme 3
7 | Tema «Opranusmsbl 1 cpeia 00MTAHUA»
7.1 | Dxomoruueckue 1 Dkonoruueckue (HakTopsl U PackpbiBaTh conepxaHue TEPMUHOB U
(bakTopsI 3aKOHOMEPHOCTH UX IEUCTBUS. MOHSITHIA: SKOJOTHUECKUil (pakTop,

Knaccuduxarms sK0I0ruaecKux
(hakTOpoB: a0UOTHUYECKHE,
OuoTuyeckue, anTpornorennsie. OomMe
3aKOHOMEPHOCTH JIEUCTBUS
skosorudeckux gaxropos. [Ipasuio
muanmyMma (K. llnpenrens,

1O. JInbux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTCHOOMOHTHBIE
OpPTraHHU3MBI.

JdeMoHCcTpanuu

TaOauItel v cxembl: «IKOJIOTHIECKUE
(baxTopbI».

Oo6opynoBanue: repbapuu u
KOJUTCKITMN PACTCHUHA W )KUBOTHBIX,
MPUCTIOCOOTIEHHBIX K BIUSHUIO
Pa3IMYHBIX KOJIOTHUECKUX
dakTopoB

OMOJIOTMYECKUN ONITUMYM,
OTpaHUYMBAIONIUN (TUMUTUPYIOIIIUA )
dbakrop.

KnaccuduuupoBarb 3K010ruueckme
(akTOpHI 110 pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 001111e
3aKOHOMEPHOCTH JIEUCTBUS
HKOJIOTMYECKUX (PaKTOPOB.
OO60CHOBBIBATH JEHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OI'PaHUYMBAIOIIETO
dakropa.

[IpuBOAUTE IPUMEPHI:
WJUTIOCTPUPYIOIIME JIEHCTBHUE MMPaBUIIa
MUHUMYMa, OTPAaHUYUBAIOIIETO
(bakTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPraHU3MOB
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7.2

AOHOTHYECKHE
dakTopel. CBET Kak
YKOJIOTUYECKUU

dakrtop

Abunotnueckue (aktopsl. CBET Kak
sKosoruueckuit akrop. [erictue
pPa3HBIX YY4ACTKOB COJIHEUHOT'O CHEKTPA
Ha OpraHu3Mbl. DKOJIOTUYECKHE
TPYIIIBI PACTEHUN U )KMBOTHBIX

10 OTHOIIEHUIO K cBeTy. CUTHaIbHAs
poJib cBeTa. POTONEPUOIU3M.
JdeMoHCcTpanuu

Tabmuier u cxembl: «CBETOBOM
CHEKTP», «IKOJTOTUUECKUE TPYIIIbI
YKUBOTHBIX MO OTHOIIICHUIO K CBETY».
Oo6opynoBanmue: repdbapun
CBETOJIIOOUBBIX, TEHEIOOUBBIX U
TE€HEBBIHOCIIMBBIX PACTEHUMN;
CBETOII0O0MBBIC, TCHETIOOUBBIC U
TE€HEBBIHOCIIMBbIE KOMHATHBIE
pacTeHusl.

JlaboparopHnasi pabora
«BpIsIBIIEHHE TPUCTTOCOOTICHU
OpPraHU3MOB K BIIMSTHUIO CBETA»

PackpriBaTh copep:kaHue TEPMUHOB U
MIOHSATHM: CBET, (POTONEPHOIU3M.
XapakTepru3oBaTh JECUCTBUE CBETA KAK
AKOJIOTHUYECKOTo (haKTopa.

CpaBHUBATH JICUCTBUE PA3HBIX
YYaCTKOB COJTHEYHOTO CIIEKTpa

Ha OpraHU3MBI.

BobIsSIBISITE OCOOCHHOCTH CTPOEHUS U
KU3ZHEACATEIbHOCTH PACTEHUM pa3HbIX
AKOJIOTUYECKUX TPYII MO OTHOIICHUIO
K CBETY (CBETOJIIOOUBBIE, TEHETIOOUBBIE,
TEHEBBIHOCIIUBBIC).

[IpuBOANTE MpUMEPHI PACTEHUI Pa3HBIX
AKOJIOTHYECKHUX TPYIIN MO OTHOLIECHUIO
K CBETY.

BoISIBISITE OCOOCHHOCTH CTPOSHUS H
KU3ZHEACATEILHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTUUECKUX TPYIII TTO OTHOIIEHUIO
K CBETY (JTHEBHBIE, CYMEpEUHEIE,
HOYHBIE).

[IpuBOIUTH PUMEPHI IKUBOTHBIX
Pa3HbBIX YKOJOTUYECKUX TPYII

110 OTHOIIEHHUIO K CBETY.

OOGoCHOBBIBATh 3HAUYCHHUE
dhoToneprou3Ma B )KU3HU OPraHU3MOB
Y JUJIS IPAKTUKUA CEIHCKOTO

XO03SIMCTBA
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7.3

AOuoruueckue
(bakTopsbl.
Temneparypa kak
JKOJIOTUYECKU U

dakrtop

Temmneparypa Kak 3KOJIOrHYECKUI
dakrtop. [elicTBue TeMepaTypsl

Ha opranusMsbl. [IoWKWIIOTEpMHBIE U
FOMONOTEPMHBIE OPTraHU3MBI.
DBPUTEPMHBIC U CTEHOTEPMHBIC
OpraHU3MBbl.

JdeMoHCcTpanuu

Tabnuiibl U cxeMbl: « TernIoKpoBHbIE
KUBOTHBIEY», «XOJIOJTHOKPOBHBIE
KUBOTHBIE.

Oo6opynoBanue: repbapuu u
KOJUICKITMH TCIUIOIOOUBEIX,
3UMOCTOMKHUX, MOPO30YCTOMYUBBIX
pacTeHUI; yydena IITUL] U 3BEPEN.
JlaGopaTopHas padora
«BrIsiBIeHHE TPUCTTOCOOIEHU M
OpPraHu3MOB K BIUSHUIO TEMIEPATYPhD»

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSATHI: TEMIIEpATypa,
MOMKUIIOTEPMHBIE (XOJIOIHOKPOBHEIE),
TOMOMOTEPMHBIE (TEMIIOKPOBHBIE)
OpraHu3Mbl, aHAOMO3, IBPUTEPMHBIC
OpraHU3MbI, CTCHOTEPMHBIC OPTAHU3MBI,
TEPMOPETYIISLUS.

XapakTepru3oBaTh JICHCTBUE
TEMIIEPATYPhl HA OPraHU3MBI.
BbIsSIBASITE OCOOCHHOCTH CTPOEHUS U
KU3ZHEACATEIbHOCTH MONKHIOTEPMHBIX
(XO0IOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeTIOKPOBHBIX) JKUBOTHBIX.
[IpuBoaUTE MpUMEPHI NOMKUIOTEPMHBIX
(XOJIOMHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeTUIOKPOBHBIX) JKUBOTHBIX.
BobISIBISITE OCOOCHHOCTH CTPOEHUS U
KU3ZHENIEATEIbHOCTH TEILJI0IIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHui.

[IpuBOAUTH MPUMEPHI TEIMIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYMBBIX
pacTEHUM.

[IpuBOIUTH MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | Abuotuueckue BrnaxxHOCTB KaK 3KOJIOTMYECKUI PackpeiBath copepxanne TEpPMUHOB U
¢dakTopsl. Bnaxxnocts ¢akrop. [Ipucnocobiienus pacreHui MOHSITU: BIAXKHOCTh, TUAPOPUTHI,
KaK SKOJIOTUYECKUI K MOJICPKAHUIO0 BOJHOTO OanmaHca. rUrpoPuThl, ME30(UTHI, KCEPOPUTHI,
dakto Knaccuduxanus pacrenuit ’KUBOTHBIE: BOJHBIE, ITOJTYBO/IHBIE,

10 OTHOILIEHUIO K BOJIE. Ha3eMHBbIE.
[Ipucnoco6neHust >kUBOTHBIX XapakTepu3oBaTh JCHUCTBUE BIAXKHOCTU
K U3MEHEHUIO BOJTHOTO PEXKUMA. KaK 3KOJIOTUYecKoro (hakropa.
JleMmoHCcTpanum BbIsBIISAITE OCOOEHHOCTH CTPOEHUS U
Tabmuub! 1 cxembl: «OU3NOTOTHUECKHUE | JKU3HEIEATEIbHOCTH PACTEHUM Pa3HbIX
aJanTalyy >KMBOTHBIXY. HKOJIOTMYECKUX TPYIIIT IO OTHOLIEHHUIO
Oo6opynoBanue: repbapuu pacTeHU, | K BOJIE.
OTHOCSIIIUXCS K TUTpodUTaMm, [IpuBOIUTH MPUMEPHI PACTEHUIN PA3HBIX
kcepopuTam, Me30pUTaM, KOMHAaTHBIE | DKOJIOTMYECKHUX TPYIII [0 OTHOUIEHUIO
pacTeHus TaHHBIX TPYIIIL. K BOJE.
JlaGopaTopHas padora BrisgBiAT aHaTOMUYECKUE U
«AHATOMUYECKHE OCOOEHHOCTHU (U3HOJIOTHYECKHE TTPUCTIOCOOTICHUS
pacTeHuil U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.
[IpuBOAUTH MPUMEPHI BOAHBIX,
NOJIYBOJHBIX U HA3EMHBIX KUBOTHBIX
7.5 | Cpenbl oOutanus Cpenpl oOUTaHMs OPraHU3MOB: BoAHAas, | PackpwiBaTh cojepikaHne TepMUHA

OpraHHu3MOB

Ha3€MHO-BO3yILIHAs!, IOYBEHHAs,
rITyOWHHAs TTOJMTOYBEHHAS,
BHyTpHOpranu3smMeHHas. ®u3nko-
XUMUYECKHUE OCOOCHHOCTU CPeT
0oOWTaHUs OPraHU3MOB.

«cpeia oOuTaHuUsD.

XapakTepu3oBaTh 0COOEHHOCTU
BOJTHOW, HA3€MHO-BO3AYIIIHOM,
MMOYBEHHOM, NTYOMHHO MOANIOYBEHHON U
BHYTPUOPTaHU3MEHHOU cpejl OOUTaHUSI.
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[IpucniocoOieHnst OPraHu3MOB K KU3HH
B Pa3HBIX Cpejiax.

JdemoHcTpanumn

Tabmuiel u cxembl: «Cpenibl 0OUTaHUS
OpPTraHu3MOBY.

OOopynoBanme: KOJJICKIIUU
’KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax

CpaBHUBATh (PU3NKO-XUMHUYECKHE
YCJIOBHSI pa3HbIX CpeJl OOUTaHMUSL.
BbIsSBASATH uepThl NpUCIOCOOIEHHOCTH
OpPraHu3MOB K OOUTaHUIO B BOJIHOM,
HA3€MHO-BO31YIIIHOM, IIOYBEHHOM,
BHYTPUOPraHU3MEHHOM cpenax
oOuTaHUS.

IIpuBOINUTH MPUMEPBI OPraHU3MOB,
OOMTaIOIIKX B Pa3HBIX Cpelax

7.6 | buonoruueckue buonornueckue purmel. BHenmHue u PackpbiBaTh copepxaHnue MOHATHS
PUTMBI BHYTpEeHHUE pUTMbI. CyTOUHBIE U «OUOJIOTUYECKUE PUTMBIY.

TOANYHBIE PUTMBL. XapakTepu3oBaTh 0COOEHHOCTH
[Tpucrnoco6IeHHOCTh OPraHU3MOB K BHEIIHUX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM U3MEHEHUSIM YCIIOBUU TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
JKU3HHU. [TpuBoAUTE pUMEPHI TPOSIBJICHUS
JdeMoHcTpanuu OMOJIOTHYECKUX PUTMOB Y Pa3HBIX
Tabmuipl 1 cxeMbl: «bromornueckue OpPraHU3MOB.
PUTMBD. BoISIBASTE 4epThI IPUCIIOCOOICHHOCTH
Oo6opynoBanue: repoapuu u OpPraHu3MOB K CE30HHBIM W3MEHEHUSIM
KOJUIEKIIMM PACTEHUN U )KUBOTHBIX, YCJIOBUU KU3HM.
o0Jiaaromux yepramu OnuceIBaTh CE30HHBIC IBJICHUS B )KU3HU
IIPUCIIOCOOIEHHOCTH K CE30HHBIM OpPraHu3MOB, PaCIPOCTPAHEHHBIX
W3MEHEHUSIM YCIOBUN KU3HU B CBOEM MECTHOCTH

7.7 | XKuznennnie popMbl Kuznennsie popMbI OPraHU3MOB. PackpriBath conepxaHue MOHATHS

OpraHHu3MOB

[TonsTue o )ku3HEeHHOU popme.
XKuznennsie popmbl pacTeHUI:
JIEpEBbsl, KYCTAPHUKH, KYCTAPHUYKH,

«OKU3HEHHas (hopMa OpraHu3May.
BbIABIISATE OCOOEHHOCTH CTPOEHUS U
KU3HEAECATEIbHOCTH PACTEHUN Pa3HBIX
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MHOTOJIETHHE TPaBBI, OJTHOJICTHHE
TpaBbl. JKU3HEHHbIE (DOPMBI KUBOTHBIX:
TUAPOOHNOHTHI, TEOOMOHTHI,
a’poOroHThl. OCOOEHHOCTH CTPOCHUS U
o0Opa3a >KH3HHU.

JdemoHcTpanumn

TaGnuibl u cxembl: «KU3HEHHBIC
dopmbI pacTeHuit», « Ku3HeHHbIC
(OpPMBI KUBOTHBIX».

Oo6opynoBanue: repbapuu u
KOJUICKIIMY PACTEHHIA U )KHBOTHBIX
Pa3ITUYHBIX )KU3HEHHBIX (hopM

KU3HEHHBIX (OpM.

[IpuBOANTH MPUMEPHI PaCTEHUI pa3HbIX
KU3HEHHBIX (POpM.

BbIsSBASTH OCOOEHHOCTH CTPOCHUS U
KU3ZHENIEATEIbHOCTH JKUBOTHBIX Pa3HbIX
KU3HEHHBIX (POPM.

[TpuBOAUTH MPUMEPBI )KUBOTHBIX
pa3HbIX JKU3HEHHBIX (hOpM

7.8

buotnueckue hakTopsl

buornueckue daxkropsl. Buabl
OMOTHYECKUX B3aUMOJIEUCTBUN:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOUO03
u ero ¢opmel. [Tapazutusm,
KOONepanus, MyTyaanu3M,
KOMMEHCAJU3M (KBapTUPAHTCTBO,
HaxyieOHn4ecTBo). Herpoduueckue
B3aUMOJICHCTBUS (TOMMMYECKUE,
¢dopuueckue, padpuueckue). 3HaUeHUE
OMOTHYECKUX B3aUMOAEHCTBUM IS
CYILIECTBOBAHHS OPTaHU3MOB B CPEJIE
oburtanust. [IpyHIUI KOHKYPEHTHOTO
HCKJTFOUYEHUS.

JdemoHcTpanumn

Tabmuirel v cxembl: «IKOCUCTEMA

PackpriBaTh copep:kaHie TEPMUHOB U
MOHSATUM: KOHKYPEHIIUSI, XUIIIHUYECTBO,
Mapa3uTU3M, MyTYaJIU3M,
KOMMEHCAJIU3M, HETPO(UUECKHE
B3aUMO/JICHCTBHS.

XapakTepu30BaTh BUIbI OMOTHYCCKUX
B3aMMO,ICHICTBUH.

OOBSACHSTH CYIITHOCTh KOHKYPEHITUH,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyajanu3Ma, KOMMEHCaIu3Ma.
[IpuBOIUTH MPUMEPHI OPraHU3MOB,
YYACTBYIOIIKUX B OMOTUYECKUX
B3aUMOJICHCTBUSIX PA3HBIX TUIIOB.
O1ieHuBaTh 3HaUYeHNE OMOTUYECKUX

B3aMMOJICVCTBUM ISl CYIIECTBOBAHUS
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IIAPOKOJIUCTBEHHOTO JIECAY,
«DKOCHCTEeMa XBOMHOIO JIecay,
«lenu nutanus», « XMIITHAYECTBO,
«Ilapasutnzm», «KOHKypeHLIU»,
«Cumbomnosy, «KomMeHcaau3m.
OOopynoBanme: KOJJICKIIUU
KUBOTHBIX, Y4ACTBYIOIINX

B Pa3JIMYHBIX OMOTUYECKUX

OpPraHU3MOB B Cpejie OOUTaHUSI.
OO00CHOBBIBATh ACHCTBHE MPUHIINIIA
KOHKYPEHTHOI'O UCKJIFOUEHUS

B3aUMOJICHCTBHUIX
HTtoro gacoB 1o Teme 9
8 Tema «Ikos0rust BUA0B U MOMYJIAMIN»
8.1 | Dxonornueckue 3 DKOJOTMYECKHUE XapaKTEPUCTUKHU PackpriBath comepkaHue MOHITHS
XapaKTEPUCTUKH nonyJisiuuu. [lomyssnus kak IO YJISLIUS.
TIOMYJIS AN ouosornyeckas cucrema. Poib OruieHuBaTh 3HAYEHUE HEOAHOPOIHOCTH

HEOJJTHOPOJHOCTH CpeJibl, (PU3NUECKUX
O0apbepoB U OCOOCHHOCTEN OMOJIOTHH
BUJI0B B (POPMHUPOBAHUU
IIPOCTPAHCTBEHHOU CTPYKTYPBI
nomnyysiuuid. OCHOBHBIE ITOKa3aTeu
MOMYJIALNN: YUCIEHHOCTD, MIIOTHOCTH,
BO3pacTHas U MOJI0Bast CTPYKTYpa,
POXKIaEMOCTb, PUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPAITHSI.
JdemoHcTpanumn

Tabnuibl ¥ cxembl: « IKOIOTHUECKHE
XapaKTEPUCTUKH TTOM YIS,
«IIpocTpaHcTBeHHas CTPYKTYpa

cpensl, puznyeckux 6apbepoB
0coOeHHOCTEN OMOJIOrMY BUOB

B (hopMUpOBaHUM MPOCTPAHCTBEHHOM
CTPYKTYPbI TTOMYJISIITUH.

[IpuBOoaUTE PUMEPHI MOMYJISALUI
pPa3HbIX BUJIOB PACTEHUM U )KUBOTHBIX.
XapakTepu3oBaTb OCHOBHBIE
AKOJIOTUYECKHUE TTOKa3aTeIn
MONYJIALUU: YUCIEHHOCTD, INIOTHOCTb,
BO3pACTHAs U TI0JIOBAsI CTPYKTYPA,
POXK1a€MOCTbh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAIUS.
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IOITYJIALUN), ((BOBpaCTHBIG IMupaMuJabl
ITOITYJIALTU >

8.2 | Dxomornyeckas DKOJOru4ecKas CTpyKTypa nonyJsamnuu. | PackpeiBaTh copepxanue TEPMUHOB U
CTPYKTYypa OneHKa YMCIEHHOCTH TTOMYJISALINH. MOHATUI: TUHAMUKA HOMYJISLINH,
MIOITYJISILIAM. JluHaMuyKa MOMyJISIUA U €€ PeTYJIANHs. | OMOTUYECKUM MTOTEHITAN OIS,
JlnHaMuKa nomyJssnuu buoTtnyeckuii moTeHITMAT MONYJSAIUNA. | KPUBBIC BBDKUBAHUS, (PAaKTOPHI
U €€ perysius MoaenvpoBanue TUHAMUKH CMEPTHOCTH, EMKOCTb CPEJIbL.

nonyJisinuu. Kpussle pocra OOBIACHATH 3aKOHOMEPHOCTU

YUCJIEHHOCTH nonyJsinuu. Kpusbie pasMelieHus: ocooer monysuuu

BBDKUBAHMS. Peryisius 4ucjaeHHOCTH | Ha 3aHUMAaeMOW TEPPUTOPUH.

NOMYJISIUI: POJb (GAaKTOPOB, OnenuBarh OMOTHYECKUN MOTEHIIHAI

3aBUCSIIUX U HE 3aBUCAIINAX OT MOIYJISIIUI Pa3HbIX OPraHU3MOB.

TUIOTHOCTU. DKOJIOTUYECKUE CTPATETUN | AHAIM3UPOBATh KPUBBIE POCTA

BU10B (1- 1 K-cTparerun). YHCJICHHOCTH TOMYJISIIUU U KPUBbBIE

JdemoHcTpanumn BBDKMBaHMSL.

Tabmuie u cxembl: «CKOPOCTh OO0OCHOBBIBATH IPUYHUHBI CACPIKUBAHUS

3aCeJICHUS TIOBEPXHOCTH 3eMIIH OMOTHUYECKOTO MOTEHIAJIa POCTa U

Pa3IMYHBIMUA OPTaHU3MaAMM» IIPUYHHBI BCIIBIIIEK POKIAEMOCTH
y OTJEIbHBIX OPraHU3MOB.
[lepeuncnsate HakTOPbl CMEPTHOCTH,
PETYIUPYIOUIUE YUCIEHHOCTD
MOIYJIALMN PACTEHUN U dKUBOTHBIX.
OnuceIBaTh 3KOJOTHYECKUE CTPATETUN
BHJIOB

8.3 | Dxonoruyeckas HHIIIA [TonsiTue 00 PKOIOTMYECKON HUIIIE PackpeiBath copepxanue TEpMUHOB U

BUIA

Bua. Mectoobutanue. MHOromepHas
MOJENb DKOJOTMYECKON HUIITH

MOHSTHI: YKOJIOTMYECKasi HUIIA, BU/I,
apeaJ, UHBa3Hsl.
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JIx. M. XatunHcona. Pasmepsl
JKOJIOrMYeCKON HulU. [ToreHunanbHas
Y peaJv30BaHHAs HUIIU.

Bup xak cucrema nomynsiiuid. Apeansl
BUJIOB. BUBI U UX )KU3HEHHBIC
CTpaTeruu. JKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAEHUS U
MUTPALIMHI )KUBOTHBIX. bronornueckue
VHBA3UU YYKEPOJIHBIX BUIOB.
JleMmoHcTpanum

IToprper: /1. 1. XaTunuHCOH.
Tabaunel U cxeMsul: «Moaeib
JKOJIOTMYECKOU HUILIN

Jx. . XaTunHCOHaY.
Oo6opynoBanue: repdbapuu pacTeHUI;
KOJUIEKIIUY KUBOTHBIX.
JlaGoparopHuasi padora
«ITpucnocoOaeHus ceMsiH pacTeHUN

K pacCeICHUIO»

XapakTepu30BaTh MHOIOMEPHYIO
MOJIENb YKOJIOTUYECKON HUIITN

JIxx. Y. XarunHCcoHa.

[TpuBOaUTE MPUMEPHI FKOJOTUYECKUX
HUIII Pa3HBIX BUJIOB PACTEHUN U
KUBOTHBIX.

BpIsgBIATE OTIIMYME DKOJIOTMYECKON
HUIIY BUJA OT €r0 MECTOOOUTaHUSI.
['padrueckn n3o0paxarh
MHOTOMEPHYIO MOJIEJIb KOJIOTHYECKOM
HUILHU JIJIs1 Pa3HBIX BUJIOB.

BpIABAATE NPUYMHBI pa3auduin

B pa3Mepax AKOJOTMYECKON HUIIN

Y Pa3HbIX BUJOB PACTEHUIN U )KUBOTHBIX.
AHaM3UpOBaTh MPUUUHBI U
MOCJIE/ICTBUS CMEHBI YKOJIOTMYECKON
HUIIA

Hroro yacoB 1o Teme 9
9 | Tema «Jkoiiorus coo01ecTB. IKOJIOr HUECKHE CHCTEMbI»
9.1 | CooOmrecTBO 1 CooOmectBa opranu3MoB. bruorieno3 u | PackpeiBaTh cofep:kaHre TEPMUHOB U
OpPraHu3MOB — ero cTpykrypa. CBsizu Mexay HNOHATHN: OMOLIEH03, OUOTOII.
OMOLEHO3 OpraHu3MaMH B OMOLIEHO3E. XapakTepu3oBaTh OMOIIEHO3 U €ro

JdemoHcTpanumn
Tabmuiet u cxembl: «CTpyKTypa

CTPYKTYpPBI: BHJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOYUUECKYIO.
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OumoIeH03a», «DKOoCUcTEMA
IIHPOKOJIMCTBECHHOTO JIecay,
«DKocucTeMa XBOMHOIO JIeca

[lepedncnsaTe ¥ MPUBOAUTH MPUMEPHI
CBsI3€H MEX]1y OpraHu3MaMHu
B OMOIIEHO3€E

9.2

DKOoCHUCTEMA

DKxocucTeMa Kak OTKpbITasi CUCTeMa
(A.JIx. Tencnn). @yHKIMOHAIBHBIE
0JIOKM OpTraHU3MOB B 9KOCHCTEME:
MIPOYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHHU.
Tpoduueckue 1enu u ceTu.
AbGuotrueckue O0JJIOKH HIKOCUCTEM.
[TouBBI U WJIBI B AKOCHUCTEMAX.
KpyroBopot BeliecTB 1 MOTOK YHEPTUU
B DKOCHCTEME.

JleMmoHcTpanum

Ioprpersl: B. H. Cykaués,

A. JIx. Tencnu.

Tabmuub! 1 cxembl: «OyHKIIMOHAIBHBIE
TPYIIBI OPTAaHU3MOB B DKOCHCTEME,
«KpyroBoporT BEIIECTB B IKOCUCTEMEY,
«Ilenu nutanus (macTOuIHAs,
JETPUTHAS ).

Oo6opynoBanue: repObapuu pacTeHUI;
KOJUICKIIUM HACEKOMBIX; Uy4esia MTHI] U
3BEpEN

PackpeiBaTh cosepx’aHue TEPMUHOB U
MOHATUI: SKOCUCTEMA, TPOAYLIEHTHI,
KOHCYMEHTBI, PEIyLIEHThI, TPO(UUECKUE
yYpOBHH, Tpopuueckre (MUILEBbIe) Enu
U CETH.

Ha3piBaTh CTpYKTYpHBIE KOMIIOHEHTHI
HKOCHCTEMBI.

Xapaktepu3oBaTh QYHKIUHU U
MPUBOJIUTH MPUMEPHI OPraHU3MOB

B SKOCHUCTEME Ha OCHOBE MMEIOIINXCS
3HAHMM O PACTEHHUSIX, Tpudax,
OaKTepHsIX U KUBOTHBIX.

OnuceiBaTh KPyroBOPOT BEILIECTB U
ITIOTOK HEPIHH B IKOCUCTEME.
OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEILIECTB U IIOTOKE YHEPTHUM.
[IpuBOANTH MPUMEPHI OPraHU3MOB,
3aHUMAIOIUX pa3Hble YPOBHU
Tpo(pUUECKUX MUPAMUJL.

CocTaBisTh CXEMbI IEPEHOCA BELIECTBA
Y DHEPIUHU B SKOCUCTEMAX (LIeTH
MUTAHUS).
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CpaBHI/IBaTB HaCT6I/IH_IHBIC U JCTPHUTHLBIC
OCIIN ITMTaHHUSA

9.3 | Dxomoruveckue OcCHOBHBIE MTOKa3aTENH SKOCUCTEMBI. PackpeiBaTh cosiepkaHue TEPMUHOB U
UpamMuIbl buomacca u npoayKiusi. MOHSTUN: TPOIYKIIMsI, Onomacca,
DKOJIOTMYECKHUE MUPAMU/IbI YHUCET, HKOJIOTMYECKasi NupamMmuaa.
OMOMacChl U YHEPIUH. XapakTepu3oBaTh MpaBuia
JleMOHCTpanu AKOJIOIMYECKUX MUPAMHUJT YUCEN,
TaOnauiel ¥ cxembl: «IKOJIOrHYecKas OroMacchl U YHEPTUU.
NMpaMUJIa YUCe», « IKOJIOTrHYECKas] OOBICHATH MPUYMHBI PA3TUYUN
nupamuaa OMoMacch», B IIPOIYKTUBHOCTH Y Pa3HBIX
«ODKOJIOru4ecKas nupamMuaa SJHEprum» | 3KOCHUCTEM.
[IpyuBOINUTH MPUMEPHI MPAKTUYECKOTO
MIPUMEHEHUS MTPaBUI KOJOTUYECKUX
UpamMu.
CpaBHUBaTh OMOMACCy U MPOIYKIIHIO
HKOCUCTEM CyIIU U MUpPOBOro okeaHa
9.4 | 3menenus Junamuka sxocucmem. PackpeiBath copepxanue TEpMUHOB U
COOOIIECTB — Kamacmpodguueckue nepecmpotiku. IIOHATHN: CYKLIECCHUsL, KIIMMAKCHOE
CYKILIECCUHU @nykmyayuu. HanpaBiieHHbIE COOOIIECTBO, CYKIIECCUOHHBIN PsijI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccuu. [lepBUYHbIC U BTOPUYHBIC
CYKIIECCHH U X TPUYHHBI.
AHTpPOTIOTCHHBIE BO3ICHCTBHSI

Ha cykieccuu. KimmmakcHoe
coobmecTBo. buopasznooOpasue u
MIOJTHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOWYUBOCTH COOOIIIECTB.

XapakTepu3oBaTh CYKIIECCHUU:
IIEPBUYHBIEC 1 BTOPUYHBIE, IPUBOIUTD
UX IPUMEPHI U HA3bIBATh TPUUUHBI
CMEHBI COOOIIECTB.

CpaBHUBATh BpEMEHHBIE U KOPDEHHBIE
OMOreoIeHO3bl Ha KOHKPETHBIX
IIpUMeEpax CBOEN MECTHOCTH.
MopnenupoBarh pe3yJIbTaThl IpoLecca
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JleMmoHcTpanum

Tabnuiet u cxembl: «OOpa3zoBaHue
6omotay, «IlepBuuHas cykieccus»,
«BoccTanoBnieHue sieca mocie noxapa

CMEHBI OMOT€OIIEHO30B MO/ BIUSHUEM
aHTPOMOTEeHHOTO (hakTOpa

9.5 | IIpuponusie [IpupoaHbIE 3KOCUCTEMBI. PackpeiBaTh copepxanne TEpPMUHOB U
DKOCHCTEMBI Oxocucmemvl 03€p u pex. Ikocucmemsl | TOHATUN: (PUTOIIIAHKTOH, 300IIJIAHKTOH,
Mopell u okeanos. Ixocucmemsl MyHOp, | IPYCHOCTb.
J1ecos, cmenetl, NyCmvlHb. XapakTepu30BaTh NPUPOJAHBIC
JlemoHCcTpanumn DKOCHUCTEMBI, UX OCHOBHBIE
Tabauiel v cxembl: «DKOCUCTEMA KOMITOHEHTHI (Ha IpUMepe 03epa,
IIMPOKOJIMCTBEHHOTO JIECAY, XBOWHOI'O U IIUPOKOJIMCTBEHHOTO Jieca).
«IKOCHCTEMA XBOMHOTO JIECAY, OOBSICHATH MPUYHMHBI PA3TAYHOM
«IKOocUCTEMA 03EPAY. OroMacchl IPOAYLEHTOB U
OOopynoBanme: akBapryM Kak MOJICNIb | KOHCYMEHTOB B ITPUPOIHBIX
KOCUCTEMBI. HKOCUCTEMAX.
IKCKypcusi «IKCKypcHsi B TUTUYHBIN | COCTaBJIATh MACTOUIIHBIE U IETPUTHBIC
OuoreorieHos (B 1yOpaBy, Oepe3HsIK, I[EMU TTUTAHUS TPUPOTHBIX IKOCUCTEM.
€JIbHUK, HA CyXO/I0JbHBIN WU [TpuBOAUTH MPUMEPHI OPraHU3MOB,
NOMMEHHBIH JIyT, 03€po, 00I0TO)» BXOJSIIIUX B COCTaB (DUTOIJIAHKTOHA,
300IJTaHKTOHA, OEHTOCA.
OO60CHOBBIBAThH POJIb SIPYCHOCTH
B KM3HU HA36MHBIX SKOCUCTEM.
CpaBHUBaTh OMOMACCy U MPOIYKIIHIO
BOJIHBIX U Ha3€MHBIX IKOCUCTEM
9.6 | AuTpororeHHbie AHTpPONIOT€HHBIE SKOCUCTEMBI. PackpsiBaTh copep:kaHe TEPMUHOB U
AKOCUCTEMBI Arposkocuctema. ArporeHos. MOHSATUI: arpO’KOCUCTEMA, arpOLIEHO3,
(arposKocucTEMBI) Paznuuus Mex1y aHTPOMIOTE€HHBIMU U | MOHOKYJIBTYpA.
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MPUPOJAHBIMHA SKOCUCTEMAMH.
JdemoHcTpanumn

Tabnuubl ¥ cXembl: «ATPOLIEHO3Y,
«KpyroBopor BeIIECTB U IMOTOK
SHEPrUU B arpolEeHO3Ee».
O6opynoBanmue: repbapuu
KYJIbTYPHBIX U JUKOPACTYIIHUX
pacTeHUM.

IKCKypcusi « IKCKYpCHs

B arpo3KOCUCTEMY (HA MOJIE WU
B TEIUIMYHOE XO35IUCTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCUCTEMBI.
[IpuBOINUTH MPUMEPBI ArPOIKOCUCTEM.

CocTaBsTh LCIIN ITUTAHUA arpOLCHO34a.

OO60CHOBBIBATh MPUYMHBI HU3KOM
YCTONYHUBOCTH arpO3KOCHUCTEM.
CpaBHUBATh arpoO3KOCUCTEMBI U
IIPUPOJHBIE IKOCUCTEMBI.
XapakTepu30BaTh pPOJIb YEIOBEKA
B COXPAHEHUHU YCTOWYHUBOCTH
arpoOdKOCHUCTEM

9.7

YpO0IKOCUCTEMBI.
DKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE
KOMITOHEHTBI YPOO3KOCHCTEM.
I'opoackas ¢uiopa u dayna.

CunaHTponu3anus ropoJICKoi GayHsI.

buonornueckoe n X0341MCTBEHHOE
3HAYEHUE arpO’IKOCUCTEM U
ypOOIKOCHCTEM.

3aKOHOMEpPHOCTU (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUN
OpPraHU3MOB B SKOCHUCTEMAX.

Ponv xackaonoeo sghghexma u 6uoos-
20uUuKamopos (Koueswix 6U00s)

8 PYHKYUOHUPOBAHUU IKOCUCEM.
[TepeHocC 3HEpPruM U BEMIECTB MEKTY
CMEKHBIMH KOCUCTEMAMHU.

Y CTOMYMBOCTH OPraHU3MOB,

PackpriBath conepikanrne TEpPMUHOB H
MOHATUI: ypOOIKOCUCTEMA,
CHHAHTPOIM3allKsA, TOPOACKas ¢iopa,
ropoJickasi payHa, SKOMOHUTOPHUHT .
XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI YPOOIKOCUCTEM.
OnuceIBaTh OMOJOTUYECKOE
XO3SIICTBEHHOE 3HAYEHUE
ypOOIKOCHUCTEM.

[IpuBOIUTH IPUMEPHI U OIICHUBATH
COCTOsTHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsIBASITE OCOOEHHOCTH TOPOJICKOM
(bropsl 1 payHsbI.

CpaBHUBaTh YPOOIKOCUCTEMBI U
MPUPOJHBIE IKOCHUCTEMBI
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MOIYJISIIUI U SKOCUCTEM B YCIOBUSAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX
BO3/ICHCTBUMN.

Mexanuzmwvl 6030eticmaust 3a2psa3HeHUl

PA3HBIX MUNOG HA CYOOP2AHUIMEHHOM,
OP2AHUZMEHHOM, NONYIIAYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbI
9KO0JI02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUSL.
Metonosorvsi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOMOTEHHBIX
SKOCHUCTEM.

JdemoHcTpanumn

Tabmuiet u cxemsl: «IIpumepsr
ypOOIKOCHCTEM.

IIpakTuyeckas padora

«M3yueHune u onrcanue
ypOOIKOCHUCTEMBIY.

JlaboparopHuasi padora

«3yuenue pazHooOpa3us MEJIKUX
MMOYBEHHBIX YWICHUCTOHOTUX B PA3HBIX
HKOCUCTEMAX)

Htoro uacoB o treme

12
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10

Tema «buocdepa — ri1odanbHas IKOCHUCTEMA»

10.1

buocdepa. CtpykTypa
U cocTaB Ouocdepbl

2

buocdepa — obmenanerapHas
00oJi0uKa 3eMJIH, I CYIIECTBYET WU
CyLIECTBOBAaJA KU3Hb. Pa3BuTune
MpecTaBiIeHui 0 brochepe B Tpyaax
9. 3rocca. Yuenue B.M. Bepnaackoro
o 6uocdepe. Ob6mactu 6uocheps: u eé
cocrtaB. JKuBoe BeriecTBo 6mochepsl u
ero (pyHKIuH.

JdeMoHCcTpanuun

[loprpetsl: B. U. Bepnaackuit,

9. 3rocc.

Tabauue! u cxembl: «I'eocdepbl
3eMiin», «OyHKIIUU )KUBOTO BEMIECTBA»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHATUM: Ouocdepa, )KUBOE BEIIECTBO,
KOCHO€ BEIIeCTBO, OMOKOCHOE
BEIIESCTBO, OMOreHHOE BEIIECTBO.
[TpuBOoUTH POPMYIUPOBKHA OCHOBHBIX
nonoxenn yuenus B. U. Bepranckoro
o ouocdepe.

XapakTepu3oBaTh 0071acTH OMoCchepsl U
MX COCTaB, HA3bIBaTh 00JIACTH
pacrpocTpaHeHHUsI )KUBOTO BEIIECTBA

B 000J109KaxX 3eMJIU U BBISBIISITh
MIPUYHHBI €T0 Pa3TMIHOTO
pacmpenecHusl.

[lepeuncnsate yHKIIMHU )KHBOTO
BenecTBa ouocdepsl (rasosas,
OKHUCJIUTEITLHO-BOCCTAHOBUTEIILHAS,
KOHIIEHTPAIIMOHHAS, OMOXUMHYECKas ).
[TpuBOANTH PUMEPHI MPEOOPA3YIOIIETO
BO3/ICHICTBUS JKUBOTO BEIIECTBA HA
ouochepy.

AHanM3upoBaTh M OIICHUBATH
OMOJOrMYECKYI0 MH(OPMALUIO

0 II100aJTbHBIX IKOJIOTUYECKUX
npobaeMax 6rnocdepsl, MOJIydaeMyro

W3 Pa3HbIX HCTOYHUKOB.
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OuenuBats Bkaag B. 1. Bepnazackoro,
9. 3r0cca B CO3[JaHUE YUCHUS
o obuocdepe

10.2

3aKOHOMEpPHOCTH
CYIIECTBOBAHUS
omocdepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYILECTBOBAHUS
ounochepnr. OcobenHocT OUoCchepsh
KaK TJI00aTbHOM 9KOCHCTEMBI.
JIlnHaMHU4Y€eCKOE PaBHOBECHE

B 6uocdepe. KpyroBopoThsl BeliecTs u
OMOreoXnuMuYecKue IUKIbI (yriaepoa,
a30Ta). PUTMUYHOCTH SIBIICHUM

B Ouocdepe.

JleMmoHcTpanum

Tabauue! u cxembl: «I'eocdepbl
3emnn», « DyHKIIMHU KUBOTO
BELIECTBAY,

«KpyroBopot a3ora B Ipupoje»,
«KpyroBoport yriiepoia B Ipupoe,
«KpyroBopoT KUCIOpO/ia B IPUPOJIE,
«KpyroBopoT BOJIbI B IPUPOJIE»

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHUH: TJI00ATbHAS YKOCUCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOreOXMMUYECKUE LIUKIIBI.
XapakTepu30BaTh 0COOEHHOCTH
ouocdepsl Kak riiodarbHON
HKOCUCTEMBI.

Onpenensts GyHKIUIO OHOChepbI

B oOecrieyeHn OMOTEHHOTO
KPYrOBOpOTA BEIIIECTB Ha TIJIaHETe.
XapakTtepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIbI, YTJIepoaa, a30Ta.
CpaBHUBaTh OCOOCHHOCTH KPYrOBOPOTa
Pa3IMYHbBIX BEIICCTB.

OueHuBaTh 3HaUEHUE KPYTrOBOPOTA
BEIIECTB /JIsl CYIIECTBOBAHUS KU3HU
Ha 3eMIie.

OOBICHATH POJIH OPraHU3MOB

B OHMOJIOTHYECKOM KPYrOBOPOTE
BEILIECTB.

BBIABIIATE TMHAMHUYECKOE PAaBHOBECHE
ouocdepsl.
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[TpuBOAUTH MPUMEPHI PUTMHUIHOCTH
SIBIICHUH B Onocdepe

10.3 | 3oHanbHOCTH 2 3oHanbHOCTH OMOChepsl. [lonsTHE PackpeiBaTh conepkaHue TEPMUHOB U
ouochepsl. OCHOBHBIE 0 6uome. OCHOBHBIE OMOMBI CYIIIU: MOHSATUHN: OMOMBI, TYHJIPa, XBOMHBIC
OMOMBI CYIITH. TYHJpa, XBOMHBIE JIeCa, CMEIIAHHbIE U | JIeca, CMEIIIaHHbIE JIECa,
VYcroiunBoCcTh IIMPOKOJIMCTBEHHBIE Jieca, CTENH, IIMPOKOJIMCTBEHHBIE JIeCca, CTENH,
onochepsr CaBaHHbI, YCTHIHU, TPOIIUUECKHUE JIECA, | CABAHHBI, IYCTBIHU, TPOIIUUYECKHUE JIeCa,

BBICOKOTOpbs. KinuMmar, 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 PYHKITUM. CpaBHUBaTh OCOOCHHOCTH KJIMMarTa,
JleMmoHCcTpanum MOYB, PACTUTEIHLHOTO U 5KUBOTHOTO
Tabnuiibl U cxeMbl: «OCHOBHBIE OMOMBI | MUpa Pa3HbIX OMOMOB CYIIN 3EeMJIH.
cymmy, «KnmuMarudeckue mnosca BobISIBASTE IPUYMHBI 30HATTLHOCTH
3emmm», « Tynnapay, «Taiiray, B Onocepe
«CMenIanHbIi J1ecy,
«IIInpokonmucCTBEHHBIHN Jiec», «CTenby,
«CaBanHay, «IlycTbiHm»,
«Tponnueckuu Jiec.
Oo6opynoBanue: repbapuy pacTeHUN
pa3HbIX OMOMOB; KOJUIEKIIUHU YKUBOTHBIX
HToro yacoB o teme 6
11 | Tema «YesioBeK U OKpPY:KaOIIAS CPeaay
11.1 | BozneiictBue 2 DKOJOTHYECKUE KPU3UCHI U UX PackpeiBath coaepxkaHne TEPMUHOB

YeroBeKa Ha Onochepy

npuunHbl. Bo3aencreue yenoBeka
Ha 6uocdepy. 3arpsa3HeHue BO3YIIHON

Y TIOHATHUH: aTMocdepa,
BEIIECTBA-3aI PI3HUTEIH,
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cpeasl. OxpaHa BO3ayXa. 3arpsA3HEHUE
BOIHOM cpenibl. OXpaHa BOAHBIX
pecypcoB. Pazpymienune nousbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3meHenue
KJIUMaTa.

JdemoHcTpanumn

Tabnuiel v cxembl: «3arpsa3HeHue
aTMocdepbl», «3arpsi3HeHne
ruaApocepu», «3arpsa3HEHHUE TOYBBIY,
«ITapaukoBbIit A3 hHexT

MAapHUKOBBIN 3PPEKT, «030HOBAS
IbIpay», «KUCIOTHBIC TOKIN,
ruapocdepa, IBTpodUKaIus BOJTOEMOB,
MI0YBa, HPO3HS MTOYB, NIECTULIUIBI,
JKOJIOTUYECKUN KPU3UC.
AHaM3UpoBaTh aHTPOIIOTEHHBIS
(hakTophl BO3/ICUCTBUS Ha Orochepy
(poJib yenoBeka B MPUPOJIE) HA PA3HBIX
ATarnax pa3BUTHUS YEIOBEUECKOT O
oOu1ecTBa.

XapakTepu3oBaTh ri100aTbHBIC
AKOJIOTUYECKHUE MTPOOTIEMBI;

OCHOBHBIE HICTOYHUKHU aTMOC(EPHBIX
3arpsiI3HEHUI; SKOJIOTMYECKUE
po0JIeMbl, CBSA3aHHBIC

C YBEJIMUEHUEM TpaHCIIOPTa

B KPYITHBIX TOPOJIaX; IBTPODUKAIIUIO
BOZI0OEMOB; MOCJIEACTBUS 3arPsI3HCHUS
BOJI XUMUYECKHMU BEILIECTBAMU;
BO3JICMCTBUE YEJIOBEKA HA [TIOYBEHHBIN
MTOKPOB.

AprymMeHTupOBaTh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUU B PELLICHUHU
BOIIPOCA O MOJJEPKAHUN YCTOMYNBOCTH
ounochepsr
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11.2

AHTpPONIOTEHHOE
BO3JIEHCTBUE

Ha PaCTUTENBHBIN U
KUBOTHBIA MUD.
OxpaHa npupozsl

AHTpONOreHHOE BO3/ICHCTBUE

Ha PACTUTETBHBIN U )KUBOTHBIN MUD.
OxpaHa pacTUTEIHLHOTO U KUBOTHOTO
Mupa. OCHOBHBIC TTPUHITUIIBI OXPAHBI
npupoabl. Kpacusie kauru. Oco6o
OXpaHsAEMbIC MPUPOTHBIC TEPPUTOPUHN
(OOIIT). boranuueckue caabl U
300JIOTUYECKHE MMApKH.
JemoHcTpanumn

Tabmuub! u cxembl: «Oco00

OXpaHseMble IPUPOJHBIE TEPPUTOPUIY.

Oo6opynoBanmue: Gpororpadun
OXpaHsEMbIX PACTEHUI U )KUBOTHBIX
Kpacnout knuru PO, KpacHoit kHuru
pernoHa

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSATHI: COKpaIllCHUE
O6uropazHooOpasus, oXxpaHa IPUPOIbI,
0c000 OXpaHseMble TPUPOJIHBIE
tepputopun (OOIIT), 6oTaHnuecKuit
caJl, 300JIOTMYECKUM TTapK.
XapakTepu30BaTh MJIaHETAPHYIO POJIb
pacTeHHi U >KUBOTHBIX.

[TpuBOAUTH MPUMEPHI TPSIMOTO U
KOCBEHHOTI'O BO3/IEICTBHSI YEJIOBEKA
HA PACTUTEbHBIN U >KUBOTHBIN

MUP.

XapakTepu30BaTh MPUHITUIIBI
«BcemMupHOM CTpaTeruu OXpaHsl
MIPUPOIBD».

[lepeuncnsaTe 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoguTe npumepsr OOIIT,
PacroJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh HA IPUMEPAX OMACHOCTH
COKpalleHusi OMO0JI0TrnYeCcKOro
pazHo00pa3us 3eMIIn.

[IpuBOIUTH TPUMEPHI PEAKUX H
MAaJIOUHMCJICHHBIX BUJIOB PaCTECHUM U
KUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH
pernoHoB u Kpacayro kHury PO
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11.3

Paumnonanenoe
[IPUPOIOIIOJIb30BAHUE
Y YCTOMYMBOE
pa3BUTHE

OCHOBHBIE TPUHILINIIBI YCTOMYUBOTO
pPa3BUTHUS YEJIOBEUECTBA U MPUPO/IBI.
PanmonansHOE IPUPOAONOIH30BAHKE
U COXPaHEHHE OMOJIOTMYECKOTO
pazHo00pa3us 3eMIIH.

OO61ue 3aKOHOMEPHOCTH
rJ100AJTbHBIX SKOJIOTUYECKHUX
Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOT'0 KpU3HCa U €TO
BEPOSITHBIC TTOCIICICTBHSI.

Pa3BuTHe METOI0B MOHUTOPUHTA
Pa3BUTHS OMACHBIX TEXHOTEHHBIX
IIPOLIECCOB.

Cucmemmbie uccnedosamnus nepexooa
K pecypcocbepezaioweli u
KOHKYPEHMOCHOCOOHOT dHepemuKe.
buonoeuueckoe pasnoobpasue u
ouopecypcol. Hayuonanvhole
UHGOpMayuonHvle cucmembi,
obecneyusarowue 00Cmyn

K UHGhOpMayuu no cocmosaHuio
OMOENbHLIX BUO08 U IKOCUCTIEM.
OcHoebl sKopeabunumayuy IKOCUCmem
U cnoco608 6opvovI

¢ buonospedcoeHusMU.
Pexoncmpyxkyusa mopckux u HazemHvix
9KOCUCTEM.

PackpeiBaTh copepxanre TEPMUHOB U
MOHATHM: PALMOHAIBHOE
MIPUPOJIOTIOJIB30BAHUE, YCTOUYUBOE
pa3BUTHE, TPUPOIHBIE PECYPCHI,
IKOJIOTUYECKHUM CIIE]I.

XapakTepu30BaTh OCHOBHBIE TPUHIIUIIBI
YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA U
PUPOJIBI.

OnuchiBaTh HEMCUEPHAEMBIE U
HCUYEPIIAEMBbIE ITIPUPOJHBIE PECYPCHI,
MOJYEPKUBAsI OTHOCUTEIILHOCTh
HEUCYEPIAEMOCTH TTPUPOTHBIX
PECYPCOB; XapaKTEpU30BaTh MPOLECCHI
X BOBHUKHOBEHHUS U YCIIOBUS CPEIBI,
MIPUBOSAIINE K X (OPMHUPOBAHMIO.
PackpsiBaTh 11po0IIeMBbl pariioHaIbHOTO
MIPUPOAOTOJIH30BAHUS U HAXOAUTH MYTH
UX pEIICHUS
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JleMmoHcTpanum
Tabauuel 1 cxeMbl: «Moaenu
YIPaBJISIEMOI0 MUPA»

Htoro 4acos 1o Teme 6
PesepBHOE Bpems 8
OBILEE KOJIMYECTBO 102
YACOB I1IO ITPOI'PAMME
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