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PabGouas mnporpamma mno yueOHOMYy mpenMery «buonorus» (yriayOJeHHBIH YPOBEHbD)
(mpenMetHast o0nacth «EcTecTBeHHO-HAy4yHBIE TMpPEAMETHI») (Jajdee COOTBETCTBEHHO -
mporpaMMa Mo OWOJOTHH, OWOJIOTHSI) BKJIIOYACT MOSICHUTENBHYIO 3allHUCKy, COJEp KaHhe
o0y4eHusl, IUIAHUPYEMBIE PE3yIbTaThl OCBOEHHUS MPOrpPaMMbl MO OHOJIOTHUH, TEMATHYECKOE
TJIaHUPOBAHUE.

[losicHuTenbHas 3amucka OTpakaeT oOIMe 1edd W 3aJa4d M3ydyeHHus OUOJIOTHH,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOCHUIOK K €€ M3YUEHHIO OO0yYarolMMHUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe MOJIXOJbl K OTOOpY COACpKaHUS, K OMPEEICHUIO
IJIAHUPYEMBIX PE3YJIHTATOB U K CTPYKTYpPE TEMATHUYECKOTO TJIaHUPOBAHUS.

Conepxxanrie oO0y4deHHUsI pPaCKpBIBACT COJAEpKATEIbHbIC JUHUHU, KOTOPHIC MpejiararoTcs
JUTsl 00513aTEIHHOTO U3YUYEHUS B KQXKIOM KJIacCe Ha yPOBHE CpeIHero oOIero oopa3oBaHus.

[Inanupyemsbie pe3ysibTaThl OCBOCHHS MTPOTPAMMBI TTO OMOJIOTHH BKJIFOYAIOT JIMYHOCTHBIE,
MeTanpeaMETHbIE PEe3yJbTaThl 32 BECh MEpUOJ OOYUYEHHS HAa YPOBHE CpPEIHEro OOIIero
o0pa3zoBaHMs, a TAKXKE MPEIMETHBIE JOCTHKEHHS 00YyJarOIIErocs 3a KaXK bl o] 00y4eHHUSI.

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo OGMOJIOTMM Ha ypOBHE CpelHero obimiero obpa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 N 273-®3 «O6 obpazoBanuu B Poccuiickoii
Odenepanuny, PI'OC COO, Konnenuuu mnpenogaBanus ydeOHoro mpeamera «buomorus» u
OCHOBHBIX TOJIOKEHHUH QenepanbHON pabouel mporpaMmbl BOCITUTaHUS.

buonorus yriy6nennoro ypoBHs usydenust (10 - 11 kiaccel) sBiseTcs OAHMM W3
KOMIIOHEHTOB  MpeaMeTHON obmactu «EcTecTBeHHO-HayuHble mpeameTsl». CoriacHo
nosioxeHussMm GI'OC COO mnpodunabHble y4eOHBIE MPEAMETHhI, MU3ydyaeMble Ha YIIIyOJICHHOM
YpOBHE, SBISAIOTCSA crocoboM muddepeHimanun oOydeHHS Ha YPOBHE CPEIHETro OOIIero
o0Opa3oBaHUs U MPU3BaHbl 00ECHIEYUTh MPEEMCTBEHHOCTh MEX/IYy OCHOBHBIM OOIIWM, CPETHUM
o0IIMM, CpeHUM TpodeccHoHaTbHBIM U BBICIIUM O0Opa3oBaHUEM. B To jxe Bpemsi Kaxablil u3
TUX YYEOHBIX TPEIMETOB JOJKEH OBITh OPHUEHTHUPOBAH HA TMPUOPUTETHOE pEIlICHUE
00pa30BaTeNIbHBIX, BOCIIUTATEIBHBIX U PA3BUBAIOIIMX 3aJ]a4, CBSI3aHHBIX C MPOQOpUEHTAIUCH
oOydaromuxcsi U CTUMYJIHMPOBAHHEM HHTEpeca K KOHKPETHOW 0O0JacTH Hay4YHOTrO 3HAHUS,
CBSI3aHHOTO C OWOJIOTHEH, MEAMIIMHON, SKOJIOTHEH, TMCHXOJIOTHEH, CIIOPTOM WM BOCHHBIM
TICJIOM.

[Iporpamma mo OuoJIOTMM JaeT MPEACTABICHUE O IENH W 3ajadyax H3ydeHUs yueOHOro
npenMera «buonorus» Ha yriyOlIeHHOM YpOBHE, OIpeaensieT o0s3aTenbHoe (MHBapUaHTHOE)
MpeIMETHOE COJIEpPIKaHMEe, er0 CTPYKTYPUPOBAHUE IO pasleiaM M TeMaM, paclpeieieHue 1o
KJlaccaM, PEKOMEHJYET TMOCIeOBaTeIbHOCTh H3Y4YeHHS y4eOHOro marepuaia ¢ y4eToM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKHA Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobeHHOCTeH oOydwaromuxcsa. B mporpamme mo Ouosiormu  peaiv30BaH  MPUHIIUI
MPEEeMCTBEHHOCTH C H3yYeHHWEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs,
Omarojmapsi 4YeMy TPOCMATPUBAETCS  HAMPABICHHOCTh HA  TOCIEAYIONIEe  Pa3BUTHE
OMOJIOTUYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO



MHUPOBO33PEHHUSI, SKOJOTUUECKOT0 MBILIUICHHUS, NIPEACTABICHUNA O 3J0POBOM 00pase *U3HHU, Ha
BOCIUTAHUE OEPEKHOTO OTHOIICHMSI K OKpY’Karomied mpupojHoil cpene. B mporpamme mo
OMOJIOTMM TaKXe IOKa3aHbl BO3MOXKHOCTH y4yeOHoro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K miIaHUPYEMbIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM
pesynbraraMm oOydeHHs U B (DOPMHUPOBAHHMU OCHOBHBIX BHUIOB y4e€OHO - IO3HABATEJILHOU
JEeSITEIbHOCTU O0YyYaloUIuXcs MO OCBOCHHUIO COJEp)KaHUs OHOJOTMYECKOro oOpa3oBaHMs Ha
YPOBHE CpPEeHET0 00I1Iero 00pa3oBaHuUs.

buonorus Ha ypoBHe cpeaHero ooOmero oOpa3oBaHUS 3aBEpIIAET OMOJIOTMYECKOE
oOpa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHHE U YIITyOJIeHHE 3HaHUN 00y4JaroluXxcs O
KHUBOM MpPUpPOJIE, OCHOBAX MOJEKYJISIPHOM U KIETOYHOU OMOJIOrUH, SMOPUOIOTHMH U OUMOJIOTUN
Pa3BUTHSI, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOTHUH, HBOJIFOIIMOHHOIO YUYEHHUS U SKOJIOTHH.

Nzyuenue yue6Horo npeamera «buosorus» Ha yriiyOJIeHHOM YpPOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOYYalolIUXCsl K MOCHEAYIOIEMY IMOIYYeHHI0 OMOJIOTMYECKOro oOpa3oBaHMs B
By3ax M OpraHu3alusix cpeaHero npodeccruoHanbHOro odpazoBaHusi. OCHOBY €ro CoOJAep KaHMs
COCTaBJIIET CUCTeMa OMOJIOTMYECKUX 3HAHHM, MOJYYEHHBIX MPHU H3YYEHHH OOYyYaroIIMMHCS
COOTBETCTBYIOUIUX CHCTEMAaTHYECKUX pa3JeioB OHOJOTHM HAa YPOBHE OCHOBHOTO OOIIETro
oOpaszoBanus, B 10-11 kimaccax 3Tu 3HaHUS MOJIY4aIOT pa3BUTHE. Tak, paclIMpeHbl U yIiyOaeHbl
OMOJIOTMYECKUE 3HAHUSI O PACTEHMSIX, )KMBOTHBIX, Tpubax, OaKTepusx, OpraHU3Me YeIOBEKa,
Oo0IIMX 3aKOHOMEPHOCTSIX >KMU3HU, JOMOJTHHUTEIBHO BKIIOUYEHbI OHMOJIOTMYECKHE CBEICHUS
NPUKIIATHOTO U MOUCKOBOTO XapakTepa, KOTOPbIe MOXHO HCMOJIb30BaTh KaK OPUEHTHUPHI IS
noclneayromero Beioopa npodeccun. Bosmokna Takke MHTErpaus OHOJIOrHuecKUX 3HaHUM €
COOTBETCTBYIOUIUMU 3HAHUSIMH, TIOTyYEHHBIMH 00yUYaIOIIUMUCS MPU U3YyUEHU U (PU3UKU, XUMUH,
reorpaduu U MaTeMaTUKH.

CtpykTypa mporpaMMbl o OMOJIOTHH OTPa)kaeT CUCTEMHO-YPOBHEBbBIN U ABOJIIOIIMOHHBIH
NOJXOAbl K M3ydeHHto Ouosioruu. COriiacHO MM, U3YYarOTCsl CBOWCTBA M 3aKOHOMEPHOCTH,
XapaKTepHBIE UIS JKUBBIX CHCTEM PA3HOTO YPOBHS OpTraHU3AIMH, SBOJIOIMN OPraHUYECKOTO
MUpa Ha 3emiie, COXpaHeHHUsi OMOJOTMYECKOTO pa3sHooOpasus muianetsl. Tak, B 10 kiacce
U3yYalOTCsl OCHOBBI MOJIEKYJISIPHOM M KIETOYHOM Ouooruu, 3MOpPHOJIOTHHM M OUOJIOTUH
pa3BUTHs, TEHETUKHM W  CEJEKUWH, OWOTEXHOJOTMH M  CHUHTETHYECKOW  OHOIOoTHH,
aKTyaJIM3UPYIOTCS 3HAHUA OOyYaromMXcs Mo OOTaHWKE, 300JO0THH, aHATOMHUH, (PU3UOIOTHUH
yenoBeka. B 11 kimacce u3yyaroTcs 5BOJIOIMOHHOE YYEHHE, OCHOBBI DKOJIOTUM M YUYEHHUE O
ounocdepe.

buonorus mpusBana o6ecreynuTh OCBOCHHE OOYYAIOIIMMHCS OMOJIOTHYECKUX TEOpUid U
3aKOHOB, UJEH, IPUHLIMIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHON
KapTUHBI MHUpa, 3HAHUH O CTPOEHUHU, MHOTO0OOpa3vu U OCOOEHHOCTSIX KIETKH, OpraHu3Ma,
MOMYJISIIIUU, OUOIEHO3a, YKOCUCTEMBI, O BBIJAIONIUXCS HAYYHBIX JTOCTHKEHUSX, COBPEMEHHBIX
WCCIIeIOBAHUSAX B OMOJIOTUH, MPUKIIAIHBIX aCTeKTaX OMOJIOrHuecKux 3HaHui. [[ns pazButus u
MOJJIEPKaHUs WHTEpeca OOyd4arommxcs K OWOJIOTHMH Hapsiy CO 3HAYUTEIhHBIM 00BEMOM
TEOPETUYECKOTO MaTepuaia B COJIEP)KaHUU MPOrpaMMbl 1O OHOJOTHU TPEILyCMOTPEHO
3HaKOMCTBO C UCTOPHUEH CTAHOBJICHHS U PA3BUTUS TOW WM MHOW 00JIACTH OMOJIOTHH, BKIAIOM
OTCUECTBEHHBIX M 3apyOCKHBIX YYCHBIX B PEIICHHE BAXKHEUIIUX OWOJOTHYECKUX U



9KOJIOTUYECKHUX MPOOIIEM.

[enr m3ydenus yueOHOTO TpeameTa «buomorus» Ha yriyOJIeHHOM ypOBHE - OBIIAJICHHC
00y4JaromuMHUCA 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHAJIHLHOW OPTaHU3AIMH JKUBBIX CHCTEM
Pa3HOTO paHTa M MPUOOpPETEHNE YMEHHI HCITOIh30BaTh ATH 3HAHUS B (POPMUPOBAHUH WHTEPECA
K OIpeIeTICHHOM 001acTi npo(ecCHOHAIBHOM IeATEIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WIIN K
BBIOOPY y4eOHOTO 3aBECHUS IS TTPOJIOIKCHUS OMOJIOTHYIECKOT0 00pa30BaHMUS.

JlocTrkeHue e U3ydeHus ydeOHoro npeaMera «bruosorus» Ha yriryOJieHHOM YPOBHE
o0ecTieynBaeTCs pEIICHNEM CIISAYIONINX 3a1ad:

OCBOCHHE OOyYalOUIUMHUCS  CHUCTEMbl OHMOJOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEHIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBUIIaX,
COCTaBJIIOIIMX COBPEMEHHYIO €CTECTBCHHO -HAyYHYH) KapTHHY MHpa; O CTPOCHHH,
MHOT'000pa3uu U 0COOEHHOCTSAX OMOJOTUUYECKUX CUCTEM (KJIETKA, OPraHu3M, MOy, BU/I,
ouoreoreHo3, O6uocdepa); 0 BBHIAIMIMUXCS OTKPHITUSX M COBPEMEHHBIX HCCIICIOBAHUIX B
Onosoruu;

O3HAKOMJICHHE  OOy4Yarommxcs ¢  METOJaMU  TIO3HAHHMSI  JKUBOH  TPUPOJIBI:
UCCIIeI0BATEIbCKUMU METOJaMHU OMOJIOTUYECKHUX HAYK (MOJIEKYJISIPHOM U KIETOYHOU OMOIOTHH,
AMOPHUOJIOTHH ¥ OUOJIOTHH Pa3BUTHUS, TEHETUKHU U CEJIEKIUU, OMOTEXHOJIOTUU U CUHTETUYECKON
OMOJIOTMM, TAJEOHTOJIOTUH, SKOJOTHHM); METOJaMU  CaMOCTOATENBHOTO  IPOBEIEHUS
OMOJIOTMYECKUX HCCIICIOBaHUN B J1abopatopud M B mpupoje (HaOMoJIeHUE, H3MEpPCHHE,
IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIaJIecHUE  OOYyYaIOLUMUCS YMEHUSIMHU: CaMOCTOSITEIHbHO HaXOIUTh,
aHAJIM3UPOBATH U UCIIOJIb30BATh OMOJIOTUYECKYIO HH(OPMAIINIO; TOJIB30BaThCS OMOIOTUYECKOM
TEPMUHOJIOTUEH U CHMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXIY pa3BUTHEM OHOJOTHUU U
COLIMANTEHO-KOHOMUYECKUMHU UM DKOJOTMYECKUMH IMpoOJeMaMH YeJOBEYeCTBa; OIEHUBATH
MOCTIEAICTBUSL CBOEH JIEATENHHOCTH IO OTHOIICHHIO K OKpY’Karolled MPUPOIAHON cpele,
COOCTBEHHOMY 3/I0POBBIO U 3/TOPOBBIO OKPYKAIOLIUX JIFO/IeH; 000CHOBBIBATH U COOIIOAATH MEPHI
npoduIakTUKH WH(GEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEJICHUS B IPUPOJIE U 0OecTeueHus
0€30MMacHOCTH COOCTBEHHOM JKHU3HEAEATEILHOCTH B YPE3BBIYANHBIX CUTYAIUSAX HMPUPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAyudHble OTKPBITHUS B 0O0JIacTU
OunoJIoruu;

pa3BHUTHE y 00YYAIOIIUXCS HHTEIUICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN B Tpoliecce
3HaKOMCTBA C BBIJAIONIUMUCS OTKPBITUSIMH U COBPEMEHHBIMH HCCJIEIOBAHUSIMU B OUOJIOTHH,
pelraeMpIMu €10 MpoOIeMaMu, METOAOJOTHel OMOJIOTMYECKOTO HCCIeOBaHMs, MPOBEACHUS
OKCIIEPUMEHTAIIBHBIX HMCCIICIOBAaHUM, pEIIeHUus OWOJIOTUYECKUX 3aJa4, MOJICITMPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB H MPOIIECCOB;

BOCIIUTAHUE Y OOYYArOMIMXCsl [IEHHOCTHOTO OTHOIIECHUS K >KMBOW MPUPOE B IEJIOM U K
OTNIENbHBIM €€ OOBEKTaM U SBIEHUSIM; (OpMHUpOBaHME HKOJIOTMUECKOW, TEHETHYECKOM
IPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEICHUS B MPUPOJIC; UHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHU;

npuoOpeTeHrne 00yJarmUMUCI KOMIIETEHTHOCTH B PAIIHOHATIBHOM MTPUPOI0NOIE30BAHUH
(cobmionenne mpaBWiI TOBEACHHUS B NPUPOZAE, OXpaHbl BHUJIOB, JKOCUCTEM, Ouocdepsi),



COXpPAaHEHUM COOCTBEHHOTO 3J0POBbSI M 370POBbS OKPYXKAIOIIMX JIOJEH (COOMI0/IeHUsT Mep
npopunakTuku  3a0oiieBaHuM, oOecrmeueHre  O€30MaCHOCTH  JKU3HEACSITEIBHOCTH B
Ype3BBIYAHHBIX CUTYANUAX MIPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOrMYECKUX 3HAHUM U YMEHUH B TOBCEHEBHON XKU3HU;

CO3/IaHH€ YCIIOBUW Ui OCO3HAHHOrO BbIOOpa OOYy4YaIOIIMMHUCS WHIUBUIYaTbHON
oOpa3oBaTeIbHON TPaeKTOpHH, CHOCOOCTBYIOIIEH NOCIIEAYIOIEMY
po¢eCCHOHATBHOMY CaMOOTIPEICIICHUIO, B COOTBETCTBHU C WHAWBHIYaIbHBIMU UHTEPECAMU U
MOTPEOHOCTSAMH PErHOHA.

OO01iee 4yuCIO 4YacoB, PEKOMEHIOBAHHBIX NJs HU3y4YeHHUS OMOJIOTMM Ha YTITyOJIEHHOM
ypoBHe, - 204 yaca: B 10 xnacce - 102 ygaca (3 yaca B Henento), B 11 kimacce - 102 yaca (3 yaca B
HEJIENI0).

OTbop opraHu3anMoOHHBIX GOpPM, METOJAOB U CPEeACTB 00y4deHus OuOIOTUHU
OCYIIECTBIISIETCS C YUETOM CIEeUU(UKHA €r0 COACPKaHUs M HAIPABJICHHOCTH Ha MPOJIOKEHUE
Onosornyeckoro o0Opa3oBaHUsA B OPraHM3ANMAX CPEAHETO MPOPECCHOHAIBHOTO U BBHICIIETO
oOpazoBaHwUsl.

OO6s13aTebHBIM YCIOBHEM IpH 00ydeHHUH OWOJIOTHH Ha yriyOJeHHOM YPOBHE SIBIISETCS
IpoBeJieHUE J1abOpaTOpHBIX U MpakTH4Yeckux paboT. Takxke ydactue oOydaroImIUXCS B
BBIMIOJTHEHUM TPOEKTHBIX M Y4eOHO -HMCCIEAOBATEIbCKUX paboOT, TeMaThKa KOTOPBIX
OTIpEeNeNSIeTCS YYUTEIEeM Ha OCHOBE HMMEIOUIMXCS MaTepHajJbHO - TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOJIHBIX YCIOBUH.

COJEPXAHUE OBYUYEHUA

10 KIJACC

102 4, u3 Hux 1 4 - pe3epBHOE BpeMs.

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi Ouoyiorusi - KOMIUIEKCHast Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonorudeckne Hayku W u3ydaemble UMU Mpobiaembl. DyHAAMEHTANbHBIC, MPUKIATHBIE U
MTOMCKOBBIC HAYYHBIE UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouoyoruvd B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO -HAYYHOWU KapTHUHBI
mupa. llpodeccuun, cBs3anHbie ¢ Ouosiorueld. 3HavyeHHe OWOIOTMM B MPAKTUYECKON
NEeSATEIbHOCTH YEJIOBEKa! MEJUIIMHE, CETbCKOM XO03SICTBE,
MIPOMBIIIJIEHHOCTH, OXPaHe MPUPO/IBI.

Jlemoncmpayuu:

Ilopmpemuwi: Apuctorens, Teodpact, K. JIlunneit, XK.b. Jlamapk, Y. lapBun, Y. I'apseid,
I'. Mennens, B.. Bepnanckwii, V.I1. [TaBnos, 1.1. Meunukos, H.U. BaBuiios, H.B. Tumodees-
Pecosckuii, /1. Yorcon, @. Kpuk, /I.K. benses.

Tabnuywvl u cxemvi: «CBS3p OMOJNIOTUN C APYTUMH Haykamm», «CrucreMa OMOJIOTHYeCKHX



HayK».

Tema 2. 7)KuBble cUCTEMbI U MX U3Y4YeHHE

’KuBbie cucTEMBI Kak peaAMET u3yueHus ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTh, CIOXHOCTh M YIHOPSAOYECHHOCTH
CTPYKTYpBI, OTKPBITOCTh, CaMOOpPTaHU3alUs, CaMOBOCIPOM3BEJICHUE, Pa3aPaKUMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly JKUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM, TKaHEBBIH,
OpraHu3MEHHBIH, MOMYJISUOHHO-BUIOBOM, AKOCHCTEMHBIN (OUOTeOleHOTUUECKU ),
ouocdepnsiii. [Iporeccsl, mpoucxoasiye B KUBbIX cuctemMax. OCHOBHbBIC MPU3HAKH >KHBOTO.
Kuznb kak ¢opma cyriecTBoBaHUS MaTepur. Hayku, u3ydaromniie )KuBble CUCTEMBI Ha pa3HbIX
YPOBHSIX OpraHU3aIIHH.

N3yuenue xuBbIX cucteM. MeTonbl Ouomoruueckoil Hayku. HaOmrogeHue, usmepeHue,
SKCIEPUMEHT, CHUCTeMaTu3alus, MeraaHanu3. lloHsATHe O 3aBUCUMONM H HE3aBUCHMOMN
nepemenHoi. [lmanupoBanme oskcrepuMenTta. [loctaHoBka u mpoBepka rumore3. Hynesas
runotes3a. [lonsaTre BHIOOPKHU U ee T0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIx. OrieHka
JNOCTOBEPHOCTH IMOJIYYEHHBIX pPe3ysbTaToB. [IpUUMHBI HCKa)KEHUS pe3yJIbTaTOB SKCIEPUMEHTA.
[ToHsATHE CTATUCTUYECKOTO TECTA.

Tabauyvr u cxemovr: «OCHOBHBIE TPU3HAKH >KH3HW», «DBHOJOTHYECKHE CHCTEMBD,
«CBOWCTBA JKUBOU MaTepumn», « Y pOBHU OPraHU3ALMNH KUBOU NPUPOAb», «CTpoeHnEe )KUBOTHOM
KineTkn», «TkaHm KUBOTHBIX», «CHCTEMBI OpraHOB  YEJOBEYECKOI'O  OpraHU3May,
«buoreonienosy», «buochepar, «MeToIbl U3yUEHUS KUBOUN MPUPOIBD».

Obopyoosanue: 1a00paTopHOE 000PYAOBaHUE VIS MPOBEICHUS HAOIIOCHUHN, U3MEPEHUH,
JKCIIEPUMEHTOB.

Ilpaxmuuyeckas paboma «Vcnonb30BaHUe PA3IUYHBIX METOJOB MPU WU3YYEHHH >KUBBIX
CUCTEM).

Tema 3. buoJsiorusi KJIeTKu

Krnerka - cTpykTypHO-(pyHKIIMOHANBHAS €IUHUIA KUBOTO. VICTOpUST OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llIneitnen, P. Bupxos).
OCHOBHBIE TTOJIOKEHUS COBPEMEHHOM KIETOUYHON TEOPUH.

MeTobl MOJIEKYJSIPHOM W KJIETOYHOM OWOJIOTHH: MHKPOCKOIUsS, Xpomatorpadus,
anekTpodope3, METOJl MEUeHbIX aToMoB, auddepeHInalibHOe [EeHTPUYTUpPOBaHHE,
KyJbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

Ilopmpemui: P. I'yk, A. Jlesenryk, T. [lIann, M. llneitnen, P. Bupxos, K.M. bap.

Tabnuyer u cxemvi: «CBETOBOW MHKPOCKOI, «DJIEKTPOHHBIM MHUKpockomy, «Mctopus
Pa3BUTHUS METOJIOB MUKPOCKOIIUID.

Obopyoosanue: ~ CBETOBOW MUKPOCKOII, MEKPOIIpENapaThl pACTUTEIbHBIX,

KUBOTHBIX M OAKTEPUAITBHBIX KJIETOK.
Ilpakmuueckas ~ paboma «3yuenne METOJIOB KJIETOYHOU OMOJIOTUN



(xpomatorpadus, snekrpodopes, nuddepeniuanbruoe neHtTpudyruposanue, I[1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMHAYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAMUKPO3JIEMEHTHI. Bosia u ee poJib
KaK pacTBOPHUTENS, pPEarcHTa, y4acTUE€ B CTPYKTYPUPOBAHWUU KIETKH, TEIUIOPETYJISIIUH.
MuHepanbHbIE BEIIECTBA KJIETKH, UX OMOJIOrHYecKas poJib. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BElIECTBA KIETKU. buonorndeckrue noinumepsl. beiakn. AMUHOKHACIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoii Mosiekyibl. [lepBuuHas cTpykTypa Oesika, MenTHIHAS
CBsI3b. BTopuuHasi, TpeTuuHas, YeTBepTUUHAs CTPYKTypbl. [leHaryparus. CBoiicTBa OENKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHkiyu OenKoB.

VYrineBoapl. MoHOcaxapuabl, TUCaXapyabl, OJIMTocaxapuiibl U Tonaucaxapuasl. OO
MjJaH CTpoeHuss U (U3UKO-XMMHUYECKHE CBONCTBA YTrieBOAOB. buonmornueckue (QyHKIIUU
YIJIEBOJIOB.

Jlumuael.  T'mapodunbHo-rHApodoOHBIe  cBoiicTBa.  Knaccudukamuss — nunuaos.
Tpurnuuepuasi, Gochoaunuasl, BOCKH, CTEpoubl. bruomornueckue ¢pyHkiuu aunuaoB. Oomme
CBOICTBa OHMOJOTMYECKMX MeMOpaH - TEeKyd4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOy IPOHUIIAEMOCTb.

Hyxneunossie kucnotel. [JHK u PHK. Ctpoenune HykiIeHMHOBBIX KUCIOT. HykneoTuasl.
[Mpunnun xommiementapHoctu. [IpaBuno Yaprapda. Crpykrypa JHK - nBoitHas cnupaib.
Mecrtonaxoxaenue u ononorndeckue Gynknuu JJHK. Buast PHK. ®ynknuu PHK B kiierke.

Crtpoenne mosiekysnbl AT®. Makposprudeckue cBszu B Mojiekysie AT®. buonoruueckue
¢bynkuuun AT®. BoccTaHOBIIEHHbIE TEPEHOCUHMKH, UX (YHKIUMU B KieTke. CeKBEeHHUpOBaHUE
JIHK.

CtpykTypHasi OMOJIOTHSI: OroxumMmuueckue 1 OMopU3NYECKUEe UCCIIEI0OBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJIEKYI.

Jlemoncmpayuu:

Ilopmpemur: J1. [lonunr, 1. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Juacpammur:  «PacripeieieHue XMMHUYECKUX JJIEMEHTOB B HEXKHUBOW IPUPOIE»,
«PacnpeniesieHne XMMAYECKUX 3JIEMEHTOB B )KMBOU TTPUPOJIEY.

Tabauysl u cxemol: «Ilepuoanueckas Ta0NIHIIa XUMUIECKUX IJIEMEHTOBY,
«CTpoeHune MoOJEKyJbl BOJIbI», «BellecTBa B cocTaBe OpraHu3MoB», «CTpOEHHE MOJIEKYJIbI
oenka», «CTpyKTyphl OelKOBOW MoJeKynb», «CTpoeHHe MOJEKyl yriaeBoaoB», «CTpoeHue
MOJIEKYJI TUNUI0BY», «HykinenHoBbie KUCI0Th», «CTpoeHune MosieKyibl ATD».

Obopyoosanue: XUMHUYECKas IOCy1a U 000pyJ0BaHHE.

Jlabopamopuas paboma «OOHapy)KeHUE OETKOB C MMOMOIIBI0 KAUECTBEHHBIX PEAKIU.

Jlabopamopuas paboma «VccnenoBanue HyKJIECMHOBBIX KHCIIOT, BBIICTICHHBIX U3 KIIETOK
Pa3IUYHBIX OPTaHU3MOB).

Tema S. CTpoeHne U pyHKIUM KIETKH
Tunbl KIETOK: IYKapUOTHUYECKasl H IPOKAPHOTUIECKASI. CTpYKTYpHO -
(GyHKIMOHAJIbHBIE 00pa30BaHUS KICTKU.



Crpoenue mnpokapuoTHueckoil kieTku. Kiietounas creHka OakTepui W apXei.
Oco0eHHOCTH CTpOeHUs reTepoTpo(HON U aBTOTPO(HOI MPOKAPUOTHUECKHUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3aX.

CrpoeHne U QpyHKIIMOHUPOBAHUE DYKapUOTHUECKON KieTKu. [lma3zmaruueckas memOpaHa
(urazmanemMma).  CTpykTypa Iuta3MaTUueckol wmemOpaHbl. TpaHCHIOPT BEIIECTB 4epes
I1a3MaTUYECKyl0 MeMOpaHy: naccuBHbIM (Auddys3us, obneryeHHas aupdy3us), aKTHUBHBIN
(mepBUYHBIM U BTOPUYHBIM aKTHBHBIA TpaHcnopT). [lomynponunaemocts memOpansl. Pabota
HaTpPUM -KaJlME€BOrO Hacoca. DHJOLMTO3: MHHOLUUTO3, (arouuTo3. DK3ouuTo3. Kierounas
creHka. CTpykTypa U QYHKIIMH KIETOYHOU CTEHKU PacTeHU, rpuOOB.

[utomna3zma. Ilutozons. Lutockener. [IBwkeHue nuromiazMbl. OpraHousibl KIETKHU.
OnHomeMOpaHHBIE OPraHOU/IbI KIETKHU: dHAomIazmaTuyeckas ceth (JI1C), anmapar ['omabmku,
JU30COMBI, UX CTpoeHHe U (yHKUMU. B3aumMocBsi3b 0JHOMEMOpaHHBIX OPraHOMUJIOB KIIETKH.
Crpoenue rpanyisipHoro petuxkyiyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maaxuil (arpanyisipHbIN) SHIOMIAa3MaTHUECKUN peTUKYIyM. CekpeTopHas GyHKIUs
anmapara [ onbmKu.

Tpancnopt BemiecTB B KiieTke. Bakyonu pacturenbHbix kieTok. Knetounstii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUABI KIETKU: MUTOXOHAPUH, MiacTuabl. CTpoeHue U QyHKIIH
MUTOXOHAPUH W minactud. [lepBuyHble, BTOpUYHBIE U  CIIOXKHBIE  TUIACTUIbI
(OTOCHHTE3UPYIOMIMX 3YKapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEUKOILJIACTHI BBICHIMX
pacTeHu.

Hemem06panubie opranonas! kietku. CtpoeHne U GyHKIUU HEMEMOPAHHBIX OPraHOHUI0B
KieTku. Pubocompl. MukpodumamenTsl. Mplieunble KiIeTKu. Mukpotpy6ouku. KieTouHsrit
neHtp. CTpoeHue U [BWKEHUE JKTYTUKOB M pEeCHHYEK. MUKpPOTPYOOUKH IUTOILIA3MBI.
LlenTpuodsb.

SAnpo. OGonouka sAapa, XpOMaTUH, KapuoIUIa3Ma, SIAPBIIIKA, UX CTPOCHHE U (YHKIUH.
SAnepusiii OenkoBwIii MaTpuke. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B MHTEp(azHOM
anpe. benku XxpomaTuHa - TUCTOHBI.

Kinerounsie  BikimtoueHusi. CpaBHUTENbHAsT  XapaKTEPUCTUKA  KIETOK  JYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

Jlemoncmpayuu:

Ilopmpemuwi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuyer u cxemvl: «CTpOCHHE SYKapUOTHUECKOW KIETKW», «CTpoeHHe KUBOTHOU
KIETKW», «CTpOEHUE pacTUTENBHON KIETKW», « CTpOEHHE MUTOXOHIAPUNY, «Snpo», «CtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

Obopyoosanue: CBETOBOIl MHUKPOCKOII, MUKPOIIpENapaTbl paCTUTEIbHBIX,

KUBOTHBIX KJIIETOK, MUKpPOIPENapaThl OaKTEPHAIBHBIX KIETOK.

Jlabopamopnas paboma «13y4eHne CTpOCHUS KJIETOK Pa3IMYHBIX OPraHU3MOB.

Ipaxmuuyeckas paboma «13yuenne CBONCTB KIETOYHOU MEMOPAHbBD.

Jlabopamopuas paboma «VccnenoBanue miasMoin3a U JEIIa3MOJIM3a B PACTUTEIbHBIX

KIICTKax».



llpakmuueckasn paboma «VI3yueHue ABUKEHUS [IUTOIUIA3Mbl B PACTUTEIBHBIX KIIETKaX).

Tema 6. O0MeH BeleCTB M IpeBpallieHHe JHEPI U B KJIeTKe

AccuMWISIUSA U TUCCUMUJISIIUSA - JIBE CTOPOHBI MeTabonau3Ma. Turbl oOMeHa BEIIECTB:
aBTOTpOGHBIN ¥  reTepoTpodHbIl. YuacTue KuUcaopoJa B OOMEHHBIX Mpoleccax.
OHepreruyeckoe obOecrneueHue kieTku: npespameHue AT® B oOMeHHBIX Hponeccax.
DepMEeHTAaTUBHBINA XapakTep peakIuil KJIeTOUYHOTro Meradonm3ma. DEepMEHThI, UX CTPOECHHE,
cBoiicTBa U MexaHu3Mm JeicTBusa. Kodepmentsl. OTnnuus (epMEeHTOB OT HEOPraHMYECKHX
KaTtanu3aTtopoB. benku -aktuBatopsl W O€IKM - HUHTMOUTOpPBHI. 3aBUCHUMOCTh CKOPOCTH
(bepMEeHTaTUBHBIX PEAKINI OT pa3IMUYHBIX (PaKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BELIECTB B KiIeTke. PoTocuHTe3. CBETOBASI U TEMHOBAS
¢azpl.  [IpoaykTuBHOCTH (poTOoCcHHTE3a. BnusHue pasznuuHbIXx (AKTOPOB Ha CKOPOCTh
¢doTocuHTe3a. 3HaueHue (POTOCUHTE3A.

Xemocunte3. Pa3zHooOpasue OpraHu3MOB -XE€MOCHUHTETHUKOB: HUTPUDHUITUPYIOIIHE
OakTepuu, xKele300akTepuu, cepobaKkTepuu, BOJIOPOAHBIE OaKTepUn. 3HAaUEHHE XEMOCHUHTE3A.

Anaspobnbie opranusMbl. Buasl 6poxenus. [IpoaykTsl OposkeHHsI U UX UCIOJIb30BaHHE
YeJIOBEKOM. AHa’pOOHBbIE MHUKPOOPTaHU3Mbl KaK OOBEKTbl OMOTEXHOJOTMU U BO3OYAUTENU
0one3Hel.

AdpoOHBIE OpraHu3Mbl. DTambl dHepreTudyeckoro obmeHa. IloAroToBUTENBHBIA ATarl.
['mukonu3 - 0eCKUCIOPOAHOE PACIIEIUICHUE TITFOKO3bI.

buonornueckoe OKHUCIEHHE, WIH KIETOYHOE AblxaHue. Poib MUTOXOHIpPHIL B Ipoleccax
ouonorudeckoro okucieHus. Lluknmdeckue peakuuu. OkucnuTenbHoe (ochopumupoBaHue.
[IpeumyriecTBa a’poOHOTO MYTH OOMEHa BEIIECTB Tepea aHa’dpoOHBIM. D(PEKTUBHOCTH
SHEPreTUYECKOT0 OOMEHa.

Jlemoncmpayuu:

Ilopmpemeol: . Ipuctiu, K.A. Tumupszes, C. H. Bunorpajckuii,

B. A. Durensrapar, I1. Mutuemnn, I'.A. 3aBap3uH.

Tabauyvr u cxemvr: «DoToCHUHTE3», «DHEpPreTHUECKHil oOMeH», «bHocuHTE3 Oelkay,
«Ctpoenue dpepmeHTa», «XeMOCHHTE3Y.

Obopyoosanue:  CBETOBOM MHUKPOCKOII, 000PYJOBaHUE JJISl IPUTOTOBIICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopuass paboma «VI3yueHue KaTaAIUTUYECKOM aKTHBHOCTH (EPMEHTOB (HA
IIpUMEpPE aMuiIa3bl UM KaTanasbl)».

Jlabopamopuass paboma «U3ydyeHue (QEpMEHTATUBHOTO paCHICTUICHUs MEpPOKCHa
BOJZIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopamopuas paboma «CpaBHeHHE MPOIIECCOB (POTOCUHTE3A U XEMOCHUHTE3a).

Jlabopamopuas paboma «CpaBHEHHE MPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacaeacrBenHasi HHpopManus U peajau3anus ee B KJIeTKe
Peakuyuu mMatpu4Horo cuHtesa. IIpuHINI KOMIIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOIO
cuHTe3a. Peanmuzamus HacieACTBEHHOM uH(popManuu. [ eHeTHMYecKuil KOjA, ero CBOWCTBA.
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Tpanckpunuusa - Mmarpuunbiii cuate3 PHK. [IpuHIune! TpaHCKpUNIUMU: KOMIUIEMEHTAPHOCT,
aHTUNAPAJUIEbHOCTh, ACUMMETPUYHOCTb.

Tpancnsiiust u ee 3tanbl. Yuactue TpaHcnoptHeix PHK B Ouocunrese Oenka. YcioBus
ouocunTesa 6enka. Konupoanre aMuHOKHUCIOT. Ponbs pubocoMm B GMocuHTe3e Oernka.

Opranuzanys TreHoOMa y MPOKApUOT M SYKApHOT. Perynsius akTUBHOCTH TE€HOB Y
npokapuoT. I'unoresa onepona (®@. Kakob6, K. Mano). Perynsuuss oOMEHHBIX MpPOLIECCOB B
kieTke. Knerounslii romeocras.

Bupycsl - HekneTouHble (OpMbI )KM3HU U OONHUraTHele napa3uthl. CTpoeHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

Bupychuble 3aboneBaHusi uyenoBeka, KHBOTHbIX, pactenui. CIINJ, COVID-19,
COLIMAJTIbHBIE U METULIUHCKUE MTPOOIIEMBI.

Jlemoncmpayuu:

Ilopmpemur: H.K. Konbrios, J[.M. IBaHOBCKUI.

Tabauyvr u cxemvi: «buocunTe3 Oenka», «['eHeTmueckuii Koy, «Bupycon,
«bakrepuodarmy.

Ipaxmuueckas paboma «Co3aaHnue MOJIENIA BUPYyCay.

Tema 8. ’Knu3zHeHHBINH HUKJ KICTKH

Knerounsnii mukmn, ero mepuonbl u perymsimus. Mutepdaza m muto3. OcobeHHOCTH
IPOIECCOB, MpoTekaronux B uHTepdase. [loaroroBka kietku k aeneHuto. [IpecunreTndeckuit
(MOCTMUTOTHYECKHI), CHHTETUYECKHN M TMOCTCUHTETHYECKUN (IMIPEMUTOTUYECKUIN) MEePUO/IbI
uHTepda3bl.

Marpuunsiii  cunre3 JHK -  pemnukanus. Ilpunnunsr  perummkamuu — JJHK:
KOMILJIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIN CHUHTE3, AHTUNAPAIUIENbHOCTh. MexaHu3M
permukannu - JIHK.  Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl U Tenomepasa.
XPpOMOCOMHBIN HA0Op KJIETKU - KapUOTHIL. JMIJIOMAHBIA M TalyIOMIHBIA HAOOPBI XpPOMOCOM.
I'omonornunbie xpoMmocomsl. [10710BbIE XPOMOCOMBI.

Jlenenue kietku - Muto3. Craguy MUTO3a U MPOUCXOIAIINE B HHUX MPOLECCHL. THIBI
muTo3a. Kaprokunes u uutokuHes. buoiornueckoe 3Ha4eHUE MUTO3A.

Perynsuus MHUTOTHYECKOrOo NMKIA KIETKH. [Iporpammupyemas KieTo4yHas TuOenb -
arorTo3.

Krnerounoe si1po, XpoMOCOMBI, PYHKITMOHATIbHASI TEHOMHUKA.

Jlemoncmpayuu:

Tabauysl u cxemol: «KU3HEeHHBIN LUK KIETKW», «Muto3», « CTpoeHue
xpoMocom», «Pemmkanus JTHK.

Obopyoosarnue: CBETOBOW MHUKPOCKON, MHKpoOIpenapaThl: « MUTO3 B KJIETKaxX KOpeIKa
JTyKay.

Jlabopamopuas paboma «3yueHnue XpoMOCOM Ha TOTOBBIX MHUKPOTIPENapaTax.

Jlabopamopuas paboma «HabmoneHue MUTO3a B KJIETKaX KOHYMKA KOpENIKa Jiyka (Ha
TOTOBBIX MUKpOIIpenaparax).
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Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  paszHooOpasue  opraHuzmMoB. OJHOKJIETOYHBIE, KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEACITEIIbHOCTH OAHOKIETOUHBIX Opranu3mMoB. bakrepun,
apxeu, OJHOKJIETOUHbIE I'PUOBI, OJTHOKIETOYHBIE BOAOPOCIH, Apyrue NpoTucthl. KononuansHbie
OpraHU3MBL.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm kak eguHoe nenoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHeil: oOpa3oBaTenbHas, IOKPOBHas,
MPOBOJAIIAsl, OCHOBHAsI, MexaHndeckasi. OCOOCHHOCTH CTPOEHHUS, PYHKIMI U pacnoioKeHus
TKaHEN B OpraHax pacTCHUMU.

TkaHM KUBOTHBIX M YEJIOBEKAa. THWIBI JKMBOTHBIX TKAaHEH: OSIHUTEIHAIIBHAS,
COEJIMHUTENbHAs, MbllIeuHas, HepBHas. OCOOEHHOCTU CTpOEHMs, PYHKIMI U pacrnoiIoKeHus
TKaHEN B OPraHax XKMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHbIE U T€HEPATUBHBIE OPTraHbl pacTeHUH. OpraHsl U CUCTEMBI OPTaHOB
YKUBOTHBIX U yesoBeKka. DyHKIIMM OpraHoB U CUCTEM OPTaHOB.

Omopa Ttema opranusmoB. Kapkac pacrenuii. Ckenersl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. Hapy»kHbIi1 1 BHyTpeHHMI cKeneT. CTpOEHUE U TUIIbI COEIMHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. JIBM)KEHHE OJIHOKJIIETOYHBIX OpPraHU3MOB: ameOOouJHOE,
KT'YTUKOBOE, PECHUYHOE. [[BM)KEHHE MHOTOKIETOYHBIX PACTEHUW: TpPONHU3Mbl M HACTHUHU.
JIBMKeHHe MHOTOKJIETOUYHBIX J>KMBOTHBIX M UeJOBeKa: MbllIeyHas cucrema. Pedrekc.
CkerneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. Ilormomenue BOAbl, YIJIEKMCIOrO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHusiMu. IluTaHue >XUBOTHBIX. BHYTpHUIOIOCTHOE W BHYTPHUKJIETOYHOE MHUIIEBAPEHUE.
[Iutanue Mo3BOHOYHBIX KMBOTHBIX. OTAENbI MUILIEBAPUTENBHOrO TpakTa. llunieBapurenbHble
xene3bl. [IuneBapurenpHas cucTemMa 4ejioBeKa.

Jlpixanue opranu3mMoB. Jlpixanue pacTeHuid. Jlpixanue >kuBOTHBIX. Jluddy3us razos yepe3
NOBEpXHOCTh KJIeTKu. KoxHoe npixanue. JlpIxatenbHas MOBEpXHOCTh. JKabepHoe U JierouHoe
npixaHue. JlpIXaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIOKHEHUE
CTPOEHHMS JIETKMX ITO3BOHOYHBIX JXMBOTHBIX. JlpIXaTelabHas CHUCTEMa 4YeloBeKa. MexaHu3m
BEHTUJISIIIMY JIETKUX Yy MITUI U MIIEKOTIUTatomuX. Perynsuus neixanus. JlpixatenbHble 00bEMBbI.

TpaHCOPT BEIIECTB y OpPraHW3MOB. TpaHCHOPTHBIE CHCTEMBI pacTeHHM. TpaHcnopt
BEIIECTB y JKUBOTHBIX. KpoBeHOcHas cucrtema u ee opranbl. KpoBeHocHass cucrema
MIO3BOHOYHBIX J>KMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHbIE cocylsl M KpoBb. Kpyru
KpoBOOOpaieHusi. OBOJIIOLIMOHHBIE  YCIO)KHEHHUS  CTPOCHHMS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX )KMBOTHBIX. PaboTa cep/ua u ee perymisuus.

Brinenenne y opranusmoB. Beinenenue y pacteHunil. BeiaeneHue 'y I KMBOTHBIX.
Cokparurenbuble Bakyonu. Opransl BbiaeneHus. PunbTpanus, cekpeuuds u oOpaTHOe
BCAChIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeIeHMs. CBSA3b MOJOCTH TeJla ¢ KPOBEHOCHOM
U BBIJCIMTEIIBHOW CHUCTEMaMU. BplielleHne y NO3BOHOYHBIX KMBOTHBIX M 4enoBeka. Ilouxwm.

12



Crpoenue u pyHkunoHupoBaHue HeppoHa. OOpa3oBaHNE MOYH Yy YEIIOBEKA.

3amura y OpraHu3MoOB. 3allUTa y OJJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTEPHil U LIUCTHI
MIPOCTEMIIMX. 3aluTa y MHOTOKJIETOYHBIX pacteHuil. Kyrmkyna. Cpencrsa maccMBHOM M
XUMUYECKOU 3aIUThl. OUTOHIIUIEI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M X IPON3BOAHBIE. 3AIIUTA OpraHU3Ma
or Oone3Hel. MMMmyHHast cucrema uyenoBeka. KileTOuHBIE M TymMOpanbHbIH HUMMYHHTET.
Bpoxnennsiif u npuoOpeTeHHBId cnenuduyeckuii UMMYHHUTET. Teopus KJIOHAIbHO-
cenexktuBHoro ummynureta (I1. Dpaux, @.M. bepuert, C. ToneraBa). BocnanuTenbHbie OTBETHI
Oprau3MoB. PoJib BpOKJIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxumocTe M peryssaums y OpraHu3MoB. Pa3ipaXxuMoOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxuMocTs U perynsauusa y pacteHud. PocToBble BemiecTBa U MX
3HAYCHHUE.

HepBhast cucrema u pednexkropHast peryisiiust y >KUBOTHbIX. HepBHas cuctema u ee
OTZEJbl. DBOJIIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Yy XUBOTHBIX. OTHAEmbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc u pednexkropnas ayra. besycioBHble u
yCIIOBHBIE pe(IIeKCHI.

['ymopanbHast perynsiiuss M SHJIOKPUHHAs CHCTEMa JKMBOTHBIX M 4esioBeka. sKenessl
SHIOKPUHHOM CHCTEMbI U HMX TOPMOHBI. JlencTBME TOPMOHOB. B3aMMOCBA3b HEPBHOU U
SHJOKPUHHOM cucTeM. [ umoranamo-runodusapHas cuctema.

Jlemoncmpayuu:

llopmpem: N.11. I1aBnos.

Tabauyel u cxemol: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bofopocin», «bakrepun», «lIpocteiimme», «Opranbl LBETKOBBIX pAacTeHUI», «CHUCTEMBI
OpPraHoOB ITIO3BOHOYHBIX KUBOTHBIX», « BHyTpeHHEE CTPOCHUE HACEKOMBIX», « TKaHU pacTeHUI,
«KopueBbie cuctempr», «Ctpoenue crediss», «CTpoeHue IHCTOBOM IUTACTUHKNY, «TkaHu
XKUBOTHBIX», «Ckener udenoBekay, «llumeBapurenbHas cucteMa», «KpoBeHOCHas cucTteMay,
«/lpixatenbHass cucrema», «HepBHas cucrema», «Koxa», «MpbluieyHas cucTEMay,
«BpiienurenpHas cucteMa», « JHIOKpUHHAsA cucTemay, «CTpoeHHe MBIILBD, «IMMyHUTET»,
«KumeuynononoctHeie», «Cxema nuTaHus pacTeHui», « KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miaHapun», « BHyTpeHHee cTpoeHue 105K1€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema nsrymkum», «HepBHas cucrema
npecMmblkaronuxcs», «HepBHas cucrema nruny, «HepBHasg cucTteMa MIIEKOIUATAOLINAXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

Obopyoosanue: CBETOBOM MMKPOCKOII, MUKPOIIPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOIIpENapaTbl TKAaHEH, PaKOBHUHBI MOJUIOCKOB, KOJUIEKLMH HACEKOMBIX,
UTTIOKOXHX, KHUBBIE SK3EMIUISIPbl KOMHATHBIX PACTEHUM, repOapun pacTeHUI pa3HbIX OTJIENIOB,
BJIQXKHBIE TMIperaparbl >KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUICKIUU OECHO3BOHOYHBIX
’KMBOTHBIX, CKEJIET YeJIOBeKa, 000pyI0BaHUE JUIS AEMOHCTPAIMU MOYBEHHOTO M BO3/YIIHOTO
NUTAaHUS PACTEHUH, pacUIeieHus] Kpaxmaia U OeJlKOB ToJ JeHCTBHEM (HEpPMEHTOB,
o0opyI0oBaHME S JIEMOHCTPALMU ONBITOB I0 H3MEPEHHMIO XU3HEHHOM EMKOCTH JIeTKHX,
MEXaHU3Ma JAbIXaTEIbHbIX JIBUKEHHUM, MOJEIHU TOJOBHOIO MO3ra Pa3JIMYHbIX JKUBOTHBIX.
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Jlabopamopnas paboma «3y4eHne TKaHeH paCTCHUN.
Jlabopamopnas paboma «VI3ydyeHne TKaHEH >KUBOTHBIX».
Jlabopamopnas paboma «13y4eHne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUST OPTaHU3MOB: OecTofioe (BKIII0Uasi BET€TaTUBHOE) U TI0JIOBOE. Bub
0€ecIoI0ro pa3MHOKEHHUS: MIOYKOBAHUE, CIIOPYJISLMS, pparMeHTaIlHs,
KJIOHUPOBaHUE.

[TonoBoe pa3smuHoxenue. [lonmoBeie kneTkn, wiam ramersl. Meno3. Cragum Meiio3sa.
IToBenenne xpomocoM B meno3e. Kpoccunrosep. bronornueckuili ¢MbICI Me03a U ITOJIOBOTO
rporecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpem3aponsiiieBoe  paszButue. ['ameroreHe3 y JKMBOTHBIX. IlomoBble  xenessl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHMUS:
Hapy>XHOe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS - HayKa O pa3BUTUU
opranu3moB. Ctaguu sMOpuOreHe3a >KMBOTHBIX (Ha mpumepe Jsrymku). pobnenue. Turbl
npo6nenusi. OCOOEHHOCTH APOOICHHS MICKOMUTAIOIINX. 3apO/IbIILIEBbIE TUCTKU (TaCTPYIISIIHS).
3akjajgKka OpPraHOB M TKaHEH U3 3apOJbIIIEBBIX JHUCTKOB. B3anMHOE BiIMsSHHE dYacTel
pasBHBaIoUlerocss 3apopbiiia (3MOpHOHaNbHAs WMHAYKUMA). 3akiajka IUlaHa CTPOEHUs
KUBOTHOTO KaK pe3yJbTaT MEPApXUUYECKUX B3aUMOJCWUCTBUN TeHOB. BinsHue Ha
AMOpPUOHAIILHOE Pa3BUTHUE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH Cpeibl.

Poct u pa3Butue x)uBoTHBIX. [locTamMOpuonanbHbii mepuop. I[Ipsimoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrnO3BOHOYHBIX U TIO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO U HEMPSAMOTO Pa3BUTHSI, UX PACIIPOCTPAHEHHE B IPUPOJE.
Tunel pocta XUBOTHBIX. DaKTOpPBl pEryjsillMM POCTA >KUBOTHBIX M 4esoBeka. Cramuu
NOCTAMOPHUOHANIBHOTO Pa3BUTHUSL Y JKUBOTHBIX U uejoBeka. [leproapl OHTOTreHe3a 4YeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE MPOIIECCHI.

Pasmuoxxenue u pasputue pacteHuid. I ameroput u cnopodput. Meio3 B KU3ZHCHHOM
nukie pacrenuid. OOpa3zoBaHue crmop B Ipoiecce Meio3a. ['ameToreHe3 y pacTeHHIA.
Omno0TBOpEHUE W Pa3BUTUE PACTUTENBHBIX OpPraHU3MOB. J[BOWHOE OIUIOJIOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3zoBaHMe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISILIMM OHTOT€HE3a Y PACTEHUM U dKUBOTHBIX.

Jlemoncmpayuu:

llopmpemuwr: C.I'. HaBamun, X. [lIneman.

Tabauywl u cxemvl: «BereratuBHOE pa3MHOXKeHUE», « TUTIBI Oecionoro
pa3MHOXXEHUsD», «Pa3MHOXkeHNE XJ1IaMHIOMOHA by, «Pa3MHOXEHHUE IBIUIEHBI», «Pa3MHOXKeHnE
ruape»y, «Meio3», «XpoMmocoMmbly, «l'amerorenes», «CTpoeHHE  AUIEKICTKH  H
cuepmaro3ouia», «OCHOBHbBIE CTaguu OHTOreHe3a», «lIpsiMoe W HempsMoe pa3BUTHEY,
«Pa3zButne wmalickoro xyka», «PaszButue capanum», «PaszButue JArymkm», «J/IBoiHoe
OIUIOIOTBOPEHNE y LIBETKOBBIX pacTeHuil», «CTpoeHHe CeMsH OJIHOJOJIBHBIX U JIBYAOJBHBIX
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pacTeHniD», «Ku3HEHHBIM LMK MOPCKOM KaIyCThbD», «KW3HEHHBIM LUK MXa», « KH3HEHHBIN
LHKJI TAOPOTHUKAY, <« JKU3HEHHBIN LIUKIT COCHBDY.

Obopyodosanue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIETOK
Y CIIEpMATO30MI0B, MOJEb «L{MKII pa3BUTHSA JIATYILIKW.

Jlabopamopuass paboma «W3yueHue CTPOECHHSI TIOJOBBIX KIETOK Ha TOTOBBIX
MHKPOIIpEnapaTax».

Ilpakmuueckas paboma «BbIABIEHHE TPU3HAKOB CXOJCTBA 3apOJIbIIIEH MO3BOHOYHBIX
KUBOTHBIX).

Jlabopamopnas paboma «CTpoeHUE OPraHOB Pa3MHOKEHUS BBICHIUX PACTECHUII.

Tema 11. I'eHeTuka - HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcrtopus cTaHOBIIEHUS M pa3BUTUS T'eHETHKM Kak Hayku. Pabotsl I'. Mengens, I'. ne
O®puza, T. Moprana. Poib oTeuecTBEHHBIX YYEHBIX B pa3BUTUM reHeTuku. Padoter H.K.
Konbnosa, H.W. BaBuiioBa, A.H. benozepckoro, I'.J]. Kapneuenko, FO.A. ®ununuenko, H.B.
Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUUECKUE TIOHATUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHbIE
T€Hbl, AJIbTEPHATUBHBIE NPU3HAKU, JOMHHAHTHBI W PEUECCHUBHBIM NpPHU3HAK, TOMO3WUIOTA,
TeTEepPO3UroTa, 4KMCTas JIMHHS, TUOpUAbI, reHoturn, (GeHotun. OCHOBHBICE METOJbI T€HETHUKHU:

TUOPUA0TOTHYECKUH, IIUTOTOTMYECKHM, MOIEKYJISIPHO -
TEHETUYECKUM.

Jlemoncmpayuu:

Ilopmpemuwr: I'. Mengens, I'. ne @puz, T. Mopran, H.K. Konbiios, H.1. Basunos, A.H.
benozepckuii, I'. /1. Kapnieuenko, 10.A. ®wmmmuenko, H.B. Tumodees-PecoBckuii.

Tabauysl u cxemol: «MeTOBI TEHETHKNY, «CXEMbI CKPEIIUBAHUS.

Jlabopamopuas paboma «JIpo3oduia kak 00bEKT TCHETUIECKUX UCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuatoe ckpemuBanue. [lepBwiii 3akoH MeHzuenss - 3akOoH e€AMHOOOpa3us
ruOpuoB nepBoro mnokoieHus. [IpaBuno nomuHupoBaHus. Bropoit 3akoH Mennens - 3aKoH
paciernyieHus mpu3HakoB. [[uTonornyeckne 0CHOBBI MOHOTUOPUTHOTO CKperuBanus. [ unoresa
YUCTOTHI FaMeT.

AHanu3upyromiee — ckpemuBaHue.  IIpoMexyTOuHbIE ~ XapakTep  HacleJOBaHUS.
Pacuienienne npr3HaKkoB MpU HETIOJIHOM JTOMUHHUPOBAHUHU.

JurubpumHoe ckpemuBanue. TpeTuil 3akoH MeHaenss - 3aKOH HE3aBUCHUMOTO
HacJeI0BaHus Mpu3HakoB. L{uTonornueckre OCHOBBI JUTUOPUIHOTO CKPEIIUBAHUS.

CuernnenHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuerieHHOe HacjeI0BaHue
TE€HOB, HApPYILLICHUE CLUEIUICHUS MEXKIy N'eHaMu. XpOMOCOMHAs T€OPUsl HACIEACTBEHHOCTH.

I'eneTuka mona. XpoOMOCOMHBI MEXaHW3M ONpPENENEeHUs Mojia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOraMeTHBII M TIeTeporaMeTHbIM NoJI. ['eHeTudeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanue nprus3HakoB, CHEIUIEHHBIX C TIOJIOM.

l'enoTtun kak nenocrHas cucrema. [lmelorpornust - MHOXKECTBEHHOE JEHCTBUE TIEHA.
MHOX€eCTBEHHBIN auienu3M. B3auMoIencTBHEe HeEasIeNbHbIX T€HOB. KOMIIEMEHTapHOCTD.
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Onucras. [lonumepus.

['eneTndyecknii KOHTPOJb pa3BUTHS PACTCHUM, JKMBOTHBIX M 4YEJIOBEKA, a TaKKe
(U3HONOrMYECKUX TPOLIECCOB, IOBEACHUS UM KOTHUTHUBHBIX (QYHKIUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SMH - Mapa3suT» U «XO35UH -
MUKpOOHOMY». ['eHeTHUecKHe aclieKThl KOHTPOJIS U U3MEHEHHUS HACJIeICTBEHHON HH(pOpMalluU B
MOKOJIEHUSAX KJIETOK U OPraHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopras.

Tabauyvl u cxemsvi: «IlepBoiii 1 BTOpOM 3akoHBI Mennens», « Tpetuit 3akoH Menuaens»,
«Ananmsupyroniee  ckpemmBaHue», — «Hemomnoe — nommHmpoBanme», — «CUEIIIEHHOE
HacjieloBaHUWE TMPU3HAKOB Yy Jpo3opuibl»y, «['eHernka mnona», «KapuoTum ueigoBekay,
«Kapuotun  nmpozodunery,  «Kapuotun — nrunb»,  «MHOXKECTBEHHBIH  allIeNIU3M»,
«B3auMopeiicTBue TeHOBY.

Obopyoosanue: MOAENb IS JEMOHCTPALlMU 3aKOHOB €IMHOOOpa3usi TMOpUJIOB MEPBOTO
MOKOJICHUS W pacUICTUIeHHs NPU3HAKOB, MOJENb Jii JAEMOHCTpAllMM 3aKOHAa HE3aBHCHMOIO
HacJieI0BaHus MPU3HAKOB, MOJEIb JJIsl IEMOHCTPALIMU CLETUICHHOTO HACIe0OBAHUSI TPU3HAKOB,
CBETOBOM MHMKPOCKOII, MUKpoIIpenapar: «Jpo3opunar.

Ilpakmuueckas paboma «VI3yueHne pe3yabTaTOB MOHOTHOPHIHOIO CKpPEUIMBaHUS Y
TPO30(HITBD».

Ilpakmuueckas paboma «V3yuenne pe3ynbTaToB AUTHOPUIHOTO CKPELUIUBAHUS Y
TPO30(HITBD».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpenbl npu ¢GopMupoBaHuu ¢GeHotuna. VM3MeHYMBOCTbH
npu3HakoB. KauecTBEHHbIE W  KOJWMYECTBEHHbIE IMpPU3HAKUA. DBuasl HU3MEHYUMBOCTHU:
HEHACJIEJACTBEHHAs] U HACJIEICTBEHHAS.

Monudukanmonsas U3MeHYMBOCTh. Ponb cpenbl B (OpMUPOBAHUHM MOAUPUKAITMOHHON
u3MeHunBocTH. Hopma peakuuu npusHaka. BapuaunoHHBIN psg W BapualimoHHas kpusas (B.
Noranncen). CoiicTBa MOAU(DUKAITMOHHON N3MEHYMBOCTH.

I'eHoTHNIMUEeCcKass W3MEHUYMBOCTh. (CBONCTBA TEHOTUIMYECKON HW3MEHUYMBOCTH. Bujbl
TeHOTUITNYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIllHOHHASI.

KoMb6uHaTtuBHas n3MeHYHBOCTh. Meilo3 M MONOBOM MpoIlecc - OCHOBAa KOMOMHATHBHOM
W3MEHUYUBOCTH. POJIb KOMOMHATUBHOW H3MEHYHBOCTH B CO3JJAHUH T€HETUYECKOTO pa3Ho00pa3us
B Ipejienax OqHOro BU/A.

MyTanmonHass W3MEHYUMBOCTb. Buabl MyTalnuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHblE M HWHIYIUPOBaHHbIE MyTaluu. SAepHblE M UUTOIUIA3MATHUYECKUE MYyTallHH.
CoMarnueckue U MoJoBble MyTauuu. [[pUyunMHBI BOBHUKHOBEHHUS MyTauuil. MyTareHsl U HuX
BIIUSIHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca. 3aKOH FOMOJIOTHUYECKUX
psanoB B HacnenctBeHHo uaMenuunBoctu (H.M. BaBwio). BHesgepHas M3MEHUHMBOCTH U
HAaCJIEJCTBEHHOCTb.

Jlemoncmpayuu:

Ilopmpemuwr: I'. ne ®pu3s, B. Moranncen, H.I. BaBunos.
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Tabnuyvr u cxemovr. «Buasl W3MEeHYHMBOCTHY», «MoaudukanoHHAsS H3MEHUYHUBOCTHY,
«KomOuHaTuBHasT ~ M3MEHUYUBOCTHY, «Meho3», «OmmomoTrBopeHue», «l'eHeTnueckue
3a00JIeBaHUSI YeI0BEKay, « BUabpl MyTaruii».

Obopyoosanue: *)uBble U TepOapHbIE AK3EMIUIAPbl KOMHATHBIX PACTEHUN, PUCYHKHU
(potorpacdun) KMBOTHBIX C Pa3IMUYHBIMU BUAAMHU U3MEHYUBOCTH.

Jlabopamopnas paboma «VccnenoBaHue 3aKOHOMEPHOCTEH  MOIU(PUKAIIMOHHON
M3MEHYUBOCTH. [loCTpOCHME BapHalMOHHOTO Psiia U BApUALMOHHON KPUBOI».

Ipaxmuueckas paboma «MyTtann y Apo30¢puisl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eHeTnKa YejiOBEeKa

Kapuotun uwenoeka. MexyHapoaHass MporpamMma HCCIEJAOBaHUS T€HOMa YEJIOBEKA.
Mertopl u3ydeHUs: TCHETUKU YEJIOBEKA: T€HEaTOTHYECKUM, OIM3HEIIOBBIN, [IUTOTCHETUUECKHH,
MOMYJISLMOHHO-CTaTUCTUYECKHUM, MOJIEKYJISIpHO-TeHEeTUYeCKUil. COBPEMEHHOE OIpEACICHUE
FeHOTHIIA: MOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUIUPOBaHUEe, B ToM uuciie ¢ nmomoiisto [11[P-ananuza. HacneactBenHnble 3aboseBaHms
YyeloBeKa. ['@HHble W XPOMOCOMHBIE OOJIe3HH uYejoBeKa. boJe3HM ¢ HaclieICTBEHHOU
IpEeaPacoOKEHHOCThIO. 3HAYEHNE MEIMUIIMHCKON T€HETUKH B MPEIOTBPAILCHUU U JICUCHUU
TeHETUYECKUX 3a00JIeBaHUN 4eloBeka. MeauKkoreHeTH4ecKkoe KOHCynbTupoBanue. CTBOJIOBBIC
KIeTku. [loHATHE «TreHEeTHYeCKOro Tpy3a». DTHYECKHE AacCHeKThl HCCIEIOBAaHUM B 00JIaCTH
pEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIIETOK.

['eneTndeckue GakToOphl MOBBIIEHHONW YYBCTBHUTEIBLHOCTH YEJIOBEKAa K (PU3MUYECKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpyXarolieil cpeabl. ['eHeThueckas MpeapacroiokKeHHOCTh
YyeJIoBeKa K MaTOJIOTHsIM.

Jlemoncmpayuu:

Tabauyvr u cxemwvl: «KapuoTum yenoBeka», «MeTOAbl U3YUEHUS TEHETHKH YEIOBEKay,
«I"'eHeTnueckue 3a00JICBaHUS YCIIOBEKAY).

Ipaxmuuyeckas paboma «CocTaBiieHUE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cetekuusi OpraHusMoB

JlomecTukanuss U CeNEeKUUsA. 3apOKICHHE CEIEKIMH U JoMecTukanuu. Yuenue H.U.
Basuiosa o L{eHTpax mpoucxoxaeHus 1 MHOT00Opasus KyJIbTYypHBIX pacTeHuid. Ponb cenexmmu
B CO3JJaHWM COPTOB pacTeHWil W mnopoxd KuUBOTHbIX. CopT, mNopoja, IMTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HacileACTBeHHOW m3meHunBoctd H.M. BaBuiosa, ero 3nauenue s
CEJICKITMOHHOM paloTHhI.

MeTtopl ceneKIMOHHOM paboThl. IcKyccTBEHHBIN 0TOOD: MAaCCOBBIN
U WHIUBHIyaIbHBIA. DTanbl KOMOWHAIIMOHHOW celleKIuu. VcmbITaHue TPOU3BOAUTEICH I10
nmoToMcTBY. OTOOp MO TEHOTUIYy C TIOMOIIBIO OIEHKH (DEHOTHNA MOTOMCTBA M OTOOp IO
FeHOTUITy ¢ momouibio ananuza JHK.

McKyccTBEHHBI MyTareHe3 Kak METOJl CEJICKITMOHHOW paboThl. PamuannoHHBIN H
XUMHYECKH MyTareHe3 KakK MCTOYHMK MyTalluid y KyJIbTYpHBIX (OpM OpraHus3MoB.
Hcnonbp3oBaHre TE€HOMHOTO pPEJaKTUPOBAaHUS U MeToJoB pekomOuHaHTHBIX JHK mms
MOJYy4YEHUSI HCXOJHOI0 MaTepuralia JUisl CEJICKLIHH.
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[lonyuenne mnonumuonnoB. BHyTpuBunoBas rubpuauzanusd. binskopoacTBeHHOE
CKpeluuBaHue, Wik MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero npuuuHbl. HMcnonb3oBaHue Trerepo3uca B cenekuuu. OThalieHHas TUOpUAU3aLus.
[Ipeononenne Oecruiogusi MEXBUIOBBIX THOPUAOB. JOCTM)KEHMSI CEJNEKIMH PACTEHUH H
KHUBOTHBIX.

CoxpaHeHue U U3y4YE€HHE I€HETHYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUM M UX IUKHX
poluyeit sl Co3/1aHNs HOBBIX COPTOB U THOPHUJIOB CEIbCKOXO03UCTBEHHBIX KYJIBTYP.

Jlemoncmpayuu:

Ilopmpemuwr: H.W. BaBunos, U.B. Muuypun, I'.Jl. Kapneuenxo, I1.I1. JIykpsnenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabauysr u cxemvi: «LleHTpBI MPOUCXOKICHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX pacTEHUI,
«3aKOH TOMOJIOTUYECKUX PSAJOB B HACIIEACTBEHHOW W3MEHUMBOCTH», «METOIbl CENeKIUn»,
«OtnanenHas rudpuauzanus», «MyTtareses».

Jlabopamopuas paboma «3yyeHne copToB KyJIbTYpPHBIX PaCTEHUN U MOPOJ TOMAIIHHUX
AKUBOTHBIX).

Jlabopamopnas paboma «VI3y4eHre METOIOB CENEKIIUNA PACTCHUI.

IIpakmuueckas paboma «IIpuBUBKa pacTCHUII».

Oxcxypcusi «OCHOBHBIE METOJbl U JIOCTHKEHUS CEJIEKIIMM PAacTeHUN U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, INIEMEHHYIO ()epMy, COPTOMCIIBITATENbHBIN Y4acTOK, B TEINIMYHOE
X034HCTBO, B TaOOPAaTOPUIO arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rus 1 CHHTETHYECKasi O0MOJIOTUsA

OOBeKThl, HCMONb3yeMble B OHMOTEXHOJIOTUU, - KJIETOYHbIE M TKaHEBbIE KYJIBTYpHI,
MUKPOOPTaHU3Mbl, HX XapaKTePUCTHKA. TpaauimoHHass OMOTEXHOJOTHS: XJyieOoleueHue,
MOJTyYeHHEe KUCITIOMOJIOYHBIX MPOYyKTOB, BUHOIEINE. Mukpobuonorndeckuii cuHte3. OObeKTh
MUKPOOMOJIOTHUECKUX TeXHONOoTrui. [Ipon3BoacTBO OeiKa, aMUHOKUCIOT M BATAMUHOB.

Co3naHue TEXHOJOTMA UM MHCTPYMEHTOB  LIEJICHANPABICHHOTO U3MEHEHUs W
KOHCTPYHPOBAHUS TEHOMOB C LIEJIbIO TTOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIIUX
HE BCTpeUaroluecs B Mpupoae OMOCUHTETUYECKUE MTYTH.

Kinierounas unxxeHepus. MeTolibl KyJbTypbl KIETOK M TKaHEH PacTEHUN U KUBOTHBIX.
Kpuobanku. Comaruueckas rudpuamzaius U coMaTtudeckuii smOpuoreHe3. Mcnons3oBanue
raljiouJIoB B CEJIEKIMU pacTeHud. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKOHCTpyKIMs
SIMUEKJIETOK U KJIOHUPOBAHME KUBOTHBIX. METO/ TpaHCIUIAaHTAUU SIAEP KIETOK.

XpoMOCcOMHasi U TeHHasi nHKeHepus. VICKyCCTBEHHbIN CUHTE3 I'eéHa U KOHCTPYHPOBAHHE
pexomOunanTHbiX JIHK. JlocTkeHHsI U TIEPCIIEKTHBBI XPOMOCOMHOW M T€HHON WHXKEHEPHUH.
DKOJOTUYECKUE U ITUYECKUE TPOOIEeMbl TEHHON WH)XXEHEPUH.

Menununackue 6uorexnonoruu. [locrreHomuast iudposast menuiuua. [11[P-auarnoctuka.
MeTa0O0JIOMHBIN aHAIW3, TEHOICHTPUYECKHM aHaJIu3 TpPOTeoMa YeJIOBEKa JJIs OIICHKHU
COCTOSIHUSI €T0 3710pOBbsi. Mcnonap30BaHuE CTBOJOBBIX KJIETOK. TapretHas tepanus paka. 3D-
OvomHXeHepus HJsi pa3paboTku (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3/IaHUS KOMITJIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTUN TPEXMEPHOTO OMOTIPUHTHUHTA U
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ckaddonaunra sl pemeHus 3aaad
MEPCOHATU3NPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BAKIMH C IIENBI0 OOECTeueHUs] KOMOMHMPOBAHHOM 3allUTHl OT
B0o30ynuteneit OPBU, YCTAaHOBJICHUE MOJIEKYJISIPHBIX MEXaHU3MOB
¢dbyukuunonnpoBanus PHK-conepxkamux BUpycoB, BBI3BIBAOIMINX 0CO00 OMACHBIC 3a00JI€BaHUS
YeI0BeKa M JKUBOTHBIX.

Jlemoncmpayuu:

Tabnuyer u cxemwl: «Vcnoiab30BaHWE MHMKPOOPTaHM3MOB B MPOMBIILIEHHOM
MPOU3BOICTBEY, «KiteTouHast mHxkeHepus», «I eHHass HHKCHEPUS».

Jlabopamopnas paboma «VI3ydeHre 00bEKTOB OMOTEXHOJIOTHIY.

Ipakmuueckas paboma «IlonyueHrue MOJTOUHOKUCIBIX TIPOAYKTOBY.

Oxckypcusi «BUOTEXHONIOTHA - BaKHEWIAs TPOU3BOJUTENIbHAS CHUJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTUYECKOE MMPOU3BOACTBO)».

11 KJIACC

102 4, u3 HUX 8 4 - pe3epBHOE BpEMSL.

Tema 1. 3apo:kaenne u pa3BuTHE BOJTIOIUOHHBIX MPEACTABJICHUH B OMOJOTHN

OpomormonHas Teopus Y. Jlapsuna. [Ipennocsuiki BOZHUKHOBEHUS NapBUHU3MA. JKU3HB
U Hay4dHas aesaTtenbHocTh Y. J[apBuHa.

JIBuxyimue cuiibl SBodronuu BuaoB 1o Y. JlapBuHy (BbIcOKassh HWHTEHCHUBHOCTH
Pa3MHOXXEHHSI OpPTaHU3MOB, HACJIEICTBEHHAas HM3MEHYMBOCTb, OOpb0a 3a CyILIECTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cunternyeckoit Teopuu 3pomtoruu (CTD). HeittpanbHas Teopus 3BOIIOLHUU.
CoBpemeHHasi BOJIIOLIMOHHAsT OMOJIOTHS. 3HaYEHUE SBOJIIOLIMOHHON Teopuu B (pOpMUPOBAHUU
€CTECTBEHHO-HAYYHOI KapTUHBI MUpa.

Jlemoncmpayuu:

Ilopmpemuwlr: Apuctotens, K. Jlunnen, JXK.b. Jlamapk, 2.0K. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C.C. YerBepukon, .M. IImanbraysen, [. Xonaeitn, [1.K. benses.

Tabnuyer u cxemwvr: «Cucrema xuBoit npupoas! (mo K. Jlunuer)y, «JlecTHHIa XKUBBIX
cymectB (mo Jlamapky)», «MexanusMm (poOpMHUpOBaHUS TMPUCIOCOONICHUM Y pacTeHHl W
AKUBOTHBIX (110 JIamapky)», «Kapra-cxema mapuipyrta nyremectBus Y. lapsunay», «Haxoaku Y.
Hapsuna», «®opmbel 60prObI 3a cymecTBoBaHue», «llopomel romyOei», «MHoroobpasue
KyJIbTYPHBIX (hOpM KamycTb», «[lopoasl qoManHux KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX
Bua0B (o Y. JlapBuny)», «CxeMa COOTHOMICHHS IBIXKYLIMX CHUJI 3BOJIOIUN», «OCHOBHBIE
MOJIOKEHUSI CAHTETUYECKON TEOPHUH IBOJIIOLIUN.

Tema 2. MUKPO3BOJIIOLMS U €€ Pe3yJIbTaThl

[Tonynsiiust kak >JeMEHTapHasl eIuMHULa 3BOMIOUUU. COBpPEMEHHBIE METOJbl OLEHKH
TEHETHYECKOTO Pa3HOOOpasusi W CTPYKTYphl momyssiiuii. 3MeHeHne reHooHIa MOMyJIsiun
KakK 3JIEMEHTApHOE SBOJIIOIMOHHOE SIBJICHHE. 3aKOH reHeTnudeckoro paBHoBecus J[. Xapau, B.
BaitnGepra.

OnemeHTapHble (HAaKTOPbl (ABWKYIME CHIIBI) HBOJIONUH. MYTAllMOHHBIA MpoIiece.
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KoMOunatuBHass u3mMeH4YMBOCTH. Jlpeiidp reHoB - ciydyaliHble HEHANpaBJICHHbIE W3MEHEHHUS
4acToT ajuienied B momyssanusx. D@dekt ocHoBaTens. Mwurpanuu. M3omsmus nomymsiuid:
reorpaduyeckas (IpoCTpaHCTBEHHAs), OroIoruueckas (penpoayKTUBHAS).

EctecTBenHbIil 0TOOp - HampaBisiomui (akrop sBodonuu. DOpMBI €CTECTBEHHOTO
otOopa: NBWXKYIIHUNA, CTaOWIM3UPYIOUIUH, pa3pblBaOmni (au3pynTuBHbIi). [TomoBoit orOop.
Bo3HMKHOBEHME U 3BOJIOLHS COIIMATIBHOTO MOBEICHUS JKUBOTHBIX.

[IpucnocobneHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPOAIBOJIOUMH. BO3HMKHOBEHHE
MPUCTIOCOOJIEHUN Y opraHu3MoB. ApoMopdo3bl U uauoanantanuu. [Ipumepsl npucnocobneHuit
y OpraHu3MoB: MoOpQoJjoruyeckue, QU3NOJIOrHYecKue, OMOXMMHYECKHE, MOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BupooOpazoBaHue Kak pe3ysibTaT MHKPOIBOJIOIMH.
M3onsaumst - wmroueBor (aktop BumooOpazoBanusa. I[lytu u cmocoObl BUI000pa3oBaHMUS:

ajuionatpudeckoe (reorpaguueckoe), CAMIaTpUIECKOe
(dKOJIOTMYECKOE), «MTHOBEHHOE» (MONUIUIOUaM3anus, ruldpuausanus). J[IuTenbHOCTH
HBOJTIOIIMOHHBIX MTPOLIECCOB.

Mexanu3msl popMUpOBaHUS OMOJIOTMYECKOTO Pa3HOOOpas3usl.

Ponbp »BomoIMOHHON Oumojiorud B pa3pabOTKEe HAYYHBIX METOJOB COXpaHEHUS
O6uopazHooOpazusi. MUKPOIBOMIONUS U KOABOJIOLMS Mapa3UTOB M HMX X035€B. MeXaHU3MbI
(hopMupoBaHUs YCTOMYMBOCTH K aHTUOMOTUKAM M CIIOCOOBI OOPHOBI C HEH.

Jlemoncmpayuu:

Ilopmpemuwr: C.C. UeTBepukoB, J. Maiip.

Tabauysl u cxemvl: «MyTallMOHHAs U3MEHYUBOCTHY, «llomysIIMOHHAs CTPYKTYypa BUAAY,
«Cxema mposiBaeHHs 3akoHa Xapau-BaitnOepra», «/IBwkymine CHUIBI  SBOJIOIUNY,
«OKoJNoruueckasl M30JSUs TOMyJSIIUil ceBaHcko (openn», «l'eorpaduyeckas U3OISIUSL
JUCTBEHHUIIBI CHOUPCKOM M JIMCTBEHHUIIBI JaypCcKOiy, «[lomysiiuoHHbIe BOIHBI YUCIEHHOCTH
XMIIHUKOB W JKepTB», «Cxema HEeMCTBUS €CTECTBEHHOTo oTOopay, «DopMbl OGOprOBI 3a
CYILIECTBOBAHUEY, «HycTpuanbHbId MEJTaHU3M, «Kussbie HCKOIIaeMbIe»,
«ITokpoBUTENLCTBEHHAs! OKpacka >XKMBOTHBIX», «lIpemymnpexnaromas OKpacka MKHUBOTHBIXY,
«Dusnonoruyeckue anantanuny, «IIpucrnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTDY,
«Kpurepuu Buga», «Bugsl- aoitHuku», «CTpykrypa Buaa B mnpupoae», «CrocoOb
BUJI000pa3oBanus», «leorpaduyeckoe BUAOOOpa3OBaHWE TPEX BUIOB  JIAHJBIIICHY,
«IJKonornueckoe BUaA000pazoBaHue BUAOB CUHUID, «[lomummonnsl pacrenmit», «KamycTHo-
pEACUHBIN THOPUTTY.

Obopyoosanue: Tepbapuu pacTEHUM, KOJUIEKIIMM HACEKOMBIX, Yydelia MTHIl U 3Bepeil ¢
MpUMepaMU Pa3IMYHbIX MPUCIOCOOICHUH, Yydelia MTUIl U 3Bepeill pa3HBbIX BUAOB, repOapuu
pacTeHuit OJIM3KUX BUOB, 0OPA30BABIINXCS PA3TMUYHBIMH CIIOCOOAMHU.

Jlabopamopuas paboma «BbiBIIeHHE U3MEHUYUBOCTH y 0COOEH OJTHOTO BUAAY.

Jlabopamopuass paboma <«llpucriocoOneHuss OpPraHU3MOB W WX OTHOCHUTENbHAs
11e71eCO00pPa3HOCThY.

Jlabopamopnas paboma «CpaBHEHHE BUIOB IO MOP(POJIOTHUECKOMY KPUTEPHUIO).
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Tema 3. Makpo3BoIIOLMSA U €€ Pe3yJbTaThl

MeTobl u3ydeHus Makpo3Botonuu. [lageoHronornuyeckre METO bl U3y4E€HHUS BOJIOLINH.
[lepexoanbie GOpMBI U PUIIOTE€HETUYECKUE PSIABI OPTAHU3MOB.

buoreorpaduueckre Meroapl u3ydeHus osBomoonuu. CpaBHeHue (iaopbl U (dayHb
MaTepUKOB M OCTPOBOB. broreorpaduueckue obmactu 3emian. BUapl -3HIEMUKU U PETUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO -MOP(OIIOTHYECKUE METOAbl U3YUEHHS 3BOJIOLUU.
['eHeTnueckre MeXaHU3MbI HBOJIIOLIMM OHTOTE€HE3a M MOSIBJICHUS 3BOJIOLUOHHBIX HOBILIECTB.
['oMosiornuHble U aHaJOTUYHbIE OpraHbl. PyuMeHTapHble Opranbl ¥ aTaBU3Mbl. MOIEKYISpHO
-TeHETUYeCKUe, OHOXMMHUYECKHE U MaTeMaTUYeCKhe METOJbl M3yUEHHUs DBOJIIOLHUU.
I'omonornunbie reHpl. COBpeMEHHbIE METObI TOCTPOEHUS (PUIOT€HETHUECKHUX JCPEBbEB.

XpPOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3akoOHOMEpHOCTH (TIpaBuIIa) BOIIOIMH. HeoObpaTuMOCTh 3BOTIONNH. ATaITUBHAS
paauanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUY.

Jlemoncmpayuu:

Ilopmpemur: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, 3. ['ekkeb.

Tabauysl u cxemol: «DOUITOTEHETUYECKUHN PAJT JTOMIATN», «APXEONTEPUKC, «3BEpo3yOble
amepb», «Crerouedansy, «Punnodursy, «CemeHHble TanoOpOTHUKNY, «buoreorpaduueckue
30HBI 3emun», «[peiid koHTHHEHTOB», «PenukTh», «HadanpHbIE CTaguud 3MOPHOHAIBLHOTO
pa3BUTHSI  MO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTMYHBIE W  AQHAJIOTMYHBIE  OpPTaHb»,
«PymumeHTh», «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOPHI YeJIOBEKA U IIMMIaH3e», «l JaBHBbIE
HaIpaBJICHUS SBOTIOIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

Obopyoosanue: KOJUIEKIIUU, TepOapuu, MyJISKA UCKOMAEMBIX OCTATKOB
OpPTaHU3MOB, MYJISKH TOMOJIOTUYHBIX, aHAJIIOTMYHBIX, PYJIUMEHTAPHBIX OPTaHOB U aTaBU3MOB,
KOJUIEKIIUY HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble rumoTe3bl NMPOMCXOXKJIEHUS XU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMHS.
JloHay4HbIE TIPEACTABICHUS O 3apPOKICHUM >KU3HU (KpealroHu3M). ['urmoTe3a MOCTOSHHOTO
CaMO3aposKJICHUS KU3HU U ee onpoBeprkeHue onbitamu @. Penu, JI. Cnannanuanwu, JI. [Tactepa.
[IpoucxoxxaeHue Ku3HA U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHUYeCKou 3Boonuu. [lnanerapHas (reosoruueckas) 3BOJIOLUS.
XuMu4eckasi 3BOJIONUsA. AOUOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB M3 HEOPTaHUYECKUX.
Oneir C. Mumepa u I'. FOpu. OGpazoBanue mnonumepoB u3 MoHoMmepoB. KoarepBarHas
runore3a A.W. Onapuna, runote3a nepsuuHoro OynboHa J[. XomnzaeitHa, reHeTuueckas rurnoresa
I'. Memnepa. Pu6osumsr (T. Yek) u rumoreza «vupa PHK» V. I'mnbGepra. ®opmupoBanue
MeMOpaH U BOBHUKHOBEHHE MPOTOKIIETKH.

Uctopuss 3emnu u wmeronbl ee wu3ydeHus. lIckomaeMble OpPraHUYeCKHUE OCTATKH.
I'eoxponomoruss u ee wMeroapl. OTHOcUTENbHasT ©  aOCOJIOTHAsT TE€OXPOHOJIOTHS.
['eoxpoHoOnOrMUecKas mKajia: 30HbL, 3Pbl, HEPUOABL, SIOXU.

HauanbHaeie aTansl opranndeckor 3BOIONUU. [losBIIeHHE U 3BOMIOLMS MEPBBIX KIIETOK.
Opomionuss Metabonu3ma. Bo3HUKHOBEHHE TepBBIX IKOocucTeM. COBpEeMEHHBIE MUKPOOHBIC
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OMOIUIEHKM KaK aHajlor mepBbIX Ha 3emue coodmectB. CrpomaTtonuThl. IIpokapuorsl u
JYKapHOTBHL.

[Tpoucxoxaenue 3ykapuoT (cuMOUOreHe3). DBOJIOLMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TpPYyI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tanbl 3BOJIONUHU BBICIIUX pacTeHU. OCHOBHbIE apoMop(03bl pacTEHUM.
Brixon pacrenmii Ha cymy. [losiBiaeHue CHOpOBBIX PACTEHUM W 3aBOCBAHME WMHU CYLIM.
Cemennbie pactenusd. [Iporcxoxk1eHrEe NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tamnbl SBOJIOIHUH KXUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB - MOSBIEHHE COBPEMEHHBIX THUMNOB. [lepBble XOp10BBIE
KUBOTHBIE. JKU3HB B BoJIe. DBOIOIMSA TT03BOHOYHBIX. [Ipoucxoxnenune ambuOuii 1 penTUINi.
[Tpoucxoxaenue miekonutaromux U OTUl. [lpuHnun xmaroueBoro apomopdosza. OcBoeHHE
0€eCT03BOHOYHBIMH M TIO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3eMiie 10 ApaM U IepUuoJaM: apXxeu, MPOTEepO30M, MATIE030M, ME3030M,
KaifHO30M. OOmas xapakTepUCTHKa KJIMMara W Treosiormyeckux mnporeccoB. [losiBnenue u
paciBeT XapaKTEepHBIX OPTaHMU3MOB. YTieoOpa3oBaHUE: €ro YCJIOBHUS M BIUSHUE HA Ta30BBIN
cocTaB aTMOC(hephl.

MaccoBble BBIMUPAHMS - SKOJOTMUYECKHE KpHU3UChI Ipouuioro. [IpuuuHbel u cineacTBus
MaccOBBIX BbIMUpaHHl. COBPEMEHHBIN AKOJIOTMYECKH KpHU3UC, ero ocodenHoctu. [Ipobnema
coxpaHeHust Onopa3HooOpasus Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIunel kinaccuukanum opraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

Jlemoncmpayuu:

Ilopmpemuor: ®©. Penu, JI. Cnannanuanu, JI. [Tactep, .. Meunnkos, A.1. Onapun, /.
Xonpeiin, I'. Memnep, C. Munnep, I'. IOpu.

Tabauyvr u cxemst: «Cxema omnbitTa @. Pemn», «Cxema ombita JI. [lacTepa mo uzydeHuto
caMo3apokJIeHus Ku3Hu», «Cxema onbita C. Muinepa, I'. FOpu», «3Ttanel HeopraHnuecKou
3BOIIOLUNY, «['eoxXpoHonornyeckas mkanay, «HadanbHble 3Tanbl OPraHuueCKOW 3BOJIIOIUNY,
«Cxema o00pa3oBaHMsI JYKapuOT MyTeM cuUMOuoreHesza», «Cucrema KHUBOW MPUPOJIBDY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHui», «Purnodurs», «OIHOKIETOYHBIC
BOJOpOCHN», «MHOrokinerounsie Bogopocianw», «Mxwmy», «llanmoporaukn», «l'onocemMeHHbIE
pacteHus’», «OpraHbl IIBETKOBBIX pacTeHuil», «(CxemMa pa3BUTHS JKUBOTHOTO MHpay,
«Apomopdo3bl  KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llmockue dyepBmy,
«YneHuctoHoruey, «PBIOBIY, «3eMHOBOJHBIEY, «IIpecMmbikaromecs, «IITunpny,
«Mnekonuraromue», «Pa3BUTHE KHU3HM B apXxeuWckod dpe», «PazButme Xu3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThe XU3HM B MaJIC030MCKOM 3pe», «Pa3BUTHE KU3HU B
Me3030MCcKOi 3pe», «Pa3BuTHe XH3HM B KalHO30MCKOW 3pe», «CoBpeMEHHas cucrema
OPraHN4YeCKOro MUpay.

Obopyoosanue: tepOapul pPACTCHUN Pa3IUYHBIX OTNEIOB, KOJJIEKIIUA HACEKOMBIX,
BJIAKHBIE NpenapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKUMU HIJIOKOKHX, CKEJETHI
MO3BOHOYHBIX JXMBOTHBIX, Yydella NTHUIL[ U 3BEPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
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MCKOIIAEMBbIX, MYJISI)KU OPIraHUYECKUX OCTATKOB OPIaHU3MOB.
Bupmyanenasa nabopamopnas paboma «MopenupoBanue onbiToB Mwuiepa-lOpu no
M3YYEHHIO aOMOTE€HHOI'0 CUHTE3a OPraHUYECKUX COCAMHEHUI B IEPBUYHOI aTMoc(epe».
Jlabopamopuas paboma «VI3yueHHe M ONUCAHUE HCKONAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.
Ipaxmuueckas paboma «13yueHne ocOOEHHOCTEHN CTPOEHUS paCTEHHUH pa3HbIX OTIEIOBY.
lIpaxmuueckas paboma «13yuenne ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue yea0BeKa - aHTPOIIOIeHe3

Paznenel u 3apaun aHTponosioruu. MeToabl aHTPOIIOJIOT U H.

CraHOBJIEHHE TPEACTABICHUN O MPOUCXOXKIACHUU YEIOBEKAa. Pelnuruo3Hbie BO33PEHUS.
CoBpeMeHHbIC HAyYHBIE TCOPHUH.

CxoacTtBO  yenoBEeKa € KUBOTHBIMUA. CHCTEMATHYECKOE TMOJOKEHUE YeJOBEKa.
CBugeTeNnbCTBA CXOJCTBA YEIOBEKAa C JKHUBOTHBIMH: CPAaBHHUTEIBHO -MOP(OJIOTHUYECKUE,
aMOpHoIoTHYECKHE, (HU3NO0IOT0-OMOXUMUYECKHE, ToBeAeHYeckne. OTauuusi 4YeloBeKa OT
KUBOTHBIX. [IpAMOX0K/IEHUE U KOMIUIEKC CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3ra U BTOPOIl CUTHAJIBHOW CHCTEMBL.

JBuxymme  cuibl  (pakTopbl) — aHTpPONOreHe3a:  OMOJOTMYECKHE,  COLMAJTIbHBIE.
CooTHotIeHre OMOTOTUYECKUX U COIUANIBHBIX (PaKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CTaauu aHTponoreHe3a. Pannue yenoBekooOpa3Hble 00€3bsiHBI (IPOKOHCYJIBI)
Y PaHHME TMOHTH/IBI - OOIIME IPEIKHU YeI0BEKOOOPa3HbIX 00€3bsH U J0JIeH. ABCTPAIIONUTEKH -
JNBYHOTHE NPEAKHU Jtoei. YemoBeK yMenblil, IepBble U3rOTOBICHUS Opyaull Tpyaa. YemoBek
PSAMOXOJISIIUN U TIEPBBIN BBIXOJ JIOACH 3a npenensl Adpuku. YemoBek reiaenb0eprckui -
oOmMii  TNpesoK  HeaHAEepPTalIbCKOTO  4YeJOBEeKa M 4eloBeKa pa3yMHOro. Yemosek
HEaHJEPTAIbCKUNA KaK BUJ JIIOJEH XOJOJHOrO KiIMMarta. YeaoBeK pa3yMHBI COBPEMEHHOIO
THUIIA, IEHUCOBCKUI YeJI0OBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuxu. [laneorenetuka
Y NIaJIEOT€HOMUKA.

DBOJIONHUS COBPEMEHHOTO ueloBeKka. EcTecTBeHHBbI OTOOp B MOMYJISIMIX YEIOBEKA.
MyTtaunoHnHsIit nporecc 1 noaumopdusm. Iomymnsiuonnsie BOIHBI, Apei reHOB, MUTPALIUS U
«3(dexT ocHOBaTeNN» B MOMYJIAUIX COBPEMEHHOTO YeTIOBEKA.

UYenoseueckue pacsl. [lonarue o pace. bonbime pacsl: €BpONEOHTHAS
(eBpasmiickasi), aBCTpaJO-HETpoHHAas (PKBAaTOpPHAJIbHAS), MOHTOJOWIHAS (Q3WaTCKoO -
aMepuKaHcKas). BpeMs u myTu paccelieHHs 4yelnoBeKa 1o IaHeTe. ENMMHCTBO 4eioBeuecKuX pac.
Hayunas HecocTosiTeNnbHOCTh pacu3Mma. [IpucrnocoO0IeHHOCTh 4YeloBeKa K pPa3HbIM yCIOBUSM
OKpyXkaromieil cpenpl. Biusaue reorpaduueckoit cpeasl u aperida reHoB Ha MOPGOIOTHIO U
(U3HOIOTHIO YEeTTOBEKA.

MexnucuuIIMHapHble  METONbI B (u3nyeckod (OMosormueckoi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMNOJIOTUST U MAJICOAHTPOIOJIOTHUS  YEJIIOBEUECKUX  MOMYJIALIMMA.
buocouuanbHble  ucciaegoBaHUS — OPUPOALI  yeroBeka.  McciemoBaHMEe — KOIBOJIOLIMHU
OMOJIOTUYECKOTO U COITMAIIBHOTO B UEJIOBEKE.

Jlemoncmpayuu:
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llopmpemuwr: Y. lapBun, JI. Jluku, S.4. Porunckuii, M.M. ['epacumos.

Tabnuyvr u cxemvl: «Meroapl aHTpomoJoTHM», «['OJOBHOM MO3T 4YeJIOBEKay,
«YenoBekooOpas3Hbie 00€3bsiHB), «CKeNeT 4eloBeKa M CKeJleT MuMIaHze», «PyIuMeHTsl u
aTaBU3MbD», «JIBMKyIllME€ CHJIBI aAHTPOMOTEHEe3a», «IBOJIOIMOHHOE JPEBO YEIIOBEKay,
«ABcTpanonurex», «4enoBek ymensiin», «HenoBek NpaMOXOasIIni», «leHUCOBCKUI YEIOBEK)
«Heannpepranbip»y, «KpomanboHub, «lIpenku denoBeka», «ITambl 3BOJIOLHHN YEIOBEKA,
«Pacel uenoBekay.

Obopyoosarue: MyJISDKA OKAaMEHEIOCTEH, TPEAMETOB MaTEPHAIBHOU KYJIbTYPhl IIPEIKOB
yenoBeka, penpoaykuuu (pororpaduu) KapTUH € MHUGOIOTHYESCKUMH U OHOICHCKUMU
CIO)K€TaMH MPOUCXOKICHUS YelloBeKa, (oTorpaduu Hax0I0K UCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIeT YelloBeKa, MOJICNIb Yepera YeJOBeKa U Yeperna MIMMIIaH3e, MOJIENh KUCTH YelIOBEKa U
KHCTH IIMMIIaH3€, MOJIEJIN TOpca MPEIKOB YeIOBEKa.

Jlabopamopnas paboma «V3yuyeHue OCOOCHHOCTEW CTPOCHHSI CKeJeTa uYeoBeKa,
CBSI3aHHBIX C MPSIMOXO0KICHUEM.

Ipaxmuueckas paboma «13yueHue 3K0JOTMYECKUX aJaNTalui YeI0BeKay.

Tema 6. OJxonormsas - Hayka O B3aHMOOTHOIICHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxneHue W pa3BuTue dKojoruu B Tpyrdax A. I'ymb6onpara, K.®. Pynse, H.A.
CeBepuoBa, 3. I'ekkens, A. Tencnu, B.H. CykaueBa. Pazgensl u 3amaun skojoruu. Csizb
9KOJIOTMH C JPYTMMH HAYKAMH.

Mertozp! skonoruu. IloneBsie HaOMIOEHUS. DKCIIEPUMEHTHI B 9KOJIOTUU: MIPUPOJHBIE U
nabopaTopHble. MoaenupoBaHue B 3K0JI0IrMU. MOHUTOPUHT OKpY’KaIOIIeH cpefibl: JOKaIbHBIM,
PETHOHANIBHBIN U TI00ATBHBIMN.

3HaYEHUE SKOJIOIMYECKUX 3HAHUM Ul 4YEIOBEKA. DKOJOTMYECKOE MHUPOBO33PEHHE KaK
OCHOBa CBf3€M YenoBedecTBa € npupogo. DopMHUpOBaHHE SKOJOTMYECKOW KYJIBTYphl H
9KOJIOTMYECKON I'PaMOTHOCTH HACEJICHHUS.

Jlemoncmpayuu:

Ilopmpemur: A. I'ymbonsar, K.®. Pynse, H.A. Cesepuios, O. I'ekkens, A. Tencnu, B.H.
Cykaues.

Tabauysl u cxemol: «Paznensl sxonorun», «Meroasl s3kogorum», «Cxema

MOHHUTOPHHTA OKPYXKAIOUIEH CpebD».
Jlabopamopuas paboma «I3yueHne METOIOB IKOJIOTUYECKUX UCCIICTOBAHUIN.

Tema 7. Opranusmsl U cpeaa o0MTaAHUSA

Okonorudyeckue (GakTOppl M 3aKOHOMEpPHOCTH WX JeicTBusa. Knaccudukanus
IKOJIOTHUECKHX  (aKTOpOB: aOMOTHYECKHEe, OuoTHueckue, aHTponoreHHeie. OOmue
3aKOHOMEPHOCTHU JIeUCTBUS dKooruueckux ¢akropon. [IpaBuno munumyma (K. [Inpenrens,
1O. JIubux). TonepanTHOCTH. DBPUOMOHTHBIE 1 CTECHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue Qaxropsl. CBeT Kak 3kojorudeckuit paxrop. JleiicTBrue pa3HbIX Y4aCTKOB
COJTHEYHOTO CIEKTpa Ha OpPraHU3Mbl. JKOJOTHYECKUE TPYIIbI PACTCHUNW M YKUBOTHBIX II0
OTHOIICHHIO K cBeTy. CUTHaNIbHAS POJIh cBeTa. DOTONEPHOIN3M.
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Temneparypa kak skojoruyeckuil ¢akrop. [leficTBue Temmeparypsl Ha OPIraHU3MBIL.
[ToMikmII0TEpMHBIE K TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonoruueckuit ¢gakrtop. [IpucnocoOneHus pacTeHUN K MOIIEPKAHUIO
BojgHOTO Oamanca. Knaccudukauusi pacteHuil mo oTHomieHuto K Boje. [Ipucnocobienus
KUBOTHBIX K U3MEHEHUIO BOJHOTO peXHUMa.

Cpenpl oOuTaHusl OPraHU3MOB: BOJIHAsI, HA3€MHO -BO3/YyIlIHAs, TOUBEHHAS,
INIyOMHHAs TOJIOYBEHHAs, BHyTpUOpraHu3MeHHasd. OU3NKO -XMMHUYECKHE OCOOCHHOCTH Cpej
oOuTaHusl opraHnu3MoB. [IprcrnocoOaeHnss OpraHu3MoB K )KH3HU B Pa3HBIX Cpelax.

buonornueckue putmel. BHenmnue u BHyTpeHHHE pUTMBbL. CyTOYHBIE ¥ TOAUYHBIC PUTMBI.
[Iprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM YCIOBHM JKU3HH.

XKuznennsie popmbl opranu3MoB. [lonarue o xuszHeHHOU (opme. XKuzneHnHoslie Gopmbl
pacTeHui: JIepeBbsl, KyCTAPHUKH, KYCTAPHUUKH, MHOTOJIETHUE TPaBbI,
oJlHOJIeTHUE TpaBbl. JKU3HEHHbIE (OPMBI )KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, A3POOHUOHTHI.
Oco0eHHOCTH CTPOEHUSI M 00pa3a KU3HU.

buotnueckue daktopel. Buapl OMOTHYECKHMX  B3aMMOJCWUCTBUN: KOHKYpEHIIUS,
XUIIHAYECTBO, CUMOMO3 U ero Gopmsl. [lapasutusm, koonepanus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpPAHTCTBO, HaxJeOHWMYECTBO). HeTpoduueckue B3aUMOACHCTBUA  (TONHUYECKHE,
dbopuueckue, pabpuueckue). 3HaueHUE OMOTUYECKUX B3aUMOJEHCTBUN MJISi CYIIECTBOBaHUS
OpraHu3MoB B cpenie oOuTanus. [IpyHIMI KOHKYPEHTHOTO HUCKITIOUEHUSI.

Jlemoncmpayuu:

Tabauysl u cxemol: «Okonoruueckue GpakToprd», «CBETOBOM CIIEKTPY,
«IKOJIOTUYECKHUE TPYNIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T€IIOKpOBHbBIE KUBOTHBIE,
«XOJIONHOKPOBHBIE  KUBOTHBIE», «DU3HOJOTHUUECKUE AaNaNTallMi >KUBOTHBIX», «Cpesl
oOuTaHusi opraHu3MoB», «buonormueckue putme, <«Ku3zHeHHbIE (QOPMBI pacTEHUII,
«KuzHeHHble (HOPMBI KUBOTHBIX», «IKOCHCTEMA HIMPOKOIMCTBEHHOTO Jiecay, «IKocHucreMa
XBOMHOTO Jseca», «llenm mnurtanus», «XumuuyectBo», «llapasutuzm», «KoHKypeHIUs»,
«Cumbuosy», «KomMmeHcaanusmy.

Obopyoosarnue: Tepbapud pacTeHUH M JKUBOTHBIX, IMPHUCIOCOOJEHHBIX K BIHUSHHUIO
Pa3IMYHBIX  JKOJIOTMYECKHX (PaKTOpOB, TrepOapu CBETONIOOUBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIUBBIX PACTEHUH, CBETOMIOOMBBIC, TCHETIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHusi, repbapud H KOJUICKIIMU TEIUIONIOOUBBIX, 3UMOCTOHKHX, MOPO30yCTONYHBBIX
pacTeHuii, 4Yydela NTHUI[ U 3Bepel, repOdapuu pacTeHHWil, OTHOCSIIMXCSA K TUrpoduTam,
Kcepoputam, Me3o(puTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIUH >KUBOTHBIX,
oOUTAIONIUX B Pa3HBIX cpelax, repOapuu U KOJUICKIIMH PACTEHUN U )KMUBOTHBIX, 00JIaIar0IINX
yepTaMH TNPUCHOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM KH3HHM, repOapun u
KOJUIGKIIMM PACTEHUH WM JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUU >KUBOTHBIX,
YYaCTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

Jlabopamopnas paboma «BbIsiBIeHHE TPUCTIOCOOIEHUI OPraHU3MOB K BIIUSIHUIO CBETa.

Jlabopamopuasi paboma «BbIsBIeHHE TPUCTIOCOOICHUI OpPraHU3MOB K BIIHSIHHIO
TeMIEPaTypPbD».

Jlabopamopuas paboma «AHATOMHYECKHE OCOOEHHOCTH PACTECHHH W3 Pa3HBIX MECT
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o0OuTaHMAY.

Tema 8. Jkos0rusi BUAOB U NOMYJISILMIA

DKOJIOTUYECKUE XapaKTEepUCTUKHU nomyyauud. [lonynsanusa kak Ouosiornyeckasi cucreMa.
Ponp HeomHopomHOCTH cpenbl, PpuU3NUECKUX OaphepoB M OCOOCHHOCTEW OHOJIOTHU BUIOB B
(GOopMHUpPOBaHUU  TPOCTPAHCTBEHHOM  CTPYKTypbl nomyisiiuil. OCHOBHBIE MOKa3aTelu
MONYJIALIMU: YUCIEHHOCTh, INIOTHOCTb, BO3pacTHas M IIOJIOBAasl CTPYKTypa, POXKAAEMOCTH,
MIPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALIAS.

DKoJIoru4ecKkasl CTpyKTypa mnomyisinud. OLeHKa YMCIEHHOCTH momyisuuu. J(uHamuka
MOMYJISILMY U €€ peryssiiusa. buorndeckuii moTeHuan nonyasinuu. MoienupoBaHue JUHAMUKA
nonynsiuu. KpuBble pocTa YHUCIEHHOCTH Tomynsnuu. KpuBble BbDKUBaHMS. Perynsmus
YUCJIIEHHOCTH TMOMYJISIUI: poib (AKTOPOB, 3aBUCALIMX M HE 3aBUCALIUMX OT IUJIOTHOCTH.
Dxoyoruueckue crpareruu BumoB (T - u K-ctpaterumn).

[Tonsate 00 »sKonormyeckod Huile BUAa. MecTooOutanue. MHOromMepHass MOJEIb
skonornyeckor HumM J[.M. Xartumncona. Pa3meps! skonornueckoil Humu. [loreHnnanbHas u
peaan30BaHHAs HULIY.

Bun kak cucrema nomynsaumii. Apeansl BUIAOB. Buabl U MX >KM3HEHHBIE CTpPATETHUU.
DKOJIOTMYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJACHMS M MWIpalUuii KUBOTHBIX. bHojornueckue HHBa3UU
9y>KEepPOJIHBIX BUJIOB.

Jlemoncmpayuu:

Lopmpem: J1.1. XaT4nHCOH.

Tabauysl u cxemvi: «IKOJIOTUYECKUE XAPAKTEPUCTUKHU MOMYJISILIUNY,
«IIpocTpancTBEHHass CTpPYKTypa mnonmyisiqun», «Bo3pacTHble nUpaMuabpl MOMYJISIITUNY,
«CKOpOCTh  3acelieHHsl TOBEPXHOCTHM 3€MJIM pa3IMYHBIMU  OpraHuzMamu», «Mopenb
skojornueckor Humu /.M. XaTunmHCOHaY.

Obopyoosanue: Tepdbaprun pacTEHUM, KOJJIEKIINH >KHBOTHBIX.

Jlabopamopuas paboma «IlpucnocoOiieHns ceMsiH pacTeHUHN K pacceleHUuIo».

Tema 9. Ikos10rusi CO00IECTB. IKOJIOTHUECKHE CUCTEMBI.

CooOrmiecTBa opraHu3MoB. brorieHO3 U ero cTpykrypa. CBs3M MEXIy OpraHu3MamMH B
OHnoIICHO3E.

DkocucreMa Kak oTKpbITas cuctema (A.J]. Tencnn). @yHKIIMOHAIBHBIC OJIOKH OPraHu3MOB
B DKOCHCTEME: MPOIAYIEHTHI, KOHCYMEHTHI, peaylieHThl. Tpoduueckue ypoBHU. Tpoduueckue
1nenu u cetu. Adbuornyeckue 010k dkocucteM. [1ouBbl U Wikl B 3KOcHcTeMax. KpyroBopot
BEIIIECTB U IIOTOK SHEPTUHU B IKOCUCTEME.

OcHoOBHBIE TTOKA3aTeNN 3KOCUCTEMBL. briomMacca 1 npoayKuus. DKOJIOTHUECKUE TUPAMUIbI
gucen, OMoOMacChl U SHEPTHUH.

Hampasiennble 3aKkOHOMEPHBIE CMEHBI COOOIIECTB - CyKIleccr. [lepBUYHbIE U BTOPHYHBIC
CYKIIECCMM M HUX NIPUYMHBL. AHTpPONOT€HHbIE BO3ACHCTBUS Ha cykueccuu. KiumakcHoe
coo01ecTBo. bropa3sHooOpasne M IOJHOTa KPYyroBOpOTa BEIIECTB - OCHOBA YCTOMYMBOCTH
COOOIILIECTB.
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[IpupoaHbIE DKOCHUCTEMBL.

AHTpPOIIOTEHHBIE  AKOCUCTEMBI. ArposkocucTema. ArpoueHo3. Paznuuus Mexay
AHTPONOTE€HHBIMH U MPUPOAHBIMU IKOCHUCTEMAMH.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u payHa.
CuHaHTponM3alusi TopoJckoi (ayHbel. buonormyeckoe ©  XO3SMCTBEHHOE 3HAY€HUE
arpo3KoCHUCTEM U yPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHMSI  OCHOBHBIX  B3aUMOJCHCTBUH  OpPraHuW3MOB B
skocucTemax. [lepeHoc 3HepruM U BEIIECTB MEKIY CMEKHBIMU SKOCUCTEMaMHU. Y CTOMYHUBOCTD
OpPraHU3MOB, TOMYJSIMUIA U HKOCHUCTEM B YCIOBUSAX ECTECTBEHHBIX W aAHTPONOTE€HHBIX
BO3/ICUCTBUH.

MeTo/10510T1sl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIIOI'€HHBIX SKOCUCTEM..

Jlemoncmpayuu:

Ilopmpem: A.J1. Tencnu.

Tabnuysr u cxemol: «CTpyKTypa OMOLIEHO3a», « DKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«JKOocHCTEMa XBOMHOTO Jjecay, «PyHKIMOHAJIbHBIE TPYIIBl OPraHU3MOB B JKOCHUCTEME,
«Kpyrosopor BemectB B 3kocucteme», «llemn nuTaHus (macTOMIHAs, IETPUTHAs)»,
«DKoJyoruueckas nupaMua Yucen», « IKoJorudeckas nupaMuaa 0uomMacce», « JKoJIOrnyecKkas
nupamyza sHeprum», «O0pazoBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBieHue
jeca mocie moxkapa», «9KOCHCTeMa 03epa», «ArpoueHos», «KpyroBopoT BelecTB U NMOTOK
SHEpPI'UHU B arpoleHose», «lIpumepsl ypbosxkocucTem».

Obopyoosanue: Tepbapul pacTEHUM, KOJUIEKIIMM HACEKOMBIX, Uyuena NTULl U 3BEpe,
repO6apuu KyJabTYPHBIX U AUKOPACTYIIUX PACTEHUH, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakmuueckas paboma «V3ydeHue u onucaHue ypOoo3KOCHCTEMBD».

Jlabopamopnuas paboma «V13yuenune pazHOOOpa3usi MEJIKUX IMOUYBEHHBIX YIEHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAXY.

OKkckypcua «IKCKypcus B TUINUYHBIM OnoreoneHo3 (B 1yOpaBy, Oepes3HsK, €bHUK, Ha
CYXOJIOJIbHBIN WJIH TOMMEHHBIH JIYT, 03€p0, OOJIOTO)».

Okckypcusa «IKCKypeus B arpo3KOCUCTEMY (Ha MOJI€ MU B TEIJIMYHOE X03SHCTBO)».

Tema 10. buocdepa - rinodajabHasi IKOCHCTEMA

buocdepa - obmieruianerapHas obonouyka 3emMiH, T CYIIECTBYET WM CYIECTBOBAIA
*u3Hb. PazBuTHe npeacrasieHuii o onochepe B Tpynax J. 3irocca. Yuenue B.1. Bepnanackoro o
6uocgepe. Obnactu 6uocdeps! u ee coctan. JKuBoe BemecTBo 6rochepsl U ero PyHKITHH.

3aKoHOMEpHOCTHU cyllecTBOBaHUsS Onocdeprbl. OcobeHHOCTH Onocdepsl Kak rodalbHON
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporel BemecTts u
OMOTreoXMMHUYECKUE IUKIBI (YIiiepoaa, a3oTa). PUTMuUuHOCTS siBIeHH B Ouocdepe.

3onanbHOCTH OMocdepsbl. [lonarue o 6nmome. OCHOBHBIE OMOMBI CYIIH: TYH/pPa, XBOMHbIE
Jieca, CMEIIaHHbIe W IMIMPOKOJIMCTBEHHBIE JIeca, CTENH, CABaHHBI, ITyCTHIHU, TPOMTUYECKHUE Jieca,
BBICOKOTOpbs. KilnMar, pacTuTe IbHbINi U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa W (QYHKIUS JKHBBIX CHCTEM, OIEHKAa WX PECYpCHOrO TMOTEHIMANa U
OorochepHbIX PYHKIHH.

Jlemoncmpayuu:
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Ilopmpemur: B.1. Bepnaackui, 3. 3rocc.

Tabnuysr u cxemwvr: «I'eocheprl 3emm», «KpyroBopor azora B npupoae», «Kpyrosopor
yriiepojaa B npupoze», «Kpyroopot kucinopoaa B npupoje», «KpyroBopoT Boasl B mpupoae»,
«OcHoBHBIE OMOMBI cymm», «Kioumatuueckue mosica 3emnu», «Tynapa», «Taiiray,
«Cmemannbii  Jec», «llupokomuctBeHHbt jec», «Cremby», «CaBaHHa», «llycTbiHSY,
«Tponmuecknii ec».

Obopyoosanue: repbapun pacTEHUN Pa3HBIX OMOMOB, KOJIJICKIIUHU YKUBOTHBIX.

Tema 11. YestoBek U OKpy:kawInas cpeaa

DKOJIOTUYECKHUE KPU3UChI W WX TMpUYUHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HeHUE BOJHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienue nmoussl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHnue kiumara.

AHTpPONIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENbHBIM M KUBOTHBIM Mup. Oxpana
PaCTUTENLHOTO U )KUBOTHOTO MUpa. OCHOBHBIC MPUHIIMIIBI OXPaHbl MPUPOAbl. KpacHbie KHUTH.
Oco60 oxpansemsie ipupoaubie Tepputopuu (OOIIT). boranndeckue caabl U 300JI0THYECKUE
TapKH.

OCHOBHBIE IPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U NMpUpoabl. PanmonanbHoe
IPUPOJIONIONB30BAHUE W COXpAaHEHHE OHOJIOTMYecKOoro pasHooOpasust 3emiu. OOmue
3aKOHOMEPHOCTH II100aJIbHBIX AKOJIOTMYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
Y €ro BEpPOSITHbIE TIOCTEACTBHSL.

Pa3Butre MeT0/10B MOHUTOPUHTA Pa3BUTHSI ONTACHBIX TEXHOTE€HHBIX IPOLECCOB.

Jlemoncmpayuu:

Tabnuyer u cxemwvl: «3arpsi3HeHue atMmocdepbl», «3arpsi3HEHUE TUApPochepb»,
«3arpsizHeHre TouBb, «[lapHukoBwIT >PdexT», «Ocobo oxpaHseMble TPUPOIHBIE
TEPPUTOPUN», «MOJIEN yPaBISIEMOTO MUPaY.

Obopyoosanue: dororpadun OXpaHsSEMbIX pacTeHUN U >KUBOTHBIX KpacHoil kHHUTH
Poccuiickoit @enepanun, KpacHoil KHUTH peruoHa.
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INIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3ysbTaTaM OCBOCHHS OO0Yy4aroUIMMUCS
MporpaMM CpeaHero o01Iero oopa3oBaHus: JUYHOCTHBIC, METANPEIMETHBIE
U TIpEMETHBIE.

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHHUSI MPOTpaMMbl IO OMOJOTUM BBIACICHBI
CIEAYIOLINE COCTABIIAIOILINE: OCO3HAaHHE 00YYaOUIMMUCS POCCUNCKOMN
TPAKJAHCKOM UICHTUYHOCTH - TOTOBHOCTH K CaMOPa3BUTHUIO, CaMOCTOSITETLHOCTH W
CaMOOTIPE/ICTICHUI0, HAIMYME MOTHUBAIINHU K 00YUYEHUIO0 OMOJIOTHH, TIeJICHAITPaBICHHOE Pa3BUTHE
BHYTPEHHUX YOEXICHUM JIMYHOCTA HA OCHOBE KIIFOUEBBIX IIEHHOCTEM M HCTOPHUUYECKUX
TpaAWIMi Pa3BUTHS OHOJOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYyYarOIIMXCS
PYKOBOJICTBOBAThCSI B CBOCHM JCATEIBHOCTH IIEHHOCTHO - CMBICJIOBBIMH YCTAaHOBKaMH,
MPUCYLUIUMU CUCTEME OHOJIOTHYECKOr0 00pa3oBaHusl, HaJTMUYKUE MPABOCO3HAHUS IKOJIOTUYECKOM
KYJbTYpPBbI, CHOCOOHOCTH CTABUTh LEIH U CTPOUTH KUZHEHHBIC IJIAHBI.

JIngHOCTHBIC PEe3yNbTaThl OCBOCHUSI MPOTPAMMBI IO OMOJIOTHU JOCTUTAIOTCS B €AMHCTBE
y4eOHOW U BOCIUTATENBHOU JESATEIBHOCTH B COOTBETCTBUU C TPAIAUIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMHU, HICTOPUYECKUMH U JYXOBHO - HPABCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMU
B 00IlIecTBE MpaBUJIAMU M HOPMaMU IMOBEACHUS U CIIOCOOCTBYIOT IMPOIIECCaM CAMOIIO3HAHUS,
CaMOBOCITUTAHUS U CAMOPAa3BUTHS, PA3BUTUSI BHYTPEHHEN MO3ULMHN JIMYHOCTH, NAaTPUOTHU3MA U
YB@XEHHUS K 3aKOHY M IMPaBOIOPSIAKY, YEJIOBEKY TPYAA U CTAPLIEMY IOKOJEHHUIO, B3aUMHOIO
yBaXKEHHs, OEpeXHOro OTHOIIEHHS K  KyJIbTYpHOMY  HACJIEIUI0 M  TPaJUuLUsiM
MHOTOHAIMOHAIBLHOTO Hapoaa Pocculickor denepauu, Npupoae U OKPYKaroUen Cpee.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yU4eOHOTO mnpeameTa «buonorus» J0mKHBI OTpaXkaTh
TOTOBHOCTh U CITIOCOOHOCTH 00YYaIOUIUXCsl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEN
NO3ULHUEH JINYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX
yOeXIeHHU, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM LEHHOCTSIM POCCHUHCKOrO OOIIEeCTBa,
pacuIMpeHue KU3HEHHOTO OIbITa U OMbITa JAEATEIIbHOCTH B MPOLECCE peau3alid OCHOBHBIX

HaHpaBHeHI/Iﬁ BOCHHUTATEIBHOM ACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpakaaHCcKOro BOCIIHTAHMS

chOpMUPOBAaHHOCTh TPAKIAHCKONH TO3UIMK  OOydarlierocs Kak akTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTHUTYLIMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)XKCHHE 3aKOHa U
MIPaBOIOPSAKA;

TOTOBHOCTbH K COBMECTHOI TBOPUECKOM JIEATEILHOCTH MPH CO3JaHUH YUEOHBIX MPOEKTOB,
penieHnn y4eOHBIX U TT03HABATEIbHBIX 3a/a4, BBITIOJTHEHUN OUOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OIpENeNATh COOCTBEHHYIO TO3MIHMI0O TIO0 OTHOWIEHHIO K SBICHUSIM
COBPEMEHHOM KM3HU U OOBSCHSATH €€;
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YMEHUE Yy4YUTHIBaTb B CBOUX JIEUCTBUAX HEOOXOJUMOCTh  KOHCTPYKTHUBHOI'O
B3aUMO/JICHCTBUS JIIOJEH C pa3HbIMU yOEKACHUSIMU, KYJIbTYPHBIMU HEHHOCTSMH U COLUAIbHBIM
ITOJIOYKEHUEM;

TOTOBHOCTb K COTPY/IHUYECTBY B IPOILIECCE COBMECTHOT'O BBINOJIHEHUS YUEOHBIX,
ITO3HABATEJIbHBIX U MCCIIEIOBATEIBCKUX 3a7a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OIIOHEHTOB MPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPKAHUS; TOTOBHOCTD
K TYMaHUTapHON U BOJIOHTEPCKOU IEATEIBHOCTH;

2) MATPHOTHYECKOTO0 BOCITIMTAHUA:

c(hOpMUPOBAaHHOCTh POCCUMCKOMN TPaXTAHCKOW MIECHTUYHOCTH, MAaTPUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepes; PoauHoi, ropaoctu 3a ¢cBOW Kpai, CBOIO
Ponuny, cBO SI3bIK U KyJbTYpY, NPOLUIOE U HACTOSIEE MHOTOHAIMOHAJIBLHOTO Hapoaa Poccnuy;

LEHHOCTHOE OTHOILIEHHWE K TMPUPOJHOMY HACIEAUI0 M TaMSATHUKAM [PUPOJIBL,
JNOCTHXKEeHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAaHOBJICHHE M pPa3BUTHE
OMOJI0TMH, TOHUMAaHUS 3HAYeHUsI OMOJIOTUH B MMO3HAHWHU 3aKOHOB MPUPO/IbI, B KU3HU YeJIOBEKa
Y COBPEMEHHOT'0 O0IIEeCTBa;

uzeiiHas yOoex1eHHOCTh, TOTOBHOCTb K CITYKEHHIO U 3aiuTe OTevyecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHHE JIyXOBHBIX [IECHHOCTEH POCCHIICKOTr0 Hapoa; chOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHHSI, STHYECKOTO MOBEICHUSI;, CIIOCOOHOCTh OIIEHUBATH CUTYAIUIO U
MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHbBIC HOPMBI U
IIEHHOCTH;

OCO3HAHKE JINYHOTO BKJIA/Ia B TOCTPOCHUE YCTOWYHUBOTO OY/IyIIEro; OTBETCTBEHHOE
OTHOIIIEHHE K CBOUM POJIUTEIISIM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MIPUHSTHS
IIEHHOCTEW CEMENHOM )KU3HHU B COOTBETCTBUU C TPAAUIUAMU Hapo 0B Poccuu;

4) 3¢TeTHYECKOro BOCIUTAHUS:

ICTCTUYICCKOC OTHOLICHHUC K MHDPY, BKJIIO4Yasa 3CTCTHUKY 6I>ITa, HAayY4YHOI'0 U TCXHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHUMAaHHUE OMOIIMOHAJIBHOI'O BO3I[CI>1CTBPI$I JKUBOH IMpHupoAbl U €€ HCHHOCTH,; TOTOBHOCTD
K CaMOBBIPa’XXCHHIO B Pa3HbIX BHUAAX UCKYCCTBA, CTPCMIICHHUC IIPOSABJIATL KAUCCTBA TBOp‘-IeCKOI‘/’I
JIMYHOCTH,;

5) ¢pu3nmyeckoro BOCMUTAHUS:

MMOHUMAaHHE W peaii3aIys 37J0pOBOTro U 0e30MacHOro oopasa KU3HH (3I0pOBOE ITUTAHHE,
COONIOZICHNEe TUTUEHUYECKUX MPABWI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHNA U OT]IBIXA,
perymsipHas (usnUeckas aKTUBHOCTH), OEpPEXHOTrO, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOIIICHHS K COOCTBEHHOMY (DPHM3HUYECKOMY M IICHXUYECKOMY 3I0POBBIO;

IIOHUMAHHUC INCHHOCTHU IIpaBHJI HWHIAUBUAYAJIBHOI'O MW KOJIJICKTHUBHOI'O 6630H3CHOFO
MIOBEJICHUS B CUTYALUAX, YTPOKAIOIIMX 310POBBIO U KU3HU JIIOACH;
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OCO3HAaHHE TMOCJIEACTBUM M HENPUATUS BPEIHBIX NMPUBHIYEK (YNOTpeOJEHUS aJKorois,
HapKOTHKOB, KypeHus);

6) TPy0BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOIIO0HE;

TOTOBHOCTH K aKTHBHOH JAEATEIHLHOCTH TEXHOJIOTUIECKOH U COMAIbHON HAIIPAaBIEHHOCTH,
CIOCOOHOCTh ~ WHUIIMHPOBATh, IUIAHUPOBATH W  CAMOCTOSITENBHO  BBIIOJHATH  TaKYIO
JeSTeTHHOCTB;

WHTEpEeC K pa3nuyHbIM cdepam MpodecCHOHATBbHON ACATEIHHOCTH, YMEHUE COBEpPIIAThH
OCO3HaHHBIN BBIOOP OyayIIel mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTbh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMO00pa30BaHUIO HA MPOTSHKEHUM BCEH
KHU3HH,

7) ?KOJOrHYeCKOro BOCIHUTAHUSA:

9KOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIIEHUE K MPUPO/IC KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS IKOJIOTHYECKON KYJIbTYPBHI: nproOpeTeHre OmbITa
IJIAHUPOBAHUS TOCTYNKOB M OI[EHKH UX BO3MOKHBIX MOCIEICTBUMN JIJIs1 OKPYKAIOIIEH CPEIbI;

OCO3HaHHUE TII00ATBHOTO XapakTepa KOJIOTHYECKHUX MPOOJIeM U MyTe UX peleHus;

CIOCOOHOCTH UCIOJIB30BaTh MpHOOpETaeMble NMPU U3yYCHUU OUOJIOTHUU 3HAHUS U YMEHUS
IpU PEIIeHUH MPOOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOJIONOIb30BaHUEM (COOMIOACHHE
IpaBUJjl MOBEJIEHUSA B NPUPOJE, HAIIPABJICHHBIX HA COXPAHEHUE PABHOBECHUS B DKOCUCTEMAX,
OXpaHy BUJIOB, YKOCHUCTEM, Onochepsl);

aKTUBHOE HENpPUATUE ACHCTBUN, MPUHOCSIUIMX BpEI OKPYKAIOIIEH NPUPOIHOU cpene,
yMEHHE MPOTHO3UPOBATh HEOJIArONPUSTHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUHM U IPEIOTBPALIATh UX;

HaJIM4Me Pa3BUTOr0 SKOJOTWYECKOrO0 MBIIUICHUS, JKOJIOTMYECKOM KYJIbTYphl, OIbITa
NESATEIbHOCTH SKOJIOTMYECKON HANpPaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS WMH B
NIO3HABATEIbHOM, KOMMYHMKATUBHOM M COLMAJIbHOM IPAKTHUKE, TOTOBHOCTU K YYAaCTHIO B
PaKTUYECKOU JIEATEIbHOCTH SKOJOTUUECKON HAIIPaBICHHOCTH;

8) meHHOCTH HAYYHOI0 MO3HAHMA:

chOpMUPOBAaHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKd U OOIIECTBEHHOW TPAKTUKH, OCHOBAHHOTO Ha JHAllOTe€ KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TOJUKYJIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOW U UMTATEIBCKOW KYJIBTYPbI KaK CPEJICTBA B3aUMOIAEHCTBUSA
MEXy JIF0JIbMHU U TTO3HAHUS MUDA;

MOHUMaHKe CcrenuUK OMOJIOTUM KaK HAyKH, OCO3HAHUS €€ poiid B (pOopMUpOBaHUU
PaIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/TAHUY TIEIOCTHOTO MPEICTABIEHUS 00 OKPYIKAIOIIEM
MUpE Kak O eIWHCTBE NPHUPOJbI, 4YelOBeKa M OOIIeCTBa, B TO3HAHUHM TMPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHUuH MpoOieM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTU OMOJIOTHU JJIsi COBPEMEHHOW ITUBUIIM3AINN: 00ECTICUeHUS
HOBOTO YPOBHS Pa3BUTHUSI MEAHIIMHBI, CO3/IaHNE MEPCTICKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX
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pelaTh pecypcHble IpOOJIEMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTEH BbIX0/1a U3 TJI00aJIbHBIX
AKOJIOTMUYECKHX MPoOIeM U 00ecrieueHus epexo/ia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
MCIOJIb30BAHUIO IPUPOJIHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTAHJIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OMOJIOIMYECKHX 3HAHUHU B LIEJIAX MMOBBIIICHUS 00LIEH
KyJbTYphl, €CTECTBEHHO -Hay4HOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (DyHKIHMOHAIbHOU
IPaMOTHOCTH 00y4YaroImuxcs, GopMUPYEMOM P U3yUEHUH OUOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJOB IMO3HAHMs, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJy4YaeMble 3HAHUA JUIsl aHauM3a U OOBSCHEHUS SBICHUI
OKpY’Karollero Mupa M MNPOUCXOASIIMX B HEM M3MEHEHHH, yMeHue naeiaaTb O0OOCHOBAaHHBIC
3aKJIIOYEHHUS] Ha OCHOBE HAay4HbIX (DAKTOB M MMEIOMIMXCS JIAHHBIX C LEJbI0 MOJy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKHUE 3HAHUS IS PEIICHUS
po0JieM B peaibHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTH HAy4YHOH AeATEeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH MPOEKTHYIO U
MCCIIeI0BATENbCKYIO AEITENbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIpPEPhIBHOMY OOpa30BAHHI0O U CaMOOOpA30BaHMIO, K
aKTUBHOMY IIOJIy4E€HUIO HOBBIX 3HAaHUH MO OWOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMH.

B npomecce moCTHXKEHHMS JMYHOCTHBIX PE3YJbTATOB OCBOCHMSI OOydYarOUIMMMCA
OporpaMMbl  cpefHero oOmiero o0pa3oBaHus y  OOy4YalOIIMXCS  COBEPUIEHCTBYETCS
SMOLMOHAIbHBIN UHTEJUIEKT, IPEoaraiiui cOpMUpPOBAHHOCTB!

CaMOCO3HAHHS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IIOHUMATh CBOE HYMOLMOHAIBHOE COCTOSIHUE,
BUJIETh HAPaBJICHUs Pa3BUTHS COOCTBEHHON SMOLIMOHAIBLHON Cepbl, ObITh YBEPEHHBIM B ce0e€;

caMOpEeTyJIUpOBaHMUs, BKJIIOYAOIIET O CaMOKOHTpOJIb, yMEHHE NPUHUMATb
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOLMOHAIBHBIM
U3MEHEHUSIM U IPOSIBISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMHU, BKIIOYAIOIIEH CTpEeMJICHME K JOCTIKEHHUIO IIeJIM M YCIEXy,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE JICHICTBOBATh, HCXOS U3 CBOUX BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOLIEH CIOCOOHOCTh NMOHHMMATh AMOILMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTBIBaTh €r0 NpPHU OCYIIECTBICHHMM KOMMYHHUKALUH, CIOCOOHOCTh K COYYBCTBHUIO U
COIIEpPEKUBAHUIO;

COLMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCThH BBHICTPAUBATh OTHOLIEHUS C APYTUMH
JIOABMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peIIaTh KOHPIUKTHIL.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTrO mpeamera «buonorusy BKIIOYAIOT:
3HaYUMBIE JUIsI POPMUPOBAHKS MUPOBO33PEHUS 00YUAIOIINXCS
MEXIUCHUIIIIMHAPHBIE (MEXIIPEIMETHBIE) 00IIeHAYYHbIE MOHATHSI, OTPAXKAIOIINE LETOCTHOCTD
HAyYHON KapTHHBI MUpa U CleNU(PUKYy METO/IOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX

HayKax (BEIEeCTBO, SHEPTus, IBJICHHE, MPOLECC, CUCTEMA, HAYyYHbII (haKT, IPUHIHUI, TUIIOTE3A,
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3aKOHOMEPHOCTh, 3aKOH, TE€OpHs, UCCIIEIOBAaHUE, HAONIO/IEHUE, U3MEPEHHE, HKCIEPUMEHT U
IpyTUE); YHUBEpCAIbHBbIC y4deOHbIE JIeWCTBUSL (MO3HABaTENbHbIE, KOMMYHHKAaTUBHBIC,
peryisTuBHBIE), oOecneunBarome (GopmupoBaHue (YHKUMOHAIBHOM TIPaMOTHOCTH H
COLIMATIBHOM KOMIIETEHUUU OO0YyYaloluXcs; CIOCOOHOCTh O00ydYarolMxcs HCIOJIb30BaTh
OCBOEHHBIE MEXIUCLUUITIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCAJIbHbIE y4eOHBIE
JEUCTBUS B ITO3HABATEIBHON U COUAIBHON TPAKTHKE.

B pesynbrare wusydeHuss OHOJIOTMH Ha YpPOBHE CpEAHETrO oOIero oOpa3oBaHHs Yy
oOyyarorerocst OyayT chopMUpOBaHbI MMO3HABATEIbHBIE YHUBEpPCAIbHBIE YUCOHBIC ACHCTBUS,
KOMMYHHUKATHUBHBIC YHHUBEPCAJIbHbIC Y4ueOHBIE JCUCTBUSA, PETYJIATHBHBIE YHHUBEpCAJIbHBIC

y‘{€6HI)I€ JIGIZCTBHH, COBMCECTHas ACATCIIbHOCTD.

IHo3HaBaTe/IbHbIC YHUBEPCAJbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBrble 1oruyeckue 1eMcTBUA:

CaMOCTOSITENbHO (DOPMYIMPOBATh U AKTyalIU3UpPOBATh MpoOJeMy, paccMaTpUBaTh €e
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHMM 3HAHHWM TMpPUEMBbl JIOTHYECKOTO MBIIUICHHS (aHaIu3a,
CUHTE3a, CpaBHEHMs, Kiaccudukanuu, 0O0O0OIIeHMs), PACKPbIBATH CMBICT OHOJIOrHYECKHX
MOHATHUH (BBIACIATh UX XapaKTEpHbIE MPU3HAKH, YCTAaHABIMBATh CBS3H C APYTUMHU MOHATHSIMHU);

OIIpeNeNsATh eI JEATENbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHUTb PE€3yJIbTaThl AEATEIBHOCTH C IOCTAaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OWOJIOTUYECKHUE TMOHATHS A OOBSCHEHUS (AKTOB M SIBICHUN KUBON
OPUPOIbI;

CTPOMTH JIOTUYECKHE pacCyXJIeHUs (MHIYKTUBHbIC, JAEAYKTHUBHbIE, [0 aHAJOTUH),
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEUNUS B paCCMATPUBAEMBIX SIBJICHUIX, (OPMYIHPOBAThH
BBIBO/IbI U 3aKJIFOUEHUS;

IPUMEHSATh CXEMHO-MOJIEbHBIE CPEJCTBA /ISl MPEACTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUI B M3y4yaeMbIX OMOJIOTMYECKHX OOBEKTAX, a TaKKe MPOTUBOPEUHMM Pa3HOIo poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH PELICHUS MTPOOJIEMBI C YYETOM aHAJIN3a UMEIOIIUXCSl MAaTEPHATbHBIX
U HEMaTepHAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJBTATOB LEIISAM,
OLIEHUBATh PUCKU MOCIIEACTBUH 1EATEIbHOCTH;

KOOPJAWHUPOBAaTh U BBIIOJIHATH pPAabOTy B YCIOBHUSX pEalbHOr0, BHUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aMOJICHCTBYS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MIPU PELICHUN KU3HEHHBIX IPOOIIEM.

ba3oBrie HccjaeaoBaTeJIbCKUue I[eﬁCTBHﬂ:

BJIaACTh HAaBbIKaMH yqe6HO'HCCHeHOBaTeHBCKOﬁ u HpOCKTHOfI ACATCIIbHOCTH, HAaBBIKaAMU
PaspCIICHUA HpO6HeM, CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IIOMCKY MCTOOOB
peICHUA NPAKTHICCKUX 3aJiaqd, IPUMCHCHUTIO PA3JIMIHBIX MCTOJOB ITO3HAHUS

HCII0JIb30BATh PA3JIMYHBIC BUABI JACATCIBHOCTH II0 TIOJIYUYCHUIO HOBOTO 3HAHUA, CTO
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WHTEpIIpETAlliU, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CUTYyallUiX, B TOM YHCIIE TpPU
CO3/IaHUU Y4YE€OHBIX U COLIMAIbHBIX TPOCKTOB;

(hopMupOBaTh HAYYHBIN THUI MBIILUICHUS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHUEH, KITFOYEBBIMU
MOHSATUSIMU U METOJaMU;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOU ACSITEIHHOCTH U
KU3HCHHBIX CUTYyaIUsX;

BBIABJISITh NPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyallM3UpPOBaTh 3a7ady, BBIJIBUTATh
TUNIOTE3y €€ PEIICHUs,, HAXOJUTh ApPTyMEHTHI IS JIOKa3aTelbCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATH MOJYUYCHHBIC B XOJ€ PEIICHUS 3a/1a4l PE3YIbTaThl, KPUTHYECKU
OIICHUBATh X JJOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX; 1aBATh
OIICHKY HOBBIM CUTYAaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT; OCYIIECTBISATh
1LieJIeHaNpaBJIEHHBIN MOUCK MEPEeHOCca CPEJICTB U CIIOCOOO0B IEHCTBUS B MPOPECCUOHATILHYIO
cpeny;

yMETh TEpPEHOCUTh 3HAHUS B T[IO3HABATEIbHYID W  MPaKTHUYECKYH  00JacTu
KHU3HECSATEIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 00JIacTel; BEIIBUTATh HOBbIE
ujied, MpeaiaraTb OpUruHajIbHbIe MOAXO0/IbI U PEIICHUS], CTABUTDH MPOOJIEMbI U 3aa4H,
JIOITyCKAaIOIKe albTePHATUBHbBIC PELICHUSI.

PabGora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSA B Pa3IMUHBIX MCTOYHHKAX WHpoOpManuu (Tekcte ydeOHOro mocoowus,
HAYYHO-TIONYJISIPHOH JINTEpaType, OMOJIOTUIECKHUX CIOBAPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax nmaHHBIX, B VIHTepHETE), aHATM3UPOBaTh HH(POPMALUIO PA3IUYHBIX BUIOB U (POPM
NpeJICTaBIICHUS, KPUTUICCKH OIICHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEUYNBOCTb;

bopMyITHpOBaTh 3aMpoChl W TMPUMEHATH pPa3IUYHbIC METOABI NPH TMOHWCKE U OTOOpe
Ouosornyeckor HHGOpMAIHH, HEOOXOAUMOM JUTsl BHITIOJIHEHHSI YIeOHBIX 33124,

proOpeTaTh OMBIT MCIOJIb30BAHUS HH(POPMAIMOHHO -KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOJIH30BAHHS PA3IMUHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMPATh ONTHMAaJbHYIO (OpPMYy TPEACTABICHHUS OHOJOTHYCCKOM
uHpopmanmu (Cxembl, TpaduKh, TUarpaMMbl, TaOIHIIBI, PUCYHKH U APYTOE);

WCIOJIb30BaTh HAYYHBIA SI3IK B KAaueCTBE CPEJCTBA MpU paboTe ¢ OHOIOTHYECKOU
WHpOpMAIIMCH: TPUMEHATh XUMHUYCCKUE, (QU3NICCKHEe M MAaTEeMAaTUYCCKUE 3HAKW M CHMBOJIBI,
dbopmynel, abOpeBHATYpy, HOMEHKJIATypy, HCIIOJB30BaTh M TIPEOOpa30BHIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISIHOCTH;

BJIQJICTh HABBIKAMH pACTIO3HABAHWS M 3alIUTHl WHpOpMaIMu, HHOOPMAIMOHHOM
0€30MMacCHOCTH JINYHOCTH.

KoMMmyHuKaTMBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe JIeliCTBUSA
OOmenue:

OCYIICCTBJIAT KOMMYHHUKAIIMHU BO BCCX C(I)ean KU3HH, aKTUBHO Y4aCTBOBATb B AUAJIOIC
WJIU JUCKYCCUU IO CYIIECTBY 00CyX)JaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
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CY)KJICHHsI OTHOCHUTEJIBHO BBIIOJHEHUs IIPEAJIaraéMoy 3aJadyd, YYUTHIBAaTh HHTEPECHl U
COTIACOBAHHOCTH MO3ULUI JAPYTUX YYACTHUKOB JHUAJIOra WIH JUCKYCCHUH);

pacno3HaBaTh HeBepOaJIbHbIE CpPEICTBA OOIIEHHS, MOHUMATh 3HAYEHUE COIMAJIbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS! KOHQIMKTHBIX CUTYallui, YMETh CMAT4aTh KOH(IJIUKTHI
Y BECTH IIEPETOBOPBI;

BIAJETh Pa3IMYHBIMU crloco0amMu OOLIEHUS M B3aMMOJCHCTBUS, TOHUMATh HaMEpEHUS
APYTHUX JIIOJIEH, MPOSIBIISTh YBAXKHUTEIbHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH Qopme
(GbopMyIHpPOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHasA 1eATEIbHOCTD:

MOHUMATh M UCTOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM U MHIUBUIYATbHON paboThl NpU
pelIeHnH OMOJIOTUYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHSI TPYTIIOBBIX
(dbopM B3aUMOJICHCTBUS NP PEIICHUU yUeOHOMU 3a/1auH;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUH C y4yeTOM OOIIMX HMHTEPECOB U
BO3MOHOCTEN Ka)KIOT0 YleHa KOJIIEKTUBA;

IOpUHUMATh €11 COBMECTHOM JEsTEeNbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH
JIEUCTBUSA NO €€ JOCTM)KECHHIO: COCTaBIATh IUIAH AEUCTBUM, paclpeieisaTb POiM C YYETOM
MHEHHMH yYaCTHHKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON pabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJIa M KaXJI0T0 yYaCTHUKA KOMaH/Ibl B OOl pe3ynbTar
0 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBBIE IPOEKTHI, OLIEHUBATh UAECU C MO3MLMU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEACHWE B PA3JIUYHBIX CHUTYyalUsX,
HPOSIBJISTH TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM.

PeryJsiTuBHBbIC YHUBEPCAJIbHbIE Y4eOHbIE el CTBUS
Camoopranusanus:

WCIIOJIb30BaTh OWOJIOTHYECKHWE 3HAHMS JUIS BBIABICHHUS NPOOJIEM W HMX pCEIICHHUS B
YKU3HECHHBIX U YUCOHBIX CUTYaIIUSX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUU II€JIEBBIC M CMBICIIOBBIE YCTAHOBKH B CBOMX
JCUCTBUAX M TOCTYIKAaxX IO OTHOIICHHIO K KMBOW IPHUPOJIC, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPY’KaOIIIHX;

CaMOCTOSITEIPHO OCYIIECTBISTh MO3HABATEIBHYIO JESTEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOW NIEATEIHHOCTH W
KU3HEHHBIX CUTYAIHsIX;

CaMOCTOSITEIFHO COCTABJISITH IJIAH PEUICHUS IPOOIEMBI C YI€TOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEMOYTCHHUI; JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM;

pacIupsaTh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMUHBIX IMPEIOYTCHH; Ie/IaTh
OCO3HAHHBII BBIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE;
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OLICHUBATh NPUOOPETEHHBIN OIBIT;
CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW IPYIUIIMH B Pa3HbIX 00JIACTAX
3HAHWM, TOCTOSHHO MOBBIIIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTYyallUsIM, BHOCHTHL KOPPCKTUBLI B ACATCIIBHOCTH, OLICHHBATDL
COOTBCTCTBHC PC3YJIbTATOB LECIIAM,

BJIaACTh HaBbIKaMU MMO3HABATCIILHOU pe(l)J'IGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX I[CI‘/’ICTBI/Iﬁ
W MBICJIUTCIIBHBIX TPOICCCOB, UX PE3YJILTATOB U OCHOBaHHﬁ, HCII0JIBb30BATh MIPHUEMBI pe(i)JIGKCI/II/I
JUIS OLIEHKU CUTYallMH, BIOOpA BEPHOT'O PEILICHUS;

YMETh OLCHUBATL PHCKH W CBOCBPECMCHHO IMPHUHUMATL PCHICHHA IO HMX CHWIKXCHHIO,

NIPUHUMATh MOTHUBBI U apI'YMEHTHI IPYTUX IIPU aHAJIU3€ PE3YIbTaTOB JIEATEIBbHOCTH;

IIpunsiTHe cedst M APyrux:
IMPpUHUMATDb C€6$I, IHOHUMas CBOM HEJOCTAaTKHU U JOCTONHCTBA,
INPUHAMATh MOTHUBBI U apTYMEHTBI IPYTUX MPH aHAJIH3€ Pe3yIbTaTOB JISSTEIbHOCTH;
IPU3HABATh CBOE IPABO M MPABO IPYTHX HA OIINOKY;
pa3BHBaTh CIOCOOHOCTH MOHUMATH MUD C MO3UIMHU JIPYTOTO YeIOBEKa.

NPEAMETHBIE PE3YJIBbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS coepxaHusi ydueOHoro mpenmera «buonorus» Ha
yriayOJIeHHOM YPOBHE OpUEHTUPOBaHBI Ha oOecredeHre mpoGuibHOTo 00yUYeHHs 00yYaronnxcs
ouonoruu. OHU BKIIIOYAIOT: crenuuyeckue aisi OUONOTHHM Hay4dHbIEe 3HAHUS, YMEHUS U
CHocoObl JIEHCTBUM 1O OCBOCHHIO, HWHTEpPHpPETAllMM U MNpeoOpa3oBaHUIO 3HAHUM, BUIBI
JeSITEIbHOCTH T10 TTOJTYYEeHUIO HOBBIX 3HAHUI U UX IPUMEHEHUIO B Pa3JIMYHBIX YUeOHBIX, a TAKKE
B pEaJbHBIX XU3HEHHBIX CcUTyauusx. lIpenMeTHble pe3ylbTaThl MPEACTABICHBI MO ToJaM
U3YYCHHUS.

[TpeaMeTHBIC pe3yabTaThl OCBOEHHUsS ydeOHOoro mpeamera «buosorus» B 10 Kiaacce
JOJIKHBI OTPaXaTh:

chOpMUPOBAaHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(GhopMUPOBAaHUHU ECTECTBEHHO -HAYYHOW KapTUHBI MUpPA, B IO3HAHWW 3aKOHOB MPUPOIBI U
pelieHnn MpoOJieM PalMOHANBHOTO TMPUPOJONONB30BAHUS, O BKIAJAE POCCHUCKUX U
3apyOeKHBIX YUEHBIX B PA3BUTHE OUOJIOTUH;

BIIQZICHHE CHCTEMOW OMOJIOTMYECKUX 3HAHWN, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIOIIHE
OMOJIOTUYECKUE TEPMUHBI U TOHSATUS (KU3HB, KJIETKA, OpPTaHW3M, METa0OJu3M, TOMEOCTas,
caMOperyJisilusi, CAMOBOCIIPOU3BEACHHUE, HACIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE),
ouonormueckue Teopun (kimerounas teopust T. IlIBanna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencrBeHHocTH T. Moprana), yuenus (H.M. BaBuiioBa - o neHrpax
MHOT000pa3usi U MPOUCXOKICHHS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€AMHOOOpa3Us MOTOMKOB
MIEPBOr0 NMOKOJIEHHUS], PACIIECIUIEHUS, YUCTOTHI FTAMET, HE3aBUCUMOr0 HacienoBanus I'. Menaens,
TOMOJIOTUYECKUX PSAJIOB B HacieAcTBeHHOM wu3MmeHunBocTd H.M. BaBunoBa), mpuHIUIIBI
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(KOMIIJIEMEHTApHOCTH);

BIIQJICHHE OCHOBHBIMU METO[AMH HAYYHOTO ITO3HAHUS, UCTIOJIB3YEMBIMH B OMOJIOTHIECKUX
HCCIIEIOBAHUSAX KUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE, HAOIOICHUE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIECTBEHHBIC MPU3HAKY: BHUPYCOB, KIIETOK IPOKAPUOT
Y DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIEe OaKTepHii, rprOoB,
pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CHCTEM OPTaHOB PACTEHUH, )KUBOTHBIX,
YeJI0BEKa, MPOIIECCOB KUZHEACITCIIBHOCTH, MPOTEKAIONINX B OpraHU3Max PacTCHUMN, YKUBOTHBIX
U YeJOBeKa, OMOJOTMYECKUX IPOLEcCcOB: OOMEeHa BellecTB (MeTaboiu3M), IMpeBpallleHus
SHEpPruu, OpOKEHUs, aBTOTPOPHOTO M TETEPOTPOPHOrO0 THUMOB MHUTAHMS, (POTOCHUHTE3a U
XeMOCHHTE3a, MHT03a, MEi03a, TaMeTOTreHe3a, YMOpPHOTreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHSA,
Pa3MHOXKCHHSI, HHANBUAYAIHLHOTO Pa3BUTHS OpraHU3Ma (OHTOreHe3a), B3aUMOJICHCTBHSI TCHOB,
reTepo3nca, HICKyCCTBEHHOTo 0TOOpa;

YMEHHUE yCTAHABJIMBATh B3aMMOCBSI3U MEXIYy OPraHOWJIAMU KJICTKH U WX (YHKIUSIMH,
CTPOEHHUEM KIIETOK Pa3HbIX TKaHEH W MX (PYHKIMSAMU, MEXTy OpraHaMU U CHCTEMaMH OpPTaHOB
y pAcTeHUWH, >KMBOTHBIX W YEJOBEKAa W HMX (QYHKIUAMHU, MEXKIy CHCTEMaMH OPTaHOB M HX
GyHKUIMSAMU, MEXKAY STanaMud OOMEHa BEIIeCTB, 3TAallaMH KJIETOYHOIO IMKIA M SKMU3HEHHBIX
IIUKJIOB OpPraHU3MOB, JTamamMH 5SMOPHOHAIBLHOTO pPAa3BUTHUSA, T€HOTUIIOM U (HEHOTHUIIOM,
(dheHoTUIIOM U (paKTOpaMH Cpeibl OOUTAHMS;

YMCHHE BBISIBJISITH OTJIMYUTEIbHBIC MPU3HAKKM JKUBBIX CHCTEM, B TOM YHCJIC PACTCHHIA,
KUBOTHBIX M YEJIOBEKa;

YMEHHE UCTIO0Ib30BAaTh COOTBETCTBYIOIINE APIYMEHTHI, OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUISI IOKA3aTeJIbCTBA POJCTBA OPraHM3MOB PAa3HBIX CUCTEMATHUECKUX TPy,

yMEHHE peliaTh OWOJIOTMYecKHe 3aJ[aud, BBIABIATH NPUYUHHO-CIEIACTBEHHBIC CBS3U
MEXIy HCCIeAyeMbIMH OHOJOTMYECKUMHU MPOIECCaMU U SBJICHUSMH, [ENaTh BBIBOJBI U
IPOTHO3bl HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTAaTOB;

yYMEHHE BBITIOJIHATH J1a0OpaTOpHbIE U MpaKTHYeCKHe paboThl, COOII0AATh MpaBUia MpU
pabote ¢ yu4eOHBIM U JTa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, MPOBEPITh HMX HKCIEPUMEHTAIBHBIMU CpPEJICTBAMU,
dbopMynHpys 11e]Ib UCCIIe0BaHUA, aHATU3UPOBATD MMOTYYSHHBIEC PE3YJIbTATHI U JIENAaTh BHIBOIbI;

yMEHHE Yy4acTBOBaTh B y4eOHO -HCCIIEOBATEILCKOW paboTe 1Mo OMOIOTHH, SKOJIOTHH U
MEJMIIMHE, MMPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MYyOJWYHO MPEICTABISATH
MOJIyYE€HHBIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(PEPEHIIUSX;

YMEHHE OIEHWBATh JSTUYECKHE AacCMeKThl COBPEMEHHBIX WCCIEJOBaHUM B o00NacTu
OMOJIOTUM W MEIUIMHBI (KIIOHMPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHME, HAIPABICHHOE
W3MEHEHHE TeHOMa U CO3J[aHhe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpodeCcCHOHANBHON NeATeTbHOCTH
B 00nacTu OMOJOTWH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEJIBCKOTO XO3SHCTBA,
MUIIEBON MPOMBIIIJIEHHOCTH, YIIyONsTh TIMO3HABATEIbHBIM HMHTEPEC, HAIpPaBICHHBIA Ha
OCO3HAaHHBIN BBIOOP COOTBETCTBYMIOIIEH TMpodeccur U MPOJOIIKEHHE OHOJIOTHYECKOTO
o0pa3oBaHUs B OpraHU3aIMAX CPEIHETO MTPO(HECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.
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[TpeameTHBIe pe3ynbTaThl OCBOEHUsS ydeOHOro mpeamera «buonorms» B 11 Kiacce
JOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUH O MECTE M POJIU OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GhOopMHUpPOBAaHNH COBPEMEHHON E€CTECTBEHHO -HAyYHOW KapTHHBI MUpPA, B TO3HAHUU 3aKOHOB
MPHUPOBI U PEIICHUN HKOJOTUYECKUX MPOOJIEM UeIOBEUYECTBA, & TAK)KE B PEIICHUU BOIPOCOB
paIMOHAIEHOTO TPHPOJIONONB30BAHNA, M B (POPMHPOBAHMM IIEHHOCTHOTO OTHOIICHUS K
Mpupojie, OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHWHM, KOTOpas BKIIIOYAET OMPEACICHUS U
MOHWMaHUE CYITHOCTH OCHOBOIIOJNIATAIOIINX OHMOJIOTMYECKMX TEPMHHOB W TIOHATHHA (BHI,
sKocucTtema, Oumocdepa), Ouonormyeckue Teopur (dBomronroHHas Tteopuss Y. JlapBuHa,
CHUHTETHYecKass Teopusi 3Boironmu), yueHus (A.H. CeBeproBa - 0 MyTSX M HalpaBICHHUIX
spomonun, B.. Bepnanckoro - o 6uocdepe), 3akonbl (reHeTuueckoro pasaoBecus 1. Xapau u
B. Baiinbepra, 3aponpimeBoro cxoiactsa K.M. bapa), mpaBuna (Munumyma lO. JIubuxa,
9KOJIOTUYECKOM MUPAMHUJIBI JHEPTUH ), TUTIOTE3HI (TUnoTe3a «mupa PHK» V. I'unbepra);

yMEHHE BIJIAJIETh OCHOBHBIMH METOJAMHM HAyYHOTO TO3HAHMS, HCIONb3yeMbIMU B
OMOJIOTMYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M HKOCUCTEM (OMHCAHHE, H3MEpEHUE,
Ha0JI0/IeHNe, YKCIIEPUMEHT), CIOCOOAMHU BBISIBIICHUS W OLICHKH aHTPOTOTC€HHBIX U3MEHEHUHN B
MIPUPOJE;

yMEHHE BBIIEIATh CYIIECTBEHHbIC TNPU3HAKH: BUJOB, OHOT€OLIEHO30B, AKOCUCTEM U
ouocdeppl, CTAOUIU3MPYIOIIETO, IBMXKYLIETO U Pa3phIBAIOUIETO €CTECTBEHHOIo 0TOOpa,
AJJTONATPUYECKOTO U CUMIIATPUYECKOTO BUI000pa30BaHNUS, BIUSHUS IBMKYIIMX CHIT 3BOJIOLUU
Ha TeHO(OH/I MOMYJISUU, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpesie 0OUTaHus, YepeJOBaHMUS
HaNpPaBJICHUN SBOJIIOIMH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3U MEXIY IPOIECCAMH SBOJIOLUUHU, ABWKYIIUMHU
CHWJIaMH aHTPOTIOTeHe3a, KOMIOHEHTAMH Pa3IMYHBIX AKOCUCTEM M MPUCIIOCOOICHHUSIMHU K HUM
OpPraHHU3MOB;

YMEHHE BBISBIISITh OTJIMYUTENbHbBIE MPU3HAKY JKUBBIX CUCTEM, TPUCTIOCOOJIEHHOCTD BUJIOB
K cpeie oOuTaHMs, aOMOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBS3EH
OpPTraHu3MOB B COOOIIECTBAaX, AHTPOIIOTEHHBIX N3MEHEHHUH B 9KOCUCTEMax CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOILINE aPTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs1 JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TPy,
B3aMMOCBSI3M OPraHU3MOB U CPeJbl OOUTaHUS, €MHCTBA YEIOBEYECKHX pac, HEOOXOJUMOCTH
COXpaHEHHUs] MHOT000pasus BUIOB M DKOCHCTEM KaK YCIOBHS COCYIECTBOBAHMS MPUPOIBI U
YeJI0OBEUECTBA;

yMEHHE pelIaTh OHOJOTHMYECKHE 3aJaud, BBIBISATh NPUYMHHO-CIIEJACTBEHHBIC CBSI3U
MEXIy HCCIeAyEeMbIMU OHOJOTMUECKUMHU IpoLleccaMi U SBJICHHUSIMH, J€laTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHHH IOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINIOJHATH JaO0OpaTOpHBIE W MPAKTUYECKUE pabOThI, COOM0IATh MpaBwiia MpU

pabote ¢ yueOHBIM U Ta00OpaTOPHBIM 000PYOBAHHEM;
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YMEHHE BBIIBUTaTh THIOTE3bl, NPOBEPITh HX OKCIEPUMEHTAIBHBIMHA CpPEICTBAMH,
(dbopMynupys 11eJ1b UCCIIEA0BAHUS, aHAJTU3UPOBATh MOTYUYEHHbIE PE3YJIbTAThI U JIEJIaTh BHIBOIbI;

YMEHHE y4acTBOBATh B y4EOHO -HCCIIEIOBATENbCKON paboTe Mo OMOJOTUM, IKOJOTHU U
MEIUIIMHE, TPOBOJUMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOLIECTB, W IyOJUYHO MPEACTABIATH
MOJIyYE€HHBIE PE3yJIbTaThl HA YUEHUYECKUX KOH(PEPEHIUSX;

YMEHHUE OIECHUBATh THUIIOTE3bl U TEOPUU O TMPOUCXOXKICHUM IKU3HU, YEJIOBEKa H
YeJIOBEYECKUX pac, O MPUYUHAX, MOCIEACTBHUIX M CIOCO0aX MPEedOTBPALEHUs TI00aIbHBIX
U3MeHeHul B buocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBHIOOP Oyyiiei mpodecCuoHaIbHON NeATeTbHOCTH
B oOjacT OHMOJOTWHU, DBKOJOTUHU, MPUPOJOINONb30BAHUS, MEIUIUHBI, OHOTEXHOJIOTHUH,
TICUXOJIOTUHU, BETEPUHAPUH, CEIBCKOIO XO3sIMCTBa, MUIIEBON MPOMBIIUIEHHOCTH, YIIyOiIsaTh
MO3HABATEJbHBI HMHTEpPEC, HANpPABJICHHBIH Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOLIEH
npodeccun © MpoOJOJKEHHE OUOJIOTMYECKOro o00pa3oBaHUs B OpraHU3alUAX CpPEHEro
npodeccuoHanbHOrO U BBICIIETO 00pa30BaHMUS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmMmenosanue tem KosmuecTBo OCHOBHBIE BUIBI AEITEIbHOCTU
o/a 9acoB IIporpammuoOe conepxanue
y4eOHOro npeaMera 00y4aromuxcs
1 [Tema «buHoJIOrusi KAaK HAYKa)
1.1 |buonorus xak 1

KOMIUICKCHAsI HayKa
1 KaK 4acTh
COBPEMEHHOTO
oOrecTBa

CoBpeMeHHast OMOJIOTHS - KOMITJIEKCHAs
Hayka. Kparkas ncropus pazBurus
O6uosnoruu. buonornyeckue Hayku U
M3y4aeMble UMH MPOOIJIEMBI.
DyHaMeHTalbHbIE, TPUKIAIHBIE U
MOMCKOBBIE HAyUHbIE HCCIICOBAHMS

B OHOJIOTHH.

3HaueHue 61onoruu B GOpMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI Mupa. [Ipodeccun, cBsi3aHHbIE C
O6uosorueil. 3HaueHne OUOJIOTHH B
MPAKTUYECKON JIeSITEIIbHOCTH YeJIOBEKa:
MEAUIIMHE, CEJILCKOM XO0351CTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IBI.
JlemoHcTpanumn

[lopmpemuwi: Apucrotenb, Teodpacr,
K. Jlunnei, XX.b. Jlamapk, Y. [{apBuH,
Y. I'apseit, I'. MeHnens,

B.1. Bepnanckuu, U.I1. I1aBinos,

PackpbIBaTh CoJIep)KaHUE TEPMUHOB H
MOHSITHI: HAYYHOEC MUPOBO33PCHHE, HAyIHAS
KapTUHA MHUPA, HAYYHBIH METOJ, TUIIOTE3a,
TEOPHUSI, METO/IbI

HCCIICIOBAHUSI.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUICKCHYIO HayKy, €€ MECTO U POJIb
Cpelu APYTUX €CTECTBECHHBIX HAYK.
O1eHUBAaTh BKJIAJT OTCUYECTBEHHBIX YUCHBIX B
pasButre Onosiorunu. OLEHUBATh POJIb
OMOJIOTMYECKUX OTKPBITUH U UCCIICIOBAHMI
B Pa3BUTHH HAYKU U TPAKTHUYECKOMN
NESATCIIBHOCTH JIFOJICH.

[TepeuncisTs npodeccuu, CBA3aHHBIC C
COBPEMEHHOI OMOJIOTHECH.

[IpuBOIUTE IPUMEPHI MPAKTUIECKOTO
MCITOJTb30BAHMS JOCTH)KCHHH OMOJIOTHH B
METUITNHE, CeITbCKOM XO3SMCTBE,

[TPOMBIIUIEHHOCTH W OXPaHE MPUPOJIbI
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1N.1. Meunuko, H.. BaBuios,

H.B. Tumogees-PecoBckuid,

J1. Yorcon, @. Kpuk, [I.K. bensieB. Tabauyut
1 cxemobl: «CBSA3b OMOJIOTHH C APYTHUMHU
HayKaMmm», «Crcrema OMOJIOTUYECKUX HAYK)

lTOoro 4acos 1o Teme 1
2 [Tema «KuBble cMCTEMbI M UX U3yYCHHUE)
2.1 [KuBble cucTteMsl U UX 1 DKuBBIE cCTEMBI KaK NpeaMeET PackpbIBaTh CoepKaHUE
CBOWCTBA u3ydeHust Onosiornu. CBoicTBa )KUBBIX TEPMUHOB U MOHATUN: )KUBasI

CHUCTCM:. CIMHCTBO XUMHUYCCKOI'O
COCTaBad, IMCKPCTHOCTL U LCIIOCTHOCTD,

CJIOKHOCTB U YIIOPAOOYCHHOCTD

CTPYKTYPbl, OTKPBITOCTb,
caMOOpraHu3aIus,

CaMOBOCIIPOU3BCICHUC,
Pa3apa>xKuMoOCTb, UBMCHUYUBOCTD,

POCT U PAa3BUTHC.
JleMmoHCTpanuu
Tabauyvt u cxemovl: «OCHOBHBIE

MMPU3HAKH KU3HW», «brUosornueckne
cucTeMbl», « CBOHCTBA JKMBOU

MaTEPUID)

CUCTEMa, DJIEMEHT, MOACUCTEMA,
CTPYKTYpPa; OTKPBITOCTh, BHICOKAsI

YIIOPAOAOYCHHOCTD, YIIPABJIACMOCTD,

HCPAPXHUIHOCTD.
XapaKTemeBaTb CTPYKTYpPY

11 CBOIMCTBA KUBBIX CUCTEM, OTJIUUMS
XUMHYSCKOT'0 COCTaBa 00BEKTOB YKUBOM
1 HEeXKUBOW MPUPOJIBI, OOIITUH TPUHITUTT
KJICTOUHOW OpraHu3alliu >KUBBIX
CHCTEM.

CpaBHUBATh OOMEHHBIE TTPOIIECCHI
B HE)KMBOW M KUBOU MPUPO/IE;

PacKpbIBaTh CMBICI PEaKIUii MeTaboIu3Ma.
OOBSCHITH MEXaHU3MbBI CAMOPETYJISIIUN
PKUBBIX CUCTEM Pa3IuYHOTO
MEepapXUUECKOro YPOBHS; pACKPHIBATh
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CYTh IPUHLHUIIOB MOJOKUTEIBHON U
OTpULIATEIBLHOW 00paTHOM CBSI3U.
AHaIM3UpPOBaTh CBOKCTBA
CaMOBOCIIPOM3BEICHHUS, POCTa

U pa3BUTHUSL OPraHU3MOB

2.2

YpOoBHEBAsI OpraHu3aLys

KHBbIX
CHUCTEM

YPOBHU OpraHu3aIiuy KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIE€TOUYHbBIN, TKAHEBBIH,
OpraHW3MEHHBIH, TOMYJSIUOHHO -BUIOBOH,
PKOCHUCTEMHBIN (OMOTE€OIIEHOTUYECKH),
ouocdepnsiii. [Iporeccsl, mpoucxoasiue B
PKHUBBIX cucTeMax. OCHOBHbBIE MPU3HAKU
KuBOro. JKu3Hb Kak (popMa CyIIeCTBOBaHHS
Matepun. Hayku, nuzydaroniue »KvBbie
CHCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aIlUH.
M3yueHue )KuBbIX cUCcTEM. MeTobl
Oouosornueckoit Hayku. HaGmroaenue,
W3MEPEHUE, YKCIIEPUMEHT,
cHCTeMaTH3allus, MEeTaaHaJIn3.

[loHsiTHE O 3aBUCMMOM U HE3aBUCUMOM
nepeMeHHou. [limanupoBanue
bkcniepuMenTa. [locraHoBKa U MpoBepka
runore3. Hynesas runoresa. [lonsarue
BBEIOOPKH M €€ JIOCTOBEpHOCTh. Pa3dpoc B

Onostornyeckux maHHbix. OneHka

PackpbIBaTh COlEpKaHNE TEPMUHOB U
MOHSTHI: 0OMEH BEIIECTB U MPEBpallleHHe
SHEPIUU,

CaMOBOCITPOU3BE/ICHHUE,

CaMOpETYJISILUS, PA3BUTHE, )KU3Hb, HAYUYHBIH
¢dakT, Hay4HBIIl MeTOJ, mpobiema, ruInoTesa,
TEOpUsl, IPABUIIO,

3aKOH.

[lepeuncisiTh TPU3HAKHU KUBOTO.
XapaKkTepu30BaTh OCHOBHBIE YPOBHU
OpraHM3aliy KUBBIX CUCTEM U METObI
Ouonornueckux ucciaenoBanuidi. OnuckeBaTh
0COOCHHOCTH, XapaKTEPHBIE IS KAXKIOTO
YPOBHS OpraHu3aluu

PKUBOTO.

Has3biBaTh HayKH, U3y4YarOIINe )KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHAX

OpraHu3aIuu.

CpaBHUBATh MEXKIY COOOM )KMBBIE CUCTEMBI
Pa3HBIX YPOBHEW OpraHu3alu u
[IPOUCXOIAIINE B HUX ITPOLIECCHI.

[loka3bIBaTh POJIb TUIIOTE3 U TEOPUI
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TOCTOBEPHOCTH ITOJYYEHHBIX PE3YyJIbTATOB.
[IprunHbBI NCKaKEHUSI pE3yIbTaTOB
bkcniepuMenTa. [lonstue

CTaTUCTHYECKOTO TECTA.

JlemoHcTpanumn

Tabauysl u cxemovl: «YpPOBHU OpraHU3aLUN
PKUBOUW MPUPOBD, «CTpOEHNE )KUBOTHOU
KIJICTKW,

«Tkanu KUBOTHBIX», «CHCTEMBI OPTaHOB
YEJIOBEUYECKOT0 OpraHnu3May,
«buoreonenos», «buochepar,

«MeToapl U3ydeHUs )KUBON IPUPOIBI.
Oo0opynoBanue: naboparopHoe
00opyI0BaHME VISl IPOBEICHUS
HaOII0ACHNH, U3MEPEHUI, SKCIIEPUMEHTOB.
IIpakTnueckas padora «Vcnons3oBanue
[pa3IMYHBIX METOAOB IIPH U3YYEHUN KUBBIX
CUCTEM.

B (DOpMHPOBAHUU €CTECTBEHHO-HAYYHOH
KapTUHBI MUpa

Toro yacoB 1o teme

3

Tema «buosiorust KJIeTKm»

3.1

Vcropust  OTKpeITUS U

3yUYeHUs
Knerounas treopus

KJICTKH.

KieTka - CTpyKTYypHO - (yHKIIMOHATbHAS
eauHuLIA KUBOro. lctopust OTKphITHS
KJICTKH.

PaGotsl P. I'yka, A. JleBenryka. Knerounas
Teopus (T. [LIBanH,

M. IllneiineH, P. BupxoB). OcHoBHbIE

PackpbiBaTh cojiepKaHue TEPMUHOB U
MOHSATUI: KJIIETKa, OpTraHeIUIbl, 3yKapUOTHI,
[POKAPUOTHI, BUPYCHI, LIUTOJIOTHS

(kyeTo4Hast OMOJIOTHSI ), KJIIETOUHASI TEOPHSI.

XapakTepu30BaTh OCHOBHbBIE ATaIlbI
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MOJIOKEHUSI COBPEMEHHOM KIJIETOYHOMN
TEOPUH.

JlemoncTpanumn

[lopmpemeur: P. I'yk, A. JIeBeHTyK,

T. [[IBann, M. lnelinen, P. Bupxos, K.M.
bap.

OO0opynoBaHue: CBETOBOI MUKPOCKOIT;
MUKpOIpenapaThl paCTUTEIbHBIX,
PKUBOTHBIX M OaKTEPHAIbHBIX KJIETOK

[Pa3BUTHSI IIUTOJIOTHHU KaK HAYKU U €€
o opMIIeHHE B KJIETOUHYIO OUOJIOTHIO.
[Toka3pIBaTh BKJIA]T yUYEHBIX-OMOIOTOB B
WU3YYCHHUE KIIETOYHOTO CTPOCHUS
OpPTaHNU3MOB.

[lepeuncasiTh OCHOBHBIC TIOJIOKEHUS
KJICTOYHOUW TEOPHH, OOBSICHITH €€ POJIb B
(bopMHUPOBaHUH €CTECTBEHHO-HAYIHOMN
KapTUHBI MUDA.

[TprBOINTH JOKA3aTEIBCTBA POJCTBA
OpPTaHNU3MOB C HCITOJIb30BAHUEM TTOJI0KCHUN
KJICTOYHOH TeOpHUn

3.2

MeToabl MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTUn

MeToabl MOJIEKYJISIPHOU U KIIETOYHOMU
OMOJIOTUN: MUKPOCKOIHSI, XpoMaTorpadusi,
PIIeKTpOodope3, METOA MEUEHBIX aTOMOB,
mudpepeHnranpbHoe eHTPUPYTUPOBAHKE,
KyJIbTUBUPOBaHUE KJIeTOK. JleMOHCTpanuu
Tabauyel u cxemol: «CBETOBON MUKPOCKOID,
«IEKTPOHHBIN MUKpOCcKo», «cTopus
Pa3BUTHUS METOJIOB MUKPOCKOIIHI.
O0opynoBaHMe: cBEeTOBOI MUKPOCKOIT;
MUKpOIpenapaThl paCTUTEIbHBIX,
PKUBOTHBIX M OaKTepUATBHBIX

KJIETOK.

PackpbIBaTh CO/IEpkKaHUE TEPMUHOB U
MOHATUI: MUKPOCKOIIUPOBAaHUE,
[PUTOTOBIIEHUE CPE30B, NuddepeHnaibHOe
OKpalllMBaHKe, XpoMaTorpadus,
HIIeKTpOodOpe3, METO MEYEHBIX aTOMOB,
[EHTPUPYTUPOBAHNE, METO/I KYJIbTYPHI
KJICTOK M TKaHEH, METO]] peKOMOMHAHTHBIX
JIHK. Xapakrepu3oBaTh OCHOBHBIC METO b
VM3y4YEHUS KUBOU IIPUPOJIBI.

['0TOBUTH BpEMEHHBIE MUKPOIIpENIapaThl,
paccMaTpuBaTh UX B CBETOBOW MUKPOCKOI U
J1e1aTh

OIMCAHUE.
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IIpakTnueckas padora

«3yueHnue MeTo10B KJIETOYHOW OMOJIorun
(xpomatorpadusi, s5ekTpodopes,

g depeHIaibHOe HEHTPUPYTUPOBAHUE,
[1LIP)»

OOBSCHITH M COOJIIOIATh MTpaBUila TEXHUKU
MUKPOCKOTTHPOBAHHS

1Toro 4acoB mo TeMe 2

4

Tema «XumMmnueckasi OpraHu3anms KJICTKW)

4.1

XHUMHUUYECKHUM COCTaB 2
KieTku. Boma u
MUHEPAJIbHBIC
BCIIICCTBA

XUMUYECKUN COCTaB KJIETKH. Makpo-,
MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.

Bona u ee posib Kak pacTBOPUTEIIS,
peareHra, ydacTue

B CTPYKTYPUPOBAHUM KJIETKH,
TeIUIOpEryJisiui. MuHepaabHbIe BEIIECTBA
KJIETKH, UX Ouosioruyeckas poib. Poib
KaTHOHOB U aHHOHOB

B KJIETKE.

JleMmoHCTpanuu

/[uacpammol: «Pactipenenenne XuMHYECKUX
PJIEMEHTOB B HEXKMBOU MPUPOAELY,
«PacripeeneHrie XUMHUYECKUX 3JIEMEHTOB B
PKUBOM

PUPOJIE.

Tabauyvt u cxemol: «lleprogudeckas
Ta0JIMIIa XUMUYECKUX AJIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BOAb», «BemiecTsa B
COCTaBE OPraHU3MOBY

PackpbiBaTh coiepKaHue TEPMUHOB U
MOHSATUN: JIEMEHTHI-OMOTEHBI, TUTOJIb,
BOJOPOJIHAS CBA3b, THAPODUIBLHOCTD,
ruapoPoOHOCTH, TYpProp, MUHEPAJIbHbIE
BelleCTBa, Oy(depHbIe CUCTEMBI, aHUOHBI,
KATHOHBI.

[lepeuncasiTe 0COOEHHOCTH

XUMHUYECKOI'O COCTaBa KIETKH.

Pa3nnuathe Makpo-, MUKpO- U
YIbTPAMUKPOIJIEMEHTBI, BXOSAIINE

B COCTaB JKUBOT'O U X POJIb

B OpraHHU3ME.

XapakTepu3oBaTh CTPOEHUE U CBOMCTBA
BOJIbI; OOBSICHSTH MIPUYUHBI €€ 0COOBIX
CBOMCTB U QyHKIUU B KiIeTKe. [loka3biBaTh
[POJIb KATHOHOB ¥ AaHMOHOB B 00€CIICYCHHUH
[TPOLECCOB KU3HEAEATEIbHOCTH
(ocMoperymsius, Co3aHrne MEMOPaHHOTO

[MOTEHI[MANa,
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perymsitust paboThl OEIKOB), pabOThI
Oy(epHBIX CHUCTEM.

'Y cTaHaBIMBATh B3aMMOCBSI3b CTPOEHUS U
(YHKIMY HEOPTaHUYECKUX BELIECTB
KJIETKU

4.2

Oprannueckue BenecTBa
KJICTKH -
OenKu

Opra"nndecKkue BemecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMHUHOKHUCJIOTHBIN COCTaB OEJIKOB.
CTpyKTYyphl O€JTKOBON MOJIEKYJIBI.
[TepBuuHas cTpyKTypa Oclika, MenTHIHasS
CBs3b. BTopuuHas, TpeTuuHas,
YCTBEPTHYHAS CTPYKTYpHIL. JleHaTyparms.
CaoiicTBa 6enkoB. Kiaccudukarms 6eKoB.
buonornueckue GyHKIMH 6€TKOB. [Ipuonsi.
JleMmoHCTpanuu

[lopmpem. J1. I1onmHr.

Tabnuyst u cxemsi: «CTpOCHUE MOJIEKYJIbI
Oenka», « CTPYKTypbl OETTKOBOI MOJIEKYJIBD.
OO0opyaoBaHMe: XuMUUecKas Mocyaa u
000pyI0BaHKE.

JlaGoparopHasi pabora «O0HapyxeHue
0OEIKOB C MOMOIIBI0 KaUeCTBEHHBIX
peakiui»

PackpbIBaTh CoJIepKaHUE TEPMUHOB H
MOHATUI: MOHOMEPHI, TOJTUMEPHI, OETTOK
(mpoTeuH), NenTUA, aMUHOKHUCIIOTA,
MEenTUAHAS CBS3b,

MOJIMTICTITH/I, ICHATYpaIlvsl, peHATypalys,
rII00yJsIpHBbIC U GUOPHILISIPHBIC OCIKH,
MPUOHBI. XapaKTepr30BaTh OCIKU, UX
CTPYKTYPHYIO OpTraHU3alUI0 U PYHKIINH
(cTpyKTypHasi, SHepreTHIecKasi, CUTHaJIbHasl,
peryisTopHasi, ABUTaTeIbHas, 3alluTHas,
dbepmeHTaTUBHAS).

HazbiBaTh XUMHUYECKHE OCHOBBI
dbopMHUpOBaHUS CTPYKTYP OCITKOBOM
MOJICKYJTBI.

[TpuBoaUTH TpUMEPHI HUOPUIUTSIPHBIX,
rII00YISIPHBIX OEJIKOB.

BrITOTHAT Ka4eCTBEHHBIE PEAKITNHN Ha
oOHapyXeHHe OEITKOB B KJIIETKE; OOBSICHATh

I[MOJIYUCHHBIC PC3YJILTATHI
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4.3

Oprannueckue

BEIIECTBA KJIETKH -

YrneBosbl. MoHOCaxapubl,

Mcaxapu/ibl, OJIMTOCAXAPUJIBI U

PackpriBaTh copepkaHne TEPMHUHOB

U TTIOHSTHIA: YTJIICBOABI, MOHOCAaXapHuabl,

YTIICBOIBI monucaxapuasl. OOLINiA MIaH CTPOSHUS rcaxapuabl, OJUTOCaXapuabl,
1 PU3UKO-XMMHUYECKUE CBOWCTBA noJiucaxapubl, TI0Ko3a, pubosa,
yraeBoaoB. buonornueckue pyHKIMN ne30kcuprd03a, JaKTo3a, MaJIbTo3a,
YTJIEBO/IOB. caxaposa, KpaxmaJ, TITUKOTeH,
JlemoHcTpanumn EJITH0II03A.
Tabnuyst u cxemsvi: «CTpoeHue KnaccuguuupoBarh yrieBoibl
MOJIEKYJ YTJIEBOJOBY
10 CTPOCHUIO U NEPEUUCIIATh UX (DYHKIUH.
[IpuBOAUTH TPUMEPHI PA3IUYHBIX YIJIEBOJOB
(MOHOCaXapHuI0B, 1UCaXapHJIOB,
0JIUTOCaxapuI0B, MOJUCAXaAPHJIOB)
4.4 |Opranuueckue JIunuasl. I'napodunsHo-rupodoOHbIe PackpbIBaTh COJiepKAHUE TEPMUHOB

BCIIICCTBA KIICTKH -
JITAIIHN IbI

cBoiicTBa. Kimaccudukarus
TUTUAI0B. TpUrIuiepuIsl,

dbochonmunuabl, BOCKH, CTEPOUIBI.
buonornyeckue GpyHKIuU

munuaoB. OOIIMe CBOMCTBA

OMOJIOTMYECKUX MEMOpPaH - TeKy4ecCTb,
CIIOCOOHOCTD K CaMO3aMbIKaHHUIO,

MOy IPOHHUIIAEMOCTb.

JlemoHcTpanumn

Tabnuywvt u cxemvr: «CTpOCHUE MOJIEKYJT
JIMITMJIOB)

W TIOHSITUI: JIUTTU/IBI, TPUTIIATICPUIB,
dbochonunuasl, BOCKH, CTEPOU/IBI,

TTUTIOTIPOTEUHBI, TIIMKOJIUTTHIBI.
KnaccuuimpoBaTh JTUTTHIBI

110 CTPOCHHIO; XapaKTePU30BaTh UX
byHKIAHA
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4.5

HyxnennoBbie

KuCiI0Thl. CTpoeHue
u pyukuu JTHK,

PHK, AT®

Hyxiennossie kucnorsl. JIHK 1 PHK.
CTpoeHHE HyKJIEMHOBBIX KUCIOT.
Hyxneoruasl. [IpuHimn
KOMIUTeMeHTapHOCcTH. [IpaBuiio
Yapradda. Ctpykrypa JHK - nBoitnas
crupajib. MecTOHax0XACHUE U
ouonornueckue pynkuuu JJHK. Buast
PHK. ®ynkuuu PHK B kietke.
Crpoenune monekynsl ATO.
Makpo3pruueckue CBsi3u B MOJIEKYJIe

ATO®. buonornyeckue pynkunn ATO.
BoccTaHOBIIEHHBIE IEPEHOCUYHKH, UX

(GyHKIIMH B KJIETKE.
JleMmoHCcTpanuu

[ lopmpemuwl: J1. YotcoH, @. Kpuk,
M. Yunkunc, P. ®panknun, @. Canrep,

C. IIpy3unep.
Tabauyvt u cxemol: «HyKIemHOBBIC

KUCITOTHDY, «CTPOEHHE MOJICKYITBI
ATO».

O0opynoBaHMe: XuMHUECKas MOCYyAa
1 000pyIOBaHHE.

JlaboparopHasi padora
«VccnenoBanre HYKJIEHHOBBIX KUCIIOT,

BBIACJICHHBIX U3 KIICTOK PA3JIMYHbIX
OpraHnu3MoOB»

PackpbIBaTh cosiep>kaHue TEPMUHOB

U TIOHSITHI: 1€30KCUPUOOHYKIIEMHOBAs
kuciota (JIHK), pubonyknennoBas
kucinota (PHK), nHykneorun, Hykineo3us,

Q30THCTHIC OCHOBAHUS, aJICHUH, TYaHHH,
[IUTO3UH, TUMHUH, YpaIluJ,
KOMILJIEMEHTApHbBIE OCHOBAHUS,
aneHo3unTpudochar (ATD),
MaKpOdpruyeckas CBs3b,
CEKBEHHUPOBAHUE, TEHOMUKA,

TPAHCKPUIITOMHUKA, ITIPOTCOMUKA.
XapaKTemeBaTb, OIINCBhIBATH

1 CXEMaTHYECKHU U300paxkaTh CTPOCHHUE
Hykieornaa JJHK u aBoiiHoM cimpaiu

JIHK, cexBenupoBanue JIHK.
OnuchIBaTh MPOIIECC PEITUKAIIIN

JIHK B kj1eTKe 1 Ha3bIBaTh €r0
OnoJornyecKoe 3HaUCHHE.

Xapaktepu3oBath Gpynkiuu JJHK.
Paznuyarh CTpyKTYpy U QYHKIHH
PHK.

OnuceIBaTh MPOLIECC TPAHCKPUIIIIUH.

CpaBHI/IBaTB HYKJICHMHOBBIC KHUCJIOTBI
(JIHK u PHK).

XapakTepr3oBaTh 0COOCHHOCTH

ctpoenus U pyHkuuu ATD. dopmynupoBaTh

1 00BICHSITH IMPUHIOMIT
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KOMILIEMEHTApHOCTHU U npaBmiio Yapradda

4.6 Meroms CTPYKTYPHOH 1 CtpykTypHas OMOJI0Tus: OMOXUMHUYECKUE U |PacKphIBaTh COJEpKaHUE TEPMUHOB U
OHroI0run Oro(pU3NUecKre UCCIEIOBAHMS COCTaBA U [IOHATHIA: MOJEIMPOBAHUE, KOMITbIOTEPHBIN

[IPOCTPAHCTBEHHOMN CTPYKTYPBI TU3alH.

OHOMOJIEKY!I. [lepeuncasiTh NEpCIEKTUBHBIE HAIIPABICHUS
Hay4HBIX UCCJIETOBAHUI B CTPYKTYPHOU
OMOJIOrMH, pacKphIBaTh UX 3HAUEHUE IS
MEIULIMHBI U
CEJIbCKOTr0 X0351CTBA

Toro yacos 1o teme 10

5

Tema «CTpoenne u QyHKIIUM KJIECTKH

»

5.1

THUIEBI KIIETOK.
[ [pokapuoTnyeckas
KJIETKA

1

TUIbI KJIETOK: 7yKapuOTHYECKas U
npokapuornueckasi. CTpykTypHo-
GbyHKIIMOHAIbHBIE 00pa30BaHUs

KJIETKH.

CtpoeHue MpoKapuoOTHIECKOM KIETKH.
Kiterounast creHka OakTepuii U apXxei.
Oco0eHHOCTH CTPOCHHUSI TeTepOTpOPHON U
ABTOTPO(GHOMN MPOKAPUOTUUYECKUX KIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3AX.
JlemoHcTpanumn

Tabauyer u cxemvi: «CTpoeHue
PYKapUOTHUYECKOMN KIETKH,

«CTpoeHue npoKapruoTUIECKOU

KIJICTKI

PackpbIBaTh coJiep:kaHue TEPMUHOB U
MOHSTHI: MPOKapUOTUYECKas KIIETKa,
KJICTOYHAsl CTEHKA, MypPEUH,
(boTOCMHTETHYECKHE MEMOpaHBbI, (hJIaresuH.
XapakTepu3oBaTh GOpMY U pa3Mephl
MPOKAPUOTHUECKUX KIIETOK; PYHKIIUU
reHETUYECKOT 0 anmnapara npoKapuor.
OnuceIBaTh MPOIECC CIIOPOOOPA30BAHMUS,
O0TMEUaTh €ro 3HaYCHUE /ISl BEDKUBAHUS
OakTepuil IpH YXYAIICHUH YCIOBUN
CYIIECTBOBAHUS.

OnuceIBaTh pa3MHOXKEHUE MPOKAPHOT.
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O1eHuBaTh MECTO U POJIb TPOKAPHOT B
OHoOLIEHO3aX

5.2

Ctpoenue
DYKapUOTHYECKON
KJICTKH.

[loBepXHOCTHBIN anmapar
KJICTKU

CtpoeHne U pyHKIIMOHUPOBAHHE
PDYKAPUOTHYECKOW KIETKH. [[na3maTrnueckas
MeMOpaHa (tiazmanemma). CTpykTypa
M1a3MaTHYEeCKO MeMOpaHHbl.

TpaHcropT BelecTB yepe3 MiIa3MaTHYeCcKyIo
MeMOpaHy: naccuBHbIN (AU y3us,
oOneryeHHas 1M Qy3usi), akTHBHBII
(mepBUYHBIN 1 BTOPUYHBINA aKTUBHBII
Tpancnopt). [lomynponuiiaeMocTsb
MEMOpaHBI.

Pabota HaTpuii-kanueBoro Hacoca.
JHJIOLUTO3: MUHOIUTO3, ParouTo3.
Ox3o1uTo3. Kinerounas crenka. Ctpykrypa
U QYHKIIUU KJIETOYHOU CTEHKH pacTeHUM,
rpu6oB. JleMoHCcTpauuu

Tabmuie! u cxembl: «CTpoeHue
PDYKapUOTUYECKOMN KIETKHUY,

«CTpoeHue KUBOTHOH KIeTKn», «CTpoeHue
pacturensHO# KieTkn». Q00pyaoBaHue:
CBETOBOW MHKPOCKOI; MUKpPOIIpENapaThl
[PaCTUTEINIbHBIX,

PKUBOTHBIX KJIETOK.

PackpbIBaTh conepkaHne TEPMUHOB H
MOHSATUIN: TJIa3MaTHYECKasi MeMOpaHa
(mazmaniemMma), JKUJIKOCTHO-MO3andHast
MO/I€JIb, MEMOpAHHBIE OCTKU
(nepudepuyeckre, MHTETPAJIbHBIE),
rIIMKOKAIUKC, TudPy3us, 0CMOC, aKTUBHBIH
TPAHCIIOPT, HIOIUTO3, (haronnTos,
MUHOIIMTO3, SK30IIUTO3, KJICTOYHAs CTEHKA,
T1a3MO/ICCMBI,

CUMILIACT.

XapakTepu30oBaTh OCOOCHHOCTH CTPOCHUS U
(bYHKIIUU 3YKapUOTHUECKON KIIETKU;
TPAHCIOPT BEIIECTB Yepe3 MIa3MaTHUECKYIO
MeMOpaHy: MaCCUBHBIA U aKTUBHBIN
TPAHCIIOPT; paboTy OEJIKOB-KaHAIOB; pPaboTy
HATPUI-KAJIMEBOTO HACOCA; CTPYKTYPY U
(GYHKIIUU KJIETOYHOM CTEHKH pacTEeHUH U
rpuOoB
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I[IpakTueckas padora
«/3yueHue CBOMCTB KJIETOYHON MeMOpaHbD»

5.3

[{uTorazma u ee
OpTraHOM/IbI

[{utomna3ma. [{uto3omb. LluTockener.
JIBr>xkeHre nuTomiasMbl. Opranon bl
kieTku. OqHOMEMOpaHHbBIE OPTaHOUIBI
KJIETKH: dHAoIIa3MaTudeckas cethb (JI1C),
armapar ' oJbKU, TU30COMBI, X CTPOCHHUE
U QyHKIMU. B3auMocBsi3b
0JTHOMEMOpaHHBIX OPTaHOUI0B KJICTKHU.
CTpoeHue rpaHyJIsIpHOTO PETUKYITyMa.
CuHTE3 pacTBOPUMBIX 0eKkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyIspHBIN) SHIOMIaA3MATUYECKHUI
petukynym. CekperopHas QyHKITHs
arnmapara ['onbku. TpaHcnopT BelecTB B
KJIeTKe. Bakyoau pacTUTENbHBIX KIETOK.
Knerounsrit cok. Typrop.
[ToryaBTOHOMHBIE OpTraHOU bl KIIETKHU:
MUTOXOHJIPHUH, IacTuAbl. CTpOeHUE U
(GYHKIMH MUTOXOHJPHHN M TUTACTHI.
[lepBryHbIEC, BTOPUYHBIC U CJIIOKHbBIC
TTACTU/IBI (POTOCHHTE3UPYIONTUX FYKAPHOT.
XJIOpOIUIACTHI, XPOMOIUIACTHI, JIEUKOILIIACTHI

BBICIINX PACTEHUN.

PackpbIBaTh coJiep:kaHNe TEPMUHOB H
MOHITHI: IIMTOIIJIa3Ma, IIMTO30JIb,
[TUTOCKEJICT, KOMIIAPTMEHTHI,

OpTaHOMU/IbI, FHAOIIA3MATHIECKAs CETh
(BIIC), anmapat ["onb1Ku, TU30COMBI,
BaKyOJIb, pPUOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIM TPAHCIIOPT, IEPOKCUCOMBI,
KJICTOYHBIA COK, Typrop, MUTOXOHJIPHH,
KPUCTBHI, TUTACTH/IBI, XPOMOILIACTHI,
TIEHKOTIIIIACThI, XJIOPOILIACTBI, CTPOMA, TPaHBI,
THIJIAKOM ]I, JITaMeJIJIa.

XapaKkTepHu30BaTh UTOILIA3MY
DYKAPUOTHYECKOUN KIIETKH;
KJIaCCU(PHUITUPOBATH OPTaHOU/IBI B
3aBUCHMOCTH OT OCOOEHHOCTEN UX CTPOCHUS
(omHOMEMOpaHHBIE, TBYyMEMOpaHHEIE,
HeMeMOpaHHBIE); OMUCHIBATh (PYHKITUN
Ka)KJIOTO OpraHoua B KJIETKE.

OOBICHATH COOBITHS, CBSI3aHHBIE C
BHYTPHUKJIETOYHBIM MTUIIICBAPCHUEM,

€ro 3HaYCHHE JIJIs1 OpraHu3Ma.

OTMedaTh 3HAYCHHE OUTOCKCIICTA,
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JlemoHcTpanun

[ lopmpemeur: K. C. MepeKKOBCKUH,
JI. Maprynuc.

Tabauysr u cxemsvi: «CTpoeHue
PYKAPUOTHUYECKOU KIETKN,

pacTUTENBHON KIIETKN», «CTpoeHne
MuTOXOHIpu». QOOpyI0BaHMe:
CBETOBOI MUKPOCKOIT; MUKpOIpEnapaTsl
[PaCTUTENbHBIX,

PKUBOTHBIX KJIETOK.

IIpakTuyeckasi padora
«/3yueHune ABM)KEHUS LIUTOIIa3Mbl B
pacTUTEIbHBIX

KJIETKax».

JlaGopaTopHasi padorta
«HMccnenoBanue miasmMonusa u
NIeT1a3MOJIN3a B PACTUTENBHBIX
KJIETKaX»

«CTpoeHue KUBOTHOMN KIETKW», «CTpoeHne

XapaKTEepPU30BaTh €ro SJIEMEHTHI
(MUKpPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MPOMEXKYTOUHbIC (PHIIAMEHTBI), UX POJIb B
PKU3HEIESTEIIbHOCTH KJIETOK U TKaHEH

5.4

HememOpaHHbIe
OPTaHOMIBI KIICTKU

HememOpaHHBIC OPTaHOUIBI KJIETKH
Ctpoenue u QyHKIIUH HeMeMOpaHHBIX
OpTraHOUJIOB KJICTKH.

PrGocombl. MBIITIIEYHBIC KIIETKH.
Mukpotpy6ouku. KineTounslii neHTp.
CtpoeHue U JBUKEHUE KTYTUKOB U

LlenTpHOJIB.

pecHu4eK. MUKPOTPYOOUKH IUTOTLIA3MBI.

PackpbIBaTh comep)kaHne TEPMUHOB U
MOHSITHI: pubocoma, OTUCOMa,
MUKPOTPYOOUKH, TyOyJIMH, KICTOYHBIHA
[EHTp (LIEHTpOCOMa), IIEHTPHOJIH,
reHTpocdepa, JKIyTUKH, PECHUYKH,
0azalbHOE TEeIbIIe.

52



JlemoHcTpanun
Tabauyvt u cxemol: «CTpoCHUE )KUBOTHOM
KIETKI», « CTPOCHUE PACTUTEIHLHON KIICTKID)

XapakTepu30BaTb HEMEMOpPAaHHbBIC
OpraHoubl KJIIETKH, UX CTpOEHUE U PYHKIIUU

5.5 Crpoenne u GpyHKIMK Anpo. OGosnouka siipa, XpOMaTHH,
spa KapuoIlIa3Ma, SIPBIIIKU, UX CTPOCHUE U
Gynxuun. SnepHblii OEIKOBBIA MATPUKC.  [PacKphIBAThH COAEPIKAHUE TEPMUHOB U
[IpocTpaHCTBEHHOE PACIOIOKEHUE MOHSATUIN: SIAPO, SACPHAsI 000JI0UKA, SICPHBIC
XPOMOCOM B HHTEP(]a3HOM sIpe. MOpbI, HyKJIeomia3ma (KapuoruiazMa), TeHOM,
benku xpomarrHa - THCTOHBI. KIIETOUHBIE  [xpoMaTHH, SyXpOMAaTUH, TETEPOXPOMATHH,
BKJIIOUCHMUSI. SIIPBIIITKO, XPOMOCOMBI, [IEHTpOMEpA,
JleMoHCTpaNUH KHUHETOXOP, KI€TOYHBIE BKIIFOUECHHUS.
Tabauywt u cxemol.: «Sapox» XapakTepu3oBaTh KJIETOYHOE AP0 KaK
[ICHTP YIPaBJICHUS
PKU3HEJIEATEIbHOCThIO KIIETKU; TEHETUYECKUI
arnmapar KJIETOK 3YKapuOT, CTPOECHUE U
(GYHKIIMH XPOMOCOM.
OnuceIBaTh CTPYKTYPHI sApa U UX
B3aUMOCBS3b C OPraHOUIaMU
[UTOILJIa3Mbl
5.6 CpaBHUTEIbHAS CpaBHUTENIbHAS XaPAKTEPUCTUKA KIETOK
XapaKTepUCTHKA DYKapUOT (PaCTUTEIbHOMN, JKUBOTHOM, XapakTepu3oBaTh TUIIbI KIETOK YKapHOT:

KJIETOK 3YKapUOT

rpUOHOIA).

JlemoHcTpanumn

Tabauywvl u cxemvr: «CTpoeHue
HYKApUOTUYECKON KIETKI,

«CTpoeHue KUBOTHOU KJIETKHY,

[pacTUTENbHAS, )KUBOTHAS, TPUOHASI.
CpaBHUBaTh MEXKIy COOOH CTpOeHUE U
PKU3HENIESI TeIbHOCTD

HYKAPUOTHUYECKUX KJIETOK U POJIb MPOKAPUOT

B OMOIIEHO3aX
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KHBOTHBIX KIJICTOK.
JlaGopaTopHasi padora

«CTpOCHUE PACTUTEILHON KICTKUY.
OO0opynoBaHme: CBETOBOI MUKPOCKOIT;
MHKPOIPEIApPaThl PACTUTEIHHBIX,

«3yueHune CTpoeHHs KIETOK Pa3InyHbIX

OpPraHu3MOB»
lITOro 4acos 1o TeMe 8
6 [Tema «O0MeH BelieCTB M NMpeBpalleHHE JHEPTUH B KJIETKe»
6.1 |O6men Bemects - 3

METa00JIU3M

CTOPOHBI MeTaboIu3Ma.

XapakTep peakiuil KJIETOYHOTO

ACCI/IMI/IHHHI/IH 1 JUCCUMMIIAIUA - IBC

Tumnsl oOMeHa BelecTB: aBTOTPODHBIHN U
reTepoTpodHbIi. YyacTre Kuciopoaa B
0OMEHHBIX Tpoleccax. JHEPreTUIeCcKoe
oOecrnieyenue kietku: npeppamieHue ATD B
0OMeHHBIX Tporieccax. depMeHTaTUBHBIIM

MeTabon3mMa. DepMeHThI, UX CTPOEHUE,
CBOMCTBA U MEXAHU3M JICUCTBHS.
KodepmenTsr. Otnuunst epMEeHTOB OT
HEOpPraHMYECKHUX KaTaanu3aTopoB. bemku-
AKTUBATOPHI U OCIKU-UHTUOUTOPHI.
3aBUCUMOCTD CKOPOCTH (DEPMEHTATUBHBIX

PackpbIBaTh CoJiep)KaHUE TEPMUHOB H
MOHSATHIN: OOMEH BEIIeCTB (METabOIU3M),
ACCUMMIIALINS (aHAOOIU3M), UITH
TUTACTUICCKUN OOMEH, TUCCHMMUIISIIHS
(kaTaboNIM3M), HJIM SHEPTETUICCKUN OOMEH,
ABTOTPOdBI, reTepoTpodbl, aHAIPOOHI,
a’po0BbI, (hEePMEHTHI, AKTUBHBIN LIEHTD,
cyOcTpaTHas cienuUIHOCTh, KOPEPMEHTHI,
OeNKU-aKTUBATOPBI U OCIIKU-UHTUOUTOPBI.
[lepeuncnsaTh 0COOEHHOCTHU TUIACTUYECKOTO U
HHEPreTUYECKOr0 0OMEHA B KIIETKE;
YCTaHABIMBATh B3aUMOCBSI3b MEKTY
MIACTUYECKUM U YHEPTETUIECKIM OOMEHOM.
Pasnuyarh THITBI OOMEHA BEIIECTB:

[peakiuii OT pa3TUYHBIX (PAKTOPOB.

ABTOTPO(HBIN 1 TeTEPOTPODHBII.
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JlemoHcTpanun

Tabnuysl u cxemvl: «DOTOCUHTE3Y,
«OHEPreTU4ecKuii 0OMeH»,

«buocunres 6enka», «CtpoeHue
dbepmenTay, «XeMOCUHTERY.
OO0opynoBaHue: CBETOBOI MUKPOCKOIT;
000pyI0BaHKE JIJIs1 TPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpOTIpENapaToB.

JlaGopaTopHasi padora «/3yueHue
KaTaJIUTUUYECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMUIa3bl UK KaTajasbl)y.
JlaGopaTopHasi padora

«3yuenue hepMEeHTATUBHOTO
paciierieHus MepoKcuaa BOA0poIa

B PACTUTENLHBIX U )KMBOTHBIX KJIETKAX)

[Toxa3bIBaTh POJIb KUCIOPO/ia B OOMEHHBIX
nporeccax.

CxeMaThuecKku u300pakaTh CTPOCHUE
dbepmenTa.

OTnn4ath GepMEHTHI OT HEOPTaHMYECKUX
KaTaJIn3aTOPOB

U OIIPEIENATh UX POJb B (PYHKIIMOHUPOBAHUN
PKHBBIX CHCTEM, B POMBIIIUICHHOCTH, B
MEIUIIMHE, B TIOBCEHEBHOM KU3HU
yenoBeka. CTaBUTh SKCIIEPUMEHT I10
BBISIBJICHUIO KaTAJIUTUYECKON aKTUBHOCTHU
MePOKCHU/Ia3bl, aMUIIa3bl, OOBSICHATD
[0JIyYCHHbIE Pe3yJIbTaThl

6.2

ABTOTPOQHBIN THIT
oOMeHa BEIIECTB.
dorocunTe’

[TepBUYHBIN CHHTE3 OPraHUYECKUX

BCILIECTB B KJIETKE.

DOTOCUHTES.

Pob x0pormiacToB B mpolecce
dorocunTeza. CBeToBast 1 TEMHOBas (hasbl.
[IpoyKTUBHOCTH (POTOCHHTESA.

Bimstaue pa3audHbIX ()aKTOPOB Ha CKOPOCTH
dboTocHHTE3A.

3HaueHue GOTOCUHTE3A.

PackpbIBaTh coziep:kaHue TEPMUHOB U
MOHATHIN: oTOCHHTE3, (a3bl (HOTOCHHTE3A
(cBeToBas, TeMHOBas1), GOTOJH3,
dbochopmmmpoBanne, muka KanbppuHa,
HAJI®+ (mepeHocurK BOOPOIA).
XapakTepu30BaTh IUIACTUYECKUN OOMEH Kak
Sram o01Iero 0OMeHa BEIISCTB; COOBITHS
dboTocuHTe3a (peaKIuu CBETOBOU U

TEMHOBOM (a3); poib
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JlemoHcTpanun

[ lopmpemeur.: J1. ITpuctiny,

K. A. Tumupsses.

Tabruywl u cxemvi: «DOTOCHHTES)

XJIOPOTIACTOB B TIpoliecce GOTOCUHTE3A.
BEISBIISATH TPUYUHHO-CIICJICTBEHHBIC CBSI3U
MEKTy TIOTJIOIIICHUEM COJTHEYHON SHEPTHH
XJOPOPHUIIOM U CUHTE30M MoJiekys1 ATO.
CpaBHHUBATh HCXOJIHBIC BEIICCTBA, KOHCUHBIC
MPOYKTHI U YCIIOBUS MTPOTECKAHMSI PECAKIIHIA
CBETOBOM 1 TeMHOBOM (pa3 poTocuHTE3A.

Y cTaHaBIMBATh B3aMMOCBSI3b MEXKITY
(OTOCHHTE30M U JIbIXaHUEM; CBETOBOU U
TEMHOBOU peakiusiMu (OTOCHHTE3A.
OueHuBath 3HaueHUE (POTOCUHTE3A IS
YKU3HU Ha 3eMiie

6.3

ABTOTPOQHBIN THIT
oOMeHa BEIIECTB.

XeMOCUHTES

XEeMOCHUHTES.

Pa3noobpasue opraHu3MoB-
XEMOCHUHTETUKOB:
HUTPUDUIHPYIOIINE OaKTEPUH,
KeIe300aKTepuH, cepoOaKTepuH,
BOJOPOHBIC OaKTepUH. 3HAUCHHE
XEMOCHUHTE3a.

JlemoHcTpanumn

Ilopmpemuor: C. H. Bunorpaackui,
I'. A. 3aBap3uH.

Tabnuywl u cxemvi: «DOTOCUHTESY,
«XEMOCHHTE3»

PackpbIBaTh COJCpKaHUE TEPMUHOB

U TIOHSITUI: XEMOCHHTE3.

OOBSCHUTH CYIIHOCTh XEMOCHHTE3a,
pacKpbIBaTh €ro 3HaueHHe B Onocdepe.
[IpUBOIUTH IPUMEPHI
XEMOCHHTE3UPYIOIINX OaKTepHid
(auTpudunUpyoIue 0aKTepuH,
pKee300aKkTepuu, cepoOaKTepHH,
BOJIOPOIHBIC OAKTEPHH )

U XapaKTepU30BaTh UX

PKA3HEIEATEIbHOCTb.
CocCTaBJIsSITh ypaBHEHUST PEAKIINI
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JIabopaTopHas padora
«CpaBHEHHUE MPOLECCOB (POTOCUHTE3A
1 XeMOCHHTE32»

XEMOCHHTE3A.
CpaBHUBaTh XEMOCHHTE3 C (JOTOCUHTEZOM

6.4

DHEepreTUYeCKuii OOMeH -
TUCCUMUJISLIUS

AHa’pOOHBIC OpraHu3Mbl. Buabl OposkeHusl.
[IpoayKThl OpOKEHUS U X

VICIIOJIb30BaHUE YEIIOBEKOM.

AHa’pOOHBIE MUKPOOPTAaHU3MBI KaK
00BEKThl OMOTEXHOJIOTUH U BO30YAUTEIN
0ose3Hel.

AspoOHBIE OpraHU3MBbl. DTaIlbl
PHEPTeTHYECKOTO 0OMEeHa.
[ToarorosurenbHeIi dTal. [ nukonus -
OECKUCTOPOTHOE PACIICTUICHHUE

[JTFOKO3BI.

buonoruueckoe OKUCICHHUE, WU KIETOYHOE
npixanue. Poiab MUTOXOHIpHI B Tiporieccax
Ouonoruueckoro okuciaeHus. Lluknnueckue
peakiuu.

OxucnutenbHoe (hochopuInpoBaHue.
[IpenmyiecTBa a3poOHOTro MyTH OOMEHa
BEIIECTB NIEpe]l aHAIPOOHBIM.

P PEeKTUBHOCTH HIHEPTETUIECKOTO OOMEHA.
JlemoHcTpanumn

[ lopmpemul: B. A. DHrenbrapar,

[1. Mutyemnn.

PackpbIBaTh coJiep:KaHue TEPMUHOB U
MOHSTHI: 3TAIbl SHEPreTUUECKOro oOMeHa -
MOJATOTOBUTEIBHBIN, OECKUCIOPOIHBIN
(aHa’pOOHBIIT), KUCIOPOAHBIHN (a3pOOHBI);
[JIMKOJIN3, OpoKeHre, OMOJIOTrHYeCcKoe
okucneHue (apixanue), nuki Kpeodcea,
OKUCIHUTENBHOE QochopuiinpoBaHue,
[IPOTOHHBIN I'PaJIMEHT, MPOTOHHAs ATO-
CHUHTa3a.

[lepeuncasiTh 0COOEHHOCTH YHEPreTUUECKOTO
oOMeHa B kiieTke. ONUCHIBATh ATAIbI
HHEPreTUIecKoro oomMeHa
(MOATrOTOBUTEINBHBIM, OECKUCIOPOIHBIH,
KHCJIOPOJIHBIN) U CPABHUBATh UX MEXKY
co0o0ii. XapaKkTepu30BaTh PEaKIINH
[IIMKOJIN3a, OPOKEHUs, KIETOYHOTO
IbIXaHUs. Y CTaHABJIMBATh B3aUMOCBS3b
MEXIY TTUKOIN30M, KIIETOUHBIM JIbIXaHHUEM
1 cCUHTE30M MoJieKyl ATO.

CocTaBIATh YpPaBHEHUS OCHOBHBIX 3TaIlOB
PHEPreTHYEeCKOro oOMeHa

B KJICTKE.
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Tabauysl u cxemvl: « JHEPTETUUECKUN
0OMeH».

JIabopaTopHas padora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
TIBIXaHUSD»

PaccuuThIBaTh SHEPTETHUECKYIO

A (PEKTUBHOCTH TIIMKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.

HasbiBaTh MCXOTHBIC BEIECTBA, KOHECYHBIE
MPOIYKTHI U YCIIOBUS MTPOTECKAHMSI PEAKITHIA
PHEPreTUYEeCKOro ooOMeHa.

CpaBHUBATh SHEPTETUICCKYIO
h((PEKTUBHOCTH OECKUCTOPOTHOTO U
KHUCJIOPOJIHOTO TAllOB KOHCUHBIC
MPOIYKTHI U YCIIOBUS IPOTEKAHUS peaKIIUi
HHEPreTUUYECKOro 0OMEHa SHEPTeTUYECKOTO
oOMeHa

ITOro 4acos 1o TemMe

9

/

Tema «HacaeacrBeHHass uH(pOpMANUS M PeajiM3alud ee B KIEeTKe)

7.1

Peakunu MAaTpU4IHOI O
CHHTC3a

2

Peakuuy MaTpuyHOTO CUHTE3A.

[[pyHINN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOrO CUHTE3a. Peanuzanus
HACJIE/ICTBEHHON MH(pOpMaIIUU.

[ 'eHeTHYECKUI KO, €T0 CBOMCTBA.
Tpanckpunuus - matpuunbiid cuaTe3 PHK.
[[puHUINIIBI TPAHCKPUIILINN:
KOMIUIEMEHTAPHOCTb,
AQHTUIIAPAJUIEIBHOCTD,

ACUMMETPUYHOCTb.

JlemoHcTpaun

[ lopmpem: H. K. KonbLos.

PackpbIBaTh CO/IEpKAHUE TEPMUHOB U
MOHSATUIN: T€H, TCHETUYECKUN KOJI, KOJIOH
(TpumIeT), CTON -KOJIOHBI, MAaTPHIIA,
MaTpUYHBIA CUHTE3, TpaHckpunius, PHK-
[0JIMMEPA3a, IPOMOTOP, CILUIAWCUHT, UHTPOH,
HK30H. XapaKTEepU30BaTh pEeaKun
MaTPUYHOTO CUHTE3a, CBOMCTBA
FEHETUYECKOro Kojia. ONuChIBaTh TAaIb
TPAHCKPUIILIMU U TPAHCIISIIUY;
YCTaHABJIMBATh B3aUMOCBSI3b MAaTPUUHBIX
peakiMil B KJIIETKE; CXeMaTUYECKU

n300paxkaTh
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Tabnuysr u cxemol: «bnocuaTes 6eaKay, «I°
CHETHYECCKHUU KO

MaTpPUYHBIE PEAKIIUN TPAHCKPHUIILIHN

Y TPaHCIISLUU.

Pemars Ononoruyeckue 3a1adu Ha
OIPEIETIECHUE TTOCIIEN0BATEIBHOCTH
Hykiaeotuaos JJHK n MPHK, npumensisa
3HAHUS O PEAKLUAX MATPUYHOTO
CHUHTE3a, TCHETUYECKOM KOJE,
[IPUHIUIIE KOMIUIEMEHTAPHOCTH

7.2 |Cuntes Oenka TpaHciALMA U €€ dTanbl. Y4acTue
TpancnopTHeix PHK B 6MocunTese Oenka.  [PackphIBaTh COAEpKaHUE TEPMHUHOB U
Vcnosus 6nocunTesa Oenka. KonupoBanue [nonsruii: tpancisuus, antukonod, TPHK,
aMHHOKHUCIOT. Pons pubocom B 6nocunTese [amunoanmn-TPHK-cunrerasa (konasa),
Oenxa. /lemoncrpanun nosiuprudocoma (Imoymcoma).
Tabnuywr u cxemvi: «bnocuHTes Oenkay, XapakTepu30BaTh CBOICTBA T€HETUYECKOTO
«['eHeTnYeCKn KOI» KOJIA.
OnuckIBaTh 3TAIbI TPAHCISAIUU U
CXEMaTUYECKU M300pakaTh MaTPUUHBIE
peakuuu TpaHcasuuu. Pemars
Ouosoruueckue 3aJauu Ha orpesesieHue
anTukonoHoB TPHK, nmocnenoBatensHocTn
AMUHOKHUCIIOT B MOJIEKYJie Oelka, MPUMEHsIs
3HAHUS O PEAKIIMSIX MAaTPUYHOTO CUHTE3a,
FEHETUYECKOM KOJIe, TPUHIUIIE
KOMIUIEMEHTAPHOCTH
7.3 MexaHU3MBI

OKCIIPCCCHUU I'CHOB

Opranu3zanysi reHoMa y IPOKapuoT U
PDYKApHUOT. Peryisius akTHBHOCTH F€HOB Y

npokapuot. ['unoresa onepona

PackpbiBaTh coiepkaHue TEPMUHOB U
MOHSITUIA: OIlepaTop, ONEPOH, CTPYKTYPHbIE

TEHBI, IPOMOTOD,
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(®. XKaxko06, K. Mano).

Perysiiiuss 0OMEHHBIX MTPOILIECCOB B KIIETKE.
Knerounslit romeocras. JleMoHCcTpannu
Tabnuywl u cxemwvi: «bnocunres 6enkay, «I°
CHETUYECKUN KO

penpeccop.

OnuceBaTh CTPYKTYPY T€HOMA MPOKAPHUOT;
XapaKkTepu30BaTh pabOTy MHAYIHOETHLHOTO U
penpeccuOenbHOro ONepoHa.

BBIIeSITh CTPYKTYPHYIO U PETYJISTOPHBIC
4acTH reHa dykapuoT. CpaBHUBATH MPOIECCH
HKCIIPECCUU TEHOB Y TPOKAPHUOT U dyKapHOT.
XapakTepu3oBaTh rHnoTe3y onepona (P.
"Kaxo0, )K. Mano).

OnuceIBaTh MEXaHU3M MOJICPKAHUS
KJIETOYHOTO TOMEO0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
udpopManoHHast
OuooTHs

Bupychb! - HekeTouHbIe (YOPMBI KU3HU U
obnuraTHbIe mapa3uThl. CTPOCHHE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB,
OakTepuodaro. BupycHsie 3a001eBaHMs
yeJI0BeKa, dKUBOTHBIX, pacTeHuit. CITN/I,
COVID-19, commanbpHble 1 MEIUIIMHCKHE
npobaemel. JleMoOHCTpanuu

[lopmpem: J1. 1. IBaHOBCKUHU.

Tabnuywl u cxemwvl: «I'eHETHUYECKHUI KO,
«Bupyce», «bakrepuodarm.
[IpakTuyeckas padora «Co3nanue

MOJICJIN BUPYCa»

PackpbIBaTh COJepKaHUE TEPMUHOB U
MOHSATUI: BUPYC, BUPUOH, CEpPIICBHHA,
Karcu1, oOpaTHast TPaHCKPHITIIHS,
pPETPOBUPYCHI, OakTeprodar, BUpyc
nMMyHoAeduinTa yenopeka (BIY),
MPUPOTHO-0YaroBbie NH(EKIINH.
XapaKkTepu3oBaTh BUPYCHI, PETPOBUPYCHI U
OakTeprodaru Kak BHYTPUKICTOYHBIX
Mapa3uToB

MPOKAPUOT U IYKAPHOT.

3narath rUMIOTE3bI ABOIOIIMOHHOTO
MPOUCXOXKICHUSI BUPYCOB.

OnuceIBaTh MEXaHU3M B3&HMOZ[CI>1CTBI/I$[
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BHUpYCA U KJIETKH, MH()EKIIMOHHBIN BUPYCHBIN
poLecc.

XapakTepr30BaTh MEXAaHU3Mbl BEPTUKAILHOMN
Y TOPU3OHTAIILHON Mepeaun BUPYCOB;
3a00JIeBaHMSI )KUBOTHBIX U PACTEHUH,
BbI3bIBAEMbIE BUPYCAMH.

HazbiBaTh BUpYyCHbIE 3a00J€BaHNUs,
BCTpEYAIOIINECS Yy YeJIOBEKa: TPHUIIIL,
kienieBoi sHuedanmur, renatut, COVID-19,
CITU/I.

Cobuto1aTh MpaBujia MOBEICHUS B
OKPY’KAIOIleH MPUPOJIHOM Cpene, Mep
NpO(QUIAKTUKH PACIIPOCTPAHEHHSI BUPYCHBIX
3aboneBanuii (B Tom unciae BUY-undeximnm)

Toro yacos 1o teme 9

8

Tema «’Ku3HeHHBIH UK KJIETKHW»

8.1

DKU3HEHHBIN 1IUKIT 1
KJIIETKA

Ki1eTouHBIi UK, €ro Nepuoabl U
perymsus. MaTepdasza u Mutos.
Oco0eHHOCTH MPOIIECCOB, MPOTEKAIOIINX B
uHTEpdase.

[loaroTroBka KJIETKU K JEJIECHUIO.
[IpecunTeTnueckuii (IOCTMUTOTHYECKUI),
CUHTETUYECKUH U IIOCTCUHTETHYECKUM

(IpeMUTOTUYECKUI) IEPUOIBI

PackpbIBaTh cosepikaHne TEPMUHOB U
MOHSITHI: KIETOYHBIN ITUKI, HHTEep(a3a.
[lepeuncasTh IEpUOABI )KU3HEHHOTO 1IUKIIA
KJIETKU U XapaKTepU30BaTh

[IPOTEKAIOIIUE B HUX MPOLECCHI
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MHTEp(a3bl.

JlemoHcTpanun

Tabnuysl u cxemol: «KU3HESHHBIN ITHKIT
KICTKU», «MHUTO3»

8.2

Matpuunsiii cuare3 JJHK.
X pOMOCOMBI

Martpuunsiii cunte3 JIHK - penukanus.
[IpuHnmne! permkannu JJHK:
KOMIUIEMEHTAPHOCTh, MTOTYKOHCEPBATUBHBIN
CHUHTE3, aHTUIIAPAJUIEIbHOCTh. MeXaHu3M
permukanuu J{THK. Xpomocomsl. Ctpoenne
xpomocoMm. Tenomepsl U Teaomepasa.
XPpOMOCOMHBIN Ha0OP KJIETKU - KAPUOTHII.
JMTIIONTHBIN 1 TaTUIOUIHBIN HAaOOPhI
XPOMOCOM. [ OMOJIOTHYHBIE XPOMOCOMBI.
[1oJ10BBIE XPOMOCOMBI.

JleMmoHCTpanuu

Tabauywl u cxemovl: «KU3HSHHBIN ITUKIT
KJIETK», «CTPOCHUE XPOMOCOMY,
«Pemmukanus [JHK».

OO0opyaoBaHMe: CBETOBOI MUKPOCKOIT;
MHKpoIpenapartsl: «MHUTO3 B KIIETKax
KOpEIIKA JIYKa».

JlabGoparopHasi padora «/3yueHue
XPOMOCOM Ha rOTOBBIX MUKpOIIpenapaTax»

PackpbIBaTh COIEpKAHNE TEPMUHOB U
MOHTHI: pernKanus (peaymnKamms),
KOMILJIEMEHTAPHOCTb, aHTUIIAPAIIIEIIbHOCT,
JIHK-nonmumepasa, Temomepa,
[pEIJIMKAILIMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN HA0OP, HYKJICOCOMBI,
CECTPUHCKHE XpOMaTHU/bl, LIEHTPOMEPA,
KAPUOTHUII, TAIUIOUIHBIN U AUTLIOWTHBIHI
HAa0Op XPOMOCOM, TOMOJIOTMYHbIE
XPOMOCOMBI, ITOJIOBBIE XPOMOCOMBI.
XapaKTepHu30BaTh CTPOEHUE XPOMOCOM,
KApHUOTHUIIOB OPTaHU3MOB.

[lepeuncinsaTs npuHIumbl perukanuu JJHK
1 JaBaTh UM COJEP>KATEIbHYIO
XapaKTEPUCTHUKY.

OnuchIBaTh MEXaHU3M PEITUKALINT

JIHK.

CxemMaTH4ecKk U300paxarb CTpOCHHE
MeTa(a3zHONH XPOMOCOMBI.

Paznuuath XpOMOCOMBI HA MUKpOIIpENaparax

1 MUKpodoTorpapusx
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8.3

JleneHue KIeTKH -
MHTO3

Jlenenue kiaeTku - Mmuto3. CTaauy MATO3a B
[IPOUCXOSIINE B HUX MPOIECCHI. THIIBI
MuTo3a. KapruokrHes u IIUTOKUHE3.
buonornueckoe

3HAYCHHE MUTO3A.

JlemoHcTpanumn

Tabnuywl u cxemvi.: «KN3HEHHBIN UK
KIEeTKI», «CTpOoeHHE XPOMOCOMY,
«Perumukanus JJHKY, «Muto3».
O0opynoBaHMe: CBETOBOI MUKPOCKOIT;
MUKporpenaparsl: «MHTO3 B KIeTKax
KOpEIIIKa JTyKay.

JlaGopaTopHasi pabora «HabGmronenue
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOMpEenapaTax)»

PackpbIBaTh conepikaHne TEPMUHOB H
MOHSATUI: MUTO3, TIpodaza, metadasa,
aHagasa, Ternodasza, KapUOKHHE3, IUTOKUHES,
BEpPETEHO JIeNICHNs, MeTada3Has TUIaCTUHKA,
Oopo3/a aeneHus.

[lepeunciasaTh MOCIEA0BATEILHOCTh CTA TN
MHUTO3a ¥ OIKCHIBATH POUCXOISAIINE Ha HUX
nporiecchl. CpaBHUBATH OCOOCHHOCTH
MPOTECKAHUSI MUTO3a B PACTUTCIIbHBIX U
PKHBOTHBIX

KJIETKaX.

OOBSICHATH OMOJIOTHYECKUI CMBICT

MHTO34.

PasnuuaTh cTaguyd MUTO3a HA
MUKpOTpernaparax 1 MUKpodororpapusx

8.4

Perysiius ’KU3HEHHOTO
[UKJIa
KJIIETOK

Perynsius MUTOTHYECKOTO IIUKIIa KJIETKH.
[IporpamMmmupyemMast KJieTouHas Tuoeb -
aIioITo3.

Knerounoe s1po, XpOMOCOMBI,
(GyHKIIMOHAJIbHASI TCHOMHKA.
JlemoHcTpanumn

Tabauyvt u cxemol: «KU3HEHHBINA UK
KIETKN», «CTPOCHUE XPOMOCOMY,
«Permukanus JIHK», «Mutos»

PackpbiBaTh copepkaHie TEPMHUHOB U
MOHSATHIN: aroITo3, Mpoaudepanus,
mudpepeHITupoBKa.

XapaKkTepu30BaTh PETYJIISAIIUIO
MUTOTHYECKOTO ITMKJIa KIETKH.

OOBSACHATH OMOJTOTUYECKHUI CMBICIT
3aIporpaMMHPOBAaHHON KJIETOYHON THOEH -
aIroITo3a.

'YcraHaBIMBAaTh B3aUMOCBSI3b MEKTY
TOMEOCTa30M KJIETOK U UX THOCIBIO

IToro yacos o TemMe

63



Tema « CTPOEHUE U ®YHKIIUU OPTAHU3MOB»

9.1

OpranusMm  Kak
[es10e

eIUHOE

1

buonornueckoe pasHooOpa3ue OpraHu3MOB.
OHOKJIETOYHBIC, KOJIOHHAJIHHBIE,
MHOTOKJICTOYHBIC

OpTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U
PKU3HEEATEIbHOCTH OHOKJIETOUHBIX

OpraHu3MOB. bakrepun, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJOPOCIIH, Ipyrue IIPOTHUCTHI.

KononnanbpHbIC OpraHuU3MBblI. B3aumocBs3b

JacTen MHOI'OKJICTOYHOI'O opraHusma.

TkaHu, Opranbl M CHCTEMbl OpTaHOB.
OpranusMm kak eguHoe 1enoe. ['omeocras.
JleMmoHCTpanuu

Tabauyel u cxemol: «OAHOKIETOUHBIE
BOZIOpOCIN», « MHOTOKIIETOUHbBIE
BOJI0pocin», «bakrepuny, «IIpocrenmumey,
«OpraHbl IBETKOBBIX pacTeHU», «CHUCTEMBI
OpraHOB [TO3BOHOYHBIX KUBOTHBIX),
«BHYyTpeHHEee CTPOEHHE HACEKOMBIX).
O0opynoBaHMe: cBEeTOBOI MUKPOCKOIT;
MUKpOIpEnapaThl

OJHOKJICTOYHBIX OPIraHU3MOB; JKMBBIC

PK3EMIUISIPbl KOMHATHBIX PACTEHUN;

PackpbIBaTh cosep:kaHue TEPMUHOB U
MOHSTHI: OPraHu3M, OpTraH, OpraHeIlIbl,
CUCTEMa OpPraHoB, almnapar,
(byHKIMOHANIbHASA CUCTEMA, TOMEOCTa3.
[lepeuncasTh CTPYKTYpHO(YHKIMOHAIbHbBIE
YacTH OJJHOKJIETOYHBIX, KOJIOHHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKAHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh OCOOCHHOCTH CTPOEHUS U
PKU3HEESITEIIbHOCTH

0JIHOKJICTOYHBIX OPraHU3MOB,
KOJIOHUAIbHBIX, MHOTOKJIETOYHBIX

1 MHOTOTKaHEBbIX OpraHu3MoB. CpaBHUBAThH
MexTy cOOO0M OJJHOKIIETOUHBIE,
KOJIOHUAJIbHBIE,

MHOTOKJIETOYHbIE 1 MHOTOTKaHEBbIE
OpraHU3MbI
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repOapuu pacTEHUN pa3HbBIX OTJICIIOB;

BJIQYKHBIE PEIIAPaThI

PKHBOTHBIX

9.2 (Txanu pacTeHHii Tkanu pacreHuii. THIBI  PacTUTENLHBIX|PACKPBIBATE COJEPIKAHUE TEPMUHOB U
TKAHEH: 06p330BaT€JIBHa$I, HOKpOBHaﬂ,HOHHTHﬁZ TKaHb, SIIUJICPMHUC, npo61<a, KOpPKa,
MPOBO/IAILAS, OCHOBHAS, my0, IpeBecrHa, TPEBECUHHbBIC BOJOKHA,
MexaHndeckas. OCOOCHHOCTU CTPOCHUS, Ty OsIHBIE BOJIOKHA, COCY/IB,
GyHKIMN ¥ pacTiooKeHHS TKaHEeH B KaMCHHUCTBIE KIETKU.
opraHax paCTeHHﬁ. XapaKTepI/ISOBaTI) TUIIBI PACTUTCIIbHBIX
JleMOHCTp AT TKaHel: oOpa3oBareabHas, HOKPOBHAs,
Tabauywl u cxemol: « TkaHU pacTEeHUN», [IPOBOJAIIAsA, OCHOBHAs, MCXaHUYICCKAL,
«OpraHbl IIBETKOBBIX PACTCHUI, MEPEUUCIISATh OCOOEHHOCTH UX CTPOCHUS U
«KopHeBble cucTeMbl», «CTpoeHHe cTe0s», [BHIIOIHAEMbIE (QyHKIUK
«CTpoeHue TUCTOBOM
MJIACTUHKI.
OO0opyaoBaHMe: KUBbIC YK3EMILISAPHI
KOMHATHBIX PACTEHUI; CBETOBOM
MUKPOCKOIT; MUKPOIIpenapaTsl TKAHE.
JlaGopaTopHasi padora «/3yueHue
TKaHEH pPacTEHUN»

9.3 |TkaHu KUBOTHBIX TKaHU KUBOTHBIX U YEJIOBEKA.

1 4YCJIOBCKa

TUIbI )KUBOTHBIX TKAHEH:
PIIUTEINAIbHAS, COSIMHUTEIIbHAS,
MBbIIIIeYHast, HepBHast. OCOOCHHOCTH
CTpOCHHMS, QYHKIIMN ¥ PACIIOIOKESHHUS
TKaHEH B OpraHax >KMBOTHBIX

PackpbiBaTh conepkaHue TEPMUHOB U
[MOHSATUMN: SMUTENINI, CEKPET, MBIIIICYHbIE
BOJIOKHA, HEUPOH, HEUPOTJIHS.
XapaKTepu30BaTh TKAHU KUBOTHBIX U
YeJI0BEKa: JIUTENINAIbHAs,
COCMHUTEIIbHAS, MBIILICYHAs, HEPBHAS;

1 4CJIOBCKA.
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JlemoncTpanumn

Tabnuywl u cxemvi: « TKaHU )KUBOTHBIXY,
«Ckenet yenoBekay, «lIumeBapurensHas
cuctemay, «KpoBeHOCHas cUCTEMaY,
«JlpixarenbHas cucrema», « HepBHas
cuctemMay, «Koxay, «MplliedHas
CHCTEMay.

OO0opynoBaHMe: CBETOBOI MUKPOCKOIT;
MUKpoTpenaparsl TkaHei. JlabopaTtopHas
padora «l3yueHue TKaHel )KUBOTHBIX

[EPEYUCIISITH OCOOEHHOCTH UX CTPOEHUS U
BBITIOJIHSAEMbIE (PYHKIIMH

9.4

Opranbl. CucTeMbl
OpraHoB

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE
opranbl pacTeHui. Opranbl U CUCTEMBbI
OpraHoOB KUBOTHBIX U YesloBeKa. DyHKIIUU
OpraHoB U CUCTEM OPraHOB.
JlemoHcTpanumn

Tabauyvt u cxemol: «OpraHbl IIBETKOBBIX
pacteHuii», «KopHeBbIE CUCTEMBIY,
«Ctpoenue cTedist», «CTpoeHHE TUCTOBOM
JIaCTHHKNY, «CKeNeT YeaoBeKay,
«[InmeBapuTebHas CUCTEMAY,
«KpoBeHoCHas cucteMay,

«JIpIxaTenbHas cucreMay, «BeiaenurenbHas

cucremay, «HepBHas

PackpbIBaTh coAep:KkaHUE TEPMUHOB U
MOHSATUI: OpPTaH, KOPEHb, MOOET, IBETOK,
[1JIOJI, CeMsI, TIOJIOBBIC JKEJIC3HI,

[MOJIOBBIE TIPOTOKU, KOMYJISITUBHBIE
OpraHbl, CUCTEMbI OPTAHOB.
XapakTepu3oBaTh BEreTaTUBHBIC U
reHEepaTUBHBIC OPTraHbl PACTCHUM,
COMaTHYE€CKHUE U PETYJIATOPHBIC OPTaHbI
PKUBOTHBIX; TIEPEUUCIIATh OCOOCHHOCTH UX
CTPOCHHMS U BBITIOJHIEMbIC (DYHKITHH.

'Y CTaHABJIMBATH B3aUMOCBSI3U MEXKIY
CTPOCHHEM OPTaHOB U UX PYHKIIUSIMHU.
PaznuyaTh BUIbI TKAHEW, OPTraHbl U CUCTEMBI
OpPraHoB, B TOM YHUCJIE

yeII0BeKa, Ha MUKpOTIpenaparax,
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CUCTEMAY, « JHIOKPUHHAS CUCTEMay.
O0opyaoBaHMe: KUBbBIC YK3EMILISPEI
KOMHATHBIX paCTeHUI; repOapuu pacTeHUI
[Pa3HBIX OT/EJIOB; CKEJIEThl TO3BOHOYHBIX;
KOJUIEKIIMUA OECTIO3BOHOYHBIX )KMBOTHBIX;
BJIQ)KHbBIE TIPETIapaThl ’)KUBOTHBIX, CKEJIET
YyesIoBeKa.

JlaGopaTopHasi padora «/3yueHue
OpraHoOB IIBETKOBOT'O PACTEHUS

BIIQXKHBIX MperapaTax, repoapusix u
MukpodoTorpadusx, Tabaunax, MoAEIAX U
MYyJIshKaX

9.5

Ornopa Tena oprannu3MoB

Ornopa tena opraun3zMoB. Kapkac pacteHui.
CKeJeThl OTHOKJIETOYHBIX

1 MHOTOKJIETOYHBIX KUBOTHBIX.

Hapy>xHb1li 1 BHYyTPEHHUM CKEJIET.
CTpoeHue U TUTIBI COEIMHEHUS KOCTEM.
JleMmoHCTpanuu

Tabauywl u cxemor: «CTpoeHHUE CTEOIA»,
«CTpoeHue TMCTOBOM IIIACTUHKNY, « CKeNeT
yeroBekay. O0Opya0BaHMe: CKEIeThI
[M03BOHOYHBIX; BJIAYKHBIE IIpeNapaThl
PKUBOTHBIX; CKEJIET YEJIOBEKA;

[PaKOBUHBI MOJUTFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTJIOKOKHUX

PackpbIBaTh cojiep:kaHue TEPMUHOB U
MOHSATUN: OTIOPHBIC CUCTEMBI, 000JIOUKHU
KJIETKU, (PUOPUILIBI, KapKac, Hapy KHbIN
CKeJleT (XUTUHOBBIN TTOKPOB),
UJIPOCTaTUYECKUIN CKEJIET, BHYTPEHHUMN
CKEJIET, KOCTH (IUIMHHBIE, KOPOTKHUE,
MJIOCKHE), COCIMHEHUsT KOCTEH,
HETO/IBIKHBIE (IIIBBI), TOJTYTOIBUKHBIE,
MOJIBIKHBIE (CYyCTaBBbI), OTJICNBI CKEJIeTa
MO3BOHOYHBIX KHUBOTHBIX: UEpeT, OCEBOI
CKeJeT (MI03BOHOYHUK, TPy IHAs KIIETKa,
XOpAa), mosica KOHEYHOCTEH, CBOOOTHBIC
KOHEYHOCTH.

OnuchIBaTh HAPYKHBII U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U TUIIBI

COEeIMHEHNS KOCTEM.
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'Y cTaHaBIMBATh B3aMMOCBSI3U MEXKIY
CTPOEHUEM OMOPHBIX CUCTEM M UX
(YyHKIUSMU B OpraHU3ME.

CpaBHUBATh CTPOCHHUE OIOPHBIX CUCTEM
[pacTeHUN U )KMBOTHBIX

9.6

J[Br>xkeHUE
OpraHUu3MOB

JIBr>KeHME OpraHu3MoB. [[BrkeHue
OJIHOKJIETOYHBIX OPraHU3MOB: aMeOOUTHOE,
PKI'YTUKOBOE, peCHUYHOE. JIBrKeHne
MHOTOKJIETOYHBIX PACTEHUI: TPONU3MBI U
HAaCTHHU. /[BU’KEHHE MHOTOKJIETOYHBIX
PKUBOTHBIX M YEJIOBEKA: MBIILICYHAs
cuctema. Pediexc. CkeneTHbIE MBIIIIBI U
ux padoTa.

JleMmoHCTpanuu

Tabnuyst u cxemvl: «OIHOKICTOYHBIC
BOJlO0pocin», «IIpocrenime,
«CTpoeHue MpIb, «MbleyHas
CHUCTEMA)

PackpbIBaTh CoJiepKaHUe TEPMUHOB H
MOHSITHI: IBFOKCHUE, JIBUTATCIBHBIC
OpTraHeIlIbl, IBUKCHHUE MPOCTCHIIINX
(amebouIHOE, KTYTHKOBOE, PECHUYHOE),
NIBUKCHHUE pACTEHUH (TPOMU3MBbI, HACTHN),
MBIIIICYHBIC CUCTEMBI (COKPATUTEIIbHBIC
BOJIOKOHIIA, KO’KHO-MYCKYJIbHBIH MEIIIOK,
CKeJIeTHasi MyCKyJaTypa), CKeJIeTHasi MBIIIIIA
(MBIIIIEYHOE BOJIOKHO, MHO(DHOpHIIIA),
BBICIIIUE JIBUTATEIbHBIC IICHTPHI, padoTa
MBI (JBUTATEIbHASI, COMAaTHYECKas),
MBIIIICYHOE YTOMJICHUE.

XapakTepu30BaTh BUJIbI IBUKCHUS
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOUHBIX
OpTaHU3MOB.

OnuceIBaTh CKEJIETHBIC MBIIIIIBI U UX padoTy.
YcTaHaBIMBAaTh B3aMMOCBSI3b

MEXKJTy CTPOCHHEM OIOPHBIX CUCTEM

1 IBMOKCHUAMU OPraHU3MOB
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9.7

[InTanue opraHu3MoB

[Tutanue oprannsmos. [lormonienne Boapl,
YTJIEKUCIIOTO ra3a

Y MUHEPAJIBbHBIX BEIECTB PACTEHUSIMH.
[IuTaHue )KMBOTHBIX.

BHYTpHIIOJI0CTHOE U BHYTPUKIIETOYHOE
nuiieBapenue. [lutanue No3BOHOYHBIX
PKUBOTHBIX. OT/IEbI TUIIEBAPUTEIHLHOTO
TpakTa. [InieBapuTenbHbIe KeEIE3bl.
[InieBapuTenbHas CUCTEMA YEIOBEKA.
JleMmoHCTpanuu

Tabnuyst u cxemsvi: «KUAIEUHOMOIOCTHBIEY,
«IIumeBapurenpHasa cucrema», «Cxema
MUTaHUS PACTCHUI.

OO0opyaoBaHMe: KUBbIC YK3EMILIAPHI
KOMHATHBIX pacTeHUI; 000pyJ0BaHUE IS
IEMOHCTpPAIMU TOYBEHHOTO U BO3AYLIHOTO
MUTaHUs pPAaCTEHMI, paclIeIJICHUsI KpaxMmasa
1 OETKOB 101 eiicTBUEM (EPMEHTOB

PackpeiBaTh conepkaHue TEPMUHOB U
[MOHATHN: IUTaHUE, ITUIICBAPEHUE,
[ULIEBAPUTEIBHBIC BAKYOJIH, KHILICYHAs
M0JIOCTb, MUIIEBAPUTENbHASA TPYOKa,
MMUILEBAPUTEIbHBIN TPAKT,
MULIEBAPUTEIIBHBIC KEIE3bI,
MULIEBAPUTEIBHBIC COKHA. XapaKTEepHU30BaTh
[MMTaHUE )KUBOTHBIX; BHYTPUIIOJIOCTHOE U
BHYTPUKJIETOYHOE

[ULIEBAPCHHUE.

Pasznuyath Ha M300pakeHUAX (CXeMax,
TabJIMIax, MyJIsiKax) OTJENbI
MULIEBAPUTEIIBHOIO TPAKTA

U [TULIEBAPUTEIIHYIO CUCTEMY

YEJIOBEKA.

'Y cTaHaBIMBAaTh B3aUMOCBSI3H MEXTY
CTPOCHUEM OpPTaHOB IMHUILEBAPECHUS

9.8

J[pIxaHue opraHusmMoB

JIpixanue opranu3moB. /[pIxaHue pacTeHUN.
Jlpixanue xuBOTHBIX. uddy3us ra3zos
yepes NOBEPXHOCTh KIeTKU. KoxkHoe
NIbIXaHUE.

JlpIxaTenbHasi TOBEPXHOCTD. JKabepHoe u

JICTOYHOC JbIXaHUC. I[BIX&HI/IC

PackpbIBaTh coziepikaHue TEPMUHOB U
MOHSTHI: bIXaHue, AU dy3usi, KOKHOE
NIBIXaHUE, OPTaHbI JIBIXaHUS, JbIXaTeIIbHbIC
NIBUYKCHUS, JIBIXATCIIbHBIA IEHT], JICTOYHBIC
00BbEMBI, JKM3HEHHAs

CMKOCTbD JICTKHX.
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[M03BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCII0KHEHUE CTPOCHUS
JIETKUX TTO3BOHOYHBIX )KMBOTHBIX.
JlpIxaTenpHas cucTemMa 4ea0BeKa.
MexaHn3M BEHTWISALNH JIETKUX Y TITUI] U
MJICKOITUTAIONINX. Perymnsius nprxanus.
JlpixaTenbHble 00BEMEI.
JlemoHcTpanumn

Tabauywl u cxemol. «JlprxarenbHas
CHUCTEMa.

OoGopynoBanue: o6opya0BaHHE IS
IEMOHCTpPALMHU OMBITOB 110 U3MEPEHUIO
PKU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
NIbIXaTEJIbHbIX

BYKECHUN

XapakTepHu30BaTh JbIXaHUE PACTCHUM;
TBIXaHUE )KUBOTHBIX M YEJIOBEKA.
OnuchIBaThH BOJIIOIMOHHOE YCI0KHEHUE
CTPOCHHUS JIETKUX

MO3BOHOYHBIX KUBOTHBIX.

Paznuyarh Ha M300pakeHUAX (CXeMax,
Ta0IUIaX, MYJISDKAX) IbIXaTeIbHYI0 CUCTEMY
YeIOBeKa.

OnuchiBaTh MEXaHU3M BEHTUJISIIUU JIETKUX Y
MTUIL] 1 MJICKOTIUTAIONTUX. Y CTAHABIUBATH
B3aMMOCBSI3U MEXK/y CTPOEHUEM OPTaHOB
TBIXaHUS U UX (PYHKIIUSAMH B OpTaHU3Me

9.9

Tpancnopt BelecTs y
OpraHu3MOB

TpaHcmopT BelecTB y OpraHu3MoB.
TpaHcrOpTHBIE CHCTEMBI PACTEHUH.
TpaHcropT BeliecTB y >KUBOTHBIX.
KpoBeHocHast crucTeMa U ee OpraHsbl.
KpoBeHocHas crucTema Mo3BOHOYHBIX
PKUBOTHBIX M uesnoBeka. Cepaie,
KPOBEHOCHBIE COCY/IbI 1 KPOBb.
Kpyru kpoBooOpaiieHus. DBOTIOIUOHHBIC
YCIIOKHEHUSI CTPOEHUS KPOBEHOCHOU
CHUCTEMBI

MO3BOHOYHBIX KUBOTHBIX.

PaboTa cepama u ee peryJsiusi.

PackpbIBaTh cojiepkaHHE TEPMUHOB U
MOHSTHI: TPAHCIIOPT BEIIECTB, TPAHCIIOPT Y
pacTeHH, KPOBEHOCHAs! CUCTEMa KUBOTHBIX,
KPOBb, TUIa3Ma, OPMEHHBIC SJIEMEHTHI,
KPOBOOOpAIIICHUE, KPYT'H KPOBOOOpAIIICHHMS,
CepACUHbIN 1K, TuMdooOpaIeHue,
mumda, TuMdaTuueckue Cocy/bl,
muMbaTHIECKUE Y3IIbl, BHYTPEHHSIS Cpejia
opraHu3ma.

XapaKkTepu30BaTh TPAHCIIOPT BEUIECTB
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JlemoHcTpanun

Tabauyel u cxemol: «Opranbl IBETKOBBIX
pacTeHni», «KOpHEBBIE CUCTEMBI»,
«Ctpoenue ctedinsn», «CTpoeHue TuCTOBOU
TUIACTHUHKW», «KpOBEHOCHAs cuctemay,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
PKUBOTHBIX)

Yy pacTeHuil U O€CTIO3BOHOYHBIX
PKUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
PKUBOTHBIX M UEJIOBEKA.

Paznuyath Ha M300pakeHUAX (CXeMax,
Tab/IMLax, MyJsKax) KpOBEHOCHYIO U
MUM(paTHIECKYI0 CUCTEMY YeJIOBEKa.
YcTraHaBJIMBaTh B3aUMOCBS3U

MEX/1y CTPOEHHUEM OPraHOB
KPOBOOOpaIIeHUs U UX PYHKIMSIMU B
OpraHu3mMe

9.10

Briaeinenue Yy OpraHu3MoB

Brinenenue y oprannu3sMoB. Beienenue y
pacteHuid. Beigenenue y KUBOTHBIX.
CokpaTtutenbHbie Bakyosid. Oprassl
BblJIcTIeHUs. DUIbTpaLMs, CEKPEIUs U
00paTHOE BCachIBaHUE KaK MEXaHU3MBI
paboThl opraHoB BeiaeneHUs. CBs3b
MOJIOCTH Te€Jla C KPOBEHOCHOU U
BBIJICTIUTEIIbHON cuctemMaMu. Beigenenue y
[MO03BOHOYHBIX ’KUBOTHBIX U YSJIOBEKA.
[Touku. CTpoeHue u GyHKIIMOHUPOBAHUE
He(poHa. OOpa3oBaHre MOYH Y YEJIOBEKA.
JlemoHcTpanumn

Tabnuywl u cxemsi: «BeiaenuTeabHas
CHCTEMa)

PackpbIBaTh COJepKaHUE TEPMUHOB H
MOHSATHI: BBIJICIICHUE, TYTTAIUs, JTUCTOTA/,
COKpaTUTEILHBIC BaKyOJIH,

W3BUTHIC KaHAJIBIIBI, 3BE3J9AThIC KICTKH,
BBIJICIIUTEIbHBIC TPYOOUKH, MATLITUTHEBHI
COCY/JIbI, TOYKH, MOYCTOYHHUK, MOUCBOM
My3bIpb, HEPPOH, MOYA.

XapaKkTepu30BaTh MPOIIECC BBIICICHUS Y
pacTeHUH U )KUBOTHBIX.

PaznuuaTh Ha M300pakeHUAX (CXeMax,
Ta0JIIIaxX, MyJIsKax) BbIICTUTEIbHYIO
CHUCTEMY YEJIOBEKa.

OnuceiBaTh MEXaHU3M (QYHKITMOHHUPOBAHUS

HedpoHa; mpoiiecc 00pa3oBaHUsS MOYH.
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Y cTaHaBIMBATh B3AUMOCBSI3U MEX]TY
CTPOEHUEM OpPraHOB BBIJAECIECHUS U UX
(GYHKIUSIMU B OpraHUu3Me

9.11

3amura y OpraHu3sMoB

3anmra y OpraHu3mMoB. 3aiura y
OJHOKJIETOYHBIX OPTraHU3MOB.

Criopsl OaKTepHii ¥ ITUCTHI MPOCTEUIITHX.
3anmTa y MHOTOKJIETOYHBIX PACTEHUM.
Kytukyna. Cpeactsa nacCUBHOMU U
XUMHWYECKOH 3a1uThl. DUTOHIIUILI.
3anmTa y MHOTOKJIETOYHBIX )KUBOTHBIX.
[loKpOBBI ¥ UX NPOU3BOAHBIE. 3aIIUTA
opranusma ot 0osie3Heit. IMMyHHast
cucreMa yenoBeka. KieTounslil u
r'yMOpaJIbHbIH UMMYHUTET. BpOKI€HHBIA U
MpUOOPETEHHBIN crieruduaecKuit
UMMYHUTET. Teopus KIIOHAIbHO -
cenekTuBHOTrO MMMyHuTeta (I1. Dpnux,
@®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHnu3MoB. Poiib
BPO>XJICHHOI'0O UMMYHHUTETA B Pa3BUTUHU
CHCTEMHBIX 3a00seBanmii. JleMOHCTpanuu
Tabnuywvt u cxemvr: «Koxa», «IMMyHHUTET,
«Ctpoenue ctebinsn», « CTpoeHue TUCTOBOU
[JIACTUHKI

PackpeIBaTh coAep:kaHUE TEPMUHOB U
MOHATUI: KaIlCcyJja, SH0CIopa, 11cTa,
KYTHKYJa, CPEJACTBA NACCUBHOMW 3aIlUTHI,
CpEACTBa XMMUYECKOM 3aIUThI, KOKHBIE
[MOKPOBBI,

MMMYHUTET, HIMMYHHAsI CUCTEMA,
AHTHUTCH, aHTUTEIIO.

XapakTepu3oBaTh BUbI 3aIIUTHI Y
OJIHOKJIETOYHBIX ¥ MHOT'OKJICTOUHBIX
OpraHU3MOB.

OnuceIBaTh CTPOCHUE KOKHBIX ITOKPOBOB U
MX TIPOU3BOIHBIX.

Paznnuath Ha N300pakeHUIX (CXemax,
Ta0IuIaxX, MyJIsDKax) OpraHbl UMMYHHOU
CHCTEMBI UeJIoBeKa. Y CTaHABJIUBATD
B3aMOCBS31 MEXy CTPOCHUEM OPTraHOB
3aIUTHI U UX (YHKIIUSIMU B OPTaHU3ME
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9.12

Paznpaxumocts
U perymsius

Yy OpraHu3MOB

Pa3apaxxuMocTh U peryisiius

y Opranu3MoB. Pa3apaxumMocTb

Yy OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazapaxuMoCTh U perynsius
y pacTeHuil. PocToBbIE BENIeCcTBa U UX
3HAYEHUE.

Hepsnas cucrema u pediektopHas
peryJsnus y >KUBOTHBIX. HepBHas
CUCTEMa U €€ OT/IeJIbl. DBOJIOLNOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM
CHUCTEMBI y JKUBOTHBIX. OTIeNbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX
PKUBOTHBIX. Pednekc u pedriektopHas

nyra. be3ycioBHBIE U YCIOBHbBIC
pedIIeKcHl.

['ymopanibHas peryisuus

W SHJIOKPUHHASI CUCTEMA KMBOTHBIX
1 yesoBeka. JKenesbl 3HAOKPUHHOM
CHCTEMBI U UX TOPMOHBI. [[ercTBue
FOPMOHOB. B3auMoCBsA3b HEPBHOU
1 SHJIOKPUHHOM cucTeM. [ unoraimamo-
runoduszapHas cucrema.
JlemoHcTpanumn

[ lopmpem: . 11. [1aBnos.

Tabauyet u cxemol: «CTpOCHHUE THAPHDY,
«Ctpoenue miaHapun», «BHyTpeHHee

CTPOCHHC JOXKIACBOI'O YCPBA»,

PackpbIBaTh cosiep>kaHue TEPMUHOB

W ITOHATHN: pa3IpaKUMOCTb,
PETyJISILNS, TAKCUCHI, POCTOBBIE
BEIIECTBA (AyKCHHBI), HEpBHAs CUCTEMA,
pednexkTopHas peryisnus, pediexc,
pedaekTopHas 1yra, nepeHuil MO3r,
[IPOMEKYTOYHBIA MO3T, CPETHUN MO3T,
MO3KEUOK, ITPOJOJTOBATHIA MO3T,
BereTaTUBHAs HEPBHAs CUCTEMA,
ryMoOpajbHasi peryJisilius, TOPMOHBI,
PHIOKPUHHAS CUCTeMa, TUIIOTallaMo-
runoguszapHas cucTema.
XapakTepu30BaTh pa3ApaKMMOCThb

Y OJJHOKJIETOYHBIX OPTaHU3MOB

U pe(hIEKTOPHYIO PETYJIISALUI0

Y )KABOTHBIX.

PaznnuaTh Ha U300pakeHUsAX (CXeMax,
TabIUIaX, MyJISDKaX ) HEPBHYIO CUCTEMY
1 €€ OTJEJIbI; OTJEINBI TOJIOBHOIO MO3ra
[I03BOHOYHBIX KMBOTHBIX.

OnuceIBaTh TYMOPaJIbHYIO PETYJIALUIO
Y )KUBOTHBIX.

PasznuuaTe Ha M300pakeHUsAX (CXeMax,
TabIUIaX, MyJISDKaX) SHIOKPUHHYIO

CHUCTEMY )KUBOTHBIX U YEJIOBEKA.
Ha3zbiBaTh *ese3bl SHIOKPUHHON

CHUCTCMbI YCJIOBCKA U Bblpa6aTI>IBaeMI>Ie
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«HepsHast cucrema poio», «HepBHas
cucTema JIArymkmn», «HepsHas cucrema
pecMbIKaroImuxcsa», «HepBHas cuctema
nTuny, «HepBHas cucrema
MIIeKonuTamux», «HepBHas cucrema
YeJI0BeKa», « IHAOKPUHHAS CUCTEMA,
«Pednekcy.

O0opyaoBaHme: MOJIEITU FOJOBHOTO MO3ra
[pa3IMYHBIX JKUBOTHBIX

MM TOPMOHBI.
OnucelBaTh A€WCTBHE TOPMOHOB.

Y cTaHaBIMBATh B3AUMOCBSI3U MEXTY
CTPOCHHEM OPraHOB HEPBHOM U
PHIOKPUHHON CUCTEM U UX (PYHKLIHSIMH B
OpraHu3Me. XapakTepu3oBaTh
DBOJIFOLIMOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOW CHCTEMBI Y KHUBOTHBIX

ITOro 4acos 1o TemMe

17

10 [Tema «PASMHOXEHUWE U PABBUTUE OPI'AHU3MOB»
10.1 dopmbr Pa3MHOKCHHSI 1 dopMbI pa3MHOKEHHSI OPTaHNU3MOB:
OpraHHU3MOB Oecronioe (BKIIFOYAsi BErETaTUBHOE) U PacKpbIBaTh COZIEPKAHNE TEPMUHOB

moJioBoe. Bupl 6€crooro pa3MHOKEHUS
MOYKOBAHUE, CIIOPYJIALHS, parMeHTaIs,
KJIOHUPOBaHUE.

JleMmoHCcTpanuu

Tabruywl u cxemsi: «BereraTuBHOE
pa3sMHOXeHHe», « Tumsl 6ecroaoro
pa3MHOXEHU», «PasMHOXKEeHNE
XJ1aMUJIOMOHAIb», «Pa3MHOKEeHHE
PBIJICHB», «Pa3MHOXKEHHUE TUAPHDY

MOHSTHI: pa3MHOXEHHE, POCTOE JeJICHUE,
MOYKOBAHUE, CIIOPYJISIIHS,

BEereTaTUBHOE pa3MHOXKEHHE, (pparMeHTalus,
KJIOHUPOBAHUE, TAMETHI, CIIEPMATO30M /T
(cnepMmuii), stilieKIeTKa, 3UroTa,
KOHDBIOTAIIHSL.

[lepeuncnsTe ocoOeHHOCTH OEcroyioro u

[10JIOBOTO Pa3MHOKEHHUS OpraHU3MOB.
XapakTepu3oBaTh CYHIHOCTb U (DopMmbI
Oecroyioro  pa3MHOXKEHHUS  OPraHU3MOB;

OuosoruuecKoe 3HaueHue OEcIoIoro
Pa3MHOKEHUS.
Paznuuars copy Kak crenuaain3upOBaAHHYIO

KJIETKY, MPEHA3HAYCHHYO JIs1 6€CII0IOT0
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Pa3MHOKEHUS, U CIIOPbI OAKTEpUil.
OOBSCHIATH NPEUMYIIIECTBA I10JIOBOIO
pa3MHOXKEHHUS HaJl OecroiabiM. PackpbeiBaTh
[POJIb KIIOHUPOBAHUS B CEJIEKLIUU U CEIbCKOM
XO0351CTBE

10.2

[looBoOE
Pa3MHOXEHHE.
Meitio3

[TonoBoe pa3mHoxkeHue. [1on0BbIE KITETKH,
vy raMetsl. Meito3. Ctaguu Meito3sa.
[loBenneHne XpoMOCOM B MEHO3€.
Kpoccunrosep. buonornueckuii cMbiCi
Meii03a 1 MOoJ0BOro npoiecca. Meito3 u ero
MECTO B KU3HEHHOM ITUKJIE

OpTraHU3MOB.

JleMmoHCTpanuu

Tabnuywl u cxemol: «Mero3»,
«XPOMOCOMBI»

PackpbiBaTh Co/iepKaHNE TEPMUHOB U
MOHSATUIN: MEi103, OMBAJICHTHI, KPOCCUHTOBED,
WHTEPKUHE3,

HE3aBUCUMOE PacClpeICIICHUE;
KPOCCHHTOBED.

Pasznuyath Ha M300paKeHUAX (CXeMax,
Ta0IMIaX) U MUKPOTIperapaTax 3pesbie
[10JIOBBIE KJIIETKH MJIEKOIUTAIOIINX

1 OpraHbl pa3MHO>KEHUS BBICHIUX PACTEHUI.
PackpbIBaTh CYLIHOCTh MENO3A,
XapaKTEPU30BaATh €r0 OT/EIbHbIE

CTaJ1H.

OrnpenensTe MECTO MeH03a B )KU3HEHHBIX
[UKJIaX Pa3IuYHbIX

OpraHN3MOB.

OOBSICHITH OUOJOTUUECKHI CMBICIT
KPOCCUHIOBEPA, OMUCHIBATH €TI0

MEXaHU3M.

CpaBHUBATHh MEI103 C MUTO30M; pa3auvaTh
OT/IeJIbHBIC UX CTaJUU Ha MUKpOIpenaparax

1 NU300paKCHUIX
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(cxemax, Tabnuiiax).
PackpbIBaTh YBOIFOIIMOHHOE 3HAYCHHE
MOJIOBOTO Pa3MHOXECHHSI OPTaHU3MOB

10.3 ramerorenes. PackpbIBaTh coAep:kaHUE TEPMUHOB U
OOpa3oBaHue U pa3BUTHE [MOHATUI: TAMETOT€HE3, CIIEPMATOTCHES,
[TOJIOBBIX [IpenzapoapiieBoe pazputue. ['ameTorene3 [0Or€HE3, CCMEHHUKH,

KJIICTOK y ’KMBOTHBIX. [10J10BBIE KEIE3BI. SIMYHUKH, CTICPMATOTOHUH,
O06pa3oBaHu€e U Pa3BUTHE MOJOBBIX KJIETOK. [CIIEPMATOLMUTHI, ClIEPMATUIBL,
Cnepmarorenes u oorere3. CTpoeHue CIIEpMATO30Ubl, OOTOHUH, OOLIUTHI,
ITOJIOBHIX KJIETOK. OHJIOI[OTBOpeHI/Ie u MMOJIIPHBIC TCJIbIIA, ﬂﬁHeKHeTKa, aKpocoma.
HMOpPUOHAIIBHOE PA3BUTUE KUBOTHBIX. [lepeuncisiTb cTa i raMeToreHesa y
CriocoOblI OIJI0I0TBOPEHUS: HAPYKHOE, JKUBOTHBIX.
BHYTPEHHEE. HapTeHoreHe?,' OnuceIBaThH IMponeccC raMeToreHesa u €ro
JleMoHCTpaIUM [1€PHO/IbI, CTPOEHHE TOJIOBBIX
Tabauywl u cxemol: «I'amerorenesy, KJICTOK.
«CTpoeHue SUIEKIETKU U CTIEPMaTO301/1a». PaznnyaTh 0COOEHHOCTH
OOGopynoBaHMe: CBETOBOI MUKPOCKOI;  [CIIEPMATOr€HE3a U OOreHe3a.
MUKpOIIpeTniapaThl HﬁHeKHeTOK u OmnuceIBaTh IMpoucCChbl OCCMCHCHUS U
CIIepMaTO30HI0B. OIIOJOTBOPEHMS, pa3Hble BaApUAHTHI
JIabopaTopHas padora «/3y4yenue apTeHOrCHe3a
CTPOEHMUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

10.4 NunuBuyansHOe MuauBuyansHOE pa3sBUTHE OPTAHU3MOB PackpbiBaTh conepkaHue TEPMUHOB U
pa3BUTHE (oHTOTEHE3). [MOHATUI: OIIOAOTBOPEHUE, 3UTOTA,
OpPraHu3MOB - OMOpHOJIOTHS - HAyKa O Pa3BUTUHU OsactoMep, akpoCOMHasi peakius,
OHTOI'€HE3 opranu3mMoB. Ctaauu SMOpUoTreHes3a MPOHYKJIEYC, TapTeHOTeHe3, IMOPHOTeHe3,

PKUBOTHBIX (HA MPUMEpPE JISITYIIKH).

npobiieHue, 6iacTya,
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JlpoGnenue. Tunsl npobneHus.
OcobeHHoCTH APOOIECHUS MIICKOTUTAIONIUX.
3apo/bIleBbIe TUCTKH (TACTPYJIALIMS).
3akJiaJika OpraHOB U TKaHEW U3
3apOJIBIICBBIX JINCTKOB. B3anMHOE BIIHSIHHC
yacTei

[Pa3BUBAIOLIETOCS 3apO/IbIIIa
(3MOproOHaTbHAS MHIYKIIMS). 3aKiIaaKa
TUTaHAa CTPOCHHUS JKUBOTHOTO KaK

pe3yJIbTaT UePAPXUUYECKUX B3aUMOICHCTBUI
reHoB. BiusiHre Ha sMOpruOHalIbHOE
pa3BUTHE Pa3IUYHBIX (PAKTOPOB
OKpYKaromiei cpesbl.

JlemoHcTpanumn

[lopmpem: X. llIneman.

Tabauyel u cxemol: «OCHOBHBIC CTAAUU
OHTOT'€HE3a.

Oo6opynoBanme: moaens «L{ukm pa3sBurus
JISTYIITKID

MOpyJia, racTpyJjia, Helpysa, OpraHOTeHE3,
DKTOJIEpPMa, ME30IepMa, SHTOIEPMA, IIEJIOM,
HEpBHAs TPyOKa, XOop/a, KulleuHast TpyOKa.
OnpenensiTh IMOPUOHATIBHBIN TEpUOJT
[pa3BUTHUS OPTaHNU3Ma U OITMCHIBATH
OCHOBHBIEC 3aKOHOMEPHOCTH JIPOOJICHUS -
00pa3oBaHNe OJJHOCIOHHOTO 3apO/IbIIIa -
OnacTybl; 3aBUCIMOCTB X0/1a APOOICHHUS OT
KOJINYECTBA JKEIITKA B SAUIEKIICTKE;
racTpyJslUIO U OPraHOTEHE3.

OOBACHATH dTanbl U PEPEHITUPOBKU
TKaHe, 00pa30BaHUs OPTaHOB U CUCTEM
OpTraHoB.

XapakTepu3oBaTh PETYJISALUIO
HYMOPUOHAIILHOTO PAa3BUTHS; TETEPMUHALIUIO
1 YMOPUOHATIEHYIO UHAYKIIHIO;
reHETUYECKUN KOHTPOJIb Pa3BUTHSI.
O60CHOBBIBATH BPEIHOE BO3ICHCTBUE
Ta0a4YHOTO JbIMA U AJIKOTOJIS Ha X0/
HAMOPUOHAIILHOTO ¥ TTOCTAIMOPHOHAILHOTO
pa3BUTHS OpraHNU3Ma YeIOBeKa

10.5

Poct u pazButue
PKUBOTHBIX

PocT n Pa3BUTUC ) KUBOTHBIX.

[TocToMOpHOHATBHBIN TEPHO/I.

PackpsiBaTh coepkaHue TEPMUHOB U

MOHSITUI: OHTOI'CHE3,
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[Ipsimoe 1 HenpsIMOE pa3BUTHE.

PazButue ¢ metamopdo3om y
0ECT03BOHOYHBIX U MIO3BOHOYHBIX
PKUBOTHBIX. Bruonornyeckoe 3HaueHue
PSIMOTO U HEMIPSIMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B npupoje. Tumsl pocta
KUBOTHBIX. DAKTOPBI peryssiliuu pocTa
PKUBOTHBIX U yesnoBeka. Ctaauu
MOCTAIMOPUOHAIBHOIO PA3BUTHS Y
PKUBOTHBIX U uenoBeka. [leprossr
OHTOreHe3a uenoBeka. CtapeHue u cMepTh
KaK OMOJIOTMYECKHE MPOLIECCHI.
JleMmoHCTpanuu

Tabauywvl u cxemol: «IIpsmMoe u HEMpsIMOE
pa3BuTue», «PazBuTHe MalcKoro xxyka»,
«Pa3BuTtue capanum», «Pa3Butue aArymKm.
I[IpakTuyeckasi padora «BeisBieHue
MIPU3HAKOB CXOJICTBA 3aPO/IbIIIECH
1103BOHOYHBIX )KMBOTHBIX)»

MOCTAIMOPUOHATILHOE Pa3BUTHE, METaMOP(O3,
JTMYMHKA, pOCT, CTAPEHHUE, CMEPTh.
XapakTepu30BaTh MOCTIMOPHUOHATbHBIN
MIepUOJT PA3BUTHSI OpTaHU3Ma U €ro
OCHOBHBIE (POPMBI.

XapakTepu30BaTh NPSIMOE Pa3BUTHE U €TI0
MIEPUOIBL.

M3narath cogepxaHue TEOpHUil cTapeHus
OpraHU3MOB.

OOBSCHIATH OMOJIOTMUECKHUI CMBICI Pa3BUTHS
c MmeTamopho3oM

10.6

PazMmHOKEHHE U pa3BUTHE
pacTeHui

Pa3MmHOKEHME U pa3BUTHE PACTCHUM.

[ amerodut u cnopodput. Meiios B
PKU3HEHHOM IHKIJIe pacTeHuil. OOpa3zoBanue
CIIOp B Iporuecce Meiosa. ['amerorenes y

pactenuii. OMIOOTBOPEHNE U PA3BUTHE

PackpbIBaTh COJICpKAHUE TEPMUHOB H
MOHSITHI: TaMeTOPUT, CIOPO(UT, aHTEPHUINH,
ApXEroHuu, 3apOCTOK, MEracropa,
3apOJIBIIIEBBIA MEIIOK, CHHEPTHIBI,
QHTHUTIO/IBI, MUKPOCTIOPA, MBUIBIIEBOE 3€PHO,
JIBOMHOE
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PAaCTUTEIBHBIX OPraHU3MOB. /[BolHOE
OIIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUM.
OO6pa3oBaHUEe U pa3BUTHE
ceMeHU.MeXaHn3Mbl PEeryJIsliMi OHTOTreHe3a
y paCTeHHH W KUBOTHBIX. /leMOHCcTpauuu
[ lopmpem: C. I'. HaBamuH.

Tabauywl u cxemol: «JIBoiiHoe
OILJIOIOTBOPEHNUE Y IIBETKOBBIX PACTEHUI»,
«CTpoeHue ceMsiH OJIHO/IONIbHBIX U
NBYZOJIbHBIX pacTeHUI», « KU3HEHHBI
[IUKJT MOPCKOM KarmycTb», « Ku3HeHHbIH
LUK MXa», «KU3HEHHBIN LUK
MarOpOTHUKAY, « ’KM3HEHHBIN LUKII
COCHBD.

JlaGopaTopHasi padorta

«CTpoeHne OpraHoB Pa3MHOMXEHUS BBICILIUX
[pacTEHUI»

OIIOIOTBOPEHUE, POCT, MEpUCTEMA, KaMOUH,
[EPHO/Ibl OHTOI'€HE3a [IBETKOBBIX PACTEHUM.
XapakTepu30BaTh 0OCOOEHHOCTH OECIIONOro U
[0JIOBOTO Pa3MHOKEHUS IIBETKOBBIX
pacTeHUI.

Bb1iensiTe 0COOEHHOCTH MPOTEKAHUS
raMeToreHe3a y LIBETKOBBIX PACTEHUH.
OnuceIBaTh MPOIECC TBOMHOTO
OIJIOIOTBOPEHHUS Y IBETKOBBIX PACTEHUI U
0O0BSCHATDH €ro MPEUMYIIECTBA MO
CpPaBHEHUIO

C OIJIOJIOTBOPEHUEM Yy CTIOPOBBIX

U TOJIOCEMEHHBIX

Toro yacos 1o teme

8

11

Tema «I'eHeTHKA - HayKa 0 HACJCACTBCHHOCTH U HUBMCHYUBOCTH OPraHU3MOB»

111

HCTOpI/IH CTAHOBJICHHA U
Pa3sBUTUA T'CHCTUKU
KaK HayKH

1

VcTopusi CTaHOBJICHUS U Pa3BUTHUSI TEHETUKH
KaK HayKd. PaboTsr

['. Menpnens, I'. ne ®pusza, T. Moprana.
Pojb 0TE€UeCTBEHHBIX YUEHBIX B Pa3BUTUU
reHeTUKH. PaboThI

H.K. KonbsnioBa, H.11. BaBuiosa,

PackpriBaTh coepkaHue TEPMUHOB U
MOHSITHI: TeHeTHKa, TeH. JleMoHCTpupoBaTh
3HAHUS UCTOPHUH

BO3HUKHOBEHUS TEHETUKH.
XapakTepu30BaTh OCHOBHBIE ATAIlbl Pa3BUTHUS

ICHCTHUKHN KaK HAYKH
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A.H. benozepckoro, I'.J[. Kapnieuenko, FO.A.
OUINITYCHKO, H.B. Tumodeena-
PecoBckoro.

JlemoHcTpanun

[lopmpemul: I'. Mennenp,

['. le ®pus, T. Mopras,

H. K. Koas1os, H. 1. BaBunos,

A. H. benoszepckuii, I'. [[. Kapneuenxo, IO.
A. OummImaeHko,

H. B. Tumodees-PecoBckuit

11.2 |OCHOBHBIE TIOHATHUA U
CHUMBOJIbI TECHETUKH

OCHOBHBIC TEHETUYECKUE TIOHSITHS

W CUMBOJIbI. | 'OMOJIOTHYHbBIE
XPOMOCOMBI, AJJIETIbHBIEC T€HBI,
QJIbTEpPHATUBHBIC IPU3HAKU, IOMUHAHTHBIN
U PELIECCUBHBIN MPU3HAK, TOMO3UT0TA,
reTEPO3UTOTa, YUCTAs TUHUS, THOPUIBI,
reHoTHI, GeHOTUI. OCHOBHBIE METOBI
TEHETHUKH: THOPUIOIOTHICCKU,
[IATOJIOTMYECKUI, MOJIEKYJISIPHO-
TCHETUYECKUI.

JlemoHcTpanumn

Tabauyvi: «MeToabl TCHETUKH,
«CXeMbl CKpEIMBaHUs.
JlabopaTropHasi padora

«JIpo3oduia kak 0OBEKT TEHETUYECKUX
MCCJIEIOBAHUI

PackpbIBaTh coAepKkaHUE TEPMUHOB U
MOHSATHUM: HACJIEICTBEHHOCTD, HACJIeJOBAHUE,
M3MEHYMBOCTh, TEHOTHI, ()EHOTHI, TCHOM,
JTOKYC, XpOMOCOMBI, aJJIEJIbHBIE TEHBI
(aymenu), abTepHATUBHBIC PU3HAKH,
rOMO3UI0Ta, TETEPO3UTr0Ta, TOMUHAHTHBIN
[PU3HAK, PEIIECCCUBHBIN MPU3HAK, YU CTas
muHus, THOpu b [lomb30BaThCS
FEHETUYECKOW TEPMUHOJIOTUEN U
CHMBOJIMKOM JIJ1s 3aIUCH CXEM CKPEIMBaHUS

IToro yacos o TemMe
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12

Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTI

121 3aKOHOMEPHOCTH 2 PackpbiBaTh conepkaHue TEPMUHOB U
HaCJICIOBAHU MOHSTUN: MOHOTHOPUTHOE CKPEIIUBAHHUE,
[IPU3HAKOB. 4HCTOTA TaMeT,

MoHnoru 6pI/II[HOG MOHO]"I/I6PI/II[H0€ CKpCIIUBaHUE. JOMUHHPOBAHWEC, PACHICTIIICHUC
CKpEIMBaHHE [lepBblii 3aKk0H Menaens - 3akoH [IPU3HAKOB.
eIMHO00pa3ys THOPUIOB IEPBOTO OnuceiBaTh onbIThl ['. Menaens no
1oKoJieHus. [IpaBuino TOMUHUPOBAHUS. 13y4CHHIO HACJICJI0BAHMUS OJJHOH Iaphl
BTopoii 3akoH MeHiens - 3aKoH [MPU3HAKOB y TOpoxa noceBHoro. [IpuBoauts
pacuierieHus npu3HakoB. L{uronornueckue (popMyIMPOBKHM MIEPBOTO U BTOPOTrO 3aKOHOB
OCHOBBI MOHOTHOPHIHOTO CKpPEIIMBAHUSI. [". Menpens (3akoHa eMHO0Opasust
[ umore3a YNCTOTHI TAMET. I[eMOHCTpaIml/I FI/I6PI/UIOB IEPBOIo IMOKOJICHHS, 3aKOH
\[lopmpem: I". MeHnienb. pacuieryieHus: MPU3HAKOB)U OOBSICHATH UX
Tabauyvt u cxemol: «llepBbIii 1 BTOpOi [IATOJIOTUYECCKUE OCHOBBI.
3aKOHBI MeHZ[e_]'[f{)). COCTaBJISITh CXEMBI MOHOFI/I6pI/I,Z[HOF0
OO6opyaoBaHue: MOIENTb TS CKpEILIMBaHUs U peIIaTh TCHETUYECKUE
JIEMOHCTpaLH 3aKOHOB e,Z[I/IHOO6pa3I/I$[ 3aa4n Ha MOHOFI/IﬁpI/IILHoe CKpeIIMBaHNEC
rUOPUIOB MEPBOTO OKOJICHUS U
paclleIuIeHus] IPU3HAKOB; CBETOBOU
MUKPOCKOII, MUKpoTpenapat: «/Ipo3odumnay.
IIpakTuyeckas padora «l3ydenue
pPE3yJIbTaTOB MOHOTUOPHUIHOTO
CKpEIIMBAHUS Y IPO30(DUITBDY

12.2 AHanu3upyloliee 1 PackpbiBaTh conepkaHue TEPMUHOB U
CKpEIMBaHUE. AHaIM3UPYIOIlee CKPEIIMBaHUE. [MOHATUI: AaHAIU3UPYIOLIEE CKPEIIUBAHUE,
HenosHoe [IpoMeKyTOUHBIN XapaKTeP HACICAOBAHUSA. [HETIOJIHOE
JTOMUHHUPOBAHUE Paciiennenne npu3HaKkoB Npy HEMOJHOM  [TOMUHHMPOBAHUE, KOJOMUHUPOBAHUE.
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JOMWHHUPOBAHWU.

JlemoHcTpanun

Tabnuibl U CXeMbl: «AHATM3UPYIOIIEe
ckpeluBanue», «HemnomaHoe
JOMHWUHHUPOBAHUC)

CoCTaBIIATh CXEMBI AHAIU3UPYIOIIETO
CKpEIMBAHUS U PEIIaTh TeHETUIECKIE
3a1a9n Ha aHAJIH3UPYIOIIEe
CKpEIMBAaHUE W HEMOJIHOE
TOMUHUPOBAHHE

12.3

JlurubpunHoe
CKpeIllBaHHUE

JluruOpuHoe ckpemMBanue. TpeTuil 3aKkoH
MeHiens - 3aKOH HE3aBUCUMOT0
HacJaeA0BaHUs MpU3HAKOB. L{utonornueckue
OCHOBBI IMTUOPUTHOTO CKPEIIUBAHUS.
JlemoHcTpanumn

[lopmpem. I'. MeHnenb.

Tabauywvl u cxemol: «TpeTuii 3aK0H
Menneis.

OO0opynoBanme: MoaeIb IS
IEMOHCTpPAIMKU 3aKOHA

HE3aBUCHUMOI'0 HACJIEIOBAHUS IPU3HAKOB;
CBETOBOW MHMKPOCKOII; MUKpOIIpenapar
«po3odpunay. [IpakTudeckasi padora
«3yuenue pe3yabTaToOB AUTUOPUTHOTO
CKpEIIMBAHUS Y IPO30(DUITBDY

PackpbIBaTh coAepkaHue TEPMUHOB U
MOHSATUN: TUTUOPUIHOE CKpPEIIMBaHUE,
(EeHOTUTIUYECKUI pauKal.

OnuceiBaTh ONBITEI [ . Mennens

10 U3YYCHUIO HACIICIOBAHUS

NIBYX Iap MPU3HAKOB y TOpoxa

[MOCEBHOTO.

[IpuBOIUTE (DOPMYIMPOBKY TPETHETO 3aKOHA
[". Mennens (3aKkoHa HE3aBUCHMOTO
HacJIe0BaHUs MPU3HAKOB) U OOBSICHATD €T0
LIUTOJIOTMYECKUE OCHOBBI.

[[pMEHSATh MATEMATUYECKHUM PACUET C
MOMOIIBIO (DEHOTUITHYECKOTO paJiiKaia u
METO/a NMEPEMHOKEHUS BEPOSITHOCTEN
BapUAHTOB PACIICIUICHUS TPU3HAKOB Y
MOTOMKOB 110 ()€HOTHUITY

11 TCHOTHUITY.

COCTaBIISTh CXEMBI TUTHOPHTHOTO
CKpELIUBAHUA U PEIIATh TCHETUYECKUE

3aJ1a4u Ha JUTHOPUIHOE CKPEIIMBAHNE
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12.4

CuernieHHoe
HacJIeq0BaHue

[TPU3HAKOB. XPOMOCOMHAs
TEOPUSL
HAaCJIEICTBEHHOCTH

CreruieHHOE HACJIeJOBAHNE TPU3HAKOB.
PabGotel T. Moprana. CuerieHHoe
HaCJIeJIOBaHNE TEHOB, HAPYIIICHHUE
CLETUICHUSI MEXITy T€HaMHU. XPOMOCOMHAasI
TEOPHS HACTICICTB EHHOCTH.
JlemoHcTpanumn

\[lopmpem: T. Mopran.

Tabnuywl u cxemwvl: «CLETUICHHOE
HacJIeZIOBaHUE MPU3HAKOB Y JPO30(HITBD».
Oo6opynoBanue: Mojeib

11 AEMOHCTpPAIMH CIETUIEHHOTO
HacJIeZIOBaHUS TIPU3HAKOB.

PackpsiBaTh cojiepKaHue TEPMUHOB U
[MOHSATHI: CICINICHHOE HACJISIOBaHHUE,
HapYILICHUS CUEIJICHUS TEHOB,
KPOCCHHTOBEP, peKOMOMHAIIS TEHOB,
TEHETUYECKHUE KapThl, MOPTaHHUIA.
[IpuBOIUTH (HOPMYIUPOBKHU 3aKOHOB
MopraHa (3aKoHa CIEIMICHHOTO
HacJIe0BaHUs TEHOB W 3aKOHA HAPYIICHUS
CIICTIJICHUS MEXK]Ty TeHaMH) U OOBSICHATH UX
[IMTOJIOTHYECKHE

OCHOBBI.

[lepedyncisiTh OCHOBHBIC TIOJIOKECHUS
XPOMOCOMHOM T€OPUHU HACJIEACTB €HHOCTH.
Pemarts reHeTUYECKUE 3a0aUN

Ha CIICTIJICHHOE HacJIeIOBaHHUE I'SHOB

1 HApYUICHHUE CUETUICHUS MEXITY

reHaMM

12.5

" eneTHnka 1mosa

[ eneTrka nosia. XpoMOCOMHBIA MEXAHU3M
omnpeAesICHUs 1MoJjia. AyTOCOMBI U MOJIOBbBIE
XPOMOCOMBI. ['OMOraMeTHbIN U
rereporameTHsIi moj. ' eneTnueckas
CTPYKTYypa MOJIOBBIX XPOMOCOM.
HacnenoBanue nmpr3HaKoB, CLUEIJIEHHBIX C
noiom. JlemoncTpanun

Tabnuywl u cxemsi: «I'eHeTHKA OJIAY,

PackpbiBaTh cozepxkaHue TEPMUHOB U
[MOHATUI: ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
FOMOTaMETHBIH I10J1, TETEPOraMEeTHBIMN 0.
OOBICHITH XPOMOCOMHBIA MEXaHU3M
OIPEAEIIEHUS 110JIa Y OPTaHU3MOB.
[[prBOAUTE PUMEPBHI HACIIEAOBAHUS
[MPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

COCTaBNIATh CXEMBI CKpCHIMBaHUA
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«Kapuortun genosekay, «Kapuorun
npo3oduisl», «KapuoTun nTuisn

W peaTh TeHETUIECKHE 3a1a9n
Ha HaclleJIOBaHUE IIPU3HAKOB,
CLICTUICHHBIX C TIOJIOM.

[IprBOANTE TPUMEPHI TEHETUIECKUX
3a00JieBaHUM U 1€(PEKTOB y OPraHU3MOB,
CBSI3aHHBIX C TTOJIOBBIMU

XPOMOCOMaMHU

12.6

[ emoTun Kak
[[eJIOCTHAs CUCTEMA

I" eHoTHn Kak 11e10CTHAS CUCTEMA.
[LnerioTponus - MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXXECTBECHHBIN aJlJICJIM3M.
BiaunmoneiictBue

HeaJslJIeIbHBIX TC€HOB.

KommieMeHTapHOCTb.

Onucras. [loaumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS
pacTeHUM, )KUBOTHBIX M YEJIOBEKA, a TAKXKE
(H3HOIOTHUECKUX TPOIIECCOB, MIOBEJACHHUS U
KOTHUTHUBHBIX (DYHKITHI.

['eHeTHUYECKHE MEXaHU3Mbl CHMOHOTeHE3a,
MEXaHU3MBbI B3aUMOJICHCTBUS «XO35IUH -
MapasuT» U «XO035IMH - MUKPOOHOM).

[ 'eHeTHUECKHE aCTIEKTHI KOHTPOJIS U
W3MCHEHUS HACIICICTBCHHOM HH(POPMAIINH B

IMOKOJICHUAX KJICTOK U OPraHu3MOB.

PackpbIBaTh coAep:kaHUE TEPMUHOB U
MOHATHI: MHOKECTBEHHOE JEHCTBUE I'eHa
(ruteioTponus ), KOMIIEMEHTAPHOCT,
PIINCTA3,

[OJTUMEPUSL.

OnpenensiTh GOpMbI B3aUMOICHCTBUS
AJIJICIbHBIX Y HEAJJIEIbHBIX TSHOB.

[ [p¥BOAUTH MPUMEPHI INIEUOTPOITHOTO
NEeHCTBUS I'€HOB.

Perate reHeTHueckue 3agaun Ha
B3aMMOICHCTBHE HeaICIbHBIX

TCHOB
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JlemoHcTpanun
Tabnuysr u cxemovl: « MHOKECTBEHHBIN
aJIeIn3My; «B3anMoieiicTBre TEHOBY

lITOro 4acos 1o Teme 10

13 [Tema «3aKOHOMEPHOCTH U3MEHYUBOCTH»

13.1 Msmenuusocts 1 PackpbIBaTh COIEpKAHUE TEPMUHOB U
IMPHU3HAKOB. BI/IJ:[BI BSaHMOILeﬁCTBHG ICHOTHIIA U CpeAbl IPHU [MOHSTHUM: HN3MCHYHMBOCTH, HCHACJIICACTBCHHAsA
M3MEHUYMBOCTH (dopmupoBanuu penoruna. MiameHunBocTp [M3MEHUYHUBOCTD,

npusHakoB. KadecTBeHHbIC U HACJIEACTBEHHAs] U3BMEHUNBOCTh. CpaBHUBATh
KOJINYECTBEHHBIEC IIPU3HAKU. Buibl HCHACJICACTBCHHYIO M3MCHYMBOCTD C
M3MEHUYMBOCTH: HEHACIICCTBEHHAS HaceCTBeHHOU. [IpruBOANTE IpUMEpBI
W HACJICJACTBEHHAS. KAuE€CTBEHHBIX U KOJNYECTBEHHBIX
JlemoHcTpanumn [IPU3HAKOB OPTraHW3MOB, IIPOSIBJICHUHN Y
Tabauywl u cxemwvl: «Buas OpPraHU3MOB HEHACJIEJICTBEHHOU U
N3MEHYUBOCTH. HACJIEICTBEHHON N3MEHYMBOCTH
Oo0opynoBanue: xuBbie U repOapHbIC

PK3EMIUIAPbl KOMHATHBIX PAaCTCHMIA;

pucyHku (pororpadum) KMBOTHBIX C

[pa3IMYHBIMU BUJAMHU U3MEHYUBOCTH

13.2 MoauduKarmorHas 2 MouduKaoHHas U3MEHYUBOCTb. PackpeiBaTh cofepKaHUe TEPMUHOB U
M3MEHUMBOCTh

Ponb cpenst B hopmupoBanuu

MO (DUKAITMOHHON N3MeHYnBOCTH. Hopma
peakuuu npu3Haka. BapuanmoHHsIi psig u
BapuannoHHas kpuBas (B. MoranHcen).
CBoiicTBa MOIU(DHUKAITMOHHOM
U3MEHYUBOCTH.

MOHSITHI: MOIU(UKAIIMOHHAS, WIH
dbeHoTUNMUECKast, U3MEHUYUBOCTh, BAPUAHTA,
BApUALIMOHHBIN Psijl, BapuallMOHHAasl KpUBas,
HOpMa

peaxiuu npu3HaKa, MoIu(UKaIH.
XapakTepu3oBaTh CBOWCTBA

85



JlemoHcTpanumn

Tabauywvl u cxemvl:
«MoaupukannoHHasi ”3AMEHYUBOCTHY.
OO0opyoBaHue: XuBbIC U repOapHbIC
PK3EMILUIIPbl KOMHATHBIX PaCTEHMUIA;
pucyHku (pororpadun) KMBOTHBIX C
npuMepaMu MoAU(pUKATMOHHON
M3MEHYMBOCTH.

JlaGopaTopHasi padora
«/ccnenoBanne 3aKkOHOMEpHOCTEN
MOJIU(PUKALTMOHHOW N3MEHYMBOCTH.
[locTpoeHue BapualiOHHOTO psia U
BapUALIMOHHOW KPUBOW

MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[loxa3pIBaTh POJIb YCIOBUI BHEIIHEW CPE/IbI
B pPa3BUTUHU MOJAU(PUKATMOHHON
N3MEHYMBOCTH y OPraHU3MOB.

CTpouTh BapuallMOHHbBIE Psi/IbI U rpaduk
KPUBOW HOPMBI PEAKI[MU TPU3HAKOB y
[Pa3JINYHBIX OPTaHU3MOB

13.3

[" enoTUIIMYECKAS
U3MEHYHUBOCTD.
KoM OnHaTHBHAas
U3MEHYNBOCTh

['eHOTHIIMYECKAsE U3MEHYUBOCTb.

CBoOIICTBa FTEHOTUITMYECKON N3MEHYUBOCTH.
Buabl reHOTUITMYECKON U3MEHYMBOCTH:
KOMOMHATHBHAS, MyTallMOHHASI.
KoMOnHaTHBHASI N3MEHUHUBOCTb.

Mei103 1 10JI0BOM MPOLIECC - OCHOBA
KOMOMHATUBHOW U3MEHUYHUBOCTH.

Poib KOMOMHATUBHON N3MEHYHUBOCTH

B CO3JJaHUH T€HETUYECKOTO pa3HOOOpa3us B
rpeaenax OJHOro BUJA.

JlemoHcTpanumn

Tabnuywl u cxemvi: «KomOMHATHBHAS

PackpbIBaTh CO/IEpKAHUE TEPMUHOB U
MOHSTHI: KOMOWHATHUBHAS

M3MEHYMBOCThH, MyTallMOHHASA U3MEHYUBOCTb,
KOMOHMHAIIMH, MyTallii. XapaKTepru30BaTh
CBOWCTBA T€HOTUITMYECKON N3MEHYMBOCTH.
OnuceIBaTh MEHO03 U MOJIOBOM MPOIIECC KAK
OCHOBY MPOSIBJICHUS] Y OPTaHU3MOB
KOMOMHATHUBHOW U3MEHYUBOCTH.
[Toka3pIBaTh HA KOHKPETHBIX IPUMEPAX pOib
KOMOMHATHUBHOW U3MEHUYUBOCTHU B CO3JIaHUU
TEHETHYECKOT0 Pa3HOo00pa3usi OpraHu3MOB B

[pejiesiax OJHOTO BU/IA.
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M3MEHUYMBOCTBY, «Meno3y,

«Ommoa0TBOPEHUE)

CpaBHUBATH T€HOTUITUYECKYIO
M3MEHYMBOCTH ¢ MOAU(DUKAITMOHHOM

13.4

MyTannoHHas
M3MEHYUBOCTD.
3aKOHOMEPHOCTH
MYyTallIOHHOTO
rporiecca.
ONUTeHETHKA

MyTanoHHass U3MEHYMBOCTh. BHIbI
MYTAaIMi: T€HHbIE, XPOMOCOMHBIE,
reHomMHbIe. CIIOHTaHHBIC U
WHIyIHPOBAaHHbBIE MyTallMu. SaepHbIe 1
[ATOIUIA3MATUYECKHE MYTallUH.
ComaTHuyecKue U MoJIOBbIE MyTallUU.
[[prurHbBI BOBHUKHOBEHUS MYyTaIlAM.
MyTareHsl U UX BIUSHUE HA OPTaHU3MBI.

3aKOH rOMOJIOTUYECKUX PSAJIOB B
HacjeAcTBeHHON n3meHunBoctu (H.H.
Basuinos). BHesaepHast ”3MEHUUBOCTH U
Haclle/ICTBEHHOCTh. JleMoHcTpanun
[lopmpemur: T'. [le Opus,

B. Moranncen, H. 1. BaBuos.
Tabnuywl u cxemvi: «I'eHEeTHIECKHE

Oo0opynoBaHue: xuBbic U repOapHbIC
PK3EMIUISIPbI KOMHATHBIX PaCTCHUM;
pucyHkH (pororpadum) KMBOTHBIX C
Pa3TUYHBIMU BUJAMU

M3MEHYUBOCTH.

3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIlecca.

3a00JIeBaHUS YCJIIOBCKaA», «Buapl MYTaHI/Iﬁ)).

PackpbIBaTh cosep:kaHue TEPMUHOB U
MOHSTHI: MyTalluu, XpOMOCOMHbBIE
nepecTpoiiku (abepparum), TOJIUTLTOUINS,
QHEYTUTONIMS, MyTaHT,

MYTareHsl.

[[prBOAUTE IPUMEPBI MYTALUH,
BCTPEYAIOIIUXCS Y PA3HBIX OPraHU3MOB.
KnaccuguuupoBaTh MyTallly MO pa3HbIM
OCHOBAHMUSIM.

Pasznuyath Ha M300pakeHUAX (CXeMax,
Ta0JIMIax ) TeHHbIE MyTallM1, XPOMOCOMHBIE
[EPECTPOUKHU Pa3HbIX BUOB: JACIICLINH,

Ty TUTMKALWH,

TPAHCJIOKAllMW, UHBEPCUU; TEHOMHbIE
MyTalUU.

CpaBHUBATh MEXKIY COOON MyTalluy pa3HbIX
BUJIOB.

XapaKTepru30BaTh CBOWCTBA MyTAIlMOHHON
M3MEHYUBOCTH.

Has3biBaTh MPUUMHBI MyTallUi, BHIABIISThH
MCTOYHUKH (PAKTOPOB - MyTarcHOB B
OKpykaroliei cpejie (KOCBEHHO).
[TpuBOIUTH HOPMYITHPOBKY 3aKOHA
FOMOJIOTMYECKHUX PSA0B
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IIpakTnueckas padora
«MyTanuu y 1po30¢uisl (Ha TOTOBBIX
MUKpOIIpenaparax)»

1 HACJIECTBEHHON U3MEHYUBOCTH

H. 1. BaBuioBa n 000CHOBEIBATE €TI0
3HAYEHUE JJI IPAKTUKU CEIILCKOTO
XO31CTBA

1Toro 4acoB mo TeMe

14 [Tema «I'eHeTHKA YeT0BEKa»

14.1 I enermka uenoBexa.
MeTo b KapuoTumn uenoseka. MexayHapoHast
METUIHCKOH [IporpaMMa HUCCIICAOBAaHNA I'€HOMa PackpbIBaTh CoJiepKaHuE TEPMUHOB U
FEHETUKU

yeJoBeKa. MeTo/1bl U3yUYEHHS] TEHETUKU
YyeJIOBEKa: N'eHEeaJOrnUeCKUM, OJIM3HEIIOBBIN,
[IATOT€HETUYECKUI, TOMYJISIIUOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-
reHeTudeckrii. COBpEMEHHOE OINpeIeSICHUE
TeHOTHUIIA: TTIOJJHOTCHOMHOE
CEKBEHUPOBAHME,

FEHOTUITMPOBAHUE, B TOM YHUCJIE C TOMOIIBIO
[11[P-ananu3a. HacnencTBeHHbIE
3a0o0JsicBaHUs YejaoBeKa. I eHHbIe U
XPOMOCOMHBIE 00JIe3HH YeoBeka. boye3snu
C HACJIEICTBEHHOU
MpePacoloKeHHOCTbIO. 3HAUECHUE
MEINIINHCKON I'€HETUKU

B MPEIOTBPAIICHUN U JICUCHUHU
FeHETUYECKHNX 3a00JIeBaHUI YeJIoBEKa.
MennKo-TeHETUYECKOE KOHCYJIbTUPOBAHUE.
CTBOJIOBBIC

MOHSTUN: CECKBEHUPOBAHUE, KapTa
XPOMOCOMBI, TPOOAHI, HACIIEICTBCHHBIC
007e3H1 (MOHOTEHHBIE, TIOJUTCHHBIE,
TCHHBIC, XPOMOCOMHBIE), METUKO-
F€HETUYECKOE KOHCYJIbTUPOBAHMUE,
TOpOJI0Basi TMAarHOCTHUKA, AMHUOIICHTE3.
[lepeyuncisiTh 0COOCHHOCTH U3yUCHUSI
FeHETHKH YeJIOBEKA U METOJIbI
MEJIUIIMHCKON TeHETHKHU. XapaKTepHU30BaTh
METO/Ibl U3YUCHHS TEHETUKU YEJIOBEKa
(reHeamoruuecKui, OJIM3HEIIOBHIN,
[IUTOT€HETUYECKUI, MOJIEKYJIIPHO-
FEHETUYECKUM, TTOMYJISIIIMOHHO-
cTaTUCTUYeCKuii). ONMCKHIBATH 11€JH, 3a/1a4n
1 TOCTHKEHUSI MEXKTyHapOIHOM MPOrpamMMBbl
«['enom uenoBekay. Pa3znuuaTts Ha
M300paKeHUIX (CXemax, TabJIuIax) KapThl
XPOMOCOM (TeHEeTHYeCKHue, (PU3NICCKUe,
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KieTKU. [IoHsATHE «TeHEeTHYECKOTO Ipy3a».
JTUYECKUE aCIIEKThI UCCIIEJOBaHUI B
00JacTH peJaKTUPOBAHUS T€HOMA U
CTBOJIOBBIX

KJICTOK.

[" eneTnueckue (HakTOPhI MOBBIILIEHHON
YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3nYECKOMY U XUMUYECKOMY 3arpsi3HEHUIO
OKpy>Karoleit cpeasl. ['eHeTnueckas
[IPEAPACIIONOKEHHOCTD

YEJIOBEKA K IaTOJIOTUSIM.

JlemoHcTpanuu

Tabnuywl u cxemwvr: «Kapuorun yeiaoBekay,
«MeToapl U3yuYeHUs TeHETUKU YeJIOBEKay,
«I" eHeTnUeckue 3a00IeBaHMSI YEIIOBEKA.
[IpakTHyeckas padora «CocraBieHue u
AQHAJIN3 POAOCIOBHON»

CHKBEHCOBBIC).

OnuchIBaTh METOJIBI COBPEMEHHOTO
OTIpe/IeIIeHUsI TEHOTHUIIA OpTraHN3Ma!
MOJITHOTEHOMHOE CEeKBEHUPOBAHHE,
TCHOTUITUPOBAHKUE, B TOM YHCJIE C TIOMOIIIBIO
[11[P-ananu3a. XapakTeprus3oBaTh
HACJICICTBCHHBIC 3a00ICBaHUS YEIIOBEKA U
3a00JIeBaHUsI C HACIICICTBEHHOM
MPEIPaCTIOI0KEHHOCTBIO.

CpaBHUBATh F'€HHBIC, XPOMOCOMHBIEC 0OJIC3HH
yeJI0BeKa U 0OJIe3HU C HACJIEACTBEHHON
MPEIPaCIIOI0KEHHOCTBIO.

'YcTraHaBIMBaTh B3aUMOCBSI3b MEXKTY
HACJICICTBCHHBIMH 3a00JICBAaHUSIMHU YCJIOBEKA
1 UX TEHETHYECKON 0CHOBOM. OOOCHOBBIBATH
3HAYCHHE MEIUKOTCHETHIECKOTO
KOHCYJIbTHUPOBAHUS

B MPEIOTBPAIICHUH U JICUCHUH
HACJICACTBEHHBIX 3a00JIeBaHUI

JCIIOBEKA

Toro yacos mo Teme

3

15

Tema «CeJieknusi OpraHu3MoB»

15.1

(OCHOBHBIE TTOHSITHS
CEJIEKIIHNA

1

JloMecTUKaIs U CEICKIIHA.
3aposkJIeHUE CENEKIIMU U JIOMECTUKAIUU.
YueHue

PackpbIBaTh coliep:kaHUE€ OCHOBHBIX
[MOHSITHI: CEICKIUS, JOMECTUKAIINS,

IMPUMHUTHBHAS CCIICKIMA,
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H.A. BaBuiiosa o LlenTpax
IPOUCXOXKACHUSI © MHOT000pa3us
KYJbTYPHBIX pacTeHHil. Ponb cenekiuu B
CO3JIaHUU COPTOB PACTEHUM U MOPOL
XKUBOTHBIX. COpT, MOpoJIa, MITaMM. 3aKOH
TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHON
m3menunBoctu H.M. BaBuiona, ero
3HAaYEHUE JJIsl CEeJIeKIMOHHON pabOThlI.
Hdemouncrpamuu /Topmpemsi: H. U.
Bauinos,

N. B. Muuypun, I'. JI. Kapnieuenko,

IT. II. JIykpsinenko, b. JI. Actaypos.
Tabauywl u cxemot. «LleHTpBI
MPOUCXOXKACHUSI 1 MHOTO00Opa3usl
KYJIbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKUX PAJIOB B HACJIEICTBEHHOMN
u3MeHYMBOCTHY. JIabopaTopHas padora
«3yueHue copToB KyJbTYPHBIX PACTEHUN
Y [IOPOJI IOMAIIIHUX KUBOTHBIX)
KOMOMHATHUBHAS CEJIEKIIHS, COPT, MOpoJa,
HITaMM.

[IepeuncisiTe OCHOBHBIE ATAIIbl PA3BUTHS
CEJIEKIIMHU KaK IPOLECCa U HAYKH.
Xapakrepu3oBarh coaepkanue yueHus H.
N. BaBunosa o LleHTpax nponucxoxacHus u
MHOT000pa3usi KyJIbTYPHBIX paCTEHUH.
[TokaseiBaTh LleHTpBI IPOUCXOXKIAECHUS U

MHOT000pa3us KyJbTYPHBIX PACTCHUHN U
L{eHTphI TOMECTUKAIIMU TOMAIITHUX
’KUBOTHBIX Ha KapTe€ MHUPA, CBI3bIBATh UX
MECTOMOJI0XKEHHE C OUaraMm
BO3HUKHOBEHUS JIPEBHEUIIINX
[ABWJIN3AIUH.

CpaBHHBATH COPT, MOPOAY, LITAMM C
BUIAMU-POIMYAMMU.

OO0o0CHOBBIBaTh 3HAUCHHE 3aKOHA
TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHOM
n3menunBocty H. 1. BaBunoBa s
CEJICKIIMOHHOW paOOTHI.

OnuceIBaTh NEPCIEKTUBBI IOMECTUKAIIUU U
CO3JIaHUE HOBBIX COPTOB KYJIbTYPHBIX
pacTeHuM, MOpo/1
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JTOMAIIHUX )KUBOTHBIX Y IITAMMOB
MUKPOOPTraHU3MOB

15.2

MeToIbl CENEKIIMOHHOMN
pabotel. CoxpaHeHue,
M3yUueHUe

W MCITOJIb30BaHHE
FeHETUYECKHX

pecypcoB

MeTo/1bl CeNEeKIIMOHHOM paboThI.

M ckyccTBEHHBII 0TOOP: MacCOBBIN U
WHIUBUTyTbHBIN. JTarbl KOMOMHAIIMOHHOMN
CCIICKIIUH.

McrnbiTanue npou3BOAUTEINEHN 110 IOTOMCTBY.
OTOOp 10 TEHOTHITY C MIOMOIIBIO OLIEHKHU
¢dbeHoTuma MOTOMCTBA U OTOOP IO TEHOTHUITY
c noMounbto ananu3a JJHK. MckyccTBeHHbIM
MyTareHe3 Kak MEeTO]I CEJICKIIMOHHOM
paboTHL.

PanuanimoHHbBIN 1 XUMUYECKUN MyTareHe3
KaK UCTOYHHUK MYTAIUH y KYJbTYPHBIX
dbopm opranusmoB. Mcrnonb3oBanue
TeHOMHOI'O

PEIAKTUPOBAHUS U METOOB
pexomOunanTHbiX JJHK mist monmyuenus
MCXOJIHOTO MaTepuaiia Jyisl CEJICKIUU.
[Tonmydyenue nmonaurion108. BHyTpuBuaoBas
ruopun3anus. bim3kopoacTBeHHOE
CKpelTMBaHUE, WIH HHOPUIUHT.
HepoacTBeHHOE ckpelBaHue, Wik
ayTOpuauHr. ['eTepo3nc u ero mpuIrHbI.

Mcnosb3oBaHue rereposnca

PackpbIBaTh co/iepKaHNE TEPMUHOB U
MOHSTHI: HICKYCCTBEHHBINA OTOOD,
MMPOU3BOAUTEIH, IKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEIIUBAHUE, UITH
WHOPUIUHT, HEPOJICTBEHHOE CKPEIUBAHMUE,
WU ayTOPUIUHT, YUCTasl JIMHUS, Te€TePO3UC
(ruGpuaHas cuia), F’eHOMHOE
pEIaKTUPOBAHUE, UCKYCCTBEHHBIN
MyTareHes, (PakTopbl- MyTareHsl,
MOJIMTIION/TBI, OTAAJICHHAs THOPHUIN3aIIHS,
CEKBEHHUPOBaHUE. XapaKTEPU30BaATh
OCHOBHBIE METO/IbI CEJIEKLIUU PACTEHUN U
PKUBOTHBIX: UICKYCCTBEHHBINH OTOOD U
TUOpHTU3AITHIO.

CpaBHUBATH MacCOBBIM HCKYCCTBEHHBIN
0TOOp C MHANBUAYAIbHBIM, TOKA3BIBATH UX
3HAUEHUE JIJIS1 CEJIEKIIMU KYJIbTYPHBIX
PAaCTEHUM U IOMAITHUX

PKUBOTHBIX.

[[puBOIUTH KOHKPETHBIE PUMEPHI
OT/IaJICHHOW THOPUIU3AIUU B CEICKITUH.
OmuceiBath onwIT I'. J[. Kapnieuenko mo
MPEOOTICHUIO OECTUTOANUS MEKBHIOBBIX

ruOpUJIOB.
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B cenekiuu. OTaanennas TuOpuan3anus.
[Ipeononenue Gecrioaus MEXBUIOBBIX
ruopu0oB. JIOCTHKEHHS CEIeKIIUN
pacTeHu U JKUBOTHBIX.

CoxpaHeHue U U3yYeHHUEe TeHETUYECKUX
pPEeCypcoB KyJIbTYPHBIX PACTEHUM U UX
JTUKUX POIUYEH ISl CO3J]aHUsI HOBBIX
COpPTOB M TUOPHUIOB
CEJIbCKOXO035MCTBEHHBIX KYJIBTYD.
Hemouncrpamuu /Topmpemsi: H. U.
Basunos,

N. B. Muuypun, I'. JI. Kapnieuenko,

H. bopinoyr, /. K. benses.

Tabauywl u cxemvl: «MeTOIBI CEACKITUN,
«OtnaneHHas TuOpUIU3ALIHS,
«MyTarene3». JlabopaTtopHas paGora
«/3yueHne MeTo10B CEJIEKIIUN PACTEHUI»
IIpakTuyeckasi padora

«IIpuBHUBKa pacTeHUIN».

Ikckypceusi «OCHOBHBIC METOIBI U
JOCTH>KEHUS CEIEKLIMHU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO,
IUIEMEHHYI0 (pepmy,
COPTOUCIIBITATEIbHBIN YUaCTOK,
Paznuuath Ha n300pakeHUsAX (cxemax,
TaOJIMIIaX) Y OTJEIBHBIX MPEACTaBUTEIICH
KOHKPETHOT'O COPTa U MOPO/IbI

XO3SCTBEHHO [IEHHBIC IPU3HAKH,
HEOOXO/IMMBIE YEIIOBEKY.
XapakTepu3oBaTh POJIb CEIEKIIMU B
obecreueHnH Mpo0BOJILCTBEHHON
Oe3omnacHocTH yenoBeuecTBa. [IpuBoanuTh
KOHKPETHBIC TPUMEPHI JOCTHKECHUH
CEJIEKIINN KYJIbTYPHBIX PAaCTCHUHA U
JIOMAITHHX KUBOTHBIX B Poccun
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B TEIUIMYHOE XO35HCTBO, B 1a00OpaTOPUIO
ArpOYHHUBEPCUTETA WIIA HAYIHOTO IICHTPA)»

Toro yacos mo TemMe 4
16 [Tema «BHOTEeXHOJIOTUS U CHHTETHYECKAS OMOJIOT U
16.1 [buorexHonorus Kak 1 OOBEKTHI, UCTIOJIB3yEMBbIC PackpbIBaTh coiepKaHUE TEPMUHOB

HayKa U OTpacib
[IPON3BO/ICTBA

B OMOTEXHOJIOTUH, - KJIETOYHbIE
1 TKAHEBBIE KYJIbTYPHI,

MUKpPOOPTaHU3MBI, KX XapaKTepUCTHUKA.
TpaguirioHHass GMOTEXHOJIOT U

xJie0orneyeHue, noayyeHue

KHCJIOMOJIOYHBIX ITPOAYKTOB,

BUHOJIETME. MUKPOOHOIOTHYECKHMA
cuHTe3. OOBEKTHI

MI/IKpO6I/IOJ'IOI‘I/I‘IeCKI/IX TEXHOJIOTUH.

[Ipon3BoICTBO O€iTKa, aAMUHOKHCIIOT
1 BUTAMUHOB.

JleMmoHCTpanuu

Tabnuywl u cxemsi: «Mcnonb3oBaHue

MHUKPOOPTaHU3MOB B IIPOMBIIITIEHHOM
I[IPOU3BOIACTBC).

JlaboparopHasi padora
«3yueHne o0BEKTOB

OUOTEXHOJIOTHI.

[IpakTuyeckas padora

<<HOJ'Iy‘-IeHI/IC MOJIOYHOKHCJIBIX ITPOIAYKTOB).

W OHATHI: OMOTEXHOJIOTHS,
TpagUIIMOHHAsT OMOTEXHOJIOT U,

MUKpPOOHOJIOTMYECKHUI CUHTE3,
MUKPOOHOJIOrMUECKasi TEXHOJIOTHUSI.

Hepe‘H/ICHf{TB HaITpaBJICHUA

6I/IOT6XHOJ'IOFI/II/I; OCJIN U 3a1a4i,

cTOsIIUE TIepe]] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,

HCIIOJIb3YyCMBbIC B 6I/IOTeXHOJ'I01"I/II/I, -

KJICTOYHBIC 1 TKAHCBBIC KYJIbTYPHIL,

MUKPOOPIraHU3MBlI.
OnuceIBaTh OCHOBHBIC MCTO/JBI

TPaIUITMOHHON OMOTEXHOJIOTHH

U JTOCTHOKCHHS MUKPOOHOJIOTHIECKOM

TCXHOJIOTHH.
(OO0OCHOBBIBAThH 3HAUCHHUE

OUOTEXHOJIOTUH

IUIST CeIbCKOX035IMCTBEHHOT'O
[MPOX3BOJICTBA
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IKCKypcus «brorexnonorus -
BaKHEHIIasl IPOU3BOIUTENIbHAS CHIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
POU3BOJICTBO)»

16.2

(OCHOBHBIC
HaMpaBJICHUS
CHHTETHUECKOU
OHOJIOTHH

Co3gaHue TEXHOJOTMH U HHCTPYMEHTOB
[[€JICHAPaBICHHOT O

W3MEHEHUS U KOHCTPYUPOBAHUS

TEHOMOB C IEJIBIO TTOJTYUYCHHUS

OpraHMW3MOB U UX KOMIIOHEHTOB,
COZIepXKAIIUX HE BCTPEYAIOIIUECS B IPUPOC
OouocuHTeTnueckue mytu. Kinerounas
WHXEHepUs. MeToabl KyJIbTypbl KIIETOK U
TKaHEW pacTeHH 1 KUBOTHBIX. KprobaHku.
ComaTtuueckasi THOpUAU3ALIHS U
COMaTHYECKUI SMOpUOTEHE3.
Vcnonp30BaHuE TaruionI0B B CENEKIIUU
pactenunii. IckyccTBEHHOE
OIUIOJOTBOpPEHME. PeKOHCTpyKIHUS
SIMIIEKJIETOK U KIIOHUPOBAHUE KUBOTHBIX.
MeTo/ TpaHCIUIAHTALUU SAEP KIETOK.
JlemoHcTpanumn

Tabauyvr u cxemol: «Knetounas
WHKCHEPUS»

PackpbiBaTh Co/iepKaHNE TEPMUHOB U
MOHSATUN: KIETOUHAS MHKCHEPUsI, KJICTOUHAs
TEXHOJIOTHS, METOJ] KyJIbTYPhI KJIETOK U
TKaHEH, TOTHIIOTCHTHOCTb,
[JTFOPUTIOTEHTHOCTb,

CTBOJIOBBIE KJIETKH, MUKPOKJIOHAIBHOE
Pa3MHOXEHHE PACTEHUM, COMaTUUYECKas
rUOpYIU3aIs, TaTUIOU/IbI, THOPHUIOMBI,
MOHOKJIOHAJIbHBIC 1 MOJIUKJIOHAIbLHBIC
AQHTHUTENA, METOJ] TPAaHCIIAHTAIUH SIIep,
KJIOHUPOBaHUE.

XapakTepu3oBaTh OCHOBHBIC HAIIPABJICHUS
CHHTETHUYCCKON OMOJIOTHH.

OnuceIBaTh HA KOHKPETHBIX MPUMEpPax
METO/IbI KJIETOUHOM HHXeHepuu. [IpuBoauTh
[PUMEPHI UCTIOJIb30BAHUS
MOHOKJIOHAJIbHBIX M IMOJIMKJIOHAIHHBIX
AHTUTEII B MEIUITHE.

O1eHUBaTh 3HAYCHHUE CHHTCTUYECKOU
OMOJIOTUH IS CEJIBCKOr0 X035HMCTBA

1 MEIUITMHBI
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16.3

XpOMOCOMHAs ¥ T€HHAs
WHXXEHEpUs

XpOMOCOMHAs M TCHHAsI NHKEHEPUSL.
VcKyCCTBEHHBIN CHHTE3 T€HA U
KOHCTpyupoBanue pekomOunanTHoeix JJHK.
JIOCTH>KEHUS U ITEPCIIEKTUBBI XPOMOCOMHOU
V1 TEHHOM MHKXEHEPUHU. DKOJIOTUYECKUE U
ATUYECKHE MPOOJIEMbl T€HHON MHKEHEPHH.
JlemoHcTpanumn

Tabnuysl u cxemvi: «I'eHHAsS UHKEHEPUSD)

PackpbiBaTh Co/iepKaHNE TEPMUHOB U
MOHSTUI: TeHHAs] HHKCHEPHUS,
PECTPUKIIMOHHBIC SHOHYKJI€a3bl
(pecTpuKTa3bl), TUMKUE KOHIIBI, TIIa3MUJIbI,
[PECTPUKIINS, TUTUPOBAaHUE, TpaHChopMarus,
CKPUHUHT, TPAaHCTCHHBIC (T€HETUYECKU
MOIM(UIIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOABI PENPOIYKTUBHOTO U
TEepPaANeBTUYECKOTO

KJIOHUPOBAHUS, KIIETOYHBIE T

€XHOJIOTHH U CIIOCOOBI FT€HETUYECKON
WHXEHEPUH.

XapaKkTepHu30BaTh IOCTUKEHUS T€HHON
NHXCHEPUH.

OLeHUBaTh SKOJOTUYECKUE U ITUUECKUE
MpOOJIEMbI KJIOHUPOBAHUS U CO3/IaHUS
TPAHCTE€HHBIX OPTaHU3MOB,

[EPCIEKTUBbl Pa3BUTUA XPOMOCOMHON H
T€HHOW MH)KCHEPUU

16.4

MeauuHcKue
OUOTEXHOJIOTUH

MeauiuHCKUE OMOTEXHOJIOTHH.

PackpbiBaTh conepkaHue TEPMUHOB U
MOHSITHI: MEIUIIUHCKAsT OMOTEXHOJIOTHS,
METaOO0JIOMHBIN aHANN3, TEHOLIEHTPUYECKHIA

aHaJIn3,
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MEePCOHAIM3UPOBAHHAS MEIUIINHA,
[pereHepaTuBHAsI MEIUIIMHA.

TEHOLICHTPUYECKOI0 aHaIu3a;
MCII0JIb30BaHUE CTBOJIOBBIX KIeTOK; [TL[P-
TIMArHOCTUKY; TAPTETHYIO TEPAIUIO PaKa

XapakTepu30BaTh METOIbI METAOOJIOMHOTO 1

IToro 4acos 1o TemMe

PesepBHOE BpeMms

OBILIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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11 KVTACC

HanmMmenosanue
No KomnnuectBo OCHOBHBIE BUIBI AEITEILHOCTHA
/ pa3ziesoB U TeM y4eOHOTO [IporpamMmmHoOe coaeprxanue
/1 Jacos 00yyJaromuxcs
npeameTa
1 [Tema «3apo:kaeHue U pa3BUTHE 3BOJTIOIMHUOHHBIX MPEACTABJICHUH B OMOJOT UN
11 1

DBOIIOLIMOHHAA Teopust Y.
JlapBuHa

OBomtononHas teopus Y. lapeuna.
[IpennochIKu BOSHUKHOBEHUS JAPBUHU3MA.
DKu3Hp 1 Hay4yHas qesTeabHOCTh Y.
JlapBuHa.

JleMmoHCTpanuu

I lopmpemu1: Apuctotens, K. JIunuei, XK. b.
Jlamapk, 2. K. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauywl u cxemwvl: «Cucrema KUBOU
npuposl (1o K. JInauewo)»,

«JlecTHuna xuBbIX cymecTB (1o Jlamapky)»,
«MexanusM popmMupoBaHUs
MpUCTIOCOOTICHUH Y PACTEHUI U KUBOTHBIX
(mo Jlamapky)», «KapTa-cxema mapuipyrta
nyremectBus Y. Jlapsunay, «Haxonku Y.
/lapBuHay

PackpbiBaTh Co/iepKaHNE TEPMUHOB U
MOHSATUN: KPeallmOHU3M, BUJI, CHCTEMaTHKa,
OWHapHasi HOMEHKJIATypa, UCKYCCTBEHHAs
cucTema Kilaccu(puKaluu OpraHu3MOB,
MCTOPUYECKUN METOM, TapBUHU3M.
XapaKTepu30BaTh B3IJISbI
Apucrorens, Omnenokia, Jlykpeuus Kapa,
/1. Pes Ha pa3BUTHE )KUBOU NPUPOBI.
OuenuBath Bknaja K. JIunHes B pazBuTue
OuoIOTHH.
CpaBHUBATH B3IJISAbI HA BU U 3BOJOLHIO K.
JIunnes, XK. b.
Jlamapka u Y. /{apBuHa.
Kputnuecku olleHMBaTh KPEalmOHUCTCKHE
B3IJIsA/IbI HA )KUBYIO
[PUPOTY.

[lepeuncnsaTh KyJabTypHO-UCTOPUYECKUE U

CCTCCTBCHHO-HAYYHBIC ITPCAIIOCHIIIKA
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MOSIBJIEHHSI 3BOJIIOLIMOHHON TEOpUU

4. /lapBuna.

OnuceIBaTh poOJib UCTOPUUECKOIO METO/IA.
3narath CyIIHOCTb BOJIIOLIMOHHOMN TEOpUU
4. /lapBuHna.

HaspiBaTh OCHOBHBIE (akThl Onorpadun Y.
JlapBuHa ¥ 3Tarbl CO3/IaHUS UM
PBOJIOLIMOHHON TEOPUH

1.2

JIBroKyIme CUIbI
PBOJIOIMM BHIOB 1o Y.

/lapBuny

JIBIKyIIME CUIIBI SBOJIIOLUH BUAOB 1O Y.
JlapBuHY (BbICOKasi HHTCHCUBHOCTD
[Pa3MHOKEHHUS

OpraHMW3MOB, HACJIEACTBEHHAS
M3MEHYUBOCTH, O0pb0a 3a CyIlIecTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).
JleMmoHCTpanuu

[lopmpem. Y. JlapBUH.

Tabauyvt u cxemor: «DopMbl 60pPHOBI 32
cymiectBoBaHuey, «[lopomabl romyoei,
«MHoroobpasue KyIbTypHBIX (GOpM
KaIlyCThI»,

«ITopoabl qoMalIHUX KUBOTHBIX», «CXxema
00Opa3oBaHusi HOBBIX BUOB (110 Y.
JlapBuHy)», «Cxema COOTHOIIEHUS
NBIKYIINX CHJT

PBOJTIOLIAN

PackpbIBaTh COJepKaHUE TEPMUHOB H
MOHSATUIN: HACIIEACTBEHHOCTh, N3MEHYHUBOCTH,
MCKYCCTBEHHBIN 0TOOD, O0pHOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN O0TOOD.
31araTh CyIIHOCTh YUCHHUS

4. JTapBuHa 00 UCKYCCTBEHHOM O0TOODE.
XapaKkTepu30BaTh IBUKYIIIHE CHITBI
HBOJTIOIUH BUIOB 110 J[apBuHy. [IpuMeHITH
3HAHUS O JBWOKYIIUX CHJIAX BOJIOIUHU BHJIOB
no JlapBuHy JUtst 00BSICHEHHSI MHOTOOOpa3us
BUJIOB, TIOPO/JT JOMAITHUX KUBOTHBIX U
COpPTOB KYJIbTYPHBIX pacTEHUN
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1.3 DopMUpPOBAHUE 1 OdopmieHue CHHTETUYECKOU TEOPUHU
CUHTETHUYECKON peomonu (CT3I). HelrpanbHas Teopust
TCOPHH SBOJIIOITNHN OBOJIOIIHNH. COBpeMeHHaSI OBOJIOIIMOHHAsA PaCKpHBaTL CoJACprKaHNUCe TCPMUHOB U
OHOJIOTHS. MOHSTUN: TApBUHU3M, MyTaIl1H,
3HaYEHUE HBOJIIOLIMOHHON TEOPHUH B My TaIllMOHHBIH ITPOIIECC.
(OpMHUPOBAaHNH ECTECTBEHHO - HAYYHOM OOBSCHATH MPUYUHBI KpU3KCa JAPBUHU3MA.
KapTUHBI Mupa. JleMoHcTpanumn (OOGOCHOBBIBATh 3aKOHOMEPHOCTH
[ lopmpemuwi: C. C. UeTBEpUKOB, TpaHC(hOpPMaIliK JapBUHH3MA B
. W. llImaneraysen, . XonaenH, CHHTETHUYECKYIO Teoputo sBosronuu (CTD).
/1. K. benses. 3narate ocHOBHBIE TTostoxkeHus CTO.
Ta6flu1/;bl u cxemol: «OCHOBHBIE MTOJOKEHUS OnenuBath BKIaa [ . I[e @pnga,
CUHTETHUUECKOUN TCOPHUHU DBOJIIOLIAN C. C. quBepI/IKOBa,
. U. HImaneraysena, /. K. bensesa B
dbopmuposanue CTD.
OuennBath 3HaueHue CTD B hopmupoBaHuU
COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTUHBI MUpa
ITOro yacos 1o Teme 4

2 [Tema « MUKPOIBOJIONMS U €€ Pe3yJbTaThD)

21 [drambl 3 [TomymAuus Kak 3J1eMEHTapHast PackpbIBaTh coziep:kaHue TEPMUHOB
OBOJIIOIMOHHOI'O CANMHHNIIA OBOJOIHUH. COBpeMeHHBIe W TIOHSTHM: MHKPOSBOJIIOIHA,
I[Iponecca: MCTOAbI OLICHKHW I'€CHETUYCCKOI'O MAKpPO3BOJOOUA, MyTallUuH, ITIOITYJIAIINA,
MUKPOIBOJIIOLIUS pazHoO00pa3us U CTPYKTYPHI KOMOHWHAIIMH T€HOB, TEHO(DOH]I,

1 MaKpO3BOJJIIOIIHA. HOHy.HHI.IPIfI. N3menenne I“GHO(I)OHI[a PJICMCHTAPHOC 5BOJIIOIIMOHHOC ABJICHUC.
[Tomynsauus - [TOITYJIALMNA KaK 3JIEMEHTapHOE XapakTepu30BaTh MUKPOIBOIIOLIMIO KAaK
DJICMCHTAapHasa OBOJIIOIMOHHOC SABJICHUC. 3aKkoH DTall IIOABJICHUA HpI/ICHOCO6JIeHI/II71

CAMHHNIIA 3BOJJIOIINH

reseruyeckoro pasHosecus J1. Xapau,

U BU1000pa30BaHusl.
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B. BaiinOepra.

JlemoHcTpanun

Tabauywl u cxemolr. «MyTanoHHas
M3MEHYNBOCTHY, «[lomymsmronHast
CTpYKTypa Buaa», «Cxema mposBICHHUS
3akoHa Xapau-BaitnOepray.
JlaGopaTopHasi pabora «BrisiBienue
M3MEHYHUBOCTH Y 0CO0EH OJTHOTO BUA»

XapakTepu30BaTh HNOIYJISIUIO KaKk
HIIEMEHTAPHYIO €IMHUILY 3BOJIIOLUU.
[lepeuncnsaTe MPU3HAKU NACATBHOMN
MOIMYJISIUU U OOBSICHATh YCIOBUS
BBITIOJTHCHUS 3aK0Ha Xapau- BaiinGepra.
[IprMeHSTh UMEIOLINECs 3HAHUS IS
00BSICHEHUS! TPUYMUH U3MEHYUBOCTH Y
ocoOeil oJJHoro BUAa

2.2

JneMeHTapHbIe (PaKTOPbI
HBOJTIOINH

DjieMeHTapHbIe (DaKTOPHI (IBYKYIIHAE CUTIBI)
ABOJTFOIMK. MyTaIllMOHHBIN TpOIIeCC.
KomOuHaTuBHAsS W3MEHYNBOCTD. J{perid
[CHOB - CTy4aiiHble HeHAIIPABJICHHbIE
M3MEHEHHUS YacTOT ajuiesieil B MOMyJISIIHIX.
Dddext ocHoBarens. Murpanuu. M3onsauus
OIS Teorpaduyeckas
(mIpocTpaHCTBEHHAsT), OMOJIOTHYSCKas
(penpoayKTUBHAS).

JlemoHcTpanumn

Ilopmpemuor: C. C. UeTBEpUKOB,

. Maiip.

Tabauysl u cxemol: «IBUKYITUE CUITBI
PBOTIOITNIY, « IKOJIOTHIECKAs N3OJISIIHS
MOIYJISIUI CeBAHCKOH (opermy,
«["eorpaduueckast U30NISIHSI TUCTBEHHUIIBI

cubUpCcKoi

PackpbIBaTh CoJiepiKaHUE TEPMUHOB H
[MOHATHUN: MyTallMOHHBIN MPOLIECC,
KOMOMHATHBHAs U3MECHYHBOCTb,
MOMYJISIIIUOHHBIE BOJIHBI, Ipeii( TeHOB,
MUTpALIU, U30JISIHS, Teorpadudeckas
(mpocTpaHCTBEHHAS ) U30JIAIHS,
Oounonoruyeckas (penpoayKTUBHAS)
n3ossnus, 3pdekt ocHoBarens, dhdexT
OyTBIJIOUHOTO TOPJIbIIIKA. XapaKTepru30BaTh
hIIeMEHTapHbIe (DAKTOPBI (ABUKYIIIUE CHIIbI)
bposiroruu. OnenuBats Bkiag C. C.
YerBepukosa,

. Maiipa B pa3BUTHE 3BOJIIOLMOHHOIO
YUCHUSI.

OOBSICHITH TPUYUHBI HEHATIPABICHHOTO
MENCTBUS DIIEMEHTAPHBIX IBOJIOIIMOHHBIX
(bakTopoB.

[TprMeHsSITh UMEIOTITNECs 3HAHUS
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W JIMCTBEHHMUIIBI JAyPCKOW»,
«llonmynsAIMOHHBIE BOJIHBI YUCIEHHOCTH
XUITHUKOB U JKEPTB»

0 ABMKYIIUX CHJIAX 3BOJIIOLUA
U151 OOBSICHEHUSI TPUYKMH pa3HOOOpa3us
reHooHa MOMYJISIIUNA OJHOTO BUIA

2.3

EcTecTBeHHBIN 0TOOD -
HaIpaBIIONUN (hakTop
HBOJTIOLIMU

EcTecTBEeHHBIN 0TOOD - HAIIPaBJISIFOIIMIA
¢dakrop 3BoMOIUH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBMKYILIUHN, CTAOUIU3UPYIOLINH,
paspeiBaromui (qu3pyntuBHbIi). [lonoBoii
0TOOp. BO3HUKHOBEHUE U IBOJIOIIHS
COLIMAJILHOTO TIOBEICHUS

PKUBOTHBIX.

JleMmoHCTpanuu

Tabnuyst u cxemsvi: «Cxema 1edCTBUS
€CTEeCTBEHHOTO 0TOOpay, «@opMbI OOPHOBI
3a CyLEeCTBOBaHUEY, «HIycTpHaTbHBINA
MEJIaHU3M,

«OKuBble nckonaemble»

PackpbIBaTh CoJiepKaHNe TEPMUHOB H
MOHSITHI: €CTECTBEHHBIN 0TOOP, ABMXKYIIIHIA
0TOOP, CTAOMIU3UPYIOMINI 0TOOD,
[pa3pbIBAOIINI 0TOOP, MOJIOBOI OTOOP.
XapaKTepu30BaTh €CTECTBEHHBIN OTOOP KaK
MBUKYIIYIO M HAPABIISIONIYIO CHUITY
ABOJIIOLIMH, €0 (POPMBI.

Pasznuyath GopMbI €CTECTBEHHOTO 0TOOpa B
MOMYJISIUAX, IPUBOAUTH IPUMEPHI IEHCTBUS
B MOMYJISUAX (OPM €CTECTBEHHOTO OTOOpA.
OOBSICHITH MPEINOCHUIKH JIJIsl ACHUCTBUS
MBIDKYIIEH U CTaOMIH3UpyroIieit hopm
€CTeCTBEHHOT'0 0TOOpA.

CpaBHUBaTh (JOPMBI €CTECTBEHHOTO 0TOOPA,
nesiaTh BHIBOJIBI HA OCHOBE CPaBHEHMUSI.
[IpyMeHSITh UMEIOIITNECS 3HAHUS O
€CTECTBEHHOM OTOOpE JJIs1 OOBSICHEHUS
MPOIIECCOB, TIPOUCXOSIINX B MOMYJIISIUIX
BUJIOB

OpraHNu3MOB
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2.4

[ IprcriocobaeHHOCTD

OpraHu3MOB KakK
pe3yabTar

MHUKPO3BOJIOITNN

[Iprcroco6JeHHOCTh OPTaHU3MOB Kak
pe3yabTaT MUKPOIBOJTIOIHH.
Bo3HMKHOBEHNE NPUCTIOCOOTICHUIA

Yy OPraHu3MOB. ApoMOpP(O3bl

U uauoagantanuu. [Ipumeps
MPUCTIOCOOICHUHN y OPraHU3MOB:

Mopdosioruueckue, Gru3noIoruIecKue,
OHMOXUMHYECKHE, ITOBEICHUECCKHE.

OTHOCHTEIHLHOCTD HpI/ICHOCOGJIeHHOCTI/I
OpPraHu3MOB.

JleMmoHCTpanuu

Tabauywl u cxemol:

<<HOKp0BI/ITeJ'II)CTBeHHaSI OKpacCkKa
’KNBOTHBIX), «Hpez[ynpexcz[afomaﬂ

OKpacCKa JKUBOTHBIX»,
«DU3NOTOTUUCCKUE azaliTanyumn,

<<HpI/ICHOCO6HeHHOCTB OpraHnu3smMoB "
CC OTHOCUTCIBHOCTDB».

O0opyaoBanme: repbapun pacTeHH;

KOJUIEKIIMM HACEKOMBIX; Uyuerna MTHIl U
3BEpeii ¢ MpUMepPaMu Pa3IMUHbIX

MPUCTIOCOOTICHHIA.

JlaGoparopHasi padora
<<HpI/ICHOCO6JIeHI/I$I OpraHnu3MOB U UX
OTHOCHUTEIIbHAS [[EJIeCO00Pa3HOCTHY.
JlaGoparopHasi padora «/3yueHue
apoMop}o30B 1

PackpriBaTh coqiepKaHne TEPMUHA
pUCIIOCOOIEHHOCTh OPraHU3MOB
(amamramus), apoMopdo3,
WIM0aTaNTAIIHS.

[IprBOAMTH KOHKPETHBIE TPHUMEPHI
pUCIIOCOOIEHUI OPraHU3MOB

(Mopdomoruueckue, GU3NOIOTHUECKUE,
OMOXUMUYECKHUE, TTOBEJICHYECKHUE).

OOBSACHATh MEXAaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUHN y OPraHU3MOB.

[ [puBOIUTH IpUMEPHI ApOMOP(PO30B

1 UANO0AJANTAlUN Y PACTEHUMN

U )KUBOTHBIX.

OOBSACHATH POJIH apOMOP(H030B

B OCBOCHHH OpPraHU3MaMH HOBBIX CPeJl
oOUTaHUS.

OOBSCHATH POJIb UINOATANTAIIII
B IPUCIIOCOOJICHUH OPTaHN3MOB

K KOHKPETHBIM YCIIOBUSIM CPEJIbI.
Jloxa3pIBaTh OTHOCUTEIIBHBIN XapaKTep

HpI/ICHOCO6HCHHOCTI/I " IIPUBOJUTD

IIPUMCPBI OTHOCUTCIIbHOCTHU a,Z[aHTaHI/Iﬁ.

PackpbIBaTh 3HaYEHUE JBIKYIINX CUIT
PBOTIOINH B (DOPMUPOBAHUHU

MPUCTIOCOOTIEHUI
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WIM0AJANITAlIMN Y PACTEHHI
W SKUBOTHBIX)

2.5 Bup, ero KpUTEPUU U Bun, ero kputepuu u CTpyKTypa.
CTPYKTypa JleMoHCcTpanuu

Tabauyer u cxemol: «Kpurepun Buia»,

«Bunbl-nBoiiHUKMY, « CTPYKTYpa BUIA B [PacKpbIBaTh COJAEPKAHUE TEPMUHOB U

[IPUPOACH. MOHATHN: BUJ, KDUTEPUH BUJA,

OOopynoBaHue: repbapun pacTeHui; nosiMMop(du3M, BUJIbI-IBOMHUKHU, apea,

KOJIJICKIIMM HACCKOMBIX; 1y4CJia IITUI U HKOJIOTMYECKasl HUIIIA, TTOMYJISIIUSL, BUTOBOM

3BCpPCH Pa3HbBIX BUJIOB. KapUOTHII, KOCMOIIOJIUTHI, Y9HIACMMKH,

ﬂaﬁOPaTOPHaH paﬁoTa «CpaBHeHue [MOJIBUJIbI, DKOTHUIIbI. XapaKTepU30BaTh

BUJI0B I10 MOp(i)OJ'IOFI/I‘IeCKOMy KPUTEPUIO» [ KpUTEpUU BUAA (MOpCI)OJIOFH‘IeCKPIP'I,
FeHETUYECKHI, OMOXUMHUYECKHUH,
reorpaduueCcKuii, SIKOJIOTHICCKUM,
onoxumuueckuit). OObSICHATH
HEO0OXOIUMOCTh UCTIOJIB30BaHUS BCEl
COBOKYITHOCTH KPUTEPHUEB ULl ONIPEACIICHUS
BUI0BOM IIPUHAJICKHOCTH OPraHU3Ma.
[lepednciisiTe OCHOBHBIE BHYTPUBUIOBBIE
rpynnupoBKU. OOBSCHATH IPUYUHBI
CyLIECTBOBAaHMS MOHO-
U [MOJIUTUITUNYECKUX BUJIOB.
CpaBHUBATH BUJIBI IO MOP(OJIOTUIECKOMY
KPUTEPUIO

2.6

BuiooOpa3oBaHue Kak
pe3yybTar

MHUKPOSBOJIFOITUN.

BunooOpa3oBaHue Kak pe3yabTaT
MUKPO3BOTIOLIMU. 3055111 - KIltoueBou

¢axTop BuI00Opa3oBaHUs.

PackpbiBaTh cojiepkaHue TEPMUHOB U
MOHSATHIN: BUA000pa30BaHNE, H30JISAIIHS,

KOSBOJIIOLIMA.
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CBs3b
MUKPO3BOJIOIAN
U DIIUIEMUOJIOTUHI

[Tyt 1 ciocoObl BUA00Opa30BaHUS:
asuionarpudeckoe (reorpadguyeckoe),
CUMIATPUUYECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOEY (TIOJTUTUIONN3AITHS,
rubpuan3zanus). JmurenbHoCTh
PBOJIFOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOpMUPOBAHUS
OHOJIOTHUECKOTO pa3HOOOpasus.

PoJib 3BOJIFOIIMOHHOI OMOJIOTHH B
pa3paboTke Hay4YHbIX METOJOB COXPaHEHUS
O6ropazHooOpaszusi. MUKpOIBOIIOIUS U
KODBOJIIOLIMSI TAPA3UTOB U UX XO35EB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMUHNBOCTH
K aHTHOMOTHKAM U CIIOCOOBI O0PHOBI C HEM.
JleMmoHCTpanuu

Tabauyvt u cxemolr: «CriocoObl
BU1000pazoBanus», «I” eorpaduueckoe
BUI000pa30BaHNE TPEX BHUJIOB JIAH IBIIICH,
«IKOJIOTHYeCKOe BUI000pa30BaHKEe BUIOB
cuHuLy, «llonummounipl pacTeHui»,
«KamycTHO - penednblii TuOpu.
O0opynoBanme: repbapuu pacTeHUIA
OJIM3KUX BHUJIOB, 00pa30BaBIIUXCS
pa3IMYHBIMHU CIIOCOOaMM

XapaKTepu30BaTh BUI000pa30BaHUE KaK
pe3ynabTaT MUKPOIBOIIONUUA. OOBACHITH
PO 30K B 00pa30BaHUN HOBBIX
BUJIOB. XapaKTePH30BaTh PA3INIHbIC
criocoObl BUI000pa3oBaHus
(asmonaTpuuecKoe, CUMIATPUIECKOE).
[TprBOIUTH KOHKPETHBIC IPUMEPHI BUJIOB,
00pa30BaBIINXCS PA3TUIHBIMU CITIOCOOAMH.
[IpyMeHsTh 3HaHUS CIIOCOOOB
BUI000pa30BaHuUs Uil OOBSICHEHUS TPUYUH
MHOT000pa3usi BUJIOB.

OOBSACHATH BOBHUKHOBEHHUE YCTONYNBOCTH
MaTOreHOB K aHTHOMOTHUKAM

Toro yacos mo TemMe

14
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Tema «Makpo3BOJIIOLHSA U ee pe3yJibTaTbD)

31 Makpo3BOITIOLIHS. 1 MeTo1bl U3y4EeHHUST MAKPOIBOJIIOLU Y.
[laneoHTOIOrMUECKIE [TasieOHTOIOrMYECKUE METOIBI U3YUCHUS
METO/Ibl U3YUCHUS pBostonnd. [lepexoansie popMbl u PacKphIBaTh COAEPKAaHNE TEPMHUHOB H
PBOJIIOIUHI dbuIoreHeTUUECKUe Psiibl OPTaHU3MOB. MOHSITHI: MAKPOIBOTIOIHS ((PrITOTeHE3),
JleMoHCTpaIUK nepexo/iHble POopMbl, PUIIOTeHETUYECKUE
Tabauyvl u cxemoi: PSIbI,
«DUITOTECHETUYECKUI PAJT JTOIIATN, aJIeOHTOJIOTHSL.
«ApXCOHTepI/IKC», <<3Bep03y6me AMCPBD, XapaKTepI/ISOBaTI) MaKpO3BOJIIOIUIO KaK
«Creromnedanbny, «PUHHODUTHI, HaJIBUIOBYIO SBOJIOINIO 00pa3oBaHus
«CeMEeHHBIE NTaTIOPOTHUKM. KPYIHBIX TAKCOHOMUYECKUX €IUHMULI.
OﬁOPYJIOBaHHe: KOJUIEKIINH, repOapui, OOBSACHATH 3HAUEHUE TAJIEOHTOJIOTNYECKUX
MYJITKH UCKOITACMBIX OCTATKOB OPTaHU3MOB I/ICCJ'IeI[OBaHI/Iﬁ JUIS IOy YEeHU ST q)aKTOB
PBOJIFOLIMK OPTaHU3MOB.
[[puBOIUTH PUMEPHI OPraHU3MOB,
OTHOCSIIIIUXCSI K TIEPEXOTHBIM hopMam.
Ha3zpiBaTh rpynibl OpPraHu3MoB, IS
KOTOPBIX BOCCTAHOBJICHBI (PUIIOTCHETHYECKUE
PSLABL.
CpaBHMBATH MPOIIECCHI MAKPOIBOJIIOIUU U
MHKPO3BOJIFOLINU
3.2 Buoreorpaduueckue 1

MCTOIbI U3YUCHUA
OBOJIIOIIUH

buoreorpaduueckre MeTOAbl U3yUCHUS
pBoOIMH. CpaBHEHUE GIIOPHI U (hayHbBI
MaTEPUKOB M OCTPOBOB.
buoreorpaduueckue odbmactu 3emiu. Buabl-
PHICMHKHU U PEITUKTHI.

PackpbIBaTh conepikaHue TEPMUHOB U
MOHSTHI: Ouoreorpadus, SHIACMUKH,
PEIIUKTBHI.

O00CHOBBIBaThH 3HaUeHUE Onoreorpaduu Jyis

M3YYCHUA 5BOJIFOIIMHN OPTaHU3MOB.
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JlemoHcTpanun

Tabauywvl u cxemvl:
«buoreorpapuyeckue 30Hb 3eMIN»,
«/peild kKoHTUHEHTOBY, «PeTUKTHI.
Oo6opynoBanue: repdapum; KOJUICKITUH
HACEKOMBIX

[lepeuncnsaTs 6noreorpaduueckue odiacTu
3emiii U OOBSACHATH MPUUMHBI UX
BBIJICIICHUSI.

CpaBHuBaTh Qiopy U payHy MaTEPUKOB U
OCTPOBOB, PACTEHHSI M YKUBOTHBIX Pa3HBIX
ouoreorpaduueckux odnacteit. [IpuBoauTh
PUMEPHI PETUKTOBBIX OPTaHU3MOB, BU/IOB-
PHIIEMUKOB. OOBSICHATD TPHYNHBI
COXpaHEHUS BUIOB YHIEMHUKOB H «OKHBBIX
HCKOTIaEMBIX»

3.3

OMOPHOIOTHYECKUE U
CPaBHUTEIIBHO -
Mopdooruueckue

MCTObI U3YUCHUSA
OBOJIIOINH

9M6pI/IOJ'IOFI/I‘leCKI/Ie N  CpPaBHHUTCIIBHO

Mop(doToruaecKue METO/IbI U3YUYCHHS
PBOJIIOIMHA. [ eHeTHYECKHE MEXaHU3MBI
SBOJIFOIIMHA OHTOIE€HE3A U MOSIBJICHHS
DBOJIFOIMOHHBIX HOBIIIECTB.

["OMOJIOrMYHBIC ¥ aHAJIOTUYHBIC OPTaHbl.
PyauMeHTapHbIC OpraHbl ¥ aTABU3MBI.
MoJIeKyIIPHOTCHE THUECKHE,
OHMOXMMHYECKHE U MaTEeMaTHYECKHE METOIbI
W3YUYEHUS SBOJIONHH. | OMOJIOTMYHBIC TEHBI.
CoBpeMEHHBIC METOIbI ITOCTPOCHUS
(UITOreHeTHUECKUX JICPEBHEB.
XpOMOCOMHBIE MyTaIliH U SBOJTIOIIHS

I'CHOMOB.

PackpbIBaTh CoJepKaHUE TEPMUHOB H
MOHATUI: SMOPHUOJIOTHS, MOP(OIIOTHS,
TOMOJIOTHYHBIC U aHAJIOTUYHBIC OPTaHbl,
PYIUMEHTBI, aTaBU3MBbI, OMOXHUMHYECKAs
TOMOJIOTHSI.

XapakTepu3oBaTh SMOPUOJIOTHICCKHUE,
CpPaBHUTEITBHO-MOP(OJIOTHUECKHUE,
MOJICKYJISIPHO-TEHETHUECKHE,
OMOXMMHYECKHE, MATEMAaTUYECKHUE METO/IbI
M3YYECHUST SBOJIOIUY.

OOBSCHITH 3HAYCHHE SMOPUOIIOTHH,
CpaBHUTEIBHON MOp(doIoTHH,
MOJIEKYJISIPHON T€HETHKHU, OMOXUMHUH,
OronMH(GOPMATUKH JIJIS1 U3YUCHUS SBOTIOIIUN
OpTaHU3MOB.

OunenuBath BKi1ag A. O. Kosanesckoro
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JlemoHcTpanun

[ lopmpemuor: K. M. bap,

A. O. KoBanesckuii, ®. Mromiep,

. ['eKkelb.

Tabnuywl u cxemvi: «HaganpHbIC cTaIUN
OMOPHOHAIEHOTO Pa3BUTHUS MTO3BOHOUYHBIX
PKUBOTHBIX),

«I" OMOJIOTMYHBIE U aHAJIOTUYHBIE OPTaHbD»,
«PynuMeHTBDY, « ATaBU3MBI»,
«XpOMOCOMHBIE HAOOPHI UeTOBEKa

U IITUMITIAH3E».

OO0opynoBaHue: KOJUICKIUH, repOapuy,
MYJISDKH TOMOJIOTHYHBIX, aHAJIOTUYHBIX,
PyAUMEHTapHBIX

OpraHOB U aTaBHU3MOB

B Pa3BUTHE IBOJIIOLIMOHHOTO YYEHUSI.
OnuchIBaTh TCHETUYECKHNE MEXAHU3MBI
HBOJIIOLIMM OHTOTEHE3a U MOSIBJICHUS
HBOJIFOIIMOHHBIX HOBIIECTB.

[ [puBOIUTH IPUMEPHI ATABU3MOB U
PYyAMMEHTAPHBIX OPTaHOB Y PA3TUIHBIX
OpPTraHU3MOB U OOBACHITH IPUUUHBI UX
MOSIBJICHUS.

[[puBOIUTH NIPUMEPHI TOMOJIOTMYHBIX U
AHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTraHOB y
OpraHrW3MOB Pa3HbIX

CUCTEMATUYECKUX TPYIII.

[TpuBOINTH MpUMEPHI OMOXUMUYECKOHN U
r€HHOW TOMOJIOTHH.

OrneHuBaTh 3HaU€HUE OMOMH(DOPMATUKH JIJIS
M3Y4YEHUs] 3aKOHOMEPHOCTEN IBOJIFOLUN

3.4

OO01me
3aKOHOMEPHOCTH
SBOJIFOLIAHU

OO01re 3aKOHOMEPHOCTH (TIpaBuUIIa)
hBOTIONMHA. HeoOpaTUMOCTh ABOJIOIUH.
AnanTtuBHas paavanus. HepaBHOMEpHOCTh
TeMI10B 3Bouonun. JleMoHcTpaunun
Tabauysl u cxemol: «I' TaBHBIC HAPABIEHUS
PBOTIOIIIY, «O0IIHe 3aKOHOMEPHOCTH
PBOJTFOITII

PackpsiBaTh cofiepkaHue TEPMUHOB U
MOHSITHI: CMeHa (PYHKIIHIA OPraHoB,
HEOOPATHUMOCTh IBOJIIOINH, aJalITUBHAS
paauanys, HEpaBHOMEPHOCTh TEMIIOB
PBOJIFOLIMH, YEPEIOBAHUE TJIaBHBIX
HAIPaBJIECHUN SBOJIFOLINY.
AHanM3UpPOBaTh MPUUUHBI YEPETOBAHUS
TJIaBHBIX HAPABJICHUMN

PBOJIFOLIMH.
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[IprBOINTE MPUMEPHI MPOUCXOXKICHUS
OpraHu3MOB

0T HECIEUATU3UPOBAHHBIX MPEIKOB U UX
[IPOrPECCUPYIOIIEH CIIEHUATN3aUH.
OOBSCHIATH IPUYUHBI HEPABHOMEPHOCTH
TEMIIOB HBOJIIOLIVH.

[ [puBOIUTE MPUMEPHI ATAITUBHOMN painalluu
Y OPraHHU3MOB.

OOBSCHIATH NPUYUHBI HEOOPATUMOCTH
DBOJIIOLIMH

Toro yacos 1o teme

6

4

Tema «IIpoucxoxaenune u pa3BuTHe )KU3HUA HA 3emiie»

4.1

[ mores3nl
BO3HUKHOBEHUS KU3HA
Ha 3emMiie

2

Hay4Hble runoTe3sl MPOUCXOXKICHUS KUZHU
Ha 3emiie. AOHOTreHe3 U MaHCTIEPMHUSL.
JloHay4HbIE TIPEJICTABICHUS O 3apOXKICHUU
PKU3HH (KpeartnoHusM). ['unoresa
MOCTOSIHHOTO CaM03ap0K/ICHUS KU3HU U ee
ornpoBepkeHue onbitamu O. Penn, JI.
Cnamnannanu, JI. [Tactepa.
[IpoucxoxxaeHue >KU3HU U aCTPOOUOIIOTHSL.
JlemoHcTpanumn

[lopmpemuvl: ©. Penn,

JI. Cnannanuanu, JI. [Tactep.

Tabauyel u cxemsoi: «Cxema oOIbITa

®. Penu», «Cxema onbita JI. [Tactepa

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATUI: KPEallMOHU3M, BUTAJIIU3M,
naHcrepMusi, abUoreHes.

M3narath Hay4HbIE TUIIOTE3bI U TEOPUU
[MPOUCXO0XKICHUS )KU3HU Ha 3eMIIe.
OnuenuBath Bkiaag @. Pean,

JI. Cnannanuanw, JI. ITactepa B
dbopMHUpOBaHUE HAYYHBIX B3TJISI0B Ha
[MPOUCXO0XKICHUE KU3HU Ha 3eMJI€.
[lepedncnisiTh CTaUM Pa3BUTHUS )KU3HU HA
3emiie, COrlacHO TEOPUH OMOII033a
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10 N3YUYCHUTIO CaMO3apOKACHUA
PKU3HI)

4.2

(OCHOBHBIE ATAITbI
HEOPraHUYECKOM
SBOJIFOIIH

OCHOBHBIE JTaIlbl HEOPraHUYECKON
sBooIMK. [lnanerapHas (reosoruyeckas)
PBOIIONMS. XUMHUYECKasi 3BOJIOLUS.
AGMOTEHHBIN CUHTE3 OPraHUYEeCKUX
BEIIECTB U3 Heoprannueckux. OnbiT C.
Muiepa u I'. FOpu. O6pa3zoBanue
OJINMEPOB U3 MOHOMEPOB. KoanepBatHas
runiore3a A.M. OnapuHa, runoresa
nepBuyHOTO OynboHa JI. Xoneiina,
reHeTuyeckas runoresa I'. Memnepa.
Pr6o3umer (T. Yek) u rumnoresa «Mupa
PHK» V. I'un6epra. ®opmupoBanue
MeMOpaH U BOBHUKHOBEHHE MPOTOKIIETKH.
JleMmoHCTpan U

[ lopmpemuwr: C. Munnep, I'. FOpn,

A. U. Onapun, /. XonaeiH,

[". Memnnep.

Tabauyer u cxemoi: «Cxema OIbITa

C. Munnepa, I'. FOpu», « Otansl
HEOPTraHUYECKOU IBOIIOLII.
BupryaJjbHas 1adopaTopHas padora
«MopenupoBanue onbiToB Musiepa- FOpu
M0 M3YUYEHUIO0 AOMOTEHHOTO

PackpbiBaTh CO/IepKaHNE TEPMUHOB U
[MOHSATHUM: T€0JIOTHYECKasi BOIIOIHUS,
XUMUYCCKas PBOJIFOLMS, a0OMOTCHHBIA CHHTE3,
nepBUYHas atMocdepa, KoariepBaTHbIC
Karid, puOO3UMBbI, MPOOMOHTHI.
XapakTepru3oBaTh OCHOBHBIE ITAIIbI
XUMHYECKOUN DBOJTIOIHU.

Ha3zpiBaTh XUMUYECKUN COCTAB MEPBUYHOMN
aTMocepsl 3emnu. OuenuBath Braaf C.
Muiepa,

['. IOpu, T. Yeka, Y. ['unbepra B
dbopMHUpOBaHUE HAYYHBIX B3TJISI0B Ha
[MPOUCXO0XKICHUE KU3HU Ha 3eMII€.
OnuChIBaTh YCIOBUS, HEOOXOIUMBIE /IS
AOMOTEHHOT'0 CUHTE3a OPTaHUYECKHUX
COCJIMHEHUN.

[[pUBOANTH PUMEPHI MOJIEKYJI, Y KOTOPBIX
BO3HUKJIM TTPOLIECCHI

FEHETUYECKOI0 KOMTMPOBAHUS U
(dbepMeHTaTUBHAST aKTUBHOCTb.
OO0OCHOBBIBATh HEBO3MOKHOCTh
[MOBTOPHOT'O BOSHUKHOBEHMUS KU3HU

Ha 3emie
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CHHTE3a OPTaHMYECKUX COCTUHCHHU B
NepBUYHON aTMochepe»

4.3 Vcropust 3eMiau 1 METOIbI McTopust 3eMau 1 METO/IbI €€ U3YUEHUS.
cC N3YUCHUSI M cxomaeMble OpPraHNUYE€CKHE OCTATKH. PaCKpI)IBaTI) coJeprKaHne TEPMUHOB U
[ ©COXPOHOIIOTHS U €€ METO/IBI. MIOHATUN :T€OXPOHOJIOT NS (OTHOCUTENbHAS,
OtHocuTenbHAs U a0COMOTHAS a0COJTFOTHAST), OKAMEHEJIOCTH, METO/IbI
TCOXPOHOJIOTHUS. FGOXpOHOJIOFI/I'-IeCKaSI ICOXPOHOJIOTHH, TCOXPOHOJIOTHYCCKas
[IIKaJIa: S0HBI, 3Pbl, IICPUOABI, ITIOXH. [I1Kajia: D0HBI, dPbI, ICPUOIBI, JIIOXHU.
JleMoHCcTpanuu XapakTepru3oBaTh METO/IbI U3YUEHUS
Tabauywt u cxemol: «'€OXPOHONOIHYECKAS  [CTOPUH 3EMIIH.
mkana». O00py10BaHUe: KOJLUIEKIUH [lepeuunciaTe pa3aesbl FTeOXPOHOJIOTHYECKON
OKAMEHEJIOCTEU, MTOJIE3HbIX UCKOMMAEMBIX;  [TKaJIbI.
MYJISIKA OPTaHUYECKUX OuLeHnBaTh 3HAaUEHUE UCKOMIAEMbIX OCTATKOB
OCTaTKOB OPraHU3MOB. [T U3YYEHHUS UCTOPUU Pa3BUTHA )KU3HU HA
JlaGopaTopHasi padora Bemiie.
«3ydeHne u onrcaHue NCKOIaeMbIX OOBSACHATH XapaKTep pacrpeeIeHUs
OCTAaTKOB JIPCBHHUX OPTaHU3MOB) MCKOITAEMBIX OCTATKOB B 36MHOW KOpE.
CpaBHUBATh METOIbI AOCOIIOTHOU U
OTHOCUTEJIbHON T'€0XPOHOJIOTUN
4.4 HavanwHble 3Tams

OpPTraHUYECKOU
PBOJIFOLUA

HavanbHbIe 3TaIbl OpraHHYeCKOM
hBOMIONMH. [losIBIIeHrE 1 3BOIIOLIUS TTEPBIX
KJIETOK. DBOJIIOIHS MeTaboiu3ma.
Bo3HHKHOBEHHUE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK
QHAJIOT MEePBHIX Ha 3emiie COOOIIEeCTB.

Ctpomaronutsl. [IpokapuoThl 1 3yKapuoTHI.

PackpriBaTh coepkaHue TEPMUHOB U
[MOHATUI: «ITOCJIEIHUNA YHUBEPCAIbHBIN
0011l IPeI0K», OTHOKIETOUHBIE
OpPTraHU3MBbl, IPOKAPUOTHI, SYKaPUOTHI,
CUMOHOTEHE3.

XapakTepru3oBaTh HayaJbHbIC ITAIIBI
OpPraHUYECKOM IBOJIIOLUM.

110




[IpoucxoxaeHue 3ykapuoT (CUMOUOTEHE3).
JBOJIIOLIMOHHOE MTPOUCXOKICHUE BUPYCOB.
JlemoHcTpanumn

Tabruywl u cxemwvi: «HaganpabIe TAITBI
OpraHNYEeCKON IBOIIOIAW», «Cxema
00pa30BaHUs DYKapuoOT IMyTeM
cumbuorene3a», «CTpoeHue BUpyca»

[IpuBOIUTH IpUMEPHI ApOMOP(PO30B MEPBHIX
OJTHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE TTOJIOKEHUS U
TOKa3aTeIbCTBA TUITOTE3bI

cMOMOTeHe3a.

Jloka3pIBaTh MOJIyaBTOHOMHOCTD
MUTOXOHJIPUH U TIIACTH]I, UX
MIPOUCXOXKICHUE OT MPOKAPUOTHIECKUX
KJIETOK.

JlenaTh BBIBOBI O 3HAYCHUH BOSHUKHOBEHHS
dboTocuHTE3a, POPMUPOBAHUS SIAPA TSI
MaTbHEHIIIEro pa3BUTHUS KU3HHU Ha 3eMIIe.

X apaKTepu30BaTh TUIIOTE3bI MTPOUCXOKIACHUS
BUPYCOB

4.5

JBOJIIOLUS SYKAPHOT

[IponcxoxkaeHne MHOTOKIETOUHBIX
OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX
[PYIIIT MHOTOKJIETOYHBIX

OpraHU3MOB.

JlemoHcTpanumn

[lopmpem.: N. 1. Me4HUKOB.

Tabnuywl u cxemwvl: «HadanbHbIe TAIIbI
OpraHuYecKou 3BoIOINN», «CHucrema
PKUBOM ITPUPOIBDY

PacKkpbIBaTh COCPIKAHHE TCPMUHOB H
MOHSATHIA: IPOKAPUOTHI, 3YKAPUOTHI,
MHOTOKJIETOYHOCTb, CIICIIHATA3AIIHSI
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOXKICHHE
MHOTOKJIETOYHBIX OpraHu3mMoB. CpaBHUBATh
0COOCHHOCTH DYKApUOTHUECKUX U
MPOKAPHOTHICCKUX

OpPTraHU3MOB.

HazbiBaTh OCHOBHBIC apOMOP(}O3bI SyKapuOT
W OLICHUBATh MX 3HAYCHUE JIJIS TATbHEUIIIETO
Pa3BUTHS JKU3HU
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4.6

(OCHOBHBIE DTAIIbI
YBOJIIOLINU
PACTUTEITLHOTO MHUpPA

OCHOBHBIE 3TaIbl 3BOJIOIUHU BBICILIUX
pactenuii. OCHOBHbIE apoMOP(}O3bI
pacTteHnil. Beixoa pacTeHuii Ha cynny.
[losiBnEeHNE CIOPOBBIX pacTEHUN U
3aBOEBaHKME UMU CylIH. CEMEHHbIE
pactenus. [IpoucxoxneHre HBETKOBBIX
pacTeHUN.

JlemoHcTpanumn

Tabauywl u cxemovr. «KApomMopdo3s
pacTeHui», «PUHHOPUTHD),
«OIHOKJIETOYHBIE BOAOPOCIH,
«MHOTrOKJIETOUHBIE BOJIOPOCIINY,

«Mxu», «IlatopoTHuKN», «I'010CEMEHHBIE
pacteHus», «Oprasbl IBETKOBBIX
pacTEHUI.

Oo0opynoBanue: repdapuu pacTeHU
[Pa3JIMYHBIX OTAEIIOB.

[IpakTuyeckasi padora «l3yueHue
0COOCHHOCTEN CTPOEHUSI PACTEHHI pa3HbIX
OTJIEIIOB)

PackpbIBaTh cosiep:kaHue TEPMUHOB U
MOHATHI: BOJOPOCIH, pUHUODUTHI, MXH,
alOPOTHUKOOOPA3HbIE, CEMEHHBIE
MallOPOTHUKH, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, OECII0JIOE TTOKOJIEHUE
(copoduT), OJIOBOE MOKOJICHUE
(rameTodur).

[lepeuncasiTh OCHOBHBIE 3TaIlbl 3BOJIOLUN
pacTuTenbHOro Mupa. HaspiBaTh OCHOBHBIE
apoMop(03bl PACTEHUI U OLIEHUBATh UX
HBOJIIOLIMOHHOE 3HAYCHHUE.

CpaBHUBAaTh OCOOEHHOCTH CTPOCHHUSI
pacTeHUil pa3HbIX OTIEJIOB

4.7

OCHOBHBIE ATATbI
HBOJIIOIMH KHBOTHOTO
MUpa

(OCHOBHBIE 3Tallbl 3BOJIFOIUN KUBOTHOTO
Mupa. OCHOBHBIE apOMOP(O3bI JKUBOTHBIX.
Bennckas gayna. KemOpuiickuii B3phIB -
MOSIBJIEHUE COBPEMEHHBIX THUIIOB.

[IepBbie XOpAOBbIE )KUBOTHBIE. JKN3HB B

BOJIE. DBOJIOLNS II03BOHOYHBIX.

PackpbiBaTh conepkaHue TEPMUHOB U
[MOHATUI: POCTEUINE, TUIACTUHYATHIE,
KUIIEYHOIIOJIOCTHBIE, TUIOCKHE YEPBH,
YWICHUCTOHOTHUE, PHIObI, 3eMHOBO/THBIE,
[TPECMBIKAIOIINECS,

[ITULIBI, MIIEKOITUTAIOLIIHAE, SKTOAEPMA,
PHTOJIEPMA, ME30JEPMA, JIBYCTOPOHHSIS
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[IpoucxoxneHne aMmpuONil U penTUIIHIA.
[IpoucxoxaeHne MICKOMUTAIOIIUX U MTHII.
[IpuHnun kro4eBoro apomopdosa.
OcBoeHne 0eCT03BOHOYHBIMU U
MM03BOHOYHBIMHU

PKUBOTHBIMU CYIIIH.

JlemoHcTpanumn

Tabauywl u cxemor: «Cxema pa3BUTH
PKUBOTHOT'O MHPay», «ApoMop( o351
PKUBOTHBIX», «[IpocTenime,
«KunmeunononoctHeie», «llnockue yepsuy,
«Unenucronoruey, «PuIObI,
«3€MHOBO/IHBIEY,

«IIpecmbikaromuecs», «IItuup,
«MuitekonuTaromue.

OO0opynoBaHMe: KOJUICKIIUN HACEKOMBIX;
BJIQYKHBIE MPETapaThl

PKUBOTHBIX; PAKOBHUHBI MOJIJTFOCKOB;
KOJUIEKIIUU UITIOKOXKUX; CKEJIEThI
MO3BOHOYHBIX KUBOTHBIX; Uyydelia MTHL] U
3BEpEH.

[IpakTuyeckas padora

«3yueHne ocoOOEHHOCTEH CTPOEHUS
MO3BOHOYHBIX KUBOTHBIX)»

CHUMMETPUS, TEIUIOKPOBHOCTB. llepeunciars
OCHOBHBIE 3TAlbl 3BOIIOLNHN KUBOTHOTO
MHpA.

Has3piBaTh OCHOBHBIE MpeaganTalnH,
CIIOCOOCTBOBABIIINE BHIXOY KUBOTHBIX HA
CyILy.

OlieHMBaTh 3HAYEHUE PA3BUTHUSI HEPBHOM
CHUCTEMBI IS PUCTIOCOOJICHUSI )KUBOTHBIX K
YCIIOBUSIM OKPY>KAIOIIEH Cpebl.

OOBSCHITH NPUYUHBI IBOIIOIIMOHHOTO
[paciBeTa HaCEKOMBIX, KOCTHBIX PbIO, NITHUII,
MJIEKOTTUTAFOIIUX

4.8

PasButne xu3Hu
Ha 3emIie

Pa3ButHe xu3HU Ha 3eMJie 10 3paM U
[epruoJaM: apXxeu, NpoTepoO30i, NaIeo30u,
ME30301, KalHO301.

PackpbIBaTh coqiepKaHUe TEPMUHOB U
MOHSITHI: apXeil, apxe0akTepuH,
[IMaHOOAKTEPUH, IPOTEPO30ii,
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OO6m1as xapakTepUCTUKA KIUMaTa U
reoyiornyeckux npoieccos. [losiBienune n
pacuBeT XapaKTEPHbIX OPTaHU3MOB.
VYrneobpazoBaHue: €ro ycioBUs U
BIIMSIHME Ha Ta30BBIM COCTaB aTMOC(EpHI.
MaccoBble BBIMUPaHUS - SKOJIOTUYECKUE
KpU3UCHI Iponuioro. [IpuyrHsl u
CJIEJICTBUSI MACCOBBIX BBIMUPAHUH.
CoBpeMeHHBIN 9KOJIOTUUECKUN KPU3HC,
ero ocooennoctu. [IpoGiema coxpaneHus
OouopazHooOpa3us Ha 3emIe.
JdeMoHCcTpanuu

Tabauywl u cxemol: «Pa3BuTHE KU3HU B
apXxencKou 3pey, «Pa3BuTHe KU3HU B
MIPOTEPO30MCKOM 3pe», «Pa3zBuTue KU3HU
B MAJICO030MCKOM 3pe», «Pa3BuTHe )XU3HU B
M€30301CKOH 3pe», «Pa3BUTHE )KU3HU B
KaifHO30MCKOM 3pey Maneo30i, KeMOpuid,
OpIOBHK, CHIIYD, IEBOH, KApOOH, MEPMb,
[Tanres, Teruc, TpunoOUTHI, pPUHUOPUTHI,
PaKOCKOPIIHOHBI, TAHIIUPHBIC PHIOBI,
KOTHUJI03aBpbI, M€3030H, [' OH/IBaHa,
JlaBpasusi, Tpuac, opa, MeJl, XBOWHBIE,
TUHKTOBBIE, CATOBHUKOBBIE, OCTIEMHUTHI,
aMMOHMTBI, IMHO3aBPbl, APXEOITEPUKC,
MTOKPBITOCEMEHHBIE, KAMHO30M, MAJIEOTEH,
HEOI€H, aHTPOIIOTE€H, MAaCCOBOE

BbIMUpaHUE. XapaKTepU30BaATh Pa3BUTHE
JKA3HU HA 3eMJI€ TI0 3paM U MEPUOJIAM.
VYcranaBiuBaTh 3aBUCUMOCTh MEKTY
reoJIOTMYECKUMU MTPOIIECCAMM,
M3MEHECHUSIMU KJIMMAaTa U MPOLECcCamMu B
JKUBOU TIPUPOJIE.

OOBSICHATH MPUYUHBI PaCI[BETA
CHUCTEMATHUYECKUX Py OPraHU3MOB B
pa3JInYHBIE 3Pl U IEPUOJIBI.
AHanu3upoBaTh NPUUYMHBI U CIEICTBHUS
MacCOBBIX BBIMUPAHUIA.

Ha3zbiBaTh ocHOBHBIE apOMOP(]O3bI
pacTEeHU U )KUBOTHBIX.

[TpuBOAUTH MPUMEPHI TEPEXOTHBIX HOpM
OpraHN3MOB.

AHanu3upoBaTh MyTH PELLICHUS
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po0JIEMbI COXpaHEeHUs OMOpa3HO00pa3us Ha

Semie
4.9 CoBpeMeHHast CHUCTEMA] 2 CoBpeMeHHasi CHCTEMA OPraHUYECKOTO PacKpBIBATH COAEPKAHUE TEPMHUHOB U
OpPraHUYECKOr0 MHUpa mupa. [IpuHiumne! knaccudukanuu MOHSTHI: OaKTEpUH, apXeH, BBICIITHE
OpTraHU3MOB. OCHOBHBIC CUCTEMaTHUYCCKHE pacTeHus, 3€JICHbIC BOJOPOCIH, GanSIHKI/I,
CPYNIbl OPTaHU3MOB. Oypbie BOJIOPOCIH, MOXOBHUIHBIE,
JlemoHCTpaNuK allOPOTHUKOBHIHBIE,

Tabauywr u cxemol: «COBpEMEHHAs CUCTEMA [XBOIIICBHIHBIC, IJIAyHOBU/IHbIE,

OPraHn4eCcKoro Mupa» FOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE,
MPOTHUCTHI, KUIIIEUHOIIOJIOCTHEIE,

MJIOCKUE YEPBU, KPYTIIbIC YEPBH,
KOJIbYaThIC YEPBU, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOYKHE, XOPJIOBBIE, TPUOBI,
TTUITAaHUKY, BUPYCHl. XapaKTepru30BaTh
COBPEMEHHYIO CHCTEMY OPTaHHYECKOTO
MUpa;

Ha3bIBATh OCHOBHBIC CHCTEMATHYCCKHE
TPYIITBI OPTraHU3MOB.

OOBSCHATH MPUHITUIIBI KITaCCU(PUKAITUN
OpTraHU3MOB.

[lepeyncisiTh OCHOBHBIE TIPU3HAKH
[IPOKAPHOT, PACTCHUM, )KUBOTHBIX, TPHOOB,
KpacHBIX B OyphIX Bogopocield. [IpuBoauTh
[PUMEPBI MPEJICTABUTENICH OCHOBHBIX
CHCTEMaTUYECKUX TPy

OpTaHU3MOB

IToro yacos o TeMe 15
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Tema «IIpoucxoxxaeHue 4eJI0BeKa — aHTPONOIeHe3»

5.1  |Amrpomnonorus - Hayka o 1 Pasnensl 1 3aa4u aHTPOIIOIOTHH. MeTo bl
UEIIOBEKE AHTPOIIOJIOTUH.
JlemoHcTpanumn
Tabauywr u cxemvr: «MeTozbl PackpbIBaTh CO/IEpKaHUE TEPMUHOB U
AHTPOIIOJIOTHNY. MOHSATHIA: aHTPOMOJIOTHs, MOP(HOIOTHS,
OOopyaoBaHHe: MyIsKU OKaMEHEIOCTEH, [aHTPOIIOreHE3, aHTPOIIOMETPHS,
MPEIMETOB MaTEePUAIbHON KYJIbTYphI PEKOHCTPYKIIUS, apXEOJIOTHsI, STHOTpadHs.
NpeaKoB uenoBeka; Gororpaguu HaxoM0K  |Ha3bIBaTh pa3aessl U 3a1a4u aHTPOTIOTIOTHH.
MCKOMAEMBIX OCTATKOB YeJIOBEKa XapakTepr30BaTh METO/IbI AHTPOTIOIOTUHU U
CPaBHUBATH UX MEXIY COOOIL.
Bb11es1Th BOIPOCHI YBOJIIOLIMHN YETIOBEKa,
M CCIIeyeMbIe TTPU TOMOLIH
pa3IUYHBIX METO/IOB
5.2 1

Pa3Butue npencraBieHuin
0 TIPOUCXOKJICHUHU
qeJI0OBEKA

CraHoBJIEHUE TIPEACTABICHUN O
[IPOUCXOXKICHUH YelloBeKa. Penuruno3usie
BO33PEHUSI.

CoBpeMeHHbIE HAyYHbIE TEOPHUHU.
JlemoHcTpanumn

[lopmpem. Y. JlapBUH.

Tabnuywl u cxemvt: «MeToabI
QHTPOTIOJIOT UM,

O0opynoBaHMe: MyJIsHKH OKAMEHEJIOCTEH,
[PEeMETOB MaTEPUATBHOUN KYJIbTYpPhI
[IPEJKOB YEJIOBEKA; PENTPOLYKIUU

(poTorpadun) xapTun

PackpbIBaTh coJiep:kaHue TEPMUHOB U
MOHSTHI: aHTPOTIOTEHHAS TEOPUs, TPYI0Bas
Teopus, Homo sapiens. OriennBath Bkiaa Y.
JlapBuHa B pa3BUTHUE MPEICTaBICHUHN O
MPOUCXOXKICHUN YEIOBEKA.
ApPryMEHTHPOBAHHO KPUTUKOBATH
PEUTUO3HBIC TPEACTABICHUS

0 MPOUCXO0KJICHUH YEJIOBEKA C MO3UIUU
€CTECTBEHHBIX HayK.

XapakTepu30BaTh HAyYHbIE TEOPUH
[IPOUCXOXKICHUS YEIIOBEKA

116




c MU(OTOTUUECKUMU U OMOJICHCKUMU
CIOKETaMU
MPOUCXOXKICHHS YEIIOBEKA

5.3

MecTo uestoBeka
B CUCTEME
OpPraHUYECKOr0 MHUpa

(CXOJICTBO YEJIOBEKA C )KUBOTHBIMH.
CucTeMaTH4YeCKOe MOJI0OKEHNE YeI0OBEKa.
CBUIETENIBCTBA CXO/ICTBA

YeJIOBEKa C JKUBOTHBIMU:
CpPaBHUTEIbLHO-MOP(DOIOrHYecKue,
PMOpuUosIorHuecKue, pusnoaoro -
OnoxuMHuuecKue, mopeaeHYeckue. OTanuus
YyesloBeKa OT )KMBOTHBIX. [IpsiMoxoxaeHne 1
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB.
Pa3BuTHE TOJIOBHOTO MO3ra M BTOPO
CUTHAJIbHOU

CUCTEMBI.

JleMmoHCTpanuu

Tabruywl u cxemvi: «I"0JIOBHON MO3T
yenoBekay, «UemoBekooOpa3Hbie
00e3bsiHB», «CKeJeT YeloBeKa U CKEJeT
muMIan3e», «Py1uMeHThI 1

ATaBU3MBD).

O0opynoBaHMe: CKeeT YeIoBeKa; MOJICIb
ueperna 4esioBeKa U yeperna

[IMMIIaH3€; MOJIENIb KUCTHU YEJIOBEKa U
KUCTH IIHUMIIaH3E.

JlaboparopHasi padora

«M3yueHne ocoOEHHOCTEN CTPOEHHUSI

PackpbIBaTh coJiep:kaHNe TEPMUHOB H
MOHSITHI: PyJIUMEHTHI Y YCJIOBEKA, aTaBU3MbI
y 4eJIOBEKa,

MPSIMOXOJK/ICHHUE, BTOpasi CUTHAJIbHAS
cucrTema.

OnpenesaTh CUCTEMaTHIEeCKOE TTOJI0KCHHE
YeJIoBEeKa B OPraHUYECKOM

MUpE.

BhISBIISITH YePThI CXO/ICTBA U Pa3INUUs
YeJIOBEKA U KUBOTHBIX.

XapakTepu30BaTh CBUJIETEIILCTBA CXOJICTBA
YeJI0OBEKa U KUBOTHBIX (CPAaBHUTEIHHO-
Mopdooruueckue, SMOpPUOIOTrHIECKHeE,
(bU3M0IIOTO - OMOXUMHUUYECKHE,
noBepieHueckue). [IpuBouTh IpUMEpHI
ATaBU3MOB U PYJIMMEHTOB y YEJIOBEKA.
OnuceiBaTh MPU3HAKK YETIOBEKA,
c(hOpMHUPOBABIITUECS B CBS3H C IPEBECHBIM
00pa3oM >KU3HH MPEIKOB U
MPSIMOXOKJICHUEM.

BoISBIATE IPUYMHBI OCOOCHHOCTEN CTPOSHUS
yepera 4eJI0BeKa 10 CPaBHEHHIO C

YeI0BEKOOOpa3HBIMU
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CKCJICTa YCJIOBCKA, CBA3aHHBIX
C MMPSIMOXOKACHUCM»

00e3bsIHaMU.

CpaBHUBaTh OPYIUIHYIO 1€ATEILHOCTD
YeJI0BEeKa U JKUBOTHBIX.

CpaBHUBaTh 0COOEHHOCTH BBICHIEH HEPBHOM
eI TEIbHOCTH YeNIOBEeKa

1 )KMBOTHBIX

5.4 pmxyime cuisl JIBrxyiue cuibl (pakTopsbl) PackpbIBaTh coJiep:KaHue TEPMUHOB U
(bakTopsI) AQHTPOTIOreHe3a: OMOJIOTUYECKHE, MOHATUI: HACJIEACTBEHHAS N3MEHYUBOCTb,
QHTPOIIOreHe3a counanbHble. COOTHOIIEHNE OMOJIOTHYECKUX|eCTECTBEHHBI 0TOOD, OpyAriiHAs

U COLMAJIBHBIX (PaKTOPOB B AaHTPOIIOTEHE3E. |[IeSITEIbHOCTh, TPYIIIIOBOE COTPYJHUUYECTBO,
JleMmoHCTpanuu oOuieHune, peub. XapaKTepru3oBaTh
Tabnuysl u cxemul. «IBHKYyIINE CUIIBI NIBYOKYILME CHJIBI aHTPOIIOTeHe3a:
QHTPOIIOT€HE3a». OnoJIOrNYecKre U COLUaIbHbIE
OO0opyaoBaHue: MyJISDKU IPEIMETOB
MaTepUaIbHON KyJIbTYpPbI IIPEAKOB
yesoBeKa

5.5  |OcHOBHBIE CTAUH

AHTPOIIOI'CHC3a

OCHOBHBIE CTaIUM aHTpONOTeHe3a. PaHHue
YeIIOBEKOOOpa3HbIC 00C3bsIHBI
(TIPOKOHCYJIBI) U paHHUE MTOHTHABI - 00IITHe
MPEIKU YeIOBEKOOOPa3HBIX 00€3bsH U
016, ABCTPAJIONIUTEKH - IBYHOTHE
MpEAKH JIIoAer. UenoBeK ymernblil, NepBbIC
W3TOTOBJICHUS OpyAui Tpyaa. UenoBek
MPAMOXOASAIINAN U MIEPBBIA BBIXOJ JIIOJICH 3a

npenensl Adpuku. Yenosek

PackpbIBaTh COIEpKAHUE TEPMUHOB U
[MOHATHI: aBCTPAJIONUTEK, YETI0BEK YMEbIH,
Uenosek npsamoxoasamumn, Yenosek
reiinensoeprcekuii, YemoBek
HEaHIepTaIbCKUI, KPOMaHbOHEII,
[IEHHUCOBCKUM YEJI0BEK, YeI0BEK pa3yMHbIN
COBPEMEHHOI'O THIIA,

1aJICOr€HETHKA.

XapakTepu3oBaTh OCHOBHBIE CTAUU

AQHTPOIIOreHE3a.
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reiaenb0eprekuii - 00IMi mpe1oK
HEAHAEPTAIBCKOr0 YEJIOBEKA U YEIOBEKA
pasymHOro. YenoBek HEaHAEPTAIbCKUI KaK
BU/I JIFOJICH XOJ0JHOTO KjInuMaTa. YenoBek
pa3yMHBIN COBPEMEHHOIO THUIIA,
JICHHCOBCKHUI YE€JI0BEK, OCBOCHHUE
KOHTUHEHTOB 3a TpejenamMu AQpuKH.
IlaneoreneTrka u majaeoreHOMHMKA.
JlemoHcTpanuu

[ lopmpemul: J1. Jlukn,

5. 5. Porunckuii, M. M. I'epacumos.
Tabauywl u cxemol. « IBOTIOIMOHHOE APEBO
UEJIOBEKa», «ABCTPAIONUTEKY, «HeloBek
YMEJBINY, «HeIOBEK MPAMOXOASALIAN,
«J|eHHCOBCKMI YEITOBEKY,
«Heannepranbiply, « KpoMaHbOHIIBD,
«[Ipenku uenoBeka». OOOpyI0BaHHE:
MOJIEJTM TOpCa MPEIKOB YEJIOBEKA; MYJISIKU
MPEIMETOB MAaTEPUAIBHOUN KYJIbTYPhI
MPEJIKOB

4yeJIOBEKa

BBISBIIATE IPOTPECCUBHBIE YEPTHI,
MMOSIBUBIIIMECA Y MPEIKOB YEIOBEKA

Ha pa3HbIX CTAAUSX aHTPOIIOreHE3a.
[[prBOANTH MPUMEPHI MPEJICTABUTEIICH
OCHOBHBIX CTA/IM aHTPONIOTEHE3A:
ONMUCHIBATh UX AHTPOIIOMETPHUUECKUE
aHHbIE, 00pa3 KU3HU U OPYyAusl TpyJa.
CpaBHUBATH MPEJICTABUTEIICH OCHOBHBIX
CTaJUN aHTPOIIOrECHE3A

5.6

JBOJIFOIIHS
COBPEMEHHOT'O
UEeIJIOBEKA

DBOJIIOLMST COBPEMEHHOIO YEJIOBEKA.
EcTecTBeHHBIN OTOOP B MOMYJISIIIHIX
yesoBeKka. MyTallMOHHBIN IIPOLECC U
nosmmMopdu3M. [TonynsiroHHBIC BOTHBI,

npeti reHoB, MUTpaIus

PackpsiBaTh coepaHue TEPMUHOB U
[MOHATUI: MyTAalMOHHBIN MIPOLECC,
MOJIMMOP(H3M, TOMYJISIIIMOHHBIE BOJHBI,
npeiid reHoB, MUTpAIIHS,

«d(PexT ocHOBATETIN.
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1 «3(QPeKT OCHOBATENSA» B MOMYJISILIUAX
COBPEMEHHOTI'0 YeJIOBEKA.
JlemoHcTpanumn

Tabnuywl u cxemwvi: «ITAIBI YIBOTIOIUN
YeJIOBEKA»

XapakTepu30BaTh POJIb €ECTECTBEHHOIO
0TOOpa B MOMYJISIIIUSX COBPEMEHHOTO
YyeJI0BEeKa.

O1ieHUBaTh POJIb MyTAlIMOHHOTO MTPOIECCa,
MOIYJISIIUOHHBIX BOJIH, Jpeiida reHoB,
MUTpanuu, «3pQexra ocHOBaTENA» B
HBOJIIOLIMY MOMYJIALNA COBPEMEHHOTO
YyeloBeKa.

[TprBOINTH MpUMEPHI GAKTOPOB, CIIOCOOHBIX
BBI3BATh IOIYJILUOHHBIE BOJIHBI B
HBOJIIOLIUN COBPEMEHHOTO

qyesI0BeKa

5.7

UenoBedeckue pachl.
MeXIUCITUTITHHAPHBIC
METO/Ibl aHTPOTIOJIOTHH

Uenoseueckue packl. [lonsTue o pace.
bosbiire pacel: eBponeoniHas
(eBpasmiickas), aBCTpaO-HETPOUTHAS
(?KBaTOpHaIbHas), MOHTOJIOUIHAS
(a3uaTcko-amepukaHckas). Bpems u mytu
paccesieHrs YesoBeKa 1o IIaHeTe.
EnnncTBO yenoBeueckux pac. Hayunas
HECOCTOSITEILHOCTD pacu3Ma.
[Iprcrioco6IeHHOCTh YeI0BeKa K Pa3HbIM
YCIIOBUSIM OKpY’Karolllen cpenbl. Bnusinue
reorpaduueckoit cpensl u Ipeiida reHoB Ha
MOP(}HOITOTHIO U HPUZHOTIOTHIO

YeJI0OBeKa.

MeXTUCIUTIITHHAPHBIE METO/TBI

PackpbIBaTh CO/IEpKAHUE TEPMUHOB U
MOHATUI: paca, pacoreHes3, pacusM,
COLIMAIbHBIN TapBUHU3M. XapaKTEPU30BaATh
MpU3HAKK OOJIBIINX pac YeJoBeKa:
EBPOTICOMTHOM (€Bpa3HMIICKOIt), aBCTpaso-
HETPOUTHON (IKBATOPUATBHOM),
MOHTOJIOMTHOM (23MaTCKO-aMEPUKAHCKOM).
BpISABIATH NPUUMHBI BOBHUKHOBEHUS
4EJI0BEYECKHUX pac.

[IpuBOAUTE pUMEPHI ATANTUBHBIX
[IPU3HAKOB y IIPEACTABUTEIIEH YETIOBEUECKUX
pac.

[IpuBOAUTE CBUIETENBCTBA €IUHCTBA

IMPONCXOKICHUA YCIIOBCUCCKUX pac.
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B (puznueckoi (OMOJIOTHUECKO)
QHTPOIOJIOTUU. DBOITIOIUOHHAS
QHTPOTIOJIOTUS ¥ TAJIEOAHTPOTIONOTHSI
YEJIOBEUECKUX MOMyIsuuil. bruocounanbHbie
VCCIIeIOBAHUS PUPOJIBI YETTOBEKa.
MccnenoBanrue KO3BOIIOLUU
OHOJIOTHYECKOTO

U COITMATLHOTO B YEJIIOBEKE.
JlemoHcTpanumn

Tabauywl u cxemwvl: «Pacel yemoBekay.
[IpakTuyeckas padora

«3ydueHune IKOJIOTHYECKUX aTanTalui
YEITOBEKa»

CoOITOCTaBJIATh aJalITUBHBIE THITHI JIFOJICH C
PacoBBIMM ITpU3HaKamu. /[oka3piBaTh
Hay4YHYIO0 HECOCTOSITEIbHOCTh pacru3Ma

Toro yacos 1o teme

10

6

Tema «kos0rus - HAyKa 0 B3aMMOOTHOIIIEHUSIX OPTraHU3MOB U HAIOPTAaHU3MEHHBIX CHCTEM € OKpY:Kalouiei

cpenoin»

6.1

3apok/ieHuE U pa3BUTHE
HKOJIOTUH

3apoxAeHUE U Pa3BUTHE SKOJIOTUHU B TPYAax
A. I'ymbonsara, K.®. Pynse, H.A.
CesepiioBa, J. I'ekkens,

A. Tencnu, B.H. Cykauena.

Pa3znensl 1 3a1a4n SKOJIOTUN.

CBs13b DKOJIOTUU C APYTUMHU HAyKaMH.
JlemoHcTpanumn

[ lopmpemuwi: A. I'ymO0mb T,

K. ®@. Pynwe, H. A. CeBep1ios,

. I'exkkenb, A. Tencu,

B. H. Cykaues.

PaCKpBIBaTB COACPIKAHUC TCPMUHOB U
[MOHSITUI: OKOJIOI'usAd, ayTOKOJIOI'u:A,
CHHJOKOJIOI'Hs, DKOJIOI'HUA COO6H.[€CTB n

DKOCHUCTCM, OKOJIOTHA BUOOB U HOHYHHHHﬁ.

XapakTepru3oBaTb OCHOBHBIE 3TAIIbI
3apOKACHUS U Pa3BUTHS SKOJIOTUU KaK
HAYKU.

[IprBOIUTH IPUMEPHI OOHEKTOB U3yUCHUS
DKOJIOTHH.

Ha3siBaTh OCHOBHBIC 3aJa4u, CTOAIIUC
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Tabnuysr u cxemol: «Pa3meinsl
SKOJIOTHH

repes y4eHbIMU-3KOJIOTaMHU.
'Y cTaHaBIMBATh B3aNMOCBSI3b KOOI
C JpYrMMU HayKaMH

6.2 MeTo1bI DKOJIOTHUH.
SHaUCHUE
PKOJIOTHUECKHUX
3HAHUU 1151 YEJIOBEKa

Metomsl skonoruu. [loneBbie HaOMIOIEHUS.
DKCIIEPUMEHTHI B 9KOJIOTUU: IPUPOIHBIE U
nabopaTopHbie. MoaenupoBaHue B
PKOJIOTUHA. MOHUTOPHHT OKpY KaroIien
Cpeabl: JOKaIbHBIM, pETUOHAIBHBIN 1
TJ100aJTbHBIH.

3HaUYCHHE DKOJIOTHYCCKUX 3HAHUM s
YeJIOBEKa. DKOJIOTrMYeCKOE MUPOBO33PEHUE
KaK OCHOBA CBSI3€ UEJIOBEYECTBA C
npupoioi. @opmMupoBaHHUE FKOJIOTUUECKOU
KyJIbTYpPbI U SKOJIOTUYECKON IPAMOTHOCTH
HaceneHus. JleMoHCcTpanuun

Tabauywl u cxemovl: «MeTOIIBI IKOJIOTHI),
«CxeMa MOHUTOPHUHTA OKpYKarolen
Cpeab.

JlaGopaTopHasi padora «/3yuecHue
METO0B SKOJIOTMUYECKUX MCCIIEA0BAHUI

PackpbiBaTh coiepKaHUE TEPMUHOB U
[MOHSTHI: TTOJICBBIC HAOIIOICHUS,
MOHUTOPHHT OKPY>KAarOLIEH CPeabl,
MOJIETTUPOBAHUE, YIKCIIEPUMEHT,
[IPOTHO3UPOBAHUE.

XapakTepu3oBaTh METO/IbI IKOJIOTHH.
[[puBOIUTH IPUMEPHI MOJEBBIX HAOIIOICHUIA
B DKOJIOTHU.

BBISBIISITE 0COOCHHOCTH MOHUTOPUHTA
OKpYKaloIleil cpejibl Kak MeTo/1a
PKOJIOTUYECKUX MCCIICIOBAHMM.
(OO0OCHOBBIBAThH 3HAUCHHUE

HPKCIIEPUMEHTOB B KOJIOTHUECKUX
HCCJICIOBAHUSIX.

CpaBHUBATH J1JAOOPATOPHBIC U MPUPOJTHBIE
HKCIIEPUMEHTBI KaK METO/IbI SKOJIOTHUYECKHUX
rccienoBanuii. OlieHUBaTh 3HAUCHHUE
[MPOTHO3UPOBAHMS KaK METO/Aa
HKOJIOTHYECKUX

HCCIIeI0OBAaHNIA.

O0OCHOBBIBATh HEOOXOIUMOCTD
DKOJIOTMYECKUX 3HAHUI

U151 COBPEMEHHOT'O Y€eJIOBEKa

IToro yacos o TeMe
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Tema «Opranu3msl 1 cpeaa 00MTAHUD)

7.1 |Dxomnoruyeckue 1 DKoJIoruueckue (HakTopbl PackpbIBaTh coaep:kaHuE TEPMUHOB
(bakTopbl 1 3aKOHOMEPHOCTH HUX JCHCTBUSL. U TIOHSITUI: KOJIOTHYECKUI (pakTop,

Kaccudukarus 3K0JI0THYeCcKuxX OMOJOTUYECKUN ONITUMYM,
(dakTopoB: abuoTHYECKUE, OrpaHUYMBAIOIINNA (JTUMUTHPYIOLIHIT)
OnoTuueckue, anTponoreHusie. OoIIMe dakrtop.
3aKOHOMEPHOCTH JCHCTBUS KraccupuiupoBath 3KOJOTHICCKUE
prosiornueckux axkropos. [IpaBuio (bakTOpbI O Pa3HbIM OCHOBAHUSIM.
muaumyma (K. Hlnpenrens, XapakTepu3oBaTh 001IH1E
tO. JIu6ux). TonepaHTHOCTD. 3aKOHOMEPHOCTH JICUCTBUS
OBpPUOMOHTHBIEC U CTEHOOMOHTHBIC HKOJIOTHYECKHUX (PAKTOPOB.
OpraHU3MBI. O60CHOBBIBATH ACHCTBUE 3aKOHA
JleMmoHCTpanuu ONTHUMYMa U 3aKOHA OTPaHUYHUBAIOIIETO
Tabnuysl u cxemvl: «IKOIOTHUECKHE dakropa.
(bakTopb». [IpyBOINTH MIPUMEPHI:
Oo6opynoBanue: repdapuun WILTIOCTPUPYIOIINE ACHCTBHE MPaBUiIa
U KOJUJICKIIUU PACTEHHM U )KUBOTHBIX, MUHUMYMa, OrPaHUYUBAIOIIETO
MPUCTIOCOOTICHHBIX K BIUSHUIO dakTopa, SBpUOHMOHTHBIX
[Pa3TUYHBIX SKOJIOTHYECKUX (PaKTOPOB 1 CTEHOOMOHTHBIX OPraHU3MOB

7.2 |AbuoTuueckue 1 AGuotuyeckue (HaKTophl. PackpriBaTh cofepkaHue TEPMUHOB

daktopsl. CBeT Kak
DKOJIOTMYECKUN

baktop

CBeT Kak IKOJIOTHYECKH PakTop.
/lelicTBHE pa3HBIX yYACTKOB
COJIHEYHOTO CIIEKTPA HA OPTaHU3MBI.
DKOJIOTUYECKUE TPYIIIbI PACTEHUMN

W JKUBOTHBIX 110 OTHOLIEHHIO K CBETY.
CurHanbHasi pojb CBeETA.

DoTonepruoan3m.

U TIOHSITHIA: CBET, (DOTOIEPUOIU3M.
XapakTepu3oBaTh JICHCTBHE CBETA KaK
HKOJIOTMYECKOTo (pakTopa.
CpaBHUBAThH JIEHCTBUE Pa3HBIX
YY9aCTKOB COJTHEUHOTO CIIEKTpa

HA OPTaHU3MBI.

BhIsSBISI TS OCOOCHHOCTH CTPOCHUS
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JlemoHcTpanun

Tabauyvt u cxemol: «CBETOBOU CIIEKTPY,
«OKOJIOTHYECKHUE TPYIIHI JKUBOTHBIX TI0
OTHOIICHUIO K cBeTy». QOopynoBanue:
repOapuu CBETONIOOUBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIUBBIX PaCTCHHUIA;
CBETOJIIOOMBEIC, TEHEIOOMBEIC U
TEHEBBIHOCITUBBIC KOMHATHBIC

pacTeHwusl.

JlaGopaTopHasi padora

«BrIsIBIICHHE TPUCTIOCOOICHUI OPraHU3MOB
K BIMSTHHIO CBETa»

1 KU3HEJIEATEIIbHOCTH PACTEHHUM pa3HbIX
HKOJIOTUYECKHUX TPYIII

[0 OTHOILIEHHUIO K CBETY (CBETOJIOOUBEIE,
TCHETIOOMBBIC, TCHEBBIHOCIIMBEIC).

[ [puBOIUTE MPUMEPHI PACTEHUM Pa3HBIX
HKOJIOTUYECKHUX TPYIII 11O OTHOIICHHUIO

K CBETY.

BbISBIISITE OCOOCHHOCTU CTPOCHUS U
PKU3HEICSI TEIbHOCTH YKMBOTHBIX

[Pa3HBIX YKOJIOTMYECKHUX TPYIII 10
OTHOILICHUIO K CBETY (JTHEBHBIC, CYMEPEUHbIE,
HOYHBIC).

[ [puBOIUTH TPUMEPHI )KUBOTHBIX PA3HBIX
HKOJIOTUYECKUX TPYIII

10 OTHOLIEHHUIO K CBETY.

O060CHOBBIBaTH 3HaYEHUE (POTOMEPUOIU3MA B
PKU3HU OPraHU3MOB U JIJIs1 IPAKTUKHU
CEJIbCKOr0 X03sICTBA

7.3

AOMOTHYECKHE
(haKkTOpHI.
TemmepaTypa Kak
PKOJIOTUYECKUI

bakTop

Temneparypa Kak 3KOJIOTUYECKUN (HakTop.
JlelicTBHE TEMIIEpaTypbl HA OPTAHU3MBI.
[loMKnIIOTEpMHBIE U TOMOMOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE
OpraHU3MBbl.

JlemoHcTpanumn

Tabauywvl u cxemvl: «TenIIOKPOBHBIE

PackpbIBaTh coziepikaHue TEPMUHOB U
MOHSITHI: TeMIepaTypa, NOUKHIOTepPMHBIE
(X0JI0JTHOKPOBHBIE ), TOMOMOTEPMHBIE
(TEeTTIOKPOBHBIE) OPTAaHU3MBI, aHAOHO3,
PBPUTEPMHBIE OPTraHU3Mbl, CTEHOTEPMHBIE
OpraHU3MBbl,

TEPMOPETYJISIIUS.

XapakTepu30BaTh IECHCTBUE
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PKUBOTHBIE», «XO0JIOJHOKPOBHBIE
PKUBOTHBIE.

Oo6opynoBanme: repdapun 1 KOJUICKIHA
TEIUIOIOOUBEIX, 3MMOCTOMKHX,
MOPO30yCTONYMBBIX PACTEHU; YydeIIa IITHIL]
u 3Bepeii. JIaboparopHasi padora
«BpIsiBIeHHE TPUCTIOCOOIEHUI OpraHU3MOB
K BJIMSIHUIO TEMIIEPaTypbD»

TEMIIEPATYPbl HA OPTAHU3MBI.
BbIsSBIIATE 0COOEHHOCTH CTPOEHHUS U
PKU3HEIEATEIIBHOCTH OWKUIIOTEPMHBIX
(XOJIONHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETIOKPOBHBIX )

PKUBOTHBIX.

[ [prBOAUTE IPUMEPBI MOUKUIIOTEPMHBIX
(XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX ) KUBOTHBIX.
BbIsSBISITE OCOOEHHOCTH CTPOCHUS U
PKU3HECSITEIIbHOCTH TETUIONIOOUBBIX,
3UMOCTOMKUX, MOPO30yCTONYUBBIX
paCTECHUH.

[IpuBOAUTH TPUMEPHI TEIIOIIOOUBBIX,
3UMOCTOMKUX, MOPO30YCTONYUBBIX
[paCTECHUH.

[ IpuBOIUTE IPUMEPBI DBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB

7.4

AGnoTudeckre (pakTopsl.
BraxxHoCTh Kak
HKOJIOTHUECKHH (pakTop

Bra)xxHOCTh Kak IKOJIOTHYECKUN (HakTop.
[Ipucnocobnenust pacTeHuii K
MOJI7IeP>KaHUI0 BOJHOTO OaaHca.
Krnaccudukarus pacTeHuil o OTHOIIEHUIO K
BOJIC.

[Ipucrioco6neHust KUBOTHBIX K N3MEHEHUIO
BOJHOTO pekuMa. JleMoHcTpanuu

TaOmuue! 1 cxeMbl: «OU3HOIOrHIECKUE

PackpbIBaTh comep)kaHne TEPMUHOB U
MOHSITHI: BIaXKHOCTH, TUAPOPUTHL,
rurpouTH, Me30(PUTHI, KCEPOPHUTHI,
PKUBOTHBIC: BOJIHBIC, TIOJYBOJIHEIE,
Ha3EMHBIE.

XapakTepru3oBaTh JEHCTBUE BIAXKHOCTH KaK
PKOJIOrHYecKoro (pakTopa.

BbIsSBIIATE 0COOEHHOCTH CTPOCHHUS U

KU3HCOCATCIIbHOCTHU paCTeHI/Iﬁ
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aJaNTaluy )KUBOTHBIX).

OobopynoBanme: repdapun pacTeHUH,
OTHOCSLIMXCA K rurpoduram, kcepoduram,
Me30(uTaM, KOMHaTHbIE PACTEHUSI TaHHBIX
rpymi. JIabopaTopHuas padora
«AHaTOMHYECKHE OCOOCHHOCTHU PACTEHUM U3
[Pa3HBIX MECT OOUTaHUS

pa3HBIX HKOJIOTHUECKHUX TPy 110
OTHOILIEHUIO K BOJE.

[ [puBOIUTE TPUMEPHI PACTEHUN Pa3HBIX
HKOJIOTMYECKHUX TPy MO OTHOLIEHUIO

K BOJIC.

BbISBISATE aHATOMUYECKHE U
(buznonoruueckre NpucnocoOIeHus
PKUBOTHBIX K U3BMEHEHHUIO BOJITHOTO

pexuma.

[IprBOINTH MPUMEPHI BOAHBIX, MOJYBOJAHBIX
1 HA3€MHBIX KMBOTHBIX

7.5

Cpensl oOuTaHus
OpraHU3MOB

Cpenbl 0OUTaHUS OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3IYIIIHAS, TOYBEHHAS,
rTyOWHHAsI TTOAITOYBEHHAS,
BHYTpUOpTaHu3MeHHas1. Pu3nko-
XUMHYECKUE OCOOCHHOCTH Cpe/l OOUTaHMSI
OpPTaHU3MOB.

[TprcriocoOeHns: OPraHu3MOB K )KH3HH B
pa3HBIX cpe/iax.

JlemoHcTpanumn

Tabauyvr u cxemor: «Cpeapl oOUTaHUS
OpPTraHU3MOBY.

O0opynoBaHMe: KOJUICKIIUN KUBOTHBIX,
0OUTAIONIUX B Pa3HBIX cpeaax

PackpbIBaTh coziepKaHUE TEPMUHA «Cpena
0OUTAHHS.

XapakTepu3oBaTh 0COOCHHOCTH BOJHOM,
HA3eMHO-BO3AYLITHOM, TOYBEHHOMU, TTTyOUHHO
MOANIOYBEHHOW U BHYTPHUOPIaHU3MEHHOU
cpen OOMTaHus.

CpaBHUBATh PUBUKO-XUMHUECKHUE YCIOBUS
pa3HbIX cpen obuTaHus. BeISBIATE YepTh
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K
00UTaHUIO B BOJIHOM, HA36MHO-BO3TyIIIHOM,
[MOYBEHHOM, BHYTPUOPraHU3MEHHOM Cpeaax
0OHUTaHMS.

[IpyuBOINTH PUMEPHI OPraHU3MOB,

00UTAIOIIMX B Pa3HbIX cpefax
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7.6

buosioruueckue
PUTMBI

buonornueckue purmel. Baeninue n
BHyTpeHHUE PUTMBI. CyTOUHBIE U TOJUYHBIC
puTMEL. [Iprcnioco01eHHOCTh OPraHU3MOB K
CE€30HHBIM U3MEHEHUSIM YCIIOBUI

PKU3HU.

JlemoHcTpanumn

Tabauywl u cxemwvl: «bunonornueckue
[PUTMBD.

OoGopynoBanme: repdbapuu 1 KOJICKIMN
[PACTeHUM U )KUBOTHBIX, 00JIa/TaFOIITNX
YepTamMu MPUCIIOCOOIEHHOCTH K CE30HHBIM
W3MEHECHUSIM YCIIOBUH KU3HU

PackpbIBaTh coaepKaHue NOHATHS
«OMONIOTUYECKHUE PUTMBD». XapaKTepru30BaTh
0COOCHHOCTHY BHEIIHUX, BHYTPEHHHUX,
CYTOUYHBIX W TOAUYHBIX OMOJIOTHUUECKUX
putMOB. [IpUBOANTE IPUMEPHI MPOSABICHUS
OMOJOTUYECKUX PUTMOB Y Pa3HBIX
OpraHNU3MOB.

BBISBIISITE YEPTHI TPUCTIOCOOIEHHOCTH
OpPraHrU3MOB K CE30HHBIM U3MEHECHUSIM
YCIIOBUH JKU3HMU.

OnuchIBaTh CE30HHBIE SIBJICHUS B )KU3HU
OpraHru3MOB, PACHPOCTPAHEHHBIX

B CBOEIl MECTHOCTH

7.7

JKuznennbie GopMbl
OpraHu3MOB

DKuzneHHbie popMbl oprann3MoB. [lonsTue
0 XKU3HCHHOH (popme. KuzHeHHbIe HOPMBI
pacTeHUU: IepPEeBhs, KyCTAPHUKH,
KyCTapHUYKH,

MHOTOJICTHHE TPaBBI, OJIHOJIETHUE TPABBI.
JKuznennsie GOpMBI )KUBOTHBIX:
rUAPOOMOHTHI, T€OOMOHTHI, A3POOHOHTEHI.
Oco0eHHOCTH CTPOCHHS U 00pa3a KU3HH.
JlemoHcTpanumn

Tabauyet u cxemot: «Kuznenusie Gopmbl
pactenuiy, «Kuznenusie Gopmbl
PKUBOTHBIX).

PackpbIBaTh coJiep>KaHuE TOHSITHS
KOKM3HEHHAs popMa opraHu3mMa. BeIABIATH
0COOCHHOCTHU CTPOCHUS U
PKU3HECATEIIbHOCTH PACTEHUN Pa3HbIX
PKU3HEHHBIX (DOpM.

[IpuBOANTE MPUMEPHI PACTEHUN PAa3HBIX
PKU3HEHHBIX (DOpM.

BbIsSBIIATE 0COOEHHOCTH CTPOCHHUS U
PKU3HEICSITEIIbHOCTHU )KUBOTHBIX Pa3HBIX
PKU3HEHHBIX (DOPM.

[IpuBOAUTH IPUMEPHI )KUBOTHBIX Pa3HBIX
PKU3HEHHBIX (hopM
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Oo6opynoBanme: repdapu 1 KOJUICKIHA
PACTCHUIT U )KUBOTHBIX Pa3TUYHBIX
PKU3HEHHBIX (hopM

7.8 |[buotnueckue hakTopbl

buotnyeckue dpakropsl. Buasl 6noTnyeckux
B3aUMOJCUCTBUN: KOHKYPEHIMS,
XUIIIHUYECTBO, CHUMOMO3 U €ro (POPMBI.
[Tapa3uTusm, Koomnepauus, MyTyaau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxyieOHn4YecTBO). HeTpoduueckue
B3aMMO/JICICTBUS (TOoUYeCcKue, (OpUUIECKue,
dabpudeckue). 3HaueHHEe OMOTUYECKHUX
B3aMMOJICHCTBUHN JJIs CyIIE€CTBOBAHMUS
OpraHu3MoB B cpene ooutanus. [Tpunimn
KOHKYPEHTHOT'O UCKITIOUEHUSI.
JleMmoHCTpanuu

Tabauysl u cxemvi: «IKOCUCTEMA
[IMPOKOJIMCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOTO JIecay,

«Llenn muTanus», « XMITHAYECTBO,
«[Tapazutuzmy», «KoHKypeHIIUsDY,
«CumOno3y, «KommeHcanuzmy.
O0opynoBaHMe: KOJUICKIIUN KUBOTHBIX,
YYACTBYIOLIUX B PA3IMYHBIX OMOTHUECKUX
B3aHMMOJICHCTBHUIX

PackpbIBaTh COlEpKAHUE TEPMUHOB U
[OHATUN: KOHKYPEHIUS, XUIIIHUYECTBO,
[apasuTusM,

MyTyaian3M, KOMMEHCAIU3M, HETpOPUUECKHe
B3aMMOJICUCTBUSA. XapaKTEpU30BaTh BUIbI
OMOTUYECKUX B3aUMOICHCTBUH.
OOBSCHITH CYLITHOCTh KOHKYPEHIIUH,
XUIHUYECTBA, [Iapa3suTU3Ma,

MyTyallu3Ma, KoOMMeHcanu3Ma. [Ipusoaurs
[IPUMEPBI OPraHU3MOB, YYaCTBYIOILIUX B
OMOTHYECKUX B3aMMOAEHUCTBUAX Pa3HBIX
TunoB. OLeHNBaTh 3HAYCHHE OMOTUYECKUX
B3aUMOJCUCTBUN JIUIs CYILIECTBOBAHMUS
OpPIraHNU3MOB B CpeJie 0OUTaHUS.
OOG0CHOBBIBATH JIEHCTBUE MPUHIIMIIA
KOHKYPEHTHOI'O UCKIIIOYEHUS

Toro yacoB mo TemMe
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8 [Tema «9Ko0JI0rusi BUIOB U MOMYJISIIHAID)
8.1 Ikomormueckue 3 PackpeiBaTh copeprKaHue IMOHATHS

XapaKTCPUCTUKH JKOJIOTUYECKUE XAPAKTEPUCTUKU «TIOIYJIALUS .

[TOITY JIATTNH nonyssuu. [Tomysus kak 6uonornyeckas|/OLIEHUBATH 3HAYCHUE HEOHOPOIHOCTH
cucreMa. Posb HEOHOPOAHOCTH CpEIbI, cpenbl, pusnIecKkux 6apbepoB U
(usnueckux GapbepOB U OCOOEHHOCTEN 0COOEHHOCTEN OMOJIOTUH BUIOB B
Ouosiornu BUA0B B (hOPMUPOBAHUN (dbopMUpOBaHUM MPOCTPAHCTBEHHON
POCTPAHCTBEHHOM CTPYKTYPHI IOMYJIALMMI, [CTPYKTYPBI IO ISIIAA.
OCHOBHEIE TIOKA3aTeNH IOy ISIUH: [ [pMBOMTE MPUMEPHI MOIYJIALMA PasHBIX
YUCIIEHHOCTD, IIJIOTHOCTD, BHJIOB PACTEHUI U )KUBOTHBIX.
BO3pAcTHAs ¥ TI0JIOBAsI CTPYKTYpa, XapakTepu3oBaTh OCHOBHEIE
POXKIaeMOCTb, IPUPOCT, TEMIT POCTAa, PKOJIOTMYECKHE MOKa3aTeNn
CMEPTHOCTh, MUTPALIUSL. [TOIYJISALIUN: YUCIIEHHOCTb, INIOTHOCTB,
JleMmoHCTpanuu BO3pACTHAs U M0JIOBAsi CTPYKTYpa,
Tabnuywl u cxemvi: « IKOIOTUICCKHUE POKAACMOCTDb, IIPUPOCT, TEMII POCTA,
XapaKTEPUCTUKU IOIYJIALUN, CMEPTHOCTH, MUTDALIHSL.
«IIpocTpaHcTBEHHAs CTPyKTypa
ONyJIAUN», « Bo3pacTHbie mUpamMuIbl
[TOIYJIS LI

8.2 Pkonornyeckas 3 JKOJIOTUYECKAsl CTPYKTYpa IMOMYJIALHH. PackpeiBaTh conepkaHue TEPMUHOB U
CTPYKTYypa O11eHKa YUCICHHOCTH MOIYJIAIUH. [MOHATHUN: TUHAMUKA TIOIYJISALUH,
[TOITYJISIIIHH. /IMHaMuKa NONYJISIUA U €€ PETYJIIALUA. OMOTUYECKUI TOTEHIIUAN oMYA,

HI/IHaMI/IKa IIOIIYJIIIUKU U
CC PCryanua

buoTnyeckuii NOTEHIMAI MOMYJISIIIAMN.
MoaenupoBaHUE JUHAMUKH MOMYJISIUU.
KpuBbie pocTa YMCIEHHOCTH NOMYJISLINY.
Kpusble BeoknBanus. Perynsuns

HYHCJICHHOCTHU

KpHBBIE BEDKUBAHMUSI, (DaKTOPBI CMEPTHOCTH,
€MKOCTb CPEJIbI.

OOBICHATH 3aKOHOMEPHOCTH Pa3MeIIeHUs
0co0ell OoMyJISALUY Ha 3aHUMaeMOn

TEPPUTOPHUH.
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MOMYJISUUN: POJb (PAKTOPOB, 3aABUCIINX U
HE 3aBUCSIIHUX OT IJIOTHOCTH.
JKOJIOTUYECKHUE CTpaTeruu BUAoB (r- u K-
cTparerun). JleMoHCTpanuu

Tabauyvr u cxemvr: «CKOPOCTh 3aCEIICHHUS
OBEPXHOCTH 3emiu pa3IMYHBIMU

OpTraHu3MaMmn»

OrneHnBaTh OMOTHYECKUN TTOTEHIIHAIT
MOMYJISIIAN pa3HbIX OPraHU3MOB.
AHQJIN3UPOBATh KPUBBIE POCTA YUCICHHOCTH
MOMYJISAIINN U KPUBBIC

BHDKHBAHUS.

(OGOCHOBBIBATh MMPUYNHBI CICPKUBAHUS
OMOTUYECKOT0 MOTEHIMaIa POCTa U
MPUYHHBI BCIIBIIIEK POXKIAEMOCTH

Y OTACJIBHBIX OPTraHU3MOB.

[lepeuncisiTh (hakKTOpbl CMEPTHOCTH,
PETYJIMPYIONINE YACICHHOCTD MOy
pacTeHU U )KMBOTHBIX. ONHUCHIBATH
PKOJIOTMYECKUE CTPATETUH BUIOB

8.3

DKOJOrnyecKkas HUIa
BHUIA

[lonsTre 00 PKOJIOTMUECKOM HUIIIE BHA.
Mectooburanue. MHOTOMEpHas MOJICITb
PKOJOTMYECKOM HUIIIH

/1. . XarunHcoHa. Pazmepsl
bKoJornueckor Humu. IlorenuanpHas u
pearnu30BaHHas HUIIIY.

Buj kak cucteMa nomyJssinui. Apeasnbl
BUJI0B. BU/IbI 1 UX KU3HEHHBIEC CTPATETUH.
DKOJIOTHYECKHUE

PKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJACHUS U MUTPAIi
PKUBOTHBIX.

buosiornueckue NHBa3uN 4yKepOaHBIX

PackpbIBaTh cofepkaHue TEPMUHOB U
[MOHATHUI: SKOJIOTUYECKasi HUIIIA, BUJI, apeall,
MHBA3USL.

XapakTepu3zoBaTh MHOTOMEPHYIO MOJICIIb
HKOJIOTMYECKOU HUIITH

J1. . XaTtumHCOHA.

[ [pUBOAUTH MPUMEPHI SKOJIOTHUECKUX HUIIT
Pa3HBIX BUJOB PACTCHUM

1 )KUBOTHBIX.

BBISBIATE OTIIMYKE SKOJIOTUUECKOW HUIIH
BHJIa OT €ro MectooouTanus. I paduuecku
N300pakaTh MHOTOMEPHYIO MOJICITh
PKOJIOTHYECKOHN
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BU/JIOB.
JlemoHcTpanun

[ lopmpem: J1. 1. XaT4nHCOH.

Tabnuywr u cxemol: «Moaenb
PKOJIOTUYECKOMN HUILIA

J1[. 1. XatuuHCcoHa.

Oo6opynoBanue: repdapuu pacTeHUil;
KOJUICKIIMH KUBOTHBIX.
JlaGopaTopHasi padora
«[IpucrocoOneHnst CeMsiH pacTeHUH K
[pacCelIeHUIO»

HUIIY JUISI Pa3HBIX BUJIOB.
BbIABIATE NPUYMHBI pa3InUUi B pa3Mepax
DKOJIOTMYECKOW HUILIHN Y PA3HBIX BUIOB
PACTEHHI U )KUBOTHBIX. AHAIIM3UPOBATH
[IPUYMHBI U ITOCIEACTBUAS CMEHBI
DKOJIOTUYECKON

HUIIH

Toro yacoB 1o teme

9

9 [Tema «9Ko0J0rus COO0IIECTB. JKOJOTHYECKHE CHCTEMbD»
91 COO6H1€CTBO OpraHnu3MoOB 1 COO6HI€CTB3 OpraHnu3MoB. BI/IOI_IGHOS " €ro PaCKpBIBaTB COACPIKAHUC TCPMUHOB U
- OUOIIeHO3 cTpykTypa. CBS3U MEXKIy OpraHM3MaMU B [IOHATHI: OMOIIEHO3, OUOTOTI.

ouorienose. JleMoOHCcTpaunu XapakTepr30BaTh OUOIEHO3 U €T0
Tabauyvt u cxemor: «CTpyKTypa CTPYKTYPBI: BUIOBYIO, IPOCTPAHCTBEHHYIO,
OMOIIEHO3a», « DKOCUCTEMA Tpodudeckyto. [lepeunciasaTe U MPUBOIUTH
MU POKOJIUCTBCHHOI'O JICCA), IIPUMCPbI CBs3eU MCXKOY OpraHu3MamMiu B
<<9KOCI/ICTeMa XBOUWHOTO JIECA» 6I/IOI_IGH036

9.2 [Oxocucrema 2

JKocucTeMa Kak OTKphITas cuctemMa (A./L.
Tencnu). @yHKIIMOHATBHBIE OJIOKH
OpPraHU3MOB B 3KOCHUCTEME: IIPOYIIEHTHI,
KOHCYMEHTBHI, peylieHThl. Tpoduueckue

ypoBHU. Tpoduyeckue 1enu u CeTu.

PackpbIBaTh coziepikaHue TEPMUHOB U
MOHSITHI: PKOCHCTEMA, TTPOYLICHTHI,
KOHCYMEHTBI, PeyIIeHThI, TPOUIECKUE
YpOBHHU, Tpouueckue (MUIIeBbIC) e U
CEeTH.

HasbiBaTh CTPYKTYpHBIE KOMIIOHEHTHI
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AGnoTHyecKre OJIOKH SKOCUCTEM.

[TouBsl 1 Wbl B 3K0CcUcTEMax. KpyroBopor
BEILIECTB U MIOTOK SHEPT U

B 9KOCUCTEME.

JlemoHcTpanumn

Ilopmpemeor: B. H. Cykaues,

A. . Tercnu.

Tabauywl u cxemol: « DyHKIIMOHAIbHBIC
[PYIIIBI OPTAaHU3MOB B 9KOCHUCTEMEY,
«KpyroBopoT BelecTB B 3KOCUCTEMEY,
«llenu muTanus (macTOUIIHAS, TETPUTHAS ).
Oo0opynoBanue: repdapuu pacTeHUil;
KOJUICKIIMYA HACEKOMBIX; Uydesia MTHIl |
3BEpEH

DKOCHCTEMBI.
XapakTepu3oBaTh QYHKIUU U IPUBOIUTH
pUMepbI

OpPraHNU3MOB B DKOCUCTEME Ha OCHOBE
MMEIOLIUXCS 3HAHUM O pacTeHUsIX, rpudax,
OakTepusax

U 5KUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BELECTB U OTOK
HHEpruu B skocucreMe. OOBSICHATH POJIb
OpPraHU3MOB B OMOJIOTMYECKOM KPYTrOBOPOTE
BEIIECTB U IIOTOKE SHEPTHUH.

[IpuBOAUTH TPUMEPHI OPraHNU3MOB,
3aHUMAIOIIMX Pa3Hble YPOBHU TPOPHUUECKUX
UpaMul.

CocTaBJIATh CXEMBI [IEPEHOCA BEILECTBA U
HHEPIUU B HKOcHCTeMaxX (LeNH MUTaHUs).
CpaBHUBATh MaCTOUIIHBIC U IETPUTHBIE LU
MUTAHUS

9.3

JKOJIOTUYECKHUE
[T PaMUIbI

OCHOBHBIE ITOKa3aTENIN IKOCUCTEMBI.
buomacca u npoayKuus.
JKOJIOrMYECKUE MUPaMHU/Ibl YUCel,
OHOMACChI U SHEPTHUU.
JlemoHcTpaun

Tabnuywvl u cxemvl: «IKOIOTUICCKAS

[MrpaMuaa 4muccin, «OKonoruyeckas

PackpbIBaTh COJICpKAHUE TEPMUHOB H
MOHSATUI: TIPOIYKITHs, OnoMacca,
HKOJIOTHYECKasl MUpaMuia. XapaKTepU30BaTh
MpaBHJIa SKOJOTHYECKUX MTUPAMU]] YUCEII,
OMOMACChI U YHEPTHUH.

OOBSICHITh IPUYUHBI PA3TUUUN
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nupamuia OuoMacch,
«OKOJIOrMYecKasi MMpaMuJia SHEPTUI»

B [IPOTyKTUBHOCTH Y PAa3HBIX
DKOCHUCTEM.

[IprBOINTH MPUMEPHI MPAKTUYECKOTO
PUMEHEHHSI IPABUIT HKOJIOTHYECKUX
MUPAMMU/T.

CpaBHUBaTh OMOMaccy U IPOAYKIIHIO
DKOCUCTEM Cyliu 1 MUpOBOro okeaHa

9.4  M3menenust cooluecTs - PackpbIBaTh coAep:kaHUE TEPMUHOB U
CYKLCCCHUH HarmpaBieHHbIE 3aKOHOMEPHBIE CMEHBI MOHSTHI: CYKIIECCHs, KITUMAKCHOE
COOOIIECTB - cykieccuu. [lepBudHbie u COOOIIECTBO, CYKIIECCHOHHBIN S,
BTOPUYHBIEC CYKIIECCUU U UX MPUYMHBI. XapaKTepru30BaTh CYKIIECCUU: IEPBUYHBIE U
AHTpPOIIOT€HHBIE BO3/ICUCTBUS Ha BTOPHUYHBIC, IPUBOJUTH
CYKIIECCHH. WX IIPUMEPHI U HA3bIBATh MPUYUHBI CMEHBI
KinumMmakcHoe cooOI1eCTBO. COOOIIIECTB.
buopaznoobpasue 1 nonHora Kpyropopora |(CpaBHMBATL BPEMEHHbIE U KOPEHHBIE
BEIIIECTB - OCHOBA YCTONYHBOCTH OMOreoIIeHO3bI Ha KOHKPETHBIX MPUMEpPax
coobmiect. JleMoOHCTpanuu CBOEW MECTHOCTU. MoaenupoBaTh
Tabauyvr u cxemor: «ObpazoBaHue 00JI0TaY, [PE3YJIBTATHI MPOIECCA CMEHBI
«IlepBuunas cykueccus», «BoccranoBieHne/0MOre0eH030B 10| BIMAHUEM
jieca mocJje QHTPOTIOTeHHOTO (pakTopa
oxapa
9.5 [[Ipupoausie
PKOCHCTEMBI

[IpupoHbIE SKOCUCTEMBI.
JlemoHcTpaun

Tabnuywl u cxemvl: «IKOCHCTEMA
[IMPOKOJIMCTBEHHOI'O JIECa», « IKOCUCTEMA

XBOMHOTO JEecan, «DKocucTema o3¢Cpa».

PackpsiBaTh coepkaHue TEPMUHOB U
MOHSITHI: (PUTOIIAHKTOH, 300TUIAHKTOH,
SIPYCHOCTb. XapaKTepru30BaTh MPUPOIHBIE
PKOCHUCTEMBI, UX OCHOBHBIE KOMIIOHEHTHI (Ha

npuMepe 03epa,
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OO0opyaoBanue: akBapuyM Kak MOJICITh
DKOCHCTEMBI.

IKCKYpCUst «IKCKYPCHUS B THITUIHBIN
OuoreoreHo3 (B 1yOpaBy, Oepe3HsK, eNbHUK,
Ha CYyXOJOJIbHBIN MJIM TOMMEHHBIN YT,
03epo, 00JI0TO)»

XBOWHOTO Y IIUPOKOJIMCTBEHHOTO JIECa).
OOBSCHITH NPUYUHBI Pa3IMYHON OnoMacchl
MPOIYIIEHTOB U KOHCYMEHTOB B TIPUPOTHBIX
DKOCHCTEMAX.

CocTaBJIsITh TACTOUIITHBIC U IETPUTHBIC TIETTH
MUTaHUSI TPUPOIHBIX dKOcucTeM. [IpuBoInTH
MpUMEPbl OPraHU3MOB, BXOSIINX B COCTAB
(bUTOIIIaHKTOHA, 300IJIaHKTOHA, OEHTOCA.
(OOGOCHOBBIBATh POJIb SIPYCHOCTH

B JKM3HH HAa3EMHBIX 9KOCHUCTEM.

CpaBHUBATH OMOMACCy U TIPOTYKIIUIO
BOJIHBIX U Ha3€MHBIX SKOCHUCTEM

9.6

AHTpOHOFeHHBIe

KOCHCTEMBI
(arpo’KOCUCTEMBI)

AHTpOHOFeHHI)Ie O9KOCHUCTCMBI.

AI‘pO3KOCI/ICTeMa.

ArporieHo3. Paznmuuus Mexty
AQHTPOIIOTEHHBIMHU

W IIPUPOJHBIMH 3KOCHUCTCMAaMU.
JlemoHcTpanumn

Tabauyvt u cxemovl: «ATPOIICHO3Y,
«KpyroBopoT BeIIEeCTB U MOTOK

OHCPIUH B aIpOLCHO3C).
OobOopynoBanme: repbapuu

KyJIbTYPHBIX M JUKOPACTYILIUX

pacTeHUN.

IKCKYpCUsi « IKCKypCusi

PaCKpBIBaTI:- COACPIKAHUC TCPMUHOB

1 TIOHSTHI: AI'pOYKOCUCTEMA,

arpoIeHO03, MOHOKYJIBTYpA.
XapakTepr30BaTh OCHOBHBIE

KOMITOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTE pUMEPHI

AI'POOKOCUCTCM.
CoCTaBIATh LCIIN IIMTAHUA arpocHO34a.

O60CHOBBIBAaTh MPUYUHBI HU3KOU
YCTOMYMBOCTH arpO3KOCUCTEM.

CpaBHUBATH arpO3KOCUCTEMBI

H IIPUPOJHBIC 9KOCUCTCMBEI.

XapakTepu30BaTh pOJib YEJIOBEKA
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B arposKocucTeMy (Ha MoJje WK B
TEITUYHOE XO3SMCTBO)»

B COXPAaHEHUH YCTONYMBOCTH arpoO3KOCHUCTEM

9.7

YPOOIKOCUCTEMBI.
DKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTBI
yPOOIKOCUCTEM.

[" opoackas diopa u payHa.
CuHaHTpoNM3aIMs TOPOJACKOHN (ayHBbI.
buonornueckoe u X034MCTBEHHOE
3HaYEHHUE arpO’KOCHUCTEM U YPOOIKOCHUCTEM.
3aKOHOMEPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX
B3aUMOJIEUCTBUN

OpraHu3MOB B S3KOCHCTEMaX.

[lepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEKHBIMHU YKOCHUCTEMaMHU.

Y CTOMYMBOCTh OPTAaHU3MOB, TOMYJISIIAN 1
PKOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX U
AQHTPOITOIE€HHBIX BO3/ICUCTBUM.
MeToa0710THsI MOHUTOPUHTA €CTECTBEHHBIX
1 aHTPOTIOTE€HHBIX

DKOCHUCTEM.

JlemoHcTpanumn

Tabauyet u cxemoi: «Ilpumepsr
ypOOIKOCHUCTEM.

[IpakTu4yeckas padora

«M3ydyenue u onucanue ypo0IKOCUCTEMBD».

PackpbpIBaTh CoaepKaHUE TEPMUHOB H
MOHSTHI: ypOOsKOCUCTEMa,
CHHAHTPOIM3aIUs, TOpoacKas (iopa,
ropojickas gayHa, SKOMOHUTOPHUHT.
XapaKkTepu30BaTh OCHOBHBIE KOMITOHEHTHI
YPOOIKOCUCTEM.

OnuceiBaTh OMOJIOTMYECKOE

1 XO3SHUCTBEHHOE 3HAYCHUE YPOOIKOCHUCTEM.
[IprBOINTH MPUMEPHI U OLIEHUBATH
COCTOSIHHE YPOOIKOCHCTEM CBOCH
MECTHOCTH.

BbIsSBISITE 0COOEHHOCTH TOPOJICKOM (hIIOPHI U
bayHbI.

CpaBHUBaTh YpOOIKOCUCTEMBI M IPUPOTHBIC
HKOCHCTEMBbI
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JIabopaTopHas padora
«3ydeHne pasHooOpasms MEIKUX
IMOYBCHHBIX YJICHUCTOHOTUX B Pa3HbBIX

PKOCHUCTEMAaX)
Toro 4yacoB 1o Teme 12
10 [Tema «buocdepa — riaodanbHasg IKOCHUCTEMA»
10.1 buocdepa. Crpyxrypa ¥ 2 buocdepa - obuiernanerapHas 060104Ka
cocTaB Ouocdepsl 3eMutH, TJIe CYIIEeCTBYET WK CYIIeCTBOBaa

’KU3Hb. Pa3Butue HpC}lCTaBHCHI/If/i 0 PaCKpBIBaTB coJIep)KaHuEe TEPMHUHOB U
buochepe B Tpynax MOHATHI: Onocdepa, KUBOE BEIEeCTBO,
. 3rocca. Yuenne B.1. Beprasckoro o KOCHOE BEIIIECTBO, OMOKOCHOE BEIIECCTBO,
onocdepe. ObmacTn 6Gnocepsl U €€ COCTAB. |GuoreHHOE BEIIECTBO.
JKuBoe BelecTBo 6uochepsl U €ro [IpuBOIUTH (DOPMYIMPOBKH OCHOBHBIX
Gynkummy. rnojoxeHu yuenus B. M. Bepnackoro o
JleMmoHCTpanuu 6rochepe.
[ Topmpemul: B. 1. BepHaackui, XapakTepu3oBaTh 00acTi Ouochepsl U UX
0. 3rocc. COCTaB, Ha3bIBaTh 00JIACTH PACIIPOCTPAHCHUS
Tabauyvt u cxemol: «I'eocepsl SKIBOTO BEILECTBA
SeMiny, «OyHKIIUU )KUBOTO BEIIECTBA B 000J10YKaX 3eMJIM M BBISIBIISITE

MPUYUHBI €T0 PA3TUIHOTO
pacipeieieHHs.

[lepeuncnsaTh GyHKIIUN KUBOTO BEUIECTBA
ouocdepsl (ra3oBasi, OKUCIUTEIHHO-
BOCCTaHOBUTEIbHAS, KOHIICHTPAIIMOHHAS,
ouoxumuueckas). [lpuBoauts mpumepsbl
MpeoOpasyoIIero BO3ICHCTBHUS KUBOTO

BeIECTBA Ha Ouochepy.
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AHaAIM3UPOBATH U OIICHUBATH
OroIorUYecKyr0 HHHOPMAIUIO O
rI100aTBHBIX HKOJIOTUYECKUX TpobdieMax
ourocdepsl, moIy4aeMyto U3 pa3HbIX
NCTOYHHUKOB.

OuenuBath Bknaja B. 1. Bepnaackoro,

9. 310cca B co3/laHue yueHus o Ouocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBaHUS
orocdepsl.
KpyrosopoTsl
BEIIECTB

3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6rochepsl. OcobeHHoCcTH 6uochepsl Kak
ri1o0anbHOM 3KocucTeMbl. JJluHammueckoe
paBHOBecue B buochepe. KpyroBoporst
BEIIECTB U OMOT€OXUMHUYECKUE IIUKIIbI
(yranepoaa, a30Ta). PUTMMYHOCTB SIBJIEHUH B
ouocdepe.

JleMmoHCTpanuu

Tabauyvt u cxemol: «I'eocepsl

SeMin», « DYHKIIMU KUBOTO BELIECTBAY,
«KpyroBopot azota B npupoae»,
«KpyroBoport yriepona B npupoze»,
«KpyroBopoT kuciaopoja B Ipupoae»,
«KpyroBopot Bojibl B Ipupoie»

PackpbIBaTh CoJiepKaHUe TEPMUHOB H
MOHSTHI: TT100aTbHAas SKOCUCTEMA,
TMHAMHUYECKOE paBHOBECHE,

KPYTrOBOPOTHI BEIIECTB, OMOT€OXUMHUYECKHE
[IUKJIBL. XapaKTeprU30BaTh OCOOCHHOCTH
orocdeprl Kak TI00ATBHOM

HKOCHCTEMBI.

OnpenensaTs GyHKIHI0 0Hochepsl B
obOecrieueHnr OMOTEHHOTO

KPYroBOpOTa BEIIECTB HA IJIAHETE.
XapakTepu30BaTh OCHOBHBIE KPYTOBOPOTHI:
BOJIbI, yIiiepo/a, a3oTa. CpaBHUBATh
0COOCHHOCTH KPYTrOBOPOTA PA3TUYHBIX
BEIIECTB.

OrneHnBaTh 3HAUCHUE KPYTOBOPOTA BEIIECTB
IS CYIIECTBOBAHUS JKU3HH

Ha 3emuie.

OOBSCHITH POJIb OPraHU3MOB
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B OMOJIOTHYECKOM KPYTOBOPOTE BEILECTB.
BbISBISATE JUHAMUYECKOE PABHOBECHE

ouocdepsl.
[ [puBOUTE MPUMEPBI PUTMUYHOCTH SBJICHUI
B Onocdepe
10.3 BowansHOCTH GHOChEPDL. 2 PackpbIBaTh coJiep:KaHue TEPMUHOB U
OCHOBHBIE OMOMBI CYIITH. MOHSATUI: OMOMBI, TYHJIpa, XBOMHBIC Jieca,
Y cToiunBOCTS Ornochepbl 3oHanbHOCTH OHochepsl. [lonsTue o Gnome. [CMEIIAHHbBIC JICCa,

OCHOBHBIC OMOMBI CYIITU: TyHAPA, XBOWHbIE [IHPOKOIMCTBEHHBIC JIECa, CTCIIN,

jieca, CMEIIaHHbIE U ITUPOKOJINCTBEHHEIE CaBaHHBI, ITYCTBIHK, TPOIIMYCCKUE JICCA,
jieca, CTEIH, BBICOKOTOPBSI.

CaBaHHBI, ITyCTHIHU, TPOITUYECKHE JIeCa, [[oka3pIBaTh HA KapTE U XapaKTEPU30BATh
BBICOKOTOPhs. KiuMar, pacTUTeIbHbINA U OCHOBHBIC OHOMBI CYIIIHL.

PKHBOTHBIM MUP OHOMOB cyIin. CTpyKTypa 1 CpaBHUBATh OCOOCHHOCTH KJIMMAaTa, MOYB,

(YHKIMS KUBBIX CUCTEM, OLIEHKA UX PACTUTENHHOTO M KUBOTHOTO MUPA PA3HBIX
PECYPCHOTrO IOTEHNIUAIa U OHOChEPHBIX OnoMoB cymu 3eMiin. BBISBISATE IPpUYHUHBL
¢Gyukuuii. JlemoHcTpamumn 30HAJIBHOCTHU B Onochepe

Tabnuywl u cxemvi: «OCHOBHBIC OMOMBI
cymn», «KnmuMmaruueckue nosica

Semnn», « Tynnapay, «Taiira», «CMemaHHbIN
necy, «lLlnpokoaucTBeHHbIN gecy», «CTenby,
«CaBanHa», «IlycTbIHsY,

«Tponmueckuit jgecy.

Ob0opynoBaHme: repbapuu pacTeHHMA

[PAa3HbIX 6I/IOMOB; KOJIJICKIINHU XKUBOTHBIX

Toro yacoB o TemMe 6
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11

Tema «HesioBek M OKpyKaIOLIAsA cpelay»

111

Bo3zelicTBre yeoBeKa Ha
ouochepy

2

JKOJIOTUYECKUE KPU3UCHI U UX TPUUUHBI.
Bo3zpeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AyIIHOM cpenbl. OXpaHa
BO3/AyXa. 3arpsi3HEHUE BOAHOM CPEBL.
OxpaHa BOAHBIX pecypcoB. Pa3zpyienue
nouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
3menenue

KJIMMaTa.

JlemoHcTpanumn

Tabnuyst u cxemvi: «3arpsi3HEHUE
aTMoc(epbl», «3arps3HeHue ruapochepsy,
«3arps3HeHue mo4Bbh», «I[apHUKOBBII

phdexT»

PackpbIBaTh COepKaHUE TEPMUHOB H
MOHSATUI: aTMoc]epa, BEIIecTBa -
3arpsi3HUTENH, TAPHUKOBBIN 3P PexT,
«O30HOBAS JIBIPa», KKUCIOTHBIC IO,
ruapocdepa, 3BTpodUKaIus BOJOEMOB,
MOYBa, SPO3HsI T0YB, TIECTHIIHIH,
HKOJIOTMYECKHUM KPU3HC.

AHAIM3UPOBATHh AHTPOMOTECHHBIE (PAKTOPBI
BO3JICHCTBUS Ha Onocdepy (poJib ueaoBeKa B
PUPOJIC) HA PA3HBIX TAIAX Pa3BUTHUS
YeJIOBEYECKOr0 O0IIeCTBa.
XapakTepu3oBaTh Ti100aibHbIC
HKOJIOTMYECKHE MPOOIEeMbl; OCHOBHbBIE
MCTOYHUKHA aTMOC(HEPHBIX 3aTrPsS3HEHMUIA;
HKOJIOTMYECKHE MPOOIEMbl, CBSI3aHHBIC C
YBEJIMYEHUEM TPAHCTIOPTa B KPYITHBIX
ropojiax; 3BTPOGHUKAINIO BOJOEMOB;
[OCJIe/ICTBUS 3arps3HEHUS BOJ
XUMHUYECKUMH BEIIeCTBAMH,

BO3/CHCTBHE YeJIOBEKAa HAa MOYBEHHBIN
MOKPOB.

APryMEHTUPOBATh 3HAYEHHUE IKOJIOTHIECKHIX

3HAHUMI B PEUICHUU
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BOIIPOCA O MOJAEPKAHUN YCTOMYUBOCTH
orochepnl

11.2

AHTpPOIIOTEHHOE
BO3/ICHICTBUE Ha
PaCTUTENbHBIN U
PKUBOTHBIN MUD.
Oxpana npupoasl

AHTpPOIIOr€HHOE BO3J/ICHCTBHUE HA
PaCTUTENBbHBIN U XKUBOTHBIN Mup. OxpaHa
[PAaCTUTENIHOTO U ’KMBOTHOTO MUPA.
OCHOBHBIE IPUHITUIIBI OXPaHbl TPUPOIBI.
Kpacubie kauru. Oco6o oxpaHsiemble
npupoanbie Tepputopuu (OOIIT).
boTannyeckue caibl U 30010rMYECKHE
MapKu.

JleMmoHCTpanuu

Tabauywl u cxemor. «Oco00 oxXpaHseMbIe
[IPUPOJHBIE TEPPUTOPUI.
Oo6opynoBanue: pororpadpuu
OXpaHSEMbIX PACTEHUHN U KUBOTHBIX
Kpacuoit knuru P®, KpacHoil kHUTH
peruona

PackpbiBaTh Co/iepKaHNE TEPMUHOB U
MOHSITUN: COKpallleHne OnopaznooOpasusl,
0XpaHa MPUPOJIbI, 0CO00 OXpaHIEMBbIC
npupoanblie Teppuropun (OOIIT),
OOoTaHMYECKHI caJl, 300JI0THYECKUI TapK.
XapaKTepHu30BaTh INIAHETAPHYIO POJIb
pPACTeHUM U )KUBOTHBIX.

[[puBOIUTE IPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3JICHCTBUS YEJIOBEKA Ha
PACTUTENBHBIA U dKUBOTHBIA MUP.
XapakTepru3oBaTh NPUHILUIIBI « BcemupHO
CTpaTErvuy OXpaHbl PUPOJIBD).
[lepeuncasiTh 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[IpuBoauTh ipumepsl OOIIT,
[PacCIiONOKEHHBIX B CBOE MECTHOCTH.
/loka3bIBaTh HA IPUMEPaX OMACHOCTh
COKpAIllEHUsI OMOJIOTUYECKOTO pa3HOOOpasus
Semuu.

[[puBOIUTH IPUMEPHI PEIKUX U
MaJIOUHCIICHHBIX BUJOB PACTEHUN U

PKMBOTHBIX CBOEH MECTHOCTH,
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3aHCCCHHBIX B KpaCHble KHUTHU PCTUOHOB U

KpacHyto knury PO
11.3 PamuonannHOE 2 (OCHOBHBIE TPUHIIUIIBI YCTOMYUBOTO PacKphIBaTh COIEPIKAHUE TEPMHHOB U
[MPUPOAONOJIb30BAHUE U [Pa3BUTHS YETIOBEUECTBA U MPUPO/IBI. OHSTHIA: PalliOHAIBHOE
YCTOMYMBOE PA3BUTHE PanyronanbHOE MPUPOIONIOIB30BAHNE U [PUPOJIOIIONIb30BaHKE, YCTONUINBOE
COXpaHEHUE OMOJIOTUYECKOTO Pa3sHOOOPa3Hs [pa3sBUTHE, IIPUPOIHBIE PECYPCHI,
3emiu. DKOJIOTUYECKHUU CIIE].
OO61111e 3aKOHOMEPHOCTH TTT00ATBHBIX XapaKTepu30BaTh OCHOBHBIC IPHHIIUIIE]
DKOJIOTUYECKUX KPU3UCOB. OCOOEHHOCTH  |yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA U
COBPEMEHHOI'0 KPU3HCa U €T0 PUPOJIBL.
BCPOATHBIC TTIOCICIACTBHA. OnuceIBaTh HEMCUEPIIAEMBIE U UCUEPIIAEMBbIC
Pa3BuTHE METOI0B MOHUTOPUHI'A PA3BUTHS  [IIpUPOJIHBIE PECYPCHI,
OTIACHBIX TEXHOT'CHHBIX MOYEPKUBasi OTHOCUTEIbHOCTh
MIPOLIECCOB. HEHNCUYEPIIAEMOCTH TPUPOTHBIX
JleMmoHCTpanuu PECYPCOB; XapaKTepU30BaATh MPOIECCHI
Tabauywr u cxemvl: «MoJenn yIpaBIsSeMOro ux BOSHUKHOBEHHUS U yCJIOBUS CPEIBI,
MUpPa MPUBOAIINE K UX (DOPMUPOBAHUIO.
PackpbIBaTh MpoOIIEMbI PalIMOHATBHOTO
[IPUPOIOTIOIB30BAHUS U HAXOAUTH ITyTH
MX PEIICHHS
Toro yacos no teme 6
PesepBHOE BpeMst 8
OBUIEE KOJIMYECTBO YACOB 102

[10 [IPOTPAMME
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