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MNOACHUTEJIbHAS 3AIINCKA

[Ipemyaraemas pabouast mporpamMMa mo OWMONOTHM JUIsl cpeiHel (TMosHoi) o0mieoOpa3oBaTenbHOM
mKoybl peanusyercs B yueOnukax B. M. Cupormazosa, M. b. Aradonosoii, E. T. 3axapoBoii «buoisorus.
O6mmas 6uonorus. ba3zossriii ypoBenb» st 10 u 11 kmaccos.

JlanHasi mporpaMma COCTaBJieHa Ha OCHOBE (YHIAMEHTAJIBHOTO Spa COJEp)KaHHsA O0OIIero
oOpa3oBaHusi W TpeOOBaHWUN K pe3yabTaTaM OCBOCHHUS CpeaHero (mojsHoro) obmiero oOpa3oBaHws,
npenacTaBieHHbIX B DenepanbHOM roCyJapCTBEHHOM OOpa3oBaTEIbHOM CTaHJapTe CpenHero (MOJIHOTO)
obmiero oOpa3oBanusi. B Hell Takke yuTEHBI OCHOBHBIC HACH W IOJIOKEHHS MPOTPAMMBI Pa3BUTHS H
GbopMHUpPOBaHHS YHHBEPCAIBHBIX YYE€OHBIX ACHCTBUU IJIs cpefaHero (IOJHOro) oOIero oOpa3oBaHUS H
coOJI0ICHA TPEEMCTBEHHOCTD C MPOTrPaMMOM TI0 OMOJIOTHH JIJIi OCHOBHOTO 00111ero 00pa3oBaHusl.

OcHOBHbIE OTJIMYUTENbHBIE OCOOCHHOCTH MPOTPAMMBI IO OMOJIOTUU AJIsi CpeqHell (ITOJIHOM) HIKOJIbI
3aKJII0YAIOTCA B CIIEAYIOIIEM:

* OCHOBHOE COJIep)KaHHE Kypca OPHEHTUPOBAHO Ha (yHIAMEHTAIbHOE SAPO COACP)KAHUS OHOJIOTHYECKOro
o0Opa3zoBaHus;

* 00beM U rTyOrHA y4eOHOTO MaTepuaa OnpeaeNsitoTcs TpeOOBaHUSMHU K pe3ybTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeLHON MPOTrPaMMEBI CPEIHETO (ITOJTHOTO) 00IIero oopa3oBaHus Ha 0A30BOM YPOBHE;

* TpeboBaHMS K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOW MPOrpaMMbI CPEeaHEro (TOJIHOTO)
obmiero o0Opa3oBaHUS M TPUMEPHOE TEMATHYECKOE IUIAHUPOBAHHE OTPAHWYHMBAIOT OOBEM COZIEpIKaHUS,
M3y4aeMoro Ha 6a30BOM ypOBHE.

[Iporpamma ompenemsieT colepKaHue U CTPYKTYpy y4eOHOro MaTepualia, MoCie0BaTeIbHOCTh €To
U3Yy4eHHUs, MyTH (OPMHUPOBAHUS CHUCTEMbl 3HAHUN, YMEHHIl U CIOCOOOB JESATENbHOCTH, Pa3BUTHS,
BOCIIUTAaHUS ® CONHMAJM3alMM ydammxcs. JlaHHas mporpaMMa MOXET OBITh HCIIONB30BaHA B
0011e00pa3oBaTeIbHbIX Y4€OHBIX 3aBEICHUSX PA3HOTO MPOUIIS.

[Iporpamma BKJIFOYAET MOSICHUTENIFHYIO 3aITUCKY, B KOTOPOH MPEICTaBICHBI 00Ias XapaKTepUCTHKA
yueOHOro MpeaMera, MEeCTO NpeaMeTa B Yy4eOHOM IUIaHe, [IEHHOCTHBIE OPUEHTHPHI COAEpXKaHHUS Kypca
OMOJIOTHH, TMYHOCTHBIC M METAIpEeJIMETHBIE Pe3yJIbTaThl OCBOCHUS Kypca; COIEpKaHhe Kypca C IepedyHeM
pa3zieNioB C YKa3aHHEeM YHWCia YacoB, OTBOJUMBIX Ha WX H3Y4YeHHE, U TPEOOBAHUAMU K MPEIMETHBIM
pe3yabTataM OOy4YeHHs; TEMaTHYeCKOe IUIAaHWPOBAaHHE C ONpEACICHHEM OCHOBHBIX BHJIOB Y4YeOHOH
NEeSITeIbHOCTH  IIKOJBHUKOB;  Y4eOHO-METOJMYECKOE M  MaTepualbHO-TEXHHUYECKoe oOecreyeHue
00pa3oBaTeNLHOTO MpoIiecca.

OBHIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA

OnHoi U3 BaXKHEUININUX 3a/1a4 dTara CpeHero (MOJHOT0) OOIIEro 00pa3oBaHus ABJISIETCS TTOATOTOBKA
0o0yJaroIuxcsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpPY JKM3HEHHOTO M NPOQPECCHOHATBHOIO MYTH.
OOyuatomiuecs: TOJDKHBI HAYYUTHCS CAMOCTOSTEIBHO CTaBUTh IS M OINPENENATh MyTH UX JTOCTHIKECHUS,
UCIIONIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JEATEIHHOCTH B PEAIbHOM KM3HHU, 32 paMKaMu y4eOHOTO
npouecca. bonpioll Bkiag B JIOCTHXKEHUE TJIABHBIX L€l cpeaHero (moiHoro) oOumiero oOpa3oBaHMs
BHOCHUT M3y4YeHHE OMOJIOTUH, KOTOPOE MPU3BAHO 00ECTIEUHTD:

1) dbopmupoBaHme cHUCTEMBl OHMOJIOTMYECKMX 3HAHMH KaK KOMIIOHEHTAa €CTECTBEHHO-HAyYHOW KapTHHBI
MUDA;

2) pa3BUTHE IUYHOCTH OOYUYAIOMIMXCS, WX HWHTEJUIEKTyaJhbHOE W HPABCTBEHHOE COBEPIICHCTBOBAaHUE,
dbopMUpOBaHUE Y HUX TYMaHUCTUYECKMX OTHOIIEHUH M KOJOTUYECKH 1[eJIeCO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOU NESTETHLHOCTH;

3) BBIpaOOTKY MOHMMaHHUs OOILIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH OHOJOTHH, a Takke (OPMHUPOBAHUE
OTHOIIIEHUS K OMOJIOTUY KaK BO3MOXHOUM 00JacTH OyayIel mpakTUIeCKOn JAesITeTbHOCTH.

[enu Ouonornueckoro oOpa3oBaHMs B CTAapIIeH MIKoie GOPMYITHUPYIOTCS HAa HECKOJIBKHX YPOBHSX:
r100aTbHOM, METaNpPeIMETHOM, JIMYHOCTHOM H TPEIMETHOM, Ha YpOBHE TpeOOBaHWI K pe3yibTaram
OCBOEGHUS COJIEPKaHUS TPEIMETHBIX TPOTPaMM.

I'moGanbHble 1€ OMOJIOTUYECKOT0 00pa3oBaHUs SIBISIFOTCS OOIIMMU JUIsl OCHOBHOM M CTapluiei
IIKOJIBI ¥ OTPENETISIOTCS CONMATLHBIMU TPEOOBAHUSIMH, B TOM YHCIIE U3MEHEHHEM COIMANLHOW CUTYaIlHH
pa3BUTHUSI — POCTOM HMH(OPMALMOHHBIX IEPETrpy30K, M3MEHEHHEM XapaKTepa M CHocoOOM OOIIeHHsS U
COLIMANILHBIX B3aUMOJCUCTBUN (00BEMBI M CHOCOOBI TOMY4YeHUS HHPOPMAIMH TOPOXKAAIOT  PSJT
0COOEHHOCTEHN Pa3BUTHSI COBPEMEHHBIX IMTOJIPOCTKOB).



[TomuMmo »3TOTO, THOGaNBHBIE LETH (OPMYIHPYIOTCA C YYETOM PACCMOTPEHHS OHOIOTHYECKOTO
o0pa3oBaHMs KaKk KOMIIOHEHTa CUCTEMBbI 00pa30BaHUS B LI€JIOM, IOATOMY OHHM SIBJISIIOTCS HauboJjee O0INMHU
U COLMATbHO 3HAYMMBIMHU.

C yyeroM BBIIIEHA3BAaHHBIX MOAXOAOB TJIO0AIBHBIMU LEISIMH OHOJOTHYECKOro 00pa30BaHUA
SIBIISTFOTCSI:

e comnuanuzanusg OOydYaloIIMXCs Kak BXOXKAECHHE B MHP KYyJIbTYpbl W COLHUAIbHBIX OTHOIICHMH,
o0ecreynBaroIee BKIIOUYCHHE yJYalluXcs B Ty WIM WHYIO TPYIIYy WIA OOIIHOCTh — HOCHTENS €€ HOPM,
LEHHOCTEH, OPHEHTALlM, OCBaMBAaEMbIX B ITPOLIECCE 3HAKOMCTBA C MUPOM YKUBOI MPUPOIBL;

* MpuOOILICHHEe K TO3HABAaTENbHOW KYyJIbTYype KaK CHUCTEME II03HABaTENIbHBIX (HAYYHBIX) I[IEHHOCTEH,
HaKOIIEHHBIX 00IIeCTBOM B c(pepe OMOJIOTMYeCKON HayKH.

[Tomumo 3TOTO, OMONOTHUECKOE 00pa30BaHUE HA CTAPILEH CTYNEHU MPU3BAHO 00ECIICYUTD:

* OpHUEHTALMI0O B CHUCTEME JSTHUYECKHMX HOPM M IIEHHOCTEH OTHOCHUTEIIBHO METOJIOB, PE3yJIbTaTOB H
JIOCTUKEHUI COBPEMEHHOM OMOJIOIrMUECKON HAYKH;

* pa3BUTHE O3HABATEIbHBIX KAYECTB JIMYHOCTH, B TOM YHCIE MO3HABATEJbHBIX WHTEPECOB K HU3YUCHHIO
00MmMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH M CaMOMY IPOLECCY HAYYHOTO MO3HAHUS;

* OBIaJeHHE Yy4eOHO-TIO3HABATEIbHBIMU M  I[EHHOCTHO-CMBICIOBBIMM  KOMIETEHTHOCTSIMH  JUIS
¢opMHpOBaHUS TIO3HABATEIILHOM W HPABCTBEHHOH KYyJIbTYPHI, HAaydHOTO MHPOBO33PCHHUS, a TaKXKe
METOJ0oNIoTHEH  OMOJIOTMYECKOTO  SKCIIEPUMEHTa U JJIEMEHTApHBIMM  METOJaMU  OMOJIOTUYECKUX
HCCJICIOBAHNIA;

* opMHupOBaHUE SKOTOTUIECKOTO CO3HAHUS, [ICHHOCTHOT'O OTHOIICHHUS K dKUBOU MPUPOJE U YETIOBEKY.

Oco0eHHOCTB Iiesenoaranusi Ha 6a30BOM YPOBHE 3aKJIFOYASTCS B TOM, YTO IIeJTH OPHEHTUPOBAHBI HA
dbopMupoBaHUe y ydaluxcs OOIIel KyIbTypbl, HAyYHOTO MHPOBO33PEHHS, HCIIOJIB30BAHHE OCBOCHHBIX
3HAHUN U YMEHUI B IOBCETHEBHOM KU3HMU.

Takum o00Opa3om, 0a30BbIi ypOBeHb CTaHIApTa OPHEHTUPOBAaH Ha (QOpMHUpOBaHUE OOIIeiH
OMOJIOTUYECKON T'PAaMOTHOCTH M HAYYHOTO MHPOBO33PEHUS YUYaIIUXCsS. 3HAHMA, MOJyYCHHBIE HA YpOKax
OHMOJIOTUH, JOJDKHBI HE TOJBKO ONMPEAENUTh OOIMN KyIbTypHBIH YPOBEHb COBPEMEHHOIO UelOBEKa, HO U
00€CTIeYnTh €ro aJJeKBaTHOE MOBEJCHUE B COBPEMEHHOM MHUpE, TIOMOYb B peallbHOW KU3HU. B CBs3M ¢ 3THM
Ha ©0a30BOM ypoBHe 0co00O€ BHHMaHHE YACICHO COJEPXKAHWUIO, pEeATU3yoLEMy T'yMaHHU3alHIO
Ouoaoruueckoro 0opazoBaHusl.

Uzyuenue xypca «buonorus» B 10—11 kmaccax Ha 6a30BOM ypOBHE OCHOBBIBA€TCS Ha 3HAHMSX,
MOJYYCHHBIX yYallUMKCS B OCHOBHOH IIKOJIE, ¥ HAlpaBIeHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LIEHHOCTHBIX OPUEHTAIUI, SKOJOTMYECKOr0 MBIIUIEHUS M 3I0pOBOrO o0pasa »KU3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIIEHUS K OKpyXKaromiel cpene. VIMEHHO mTo3TOMy, Hapsiy C OCBOCHHEM
00111€0MOIOrMYEeCKMX TEOPUH, U3y4YEeHHEM CTPOEHHS OMOJOTMYECKMX CHUCTEM DPAa3HOI0 pPaHra CYyLIIHOCTH
OCHOBHBIX OHOJIOTHYECKUX TIPOIIECCOB, B TIPOTpaMMeE YIEIEHO CEephe3HOE BHUMAHHWE BO3MOKHOCTH
UCTIONIb30BAHUSl TIONYUYEHHBIX 3HAHWW B TIOBCEIHEBHON JKU3HHM [UIsl pEIICHHUS TMPHUKIAAHBIX 3a]ad.
[Ipodunaxktuka CIIN[a; coOmroneHre NpaBUI IO HEPACHPOCTPAHEHUIO PA3IUYHBIX HH(QEKIIMOHHBIX
3a00JIeBaHU; MOCIIEICTBUS BJIMSIHUSI QJIKOTOJISl, HUKOTHHA, HAPKOTHUECKUX BEUIECTB Ha pPa3BUTHE
3apoJIbIlIa YEI0BEKa; BIMSIHUE MYyTareHOB HA OPTraHW3M YeJIOBEKa; HACIIECJCTBEHHBIC OOJIE3HU YeNIOBEKa, MX
MPUYUHBI ¥ TPOPUITAKTHKA; MEUKO-TEHETHIECKOe KOHCYIbTHPOBAHNE; BIMSHUE YEIOBEKA Ha YKOCUCTEMBI;
r100aNbHbIE YKOJIOTUYECKHAE TPOOJIEMbl M MyTH UX PEHICHHS; MOCIESICTBUS NEATEILHOCTH YelIOBeKa IS
OKpYXKarollel cpeipl; MpaBuia TOBEISHUS B MPHUPOIHON Cpele; OXpaHa MPUPOILI M PANUOHAIBHOE
UCTIOJIB30BaHUE TPHPOTHBIX PECYPCOB — OTH W JAPYrHE€ TEMBI MOMOTYT CETOIHSIIHUM IIKOJEHUKAM
KOPPEKTHO aJIallTUPOBATHCS B COBPEMEHHOM OOIIECTBE U MCIIOJIB30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHUS B
COOCTBEHHOM KU3HU.

Jlns  moBbIIeHHs] 00pa30BaTEIbHOTO YPOBHA U TOJYYCHHS HABBIKOB IO MPAKTHYECKOMY
UCTIOJIB30BaHUIO TIOJIYYEHHBIX 3HAaHWW B pabodeld mporpamMme MpeIyCMOTPEHO BBHIMOJHEHUE psa
7a00paTOPHBIX M MPAKTHYECKUX Pa0OOT, KOTOpBIE MPOBOIATCA MOCIE COOTBETCTBYIOIIErO MHCTPYKTaXa U
O3HAKOMJICHHUSI yUaIIUXCS C MPaBHJIAMH TEXHHKH Oe30macHOCTH. [IpoekTHasi JAeSTeNbHOCTh W ydacTHe B
JUCKYCCHSIX, OpraHM3alusi BBICTABOK M COBMECTHAsi HCCIEIOBaTeNbCcKasg paboTa CIOCOOCTBYIOT
(OPMUPOBAHNUIO KOMMYHHUKATUBHBIX HABBIKOB.

B nanno#t paboueil mporpaMmme mpeaycMaTprBaeTCsl pa3BUTHE BCEX OCHOBHBIX BHUJIOB JI€ATEIILHOCTH,
MPEJICTaBICHHBIX B IIporpamMmax Jijisi OCHOBHOT0 o0uiero oopasosanusi. OTHAKO collep:KaHue MPOrpaMM st
cpeaHei (IOJHON) MIKOJIBI KIMEET OCOOCHHOCTH, 00YCIOBICHHBIE KaK MPEIMETHBIM COJICPKAHUEM CHCTEMBbI
CpemHero (IMOJIHOT0) 00IIero o0pa3oBaHusl, TaK ¥ BO3PACTHBIMUA OCOOCHHOCTSMH O0YyUaIOIINXCSI.



B crapuieM noapocTKOBOM BO3pacTe BEAYLIYIO POJIb UTPAET IEATEINBHOCTh 110 OBJIAJACHUIO CUCTEMO
HaY4HBIX IOHSTUH B KOHTEKCTE IPEIBAPUTEIBHOIO MPO(ECCHOHAIBHOIO CaMOONpEAEICHUs. YCBOEHUE
CHUCTEMBbl HAy4YHBIX TMOHATUH (OPMHPYET THII MBIIUICHUS, OPUEHTHPYIOUIMH TMOApPOCTKA Ha
OOIIEKYIbTypHBIE 00pa3lbl, HOPMBbI, 3TAJOHBl B3aHUMOACHUCTBUS C OKPYXKAIOIUM MHPOM, a TaKxke
CTaHOBUTCS HCTOYHHKOM HOBOTO THIIa II03HABATEJIbHBIX HHTEPECOB (HE TONBKO K (pakTaMm, HO M K
3aKOHOMEPHOCTSM), CPEACTBOM (POPMHUPOBAHUS MUPOBO33PEHHSL.

B To xe Bpems Bo3pact 15—17 nger — 3TO mepuoj NOJPOCTKOBOIO KpU3HCA, KOTOPBIN CBS3aH C
pa3sBUTHEM CaMOCO3HAHHUs, YTO BIMSAET HA XapakTep yuyeOHOH aedTesnbHOCTH. [l cTapiiuX MoApPOCTKOB IO-
NpeXHEMY aKTyalbHa yueOHas NesATeIbHOCTh, HalpaBJIeHHas Ha CaMOpPa3BUTHE U caMooOpa3oBaHue. Y HHUX
IPOJIOJDKAIOT Pa3BUBAThCS TEOpeTHUecKoe, (opManbHOE M peQUIEKCUBHOE MBIIUIEHUE, CIIOCOOHOCTb
paccyxaarb THUIOTETHKO- JEAYKTHBHBIM CIIOCOOOM, aOCTPaKTHO-JIOIMYECKH, YMEHHE OIepUpOBaTh
TUIIOTe3aMHU, pedIeKkcusi Kak ClloCOOHOCTh aHAIW3MPOBATh U OLICHUBATh COOCTBEHHBIE MHTEIUIEKTYaJIbHbIE
orepanuu.

IIcuxomornyeckuMu OCOOEHHOCTSMHU IOJPOCTKOBOTO BO3pacTa SABISAIOTCS LIEJeNoJlaraHue |
IIOCTPOECHUE JKU3HEHHBIX IIJIJAHOB BO BPEMEHHOHM IE€pPCHEKTHBE, T. €. HauboJyiee BbIpaK€HAa MOTHBALMS,
CBsi3aHHas ¢ OyayIiel B3pocioH KHu3HbI0. B 3TOM Bo3pacTe pa3BUBaeTCsi CIOCOOHOCTh K CAMOCTOSATEIIbHOMY
IUTAHUPOBAHHIO YUEOHOH NeATETHHOCTH, TOCTPOSCHUIO COOCTBEHHOM 00pa30BaTEIbHOM TPAEKTOPHUH.

OCOOEHHOCTBIO HOJPOCTKOB SIBJISIETCS MOCTENEHHBIH OTXOJX OT MPSAMOr0 KOINMMPOBAHUS OL[EHOK
B3pOCIBIX K CaMOOIIEHKE, Bce OObIIas ormopa Ha BHYTPeHHUE KpuTepuu. [IperncraBieHus, HA OCHOBAaHHH
KOTOPbIX Y HOJIPOCTKOB (OPMHUPYIOTCS KPUTEPUH CAMOOLIEHKH, HpUOOpETaroTcss B XoJe 0coboi
JEeSATENIbBHOCTH — caMono3HaHusl. OCHOBHOM (OpMOIi caMOII0O3HaHHUS [TOIPOCTKA ABJISIETCS CpaBHEHHUE ce0sl C
JIPYTUMH JIFOJbMH: B3pOCIIBIMHU, CBEepCcTHUKaMU. [1o3ToMy Oosiblioe 3HAYeHUE Ha JJAHHOM 3Tare o0y4eHHs
UMEIOT CaMOCTOSITEIIbHBIE TBOPUYECKUE PadOThI, 103BOJISIOLINE TOAPOCTKY
IPOSIBUTH U Pa3BUTh CBOU CIIOCOOHOCTH.

OpHo u3 HOBOOOpa30OBaHMM MOJPOCTKOBOIO BO3pacTa — YYBCTBO B3pOCIOCTH, BKJIIOYEHHE BO
BIIOJIHE B3POCIYI0 MHTEIJIEKTYAIbHYIO JIEATENbHOCTh, KOTJa IOAPOCTOK MHTEPECyeTcsl ONpeseseHHON
00J1acThI0 HAyKH WJIM MCKYCCTBA, TIIYOOKO 3aHHMMAsiCh camMooOpa3oBaHueM. BaxHeliiee 3Haue€HHE B ATOT
nepuoJi MpHOOpeTaeT KOMMYHUKAaTHUBHas JesTeabHocTh. OOmasch B MEpPBYIO OdYepelb CO CBOUMH
CBEPCTHHUKAMHM, IMOJPOCTOK MOJydyaeT HEoOXOAMMble 3HaHUS O XU3HH. OueHb BaXXHBIM JJI1 MOJAPOCTKA
SBIISIETCS MHEHHE O HEM TIpYNNbl, K KOTOpoH OH npuHaanexxkuT. Cam ¢GakT NPUHAUIEKHOCTH K
OTpEe/IeNIEHHON TpyMIe MpHAaeT €My JONOJHUTEIbHYI0 yBepeHHOCTh B cebe. [lonoxeHue moapocTka B
rpymIe, Te KauecTBa, KOTOpble OH MPUOOpeTaeT B KOJIEKTHBE, CYIIECTBEHHBIM OOpa3oM BIIHSIOT Ha €ro
MOBE/IEHYECKNE MOTHUBBI.

Bce 3T 0COGEHHOCTH MOAPOCTKOBOIO BO3pacTa yYTeHbl IpU (HOPMYTUPOBAHUM pPa3IMYHBIX THUIIOB
3a/laHuil B y4eOHO-METOANYECKOM KOMILIEKCE 110
OMOJIOTHH, peaT3yIoLEM JaHHYI0 pabodyIo IpPOrpaMMmy.

MECTO YYEBHOI'O IPEJJMETA B YYEBHOM IIVIAHE

Kypcy Ouonorum Ha cTymeHu cpeaHero (MOJIHOTO) o0miero oOpa3oBaHHS MPEAIIECTBYET KypC
OMOJIOTUH, BKITIOYAIOIINI 3JIEMEHTapHbIE CBEJIeHUs 00
OCHOBHBIX Onosoruueckux oobekrax. [1o cyTu, B OCHOBHOI I1IKOJIE ITpeobIaiaeT cofepKaHue, HalleJIeHHOe
Ha U3y4YE€HHE OPraHU3MEHHOTO YpPOBHS OpraHu3allld >KU3HU U HEKOTOPBIX OOIIeOMOIIOTHYECKUX
3aKOHOMEPHOCTEM.

B crapueit mkose, onupasch Ha 3T CBEACHUS, YUUTENIb OMOJIOTUU MOXET 0oJjiee MOJHO U TOYHO C
HAYYHOH TOYKHM 3pEHUS PaCKpBIBATh 00IIMEe OMOJOTMYECKUE 3aKOHOMEPHOCTH, MPOSBIISIOIINECS HA Pa3HbIX
YPOBHSIX OpTraHU3alluy KUBOU MPUPOAbI (OOMEH BEIIEeCTB U MPEBpAIICHUs SHEPTUH, (POTOCUHTES, IBOJIOLUS,
3aKOHOMEPHOCTH HaCJEJICTBEHHOCTH U U3MEHUMBOCTH H T. J1.).

Copepxanue Kypca OMOJOTMM B OCHOBHOHM IIKOJIE, BKJIIOYAIOIIEE CBEJIEHUS O MHOT000pa3uu
OpPraHu3MOB, OMOJIOTHYECKON MPUPOJIE U COLMATBHOMN
CYIITHOCTH Y€JIOBEKa, CIY>)KMUT OCHOBOW JJIsi MU3y4eHHUsS OOIIMX OMOJIOrMYECKUX 3aKOHOMEPHOCTEH, TeopHii,
3aKOHOB, THUIOTE3 B CTaplieil Imkosie, rae oco0oe 3HaueHHe MPUOOPETAOT MHPOBO33PEHUYECKHUE,
TEOPETUYECKHE MOHSATHS.

Paboyasi nporpamMma npeacrasJsieT:

* 1 yac KJIacCCHBIX 3aHATHUH B HENENIO MPH M3YYCHHH mpeaMera B TedeHue AByX JjeT (10 m 11 xmaccer),
COOTBETCTBEHHO 70 4acoB NPENOAABAHUS B
TEYEHUE JIBYX JIET;



HEHHOCTHBIE OPUEHTUPBI COAEP KAHUSA KYPCA BUOJIOI'NAU

VYuebubiii npenmer «buonorus», B COAepkKaHUU KOTOPOTO BEAYIIUM KOMIIOHEHTOM SIBJISIFOTCS
HayyHble 3HAHUS W Hay4dHble METOJbl TO3HAHMS, MO3BOJIAET (OPMHUPOBATH y YYAIIMXCA HE TOJIBKO
[EJIOCTHYIO KapTUHY MHPA, HO U IPOOYKAATh Y HUX 3MOIIMOHATLHO-IIEHHOCTHOE OTHOIIICHUE K U3y4acMOMY
MaTepuaity, co3AaBaTb YCJIOBHS A (OPMHpPOBAHUS CUCTEMbl LEHHOCTEH, OMpeessioneii TOTOBHOCTh
BBHIOMPATH OIPEACIICHHYIO HAMPAaBICHHOCTh JACHCTBUM, JCHCTBOBaTH M OLICHMBATh CBOM JICUCTBUS U
JIEHMCTBHUSI IPYTUX JIFOAEH 1O ONPEIeICHHBIM [IEHHOCTHBIM KPUTEPHUSIM.

[TockosbKy camMO MOHATUE LIEHHOCTU NPEANOJIAraeT HaJuYue [IEHHOCTHOIO OTHOIIEHUS K IIPEAMETY,
BKJIFOYACT €MHCTBO OOBEKTHUBHOTO (CaM OOBEKT) M CyOBEKTHBHOTO (OTHOIICHHE CyOBEKTa K OOBEKTY), B
KaueCTBE [ICHHOCTHBIX OPHEHTUPOB OMOJIOTUYECKOTO 00pa30BaHMsI KaK B OCHOBHOM, TaKk U B CTapIIEH IIKOJIe
BBICTYNAIOT 00BEKTHI, U3y4aeMble B Kypce OMOJIOTHH, K KOTOPBIM Y HIKOJILHUKOB (POPMHUPYETCS LIEHHOCTHOE
otHomieHue. [Ipu 3TOM BeAylIylo poiib B Kypce OMOJIOTMH WIPAIOT MO3HABATENbHBIC IIEHHOCTH, TaK Kak
JTaHHBIA y4eOHbIN MpeMET BXOAUT B IPYIILY MPEIMETOB IMO3HABATEIHHOTO LUKJIIA, T1aBHAs 1IeTb KOTOPBIX
— U3YYEHHE IPUPOJIBIL.

OCHOBY TO3HABATEJbHBIX IIEHHOCTEM COCTaBIIAIOT HAy4YHbIE 3HAHMS, HAyYHbIE METO/bl MO3HAHMS.
[To3HaBarenbHBIC IICHHOCTHBIC OpHUEHTAIMH, (QOpPMHUpyeMble Yy IIKOJIBHUKOB B TIPOIECCe H3YUCHUS
OHMOJIOTUH, TIPOSIBIIAIOTCS B: OTHOILIEHUH K:

* OWOJIOTHYECKOMY HAyYHOMY 3HAHHUIO KaK OJHOMY W3 KOMIIOHEHTOB KYJIBTYPHI Hapsily C JAPYyTUMHU
€CTECTBEHHO-HAyUYHbIMU 3HAHUSIMU;

* OKpYXKaroleMy MUPY KaK MUPY KUBBIX CUCTEM M MPOUCXOISANIUX B HUX MPOIIECCOB U SIBICHUI;

* I03HABATEJILHON JESATENFHOCTH (KaK TEOPETUUECKON, TaK M IKCIIEPUMEHTANIbHOM ) KaK HCTOYHUKY 3HAHUK;

NOHUMAHUM:

* MPaKTHYECKOW 3HAYMMOCTH M JIOCTOBEPHOCTH OWOJOTHMYE CKUX 3HAHWUK JJIs pEelICHUs TI00aJbHBIX
npoOjeM uesnoBeuecTBa (PHEPreTUYECKOM, ChIPbEBOM, MPOJIOBOJIBCTBEHHOM, 370POBbS M JIOJTOJIETUS
YeJI0BeKa, TEXHOTEHHBIX KaTacTpod, ri1o0aabHON SKOIOTHU H 1IP.);
* LIEHHOCTH OMOJOrMYECKMX METO/I0B HCCIEeI0BaHNs 00BEKTOB )KUBOM IPUPO/IBI;
* CJIOHOCTH M IPOTUBOPEUMBOCTU CaMOTO Ipoliecca MO3HA"HUS KaK U3BEYHOT'O CTPEMJIEHUS K UCTUHE (Ha
pUMepe UCTOPUU Pa3BUTHUS OUOJIOTHH);
* IEHCTBUS 3aKOHOB MPUPOJIBI U HEOOXOAMMOCTH MX y4eTa BO BCEX cepax UeloBEUECKOU eATEIbHOCTH.
Pacmmpenue cep denoBedeckoi NesTeIbHOCTH B COBPEMEHHOM MUpPE HEH30€XHO BieueT 3a co0oil
HEO0OXOIUMOCTh (POPMUPOBAHUS Y yHaLIUXCS KYJIbTYpbl TpyJda W ObITa IPU U3YYEHUU JIOOOro mpeamera.
[TosToMy B conepxanue yueOHoro nmpeamera «bronorus» BKIOYaIOTCA HEHHOCTH Tpy/la U ObITa:
OTHOLIEHME K:
* TPYAOBOM J€SATENbHOCTH KaK €CTECTBEHHON (PU3NYECKOM U MHTEIEKTyaIbHOM MOTPEOHOCTH;
* Tpyy KaK TBOPUYECKOU JESATENbHOCTH, TO3BOJISIIOIIEH TPUMEHSTh 3HAHUS Ha IIPAKTHKE;
NMOHMMAHHE HEO0XOAMMOCTH:
* MOJIHOM peanu3anui (PU3NYECKMX U YMCTBEHHBIX BO3MOKHOCTEH, 3HaHUH, YMEHHUH, criocoOHOCTeN mpu
BBITNIOJIHEHUH KOHKPETHOT'O BUJIA TPYIOBOM 1€ATEIBHOCTH;
* COOJIIOJIEHUS] TUTUEHUUYECKUX HOPM M IPaBWJI, COXPAHEHUS M TMOJJIep)KaHUs COOCTBEHHOTO 3/J0pPOBbS U
3/10pOBbs OKPYKAIOIIKX, B TOM YHCJIE IIyTEM OpPraHU3allMy IPaBUIBHOIO MUTAHUS C YYETOM 3HAHUN OCHOB
oOMeHa BEIIECTB U DPHEPTHUH;
* OCO3HaHMA JIOCTHIKEHUS JIMYHOTO Ycrexa B TPYAOBOM JEATENIBHOCTH 3a CYeT COOCTBEHHOMU
KOMIIETEHTHOCTH B COOTBETCTBHUM C COLHUAIbHBIMH CTaHAApTaMM U TOCIEAYIOIIUM COLIHMATbHBIM
0J100peHrEeM JAOCTHXKEHUH HayKH OMOJIOTUU U OMOJIOrMYECKOTr0 MPOU3BOACTBA Ul pa3BUTHUSI COBPEMEHHOTO
o01iecTBa.
OnpIT SMOLMOHAIBHO-IICHHOCTHBIX OTHOILIEHWH, KOTOPBIM YdYalMecss IOJy4yaloT IPHU HU3YYEHHH
Kypca OWOJNOrMM B CTaplied IIKOJE, CHOCOOCTBYET BBICTPAWBAHUIO HMMH CBOEH >KM3HEHHOH MO3UIUU.
Copneprxanue yueOHOTO MpeMeTa BKII0YaeT COBOKYITHOCTh HPaBCTBEHHBIX IIEHHOCTEH:
OTHOLIEHHE K:
* )KU3HM KaK BBICHIEH LIEHHOCTH BO BCEX €€ IPOSBICHUSIX;
* cebe (0co3HaHME COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO OOIIECTBEHHOIO JIOJITa, JUCIUTIIMHUPOBAHHOCTD,
YECTHOCTh U INPABAUBOCTb, IPOCTOTA U CKPOMHOCTb, HETEPIUMOCTb K HECIPaBEAJIUBOCTH, OCO3HAHUE
HEO0OXOIMMOCTH CaMOCOBEPIIICHCTBOBAHUSA);



* IpyruM JIOASM (TyMaHHM3M, B3aUMHOE YBAKEHUE MEXKIY JIIOJAbMH, TOBApUILECKAs B3aMMOIOMOILb U
TpeOOBaTEILHOCTh, KOJUIEKTUBU3M, 3a00Ta O APYruX JIOASX, BBIIOJHEHHE OOIIECTBEHHBIX MOPYYEHHUH,
¢opmMupoBaHHe COOCTBEHHOM TMO3UIMM 10 OTHOUICHHIO K COOBITHSIM MHPOBOTO, (enepaibHoro,
PErMOHAIBHOIO, MYHUIMIAIBLHOIO YPOBHEH, yBak€HHE, NPUHATHE U IPaBUIbHOE IMOHHMMaHHE APYIHX
KYJIbTYp, PacOBasi U HallMOHAJIbHAas TOJIEPAHTHOCTD);

* cBOEMY Tpyay (100pOCOBECTHOE, OTBETCTBEHHOE UCIIOJIHEHUE CBOUX TPYAOBBIX U y4eOHBIX 0053aHHOCTEH,
pa3BUTHE TBOPUECKUX Hayal B TPYAOBOM JEATEIBHOCTH, IPU3HAHUE BaXKHOCTU CBOETO TPYyZa U PE3yJbTaTOB
TpyZAa APYruxX jrojei);

* nipupojie (OepekHOe OTHOIICHUE K €€ OOraTCTBY, HETEPIMMOCTh K HapyIIEHUSAM SKOJIOTUYECKHX HOPM U
TpeOOBaHUH, IKOJIOTHYECKH I'PAaMOTHOE OTHOILLIEHHE K COXPAaHEHUIO BCEX KOMIIOHEHTOB Onuocdepsl);

NOHMMAHUSA HEO0X0AMMOCTH:

* YBAKUTEJIBHOI'O OTHOIIEHUS K JOCTH)KEHUSIM OTE€YECTBEHHOM HAyKM, MCCIEI0BATENbCKON JESTEIbHOCTH
POCCUICKIX OMOJIOTOB (TATPHOTUYECKOE YYBCTBO).

Kypc Ouonorun oGmnagaer BO3MOXKHOCTAMM Ul (POpMUPOBAaHMS KOMMYHHMKATHUBHBIX ILIEHHOCTEH,
OCHOBY KOTOPBIX COCTABIISIIOT MPOLIECC OOLICHUS, TpaMOTHas peub. PopMHUpOBaHUE 3HAHUN TPU 00Yy4EHUHU
OMOJIOTMHU MPOUCXOAUT B MPOLIECCE KOMMYHUKAIMH C UCIIOJIb30BAaHUEM HE TOJIKO OOBIYHOTO
3bIKa, HO M CHEUHATBHBIX O0O3HA4YeHWH, (POPMYJ, YpaBHEHHUIl NPOIECCOB, T. €. CHEIHAIBHOTO S3BIKA.
LleHHOCTHBIE OPUEHTUPBI HAIIPABIICHBI HA:

(popmMupoBaHUe HErAaTUBHOIO OTHOILICHUS K:

* HapyLIEHUIO HOPM s3bIKa (OOBIYHOTO M CHELMATbHOIO) B pPAa3JIMUHBIX HCTOYHUKAX HH(pOpMaLUU
(mureparypa, CMU, UntepHeT u ap.);

NOHUMAaHHe He0OXO0AMMOCTH:

* moylydyaTb WHGOPMAIMIO W3 PA3IWYHBIX HCTOYHUKOB, NMPH STOM apryMEHTHPOBAHHO W KPUTHYECKU
OLIEHUBATh MOJIYYCHHYIO UHPOPMALIUIO;

* ’PAMOTHO I10JIb30BATHCSA OMOJIOTUYECKON TEPMUHOJIOTMEN U CUMBOJIMKOM;

* BECTU JMAJIOr JUIs BBIABICHMS pa3HbIX TOYEK 3PEHUs, BBICIYIINBATh MHEHUE OIIOHEHTA, y4aCTBOBaTh B
JUCKYCCHUU, OTKPBITO BbIpaXkaTh U OTCTaUBATh CBOIO TOUKY 3PEHUS;

* yBa)KaTh, IPUHUMATh, OJIEP>KUBATh CYILECTBYIOLINE TPATULMU U OOIIE HOPMBI SA3bIKA.

Jlis  ¢popMupoBaHUs yXOBHOM JINYHOCTH HEOOXOJMMO pa3BHUBATh 3CTETUUYECKOE OTHOLICHHE
YeJI0OBEKAa K JECHCTBUTEIBHOCTH, TBOPYECTBO M COTBOPYECTBO IPU BOCIPHUATUU NPUPOIBI B LEIOM U
OTJIENbHBIX €€ OOBEKTOB, B TOM 4YHCIe 4ejoBeKka. LleHHOCTHbIE OpHEeHTHpHI, (OpMUpYEMBIE B Kypce
O6uosioruu B chepe ICTETUUECKUX LIEHHOCTEH, IPEenoIaratoT:

NMO3MTHBHOE YYBCTBEHHO-IIeHHOCTHOE OTHOIIIEHHUE K:

* OKpY’KarollieMy MHUpY (KpacoTa ¥ rapMOHHMS OKpY>KaroIiel Ipupobl);

* BBIIIOJIHEHUIO YYEOHBIX 3aJ1a4 KaK K MPOILECCY, TOCTABISAIONIEMY 3CTETHUECKOE YAOBOIbCTBHE (KPacHBOE,
U3SIIHOE PEUICHWE WM J0Ka3aTelIbCTBO, JIOTMKA IIPOLECCOB M SIBICHHH, B OCHOBE KOTOPBIX JIEKHUT
rapMOHHS);

NMOHMMAHHE HeO0XOAMMOCTH:

* BOCIIPUSATHS U IPE0Opa30BaHUS KUBOM MPUPOABI MO 3aKOHAM KPacoThl;

* 1300paKeHNUs UCTHHBI, HAYYHBIX 3HAaHUI B UyBCTBEHHOH (opme (Hampumep, B IPOU3BEIACHUAX UCKYCCTBA,
MOCBSIIEHHBIX HAYYHBIM OTKPBITUSM, YIEHBIM, 00BEKTaM JKUBOM HPUPOJIBI);

* IMPHUHATUS TPAruvyeckoro Kak JpaMaTHUecKo (OpMbl BbIpaKEHUS KOH(MIMKTa HEMPUMHPUMBIX
IIPOTUBONOJIOXKHOCTEN, X CTOJKHOBEHUS (Ha MPUMEPE BBIJAIOLINXCS HAYUYHBIX OTKPBITHI).

Bce Bbllie 0003HAa4YEHHBIE IIEHHOCTH M IIEHHOCTHBIE OPHEHTHUPBHI COCTABIISIOT B COBOKYMHOCTH
OCHOBY U151 QOPMHUPOBAHUS B IPOLIECCE U3YUCHUS
OMOJIOTUH Ha CTYNEHU CpeaHero (MoJHOro) oduiero oOpa3oBaHUsl HEHHOCTHOTO OTHOLICHHS K NPHUPOJIE,
001IeCTBY, YEJIOBEKY B KOHTEKCTE OOIIEUETI0BEYECKUX [IEHHOCTEH UCTHUHBI, J00pa U KPacOTHI.

PE3YJIbTATBI OCBOEHUA KYPCA BUOJIOI'H

JlesiTenbHOCTH O0pa30BaTEIBLHOTO YUYPEKICHHUsSI OO0IIero o0pa3oBaHUs B OOyYeHHUH OHWOJOTUM B
cpeaHel (MOMHOW) MIKOJE MJOJDKHA OBITh HalpaBieHa Ha JIOCTHKEHHE OOYYaIOUIMMHUCS CIIeITYIOIIUX
JUYHOCTHBIX PE3yJIbTAaTOB:

* peanu3aliy 3THYECKUX YCTAaHOBOK MO OTHOIIEHHIO K OMOJIOTMYECKUM OTKPBITHSM, UCCICAOBAHUAM U UX
pe3yabTaram;

* IpPU3HAHMS BBICOKOM LIEHHOCTH JKHU3HM BO BCEX €€ IMPOSIBICHUSX, 30pPOBbS CBOEr0 M JPYrUX JIOACH,
peanu3anuy yCTaHOBOK 3/J0pPOBOT0 00pa3a )KHU3HH;



* chopMHPOBAaHHOCTH TTO3HABATEIHLHBIX MOTHUBOB, HAIIPABJICHHBIX Ha MOJYYCHHE HOBOTO 3HAHUS B 00JIaCTH

OMOJIOTMM B CBA3U C Oynaymied mnpodecCHOHAIbHOW IeATEIBbHOCThIO WM OBITOBBIMH TPOOJIEMaMH,

CBSI3aHHBIMU C COXPAaHEHHEM COOCTBEHHOTO 3JIOPOBBS M SKOJIOTUIECKON OE30IMaCHOCTH.
MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOEHUSI BBIMMYCKHUKAMU CTapIIei HIKOJIBI MPOrPaMMBbI 110

0MO0JIOTHH SIBJISIIOTCS:

* OBJIQJICHUE COCTABISIONIMMHU HCCIICAOBATEILCKOW M MPOCKTHOM NEATEILHOCTH, BKIIOYas YMEHUSI BUICTh

npo0JieMy, CTaBUTh BOMPOCHI, BBIBUTaTh THIIOTE3bI, ABATh OMPEACICHUS MOHSITHH, KIAaCCH(PUIMPOBATH,

HaOJIF01aTh, MPOBOJAUTH AKCIEPUMEHTHI, JeNaTh BBIBOJABI M 3aKIIOYCHHUs, CTPYKTYpUPOBaTh MaTepuall,

OOBSICHSITh, IOKA3bIBATh, 3AIIUIIATH CBOU UICH;

* yMeHHE paboTaTh C Pa3HBIMH HCTOYHHKAMH OHOJOTHYECKON HH(OpMAIMK: HAXOJUTh OMOJOTHYECKYIO

WH(GOPMAIIHIO B PA3IMYHBIX UCTOYHHKAX

(TekcTe y4eOHMKA, HAYYHO-TIOMYJIIPHOH JIMTEpaType, OHOJOTMYECKHX CJIOBapsX U CIPaBOYHHKAX),

AHATM3UPOBATH M OIIEHUBATh HH(OpMAIIHIO, TPeoOpa3oBhIBaTh HH(OPMALINIO U3 OAHON (OPMBI B IPYTYIO;

* CIIOCOOHOCTH BBIOMpATh IEJIEBBIE U CMBICIOBBIC YCTAaHOBKM B CBOMX JCHCTBHUSAX M IOCTYNKax IO

OTHONICHHIO K JKUBOU MPUPO/IE, 3T0POBBIO CBOEMY U OKPYIKAIOIITUX

* YyMEHHUE aJICKBaTHO HCIIOJb30BAaTh PEYEBBIC CPEICTBA JIJISl JUCKYCCUM W apTyMEHTAIlMH CBOCH IMO3WIIHH,

CPaBHHBATh Pa3HbIC TOYKHU 3PCHHUS, APTYMEHTHPOBATH CBOIO TOUKY 3PEHHS, OTCTAMBATH CBOIO MTO3HUITHIO.
IIpeaMeTHbIE Pe3yabTAaThl OCBOEHHS BHIMYCKHHUKAMH CTapIIei IIKOJIbI MPOrPaMMBbI 10 OHOJIOTHH

Npe/ACTAB/IEHBI B COJEPKAHNU Kypca M0 pa3aeiaM.

COJEPKAHUE KYPCA
bazosbiit yposenb 10 KJIACC (1u B Henento, Bcero 354, u3 HUX 14 pe3epBHOE BpeMmsl)

Paznea 1 BUOJIOTUSA KAK HAYKA. METO/JbI HAYYHOI'O IO3HAHMUSA (3 1)

Tema 1.1 KPATKAA HUCTOPUA PA3BUTUSA BUOJOI'MU. — CUCTEMA
BHOJIOI'MYECKHUX HAYK (14)__
OObekT u3yueHHs: OMonoruu — >xuBas npupoja. Kparkas ucrtopus pa3BuTus Ouonoruu. Poib

OMOJIOTHYECKUX TEOpUH, Uiel, TuIoTe3 B
(GbopMHUPOBaHUH COBPEMEHHON €CTECTBEHHO-HAYUYHOU cucTeMbl Mupa. CucTtemMa OMOJOTUYECKUX HaYK.
Hemonctpauus. Iloprpetsl yuenbix. Cxembl: «CBsA3b OMOJOTHM € APYrUMH Haykamu», «Cucrema
Ouosnorndyeckux Hayk». OcHoBHbIE OHATUA. buonorus. XKu3He.
Tema 1.2 CYIIHOCTh U CBOMCTBA XXMBOI'O. YPOBHU OPI'AHU3ALIMA U METOJIbI
IO3HAHMS XKUBOW ITPUPO/IBI (2 u)
CymHocTts xu3HM. OCHOBHBIE CBOMCTBa JKMBOM Martepuu. JKuBas mpupoja Kak CIOKHO
OpraHU30BaHHAas UEPAPXUUECKasl CUCTEMA, CYIIECTBYIOIIAs B
IIPOCTPAHCTBE U BO BpeMeHU. buonornyeckue cucrtemsl. OCHOBHBIE YPOBHU OPraHU3alluy KUBOH MaTEpHH.
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
JemoHncTpanusa. Cxemsl: «YpOBHU OpraHU3aluN KUBOW MaTepun», «CBONCTBA )KUBOW MaTEpUN».
OcHoBHbIe NOHATHSA. CBOMCTBA KU3HU. Y POBHU OPraHU3AIMH >KMBOW MPUPOJBI. MeTobl O3HAHUS
JKUBOU MaTepHH.
HNPEAMETHBIE PE3YJIbTATHBI OBYUEHUSA
Yyamuics A0JKeH:
* XapaKTepu30BaTh BKJIAJ BBIJAIOIIMXCS YUYEHBIX B pa3BUTHE OMOIOTMYECKON HAYKHU;
* XapaKTepU30BaTh POJb OMOJIOrHK B (POPMHUPOBAHUN HAYUHOTO MUPOBO33PEHUS;
* OLIEHUBATh BKJIaJ OMOJIOTHYECKUX TEOPHUI B (OPMHUPOBAHUE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa;
* BBIJICJIATh OCHOBHBIE CBOMCTBA )KMBOW MIPUPOJIbI U OMOJIOTHYECKUX CHUCTEM;
* IMETh NpeJICTaBlIeHe 00 YPOBHEBOM OpraHU3alluy )KUBOW IPUPOIBI;
* IPUBOJIUTH JOKA3aTEIbCTBA YPOBHEBOM OPraHU3allUH KUBOW ITPUPOLIBI;
* IPEJCTABISATh OCHOBHBIE METO/BI U OTAIlbl HAYYHOT'O UCCIICIOBAHHUS;
* aHAJIM3UPOBATH U OLIEHUBATH OMOJIOTHYECKYI0 HH(OPMALIKIO, TOTYYaeMYI0 U3 Pa3HbIX HCTOUHUKOB

Paszen 2 KJETKA (10 1) Tema 2.1 UCTOPUSI U3YUYEHUSI KJIETKU. KJIETOYHAS
TEOPHSI (1 1)



PazButue 3nanuii o kierke. Pabotsl P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P. Bupxoga.
Knerounas teopust M. llnelinena u T. [1IBanHa.

OcCHOBHBIE TIOJI0KEHHUSI COBPEMEHHOM KJIETOYHOH Teopuu. Ponb KieTouHoi Teopun B popMUpOBaHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUpAa.

Hemoncrpanus. Cxema «MHOrooOpasue KIeTOK».

OcHoBHble noHaTHs. Knetka. [{lutonorus. OCHOBHBIE MOJI0KEHUS KIETOYHON TEOPHUHU.

Tema 2.2 XUMHUYECKHIN COCTAB KJIETKH (4 )

EAvHCTBO 2J€MEHTHOIO XMMHYECKOIO COCTaBa JKUBBIX OPIaHU3MOB KaK JOKA3aTEJIbCTBO €IUHCTBA
NPOMCXOXKACHUS KUBOM mpupoasl. OOIMIHOCT KMBOH M HEXHWBOH MPHUPOJBI HAa YPOBHE XMMHUYECKHUX
21eMEeHTOB. OpraHoreHsl, MAaKpOJIEMEHTBbl, MHKPOIEMEHTHI, YJIbTPAMUKPOIJIEMEHTBI, HX pOJIb B
KHU3HEIEATEIFHOCTH KJIETKH M opranu3ma. Heopranuyeckue BemiectBa. Boja kak KoJabIOeIb BCEro KHBOTO,
0COOEHHOCTH CTPOEHMsI U CBoOWcCTBAa. MUHepalibHble COJIM. 3HaUeHHE HEOPraHWYECKUX BEILECTB B XKU3HU
KJIETKU Y OPTaHU3Ma.

Opranuyeckue BeniecTBa — CIIOXKHBIE YIIIEPOACOJEpKalye coenuHenus. Huskomonekyispase u
BBICOKOMOJIEKYJISIPHBIE OPTAaHUYECKHUE BEIIECTBA.

Jlunuael. YrieBoabel: MOHOcaxapuabl, nonucaxapuasl. benku. Hykinennossie kucnotsl: JJHK, PHK.
Y asoenune monexkyns! JJHK B kierke. [IpuHnunuansHoe CTPOCHHE U POJIb OPIrAHMYECKUX BELIECTB B KIIETKE
U B OPTaHU3ME YEJIOBEKA.

Jemonctpanus. Juarpammel: «PacnpeneneHue XUMHUYECKHUX JJIEMEHTOB B HEXHUBOM IIPUPOACY,
«Pacnpenenenre XuMHUECKUX JIEMEHTOB B XKHMBOH npupoae». [lepuoandeckas tadbauna 3neMeHToB. CxeMbl
u Tabnuubl: «CtpoeHue Mmosekynbsl Oenka», «Ctpoenue monekyiasl JIHK», «Ctpoenue monexynst PHK»,
«Tunsl PHK», «Y nBoenue monexyinsl JJHK».

OcHoBHble TOHATHA. OpraHoreHsl, MakKpO3JIEMEHTbl, MHUKPO3JIEMEHTbI, YIbTPAMUKPOIIEMEHTHI.
CgoiicTBa Boabl. MuHepasibHble cony. buononaumepsl. JInnuabl, TMOOUIBI, YIIIEBOIbI, OSIKH, HYKJIEHHOBbIE
kuciotsl (JAHK, PHK). Permukanus JJHK.

Tema 2.3 CTPOEHUE DYKAPUOTUUYECKOM U MPOKAPUOTUYECKOM KJETOK (3 u)

Knerounass memOpana, nuroriasma, siapo. OCHOBHBIE OpPraHOWBI KJIETKH: IHIOIIa3MaTHYecKast
ceTb, anmapar ['oib/kH, TM30COMBI, MUTOXOHJPUH, TUIACTH/IBI, pUOOCOMbI. DYHKIIMU OCHOBHBIX YacTeil
OpraHouioB KieTKu. OCHOBHBIE OTINYUS B CTPOCHUHU )KUBOTHOW U PACTUTEIbHOM KJIETOK. XPOMOCOMBI, UX
ctpoenue 1 pyHkiuu. Kapuorun. 3HaueHne MOCTOSIHCTBA YKCiIa U POPMBI XpPOMOCOM B KJIETKAX.

[IpokapuoTtnueckas kierka: Gopma, pasmepbl. Pacipoctpanenue u 3HaueHue OakTepuil B IpUpoOE.
CrpoeHue 6akTepranbHON KIETKH.

HemoncTpanus. Cxembl U Tabauipl: «CTpoeHUE 3YKapHOTUYECKOH KIIeTKW», «CTpoeHne KUBOTHON
KIETKN», «CTpOEHHE PACTUTENbHOU KIETKH», «CTpoeHHE XpomMocom», «CTpOeHHE NPOKApUOTUYECKOU
KJIETKH.

JIaGopaTopHble U MpaKTHUECKUE pabOThI
Habumronenne kneTok pacTeHU U )KMBOTHBIX TI0J] MUKPOCKOIIOM Ha TOTOBBIX Ipenaparax.

CpaBHEHUE CTPOEHUS KJIETOK PacTeHUH 1 KUBOTHBIX (MOXKHO B (popme TaOmuLibl)*.

[Ipurorosnenne u onucaHuEe MUKPOIPENAPATOB KIETOK PACTECHUM.

OcHOBHBIE TOHATHA. DyKapuoThyeckas kierka. Kierounas memOpana, muromuiazMa, sapo. OCHOBHBIE
opraHoufipl KiaeTku. OCOOEHHOCTH pacTUTENbHOM U JKMBOTHOM KJIeTOK. XpomocoMmbl. Kapuorum.
JIMnionHbIN 1 TaruIouaHbIH Habopbl XxpoMocoM. [IpokapuoTndeckas KieTka, OakTepHs.

Tema 2.4 PEAJIM3AIINS HACJEJACTBEHHON NH®OPMAIIMHA B KJETKE (1 u)

JHK — Hocurenp HaciencTBeHHOM wuHpopMmarnmu. ['eHeTnueckuil koj, ero cpoiictBa. [eH.
buocunTes Oenka.

Hemonctpanus. Tabnuna «'eHeTnyeckuii Koa», cxema «buocunres 6emkay.

OcHOBHbIE TOHATHUSA. |'€HETHUYECKUI KOJ, TPUILIET, TeH. TpaHCKpUIILUsA, TPAHCISLUSA, MAaTPUYHBIN
CUHTE3.

Tema 2.5 BUPYCBI (1 v)

Bupycsl — HeknerouHas ¢opma xku3HH. OCOOEHHOCTH CTPOEHHSI M pPa3MHOXKEHHs. 3HAUEHUE B
NpUpOJie W OKU3HH 4YelloBeKa. Mepbl TNpO(QHUIAKTHKH pPAaCHpOCTPAHEHUS BUPYCHBIX 3a00JEBaHUM.
[Ipodpunakruxa CITNda.

Hemonctpanus. Cxema «Ctpoenue Bupycay, Taduuma «IIpodunaktuka CITNU Ja».
OcHoBHble OHATHS. Bupyc, 6akrepuodar.
HNPEAMETHBIE PE3YJIbTATBI ObBYUYEHUASA

VYvyamuiics JOJIKEH:



* XapaKTepU30BaTh BKJIAJ BBIIAIOUINXCS YUCHBIX B pa3BUTHE OMOJIOTMYECKON HAYKH;
* XapakTepu30BaTh Pojb OMOJIOrMK B (POPMHUPOBAHUN HAYUHOTO MUPOBO33PEHUS;
* XapaKTEepH30BaTh COJCPKAHUE KIJIETOYHOM TEOPUH M MOHUMATH €€ poJib B (POPMUPOBAHUH COBPEMEHHON
€CTECTBCHHO-HAYYHO! KapTHUHBI MUPA;
* 3HaTh UCTOPUIO U3YUYEHHUSI KIIETKH;
* IMETb NIPEJICTABIICHHE O KJIETKE KaK LIeIOCTHOW OMOJIOrNYEeCKON cUCTEME; CTPYKTYPHOH, (PyHKIIMOHAIbHON
Y TEHETUYECKON €AMHUIIE KUBOTO;
* MPUBOJUTH J10KA3aTeNbCTBA (APryMEHTALMIO) €AMHCTBA >KMBOM M HEXUBOW IPUPOJIBI, POACTBA KUBBIX
OpraHU3MOB;
* CpaBHMBATh OMOJIOTMYECKHE OOBEKTHl (XMMHUYECKMH COCTaB Tel JKUBOM M HEXHMBOH INPHUPOJBL,
9YKapUOTUUYECKUE U MPOKAPUOTUUECKHUE KIIETKH,
KJIETKH PacTE€HH, )KUBOTHBIX U I'pUOOB) M (POPMYIUPOBATH BHIBOIbI HA OCHOBE CPAaBHEHUS;
* [IPEJICTABIIATH CYIIHOCTh M 3HAYCHHE MPOIecca pean3aluy HACIEeICTBEHHON HH(POpMAIINU B KIIETKE;
* IPOBOAUTH OMOJIOTMYECKUE UCCIIEIOBAHUS: CTaBUTh OIBITHI, HAOII01aTh U OMKCHIBATh KIETKH, CPABHUBATh
KJIETKU, BBIJIEJISITh CYILIECTBEHHBIE IPU3HAKKU CTPOEHUS KIETKU U €€ OpraHOU/IOB;
* [10J1b30BaThCSI COBPEMEHHOM IIUTOJIOTMYECKON TEPMUHOJIOTUEN;
* UMETh IIPEJICTABICHUS O BUPyCaX U UX POJIM B )KU3HU JAPYTUX OPraHU3MOB;
* 00OCHOBBIBaTb M COOJIOJaTh Mepbl MPO(UIAKTUKM BHUPYCHBIX 3a0oneBaHuil (B Tom uucie BUY-
WH(DEKINHN);
* HaXOAUTh OMOJIOTUYECKYIO HH(OPMAIIMIO B pa3HbIX HCTOYHHMKAX, apTyMEHTUPOBATh CBOIO TOUKY 3PEHUS;
* AHAJIM3UPOBATH U OLIEHUBATh OMOJIOTMYECKYI0 HH(OPMALIKIO, IOJYYaEMYI0 U3 Pa3HbIX HCTOUHUKOB.
Pazgea 3 OPTAHU3M (18 4)
Tema 3.1 OP'AHU3M — EJJMHOE HEJIOE. MHOT'OOBPA3UE KUBbBIX OPTTAHU3MOB (1 4)

MHuorooOpa3ue opranuzMoB. OJHOKJIETOYHbIE M MHOIOKJIETOYHble opraHu3Mel. KomoHuun
OJIHOKJIETOYHBIX OPraHU3MOB.

Hemonctpauus. Cxema «MHoOroo0pasue opranu3MoBy.

OcHoBHble NOHATUA. OAHOKIIETOYHbIE, MHOTOKJIETOUHBIE OPTraHU3MBI.

Tema 3.2 OBMEH BEIIECTB U IIPEBPAIIEHUE DOHEPI'M (2 4)__

DOHepreTuyeckuii OoOMEH — COBOKYIHOCTb pe€akUUi pacllelUIeHUs] CIOKHBIX OpraHUYeCcKHUX
BemecTB. OcOOEHHOCTH SHEPreTHYecKoro ooOMeHa y TpuOoB U GakTepHii.

Tunsl nutanus. ABTOTpopsl U TeTepoTpodbl. OcoOEHHOCTH OOMEHa BEUIECTB Y JKHUBOTHBIX,
pactenuii u 6akrepuit. [Inactuueckuit oomMeH. POTOCHHTES.

HemoncTpanus. Cxema «Ilytn Meraboau3Ma B KIETKE».

OcHoBHble TMOHATHSA. MeTabonu3M, »JHEpreTMYecKuit oOMeH, TuacTuueckuii obmeHn. ATO.
ABTOTpOdBI, rerepoTpodsl. DoTocuHTE3.

Tema 3.3 PASMHO’KEHHUE (4 1)

Jlenenue kineTku. MUTO3 — OCHOBa pOCTa, pereHepanyy, pa3BUTHS U OECHOJIOr0 Pa3MHOKEHUS.
PasmHoxeHue: Gecrionoe u nojaoBoe. THrbl 0eCronoro pa3MHOKEHHUS.

[TonoBoe paszmuHoxenue. OOpa3zoBaHHe MOJOBBIX KIETOK. Meio3. Onao0TBOPEHHE Y KUBOTHBIX U
pacteHuid. buonormueckoe 3Haue€HHE OIUIOJOTBOpPEHMs. VICKycCTBEHHOE ONBUIEHME Yy pacTeHU U
OIUIOJOTBOPEHHUE Y )KUBOTHBIX.

Hemonctpanusa. Cxembl M Tabmumbl: «MuTo3 U Meio3», «l['amerorenesy», «Tumbsl Oecrosoro
pa3MHOKEHHUs», «CTPOCHHE AMLEKIETKHA U CIIEPMaTO30UIa.

OcHoBHbIe TOHATHS. JKU3HEHHBIN UK KIeTKU. MUTO03, OHoJornueckoe 3HaueHue. TUmsl 6ecrnoaoro
pasmHOxeHus. [lonoBoe pasMHOXKeHHE U ero OMoJIorMYecKoe 3HaueHue. PasnenbHoIoNble OpraHu3Mbl U
repmadpoauThl. Sifnekiaerka W cnepmarozoun. ['amerorenes. Meiio3, Ouonorndyeckoe 3HaYCHHE.
O11010TBOpPEHNE: HAPYKHOE U BHYTPEHHEE. J[BOMHOE OIJI0OIOTBOPEHHE Yy PACTCHUM.

Tema 3.4 UHIAUBUAYAJIBHOE PASBBUTHUE OPT’TAHU3MOB (OHTOI'EHE3) (2 4)

[Ipsimoe u HempsiMoe pa3BUTHE. DMOPHOHAIBHBIA M MOCTIMOPUOHATIBHBIA MEPUOABl PAa3BUTHS.
OcHoBHbI€ 3Tanbl sMOpHoreHes3a. [IpuunHbl HapyIeHUH pa3BUTHS OpraHU3Ma.

OHTOreHe3 venoBeka. PenpoyKTHBHOE 3/10pOBbE; €0 3HAYCHHUE JIJIsl OYyIIHUX MOKOJICHHUH JIFOICH.
[locnencTBus BIUSHUSA AJKOTIOJIsl, HUKOTMHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apOAbIIIa YEJIOBEKa.
[Tepnopl OcTAIMOPHOHATIBHOTO PAa3BUTHS.

Hemoncrpanus. Tabmuupl: «OCHOBHBIE CTaAuKM OHTOreHe3a», «lIpsmoe u HempsMoe pa3BUTHE».
Tabmuupl, poTtorpaduu, AMarpaMmsl U CTATUCTUYECKUE JAaHHBIE, IEMOHCTPUPYIOIINE OCIEICTBHS BIUSHUSL
HEraTHUBHBIX ()aKTOPOB CpeJbl HA pa3BUTHE OPTaHU3MA.



OcHoBuble oHATHA. OHTOTeHe3. TUIIBI pa3BUTHSL: MPSMOE U HeTIpsiMoe (pa3BUTHE ¢ MeTaMOP(HO30M).
Oranbl 5MOpHOHaIbHOTO pa3BUTHs. [lepnonpl mocTaMOpHOHaNbHOTO pa3BuTHs. BpeqHoe BiusHNE KypeHus,
AJIKOT0JIs, HAPKOTHYECKUX MPENnapaToB Ha pa3BUTUE OpraHU3Ma U MPOJIOKUTENIBHOCTD KU3HHU.

Tema 3.5 HACJIEACTBEHHOCTb U UBMEHYUBOCTD (7 4)

HacnencrtBeHHOCTP M M3MEHYMBOCTH — CBOMCTBA oOpraHu3Ma. [eHermka — Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH M W3MEHYMBOCTH. I'. MeHIenb — OCHOBOIIOJIOKHUK TE€HETHUKHU.
3aKOHOMEPHOCTH HaclIeZIOBaHUs, ycTaHoBieHHbIE I'. Mennenem. MonoruOpuaHoe ckpeuuBanue. [lepBbrit
3aKkOH MeHJienss — 3aKOH JIOMUHHUpOBaHUsA. BTopoll 3akoH MeHzenss — 3aKkOH paclIeIUIeHUs. 3aKOH
9uCcTOTH TameT. JlurubpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHAenss — 3aKOH HE3aBHCHUMOTO
HACJEJI0BAHMS. AHAIM3UPYIOLIEE CKpEIMBaHUE. XPOMOCOMHAs TEOpHUsl HacleACTBEHHOCTU. CLeIIeHHoe
HacjleJoBaHHE Mpu3HaKoB. COBpPEMEHHBbIE IPEACTABICHUS O T'€HE U TIeHoMme. B3aumopeilcTBue reHOB.
I'enetuka mnona. IlonoBele XpomocoMmbl. CIEIUIEHHOE C IMOJIOM HacleqOBaHHWE. 3aKOHOMEpPHOCTH
U3MEHUYMBOCTH. HaciiencTBeHHAas M HEHACIEICTBEHHAS M3MEHUYMBOCTh. MonudukamonHas U3MEHYHBOCTb.
KomOunaruBHass 1 MyTalMOHHasT W3MEHYMBOCTh. Mytauuu. Tunbel myTanuil. MyrtareHHbele (GakTOpBbI.
3HaueHHe TEHETHKU Il MEIUIMHBL. BiusHue MyTareHoB Ha oOpraHu3M 4esoBeka. HacneacTBeHHbIe
00JIe3HH YETIOBEKA, UX MPUUUHBI U TPODUITAKTHKA.

Hemonctpanusa. Cxembl, WUIIOCTPUPYIOIINE MOHOTHOPHAHBIE W IUTHOPHUAHBIE CKpEIIMBAHMS,
CLUEIUICHHOE HACJIeIOBAaHUE NPU3HAKOB; IEPEKPECT XPOMOCOM; HACIIECIOBAHUE, CIEIJIEHHOE C TOJIOM.
[Tpumepsl MOAU(PUKAIIMOHHON W3MEHYMBOCTH. Martepuanbl, JEMOHCTPUPYIOIIME BIUSHUE MYTareHOB Ha
OpraHu3M YEeJIOBEKA.

JlaGopaTropHble H MpaKTH4YecKne padoThl
CocraBiieHHe MPOCTEUIIINX CXEM CKpEIIMBaHU ™.

Pemienne snemMeHTapHBIX TCHETHUECKHUX 3a1a4u™.

N3ydyenne u3MeHUYMBOCTH (M3ydeHUE MOIU(DUKAIMOHHOW M3MEHYMBOCTH HA OCHOBE W3ydeHHUs (DEHOTHIIA
KOMHATHBIX WJIA CEJIbCKOXO035HCTBECHHBIX PACTCHMI )**,

BrisiBiieHrE HCTOYHUKOB MYTareHOB B OKpYXKaroliel cpeie (KOCBEHHO) M OILIEHKa BO3MOYKHBIX MOCIEACTBUI
WX BIIMSIHUSL HA OPTaHU3M.

OcHoBHbIe TTOHATHA. HaciiecTBEHHOCTh M M3MEHUYUBOCTh. | 'eHoTut, perorur. I'ubpumonorndeckuit
METO/l, CKpelIMBaHue. JJOMUHAHTHBIN,
peueccuBHBIA. ['eHbl, amnmenu. 3aKOHOMEPHOCTH HACIEAOBAHUS TPU3HAKOB. 3aKOH YHCTOTHI TaMeT.
AHanu3upyrollee CKpeuuBanue. XpoMOCOMHas
TEOpHsl HACJIEICTBEHHOCTU. [ eHeTmueckue KapThl. [eHOM. AyTOCOMBI, TIOJIOBBIE XPOMOCOMBEI.
Monuduxkarontas u3MeH4nBocTh. KomOMHaTHBHAS U
MyTaIlMOHHAs W3MEHYMBOCTh. MyTtareHusie ¢aktopsl. Hacnencrsennsie 0osne3Hu. Meauko-reHeTHYecKoe

KOHCYJIbTUPOBAHHUE.
Tema 3.6 OCHOBbBI CEJIEKIIUU. BUOTEXHOJIOTUA (24)
OCHOBBI CeNneKUMU: METOABl M JOCTHXKEHUs. ['eHeTnka — TeopeTuYeckas OCHOBA CEJEKLIHU.

Cenexuus. Yuenne H. 1. BaBunoBa o 1eHTpax MHOTrooOpa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUH.
OCHOBHBIE METOJIbl CEJNEKUMU: THOpUAM3aAIMs, HCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JOCTHXKEHUS U
HAIpPAaBJIEHUS PA3BUTHS COBPEMEHHON CEJIEKIIHH.

buorexHonorus: AOCTHM)KEHHS M TEPCHEKTUBBI pa3BuTuA. ['eHHas wumkeHepus. KioHupoBaHnue.
['eneTnyeckn MOANGUIIUPOBAHHBIE OPTaHU3MBI.

OTHYECKUE AaCMeKThl Pa3BUTHA HEKOTOPBIX HCCIEIOBAaHUNH B OHMOTEXHOJNOTHH (KJIOHHPOBaHHUE
YelioBeKa).

Hemonctpanus. Kapra-cxema «L{eHTpbI MHOTOOOpa3usi U TPOUCXOXKICHUS KYIbTYPHBIX PACTCHHIA.
I'epbapHble MaTepualibl U KOJUIGKIIUA COPTOB KYIbTYpPHBIX pacTeHuil. TaOmuubl: «[lopoasl momamHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi». CXEMbl CO3JaHHUS TEHETHYSCKH MOIUPHUITUPOBAHHBIX
MPOJYKTOB, KJIOHHUPOBAHUS OPraHW3MOB. MaTepuanbl, HWUIIOCTPUPYIONIME JOCTHKEHUsS B 001acTu
OMOTEXHOJIOTHH.

JKCKypcHus

MHoroo6pa3ue COpTOB pacTeHWd U TIOPOJ IKUBOTHBIX, METOIAbl HX BbIBeAcHUs ((epma,
CEJICKIIMOHHAS CTaHIIHSI, CEIbCKOXO03HCTBEHHAS BBICTABKA).

JlaGopaTopHbIe ¥ TIPAKTUIECKHE PAOOTHI
AHanu3 U Ol[eHKa YTHYECKUX ACTIEKTOB Pa3BUTHS HEKOTOPBIX MCCIIEIOBAHUN B OMOTEXHOJIOTHH.



OcnoBuble nonatusi. Cenekuust; rudpuauzanus u otoéop. Copt, nopoza, mramm. buorexnonorus. I'eHnas
unxeHepus. Kiionuposanue. ['eHeTnuecku MoaupuIMpOBaHHbIE OPraHU3MBI.

HNPEIMETHBIE PE3YJIbTATBI OBYUEHUA
Yyammiicsl 10JIKeH:
* XapaKTepU30BaTh BKJIAJ BBIJAIOIIMXCS YUEHBIX B pa3BUTHE OMOJIOTMYECKON HAYKHU;
* XapakTepu30BaTh pojib OMOJIOrMK B (POPMHUPOBAHUN HAYUHOTO MUPOBO33PEHUS;
* UMETh INpeJICTaBlIeHHEe 00 OpraHu3Me, ero CTPOCHHUH M MPOLECCaX JKU3HEAEATEIbHOCTH (OOMEH BEILECTB,
pa3sMHOXKEHUE, eJIEHUE KJIETKH, OIUI0I0TBOPEHUE ), MHOT0O0pa3uy OPraHU3MOB;
* BBLICIATH CYUIECTBEHHbIE NPU3HAKW OPraHU3MOB (OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX), CPAaBHUBATH
O6uosornyeckue oOBEKTHI, CBOMCTBA M IpoLecChl (IUIACTUYECKUH M 3HepreTHyeckuii ooMeH, Oecronoe u
[I0JIOBOE Pa3MHOXKEHHE, MUTO3 M Mei03, dMOPHOHANBHBIA W MOCTAIMOPHOHANBHBIA TMEPHOA, MPSIMOE U
HENpsIMOE  pa3BUTHE, HACIEACTBEHHOCTh M HW3MEHYMBOCTb, JIOMUHAHTHBII U PpELECCUBHBIA) H
(opMyIHpOBaTH BHIBO/IBI HA OCHOBE CPABHEHUS;
* IIOHMMATh 3aKOHOMEPHOCTHM WHIUBUIYaJIbHOTO PpAa3BUTHS OpPraHM3MOB, HACJIECJCTBEHHOCTH U
U3MEHYMBOCTH;
* XapakTepuzoBaTh cojepkaHue 3akoHOB I. Mengens mu T. X. Moprana u TOHHMaTh HX POJb B
(OopMUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA;
* pemarb 3JIEMEHTAapHbIE T'E€HETUYECKUE 3a/laud, COCTAaBJIATH JJIEMEHTAPHBIE CXEMbl CKPELMBaHUS;
II0JIB30BaThCs COBPEMEHHOM T€HETUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;
* IPUBOJUTH JOKa3aTENIbCTBA pOJCTBA JKUBBIX OPraHM3MOB HAa OCHOBE IIOJIOXKCHMH TEHETHUKU U
AMOPHOJIOTUH;
* OOBACHATH OTPULATENbHOE BIUSHHE AJIKOIOJsl, HUKOTHHA, HAPKOTHYECKUX BELIECTB Ha pa3BUTHE
3apOoJpblIlIa YEJIOBEKA; BIMSHNE MyTar€HOB Ha OPTaHHU3M YEJIOBEKa;
* XapaKTepu3oBaTh HapyLIEHHUs DPa3BUTHUS OPraHU3MOB, HACJIEJICTBEHHbIE 3a00JI€BaHUS, OCHOBHBIC BH/IbI
MYyTallH;
* 00OCHOBBIBaTh U COONIOAATH Mepbl MNPOPUIAKTHUKH BPEIHBIX MNPUBBIUEK (KYpEeHHE, aJKOIOJIM3M,
HapKOMaHUA);
* BBISIBJIATH UCTOUHUKH MYTareHOB B OKpY’Karollel cpesie (KOCBEHHO);
* uMeTh npexacrasieHue o6 yudenun H. V. BaBumoBa o meHTpax MHOroo0Opasusi M HpPOUCXOKJIECHUS
KYJIbTYPHBIX PACTEHUH;
* XapaKTepU30BaTb OCHOBHBIE METOBI U JOCTUKEHUS CEICKIINH;

OLCHUBATb 3THUYCCKUC ACIICKTBI HCKOTOPBIX I/ICCJ'IGI[OBaHI/Iﬁ B 00yacTH OHMOTEXHOJIOIUH (KHOHHpOBaHI/IC,
HNCKYCCTBCHHOC OIIOJOTBOPCHHUE, HAIIPABJICHHOC H3MCHCHHUEC FCHOMa);

® OBJaJ€BaTb YMCHUAMH W HaBBIKaMHW ITOCTAHOBKH OHMOJIOTMYECKHUX OKCIICPUMEHTOB U OO0BICHITh HX
pe3yibTaThl;
* HaXOJIUTh OMOJIOTMYECKYI0 MH(POPMAIIMIO B Pa3HbIX UCTOYHHUKAX, ApTyMEHTHPOBATh CBOIO TOUKY 3PEHUS;
* aHAJIM3MPOBATH U OLICHWBATh OMOJIOTHUYECKYIO0 HH(POPMAIIHIO, TOTYYaeMYI0 U3 pa3HbIX HCTOYHHUKOB.
3akiouenue (1 u)
Pe3epBHoe Bpemsi — 1 u.



Kanenoapnuo-memamuueckoe naanuposanue Kypca «Qowas ouonozusn
10 knacc, 6azoewtii yposens.
YMK aemopoeé B.U. Cusocnazoea, H.b .Azagponoeoii, 35 uacos. 1 uac ¢ neoenro.

Tema ypoka JuaakTuyeckue uemnu. OVYVH Tun ypoka | O6p | Jaramo | Jlara
aTHa | IUIaHY no
s dbaxty
2 CBA3
b
1 Kpartkas 3HaTh: BKJIA] YYEHBIX B O0bBsacHATL: Poib BBoauri Bso
UCTOpHUS pa3BUTHE O1oJIOTUH B YpOK. YPOK | THBI
pa3BUTHUsA OHMOJIOTrM4YEeCKON HAYKH. dbopMupoBaHUU NOBTOPEHHUS | 1
Oouosioruu. | YMeThb: OOBSICHATH POJIb Hay4HOI'O u
MeTtonsl OHOJIOTUH B MHPOBO33PCHHS; 000011eHN
Oouooruu (hOopMHUPOBaHUH HAYYHOTO Ponn 3HaHUHN
MHUPOBO33PEHHUSI, BKIIAL OMOIOTMYECKHUX
OMOJIOTUYECKUX TEOPHUI B TEOpUH, UJIEH,
dbopMupoBaHue TUIIOTE3 B
COBPEMEHHOMN (dbopMupoBaHUU
€CTECTBEHHOHAY4YHOU €CTECTBEHHOHAYYHO
KapTUHBI MUpA. W KapTUHBI MUpPA
2 Cymnocts | JlaBath onpezesenue Boigeasts KY Teky
KU3HU U MOHSTHUIO KU3Hb. OCHOBHBIE NIPU3HAKU i
CBOMCTBA IlepeuncasaTsb: YpoBHU MIOHATUSA
KUBOTO OpraHu3aly )KMUBOU «Ouonoruyeckas
3 | YpoBHHu Matepun; OCHOBHBIE CUCTEMAY. N3y4enne Tem
OpraHu3aiy | CBOMCTBA KUBOTO. ApPryMeHTHPOBaTh | HOBOTO aTuy
" XapakTepu3oBaTh CBOIO TOUKY Marepuaiga | eCKu
KUBOHI IIPOSIBJICHUE CBOMCTB 3peHus, Ha U .
MaTepuHu. YKUBOTO Ha Pa3TUIHBIX CYILIECTBOBaHUE 3aKperyieH! | TecT
Meroasl YPOBHSIX OpraHu3aiuu. MHO€ECTBA e
OMOJIOTHH. omnpeneaeHui
3auer Nel MOHATHUSA
10 TeMe: «OKA3HBY.
buonorus
KaK HayKa.
Metonasl
HAy4YHOTO
MMO3HAHMS
4 Uctopus JaBaTb onpenejeHue | O0bsicHATL  pousb | 3yduenus 3ana
M3y4YEeHUs KJIFOUEBBIM MMOHATHSIM. KJIETOYHOU TEOPUH MEPBUYHOTO | HUA
KJICTKH. Ha3piBaTh M oONMUCHIBATH | B (OPMUPOBAHUU | 3aKPEIJIEHH | CO
Kinerounast | aTambl co3aHus KJIETOYHOM | €CTECTBEHHO- sl HOBBIX CBOO
TEOpHUs TEOPUH. Hay4YHON KapTUHBI 3HaHUHI OJIH
Ha3zbiBarh: [Tonoxenus | Mupa BIM
COBPEMEHHON  KJIETOYHOM OTBE
Teopuu; Bkiag ydyeHbIX B TOM
co3JaHue KJIETOYHOU
TEOPUH.
5 | Xumnuecku | /laBaTh onpeneneHue | XapakrepuzoBarb | M3yuenus 3ana
1 cocTaB KJIFOYEBBIM ITOHATHSIM. Ouonornyeckoe MIEPBUYHOTO | HUSA




KJIETKU. Ilepeuncastb 3HAaYCHHE 3aKpeIyIeHN | CO
Heoprannu | OuosneMeHTs!, XUMHUYECKHUX s HOBBIX cBOO
€CKHue MHUKPO3JIEMEHTHI, AIIEMEHTOB; 3HAHUU OJlH
BELICCTBA YJIBTPAaMUKPOIJIEMEHTBHI. MunepanbHbIX BIM
IIpuBoanTs IIPUMEpHI | BEILIECTB U BOABI B OTBE
OMOXMMHUYECKUX SHAEMHUH. | KU3HM KIETKH W TOM
CpaBHUBaTBh XUMUYECKUH | OpraHu3Ma
COCTaB  Tel JKUBOW U | YEIOBEKa.
HEXUBOU [IPUPOBI u | Ilpornosuposarnb
JieJIaTh BBIBOJBI HAa OCHOBE | IOCIEACTBUS  JJIA
CPaBHEHUS. OOBsICHATH | OpraHuzma
€IMHCTBO KHUBOU U
HEKUBOU IIPUPOJBL.
Oprannuec | /laBaTh onpenesieHue IIpornosuposars KY 3ana
KHE KJIFOUEBBIM ITOHATHUSM. MOCJICACTBUS IS HUSA
BEILIECTBA. Ha3piBaTh: DnemMeHTapHBIN | Opranu3ma co
Jlunuper 1 | cocTaB U MOHOMEPHI CBOO
YTJIE€BOJIbI 6enxoB; OyHKINN OEIKOB. OJlH
OnuceiBaTh NpOsIBICHHUE BIM
¢byHKINN OEIKOB. OTBE
TOM,
pabo
Tac
€)%
I1
Oprannyec | JlaBaThb omnpejesieHHe IIporno3upoBars KY 3ana
KHE KJIFOUEBBIM ITOHATHUSAM. MOCJIEACTBUS IS HUSA
BEILIECTBA. Ha3piBaTh: DnemMeHTapHBIN | OpraHu3ma co
VYrineBoapl. | cOCTaB 1 MOHOMEDHI; CBOO
benku OyHKINH OH
OnuceiBaTh  IpOsBIICHUE BIM
byHKIMIA OTBE
TOM,
pabo
Tac
€)%
I1
Oprannuec | /laBaTh onpenesienue IIpornosuposarp KY Wt
KHe KJIFOUEBBIM MTOHATHSIM. MOCTIEACTBUS JIJIs epak
BeuiectBa. | HaspiBaTh: DileMeHTapHbIN | OpraHuzma THUBH
HyxnenHoB | coctaB 1 MOHOMEpHI; ast
ble KUCI0Thl | DyHKINN JIEKI
OnuceiBaTh  NpOSBIICHUE us
GyHKIHi.
Oykapuotu | JlaBaTh onpeaesenue IIporuo3uposBarnb KY J/p
qyecKas KJIFOUEBBIM ITOHATHSM. MOCJIEACTBUS [ Nel,
KJIETKA. Ha3piBaTh MeMOpaHHbBIE U | KU3HEICSATEIbHOCTH 2
[{uTtoruiasm | HeMeMOpaHHbIE OPraHOM bl | KJIETKH HapyIICHHS
a. KJIETKH. byHKIMi eé
Opranouns! | Beiaeasitb ocoGeHHOCTH OpraHOUJI0B
LUTOILIa3M | CTPOCHHS DyKapUOTHYECKON
Bl KJIETKH.
IT/p Nel CpaBHUBATH CTPOCHHUE
«CpaBHEHH | paCTUTEIBHOM U KUBOTHOMN

€ CTPOCHHS

KJICTOK.




KJIETOK OnucpIBaTh OPraHOU/IbI

pacTeHui, LUTOIJIA3MbI U UX 3HAUYECHUE

KUBOTHBIX)» | B XKU3HEAEITEIbHOCTU
kieTku. CTpoeHus siipa
3YKAPUOTHUYECKON KIIETKU.

10 | Knerounoe | /laBaTh onpenenenue IIpornosuposars KY MM
SIPO. KJIFOUEBBIM MTOHSATHSIM. MOCIIEACTBUS JUIs I1,
Xpomocom | Ha3pIBaTh MeMOpaHHBIE U | KH3HEIEATEILHOCTH €)%
bl HeMeMOpaHHbIE OPTraHOUbl | KJIETKH HapylICHUs I1,

KJICTKH. GyHKIMHA ed yueb
BoiaeasaTs 0cCOOEHHOCTH OpraHou0B HHUK
CTPOCHUS SYKAPUOTUUECKON HOP
KJIETKH. 1o
CpaBHUBATB CTPOCHUE TeMe
PaCTUTENBHOM U KUBOTHOU

KJIETOK.

OnucpIBaTh OPraHOMU/IbI

[UTOILJIA3MbI U UX 3HAUYCHUE

B JKU3HEACSITEIIbHOCTH

knetku. CTpoeHus sapa

3YKAPUOTUYECKOHN KIIETKH.

Iepeuucasitb GyHKINH

CTPYKTYPHBIX KOMITOHEHTOB

anpa

11 | IIpokapuor | JlaBaTh onpenesenue | Ucnoab3oBarh N3yuenue u
ndeckas KJIFOUEBBIM IMOHATHSIM. NpuoOpeTEeHHbIE IIEPBUYHOTO
KJIETKa Ha3sbiBaTh: Yactu U | 3HAHHSA 0 | 3aKpEIUICHU

OpraHoOMUbI 0akTepusix B o
MMPOKAPUOTUYECKON KJIETKH; | MOBCEIHEBHOM MaTtepuaina
DKoJloryecKas pojib JKM3HH JUTST
OaxkTepuil. npoUIaKTUKU
OnuceiBaTh BIUsHUE 3a0o0NeBaHuUH,
BonesnerBopHbIX BBI3BIBAEMBIX
MHUKPOOPTraHU3MOB Ha | OaKTepUsIMHU

COCTOSTHUE

MaKpOoOpraHu3ma.

Bbigeasite  paznuuus B

CTPOEHUH KJIETOK 3YKapHOT

Y TIPOKAPHOT.

PackpebiBath CYILIHOCTh

mpotecca

CHIOpo00Opa3OBaHUS y

OaxkTepuil.

12 | Peanu3zanus | JlaBaTh onpeaesieHne Xapakrepuszoats | KY 3ana
HACJIEACTBE | KIFOUEBBIM MTOHSATHSM. CYIIIHOCTh HUS
HHOM Ha3spIBaTh OCHOBHBIE IpolLecca nepegayu Cco
nH(popMaly | CBOWCTBAa TEHETUYECKOTO HaCJEeACTBEHHON cBOO
U B KJIeTKe | Koaa OmuchIBATH Tporiece | HHPOpMAIUU OJIH

O6unocuHTe3a OenKa. BIM
OTBE
TOM

13 | Hekneroun | /laBaTh omnpeaesieHue Hcnoan3oBath KY 3aga
ble GOPMBI | TIOHATHUSM. npuodpeTeHHbIe HUSA
KU3HHU. OnuceiBaTh IpolLecc 3HAHMS 0 BUpPYycax co
Bupycsl MIPOHUKHOBEHUS BUpYCa B B cBOO




KJIeTKy. O0bSICHATH NOBCEeIHEBHOM OJTH
CYUIHOCTbH BO3JCHCTBUS JKH3HM 1151 BIM
BHUPYCOB Ha KIJIETKY. npoUIaKTUKH OTBE
BHUPYCHBIX TOM
3a00eBaHUM
14 | 3auer Ne2 3HaTh: TEOPETUUECKUI YMeTh IpUMEHATH K3 Brin
10 TEME MaTepHa HOJTy4YeHHbIE 3HAHUS OJIHS
«Kuerka» YMeTh: NpUMEHATH IpU PEIICHUH ot
HOJTy4EHHBIC 3HAHHS OHOIOrMIEeCKIX pabo
3ajad. Ty 1O
K1
Mawm
15 | Opranusm — | JlaBath onpeneneHme OO0bsICHATH Wzyuenune u | Pabo
eIMHOE MTOHSTHSIM. HBOJIIOLIMOHHOE HNEPBUYHOTO | Ta
Lenoe. IpuBoAMTH NpUMeEPHI 3HAUYEHUE MOSBIICHUS | 3aKPETUICHH | IO
MHuoroo6pa | OJJHOKJIETOUHBIX U MHOTOKJIETOYHOCTH. | 5 JIM
3ue MHOTOKJICTOYHBIX BoigensaTs MaTtepuaia
OpPraHU3MOB | OPTaHU3MOB. 0COOCHHOCTH
OTanyaTh M0 CTPOSHUIO CTPOEHHUS  KIIETKH,
OJIHOKJIETOYHBIC U obecreunBaronme
MHOTOKJIETOYHbIE byHKIIH,
OpPTaHHU3MBI. CBOMCTBCHHBIE
1[EJIOMY OpTraHU3MYy
16 | O6men JlaBaTh onpeneieHne XapakTepu3oBarTh: Teky
BEIICCTB U | KITFOYCBBIM TTOHSITHSIM. CymHOCTh H 10002071
SHEPIUU. O0bsicHaATh posib ATD B 3HaYeHUEe OOMeHa 3ana
DHepreTude | OOMECHE BEIISCTB B KJICTKE. | BEIIECTB; JTaIlbl HUS
ckuii oOMeH | HasbIBaTh 3Tarsl HHEPreTHYECKOTO co
SHEPreTHYecKoro oOMeHa. oOMeHa B KJIETKE Ha cBOO
npuMepe OJIH
pacIiieTuIeHHs BIM
TJIFOKO3BI. OTBE
TOM
17 | Ilnactuueck | JlaBaTh onpeaesieHne OnuceviBaTh: KY Teky
it OOMeH. KJIIOYEBBIM MOHSITUSIM. [Tpouecc yaBoenus i
®otocuate | OnucwiBaTh TUlbl mutanus | JJHK; 3ama
3 KUBBIX OPTAaHU3MOB. [TocnenoBarensHO HUSA
IpuBoauts IIpumepsl ¢ba3sl co
reTepoTpoQHBIX U MHUTO3a. cBOO
aBTOTPO(HBIX OPraHU3MOB. | OOBACHATH: OJIH
Xapakrepu3zoBathb 3HayeHue nporecca bIM
CYILLHOCTh YIBOCHUS OTBE
dbotocunTtesa. JlokaszeiBath, | JAHK; CymHocTh 1 TOM
YTO OPTaHU3M PACTCHHUS Ouonormueckoe
— OTKPBITAst SHEPTeTHIECKasl | 3HAUCHUE MHUTO32
CUCTEMA.
18 | Jlenenue JdaBaThb onpenesieHue O0BLACHATD: KY
KIIETKHU. KITFOUEBBIM MTOHSATHSIM. 3HaueHue mpoiecca Teky
Muro3 OnuceiBatb: IIponecc yasoenus JIHK; 1007071
yasoenus JJHK; CyurHocTs 1 3ana
[TocnenoBarensHO Ga3bl OmooTHYECKOe HUSA
MHUTO3a. 3HAQUYE€HHUE MUTO3A. co
cBOO
OJIH
BIM

OTBC




TOM

19 | PasamHoxeH | /laBaTh omnpeaesieHne CpaBHuBaThH [IpumeHneHnu
ue: KJIFOUEBBIM MOHSATHSIM. Oecriosnoe U MojoBoE | € 3HAHU Pa6o
oecrionoe | Jloka3bIBaTh, 4TO pa3MHOXKEHHE u Tac
MI0JIOBOE pa3MHOXKEHHE — OJHO U3 JeJaTh BHIBOJbI HA IM

BAKHEUIIINX CBOMCTB KUBOU | OCHOBE CPABHEHMUSI.

MIPUPOJIBI ApryMeHTHPOBATH
CBOIO TOYKY 3pEHHS
O 3HAYeHUU A
HBOJIIOLIMU KM3HU Ha
3emsie  TMOSABJICHUS
MOJIOBOTO
Pa3MHOKEHUS.

20 | O6pazoBan | /laBaTh onpeaesieHue OO0BSICHATH KY Pa6o
Y€ TIOJIOBBIX | KIIFOYEBBIM MOHSTHSIM. OMOIOTYeCKUi Ta
KJIETOK. HasbiBaTh cTaguu CMBICIT U o
Meiios ramMeToreHesa. 3HaYCHHE Melio3a. M

OnuceiBatb: CTpoeHue
MOJIOBBIX KJIEeTOK; [Iporece
Meio3a. Beigeasitb
OTJIMYMSI MeH03a OT MUTO3a

21 | OmtonorBo | /laBaTh onpeaesieHue BruigeasaTs otimmuns | KY Pa6o

peHue KITFOUEBBIM MOHSATHSIM. MEXIy THUIIaMU Ta
Ha3pIiBaTh TUTIBI OTUIOJIOTBOPEHUS o
OILIIOIOTBOPEHHUSI. M
XapakrTepu3zoBathb
CYUIHOCTb U 3HAYECHUE
OTUIOZIOTBOPEHUS.

22 | UnpuBunya | HaspiBath: [lepuosnsl OnuceiBaTh N3ydenus u | Pabo
JIbHOE oHTOTreHe3a; Turbl mporiecc MEPBUYHOTO | Tg
pa3BUTHE MOCTIMOPHOHATBHOTO sMOpuoreHe3a 3aKPEIUICHH | [,
OpraHu3MoB | pa3Butus; [IpuanHbl sl 3HAHUU M

HapYIICHUS Pa3BUTHUS
OpraHU3MOB.

23 | Ontorenes | /laBaTh onpeaesieHne OO0bsACHATD: [Ipumenenn | Tect

YyeroBeKa KJIFOYEBBIM MMOHSATHUSM. OTtpunarenbHoe € 3HaHUU , J/p
HazpiBats: [lepuomabt BIIUSTHUE aJIKOTOJIA, Ne3
OHTOIr€HE3a YEJIOBEKA, HUKOTHHA, «Bb1
[TpuuuHbI HapyIEHUS HApPKOTUYECKUX SIBIIC
Pa3BUTHS OpraHU3Ma BEIIIECTB Ha HUE
yenoBeka. CpaBHUBATH pa3BUTHE 3apPOJIbIIIA npu3
3apOBIIIN YeJIOBEKa U yenoBeka; BiusHue HaKo
JIPYTUX MIIEKOIUTAIOITIX MyTareHOB Ha B
KUBOTHBIX U JIeJIaTh OpraHW3M YeJIOBEeKa. cXom
BBIBO/IbI HA OCHOBE BoisiBasITH CTBa
CpaBHeHHSI. HUCTOYHHUKHU 3apo

MYTareHoOB B TIBIII
OKpYyXKaroleun el
cpene(KOCBEHHO). 4eIno
Hcnoab3oBarh BEKa
npruodpeTeHHbIe u
3HAHUS 0 BUpycax OpyT
B MIOBCEHEBHOM 1504
JKM3HM 151 MmiIe
npopUIaKTUKN KOII
BPE/IHBIX MPUBBIYEK uTa




ro1q

ux
KaK
J0Ka
3are
JBCT
BO
ux
poac
TBa»
24 | I'enetnka — | /laBaTh onpeaesieHue OO0LACHATH KY Teky
HayKa o KIIFOYEBBIM ITOHSTHUSM. 3Ha4YeHue 0105071
3aKOHOMEpH | XapaKTepu3oBaTh rHOPHI0IOTHYECKOT
OCTSX CYIIHOCTb 0 MeToJa
HacneAcTBe | Omonormueckux mporeccoB | I.Mennens.
HHOCTH U HaCJIeICTBEHHOCTH U Bocnpoussoauts
M3MEHYMBOC | U3MEHYHBOCTH. (bopMyIHpOBKH
TH OO0BbACHATH: IPUUUHBI npaBuIa
25 | MoHoruOpu | HaCJAE€ACTBEHHOCTH U eIMHO00pa3us u W3yuenus u
THOE W3MEHYUBOCTH; POJIb paBuia nepBu4HOTO | Texy
CKpEIUBaH | TEHETUKH B (JOPMUPOBAHUH | PACIICIUICHHUS. 3aKperieH! | MM
ue COBPEMEHHOW €CTECTBEHHO- | AHAJIU3MPOBATH s SHAHUH 3ana
IT/p Ne2 Hay4YHOU KapTHHBI MUPa, B | COJAEPIKAHUE CXEMBI HUS
«CocraBiieH | IPaKTUYECKON HACJIETOBaHUS PU co
ue NEeSATETbHOCTH MOHOTUOPHUIHOM CBOO
MPOCTEUIIH | JIIOACH. CKpEIIMBAHHH. OJTH
X CXEeM OnpenensTs: o penotury | CocTaBIATh: CXEMY BIM
CKpeIllMBaH | FEHOTHUI U, HA0OOPOT, 10 MOHOTHOPHUIHOTO OTBE
ust TeHOTHITY (PEHOTHIT; TIO CKpEIBaHHS, TOM
(POZIOCIIOBH | CXEME YHCIIO TUIIOB TaMeT, | CXEMY
BIX)» (EHOTHUIIOB ¥ TEHOTHIIOB, AHATU3UPYIOIIETO
BEPOSITHOCTH MPOSBICHUS CKpELUBaHUS U
MPU3HAKA B TOTOMCTBE. HEIOJIHOTO
JOMHUHUPOBAHHUS
26 | dAurubOpuns | JlaBaTh onpenesieHne CocraBasarb cxemy | KY
oe KITIOYEBBIM MTOHSTHUSIM. TUTHOPUITHOTO Texy
ckpeuBad | ONMUCBHIBATH MEXaHU3M CKpELIMBaHHUS. 10103071
ue MIPOSIBIICHUS AHATU3MPOBATH: 3ana
I1/p Ne3 3aKOHOMEPHOCTEN cojiepKaHue HUA
«Penrenue TUTHOPUTHOTO onpeaeneHun co
AJIEMEHTApH | CKPEIMBaHUSL. OCHOBHBIX ITOHATHUH; CBOO
BIX ®opmMyIUpOBaATH 3aKOH cxemy OJTH
TEHETHYECK | HE3aBUCHUMOIO JUTUOPUIHOTO BIM
UX 33/1a4» | HacleJI0BaHUs. CKPEIBAHMUS. OTBE
OmnpeneasaTs 1o TOM
CXEMe YHUCIIO TUTIOB
raMmert, peHOTUIIOB U
TeHOTHIIOB,
BEPOSTHOCTb
MIPOSIBIICHUS
NpU3HAKA B
OTOMCTBE
27 | XpomocoMmH | /laBaTh onpenesieHue Ha3piBaTh KY
ast Teopust KIIOYEBBIM MTOHSATHUSM. OCHOBHBIE Texy
HacneAcTse | DopmMyJMpPOBaTh 3aKOH MOJIOKEHUS 1802071




HHOCTH. CUEIJICHHOTO HACJIEI0BaHUS | XPOMOCOMHOM 3ana
Cuennenno | T.Moprana. TEOPHHU. HUS
e OO0BSICHATB: CYIIHOCTH co
HAaCJIEIOBAH | CLIEILUIEHHOTO cBOO
ue HacJeA0BaHUS; TPUUUHBI OJTH
HapyILICHUS CLEIUJICHHUS, BIM
OMoJIOTNYeCKOe 3HAUCHHE OTBE
MIepeKpecTa XpOMOCOM. TOM
28 | CoBpeMeHH | /laBaTh onpejieieHHe KIIFOUEBBIM MTOHSATHSM. KY Teky
ble OnuchIBaTh CTPOCHUE T'€HA DYKApUOT. 0012071
npeacrasie | IIpuBoaAMTH IpUMEPHI B3aUMOACUCTBUS TE€HOB. 3ana
HUS O TeHE HUS
U TEHOME co
cBOO
OJlH
BIM
OTBE
TOM
29 | I'enernka JlaBaThb onpe/esieHHe KIIOUEBBIM TOHATHSIM. KY
noJia Ha3piBaTh: THUIIBI XpPOMOCOM B T€HOTHUIIE; YHCIIO Teky
ayTOCOM U TIOJIOBBIX XPOMOCOM Y YEJIOBEKA U Y 10002071
TPO30(HITHIL. 3ana
IIpuBoAMTH MPUMEPHI MEXAHU3MOB OIPEICIICHHUS HUSA
nosia. O0BSICHATD : IPUYUHY COOTHOIICHHUS TTOJIOB co
1:1; mexaHu3M HacieIOBaHHUs JAaJbTOHU3MA U cBOO
reMopUINH. OIIH
Pemats npocreiiiume 3a1a4m Ha CLETIJICHHOE C BIM
MOJIOM HaclieJI0BaHUe OTBE
TOM
30 | UsmenuuBo | laBaTh onpeneneHue XapakrtepuzoBatb: | KY 3ana
CTh: KITFOUEBBIM MTOHATHSIM MIPOSIBIICHUE HUS
Hacnenctee | [IpuBoauTh IpUMepHI MO (PUKAITIOHHOM co
HHas U Pa3IUYHBIX TPYIII M3MEHIMBOCTH; CcBOG
HEHACJIEJICT | MyTareHoB BUJIbI MyTaIIUH.
BEHHas OO0bsICHATH ORH
MEXaHHU3M bIM
BO3HUKHOBCHUS OTBE
pa3IMYHbIX BUJOB TOM
W3MECHUYUBOCTH
31 | l'enetukau | laBaTh onpeneneHue BrigeasTh 3amaun KY
3/10pOBbE KJIFOYEBBIM TTOHATHSIM. MEIHKO- Texy
YeloBeKa Ha3piBaTh: OCHOBHBIC TEHETHYECKOTO 10112071
I1/p Ne4 MIPUYUHBI HACTIEACTBEHHBIX | KOHCYJIbTUPOBAHUS. 3ana
«BoisBneHu | 3a001€BaHMIA YEIOBEKA; BoisiBasITH HUs
e METO/IbI TOPOJI0BOM HUCTOYHUKU co
HMCTOYHUKOB | TUAarHOCTUKU; OOBSACHATH MYyTareHoB B CBOO
MyTareHoB | OMAcHOCTh OKpYXaromieu OJTH
B OJIM3KOPOICTBEHHBIX cpene(KOCBEHHO). bIM
okpyXkatoml | 6pakoB. OOBSICHATH Ipennararp OTBE
eil cpene BIIMSIHHE COMAaTUYECKUX MMOCTaHOBKY TOM
(KOCBEHHO) | MyTallMil Ha 3I0POBbE JKCIIEPUMEHTA,
U OIICHKA YeJI0BeKa. JIOKa3bIBAIOLIETO
BO3MOXKHBIX TEHETUYECKYIO
IIOCJIEZICTBU 00yCJIOBJICHHOCTb

U ux




BJIUSIHHUA HA

OpTraHHU3M»»

32 | Cenexuusi: | /laBaTh onpenejieHne Boiaeasit KY Teky
OCHOBHBIE KJIFOUEBBIM TTOHATHSIM. pa3nyus 1012071
METO/IbI U Ha3piBaTh OCHOBHBIE MaccoBOI0 U 3ana
JOCTUKEHU | METOABI CEJIEKIIMM PACTEHUN | MHIMBUYaIbHOTO HUSA
o Y )KUBOTHBIX. 0TOOPOB. co

XapakTepu3oBarth: poJib OO0BsICHATD: cBOO
yuenust H.1.BaBusnosa o MIPUYMHBI 3aTyXaHUS OJIH
LEHTPaX MPOUCXOXKICHUS reTepo3nca; BIM
KYJIbTYPHBIX PAaCTEHUM JUIST | IPUYUHBI TPYAHOCTH OTBE
Pa3BUTHUS CEJEKIINH; MIOCTaHOBKH TOM
METO/Ibl CEJIEKIIUN PACTEHUHN | MEXBUA0BbIX

Y )KMUBOTHBIX. CKpEIIMBAHUH.

33 | buorexnon | /laBaTh onpenejieHne AnamusupoBatb u | KY Teky
Orus: KJIFOYEBBIM TTOHATHSIM. OLIEHUBATH 10002071
noctuxkeHu | [lpuBoauTh npuMepbl 3HAYeHHue 3ana
au IIPOMBIILIJIEHHOT'O OMOTEXHOJIOTUHU IS HUs
MEPCIIEKTUB | TIOTYYEHUS U pa3BUTHUA co
bl pa3BUTHS | UCIOJIb30BAaHUS MPOAYKTOB | CEIbCKOXO3SIIICTBEHH cBOO
[1/p No5 KHU3HEJCATEIIbHOCTH Or0 MPOU3BO/ICTBRA, OJlH
«AHamu3 1 | MUKPOOPraHU3MOB. MEIIUITHHCKOM, BIM
OLICHKA BoigeassTe npodseMsl 1 MUKPOOHOJIOTUYECKO OTBE
9TUYECKUX | TPYAHOCTH T'€HHOU U U Apyrux TOM
aCIeKTOB WHXCHEPUH. oTpaciei
pa3BUTHS BoIIBASTH TPEUMYIIECTBO | IPOMBIIIEHHOCTH.

HEKOTOPBIX | KJIOHHPOBAHUSA IO Hcnonb3oBath

HCCIIEAOBAaH | CPABHEHUIO C nproOpeTEHHbIE

Ui B TPAIUIIMOHHBIMH METOJIAMHU | 3HAHMS JIJISI OI[EHKH

OMOTEXHOJIO | CeJIEKLIUU. ATUYECKUX

U aCIIEKTOB
HEKOTOPBIX
HCCIEeN0BaHUN B
o0nactu
OMOTEXHOJIOTHH

34 | 3auer Ne3 3HaTh: TEOPETUUECKUI MaTepHra K3 Tect
«Opranusm | YMeTh: IPUMEHSATH MOTYyYEHHbIE 3HAHUS o
» Mmare

puan
am «
Pemw
y
EI'D
»

35 | PezepBHOE Bpems




Kanenoapno-memamuueckoe naanuposanue Kypca «Qowas ouonozusny»
11 knacc, 6azoewtii ypoeens.
YMK aemopoe B.H.Cueoznazoea ,U.b .A2agponosoii, 35 uacos. 1 uac 6 neoeinto.

Tema ypoka | Jlumaktudeckue OYVH Tun ypoka | O6patnas | MHara | [a /3
LIEJIH. CBSI3b o Ta
IUTaHY | 1O
2 da
KTy
Paznen 4. Bua (214)
Tema 4.1. McTopust 5BOTIONMOHHBIX HeH (44)

1 PasButne JlaBaTh OOBACHATD BBoauelii, | 3amaHus § 1Bompocs
OHOJIOTUM B | ompeneieHne pOJIb Ypok co ceMuHapa 1
JOJTAPBUHCKHU | KITFOUEBBIM OHMOJIOTHH B V3YYCHHUS U | CBOOOJIHBI WHMBH/TYA
i mepuo. TOHSITHSIM. (GbOpMUPOBAHU | IEPBUYHOTO | M OTBETOM BHBLE
PaGotet Ha3siBaTh ¥ HAYIHOTO 3aKpeIUICHU
K.JIunnes YUEHBIX U UX MHUPOBO33PEHHU | 5 3HAHUI 3aiaHud

BKJIaJl B Pa3BUTHE | S crpll
OHOJIOrUYeCcKOn BOIIPOCHI U
HAyKH 3a/laHus

2 OBOJIIOLMOHH | [laBaTh OOBSICHATD Ypok 3ananus §2 ctpl6
ast reopus K. | onpeneneHus CIMHCTBO U3YYCHUSA U | CO BOIIPOCHI U
b. Jlamapka | KJIt0U€BBIM KUBOM n MNEPBUYHOTO | CBOOOIHBI 3a1aHAS

TOHSITHSIM HEXHBOU 3aKpeIUICHU | M OTBETOM
DopMyTUpPOBaTh | TPUPOJIBI s SHAHU
3aKOHBI CEeMHUHAp

3 [Ipeanoceuik | JlaBath OO0BACHITE Ypok 3agaHus § 3, crp 21
U pasBUTUA | onpeneneHus poJib H3ydCHUA U | CO BOIIPOCHI U
Y. lapBuHa | o ovepiiv Ouonoruu B MNEPBUYHOTO | CBOOOIHBI 3a1aHAS

OHSITHSIM dbopMupoBaHH 3AKPEIUICHH | M OTBETOM
U HAyYHOTO s SHAHU

Hassisars, MHUPOBO33PEHU | CEMHHAP

€CTECTBCHHO- q

HAy4YHBIC U

COIMAITLHO-

YKOHOMUYECKUE

MPEMTOCHUTKH

BO3HUKHOBEHUS

yUeHUs

4 OBontounoHH | /laBaTh OOBSACHATH Ypok 3agaHus §4ctp29
ast TCOpHUid 4. OlpeaeIeHUS BKJIang HU3YyUYCHUSA U CO 3aJaHus
JapBuHa KITIOUEBLIM SBOIIOLHMOHHO | NIEPBHMHOTO CBOOOTHBI «BBIMOTHNT

HOHSTHSM it TeopuH B 3aKPEIICHA | M OTBETOM o
dbopMHUpOBaHH | S 3HAHUH

Ha3siBaTth e cemuHap

OCHOBHBIC COBPEMEHHOI

OJIOKCHUA €CTECTBECHHO-

yueHus Xap-Tb Hay4YHOHI

CYILIHOCTh
NENCTBUA
HCKYCCTBEHHOTO

KapTHUHBI MUpa




oTbopa

Tewma 4.2. CoBpeMeHHOE 3BOJIIOIIMOHHOE yueHHe (94)

Bu. JlaBathb CocraBiATh KY JI/p Ned § 5crp 33
KpI/ITepI/II/I u OIpeAEIICHUS Xap-Ky BUJ0B «Omuncann 3aJaHuA
CIPYKTYPA | kmoueBbIM ¢ e ocobeid «BBbImmomHAT
HCIIOJIL30BaHU BHA I10
MOHSATHUSAM, Xap-Th e»
€M OCHOBHBIX MopdoJtor
KpuTCpHu Biia, KpUTEPUEB WYECKOMY
000CHOBBIBATH KPHUTEPHIO
HEOO0XO0INMMOCTh »
onpeeaeHus
BHA I10
COBOKYITHOCTH
KpUTEPHUEB
[Honmynsauus — | JlaBaTh Haxonutb KY 3agaHus § 6-7
CTPYKTYpHaA | onpeneneHus MH(pOPMALIUIO co 3a7aHusd
eIMHULIA S ——— 0 MOMYJSIUU B CBOOOIHEI «BBITIONHIT
BHIA U pa3IMYHBIX M OTBETOM
MOHATHUSM, Xap-Th e»
DBOJIIOLUU HCTOYHHUKAX U
TIOYJTALINIO KaK KPUTHYECKH €€
CTPYKTYpPHYIO OILICHUBATh
SAMHHMITY BUJIA,
KaK CIUHUILY
SBOIIOLMHI
DakTOophI JaBatb OOBSICHATH KY 3amanus § 8 ctp 46 «
SBOJIIONMU | oripeneneHust HPUIUHBL co Belimonaure
KITFOUEBbIM H3MCHCHHA CBOOOTHBI »
BHUIIOB,
[IOHATHSM, M OTBETOM
BBIABJIATH
HasbIBATE, XAP~Tb | s penunBoCTS T/p Ne5
dakTopbl y ocoGeii
«Br1aBIIEH
SBOJIIOLIUH, OJIHOTO BHJA
He
H3MEHYNB
OCTH y
oco0eit
OJITHOTO
BHIa»

EcrecrBennsn! | /laBaTth CpaBHHBaTh KY 3agaHus § 9ctp 52
i1 0TOOp — | ompemenenus ACHCTBHE co «Y3Haiite
TiaBHaA KITIOUEBBIM ;[BIg)Kymer OH CBOOOTHBI 6oJbIIIe»

BIDKYILAs CTaOWIN3H
A yi [IOHATHSAM, pyro M OTBETOM
cuia iero oréopa u

spomroruu | HasbIBath nenath
pUYKHY 60pHOBI BEIBOJIBI Ha
3a OCHOBE
CYIIIECTBOBAHHE, CpaBHCHHUS
Xap-Tb GOPMBI
€CTECTBEHHOTO

oTbopa




9 Ananranuu JlaBaTh OO0BACHITE KY 3aganus § 10
OpTraHnu3MOB ONpeEACIIECHUS B3aNMOCBA3U co WHIUBUya
K YCIOBWAM |y roueBbIM OpPTaHU3MOB H CBOOOTHBI JILHBIE
obutaHus OKpCpEHbI, .

MOHSITHSIM, Xap-Th M OTBETOM 3aJlaHus;
5 MEXaHHU3M
MPUCTIOCOONCHHO | Jvor o s MUHU
CTh KakK q MIPOEKTHI
3aKOHOMEPHBIH pUCIoCco0IIeH
pe3yabTar ui,
anarrrauuii i xapakrep
MIPUCTIOCOOJICH
15071
10 Bunoo6pasos | [laBath OnuceiBath KY 3apanus § 11 ctp 65
aHue onpeaeeHus MCXaHU3M co « Y3Haiite
KJTFOYEBbIM OCHOBHbIX CBOOOTHBI OOJIBIIIEY
myTen
MOHSTHSIM, M OTBETOM
BH1000pazoBa
Ha3bIBaTh S
CIocoObI
BUJ1000pa30BaHUS
Y TIPUBOJIATH
IPUMEPBI

11 Coxpanenue | JlaBatb AHanu3upoBar KY 3amanus §12,
MHOF006pa3I/I OIpEICIIEHUS b U OLICHUBAThH co MIPUBECTH
1 BANIOB KJTIOUEBBIM nociencTenA CBOOOTHBI HpUMeEpHI,

JIESITEIIBHOCTH
TOHSITHSIM, M OTBETOM JIOKa3bIBAI0
YeNoBeKa B
TpUBOIHTE OKpPYIKaroIe mne
MIPUMEPHI cpeze, TeHETUYECK
MMPONBCTAIONIHNX, IIPOTHO3UpPOBa Y10 35pO3UI0
BBEIMHPAIOTITUX Th PE3yIbTAThHI
WIN W3MEHEHHH B ctp 72
«Y3HaUT
WCYE3HYBIITUX Onocdepe B V3 ©
. |cBmucC BIIT
BUJIOB PACTCHHIA Oonsmes
W3MEHEHUSIMU
Y )KUBOTHBIX, GuopazHoo6pa
Xap-Tb MIPUYUHBL | 3ps
MPOIBETAHUS WU
BBEIMHUPAHUS
BHJIOB, YCIIOBUS
COXPaHCHHUS
BHJIOB

12 Hoxasarensc | JlaBaTh IIpuBoauTs Ypok 3amaHus IIOBTOPUTH
TBa onpeaeeHus JOKa3aTCJIbCTB | KOMIIJICKCH u3 EI'D Ha §13
SBOJIIONHH KITFOYEBBIM a SBOJIIONMM Ha | 010 TOMOJIOTH MTOJITOTOBUT
OpPTaHHYECKO OCHOBaHUH MIPUMCHCHH

TOHSITHSIM, o YHBIE bCSA K
ro Mupa KOMIUIEKCHOTO | S 3HAHUI
HAXOJHTh U MCrons30BaHK | KoHbepery | OPTAHBL A KOHTPOJTIO
CHCTEMATH3MPOBA | g goex rpymm us Ha aHAJIOTUYH 3HAHUU
Th MHQOPMALMIO | JOKA3aTENLCTB | IPUMEpE bIC
0 KOCBEHHBIX U SBOJIOLHH | OpraHbl
Jomaau

IPSIMBIX




JOoKa3aTeJIbCTBAX

HBOJIOLIAN
13 3auet Nel 3HaTh: TEOPETUUECKUI MaTepHua K3 Tecr B NunuBunya
«OCHOBHBIE | U3YYEHHOT'O dbopmate JIBHOE
3aKOHOMEPHO | YMETh: PUMEHATH MOJYYEHHbIE EI'D TIOBTOPEHHUE
CTH 3HAHUS U YMEHUS
DBOITIOIIHI
Tewma 4.3. Ilpoucxoxenue »u3Hu Ha 3emie (34)
14 Pa3Butue HaBatb Xap-Tb poib Ypok 3ananus § 14,
NPEACTABIEH | ompe/eaeHns OKCIIEPUMEHTA | U3YUCHUS U | CO BOIIPOCHI
uit o KITFOUEBEIM B Pa3pelIeHUH | IEPBUYHOTO | CBOOOHBI CeMHHapa U
e I I — HAyYHBIX _ | 3aKPCIUICHH | M OTBETOM WHIUBUIYA
HUU JKU3HU MPOTUBOPEUMIl | 51 HOBBIX JIbHBIE
Ha 3emiie OIHCLIBATE 1 3HaHUI 3a/1aHus
aHAIU3UPOBATH Jexrus
B3TJISABI YYEHBIX
Ha
MIPOUCXOXKICHUC
KU3HU
15 CoBpemeHnnsbl | JlaBathb AHanu3upoBar Ypok 3ananus §15,
e OTIpe ICICHHS b ¥ OLICHUBATh | CHCTEMAaTHU3 | CO BOTIPOCHI
IPENCTABICH | rouan: pabotsi C. aluu u CBOOOIHBI ceMHHapa u
Ui o HOHSTHAM, Muiepa u 06061116131/151 M OTBETOM VHIUBUYa
BO3HHUKHOBEH A.N. Onapuna 3HAaHUU JIbHBIC
MH Ku3HK | DOXOAMTE 1o CeMHUHap 3a/1aHus
II/p Ne6 CHCTEMATH3UPOBA | paspereHuIo
«AHamu3 U | Tb HHQOPMALHIO poOIeMbI
OllcHKa o npoodiaeme MIPOUCXOXKIAECH
PA3IUYHBIX | poUCXOKICHNUS usl )KU3HU
TUTIOTE3 S
MIPOUCXOXK]IE
HUS KU3HU
16 PazButue JlaBathb VYcranaBnuBar Ypox ctp 281 § 16,
KU3HU HA | onpejieNieHust b B3aMOCBS3b | CUCTEMATHU3 | BOIPOCHI 3anoaHUTh
3emute KITFOUEBBIM 3aKOHOMEPHOC aluu u ctp 103 Ta0IHILy.
HOHATHSM, Tel pa3BUTHS 0606me}51/151
OpTaHNYECKOT 3HAHUU
BBISIBJISITH YEPTHI 0 MHpa Ha cemmmap
OMOJIOTHYECKOTO 3emiie ¢
nporpecca u Ir'e0JIOTHYECKU
perpecca B )KHUBOU MH U
pUpOJIe Ha KITUMATHYeCKH
MPOTSKECHUH MU (aKTopamu
HBOIIOLIUU
Tewma 4.4. Tlpoucxoxxaenue yenoBeka (54)
17 T'unoressl JlaBaTh Haxoguts u Ypok Crp 109 § 17,
IPOUCXOXKAC | onpeaeneHus cucrematu3up | udydenusa u | «llomymait BOIPOCHI
HUSL YENMOBEKA | fprovans OBaTh MEPBUYHOTO | TE» ceMHHapa u
IT/p Ne7 OHSTHSM uH(popMaIno | 3aKpeIUICHU WHIUBHIya
«AHamm3 u ’ W3 pa3HBIX ST HOBBIX TBHBIC
OIICHKA Ha3bIBATR HMCTOYHUKOB 3HaHUU 3a/laHus
MOJIOKECHUS

Pa3InYHbIX

1o npobieme




TUIIOTE3 THITOTE3 MIPOUCXOXKACH
IMPOUCXOKAC MIPOUCXOKICHUS WA 4CJIIOBCKA
HIA YesIoBeKa, Xap-Th
YEJIOBEKA» passHTHE
B3IJIAJI0B YUEHBIX
Ha MpobIeMy
aHTpOIIOreHe3a
18 [Tonoxenue | JlaBath O00CHOBBIBATH Ypoxk 3ananus § 18,
YENOBEKA B | ompesielicHHs Y JI0Ka3bIBaTh , | CUCTEMATH3 co BOIIPOCHI
cucreme S —— YTO YEJIOBEK alyy 1 CBOOOTHBI ceMHHapa U
HHBOTHOTO | 1o oot OounoconuanbHoO | 0000LIEHNUs | M OTBETOM UH/UBUYya
Mupa € CYLIECTBO 3HaHUHI ctp 114 « JIbHBIE
HA3IBATL MCCTO ceMuHap | BeimomHut 3aJJaHMs
YeJI0BEKa B e»
cucreme
KUBOTHOT'O MHpa
19 Opoaronus | HaseiBaTs cragnu Xap-Tb N3yuenue 3agaHus § 19,
YernoBeKa | g 0COOEHHOCTH HOBOTO co BOTIPOCHI
npeacraputeneii | IPSACTaBATENE | MaTepuaia CBOOOIHBI ceMHHapa u
— 1 KaX 101 CEeMHHAp | M OTBETOM WH/IUBUYya
. CTaJluu JIbHBIE
SBOIMOMHORHOH HBOJIIOIUH 3aJJaHuS;
CTaanu YEeJI0OBEKA JUTA BCEX:
ctp 120
BOIIPOCHI
20 Yenoseveckn | /laBathb OOBSACHATH U [ToBTOPUTH
€ pachbl oTIpeieIeHNs JIOKa3bIBaTh § 20,
KITIOUEBEIM MEXaHU3MBI MOJITOTOBHT
HOHATHSM, (dbopmupoBaHU BCS K
s PaCOBBIX KOHTPOJTIO
Ha3pIBATD 1 MIPU3HAKOB 3HaHUH.
pa3nuyarhb
4eJ0BeYeCKHe
pacsl
21 3auer Ne2 | 3HaTh: TEOPETUUECKUN MaTepUal K3 Tecr B WNunuBunya
«[Iponcxoxn | N3y4eHHOTO dopmare JTHHOE
eHHe YMeTb: MpUMEHSATh MOJTy4YeHHbIE EI'D HIOBTOPEHHE
YeJI0BeKa» | 3HAHUA U YMEHUS ctp 125
«Barma
Oymymas
npodeccust
»
Paznen 5. Oxocuctemsl (12 )
Tema 5.1. Dkonornyeckue ¢hakropsl (34)
22 Opranmsm u | /laBathb [Iporuozuposa Ypox 3ananus § 21 cp
cpena. OTIpeIeTIeHNs Th PE3YNbTAThl | U3YUYECHUS U co 132
ODKOJIOTUYECK | porovans W3MEHEHHsI | TIEPBUYHOTO | CBOOOJIHEI BOTIPOCHI
ue (pakTopsl HOHATHSM, necTBus 3aKpErIeHH | M OTBETOM ISt
(bakTopoB s HOBBIX IIOBTOPEHUS
Ha3bIBATh 331241 AR U 3a1aHu
9KOJIOTUH U UX «Ilomymaitt

(bakTophI,

»




000CHOBBIBATH
POJIb DKOJIOTHH B

peLeHnH
MPAKTUIECCKIX
3a1a4
23 AbGuotuueck | JlaBathb OOBSCHATD KY PaGora o § 22 ctp
1e GaKTophl | ompeneaeHns B3aUMOCBSI3b M 136
Cpelbl S —— OpPraHU3MOB U BOIPOCHI
OKpY’Karoleu
MOHSITUSM, pyxaiom
Cpelbl
Ha3bIBaTh
OCHOBHBIE
dbaxTopsl,
OIHCHIBATH
MIPUCTIOCOOICHUS
OpPTaHW3MOB K
OTIpeIeIICHHOMY
KOMILIEKCY
(dakTopoB
24 buotnueckue | JlaBath OOBSICHITH KY § 23
q)aKTOpBI OIpeneIeHUs MCXaHHN3M «Y3Haiite
CpeIbI S ——— BITUSTHUS OobIIe;
B3aMMOOTHOIIIE MOATOTOBUT
MOHSITUSM, .
HUH MEXTY bCS 110
HA3BIBATE BUBL OpraHu3MaMu MaTepuana
B3aWMOOTHOIICHU M « Croeti
1 Mexay UTPBI»
OpraHu3MamMu
Tema 5.2. CtpykTypa 3K0ocucTeM (4u4)
25 Crpykrypa | JlaBathb Ha3bIBaTh U KY Pa6ora no § 24 ctp
9KOCUCTEM | onpeneneHus Xap-Tb M 151
KITFOYEBBIM KOMITOHCHTEI «BBITIOTHAT
MIPOCTPAHCTBE
TIOHSITHSIM, . e»
HHOW 1
OIHCHIBATE HKOJIOTUYECKO
CTPYKTYpYy i CTpYKTYpBI
HKOCHUCTEMBI
26 ITumessie JlaBaTh CoCTaBIIATh KY § 25,
CBA3H. OIpeIeIIEHUs CXCEMBI pelienue
Kpyrosopot | yioueppm fiepeain 3a/1a4 Ha
BEIIECTB H BEIIECTBA
MOHSITUSIM, «QKomoruy
SHEpPTUU B SHEPTUU
skocucTemax | [PHBOAUTD (memeit €CKYIO
[T/p Ne7 IIPUMEDEI, MUTaHUSA), IIApaMHILy»
«CocraBiieHn | NPEACTABIISIOIINE | HCIOIb30BATh
€ CXeM TpoduyecKue npasuio 10%
MePeNavd | ypoBHM, Xap-Th JUISL pacuera
BEILECTB MOTPEOHOCTH
> | Tpod ctpyxrypy P
(memeit opraHusma B
OMoIIeH03a, POJIh
MATAHUS ) BEILIECTBE

OPraHu3MOB B




ITOTOKE BEICCTB
Y DHEpIuu,
COJTHEYHBIN CBET
Kak

SHEPreTUYECKUI
pecype
27 [Ipyuuuner | JlaBaTh OnuceiBath KY Jl/p Ne7 § 26 ctp
YCTOﬁqHBOCT OIpeAEIICHUs 3Talbl CMCHBbI «I/ICCHCHO 159
MM CMEHBL | povans 9KOCHUCTEM, BaHUE sajanne3d
IKOCUCTEM BEISIBIISITH W3MCHEHU
MOHSITUSM, .
IT/p Ne8 5 U3MEHEHUS B
«Pemenpe | OOPACHATE IKOCHUCTEM, IKOCUCTEM
sKosoruyeck | MPHIHHY pemiaTh ax Ha
HX 3aja4» yCTOfI‘II/IBOCTI/I, HpOCTeI‘/'ILuI/Ie onoJIoruyY
CMEHBI 9KOJIOTHYECKH €CKUX
SKOCHCTEM, € 3a7auu MOJICTISIX)
HE00X0IMMOCTH
COXpaHEHUS
MHOT000pa3us
BU/JIOB

28 Brusiaue JlaBaTh CpaBHuBaTh KY Jl/p Ne7 § 27 ctp
YENOBEKA HA | orpeeseHus 9KOCHCTEMBI U «BplsiBeH 162
DKOCUCTEMBI | 1oy arpodKoCHCTe ue BOTIPOCHI

[1/p Ne9 MBI CBOEH aHTpOIIOTe
TIOHSITHSIM,
«CpaBHUTEIb MECTHOCTH, HHBIX
Has TpUBOZUTE MIPOTHO3HPOBA U3MEHEHU
xapakrepuct | TPAMEDBI Th PE3YJIbTATHI B
HKa 9KOJOTMYCCKHUX 9KOJIOTMYECKH 9KOCHUCTEM
NOPUPOJIHBIX | HAPYIICHUH, X HapymeHUH ax cBoeu
OKOCUCTEM | ya3pIBaTh 10 33/1aHHBIM MECTHOCTH
arpodKOCHCTE | (106 napameTpam »
M CBOEM .
ONTUMAaIEHOU
MECTHOCTH
IKCIUTyaTaIiH
arpoIeHO030B,
CHOCOObI
COXpaHCHHUS
€CTECTBEHHBIX
IKOCUCTEM
Tema 5.3. buocdepa — rinobanbHas skocuctema (24)

29 buocdepa — | JlaBatp Xap-Tb KHUBOE, KY Pabora o § 28 ctp
rnobanbHasl | onpeneneHus OMOKOCHOE U M 165
OKOCHCTEMA | ¢ 1oueBBIM KOCHO®C BOIIPOCHI

BEIIECTBO,

TTOHSITHSIM,

pacmpeseneHu Ctp 166
Ha3bIBATR e Onomaccel Ha
CTPYKTYPHBIC 3emite
KOMIIOHEHTHI U «BBITIONHIT
CBOICTBa o
ouocdepsl,

TPAHUIIBI




ouochepsl u
daxTopsl, UX

00yCcIaBIuBaroI]
ue
30 Pons xuBbix | [laBath [Iporuo3uposa § 29,
OpraHusMOB | ompezneneHus Tb COCTaBUTh
ouochepe | ¢ irouennm NOCIeACTBHS cxeMy
MOHSITUSM, JUIA Haten KpyroBOpOT
TJIaHEThI
OIHCHIBATh HApyIIeHHS a azorau
OMOJIOTHYECKHE KPyroBopoTa dbocdopa
LUKJIBI BOJBI, BEIICCTB
yII€BO0OPOAA
Tema 5.4. Buocdepa u yenopek (3u+ 14 Ha 3aKITIOYMTENBHBIA YPOK)
31 OcHoBHblE | [laBaTh [Ipennarate | KommnekcH | 3aganus § 30, cTp
9KOJIOTHYECK | ompeeneHus yTH oe co 178
M€ TPOOIIEMBI | porovan MPEOAOCHHUS | MPUMEHEHH | CBOOOIHBI BOIPOCHI
COBPEMEHHOC HOHSTHAM, JKOJIOTMYECKOT e 3YH M OTBETOM OCHOBHBIE
TH, TIyTH UX 0 Kpu3uca ceMHUHap 9KOJL.
pelieHus TpUBOHUTE Ipo0OJIEMBI.
IT/p Ne 11 (1 | IPHAMCDEI 3amura
4acTh)«AHas | PSIMOTO U MUHHU
U3 U OLIEHKA | KOCBEHHOI'O MIPOEKTOB.
TI00ANBHBIX | Bo3ieiicTBHS
OKOJIOTHYECK | o omorn o
> HpO(EHGM JKUBYIO TIPUPOY
U TyTel ux
peLIeHUs»
32 OcHOBHbIE
HKOJIOTMYECK
ue mpooOIeMBbl
COBPEMEHHOC
TH, TIyTH UX
perieHus
I[T/pNe 11 (2
4yacTb)«AHal
U3 U OLIEHKa
I00aTBHBIX
9KOJIOTUYECK
uX Mpoodiem
U IIyTE€N UX
peleHus»
33 3auer Ne3 3HaTh: TEOPETUUYECKHUI MaTepran K3 Tect B NunuBuaya
«JKocHucTEMa | U3YUYEHHOTO dbopmate TBHOE
» YMeTh: IPUMEHSATh IOJy4CHHbIE EI'D NOBTOpEHHUE
3HAHUS U YMCHUS
34 Pons [aBatp Xap-tb pons | KomruiekcH Munu-
OHMOJIOTHH B onpeeaeHus MEXyHapOIH oe MPOEKTHI:
Oymymem KIJTFOUEBBIM oro MIPUMEHEHU | OYKIIETHI,
TIOHATHSM, COTPYAHUYECT e 3YH aMATKH,
OLICHUBATh Ba B pPELICHUU ceMHUHap PEKOMEH T
MOCIIEACTBHUS 9KOJIOTHYECKH arum,
pocTa HacelleHus X po0em MIpe3eHTal|




IIJIaHCTHI, YCJI0BCUCCTBA Hnu
TUYECKUE
ACIICKThI
pelieHus
pooyem

35 | PesepBHOE Bpems

YUYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHUE
OBPA3OBATEJIBHOT'O MTPOLUECCA

1. YueOHO-MeTOomMUecKoe oOecrieueHrne y4eOHOro Imporecca MpeaycMaTpuBaeT ucmosib3oBanue YMK
(y1eOHO-METOIUYECKUX KOMILIEKCOB) 110
ouonorum 10 1 11 xmaccoB. Y4eOHO-METOAMYECKHUE KOMIUICKCHI i1l u3ydeHus ouosoruu B 10—11 kmaccax
Ha 0a30BOM YpOBHE, CO3IaHHBIE
aBTopckuM kosuiektuBoM (B. WM. Cusormazo, U. b. Aradonosa, E. T. 3axapoBa), comepkar, Kpome
y4eOHHMKOB, BKJIFOUEHHBIX B DeepaabHblil
NepeUYeHb, FIEKTPOHHBIC MPUIIOKEHHUS, Y4eOHO-METOANYeCKHe MocoOus u paboune TeTpagu. DIEKTPOHHbIE
MIPHIOKEHUS JOCTYITHBI Ha OUITHATEHOM
cayite uznareiabscrsa www.drofa.ru.
CusornazoB B. U., Aradonosa U. b., 3axaposa E. T. buonorus. O6mas Ouonorus. ba3ossiii ypoens. 10

knacc: yueOHuk. — M.: Jlpoda, moboe umzmanme ¢ 2013 r. Aradponosa U. b., CuBormazos B. U.,
Korenesckas S1. B. buonorus. O6mias 6uonorus. bazoseiid ypoens. 10 kimacc: pabogas terpaas. — M.:
Apoda,

nro6oe n3nanue ¢ 2013 .

Mumaxkosa B. H, Aradonosa U. b., CuBornazos B. U. buonorus. O6miast 6uonorusi. bazoselit ypoens. 10
KJ1acc: Meroanueckoe nmocooue. — M.: JIpoda, mobdoe nznanue ¢ 2013 r.

Cusornazos B. U., Aradonosa U. b., 3axaposa E. T. buonorus. O0mias 6uonorus. basosslit ypoBens. 11
kiacc: yaueOHuk. — M.: JIpoda, mobdoe uznanue ¢ 2013 r.

Aradonosa U. b., CuBornazos B. 1., Korenesckas f. B. buonorus. O6mas 6uonorusi. ba3oelii ypoBeHb.
11 knacc: pabouas Terpaab. — M.: [Ipoda, moboe uznanue ¢ 2013 r.

Mumakosa B. H., Aradonosa U. b., Cusornazos B. 1. buosnorusa. O6mas ouonorusi. bazossiit yposens. 11
KJlacc: Meroanueckoe nmocodue. — M.: [Ipoda, moboe nznanue ¢ 2013 r.

MumaxoBa B. H, Jloporuna JI. B., Aradonosa U. b. Pemenne 3agau no renetuke: yuedHoe mnocooue. —
M.: [Ipoda, moboe nznanue.

2. HarnsgHble, 1€MOHCTPALlMOHHbBIE U IPYTHe CPEeICTBA OOYUEHHUS:

* IOPTPETHI BBIIAIOIIUXCSI OMOJIOTOB;

* repbapuu (coBpemeHHas (hopa);

* KOJUTIEKITUS 00pa3I0B UCKOMAEMbIX PACTCHHM U KUBOTHBIX;

« CD (Ouonormueckue -SHIUKIONEINHN, CJIOBApH, CHPABOYHUKU, COOPHUKH MPOBEPOUYHBIX 3aJaHUM,
JTUJAKTUYECKHE MaTepralbl K OCHOBHBIM pa3jienam

U TeMaM Kypca Ha DJIEKTPOHHBIX HOCUTENAX);

*KOMIUJICKT MUKPOIIPCIIaPaTOB;



