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1. HoscHuTeILHAS 3aMUCKA

Pabouass mporpamMmma cooTBeTcTBYeT dDenepaibHOMYy TOCYAapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY
OCHOBHOTO o00mero oOpa3oBaHus, B TOM 4YHCIE TpeOOBaHUAM K pe3yJlbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON TporpaMMbl, (PyHIaMEHTAIBLHOMY SAPY COAepKaHus oOmiero obOpaszoBanus, [IpumepHoii
nporpamMmMe 1o Ouonoruu. [Iporpamma oTpaxaer uaen U mojoxkeHuss KoHIenuuu TyXOBHO-HPABCTBEHHOTO
pa3BUTHUS U BOCIIUTAHUS JIHYHOCTU rpakaanuHa Poccun, [Iporpammel hopMupoBaHUS YHUBEPCATBHBIX YUEOHBIX
nevictBuii (YY]l), COCTaBIAONIMX OCHOBY JJIS CaMOPa3BUTHS W HEMPEPHIBHOIO 00pa30BaHUs, BBIPAOOTKH
KOMMYHUKATHBHBIX Ka4eCTB, IEIOCTHOCTH OOIICKYIbTYPHOTO, JHUYHOCTHOTO U TIO3HABATEIHLHOTO PA3BUTHUSA
yUYaIUXCs.

[IporpamMMa cooTBEeTCTBYET TpeOOBaHUSM K CTPYKType mporpamm, 3assieHHbIM B ®I'OC, u BKIIOYAeT:
MOSICHUTENIbHYIO 3alMCKy, IUIAHUPYEMbIE pPe3yiabTaThl OCBOCHHsS Y4YeOHOTO MpeaMeTa, coep aHHe Kypca
Omonoruu, TemMaTuueckoe IuianupoBaHue. [Iporpamma paccuutana Ha 102 waca, 3 uwaca B Hememio (B 10-11
KJlaccax).

Hacrosimas paboyast mporpamMma HamnrcaHa Ha OCHOBAHUU CIICAYIOIMX HOPMATUBHBIX JOKYMEHTOB:

1. ®denepanbHblii 3aK0H «O0 00pa3oBanuu B Poccuiickoit dpeaepammm» ot 29 nexadps 2012 r. Ne273-
3.

2. ®DenepanbHbIil TOCYIapCTBEHHBIH 00pa3oBaTeIbHBIA CTAaHIAAPT CpeaHero odiiero oOpazoBaHUS,
YTBEp)KIEHHBIN npuka3zoM MuHHcTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. Ne
413 c uamenenusimu ot 31.12.2015.

3. PaGouas mporpamma k ymHuM YMK mo 6monorun 10 - 11 kimaccoB (yriyOJeHHBIH ypOBEHB) MOA
penakuueit M. H. Tlonomapesoit (aBropsr: M.H.ITonomapéra, O.A.Kopuunona, JI.B.CumonoBa). — M.: Jlpoda,
2017.-38c.

4. OcHoBHas oOpasoBarenbHas nporpamma MbOY I'mvuazuu . Hornmukw.

Jdas peanm3anuu o0pa3oBaTe/ibHOW NPOrpaMMbl HCIHOJIb3YeTCS MaTepuajbHOTeXHUYecKass 0a3a
neHTpa «Touka poctay.

I[enamu peanuszayuu 0CHOBHOW 00pa30BaTEIILHON POTPAMMBI CPETHETO 00IIeT0 00pa30BaHUS SBISIOTCS:

* CTAHOBJIEHHE U pAa3BUTHUE JHUYHOCTH oOyuaromerocs B €€ CcaMOOBITHOCTH, YHHKAJIbHOCTH,
HETIOBTOPHUMOCTH, OCO3HAHHE COOCTBEHHOW WHAWBUIYAIILHOCTH, MOSIBICHUE KU3HEHHBIX TUIAHOB, TOTOBHOCTD K
caMoOIIpeIeTICHHIO;

* JIOCTIDKEHHE BBITYCKHHKAMHU TUIAHUPYEMBIX PE3yJIbTaTOB: 3HAHWHN, YMEHWH, HABBIKOB, KOMIETCHIIUH U
KOMIIETEHTHOCTEH, OMNpPEeNIIeMbIX JUYHOCTHBIMH, CEMEHHBIMH, OOILIECTBEHHBIMH, T'OCYAAPCTBEHHBIMU
MOTPEOHOCTIMU W BO3MOXKHOCTSMH OOYYalOIIErocsi CTapIIero IIKOJBHOTO BO3pacTa, UHOUGUOYATNbHOUL
00pazoeamenvHoll MpPaeKmopuu ero Pa3BUTUS U COCTOSIHUS 3/10POBbSL.

JlocTikeHHe TOCTaBICHHBIX II€JIeM MpH pa3paboTKe W peanu3alud 00pa3oBaTEIbHOW OpraHHU3allueit
OCHOBHOH 00pa3oBaTeNbHOW MpOTrpamMMbl CpeAHEro oOmero o0Opa3oBaHUS IMpPEAyCMaTpUBAET pELICHUE
CJIEIYIOIIUX OCHOBHBIX 3A0aY.

* (hopMupoOBaHHE POCCUICKOM IpaXk1aHCKOM UACHTUYHOCTH 00YJarOINXCS;

* COXpaHEHHE W DPAa3BUTHE KYJIBTYPHOTO Pa3HOOOpa3Ws W SI3BIKOBOTO HACIEIUs] MHOTOHAIIMOHAIHLHOTO
Hapona Poccuiickoit denepanyu, peann3anuy MpaBa Ha HW3yuYEHHE POIHOIO SI3bIKA, OBJAJEHUE IYXOBHBIMHU
LHEHHOCTSAMH U KYJbTYpOi MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

* oOecrieueHNe paBHBIX BO3MOXXHOCTEH MOJTYYESHUsI KAUeCTBEHHOT'O CPEIHEro 00IIero oopa3oBaHus;

* oOecrieyeHre MJOCTHKEHHMS OOydaloIMMUCS OOpa30BaTEIbHBIX pE3YJbTaTOB B COOTBETCTBUU C
TpeOOBaHUSAMH, ycTaHOBICHHBIMU CTaHAapTOM;

» o0ecrieueHre peanu3anK OECIUIATHOTO O0pa30BaHUsS HAa YpPOBHE CpEIHEro oO0IIero oOpa3oBaHUS B
00BbEME OCHOBHOW 00pa3oBaTeIbHON NpPOrpaMMbl, MPEAYCMATPHUBAIOLICH H3ydeHHE O0s3aTEIbHBIX Y4EOHBIX
MIPEAMETOB, BXOJAIIUX B y4eOHBIA IUIaH (y4eOHBIX MPEIMETOB IO BHIOOPY W3 00S3aTENBHBIX MPEIMETHBIX
o0acTel, TOMOJHUTEIBHBIX YU4EOHBIX MPEIMETOB, KYpPCOB 110 BRIOOPY M OOIIMX JUIsl BKIIIOUEHHSI BO BCE YueOHBIE
IUTaHbI Y4eOHBIX IPEIMETOB, B TOM YUCIIE€ Ha YIITYyOJIEHHOM YPOBHE), a TAK)K€ BHEYPOUHYIO J1€ATEIbHOCTD;

* YCTaHOBJICHHE TPEOOBAHMN K BOCIHUTAHHUIO M COIMAIHM3AIMKU OOY4YalOMIMXCS, UX CaMOMJIECHTH(HUKAINU
MOCPEACTBOM JIMYHOCTHO M OOIIECTBEHHO 3HAYMMOM JEATENBHOCTH, COIMAJBHOTO U TPaJAaHCKOTO
CTaHOBJICHUS, OCO3HAHHOTO BBIOOpa Mpodeccuu, MOHMMAaHUE 3HAUYEHUs] MPOPECCUOHATBHON NEATENbHOCTH IS



YesoBeKa M OOIIECTBa, B TOM YHCIIE Yepe3 peau3aliio 00pa3oBaTeIbHBIX MPOrpaMM, BXOJSIIMNX B OCHOBHYIO
00pa30BaTENIbHYIO IPOrpamMmy;

* oOecrieyeHUEe TMPEEMCTBEHHOCTH OCHOBHBIX OOpa30BaTENbHBIX MPOrPaMM HA4YaJILHOTO OOMIEro,
OCHOBHOTO O0IIIET0, CPETHETO 00MIeT0, MPo(hecCHOHAIBHOTO 00Pa30BaHNUS,

* pa3BUTHE TOCYAaPCTBCHHO-O0MIECTBEHHOTO YIIPABJICHUS B 00pa30BaHHU;

* (opMupoBaHHE OCHOB OIICHKH PE3yJIbTaTOB OCBOCHHUS OOYUYaIOIMIMMHUCS OCHOBHOH 00pa3oBaTeNbHOM
NPOTPaMMBI, JCATEIBHOCTH TMEAarorHuecKuX paOOTHUKOB, OpraHM3ali, OCYIIECTBIISIONMX 00pa30BaTEIbHYIO
NeSITETTLHOCTD;

* CO3J[aHWE YCJIOBHH U Pa3BUTHSI M CaMOpealu3allii OOydarommxcs, it (GOpMUPOBAHHS 3I0POBOTO,
0€30MacHOTO U 3KOJIOTHYECKH IIeJIeCO00pa3HOTO 00pa3a KU3HU 00YJarOIINXCS.

Pabouas npocpamma yueonozo npeomema «buonozus» Ha ypOBHE CpeIHEro OOIIEro 0Opa3oBaHHSA
COCTaBJIEHA B COOTBETCTBUU C TPEOOBAHUSMM K PE3yJIbTaTaM CPEJHEro o0IIero o0pa3oBaHMsl, YTBEPKAEHHBIMU
®enepanbHbIM T'OCYJapCTBEHHBIM 00pa3oBaTe/bHBIM CTaHAapToM M IIpumepHOl OCHOBHOI 0Opa3oBaTenbHON
pOrpaMMbl CpeTHETo 001Iero oOpa3oBaHusl.

[lporpamma paspaboraHa ¢ y4€TOM aKTyalbHBIX 3adad OOydYeHHs, BOCHUTAHUS W PA3BUTHUS
oOyuaromuxcs. IIporpaMma yuuThIBaeT yClIOBHsI, HEOOXOIUMBIE JUIsl Pa3BUTHS JIMYHOCTHBIX U IIO3HABATEJIbHBIX
KaueCTB 00y4YaromuXCsl.

[lpenyaraemass mporpamMma YYuTHIBA€T BO3MOXKHOCTh IIOJIYYEHHUS 3HAHUH, B TOM 4YHCIE dYepe3
NPaKTUYECKYIO IeATENBHOCTh. B mporpamme comepKuTcst MpUMEPHBI MepeueHb J1a00PaTOPHBIX U MPAKTHIECKIX
pabort. [Ipu cocraBiennu paboueil mporpaMMbl YUuTeINb BIIpaBe BHIOPATh U3 MEpeyHs padOThl, KOTOPBIC CUUTAET
Haubos1ee 1eaecoo0pa3HbIMU, ¢ YYETOM HEOOXOIUMOCTH JOCTUKEHUSI IPEAMETHBIX PE3YyIbTaTOB.

N3yuenune Ouonorun co3gaér yciaoBUS AN (OPMHUPOBAHUS Y OOYYAIOUIMXCS HHTEIJICKTYalbHBIX,
Ipa)XTaHCKUX, KOMMYHUKAIIMOHHBIX 1 WH(POPMAIIMOHHBIX KOMITETEHITHA.

OcBoeHue mporpaMmbl MO OHOJIOTUU 0OECIeYMBaeT OBJAJIEHUE OCHOBAMH Yy4eOHO-HMCCIe10BaTeIbCKON
NeSITeTFHOCTH, HAYYHBIMU METO/IaMHU PEIICHHUS PAa3IMYHBIX TEOPETHUECKUX U MPAKTHUECKUX 3a]1ad.

N3yuenune Ouonorud Ha yriiyOJEeHHOM YpPOBHE OpPHUEHTHPOBAHO HA: MOATOTOBKY K IOCJIEIYIOLIEMY
npodeccruoHaIbHOMY 00pa30BaHHUIO; PAa3BUTHE WHAMBHIYAJIbHBIX CHOCOOHOCTEH oOydaromuxcs myréMm Oosee
rJ1yOOKOr0, 4eM IpeycMaTpuBaeTcs 6a30BbIM YPOBHEM, OBJIAICHHSI OCHOBAMHU OMOJIOTUU M METOJJaMH U3Y4EHUS
oprannveckoro mupa. M3ydenne Ononornu Ha yriryOJeHHOM YpOBHE 0O€CIeYHBaeT: MPUMEHEHHE MOTyICHHBIX
3HaHUM Ui pelleHUs] MPAKTUYECKHX U y4eOHO-HMCCIeIOoBaTeIbCKUX 3aJlad B W3MEHEHHOH, HecTaHIapTHOM
CUTyallud, yMEHHE CHCTEeMAaTH3UpOBaTh M 0000maTh TMOJNydeHHbIE 3HAHWS; OBIAJCHHE OCHOBAMH
UCCIIEI0BATENLCKON JIEATENFHOCTH OMOJIOTHYECKON HANpaBICHHOCTH M TPAMOTHOTO O(QOPMIICHHS MOIy4YEHHBIX
pe3yabTaTOB; Pa3BUTUE CIIOCOOHOCTH MOJEIUPOBATh HEKOTOPbIE OOBEKTHI M MPOLIECCHI, IPOUCXOASIIUE B )KUBOM
npupoze. M3ydyenue mpenmera Ha yriyOJ€HHOM YpOBHE IMO3BOJSET (OPMHUPOBATH Y OOYUAIOMIMXCS YMEHHUE
aHAJIM3UPOBaTh, IPOTHO3MPOBATH M OLIEHUBATh C MO3UIMHM 3KOJOIMUECKOM O€30HmacHOCTH TOCIEACTBUSA
JeSITETFHOCTH YeJIOBEeKa B AKOCUCTEMAX.

Metoi010ruuecKoi OCHOBOM MpeacTaBieHHOro kKomruiekta Y MK siBiisieTcss CUCTEMHO-I€SITETbHOCTHBIN
MOJIX0/1, KOTOPBIH MpeanoaraeT:

* popMHUpOBaHNE TOTOBHOCTH O0YJAIOIIUXCSI K CAMOPA3BUTHIO Ml HETIPEPHIBHOMY 00pa30BaHUIO;

* TMPOEKTUPOBAaHHE U KOHCTPYMPOBaHHE pa3BUBAIOLICH 00pa3oBaTeNbHON Cpenbl OpraHU3allvy,
OCYILECTBIIAIOLIEH 00pa30BaTENbHYIO AESTEIbHOCTD;

* aKTUBHYIO y4eOHO-TI03HABATEIBHYIO IEATEIbHOCTh 00yJarOIIUXCS;

* IOCTpOoe€HHE OOpa30BaTENIbHOW JEATEIBHOCTM €  YY4€TOM  HHAMBHUIYaJIbHBIX, BO3PACTHBIX,
MICHXOJIOTHYECKUX, (PU3NOJIOTHIECKUX OCOOCHHOCTEH 1 370POBbS 00yJIarOIIUXCSI.

2. Il1apupyeMble pe3yJbTaThl 0CBOCHUS Kypca

JINYHOCTHBIE PE3YJILTATHI:

® peaM3aly 3THYECKUX YCTAHOBOK IO OTHOILEHHUIO K OMOJOrMYECKUM OTKPBITUSM, UCCIEIOBAaHUAM U UX
pesynbraram;

¢ chOpPMHUPOBAHHOCTh MOTHBAIIMM K TBOPYECKOMY TpPYAYy; OEpEkKHOMY OTHOIICHHIO K MPUPOAE, K
MaTepHaIbHbIM U JYXOBHBIM LICHHOCTSIM;




¢ chOPMHUPOBAHHOCTh YOEXKAEHHOCTH B BaXKHOM poJIM OWOJIOTHM B JKU3HH OOIIECTBa, MOHUMAaHUS
0COOEHHOCTE METOA0B, IPUMEHSIEMbIX B OMOJIOTHYECKUX UCCIIETOBAHUSIX;

® [IPU3HAHUS BBICOKOM IIEHHOCTH >KM3HU BO BCEX €€ IPOSIBICHUAX, 3JJOPOBbSI CBOETO M JIPYrUX JIOJCH,
peau3alyy yCTaHOBOK 3J0pPOBOT0 00pasa KHU3HU;

¢ chOPMHUPOBAHHOCTh ~ IO3HABATEJIbHBIX  MOTHMBOB, HANpaBICHHBIX HA  OBJAJICHHE  HaBbIKAMU
CaMOCTOSATEJILHOTO TPUOOPETEHNST HOBBIX 3HAHUH.

MeTanpe/MeTHbIE Pe3YJIbTAThI:
Pecynamuenvie:
® CrI0COOHOCTH BHIOMPATH IIEJIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOMX JCWCTBUSAX M MOCTYIKAaX IO
OTHOILIEHHUIO K JKUBOU NPUPOJE, 310POBBIO CBOEMY U OKPYKAIOIINX;
® CaMOCTOSATENILHO OOHAPYKUBATh U (POPMYITHPOBATH MPOOTIEMY YUEOHOM IEATEIEHOCTH;
® [JIAHUPOBAThH CBOIO 00PA30BATEIBHYIO TPAEKTOPHIO;
epaboTaTh O CAMOCTOSTENIFHO COCTABICHHOMY IUIaHY;
® COOTHOCUTB PE3YINIBTAT AESITEIBHOCTH C LIEIBIO;
e pa3ianyaTh Coco0 U pe3ysbTaT AATeIbHOCTH;
® yMETb OLIEHUTh CTENEHb YCIEIIHOCTH CBOEH MHIUBUAYaIbHON 00pa30BaTeIbHON €A TEIbHOCTH.

Ilo3nasamenvhoie:

® OBJIA/ICHUE COCTABISAIOLUIMMHU UCCIIEI0BATEIbCKON M MPOEKTHON AEATEIbHOCTHIO, BKIIOYAsl YMEHUS BU/IETh
npoOeMy, CTaBUThb BOINPOCHI, BBIABUIATh TUIOTE3bl, J1aBaTh ONPEAEICHHUS MOHATHAM, KIACCU(PHULIHUPOBATH,
HaOJII0aTh, TPOBOAMTH HKCHEPUMEHTHI, JeJaTh BBIBOJABI W 3aKIIOUEHHs, CTPYKTypHUpOBAaTh MaTepual,
OOBSICHATD, 0OKa3bIBaTh, 3AlUILATh CBOU UIIEH;

e yMeHHe paboTaTh C pa3HbIMH MCTOYHHKAMH OHMOJIOrMYecKod HH(OpMAIK: HAXOAUTh OHMOJIOTHYECKYIO
UHPOPMALIMIO B Pa3IMYHBIX UCTOYHMKAX (TEKCcTe yyeOHMKa, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOIOrHUECKUX
CJIOBapsiX M CIPaBOYHHUKAX), aHAIM3UPOBATh M OLEHMBATh MHGOpPMAIUIO, MPeoOpa3oBbIBaTh UHPOPMAIUIO U3
OJTHOU (hOPMBI B JIPYTYIO;

® CaMOCTOSATEJIBHO CTaBUTh JJMYHOCTHO-HEOOXOAMMBbIE y4eOHBIE U )KU3HEHHBIE 3a7jaull U ONPEAEIATh, KaKue
3HaHUS HEOOXOUMO PUOOPECTH IS UX PELICHHUS;

® [IPE/ICTABIATh HH(POPMALIMIO B ONITUMANILHON (hOpMe B 3aBUCUMOCTH OT aJpecaTa;

® [IOHUMAaTh CUCTEMY B3IJIs110B U HHTEPECOB YEJIOBEKA;

® BJIa/IeTh MPUEMaMH THOKOTO YTEHHSI M PallMOHAIBHOIO CIIYIIaHUS KaK CPEJCTBOM CaMOOOpPa30BaHHUS.

Kommynuxamugnwie:

® TOJICPAHTHO CTPOUTH CBOM OTHOILEHHUS C JIFOIbMU MHBIX MO3UIUI U MHTEPECOB, HAXOAUTH KOMIIPOMHCCHI;

® IOHUMATh HE TTOX0XYI0 Ha CBOIO TOUKY 3peHHs (coOeceTHuKa, aBTOpa TEKCTa);

® IOHUMaTh, OLIEHUBATh, HHTEPIPETUPOBATH HH()OPMAITHIO, TaHHYIO B IBHOM M HESIBHOM BHUJIC;

® O0BSICHATH CMBICTI CJIOB U CJIOBOCOYETAHHH C TIOMOIIBIO TOJIKOBOTO CIIOBApPS, UCXOJIS M3 PEYEBOTO OIBITA

WA KOHTEKCTa;

® CaMOCTOSITEIbHO KPUTUYHO OLICHUBATH CBOIO TOUKY 3PEHUS;

® IpY HEOOXOIMMOCTH KOPPEKTHO yOSKIaTh APYTrUX B IPABOTE CBOEH MO3UINH (TOUYKH 3pEHUS);

® yMEHHUE a/IeKBATHO MCIIOJIB30BaTh PEUEBbIE CPEACTBA Ui JUCKYCCHHM M apryMEHTAI[MH CBOEH MO3MIIUH,

CPaBHUBATh pa3Hble TOUKH 3pEHHsI, apT'yMEHTHPOBATh CBOIO TOUKY 3pEHMS, OTCTAMBATh CBOIO MO3HIIHUIO.

IIpenMeTHbIE pe3yJIbTATHI:

1. B nosuasamenvHoll (uHmel1eKkmyaibHoll) cgepe:

® XapaKTepUCTHUKA COJEepkKaHUs OMOJOrMUECKUX Teopul (KiaeTouHasi, sBoJtolMoHHas Teopus Y. lapBuna);
yuenusit B. U. Bepnanckoro o o6mocdepe; 3akonoB I'. Menuens, 3aKOHOMEPHOCTEH W3MEHYMBOCTH;, BKJIaja
BBIJJAIOIMIUXCS YUEHBIX B Pa3BUTHE OMOJIOTHYECKON HAyKH;

® BBIJICTICHUE CYIIECTBCHHBIX IMPU3HAKOB OMOJOTHYECKHX OOBEKTOB (BUIOB, dKOCHCTEeM, Ouochepbl) u
IPOLECCOB (JIEHCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOro OTOOpa, (opmMHpoBaHME MPUCIIOCOOIEHHOCTH,
o0pa3oBaHue BUJOB, KPYTOBOPOT BEILECTB U MPEBPAILEHHS SHEPTHUH B IKOCUCTEMaX U buocdepe);




e 00bsiCHEHHE ponu Ouonoruu B (OPMUPOBAHMM HAYYHOTO MHUPOBO33pPEHUS; BKIIaJa OMOIOTMYECKHUX
Teopuil B (OPMUPOBAHHME COBPEMEHHOM €CTECTBEHHOHAYUYHOW KApTHUHBI MHpPA; BIHSHHUE SKOJIOTHYECKHX
(GhaKkTOpOB Ha OPraHU3MBI; IPUYUH IBOIIOIUHU, U3MEHIEMOCTH BUIOB, MyTalllil, CMEHBI YKOCHCTEM;

e [IpUBE/ICHUE JI0KA3aTeJIbCTB (apryMeHTallMs) eIMHCTBA JKUBOM M HEKHUBON MPHUPOABI, POACTBA >KUBBIX
OpPTraHM3MOB; B3aMMOCBS3€H OPraHW3MOB W OKPYXKAIOIIEH cpenbl, HEOOXOAUMOCTH COXPAHEHUS MHOT000pa3us
BUJIOB;

® YMEHHE T0JIb30BATHCSI OMOJIOTMYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;

® pEIICHNE JIEMEHTAPHBIX OMOJIOTUYECKHX 33]a4; COCTABICHHE 3JIEMEHTAPHBIX CXEM IEPEHOCa BEIIECTB U
SHEPTUU B KOocHCcTeMax (IIENH MUTaAHUA);

e orcaHue 0co0el BUIOB 110 MOP(OTOTUUECKOMY KPUTEPHIO;

® BEISIBJICHHE W3MEHYMBOCTH, TIPUCTIOCOOJICHUI OpraHU3MOB K cpeie OOMTaHMs, HCTOYHUKOB MYTarcHOB B
OKpy’Karolien cpenie (KOCBEHHO), aHTPOIIOTEHHBIX M3MEHEHHH B 9KOCHCTEMaxX CBOEH MECTHOCTH; U3MEHEHUH B
9KOCHCTEMaX Ha OMOIOTHYECKIX MOICIISX;

® CpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (IPUPOAHBIE IKOCUCTEMBI U arpO’IKOCUCTEMBI CBOEH MECTHOCTH),
MPOIIECCOB (€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOP) U (OPMYIUPOBKA BHIBOJIOB HA OCHOBE CPaBHEHHSI.

2. B yennocmHno-opueHmayuonHou cghepe:

®aHANM3 W OIICHKA pPAa3JMYHBIX THUIOTE3 CYIIHOCTH JXH3HH, MPOUCXOXKICHUS >KU3HU U UEJIOBEKa,
INI00ANIbHBIX JKOJOTHYECKMX MpOOJIeM U MyTell WX pelleHusi, MOCIeACTBUA COOCTBEHHOW EATEIbHOCTH B
OKpYXKaroIIel cpejie; OMoIornaeckoi HHPOpMAIUH, MOTyIaeMOi 13 pa3HbIX HCTOYHUKOB;

® OIICHKA STHUYECKUX AacIeKTOB HEKOTOPHIX HCCIENOBaHUM B 001acTH OWOTEXHONOTHUH (HAIMpPaBICHHOE
W3MEHEHHUE TEHOMA).

3. B cghepe mpyoosoii desmenvHocmu:

® OBJIaJICHUE YMEHUSMU M HaBBIKAMH TOCTAHOBKH OHOJIOTUYECKUX DKCHEPUMEHTOB U OOBSCHEHUS HUX
pe3yIbTaTOB.

4. B cgepe ¢uzuueckoil OesmenbHocmuL:

¢ 000CHOBaHHE U COOIIOZICHHE Mep MPO(PHUIAKTHKH BUPYCHBIX 3a00JICBaHHMA, BPEIHBIX IPUBBIUEK (KypEeHHE,
AJIIKOTOJIU3M, HAPKOMAaHWS).

BpInyCKHUK Ha yriiy0JIeHHOM YPOBHE HAYYUTCSH:

®* OLNCHUBATL POJIb OMOIOrMYECKUX OTKpLITHfI 1 COBPECMCHHBIX I/ICCJ'IGIIOBaHI/Iﬁ B pPa3BUTUM HAYKH U B
MPAKTHYECKON JAESITENbHOCTH JIIO/ICH;

* OLIEHUBATH POJIb OMOJOTHH B ()OPMHUPOBAHWU COBPEMEHHON HAYYHOW KapTHHBI MHpPA, TPOTHO3HPOBATH
MEPCTIEKTUBBI PA3BUTHUS OUOJIOTHH;

® YCTAaHaBJIMBATb MW XapaKTCPU30BaTh CBsA3b OCHOBOIIOJIArarominx OMOJIOTMYECKUX ITOHITUH (KJ'ICTKa,
OpraHu3M, BUJI, YKocucTeMa, Orocdepa) ¢ OCHOBOIOIATAIONTUMHE MOHATHSIME JIPYTUX €CTECTBEHHBIX HAYK;

* 00OCHOBBIBaTh CHCTEMY B3IJISIOB Ha JKUBYIO MPHPOAY M MECTO B HEW uelnoBeKa, NPUMEHSs
OMOJIOTHYECKUE TEOPUH, YICHHS, 3aKOHbI, 3aKOHOMEPHOCTH, IOHUMATh TPAHUIIBI KX IPUMEHUMOCTH;

* TPOBOAMUTH Y4YEOHO-UCCIIEOBATENbCKYIO JEATEIbHOCTh 10 OHOJIOTHMU: BBIABUTATh T'HIIOTE3bI,
IUTAHUPOBATh padboTy, OTOMpaTh U MPeoOPa30BLIBATh HEOOXOAUMYIO MH(OPMAIIHIO, TPOBOIUTH IKCIIEPUMEHTHI,
HHTEPIIPETUPOBATH PE3YIbTATHI, A€IaTh BEIBOJIBI HA OCHOBE IIOJIy4Y€HHBIX PE3YJIHTATOB;

* BBISIBIISITH 1 0OOCHOBBIBATH CYIIECTBEHHBIE OCOOEHHOCTH PAa3HBIX YPOBHEH OpraHU3AINH KU3HU;

* YCTaHaBJIMBATh CBSI3b CTPOCHUS U (PYHKIUH OCHOBHBIX OHOJIOTMYECKHX MaKpOMOJIEKYN, UX DPOJib B
nporeccax KIETOYHOTO MEeTaboIu3Ma;

e pemaTh 3aJadud Ha onpeaesieHne mnocieaoBatenbHocTH HykiaeotunoB JHK wum wuPHK (MPHK),
antukonoHoB TPHK, mocienoBaTenbHOCTH aMHHOKHCIOT B MOJIEKYJe Oelika, TMPUMEHSsT 3HAHUS O PEaKIUsIX
MaTPUYHOTO CHHTE3a, TeHETUYECKOM KOJIe, IPUHIIUIIE KOMIUIEMEHTaPHOCTH;

* JIeNaTh BBIBOJBI 00 M3MEHEHUSIX, KOTOpPbIE MPOU30MAYT B IMpOIEccax MATPUYHOTO CHUHTE3a, B CIydae
M3MEHEHHUS Mocae0BaTeIbHOCTH HyKieoTua0B JIHK;

¢ CpaBHUBATH (1)8.3]:1 ACJICHHA KIICTKHW; PpCUIATh 3aa4u Ha OIPCACICHHUC W CPABHCHUC KOJIUYCCTBA
reHeTuyeckoro marepuana (xpomocom u JIHK) B kjeTkax MHOTOKJIETOYHBIX OPraHM3MOB B pas3HbIX (pazax
KJIETOYHOT'O 1IUKIJIA;

* BBIABIIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHMS KJIETOK OPraHM3MOB Pa3HbIX LAPCTB >KUBON MPHUPOJIBI,
yCTaHaBJIMBATh B3aUMOCBS3b CTPOCHUS U (PYHKIUI YyacTel M OpraHOUI0B KIETKHU;



* 00OCHOBBIBAaTh B3aUMOCBSI3b IUIACTHYECKOTO M JHEPreTUYECKOro OOMEHOB; CpaBHUBATH IPOLIECCHI
IUTACTUYECKOTO M SHEPTEeTUIECKOT0 0OMEHOB, MTPOUCXOIAIINX B KIETKAX KUBBIX OPTaHU3MOB;

* OIpeAeNsiTh KOJIMYECTBO XPOMOCOM B KJIETKaX pAacTeHUH OCHOBHBIX OTAENOB Ha pa3HBIX 3Tamax
YKU3HEHHOTO 1MKJIA;

* peliaTh TeHEeTUYECKHe 3a/1a4l Ha TUTHOPUAHOE CKPEIIMBAaHUE, CLEIUICHHOE (B TOM YHCIIE CLEIMJICHHOE C
[I0JIOM)  HaclIleJOBaHWE, AaHAJIM3HUPYIOIIEE CKpEIMBAaHUE, [PUMEHSS 3aKOHbl  HACJIEJCTBEHHOCTH W
3aKOHOMEPHOCTH CLICTIJICHHOT'O HACJIeOBAHMUS,

* pacKkpbIBaTh MPHYUHBI HACJEACTBEHHBIX 3a00JICBaHMiA, apryMEHTUPOBaTh HEOOXOIUMOCTH Mep
IpenynpexIeHUs] TaKuX 3a001eBaHMi;

¢ CpaBHUBATh Pa3HbIC CHOCO6I)I PASMHOKCHHA OPraHU3MOB;

* XapaKTepU30BaTh OCHOBHBIE ATAlbl OHTOT€HE3a OPTraHU3MOB;

¢ BBIABJIATH HNPHUYMHBI U CYIICCTBCHHBLIC MNPU3HAKHU MOIIPI(i)HKB,IIHOHHOfI u MYTaHHOHHOﬁ HU3MCHYHNBOCTH,
000CHOBBIBATh POJIb N3MEHUYUBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM OTOOPE;

* 000CHOBBIBATh 3HAUYCHHUE PA3HBIX METOAOB CEJIEKIIMH B CO3/IaHUHM COPTOB PACTCHUH, MOPOJ )KUBOTHBIX U
HITAMMOB MUKPOOPTaHU3MOB;

* 00OCHOBBIBAThH MPUYIUHBI U3MCHACMOCTH U MHOFOO6p8.31/I$I BUI0B, IIPUMCHAA CHUHTCTUYCCKYIO TCOPHIO
9BOJIIOLINH;

® XapaKTCpU30BaThb MHOMYJIWIO KaK CAWMHUIY 3BOJIIOLIKWH, BHJ KaK CUCTCMATHYCCKYIO KAaTCropvio M KakK
pE3yNbTAT 3BOJIOLINY;

* YCTAHABIIMBATh CBS3b CTPYKTYPHI U CBOMCTB 3KOCHCTEMBI;

* COCTaBIIATh CXEMBI MEPEHOCA BEIIECTB U DHEPIHMH B DKOCHCTEME (CeTH MUTAaHMs), IPOTHO3UPOBATH UX
NU3MCHCHHS B 3aBUCUMOCTH OT UIBMCHCHU S (i)aKTOpOB CpCanl;

* APrYMEHTHPOBATH COOCTBEHHYIO MO3UIINIO TI0 OTHOIICHUIO K IKOJIIOTUYECKUM MPOoOJieMaM U MOBEICHHUIO B
MIPUPOJTHON CpeJie;

* 000CHOBBIBATh HEOOXOJUMOCTh YCTOMYMBOTO Pa3BUTHUS KaK YCIOBUSI COXpaHEeHUs Onochepsr;

* OOCHUBATH MPAKTHYICCKOEC U OTUYCCKOC 3HAYCHHUEC COBPCMECHHBIX I/ICCHG}IOB&HHP'I B 6I/IOJ'IOFI/II/I, MCEIUINHE,
9KOJIOTHH, OMOTEXHOJIOTUH; OOOCHOBBIBATH COOCTBEHHYIO OLICHKY;

* BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COAEpkKaHUsI MPoOIeMy U apryMEHTUPOBAHHO €€ OOBSACHATD;

* MPEACTaBIATh OMOJIOTUYECKYI0 MH(POPMAIIMIO B BHJIE TEKCTa, TAOIHIIBI, CXeMbl, Tpaduka, JUarpaMMmbl U
JieaTh BBIBOJBI HA OCHOBAHMM NPEJCTABICHHBIX JaHHBIX; IMpPeoOpazoBbIBaTh Ipaduk, Tabmully, Iuarpammy,
CXEeMY B TEKCT OMOJIOTHYECKOTO COJEPKaHUSI.

BbinycKHHK Ha yIiIy0JeHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUYHTHCS .

* OPraHU30BBIBATH U MIPOBOANTH WHANBUIYATBHYIO MCCIEJOBATEIBCKYIO JIESITEIbHOCTD O OHOIOTHH (MIIH
pa3pabaTbiBaTh WHAMBUIYAIbHBIM MPOEKT): BBLABUraTh T'HIIOTE3bl, IUIAHUPOBATH paboTy, OTOMpaTh H
peoOpa3oBhIBaTh HEOOXOAUMYIO MH(OPMANHNIO, MPOBOANUTH AKCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YIBTATHI,
ACJIaTh BBIBOABI HAa OCHOBE IMMOJTYYCHHBIX PC3YJIbTATOB, IPCACTABIIATE IPOAYKT CBOUX HCCHCI[OBaHI/IfI;

* IPOTHO3UPOBATH TTOCIEICTBHIS COOCTBEHHBIX HCCIICAOBAHNI C YIETOM STHUECKHX HOPM M DKOJIOTHYECKUX
TpeOOBaHUH;

* BBIJICJIATH CYIIECTBEHHbIE OCOOCHHOCTH XKM3HEHHBIX IIHKJIOB MPEICTABUTEIICH Pa3HBIX OT/AEIOB PACTCHUH
W THUIIOB )XUBOTHBIX,; I/1306pa)KaTb [UKJIBI Pa3BUTUA B BUIC CXCM;

* aHAIM3WPOBATh M WCIOJIB30BaTh B PEHICHWH y4YEOHBIX M HMCCIEAOBATEIbCKHUX 3a/1a4 MH(OPMALHUIO O
COBPCMCHHBIX UCCJIICIOBAHUAX B 6I/IOJIOI‘I/II/I, MCAUIIMHE U DKOJIOT'UH,

* apryMEHTHPOBaTh HEOOXOAMMOCTh CHHTE3a €CTECTBEHHOHAyYHOI'O M COLIMOTYMAaHHUTAPHOI'O 3HAHMS B
310Xy MH(GOPMAITMOHHON TUBHIIM3AIINY;

* MOJIEJIMPOBATh U3MEHEHUE SKOCUCTEM MO/ BIMSHUEM PA3IUYHBIX IPYMI (PaKTOPOB OKPYKAIOLIEH Cpelibl;

® BBIABJIATE B IPOLECCE I/ICCJ'IGI[OB&TGJ'IBCKOﬁ ACATCIBHOCTH MOCJICACTBUA aHTPOIIOTCHHOTI'O BOSI[GI\/'ICTBI/ISI Ha
9KOCHCTEMBI CBOETO PEeroHa, MpeasiaraTh ClocoObl CHUKEHUSI aHTPOIIOTEHHOTO BO3/ICHCTBUS HA SKOCUCTEMBI;

¢ HCIIOJIBb30BAaTh HpI/IO6p€TéHHI>I€ KOMIICTCHIIMU B HpaKTquCKOﬁ JACATCIIBHOCTH U HOBCGI[HGBHOI\/JI JKH3HU,
JUId TIPUOOpPETeHHs OmbITa AEATEIbHOCTH, MPEIIIECTBYIOMIEH MPOo(hecCHOHANIbHOM, B OCHOBE KOTOPOW JICKHUT
Omosorus Kak yueOHbIi peaMer.



CucTeMa OlleHKH JIOCTHKEHHI VUAIUXCS

Ouyenka npaKmuyeckKux yMeHuil yuauuxcs.

O1eHKa yMEHUI CTABUTH OMBITHI.

OT1MeTKa «5»:

- IPaBWJILHO OMpEeIicHa IIENb OTIbITa;

- CaMOCTOSITENIFHO M MTOCIIE0BATENHHO TIPOBEICHBI TOA00p 000pynOBaHHS U 0OBEKTOB, a TaK)Ke padoTa Mo 3aKiIagKe
OIBITA;

- Hay4YHO, TPaMOTHO, JIOTHYHO ONHCaHbI HAOIOEHHUS U CPOPMYITHUPOBAHBI BBIBOIBI U3 OTIBITA.

OT1meTka «4»:

- IPaBWJILHO OTIPEZIeTIeHA IENb OTIBITA;

- CaMOCTOSTEIHHO MPOBEICHA paboTa 1Mo MoAdOpy 000PYAOBaHUsS, OOBEKTOR;

- TIpM 3aKJaJKe OIbITa JOMyCKAaroTcs: 1-2 ommOKHW, B IEOM TPaMOTHO W JIOTUYHO OIMHCAaHBI HAOIOIEHUS,
c(hOopMyIIUPOBaHBI OCHOBHBIC BBIBOJIBI U3 OIIBITA;

- B OIITMCaHUN Ha6_HIOIIeHPII>1 AONYIIEHbI HETOYHOCTH, BBIBO/JIbI HETIOJITHEBIC.

O1MeTKa «3»:

- IPaBHJILHO OIpe/esicHa 1ejb OIbITa, MoA00p 000pyHOBaHMS U 00BEKTOB; PAa0OTHI 110 3aKJIAJKE OIbITA MPOBEICHBI C
MIOMOIIIBIO YUHTEIS;

-A0IMYIIEHbI HECTOYHOCTH 1 OIINOKH B 3aKJIaJIK€ OIIbITa, HallTMCaHU U Ha6J'IIOI[CHI/IH, q)OpMPIpOBaHI/II/I BBIBOIOB.

OTmeTKa «2»:

- HE OIpEeJIEIICHa CAaMOCTOSTEIBHO 11EJIb OIIbITa, HE IIOJITOTOBJICHO HY)KHOE 000pYyI0BaHHKE;

- IOTIYIIIEHBI CYIECTBEHHBIE OIIMOKH TPH 3aKJaJIKE OTBITa U er0 0()OpMIICHHH.

Ouyenka ymeHuil npoeooums HadII00eHUA.
Yyumenv dondicen yuumvieamo:

- MPaBIIILHOCTH TIPOBE/ICHUS;

- YMEHHUS BBIACHATH CYIICCTBCHHBIC NPU3HAKH, JIOTMYHOCTh M OHOJIOTMYECKYIO TPaMOTHOCTh B OQopMiIcHUU
PE3yNbTaTOB HAOIOJCHUNA U B BRIBOJIAX.

OtrMmeTKa «5»:

- MPaBWJILHO T10 33JIaHUIO TTPOBEICHO HAOIIOICHHUE;

- BBIJICNICHBl CYIIECTBCHHBIC INPU3HAKH, JIOTUYHOCTh W HAy4YHas TIPaMOTHOCTh B O(OpPMIICHHH pPE3yJIbTaToOB
HAOJIFOIEHUH M B BBIBOIAX.

OtrMmeTka «4»:

- PaBUJILHO T10 33JIaHUIO TTPOBEICHO HAOIIOICHHUE;

- TIPY BBIICTICHUH CYIECTBEHHBIX MIPU3HAKOB y HA0I0ITaeMoro 00beKTa (Tpoliecca) Ha3BaHbl BTOPOCTETICHHBIE;

- IOTyIleHa HEOPEKHOCTh B 0()OPMIICHUN HAOJFOCHUH 1 BHIBOJIOB.

OtMmeTka «3»:

- TOTYIIIEHBI HETOYHOCTH, 1-2 OMMOKY B TIPOBEICHUHN HAOIIOIEHUH 110 3aIaHUI0 YIUTEIIS;

- TIpY BBIICTICHUH CYIIIECTBEHHBIX IPU3HAKOB y HA0IIF01aeMoro 00BeKTa (TIpoliecca) Bl EICHBI TN HEKOTOPHIE;

- nomyineHsl 1-2 omubku B opopmiieHHH HAOJIOICHHI U BHIBOIOB.

OTMmeTKa «2»:

- IOTYIIEHBI 3-4 OMMOKK B IPOBEIACHUN HAOIOACHU 110 3aIaHUI0 YUUTEIIS;

- HETIPaBUJIHLHO BBIZIECIICHBI IPU3HAKN HA0IIt01aeMoro 00bekTa (Tiporrecca);

- IOTYIIEHBI 3-4 omMOKK B 0)OPMIICHUM HAOJIIOICHUI U BBIBOJIOB.

Konumpons 3nanuii 6 popme ycmHuuvix omeemoes y4amjuxcs
OtMmeTKa «5»:
- CTaBUTCS, €CITU JIOTHIECKH ITOCIIEI0BATEIHHO IMMOTHOCTRIO PACKPHIT OTBET Ha BOTIPOC, CAMOCTOSTEIIEHO 0OOCHOBAH H
MIPOWJUTIOCTPUPOBAH, CII€JIaH BBIBOJI, BO BPEMsI OTBETA UCIOJIB30BAJIACH HAyUYHAS] TEPMUHOJIOTHS.
OTMeTKa «4».
- CTaBWTCS, €CIIM TIPYU TPABWIHHOM OTBETE YYaIMiCSd HE CIIOCOOCH CaMOCTOSITENIbHO M TIOJMHO OOOCHOBaTh U
MPOWJLTIOCTPUPOBATH €TO.
OtMmeTka «3»:
- CTaBUTCS, €CJIM y4alllUicsl JA€T HEe TOYHBIA WM HE MOJIHBIA OTBET Ha IMOCTABJIEHHBIM BOMPOC, HE MPAaBUIBHO
MIPOU3HOCHT OMOJIOTHYECKHE TEPMUHBI, HE MOXKET TOYHO ¢(hOPMYyIUPOBaTh, 000CHOBATH CBOW OTBET.
OtMmeTKa «2»:
- CTAaBUTCA, €CJIM y4dalluics OaéT He MpaBWIbHBIA OTBET HA MOCTABJICHHBIA BONPOC, HE JEMOHCTPUPYET YMEHHE
WCII0JIb30BaTh IPU OTBETE WILIIOCTPATUBHBIA MaTepHral.



Ouenka 0esmenbHOCIU YUauuxcsa npu padome ¢ pucCyHKaAMu, cXxemamu, madauuyamu

OT1meTtka «5»

- CTaBUTCA, €CJIN pa60Ta BBIIIOJTHCHA TOYHO, €CTh o0o3HaveHus U MOANMUCH, TMPaBUJIBHO YCTAaHOBJICHBI IPUYWHHO -
CJICZICTBEHHBIE, IPOCTPAHCTBEHHBIE 1 BPEMEHHBIE CBSI3H, IIPH OIMMMCAHWUU HCIIONB3YIOTCS TOJNBKO CYIIECTBEHHBIE PU3HAKH,
CJICJIaHbI BBIBOJbI.

Ot1MmeTka «4»

- CTaBUTCH, €CJIM €CTb HCTOYHOCTL MNPH BBIIIOJHCHUHU PUCYHKOB, CXEM, Ta6HI/IH, HC BJIMAIOINHUX OTPULATCIHLHO Ha
pe3yapTaT paboThl, OTCYTCTBYIOT 0003HAYEHUS U TIOJIITUCH; €CTh OIINOKH B CpaBHEHHH OOBEKTOB, WX KiacCH(UKAIIMU Ha
TPYIIIBI IO CYIIECTBEHHBIM MTPU3HAKAM.

O1™MeTKa «3»

- CTaBUTCS, €CJIM MPHU ONMUCAHUH OOBEKTOB MPEOOIaTar0T HECYIIESCTBCHHBIC €r0 MPU3HAKU, YYallUHCS HE MOXKET
MOATBEPUTH CBOM OTBET CXEMOM, PUCYHKOM.

OT1MeTKa «2»

- CTaBUTCS, €CIIM yUalIMCA HE 3HaeT (PaKTHIECKU MaTepual, MPOABISET OTCYTCTBUE YMEHHUS BBITIONHATHh PUCYHKH,
CXEMBI, HENPaBUJIHHO 3aMOJHSET TaOIHUIIBL.

OueHnka npakmuueckux u 1a06opamopHvix pabom

Onenka «5»:

- maboparopHasi pa0oTa BHIIOJIHEHA B TIOJHOM OOBEME C COONIOIEHMEM HEOOXOIUMON MOCIeN0BaTEILHOCTH
HpOBe):[eHI/ISI OIIBITOB U I/I3MepeHI/II/I;

- YYaIuiicss caMOCTOSITENIFHO M PAallMOHAIIFHO CMOHTHPOBAN HEOOXOAMMOE OO0OPYIOBaHWE, BCE OMBITHI MPOBEN B
YCJ'IOBI/ISIX nu pe>1<1/IMax, OGCCHC‘-II/IB&IOHII/IX nonyquHe HpaBI/IJ'II)HI)IX peSy.HI)TaTOB 1 BBIBOOAOB, CO6JHOI[3JI Tpe6OBaHI/ISI
0e301acHOCTH TPy/a;

- B OT‘IéTC HpaBI/IJ'H)HO nu aKKypaTHO BBITIOJIHUJI BCE 3aIlvCH, Ta6J'II/IHI)I, pI/ICyHKI/I, 1ICpTC)KI/I, Fpa(l)I/IKI/I, BBIYUCICHUA,
MIPABWIJIHHO BEHITIOJTHUJ aHATTN3 TTOTPENTHOCTE.

Ouenka «4»:

- BBHINIOJTHEHUE JabopaTopHOW pabOTHI YIOBIIETBOPSIET OCHOBHBEIM TPEOOBAHMAM K OTBETY Ha OIEHKY «5», HO
yYaIMiCcs JOIyCTHI HeJOUYETHI I HErpyOble OIIMOKHM, HE TIOBIUSBIINE HA PE3YJIbTAThl BHIMIOJHEHUS PaOOTHI.

Ouenka «3»

- pe3yJbTaT BHIMIOJHEHHOW YacTH JIA0OPATOPHOI pabOThI TAKOB, YTO MO3BOJISIET MONYYUTh MPABHIBHBINA BBEIBOJI, HO B
Xonae HpOBeJIeHPISI OIIbITa U I/ISMepeHI/Iﬁ 6BUII/I IIOHYIIIGHBI OIHI/I6KI/I.

Onenka «2»

- pe3yJibTaThl BBIMIOJHEHUS J1a0opaTOpHON pPabOThI HE MO3BOJISIOT CICNaTh MPABUJIBHBIA BBIBOJ, HM3MEPEHHS,
BBIYMCIICHUS, HAOIIOIEHUS TIPOM3BOIMIIACH HEMPABUIIBHO.

3. Coep:xaHne Y4eOHOH POrpaMMbl

Pasznesa 1. Beexenue B kypce ouosiornu 10-11 kaaccos (/5 uacos)

1. Buonozcua kak Hayka u_eé npukiadnoe snavenue (5 uacos)

Beenenue: 3amaun Kypca 6MOIOTHH B cTapiiei mkosne. buonorus kak Hayka o xuBoM. OTpacinu 6uonoruu, eé
CBSI3M C JpYrMMH HayKaMmu. buonormyeckoe pasHooOpazue Kak mpoOieMa B HCTOPHUM HAayKd OWOJIOTHH.
[lpaktuueckast Ouonoruss u e€ 3HaueHue. buorexHonorus. buonuka. Ponp Ouonoruueckux 3HaHUNA B
GbopMHpPOBaHUM COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTuHbl Mupa. Oco3HaHUE I[IEHHOCTH U3Y4YCHUS
OMOJOTUYECKUX BUIOB.

Oxkckypcusi. Maoroobpasue BugoB. Ce30HHBIE U3MEHEHHUS B TIPUPOJIE.

2. Obuwiue buonozuyueckue sasaenus u memoowvt ux ucciaedosanusn (10 uacos)

OcHoBHbIE cBOMCTBa *HU3HHU. OOIIME NpU3HAKU OMOJIOTHYECKUX cUCTeM. OTIMUUTENbHBIE TPU3HAKH KHBOTO OT
HexxuBoro.OnpeiesieHue NOHATUS «KHU3Hb». bruocrucreMa kak 0ObEKT M3Y4eHHsS OMOJIOTMHU U KaK CTPYKTypHas
eIMHMLA )XKUBOM MaTepuu. CTPYKTypHbIE YPOBHHM OPTaHMU3ALMM JKUBOM IPUPOIBI: MOJEKYJISIPHBINA, KIETOYHBIN,
OpraHU3MEHHBIN, TMOMYJISIUOHHO-BUAOBOM, OMOreoneHOTHYECKHU, OunochepHsii. MeTonbl OHMOIOTHYECKUX
uccnenoBanuii. HaGmroieHune, 5KCIEpUMEHT, ONMCaHUe, H3MEPEHHE U ONpeiesIeHIe BUI0B KaK METO/Ibl U3yUYEHUS
npupoibl. MonenupoBaHue 1 MOHUTOPUHT. Onpe/ienieHrne BU0B paCTeHUH U KUBOTHBIX.

JlaGopaTopHble pabothl. [IpuroroBneHne MUKpoIpenapara Ajis pacCMOTPEHHUs KJIETOYHOI'O CTPOEHHUS JIMCTa
9j07eM W HaONIoAeHHe 3a JBWKEHHEM LUTOIIa3Mbl. PaccMoTpeHue mMoa MHUKPOCKONOM HHQY30pui, HX
JBIOKEHUs. MeToauka paboThl ¢ ONpeeIUTENIMUA PACTEHUH U )KUBOTHBIX.




Pasnea 2. BuocdepHblii ypOBEeHL OPraHu3anuu ;ku3HM (25 yacos)

3. Yuenue o ouocghepe (4 uaca)

[onsitne o 6mocdepe. I'panniel m cTpykTypa O6uochepsl. OyHKIMOHATIBHAA CTPYKTypa Omochepsl. YueHue
B.U.Bepnazackoro o >xuBoM BemecTBe Onocdepsl. JKuBoe BemecTBo u ero ocodeHHoCTH. DYHKINU KUBOTO
BelecTBa B Ouocdepe.

4. IIpoucxoacoenue rxcusozo sewecmea (8 uacos)

I'nnore3bl MPOUCXOKIEHUS >KUBOTO BellecTBa Ha 3emie, MX aHauu3 U oueHka. COBpeMEHHbIe THMIOTE3bI
npoucxoxaeHus xu3Hu (A.M.Onmapun u Jx. Xonngein). IlpeabicTopusi MpOUCXOXKIEHUS KUBOTO Ha 3eMIe.
OU3MKO-XUMHUYECKas 3BOJIIOLMSA B pa3BUTHM Ouocdepsl. DTanbl BO3HUKHOBEHHUS JXKU3HM Ha 3emuie. DTalbl
IBOJIIOIMHM OPTaHUYECKOTO MHpa M €€ 3HaueHUe B Pa3sBUTHU OMocdepsl. DBomonus O6uochepsl. XpOHOIOTHS
pa3BUTHA KU3HU Ha 3eMiIe.

5. Buocghepa kax znobanvnas ouocucmema (6 vacos)

Buocdepa kak rinodanpHas Onocucrema u sKocuctemMa. OyHKIMOHAIBHAS HEOIHOPOIHOCTh JKUBOTO BEILECTBA.
OcoOenHoctu pacmnpeneneHus 6uomacchl Ha 3emie. KpyroBopoTsl BellecTB M MOTOKH IHEPrUM B Ouocdepe.
buosiornyeckuii KpyroBopoT M €ro 3HaueHWe. bHOoreHHas Murpamuss atoMoB. MeXaHU3Mbl YCTOWYHMBOCTH
ouocdepsl.

6. Ycnosus sicusnu 6 ouocghepe (7 uacos).

VYcnoBus xu3Hu Ha 3emuie. Cpenpl )KU3HU Ha 3emiie. DKojloruueckue GakTopsl U Ux 3HadeHue. KommiuekcHoe

neiictBue (hakTopoB cpeabl Ha opraHusMmbl. OOIIMe 3aKOHOMEPHOCTH BIIMSHHS JKOJIOTMYECKUX (aKTOPOB Ha

opraHusM. 3akOH oNTHUMyMa. 3aKOH MUHUMyMa. buonormdeckue putmpl. dortonepuoausMm. AOHOTHYECKHE,

OMOTHYECKHE U aHTPONOreHHbIe (hakTophl. YenoBek Kak xutenb 6uocgepsl. [Tonstue o Hoocdepe. ['modanbHbIE

U3MEHEHHUs1 B Ouocgepe, BbI3BaHHBIE JEATEIBHOCTHIO YenoBeka. [Ipobiema ycTOWYMBOro pa3BuTusi OUoChepsl.
Ocobennoctu OnochepHOro ypoBHs )KMBOH MaTepUH U €ro poiib B o0ecrneyeHnu *Ku3Hu Ha 3emie. Poib

B3aMMOOTHOIICHUH YeJI0BEKa U MPUPOJIbl B pa3BuTuu Ouocdepsl. JKuBoit MUp 1 KyJIbTypa.

JlaGopaTopHble paboThl. OmnpepeneHue NBUIEBOIO 3arps3HEHUS BO3AyXa B TIOMELICHMM W Ha YIIHIIE.

OmnpeneneHre XUMUYECKOTO 3arpsi3HEHUS] BO3AyXa C MOMOUIbI0 OMOMHAMKATOpoB. OrpeaeneHue 3arpsa3HeHUs

BOJIbI B BojloéMe. McceenoBanue Boio3anacaromnei criocOOHOCTH 3€TIEHBIX U C(ParHOBBIX MXOB.

Oxckypeus. KnBoi Mup Bokpyr Hac. [Ipuémel onucanns pacTUTENBHOTO MOKPOBA BO3JIE IIKOJBI.

Paznen 3. buoreoneHoTHYECKHii YPOBEHb OPraHM3AIMM KU3HHU (27 uacos)

7. Ilpupoonoe coodwecmeo Kkak ouozeouenos u Ikocucmema (17 uacos)

buoreonieno3 kak yactb 6uocdepsl. broreorenos kak 6mocucreMa u 0COOBIN YPOBEHb OpraHU3aIMU KU3HU.
buoreoneHo3sl Kak CTPYKTypHBIE KOMIIOHEHTHI Ouochepbl. [loHsATHA: «OHOTEOIEeHO3», «OUOIEHO3Y,
«oKkocucremMay. CTpykrypa 3KocucTeMbl. OYHKIMOHAIBHBIE KOMIIOHEHTHI SKOCHCTEMBI. [IOHATHSA: «3KOTOI» U
«Ouotomn». [IpocTpaHcTBeHHAs! M BUAOBAsI CTPYKTypa OHOreoleHo3a. XapakTepucTuku ouoreonenosa. [lumienbie
cBi3u B oIKocucteme. Tpoduueckne ypoBHU. Tumbel numensix wneneil. [lupamuasl uucen. IlpaBuia
9KOJIOTHYECKON mupaMuabl. KpyroBopoT BellecTB U MpeBpallleHus >Hepruu B OuoreouneHoze. CrTpoeHue u
CBOICTBAa OHMOreorneHo3a (3KOCHUCTEMbI). ODKOJOTHYECKHME HHUIIM W IKU3HEHHbIE (OPMBI OpPraHHU3MOB B
6uoreonieHo3e. Tumbl cBsA3el W 3aBUCUMOCTe B OuoreorneHoze. CHCTEMBI «XMIIHHK-XEPTBa», «Hapa3uT-
xo3stHy. [Iprcnocobnenns opraHu3MoB K COBMECTHOH JKM3HU B OMoreorieHo3ax. CaMoperyssiius B 9KOCHCTEME.
VYcTolunBOCTh M TMHAMMKA 3KOCHCTEM. 3aposkAeHne U cMeHa OuoreoreHo3oB. [lonsatue o cykneccun. Ctaauu
pa3ButTusi OuoreorieHo30B. CyTouHble M3MEHEHU B OuoreoreHo3e. Ce30HHBIE M3MEHEHHUsT B OHMOreoIeHO3e.
Buoreoneno3 kak 6uocuctemMa u 0coObli YpOBEHb OpraHU3alUH KU3HH.

8. Muozooopasue ouozeouenosos u ux snauenue (10 uacos)

MHoroo6pa3ue OHMOTeoleH030B (9KocHcTeM) B mpupoae. Bomubie skocucteMbl. CyXOImyTHBIE OHOTEOIEHO3HI.
HckyccTBeHHBIE  OHMOTEOLIEHO3bI-  arpOdKOCHCTeMbI(arpoOouoneHo3sl).  CpaBHUTENbHAs — XapaKTePUCTHKA
€CTECTBCHHBIX KOCHCTEM W arpodkocucteM. CoxpaHEHHE pa3HOOOpa3Ws IKOCHCTEM. BiusiHuEe AeATeIIbHOCTH




YesoBeKa Ha OMoreoreHo3bl. Mcnoap30Banne OMOTeOIICHO30B B UCTOPUH YeJIOBEYECTBA. JKOJIOTUICCKHIE 3aKOHBI
IIPUPOAONOIb30BaHus. JKuBas Npupoa B IUTEPATYPE U HAPOJHOM TBOPUYECTBE.

JlaGopaTopHbie paboThl. MccnemoBaHue 4YepT MPUCTIOCOOTICHHOCTH PACTEHHIA U KHBOTHBIX K YCIIOBUSIM JKU3HU B
JecHOM OuoreoreHosze. PaccMoTpeHne TpPHUMEpPOB >KU3HEHHBIX (OPM Yy PACTCHHM, SKOJOTUYECKUX HHUII
KHUBOTHBIX. CpaBHEHHE OCOOCHHOCTEH OPTraHW3MOB W3 pa3HbIX sAPYcoB.OIEHKA 3KOJIOTMYECKOTO COCTOSTHHUS
ra3oHa, Ipuieraroero K mkosue. Onucanue npupoaHoro coodmiecTsa. CocTaBIeHHE CXEM MEPEHOCA BEIIECTB U
9HEpPruHM B dKOocHcTeMax. MccnemoBaHre M3MEHEHHH B SKOCHUCTEMaxX Ha OHMOJIOTHUECKUX MOJeNsX. PemieHue
HKOJIOTHUECKUX 3324 N0 MaTepHraiam 3abaikaibCKOro Kpasi.

OKCKYpcHs. AHTPOIOTCHHOE BIUSHHE HAa TNPHUPOJHBIA OuoreoneHo3. [lpupomHas skocuctema (Jiec, Iyr,
BOJ0EM). ArposkocuctemMa (1oJie, can).

Paznen 4. [lonyJisinoHHO-BUI0BOI YPOBeHb kU3HU (35 uacos)

9. Buo u sudooopazosanue (12 uacos)

Bun, ero xapakrepuctuka u ctpykrypa. Kpurepuun Bupa.llomymnsnus kak CTpyKTypHas €QUHMIIA BHJA U Kak
¢dopma ero cymectBoBaHus. Tunbl monmyssimuid. Ilonmymsinus Kak CTPYKTYPHBIH KOMIOHEHT OHOT€OIEHO30B.
[Monynsuust kak sJeMeHTapHas equHuua sBoitoluu. [loHstne o reHodonae nomymsuuu. MccnemoBaHus
C.C.YUerBepukoBa. [loHaTne 0 MHKPOIBOJIOLIMUA U OOpa30BaHUU BUIOB. DJIEMEHTApHBIE (PAKTOPBI SBOJIOIUH.
JBwxyume cuiabl 3BofOLUH. EcTecTBeHHBIH OTOOp- TIUIaBHBIA JBMWOKYILUH (akrop sBomouun. DopMmel
€CTeCTBEHHOro otrbopa. B3auMmocBsa3b ABWXKYIIMX Ccuil 3BoioIMU. MckyccTBeHHBIH OTOOp Kak (akTop
yBEIUUEHUs] OMOJIOTHUECKOro pazHooOpasus. BunooOpa3oBaHnue —Iporece yBeauyeHst BUJOB Ha 3eMile.
JlaGopaTopHblie paboThl. 3HAYEHUE UCKYCCTBEHHOTO OTOOpA.

10. IIpoucxosncoenue u smanwt 360110uuu yenosexa (7 uacos)

BunooOpa3oBaHue-nyTb MPOUCXOXKIACHHUSA dYenoBeka. MecTo uelloBeka B cHUCTeMe XHMBOro mupa. IlonsaTus
«TOMUHUIB» W «HOHruael». IIpeamectBeHHuMKH denoBeka. [lonmysAIMOHHAs KOHUENUUS IMPOUCXOKIACHUS
YeJoBeKa. OTalbl 3BOJIOLMU dYeloBeka. McTopus u3ydeHus aHTpornoreHesa.  OCOOEHHOCTH HBOJIOIUH
yesoBeKa. YelmoBeK KaK YHUKaJIbHBIA BUJI )KMBOW NpUpoabl. [lonuTunnyaHeiil Xapaktep Buga YeaoBek pa3yMHBI.
Paccenenue yenoBeka 1o 3eMHOMy miapy. YesoBedeckue pachl M TMIIOTE3Bl MPOUCXOXIAeHUA pac. Haxonku
NAJICOIUTHYECKOTO YeJI0BEeKa Ha Tepputopun Poccnn.

11. Yuenue 00 360110uuu u e20 snauenue (10 uacos)

Pa3BuTHEe SBOMIOIMOHHBIX UAEH B wuctopuu Ouonoruu. 3HadeHwe pador K.JIunnaes. 3HaueHue pabOT
K.b.Jlamapka u »3BomormonHoi Teopun Y.Jlapsuna. Teopus Y.JlapBuna o6 »Bomoruu. Poibs 3BOTIONMOHHON
Teopud B (HOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTuHbI Mupa. CoBpeMeHHOe yueHue 00
sBoJionMu. CHHTETHYECKasi TEOpHsl IBOIIOIMU. JloKa3aTeabCTBa IBOJIIOIMU KMBOM MPUPOIbl. buoreneTnueckui
3aKOH. 3aKOH 3apOJBIIIEBOTO CXOAcTBa (3akoH bopa). OcCHOBHBIE HamNpaBlIEHHUS 3BOJIIONUU: apoMopdo3,
uaunoanantanwus, nereneparnus (A.H Cesepuos, W.N.IlImaneraysen). [IpuarHbl GMOTOTHYECKOTO Mporpecca u
Oounonorudeckoro perpecca. OcHOBHbIE apoMOpP(O3bl B DBOJIOIMU PACTEHUN M KUBOTHBIX. CHCTEMa KUBBIX
opranu3mMoB Ha 3emjie. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIONUU. Pe3ynbraThl 3Bomonun. dopmMupoBaHue
npUcnocoOJIeHHOCTH K cpene oOutanusa. OOpazoBaHHe HOBBIX BHUIOB. CrocoObl BHI000pa3oBaHus. MUKpO- U
Makpos3Boitonus. CoxpaHeHHe MHOroodpasusi BHUIOB- OCHOBa ycToilunBocTH Ouocdepsl. HoBas cuctema
opraHuueckoro Mmupa. OcoOeHHOCTH NOMYJISIIIMOHHO-BUIOBOTO YPOBHS OpraHU3aluu KU3HU

JlabopartopHble paboThl. BrisiBaeHre apoMop$030B U HANOATANTAIINA Y OPraHU3MOB.

12. Coxpanenue ouopaznooopaszus — nacyuwihas 3zadaua uenoseuyecmea (6 uacos)

[IpoGneMa coxpaHeHUsT OMOJIOTHYECKOT0 pa3zHOooOpa3us. 3HAUYEHHE IWKUX BUJOB DPACTCHUH W IKUBOTHBIX.
['eHodoHa M oXpaHa pelKMX W MCYE3aIMX BUIOB Ha npuMmepe 3abalikanbckoro kpas. IIpoGiema yTpatsl
Ounonoruueckoro pazHooopasus. BcemupHas crpaTerusi coxpaHeHHs IPUPOAHBIX BUJIOB.

JlaGopaTopHble paboThl. M3ydeHne Mop¢oJOrHuecKuX KpUTEpUEB BUAA HA JKMBBIX KOMHATHBIX PACTCHHUSX.
BrisiBnenne mMopgosorndeckux NPU3HAKOB y pa3HbIX BUIOB pona. M3ydeHue pe3yinbTaToB HCKYCCTBEHHOIO
orOopa Ha mpuMepe S0JIOHM U 30JIOTHIX PHIOOK. BrIsgBIeHHE ocoOeHHOCTel copTa y pacTeHuil. BoriBnenue
CBOICTB apoMOp(030B Y pacTEHUI U UINOAJANTALINH Y )KUBOTHBIX. OKkckypcusi.  BeisiBieHue — crnoco6oB
pPa3sMHOXKEHHUs B IPUPOJIe. 3HAKOMCTBO C MHOT000pa3reM COPTOB PACTEHUI U MOPO/]] )KUBOTHBIX.
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4. KanennapHo-temMaTuuyeckoe mianuposanue 10 kiaace

Coaep:kanue yueOHOro MaTepuaJia

XapakTepuCcTHKA OCHOBHBIX BH/10B YU€OHOI 1eSITeJIbHOCTH

Pasnea 1. Beenenne B kypc 0uosnoruu (15 yacoB)

Tema 1. buoJsiorust Kak HayKa 4 ee NPUKJIAJAHOE 3HAYEHHE. (5 YacoB)

buonorus u ee cBsizu ¢ APYIr'UMH HAYKaMHU.

buosnoruyeckoe pasHoobOpasue KaK
npo0JieMa HayKu OMOJIOTUN
Oco3Hanue [ICHHOCTH U3YUYCHUS

OHMOJIOTHYECKUX BHIIOB

[pakTudeckast OMOJIOTHS U €€ 3HAUCHUE
Oo6o6mmaromuii ypok o Teme: bruonorust kak
HayKa U €€ IPUKITaHOC 3HAYCHHE

XapakrepuzoBath «OOIIyr0 OHONOTHIO» Kak yueOHBIH mpeameT o0
OCHOBHBIX 3aKOHAaX >KM3HM Ha BCEX YPOBHSAX €€ OpPTaHU3aIllH; OOBSCHATH
ponb Ouonoruu B (QOPMHUPOBAHUM HAYYHOTO MHUPOBO33PEHHUS U BKIIAJ
OMOJIOTMYECKUX Teopuil B (OPMUPOBAHHE COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA; Ha3bIBaTh HAYKH, MOTPAHUYHBIE C OHOJOTHEH;
dbopmynupoBaTh 3a1aun OOIIeH OMOJIOTHHU, XapaKTEPU30BaTh PA3TUUHBIC
BUJbl JKUBBIX OPraHU3MOB; OOOCHOBHIBATh 3HAYCHHE OHOIOTHYECKOTO
pa3HooOpa3us Isl yCTOMYMBOTO Pa3BUTHS PUPOABI B 00IIecTBa

Ha 3eMJie; OIEHUBATh ITUYECKUE ACMEKThl HEKOTOPHIX HCCIEIOBaHUI B
obnacTu OMOTEXHOJIOTHH (K1IOHUpOBaHUE, HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANIPaBIEHHOE U3MEHEHHE T'€HOMA)

Tema 2. O01mue 0MoI0rMUYEeCKUE SIBJICHUS H MeTOAbI UX HcciaenoBanus. (10 yacos)

OCHOBHBIE CBOMCTBA KU3HU
OrnpeiesieHe MOHATUS KU3HBY

OOmme CBOWMCTBA  JKHUBBIX CHUCTEM  —

ouocucrem.

JI.P. Nel «HabGmroneHue 3a 5KUBOM KIIETKOM»
(Mcnonb3oBanue 000pyA0OBaHHE LEHTPA
«Touka pocra)

OO0Omme CBOWCTBA JKWUBBIX CHUCTEM  —

OMOCHCTEMBI

CTpyKTypHBIE YPOBHU OpTraHU3AIUH KU3HU
MeToanl OMOJIOTMYECKUX HUCCIIE0BaHUI
Ornpenenenne BUAOB PACTEHUN U KUBOTHBIX.
JI.P.Ne2 «Metoauka paboTsI c
ONPEIETUTEISIMUN PACTEHUHN U )KUBOTHBIX)

OHpC,ZleJISITI) YHUBCPCAJIBHLIC TPHU3HAKHU KHBBIX O6'I>GKTOB, OTJIn4aTh UX OT
TeJI He)KUBOW IPUPOBI;

Ha3bIBATh OTJIMYUTCIIBHBIC IIPU3HAKU JKHUBBIX 00BEKTOB OT HCXKHUBbIX,
ONpeNeNiATh CYHIECTBEHHbIE MPU3HAKU IMPUPOIHBIX OHOJOTHYECKUX
CUCTEM, UX TIPOUECCHI, 3aBUCUMOCTDL OT BHETITHEH Cpcanl, CIOCOOHOCTH K
HBOJIIOIMM; ONpEAeNsATh M CpPaBHMBATh MEXIy COOOH CyIlecTBEHHbIE
IpU3HaKW OHOJIOTMUECKUX OOBEKTOB M MPOLECCOB, COBEPIIAIOLINXCA B
YKUBOU ITPUPOJIE HA PA3HBIX YPOBHAX OPTaHU3ALNH KU3HU;

YMETh XapaKTepHU30BaTb OHOCUCTEMBI Pa3HBIX CTPYKTYPHBIX YpOBHEH
OpraHU3aluy )KU3HY;

IJIaHUPOBATh U MPOBOAUTH SKCIICPUMCHTEI, OOBSICHATD PE3YIBTATBI U UX
3HAYEHUE; ONPEAEIATh BUIbI PACTEHUI U JKUBOTHBIX.
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14.

16
17

18
19

20

O6o6marommii  ypok 1o Teme «Oomme
OMOJIOTMYECKHE SBJICHUS W METOMAbI HX
HCCIICOBAHUS

Paspnean I1. buocdepHblit ypoBeHb OpraHu3anuu ;Ku3HM. (25 yacos).

Yyenue o Ouochepe DyHKIMOHATBHAS
CTpYKTYypa 6uochepsl

Yuenne B.U. Bepnanckoro o 6uocdepe
OyHKITMH )KUBOT'O BeliecTBa Onocdepsl
O6o6maromuii ypok 1o TemMe «YYeHHe o
ouochepe»

T'unoressl MIPOUCXOXKICHHUS )KUBOTO
BEIllECTBA Ha 3eMile

Tema 3. Yuenue o 0uocdepe. (4 yaca)
XapakTtepu3oBaTh  Omocepy Kak OHMOCHCTEMY U IKOCHUCTEMY;
paccMaTpuBaTh ~ Ouocdepy Kak  OCOObIf  CTPYKTYpHBIH  YpOBEHb
OpraHu3alv )XKU3HU,
Ha3bIBaTh JTAlbl CTAHOBICHUS M Pa3BUTHUSL OHOCHEPHl B UCTOPUU 3EeMIIH;
packpbeiBaTh ocobeHHoctu ydeHuss B. WM. Bepnamgckoro o Oumocdepe;
06T>HCHSITB MPOUCXOKACHUC U POJIb JKUBOI'O BCIICCTBA B CYIICCTBOBAHUU
o6uochepsr;
OOBSICHATH CYIIHOCTh KpPYrOBOPOTa BEIIECTB W IOTOKAa JHEPrHMU B
ouocdepe;
XapaKTCPHU30BaTb W CpPaBHHUBATL T'HIIOTC3blI IMPOHUCXOKACHUA KU3HMU Ha
3emire;
pacKpeiBaTh CYIIHOCTh JBOJIONUU OWocepbl W HA3BIBATh €€ JTAIlbL;
AQHAIM3UPOBATh M OOBICHATH POJb YENOBEKa Kak (akTropa pa3BUTHS
ounochepsr;
Ha3bIBaTh U XapaKTepU30BaTh Cpelbl XU3HU Ha 3emile KaK yCJIOBHS
0o0WTaHUsI OPraHU3MOB;
OTpeAeNATh M KJIaCCHU(PUIMPOBATh HKOJOTHUECKHe (aKTOphl Cpeabl
00UTaHUA KUBBIX OpTraHNU3MOB;
aHAIM3UPOBATh U olleHHBaTh BKIaa B. . BepHaackoro B pa3BuTHe HayKu
0 3eMJie U B €CTECTBEHHO-HAYYHYIO KAPTUHY MUDA;
NPUMEHATh MeETalmpeIMEeTHble YMEHHUS aHaIU3UpOBaTh, CPABHUBATH,
0000m1aTh, AenaTh BBIBOABI M 3aKIIOYCHHS, IIOJIB30BATHCS amllapaToM
OpPUEHTUPOBKU y4eOHUKA,;
MMPUMCHATH YMCHUA CaMOCTOATECIIBHO HaxXoauThb 6I/IOJ'IOFI/I‘ICCKYIO
UH(POPMALIMIO B PA3HBIX UCTOYHMKAX (TEKCTE y4eOHMKa, JJOMOJHUTEIHHON
JIUTepaType, UHTEPHET-pecypcax).

Tema 4. [IponcxoxkaeHue ;KUBOr0 BelecTna. (8 4acos)
XapakTepu30BaTh MPOUCXOXKJICHHE >KU3HU COTJIACHO HCATHUCTHYCCKOMY
BO33PEHHUIO;
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21

22

23

24
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26
27

28

29
30
31
32
33

COBpeMeHHbIG THUIIOTE3bl BO3HHUKHOBCHUA
KU3ZHU

[IpenpicTopusi MPOUCXOXKACHUS KUBOTO Ha
3emie

Dusuko—xuMmuIecKast SBOJIOOUA IIJIAHCTBI
3emutst

Drarnbl BOSHUKHOBEHUS KU3HU Ha 3emiie
buonornyeckas 3BOJOIIUA B Pa3sBUTHU
ouochepsl

XPpOHOJIOTHSI pa3BUTHS KU3HU HA 3eMIie
O606maromuit YpOK o TeMe:

«HpOI/ICXO)KI[CHI/IC KHUBOI'O Ha 3€MJIC»

pa3nuyaTh BO33PEHUS YUCHBIX-MATEPHAIIUCTOB — CTOPOHHUKOB OMOTEHE3a
1 abuoreHesa;

Ha3blBaTb ~ MMEHAa  E€CTECTBOMCIIBITATENEH,  ONPOBEPruIMX  HUJACHO
CaMOIPOM3BOIBHOTO 3apoxacHus *ku3Hu (D. Pequ, M. M. TepexoBckuid,
JI. Ilactep), u onucbIBaTh IPOBEAECHHbIE HMHU OKCIIEPUMEHTHI;
AQHAMM3UPOBATh U OILECHUBATh THIIOTE3bl MAHCHEPMUU M CTAIIMOHAPHOTO
cocTtosiHusA. OOBACHATH OCHOBHBIE IIOJIOKEHHUSI COBPEMEHHBIX THIIOTE3 O
npoucxoxaenuu xu3nu (A. M. Onapuna u [x. XonaeitHa);

Ha3bIBaTh IKCIEPUMEHTHI, TOKA3bIBAIOLIUE BO3MOKHOCTh BO3HUKHOBEHHS
OpraHUYECKHX COSUHEHHM B YCIOBUIX MEPBOOBITHON 3eMIIy;

OOBSACHATH POJb OMOJIOrMH B (POPMUPOBAHHWU HAYYHOTO MHUPOBO33PEHUS,
BKJIaJla OMOJOrMYecKMX Teopuid B  (OPMHUpPOBAHME COBPEMEHHOMN
€CTECTBEHHOHAYyYHOW KapTHHBI MUDA;

CpaBHMBAaTh U MOSCHATh 3aKOHOMEPHOCTH DPA3BUTHUS JKU3HU HA IUIAHETE,
WUTIOCTPUPOBATH MPOIECCHl KOHKPETHBIMH PUMEPAMH;

CPaBHUBATh pa3Hble OMOJIOrMYeCKUue OOBEKTHI U SIBICHUS, HAXOAUTh Y HUX
YepThl CXOJICTBA U PA3JINYMS;
ONMCHIBATL U  XapaKTEpPHU30BaTh
CTaHOBJICHUS TUTAHETHI 3eMJI;
YCTaHABIMBATh B3aUMOCBSI3H MEX]Y COCTOSSHUEM CpeAbl M HBOJIOLUEH
reocdep MOJIOAOU MJIAHETHI,

paboTath ¢ pa3HBIMM HCTOYHHKAMU OHOJIOTHYECKON WH(pOpMaIMu:
HaXOAUTh OWOJIOTUYECKYI0 HMH(OPMAIMI0 B Pa3IMYHBIX HCTOYHHKAX;
aHAIM3UPOBAThH TE€OXPOHOJOTUYECKHE JTaHHBIE, BBIYJICHATh
MIPEJICTaBUTENECH KUBOTO, XapaKTEPHBIX JIJIS Pa3HbBIX 3.

OpUPOAHBIC  SBJICHUA B IICPUOJ

Tema 5. Buocdepa kak rinodanabHas Ouocucrema. (6 4acos)

buocdepa kak rinobanpHas OuocucTeMa M
IKOCUCTEMA

Kpyrosopor BerniectB B Ouocdepe.

[Ipumepbl KpyroBopoTa BewecTB B Onocdepe
[Ipumepbl KpyroBopoTa BewecTB B Orocdepe
MexaHu3M yCTOHYNBOCTH OHOChEpHI
Oo6o6maromuii ypok mo Teme: «buochepa
Kak rio0anbHas OuocucTeMay

OnpenensiTh CYIIECTBEHHBIE NPU3HAKH OHOJIOTMYECKHUX OOBEKTOB W
IPOIIECCOB, COBEPILIAIOIIMXCS B JKUBOW MpPHUPOJE Ha pa3HBIX YPOBHSIX
OpTaHu3alluy KU3HM,

CPaBHUBaTh MEXAY COOOW MOHATUS «OHMOCHUCTEMa» U «IKOCHUCTEMay;
NPUBOJIUTH JIOKA3aTEbCTBA (apTyMEHTAIIHs) €MHCTBA )KUBOW W HEXKHUBOM
OpUPOABI, B3aMMOCBSI3ed  OpPraHU3MOB U OKpYXKarolied  cpeisl,
HEOOXOJMMOCTH COXPAaHEHUS MHOT000pa3usi BUIOB M JKOCHUCTEM IS
ycToiftunBocTH Onocdepsr;

XapaKTepu30BaTh NPU3HAKH  YCTOHYMBOCTH
MEXaHU3MBbI YCTOWYHBOCTH OHOC(hEpHI.

ouocdeprl, OOBICHATH
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VYcnoBus xKU3HU Ha 3emiie

Okonornyeckre HakTopsl U UX 3HAUCHHUE
UYenoBek Kak >KUTENb Onochepsr

UYenoBek Kak KUTENb Ouocdepsl.

JI.P. No3 «YcnoBus xu3Hu B Onochepe»
OcobGenHocTr OMOC(EPHOTO YPOBHS >KHBOM
MaTepuH M €ro PoJib B 00ECTICUCHUHN KHU3HU
Ha 3emie

B3auMooOTHOIIEHNsT YelloBeKa W IMPHPOJIBI
Kak (akTop pa3BuUTUs drochepsl
O6oOmaromuii  ypok 1o Teme: «YCIoBHsS
KHU3HU B OHochepe»

Tema 6. YcaoBus :xu3Hu B 0uocdepe. (7 yacon)

BeiABsATE mpuCHOCOOUTENbHBIE MPU3HAKA OPraHU3MOB, OOWUTAIOIIMX B
YCIIOBUSAX ONPEICIICHHONW CpeAbl JKU3HU, M OOBSICHATh MX 3HAYCHUE;
CPaBHUBATh pa3JIM4Hble OOBEKTbl M SBJIECHUS MPHUPOJbI, HAXOAUTh HX
o0me CBOMCTBA, 3aKOHOMEPHOCTH Pa3BUTHS, (OPMYIUPOBATH BBIBOJIBL;
HaXOJAUTh OMONOTMYECKYl0 MH(GOpPMAIMIO B pa3IMYHBIX HCTOYHHUKAX
(Texkcre  ydyeOHUKA, JOIOJIHUTENBHOM JIUTEpAType, CIpPAaBOYHUKAX,
ClIOBapsAX,  HMHTEpHET-pecypcax);  aHaJIM3UpOBaTb M OLIGHUBATb
uH(OpMaIHnio, IpeoOpa30BhIBATE €€ U3 OAHON (OPMBI B IPYTYIO; BBISBISATH
INPUCHIOCOOUTENIbHBIE TPHU3HAKK OPraHW3MOB, OOMTAIOLIMX B YCIOBHUSX
OTIPENICJICHHOW CpeNbl KU3HH, W OOBSICHATh WX 3HAYCHHE; IMPOBOIUTH
aHAJIM3 U OLIEHKY TIJIOOAJBbHBIX HKOJOTMYECKUX MpolieM U myTed ux
pelIeHusi, TOCIEACTBUIA aHTPONIOTCHHOW NEATEIEHOCTH B OKPYXKAFOIIEH
cpele, Ype3BbIYaHbIX CUTYAllUil IPUPOJHOIO M TEXHOTCHHOTO XapakTepa,
Ouonoruyeckoil HH(pOpMaLMK, MOTy4aeMOM M3 pPa3HBIX HCTOYHHKOB,
XapakTepu30BaTh  YPOBHEBYIO  OpPraHM3alMi0  >KUBOM  HPUPOIHI,
OTJIMYUTEIbHBIC TIPU3HAKK TJI00ATBHON OMOCHCTEMBI M IKOCHUCTEMBI —
O6uocdepbl; BBIBIATH NPUUYNHHO-CIECACTBEHHBIE CBSI3H, CpPaBHUBAThH
pa3NUYHbIe SBICHHUS TPUPOABI, HAXOAWTh WX OONIMEe 3aKOHOMEPHOCTH,
paznuuust, GOpMYIUPOBAThH BHIBOJIBI.

Pa3neu 111. BuoreoneHoTn4eckmii ypoBeHb OPraHu3aniu ;KM3HH. (27 4acoB)
Tema 7. IlpupoaHoe co001IeCTBO KaKk OHOreoneHo3 u 3kocucrema. (17 yacon)

EI/IOI"COI_IGHOS Kak ornocucrema u

IKOCUCTEMA
KoHr1emnmumsa sxocucTeMbI

[lpupogHoe coOOOWMIECTBO B  KOHICIHH
OuoreoreHo3a

Jlpyrue XxapakTepuCTHKH OUOTEOIeHO3a
Tpoduueckass cTpykTypa OumoreorneHosa
(9KOCUCTEMBI)

DKOJIOTMYECKHE MTUPAMUJIBI YHUCEIT

CtpoeHue 6uoreomneHo3a (IKOCUCTEMBI)
DKOJIOrMYECKHIE HUIIK B OHOTCOIICHO3E
CoBMecTHAS KU3Hb BHUI0OB B 6HOFCOHCHO33X
[pucnocobeHust OPraHU3MOB K COBMECTHOM
KU3HU B OMOTE0IIeH03aX

XapakTepu30BaTh CTPOCHHE M CBOICTBa OMOTEOIICHO3a KAaK MPUPOIHOTO
SIBJICHUS,

OTIpeIeNIATh OMOTeO0IeH03 KaKk OMOCHCTEMY U DKOCHCTEMY,

PacKpbIBaTh YUEHHE O OMOTEOIEH03€ U 00 IKOCUCTEME;

Ha3bIBaTh OCHOBHBIE CBOWCTBA M 3HayeHHE OHOTEOLIEHOTHYECKOTO
CTPYKTYPHOIO YypOBHS OpraHM3allid J>KUBOM MaTepuud B MPUPOJIE;
pacKpbIBaTh CTPYKTYPY U CTPOEHHUE OUOTeOIeHO03a;

XapaKTepU30BaTh 3HAUYCHHE SIPYCHOTO CTPOSHUS OMOTEOIIEHO3a;

0OBSCHATH OCHOBHBIC MCXaHHU3MBbI YCTOI‘/’I‘{I/IBOCTI/I 6I/IOFCOI_ICH033;
CpaBHHUBATb yCTOﬁ‘—IHBOCTB €CTCCTBCHHBIX 9KOCUCTEM C
arpoSKOCUCTECMaMU;

00BACHATH POJb 6I/IOFGOH6HO30B B OJOBOJIOIOHMU JKHUBBIX OPraHU3MOB,
pacKpbIBaTh MMpOUCCC CMCHBI 6HOF€0L{€H030B, Ha3bIBaThb NPHUYHUHBI CMCHBI,
XapaKTEPHU30BaATh IOHATHE KCYKIIECCUAN;
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57

58
59
60
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62

63

64

65

JL.LP.Ne4 «IIpucmocobyieHusi OpraHu3MoB K
COBMECTHOH JKM3HH B OHMOreoLEeHO3aX»
(Ucnonb3oBanue o0Opy/10BaHMe LEHTPa
«Touka pocra)

YcnoBusi ycTOMYMBOCTH OMOTEOIICHO30B

JLP. No5 «CBolicTBa SKOCUCTEM
(Mcnonb3oBanue 000pyAOBaHHE LEHTPA
«Touka pocra)

3apoxaeHre U cMeHa OMOT€OIIeHO30B

CyTtouHble ¥ CE30HHBIE  M3MEHEHUS
OMOTeOIIeHO30B
buoreoneno3  kak  0coObIlii  ypOBEHb

OpraHU3aluy KU3HA
Ob6o6maromuit ypok no teme: «lIpuponnoe
CcO00IIECTBO KakK OHMOreoleH03 u
IKOCUCTEMA»

CpaBHHBATh TEPUOAMYECKHE W3MEHEHHS W CMEHY OHOIreoleHO30B;
OnpenessaTh M KJIACCU(PHUIMPOBATh pPa3HOOOpa3we OHOTreOleHO30B Ha
3emiie;

CpaBHU OMOCHCTEMBI OMOTEOIIeHO03a U OMOChEPHI;

COCTaBIISATh CXEMBI IICTICH MUTaHUS B 9KOCUCTEMAX;

AHTPOIIOTCHHBIC H3MCHEHUS B OMOTEOLIEHO3aX;

000CHOBaTh COOCTBEHHYIO MO3HUIIMIO MO OTHOLIECHUIO K JKOJIOTHYECKUM
npoOJeMaM U TIOBEICHUIO B IIPUPOJIC;
NPUMCHSTh  METANpPEIMETHBIE  YMCHUS
OPUCHTUPOBKU y4eOHUKA;

MPOSIBIISATE KOMMYHHUKATHBHBIE KOMIICTCHTHOCTH IPH COBMECTHO# padore ¢
COYYEHHKaMH B MaJlOi TpyTIe, B ape, B TUCKYCCHH.

IIOJIB30BaTbHCA arrapaTom

Tema 8. MHoroo6pa3ue 61oreomneHno3oB u ux 3navyenue. (10 yacon)

MHoroo6pa3ue 6HoreoreHO30B (IKOCHCTEM )

MHoroo6pa3ue 6MoreoIeHO30B CYIITH

HckyccTBeHHBIH OMOTeoeHO3 - arpoleH03
JLP. Ne6 «OueHka 3KOJOTHYECKOTO
COCTOSTHUSI TEPPUTOPHUH, TPHUIICTAIOMEH K
mkone» (Mcmosib30BaHue 000pyA0BaHNe
nentrpa «Touka pocra)

CoxpaHeHHe pazHooOpa3us
OHOTeOIICHO30B

CoxpaHeHnue pazHooOpa3us
OMOreoleH030B

[Tpupononons3oBanue B HCTOpUU
YyeJ0BEYECTBA

DKOJIOTHUECKHUE 3aKOHBI
MIPUPOIONOIB30BaAHUS

XapakTepu3oBaTh OCOOCHHOCTH CBOMCTB BOJHBIX IKOCHUCTEM, CPAaBHHBAThH
MOPCKHUC W HNPCCHOBOAHBLIC 3KOCHCTCMBI, 0OBACHATH POJIb IUJIAHKTOHA M
OCHTOCA B THAPOIKOCUCTEME;

BBIACIIATH CYHICCTBCHHBIC IMTPHU3HAKHU U3Yy1aCMbIX OHOIOrMYECKUX O0OBEKTOB
U SIBJICHWUH, BBISABIISITH TIPU3HAKU WX CXOJICTBA W PA3NIUYUs, OOBSICHATH WX
IMPUYINHBI;

aHANMM3UPOBaTh, CPaBHMBATh M OLIGHWBATh 3HAUYEHHE MHOT000pa3us
€CTECTBEHHBIX OMOTEOIIEHO30B JIJIsi OMOC(Ephl U UeTTOBEUYECTBA;

JaBaTh OILIGHKY pOJIM 4YellOBeKa B CYIIECTBOBAHUU arpoOHOIICHO3a,
CpaBHUBATh arpoOMOIIEHO3 C €CTECTBEHHBIM OMOTEOIIEHO30M;

OOBSCHATh POJb OHMOJOTHM A MPAKTUUECKOW IESITeNbHOCTH IIOJEH U

OIPE/ICIATh COOCTBEHHYIO TIO3WIHMIO [0 PEHICHUIO AKOJOTHYECKUX
npobiewm;
CYIIHOCTh  JKOJIOTHYCCKMX  3aKOHOB,  OLCHMBAaTh  MPOTHBOpEYHE,

BO3HHKAOMICC MCIKIAY HOTpC6HOCT}IMI/I YCJIOBCKA U peCypCaMiu IMPUPOLI.
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66

67

68

69

70

71
72

73

74
75

76
77

78

O6o06maromuit YpOK o TeMe:
«MHoroo0pa3ue OHMOTEOIICHO30B W HUX
3HAUYCHUE)

Konrponsnas pabota o teme
«buroreoneHoTHYECKHM YPOBEHb

OpraHu3alu KU3HHU»

Paznen IV. [lonyasiuuoHHO — BU/10BOI YpOBeHb Ku3HM. (35 yaca)

Bun, ero kpurepuu u CTpykTypa

Bun, ero kpurepuu u CTpykTypa

JI.P.No7 «XapaktepucTuka BUIa»
Ionmynsauuss kak ¢opma CyLIecTBOBaHHS
BUJA
[Homynsiusi- CTpyKTypHas equHHUIA BUIA
[lonynmaumst Kak CTPYKTYpHBIA KOMITOHEHT
OuoreoreHo3a
[omynsiiust kKak OCHOBHAs €JMHUIIA
9BOJIIOLIMH
MHuKpo3BOITIONUA U PAKTOPHI BOJIIOLIUU
JBIWKyIMi M HampaBisioIui  GaxkTop
3BOJIIOLIMU
DopMbI €CTECTBEHHOTI'O 0TOOpa
HckyccTBeHHBIN OTOOP M €T0 POJIh B
YBEITUYEHUH OMOJIOTHYECKOTO Pa3HOOOpas3us
BuaoB Ha 3emiie. JI.P.Ne8 «3Hauenue
HCKYCCTBEHHOTO OTOOpa»

BunooOpa3oBaHue - mpouecc yBeIndeHUs

BUJIOB Ha 3eMiie

Tema 9. Bua u Bugoodpasoanmne. (12 yacon)

OHpGI[GJ'I?ITI) IOHATHUEC «BUI», XAPAKTECPU30BaATH KPUTCPUU BHJAA U €TI0
CBOMCTBa Kak 6I/IOCI/ICT€MBI; BBIABJIATE U CPABHUBATH CBOMCTBA Pa3HbIX
BUJOB OJHOTO pPOAAa Ha IpUMEpax OPraHU3MOB CBOECH MECTHOCTH;
OOBSICHATh 3HAYEHHE PENPOJYKTUBHOIO KpUTEpUS B  COXPAHEHHUH
IFeHETUYECKUX CBOICTB BHUJAA; AHAIW3UPOBAaTh M OLIEHUBATh IPUUYMHBI
MOJIUTUIIMYHOCTH BHJA; XapaKTEpHU30BaTh IIOIYJIALHUIO KaK CTPYKTYPHYIO
eMHULly BUJA; JelaThb HAOJIOACHUS B XOJI€ BBINOJHEHHs Ja00paTOpHOIl
paGOTBI C rep6ap1/1eM, JKUBBIMU KOMHATHBIMHU PACTCHUAMHA U KOJUICKIUAMU
KYKOB; (PUKCHpOBaTb M OOCYXIaTh pe3yJbTaTbl HAONIONEHU, JenaTh
BbIBO/JbI; OIpCacC/ITh IIOHATHUC KIIOIMYJIATIUSA» XapaKTCpPU3oBaTh
HOMYJSLMI0 Kak OHOCHCTEMY; Ha3blBaThb OCOOEHHOCTH T'PYMIIOBOIO
croco0a >KM3HM 0co0ed B TOMYJISIHMU; OOBSCHITH MOHATHUS <OKH3HEHHOE
IPOCTPAHCTBO MOMYJIALUNY», «UUCICHHOCTh MOMYNIALUN», «IJIOTHOCTbH
MOITYJIALUI | AHAJIM3UPOBATh u OLICHUBATH prHKLII/IOHaJII)HO-
HHEPreTUYECKYI0 PpOJIb MOMYJSIMU KaKk KOMIIOHEHTa OHOreoleHo3a Ha
KOHKPCTHBIX npumMepax BUI0OB cBOCH MECTHOCTH, PaCKpbIBATh
OCOOCHHOCTM TOMYJSIMM KAaK TEeHEeTHMYECKOW CUCTEMbI; OOBICHATH
TEPMHHBI «OCOObY, «T€HOTUI, «T€HO(OHY; aHAIU3UPOBATh U OOBICHAThH
MHUKPOABOJIOIMIO KaK TPOLECC HM3MEHEHUS TEeHO(POHAA MOIMyJALUY;
ONMMCHIBATH BHUJBI MO MOP(OIOrHYECKOMY KPUTEPHUIO;  BBISABIATH
apoMop(o3bl ¥ HMIMOATANTAIMM Yy PACTEHHUH U >KUBOTHBIX; CPaBHUBATh
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79

80
81
82
83

84

85

86

87
88

89

O06o006mmaromuii ypok mo Teme: Bua u
BU1000pa30BaHKe

(GOpMBI €CTECTBEHHOTO OTOOpa, CIOCOOBI BHUI000pPa30BAHHSA, OOBSICHITH
IPOLIECC MOSBICHUS HOBBIX BHIOB (BHI000pa30BaHHUE); XapaKTePU30BaTh
BUO W TMOMYJIAIHUIO KakK 6I/IOCI/ICTGMBI; OIIPCACIIATL MONYJISAOUI0 KakK
TCHETHYECKYI0O CHCTEMY M KaK CAMHUILY ABOJIONWH;, aHATHM3HUPOBATh M
OLICHUBATL POJIb IOITYJIAIHUHU B IIPOLECCC 3BOJJIIOLUN, O6’B5ICH51TB 3HAYCHUC
TeTEPOreHHOCTH  MPHUPOJHBIX  MOMYJSALUA  BHAA, XapaKTepPHU30BaTh
CYIIHOCTb MHKPO3BOJIIOLIUH, AHAJIN3UPOBATH n OLICHUBATH PoJib
9BOJTIOLMOHHBIX (DAKTOPOB B MPOIECCaX MHKPOIBOJIIOIUHU; MOCITHPOBATH
MpoucCcCbl MUKPOSBOJIOIHMU B 3aBUCUMOCTH OT YCJIOBI/Iﬁ CyHICCTBOBaHHUA
HONYJISAIUA BUAA; BBIABISATh M aHAIU3UPOBATh MPUYUHBI OOpA30BaHUS
HOBOTO BHJA;, pasinyaTh M XapaKTepPH30BaTh TreorpapuuecKkuii u
OMOJIOTMYECKHI  CITOCOOBI  00pa30BaHUS HOBBIX BHJIOB, TPUBOJIUTH
IIPUMEPBI BBIMEPIINX BHUIAOB M HAXOJSAILIMXCS IOJ YIpO30M BBIMHPAHMS;
Ha3bIBaTh M OOBSACHATH IPUYMHBI BEIMHPAHUS BHIIOB.

Tema 10. IlpoucxoxaeHue U 3TANbI IBOJIONMHA Yei0oBeKa. (7 4acoB)

[Ipoucxoxnenue yemoBeka

Uctopus cranosnenus suaa Homo sapiens
Oco0eHHOCTH HBOJIIOINY YEIIOBEKA

YenoBeKk Kak YHHUKAJIBHBIA BUJ JKMBOM
TIPUPOIBI

Pacel u rTHHIOTE3B HMX TMPOUCXOKACHUS
(MUcnonb3oBanne 000pyA0BaHHE LEHTPA
«Touka pocra)

[Taneonutryeckre HAaXOAKU HA TEPPUTOPUHU
Poccun (Mcnonb3oBanue o0opyaoBaHue
nentrpa «Touka pocra)

O606maromuit YpOK 1o TeMe:
HpOI/ICXO)KI[CHI/Ie n OTaIllbl 3BOJHOIUN
YesoBeKa

XapakTepu3oBaTb OCOOECHHOCTH W ATambl MPOUCXOXKIEHUS YHHUKAJIBHOTO
BUJa Ha 3emiie — YenoBeK pa3yMHbIN; ONpeAesisiTb MECTO YeJOBEKa B
CHUCTEME JKMBOTO MHUpPA; AaHAIU3UPOBATh W CPAaBHUBATh THUIOTE3Bl O
MPOUCXOKICHUH YeJIOBEKa COBPEMEHHOrO0 BHUJA; AHAJIU3UPOBATH POJIb
MUKPOIBOIIOIMM KaK MeXaHM3Ma aHTPOIOreHe3a; Has3blBaTh pPaHHUX
MMpEAKOB UYCJIOBEKA, BbBIABIATH CXOJACTBO W pa3jivniyud UYCIOBCKa U
JKUBOTHBIX; Ha3bIBaTh OCHOBHBIEC CTaJMH MPOIECCa CTAHOBJICHUS YelOBEKa
COBPEMEHHOTO  THUMNA;  Ha3blBaThb  NPOTPECCUBHBIE  OCOOCHHOCTH
npencraBuTenie Buga YenoBeK pasyMHBIA MO CPaBHEHUIO C JAPYTUMH
MpeCTaBUTEISIMU pona Yenosek; XapaKTepu30BaTh o011yIo
3aKOHOMEPHOCTh JBOJIIOIMH YENIOBEKa; OOBSICHATH MPUYUHBI JBOIIOIUU
BUJIOB U Y€JIOBEKA, €IMHCTBO YEJIOBEUECKUX Pac; paCKpbIBaTh OCOOCHHOCTH
Y 3HAY€HUE MOMYISIIUOHHO-BUIOBOTO CTPYKTYPHOTO YPOBHSI OpraHU3alUU
JKUBOU MaTCpuu; aprymMCeHTHUPOBAThL CBOIO TOYKY 3PCHUA B XOAC AUCKYCCUU
10 00CYXICHUIO MTPOOIEMbI COXPAHEHUS PUPOTHBIX BHIOB.

Tema 11. Yuenne 00 3Bo1I01MH U ero 3Ha4enue. (10 yacos)

HcTopust pa3BUTHS SBONIOIMOHHBIX UAEH
OpomounonHast Teopusi Y./ apBuHa u ee
3HA4YCHHE

CoBpeMeHHOE yueHHe 00 IBOJIOINHI

Xapaktepu3oBaTh OCHOBHbIC MU 3BoJOIIMOHHON Teopuu JK.b. Jlamapka,
BBISIBJISITH  OIIMOOYHBIC TPECTABICHUS JTAaHHOTO YYEHOTO U OOBSCHATH
MPUYUHBI UX BO3SHUKHOBEHHMSI; XapaKTEPHU30BaTh HBOJIIOIMOHHYIO TEOPHIO
Y. JlapBuHa; wu3jaratb HCTOPUIO PAa3BUTHUS DBOJIOIMOHHBIX HUICH;
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90

91
92

93

94

95
96

97
98
99
100

101

102

JlokazaTenbCcTBa HBOJIIOLNHU KUBOM MIPUPOABI
(Mcnmosib30BaHue 000pyI0BaHUE IEHTPA
«Touka pocra)

OCHOBHEBIE HaIlrpaBJICHHA 3BOJIFOIUN

JLP.Ne9  «BwisaBnenue apomMopdo3oB H
UAMOaAanTaum y OpPTr'aHHU3MOB»
(Mcnosb3oBaHue o00Opy/A0OBaHHE IEHTPA
«Touka pocra)

OCHOBHBIE 3aKOHOMEPHOCTU WM PE3YJIbTaThI
HBOJIIOLIUN

CucremMa >XMBBIX OpPraHU3MOB KaK pPe3ylbTaT
IIpOLECCa IBOIIOIUH Ha 3emiie

Hogas cuctema opraHndeckoro Mupa
Oco0eHHOCTH TMOMYJSIIITAOHHO — BUIOBOTO
YPOBHS KHU3HU

OOBSCHATh CYILHOCTb COBPEMEHHOH TEOpPUHM HBOJIIOLMH; YCTaHABIUBATh
JBIKYIIUE CHIIBI 3BOJIIOLUY, €€ IIyTH U HAIIPABJICHUS; Ha3bIBaThb OCHOBHBIC
3aKOHOMEPHOCTH M DPE3YyJbTAaThl 3BOIIOLMH; XapaKTEPU30BaTh CUCTEMY
JKUBBIX OPraHU3MOB KaK pe3yJIbTaT BOJIIOIMH Ha 3eMJIE; XapaKTEpU30BaTh
ycioBus mnosBieHus Teopun Y. JlapBuHA, 3HayeHUE HBOJIIOLMOHHOU
teopun Y. JlapBuHa B Hayke; aHaJIM3UpPOBaThb U OLIEHUBATH BKJIAJ
pa3nMuyHBIX oOnacTeil OHONOTMM B CO3/aHUE COBPEMEHHOW TEOPHH
IBOJIIOLIMY, XapaKTEPU30BaTh 3HAYECHUE COBPEMEHHOM TEOpUHU 3BOJIOLUY;
OOBSICHATH POJNIb W BKIAJ OHOJOTMYECKHX TEOpHid B (opMupoBaHUE
COBPEMEHHOM €CTeCTBEHHOHAYYHOH KapTHHBI MHUpA; OOBICHATH pPOJb
3HaHUH 00 OCHOBHBIX HANpPaBJIEHUSX DSBOJIONMM B (POPMHUPOBAHUU
KapTHHBI MUPA; XapaKTepPH30BaTh 3aKOHOMEPHOCTH 3BOJIIOLIUHU, OOBACHATH
POJIb €CTECTBEHHOI'0 0TOOpa B MPOIECCAX IBOJIOLUH, IPUBOAUTH PUMEPDI
IPOTPECCUBHOTO YCIOXKHEHUS (OPM >KU3HHU; XapaKTepH30BaTh KPYIHbIE
TPYIIIBI 3YKapHOT; ONPEAENIATh CYIIECTBEHHbBIE TPU3HAKU NOMYJISLMOHHO-
BUJIOBOI'O YPOBHSI OpraHU3alliy >KU3HHU, XapaKTEpHU30BaTb KOMIIOHEHTHI,
IIPOLIECCHI, OPraHM3alHI0 W 3HAYEHUE JAHHOIO CTPYKTYPHOTO YPOBHS
JKU3HU.

Tema 12. Coxpanenne 0Mopa3Ho00pa3us — HACYLIHAs 32/1a4a YeJI0Be4ecTBa. (6 yacos).

3HaueHue U3y4eHUsl MOMyISALUUN U BUIOB
I'enodona 1 oxpaHa BUIOB
[TpoGnema yTpaThl
pazHooOpa3us

Bcemuphast ctpaterus oxpaHbl MNPUPOABI
BUJIOB

O606maromui YpOK 1o
[TonynsMOHHO-BUAOBOM
OpraHHu3alH KU3HU.
3aKIII0UYUTEIbHBIA YPOK.

OHOJIOTUYECKOT O

TEME
YpOBEHB

Pematp 3agaun oxpaHbl MPUPOABI MIPH OOIIEHUU C OKPYXKAIOIIeH cpesoi,
UCIIOJIb30BaTh MPUOOPETEHHBbIE 3HAHUA W YMEHUS 10 OWOJOTHU B
MPAKTHUECKON MEeATEIbHOCTH W TOBCEIHEBHOW >KU3HU; XapaKTepU30BaTh
MOHSITUE «YCTOMYMBOE PAa3BUTHE)», CPABHUBATH MOHITHUS «PEIKUE BUIBD U
«Hcye3arolne BUAbDY;, 00bICHATh 3HaUeHne KpacHol KHUTH.
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TemaTuyeckuil miaan kypea 11 kjiacca

102 yaca (3 yaca B HeJeJ10)

Ne i/ HaumeHoBaHue TeMBbI KoJu-Bo yacoB
1 Oprann3MeHHbI YPOBeHb OPraHU3ANNH KHU3HH 474
1.1. ’)KuBo# opranusm kak 6MOJ0ru4ecKasi cucreMa 94
1.2. Pa3MHOX€HUE U pAa3BUTHE OPTaHU3MOB 54
1.3. OcHOBHBIE 3aKOHOMEPHOCTH HACJIECOBAHMS TPU3HAKOB 124
1.4. OCHOBHBIE 3aKOHOMEPHOCTU HW3MEHUYHUBOCTH 84
1.5. Cenexuust 1 OMOTEXHOJIOTHS HA CITY)KOE YeIoBeKa 64
1.6. IlapctBo Bupycsl, ero pasHooOpasue U 3HaUCHUE 74
2 KiieTouHblii yPOBEeHb OPraHu3alMu KU3HU 264
2.1. CTpoeHue )KUBOM KIETKH 164
2.2. TIpouecchl )KU3HEAEATENBHOCTH KIETKH 10u
3 MoJiekyJIsIpHbIH YPOBEHDb MPOSIBJIEHUS KH3HH 294
3.1. MoneKkynaspHbIi COCTaB KMBBIX KJIETOK 124
3.2. XuMH4ecKue npoueccsl B MOJEKYJIIPHBIX CUCTEMAX 139
3.3. Bpems 9K0JIOTHYECKOM KYIbTYpPbI 4q
JlabopaTopHblie padoThI:
NeNe Ha3Banue padoTbI Bun nesitesibHOCTH
padoThI
Jdpl «CBOICTBA KUBBIX OPTAHU3MOBY. [Tapusbie: JI.p.- camocTOSITENIbHAS UCCIIEIOBATENIbCKAS AEATEIBHOCTh C IPUMEHEHUEM
WHTEPHET — PECYPCOB.
Jp 2 «MonupukanroHHas U3MEHYHUBOCTDY. [Tapusie: JI.p.- camocTOSTENbHAS NCCIIEI0BATENbCKAS 1€ATEIBHOCTD C IPUMEHEHUEM
WHTEPHET — PECYpPCOB.
J/p 3 «BupycHble 3a001eBaHUST PACTCHUIN. [Tapusbie: JI.p.- camocTosiTeNIbHAS UCCIEN0BATENbCKAS AEATEIbHOCTD C MPUMEHEHUEM
UHTEPHET — PECYPCOB.
Hp 4 «M3ydyenre MHOTOOOpa3us B CTpoeHUH KIIeTok». | [lapHbie: JI.p.- caMocTosTeIbHASI HCCIIEIOBATEIbCKAS ACITEILHOCTD C IPUMEHEHUEM
WHTEPHET — PECYPCOB.
Hdhp5 «3ydyeHne CBOMCTB KIETKH. [lapnsie: JI.p.- caMmocTosITENIbHAS UCCIIEI0BATENbCKAS AEATEIBHOCTD C IPUMEHEHUEM
UHTEPHET — PECYPCOB.
J/p 6 «OpraHnvecKkre BeIecTBa KICTKN. [Tapusbie: JI.p.- camocTosITETbHAS UCCIEN0BATENbCKAS AEATEIbHOCTD C MIPUMEHEHHEM
UHTEPHET — PECYPCOB.
Hp7 «PepMEHTAaTUBHBIE NTPOLIECCHI B KIIETKEY. [Tapusie: JI.p.- camocTosTENbHAS NCCIIE0BATENbCKAS I€ATEIBHOCTD C IPUMEHEHUEM
WHTEPHET — PECYPCOB.
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Ne
n/n

3.

Conep:xkanue yuyeOHOro
MaTepuajia

Opranusm Kak GuocucreMa.

OpraHusM Kak OTKpbITas
Ouocucrema.

Hpoueccm KHU3HCACATCIbHOCTHU
OAHOKJICTOYHBIX OPTraHU3MOB

Kanennapuo-temaTudeckoe mianuposanue 11 kiaacc

TpeOoBaHUS K YPOBHIO MOJATOTOBKH YYAIIUXCS.

KoJ-Bo
4yacoB

Bua xonTposas

I. Opranu3meHHbIil ypoBeHb KU3HH. (47 4acoB)
Tema 1. ’KuBoii opranusm Kak 0uojiornyeckas cucrema. (9 yacon)

Ha3siBaTh npu3Haku 1 CBOKWCTBA OpraHU3Ma,
OTHOCHAIIME ero kK onocucreme. ONUCHIBaTh NPOLECCH

ynpaBjeHHs B OnocucTeme

XapakTepHu30BaTh NPU3HAKU OpraHu3Ma,

omnpezensome ero, kak onocucremy. O0ObICHATD

0COOEHHOCTH HEPBHO — I'YMOPAJIBLHOM PEryJIsliuy B
opranusme. BbIBIATE posib MEXaHU3MOB YIIPABIICHUS

B CyHIECTBOBAHNU CUCTEMBbI

Ha3zbiBaTh CTpyKTypHBIE 2JIEMEHTHI, OCHOBHBIE
IIPOLIECCHI, 3HAUEHUE OPraHU3MEHHOT'O YPOBHH.
OnuceiBaTh OPraHU3alUI0 YPOBHS
XapakTepHu30BaTh 0COOEHHOCTH CTPYKTYPHBIX

2JIEMEHTOB OMOCHCTEMBI «OpraHusm», OCHOBHBIC

MIPOILIECCHI, TpOTeKatore B opranmme. OObIICHITH
OTJIMYUTEIbHBIE CBOMCTBA OpraHU3alui OMOCUCTEMBI.
BEISBISATE OTIHYNS OPTaHU3MEHHOTO YPOBHS KH3HU
OT MOMYJSIIMOHHO-BUIOBOTO; aHAJTU3UPOBATh
SBOJTIOLUOHHYIO POJIb OPraHU3MEHHOTO YPOBHS

Ha3zpiBaTh OCHOBHBIE ITPOLIECCH] KUZHEACATEIBHOCTH.
OnuceiBaTh NPOLECCHI KUIHEACSITEIbHOCTU
Pa3IUYHBIX IIPEICTaBUTENEH OHOKIETOYHBIX .
OOBSCHSTH BIUSHUE OKPY’KAIOLIEH Cpeibl Ha
KHU3HEIEATEIBHOCTh OpraHu3MoB. IIpuBoanTs
CcOOCTBEHHBIE TPUMEPHI MPOTEKAIOIINX MPOLIECCOB

JKU3HCACATCIIBHOCTH Y PA3JIMYHBIX HpOCTCfII.HHX

OpraHU3MOB, OOMTAIONINX B Pa3HbIX CpeJax OOUTaHuUs

20

®poHTanpHasA 1
Oecena

Brimonaenue

3a/laHuil B TeTpaau

C UCIIOJIb30BAaHUEM
yueOHHUKa

®poHTanbHasA 1
Oecena

AHanu3 TekcTa

yueOHHKa

Brimonnenue 1
3aJJaHHi 110

rpymnmnam

Paccmotpenue

KITFOUCBBIX MO3UIIMI

TCMBI

Jlara
Ilnan

dakr



CBOICTBa MHOT'OKJICTOYHBIX
OpraHu3MoOB.

TpaHCnOpT BELIECTB B )KUBOM
OpraHusMe.

CBoliCTBa KHMBBIX OPraHU3MOB.

Cucrema opraHon
MHOT'OKJIETOYHOTO OpraHu3Ma

Peryisanus npoueccos

KUBHCACATCIBHOCTH OPraHU3MOB.

HasrpiBaTh OCHOBHEIE MMPOHECChI XKU3HCACATCIBHOCTH.
OnuchIBaTh NPOIECCH KU3HEIEATEIbHOCTH
Pa3IMIHBIX HpeﬂCTaBHTeHeﬁ MHOTI'OKJICTOYHBIX.
XapakTepHu30BaTh MPOTEKAHUE MPOLIECCOB
XKHU3HE00eCIIeYeHNs y pa3INdHbIX OPraHU3MOB
OcobeHHOCTH CTpOEHUS U (PYHKIIMOHUPOBAHHUS
cucTeM U opraHoB . OOBACHATD BINSHHE
OKPYKarOIIEH Cpebl HA )KU3HEIESITEIbHOCTh
OpraHHU3MOB.

BbIBIATH CXOACTBA U pa3inyus MPOLECCOB Y
MPOCTEHIINX U MHOTOKJICTOYHBIX

MHOI‘OKJIGTOLIHBIXXB,paKTepI/BOBaTB TPaHCIIOPT
BCHICCTB Y TIO3BOHOYHbBIX U 0eCI03BOHOYHBIX
JKMBOTHBIX., BHYTPCHHAA CpEaa OpraHusma.

HasrpiBaTh OCHOBHEIE MMpOoHECChI XKUZHCACATCIIBHOCTH.
OnuceIBaTh NPOLECCHI KUIHEACSITEIBHOCTU
Pa3IMIHBIX HpeHCTaBI/ITeHeﬁ MHOI'OKJICTOYHBIX.
XapakTepHu30BaTh MPOTEKAHNE TIPOLIECCOB
XKHU3HE00eCIeYeHNs y pa3INuHbIX OpPraHU3MOB
OcobeHHOCTH CTpOEHUS U (PYHKIIMOHUPOBAHHUS
cucteM 1 opraHoB. OOBSICHATH BIUSHUE OKPY>KAIOIICH
Cpcabl HA KUBHCACATCIIBHOCTh OPraHU3MOB.
BbISBISTE CXO/ICTBA U PA3IMYUS TIPOIECCOB Y
MPOCTEUILINX U

Ha3zbiBaTh cTpoeHue U (yHKIIMH CUCTEM OpraHOB
YKUBOTHBIX U PACTEHUH, IIEJIOCTHOCTh
MHOTOKJIETOYHOT'O OpPraHU3MOB U 00ecTeueHre ux
KU3ZHENIESITEIIbHOCTH.

Ha3zbiBaTh cucTeMBI peryisiiiy Ku3HeeATeIbHOCTH
opranusma. XapakTepu3oBaTb HEHPOTyMOPAIBHYIO
PEryIALNI0 OPraHU3MOB.

21

Bremonaenne
3aJlaHuU 10
rpymnmnam
Paccmorpenue
KJIIOUEBEIX MO3UIINN
TEMBI

COCTaBJICHUE
OTIOPHBIX CXEM IO
TEKCTY y4eOHHUKA.

JlaboparopHas
pabora Nel

CamocTosiTesbHas
pabora ¢
HOHSTUSAMH U
Hay4YHbBIMHA
TCPMHHAMH.

CamocrosTenbHas
pabota c
IIOHATUAMHA U
HayYHBIMH
TEPMHUHAMU.



10.

11

12

O060061maromuil ypok Mo TeMe
«OKuBoii opranusm Kak
OMoNOTHYecKast CHCTEMAy.

Pa3zmHOXEeHME OpraHN3MOB.

O1nI010TBOPEHHE U €TO
3HaueHue. (Mcnmoab3oBanne
odopynoBanme neHrpa «Touka
pocTa)

NunuBunyanpHOE pa3BUTHE
MHOTOKJIETOYHOTO OpraHU3Ma —
OHTOTEHE3.

3HaTh CTpoeHUE U PYHKIIUU CHCTEM OPraHOB
pacTeHM 1 )KUBOTHBIX; PETYJISALUSA IPOLECCOB
KHU3HEAESATEIIbHOCTH OPraHU3MOB, OPraHU3M Kak
OTKpBbITasi OnocucTemMa, CBOUCTBA OPraHU3MOB.

buonornueckuii
TUAKTAHT.

Tema 2. PazMHoOXKXeHHe U pa3BUTHE OPraHU3MOB. (5 yacoB)

3HaTh O Pa3MHOXEHUHU KaK OCHOBHOM CBOMCTBE BCEX
OpPraHMU3MOB; 3UT0Ta, TAMETHI, OTUIOJJOTBOPEHHUE, TTOJT
Ha3biBaTh THIBI pa3MHOXKEHUSI OPTAaHU3MOB.
XapakTepu3oBaTh OECIOI0€ U MOJI0BOE Pa3MHOKEHHE
OpraHU3MOB.

OO0BsicHATH (POPMBI OECTIOTOTO PA3MHOKEHHS
OpPraHMU3MOB; TIOJIOBOE Pa3MHOKEHHE U €r0 3HAYEHUE.

3HaTh MOHATHE OIJIOIOTBOPEHHE OPTAHU3MOB.
HassiBaTh THIIBI OTUIOJOTBOPEHUS OPTAHU3MOB —
Hapy>KHOE U BHYTPEHHEE.

XapakTepu30BaTh UCKYCCTBEHHOE OILIOAOTBOPEHUE
OpPraHU3MOB; IBOMHOE OIUIOJOTBOPEHHUE IIBETKOBBIX
pacTeHui

JlaBaTh onpeneneHue TepMmuHaM. Ha3piBaTh cTaguu
OHTOT€HE3a

OnuceiBaTh YMOPUOHATEHBINA IEPUO U
MMOCTAMOPHUOHATILHOE PA3BUTUE PABTUIHBIX
OpraHu3MoB. XapaKTEepPU30BaTh ITAIbl U CTAUU
pa3BuTusi opranu3mMoB. OOBSICHATH 0COOEHHOCTH MX
MPOTEKAHUS

BoISBIIATE OCHOBHBIE PA3IUUUS MEXTY
AMOPUOHANIBHBIM U TOCTAIMOPHOHAIBHBIM Pa3BUTHEM
MIPUBOJAUTH COOCTBEHHBIE TTPUMEPHI METaMOP(O30B,
aHAJIM3UPYs UX 3HAUYCHHE

22

CamocrosTenbHas
pabora-
COCTaBJICHUE
OTIOPHBIX CXEM I1O
TEKCTYy y4eOHUKa.

CamocrosTenbHas
pabota c
IIOHATUAMH N
HayYHBIMH
TEPMUHAMU.

®poHTaTBHBIE:
C UCNOJIb30BaHUEM
UHTEPHET —

pecypcoB.



13

14

15

16

17

Poct u passutne opranusma.

O0600maromuii ypok 1o Teme:
PasMHOXeHHE U pa3BUTHE
OpTaHU3MOB.

I'enernka — Hayka o
HACJIEIOBAHUU CBOWCTB
OpraHU3MOB.

I'eneruka — Hayka o
HacJe0BaHUU CBOMCTB
OpPraHU3MOB.

['ubpumonoruyeckuii METO
HCCJIENOBAHHUS
HaCJIEICTBEHHOCTH.

XapakTepru30BaTh NEPBBIE MTPEACTABIEHUS O POCTE U
pPa3BUTUU OPraHU3MOB.

3HaTh: Npe(pOPMHU3M, YIUIEHE3; IPOLIECCH] POCTa U
Pa3BUTHUSA KUBOTHOT'O U PACTUTEIILHOIO OPraHU3MOB.
OOBSHATH BIUSHUE BHEIIHEN Cpeibl Ha Pa3BUTHE
OpraHmsma.

TepMuHbI ¥ TOHATHS TeMbI «)KHMBOM OpraHu3M Kak
OourocucTemMa, pa3MHOXKEHUE U Pa3BUTHE OPTAaHIU3MOB.

3HaATh UCTOPHIO PA3BUTHUS HAYKU O HACIIEICTBEHHOCTH
Y U3MEHYMBOCTU OpraHu3MoB. OOBICHITH BKJIA]
PYCCKHMX YUYEHBIX B Pa3BUTHE FT€HETUKH.
OO00CHOBBIBATh MPAKTHUECKOE 3HAYCHHE TPUMECHECHHUS
TeHeTHYECKUX 3HAaHUH.

3HaATh UCTOPHIO PA3BUTHUS HAYKU O HACIIEICTBEHHOCTH
Y U3MEHYMBOCTH OpPraHu3MOB. OOBSICHATH BKJIA]T
PYCCKHMX YYEHBIX B Pa3BUTHUE T€HETUKH.
OO00CHOBBIBATH MPAKTHUECKOE 3HAUCHUE TIPUMECHEHUS
TeHETHYSCKUX 3HAHUM.

JlaBaThb onpeesieHne TepMUHaM. 3HaTh OCOOCHHOCTH
TUOPUIOTOTHYECKOTO METO/1a (UITU METO/T
CKpELBAHNSA).

OOBsCHATH MpaBUJIa BEJICHUS TEHETUIECKUX
HCCIIEJOBAHUIA.

O60CHOBBIBATh MAaTEPHUAIILHBIE OCHOBBI
HACJIEACTBCHHOCTH.
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CamocrosTenpHas
pabota-
COCTaBJICHUE
OIIOPHBIX CXCM 110
TEKCTY yueOHUKa.

Tema 3. OcHOBHBIE 3aKOHOMEPHOCTH HACJe10BaHUS NPU3HAKOB. (12 4acoB)

CamocTosTenbHast
pabota-
COCTaBJICHUE
OTIOPHBIX CXEM I10
TEKCTY yueOHUKa.

CamocrosiTenbHas
pabora-
COCTaBJICHUE
OTIOPHBIX CXEM I10
TEKCTY y4eOHUKa.

CamocTosTenpHas
pabora-
COCTaBJICHUE
OTIOPHBIX CXEM I1O
TEKCTY y4eOHUKa.



18

19

20

21

22

['eneTnyeckne 3aKOHOMEPHOCTH,
OoTKpbITEIE ['. Menaenem.
[IpaxkTrueckas padora Nel.
Pemenue anemMeHTapHBIX 33134
1o reHeTnkKe «MoHOTHOpHUIHOE
CKPEILBAHUEY.

HacnenoBanue npusHakoB npu
JTUTUOPHUIHOM H MOJIUTHOPUITHOM
CKpEIIUBAHUN

Hacnenosanue npu
B3aUMOJIEHICTBUU I'€HOB.

I'eH 1 XxpoMoOcOMHas Teopus
HACJIeICTBEHHOCTH.
[Tpaktuyeckas padora Ne2.
Pemienue snemMeHTapHBIX 3a/1a4
1o reHeTuke «CuerieHHoe
HacJIeIOBaHHUEY.

I'eneTnka mona u HacJieJOBaHHUE,
CIICTIJICHHOE C ITOJIOM.
[IpakTueckas padora Ne3.
Pemenne snemeHTapHbIX 3a1a4
o reHeTuke «I eHeTnka Imoia.

3Hath: ['eHOTHT, (EHOTHI, TOMO3UTOTA, TETEPO3UTOTA,
JIOMUHAHTHBIN IPU3HAK, PELIECCUBHBIN MPU3HAK,
aJuieslb, MOHOTHOPHUIHOE CKPEIIMBAHUE

3HaTh: TUTHOPUIHOE, TTOJIMTHOPUIHOE CKPEITUBAHNCE;
aHATM3HUPYIOIIEe CKPEIIMBAHNE; TPETHI 3aKOH
Meunnensa

JaBaTh onpenenenue tepmuHaM Ha3biBaTh BB
B3aMMO/JICHCTBUS AJIJIEJIbHBIX U HEJIJIEJIbHBIX T€HOB.
XapakTepHu30BaTh 0COOEHHOCTH KOJOMUHUPOBAHUS,
KOMIUTMMEHTAapHOCTH, 3MUCTAa3a, OJUMEPUN
OOBACHATH 3aKOHOMEPHOCTH PE3YJILTATOB
CKpEIINBAHUS

AHanu3upoBaTh pe3yabTaThl CKPEIIMBAHUS IIPH
pelIeHnu 3aaau

3HaTh: TEHOTHUM, (PEHOTHUI, TOMO3UT0Ta, TETEPO3UTOTA,
JIOMUHAHTHBIN IPU3HAK, PELIECCUBHBIN MPU3HAK,
ajuienb, CUEIUICHHOE Hacle0BaHue, JIOKYC.

JlaBatb onpenesieHne TepMuHaM. VHTEIeKTyalbHbII
YPOBEHB

OnuceiBaTh NPOSBICHUE MOJIHOIO U YACTUYHOTO
CLIEIIJICHUS [IPU3HAKOB C M0JIOM. XapaKTepU30BaTh
OCHOBHBIE ITOJIOKEHUST XPOMOCOMHOU TEOPHUH.
OOBACHATH BApHAHTHI XPOMOCOMHOI'O OITO3HABAHHUS
oJIa
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NunuBuyanbHbIE:
CaMOCTOSTEIbHAs
paboTa mo
PELICHUIO
3JIEMEHTaPHBIX
3a/a4 10 TeHETHKE.

@poHTaTBHBIE:

C UCIOJIb30BAaHUEM
WHTEpPHET —
pecypcos.

becena
[Ipo6iemHbIe
3a7a4u

Pemenue 3agau B
TeTpaasx
CaMOCTOSITEIHHO

pabota no
pEeILIeHnIO
3JIEMEHTAPHBIX
3aj1a4 10 TeHeTHKE

paboTa o
PELICHHIO
dJIEMEHTapHBIX
3a/1a4 10 TeHEeTUKe



23

24

25

26

27

28

Hacnencrsenasie 001e3HI
YeJIOBEKA.

OTHYECKUE aCIEKTEI
MEINIIMHCKON IT'€HETUKH.

[IpakTueckas padora Ne4.
Permienue anemMeHTapHBIX 3a/1a4
II0 TCHETUKE

@dakTopsl, ONpPEAEAIONINe
3JI0pPOBbE YEIOBEKA.

O06o0maromuit ypok 1no reme
«OCHOBHBIE 3aKOHOMEPHOCTH
HacJIeJOBaHMsI TPU3HAKOBY.

3MeHYuBOCTE - BayKHEHIIIEE
CBOMCTBO OPraHU3MOB.

XapakTepru30BaTh OCOOEHHOCTH WX MPOSIBICHUS 1
TeHeTHYECKHUE MTPUUNHBI BOSHUKHOBEHUS. OOBICHSTH
pasnuuus FeHHBIX U XPOMOCOMHBIX OOJI€3HEH.
HccnenoBanue pogoCIOBHOM IPUMEHATH 3HAHUS B
CYXKACHUAX ITPHU PACCMOTPEHUN KYJIBTYPOJIOTHUCCKHUX
npobaem

HaBatp onpeaenenue TepMuHaM. Ha3piBaTh
HACJIE/ICTBEHHBIC OOJIE3HU YETIOBEKa, KOMIIOHEHTHI
ATHUYECKHUX HOPM TOBEICHUSI.

3HaTh: ['eHoTuI, GEeHOTHII, TOMO3UT0Ta, TETEPO3UTOTA,
JIOMUHAHTHBIN NPU3HAK, PEIIECCUBHBIN NPU3HAK,
aJjuieNb, JUTUOPHUIHOE CKPEIIMBAaHUE

Ha3piBaTh BUBI B3aUMOJICHCTBUS alICIbHBIX U
HEJUIEILHBIX TCHOB

XapakTepu3oBaTh 0COOEHHOCTH KOJOMUHUPOBAHUS,

JlaBaTh onpenencHue TepMuHaM. Ha3pBaTh
pasnuuHble MyTareHbl. ONUCHIBaTh IEHCTBUE
MyTareHHBIX (aKTOPOB. XapaKTePHU30BATh
TeHepaTUBHBIC U COMATUYECKUE MYTAITUH (PAKTOPBI,
ompenenstomue 310poBbe. OOBICHATH 0COOEHHOCTH
CIIOHTAHHOTO MyTareHe3a, poJib YeJIOBEeKa B
(hopMHUPOBAHHH CBOETO 3/I0POBbSI; BBISBIISATH
(KOCBEHHO) MyTareHHbIe (PaKTOPHI B HaIIEH
MECTHOCTH. BBIABISATE 0COOEHHOCTH BO3AENUCTBUSA
OKpY>KaloIeu cpeipl (IKOJIOT. CUTyaIluu) Ha 3J0POBbE

3HaTh TCPMHUHBI U IIOHATHA TCMbI

becena
[Ipobnemuoe
3aJjaHue
Pabora B mapax

becena
[Ipobnemuoe
3aJjaHKe

pabota o
PELICHHIO
dJIEMEHTapHBIX
3a/1a4 10 TeHEeTUKe

becena
[Ipobnemuoe
3aJjaHue

Pa6ora B rpynmax

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH U3MEHYUBOCTH. (8 4acoB)

3HATh: KM3MEHYHBOCTEL». YMETh OOBICHHUTE ITOHITHE
HU3MCHYUBOCTD,; IIPUYNHBI, BHI3BIBAIOIIIUC
H3MEHYNBOCTE. OOBACHATh H3MEHUYMBOCTh
HACJICACTBCHHBIX NPU3HAKOB y UCJIOBCKA.
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29

30

31

32

33

Mmuoroo6pasue hopm
W3MEHUYUBOCTH Y OPTaHU3MOB.
Jlaboparopnas pabota No2
«MoaudukaoHHas
W3MEHYHUBOCTBY.
(Mcnonb3oBanue 000py10BaHue
nentrpa «Touka pocra)

Mmuoroo6pasue Gopm
HU3MEHYMBOCTH Y OPTaHU3MOB.

HacnengcrBeHHass ”3AMEHYHMBOCTh U
€€ THUIIBI.

HaCJICI[CTBGHHaSI HU3MCHYHNBOCTDH U
€€ THIIBI.

MHoroo6pasue TUIIOB MyTaI[Hil.

3HaTh (POPMBI U3MEHUUBOCTHU: PEHOTUITUUECKAS,
MoaudUKaIMOHHas, TeHoTHIYecKas. [lonnmats
KJIaCCU(UKAINIO TUTIOB N3MEHUNBOCTU. OOBSICHATH
3Ha4YE€HHE TEPMHUHA «HOPMA PEAKIIMI» B CBOMCTBAX
opraHu3Ma M BHAa

BruisaBnaTE Hanuuye NeHCTBUS SBICHUS H3MESHUMBOCTH
y 4eJIoBeKa

3HaTh GOPMBI HI3MEHUYUBOCTH: (pEeHOTUTTHUECKAS,
Mou(pUKAITMOHHAs, TeHOTHITHYecKast. [loHnMarth
KJIACCU(UKAIUIO TUTIOB H3MEHYUBOCTU. OOBSACHATH
3HaYCHHUE TEPMHUHA «HOPMA PEAKII» B CBOMCTBAX
Oopranu3Ma M BHIa

BBISIBIIATE HaTMUME IEHCTBUS SBICHHUS N3MEHUYNBOCTH
y 4eloBeKa

JaBatb omnpenenenue repMuHaM. HazpiBats hopmbl
W3MEHYUBOCTH, IPUBOJUTH NpuMepbl. Ha3piBaTh
OCHOBHBIE I10JIOKEHHSI MyTallUOHHOW Teopuu ['yro ne
®pusa. XapakTepu3oBaTh JEHCTBHE
HACJIEICTBEHHOCTH U U3MEHYMBOCTHU B IIEpeade
CBOMCTB OpraHn3ma

JaBatp omnpenenenue TepmuHaM. HazpiBats (hopmbl
W3MEHYMBOCTH, PUBOAUTH puMepbl. HazbiBaTh
OCHOBHBIE TOJI0KEHUSI MYTAlIMOHHOW Teopuu 1'yro ne
®puza. XapakTepHu3oBaTh JICHCTBUE
HACJICZCTBEHHOCTH U U3MEHUYMBOCTH B IIepeaade
CBOMCTB OpraHu3ma

3Hath TUIBI MyTauid. [IoHMMaTh/00BACHATD: TEHHBIE,
WM TOYKOBBIE MYTallMl; XPOMOCOMHBIE; TEHOMHBIE;
LUTOIJIa3MaTHYECKUE; COMAaTHUYECKHE

JlaBath orpeJieseHue TepMHUHAM.
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becena.
Pa0ora ¢ TekctoMm

becena.
Paborta ¢ TekctoM

becena.
Pabora ¢ Tekctom

[Ipobnemuoe
3aJjaHue
Pa6ora B rpynmax

becena.
PaGora ¢ TekcTom
POEKTHAs

NESITEIBHOCTh
(coctaBneHue
NPe3CHTAI|H 10
TEME ypOKa).



34

35

36

37

38

MyTareHsl ¥ X BIMSHHE Ha
KHUBYIO IPUPOAY YEIIOBEKA.

PazButue 3Hanumii o
HACJIEACTBEHHOU NU3MEHUYUBOCTH.

O06o0maromuii ypok 0 TeMe:
OCHOB- HbIE 3aKOHOMEPHOCTH
HaCJICIOBAaHUA HpI/ISHaKOB nu
N3MCHYMBOCTH HpI/I3HaKOB.

3Hath TUNBI MyTauui. [loHNMaTE/00BACHATD: TEHHBIE,
WM TOYKOBBIE MYTAllMH; XPOMOCOMHBIE; TEHOMHBIE;
LUTOIJIa3MaTUYECKUE; COMAaTHUYECKHE

Ha3zbiBaTh pasinunble Mmyrarensl. OnucbBaTh
NeNCTBUE MyTareHHbIX (akTOpoB. XapaKTepu3oBaTh
TeHepaTUBHBIE U COMAaTUYECKHE MyTalluK (HaKTOPHI,
ompenenstomue 310poBbe. OOBICHATH 0COOEHHOCTH
CIIOHTAHHOT'O MyTareHesa, poJib 4eJIOBEKa B
(OpMHPOBAHUU CBOETO 37J0POBbsl. BBIABIATH
0COOEHHOCTH BO3AEUCTBUS OKPYXKAIOIIEH CpeIbl
(?K0JIOT. CHTYaIluu) Ha 37J0POBbE

[aBaTp onpeaenenue tTepMuHamMm. GopMyaupoBaTh
3aKOH T'OMOJIOTHYECKHUX PSI0B B HACJIEICTBEHHOM
n3Mmenunsoctd H.M.BaBunosa. . OOBACHATE 3HAUCHHE
TOMOJIOTUYECKHUX PSAAOB HACIEICTBEHHOM

N3MCHYHNBOCTH. XapaKTepmoBaTL OHTOI'CHCTUYCCKYIO,

HJIN BO3PACTHYHO, U3BMCHYUBOCTE.

3HaTh TEPMUHBI U IIOHATHA TEMbI

Pabora ¢ TekcTom
MIPOEKTHAS
JEATEeIIbHOCTh
(coctaBneHue
IIPE3EHTALNH 110
TEME YpOKa).

becena.
Pabora ¢ TekcTom

Tema 5. Ceseknusi 1 OMOTEXHOJIOTHS HA CJIy:K0e yesoBevyecTBA. (6 YacoB)

I'eneTnueckue 0OCHOBBI CCIICKIINU.

Bxnax H.11.BassuiioBa B
Pa3BUTHE CEIEKIUU.

3HaTh/Ha3bIBATh OCHOBHBIE TIOHSTHUS: CEIEKIIHS,
THOpHUIU3AIS, UCKYCCTBEHHBIH OTOOD, MOJUTUION NS,
reTepo3nC, METO/Ibl CENIEKLIMU, HHOPUINHT,
ayTOpUIUHT

Ha3siBaTh 1 XapakTepu30BaTh LHEHTPBI
MIPOUCXOXKACHUS PACTEHUN M KUBOTHBIX. OOBACHATD
pacceneHue KyJlIbTYPHBIX PACTECHUI

27

CamocrosiTenbHas
pabota ¢
MOHATUSMHU U
Hay4YHbIMU
TEPMHUHAMHU

becena.
Pa0ora ¢ TekctoMm
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JIOCTHIKEHHUSI CEJIEKIINN PACTEHUI
1 )KMBOTHBIX

BI/IOTGXHOJIOFI/ISI, €C HaIlpaBJICHUA
" 3HAYCHHC.

JlocTrKeHUsI OMOTEXHOJIOTUU U
STHYECKHE ACIIEKTEHI €€
HacJeJOBaHHUH.

O06o0maromuii ypok 1o Teme
«Cenekuust 1 OMOTEXHOJIOTHS Ha
CITy)0€ 4eTOBEYECTBAY.

Hexiterounsle opranusmsel —
BUPYCBHI.

CtpoeHnue cBONCTBA BUPYCOB.

BupycHsle 3a60eBanusl.

3HAaTh: CENEKIUS paCTEHUI U €€ METO/Ibl, TOHSTHUS :
TUOpUAN3AINS, TOJUIITIOU NS, TETEPO3HUC;
0COOEHHOCTH JKHBOTHBIX, METO/IbI CENIEKIINU
KUBOTHBIX, IOHATHUS: UCKYCCTBEHHBIN 0TOOD,
rudpuaAn3aIys, MyTareHes. Y MeTb 1okas3arb
OCHOBOIIOJIATAOLIYI0 POJIb 00IEOHOIOT UIECKIX
3aKOHOMEPHOCTEH JIJIS C/X MPAKTHUKY;

3HATE/00BICHATE: OMOTEXHOJIOT U, TCHHAS U
KJIETOYHAsT WH)KCHEPHS

3HaTh OCHOBHBIC ITOHATHS: TCHETHYSCKU

MOAU(PUIMPOBAHHbBIE KYJIbTYPHI, KJIIOH, KIOHUPOBaHUE.

YMeTh aHaU3UPOBATh COBPEMEHHBIE aCTIEKThI
HUCCIIENOBAHUN OMOTEXHOJIOTUH.

3HaTH TEPMUHBI U IIOHATHA TEMbI

YCTHBINA TEKYIIT

COCTaBJICHUE
OIIOPHBIX CXEM I10
TEKCTY

CamocrosTensHas
pabota ¢
MIOHATHIMH U
HayYHBIMH
TEPMHUHAMHU

Tema 6. LlapcTBo BUpPYCHI, ero pa3HooOpa3ue H 3HaYeHHe. (7 4acoB)

JlaBaTb onpeniesieHHe TepMUHAM

3HaTh HEKJICTOYHBIE (DOPMBI — BUPYCHI, MX
pa3MHOXeHHE. XapaKTepu30BaTh pa3Mepsl BUPYCOB,
O0akteprodar. OOBICHITH CBOMCTBA KHUBOTO
OpraHu3Ma y BHpyca.

JlaBaTb onpeniesieHre TepMUHAM

3HaTh cTpoeHue Bupyca. Ha3zpiBaTh cemeiicTBa
BUpYCOB. OOBSACHATH MPOHUKHOBEHUE BUPYCa B
KJIETKY, IPOUCXOXKACHHE BUpYCa.

JlaBaTb onpeiesieHre TepMUHAM

Has3piBaTh BupycHbIe 3a00J1€BaHUS YEJIOBEKA.
OOBACHATH OMACHOCTH BUPYCHOTO 3a00JICBAHUS —
CIIM/I. Bricka3piBaTh CBOE OTHOIIIEHUE K TIPOOIeME
CII1/1a B oGmecTBe

28

CaMOCTOSTEIIbHAS
pabora ¢
TNOHSTHSMH U
HAyYHBIMU
TEPMHHAMH.

pabota-
COCTaBJICHUE
OIIOPHBIX CXCM 110
TEKCTYy y4eOHHKa.

pabora-
COCTaBJICHUE
OTIOPHBIX CXEM TIO
TEKCTY yueOHUKa
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BupycHsble 3a601eBaHMs.

OpraHu3MeHHbIN YpOBEHb KU3HU
U €T0 POJIb B IIPUPOJIE.

Konrtponsnas padora Nel mo
TeMe «OpraHu3MeHHbII YpOBEHb
KU3HU»

W3 ncropum pa3BuTHs HAYKH O
KIIETKE.

Knerounas teopusi, e OCHOBHbBIE
MOJIOKEHUSL.

COBpCMeHHBIe METOAbI
OUTOJOI'MYCCKHUX I/ICCJ'ICILOBaHI/Iﬁ

JlaBath ompeeneHne TepMUHaM JlaGopaTopHas
HaspiBaTh BupycHbIe 3a00JI€BaHUS YEIIOBEKA. pabota Ne3
OOBSACHATH OMTACHOCTH BUPYCHOTO 3a00JICBaHUS — «BupycHsie
CIIM/. Beicka3blBaTh CBOE OTHOIIEHHUE K MpoOIeMe 3a0oneBaHus
CIIN/a B obmiectBe pacTeHHI..
3HaTh OpraHU3MEHHBIN YPOBEHb OPTaHU3AIlUH KU3HU. | CAMOCTOSITEIIbHAS
XapakTepu30BaTh CBOMCTBA OMOCHCTEM paboTa ¢
OpPTaHU3MEHHOT'0 YPOBHS: CTPYKTYpa, POLIECCHI, MOHATUSMH U
OpraHHu3anys U PoJib B IPUPOJIE. HAYYIHBIMH
TEpPMUHAMHU

I1. KiieTouHblii ypoBeHb OPraHu3anuu ;ku3HM. (26 yacos)
Tema 7. CTpoenne xuBoi KJeTku. (16 yacos)

3HaTh: LIUTOJOTHS KaK HayKa O CTPOCHUH KJIETKHU. YCTHBINA TEKYIIUH.
OOBSCHITH UCTOPUIO U3YUCHUS KIIETKU; CTAHOBIICHUE

LIMTOJIOTHH; TOCTHIKESHMS LIMTOJIOTHH B 19 Beke.

Ha3piBaTh yueHbIX BHECIIUX BKJIAJ B pa3BUTHE HAYKHU

LIMTOJIOTHH.

3HaTh: LUTOJIOTUS KaK HaAyKa O CTPOCHUU KIIETKHU; VY CTHBIN TEKYIINH.
KJeTo4Has Teopuss OOBACHATh HCTOPUIO U3YUSHHUS
KJIETKH; UTOJIOTUYECKYIO TEPMHUHOJIOTHIO.

XapakTepu3oBaTh COBPEMEHHBIE METO/IbI pabota-

IIUTOJIOTMYECKUX MCCIICTOBAHHA. COCTaBJICHUE
OIIOPHBIX CXCM 110
TEKCTYy yueOHUKa

29
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OCHOBHBIE YaCTH KIETKH.
(Mcnonb3oBanue 000py10BaHue
nenrpa «Touka pocra)

[ToBepXHOCTHBIN KOMILIEKC
KJIETKH.

[uromnmna3zMa u ee CTpYKTypHBIE
KOMITOHEHTHI.

HemembOpanHbie opraHouIbI
KJIETKH.

MeMOpaHHBIE OPTaHOU/IBI
KJIETKH.

JIByxMeMOpaHHbIE OpraHOUbI
KJIETKU.

Bocnpoussenenue n onucanue. JlaBaTh onpeaeneHue
TEPMHHAM

Ha3srpiBaTh OpraHONABI KIICTKH. OnuceBaTh CTPOCHUEC
KJIETOK

XapakTepu3oBaTh 0COOEHHOCTH (HYHKIIMOHUPOBAHUS
KJICTKHU, 0COOEHHOCTH KHU3HCACATCIIbHOCTH
9YKapHUOTHUYECKUX U MPOKAPUOTUYECKUX KIIETOK
OOBACHATH B3aMMOCBSI3b CTPOCHUS U
(yHKLIMOHUPOBAHUS KIETKH

Bocnpoussenenue u onucanue. /JaBate onpeneneHue
TEPMHHAM

Ha3biBaTh NOBEPXHOCTHBIN KOMILIEKC KIETKU.
OnuceIBaTh CTpoeHNE MEMOpPaHbl. XapaKkTepu3oBaTh
0COOEHHOCTH (PYHKITHOHUPOBAHHS

Bocnpoussenenue u onucanue. [laBate onpeneneHue
TEpMUHAM

Ha3zpiBaTh cBolicTBa nuTomiaasMbl. ONuceIBaTh
OCHOBHO€ BEILIECTBO LIUTOILIA3MbI. XapaKTePU30BaTh
OpraHOUbI KIIETKH.

Bocnpoussenenue u onvcanue. /laBath onpeneneHue
TEpMUHAM

Ha3wiBaTh HEMEMOpaHHBIE OPTaHOU B KIIETKH.
OnuchIBaTh CTPOCHNE HEMEMOPAHBIX OPTaHOMIOB.
XapakTepru3oBaTh 0OCOOEHHOCTH (PYHKITMOHHUPOBAHMSI.

Bocnpoussenenue u onucanue. JlaBaTh onpeaencHue
TEPMHHAM

Ha3zpiBaTh 0fHOMEMOpaHHbIE OPraHOUBI KIETKH.
OnuchIBaTh CTPOCHHE OJJHOMEMOpaHBIX OPTraHOUIOB.
XapakTepu3oBaTh 0COOEHHOCTH ()YHKIIMOHUPOBAHHUS.

Bocnpoussenenue u onucanue. /[aBate onpenencHue
TEPMHHAM

HaspiBaTh AByXMeMOpaHHBIE OPraHOUABI KIETKH.
OnuceiBaTh CTPOEHUE IBYXMEMOPaHbIX OPTaHOUIOB.
XapakTepHu30BaTh 0COOEHHOCTH (PYHKIIMOHUPOBAHUSI.

30

CaMOCTOSITEIIbHAS
pabota c
IIOHATUAMHU U
HAy4YHBIMU
TepMHUHAMHU

CaMOCTOSITENIbHAS
pabora ¢
TOHATHUSMH U
HAyYHBIMU
TEPMUHAMH

CaMOCTOSITENbHAS
paboTa ¢
MOHATHSIMU U
HayYHBIMU
TEPMHUHAMH

CaMOCTOSITEIIbHAS
pabota c
MOHATHAMH U
HAy4YHBIMU
TepMHHAMH

CaMOCTOSITeJIbHAS
pabota c
IIOHATUAMHU U
HAaYYHBIMH
TepMHUHAMHU

CaMOCTOSITENIbHAS
pabota ¢
TIOHATHSIMU U
HAayYHBIMU
TEPMHUHAMH
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SnepHas cucteMa KJIETKH.

XpOMOCOMBI, UX CTPOCHHUE U
byHKIHA.

OCOOEHHOCTH KJIETOK MPOKAPHOT.

['unoressl 0 MPOUCXOXKICHUU
AYKApUOTUYECKOMN KIIETKHU.

Kinetka xak 3Tam 3BOJIIOIMHA
KHU3HU B UICTOPUU 3EMIIU.

Kitetka xak 3tan 3Boaronuu
JKU3HU B UCTOPUU 3EMIIH.

O06o0uaromuit ypok 1o Teme
«CTpoeHune KUBOM KIETKNY.

Bocnpoussenenue u onvucanue. /laBats onpeneneHue
TepMUHAM

3HaTh IIaBHYIO YaCTh KIETKH - ap0. ONUChIBATH
CTPOCHHUE sJIpa KIETKHU. XapaKTepu3oBaTh
0c00eHHOCTH (HYHKIIMOHUPOBAHUS.

Bocnpoussenenue u onucanue. [laBate onpeneneHue
TEPMHUHAM

3HaTh XPOMOCOMBI KaK HOCUTEIH T€HETHUECKOM
nHpopmanuu. ONKUCHIBaTh COCTaB XPOMOCOM, UX
CTpoeHue. XapakTepru30BaTh 0COOCHHOCTH

(G YHKIIMOHUPOBAHHUS.

Bocnpoussenenue u onucanue. JlaBaTh onpeaencHue
TEPMHHAM

Ha3zpiBaTh QyHKIIMM CTPYKTYp KileTOK. OnUCHIBAaTh
CTpO€HUE OaKTEepUAIbHBIX KJIETOK. XapaKTepH30BaTh
OaKTepHUaIbHYIO KIETKY Kak OMOCHUCTEMY.

Ha3zbiBaTh, XapakTepu30BaTh TPU OCHOBHBIE TUIIOTE3BI
MIPOUCXOXKICHHS SYKapHUOT: ayTOTeHHAs, XUMEPHasl,
CUMOHOTECHHAS

Bocnpoussenenue u onucanue. /aBate onpenencHue
TepMHHaM. XapaKTEPU30BaTh IBOJIOIUIO IEPBUYHOMN
KJIETKU U €€ yCJIOKHEeHHe. Ha3pIBaTh OTIIMUNTENIBHBIE
MIPU3HAKH PACTUTEIBHON KJIETKHU OT )KUBOTHOM. 3HATH
TKaHU MHOTOKJIETOYHOI'O OpraHu3Ma.

BOCHpOI/ISBCI[eHI/IC " OIIMCaHHC. ,Z[aBaTI) OMMpCaACICHUC
TCPMHUHAM. XapaKTepI/ISOBaTB 9BOJJIOIIMIO HepBHQHOﬁ
KJICTKU U €€ YCIIOKHCHHUC. Ha3wiBaTh OTIIMYNUTEIBHEIS
IIpU3HAKHU paCTHTeHLHOﬁ KJICTKH OT *KUBOTHOM. 3HATH
TKaHW MHOTOKJICTOYHOI'O OpraHui3ma.

3HaThb TCPMUHBI U IIOHATHA TCMbI

CaMOCTOSITEIIbHAS
pabota c
IIOHATUAMHU U
HAy4YHBIMU
TepMHUHAMHU

CaMOCTOATCIIbHAsA
paboTa ¢
IIOHATUAMU U
HAyYHBIMH
TepMHUHAMHU

CaMOCTOSITeJIbHAS
pabota c
IIOHATUAMHU U
HAaYYHBIMH
TepMHUHAMHU

YCTHBIN TEKYIIUH.

CaMOCTOSITEIIbHAS
pabota ¢
TIOHSATUSIMH U
Hay4YHbBIMH
TEpPMUHAMHU

JlaGopaTopHas
pabota Ne 4
«M3yueHue
MHOrooOpasusi B
CTPOCHUU KJIETOK.

Tema 8. IIpoueccel ;ku3HeAeATEITbHOCTH KJIeTKH. (10 yacoB)
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KieTouyHbIi [TUKII.

HerﬂMOC JCJIICHHUEC KIICTKH —
MHUTO3.

JleneHne KIeTKU — MUTO3.
(Mcnosib30Banue 000py10BaHue
unenTpa «Touka pocra)

Meiio3 — pe1yKIIMOHHOE JEeJIEHUE
KJIETKU.

[TpakTrueckas padota Ne 6.
Pemenue 3amau «Meo3, MUTO3.

OOpa3oBaHHE MYXCKHUX raMeT —
CIIEpPMAaTOTEHE3.
(Mcnonb3oBanue 000py10BaHue
nenrpa «Touka pocra)

Bocmnpoussenenne u onucanue. JlaBaTh onpeaeneHne
TepMuHaM. Ha3pIBaTh 3Tamnbl KJIETOUHOTO LUK
KIJICTKH.

XapaKkTepHu30BaTh 3TAlbl KIETOYHOT'O IIMKJIA KIETKH,
HETIPAMOC JCJICHUC KIICTKU. OOBACHITH 3HAUECHHE
uHTEepQa3bl.

3HaTh MEXaHU3M MUTOTHYECKOTO IUKJIA; €T0
O6uosornyeckyro poiib. OObACHATH OCOOEHHOCTH
MPOTEeKaHUs Kaxmou (a3sl MuTO3a. HazweiBath opMbl
MHUTO3a.

3HaTh MEXaHU3M MUTOTHYECKOTO IHKJIIA; €T0
OMOJOTHYECKYIO POJb. OOBICHATH OCOOCHHOCTH
MpoTeKaHus Kaxxaou ¢a3sl MuTo3a. HazbiBaTh popMBI
MHTO3a.

Bocnpoussenenue u onucanue. /laBats onpeneneHne
TEPMUHAM.

HassiBath cTagum meio3a. XapakTepu3oBaTb CTaauu
Meio3a.

OO0BICHITh 3HAYECHNE KAXKIOU CTaIANN U 3HAYECHUE
Meio3a B I1eJIoM

Bocnpoussenenue u onucanue. /laBate onpeneneHme
TEpPMUHAM.

HaswiBaTh cTagnm meiio3a. XapakTepu3oBaTh CTaIud
Meno3a.

OOBICHATH 3HAYEHNE KaXKIOM CTaINH U 3HAUCHHUE
Meiio3a B I1eJIoM

Bocnpoussenenue u onucanue. /laBats onpeneneHue
TEPMUHAM.

3HaTh: TaMETOT€HE3; CIIEPMATOrEHES; CIEPMUOTEHES.
XapakTepru30BaTh NEPHOJbI PA3BUTHUS MTOJOBBIX
KJIETOK.
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CaMOCTOSITEIIbHAS
pabota c
IIOHATUAMHU U
HAy4YHBIMU
TepMHUHAMHU

CaMOCTOSITEIIbHASI
pabora ¢
MOHATHSIMH U
Hay4HbIMU
TEPMHHAMH

JlaboparopHas
pabota No5

«3y4eHne CBOWCTB

KIICTKH).

CaMOCTOSITEJIbHAS
pabota c
IIOHATUAMHU U
HayYHBIMH
TepMHHAMH

CaMOCTOSITENbHAS
pabota ¢
TIOHATHSIMU U
Hay4YHBIMU
TEPMHUHAMH
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O0pa3oBaHne KEHCKHUX MOJIOBBIX
KJIETOK — OOT€HE3.
(Mcnonb3oBaHune 000py10BaHue
neHTpa «Touka pocra)

Knerounslii ypoBeHb
opraHu3anuvun JKUBOH MaTCpuu U
€ro poJib B IPUPOJIE.

O06o0maromuii ypok o TeMe:
[Iporeccel KU3HEACATEIBHOCTH
KIJICTKH.

Konrponbnas padora Ne2 mo
TeMme «KIeTouHbIN ypOBEHb
OpraHMU3al1H KU3HNY.

OCHOBHBIE XUMHUYECKHIE
COCAUHCHUA JKHUBOM MaTCpuu.

XUMHUYECKHE COCIUHEHNS B
JKUBOU KJIETKE.

Oprannueckue COeIMHEHUS
KJIETKU — YTJI€BOJIBI.

Bocnponssenenue n onucanue. J[aBaTh onpeAieieHHe | CaMOCTOSITeIIbHAS

TEPMHHAM. pabota c

3HaTh: 0OTeHE3; OBYJISIIHS; OOTEHE3 YEIOBEKA. MOHATUSIMH U

XapakTepHu30BaTh MEPHOIBI PA3BUTHUS TOJIOBBIX HaYYHBIMH

KJ1eToK. OOBSACHATH 00pa30BaHUE 3UTOTHI; OOTEHE3 Y TEPMHUHAMHU

LBETKOBBIX PACTCHUM.

3HaTh KJIETOYHBIH YPOBEHb OPTaHU3ALNH KH3HH. CaMOCTOSITEIIbHAS

XapakTepHu30BaTh CBOHCTBA OMOCUCTEM KIETOYHOT'O pabota c

YPOBHSI: CTPYKTYPA, ITPOIECCHI, OPTaHU3aAINS ¥ POJIb B | MOHATHAMH U

npupoze. HAYYHBIMH
TepMHHAMH

3HaThb TCPMHHBI U IIOHATUSA TEMBI.

II1. MoJieky.isipHbIii YPOBeHb Opranu3anuu xku3Hu. (30 yacos)
Tema 9. MoJieKyIIpHBIH COCTAB KHBBIX KJ1eTOK. (12 yacoB)

Bocnpoussenenue u onucanue. JlaBath onpeneneHue
TepMUHAM

Ha3zbiBaTh MakpoOMOJIEKYIIbl, MUKPOMOJIEKYITBI
BXOJIAIIME B COCTaB KJIETKU. XapaKTepHU30BaTh
(GYHKIIMM MaKpOMOJIEKYJI U MHUKPOMOJIEKYJ B KJIETKE.

YCTHBIN TEKYIIUI

OOBACHITH OCHOBHYIO (DYHKIIUIO BOJIBI B KJIETKE. AHanus TekcTa

XapakTepHu30BaTh MHOT000pa3nue MOJIEKYI yueOHHKA
OPraHNYEeCKUX COCTUHEHUHN
Bocnpoussenenue u onucanue. JlaBaTh onpefesieHue | COCTaBICHHE

TepMHHAM. 3HaTh: 0COOEHHOCTU CTPOCHUS
OpPTraHWYECKHX BEIIECTB; CTPOCHHUE U (PYHKIHH
yIJeBOJIOB. XapaKTepr30BaTh MHOTO0OOpa3ue
YTJIEBOJIOB.

OIIOPHBIX CXEM.
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JInmae!.

benku.

HYKJ'IGOTI/II[BI " HYKJICUHOBBIC
KUCJIOTHI.

[IpakTueckas padora Ne7.
Pemienue 3aiau mo teme
«MonekynspHasi OHOIOTHS.

Kommnaxrusanus monekyn JITHK B
Apax KJIETOK dyKapHoT.

PuboHyKI€MHOBBIE KUCIIOTHI:
MHOT000pa3ue, CTpyKTypa u
CBOMCTBRA.

Hacnencteennas uagopmanus, ee
XpaHEeHHE U nepeaaya.

Bocmnpoussenenne u onucanue. JlaBaTh onpeaeneHne
TepMUHaM. 3HaTh: OCOOEHHOCTH CTPOCHHUS JIUTTUI0B U
0enKOB. YMETh pacKphIBaTh B3aUMOCBSI3b CTPOCHHS U
(yHKUIUH OpraHMYECKUX BEIIECTB.

BocnpousBenenue u onucanue. J[aBaTh onpenencHue
TepMHHAM. 3HATh: 0COOEHHOCTH CTPOCHHSI TUIHIOB U
0eJIKOB. YMETh pacKpbIBaTh B3aMMOCBSI3b CTPOCHHUS U
(GyHKIUI OpraHMYECKUX BEIIECTB.

Bocnpoussenenue u onucanue. /aBate onpenencHue
TEPMHHAM. 3HATb: POJIb HYKJIECUHOBBIX KHCIIOT B
KUBOW MIPUPOJIE — XPAHEHHE U IIEpeada
HacJeCTBeHHOM nH(popmanuu. XapakTepu3oBaTh
ctpoenue u pynkuuu moiaexyn JJHK.

3HaTh: MHOr0OOpa3ue MOJIEKYJ OPraHUYECKUX
COCAMHEHUN

JlaBaTb onpeiesIeHHe TEPMUHAM:
N€30KCUPUOOHYKIICOTIPOTEU/T, CIIMPATH3ALIHS,
XpOMaTHH, KOMIIAKTU3allKs, HyKJIEOCOMa. 3HATh:
ypoBHH komnakTuzanuu JIHK; GyHkium 6enkoB B
XpOMaTHHE.

JlaBaTh onpeneneHue TEPMUHAM. 3HATh CTPOEHUE U
¢yuxun monexyn PHK u nokanuzanum ux B KieTke.
Xapaxkrepuszosats Tunsl PHK.

JlaBaTb onpeniesieHne TepMUHaM. 3HaTh/ OOBSICHATH
CYIIHOCTb MaTPUYHBIX PEAKIUN.
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COCTaBJICHHUC
OINIOPHBIX CXCM.

JlaboparopHas
pabora Neb
«Opranunyeckue
BEIIIECTBA KIETKM.

CaMOCTOSITEIIbHAS
pabota ¢
MOHATUSMHU U
Hay4YHbBIMU
TEPMHUHAMHU

CaMOCTOSITeJIbHAS
pabota no
pEeIIeHnI0
3JIEMEHTAapHBIX
3ama4

CaMOCTOSITEIIbHAS
pabora ¢
MOHSTHUSMH U
HAyYHBIMU
TEPMHUHAMH

CaMOCTOSITEIIbHAS
pabota ¢
MOHATUSMHU U
Hay4YHbBIMU
TEPMHUHAMH

paboTa ¢
IIOHATUAMU U
HAyYHBIMH
TepMHUHAMHU
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MonekynsapHble OCHOBBI I'eHa U JlaBatTb ompejielieHne TepMHUHAM. 3HATb: «TEH» pabota ¢

TE€HETUYECKUIN KOJI. «reHeTH4ecKUuil KoJ1». OOBACHATH CYITHOCTh MOHATUSIMH U
reHeTHYecKoro kosa. Ha3piBaTh y4eHbIX BHECITHX HAyYHBIMH
BKJIa/I B Pa3BUTHE HAYKU T€HETHUKH. TEpPMUHAMHU

O06o0maromuii ypok 0 TeMeE:
MonekynsipHbIiA COCTaB )KUBBIX
KJIETOK.

3HaTh TEPMHUHBI U IIOHATHUA TEMBI.

Tema 10. Xumu4eckue npoueccbl B MOJIEKYJISPHbIX cucTeMax. (13 yacoB)

buocunres 0€JIKOB B )KUBOU becena.

KJICTKC.

TpaHcsus Kak 3tan

ouocuHTe3a OEJIKOB.

Bocmnpoussenenue u onucanue. JlaBaTh onpeaescHue
TepMUHaM. 3HaTh: OCHOBHOM Ipoliecc MeTaboau3Ma —
O6unocuHTe3 Oenka. XapakTepru30BaTh ITAIIbI
O6HrocHHTe3a OeIKa — TPAHCKPHUITIUIO, TPAHCIISLIHUIO.

Bocnpoussenenue u onvucanue. /laBath onpenesneHue
TepMUHaM. 3HaTh: OCHOBHOM IpoIiecc MeTaboIu3Ma —
OuocuHTe3 OeyKa. XapaKkTeprU30BaTh ATAIIbI
OnocuHTe3a Oellka — TPAHCKPUIIIHIO, TPAHCIISIIHUIO.

PaGora ¢ TekcTom

becena.
PaGora ¢ TekctoM

MosekynsipHble POLECCHI Bocnpoussenenue u onucanue. JlaBath onpeaenenue | pabota ¢
CUHTE3a Y pacTEeHUI. TepMUHAM. XapaKTepu3oBaTh: (azbl poToCcHHTE3A, MOHATUSIMU U
MIUTMEHTHI Y4acTBYOLIUE B (DOTOCHUHTE3E; Hay4YHBIMU
0COOCHHOCTH XJIOpOQIILIA. TEPMUHAMH
OHepreTudeckuii aran 3HaTh: (poTOCUCTEMA, pEaKIIMOHHBIN LIEHTD, pabota c
(dboTocuHTE3a y paCTECHUH. dhochopmmmpona MOHATUSIMHA U
HUe. XapaKTepu30BaTh: CBETOBYIO a3y GOTOCHMHTE3a; | HAy4YHBIMHU
JB€ (POTOCUHTETUYECKHUE MOJIEKYIISIPHBIE CTPYKTYPBI. TEpPMUHAMU
IIytn accumunsanuu yriaekuciaoro | BocnpousseneHue u onvcanue. J[aBaTth onpeeneHue pabota c
rasa. TepMUHaM. XapaKTepu30BaTh: (hazbl poTOCHUHTE3A, HNOHATUSIMU U
TEMHOBYIO (hazy poTocunTesa; uuki KansBuHa. HayYHBIMH
OOBsCHATH (PaKTOPHI BAUAIOMNE Ha (DOTOCHHTES. TePMUHAMH
[Tytu accumumsiiiuu yraekuciaoro | Tepmunsl u noHaTus Temsl: «Opranuueckue Bemectsa | JI.p Ne 7

rasa.

KIICTKH».
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depMeHTaTHB HbIE
IPOLIECCHI B KJIETKE
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bakTepuanbHblil poTOCHHTE3 U
XEMOCHHTES3.

MosexymsipHbIe YHEPTreTHUECKHE
IIPOLIECCHI.

Kucnopoansrii atan
OHMOJIOTUYECKOTO OKUCIICHHUS.

MouexkynspHble OCHOBBI OOMEHa
BEIIECTB JKUBOH KIETKH.

MounekysipHbIil YpOBEHb
OpraHu3alUK KU3HH: €r0 pOJib B
IIPUPOJIE.

Konrtponbnas pabota Ne3
«MonexyJsIpHbIA YpOBEHb
OpraHM3al1H KU3HN».

XUMHYECKHUE DIIEMEHTEI B
000JI0YKax 3eMIIM U UX 3HAYCHUE
B JKU3HU OPTaHU3MOB.

3HaTh: OTINYMS OAKTEPHAILHOTO (POTOCUHTE3A U
(oTocuHTE3a paCTEeHUN, XEMOCHHTE3.
XapakTepu3oBaTh mporecc GoToCUHTE3a y
MIPOKAPHUOT; MHOT00Opa3nue XeMOCUHTETUKOB U X
POJIb B IPUPO/IE.

3HaTh: OOMEH BEIIECTB; MPEBPAICHUE YHEPTUH;
IJIMKOJIN3; 3HAYEHUE SHEPreTUYECKOro 0OMeHa.
XapakTepu30BaTh TPU dTara SIHEPreTUIECKOI0
obmeHa. Ha3pIBaTh KOHEUHbIE TPOAYKTHI ITTUKOJIN3A.
OOBACHATH 3HAYCHHE TIUKOJIH3A.

3HATh: CTaJMH KJIETOYHOTO JIBIXaHUS.
XapaktepuzoBaTh: UK KpeOca; aTamnbt
OKHCJIUTEIBHBIX NTPOLIECCOB B MUTOXOHIPHH.
OOBSCHSTH: yUacTHE KUCIOPOa B KIETOUHOM
IbIxaHuu; oopazoBanre AT® B MUTOXOHIPHUSX.

3HaTh: 0OMEH BEIIECTB U MIPEBPANCHUE SHEPTUH;
CYITHOCTh TpoIecca MeTaboIn3Ma KaK eIMHCTBA
nporeccoB aHaboam3Ma u kataboanzma OOBACHATH:
POIb TeHETUYECKOW HH(OPMAIIUY B METAO0IH3ME;
poib GepMEHTOB B KIIETKE.

3HaTh MOJIEKYJISIPHBIN YPOBEHb OpraHU3al[UH KU3HU.

XapakTepu30BaTh CBOICTBA OMOCHCTEM
MOJIEKYJISIPHOTO YPOBHS: CTPYKTYpa, IPOLIECCHI,
OpraHu3aIus 1 polib B IPUPO/IE.

pabota ¢
MOHATHSIMU U
Hay4YHBIMU
TepMHUHAMHU

becena.
Paborta ¢ TekctoM

pabota c
IIOHATUAMHU U
HAaYYHBIMH
TepMUHAMHU

pabota ¢
MOHATHSIMU U
Hay4YHBIMU
TEPMHUHAMH

CaMOCTOSTEIIbHAS
pabora ¢
MOHSTHUSMH U
HAYYHBIMU
TEPMUHAMH

Tema 11. Bpems 3K0J/10ru4eckoil KyJIbTypbl. (3 4aca)

OOBACHATH: POJIb XUMUYECKHX MUKPOIJIEMEHTOB B
AKHU3HU OPraHU3MOB. 3a00JICBaHMsI CBA3AHHBIE C
HEXBATKOM MM U30BITKOM MUKPO3JIEMEHTOB U MEPBI
UX YCTpaHEHUs .

36

CoobmicHus
O6cyxae Hue
MPOOJIEMBI U TIOUCK
nyTel BbIXO/Aa



100 | Xwmwuueckoe 3arps3HEHHE Bocnpoussenenne u onvcanue. [{aBate onpeneneHme CooOlurenns 1

OKpY’Kalolllel cpeibl Kak TepMUHAM [IpocMmoTp u ananus
riao0aibHast DKOJIOTHYeCKast HasniBath IMPUMEPHBI €CCTCCTBEHHBIX U HCKYCCTBCHHBIX MHWHU- IIPOCKTOB
npobiema. (Mcnosib3oBaHue BEILIECTB. O6cyxnenue
odopynoBanme neHrpa «Touka XapakTepru3oBaTh OCOOEHHOCTH MX BO3JICHCTBHSI HA poOJIEMBI ¥ TIOUCK
pocra) OKpYXaroIIyto cpeny. OObSICHITH MOYeMy IICHHBIE IyTel BBIXOJa

BEIIECTBA JJIS YEJI0BEKA SIBUIMCH TPUYNHON
r7100a1bHOM SKOJIOTHYECKOH po6sieMoii. BRIABIATH
pa3Iu4ne eCTECTBEHHBIX U UCKYCCTBEHHBIX

OMOMOJIEKYII.
101 | CtpykTypHbIe YPOBHU Ha3zbiBaTh OCHOBHBIE CTPYKTYpPHBIE YPOBHU O6cyxnenue 1
OpraHU3alUy )KUBOW MATEPUH. OpraHu3anuy )KUBOW MaTeprun. XapaKTepu30BaTh poOIEMBI.
OuosormuecKoe pasHooOpaszue Ha 3emiie. COOOIIEHUS
102 | WTOrOBEHIi YPOK IO KypCy 1
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