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IHosicHuTEeIbHAA 3aNIMCKA

[Tporpamma cooTBeTCTBYyeT NOJOKeHUsIM DenepanbHOTO TOCYIapcTBEHHOTO 00pa30BaTeNbHOTO CTAaHIApTa OCHOBHOTO
obmiero oOpa3oBaHMs (BTOPOE MOKOJIEHHE), B TOM uHucCie TpeOOBaHUSM K pe3yabTaTaM OCBOEHHS OCHOBHON 00pa3oBaTeNbHOM
nporpaMmsbl, (QyHIaMEHTAIBHOMY SIIpY cofep:kaHus oOuiero obpazoBanusi, IlpumepHoil mporpamme no 6monoruu. IIporpamma
OTpa’kaeT WAeu U moyiokeHus KoHIEeNuuu JyXOBHO-HPABCTBEHHOTO DPAa3BUTHS M BOCIMUTAHMSA JIMYHOCTH rpaxaanuHa Poccuw,
[Tporpammbl  GopMUpOBaHHS YHHMBEpPCAIbHBIX YyueOHbIX geiicTBuil (YY), cocTaBisiomnX OCHOBY JMJsi CAaMOpPa3BUTUS U
HEMpPEepbIBHOTO 00pa3oBaHus, BBIPAOOTKM KOMMYHHMKATHUBHBIX KauecCTB, LEIOCTHOCTH OOIIEKYIbTYpHOTO, JHUYHOCTHOTO H
MIO3HABATENIFHOTO PAa3BUTHSI YUAIMXCH.

Pabouass mporpamma mo Ouonoruu ans 10-11 kjaccoB cocTaBieHa Ha OCHOBE CIIEAYIOIIMX HOPMAaTHBHO-TIPABOBBIX

JOKYMCHTOB!

denepandbHBIA TOCYIAPCTBEHHBIM CTAHIAPT OCHOBHOTO 0O0IIero o0O0pa3oBaHWs, YTBEPXKIEH NpPHUKa30M MHHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit denepanuu ot 17 nexadps 2010 r. Ne1897. Hosble crannaptsl yrBepkaeHs! 8.06.2012r
[Tpuka3z Muno6puayku Poccuu ot 17 nexadpst 2010 roga Ne1897
OO0s3aTenbHBIE MUHUMYM COJIEP>KaHUSI OCHOBHOTO ob1iero oopazosanus no npeamery (Ilpukaz MO Poccuiickoit penepanmu
Nel1276).
3akoH Poccutickoit @eaeparuu «O6 oOpa3oBaHUN.
®denepaibHbIil epeYeHb YYEOHUKOB, PEKOMEHIOBAaHHBIX (JOIMYIIEHHBIX) K MCIOJIb30BAHUIO B 00pa30BaTEIBLHOM IPOIECCE B
00pa3oBaTeNbHBIX  YUPEKICHUAX, PpEATU3YIOIIMX oO0pa3oBareiibHble MporpaMMmbl  OOIIEero oOpa3oBaHUsS W UMEIOIIUX
roCcyJapCTBEHHYIO aKKpEIUTAIMIO Ha Y4eOHbIHN TO/I.
Pacnopsbkennie  Komutera mo  oOpazoBanuto «OO0 oOecrneyeHur  BBeACHUS  (eAepalibHOTO  TOCYIapPCTBEHHOTO
00pa3oBaTeIbHOTO CTaHapTa OCHOBHOTO 00IIEro oOpa3oBaHuUsD)
VYuebnsiii mnan MOY «COII Ne 3 r. 3enenokymcka COBETCKOTO paiiloHay.
[Iporpamma cpemHero (momHOTO) oOMEro ooOpasoBanus. buomorums. O6mas Owomorms. 10-11  xmaccel.  ba3oBwiit
ypoBenb. ABropsl U. b. Aradonosa, B. 1. Cusormazos, U:«/Ipoda»,2015.
B cootBercTtBUM C (emepanbHbIM 0a3UCHBIM yUE€OHBIM IIJIAHOM I OOIICOO0Pa30BATENbHBIX YUPEKICHUA N3y4eHHE Kypca
ounomnoruu B 10 u 11 xmaccax mpegycmorpeHo 68 dacoB (34 waca B rox), 1 gac B Henmerio.

N3yyenue Ouosoruv Ha CTYNEHW CpenHero (MOJHOro) obmiero oOpa3oBaHUs B CTapliedl IIKoide Ha 0a30BOM YpOBHE
HaMpPAaBIICHO Ha JOCTUXKEHUE CIETYIOUIUX LIeNeH:



* OCBOCHHE 3HAHUN 0 OMOJOTMYECKHUX cUcTeMaxX (KIJIeTKa, OpraHu3M, BHJ, SKOCHUCTEMAa); UCTOPUU Pa3BUTHUS COBPEMEHHBIX
NPEICTaBICHUA O JKUBOM MPHUPONE; BBIJAIOLUIMXCS OTKPHITUSX B OHOJIIOTMYECKOW HayKe, pPOJIM OHOJIOrMYECKOM HayKd B
(GhopMHUPOBAHUY COBPEMEHHOM €CTECTBEHHOHAYYHOU KApTUHBI MHPA

* OBJIAZICHUE YMEHHUSIMU OOOCHOBBIBATh MECTO U POJIb OHOJOTUYECKHX 3HAHUW B MPAKTUYECKOM AESATENBHOCTH JIIONEH,
Pa3BUTHUM COBPEMEHHBIX TEXHOJIOTHI; MPOBOAUTH HAOMIONEHUS 3a JKOCHCTEMAaMH C IEJIbI0 WX ONUCAHUS U BBIABICHUS
€CTECTBEHHBIX U AHTPOINIOTCHHBIX U3MEHEHUN;

HaXOJUTh U aHATIM3UPOBATh HHPOPMALIUIO O KUBBIX 00BEKTAX;

* pa3BUTHUE NIO3HABATENbHBIX HWHTEPECOB, MHTEIJIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH B TMpOIEcce HU3YYEHUSs
BBIIAIOIINXCS TOCTHXKEHUN OMOJIOTUH, BOIIEAIINX B OOIEUEIIOBEUECKYIO KYIBTYPY; CIOKHBIX U TPOTUBOPEUUBBIX MyTEHl pa3BUTHUS
COBPEMEHHBIX HAYYHBIX B3MNISOB,

WJIeW, TEOpUH, KOHLIETIUN, pa3-

JUYHBIX TUIOTE3 (O CYIIHOCTH W TPOUCXOXKICHHUM >KU3HH, YEJIOBEKa) B XOle paldOThl C Pa3IUYHBIMH HCTOYHUKAMH
uH(pOopMaIuy;

* BOCTIUTaHUE YOS)KIICHHOCTH B BO3MOXKHOCTH TIO3HAHMSI JKMBOW TPUPOJIBI, HEOOXOAMMOCTH OEpeXHOTO OTHOIICHUS K
MIPUPOIHOU cpenie, COOCTBEHHOMY 370POBBIO; YBKEHUS K MHCHHIO OTITIOHEHTA MPHU 00CYKIEHUN OMOJIOTUYECKUX MPoOIem;

* HCTIOIB30BaHNE TPHUOOPETCHHBIX 3HAHWN U YMEHHUM B MMOBCETHEBHOMW >KM3HU TSI OIEHKH TMOCIEACTBUI CBOCH NEATEThHOCTH
[0 OTHOUIEHHUIO K OKPYKAOUIEN CPEE, 300POBbIO

JIPYTHX JIOEH U COOCTBEHHOMY 3/I0pPOBbIO; 00OCHOBaHUS U COOMIONEHUS MEp MTPOPUITAKTUKA

3a00sieBaHU, MPaBUJI TOBEACHUS B IPUPO/IE.

O01mas xapakTepucTuKa NporpaMMbl OMOJIOTHH

[IpenmeT 6GMONIOTHM HA CTYNEHU CPEAHETO (ITOJIHOTO0) 00IIero oopa3oBaHus Ha 0a30BOM YpOBHE HampasieH Ha (OpMUpPOBaHUE
y ydJamuxcs 3HaHUH O JKMBOM TpUpONE, €€ OTIMYHUTEIbHBIX MPHU3HAKAX — YPOBHEBOH OpraHU3allMM M JBOJIOIHU, MOITOMY
nporpamMma BKJIIOYAeT CBEACHHS 00 OOMIMX OMOIOTMYECKUX 3aKOHOMEPHOCTSIX, IPOSIBIISIONINXCS HA PA3HBIX YPOBHSIX OpPTaHU3AIUH
’KMBOM mpupoxabl. OCHOBY oTOOpa copepkaHus Ha 0a30BOM YPOBHE COCTABISIET KyIBTYpOCOOOpPA3HBIA MOAXOJ, B COOTBETCTBUH C
KOTOPBIM ydYallluecss JODKHBI OCBOWTH 3HAHWS W YMEHWs, 3HAUUMbIe Ui (POpMUpOBaHHS OOIINEH KyIBTYPBI, OINPEIEIISIONINe
aJIeKBaTHOE TIOBEICHNE YeJI0BEKa B OKPYXKAIOIIeH cpesie, BOCTPEOOBAHHBIC B KH3HHU U MIPAKTUIECCKOM NESTEIbHOCTH. B CBsI3M ¢ A THM
Ha 0a30BOM YpOBHE B MporpaMmme oco0oe BHHMaHHE YACICHO COACP)KAHMIO, JISKAIIEMy B OCHOBE (DOPMHPOBAHHS COBPEMEHHOM
€CTeCTBCHHOHAYYHOW KapTWHBI MHUpA, IEHHOCTHBIX OPUCHTAIM, PeaH3yIoIleMy T'YMaHU3aIlMI0 OHOJIOTHYEeCKOro 00pa30OBaHUSI.



OCHOBY CTPYKTypHUpPOBaHUS COACPKAHUS TpeIMeTa OMOIOTHU B CTAPIICH IIKOJIe Ha 0230BOM YPOBHE COCTABJISIOT BEAYIIUE UIICU —
OTJIMYUTENbHBIE OCOOEHHOCTH XKMBOW TMPHUPOABI, €€ YPOBHEBAas OpPraHU3AIMS W SBOJIOINUSA. B COOTBETCTBUM C HUMU BBIJICIICHBI
coJiepKaTebHbIe JIMHUU Kypca: buonorus kak Hayka. Metoasl HayuHoro no3Hanus; Knerka; Opranusm; Bua; DxocucteMsl.

B paboueit nporpamMmme npeaycMOTpeHO nepepacipeeiieHue 4acoB, HECKOJIBKO OTIMYHOE OT aBTOPCKON IIPOrPaAMMBI.

JIist mpuoOpeTeHusl MPaKTUUECKUX HABBIKOB UM MOBBIIICHUS] YPOBHS 3HAHUI B pabouyro MporpaMmy BKIIFOUEHBI JaOOpaTopHbIe
U MpakTHdeckue paboThl. BhINoMHEHHWE MpakTUYecKo paboThl HAMpaBieHO Ha (opMHpOBaHUE OOIIECYYEOHBIX YMEHMM, a TakkKe
YMEHUM y4eOHO - MO03HABaTEIbHON JEATETbHOCTH.

B cBs3u ¢ 6onbliuM 00bEMOM M3y4aeMoro MaTepualia u 1e(UIUTOM BpeMEHU OOJIBIIMHCTBO MPAKTUUECKUX padOT BKIIIOYEHO B
COCTaB KOMOMHHPOBAHHBIX YPOKOB HJIM YPOKOB HM3Y4YEHHUSI HOBOTO MaTepualia U MOTYT OLEHUBATHCS MO YCMOTPEHHUIO YUUTEIIS.
Hekotopsie nmpakTuyeckue padoThl, TpeOYIOIMHE IITUTEIIFHOTO BBITIOJHEHNS, PEKOMEHIOBAaHBI B KAUECTBE JIOMAIITHETO 3a/IaHMUS.

Mecrto npeamera 0M0JIOTMH B Y4eOHOM IIaHe

JlaHHas MporpaMma paccuuTaHa Ha 684acoB ISl 00SI3aTENFHOTO M3YYEHHUs OMOJIOTHH Ha 0a30BOM ypOBHE CTYICHH CPEIHETO
(mosHOTO) O0IIIETO OOpa3zoBanums, B ToM unciie B 10 kiacce — 34 yaca, 1 yac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezieno).

TpeOoBanus Kk pe3yjbTaraM OCBOCHHUS Y4eOHOH MPOrpaMMbl 0 OMOJIOTHH
N3yueHne OMONOrUH B CpeiHEH 1IKoJIe 00YCIOBIMBAET TOCTH)KEHUE CIEAYIOLIUX JHYHOCTHBIX Pe3yJIbTaToB!

peanuzanusl dTHYECKUX YCTAaHOBOK IO OTHOIIEHHIO K OWOJNIOTMYECKMM OTKPBITHSIM, MCCIEJOBAHUSM W HX pe3yiabTraram,
HpPU3HAHUS BBICOKOW IIEHHOCTU JKM3HHM BO BCEX €€ MPOSBICHUSX, 3[0POBbS CBOETO M APYrHX JIIONEH, peanu3alii yCTaHOBOK
3710pOBOro 00pasa KU3HU; CPOPMUPOBAHHOCTH MTO3HABATEIBHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJTY4YEeHUE

HOBOTO 3HaHUS B 0OOJIacTH OMOJOTMH B CBSI3M C OyAylledl NeATeIbHOCTHIO WM OBITOBBIMH IMPOOJIIEMaMH, CBSI3aHHBIMU C
COXpPaHEHHUEM COOCTBEHHOTI'O 3/10pPOBbS M SKOJIOIMUYECKOM 0€30IaCHOCTBIO.

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS OMOJIOTUU B CPEIHEH MIKOJIE TOMKHBI OTPAXKATh:

OBJIAZICHHE COCTABJISIOLUIMMHU HCCIIEOBATEIbCKON U MPOEKTHON NEATENbHOCTH, BKIIIOYAasi YMEHUS BUAETH MPOOJIEMy, CTaBUTh
BOMNPOCHI, BBIJIBUraTh TUIIOTE3bl, JaBaTh OMNpPEIEICHUS NOHATUH, KiaccH(UUUMPOBaTh, HAOIIONATh, MPOBOIUTH 3KCIIEPUMEHTHI,
JieNiaTh BBIBOJIBI M 3aKJIIOUEHUS, CTPYKTYPUPOBATh Marepua, oObsICHITh, TOKa3bIBATh, 3AIIMILATH CBOU UJICH;



yMeHHE paboTarh C pa3HbIMU HCTOYHUKAMHM OHOJOTHYECKONM HH(pOpMAIMM: HAXOAUTh OHOJOTHMUYECKYI0 HH(OpMAalLHUIO B
pa3IMYHBIX HMCTOYHUKAX (TEKCTe Y4YeOHMKA, HAy4HO-TIONYJSIPHOM JHTeparype, OWOIOTMYECKHUX CJIOBapsiX M CIPaBOYHHUKAX),
aHAJM3UPOBATh U OIIEHUBATH MH(HOPMAIIHIO, IPEOOPa30BBIBATH MH(OPMAITHIO U3 OMHON (HOPMBI B IPYTYIO;

CIOCOOHOCTh BBIOMpPATh LIEJEBBIE U CMBICIOBBIE YCTAaHOBKM B CBOMX NEHCTBHAX M TOCTYNKax IO OTHOIIEHUIO K >KUBOU
HpUpPOJIE, 3I0POBBIO0 CBOEMY U OKPYXKAIOIINX;

YMEHHUE aJIeKBATHO HCIIOJIb30BaTh PEUEBbI€ CPEACTBA Ui JUCKYCCUU U apryMEHTAIllUM CBOEH MO3UIIMH, CPAaBHUBATh Pa3HbIC
TOYKH 3PEHUS], apTyMEHTHUPOBATH CBOIO TOUKY 3PEHHUSI, OTCTaUBaTh CBOIO TO3UIIHUIO.

[IpeameTHbIe pe3ynbTaThl OCBOSHHSI BHITYCKHUKAMHU CTapIIEH IIKOJIBI MPOTPaMMbI IO OMOJIOTHHU MPEICTAaBIEHBI B COJEPKAHUH
Kypca 1o paszienam.

IIpenMeTHBIMU pe3y/IbTATAMHU OCBOCHHSI BHIITYCKHUKAMU CPEIHEH LIKOJIBI IPOrPaMMBI 110 OMOJIOTUH SBJISIOTCS:

1.B no3HaBaTenpHON (MHTEUICKTYaIbHOM) cepe:

XapaKTepUCTHUKA COMAEpKAHUS OMOJOTUYECKUX Teopwil (KieTouHas, )BoitonuoHHas teopus Y. JlapBuna),; yuenus B.U.
Bepuanckoro o 6uocdepe; 3akonoB . Menaens, 3aKOHOMEPHOCTEH W3MEHUYMBOCTH, BKJIaJla BBIIAIOIIUXCS YYCHBIX B Pa3BUTHE
OMOJIOrMYeCcKON HAyKd BBIJEJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIIOTUYECKUX OOBEKTOB (KJIETOK: PACTUTENIbHON W >KUBOTHOM,
IIOJIOBBIX M COMATUYECKUX, HOANEPHBIX M SJNEPHBIX; OPraHU3MOB: OJHOKJIECTOYHBIX M MHOTOKJIETOYHBIX; BHJIIOB, JKOCHCTEM,
ouocdepsl) 1 poreccoB (0OMEH BEIIECTB U YHEPTUHU, PA3MHOKEHHE, JIeJIEHUE KIIETKHU, OIJIOJOTBOPEHHUE, JEHCTBUE €CTECTBEHHOIO
orbopa, oOpa3oBaHUE BUJIOB, KPYTOBOPOT BEIIECTR),

o0BsicHEeHUE PO OUooruu B (GOpMHUPOBAHUU HAYYHOTO MUPOBO33pPEHUS, BKIa/1a

OMOJIOTUYECKUX TEOpUd B (POPMUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHUpA; OTPULATEIBHOTO BIMSHUS
aJIKOT0JIsl, HUKOTMHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apOAbIIIA YEJIOBEKA; BIUSHUE MYTAarecHOB HAa OPraHU3M YEJIOBEKA ;
AKOJIOTUYECKUX (PAKTOPOB HA OpPraHU3MbI; MPUYMH 3BOJIOLUWU, W3MEHSIEMOCTH BHUJOB, HAPYIICHUM pa3BUTUS OPraHU3MOB,
HACJIEICTBEHHBIX 3a00J€BaHUN, MYTAlMi MPUBEICHUE J10KA3aTelbCTB (apryMeHTauusl) €IWHCTBA XUBOM M HEXUBOU NPUPOJBI,
POJZICTBA JKUBBIX

OpPraHMU3MOB U OKpPY’KaIoIEel Cpeibl; HEOOXOAMMOCTH COXPaHEHHUs BUIOB

YMEHHE TOJIb30BaThCsl OMOIOTUYECKOW TEPMUHOJIOTHEN M CUMBOJIHKON

Pemienne sneMeHTapHbIX OMOJIOTHYECKUX 3a/1a4; COCTABICHUE AIEMEHTAPHBIX CXEM

CKpELIMBAaHUS U CXEM IIEPEHOCA BEUIECTB U SHEPTUU B SKOCUCTEMAX (LIETIH MUTAHUS)



onucaHue 0codeil BUIOB MO0 MOP(OIOrHIECKOMY KPUTEPHUIO BBISIBICHHE U3MEHUYNBOCTH, MPUCTIOCOOIEHUI OPraHu3MOB K cpejie
OOUTaHUSI CpaBHEHUE OMOJIOTMYECKUX OOBEKTOB (XMMHUYECKHI COCTaB TEJN >KMBOM M HEXXHBOW MPUPOABI, 3apOMBIIIN YeJIOBEKa U
APYTUX MIIEKOTIUTAOIIUX, TPUPOTHBIE SKOCUCTEMBI U arpO3KOCHUCTEMBI) U (POPMYIUPOBKA BHIBOJOB HA OCHOBE CPABHEHUH.

2.B 1IeHHOCTHO-OpHUEHTAIMOHHO cdepe:

aHaJIM3 U OLICHKA PA3JIMYHbBIX TUIIOTE3 CYLIHOCTH KU3HU, TPOUCXOKICHUS )KU3HU U YEJIOBEKa,

I100aIbHBIX SKOJIOTUYECKUX MPOOJIEM U MyTEH UX peleHus, OCIECTBUI COOCTBEHHOM

JESITEIbHOCTH B OKPYXKAIOIIEH cpesie, OLlEHKa ATUYECKUX AaCIEeKTOB HEKOTOPBIX HCCIEOBAHUNA B 00JACTH OMOTEXHOJIOTHH
(KJIOHMpPOBaHUE, UICKYCCTBEHHOE OILIOIOTBOPEHHUE)

3.B cdepe TpynoBoii 1eATeIbHOCTH:

OBJIaJICHNE YMEHUSMHU U HABBIKAMU ITOCTAHOBKH OMOJIOTUYECKUX IKCIIEPUMEHTOB U OOBSICHCHHE UX .

4. B chepe dusznueckoit AeITEIHPHOCTH:

o0ocHOBaHWE W COOMIONEHWEe Mep NPO(PHIAKTHKHA BUPYCHBIX 3a00JI€BaHWN, BPEIHBIX NPUBBIYEK(KYPEHHUE, AITKOTOJU3M,
HapKOMaHUs1) IPABUJI TIOBEJICHUS B IPUPOIHOM Cpejie

IInanupyemble pe3yJbTaThl H3yUeHHs Y4eOHOH MPOrpaMMbl

BrinyckHHK Ha 0a30BOM YpOBHE Hayu4HTCS:

pacKpbiBaTh Ha MpUMEPax Pojib OHWOJOTHH B (DOPMHPOBAHMHM COBPEMEHHON HAy4YHOH KapTHHBI MHpa W B IPAKTHUECKOM
NEATELHOCTH JIFONIEH;

MOHMMAaTh W OIMCBIBATh B3aUMOCBSI3b MEXKIY CCTCCTBEHHBIMH HayKaMH: OHOJIOrHeH, (U3MKOHM, XMMHEH; yCTaHABIMBATh
B3aMMOCBSI3b IPUPOIHBIX SIBICHHIA;

MOHMMATh CMBICII, Pa3JIMyaTh W OMHCHIBATh CHCTEMHYIO CBSI3b MEKIY OCHOBOITOJIATAIOIIMMH OHOJOTHYECKUMH MOHATHSIMHU:
KJIETKa, OpTaHu3M, BHI, SKOCHCTeMa, Onocdepa;

UCIIOJIb30BaTh OCHOBHBIC METO/IbI HAYYHOT'O TTO3HAHKS B YICOHBIX OMOJIOTUYCCKUX MCCIICIOBAHUAXK, IIPOBOAUTH IKCTICPUMEHTHI
10 M3YYCHHUIO OMOJIOTMUECKUX OOBEKTOB M SIBIICHUH, OOBSICHATH PE3yJIbTaThl SKCIIEPHUMEHTOB, aHAJIM3UPOBATh UX, (POPMYITHPOBATH
BBIBOJIBL;

bopMyTHpOBaTh THIIOTE3bI HA OCHOBAHUH IMPEIJIOKECHHON OMOJOTHYECKONW MH(OPMAIIMHM W TMpEJiarath BapUaHThI POBEPKHU
TUIIOTE3;

CpaBHHMBATh OMOJIOTHYCCKHE O0BEKTHI MEXKIY COOOH IO 3aJaHHBIM KPUTEPHSM, JCJIaTh BHIBOABI U YMO3aKIIOYCHHS HA OCHOBE
CpaBHCHHS,



00OCHOBBIBAaTh E€AMHCTBO >KMBOM U HEXUBOM NPUPOJIBI, POJCTBO >KUBBIX OPraHM3MOB, B3aHMOCBS3H OpPraHU3MOB U
OKpY’Karollei cpeiibl Ha OCHOBE OMOJIOrMYECKUX TEOPHil;

IOPUBOAMTH TPUMEPHI BEIIECTB OCHOBHBIX TPYMNN OPTaHUYECKUX COCOUHEHHM KIEeTKH (OENKOB, >KUPOB, YITIEBOAOB,
HYKJIEMHOBBIX KHUCIIOT);

pacno3HaBaTh KJIETKHU (IIPOKApPUOT U IYKAPUOT, PACTEHUN W KUBOTHBIX) MO OMUCAHUIO, HA CXEMATUYECKUX H300paKEHUSX;
yCTaHaBJIMBATh CBSI3b CTPOEHUS U (YHKIMN KOMIIOHEHTOB KJIETKH, 000CHOBBIBAaTH MHOTOOOpa3ue KIIETOK;

pacno3HaBaTh NOMYJISIIIUIO U OMOJOTUYECKUM BUJ 10 OCHOBHBIM MPU3HAKAM;

OMKCHIBATH (DEHOTUIT MHOTOKJIETOYHBIX PACTEHUN U KUBOTHBIX IO MOP(HOJIOTUUECKOMY KPUTEPUIO;

00BSICHATH MHOTOOOpa3ue OPraHu3MOB, PUMEHSSI BOIIOLMOHHYIO TEOPHIO;

KJIacCU(PUIUPOBATh OUOIOTHYECKHE OOBEKThl Ha OCHOBAaHUU OJHOTO WJIM HECKOJIBKUX CYIIECTBEHHBIX MPU3HAKOB (THUIIBI
MUTAHUS, CIIOCOOBI IbIXaHUS U PA3MHOKEHHS, 0COOEHHOCTH Pa3BUTHA);

OOBSICHATH MPUYHUHBI HACTIEICTBEHHBIX 3a00JICBaHMUI;

BBISIBJISITH M3MEHYMBOCTH Yy OPTaHU3MOB; OOBSICHITH MPOSBICHHWE BHJIOB HW3MEHYMBOCTH, HCIIONB3Ysl 3aKOHOMEPHOCTHU
M3MEHYMBOCTH; CPAaBHUBATh HACJIEICTBEHHYIO U HEHACIECTBEHHYIO U3MEHUNBOCTH;

BBIIBISITH MOpQosorndeckue, (HU3HoNIOrniecKre, MOBEACHUYECKHE aJanTallii OPraHu3MOB K cpefae OOMTaHus U JIEHCTBUIO
HKOJIOTHYECKHUX (DaKTOPOB;

COCTaBJISITh CXEMBI MIEPEHOCA BEIIECTB M SHEPTUH B SKOCUCTEME (IICTU MTUTAHUS );

OPUBOJUTEH JIOKA3aTeIbCTBA HEOOXOJUMOCTH COXpAaHEHUS OHOpa3HOOOpas3usi [isi YCTOWYMBOIO pa3BUTUS M OXPaHbl
OKPYXKAIOIIEH CPEIbI;

OLICHUBATh JIOCTOBEPHOCTh OHUOJIOTrMYECKOW HH(OpMAIMHU, MOJYYEHHOM U3 Pa3HbIX HMCTOYHHUKOB, BBIACISATH HEOOXOIUMYIO
MH(OPMALIMIO JJIS UCTIONH30BaHUS €€ B yUeOHOM 1eITeIbHOCTH U PEIIeHUH MPAKTUYECKUX 3a/1a4;

NPEJICTaBIATh OMOJIOTMYECKYI0 HH(OpMAIINIO B BUE TEKCTA, TAONIHUILIbI, Tpaduka, 1MarpaMMBbl U JeJiaTh BHIBOJIBI HA OCHOBAaHUU
MPECTABICHHBIX JaHHBIX;

OLICHHMBaTh POJb JOCTWKEHUN TE€HETUKH, CENEKLIHUH, OUOTEXHOJOTMH B TMPAKTUUYECKOM JEATEIbHOCTH 4YEJIOBEKa WU B
COOCTBEHHOM JKH3HH;

OOBSICHATh HETaTUBHOE BIMSHHE BEIIECTB (AJIKOTOJS, HUKOTHHA, HAPKOTMYECKHX BEIIECTB) HA 3apOABIIIEBOE pa3BUTHE
YeNI0BEKa;

OOBSICHITH MOCJIEICTBUS BIUSHUSI MyTarcHOB;

OOBSICHATH BO3MOKHBIEC TPUYMHBI HACIIEICTBEHHBIX 3a00JIEBAaHUM.



BbinycKHMK Ha 02a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHTHCS:

JaBaTh HAy4HOE OObACHEHHE OMOJIOrHnYecKuM (hakTaM, Mmpolieccam, SBICHUSIM, 3aKOHOMEPHOCTSM, HCIONb3Ysl OMOJIOTUYECKUE
TeOopuH (KJIETOYHYIO, SBOJIIOLIMOHHYIO), yueHHUe 0 Ornocdepe, 3aKOHbI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYUBOCTH;

XapaKTepu30BaTh COBPEMEHHBIC HAIpaBiICHUS B PAa3BUTUM OMOJOTHUU; OMHUCHIBATH KX BO3MOXKHOE HCIOJIb30BAaHUE B
PAKTUYECKON EATETbHOCTH;

CpaBHUBATh CIIOCOOBI JIEJICHUS KICTKA (MUTO3 U MEH03);

pemaTh 3aj1a4u Ha noctpoeHue pparmenrta Bropoi nenu JAHK no npennoxxennomy dparmenty neproit, u-PHK, (M-PHK) mo
yuactky JJHK;

peniarh 3aJa4yd Ha OIpeNeNieHue KOJIMYECTBA XPOMOCOM B COMAaTHYECKHMX U TOJOBBIX KIJIETKAaX, a TaKKe B KIETKaxX Iepea
HayaJioM JieJieHus (Meio3a UiIu MUTO3a) U 10 €r0 OKOHYAHUM (J1711 MHOTOKJIETOYHBIX OPraHU3MOB);

peliaTth TeHETUYeCKHe 3aJadl Ha MOHOTHOPUAHOE CKpPELIMBaHHE, COCTaBISATh CXEMbl MOHOTHOPHIAHOTO CKpEIIMBAHMS,
MPUMEHSIS 3aKOHBI HACJIEICTBEHHOCTH U UCTIOJIb3Yysl OMOJIOTHYECKYI0 TEPMUHOIOTHIO U CHMBOJIKKY;

yCTaHABIMBATh TUI HACJIEIOBAHUSA M XapakTep MPOSABICHUS MPHU3HAKA MO 33JaHHOW CXEME POJOCIOBHOM, MPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTH;

OLICHMBATh PE3YyNbTaThl B3aUMOJICHCTBHUS 4YENOBEKAa W OKPYXAloIIel cpeibl, MPOTrHO3UPOBaTh BO3MOXKHBIE MOCIEICTBUS
AESITEIbHOCTH YeJI0BEKa /IS CyIECTBOBAHUS OTAEIBHBIX OMOIOTMYECKUX OOBEKTOB U IEJIBIX IPUPOJHBIX COOOIECTB.

Kpurtepuu oneHuBaHmusi.
OueHka yCTHOTO OTBeTA y4aluXcst
Otmertka "S5" cTaBurcs B ciyyae:

1.3Hanus1, MOHUMAaHHUsL, TITyOUHBI YCBOEHHS 00YUYaIOUIMMCs BCETO 00bEMa MPOrpaMMHOT0 MaTepuaia.

2. YMeHHs BbIACNATH TJaBHBIC MOJOKEHUS B M3YyYEHHOM MaTepuaje, Ha OCHOBaHMMU (DaKTOB M IMPUMEPOB 0000IIATh, AEaTh
BBIBO/Ibl, YCTAHABIMBATh MEKIIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKU TPUMEHSET MTOTYYEHHBIE 3HAHUS B HE3HAKOMOM
CUTYaLIHH.

3. OrcyTcTBHE OLIMOOK U HETOUETOB IPU BOCIIPOU3BEACHUN U3YUYEHHOTO MaTepualla, IpU YCTHBIX OTBETaX YCTPAaHEHUE OTIEIbHbBIX
HETOYHOCTEH C MOMOILBIO JOTIOJHUTEIbHBIX BOIIPOCOB YUUTENS, COOIIOAEHUE KYIbTYPbl YCTHON peUH.



Ot1mertka "4":
1.3Hanue Bcero M3y4eHHOro MporpaMMHOIo MaTepuania.
2. YMeHHI BBIIETATH TJIaBHBIC MOJOXEHHS B M3YYEHHOM MaTrepHalie, Ha OCHOBaHHH (DaKTOB M MPHUMEPOB 0000IIATh, IeiaTh
BBIBO/IbI, YCTAHABIMBATH BHYTPUIIPEAMETHBIEC CBSI3U, TPUMEHSThH MOJIYUCHHbIC 3HAHUS Ha MPAKTHKE.
3. He3nauutenbHble (HErpyOble) OMIMOKM M HEMOYETHI MPU BOCIPOU3BEIACHUU WM3YYEHHOTO Marepuana, COONIOJACHHUE OCHOBHBIX
paBuI KYJbTYpbl YCTHOU PEYH.
Otmetka "3" (ypoBeHb MpeICTABICHUHN, COUETAIOIINUXCS C DJIEMEHTAMU HAYYHBIX TTOHSTHM ):
1. 3HaHMe M YCBOEHHME MaTepuaja Ha YpOBHE MUHUMAJBHBIX TPEOOBaHUN MPOrpamMMbl, 3aTPYJHEHUE IPU CAMOCTOSITEIILHOM
BOCIIPOM3BEJAECHUH, HEOOXOIMMOCTh HE3HAYUTEIHLHOM MMOMOIIM MPENOaaBaTeNsl.
2. YMenue paboTaTh Ha YpOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHUS ITPH OTBETaX HA BUIAOW3MEHEHHBIE BOIIPOCHI.
3. Hannuwe rpy0Ooii oOmIMOKM, HECKOJIBKHX HErpyObIX MpH BOCHPOU3BEACHHUH HM3YyYEHHOTO MaTepuaia, HEe3HAYUTEIbHOEe
HECOOJI0ICHHE OCHOBHBIX MPABWII KYJIBTYPbl YCTHOU pEUH.
Or1merka "2'":
1. 3HaHMe W YCBOEHHE MaTepuaja Ha YPOBHE HMXE MHHHMMAJIBHBIX TpeOOBaHMI MPOrPaMMBbl, OTAEIbHBbIE MPEACTaBICHUS 00
W3YYEHHOM MaTepuale.
2. OrcyTcTBHE yMEHUHN pabOTaTh HA YPOBHE BOCIIPOU3BEAECHUS, 3aTPYIHEHUS IIPY OTBETAX HAa CTAHJAPTHBIE BOIIPOCHI.
3. Hanmuuuve HECKONBbKUX TpyOBbIX OHIMOOK, OOJBIIOrO YHCIAa HErpyoObIX IpU BOCIPOM3BEICHUU H3YYEHHOTO0 MaTepuaa,
3HAYUTEILHOE HECOOIIOEHUE OCHOBHBIX MPABUII KYJIBTYpPhl YCTHOM PEUHU.

OueHka BbINOJHEHHUS MPAKTUYECKUX (J1Aa0OpaTOPHBIX) padoT
OtrmMmetka "5" cTaBuTCS, €CIM YUCHUK:
1.IlpaBusibHO ONpeeHII Eb OIbITA.
2. BeimoaHuia paboTy B OJIHOM 00beMe ¢ COOJTI0/IEHHEeM HEOOXO0AMMOM MOCIeA0BATEIbHOCTH IPOBEICHUS ONBITOB U U3MEPEHHI.
3.CaMOCTOSITENFHO U PALIMOHATIBHO BHIOpA ¥ MOATOTOBHII AJIS OMbITA HEOOXO0AUMOE 000PYI0BAaHUE, BCE OMBITHI MPOBEJI B YCIOBUSIX
U pexuMax, 00ecreynBaroINX MOJyYeHUE PE3yIbTaTOB U BBIBOJOB C HAUOOJIbIIEH TOUHOCTHIO.
4.Hay4HO rpaMOTHO, JIOTUYHO ONHCall HaOMIOIeHUS U COPMYIMPOBAI BBIBOJIBI U3 OIbITAa. B mpeacTaBieHHOM OTYeTe MPaBIIIbHO U
aKKypaTHO BBITOJIHUI BCE 3aITUCH, TAOIULIbI, PUCYHKH, TPA(QUKH, BHIYUCICHUS U CIENal BBIBOBI.
5.IIposiBrsieT OpraHU3allMOHHO-TPYJOBbIE YMEHHs (MOAJEPKUBAET YUCTOTY pabOYero Mecta W MOPSAOK Ha CTOJE, YKOHOMHO
UCITIOJIB3YET PACXOJIHbIE MaTEPUAIIbI).
6.2KCIIEpUMEHT OCYIIECTBIISIET 10 IJIaHY C YYETOM TEXHUKH 0€30MaCHOCTH U MPaBUII pabOThI C MaTepuagaMu U 000pyA0BaHUEM.
OtmMmetka "4" cTaBuTCS, €CIM YUCHUK:



1. OmBIT IPOBOJWI B YCIOBHSX, HE 00€CTICUUBAIONTNX JTOCTATOYHON TOYHOCTH U3MEPECHHUI.

2. Vnm Obu1o OMyIIeHO ABa-TPU HEJIOYEeTa.

3. nu He 6osee oaHOM HETpyOOil OIIMOKK U OJTHOTO HEJ0UETA.

4. Vlnu KCTIEpUMEHT MTPOBE/ICH HE MOJTHOCTHIO.

5. nu B onricanuu HAOJIO/IEHUIA U3 OMBITA IOMYCTUIT HETOYHOCTH, BBIBOJIBI C/I€J1ajl HETIOJIHBIE.

OtmMmetka "3" cTaBUTCS, €CIIM YUCHUK:

1. [IpaBuiIbHO ompenenuil Ledb ONbITa; PadOTy BBIMOJHSAET MPABUILHO HE MEHEE YeM HAIMOJOBUHY, OAHAKO OOBEM BBITTOJIHEHHOU

YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MpPaBUIIbHBIE PE3YyJbTaThl M BBIBOJBI MO OCHOBHBIM, NMPHUHIIMIHAIBHO BAXKHBIM 3a/adyaM

padoTHI.

2. nu monbop obopynoBanmsi, 0OBEKTOB, MaTEpUAJIOB, a TAK)Ke Pa0dOTHI MO HAYATy OMBITA MPOBET C IMOMOIIBIO YUHUTEIS, WIH B

XO0/I€ TIPOBEICHHUSI OTbITa M U3MEPEHUH OBLTH IOMYIICHBI OMMOKHA B OMMCAHUN HAOMIOeHUH, ()OPMYITHPOBAHUH BHIBOJIOB.

3. OnbIT TPOBOJUIICS B HEPAIMOHAIBHBIX YCIOBHUSIX, YTO MPHUBEJIO K MOJYUYCHUIO PE3yJIbTATOB C OOJIBIIEH MOTPENTHOCTHIO; WIH B

oTuéTe OBLIN JOMYIICHBI B 00IIEH CJI0KHOCTH He 00siee NBYX OMMOOK (B 3aMUCAX ANHUI], H3MEPEHUSIX, B BRIYUCICHUSX, TpaduKax,

TabnuIax, cxemax,  T.J1.) HE TPUHIIMITHAIBHOTO JIJIsl JAHHOW pabOThI XapakTepa, HO MOBIUSBIINX HA PE3YJIbTAT BHITIOTHEHUS.

4. Jlomyckaet TpyOyro omuOKy B X0J.€ dKCrepuMeHTa (B 00bsiCHeHHH, B 0hopMIIeHHH PabOThI, B COOJIIOJICHUH TIPABUI TEXHUKU

Oe3omacHOCTH MpHU pabOTe C MaTepruagaMu U 000PYJOBAHUEM ), KOTOPAsi UCIIPABIISIETCS IO TPEOOBAHUIO YUUTETIS.

OtrmMmetka "2'" cTaBUTCS, €CIIM YUCHUK:

1. He onpenenus caMOCTOSITENBHO LIE€b OMBITA; BHIMOJIHUI padOTy HE MOJTHOCTHIO, HE MOATOTOBHII HY)KHOE 000pyA0BaHUE U 00beEM

BBITIOJIHEHHOM YacTH paboThI HE MO3BOJISIET C/IEeaTh MPAaBUIIbHBIX BHIBOJIOB.

2. Vlnu onbIThI, U3MEPEHUS, BBIUUCIICHUS, HAOIIOACHUS POU3BOIUIUCH HEMTPABUIIBHO.

3. Nnu B xone paboThl U B OTYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHbIE B TpeOOBaHUSX K oleHKke "3".

4. Jlonmyckaet aBe (1 0osee) rpyObie OMIMOKHU B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHUH, B 0)OPMIICHUN PAa0OThI, B COOJIIOICHUH TTPABUII

TeXHUKH

0e3omacHOCTH MpHU pabOTE C BEMIECTBAMU M 000PYIOBAaHUEM, KOTOPHIE HE MOXKET UCTIPABUTH JIaXKe MO0 TPEOOBAHUIO YUHUTEIIS.
OueHka BbINOJHeHUsI bHoJ10rnyeckoro AMKTaHTa

«5»: BoinonHua 80 — 100 % 3aganuii mpaBUIBHO

«4»: Bermonann 60 - 80 % 3amanuit

«3»: Beimoaana 30 - 50 % 3amanui

«2»: BpiotHuII Menee 30% 3amaHuil

«1»: HeT oTBeTa



OneHka BoInoJIHeHHus TecToBBIX 3aJaHul
«5»: 80 — 100 % ot oburero uncna 6amIoB
«@»:70-75%
3»:50-65%
«2»: menee 50%
«1»: HEeT oTBeTA
Ounenka BoinoJiHeHUsI CaMOCTOSITEIbHBIX PA0OT B TETPAJAM € UCIO0JIb30BAHMEM YUeOHUKA
[Ipennaraercs 3 3aganus. 2 3a1aHus 00s13aTeIbHON YacT, | MOBBIIEHHON
CJIOKHOCTH
«5»: BBITIOJHUI BCE 3a1aHUs
«4»: BBITIOTHUI 0053aTEIIbHYIO YacTh 3aJJaHuN
«3»: IPaBUWJIHHO BBITIOJIHWII TOJILKO MOJIOBUHY 00s13aTEIFHOM YaCTH 3a/IlaHuN
«2»: B K&KIOM 3aJ]JaHUU MHOTO OITHUOOK (0O0JIbIIe, YeM TPABIIIBHBIX OTBETOB)
«1»: HeT oTBeTa
OueHka BbINOJHEHUS COCTABJICHHE OMOPHO-CXeMATHYECKOI0 KOHCIEKTA
[lepen ydammmucs cTaBuTCA 3a7a4a HAYUYUThCSI «CBOPAYMBATHY) KOHCHEKTHI JI0
OTJIETIbHBIX CJIOB (CIOBOCOYETAHUH), JIeJaTh CXEMbl C MAaKCUMAJIbHBIM YHCIIOM
JIOTUYECKUX CBA3EH Mexay MoHsATUsIMU. PaboTa 3Ta KpaiiHe cioxHasl,
uHauBuayanbHas. [Tomoms B cozganun OCK okaxyT kputepuu oueHuanus OCK.
OTcyTcTBHUE CBA3aHHBIX MPEAJIOKEHUM, TOJIBKO OMOPHBIE CUTHAJIBI — CIIOBA,
CJIOBOCOYETAHMUSI, CHMBOJIBI.
Kputepun ouenubanust OCK no coctaBiieHUIO:
1. [TomHOTA MCTIONB30BAHUS YI€OHOTO MaTepHUaa.
2. 06bém OCK (mns 8-9 kitaccoB — 1 TeTpanHasi CTpaHuIa Ha OAMH paszaen: 1 10-
11 xmaccoB oauH auct popmara A 4)
3. Jloruka u3noxeHus (HaIu4ue cXeM, KOJIMYECTBO CMBICIOBBIX CBSI3€H MEXIY
MIOHATHSIMU )
4. HarnsiiHOCTh (HAJIMYKME PUCYHKOB, CHMBOJIOB, U IIP.; aKKYPATHOCTh BBIIIOJIHEHUS,
yutaemocth OCK)
5. I'pamoTHOCTH (TepMHUHOJIOTHYECKast U opdorpaduueckas)



Kasx1p1it myHKT OLIEHUBAETCS OTJICTHHO B Oasiax
Pabora yyammuxcs B rpynmne

1. YMeHue pacnpenenuts paboTy B KOMaHAE
2. YMeHue BBICIYIIATh APYT ApyTa
3. CornacoBaHHOCTE AE€HCTBUN
4. IIpaBUIBLHOCTH M TIOJTHOTA BBICTYIICHUI
5 AKTUBHOCTbD
Kaxxaplii MyHKT OILICHUBAETCS OT/ICJIBHO B OaJliax.

OTtuer mocJjie 3IKCKypcum, pepepart
1. TTomtHOTa PacCKpBITUSL TEMBIL;
2. Bce 1u 3a1aHus BBIIIOJTHEHE,
3. Hanmmume pucyHKOB U cxeM (Tpu HEOOXOAUMOCTH);
4. AKKypaTHOCTbh UCIIOJIHEHUS.
5. Ananus paboTsl
Kax1p1il myHKT OIIEHUBAETCS OTJEIBHO B Oasiax.

OO0mme KpuUTepuM OLECHMBAHUS INPOEKTA

Kputepun MaxcuManbHbIi YPOBEHB
JOCTHUKEHHUM y4daluxcs

[InanupoBaHMe W pacKpBHITHE IIaHA, PA3BUTHE TEMBI
Coop undopmanuu

Bribop u ucnonbp3oBaHHWE METOAOB M IPHUEMOB
Ananu3 uHpOpManuu

Opranuzanus MHCbMEHHON paboThI

AHanu3 mporecca U pesyibTaTra

Q ™ =2 O O w »
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JInunoe yuactue



UTOIro 28

OOmwmii ypoBEHb JOCTHKCHUH YyYalIUXCsl TEPEBOAUTCS B OTMETKY MO clenayromed mkane: 28-21 OamnoB: «5»; 20-16 OammoB: «4»; 15-8
oaiutoB: «3»; 7-0 OammoB: «2».

1. Ilnanupoeanue u packpvimue niaua, pazeumue memsl. BpICIMiA 0aml CTaBUTCSA, €CIM YYEHUK OIpENeNseT M YETKO OINMCBHIBAET ILIETH CBOETO
MPOEKTa, JaeT IMOCJIe0BaTeIbHOE M IIOJHOE OIMCAaHUE TOro, KaKk OH CcOOMpaercs [OOCTUYL OTUX Ilelied, MpHUYeM peanus3anus MpOoeKTa
IIOJIHOCTBIO COOTBETCTBYET IPEIJIOKEHHOMY MM IUIAHY.

2. Coop ungopmayuu. Bpicimii Oaiy CTAaBUTCS, €CIOU TEPCOHAIBHBIA TPOEKT CONEPXKUT JIOCTATOYHOE KOJIMYECTBO OTHOCSIICHCS K ey
nH(OpPMALIMA M CCHUIOK HA PA3IMYHBIC MUCTOYHHKH.

3. Buwibop u ucnonvzosanue memooogé u npuemos. Bpicmiuii Oanyn CTaBUTCS, €CIM MPOEKT IOJHOCTHIO COOTBETCTBYET ILEJIAM M 3aJadyam,
OIpeNIeIEHHBIM aBTOPOM, MpHUYEM BBIOpaHHbIE U A(PQPEKTHUBHO HCIIOJIB30BAHHBIE CPEJICTBA MPHUBOJAT K CO3AAHUIO UTOTOBOTO MPOAYKTa BBICOKOTO
KayecTBa.

4. Awnanuz ungopmayuu. Bpicmmii 6aqul Mo 3TOMY KPHUTEPHIO CTaBUTCS, €CIU IMPOEKT YETKO OTpakaeT IIIyOWHY aHalu3a M aKTyaJbHOCTh
COOCTBEHHOTO BHUJEHUS MJEH ydaluMmcs, NMPU 3TOM COAEPXKUT IO-HACTOAILIEMY JMYHOCTHBINA MOAXOA K TeMe.

5. Opeanusayua nucvmennou padomsi. Bvicimii 0ajl CTaBUTCS, €CIM CTPYKTYpa MPOEKTa W MHCbMEHHOW paboThl (OTUeTa) OTpa)KaeT JIOTUKY H
MOCJIEI0BATEIBHOCTh PaOOThl, €CIM HCIOJB30BaHbl a/IeKBaTHBIE CIOCOOBI TMpEACTaBICHUS MaTepuaia (AuarpaMMmbl, TpadUKH, CHOCKH, MAaKEeThI,
MOJIETH U T. I.).

6. Ananuz npoyecca u pesynbmama. Bpicmmii 06anin CTaBUTCS, €CHM YYALIUICS TMOCIENOBATENbHO U TOJHO aHAIU3UPYET HMPOEKT C TOYKH 3pEHUs
MOCTABJICHHBIX IIeNied, NEMOHCTPUPYET NMOHMMaHHE OOIIMX MEPCHEKTUB, OTHOCSIIUXCS K BBHIOPAaHHOMY ITYTH.

7. Jluunoe yuacmue. Cuutaercsi B OOJbIIEH CTENEHH YCHEIIHOW Takas paboTa, B KOTOPOH HaJMYeCTBYET COOCTBEHHBIH HWHTEpEC aBTOpa,
SHTY3HMa3M, AKTUBHOE B3aUMOJICHCTBHME C YYaCTHHUKAMU U TOTEHUIHUAIbHBIMU MOTPEOUTETSIMH KOHEUHOTO MPOAYKTa M, HAKOHEI, eClIH peOeHOK
oOHapyXuJI COOCTBEHHOE€ MHEHHE B XOJ€ BBINOJIHEHHUs mpoekra [3, c. 5-6].

C xpuTepusiMU OLIEHUBAHUSI TPOEKTOB Yydyallhecs 3HAKOMATCA 3apaHee. Takke OHM CaMH MOTYT TPEUIOKHUTh KaKhe-TUOO [IOTOJIHEHHs B
COJIep’)KaHUE KPUTEPHEB WIH JaKe [OMOJTHHUTEIbHBIC KPUTEPUH, KOTOpBIE, HA WX B3IJAN, HEOOXOAUMO BKIIOYHTh B KPUTEPUAIBHYIO MIKaTYy.
Kputepun oneHuBaHUsS SBISIOTCS CBOET0 poAa HMHCTPYKIMeH mpu paboTe Han mpoekroM. Kpome Toro, ydwamuecs, OyAydd OCBEIOMIICHHBIMH O
KPUTEpUSAX OIICHUBAHUS HMX TMPOEKTHOM JEATEIbHOCTH, MOTYT YJIYUYIIUTh OTACJIbHBIC MapaMeTphl MpejuiaraeMble JUisl OLICHUBAHHUS, TEM CaMbIM
MIOJIYYUTh BO3MOYKHOCTb JOCTMIKEHMSI HaWBBICILIEIO pPEe3yibTara.

HpaKTHKa HCII0JIb30BAHMA METO/1a IPOCKTOB B HIKOJIC.



KpuTtepun onieHMBaHUA NPOEKTOB, HAYYHO-MCCIEA0BATEIBCKUX PA00T yUYAIMXCH

1. TlnmaHupoBaHWE W PACKpPHITHE IIJIaHA, PA3BUTHE TeMbl. Bhicmmii 0ami CTaBUTCSA, €CIU YYCHHK OMNPEAENsIeT W YETKO
OMHUCHIBAET IIEJIM CBOETO IMPOEKTa, AeT TMOCJIEA0BAaTENIbHOE M TOJHOE OMNHCAHME TOT0, Kak OH COOMpaercs AOCTUYb STUX
LeJIe, NPUYEM peali3alrsl MPOEKTa MOJHOCTBI) COOTBETCTBYET MPEMIOKEHHOMY UM IUIAHY.

2. Coop wuHpopmanuu. Bpicmuit 0amn cTaBUTCS, €CJIM TMEPCOHAIBHBIA MPOEKT COAEPKHUT JOCTATOYHOE KOJUYECTBO
OTHOCAIIEHCA K Jeiny WHGOPMAIMK U CCHUIOK HA Pa3IMYHbIE MCTOYHHKHU.

3. BeiOOp ¥ uCHONB30BaHME METOAOB W IMPUEMOB. Bpiciimii Oajil CTaBUTCS, €CIM MPOEKT IMOJTHOCTbIO COOTBETCTBYET
HeasiM M 3ajadyaM, OMNpeJeIeHHbIM aBTOPOM, IMpUYEM BbIOpaHHbIE W 3(P(HEKTUBHO HCIOJIB30BAHHBIE CPEACTBA MPUBOAAT K
CO3JJaHUI0 UTOTOBOTO MPOAYKTa BBICOKOI'O KauecTBa.

4. Aunamu3z wuHbopmanuu. Bpicmmii 0amin 1Mo 3TOMy KpPUTEPUIO CTAaBUTCS, €CJIM MPOEKT YETKO OTpa)kaeT IIyOuHy
aHajiM3a U aKTyallbHOCTh COOCTBEHHOTO BHUJEHUS UACH ydyaluuMmcs, MpPU OSTOM COJEPXKHUT MO HACTOSIIEMY JUYHOCTHBIN
NOJX0/ K TEMeE.

5. Opranm3anusi MHCBMEHHON paboThl. Beicmuii Oamnm cTaBUTCA, €CIM CTPYKTypa MPOEKTa W THCHMEHHOH paboThI
(oTdyera) oOTpakaeT JIOTMKY U TOCJEIOBATEIBHOCTh paOOThI, €CIM HCIOJb30BaHbl aJeKBATHBIC CIIOCOOBI MPEICTABICHHUS
Marepuaia (auarpammbl, rpadUkKd, CHOCKHM, MAKeThl, MOJEIW U T. I.).

6. AHamu3 mporiecca W pe3yiabrara. Bpicmmit  Oaim  CTaBUTCA, €CIM  YYalWiics TOCJICIOBATEIbHO W IOJHO
aHAIM3UPYET TMPOEKT C TOYKH 3PCHHs TMOCTABJICHHBIX I, NEMOHCTPUPYET MOHMMAaHHE OOIIMX MEPCIEKTHB, OTHOCSIIUXCS
K BBIOpaHHOMY MYTH.

7. Jluunoe yuactue. Cumraercss B OOJbIIEH CTENEHW YCMOEIIHOW Takas paboTra, B KOTOPOH HaTUYECTBYET
COOCTBEHHBII MHTEPEC aBTOpa, DHTY3MA3M, AKTHBHOE B3aUMOJICMCTBHE C yYAaCTHUKAMHU W TOTCHIIMAIBHBIMA TOTPEOUTEISIMU
KOHEYHOr0 MPOAYKTAa W, HaKOHEN, e€clii peOeHOK OOHApYXHJI COOCTBEHHOE€ MHEHHE B XOJIE€ BBIMOJHEHUS IPOEKTa



Kputepuu | CopeprkaHue Kputepusa oLEeHKU Kon-Bo 6annos Camo-oueHKa OueHKa pyKkosogutensa
OLLeHKM npoekKTa
npoekTa

AKTyanbH Hackosibko paboTa MHTepecHa B MPaKTUYECKOM WM TEOPETUYECKOM Or0p01

ocTb nnaHe?

nocraene

HHOM N

npo6nem HacKonbko paboTa ABnsieTcA HOBOM? obpallaeTcsa M aBTop K O10p01

bl npobneme, 41 KOMMIEKCHOrO PeLUEHNA KOTOPOM HET rOTOBbIX

OTBETOB?
BepHO N1 onpeaennn aBTop akTyanbHOCTb paboTbl? OT0pm01
BepHo N1 onpeaeneHsl Uenu, 3agadm pabotol? Ot0p02

TeopeTtny PesynbTaThbl McCNen0BaHNA AOBEAEHbI 40 Uaeun (noTeHuManbHoM OT0pm02

eckaa m \ BO3MOXHOCTU) MPUMEHEHUA HA NPaKTUKeE.

uam

npakrtuue

cKas MNpoaenaHHas paboTa pelwaeT nau AeTasabHO NpopabaTbiBaeT Ha OT0pm02

MaTepuane NnpobaeMHble TEOPETUYECKME BOMPOCHI B ONpeesieHHON
LeHHOCTb N
Hay4HoI obnacTtu
AgTop B paboTe yKasan TEOPETUYECKYIO U / UK NMPaKTUYECKYIO OT0pm01
3HAYMMOCTb
MeTopabl LlenecoobpasHOCTb NPUMEHAEMbIX METO40B 1




uccnepnos CobnoaeHne TeXHONOMMN UCMNO/Ib30BaHUA METOA0B 1
aHuA
KauecrBo BbiBOAbI PabOTbl COOTBETCTBYHOT NOCTAB/EHHbIM LLENAM 2
coaepxa
HUA
OpUrMHanbHOCTb, HENOBTOPMMOCTb NPOEKTA 2
NPOEKTHO
i paboTbl
B npoeKTe ecTb pa3geneHne Ha 4acTu, KOMMOHEHTbI, B KaXK40M U3 1
KOTOPbIX OCBELLAETCA OTAe/bHasA CTOPOHA PaboTbl
EcTb M MccnenoBaTeNbCKUIM acnekT B paboTe 2
EcTb M y paboTbl NepcnekT1Ba pasBuTUA 1
Kauecrtso NHTepecHasa ¢opma npeacTaBieHUs, HO B paMKax LEeN0BOro CTUAA OT10 g0 2
npoAyKra
npoekTa . .
JlornyHocTb, NociefoBaTeIbHOCTb CNAanaoB, doTorpaduii u T.4,. Ot0p02
(npeseHTa
uum,
caura, dopma maTepuana COOTBETCTBYET 3alyMKe 1
MHbopma
LMOHHOIO
AMCKa) TeKcT nerko BocnpuHUMaeTca 1
OTcyTCTBME rPAaMMATUYECKMX OWMBOK, CTUAb peun 1
KomneteH YeTKune npeacTaBaeHns o Lensx paboTbl, 0 HANPaBNEeHUAX ee OT0pm02
THOCTb pa3BUTUA, KPUTUYECKAA OLLEHKa PaboTbl M NOAYYEHHbIX PE3Y/1bTaTOB




YYaCTHUK JoKnagumk n3bACHAETCA ACHO, YeTKO, NOHATHO, YyMmeeT 3auHTepecosatb | OT 0 go 2

anpm ayamTopuio, obpallaeT BHUMaHWe Ha rNaBHble MOMEHTbI B paboTe
3awure
paboTbi
[oKknagumk onupaeTca Ha KpaTKue Te3ncbl, BbIBOAbI, OpOPM/IEHHbIE B Ot0p02

npeseHTaunn, 1 PpacnpocTpaHAeT, 06bACHAET nX ayaunTopun.

JoKnaguuk Bblaepxan BpeMeHHble paMKK BbICTYNEHUA U ycren OT0pm02
PacKpbITb OCHOBHYIO CyTb paboTbl.

[oKnagumKk cMor apryMeHTUPOBaHO OTBETUTb Ha 3aZaHHble BONPOCh! Ot0pm02
NMBOo onpeaennTb BO3MOMKHbIE MyTH NOMCKA OTBETA Ha BOMPOC (ecan
BOMPOC He KacaeTcs HernocpeacTBEHHO NpoaeiaHHON paboTbl).

Kpurepun onieHuBaHNs IPOEKTOB

Kpurepuii «IlocTaHoBKa 1e/in, IVIAHUPOBAHKME MyTEl €€ T0CTUKESHUS»
(Makcumym 3 0aslia)

Llenb HEe chopmyrpoBaHa

[enb chopmynmpoBaHa, HO TUTAH €€ JOCTHKCHHS OTCYTCTBYET

[ens chopmynupoBana, 000CHOBaHA, IaH CXEMATUYHBIN IJIAH €€ JOCTIKCHUS
Lenb chopmynmupoBaHa, 4eTko 000CHOBaHA, JaH MOAPOOHBIN TUIaH €€ JOCTUKECHUS

Kputepnii «IlocTanoBKa 1 000CHOBaHHE NTPO0OJIEMbI POEKTA»
(makcumym 3 H6aniia)

[Ipobnema npoekra He chopmyaupoBaHa
dopmysrpoBKa MPOOIEMBI TIPOSKTA HOCUT MTOBEPXHOCTHBIHN XapakTep

[IpoGnema npoekta yeTko chopMyaupoBaHa U 000CHOBaHA

bamner

W [N | =



[IpoGnema npoekra yeTko chopMyaIupoBaHa, 000CHOBaHA U UMEET IITYOOKUI XapaKTep

Kpurepnii «Iiry0OnHa pacKpbITHS TeMbI IPOEKTA)
(makcumym 3 6ania)

Tema npoekra He pacKpbITa
Tema npoekra packpbiTa pparMeHTapHO
Tema npoekra packpbITa, aBTOp MOKa3aJl 3HAHUE TEMbI B PAMKAaX IIKOJIbHOW MPOTrpaMMBbl

Tema mpoekTa pacKpbITa HCYEPITHIBAIOIIIE, ABTOP MTPOJEMOHCTPUPOBAN IITyOOKHE 3HAHUS, BBIXOISAIINE 32 PAMKH IITKOJILHON
IPOrpaMMmbl

Kpurepnii «Pa3Hoo0pasue HCTOYHMKOB HH(pOPMALINH,
1eJ1eC000Pa3HOCTh UX MCNOJIbL30BAHMSDY (MAKCMMYM 3 0aJL1a)

Hcnonb3oBaHa HE COOTBETCTBYIOINIAS TEME U 1IeJIM TPOeKTa MHGOpMALIHS

Bbonbiias yacte npeacTaBieHHON HHOOPMAIIMN HE OTHOCUTCS K TEME PabOThI

Pabota copepKuT HE3HAYUTENbHBIA 00BEM NOIXOASIIEH HHPOPMAIIMU U3 OTPAHUYEHHOTO YKCIIa OAHOTUITHBIX HCTOYHUKOB
Pabota copepuT A0CTATOYHO MOJHYIO HHPOPMALIUIO U3 PA3HOOOPa3HBIX HCTOUHUKOB

Kputepnii «CoorBercTBHE BHIOPAHHBIX CIIOCO00B PadOTHI
LeJIM U COIePKAHUIO MPOEKTa» (MaKkcuMyM 3 GaJlia)

3asiBIIEHHBIE B IPOEKTE LIETH HE JOCTUTHYTHI

3HaYUTENbHAS YaCTh UCHIOIB3YyEMbIX CITIOCOOOB pabOTHI HE COOTBETCTBYET TEME U LIENIU MPOEKTa
Hcnonp3oBaHHbIE CIOCOOBI PaOOTHI COOTBETCTBYIOT TEME U 1IeJIM MPOEKTa, HO SABJISIOTCS HEIOCTATOUHBIMU
CriocoObl pabOThI JOCTATOYHBI U UCTIONIB30BAHBI YMECTHO U 3((EKTUBHO, LIETTU MPOEKTA T0CTUTHYTHI

Kputepuii «AHamu3 xona paboThl, BBIBOJIBI U TIEPCTICKTHBBD)
(MakcumyM 3 Gasia)

He npeanpuHsaThl NONBITKA MPOAHAIM3UPOBATH X0/ U PE3YIbTAaT PadbOTHI

W N = O

Wl = O



AHanu3 3aMEHEH KPaTKUM OMMCAaHUEM XO0/1a ¥ MopsiiKa padboThl
[IpencraBien pa3BepHyThI 0630p pabOTHI 1O TOCTUKEHUIO LIETICH, 3asIBICHHBIX B IPOEKTE

[IpencraBieH ncUepNbIBAIOIINN aHAIN3 CUTYallli, CKJIaIbIBABIIMXCS B X0Z€ pabOThI, CieTIaHbl HEOOXOAMMBIE BBIBOBI,
HaMEUYEHBI MEPCIEKTUBBI PaOOTHI

Kpurepuii «/IuyHasi 3aMHTEPEeCOBAHHOCTH aBTOPA,
TBOPYECKHI MOAX0A K padore» (MakcumMyM 3 OaJlia)

Pabota maGnonHas, mokaspiBaroiiasi GopmMaabHOE OTHOIICHHUE aBTOPa

ABTOp IMPOsABUIL HE3HAYMTEIbHBIN HHTEPEC K TEMC IIPOCKTA, HO HC IIPOACMOHCTPHUPOBAI CaMOCTOATCIIbBHOCTH B pa60Te, HE
HCITOJIB30BaJI BO3MOXHOCTHU TBOPUCCKOI'O IMOAX0da

Pa6ora CaMOCTOATCIIbHAA, ACMOHCTPpUPYIOLIIAsA CEPHE3HYIO 3aAMHTCPCCOBAHHOCTDb aBTOpA, IIPECAIIPHUHATA ITOIIBITKA
IMpeaACTaBUTh JIMYHBIN B3I HA TEMY ITPOCKTA, IPUMCHCHBI 3JICMCHTLI TBOPYCCTBA

PaGora ornuaercs TBOPYCCKUM IIOAXOIA0M, COOCTBEHHBIM OPUI'HHAJIBHBIM OTHOIICHUECM aBTOpa K HACC IIPOCKTA

Kpurepuii «CoorBeTrcTBHE TPeOOBAaHUAM 0(OPMJIEHUS MUCbMEHHON YaCTI)
(Makcumym 3 0asuia)

[TuceMeHHast 4aCTh MPOEKTA OTCYTCTBYET

B nmuchMeHHO# 9acTh paboThl OTCYTCTBYIOT YCTAHOBJICHHBIC TIPABUJIAMH TIOPSIOK M YETKasl CTPYKTYpPa, JOMYIICHBI OIIHOKN
B 0(pOpMIICHUU

[IpennpuHsTH NOMBITKH 0)OPMUTH PAOOTY B COOTBETCTBHH C YCTAHOBJICHHBIMH MPABUJIaMH, IPUAATH €
COOTBETCTBYIOILLYIO CTPYKTYPY

Pabora oTimyaeTcss 4eTKUM U I'paMOTHBIM O(l)OpMJIeHI/IeM B TOYHOM COOTBECTCTBUM € YCTAHOBJICHHBIMU ITpaBUJIaMU

Kpurepuii «KayecTBO NpoBeieHUs MPe3eHTAIUID)
(Makcumym 3 0asia)

HpCSCHTaL{I/IH HC IIPOBCACHA

Matepuall u3JI0KeH € y4eTOM perjiaMeHTa, OJHAKO aBTOPY HE yJaJ0Ch 3aMHTEPECOBATh ayAUTOPHUIO



ABTOpY yZaJIoOCh BBI3BATh NHTEPEC ayIUTOPHUH, HO OH BBILIEII 3a PAMKH PEIJIaMEHTa
ABTOpPY yZaJIOCh BbI3BATh HHTEPEC AyAUTOPUU U YIOKUTHCSA B PEITIAMEHT

Kpurepuii «Kayecrso mnpoaykra»
(makcumym 3 H6asiia)

IIpoeKTHBIN POAYKT OTCYTCTBYET

[IpoeKTHBIN MPOITYKT HE COOTBETCTBYET TPEOOBAHUSAM Ka4eCTBa (3CTETUKA, YIOOCTBO MCIIOJIB30BAHMS, COOTBETCTBUE
3asIBJICHHBIM LIEJISIM )

HpO,Z[YKT HE IMOJIHOCTBIO COOTBETCTBYCT Tp€6OBaHI/I}IM Kau€CTBa

HpOI[YKT IMOJIHOCTBIO COOTBCTCTBYCT TpC6OBaHI/I}IM Ka4CCTBa (C-)CTCTI/I‘ICH, y,ZlO6CH B UCITOJIb30BaHUH, COOTBECTCTBYCT
3asBJICHHBIM HeJIHM)

3amura (anpesib - Mail)
25-30 6anxmoB - "5"
19-24 6amnos - "4"
13-18 6amnos - "3"
0-12 6amnos - "2"



Conep:kanue y4eOHOro npeamera

10 kaacce
Pazgesn 1 BUOJIOI'USA KAK HAYKA. METO/JAbI HAYYHOI'O TIO3HAHUS (34)
Tema 1.1 KPATKAS NCTOPUSA PASBUTUA BUOJIOT'NN.
CUCTEMA BUOJIOT'MYECKHUX HAYK (1 v)
OObBeKT m3yueHus OuoNoruu — >kuBas npupona. Kpartkas uctopus pa3BuTus Ouosnoruu. Poib OMOJIOTMYECKHUX TEOpUd, HIIEH,
runore3 B GOpMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU cucTeMbl Mupa. Cuctema OMOJOTHYECKUX HayK.
Hemonctpanus. [Toptpersl yueHbix. Cxembl: «CBA3b OHMOJOTHHU C APYTUMHU HayKaMuy, «CructemMa OUOJIOTMYECKUX HAYK.
OcHoBHble noHsTUS. bronorus. )Ku3Hs.
Tema 1.2 CYIIIHOCTh U CBOMCTBA KUBOI'O. YPOBHU OPTAHW3AIIMMA U METO/IbI ITIO3HAHUS KUBOM
HNPUPOIBI (2 4)
CymHocTtb %u3HH. OCHOBHBIE CBOWMCTBA KMBOW MaTepuu. JKrBas nmpupojia Kak CI0)KHO OpraHM30BaHHAsS MEpPapXUUYECKasl CUCTEMA,
CYILLECTBYIOIIass B MPOCTPAHCTBE U BO BpeMeHHU. buosornueckue cucrembl. OCHOBHBIE YPOBHM OpPraHU3allMd KUBOM MaTEpUU.
MeTtoabl MO3HAHUS KUBOU TPUPOIBI.
JemoncTpanusa. Cxembl: «YpOBHH OpraHu3aliy >KMBOM Matepumn», « CBOMCTBA )KMBOW MAaTepUm».
OcHoBHbIe OHATHSA. CBOMCTBA )KU3HU. Y POBHU OPraHU3alNH )KMBOM IPUPObI. MEeTObI TO3HAHUS )KUBOW MaTEPUH.
Pasznen 2 KIIETKA (10 v)
Tema 2.1 UCTOPUSA U3YUEHUSA KIIETKHU. KIETOYHASA TEOPHUA (1 1)
PazButue 3Hanuii o kierke. Paborer P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P. BupxoBa. Knerounas teopus M.
Ineiinena u T. 11IBanHa. OCHOBHBIE TOJIOXKEHUSI COBPEMEHHOM KJIETOUYHOU Teopuu. Ponb kieTouHOl Teopuu B (POPMHUPOBAHUHU
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA.
Hemonctpanusa. Cxema « MHOT0OOpas3ue KIETOK.
OcHosubie nousTust. Kierka. [{utonorus. OCHOBHBIE MOJIOKEHUS KJIIETOYHOW TEOPUHU.
Tema 2.2 XUMHUYECKHI COCTAB KJIETKH (4 4)
EnuHCTBO 3JIEMEHTHOTO XMMHMYECKOTO COCTaBa >KUBBIX OPraHW3MOB KakK JOKa3aTelIbCTBO E€IWHCTBA ITPOMCXOXKICHHS KUBOU
MIPUPOJBI.
OONIHOCTh KUBOW M HEXXHBOW NPHUPOABI HA YPOBHE XUMHUYECKUX AJIEeMEHTOB. OpraHOTEHBI, MAaKpOAJIEMEHTHI, MUKPOIJIEMEHTHI,
yIIBTPAMUKPOAJIEMEHTBI, UX POJIb B KU3HENIEITEIbHOCTH KJIETKHM M opraHu3ma. Heopranmueckue BemiecTBa. Boma kak koiibiOenb



BCETO JKMBOTO, OCOOCHHOCTH CTPOCHHUS U CBOMCTBA. MUHEpaNIbHBIC CONM. 3HAYCHHE HEOPTAHMYECKUX BEIIECTB B JKU3HU KIETKU U
OpraHu3Ma.

Opranuyeckre BENIECTBA — CIIOXKHBIE YIIIEpOACOAEpKallie coequHeHus. HU3KOMOJIEKYJISIpHbIE W BBICOKOMOJIEKYJISIPHBIE
opraHuyeckue Beuiectna. Jlunuapl. YriaeBoabl: MOHOCaxapu/bl, nonucaxapuabl. beaku. Hyknennosbie kucnotel: [JHK, PHK.
YaBoenne mosekynbl JIHK B knerke. IIpuHIMNIUanbHOE CTPOEHUE U POJIb OPTAHMYECKHUX BEIIECTB B KIETKE U B OpPraHHU3MeE
YEJI0BEKA.

HemoHcTpanus. Juarpammsl: «PacripeneneHue XMMHUYECKUX AJIEMEHTOB B HEKHUBOW NpHUpoIe», «PacrpeneneHne XHMHYECKHUX
AJIEMEHTOB B XUBOM mpupozae». Ilepmonnueckas tabmuua snemeHTOB. Cxembl U TaOmUIBl: «CTpOEHHWE MOJIEKYJIBI OelKay,
«Crtpoenue mosekyisl JJHK», «Ctpoenue monexkynsl PHKY, « Tunst PHK», «Y nBoenne monekyinsl [JHK».

OcHoBHble TOHATUA. OpraHoreHbl, MaKpO3JIEMEHTbI, MUKPOAJIEMEHTHI, yIbTPaMUKpPOdaeMeHThl. CBolcTBa BOAbl. MuHepaibHbIE
conu. buonommmepsr. Jlunuaer, munonasl, yrieBobl, 6enku, HykiaenHoBbie kKuciothl (JIHK, PHK). Pemmukanus JJTHK.

Tema 2.3 CTPOEHUE DYKAPUOTUYECKOMN U TPOKAPUOTUYECKOM KJIETOK (3 u)

Knerounas memOpana, mnuroruiasma, sapo. OCHOBHBIE OPraHoOMbl KIETKU: JHJOMIIa3MaTUYecKash ceTh, ammapaT [onbmkw,
JM30COMBI, MUTOXOHIPUH, IJIACTH IbI, PUOOCOMBI.

@YHKIIMN OCHOBHBIX YaCTEW U OPraHOUI0B KJIETKH. OCHOBHBIE OTJINYUS B CTPOCHHUM )KUBOTHOM U PACTUTEIIBHOM KIIETOK.
XpoMocoMBI, UX cTpoeHne U pyHkuu. Kapuorun. 3HaueHne NOCTOSHCTBA YKCIa U POPMBI XpPOMOCOM B KJIETKAaX.
[Tpokapuornueckas kierka: ¢opma, pazmepbl. PacnpocTpaneHue u 3HaueHue Oaxtepuil B npupoje. CrtpoeHue OakTepHallbHOM
KJICTKH.

HemoHcTpanusa. Cxembl U Ta0nauubl: «CTpoeHHE SyKapHOTHYECKOW KIETKH», «CTpoeHHe >KMBOTHOM KIETKu», «CTpoeHue
PaCTUTENBHOU KIETKN», «CTpoeHHe XpOMOCcOM», «CTpOEHUE MPOKAPUOTUIECKOUN KIETKN.

JlabopaTopHbie M npaKkTHYecKHe padoThI

Ha0JuironeHne KJIeTOK pacTeHHil U )KMBOTHBIX 0] MUKPOCKOIIOM HAa FOTOBBIX Npenaparax.

CpaBHeHHe CTPOEHMS KJIETOK PACTEeHMI U JKMBOTHBIX (MOKHO B opMe TaduubI)*.

IIpuroroBiieHue U ONNUCAHUE MUKPOIIPENApPaTOB KJIETOK PACTEHHH.

OcHoBHbIE TOHATHUA. DyKapuoTHyecKas KieTka. Kmerounas memOpana, muToriasma, siapo. OCHOBHBIE OPraHOMJbBI KIIETKH.
Oco0OeHHOCTH pPAcCTUTENBbHON U KUBOTHOM KJIETOK. Xpomocombl. Kapuortum. [IurmiouaHbiii U ramiougHbli HAOOpBI XPOMOCOM.
[TpokapuoTtnueckas KieTka, Oakrepusi.

Tema 2.4 PEAJIM3ALIUS HACJIEJACTBEHHO NTH®OPMAIIUU



B KVJIETKE (1 4)

JIHK — HocuTenb HacnencTBeHHo nndopmanmu. ['enetndyeckuii ko, ero cpoiictsa. I'en. buocunres Genka.
Hemonctpanusa. Tabmuna «['enetndyeckuii kony», cxema «bruocunres Oemka.

OcHoBHBbIE OHATHS. [ €eHETHUECKUI KO, TPUILIET, T'EH.

Tpanckpunus, TpaHCIALNsL, MATPUYHBINA CUHTE3.

Tema 2.5 BUPYCBI (1 1)

Bupycbsl — HeknerouHas Gopma KU3HU.

Oco0eHHOCTH CTpOEHMSI U PAa3MHOKEHUS. 3HAUEHHWE B NPUPOJIE M KU3HU 4YesoBeKa. Mepbl NMpo(UIaKTUKU PACIPOCTPAHEHUS
BUpYCHBIX 3a0osieBanuid. [Ipodunaktuka CIT1/]a.

Hemonctpanusa. Cxema «Ctpoenue Bupycay, Tabnuua «IIpodunakruxka CITHUa».

OcHoBHuble noHATHSA. Bupyc, 6akTepuodar.

Paznen 3 OPTAHU3M (18 4)

Tema 3.1 OPTAHU3M — EJIMHOE HEJIOE. MHOT'OOBPA3UE KUBbBIX OPI'AHU3MOB (1 4)

Mmuoroo6pasue oprann3zMoB. OTHOKJIETOYHBIC 1 MHOTOKJICTOYHBIE OpraHu3Mbl. KOJTOHUH OHOKJIETOYHBIX OPTaHU3MOB.
Hemonctpanus. Cxema « MHOTOOOpa3re OPraHu3MOBY.

OcHoBHbIe OHATHS. OJTHOKJIETOYHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Tema 3.2 OBMEH BEIIECTB U INIPEBPAIIEHUE SHEPI'MU (2 4) DHepreTuueckuii 0OMEH — COBOKYITHOCTH PEaKIIUil
pacUICTICHUsI CIIOKHBIX OPTaHMYECKUX BEIIECTB.

Oco06eHHOCTH PHEPIEeTUIECKOr0 OOMEHa y TpMOOB M OaKTEPHH.

Tunel nutanus. ABToTpodsl u rerepoTpodsl. OCOOEHHOCTH 0OMEHa BEIIECTB Y KUBOTHBIX, pacTeHui u OakTepuil. [Inactuueckuit
oomeH. doTocuHTEs.

Hemonctpanusa. Cxema «Ilytu MeTabonu3mMa B KIETKE».

OcHoBHbIE MMOHATHS. MeTabomn3M, SHepreTudeckuii oOMeH, mactuaeckuit ooMeH. ATD. ABToTpodsl, rerepoTpodsl. DOTOCUHTES.
Tema 3.3 PASMHOKEHHUE (4 4)

Jlenenue kieTku. MUTO3 — OCHOBA POCTa, pEreHepalnuu, pa3BUTHS U

Oecrnoyioro pa3MHokeHus. PazMHOkeHue: 6ecrofioe v 1mojaoBoe. TUmbl 6eCronoro pa3MHOXKEHUS.

[TonoBoe pazmuosxenne. OOpa3zoBaHHUE MOJTOBBIX KJIETOK.



Meiio3. OmionoTBOPEHUE y KUBOTHBIX M pacTeHui. buonornyeckoe 3HaueHHE OIUIOAOTBOPEHUS. VICKYCCTBEHHOE OIBUICHHE Y
PACTEHHMU U OIUIOAOTBOPEHUE Y )KUBOTHBIX.

Hemonctpanua. Cxembl U Tabnumbl: «Muto3 u Meio3», «l'amerorenes», «Tumbl Oecmonoro pasmMHoxkeHUs», «CTpoeHue
AWLEKIETKN U CIEPMATO30U1a».

OcHoBHble NOHATHUSA. JKU3HEHHBIN UK KIETKH. MuTO03, Onosorndeckoe 3HaueHue. Tuibl 0€Croaoro pa3MHOXKEHHUS.

[TosioBoe pa3sMHOXKEHUE U €ro OMOJIOTMYECKOe 3HayeHue. Pa3nenbHONoJible OpraHu3Mbl U repMmadpoautsl. SHLEKiIeTka U
criepmaro3oui. ['amerorenes. Meio3, OMoI0THYECKOE 3HAUCHHUE.

Ono10TBOpEHKE: HAPY)KHOE U BHYTpPEHHEE. [[BOMHOE OIJIOTOTBOPEHHE Y PACTCHHM.

Tema 3.4 THANBUAYAJIBHOE PASBBUTUE OPI'TAHU3MOB (OHTOI'EHE3)(24)

[Ipsimoe u HempsiMoe pa3BUTHE. IMOPHUOHANBHBIN U TMOCTAIMOPHUOHABHBIN TIepuoAbl pa3BUTHs. OCHOBHBIE 3Talbl IMOPUOTEHE3A.
IIprunHBl HapyLIEHUN Pa3BUTUSA OPTaHU3MA.

OnTtorene3 uenoBeka. PenmpomykTMBHOE 370pOBbE; €ro 3HaueHHe Ui Oyaymmx mokojeHui mroneil. [locnencTBust BAMSHUS
aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BELIECTB HAa Pa3BUTHE 3apO/biia yeiaoBeka. [leprnoapl mocTaMOpHOHANIBHOTO Pa3BUTHSL.
Hemonctpanuusa. Tabmuupl: «OcHOBHBIE cTaauu oOHToreHe3a», «lIpsimoe u Hempsimoe pasButue». Tabmuipl, Qortorpadum,
AuarpaMMmbl U CTaTUCTUYECKUE JaHHBIC, JEMOHCTPHUPYIOIIME MOCIEACTBUS BIMSHHUS HETAaTHUBHBIX (PAKTOPOB CpPEIbl HA Pa3BUTHE
OpraHA3Ma.

OcHoBHbIe nOHATHS. OHTOreHe3. TUnbl pa3BUTHS:

npssMoe U HenpsiMoe (pa3BUTHE ¢ MeTaMop(}o30M). DTanbl SMOPUOHATILHOTO pa3BUTUs. Ilepnobl MOCTIMOPHOHATBHOIO Pa3BUTHSL.
BpenHoe BIMsiHUE KypEeHHMsI, AIIKOI0JIs, HAPKOTUYECKUX MPENapaToB HA pa3BUTUE OPraHU3Ma U IIPOJOJLKUTEIbHOCTD JKA3HU.

Tema 3.5 HACJIEJCTBEHHOCTb U U3BMEHYUBOCTD (7 4)

HacneacTBeHHOCTh M N3MEHYMBOCTH — CBOMCTBA OpraHu3ma.

I'eHeTHKa — HayKa O 3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH U U3MEHUYHUBOCTH.

['. Menaens — OCHOBOIOJOXHHUK T€HETUKH. 3aKOHOMEPHOCTH HAclel0BaHus, ycraHoBieHHble . Menngenem. Monorubpuanoe
ckpeuiuBanue. llepBplii 3akoH MeHnenss — 3aKOH JOMUHUpPOBaHMs. BTopoil 3akoH MeHnenss — 3aKOH pacUIeIUICHHs. 3aKOH
YUCTOTHI ramet. Jlurubpunnoe ckpeuBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOTO HacleZIOBaHUS. AHaIU3UpYIOLIee
CKpEILUBaHUE.

XpoMOCOMHasl TEOpHs HacIeACTBEHHOCTU. CLEIIEHHOE HACIeJOBaHUE TPU3HAKOB.

CoBpeMeHHbIE NPEJICTAaBIEHUS O TeHE U TeHoMe. B3anMopeiicTBue reHoB.

I'enetuka nosa. I1osnoBeie XxpoMocoMbl. CLEIIIEHHOE € ITOJIOM HACIEA0BaHUE.



3aKOHOMEPHOCTH HW3MEHYMBOCTU. HacnencTBeHHas M HEHACHEACTBEHHAs HM3MEHUYMBOCTh. MoaudukaimoHHas H3MEHUYHUBOCTb.
KombOunatuBHast 1 MyTalinoHHasi ©”3MEHYMBOCTh. MyTaruu. Tunel MyTtauuii. MytareHubie (GakTophbl.

3HaueHWE TEHETHKW JUIsi MEIWLHHBI. BiMsgHHE MyTareHOB Ha OpraHu3M 4elloBeKa. HaciencTBeHHble OOJE3HHM YeNOBEKa, HX
NPUYUHBI U TPOPUITAKTHUKA.

HemoHcTpanusa. Cxembl, WIIIOCTPUPYIOIIME MOHOTHOpHIIHBIE W JAWTMOpPUIHBIE CKPELIMBAaHUS; CLEIUIEHHOE Haclel0BaHUE
IPU3HAKOB; IIEPEKPECT XPOMOCOM; HACJIEAOBAaHUE, CLEIUIEHHOEe ¢ ImoyioM. Ilpumepsl Moau(UKaLMOHHOW W3MEHYHUBOCTH.
Marepuaisl, IEMOHCTPUPYIOIIKE BIUSHUE MyTarcHOB HA OPTaHU3M YeJIOBEKa.

JlabopaTopHble H MpaKTHYECKHE PadOThI

CocraBJieHre MPOCTENIINX CXeM CKPeIIMBAHUA ™.

Pemienue 3jieMeHTAPHBIX TeHETHYECKHUX 3a/1a9%.

N3yyenue n3MeHYUBOCTH (M3yYeHUEe MOAM(PUKANMOHHON M3MEHYHUBOCTH HA OCHOBE M3y4YeHHUsl (PEHOTHUNA KOMHATHBIX WU
CeJIbCKOXO03SIIICTBEHHBIX PACTEHUI)* .

BrisiBjIeHMEe HCTOYHMKOB MYTareHOB B OKpY:Kaloliel cpeae (KOCBEHHO) U OLIEHKA BO3MOKHBIX IOCJIEACTBUI UX BJIMAHUA HA
OpPraHu3M.

OcHoBHbIe noHATHS. HaciecCTBEHHOCTh M N3MEHUNBOCTb.

['enotun, ¢enorun. ['mbpumosoruueckuii MeTo, CKpemrBanrue. J|oOMUHaHTHBINA, perecCUBHBINA. ['eHbl, amienn. 3aKOHOMEPHOCTH
HACJICIOBAHMS NPU3HAKOB. 3aKOH YMCTOTHI raMeT. AHaIM3UPYIOLIEE CKpPEIMBAaHHE. XPOMOCOMHAs TEOpHUs HACJIEIACTBEHHOCTH.
['enernyeckue kapTol. [[€HOM. AyTOCOMBI, IT0JIOBbIE XpPOMOCOMBI. MonduKalioHHasi ”3MEHYUBOCTb.

KoMmOunatuBHass ¥ MyTalMOHHAas W3MEH4YMBOCTb. MyrarenHnole ¢akropbl. HacnencrtBeHHble 0oisie3HH. MeaMKO-T€HETUUYECKOE
KOHCYJIbTUPOBAaHUE.

Tema 3.6 OCHOBbBI CEJIEKIIUU. BUOTEXHOJIOI'US (2 49)

OCHOBBI CeIeKIUNA: METOABI U AOCTIKEHUs. ['eHeTnka — Teopetudeckas ocHoBa cenekuuu. Cenexuus. Yuenue H. Y. Basunosa o
LEHTPax MHOTOOOpa3us U MPOUCXOXKIEHUS KYJIbTYPHBIX pacTeHuil. OCHOBHBIE METO/IbI CENICKIIMU: THOPUIN3AlINs, HCKYCCTBEHHBIH
0160p. OCHOBHBIE TOCTHKEHUS U HANIPABJICHUS PA3BUTHS COBPEMEHHOM CENEKIUU.

buoTtexHOIOrNs: JOCTUKEHUS U NEPCIIEKTUBBI PA3BUTHSA.

I'ennas umxenepus. Knonuposanue. ['enernueckn MoauduuupoBaHHble OpPraHU3Mbl. JDTUYECKUE ACMEKThl Pa3BUTHS HEKOTOPBIX
MCCJIEIOBaHUI B OMOTEXHOJOTUH (KIIOHUPOBAHUE YETIOBEKA).

Hemonctpanusa. Kapra-cxema «LleHTppl MHOrooOpas3usi U IMPOUCXOXKACHUS KYJIbTYpHBIX pacTeHui». ['epbapHble MaTepuanbl U
KOJUIEKIIUU COPTOB KYJIbTYPHBIX PACTCHM.

TaOmuie!:



«Iloponbl AgoMamHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit». CXeMbl CO3JaHUs TEHETHYECKH MOAN(PUIIMPOBAHHBIX
MPOIYKTOB, KIIOHUPOBAHUS OPTaHU3MOB. MaTepuraibl, MJUTFOCTPUPYIONTUE JOCTHKEHUS B 00J1aCTH OMOTEXHOJIOTHH.

JIrckypcuss MHOrooopasue cOpToB pacTeHUil U MOPOJ *KUBOTHBIX, METO/IbI UX BbiBedeHUd ((pepMa, ceJIeKIIMOHHAS CTAHIUA,
CeJILCKOX0351iICTBEHHAS BHICTABKA).

JlabopaTopHble H MpaKTHYECKHE PAadOThI

AHAJIN3 M OI[EHKA 3THYECKHUX ACNEKTOB PA3BUTHSI HEKOTOPBIX HCCJIeJ0BAHUI B OMOTEXHOJIOTHH.

OcHoBHbIe noHATHs. CeneKust; THOpuau3aius 1 0Toop.

Coprt, nopoja, mramm. buorexnonorus. I'ennas unxenepus.

Knonupoanue. ['eneTnueckn MOAUPUIIUPOBAHHBIE OPTaHU3MBbI.

3akirodenue (1 4)

Pe3epBHoOe Bpemss — 2 .



11 KITACC
BBeaenue (1 4)
Paznen 1 BU (19 4)
Tema 1.1 HNCTOPUSA DSBOJIOIIMOHHBIX HJEM (4u) Mcropust SBOMIONMOHHBIX wMpcil. PasBuTue OWONOrMH B
nonapBUHOBCKU nepuo. 3nauenue padot K. Jlunnes, yuenus XK. b. Jlamapka, reopun XK. Kiosbe. [Ipennocsuiki BOSHUKHOBEHUS
yaernuss Y. [lapBuna. OBomroninonHas teopust Y. [lapBuna. Poib 3BOMIOIMOHHON Teopuu B (POPMHUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUpA.
Hemonctpanus. Kapra-cxema mapuipyra nyremectsus Y. apBuna. ['epOapHbie MaTtepuansl, KOJJEKIUH, GoTorpaduu U apyrue
MaTepHalibl, TOKa3bIBAIOIINE MHANBUAYAIBbHYIO0 H3MEHYUBOCTh U PA3HOOOpa3re COPTOB KYJIbTYPHBIX PACTEHHUM U MOPOA JOMAIIHUX
KUBOTHBIX.
OcHoBHBIE TIOHATHS. DBoJtonms. KpearmonnsMm, TpaHChHOpMU3M, SBOTIONMOHU3M. ['pyImnoBasi 1 WHANBUyaTbHAsT N3MEHUHUBOCTb.
HckycctBennsiit ot00p. bopr6a 3a cymiectBoBanue. EctrecTBenHbIil 0TOOD.
Tema 1.2 COBPEMEHHOE 3BOJIIOIIMOHHOE YYEHMUE (8 u)
Bua, ero kputepuu. [lonynsamuss — CTpyKTypHasi €IUWHMIIA BHJA, €AMHUIA 3BOJONUU. CUHTETHYECKass TEOpHUsSl SBOJIIOIUU.
JIBMKYTIIAE CUITBI SBOJIONMN; MYyTAIlMOHHBINA MPOIIECC, MOMYJISIIMOHHBIC BOJHBI, U30JISIIIUS, €CTECTBEHHBIN 0TOOD
WX BIIMSHHE Ha TEeHOMOH[ MOMyJsuud. J[BMOKYIUHA W CTAaOWIM3UPYIOIMIMA €CTECTBEHHBIH OTOOp. ANanTalud OpPraHU3MOB K
YCIIOBUSAM OOMTaHMS KaK pe3yJbTaT NEeUCTBUS ecTeCTBEHHOro otdopa. BumooOpaszoBanue kak pesyibTaT 3Bodtonud. CrocoObl u
yTH BUI000pa30BaHMUs.
CoxpaHeHre MHOrooOpasusi BUJOB KaK OCHOBAa YCTOMYMBOIO pa3BUTUS Ouocdepsl. ['JlaBHbIE HaNpaBiIeHHs 3BOJIIOLMOHHOIO
npouecca. buonormyeckuid mporpecc u Ouonorunueckuit perpecc. IlpuuuHbl BbIMHpaHus BHIIOB. JlOoKa3aTeiabCTBa HBOJIIOIUHU
OpraHUYECKOr0 MHUpA.
Hemonctpanusa. CxeMa, WILTIOCTPUPYIONIAsi KpUuTepuu BuAa. TaOmuibl U cXeMbl: «JIBUXKyllue cuiibl 3BoOJOLMWY, «O0pa3oBaHue
HOBBIX BHJIOB», «CXOJCTBO HAYAJIBHBIX CTAJUNA SMOPHOHAIBLHOTO PAa3BHUTHs TO3BOHOUYHBIX». ['epbapum, KOJJICKIUA U JPYTUE
HaTJISTHBIE MaTePUaIbl, IEMOHCTPUPYIOIINE MTPUCTIOCOOJICHHOCTh OPTAaHU3MOB K CpeJie OOMTaHUS U Pe3yIbTaThl BU000PA30BAHUA.
Tabnuibl, MyJSDKHM ¥ IpyTUE HATJIAIHBIE MaTepUaibl, IEMOHCTPUPYIOIINE TOMOJIOTHYHBIC M aHAJIOTUYHBIC OPTaHbl, UX CTPOCHHUE U
MIPOUCXOK/ICHHE B OHTOTE€HE3€E; PYIUMEHTHI U aTaBU3MBI.
JlabopaTropHble M mpaKkTHYeCKHe PadoThI
Onucanne ocodeii Buaa mo MopgojIornuecKkoMy KpuTepu**,
BoisiBiieHHe U3MEHYUBOCTH Y 0€00€id 0JHOTO BH/IA.
BoisiBieHHe IPUCIIOCO0IeHUIT OPraHU3MOB K cpe/le O0UTAHUA ™.



Irckypeuss MHOroodpasue BU0B (OKPECTHOCTH IIKOJIbI).

OcHoBHble mOHATUA. Bupn, nomynsuusi; ux kputepud. ['eHodonna. JIBrKyliue CHIIBI 3BOJIOLUMHU: MYTAalMOHHBIA MpoOIECC,
MOMYJISIIUOHHBIE BOJIHBI, HW3OJISIMS, €CTECTBEHHbIM oTOOp. JBmwxkymmii u crabummsupytomuii otoéop. Crnocobsl U myTH
BUJ000pa30BaHusl.

Tema 1.3 IPOUCXOXKAEHUE KU3HU HA 3EMUIE (3 4)

PasBurTHe npeacraBjieHuil 0 BOSHUKHOBEHHHU KU3HU.

Onbitel ®@. Pequ, JI. ITactepa. ' MmoTe3sl 0 MPOUCXOKICHUU KU3HHU.

CoBpeMeHHbIE B3IUIAbl HA BOZHUKHOBEHME XU3HU. Teopusa OnapuHa—XoiaeiHa. Y CIOKHEHUE KUBBIX OPraHU3MOB Ha 3emile B
IIPOLIECCE IBOIIOLUN.

Hemonctpanusa. Cxembl: «BO3HUKHOBEHHE OJHOKJIETOYHBIX 3YKAPHUOTUYECKUX OPraHU3MOBY, « DBOJIIOLUS PACTUTEIBHOTO MHUDPAy,
«OBOJIOLNA KUBOTHOTO MHpa». Pempoiykiuu KapTuH, u3o0paxaroumx ¢iaopy U QayHy pasiuuHbIX 3p M IEPHOJOB.
OxkameHenocTy, OTIEYaTKH OPraHu3MOB B APEBHUX MTOPOJAX.

JIabopaTopHBbI€ U MPAKTHYECKHE padOThl AHAIU3 U OLIEHKA Pa3JIM4HbIX TUIIOTE3 MPOUCXOXKICHHS KU3HU.

Okckypeus VcTopus pa3BUTHS )KU3HU Ha 3eMiie (KpaeBequeCKuil My3ei).

OcHoBHble mnoHATHs. Teopus OnapuHa — XongeiHa. Xumudeckas 3Boitouusd. buosornueckas ssomoums. IlocrenenHoe
YCIIOKHEHUE OPTraHU3ALMH U IPUCITIOCOOIEHUS K YCIOBHUSIM BHEIIHEN Cpellbl OPraHU3MOB B ITPOLIECCE IBOIOLUU.

Tema 1.4 IPOUCXOXKIAEHUE YEJIOBEKA (4 4)

['unoTe3pl npoucxoxkaeHus uenoBeka. [lonokeHne dYenoBeka B CUCTEME JKMBOTHOIO Mupa(kjiacc MiekonuTaromue, OTpsij
[Tpumarsl, pon Jlronu). DBosronus 4enoBeKa, OCHOBHBIE 3Tamnbl. Packl yenoBeka. Ilpoucxoxnenue yenoBeueckux pac. Bumosoe
€AUHCTBO YEJIOBEYECTBA.

HemoHcTpanusa. Cxema «OCHOBHBIE 3Tallbl 3BOJIIOLUU YEJI0OBEKay. TaOynLbl, HU300paKaOIIUE CKEIEThl YEJIOBEKAa U IO3BOHOYHBIX
KUBOTHBIX.

JlabopaTopHbie M mpaKkTHYecKHe padoThI

BrisiBjIeHMe IPU3HAKOB CX0/JCTBA 3apOAbIIIeil YeI10BeKa U APYIrHX MJIEKONUTAIOUIUX KAaK J0KA3aTeJbCTBO UX POACTBA.
AHaJIM3 M OLIEHKA Pa3/IMYHbIX THII0TE3 MPOUCX0KACHUS YeJI0BeKa.

Ikckypeus IpoucxoxkaeHne U IBOJTIONMS YeJI0BEeKa (MCTOPUYECKHIA MM KpaeBeX4eCKuil My3eii).

OcHoBHble noHATUSA. [IponcxoxaeHue yenoeka. OCHOBHBIE 3Tallbl 3BONIOLMU. [[BHKyIHMe CUibl aHTpomnoreHesa. YemoBeueckue
packl, UX €IUHCTBO.

Pasznen 2 JKOCUCTEMBI (11 4)

Tema 2.1 IKOJIOTHYECKHUE ®AKTOPBDI (3 4)



Opranusm u cpena. IlpenMer u 3a1a4m 3KOJIOTUH.

Okojoruueckue (QakTopbl cpeabl (abMOTHUEeCcKHe, OWOTUYECKHE, AHTPONOreHHBIE), MX 3HAYEHHE B KU3HU OPraHU3MOB.
3aKOHOMEPHOCTH BIUSHUS 3KOJOTHYECKMX (PAaKTOPOB HA OpPraHU3Mbl. B3anMOOTHOIIEHUS MEXIy OpraHu3sMamMu. MeXBHIOBbIE
OTHOUIEHUS: TTApa3UTU3M, XUITHUYECTBO, KOHKYPEHIIMSI, CHMOUO3.

Hemonctpanus. Harnsaasle MaTepuabl, I€MOHCTPUPYIOIIKE BIUSHUE SKOJOTHYECKUX (PaKTOPOB HA JKUBBIE OPTaHU3MBI.

[Ipumepsl cuMOn03a B IPUPOJIE.

OcHoBHBIE MOHATHS. JKojnorusi. BHemHsas cpena. Dkonormyeckue (axTtopbl. AOHOTHYECKHE, OMOTHMYECKHE M aHTPONOTECHHBIE
¢daktopsl. [TapazuTusm, XUIIHAYECTBO, KOHKYPEHIIMS, CHMOMO03. DKOJIOTHUecKasi HUIIIA.

Tema 2.2 CTPYKTYPA DKOCUCTEM (4 v)

BupnoBasi M npocTpaHCTBEHHAsI CTPYKTYPa IKOCHCTEM.

[Inmesble CBSA3M, KPYTOBOPOT BELIECTB U MPEBPALLEHUS SHEPTUU B 3KOcUCTEMAaX. [ [pHUrHbBI yCTOMYMBOCTH U CMEHBI SKOCHUCTEM.
Brnusinue yenoBeka Ha SKocucTeMbl. MIckyccTBeHHbBIE cOOOIIECTBA — arpOLEHO3BI.

Hemonctpanus. Cxema «IIpocTpaHCTBEHHAss CTPYKTypa HKOCHUCTEMBI (SPYCHOCTh PACTUTEIBHOTO coobmectBa)»y. Cxembl U
Ta0IUILbI, AEMOHCTPUPYIOIIHE MMHUILEBbIE UENMU U CETH; IKOJIOTMUYECKUE TUPAMU/IBI; KPYTOBOPOT BEIIECTB U SHEPTUH B 3KOCHCTEME.
JlabopaTopHbie u npakTHueckue padoTel CoCcTaBIEHNE CXEM Mepelaul BEIIECTBA U DHEPTUH (IIeTICH MUTaHMs) B 9KOCHCTEME
BrisiBneHre aHTPOMOT€HHBIX U3MEHEHHUI B 9KOCUCTEMaX CBOEH MECTHOCTH (B BHJIE pedepara, Mpe3eHTAlUU, CTEHA0BOTO AOKIaaa 1
np.)

CpaBHUTEIIbHAS XapaKTEPUCTUKA MPUPOIHBIX YKOCUCTEM U arpO’KOCUCTEM CBOE MECTHOCTH.

WccnepoBanre M3MEHEHUN B SKOCUCTEMAX Ha OMOJIOTUYECKUX MOJIETISAX (aKBAPUYM).

Pelienne sk010rn4ecKux 3a1ad.

Okckypeusi EcrecTBeHHbI€ (J1€C, 1MOJI€ U JIP.) U UCKYCCTBEHHbIE (TIapK, cajl, CKBEP LIKOJIbI, (hepMa U p.) IKOCHUCTEMBI.

OcHOBHBIE OHATHS. DKOCHCTEMA, OUOTeO0LIeH03, OUOIIEHO03, arpolieH03. [IponyieHThl, KOHCYMEHTHI, peayleHThl. [IumieBsie nenu u
CETH.

Tema 2.3 BUOCPEPA — I''IOBAJIBHASI DKOCUCTEMA (2 4)

buocdepa — rnobanpHas s3KocucTeMa.

CocraB u cTpyktypa 6mochepsr. Yuenue B. U. Bepuanckoro o 6mocdepe.

Ponb xuBbIX opranu3moB B 6uocepe. buomacca 3emnu. buonornueckuit KpyroBopoT BelecTB (Ha mMpuUMepe KPyroBopoTa BOJBI U
yriiepoza).

Hemonctpauusa. Tabmuusl u cxembl: «Ctpykrypa Omocdeps», «KpyroBopor Boasl B Ouochepe», «KpyroBopor yriepona B
ouocdeper. Harnsaueiil MmaTepuan, oTpakaromui BU0BOE pa3HO00pa3ue KUBBIX OpraHu3MOB OHOChepHI.



OcHoBubie moHsTUSA. brocdepa. )KuBoe BemecTBo, OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEMIeCTBO. brnomacca
3emin.

Tema 2.4 BUOCDPEPA U YEJIOBEK (24)

buocdepa u yenopek. ['obGanpHbIe SKOJOTUUECKHE TPOOJIEMBI U IMTYTH UX PEIICHUS.

[TocnencTBus nesSTEILHOCTH 4YEJIOBEKA NI OKpy»arouie cpenbl. [IpaBuna noBeneHus B mpupoaHoit cpeae. OxpaHa npupoabl U
palMOHAIbHOE UCIIOJIB30BAHUE TPUPOIHBIX PECYPCOB.

JleMoHcTpanus. TaOnuIlbl, WUTFOCTPUPYIOITUE TI100abHBIC IKOJIOTUYECKUE MPOOJIEMbI U MOCIEACTBUS JIEITSIHPHOCTH YEJIOBEKa B
OKpyxarouiei cpene. KapTol HallmoHaNbHBIX MapKOB, 3aIOBEAHUKOB U 3aKa3HUKOB Poccum.

JlabopaTopHble H NpaKTHYECKHE PadOThI

AHAJIN3 ¥ OLIEHKA MOCJIeCTBHI COOCTBEHHOM JesITeJIbHOCTH

B OKpY’Kalollein cpeje.

AHAJIN3 ¥ OLEHKA IJ100aJbHBIX IKOJOTHYECKUX NMPOo0JieM U NyTel uX pemieHns.

OcHoBubIe noHsaTHs. [ T0O6aNpHBIEC SKOTOTHYECKHE TTpoOaeMbl. OxpaHa mpupoIbl. ParmonanibHOE TPUPOAOIIOIH30BaHNUE.
Hanumonanbabie napku, 3an0BeTHUKH, 3aKa3HUKU. KpacHas kHura.

3akirodenue (1 4)

Pe3epBHOe Bpemss — 2 .



TemaTnueckoe mianuposanue no 6mosaorum 10 kiace

Ne Tema ypoka KonuuecTn JlomarHee Ipuvedanns
i 0 YPOKOB 3a/1aHKe
Paznen 1 BUOJIOTUSA KAK HAYKA. METO/IbI HAYYHOTI'O ITO3HAHMUSI (3 )
1 |BBenenue . Uctopus pa3BuTusi OMOIOTHH 1 IL.1c..6-16
2 |CymHOCTb )KM3HU U BOMCTBA KUBOTO. | I1.2 ¢.17-21
3 |YpoBHM OpraHu3aiuy )KUBOH MATEPUHU. 1 I1.3 ¢.23-28
4 |BxoaHasi KOHTPOJbHasA padoTa 1 I1.1-3,moBT
Pa3zen 2 KJAETKA (10 1)
5 |Knerounas teopusi. 1 I1.4 ¢.32-38
6 |XUMHYECKUI COCTaB KJIETKH. 1 I1.5 c.38-43
7 |Heopranndeckue BEIIECTBA KIETKHU. 1 I1.6 ¢.44-50
8 |Opranunueckue Bemiectsa. Jlunuael. benku. YrineBobl 1 I1.7-8 ¢.50-62
9 |Hyknennossie kucaotbl. ATD 1 I1.9 ¢.65-71
10 |CtpoeHue KIeTKH. 1 I1.10 c.71-81
JL.p.Nel Habmroienne KJI€TOK pacCTeHUI M )KUBOTHBIX O] MUKPOCKOTIOM Ha
TOTOBBIX Ipernaparax.
11 | Knerounoe siapo.XpOMOCOMBI. 1 IT.11T ¢.85-90
JLpNe2IIpuroroBisieHrE 1 ONUCAHWE MUKPOIIPENAPATOB KIETOK PACTCHU.
12 |ITpoxkapuoTrnyeckas KieTKa. I1.12 ¢.90-95
13 |Peanuzamus HacnenCTBEHHONW MH(OPMAITUHU B KIIETKE. I1.13 ¢.97-103
14 |Bupycsl I1.14 ¢.103-109
Pasznen 3 OPTAHU3M (184)
15 |[MnorooOpasue KMBBIX OpPraHW3MOB 1 I1.15 c¢.114-119
16 |O6MeH BelecTB U MpEeBpallleHUue YHEPTHH 1 I1.16 c.120-125
17 |Nnactuyeckuii oOMeH. DorocuHTe3. XeMOCHHTE3 1 I1.17 ¢.125-129
18 [MwuTo3. 1 I1.18 ¢.130-136
19 |becnonoe u NOJIOBOE Pa3MHOKEHHUE. 1 I1.19 c.138-143




20 |Meiio3 1 I1.20 c.147-150
2] |I'ameroreHes. 1 I1.20 c.144-151
22 |Onnoa0TBOpPEHUE 1 I1.21 c. 152-156
23 |OHtOrenes 1 I1.22 ¢. 157-162
24 |OHTOreHe3 YenoBeka 1 I1.23 ¢. 165-172
25 |I'eHeTuka Kak Hayka 1 I1.24 ¢. 172-175
26 |MounoruOpunnoe ckpeuiuBanus JurnOpuanoe cKpemmBaHue. 1 I1.25-26 c. 175-
I1L.p Ne 1 CocTaBneHue npocTeHIINX CXEM CKPEUIMBaHUS 189

27

XpoMOCOMHas TeOpHs HACJIEICTBEHHOCTH
I1.p. No2 Penienrie aneMeHTapHBIX TEHETUUECKHX 3a/1a4

I1.27 c. 182-193

28 |IIpencraBieHne O TEHE U TEHOME 1 I1.28 c. 193-202

29 |I'eneTtuka nona 1 I1.29 c. 202-208

30 |H3menunBocTh. MoaudukannoHHass K3MEHYMBOCTh. MyTallMOHHAs I1.30 c. 208-213

W3MEHYHBOCTb.

31 |[I'eHeTHKa U 3J0POBHE YEITIOBEKA I1.31 c. 214-226

32 |UToroBasi KOHTpoJIbHAsi padoTa IT 15-31, noBT

33 |MeTojibl U JOCTUKEHUS COBPEMEHHOM CEJICKIIMU. BUOTEXHOJI0THS [1.32-33 c. 226-
242

34 |O06o0mmenre u cucTeMaTr3aIus 3HaHUH 110 BCEMY KypCy 1 [ToBTOpPUTH
TEPMUHOJIOTHIO

35 |Peseps




TemaTnueckoe miaHuposanue no 6mosaorum 11 kiace

Ne Tema ypoxa Koumraecrs Jomamnee 3ananue | Illpumevyanus
nn 0 YPOKOB
Pa3nen 1 BUJ(204)

1 |BBenenue . 3HaueHne OMOJIOTMYECKUX 3HAHUI 1 c..3

2 |PazButue Guosioruu B nogapsuHckuii nepuona Padotel K.JIunues 1 I1.1 c. 6-11

3 |9BomonmonHas teopus JK.b.Jlamapka | I1.2 c.11-15

4 |Ilpennocwlikd BO3HUKHOBeHHUs yueHus Y.JlapBuHa | I1.3 c.15-19

5 |9BomounonHas teopus Y.JlapBuHa 1 I1.4 c. 19-28

6 |BxoaHasi KOHTpoOJIbHAs padoTa 1 I1.1-4, moBT

7 |Buga. [Ip.p.Ne 1 BrisiBnenrie ©3MEHYMBOCTH Y 0cOO€l OJTHOTO BHJIA. 1 I1.5 c. 28-33

8 |Ilomynsuus Kak CTpYKTypHasl €qUHULIA BUAA. 1 I1.6 c. 33-38
IT\p No2 Onucanue ocoOeii Buaa no MopdoaoruuecKkoMy KpUTepHIo.

9 |llonyyAums Kak eIMHUALIA 3BOJTOLNN 1 I1.7 c. 38-41

10 |®akTopsl 3BOTHOLUN 1 I1.8 c. 41-45

11 |EcrectBeHHbIi 0TOOD. JBUKYIIME CUITBI SBOJIIOINH 1 I1.9 c. 45-51

12 |ApanTanyu OpraHU3MOB K YCIOBHUSIM OOHUTaHMUS. 1 [1.10 c. 51-59
I1./p Ne3 BrisiBiieHHEe TPUCTIOCOOICHUI OPraHu3MOB K Cpejie OOMTaHUs

13 |BunoobOpaszoBanue I1.11 c. 60-67

14 |Coxpanenue MHOrooOpa3us BUI0B. Jloka3aTensCTBa IBOTIOIUN I1.12-13 c. 69-83
OpPraHUYEeCKOro MUpa

15 |Pa3BuTHE IpEeACTABICHHUI O IPOUCXOKIECHUHU KU3HH Ha 3emile I1.14 c. 86-90

16 |CoBpeMeHHOE MPE/ICTABICHUE O MPOUCXO0XKICHUHU KU3HU HA 3eMII€ . I1.15 c. 90-97
I1/.p. No 4 Anaiu3 u olleHKa pa3IMyHbIX TUIOTE3 O MPOUCXOXKICHUH KU3HU

17 |Pa3BuTHe *U3HU HA 3EMIIE. I1.16 c. 97-107

18 |(I'unoTe3sl MPOUCXOKICHUS YEIOBEKA I1.17 ¢. 107-110
[Tp.p Ne5 Ananu3 u onieHKa pa3IMyHbIX TUIOTE3 MPOUCXOKIACHHUS YeJIOBEKA.

19 [TlonoxeHue yenoBeKa B CUCTEME )KMBOTHOTO MHpPa | I1.18c. 110-116




[1.p No2 BelsiBiieHHE TPU3HAKOB CXOACTBA 3apPOJIbIIIEH YEI0BEKA U APYTHX
MJICKOTIMTAOIINX

20

9BOJII-OHI/I}I yenoBeka . Packl yenoseka

I1.19 -20c. 116-127

Pazgen 2 DKOCUCTEMA (11u)

21 |Opranusm u cpea . DKOJIOrHuecKue GakTophl . 1 I1.21 c. 130-134
22 |Abuotnyeckue GakTopbl Cpeabl 1 I1.22 ¢. 135-140
23 |buoTtnueckue GpakTopbl CPEIbI . | I1.23 c. 141-147
24 |CTpyKTypa 3KOCUCTEM 1 I1.24 c. 148-154
25 |IIumeBble CBSI3U KPYTOBOPOT BEUIECTB. 1 I1.25 c. 154-157
I1.p No 6 CocTaBiieHue 1ienel MUTaHusI B SKOCUCTEME
26 |EcTecTBEHHBIE U HCKYCCTBEHHBIE YKOCUCTEMBI 1 I1.26 c. 158-161
27 |IlpuyuHBl YCTOMYUBOCTH U CMEHBI 3KOCUCTEM 1 I1.27 c. 161-165
28 |buocdepa- rmobdanapHas 3KOCUCTEMA 1 [1.28 c. 166-171
29 |3aKkOHOMEPHOCTH CYyIIeCTBOBaHMS OHOChepbl 1 11.29 c. 171-177
30 (buocdepa u yenonexk. 1 I1.30-31 c. 177-191
I1.p.Ne 7 Ananu3 1 orieHKa MOCJIEICTBUN COOCTBEHHOMU JIEITEIIBHOCTH B
OKPY’KaroUIEH CpeJie .
31 |IlyTu peureHus 3KOJOTUYECKUX TPOOIEM 1 I1.29 ¢. 191-198
32 |MtoroBasi KOHTpPOJbHAas padoTa | I1.21-29.0BT
33 |Pemrenue TeCTOBBIX 3a1a4 NunuBuyanbHOe
3a/IaHHe
34 |O06o0menre n cucTeMaTr3aIus 3HaHUH 110 BCEMY KypCy 1 [ToBTOpPUTH
TEPMUHOJIOTHIO
35 |Peseps




MarepuajJibHO-TeXHHYECKOe OfecrevyeHre y4eOHOoro mpoiecca

MarepuanbHO-TEXHUYECKOE OCHAIlleHNE KaOMHeTa OMOIOruy He0OX0JUMO JIJIsl OPraHU3alMH Mpoliecca OOyUeHHs B IIeIIAX
peanuszanuu TpedoBanuii ®I'OC 0 10CTHKEHNHU pe3yIbTaTOB OCBOCHUS OCHOBHOM 00pa3oBareiabHON nporpammsl. B kabunere
OMOJIOIMH OCYIIECTBISIOTCS KaK YpO4Hasl, TaK U BHEypOo4Has (pOpMbl yueOHO-BOCIUTATEIbHONW JNEATEIBHOCTH C YUYaIIUMHUCA.
OcHallleHue JO0KHO COOTBETCTBOBaTh llepeuHro o0opynoBaHMs KaOMHETa OMOJIOTHH, BKJIIOYATh Pa3/IMYHbIC THIBI CPEJICTB
oOy4JeHwusl.

3HAYUTEIBHYIO POJb MMEIOT y4eOHO-IIPaKTHUECKOe M yueOHO-1a00paTopHOE O0OpYyAOBaHHE, B TOM YHUCIIE KOMIUIEKT
HaTypajbHbIX OOBEKTOB, MOJENIH, NPUOOpPbl U HMHCTPYMEHTHI Ul INPOBEIEHUS AEMOHCTPALMA M MPAKTHUECKUX 3aHATHH,
JIE€MOHCTPAIIMOHHBIE TAOIUIIbI, IKCKYPCUOHHOE 000pYIOBaHHE.

JlaGopaTopHblii MHCTPyMeHTapuii HEOOXOIMM Kak Ui YPOUHBIX 3aHSATUH, TaK U JUJIS MPOBEICHHsS HAOIIONEHUN U
UCCJIEIOBAHUN B MPHUPOJE, OCTAHOBKU M BBIMIOJHEHHS OMBITOB, B IIEJIOM — JJISl peaju3alii HayYHBIX METOJOB M3YyYEHUS
’KUBBIX OPTaHU3MOB.

HarypanbHble 00beKTBbI HCIOIB3YIOTCS Kak TMPH HW3YYEHWH HOBOTO Marepuana, TaK W TMpPH [POBEICHUH
HCCIIEIOBATENbCKUX padOT, MOJArOTOBKE IPOEKTOB, OOOOIIEHMHM U CUCTEeMaTH3allid, IMOCTPOEHUU BBIBOJOB C YUYETOM
BBITIOJTHEHHBIX HAOIIIOCHU.

JXKuBble OOBEKTHI ClEeqyeT COJAEP)KaTh B COOTBETCTBUM C CAHUTAPHO-TUTMEHUYECKUMM TPEOOBAHUSAMM M IPABUIIAMU
TEXHUKHU 0€30IaCHOCTH.

YueOHbIe MOEJIN CITyXaT A IEMOHCTPALMU CTPYKTYpPhl M B3aUMOCBSI3€H pa3iMYHbIX OMOJIOTMYECKUX CUCTEM U JUIS
peanu3anuy MOJEIMPOBAHUS KaK Mpoliecca U3yYEHUsl U MO3HAHUS, Pa3BUBAIOIIETO AKTUBHOCTh M TBOPYECKUE CIIOCOOHOCTH
o0y4Jaronuxcs.

B KOMIJIEKT TeXxHHYecKHMX H HMH(POPMAIMOHHO-KOMMYHHMKATHUBHBIX CPeICTB OOY4YeHHs] BXOIAT: KOMIIBIOTED,
MYJIBTUMEANANIPOCKTOP, KOJUICKIUS MEIUa-pecypcoB, DJEKTPOHHBIE MPHJIOKEHUS K ydyeOHHKaM, OOydaroliue HpOorpaMMbI,
BBIXOJI B IHTEpHET.

KoMnuiekThl me4aTHbIX JAeMOHCTPAIMOHHBIX MOCOOMM (TaOMuIbl, TpaHCIAPAHTHl, TOPTPETHI BBIJAIOUINXCS yUEHBIX-
OMOJIOTrOB) 1O BCEM pa3jieiaM IIKOIbHONW OHOIOTHH HaXOAAT HIMPOKOE MIPUMEHEHUE B 00y4eHUH OMOJIOTHH.



Paboyas mporpamma opreHTHPOBaHA Ha HCIIOIb30BAHNE
1. Kommbrorep
2. Yueonnk: 1.b.Aradonona, B. U. CuBornaszos «buonorus. bazoBslii u yrimyOnenssiii ypoBan» 10knacca: YueOHUK 175
o01eo0pa3oBaTebHbIX YUueOHbIX 3aBeieHuil. - M.: [Ipoda, 2020r.
Yueonuk: N.b.Aradonosa, B. 1. CupornazoB «buonorus. ba3oblii u yrinyOneHHbIN ypoBHU» 11Kknacca: YueOHUK aJis
o01ieo0pa3oBarebHbIX YueOHbIX 3aBeieHuil. - M.: [lpoda, 2019, uznarensctBo «IIpocsemienuey, 2021
3. DIEKTPOHHBIA MUKPOCKOIT
4. MaruuTHas J0cKa
5. DAEKTPOHHBIA MUKPOCKOT
6. Yuebnsiit Mukpockor (15)
7. llpenmeTHbIE CTEKNA
8. [lokpoBHBIE CTEKIA
9. [Ipobupku OGrosOrNIEecKue
10. HabGop MukpomnpemnapaToB 1o Kypcy o01ieit ouonoruu
11. Tabmuel mo o6mel Guoorun
12. Monens ctpoenuns [JHK
13. IIpe3enTannu K ypokam.
DJIeKTPOHHBIE OCo0us:
1. 1C: Penerutop. buonorus. Bech mkonbpHBIN Kypc. [ aOUTYypUEHTOB, CTApIIIEKIACCHUKOB U yuuTesaeh. Mockaa.
2. Buptyanpnas mkona Kupwiia u Medoaus (6uonorus 6-11 kiacc).

Jlutepartypa

buonornyeckuii sHIMKIONEIMYECKH cinoBapb.-M: CoBeTrckas sHuukioneaus, 1 986.

buonorus. Duuuknoneaus / I'n. pegakrop M.C.I'unsipos. - M.: Bonbias Poccuiickas suiuknonenus, 2003.
I'pun H., Crayt V., Telinop . buonorus: B 3-x 1.-M: Mup, 1990.

buonorus. Dunuknoneaus / I'n. penaktop M.C.I'unsapos. - M.: boneimas Poccuiickas saiukinonenus, 2003.
Mawmontos C.I'. ITocoOue ayist MKOTPHUKOB CTAPIIHX KJIACCOB M TIOCTYMAIOMUX B BY3HL. - M.: JIpoda, 2004.

e Ilerpocora P.A. Tembl mikoapHOTO Kypca. OOMEH BEIIECTB M SHEPTHH B KJIeTKax opranusma. - M.: JIpoda, 2004.
e «EI'D2008. buosnorus: Tematnueckue TpeHUpoBOUHbIE 3ananus» ['. . Jlepuep. «9xemo» Mocksa 2008 T



«buonorus: EI'D — 2008 peanpHble 3amanus» aBrop-coctaBurenb E. A. Huxumosa, C.II. [HatamoBa «ACT» Mocksa 2008 T.
(OUITN)

EI'3 2009. buonorusi. YHUBepcanbHbIC MaTEpUAIIbI 1)1 MTOATOTOBKM ydamuxcs. « uTemnexr-uentp» Mocksa 2009 r.

EI'D. buonorus B Tabiuiax, cxemax u pucynkax. PoctoB Ha Jlony. @enukc 2010

EI'D buonorusa. Koutpombno usmepurenvubie matepuanbl 2010. MockBa «IIpocBemenue» Cankt-IletepOypr. Dwmman
n3narenscTBa «lIpocsemenne» 2010

EI'D. buonorus B Tabnunax, cxemax u pucynkax. P.I" 3asi (u np.) PoctoB Ha Jlony. @enuke 2010

COTI'JTACOBAHO

Ha 3aceganuu MO yuuteneid ecTeCTBEHHO-
reorpauueckoro MuKiIa

[Ipotokon Nel ot 30.08. 2021 r

PyxoBonutens MO EI'T] E. A. O3apko

COI'JTACOBAHO
3am. nupekropa no YBP

M. B. lllynuxka
ot 30.08. 2021 r
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