[TOACHUTEJIbHAA 3AIINMCKA

[Ipennaraemas pabouasi mporpaMmma peajin3yercs MpHu UCIoIb30BaHUU yueOHUKOB «buomorus. 10 knace» u «buomnorus. 11 kimace» nmoj
penakiueit mpodeccopa B. B. [Taceunuka. [IporpamMma coctaBieHa B COOTBETCTBHH ¢ TPEOOBAHUSMU K Pe3ybTaTaM CpPEeIHEro 001ero oopa3oBaHus,
yTBepKAeHHbIMU DeniepalibHbIM roCyAapCTBEHHBIM 00pa30BaTeNIbHBIM CTAaHIAPTOM CPEAHETO
o01miero oopa3oBaHusl.

[Tporpamma pa3paboTaHa ¢ y4ETOM aKTyallbHBIX 3aJa4 00y4eHHUs, BOCIUTAHUA U pa3BUTUs oOyuatomuxcs. [IporpaMMa yuuTeiBaeT ycinoBus,
HCO6XOI[I/IMLIG AJId pa3sBUTHUS JIMYHOCTHBIX U ITO3HABATCIIbHBIX KAYC€CTB 06yqalonmxcs1.
[IporpaMMa BKkIItOUaeT 0053aTENBHYIO YacTh YUeOHOTO Kypca, H3JI0KeHHYI0 B «[IpuMepHOil OCHOBHOI 00pa3oBaTeIbHON MporpamMme 1o OMOIOrHH Ha
YpOBHE cpeaHero obmiero oOpa3oBanus» U paccuntana Ha 70 gacoB. B mporpamme conepKUTcs MpUMEPHBIA MepedeHb J1a00paTOPHBIX U
MPAKTUYECKHUX PadOT, HE BCE U3 KOTOPBIX 00sI3aTENIbHBI 7S BBIMOIHEHUSA. Y UUTEIb MOXKET BHIOpATh U3 HUX TE, 7Sl IPOBEACHUS KOTOPBIX €CTh
COOTBETCTBYIOILIIUE YCIOBHS B ILIKOJIE.

OcBoeHue MporpaMMbl IO OHOJIOTHH 00ecTIieunBaeT OBIAJCHHE OCHOBAMH Y4€OHO-HUCCIIEeI0OBATENIbCKON ACSITENbHOCTU, HAYYHBIMU METOJaMH
pemiCHUs Pa3JIMYHBIX TCOPECTHUIYCCKUX U MPAKTUYCCKUX 3aaa4v.
N3ydenue 6monoruu Ha 6a30BOM ypOBHE OPUEHTHPOBAHO Ha o0ecredeHre o01eo0pa3oBaTeabHOM U OOIEKYIbTYPHOM MOATOTOBKH BBITYCKHUKOB.
Ha 6a30BoM ypoBHe nzyuenue npeameta «buonorus», B yactu GOpMHUPOBaHUS y 00YUAIOIINUXCS HAYYHOT'O MUPOBO33PEHMSI, OCBOSCHHUS OOIIEHAYYHBIX
METOJIOB, OCBOCHHSI MPAKTUYECKOTO MPUMEHEHHS HAYYHbIX 3HAHUM, OCHOBAHO Ha MEXIPEIMETHBIX CBSI3SX C MIpeIMeTaMu 001acTell eCTECTBEHHBIX,
MAaTEMaTUYCCKUX U TYMAHUTAPHBIX HAYK.
Pabouas nmporpamma o 6MOJIOTUHU BKJIIOYAET CIETYIONUE pa3aebl:
. [losicHuTENnBPHAS 3aIHCKA.
. Obm1ast xapakTepuCcTHKa y4eOHOr 0 MpeIMeTa ¢ ONpeieIeHueM Lieel U 3a/1a4 ero U3y4eHHs..
. Mecto kypca 61o10ruH B y4eOHOM IJIaHE.
. Pe3ynbpTaThl 0OcBOEHUS Kypca OMOJIOTUU — JIMYHOCTHBIE, TPEIMETHBIE U METAINPEIMETHBIE.
. Coneprkanue Kypca OMOJIOTHH.
. Ilnanupyemsble pe3yabTaThl H3y4eHUs Kypca OMOJIOTHH.
. KanennapHo-remaTnueckoe miaHupoBaHUE.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJJMETA
B cucreme ecrecTBeHHO-Hay4HOTO 00pa3oBaHMs OMOJIOTHS KaK Y4eOHBIHM MpeaMeT 3aHMMAaeT BaXKHOE MECTO B (POPMUPOBAHUH: HAYYHON KapTHHBI
MUpa; GYHKIMOHATIBLHON IPaMOTHOCTH, HEOOXOJMMOH JUIsl TOBCETHEBHOM JKU3HHU; HABBIKOB 3J0POBOT0 M 0€30IaCHOTO I YeJI0BEKa U OKpYXKaromei
cpenbl 00pa3a )KU3HU; IKOJIOTUYECKOTO CO3HAHUS; IEHHOCTHOTO OTHOILLEHUS K )KMBOU IIPUPOJIE U YETIOBEKY; COOCTBEHHOMN MO3HUIIMU MO OTHOLIEHUIO K
Ouosiornyeckoit uHpopMaIu, NOIy4aeMON U3 Pa3HbIX UCTOYHUKOB. M3yueHne OMoIoruu co31aeT ycaoBus uid GOopMUPOBaHUS Y 00ydatonXcs
HHTCJUICKTYAJIBHBIX, I'PAXIAHCKNX, KOMMYHUKAIITMOHHBIX U I/IH(I)OpMaHI/IOHHI)IX KOMHGTGHHI/II\/'I.
N3yuenne kypca «buosorus» B cTapiiei IKOJIe HAIIPABJIEHHO HA PELLEHUE CIECAYIOINX 3a1aY:

1) dopmupoBanue cucTeMbl OMOJIOTMUYECKUX 3HAaHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOU KapTHUHBI MUDA;
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2) pa3BUTHE JTMYHOCTH O0YYAIOIINXCS, X HHTEIUICKTYaJIbHOE U HPABCTBEHHOE COBEPILICHCTBOBAaHKHE, POPMUPOBAHUE Y HUX TYMAaHHCTHUECKHX
OTHOILLIEHUH U 3KOJIOTMYECKH 11€JIeCO00Pa3HOr0 OBEACHUS B ObITY U TPYLOBOH AEATEIbHOCTH;

3) BBIpaOOTKY MOHMMAaHUs OOIIECTBEHHOM MOTPEOHOCTH B pa3BUTUHU OMOJIOTHH, a TaKKe (POPMUPOBaHUE OTHOIICHUS K OMOJIOTMH KaK BO3MOXKHOU
obnactu Oyaymiei NpakTUYECKOH 1eATeIbHOCTH.

Lesin Ouonornueckoro oOpa3oBaHus B cTapiiei mkoie GopMyIupyrOTCs Ha HECKOJIBKUX YPOBHAX: TI100aTbHOM, METApPEAMETHOM, THYHOCTHOM
U IIPeIMETHOM, Ha YpOBHE TpeOOBaHMI K pe3ybTaTaM OCBOSHHS COEPKaHUs MPEAMETHBIX IPOTPaMM.

I'moGanbHbIe 11ETM OMOJIOTHYECKOTo 00pa30BaHuUs SBIAIOTCS OOIMIMMU JUIsI OCHOBHOM M CTapIICH HIKOJIBI U ONPEACIISIOTCS COLUATbHBIMU
TpeOOBAaHUAMH, B TOM YHUCJIE U3MEHEHHEM COLMAJIbHOW CUTYallMH Pa3BUTHUS — POCTOM MH(OPMAIIMOHHBIX EPErpy30K, H3MEHEHUEM XapaKkTepa U
CII0CO00B OOIICHNUS M COIIMATIBHBIX B3aUMOICHCTBHI (00BEMBI M CIIOCOOBI MOTydeHHs] HH)OPMAIIH TOPOKIAIOT Psii 0COOEHHOCTEH Pa3BUTHSA
COBPEMEHHBIX 10ApocTKOB). Hanbomnee mpoayKTUBHBIMU /7S pEILIEHUs 3a/1a4 Pa3BUTHS [TOJIPOCTKA SBIISIOTCS COLMOMOpaIbHAs U MHTEIJUIEKTyaIbHAs
B3pPOCJIOCTb.

ITomuMmo 3TOrO, rN06aIBHBIE LETH GOPMYIUPYIOTCS C YIETOM PACCMOTPEHUs OMOJIOrMYECKOro 00pa30BaHMsl Kak KOMIIOHEHTa CUCTEMBI
00pa3oBaHMs B LIEJIOM, [TO3TOMY OHH SBIISTIOTCSI HAMOOJIee OOIMMH U COLMAIBHO 3HAYUMBIMH.

C yu€ToM BblII€HA3BaHHBIX M1OAX0/0B INI00ATBHBIMU 1EIIMU OMOJIOTHUYECKOTO
00pa3oBaHMS SIBJISTFOTCSI:

— COLHATU3ANMA 00YyJaIOUINXCS KaK BXOXKJICHUE B MUP KYJIbTYpPbI U COLIMATIbHBIX OTHOLIEHUH, 00ECIIeUnBalolIee BKIOYEHNE YUALIUXCS B Ty
WM UHYIO TPYIITY JINOO 0OLIHOCTh — HOCHUTENS €€ HOpM, LIEHHOCTEH, OpUEHTAllui, OCBAUBAEMBIX B ITPOLIECCE 3HAKOMCTBA C MUPOM KUBOU MPUPOIbBI;
— NpHOOLIEeHHeE K [T03HABATEIBHOM KYyIbType KaK CHCTeMe IM03HaBaTeIbHbIX (Hay4HBIX) LIEHHOCTEH, HAaKOIIJIEHHBIX 00IEeCTBOM B chepe
OMOJIOrMYECKON HAyKH.
ITomumo 3TOTO, OHOTIOrHUECKOe 00pa30BaHUE Ha CTAPIICH CTYNEHHU MPU3BAHO 00ECIEUUTh:
— OpHMEHTALMIO B CUCTEME 3TUYECKUX HOPM U IEHHOCTEH OTHOCUTEIHLHO METO/I0B, PE3YJIbTATOB U IOCTHIKEHUN COBPEMEHHON OMOJIOTrHYeCcKOn
HaYyKH;
— pa3BUTHeE [T03HABATEJIbHBIX KAYECTB JINYHOCTH, B TOM YHCJI€ IO3HABATEIbHBIX HHTEPECOB K U3YUYEHUIO OOIINX OMOJIOTMYECKUX 3aKOHOMEPHOCTEN 1
caMOMY IIpOIIECCY HAYYHOIO TO3HAHUS;
— OBJIaJIeHHe yueOHO-TT03HABATEIbHBIMU U IIEHHOCTHO-CMBICJIOBBIMU KOMIIETEHTHOCTSIMH JUIsl QOPMHUPOBAHUS TIO3HABATEIbHOMN 1
HPAaBCTBEHHOMN KYJIbTYpbI, HAy4YHOT'O MUPOBO33pEHUS, a TAK)KE METOJJ0JIOTHEN OMOIOrMYECKOro HKCIIEPUMEHTA U 3JIEMEHTapHBIMH METO/IaMU
OMOJIOTMYECKUX MCCIIEIOBAHUM;
— (hopMHpOBaHHUeE YKOJIOTUYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOILIEHUS K KUBOM MPUPOJIE U YETIOBEKY.

MECTO KYPCA BMOJIOTMN B YUEBHOM I1JIAHE

KonnuecTBo yacoB, 0TBOJIMMOE Ha U3y4eHHE OMOJIOTHH B CTapIlel MIKOJIe, 3aBUCUT OT y4eOHOT0 TUIaHa YTBEP KIEHHOT0 00pa3oBaTeIbHON
opranu3zanueil. Jlannas pabouasi mporpamMmma pacCuuTaHa Ha IpoBeieHne 1 yaca KJIACCHBIX 3aHATHUI B HEEIIO IPU U3YUYEHUH MpeIMeTa B TeUECHHUE
nByx neT (10 u 11 xmaccer). O6miee uncino ydeOHBIX 9acoB 3a 2 roga o0yuenus coctaiseT 70 4, u3 Hux 35 4 (1 1 B Hexgeno) B 10 kmacce, 354 (1 uB
Heneno) B 11 kmacce.



Kypcy 6nonorun Ha cTyneHu cpeHero oomero oopa3oBaHus NPeAMIECTBYET Kype OMOIOTHHY, BKITFOUAIOIIMNA JIEMEHTApHbIE CBEACHUS 00
OCHOBHBIX OHosIornyeckux oobekrax. ColepkaHue Kypca OMOJIOTHH B OCHOBHOH IIIKOJIE, CITY)KHT OCHOBOM JJIsl H3YyUCHHUsT OOIINX OMOJIOTHYECKUX
3aKOHOMEPHOCTEH, TeOpHil, 3aKOHOB, TUIIOTE3 B CTAapIIeH IIKOJIE, TIe 0c000e 3HaUCHHE TPUOOPETAIOT
MHUPOBO33PCHYECKHE, TCOPETUICCKUE TIOHSTHSL.

Takum oOpazom, conepkanre Kypca OHMOJIOTHH B cTapIiei mKoie, 6ojiee MOJIHO pacKphIBaeT 00Iue OMOIOTHYECKHE 3aKOHOMEPHOCTH,
MPOSIBJISIFOIIUECS HA PAa3HBIX YPOBHSIX OPTaHU3AlUU KUBOU IPUPO/IBI.

PE3VYJIbTATbI OCBOEHU S KYPCA BUOJIOT' MU

JlesiTenbHOCTh 00pa30BaTENBHOTO YUPEKISHHS 00111ero oopazoBaHusi B 00yueHUU OMOIOTHH B cpeiHel (TIOTHOM) MIKOJIe TOJIKHA ObITh

HaNpaBJIeHa Ha JOCTIKEHHE 00YUYaIOIMIMMUCS CIEAYIOMNX JIJHYHOCTHBIX Pe3yJbTaToOB!

1) peanM3anum 3THYECKUX YCTAHOBOK MO OTHOIICHHUIO K OMOJIOTHUECKUM OTKPBITHSM, UCCIICAOBAHUSIM U MX PE3yJIbTaTaM;

2) npu3HaHUS BHICOKOM IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUAX, 3J0POBbS CBOETO U JIPYTHX JIFOJEH, pealn3aiui yCTAaHOBOK 3J0pOBOro o0pasa
KHU3HH,

3) copMHUPOBaHHOCTH MMO3HABATEIHHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJyYeHHE HOBOTO 3HAHUS B O0JIACTH OMOJIOTHH B CBSI3H C

Oynyiei mpodecCuOHANBHON e TETFHOCTHIO HITH OBITOBBIMH IPOOJIEMaMH, CBSI3aHHBIMHU C COXPAaHEHUEM COOCTBEHHOTO 3/I0POBBS M KOJIOTUYECKOM
0€30MacHOCTH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHUS BBIITYCKHUKAMU CTAPIICH MIKOJIBI 0a30BOTO Kypca OMOJIOTHHU SIBIISIFOTCS:

1) oBnasieHNe COCTaBISIFOIIMME HCCIIEIOBATENBCKOM M TPOSKTHOM EATEIIbHOCTH, BKIIIOYasi YMEHHUS BUAETH POOJIeMy, CTAaBUTH BOTIPOCHI,
BBIJIBUTATh TUITOTE3bI, JABATh ONPEICICHUS TIOHATHSIM, KIaCCUPUIIMPOBATh, HAOIOIaTh, TPOBOIUTH SKCIICPUMEHTHI, JIeJIaTh BHIBOJIBI M 3aKTFOUCHHUS,
CTPYKTYpUPOBATh MaTepuai, O0ObICHATD, JIOKa3bIBaTh, 3AIUIIATH CBOU HJIEH;

2) ymeHus paboTaTh C pa3HbIMU UCTOUHUKAMH OHOJIOTHYECKON MH(POPMAITUU: HAXOIUTh OMOJIOTHYECKYI0 HHPOPMAIIUIO B PA3ITUYHBIX HCTOUHHKAX
(TekcTe yueOHMKA, HAYIHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKHIX CIIOBAPSX U CIPABOYHHKAX ), AaHATM3UPOBAThH U OLIEHUBATh WH(OPMAIIHIO,
peoOpa3oBbIBaTh HHGOPMAIIHIO U3 OJTHOW (OPMBI B IPYTYIO;

3) crIoCOOHOCTH BEIOMPATH TIEJIEBBIE M CMBICTIOBBIE YCTAHOBKH B CBOMX JCUCTBUSX U IMOCTYIKAaX MO OTHOIIECHHIO K KUBOW TIPUPOJIE, CBOEMY
3JI0POBBIO U 3/IOPOBBIO OKPYKAIOIIMX;

4) yMeHUs aJeKBaTHO MCIIOJIb30BaTh PEUEBbIC CPECTBA JJISl IUCKYCCUU U apTyMEHTAIH CBOCH MO3HIINHN, CPABHUBATH Pa3HbIE TOUKU

3peHHs, APTYMEHTHPOBATH CBOIO TOYKY 3PEHHS, OTCTAUBATH CBOIO MO3HIIHIO.

IIpenMeTHBIMHU pe3yIbTATAMHM OCBOCHHUS BHIMTYCKHHUKAMH CTapIICH IIKOJIBI Kypca OMOJIOTUH 6A30BOT0 YPOBHSI SIBIISIFOTCS:

B noznasamenvhnoii (unmennekmyanvhoii) ciepe:

1) XxapakTepuCTHUKa COJCpKaHUsI OMOJIOTUYECKUX TeOpHUil (KJICTOUHAs, SBOIOIIMOHHAs Teopus JlapBuHa); yueHus BepHazckoro o 6uocdepe;
3aKkOHOB MeH 1est, 3aKOHOMEPHOCTEH H3MEHUYMBOCTH; BKJIaJa BEIIAIONINXCS YIEHBIX B pa3BUTHE OMOJIOTHYECKOW HAYKH;

2) BBIJICIICHUE CYIIECTBCHHBIX MPU3HAKOB OMOJIOTHYECKIX 00BEKTOB (KJICTOK: PACTUTEIIbHBIX U KHUBOTHBIX, JOSACPHBIX U SICPHBIX, MTOJIOBBIX U
COMATHYECKHUX; OPTaHU3MOB: OJJHOKJIETOUHBIX H MHOTOKJIETOYHBIX; BUIOB, SKOCHCTEM, OMOc(hephl) U TporeccoB (0OMEH BEIeCTB, pa3MHOXKECHHE,



JeTICHUE KIIETKH, OIJIOJJOTBOPEHHE, IEHCTBIE HCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOPOB, (POPMHUPOBAHUE MPUCTIOCOOIEHHOCTH, 00pa30BaHUE BHUJIOB,
KpYrOBOPOT BEIIECTB U MPEBpaIlleHUs
SHEPTUU B IKOCHUCTEMAX U bmochepe);
3) oOBsicHeHne posiu 6UoNIOruu B (POPMUPOBAHUH HAYYHOTO MUPOBO33PEHUS; BKJIaZa OMOIOTHYECKUX Teopuit B POPMUPOBAHNE COBPEMEHHOM
€CTECTBEHHO- HAy4YHO! KapTUHbBI MUPA; OTPULATEILHOT0 BIUSHUS aJIKOT0JIs, HHKOTHMHA, HAPKOTUYECKUX BEILIECTB HA Pa3BUTHE YEJIOBEKA; BIUSHUS
MyTareHOB Ha OPraHU3M YeJIOBEeKa, SKOJOTMUeCKHUX (PaKTOpPOB HA OPTaHU3Mbl; IPUYUH IBOJIOLUHU, U3MEHSIEMOCTH BUOB, HAPYIICHUN Pa3BUTHUS
OpPraHU3MOB, HACJIE/ICTBEHHBIX 3a00JIEBAaHUN, MyTAIIMi, YCTOMYMBOCTH ¥ CMEHBI 9KOCHUCTEM;
4) mpuBeIeHNE JOKa3aTeNbCTB (apryMeHTAIUs1) €IMHCTBA )KMBOW U HEKUBOM MPUPOJIBI, POJCTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€H OpPraHU3MOB
Y OKpYXKaroIei cpenbl; He0OXOAMMOCTH COXPaHEHH MHOT000pasusl BUJIOB;
5) yMeHUe NoJIb30BaThCs OMOIOTMYECKON TEPMUHOIOTHEH M CUMBOJIMKOM;
6) pelieHue IeMEHTapHBIX OMOJIOTHUECKUX 33]1a4; COCTABICHHE MIEMEHTAPHBIX CXEM CKPEIMBAHUS U CXEM MEPEHOCa BEIIECTB M YHEPTUU
B OKOCHCTEeMaXx (IIeIH TUTaHuUs);
7) onucanue ocoOeit BUIOB IO MOP(HOJIOTHIECKOMY KPUTEPHUIO;
8) BbISABIIEHHUE U3MEHYHBOCTH, IPUCIIOCOOICHU OPTaHU3MOB K cpe/ie 0OUTaHUs, UCTOYHIUKOB MYTareHOB B OKPYKaroIlle cpee
(KOCBEHHO), aHTPOTIOT€HHBIX H3MEHEHHUH B 9KOCHCTEMAax CBOSH MECTHOCTH; M3MEHEHHH B 9KOCHCTEMax Ha OMOJIOTMYECKIX MOICTIX;
9) cpaBHEeHHE OHOJIOTHYECKHX O0BEKTOB (XUMUYECKHM COCTAB TeJ KUBOM M HEKMBOM MPUPOIBI, 3aPOIBIII YEIOBEKa U JPYTHX MICKOMUTAOLINX,
MIPUPO/IHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH MECTHOCTH ), MMPOLIECCOB (€CTECTBEHHBIN U NCKYCCTBEHHBINH OTOOPHI, ITOJIOBOE U OecIionoe
pa3MHOXKEHHUs) U GOPMYITUPOBKA BHIBOJOB HA OCHOBE CPAaBHEHHUSI.
B yennocmmuo-opuenmavyuonnoi cghepe:
1) aHanM3 ¥ OIEHKA Pa3IUYHBIX TUTIOTE3 CYIIHOCTH KU3HU, TPOUCX0XKICHUE YeTIOBEKA M BOSHUKHOBEHHE KU3HU, TTI00ATBHBIX SKOJIOTHUECKUX
po0JIeM U MyTeH UX PEIIeHHs, TOCTIEACTBUN COOCTBEHHOM JIEATEILHOCTH B OKPYXaloIIeh cpesie; Onoornueckoi nH(opmaiuu, moryqaeMon u3
Pa3HBIX UICTOYHHUKOB;
2) olleHKa 3TUYECKHUX aCIeKTOB HEKOTOPBIX UCCIEAOBAaHUHN B 00J1aCTH OMOTEXHOIOTHH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE,
HaIMpaBlIEHHOE U3MEHEHHUE T€HOMA).
B cghepe mpyooeoit desmenvnocmu: oBiageHne yMEHUSIMUA U HaBBIKAMH TTOCTAHOBKH OMOJIOTMUECKUX SKCTIEPUMEHTOB M OOBSICHEHUS UX
pE3yJIbTaTOB.
B cghepe pusuueckoit deamenvnocmu: 000cHOBaHNE U cOOIIOIEHUE Mep NMPO(UITAKTUKYA BUPYCHBIX 3a00JI€BaHUMN, BPEAHBIX MPUBBIUEK
(xypeHue, ynorpeOaeHue aJKoros, HapKOMaHHUsl); TPaBUJI TOBEICHUS B OKpYKarolllel cpejie.
COLAEPXXAHUE KYPCA BUOJIOT' 1N

buoJsiorusi Kak KOMIUIEKC HAYK O KMBOWM Npupoae

Buonorus kak KOMIJIEKCHAsE HayKa, METO/Ibl HAyYHOTO TIO3HAHUS, HCIIONIb3yeMble B Onosnoruu. Cogpemennvie HanpasieHus 6
ouonozcuu. Ponb 6uonoruu B GopMUPOBAHUN COBPEMEHHOW HAyYHOUM KapTUHBI MUpPa, IPAKTUYECKOE 3HaUE€HUE OHOIOTHUECKUX
3HaHUU. bronornueckue CUCTeMbI Kak MpeIMeT U3ydeHus: OMOJIOTHH.



CTpykTypHble U QYHKIHOHAIbHbIE OCHOBBI KU3HH

MonekynspHble OCHOBBI )kU3HH. Heopranuueckue BeniecTa, ux 3HaueHne. OpraHnndeckre BemecTna (yriaeBobl, TUIUAbI, OCIKU, HYKJICHHOBBIE
kucioTel, AT®) u ux 3HaueHue. buononumepsl. Jpyeue opeanuueckue sewyecmsa kiemxu. Hanomexunonozuu 6 buonozuu.

[uronorusi, MeTobl HUTOJIOTHH. POJIb KIIETOUHOM TEOPUH B CTAHOBIIEHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOUM KapTUHBI MUpa. KiieTku npokapuot
1 3ykapruoT. OCHOBHBIC YaCTH U OPTaHOUIbI KJIETKH, UX (QYHKIINH.

Bupycbl — Hekierounas hopma KU3HU, MEpPbI MPOPHUIAKTUKH BUPYCHBIX 3a00€BaHUMA.

KuznenesrenbHOCTh KIeTKH. [Inmactuueckuii ooMeH. @oTocuHTe3, XeMocuHTe3. buocunTtes Oenka. DHepreTuueckuii oOMeH. XpaHeHue, repenada
Y peayin3aiys HacJaeACTBEHHON nHpopmMaruu B kKieTke. ['eHeTnueckuit koa. ['eH, reHoM. ['enomuka. Bausnue napkoeenuvix éeuyecms Ha npoyeccsvl 8
Klemxe.

Knerounsii nukin: uarepdasa u aenenue. Muto3 u Meiios, ux 3HaueHue. CoMaTHuyecKue  MoJIOBbIe KIETKH.
Opranusm
Opranusm — eauHoe 1eIOoe.
KusHenesTeIbHOCTh Opranu3mMa. Perysinust pyHKImiA opraHiu3Ma, roMeocTas.

PasmuoxeHne opranuzMoB (0ecrosioe u mosoBoe). Cnocodwvl pasmHodicenus y pacmenuti u scugomusix. UTHANBUAYaIbHOE pa3BUTHE OpraHU3Ma
(onrorenes). [Ipuunnsl HapyIIeHU# pa3BuThs. PenpoaykTHBHOE 3/T0pOBbE UYETOBEKA; MOCIECACTBHS BIUSHUS aJIKOT0JIs, HUKOTHHA, HAPKOTHYECKUX
BEIIECTB Ha YMOPUOHANIbLHOE pa3BUTHE YeNoBeKa. KuzHeHHble YUKIbl pa3HbIX 2PYRN OP2AHUIMOS.

I'enetuka, MeToapl reHETUKU. [ eHETHYECKast TEPMUHOJIOTHS M CHMBOJIMKA. 3aKOHBI HacaeACTBEHHOCTH . Menpens. XpoMocoMHast
Teopus HaciencTBeHHoCcTU. Onpenenenue noja. CUENIeHHOE ¢ MO0JIOM Hacle0BaHueE.

I'eneruka yenoBeka. HaciencrBeHHble 3a001€BaHUs YEOBEKA M UX MPENYNpexIeHNE. ITUUECKHE acClIeKThl B 00JIaCTH MEIULIMHCKON TeHETHKH.

I'enorun u cpena. HenacnenctBenHnast usMeHunBoCcTh. HacnencrsenHas n3aMmeHUMBOCTh. MyTtanuu. MyTareHsl, UX BIUMSHUE Ha 3I0POBbE YETIOBEKA.

Jomectukanus u cenekiusi. Metoasl ceneknuu. buorexHonorus, e€ HampaBiIeHUs U IEPCIIEKTUBHI pa3Butus. buobezonacnocme.

Teopus 3BoI0LUH

Pa3zButHe 3BOMIONMOHHBIX UEH, 3BoMOIIMOHHAs Teopust Y. JlapsuHa. CuHTeTHUUYECKast TEOpHs HBONIOIMU. CBUAETEIbCTBA SBOJIOINH KUBOU
pupoabl. MUKPO3BOIIOLUS U MaKpo3BoIoLus. Bua, ero kpurepuu. [lonynsauus — sneMeHTapHas €IMHULIA SBOJTIOUNU. [[BUXKYIIHE CUIIBI SBOJIIOLINH,
WX BIUsHUE HA TeHO(OH momymsiiuu. HampaBieHus: 3BOTIONUN.

MHoroo6pa3ue opraHu3MOB KakK pe3yibTaT 3BoJtouu. [I[puHImmb! kiraccudukanum, CuCTeMaTrKa.

PasBuTne xu3nm Ha 3emie

['mnoTe3sl NpoUCX0XKACHUS )KU3HU HA 3emiie. OCHOBHBIE ATAITbl HBOIIOIMU OPTAaHMYECKOr0 MUpa Ha 3eMIIe.

CoBpeMeHHbIE TPECTABICHUS O MPOUCXOXKICHUH YeIOBEKa. DBOIOIHS YeJoBeKa (aHTpoIoreHes). J{BIKyIiue CUilbl aHTpororenesa. Pacer
YeJI0BeKa, X MPOUCXOKIECHNUE U €TMHCTBO.

Opranu3mbl 1 OKpPY:KAKOIIAs cpeaa
[TpucniocoOneHust OpraHu3MoB K JEHCTBHUIO SKOJOTUYECKUX (DAaKTOPOB.



Buoreonenos. Dxocucrema. PaznooOpasue sxocructeM. B3anMoOTHOIIEHUST TOMYIISAINIA pa3HbIX BUIOB B SKOcUCTeMe. KpyroBopoT BemecTB U MOTOK
SHEPTUH B SKOCHUCTEME. Y CTOMUMBOCTh U TMHAMUKA 3KocucTeM. [locaencTBus BIUsSHUS JeSTEIbHOCTH YelloBeKa Ha skocucTeMbl. CoxpaHeHue
Oropa3zHo0Opa3usi KaKk OCHOBA YCTOMYHMBOCTH IKOCHUCTEMBI.

CrpykTypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI.
Kpyzeosopomuwl sewecme 6 buocgepe.

I'moGanbpHbIe aHTpONIOreHHbIE U3MeHeHus B 6buocdepe. [IpobiieMbl ycToiunBOro pa3BuTHS.
Ilepcnexmuebi pazeumus OUONIOSUHECKUX HAYK.

IIpumepHBbIii NepeveHb JA0OPATOPHBIX U MPAKTHYECKUX PadoT (Ha BHIOOP yuHMTeJIs):

. Ucrionb30Banue pa3muyHbIX METOAOB IPU U3yYCHUH OMOJIOTUIECKUX OOBEKTOB.
. TexHHKa MUKPOCKOTHUPOBAHUSI.
. I3y4eHune KIeToK pacTeHUI U )KUBOTHBIX 110JI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENaparax v X OMUCAHHE.
. [IpurotoBnenue, paccMaTpuBaHue ¥ OMUCAHHE MUKPOIPENIapaToB KIETOK pacTECHUI.
. CpaBHEHHE CTPOEHUS KJIETOK PACTEHHH, )KUBOTHBIX, TPHOOB U OAKTEPHIA.
. I3ydeHue ABMKEHUS LIUTOIIIA3MBI.
. 3yuenHne mia3mMonn3a u IeTUIa3MoIn3a B KJIETKaxX KOXKHUIIBI JIyKa.
. I3ydenue hepMEHTaTUBHOTO pacUIeTIeHUsI IEPOKCHIA BOJOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIIETKaX.
. OGHapyxeHue OeIKOB, YIIEBOIOB, JUMTUIOB C TOMOIILI0 KAYECTBEHHBIX PEAKIIH.
. Beinenenune JIHK.
. I3yueHne KaTalmTHIeCKOW aKTUBHOCTH (PepPMEHTOB (HA IIPUMEpPE aMUIIa3bl TN KaTalla3bl).
. Habmoienue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MHKpOIIpenapaTax.
. I3yueHne XxpoMoCcoM Ha TOTOBBIX MHUKpOIIpenapaTax.
. I3ydenue craauii Meiio3a Ha TOTOBBIX MUKpOIIpEnapaTax.
. I3yueHne cTpoeHus TIOJIOBBIX KJIETOK Ha TOTOBBIX MHKpOIIpENaparax.
. Periennie aneMeHTapHbIX 3a/1a4 110 MOJIEKYJISIPHOW OMONOTHH.
. BeIsIBNIeHHE TPU3HAKOB CXOJICTBA 3apOJIBIIIECH YeI0BEeKa 1 IPYTHX MO3BOHOYHBIX KUBOTHBIX KaK JTOKA3aTEeIbCTBO MX POJICTBA.
. CocraBieHne 3JIEMEHTaPHBIX CXEM CKpEIIUBaHUSI.
. Pemienne renetnueckux 3aaau.
. I3ydeHue pe3yapTaToB MOHOTUOPUHOTO U AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(PUIIBI.
. CoctaBieHre 1 aHAJIN3 POJIOCIOBHBIX YelIOBEKa.
. I3yueHne n3aMeH4YNBOCTH, TIOCTPOCHNE BApUAIIMOHHOTO Psifia U BapHAITMOHHOW KPHBOH.
. Onucanue penoruna.
. CpaBHEHHE BHUIOB 110 MOP(HOIIOTUIECKOMY KPHTEPHIO.
. Onucanue nNpucrocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepa.
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26. BoIsIBIICHHE TPUCTIOCOOICHHUI OPTaHU3MOB K BIHSIHHIO Pa3IMYHBIX KOJIOTHIECKHUX (DaKTOPOB.
27. CpaBHEHHE aHATOMHYECKOTO CTPOCHHSI PACTEHHM pa3HbIX MECT OOUTAHUS.
28. MeTos! n3MepeHus (pakTopoB cpebl OOUTAHHUS.
29. M3y4yeHune 5KOJIOTMYECKUX aJanTalluii 4eJI0BeKa.
30. CocraBneHue MUIIEBbIX LIETEH.
31. U3ydeHue 1 onucaHue 3KOCUCTEM CBOEM MECTHOCTH.
32. MoaenupoBaHue CTPYKTYp U HNPOLECCOB, IPOUCXOIAIINX B 3KOCHCTEMAX.
33. OueHka aHTPONOT€HHBIX U3MEHEHUI B PUPO/IE.
I[INIAHUPYEMBIE PE3VYJIBTATHI U3YUEHUSA KYPCA BUOJIOT'MU
B pe3yabrare nzydenusi yueOHOro npeamera «buosiorns» Ha ypoBHe cpeaHero (moJHoro) oomero o0pa3oBaHusi BbINYCKHUK HA 0230BOM
YPOBHE HAYYUTCSH:
— pacKphIBaTh Ha IPUMeEpax poiib OMOJIOTHH B POPMHUPOBAHUU COBPEMEHHON HAYYHOUM KApTUHBI MUPA U B MIPAKTUUYECKON JAESITETbHOCTHU JTIO/ICH;
— TIOHUMATh U OITUCHIBATH B3aMMOCBSI3b MKy €CTECTBEHHBIMU HAyKaMH: OMOJIOTHEH, ((U3UKOM, XMMHEIH; YCTAHABIINBATh B3aMOCBS3h
MIPUPOIHBIX SABICHUM;
— TIOHUMATh CMBICI, Pa3JIMYaTh U OMKCHIBATh CHCTEMHYIO CBSI3b MKy OCHOBOTIOJIATralONUMU OUOJIOTHYECKUMU TTOHATHUSIMHA: KIIETKA, OPTaHU3M,
BH/I, DKOCHCcTeMa, Onocdepa;
— TMIPOBOJIUTH IKCTIEPUMEHTHI TIO H3YUYEHUIO OMOJOTUYECKUX OOBEKTOB U SIBJICHUHN, OOBSACHSTH PE3yIbTaThl SKCIIEPUMEHTOB, aHATTU3UPOBATH
uX, GopMynHpOBaTh BHIBOIBL
— HCIIOJIb30BaTh OCHOBHBIE METObI HAYYHOT'O IMMO3HAHUS B YU€OHBIX OMOJIOTHYECKUX UCCIEIOBAHUSX, TPOBOIUTH SKCIIEPUMEHTHI T10
M3YYEHHUIO OMOJIOTHYECKUX OOBEKTOB U SIBICHHH, OOBACHATH PE3yIbTaThl SKCIIEPUMEHTOB, AaHATTU3UPOBATh UX, (HOPMYITHPOBATH BHIBOIBL;
— (opmMyIUpOBaTh TUIMOTE3bI HA OCHOBAaHUH MIPEAJIOKEHHOM OMOJIOrMYecKor HHGOPMAIIH U Mpe/jIaraTh BApUaHThl TPOBEPKH TUIIOTES;
— CpaBHUBATh OMOJOTHYECKHE OOBEKTHI MEXKY COOOM 10 3aJaHHBIM KPUTEPUSIM, JIENIaTh BHIBOJBI U YMO3AKIIIOUEHHUSI HA OCHOBE CPABHEHUS;
— 000CHOBBIBAThH €IUHCTBO KMBOM M HEXKUBOU MPUPOJIbI, B3AUMOCBSI3U OPTaHU3MOB U OKPYXKAIOIIEH Cpe/ibl HA OCHOBE OMOJIOTHYECKUX TEOPHUIA;
— TPUBOJUTH MIPUMEPHI BEIIECTB OCHOBHBIX TPYIIN OPraHUYECKUX COSTUHEHHUH KIETKH (OENKOB, KHUPOB, YTIIEBOA0B, HYKIIEMHOBBIX KHUCIOT);
— pacrno3HaBaTh KJIETKHU (MPOKAPUOT U SYKAPUOT, PACTEHUN U KUBOTHBIX ) TIO ONMHUCAHUIO, HA CXEMAaTUUECKUX N300paKCHUSX; YCTAaHABIIMBATH CBSI3b
CTpOeHUs U (PYHKITUH KOMIIOHEHTOB KJIETKHA, 000CHOBBIBATH MHOTOOOpa3He KIETOK;
— OOBSCHATH MHOT'O0Opa3ne OPraHNu3MOB, IPUMEHSISI IBOJTIOIUOHHYIO TEOPHIO;
— OOBSCHATH IPUYMUHBI HACJICICTBEHHBIX 3a00JICBAHMUIA;
— BBISIBJIATh U3MEHYUBOCTh y OPTaHU3MOB; CPABHUBATH HACIEACTBEHHYIO U HEHACIIECTBEHHYIO U3MEHYNBOCTD;
— BBISIBIIATH MOPGOJIOTHYECKHE, (PU3HOTIOTUUECKHE, IOBEICHYECKHUE aIallTAIlMH OPTAaHU3MOB K Cpefie OOMTaHUs U JEHCTBUIO
IKOJIOTHYECKUX (PaKTOPOB;
— COCTaBJISITh CXEMBI TTIEPEHOCA BEIIECTB M SHEPTUHU B IKOCUCTEME (IIETTH TUTAHUA);
— TIPUBOJIUTH JIOKA3aTEIHCTBA HEOOXOIUMOCTH COXpaHEeHHs OMOopa3HO00pa3us Uil YCTOMYHBOTO Pa3BUTHS U OXPAHBI OKPY>KAIOIIEH Cpebl;



— OILICHUBATH JOCTOBEPHOCTH OMOJIOTUYECKOM MH(DOPMALIUHU, TIOTYYCHHON U3 Pa3HBIX UCTOYHUKOB,;

— TPEJCTABIATh OMOJOTHYECKYI0 HH(OPMALIMIO B BUJIE TEKCTA, TAOIUILIbI, TpaduKa, IuarpaMMBbl U JIeJIaTh BHIBOJbI HA OCHOBAaHUU
MPEACTABICHHBIX JaHHBIX;

— OLIGHUBATH POJIb TOCTHKEHUMN TeHETUKHU, CEJIEKIINU, OMOTEXHOJIOTHH B MPAKTUYECKON JeSITeIbHOCTH YeJIOBEKa;

— OOBSICHATH HETATUBHOE BIIUSIHUE BEIIECTB (QJIKOT0JIsSI, HUKOTHMHA, HAPKOTUYECKHUX BEILECTB) HA 3apOJIBIIIEBOE PA3BUTHE YEIOBEKA.
BoinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHThCS:

— 0dasamv HAYUHOe 00BACHeHUe OUONOSULEeCKUM (AKmMam, npoyeccam, s81eHUsIM, 3aKOHOMEPHOCAM, UCHONb3YS OUoL02uYecKue meopuu
(K1emouHyto, 36010YUOHHYIO), YueHue 0 buocgepe, 3aKOHbI HACIEOCMBEHHOCU, 3AKOHOMEPHOCMU U3MEHYUBOCMUL;

— Xapakxmepuzo8ams cospeMeHHble HANPABIeHUs 8 PA36UMUY OUOIO2UU,; ONUCHIBATNL UX B03MONCHOE UCNONIL30BAHUE 8 NPAKMUYECKOU
oesmenbHoCmu,

— cpasnuamsv cnocoobl Oenenus Kiemky (Mumo3s u metios),

— pewiams 3a0a4u Ha nocmpoerue pacmenma emopoti yenu [[HK no npeonoswcennomy gppaemenmy nepsoii, uPHK (MmPHK) no yuacmxky /[HK;
— pewiams 3a0a4u Ha onpeoeienue KOIUUecmea XpoMoCcom 8 COMAMU4ecKux U noio8blx KIemKax, d makice 8 Kiemkax neped Hauaiom O0eneHus
(metio3a unu Mumo3a) u no e2o OKOHYaHUU (0Jis1 MHO2OKILeMOYHbIX OP2AHUZMOS),

— pewamp 2eHemuyecKue 3a0ayu Ha MOHO2UOPUOHOe CKpewUusaHue, COCMagiams cxembl MOHOSUOPUOHO20 CKPEUWUBAHUS, NPUMEHSIS

3GKOHbI HACIEOCMBEHHOCIU U UCNOIb3YS ODUOTI02UHECKYI0 MEPMUHONO2UIO U CUMBONUKY,

— YCManasIueams mun Hacie008aHUs U XapaKxmep nposasieHus NPUHaKa no 3a0aHHOU cxeme poOOCI08HOU, NPUMEHS 3KOHbL HACIeOCMBEeHHOCMU,
— OYeHUBamy pe3yabmamul 83auUMO0eliCEUs 4el08eKa U OKpyicaroujeli cpedsl, NPOZHOIUPOBAMb 803MONCHbIE NOCIEOCMBUsL 0esmelbHOCMU
yenogeKka 0 Cywecme08anusi OMoOenIbHblX OUOI02ULECKUX 00BEKMO8 U YeblX NPUPOOHBIX CO0OWECmS.

Y4eOHo-TemaTuyeckuii niian 10 kiaace

Tembl (pa3aeJibl) KoJ1-B0 yacoB

1. Beenenue S

2. MoJiekyJIsIpHbI YPOBeHb 12

3. KileTo4HbIii YPOBEHb 16

Hroro: 33 +2 4 pe3epsB

YuyeOHo-TeMaTuyeckuii niian 11 kiaace
Tembl (pa3aeJibl) Kou1-Bo yacoB

1.Oprasn3MeHHbIN YPOBEHb 10
2.IlonynsimmoHHO-BUA0BON YPOBEHb 8
3.OKOCHCTEMHBIN YPOBEHD 8
4. buocdepHblii ypoBEeHb 9




| Hroro:
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Buapl n popmbl KoHTPOIs 110 6mosoruu 10 kiacce

Ne

Tewma.

KomuuectBo

UCTBCPTH|

KonuuectBo
JacoB.

JlaGopaTopHbIxX
pabor.

IIpakTHueckux
paboT.

OKCKypcHil.

KoHTposbHbIE
TECTBI

JTaGopaTopHbIC U MPAKTUICCKHUE
pabOTHI
( Ha3zBaHwme)

Bsenenue

0

JlaGoparopHas pabora

1« cnonap30BaHrEe pa3aIuvHbIX
METOJIOB TIPH

M3y4eHHH OMOJIOTHUECKUX
0OBEKTOB_

JlaboparopHas pabora 2
«MeXaHI3MBI CaMOPETYJISIIAN.

MonexkynspHbIid
YPOBEHb

13

JlaboparopHas padota 3
«OOHapyxeHne

JIunuaoB, yrieBoaoB, OSIKOB ¢
MTOMOIIIBIO

KaueCTBEHHBIX PEaKIIMI»
JTaGoparopHas padora 4
«Karanutnueckas ak THBHOCTh
(hepMeHTOB (Ha IpuMepe
AMUITa3hl)»

Knerounsrit
YpOBEHB

3-4

17

JlaboparopHas padora 5
«TexHnKa MUKPOCKOTIMPOBAHUS.
«CpaBHEHHUE CTPOEHUS KIETOK
[PACTEHUIA, )KUBOTHBIX I'PHOOB U
OakTepuil o1 MUKPOCKOIIOM

Ha FOTOBBIX MHUKpOIIpenapaTax u
X OTHMCAHUEY.

JlaGopatopnas padota 6
«HaOmronenue miazmMonusa u
mermrasMonn3a B KJIeTKax

KOXKUIIBI JTYKa».




JTaGopaTopHas pabora 7
«I[IpuroroBnenue, paccMaTpHUBaHuUE,
1 OITMCaHue

MUKPOTIPENapaToB KIETOK
[pacTeHUI».

JlaGoparopHas padora 8
«Ha0nronenre nBKeHUs
[IUTOIUIA3MBI Ha IIpUMeEpPE

TcTa 3JI04en.

JlaboparopHas pabora
9«CpaBHEHHE CTPOCHHUSI KIETOK
[pacTeHu, )KUBOTHBIX,

rprOOB 1 OaKTEepUii».
[IpakTudaeckas padora 1 Pemenne
HIIEMEHTAPHBIX 337124 1O
MOJICKYJISIPHOW OMOJIOTHH.

HUroro 3a roa. 35 9 1 0 5

HOPMBI U KPUTEPUHN OLIEHUBAHUA
OneHuBaHMe YCTHOTO OTBETA y4aIMXCsl

Otmetka "'5" cTaBuTCA B ciydae:
1. 3HaHMs, MOHUMAaHUS, TTyOUHBI YCBOSHHS 00y4aroIMcs BCero 00b€Ma MporpaMMHOr0 MaTepHaiia.
2. YMeHuUs BBIJICINATH TIaBHbIE MTOJIOKEHHS B H3YUEHHOM MaTepHase, Ha OCHOBaHUM (DaKTOB M MPUMEPOB 00001aTh, /1e1aTh BHIBO/IbI, YCTAHABINBAThH
MEXIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IPUMEHSET MOTyYECHHbIE 3HAaHUS B HE3HAKOMOW CUTYallUU.
3. OtcytcTBUE OMIMOOK U HETOUETOB IPU BOCIIPOM3BECHUN U3yYEHHOTO MaTepuaa, Py YCTHBIX OTBETaX yCTpaHEHHE OTJENIbHBIX HETOUHOCTEH C
MTOMOUIBIO JOMOJIHUTENBHBIX BOIIPOCOB YUHUTES], COOJIIO/IEHNE KYJIbTYpbl YCTHOU peun.
Otmerka "4":
1. 3HaHuMe BCEro M3y4eHHOr0 MPOrPaMMHOTO MaTepHania.
2. YMeHul BBIJEATH IJ1aBHbIE MOJIOKEHHS B M3yYEHHOM MaTepuaie, Ha OCHOBaHHH ()aKTOB U PUMEPOB 000011aTh, A€TaTh BHIBO/IbI, YCTAHABINBATh
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSATH IMOJTYUECHHbIE 3HAHUS Ha MTPaKTUKE.
3. He3nauutenbHble (HErpyObie) OMMOKU U HETOUETHI IPU BOCIIPOM3BEACHUN U3yYEHHOTO MaTepuaa, COOI0IeHHe OCHOBHBIX IPAaBUII KYJIbTYpBI
YCTHOM peuH.
Otmerka "3" (ypoBeHb Npe/ICTaBIECHUH, COUETAIOMUXCS C 3JIEMEHTAMU HayYHbBIX IOHATHIN):
1. 3HaHMe U yCBOEHUE MaTepHalla Ha YPOBHE MUHUMAJbHBIX TPEOOBAHUN TPOrPaMMBI, 3aTPYTHEHUE MTPU CAMOCTOSITEILHOM BOCIIPOU3BE/ICHNUH,
HE00X0AMMOCTh HE3HAYUTEIHHOMN IOMOIIH MTPEro1aBaTes.



2. YMeHue paboTarh Ha YpOBHE BOCIIPOHM3BEICHUS, 3aTPYAHEHUS IIPH OTBETAX HA BUAOU3MEHEHHBIE BOTIPOCHI.
3. Hanmnuue rpy0oit ommOKH, HECKOJIBKUX HETPYOBbIX MPU BOCITPOM3BEICHUN N3YyYEHHOTO MaTepralia, HEe3HAYUTEIIbHOE HECOOI0/ICHHE OCHOBHBIX
IIpaBUJI KYJIBTYPBI YCTHOM peyu.
Otmerka "2":
1. 3Hanue U yCBOCHHE MaTepHaja Ha YpOBHE HHKE MUHUMAIbHBIX TPeOOBAaHUH MPOrpaMMBbl, OT/IEIbHbIEC MIPEACTABICHUS 00 U3yYCHHOM MaTepuae.
2. OtcyTcTBHE YMEHHUM paboTaTh Ha YPOBHE BOCIIPOU3BEICHHMSI, 3aTPYAHEHUS IIPH OTBETaX HA CTAaHJAPTHHIC BOIIPOCHI.
3. Hanmnume HECKOMBKHUX TPYOBIX OMUOOK, OOJBIIIOrO YHCia HETPYOBIX MPU BOCIIPOU3BEICHUH H3YYCHHOT'O MaTepraa, 3SHAaYUTEIIbHOE HECOOII0ICHHE
OCHOBHBIX IIPABHJI KYJIbTYpPbI YCTHOU peuHu.

Ouenka BbINOJHEHUS NPAKTHYECKUX (J1a00PATOPHBIX) padoT.

OtMmerka "S5" craBuTCS, €CIIN yUEHUK:

1) mpaBUJIBHO OIPENEINII LENb OIBITA;

2) BBINOJHWI PabOTy B IOJHOM 00beMe ¢ COOIII0IEHNEM HE00X0AUMOM MOCIEeI0BATEIbHOCTH IPOBEIEHHUS OIIBITOB U U3MEPEHHIA;

3) caMOCTOSITEIBHO U PAIllMOHATIBHO BBIOPAN U MOIrOTOBHII JUIS OIbITAa HEOOXO0IMMOE 000PYI0BaHUE, BCE OIBITHI IPOBEI B YCIOBUSIX U PEIKUMAX,
o0ecneynBaroIUX MOJyYeHUE Pe3yJIbTaTOB U BBIBOJIOB ¢ HAaHOOJIbIIENH TOYHOCTHIO;

4) Hay4HO TPaMOTHO, JJOTHYHO OTNKcall HaOIroAeHUs U c(OPMYITMPOBAT BBIBOJIBI U3 ONBITAa. B IpecTaBIeHHOM OTYETE MPABHIBLHO M aKKypPaTHO
BBITIOJTHIJI BCE 3aIKUCH, TaOJINIIbI, PUCYHKH, IpadUKH, BBIYMCIECHUS U CIIENIall BBIBOBI;

5) nposiBIIsSeT OpraHU3allMOHHO-TPYAOBbIE YMEHUS (MTOIepKUBAET YUCTOTY pabOUYero MecTa 1 MOpsIOK Ha CTOJIE, SKOHOMHO UCIOJIb3YET PACXOJHbIE
MaTepuabl).

7) 3KCTIEPUMEHT OCYIIECTBIISET O IUIaHy C YYETOM TeXHUKH O€30MaCHOCTH U MPaBUJI pabOThI ¢ MaTepUaiaMu U 000pyI0BaHUEM.

OtMmertka "'4" craBuTCS, €CIIM yYEHUK BBIIOJIHWI TpeOoBaHMs K oLeHke "5", HO:

1. ONBIT IPOBOJIWII B YCIIOBUSIX, HE 00€CIIEUNBAIOIIMX TOCTATOYHON TOUHOCTH U3MEPEHMUIA;

2. unu ObUIO TOMYIIEHO ABa-TPU HEJI0UETa;

3. uu He 6osiee 0 JHON HEerpyOoii OMMOKHN U OJTHOTO HEeJl0ueTa,

4. UM SKCTIIEpUMEHT MPOBEJIEH HE MOJIHOCTHIO;

5. WJIM B ONTMCAHUU HAOIOJICHUI U3 OIbITA JOMYCTHII HETOUHOCTH, BHIBOJIBI C/I€J1aJl HETIOJHBIE.

Otmerka "3" cTaBuUTCSA, €CIM YUYEHUK:

1. mpaBUIIBHO ONPEIETHII Ieb OIBITA; pAaOOTY BBIITOJIHAET MIPABUILHO HE MEHEE YeM HaIOoJIOBUHY, OJJHAKO 00BEM BBHIMTOJIHEHHON YaCTH TaKOB, YTO
MO3BOJISIET MTOJIYYUTh IIPABUIIbHBIE PE3YJIbTAaThl U BBIBOJIBI 10 OCHOBHBIM, IPUHLIUITNAIBHO BaXKHBIM 3a7jauaM padoThl;

2. unu noadop o0opya0BaHuUs, 0OBEKTOB, MAaTEPHAJIOB, a TAaKXKe pabOThI 110 HaYaIly OINbITA IPOBEII C IOMOIIBIO YUUTEIIS; WK B X0/1€ IPOBEICHUS
OTIbITa U U3MEpPEHUI ObUIN AOMYILEHb! OINOKH B OMMCAHUN HAOII0IeHUH, POPMYIHpPOBaHUY BBIBOJIOB;

3. OIBIT IPOBOJIWIICS B HEPALIMOHATIBHBIX YCIOBUAX, YTO MPUBEJIO K IMOIYUYEHHUIO PE3YIbTaTOB C OOJIbILIEH MOTPEIIHOCTHIO; MM B OTUETE OBLIH
JIOTYILIEHBI B 0011IeH CII0KHOCTH He 0oJiee IBYX OIIMOOK (B 3aIUCSIX €UHUIL, U3MEPEHUSX, B BHIUUCICHUX, TpaduKax, TabiIuax, cxemax, 1 T.J.) He



MPUHIMITHATIEHOTO JUTSI TAHHOW paboThI XapakTepa, HO MOBIUSABIINX Ha PE3YJIbTAT BHIMIOTHCHHUS,
4. nomyckaeT rpyoyro omuOKy B X0/Ie IKCIIepUMEeHTa (B 00bICHEHUH, B 0(pOpMIICHUHU paOOThI, B COOJIFOICHUH MPABIII TEXHUKH 0€301TaCHOCTH IIPH
paboTe ¢ MaTepuantaMu 1 000pyIOBaHUEM), KOTOPAst UCIPABIISIETCS IO TPEOOBAHHUIO YUHUTEII.
Otmerka "'2" cTaBUTCA, €CIIM YYCHUK:
1. He ompeaenHI CAMOCTOSTENFHO IEJTb OIBITA; BHITOIHIII Pa0OTy HE MOJHOCTHIO, HE OArOTOBIII HYKHOE 000pYAOBaHUE U 00BEM BBHITOJIHEHHOM
gacTu pabOThl HE MO3BOJISET CAENATh IPABIIBHBIX BBIBOJIOB;
2. WY OTIBITHI, U3MEPEHUS], BEIYUCIICHUS, HAOIIOICHUS TPON3BOAMINCEH HEMPABUIIHHO;
3. wiu B XoJie paboThI U B OTUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIE B TPEOOBaHUAX K oleHke "3";
4. nomryckaet nBe (1 6osee) TpyObie OMMOKH B XOJI€ SKCTICPUMEHTA, B 00BSICHEHUH, B 0(DOpPMIIECHUH paOOThI, B COOJIIOICHUY MPABUIT TEXHUKU
0e30MacHOCTH P paboTe C BEIECTBAMU M 000PYI0BaHHEM, KOTOPhIE HE MOKET UCIIPABUTH JakKe M0 TPEOOBAHUIO yUUTEIIS.
OueHka caMoCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJIBHBIX PadoT.

Otmerka "S5" craBuTCS, €CIIN yUEHUK:
1. BoImOTHWI padboTy 0e3 OmnOOK U HEJOUETOB;
2) nomyctui He 0oJiee OJTHOTO HEeJl0YeTa.
OtMmeTtka "'4" craBUTCS, €CIIM YYEHUK BBITIOIHIII PA0OTY MOTHOCTHIO, HO IOYCTHII B HEH:
1. He 6onee oHOI HErpyOOH OMIMOKU M OJHOTO HEI0YETA;
2. unu He 6oJiee ABYX HEJ0UETOB.
Otmerka "3" cTaBuUTCSA, €CIIM YUEHUK PAaBUIBHO BHIIOIHUI HE MeHee 2/3 paboThl MU TOMYCTHI:
1. He Gonee ABYX IpyObIX OMINOOK;
2. unu He OoJee ogHOU TPyOol U OAHOM HETrpyOOii OMMOKU U OJJTHOTO HEJIOYETA,
3. unu He 6osee IBYX-TpeX HErpyoObIX OLINOOK;
4. unu oJHOU HerpyOoil OMMOKH U TPEX HEI0UETOB;
5. WM TIPH OTCYTCTBUU OIMUOOK, HO MPU HATMIHH YSTHIPEX-TISITH HEJIOUETOB.
Otmerka "2" craBUTCS, €CIIN YUEHUK:
1. mOTyCTHUIT YUCIIO OMUOOK U HEJIOUETOB MPEBOCXO/IAIIEE HOPMY, P KOTOPOU MOXKET OBITh BBICTaBJIeHa OlleHKa "3";
2. WM €CITU TIPABWJILHO BBITIOJIHWJI MEHEE MTOJIOBUHBI PaOOTHI.

OneHka BbINOJTHEHHS TECTOBBIX Pa00T 110 OMOJIOTHH:

OlICHKa MUHHUMYM MaKCUMYM
S 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0 % 50%

OuneHuBagye NPOCKTHOH Pad0ThLI O OHOJIOTMH




Oomue TpeOOBaAHUS K IPOEKTHOH padoTe 1o 0MOJIOTHH.

[IpeacraBnsieMblii TPOCKT JAOJKEH MUMETh THTYJIBHBIN JIUCT C yKa3aHWEeM: (paMuiInu, MMEHHU, OTYECTBA MCIOJHUTENS U PYKOBOAUTENS (€i) MmpoeKTa,
Ha3BaHME MTPOEKTA, TOJa HAIMCAHUs pa0OThI, YKa3aHUEM IeJIel U 33719 TPOSKTHOM pabOThI.

ConeprxkaHue MPOSKTHON pabOThI TOJDKHO BKIIFOYATh TAKUE Pa3eiibl, KakK:

. BBEJICHHE, B KOTOPOM 00OOCHOBBIBACTCS aKTyaJIbHOCTh BHIOPAHHOM MITH paccMaTpuBaeMoOi poOIeMbl;

. MECTO U BPEMsI BBITIOJIHEHUSI PaOOTHI;

. KpaTKOE OINMCAaHUE HCIOJB3YEMBbIX METOJIMK C CChUIKAMHU Ha WX aBTOPOB (€ClM TaKOBbIe HEOOXOMUMBI JJsi pabOThl WIIU
UCIIOJIb30BAJINCH B HEM);

. CUCTeMAaTHU3UpPOBaHHBIE, 00pabOTaHHbBIE PE3yIbTAThl HCCIEAOBAHUML;

. BBIBOJIBI, C/ICTTAHHBIC ITOCIIE 3aBEPIICHHUS paOOTHI HAJl IPOEKTOM;

. NPaKTUYECKOE MCIIOJIb30BAaHUE PE3YIIbTATOB MIPOCKTA;

. collMabHasi 3HAYMMOCTh MPOCKTA;

. npuiiokenue: ¢pororpaduu, CXeMbl, YePTEXKHU, TepOapuu, TAOIUIBI CO CTATUCTUYECKUMU JAHHBIMH U T.J.

Kpurtepun o1ieHKH IPOEKTOB 10 OMOJIOTHH:

. YEeTKOCTh ITOCTABJICHHOM IEJIN U 3a]1a4;

. TeMaTH4ecKas akTyaJbHOCTb U 00BbEM HCIOIb30BAaHHOMN JINTEPATYPBhI;

. 000CHOBaHHOCTb BBIOPAHHBIX METOJIUK JJIsl IPOBEICHUSI NCCIIE0BAHUI;

. MIOJTHOTA PaCKPBITHS BEIOPaHHOW TEMBI MPOEKTA;

. 000CHOBaHHOCTD BBIBOJIOB M IX COOTBETCTBHE MTOCTABICHHBIM 3aj[adaM;

. YPOBEHb MPEJICTABIICHHBIX JIaHHBIX, MOJTYYEHHBIX B X0JI€ UCCIEAOBaHUS BbIOpaHHON MpoOiaembl (00bekTa), ux oOpaboTka (mpu
HEOOXOMMOCTH);

. aHaJIN3 TIOJYYECHHBIX JTAaHHBIX;

. HaIM4Yue B paboTe BHIBOJA MIIM MPAKTHUECKUX PEKOMEHIAIINIA;

. KauecTBO odopMieHHs paboThl (Hanuuue (oToOMaTepUaIoB, 3apUCOBOK, CIHCKAa HCIOJIB3yeMOH JIUTeparypbl, repOapHbIX

MaTepUajIoB K MPOEKTaM 10 OOTAaHUKE U T.1.).
Kpurtepnu o1ieHKH BbICTYILUIEHHS TOKJIATYHKA 110 3aLIUTE NMPOEKTAa:
e 000CHOBaHHOCTb CTPYKTYPBI JIOKJIaJIa;
e  BBIWICHEHUE IIIaBHOTO;
e IIOJIHOTA PACKPHITHsI BEIOPAHHOM TEMATUKU UCCIIET0BAHMSI IIPH 3aLIHUTE;
e HCHOJB30BAHUE HAMIIAHO-MIUTIOCTPATUBHOTO MaTepHuaa;




e KOMIIETEHTHOCTb, 3PYIMPOBAHHOCTH OKJIAMYMKa (BBICTYIAIONIEI0) U YMEHHE €ro OBICTPO OPHEHTHUPOBATHCS B CBOCH paboTe Mpu OTBETax Ha
BOIIPOCHI, 33/I1aBa€Mble KOMUCCHEN (YWICHAMH >KIOPH HJIA SKCIIEPTHOM KOMHUCCUEH);

e YpPOBEHb MPEJCTABICHUS TOKJIaJa MO MPOEKTY (YMEHHE IMOJb30BAThCS MPU H3JIOKEHUU JOKJIaJa U OTBETaxX Ha BOIPOCHl MaTepHalaMH,
MOJIYYEHHBIMH B XOJI€ UCCIIEIOBaHM ), YETKOCTh U ICHOCTH ITPU OTBETaX Ha BCE BO3HUKAIOUIHME B XO€ JOKJIaa BOIIPOCHI IO MPOEKTY, YTO SBISETCS
HEOTHEMJIEMbIM TOKA3aTeJIEM CaMOCTOSITEIbHOCTH BBIIIOJIHEHUS pabOThI 110 BEIOPAHHOM TEMe.

Jluteparypa u cpeacTBa oOyueHUs:

[Tporpamma: [Iporpamma o Guosoruu Ass o0e00pa3oBaTenbHBIX KON (cOopHUK buonorus. Paboune nporpammel. [Ipeamernas muHusS
yueOHUKOB «JIunHus xxu3amn». 10—11 kmaccerl: yue6. mocobue i 001eo0pa3zoBaTebHbIX. Opranu3aiuii: 6a30Bblii ypoBeHs / B. B. [Taceunux, I'. T
[IBenos, T. M. Edumoa. — M. : [Ipocsemenue, 2017

YueOuuk: buonorus. O6mast 6uonorus. 10-11 xi.: yue6HUK A1 o01meoOpazoBarenbHbIx yupexaenuii / A.A.Kamenckuii, B.B.Ilaceunuk,
A.M.Pybuos: - M., I[IpocBemenue. 2019 .
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Kanenoapno - memamuueckoe nnanuposanue «5HOJIOTUA, 10 KJIACCy

1 yac B HexeJ10, Beero 35 4 (0a30Bblii yPOBEHbB)
(Yuebnuk: buonorus. O6mas ouonorus. 10-11 ki1.: yaeOHUK a1 001meoopa3oBaTebHbIX yupexkaenuii / A.A.Kamenckuii, B.B.ITaceunuk,

A.M.Py6roB: - M., [IpocBemenue. 2019»)

Ne Tema ypoka/ Tun ypoka ILianupyempie 06pa3oBaTe/ibHbIE Pe3yJIbTAThI
n/n (B coorBeTcTBHHE ¢ PI'OC) Aara
npeaIMeTHbIe MeTanpeaMeTHbIe IUIaH ¢dakr
YV
Buosorus B cucteme Hayk Wmets nmpenacTaBieHue o Onpenensite MecTo 12.09 12.09
Beoonwiii OHOJIOTHH, KaK HayKe 0 OHOJIOTHH B CHCTEME
Axmyanuzayusa 3nanutl KMBOI IIPHPOJIE; O HayK. OHGHHB?.TL BKJIa[
1 npodeccusx, CB3annpix ¢ | PASTMIHEIX yHCHBIX"
GuoorHeit; 06 ypoBHeBoii | OHOIOrOB B pasBuTHe
N HayK{ OUOJIOTHH
OPTaHH3aLH KHBOU Bb1essiTh OCHOBHBIE
IPHPOJIEL. METO/IbI OHOJIOTMYECKUX
2 OOBEKT U3ydeHus1 OUOTOTUH 3HaHue OMOJIOTHYECKHUX MCCIICIOBAHMH. 19.09 19.-09
beceoa c anemenmamu 06vscrenus, cocmagienue madauybl HayK U 00bEKTOB UX O6BSICHITD 3HAUCHIE
n3y4yeHus. 3HaHUE OUOJIOTHH IS
MPU3HAKOB JKHUBBIX IIOHMMAaHUs HAy49HOU
OpPraHU3MOB, YMEHHE KapTUHBI MUPa
3 Bxonnast koHTposbHas paboTta [1ABaTh MM CocTagnenye Ha ocHope | 2609 26.09
XapaKTePUCTHKY. paboThI
Paznnuenue o0beKTOB C Y4eOHHUKOM U APYTUMHU
JKUBOM U HEXKUBOM VH(pOPMALMOHHBIMU
4 | Meroas! HayuHOTO OpUpobl. 3HAHUE U HCTOMHUKAMHU CXEMBI, 03.10 03.10
HO3HAHWS B OUOJIOTHU COOIIO/ICHUE TPABUIT PACKPBIBAIOTICH STallbI
JlaGoparopHas paGora 1 «cnoab30BaHHe pasIMIHbIX MeTooB | PAOOTHI B KaOuHeTe HPOBCACHHS
NpH U3yYeHNH OHOJIOTHYECKUX 00HEKTOB oronorny Hay"HOTO HCCICIOBAHNA
Kombunupoeanmulil. U UX B3aMMOCBA3b.
YMeHue onpenensirb
1[eJTb YPOKa U CTaBHUTh




5 | buonoruueckue CUCTEMBI 3a7a4M, HEOOX O JUMEBIC 10.10 10.10
U UX CBOMCTBA JUIs €€ TOCTHXKEHUSI.
JlabopaTopnasi paGora 2 «MexaHH3MBbI CaMOpPeryJIsHN». YMeHue BOCIIpUHUMATD
KOM6uHup06‘aHHbZL7. HH(bOpMaHI/IIO Ha CIIyX,

paboTaTh B cOCTaBe

6 | O6ob6mawmuii ypok no teme: «buoJiorusi B cucreme TBOPHYCCKUX TPYIIIL. 17.10 17.10
HayK. MeToabl HAy4HOr 0
NO3HAHUS B OMOJIOTUMN

(KOHTPOJILHBIH TecT 1)

Ypox 0bobwenus u cucmemamuzayuu 3nanuii

MonexymsipHbli ypOBEHb: 3HaTh OCHOBHBIE MeTobl | OnpenensTs npeamer,
oO11ast XapakTeprucTUKa U3Y4YEHHUsI KIIETKU; UMETh 3aJ1a4l U METO/Ibl

7 ypOK U3YUEHUA U NePBUHUHO20 3AKPENnIeHUs BHAHUU HpeﬂCTaBﬂeHI/Ie [¢) HUCCIea0BaHUA

MOJIEKYJISIPHOM YPOBHE LUTOJIOTUHU KaK HAayKH.

8 | Heopramwieckue BemecTBa: OpraHu3aluu OOBACHATH 3HAUEHUE
BoJ4, colH . KHUBOTO. 3HaT | IMUTOJOTHYECKHUX
Kombunuposannuiii. o

b COCTaB, CTPOCHHE U UCCJIEIOBAHUN IS

(YHKIIUM OPTaHUYECKUX pa3BUTHS OHOJIOTHH U
JIumuzel, HX CTPOCHHE U HYHKIIMH. BEILECTB, BXOJAUINX B JIpyrux OMOJIOrHYECKUX
Kombunuposannwii COCTAB JKHUBOTO, HayK

3HATh ONpEIEIICHNE OOBACHATH 3HAaUEHUE

10 | YrneBonsl, MX CTpOCHUE U (HYHKIIHH. OCHOBOIIOJIAra0INX KJIETOYHOM T€Opuu AJIst

Kombunupoeanmwii TOHSATHUM: pa3BUTHs OMOJIOTHU
aTOMBI U MOJIEKYJIBI, CpaBHUBaTh
OpraHUYECKHE U XUMHYECKHH COCTaB
HEOpraHUyecKue KHUBBIX OPraHU3MOB U
11 benku, cocraB u crpykrypa. yHKIIMN OETKOB. BEIECTBA, KOBAJCHTHAS el HeXWROM
CBSI3b, MAKPOIJIEMEHTHI, MIPUPOJIBI, 1E1aTh

12 | JlaGopaTopHas paGora 3 «O0Hapyxenue MHUKPO3JIEMEHTHI, BBIBO/IbI HA OCHOBE

JInnunaos, yriesoaoB, 0ejKOB ¢ NOMOIIbI0 Ka4eCTBEHHBIX GHOTOTHMEpHI: cpaBHeHuUs. OGBSICHATH

peakuuin
YPOK -NpaKkmuxym

TOMOITIOJIMMEPBI U




13

®epmeHTs - bruonornyeckue KaTajau3aTopsl.
Jlaboparopnas padora 4 «Karaaurnueckas
AKTHBHOCTH (pepMEHTOB (HAa MpPUMepe
aMuIa3bl)»

Kombunuposannwiti

14

O6o0mawuii ypok 1no reme « XuMHYECKHH COCTAB KJIETKN»

(KOHTPOJILHBIM TECT 2)
Ypox 0bobwenus u cucmemamuzayuu 3nanuii

15

HYKJ'ICI/IHOBBIC KHUCJIOTHI:
JIHK u PHK

Kombunuposannwiti

16

AT® n ngpyrue HyKJICOTUBI.

Burtamunbl
Kombunuposannwiii

17

Bupycst

Kombunuposannuiii.

18

O06o0maromuii ypox no reme «MoJieKkyJIsipHbIN YPOBEHb
OPraHM3alH )KUBOW NPUPOABI»

(KOHTpOJILHBII TecT 3)
Ypox 0bobwenus u cucmemamuzayuu 3nanuil

TETEPOIOIUMEDPBI.
OcobenHoctu
XUMHUYECKOT0 COCTaBa
KUBBIX OPraHU3MOB.
Heoprannueckue u
Beuiecta. Posib BoJbI,
MHUHEpAIbHBIX COJIEH B
Opranusme.
OcobenHnoctu
XUMHYECKOT0 COCTaBa
KUBBIX OPTaHU3MOB.

OpraHI/I‘leCKI/Ie BCIICCTBA.

Posb yriieBonos,
JIMIINI0B, OEJIKOB,
HYKJIEMHOBBIX KUCIIOT,
AT® B opranuzme
MexaHu3M 1eCcTBUs
KaTaJn3aTopoB B
XUMHAYECKHX PEaKITUIX.
DHeprust akTUBaLUH.
Crpoenue depmenTa:
aKTUBHBIN LIEHTD,
cyOcTpaTHas
cneuu(UIHOCTb.
Kodepmenrsr.
OTtnuuus pepMeHTOB OT
XUMHAYECKHX
Karanuszaropos. benku-
aKTUBATOPBI U OENIKU-
UHTUOUTOPHI

3HaTh 0 BUpycax Kak
HEKJIETOUHBIX (popMax
KHU3HH.

POJIb HEOPTaHUUECKHUX

1 OPTaHUYECKHUX
BCIIECTB B KIICTKE
XapaxkTepru3oBaTh
KJIETKY KaK
CTPYKTYPHYIO €IUHUILY
JKHBOTO.
PazButue
IMO03HABATEIILHOI'O
HMHTEpeca K
W3YYCHUIO OUOJIOTUN U
MEKIPEIMETHBIX
3HAHWM NPU U3yYEHUU
Marepuaia o
XAMHYECKHUX CBA3SIX B
MOJIEKYJIax BELIECTB,
HUCKYCCTBEHHOM
MOJIy4YEHU U
OpraHUYECKUX
BEILECTB U Jp.
Pemenne
OMOJIOTHYECKHUX 3a/1a4 B
IEJIX
MmoArotToBku k EI'D.
IIpoBoauTh
OHOJIOTUYECKHUE
HCCIICAOBAHUS U 1eaTh
BBIBOJIbI HA OCHOBE
MTOJTYYCHHBIX
pe3ynbTaToOB.
IIpumensTh
CXEMBI JJIA

MOJCTH |
pelieHust




yueOHBIX u
MO3HABATEIILHBIX 33]1a4;
Brnanets npuémamu
CMBICJIOBOTO YTCHHS,
COCTAaBJISATh TE3UCHI U
IUIAHBI - KOHCHEKTHI 110
pe3yJbTaTtam

uTeHus; Ki1accu(uImpona
Th U BBIOUPATh KPUTEPUU
JUTS KJaccu(UKaIum.

19

Kitetounsiii ypoBeHs: oOmas

xapakrepuctuka. Kierounas

TEeOpHs

JlaGopaTtopHas pa6ora 5 TexHnka MUKPOCKONIMPOBAHUSA
«CpaBHeHUE CTPOEHHS KJIETOK PaCTeHM, )KUBOTHBIX
rpudoB U 0aKkTepHii MOl MUKPOCKOIIOM HA

roTOBbLIX MUKpoOIIpENaparax U X OIMMCaHueE».
Beoonwuii. Akmyanuzayus snanuil

20

CrpoeHue KIeTKH.

Knerounas memOpana.

[Huromnazma. Knetounslii

uentp. Lurockener

JlabopaTopnas padora 6 «Hadaronenne
IUIA3MOJIN3a M AeMIa3MO0JIu3a B KJIeTKax

KOKHUIIbI J'IYKa».
beceoa

21

Pubocomsl. SAnpo DHpomna3zMaTudeckas CeTh.
Kombunuposannutii.

22

Bakyonn. Kommiekc I'osbku. JIn3ocomel.
JlabopaTopnasi padora 7 «IIpurorosiienue,
paccMaTpHBaHue U ONHCAHHME

MHMKPONPENapaToB KJIeTOK PacTeHHID).
Kombunuposanmuwiii.

3HATHE OCHOBHEIE METOIBI
W3Y4YCHUS

KJIETKH, OCHOBHBIE
IOJI0KCHUS KJICTOYHOM
TEOPUU; UMETh
MIPEACTABICHHUE O
KJIETOYHOM YPOBHE
OpraHHU3aINH KUBOTO
Omnpenenenne
OCHOBOITOJIAraroIINX
TOHSITHM:

LU TOJIOTHS, METOIbI
W3YYCHHS KIICTKH,
yIAbTpaeHTpUyrupoBaH
He, KIeTOYHas

TEOpHsl.

3HaTh 0COOCHHOCTH
CTPOCHUS KIETKH
9YKapuOT M MPOKAPHOT.
CrpoeHue KIeTKH.
CX0ACTBO MPUHIIUIIOB

Omnpenensrsb npeaMer,
3aJla4d U METOIbI
HCCIICAOBAHUS
LUTOJIOTHH KaK HAYKH.

OOBACHATEH 3HAUYCHUE
IIUTOJIOTHYECKUX
HUCCIICIOBAHUM IS
pa3BUTHS OHOJIOTHH U
JIpYruX OMOJOTUYECKUX
HayK

OOBACHATE 3HAUCHUE
KJIETOYHOU TEOPHH ISt
Pa3BUTHSL OMOJIOTUH

XapakTepu3oBaTh
KJIETKY KaK
CTPYKTYPHYIO €JUHULLY
JKHBOTO.

Brigenars
CyIIIECTBECHHBIC
MIPU3HAKU CTPOCHUS
KJIETKHU.




23

Mutoxonapuu. [Inactunel. Opranons! asmxeHus. Kietounsle
BKJIIOUEHUSI.

Jlaboparopnas padora 8 «Habaronenue

ABHKEHHUS IUTOIIA3MbI HA IPUMepe JINCTa

IJ0AECH.
Kombunuposannulil.

24

Oco0eHHOCTH CTPOCHHUS KJIETOK TPOKAPUOTOB U
JYKapUOTOB.

Jlaboparopnasi pabdora 9 «CpaBHeHue
CTPOEeHUsI KJIeTOK PacTeHH i, )KHBOTHBIX,

rpu0oB 1 0aKTepuiD».
Kombunuposanuwiti

25

O6o6marmuii ypok no reme «Oco0eHHOCTH CTPOEHUS KJIETOK
JKHBBIX OPraHU3MOB)

(KOHTPOJILHBIN TecT 4)
Ypox 0bobwenus u cucmemamuzayuu 3nanuii

26

OOmeH BCIICCTB U NPCBPALICHUC SHCPIUU B KIICTKC.
Ypok uzyuenus u nepsuunozo 3axpennenus 3nanuil.

27

DHepreTu4ecKkii 0OMeH B KIIETKE.
Kombunuposanmuwiii.

28

Tune! xkneTounoro nutanusa. @OTOCHHTE3 U XEMOCHUHTES.
Kombunuposannutii.

MMOCTPOCHMSI KJIICTKH.
OcHOBHBIE YacTH U
OpPTraHOUBI KIIETKH, UX
byHKIAH

Ornpenenenue
OCHOBOTOJIararomx
MOHSITHUM,
XapaKTEePU3YIOIINX
0COOEHHOCTH

CTPOCHHS OPTaHOHI0B
KIICTKH.

3HaTh 00 0OMEHE BEIECTB
Y TIPEBPAICHUE YHEPTUU
KaK OCHOBE
KHU3HEICATCIIEHOCTH
KJICTKH.

Nwmets npencrasnenue o
reHe, KOJIOHe,
AQHTHKOJIOHE, TPHUILIETE,
3HAaTh OCOOEHHOCTH
MIPOIIECCOB TPAHCIISAIINH U
TPAHCKPUIILUH.

3HaTh CIOCOOBI MUTAHUS
OpPTaHHU3MOB.

Nwmets npencrasnenue o
¢azax MuTO3a, Mpolecce
peyIUTHKAITIH,
KU3HEHHOM IIHKIIe
KJIETKH, HHTepdasze
3HATh MPOLECCHI
KU3HECATCIIEHOCTH
KIICTKU.

PasnnuaTs Ha TabauIax
1 TOTOBBIX
MHUKpOIpenapaTax
OCHOBHBIE YaCTH H
OpraHOM/IbI KJICTKH.

Ha0mronars u
OIIMCHIBATh KIIETKU HA
TOTOBBIX

MUKpOTIpenaparax
OOBACHATE 0CcOOeHH
OCTH
KJIETOYHOI'O CTpoe

HUS OPTaHHU3MOB.
BEBISBIATE B3aHMOCBSA3H
MEXJTy CTPOCHHUEM U
(GYHKIUSIMU KJIETOK.
[IpoBomuTh

OMOJIOTHYECKHUE

HCCJIEIOBAHUS U JIeTaTh

BBIBOJIBI HA OCHOBE

MOJTy9IEHHBIX

PE3yIbTaTOB.

CpaBHUBATh CTPOCHHE

AYKapUOTHUYECKHUX 51

MPOKAPUOTHIECKUX

KJIETOK Ha OCHOBE

aHaJIN3a MOJTYYeHHBIX

IaHHBIX

Brinensats

CYIIIECTBEHHBIC

MPU3HAKU TIPOIECCOB

0OMEHa BEIIICCTB.




29

ITnactuueckuii 0OMeH: OMOCUHTES OEIKOB
Kombunuposanmuwiii.

30

Peryisuus TpaHCKpUIIUU U TPAHCIIALIMY B KIIETKE

" OpraHusme.
Kombunuposanmuwiii.

31

Jenenue kiaeTku. MuTos.
Kombunuposanmuwiii.

32

Jlenenue kiaetku. Meko3s.
ITosoBBIE KIETKH
IIpakTnyeckas padora «Pemenue 31eMeHTAPHBIX 32124 1O

MOJIEKYJISIPHO OMOJIOTHI.
Kombunuposannuiii.

33

O0o0marouuii ypok no reme «KiierouHblii ypoBeHb
OpraHu3anyy »KUBOM MPHPOABD»

(KOHTPOJILHBII TeCT S)
Ypok obobwenus u cucmemamuzayuu 3nanuii

34

Oo6o06maromuit ypok
KOH(EepeHIUsI 0 UToram
yueOHO-HCCIIeIOBATEIbCKON

Y IPOEKTHOM S TETbHOCTH
Ypok obobwenus u cucmemamusayuu

35/1

Opranuzanys NoAroTOBKH
k EI'D

Ypox 0b6obwenus u cucmemamuzayuu 3nanuil

Ornpenenenue
OCHOBOITOJIArafOIINX
MOHSITHM:

0OMEH BEILIECTB,
JHEPreTHYECKHUl O0OMEH,
IJIACTHYECKUM OOMEH,
MeTaboJm3M. [ TuKoIun3.
Knerounoe npixaHue.
Huxn Kpebcea.
JlpIxaTenpHas 1elb.
OKuCIUTEIbHOE
dhochoprwmupoBaHue.
Nwmets npencrasnenue o
THIAaX KJICTOYHOTO
nuTaHus: POTOCHHTE3 U
XEMOCHHTE3

3HaTh, KaK MPOUCXOJISAT
OCHOBHBIE JTaIlbl
OmocuHTEe3a OeKa.
XpaHeHue, rnepeaaya u
peanu3anus
HACJIeICTBEHHOU
nH(popmManuy B

KJIeTKE. Y METh
IOJIB30BATHCS
TEHETHYECKHUM KOOM.
Pemate Ononornueckue
3a7a4M, CBI3aHHBIC

C oTpeaeIecHuEM
IMOCIEA0BATEILHOCTH
HYKJICHHOBBIX KHCIIOT U
YCTaHOBJICHHEM

OOBICHITE
KOCMHUYECKYIO POJIb
(dboTocuHTE32a B
ouocdepe

Brigenars
CyIIIECTBCHHBIC
MIPU3HAKU TIpoIecca
O6rocHHTE3a OEJIKOB U
ero MexXaHu3m

Brinensate
CYILIECTBCHHBIC
MIPU3HAKH TIPOIIECCOB
JKU3HEIEATEIbHOCTH
KJIETKHU.

OOBsACHATE MeXaHH
3MBI

perymisiuu npoiiecc

OB JKU3HEIEATEIHLHOCTH B
kietke. OnpenensiTh
MHUTO3 KaK OCHOBY
6ecmonoro
Pa3MHOXKEHHUS U POCTa
[Toctpoenue
MEHTAJIbHOMN KapThl
MMOHSTUMN

OTpakaroIlen CyIHOCTh
MTOJIOBOTO

pa3MHOKEHUs
OpPTaHW3MOB.
[TponykTuBHOE OOIICHHE
1 B3aUMO/JICHCTBHE

B IIPOIIECCE COBMECTHOM
yaeOHOMH




COOTBETCTBUI MEKY HEU
"

MOCJIEI0BATEILHOCTRIO
aMUHOKHCJIIOT B

nenTHe.

3a7a4¥ 110 MOJICKYJISIPHOM
OHoJIOrun

JIEATEIILHOCTH C YY4ETOM
MTO3ULIMH IPYTUX
YYaCTHUKOB
JIeATEIbHOCTH IPU
o0CyXKIeHUN

BOIIPOCOB
MEUOTHYECKOTO JICJICHUS
KJIETKH.

OBnazieHuE METOIaMU
Hay4HOI'O ITO3HAHUs B
Mpoliecce CPaBHUBAHUS
MIPOLIECCOB MUTO3a U
Me€i103a, TPOILIECCOB
00pa30oBaHUs MYXKCKUX
u

JKEHCKHUX IMOJIOBBIX
KJIETOK Y YeJIOBEKa.
JleMoHCTpa1us HaBBIKOB
MMO3HABATEJILHOMN
peduexkcun




