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IHosicuuTenLHAA 3aNIHCKA

Pabouas mporpamma mo Ouosormu s ydammxcs 10 kiacca  cocTaBieHa Ha OCHOBE:
- @enepanbHOr0 TIOCYJAapCTBEHHOIO 00pa30BaTENbHOIO CTaHIApTa OCHOBHOIO OOIIEro
oOpazoBanus (Yt1BepxknaeH Ilpuxazom MunucrepcTBa o0pa3oBaHus U Hayku Poccuiickoit
Ddeneparuu o 17 mast 2012 1. Ne 413).
- [Iporpammsl BUJIOT'US. Paboune nporpammel. [lpeamernas nunus «JIunug xuzam». 10—11
KJIacchl : yde0. mocobue mjisi 001eo0pa3oBaTeIbHBIX OpraHu3aluil : 0a30Bblid ypoBeHb / B. B.
[Taceunuk, I'. I'. llIBenos, T. M. E¢umoa. — M. : [IpocBemienue, 2021.

OO0mas xapakrepucTuka yue0HOro npeamera (Kypca)

B cucreme ecrecTBeHHO-HAay4yHOro 0oOpa3oBaHUs OMOJNOIHsA Kak y4eOHBIM NpeiMeT 3aHUMaeT
BaXHOE MECTO B (POPMHPOBAHMHU: HAYYHOH KAPTHHBI MUPA; (PYHKIHMOHAIBHOM TPAaMOTHOCTH,
HE0O0X0AMMOM U1 TIOBCEHEBHOM H3HH; HABBIKOB 3JI0POBOr0 M 0€30MaCHOro i 4eIoBeKa U
OKpy’Karollel cpelspl o0pas3a >KU3HU; KOJIOTMYECKOTO CO3HAHMS; LIEHHOCTHOIO OTHOILEHUS K
KUBOW TPUPOIE M YEJIOBEKY; COOCTBEHHOM IO3UIMM IO OTHOUIEHHIO K OHOJOTrHYecKOM
uH(pOpMaLny, MOIYy4aeMOi U3 pa3HbIX UCTOYHUKOB. M3yueHne 6MOnI0ruu co3qaéT ycaoBUs JUIs
(dopMHpOBaHUs y OOYYAIOLIMXCS HHTEUIEKTYalIbHbIX, I'PAKIAHCKMX, KOMMYHHMKALIUOHHBIX WU
MH(OPMALMOHHBIX KOMIIETEHIUH.

HeJ’lH H 3a1a4Yn yqeﬁﬂoro npeamMera:
N3zyuenue xypca «buonorusi» B crapiieil Ko HallpaBiIeHO Ha PELICHHUE CISAYIOMNX 3a1a4:
1) ¢dbopMHUpOBaHHE CUCTEMBbl OHOJIOIMYECKHX 3HAHWNH KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOM
KapTHHBI MHpA;

2) pasBUTHE JTUYHOCTH OO0YYAIOLIMXCS, X WHTEIUIEKTYaIbHOE 1 HPAaBCTBEHHOE COBEPIICHCTBOBAHME,
(dbopMHpPOBaHNE Y HUX T'yMaHHUCTUYECKHUX OTHOIIEHHUH M 3KOJOIMYECKH LEJIecO00pa3HOro MOBEACHUS B
OBITY U TPYZIOBOH JESITEIBHOCTH;

3) BEIpa0OTKY TIOHMMaHHUSl OOIIECTBEHHONH MMOTPEOHOCTH B PAa3BUTHH OWOJIOTHH, a TaKxke
(GopMupoBaHHE OTHOUIEHHS K OHOJOTMM KaK BO3MOXHOW oOnacTu Oyaymied NpaKTHYecKOn
JeSITETbHOCTH.

Henun OuojIOrMUecKOro o0pa3oBaHuUs B CTaplIeH MIKoJie (HOPMYJIUPYIOTCS HA HECKOJBKUX YPOBHSX:
rJ1I00ajJIbHOM, METANpPEAMETHOM, JIUYHOCTHOM W IPEIMETHOM, Ha ypOBHE TpeOOBaHMU K pe3yJbTaTaM
OCBOCHHS COJICPIKAHUS MIPEAMETHBIX MPOTPAMM.

I'mobanpHBIE 1ETM OMOJOTHMYECKOTO OOpa3OBaHUS SIBISTIOTCS OONIMMH JJII OCHOBHOW W CTapIiel
IIKOJIBI U OTIPENEISIFOTCS COIIMATbHBIMU TPEOOBAaHUSMH, B TOM YHCIIE H3MEHEHHEM COIMAIBbHON CHTYaIny
pa3BUTHUS — POCTOM HH(POPMAIMOHHBIX MTEPETPY30K, H3MEHEHUEM XapaKkTepa U CIIoCOOOB OOIIEHHS U CO-
[UATBHBIX B3aUMOJeHcTBUi (00BEMBI M CIIOCOOBI TMONYyYeHUS WHGOPMAIUM TIOPOXKIAIOT  PSIT
OCOOCHHOCTEW Pa3BUTHsI COBPEMEHHBIX IMOAPOCTKOB). Hamboree mpoayKTUBHBIMU JJisi peHICHUs 3ajad
Pa3BUTHS OJPOCTKA SBIISIFOTCS. COLIMOMOPAJIbHASL U UHTEIUIEKTyalbHasi B3POCIOCTb.

[Tomumo 3TOro, rnodanbHbIe IENH (OPMYJIUPYIOTCS C Y4ETOM PACCMOTPEHHUS OHMOJIOIMYECKOrO

00pazoBaHMsl KaKk KOMITOHEHTa CHUCTEMBI OOpa30BaHHUS B IICJIOM, MTO3TOMY OHH SBJISIOTCS Hambosee
OOIMMH ¥ COIIMAIILHO 3HAYUMBIMH.
— C y4€ToM BBINICHA3BAHHBIX TOJXOJIOB TJOOATBHBEIMHU IIEJISIMH OHMOJIOTHYIECKOTO 00pa3oBaHUS
SIBJIIIOTCS: COLIMATM3AIMS 00YYarOIIUXCS KaK BXOXICHHUE B MUD KYJIbTYPbl M COIL[MAJIbHBIX OTHOIICHUH,
obecreunBaroIiee BKIFOUYECHNE YIAMIAXCS B TY WA HHYIO TPYIIY JTHO0 OONMTHOCTh — HOCHTEIS €€ HOpM,
LEHHOCTEH, OPUEHTALINI, OCBAUBAEMBIX B MPOIIECCE 3HAKOMCTBA C MUPOM KUBOM MPUPOJIBI;

— MPHUOOITIEHUE K MO3HABATEIHFHOW KyJIbType KaK CHCTEME TO3HABATEIBHBIX (HAYYHBIX) IICHHOCTEH,
HaKOIUJICHHBIX 00IIeCTBOM B chepe OMOIOTHUECKON HAYKH.

IMomumo 3TOTO0, OHONOTHYECKOe 00pa30BaHUE HA CTapIIeH CTYIEHH MTPU3BAHO 00ECIICUHTh:
— OpPHEHTAIINIO B CHCTEME STHYECKHX HOPM W IEHHOCTEH OTHOCHTEIHHO METO/OB, PE3yJIbTaTOB U
JMOCTIKCHHUI COBPEMEHHOM OMOTOTHUSCKON HAYKH;



—  pa3BUTHE NO3HABATEIbHBIX KAueCTB JIMYHOCTH, B TOM YHUCJIEC II03HABATEIHHOTO HHTEpeca K
M3YYEHUIO OOIINX OMONOTHYECKIX 3aKOHOMEPHOCTEH 1 caMOMY IIPOLIECCY HAYYHOTO MO3HAHHUS;

— OBIIQJICHHE Y4YEeOHO-TIO3HABATCIBHBIMA M IICHHOCTHO-CMBICIOBBIMH KOMITETCHTHOCTSIMHA  JIJISI
(dhopMUpPOBaHUS TO3HABATCILHOW M HPAaBCTBEHHOW KYJIbTYPHI, HAyYHOTO MHPOBO33PEHUS, a TaKKe
METOJIOJIOTUEH  OMOJIOTMYECKOTO JKCIICPUMEHTA M 3JCMCHTAPHBIMU  METOJaMH  OHMOJIOTUYECKUX
HCCIICIOBAHUM;

— (bOopMHPOBAaHHE 3KOJOTHYECKOTO CO3HAHMS, IICHHOCTHOTO OTHOLICHHS K JKUBOW TNPHPOJE U
YEJIOBEKY.

Onucanue mecta yuye0HOro npeamera (Kypca) B yueOHOM IJIaHe 00pa30BaTeIbHOM
OpraHu3anuu

KonnuecTBo yacoB, oTBOJUMOE Ha M3y4dyeHUE OWMOJIOTMH B CTapIIeH IIKOJIE, 3aBUCUT OT
y4eOHOTO TUTaHa, YTBEPKACHHOTO oOOpa3oBaTenbHOW opranm3anueil. JlanHas paboyas
mporpaMMa paccuyuTaHa Ha MpoBeldeHUE | Yaca KJIACCHBIX 3aHATUN B HEAENI0 MPH H3y4YeHUU
npeamera B TedeHue nByx jeT (10 m 11 kmaccer). O0mee yucio y4eOHBIX 4acoB 3a 2 roja
oOyuenus coctapinsier 70 4, u3 Hux 35 4 (1 u B Henento) B 10 kinacce, 35 4 (1 4 B Heneno) B
11 xnacce.

CornacHo y4eOHOro mjiaHa IIKOJbl Ha u3ydeHue Ouonoruu B 10 kiacce orBoautcs 70
4yacoB (2 yaca B HE/IEIIO).

KoppexTupoBka nporpammsi:
B pabouyto nporpaMmy U3MEHEHUs HE ObLIM BHECEHBI.

Pe3yabTarsl ocBOeHus1 npeaMera ouosorust 10 kiaace

B pesynbprare nzydenus: yaeOHoOro npeaMera «bHoJI0THS» HAa YPOBHE CPEIHETO OOIIETO0 00pa3oBaHUs
BBINTYCKHUK Ha 0230BOM YPOBHE HAYYMTCH:
— pacKpbIBaTh Ha NPUMEPax POJib OUOJIOTMH B (POPMHPOBAHUM COBPEMEHHOW HAYYHOU KapTHUHBI
MHUpPA U B IPAKTUIECKON ICATEITHHOCTH JIFOCH;
— MOHUMATh U OIKCHIBATH B3aMMOCBS3b MEXKIY €CTCCTBEHHBIMH HayKaMH: OHOJIOrHed, (hU3MKOH,
XUMHEH; YCTaHABIMBATh B3aMMOCBS3b ITPUPOJIHBIX SIBIICHUH;
— MOHUMATh CMBICI, pa3jnyaTh W ONHCHIBATH CHUCTEMHYIO CBS3b MEXIY OCHOBOIOJATAIOITUMH
OMOJIOTMYECKUMU TIOHATHAMH: KIIETKa, OPraHu3M, BHJI, IKOCUCTEMa, Orocdepa;
— WCIIOJIb30BaTh OCHOBHBIE METOABl HAYYHOTO IMO3HAHHMS B  Y4EOHBIX OHMOJIOTHMYECKHX
WCCIICJIOBAHUSAX, IPOBOAHUTH JKCHEPUMEHTHl 10 HW3YyYEHHUIO OHMOJOTHMYECKUX OOBEKTOB W SBICHHM,
OOBSACHSTH PE3yNbTaThl IKCIIEPUMEHTOB, AaHATTM3UPOBAThH UX, (OPMYIHPOBATH BEIBOIBI,
— (dbopMySIUpOBaTh THUIIOTE3bl HAa OCHOBAHWU MPEIJIOKCHHOH OMOJIOTMYEeCKON HWHpOpMAlMu U
npejyiaraTh BAPUAHTHI IIPOBEPKH THITOTE3;
— CpPaBHHUBATH OMOJIOTUYECKHE OOBEKTHI MEXKIY COOOH IO 33JJaHHBIM KPUTEPHSIM, JI€IaTh BHIBOABI H
YMO3aKJIFOUEHHUS Ha OCHOBE CPABHEHUS;
— 000CHOBBIBaTh €IUHCTBO YKUBOW W HEKMBON IMPUPOIbI, B3AUMOCBA3M OPTaHU3MOB M OKPYIKaIOIICH
Cpellbl HA OCHOBE OMOJIOTHYECKUX TEOPHUH;
— MPUBOJUTHh TIPUMEPHI BEIISCTB OCHOBHBIX T'PYII OPraHUYECKUX COCIUHEHHH KIETKH (OeIKOB,
YKUPOB, YTJICBOIOB, HYKIICMHOBBIX KHCIIOT);
— pacrmo3HaBaTh KJIETKH (IMPOKApHOT W DYKApUOT, PACTEHUH W JKMBOTHBIX) MO OIKMCAaHUIO, HA
CXEMaTHYECKNX H300paKCHUSAX; YCTAHABIUBATh CBS3b CTPOCHHUA W (YHKIMA KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOTO00pa3ne KIETOK;
— pacro3HaBaTh HOIYJIAIUI0 U OHOJOTHYECKHI BUJ] 10 OCHOBHBIM MPU3HAKAM;
— 00BSACHATH MHOTOOOPAa3¥e OpPraHM3MOB, IPUMEHSIS IBOTIOIHOHHYIO TEOPHIO;
— OOBSICHITH MPUINHBI HACJICICTBEHHBIX 3a00JIEBAHNUI;
— BBISIBJISITH M3MEHYMBOCTh Y OPraHU3MOB, CpPaBHHMBATh HACJCJACTBEHHYI) W HEHACJCACTBEHHYIO
W3MEHYHUBOCTE;
— BBISBJISITH MOP(OJIOTHYECKUE, (PU3UOIOTHICCKHE, TTOBESICHUYCCKUEC Al Tallid OPTaHU3MOB K Cpelie
0OUTaHUS U JCUCTBHIO DKOJOTHYECKHX (DAaKTOPOB;
— COCTaBJISITh CXEMBI IIEPEHOCA BEIMIECTB M SHEPTUH B SKOCHCTEME (1IN TTUTAHNA);



— MIPUBOJUTH JI0KA3aTeIhCTBA HEOOXOJUMOCTH COXpaHEHHS OMopa3sHOooOpas3usi AJsi yCTOMYHMBOTO
Pa3BUTHS U OXpaHBl OKPYKAIOIIEH Cpebl,

— OLIEHMBATH IOCTOBEPHOCTH OMOJIOTHUECKON MH(OpMAIINH, TOTyYSCHHONW U3 pa3HBIX HCTOYHUKOB,
— MPeACTaBIsITh OMOJIOTHYECKYI0 MHQOPMAIMIO B BHUJE TEKCTa, TaONMIBI, rpaduKa, IUarpaMMbl U
JIeaTh BRIBOJBI HA OCHOBAaHWH TPEICTABICHHBIX JaHHBIX;

— OIIEHWBAaTh pPOIb JOCTWKCHHHA TEHETHKH, CEJIEKIWH, OMOTEXHOJOTHH B MPAKTHYECKOH
JeSITeIHbHOCTH YEIOBEKa,

— OOBSICHSTh HETaTUBHOE BIHSHWE BEMIECTB (QJIKOTONS, HUKOTHHA, HAPKOTUYECKHX BEIIECTB) Ha
3apOJIBIIIIEBOE Pa3BUTHE YEIOBEKA.

BrinmyckHiK Ha 6230BOM YPOBHE MOJYYHMT BO3MOKHOCTH HAYUHUTHCS
— JlaBaTh Hay4HOE OOBSICHEHHUE OMOOTHUECKUM (PaKTaM, mpoLeccaM, SBICHUSIM, 3aKOHOMEPHOCTSIM,
WCTIONB3ysl OWMONIOTHYECKHE TeOopuH (KJIETOYHYI0, JBONIONMOHHYIO), y4eHHe o Ouocdepe, 3aKOHBI
HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH W3MEHUUBOCTH;

— XapaKTepU30BaTh COBPEMEHHBIC HAIpaBJICHHs B Pa3BUTUU OWMOJIOTHM; OMUCHIBATH WX BO3MOYKHOE
WCIIOJIb30BaHME B MTPAKTHYECKOH IEATEIFHOCTH;

— CPaBHHBATH CIIOCOOHI JIEIEHUS KISTKH (MUTO3 U MeH03);

— pemarp 3anaun Ha nmoctpoenue ¢parmenrta Bropoi nenu JJHK mo mpemnokeHHoMy (parmeHTy
nepsoit, ”PHK (MPHK) o yuactky ITHK;

— peliaTe 3a7ady Ha OIpe/eIeHne KOJMIeCTBa XPOMOCOM B COMATHUYECKHUX M ITOJIOBBIX KJIETKAX, a
TaKke B KJIETKax IMepe] HauyajioM JefeHus (Melo3a HJIM MHTO33a) M IO €ro OKOHYaHUM (s
MHOTOKJIETOYHBIX OPTaHH3MOB);

— pemaTe TeHeTHYeCKHWe 3aJadydl Ha MOHOTHOPHAHOE CKpEIIMBaHHWE, COCTABIATH CXEMBI
MOHOTHOPHTHOTO CKPCHIMBAHUS, MPUMEHSS 3aKOHBI HACIEACTBEHHOCTH M HCIONB3YsS OMOIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIHKY

— yCTaHaBIMBATh THII HACJIEIOBAaHHWS WM XapaKTep NPOSIBICHUS MpPH3HAKA IO 3aJaHHOW CXeMe
POJIOCTIOBHOM, MPUMEHSISI 3aKOHBI HACIIEICTBEHHOCTH;

OLICHMBATh PE3YNbTaThl B3aUMOJCHCTBHS UEIOBEKa M OKpYXKalollel Ccpebl, MPOTHO3UPOBAThH
BO3MOXXHBIC ITOCIICACTBHS JAEATENFHOCTH YENIOBEKa IS CYIIECTBOBAHHS OTAEIBHBIX OHMOIIOTHYECKUX
00BEKTOB M TENBIX TPUPOJHBIX COOOIIECTB.

JlesTenpHOCT, 00PA30BATEIBHOIO YUPEKICHHS O0IEro o0pa3oBaHHs B OOydYeHHUM OUOJIOTUH B
CpeJlHel IIKOoJie JIOJDKHA OBITh HalpaBlieHa Ha JOCTIDKEHHE O00YYAIONIMMUCS CIETYIONNX JHYHOCTHBIX
Pe3yJbTATOB:

1) peaiM3aliii  THYECKUX YCTAaHOBOK 110 OTHONIEHWIO K OWOJNIOTUYECKHM  OTKPBITHSM,
WCCIIEIOBAHUSAM H UX PE3yJbTaTam;

2) MPU3HAHUA BBICOKOH IIEHHOCTH JKU3HH BO BCEX €€ MPOSBICHUSX, 370POBbsI CBOETO M APYTUX
JOJIeH, peaau3alii YCTaHOBOK 3JI0POBOTO 00pasa )KI3HH;

3) c(OpMHUPOBAHHOCTH MMO3HABATENFHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJyYeHHWE HOBOTO 3HAHUS B
oOnmacTh OWOJIOTMM B CBA3M C Oyaymied npodeCCHOHANBHON JESTENLHOCTHIO WA  ObITOBBIMU
po0OJIeMaMu, CBI3aHHBIME C COXPaHEHHEM COOCTBEHHOTO 3JI0POBBS M SKOJIOTHYECKON O€30MaCHOCTHIO.

MeTtanpenMeTHBIMU Pe3yJbTATAMH OCBOCHUS BBITYCKHHUKAMH CTapiield IIKOJbl 0a30BOro Kypca
OMOJIOTUH SIBIISTIOTCSI:

1) OBJIa/ICHUE COCTABJSIFOIIUMH HCCIICAOBATEIbCKONM M MPOEKTHOW JESITEIbHOCTH, BKIIOYAs yMEHHS
BUAETh MPOOJEMy, CTaBUTh BONPOCHI, BBIABUIaTb THIIOTE3bl, JAABaTh ONPEICICHUS MOHATHAM,
KJIacCU(UIMPOBaTh, HAONOJATh, MPOBOJUTH JKCIIEPUMEHTHI, JIeNaTh BBIBOJABI M  3aKIIOUYCHHS,
CTPYKTYpUPOBATh MaTepuai, OObSCHITD, T0Ka3bIBATh, 3AIIUIIATh CBOH UIEH;

2) yMeHue paboTaTh C Pa3HBIMA HMCTOYHUKAMH OHOJOrMYecKod HH(OpManuu: HaxOIUTh
OHMOJIOTUYECKYI0O WHPOPMAIMIO B Pa3NIMUHBIX UCTOYHHKAX (yueOHWKE, HayYHO-IIOMYIISIPHOM JINTEpaType,
OMOJIOTUYECKUX  CIIOBApsiX W CIPAaBOYHUKAX), aHAIM3UPOBATh MW  OICHWBATh HH(POPMAIHIO,
npeoO0pa3oBbIBaTh MHPOPMALIUIO U3 OHON (OPMBI B APYTYIO;

3) CIOCOOHOCTh BHIOUPATH IIEJIEBBIE H CMBICIIOBBIE YCTAHOBKH B CBOMX JCWCTBHSIX M IOCTYIKax IO
OTHOLUEHUIO K KUBOM IIPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAFOIIMX;
4) YMEHHME aJI€KBaTHO HCIOIb30BAaTh PEUEBHIE CPEACTBA JIs AMCKYCCMM M apTyMEHTallud CBOEH

MO3ULIMY, CPABHUBATH Pa3HbIE TOUKHU 3PEHUS, apryMEHTUPOBATH CBOIO TOUKY 3PEHHUS, OTCTAUBATH CBOIO
MTO3UIIHIO.

IIpenMeTHBIMH pe3yJbTATAMM OCBOSHHUS BBIMYCKHHKAMH CTaplieil MIKOJBI Kypca OHoIoruu
0a30BOT0 YPOBHS SIBIISTIOTCSI:
B no3naBaTe/ibHOI (MHTENIEKTYaJbHOM) cdepe:



1) XapaKTepUCTUKA COJIEP)KaHUS OWOJIOTHYECKHUX TeOopHi (KIETOYHAs, HBOJIOLMWOHHAS TEOPHS
Japsuna); yuenuss BepHaackoro o Omocdepe; 3aKkoHOB MeHmens, 3aKOHOMEPHOCTEH H3MEHUYHUBOCTH;
BKJIaJ[a BBIJAFOIINXCS YUEHBIX B Pa3BUTHE OUOJIOTUYCCKON HAYKH; BBIJICIICHUE CYIIECTBEHHBIX MIPU3HAKOB
OMOJIOTMYECKUX OOBEKTOB (KJICTOK: PACTUTENBHBIX W KHBOTHBIX, NOSJICPHBIX U SICPHBIX, TOJOBBIX U
COMATHYECKHNX; OPTaHW3MOB: OTHOKIETOYHBIX W MHOTOKJIETOYHBIX; BHIOB, 3KOCHUCTEM, OHOChEpsl) U
mporieccoB  (0OOMEH BEIIECTB, pa3MHOXKEHWE, JelIeHHe KIEeTKH, OIUIOJIOTBOpEHHe, JeicTBHe
WCKYCCTBEHHOTO W €CTECTBEHHOTO 0TOOpa, (OpPMUpPOBaHKE MPUCIIOCOOICHHOCTH, 00Opa3oBaHHE BUIOB,
KPYTOBOPOT BEIIECTB M MPEBPAIICHHUS YHEPTHH B IKOCHCTEMaX 1 omocdepe);

2) 00BsICHEHHE POJIH OMOJIOTHH B (POPMHUPOBAHUH HAYYHOTO MUPOBO33PEHMUS; BKJIa1a OMOIOTHYECKUX
TEOpUH B (POPMHUPOBAHKE COBPEMECHHON €CTECTBEHHOHAYYHOW KaPTHHBI MUPA; OTPUIIATESILHOTO BIIHSHUS
AJIKOTO0JI51, HUIKOTHHA, HAPKOTHUYECKUX BEIECTB HA PA3BUTHE YCIIOBEKA; BIUSHUSI MyTarcHOB Ha OPraHu3M
YelIoBeKa, HKOMOTUYECKHX (HDaKTOPOB HA OPTaHW3MBI; IMPHYWH HBOJIONWH, H3MEHSEMOCTH BHIOB,
HApYIICHUH pPa3BUTHS OPraHU3MOB, HACJICJCTBCHHBIX 3a00JICBaHUM, MYTaI[Ui, YCTOMYUBOCTH M CMCHBI
9KOCHCTEM;

3) MIpUBEJICHUE [TOKA3aTEeNbCTB (apryMeHTalus) €AWHCTBA JKMBOH M HEXUBOW IMPHPOIBI, POICTBA
JKUBBIX OPTaHU3MOB; B3aHMMOCBS3€H OPraHW3MOB M OKPY)KAIOIIEH Cpeabl; HEOOXOIUMOCTH COXpaHEHHS
MHOT000pasus BUIOB,;

4) YMEHHE TTOJTE30BaThCS OMOIOTUIECKOH TEPMUHOIOTHENH U CHMBOJIHKOM;

5) peLICHNUE 3IEMEHTAPHBIX OMOJIOTMYECKUX 3a/1a4; COCTABICHUE IEMEHTAPHBIX CXEM CKpELIUBaHUS
1 CXEM IlepeHoca BEIIEeCTB U SHEPTrUH B 3KOCUCTEMax (LIeMU MUTaHUs);

6) omnucaHue oco0eli BUIOB 10 MOP(OJIOTHISCKOMY KPUTEPHIO;

7) BBISIBICHHE H3MEHYMBOCTH, IPHUCIIOCOOJICHUH OpraHu3MOB K cpele OOWTaHHs, HCTOYHHKOB

MYTareHOB B OKpYXamllei cpere (KOCBEHHO), aHTPONOTeHHBIX H3MEHEHHH B HKOCHUCTEMax CBOCH
MECTHOCTH, W3MEHEHUH B DKOCHCTEMaX Ha 6I/IOHOFI/I‘ICCKI/IX MOACIIAX,

8) CpaBHEHHE OHOIIOTHYECKMX OOBEKTOB (XMMUYECKHH COCTaB TEJN JKUBOW W HEKUBOU MPHUPOIIBL,
3apOJbIIl YEIOBEKa W IPYTUX MIICKONHUTAIOIIUX, NPUPOAHBIE 3KOCHCTEMBl M arpo3KOCHCTEMBI CBOEH
MECTHOCTH ), IPOIIECCOB (€CTECTBEHHBIH W UCKYCCTBEHHBIH OTOOD, MOJIOBOE M OECIIONIOE pa3MHOKEHHE) U
(hopMyJTUPOBKA BBEIBOJIOB Ha OCHOBE CPaBHECHMS.

B ueHHOCTHO-OpUeHTAIMOHHOM cdepe:

1) aHaJIM3 W OLCHKAa PpPa3iIMYHbIX THUIIOTE3 CYIIHOCTH JKW3HHU, IMPOUCXOKACHHA 4YCJIOBCKA U
BO3HUKHOBCHHUS KH3HH, FJ'IO6EU'II)HLIX OKOJIOTHYCECKUX HpO6J]eM u HYTeﬁ X PpCUICHUA, HOCJ'Ie}Z[CTBI/Iﬁ
COOCTBEHHOH JESTENbHOCTH B OKpYyXKarolleld cpene; Ononornueckod HWHGOpPMALUM, TMOJIydaeMOM H3
Pa3sHbIX UCTOUHHUKOB;

2) OIICHKA JTHYECKHUX aCICKTOB HEKOTOPBIX HCCIICIOBAaHMNA B  00JIACTH  OHUOTEXHOJIOTHH
(K1OHMpOBaHKE, HCKYCCTBEHHOE OIUIOIOTBOPEHHE, HAIIPABICHHOE H3MEHEHHE TE€HOMA).

3) B cgpepe mpyoosoinr Oeamenvnocmu: OBNAJEHHE YMEHUSMH M HaBbIKAMU [OCTAaHOBKU
OHMOJIOTHYECKUX OKCIICPUMEHTOB U O6BHCHCHI/I${ HX pE3yJIbTaTOB.

4) B cipepe uzuueckon oesmenvhocmu: 00OCHOBaHHME M COOJIIOJIEHHUE Mep MPODUIAKTHKH
BUPYCHBIX 3a00JI€BaHU, BPEAHBIX IPUBBIYEK (KypeHHUE, YHOTpeOIeHHE aJIKOrosl, HApKOMAaHuUs ); TIPaBUIl
TOBEJICHUS B OKpY Kalolllel cpeie.

COJAEPKAHUE KYPCA BUOJIOT' NN
buoJsiorusi Kak KOMILIEKC HAYK O *KUBOW npupoae
Buosnorust kak KOMIUIEKCHasi HayKa, METOAbl HAYYHOTO MO3HAHUS, MCIIOJIb3yeMble B OHOJIOTHH.
Coepemennvie nanpasnenuss 6 oOuonocuu. Ponb Ouonorun B (GOPMHUPOBAHHUK COBPEMEHHOM
Hay4YHOH KapTUHBI MHUpA, MPAKTHYECKOEe 3HaueHHe OWOJIOTMYECKMX 3HaHUK. buoiormueckue
CUCTEMBI KaK MpeJAMET U3Y4eHUs OMOJIOTHH.
CTpyKTypHbIe M QYHKIIHOHAIbHbIC OCHOBBI )KM3HHU
MounekynspHble OCHOBBI XM3HH. Heoprannueckue BemecTBa, MX 3HadyeHHe. OpraHudeckue
BellecTBa (YriaeBOJbl, JMIUABI, OENKH, HYKJIEHHOBble KHUCIOTHl, AT®) M uX 3HaueHHe.
buononumepsl. /lpyeue opeanuueckue eewecmea rnemxu. Hanomexnonocuu 6 oOuono2uu.
[{uTosorusi, MeToAbl LUTOJIOTMU. POIb KIIETOUYHOM TEOpUM B CTAHOBIEHUH COBPEMEHHOMN
€CTECTBEHHO-HAyYHOM KapTWHBI Mupa. Kietkm nmpokapuor m sykapuoT. OCHOBHBIE YacTH M
OpraHoOM]Ibl KJIETKH, X (YyHKIHU. BUpychl — HekJeTouHas popma KU3HU, MEPbI MPOYUITAKTUKH
BUPYCHBIX 3a0oiyieBaHuil. JKu3HenesTeIbHOCTh KIETKU. [lmactudeckuit oOMeH. DOTOCHHTE3,



xeMocHuHTe3. buocunTes Oenka. DHepreTnyeckuii oOMeH. XpaHEHUe, mepeada v peaan3aris
HaCJIeJACTBEHHON MHpOpMannK B KieTke. [ enetnyeckuii koa. ['eH, renom. [ enomuka. BausHue
HAPKO2EHHbIX 8eujecms Ha npoyeccyl 8 kiemke. KieTounslil nuki: nuarepdasa u nenenue. MuTtos
U Melo3, ux 3HaueHne. CoMaTUUeCKue U MOJIOBbIE KIETKH.

Opranusm

Opranusm — enuHoe nenoe. JKu3HenesaTenbHoCTh opranusma. Perymsuusa GyHkuuil opranusma,
romeocra3. Pasmaoxxenue opranu3mos (6ecrnosoe u nosoBoe). Cnocodwl pazmuodicenus

Y pacmenuti u dcusomnuvix. VIHIuBuAyanpHOoe pa3BuTHE opraHusma (oHToreses). IlpuumHel
HapyIEHUH pa3BUTHs. PenpoayKTHBHOE 30POBbE YEJIOBEKA; MMOCIEACTBUS BIMSHUS aJIKOTOJI,
HUKOTHHA, HAPKOTUYECKUX BEIECTB Ha YMOPHOHAILHOE pa3BUTHE YelloBeKa. JKusHenHble Yyukivl
PAasHuIX 2pynn opeanusmos. l'eHeTuka, METOAbl T'€HETUKU. ['eHeTmueckass TEpMUHOJIOTUS U
CHUMBOJIMKA. 3aKOHBI HacneacTBeHHOCTH I'. Menaens. XpoMocoMHas Teopusi Hac/leACTBEHHOCTH.
Onpenenenne mnona. CHEmIEHHOE C  MOJIOM  HacjleloBaHUE. ['€éHeTMka  yeloBeKa.
HacnencrBenHnsie 3a0osieBaHMsI 4YeIOBEKa U HX MPENyNpekIeHHe. ODTHYECKHE acleKThl B
001acTH MEIMIMHCKOM TeHeTHKH. leHoTunm u cpena. HenacnencTBeHHass W3MEHYHBOCTD.
HacnencrBenHast n3aMeH4MBOCTh. MyTanuu. MyTareHsl, UX BIUSHHUE Ha 30pPOBbE YEIIOBEKA.
Jlomectukanuss W cenekuus. MeTonsl ceneKuuu. buoTexHonorus, e€ HampaBiCHUS W
NEepCHEeKTUBBI pa3BUTUS. buobezonacnocmes.

Teopus 3BoJTIOUUHA

Pa3BuTue 3BOMIOLMOHHBIX HeH, 3BomonMoHHas Teopus Y. [lapBuna. CuHTeTHUYECKas TEOPHs
sBoItOLIMU. CBUAETENLCTBA IBOJIOLNU KUBOM IPUPObl. MHUKPOIBOJIOLKS U MaKpOIBOJIIOLIHS.
Bun, ero xpurepuu. Ilonmynsiums — »ieMeHTapHas €JUHMLA 3BOJIOLMH. J[BHOKyIue CHIIBI
IBOJIIOIHNH, WX BIMAHUE HAa reHo(oHn momymsuuu. Hampasnenus somronmu. MHorooOpasue
OpPraHU3MOB KakK pe3yJbTatT 3BoJonun. [IpuHIuns! knaccupukanim, CicTeMaTrKa.

Pa3BuTne xu3Hu Ha 3emiie

['nnore3bl npoucxox1eHus )KU3HU Ha 3emiie. OCHOBHBIE ITAllbl 3BOJIFOLIUN OPTaHUUECKOro MUpPa
Ha 3emie. CoBpeMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUU YEJIOBEKA. DBOJIOLHUS YEIOBEKa
(antpomorenes). [IBMXKyIMe CHIIBI aHTPOIOreHe3a. Packl 4eloBeKa, UX MPOHCXOXKACHHE U
€IMHCTBO.

OpraHu3Mbl M OKpPY:Ka0IIas cpeaa

[TpucniocoOnenust OpraHu3MOB K JAEHCTBHIO SKOJOTMYecKUX (pakTopoB. buoreoneHos.
Okocucrema. PazHooOpasue skocucteM. B3anMoOoTHOLIEHHMS NOMYISALUM pPa3HBIX BUAOB B
sKocucTemMe. KpyroBopoT BEImeCTB U MOTOK SHEPTHH B IKOCUCTEME. Y CTOMUMBOCTD U TUHAMHKA
skocucteM. [locnmencTBusi BIAMSHMS JESTENBHOCTH YeloBeKa Ha 3KocucTeMbl. CoxpaHeHHe
Onopa3zHoOOpa3usi Kak OCHOBa yCTOMYMBOCTH d3KocucTteMbl. CrTpykrypa Ouochepsl.
3aKOHOMEPHOCTH CylIecTBOBaHMs 0nocdepsl. Kpyeosopomul éewjecma 6 buocgepe.

['mo0anbHBIE aHTpONIOreHHbIE U3MeHEeHUs B Onocdepe. [Ipobnembl ycTOMUNBOrO pa3BUTHS.
Ilepcnexmuewl pazsumusi 6UOIO2UYECKUX HAVK.

Coaep:xanue Tem yyeonoro mpeamera 10 kiace
Paznen 1. Beenenne (5 yacoB)

OcHOBHOE coJepKaHuE 110 TEMaM XapakTepucTUKa OCHOBHBIX BUOB JIE€ATEIbHOCTH
y4daluxcs

Taiinel mpupoasl. Hayunas kaptuna Mupa: | CaMOCTOsITEIbHOE OIpe/iesieHue 1enell yaueOHon
ydeHble, HaydHasl IeITeIbHOCTh, HAYYHOE | IESTEIFHOCTH M COCTABJICHUE €€ TUIaHa MPH
MHUpOBO33peHue. Posb 1 MecTo Ouonoruu | n3ydeHuu pazzaena «O0mas 6uonorus» B 10-11

B (hpopMuUpOBaHUYN HAYYHON KaPTHUHBI kinaccax. OnpeaeneHrne 0CHOBOIOIArarInX
mupa. [IpakTrudeckoii 3HaueHNE MOHSATUI: HAy4YHOE MUPOBO33PEHUE, Hay4Has
O6uonoruueckux 3HaHui. CoBpeMeHHbIE KapTUHA MHpa, YUeHbIH, Ononorus. OBnaaeHue
HarnpasieHus B Ouonorun. [lpodeccun, YMEHHMEM CTPOUTH MEHTAJIBHYIO KapTy IMOHATHUH.
CBsI3aHHBIE C OMoJIOrHen [IpoaykTuBHOE OOIIEHUE C APYTUMH YYACTHUKAMU

JeSITeIbHOCTH B TIPOIIecce 0OCYKICHUS PO U




MecTa 6mosioruu B hOPMUPOBAHUH COBPEMEHHOU
Hay4YHOUW KapTUHBI MUpPA, IPAKTUIECKOTO 3HAYCHUS
OHMOJIOrMYECKHUX 3HaHUHN U MPOQeCcCHii, CBI3aHHBIX
¢ 6uonorueii. CamocTosTenbHas HHPOPMAITHOHHO-
MO3HaBaTeNIbHAs JESITeIbHOCTD C PA3INYHBIMU
MCTOYHUKAMU MHPOPMALINH, €€ KPUTHIECKast
OLICHKA U MHTEPIIPETAIHS 110 BOIPOCY BIMSIHUS
€CTECTBEHHBIX HayK B IIeJIOM U OUOJIOTHH B
YaCTHOCTH Ha OKPYXKAIONIYIO Cpeny,
HKOHOMHYECKYIO, TEXHOJIOTHYECKYIO, COLUATBHYIO
U DTUYECKYIO cephl 1eATEeIbHOCTH YeJI0BeKa.
Hcnonp3oBanue cpencTB HHPOPMAITMOHHBIX U
KOMMYHUKAITMOHHBIX TexHooru# (manee — MKT)
JUISL CO3JIaHMsI MYJTbTHMETUANPE3CHTALNU

Metonomnorus 6uonoruu. Ku3Hb kak
00beKT u3ydeHus ononaorud. OCHOBHBIE
KpuTepuu (pU3HAKK) )KUBOTO. Pa3zButne
IIPEJICTAaBICHUN YEJIOBEKA O MPUPOJIE.
Pactenus u )kxuBOTHBIE Ha repOax cTpaH
Mupa

Omnpenenenre 0OCHOBOMOIATAIOIINX TOHSATHI:
METO/I0JIOTHSI HAYKH, O0BEKT UCCIIEIOBaHHUS,
peaMeT UCCIe0BaHus, )KU3Hb, )KU3HEHHBIE
cBoiicTBa. CamocrosiTenbHast WH(OPMAIIMOHHO-
MO3HaBaTeNIbHAs JESITebHOCTD C PA3IMYHBIMU
UCTOYHUKAMHU HH(POPMAIINH B OTHOILICHUH
CYLIECTBYIOIIMX HA CETOIHSIIHUN JCHb
OTIpeIeIICHUH TTOHSTHS <«OKU3HBY, €€ KPUTHYECKAsI
OIIEHKA U MHTEPIIPETAIHS C TOCIeAYIOLIEeH
MOATOTOBKOM MH(OPMAIIMOHHBIX COOOIICHU, B
TOM YUCJIE TTOIKPEIIIICHHBIX
MyJIbTUMEANAIpe3eHTanusImMu. [IpoaykTuBHOE
o0I11eHUEe U B3aUMOJICHCTBHE C IPYTUMHU
y4aCTHUKAaMU JESITEIbHOCTH B ITPOLIECCe
00CYX/IeHUS aKTYaJIbHOCTH TeM Y4eOHBIX U
HCCIIEIOBATENbCKUX POEKTOB. Pa3BuTne
MIO3HABATEJILHOTO UHTEpeca K U3yUYEHHIO OMOJIOTHH
Ha OCHOBE M3yueHUs1 UHPOPMAIIMOHHBIX
UCTOYHUKOB O PACTEHUSAX U KHUBOTHBIX Ha repoax u
(bnarax pazIUYHBIX CTPAH MUpa U PETHOHOB
Poccun

Hayunslii MmeTos1. MeTobl uccaeq0BaHus
B OMosIoruu: HabIII0IeHUE, ONTUCAHNUE,
WU3MEPEHHE, CPAaBHEHHE, MOJCIIMPOBAHNUE,
sKcriepuMeHT. CpaBHUTENIBHO-
HMCTOPUYECKUI METOJI. DTaIlbl HAYYHOT O
uccienosanus. Kiaccuueckast Moaens
HAay4YHOTO M€TOJ1a. MeTOIbl Hay4YHBIX
UCCIIEIOBaHMA: abCTparupoBaHue, aHaIN3
Y CUHTE3, NJCaNN3alnsl, NHIYKINS U
JIeTyKIHsI, BOCXOKICHHE OT a0CTPAKTHOTO
K KOHKPETHOMY

OmnpeeneHre 0CHOBOIOIATAIOIINX TOHSATHI:
HAy4YHBIA METOJI, METObI UCCIICIOBAHMUS:
Ha0JII0/IeHNE, SKCTICPUMEHT, OITUCAHKE, U3MEPEHUE,
CpaBHEHHE, MOJISTUPOBAHUE, CPABHUTEIILHO-
ncropudeckuii Mmeroa. CocTaBIeHHE Ha OCHOBE
paboThl ¢ y4EOHUKOM U IPYTUMHU
WH()OPMAIMOHHBIMUA UCTOYHHUKAMHU CXEMBI,
pacKpbIBAIOIIEH 3TaIlbl MPOBEICHUS HAYYHOTO
WCCIICIOBAHMS M X B3aUMOCBS3b. Mcnons30Banme
o >xenanuto ooyqaromuxcs KT B pemenun
NAHHOW KOTHUTHUBHOM 3amaun. OBiagcHue
METOJIaM{ HayYHOTO MO3HAHUS, HCIIOIh3yEeMbIMU
pH OMOJIOTUYECKUX UCCIICIOBAaHUSIX B YCIIOBUSX
BBITIOJTHEHUS JIaDopaTOPHOU pabOTHI
«Hcronb30BaHke Pa3TMIHBIX METOJIOB TIPH
M3YYCHUH OMOJIOTUYECKIX 00BEKTOB (Ha IpUMEpe
pacTeHu)»




OyHIaMEeHTAIbHBIE MTOJIOKEHUS
Ounonoruu. YpoBHEBasi OpraHu3alus
JKUBOH TIPUPOIBI (OMOJIOTHUECKUX
CUCTEM). DMEPHKEHTHOCTb. DHEPTUS U
MaTepus Kak OCHOBA CYIIECTBOBAaHUS
OMOJIOTMYECKUX CUCTEM. XpaHEHHUE,
peanu3anus U nepegaya reHeTuIecKoi
uH(pOpMaIIUU B Yepe/ie TOKOJICHUN KaK
OCHOBa XM3HU. B3aumoneiicteue
KOMITIOHCHTOB OMOJIOTHUECKUX CHCTEM U
caMOperyJsius. DBOJIIOLIUOHHbBIE
npoueccsl. B3auMoCBs3b CTPOEHUS U
GYHKIHA OMOJOTHYECKUX CHUCTEM.
Camoperynsiusi Ha OCHOBE
MTOJIOXKUTEILHOW 0OpPaTHON CBSI3U

OnpeneneHre 0OCHOBOMOJIATAOIINX MOHSATUIA:
cucrema, OMOJIOrH4YecKasi CUCTeMa,
AMEPKEHTHOCTb, CAMOPETYJISALIHS, SBOJIOIIMOHHbIE
npoiiecchl. JleMoHcTpalus BiIaeHUs SI3bIKOBBIMU
CpeICcTBaMu IIPH OTBETAX Ha MOCTABJIICHHBIC
Bornpockl. OBlajieHHe METOJaMU HAyYHOT'O
MO3HAHMUSI, UCTIOIB3YEMBIMH TIPH OMOJIOTHISCKUX
uccienoBaHusax. Pa3Burre ymMmeHus OObSICHSTD
pe3yabTaThl OMOJIOTHYECKUX IKCIIEPUMEHTOB.
JlaGopaTopHas pabota «MeXaHHU3MbI
caMoperyJisuny. Pa3Butre 1mo3HaBaTeIbHOTO
HHTEpeca K U3y4eHHI0 OMOJIOTHU Ha TIPUMEpE
MaTepHaAJIOB O B3aMMOCBSI3H CTPOCHUS U (Y YHKIIHA
OMOJIOTUYECKHUX CUCTEM U CaMOPETYIISIIINH Ha
OCHOBE ITOJIOKUTEIILHON 00OpaTHOM CBSI3H

O06o0marmui ypok

CamocTOsTeIbHBIN KOHTPOJIb U KOPPEKIIHUS
y4eOHOH ACATEIHHOCTH C UCIIOIB30BAaHUEM BCEX
BO3MOKHBIX PECYPCOB I JOCTUKEHUS
MOCTABJICHHBIX IIEJICH M peaTM3alliy IJIaHOB
JeATeIbHOCTH. JIeMOHCTpaIsi HaBBIKOB
no3HaBaTelIbHON peduiekcuu. [IpoaykTuBHOE
001IIeHre 1 B3aHMOJICUCTBHE B MPOIIECcCe
COBMECTHOH y4eOHOM EeATEILHOCTH C Y4ETOM
MO3UIMI IPYTUX YYACTHUKOB AEATEIBHOCTH.
JleMoHCTpalusl BIaIcHUs SI3bIKOBBIMU CPEJICTBAMM.
YBepeHHOE TI0JIb30BaHUE OUOIOTHUSCKOM
TEPMUHOJIOTHEN B IIpe/iesiaX U3yYeHHON TEMBbI

Pazpgen 2. MoJiek

JIsIpHbIH ypoBeHb (12 yacoB)

OcHOBHOE coiepKaHUE TI0 TeMaM

XapaKTepI/ICTI/IKa OCHOBHBIX BUJJOB JACATCIIBHOCTH
yqaluxcs

OO61as XxapakTepuCTHKa MOJIEKYJISIPHOTO

YPOBHS OpraHU3AINH KU3HU. XUMUYECKHA

COCTaB OPraHU3MOB. XUMUYECKHUE
3JIeMEeHTbl. MakposJIeMeHThI U
MHKPO3JICMEHTEIL. ATOMEI U MOJICKYIJIBI.
KoBanentnas cBsi3b. Heopranuueckue u
opraHuueckue Beniectsa. MHorooopasue
OpraHUYecKUX BelecTB. buononumepsr:
TOMOITIOJIUMEPEI U T'€TCPOITOJIMMEPEI

CaMocTosTenbHOE onpeiesieHue e y4eOHON
JESATEIIBHOCTH U COCTABIICHUE €€ IIJIaHa.
Omnpenenenre 0CHOBOMOJIATAIOIINX TOHATHI:
aTOMBI U MOJIEKYJIbI, OPTAaHUUYECKUE U
HEOpraHUYEeCKHEe BEUIeCTBa, KOBAJICHTHAS CBS3b,
MaKpO3JIEMEHThI, MUKPOAJIEMEHTbI, OMONOINMEPHI:
TOMOIIOJIUMEPHI U T€TEPOIOTUMEPHI.
CamocrodrenbHas HHPOPMALIMOHHO-
M03HaBaTeNNbHAsI EATEIBHOCTD C Pa3IMUHbIMU
UCTOYHUKAMU MHPOPMALIUH, €€ KpUTHUeCKast
OILIEHKA U MHTEPIIpETAIHs 110 BOIPOCaM
XMMHUYECKOI0 COCTaBa )KUBBIX OPraHU3MOB.
dopmMupoBaHrEe COOCTBEHHOM MO3UITUH TI0
OTHOILIEHHIO K HH(OpMAIINH, TTOTy4aeMOH U3
Pa3HbIX UCTOYHUKOB. [IpoyKTHBHOE 001IEHUE U
B3aUMOJIEICTBUE C JPYTUMH YyYaCTHUKAMU
y4eOHO! JesTeNIbHOCTH MIPH 00CYXKIEHUN
po6eM pa3pabOTKH yYEHBIMH U BHEIPEHUS B
MIPOU3BOJICTBO HOBBIX UCKYCCTBEHHO CO3/IaHHBIX
OpraHMYECKUX BellecTB. PazButue
MI03HABATEIBHOTO HHTEPECA K U3YUYEHUIO




OHMOJIOTUH U MEXIPEIMETHBIX 3HAHUH MpU
M3y4YEHUHU MaTepuaia O XUMHUYECKUX CBA3SX B
MOJIEKYJIaX BEIIEeCTB, HCKYCCTBEHHOM MOJTYyYEeHUHN
OpPraHUYECKUX BEILIECTB U Jp.

CtpyKTypHBIE 0OCOOEHHOCTH MOJIEKYJIbI
BO/JIbI U €€ CBOKCTBAa. BosopoiHas CBs3b.
I'uapodunbHbie U TUAPOGHOOHBIC
BemecTBa. Coiu U UX 3HAUCHHE NS
opranu3moB. bydepHbie coequHeHs

OmnpeneneHyne 0OCHOBONOJIAralOIUX MOHATHH]:
BOJIOPOJIHAS CBSI3b, TUAPO(DUIbHBIEC BELIECTBA,
rusipopoOHbIe BemecTBa. CamocTosTeNbHas
nH(POPMALIMOHHO-TIO3HABATEIbHAS I TEIBHOCTD C
pa3MYHBIMU UCTOYHUKAMU HHpOpMaLuu 00
0COOEHHOCTSIX HEOPTaHMYECKUX BEIIECTB,
BXOJISIILIUX B COCTaB KUBOT'O, €€ KPUTHUECKAs
olieHKa 1 uHrepnperanus. [IponykrusHoe
o0111eHue U B3auMOJIeIiCTBHE B IpoLiecce
COBMECTHOM Y4eOHOH JEATEIBHOCTH C YUETOM
HO3ULIMYU IPYTUX YYaCTHUKOB JESTEIbHOCTH.
Pa3Butue no3HaBaTeIbHOrO MHTEPECA B IIPOLIECCE
U3y4YEeHMsI JOIIOJIHUTEIBHOIO MaTepuaa
yueOHUKa.

Jlunuael, UX CTpoeHUE U PYHKIIHH.
HefiTpanbHbie xupbl. DQUpPHbIE CBS3U.
Bocka. ®ochonmunuasl. Ctepounapl

Omnpenenenre OCHOBOMOIATAIOIINX MTOHSATHH:
JIMIHJIbI, HEUTpaJIbHBIE XKUPBI, d()UpPHBIE CBA3H,
BOCKa, ochonmmnuabl, crepouibl. JleMoHcTparus
BJIaACHUS A3BIKOBBIMU CPCACTBAMM JJIA
XapaKTEPUCTHKH XUMHUYECKOTO COCTaBa KHUBBIX
OopraHu3MoB. PerieHre OMOTOTHYSCKUX 3a/1a4 Ha
OCHOBE BJIQJICHUS MEXKITPEAMETHBIMU 3HAHUSIMHU B
obnactu xumuu. IIpogykruBHOE oOLIEHHE U
B3aMMOJICHCTBHE B MTPOIIECCE COBMECTHOM
y4eOHOU JeATEILHOCTH C YYETOM MO3UITUH IPYTUX
YYaCTHUKOB JESITETLHOCTH IO BOIIPOCaM
MIPUMEHCHHSI CITOPTCMEHAMH aHA0OJINKOB.
OBnazneHue MeToJaMH HayYHOTO TIO3HAHMS,
HCIIOJIb3YEMBIMU IIPHU OHMOIOrMYECKUX
UCCIIEJIOBAHMSIX, B TIPOIIECCE BHITTOTHEHUS
nabopaTopHoi paboTel «O0HAPYKEHUE JTUTTUIIOB C
MOMOIIbIO KAYECTBEHHOMN peaKIIum»

VYrneBosl (caxapa), UX CTPOSHUE U
dbyskun. MoHocaxapusl. J(ucaxapusl.
Onwurocaxapunbl. [Tonmcaxapuast

OmnpezneneHyne OCHOBOIOJIATAIOIINX MOHATHIHA:
YTJIEBO/IbI, MOHOCAXapU/Ibl, TUCAXaPUIBI,
oJIurocaxapubl, mojaucaxapubl. JleMmoHncTpanus
BJIQJICHUS SI3BIKOBBIMU CPEICTBAMH IS
XapaKTePUCTUKU XUMUYECKOTO COCTaBa JKHUBBIX
opranu3MoB. Perienne OMoJornuecKkux 3ajgayd Ha
OCHOBE BJIaJICHUS MEXKITPEIMETHBIMHU CBSI35IMH B
obmactu xumun. OBlazieHne METOIaMU Hay4YHOTO
MO3HAHUS, UCTIOJIb3YEMbIMH NPU OUOIOTMUECKUX
HCCIIEIOBaHMAX, B IIPOLIECCE BBIIIOJHEHUS
naboparopHoit paboTel «OOHapyKeHUE YIIIeBOOB
C TMOMOIIIbIO KaUeCTBEHHOM peakuun». Pazsutue
YMEHHUSI OOBICHATH Pe3yJbTaThl OMOJIOTHUYECKUX
9KCIIEPUMEHTOB

benku. CoctaB u cTpykTypa O€IKOB.
Hezamenumbie aMUHOKUCTOTHI. [lenTuanas
cBs3b. Kondopmanus 6enka. ['moOymsipabie

Omnpenenenre 0OCHOBOMOJATAIONINX TTOHSITHHA:
HE3aMCHUMBIC aMUHOKHUCJIOTHI, IICIITUAHAA CBA3b,
KoH(popManust 0enka, TII00YyIIpHBIC U




u pubpmiapubie Oenku. JleHaTypanus

bubpuspHbie OTKH, TeHATYpaIUS.
[IpoaykTrBHOE OOIIIEHUE U B3aUMOICHCTBUE B
IpOIEeCCe COBMECTHOW yueOHOU JesITeIbHOCTH C
Y4€TOM TMO3UIMHI IPYTUX YYACTHUKOB
JEeSTENIbHOCTH MPHU 00CYX ACHUHU 0COOCHHOCTEH
COCTaBa U CTPYKTYphI OekoB. CaMoCTOSITeNTbHAS
uH(GOPMaIlMOHHO-TIO3HABATENbHAS AEITEIbHOCTD C
Pa3TUYHBIMU HCTOYHUKAMH HH(DOpPMAIIHH 110
U3YYEHHIO OEJIKOB, UX COCTaBa U CTPYKTYpHI, €
KpUTHYECKAs OLICHKA U UHTEPIPETALIHSL.
CocraBieHrne MEHTaJIbHON KapThl IOHATUN.
OBnazieHue METOIaMHi HAYYHOTO TIO3HAHUS,
UCIIOJIb3YEMBIMU ITPU OMOJIOTHYECKUX
HCCIIE0OBaHUSX, B IPOLECCE BBITOJIHEHUS
naboparopHoil paboTel «OOHapyKeHuEe OEIKOB C
IIOMOIIBIO KAYECTBEHHOM peakuun». Pazpurue
MO03HABATEJIILHOTO MHTEpECca K H3yUYEHUIO
OMOJIOTMH Ha OCHOBE U3YYCHHS JOMOTHUTEIBHOTO
MaTepuaia yueOHUKa

Oynkiuu 6enkoB. CTPyKTYpHBIE OEIKH.
benku-depmentsl. TpaHncopTHBIE OEIKH.
benku 3amuTsl 1 HanageHus. CUTHaJIbHbIE
Oenku. benku-penentopsl. benku,
oOecrnieunBaroIIye ABUKEHHE. 3ar1acHbIe
Oenku

OmnpeneneHre 0CHOBOIOIATAIOIINX TOHSATHI:
CTPYKTYpHBIE O€JIKH, OENKU-PEPMEHTHI,
TPaHCIIOPTHBIE OEJIKH, CHTHAJIbHBIE OCIKH, OeNTKn
3alUThI U HAITAJICHHSI, OCIKU-PEICTITOPBI, OCIIKH,
o0ecrieunBaroNIfe IBIKCHHUE, 3aMlacHbIC OCTTKHU.
CamocTosTenbHast ”HPOPMAIIMOHHO-
MI03HABATEIIbHAS JCSITEILHOCTD C PA3IMYHBIMA
UCTOYHUKAaMU MH(POPMAIUH 110 U3YUEHUIO OEIIKOB
Y BBITIOJTHACMBIX HMH (DYHKIINN, €€ KpUTHICCKas
OlIeHKa 1 uHTepnpeTays. DopMupoBaHue
cOOCTBEHHOM MO3HIIMH O OTHOIIEHHUIO K
noJy4yaeMoil Guoorndeckoit nHGopMaIuu.
Pa3BuTHE MO3HABATEIFHOTO HHTEPECA TPH
W3YYEHUH JOTOJHUTENBHOTO MaTepuana yueOHuKa

MexaHu3M IeNCTBHS KaTaJIu3aTOPOB B
XUMHUYECKHX PEaKLUsIX. DHEPIrus
aktuBaiuu. CTpoeHue GpepMeHTa:
aKTUBHBIN LIEHTp, CyOCcTpaTHas
cnenupuyHocTs. Kopepmentsl. OTinuns
(bepMEeHTOB OT XUMUYECKUX
KaTaJIn3aTOPOB. benKn-akTUBATOPHI U
OeTKN-UHTHOUTOPBI

Omnpenenenre 0CHOBOMOJATAIOIINX TOHATHI:
9HEPrus aKTUBALlMU, AKTUBHBIN LIEHTP,
cyOcTpaTHas crienuuIHOCTh, KODEPMEHTHI,
OeIKU-aKTUBATOPBI U OEIKU-UHTHOUTOPHI.
[IponykTrBHOE OOIICHNE W B3aUMOJICHCTBUE B
IpoIecce COBMECTHOM y4eOHOM 1eATEIbHOCTH C
Y4€TOM MO3ULIUN APYTUX YUaCTHUKOB
JeSITeIbHOCTH TIPU OOCYKIEHUH OTINYNI
(hepMEHTOB OT XUMHUECKHUX KaTalu3aToOpOB,
BIIUSIHUSL KPUTUUECKOTO MOBBIIIEHNS TEMIIEPATYPHI
TeJa YelloBeKa Ha aKTUBHOCTh (DEpMEHTOB.
OBnazneHne MeTogaMi Hay4HOT'O TIO3HAHMS,
WCIIOJIb3YEMBIMH MTPU OUOJIOTUYECKUX
UCCIIEIOBAaHMSIX, P BBITIOJIHEHUH J1aOOpaTOPHOI
paboTel «KaTanutuyeckass akTUBHOCTbY
(dbepMeHTOB (Ha mpuMepe amuiassl)y». Pazutue
YMEHHUSI OOBICHATH Pe3yJbTaThl OMOJOTHYECKUX
SKCIIEPUMEHTOB

O0600marmuii ypok

CaMOCTOSITETbHBIA KOHTPOJIb U KOPPEKIUS




y4eOHOMN JesITeIbHOCTH C UCTIOJIB30BaHUEM BCEX
BO3MOJKHBIX PECYPCOB ISl TOCTUKEHUS
MIOCTaBJICHHBIX 1IeJIeH U pealin3ally MJIaHOB
NEeSTENIbHOCTH. JleMOHCTpalys HaBbIKOB
no3HaBaTesbHOI pedrexcun. [IponykTuBHOE
o0IIeHue U B3aUMO/ICHICTBHE B TpOLIECcCe
COBMECTHOH y4eOHOIl 1eTeIbHOCTH C YUETOM
MO3UIIMH IPYTUX YYACTHUKOB JIEATEIIbHOCTH.
JleMoHcTpanus BIageHusl I3bIKOBBIMU
CpEICTBaMU. Y BEPEHHOE I10JIb30BAHNE
OHMOJIOrMYeCKON TePMUHOJIOTHUEH B TIpeesiax
M3Y4YEHHOI'O MaTepuaa TEMBI

Hyxneunoseie kucinotel: [JHK u PHK.
Oco0eHHOCTH CTPOCHUS B (DYHKITHH.
Hyxneorna. [Ipunaiun
KomIuieMeHTapHoctu. Penmukanusa JJHK.
Posb HyKJIIEMHOBBIX KUCIIOT B peaau3alu
HacJIeICTBEHHOW nH(popmanuu. I'en

OnpeneneHre OCHOBOMOJIAralOIIMX MOHSATUI:
HYKJICMHOBBIE KUCJIOTBHI,
N€30KCUPUOOHYKIIEUHOBAs KUCIIOTA,
PpUOOHYKIIEMHOBAS KUCIOTA, HYKJICOTH I, TPUHITUTI
KOMILIEMEHTAapHOCTH, reH. [IpoaykTuBHOE
o0l1IeHrEe U B3aUMO/ICHCTBUE B TIPOIIECCE
COBMECTHOH y4eOHOIl 1eATeTbHOCTH C YUETOM
MO3UIMN JPYTUX YYACTHUKOB AEATEIbHOCTH MPU
00CYXXJIEHIH CTPOCHUS U PYHKINI HYKJICHHOBBIX
KucIoT. Pemenne OM0I0ruyecKux 3a1ad B MEIx
noaroToBku Kk EI'D. Pa3sutne nmo3HaBaTeIbHOTO
MHTEpeca K U3Yy4EHHUI0 OMOJIOTHH B TIpOliecce
W3Yy4YeHHs JOTOJHUTEIBHOTO MaTeprana yueOHuKa

Posb HykI1€0THI0B B OOMEHE BEILIECTB.
ATO®. I'maponns. Makpoapruyeckue
cBsa3u. AT® kak yHUBEpCaJIbHBII
aKKyMYJISITOp SHepruu. MHoroobpasue
MOHOHYKJIEOTUIOB KJIETKH. BuTaMuHbI

Ornpezenienre 0OCHOBOMOJIATAIONTUX TTOHSTHIA:
AT®, runponus, MaKpo3pPruiuecKue CBssH,
BUTaMHUHBIL. [IponykTUBHOE OOIICHHE U
B3aMMO/ICHCTBUE B IIPOLIECCE COBMECTHOM
y4eOHOM JAEATETHHOCTH C YYETOM MO3UIIMK IPYTUX
YYaCTHUKOB JAESITETFHOCTH TIPU 00CYKIEHUU
BOIIPOCOB O0ECTICYCHUS YETOBEKOM CBOUX
NOTPeOHOCTEH B SHEPTUU M BUTAMHUHAX.
CamocrosTenbHast ”HPOPMAIIMOHHO-
MO3HABATENIbHAS I€ATEIbHOCTD C PA3JIMYHBIMU
HWCTOYHUKAMHU UH(POPMAILIUU O POIH HYKJICOTHUIOB
Y BUTAMHUHOB B OCYIIIECTBJICHUH MPOLECCOB
KU3HEIESTEIIbHOCTH, €€ KPUTHYECKas OIICHKA 1
uHTepnpetanys. DopMupoBaHre COOCTBEHHOM
MO3HUILIMH 10 OTHOILIEHHIO K OHOJIOTrMUECKOM
nH(pOpMaLIUY, TTOTy4aeMOU U3 pa3HbIX
ncrouyHukoB. Mcnonb3oBanne cpencts UKT st
MOATOTOBKH COOOIICHU, TIOIKPETIIICHHBIX
MyJbTUMEANanpe3eHTanusMu. Pazpurue
[03HABATEIHLHOTO UHTEPECA K U3YUECHUIO
OHOJIOTUH B MpoIlecce U3yUeHus
JIOTIOJTHUTEIHLHOTO MaTeprasa yaeOHUKa

Bupycel — HekseTouHast opma KU3HH.
Mmuoroo6pasue BupycoB. JKuzHeHHbIe
LUKJIBI BUpYCOB. [IpodpunakTika
BUPYCHBIX 3a00jeBaHuil. Bakiuna.
HanoTtexHonoruu B OMOJIOTHH.

Omnpezenenre 0OCHOBOTIOATAIONTUX TIOHSITHIA:
BHUpPYCHI, BakiuHa. [IporykTHBHOE 00IIIEHUE U
B3aUMOJICHICTBHE B ITPOIIECCE COBMECTHOM
y4eOHOI AEATeNbHOCTH C YY€TOM MO3HINN
JIPYTUX YYACTHUKOB JIEATEIHLHOCTH MPHU




PeTpoBupychl - HapyIIUTETU OCHOBHOTO o0cyXIeHIUH MPOOIEMbI TPOUCXOXKICHUS BUPYCOB

npaBuiIa MOJIEKYISIPHOM OHOJIOTHH

Y MIPUYHH, HA OCHOBAHUU KOTOPBIX UX OTHOCST K
JKUBBIM opranu3mam. CaMOCTOSITEeNIbHAS
MH(OPMAIIMOHHO-TIO3HABATENIbHAS JESATEILHOCTD C
Pa3IMYHBIMU UCTOYHUKAMH HH(OpMALIUU O
BHpYCaxX U UX KU3HECHHBIX IUKJIAX, €€
KPUTHUYECKAs OLIEHKA U UHTEPIIPETalUs.
dopmupoBaHue cOOCTBEHHOH MO3UIIH 10
OTHOINICHUIO K Onosiornyeckoit nuupopmanuu,
MOJy4aeMOM U3 pa3HbIX HCTOYHUKOB. Pemenue
OMOJIOTMYECKHUX 3a7a4 B [[EJISIX HOATrOTOBKU K EI'D.
Pa3ButHe no3HaBaTeIbHOTO HHTEPECA K U3YUCHHIO
OHOJIOTUH B MpoIiecce AOMOIHUTEIHHOTO
MaTtepuasa yueOHuKa

Oo6o06maromuit ypok

CaMocCTOsATENbHBINA KOHTPOJIb U KOPPEKLIUS
y4eOHOM! JEeSATENbHOCTH € UCII0JIb30BAaHUEM BCEX
BO3MOKHBIX PECYPCOB Il JOCTUKCHUS
[IOCTaBJICHHBIX 1IeJIel U pealn3ally IJIaHOB
NEeATENIBHOCTH. JIeMOHCTpaLysl HaBbIKOB
no3HaBaTesIbHOH pedexcun. [IponykTuBHOE
o0111eHue U B3auMo/IeiicTBHE B IpoLiecce
COBMECTHOH y4eOHO 1eATENbHOCTH C YUETOM
NO3ULUI IPYIUX yYaCTHUKOB AEATEIbHOCTH.
JleMoHcTpanus BIaAeHUs! SI3bIKOBBIMU
CpEICTBaMU. Y BEPEHHOE I10JIb30BAHNE
OMOJIOrM4eCKON TEPMUHOJIOTHEN B IIpeienax
V3YyYECHHOU TEMBI

Pa3nea 3. Knerounsiii yposensb (18 yacos)

OcHOBHOE coiepKaHUE TI0 TeMaM

XapaKTepI/ICTI/IKa OCHOBHBIX BHUJ0B ACATCIBHOCTU
yqamuxces

OO61as xapakTepuCcTHKa
KJIETOYHOT'O YPOBHS
opranuzaruu. OO1Ire CBeIEHUS O
kierke. Llutonorus — Hayka o
KJIeTKe. MeTobl n3ydeHus
kietku. Knerounas reopus

CamMocTosATenbHOE oNpeeseHue 11eu yueOHoi
JIESATEIIBHOCTH U COCTaBIIEHUE ee Ia”a. OnpenencHue
OCHOBOIOJIATralOIUX MOHATHI: IIUTOJIOTHSI, METOIbI
W3YYEHHUS KIIETKHU, YIAbTPalEeHTPUPYTHpOBaHHUE, KIIETOUHAS
teopus. [IpoaykTuBHOE OOIIIEHNE U B3aUMOJICUCTBHUE B
MIPOLIECCE COBMECTHOM y4eOHOM NEATENHHOCTH C yYETOM
MO3UIUI IPYIUX YYaCTHUKOB AESITEIbHOCTU IPU
00CyX/IeHUH MPOo0JIeM CO3JaHUS KJIETOYHOM TEOPHH.
CamocrosiTensHas HHPOPMAITMOHHO-TIO3HABATEIbHAS
JESTENILHOCTD C Pa3IMUYHBIMHA UCTOYHUKAMU WH(OpMaIUN
00 OCHOBHBIX 3Tanax pa3BUTHUS LIUTOJIOTHH U €€ METOAAX.
dopmupoBaHre COOCTBEHHOH MO3UIMH MO OTHOIICHHIO K
OuooruuecKoi HHPopMaIH, MoJIydaeMoi U3 pa3HbIX
nctouHnkoB. Micnonb3oBanue cpencts KT s
MOATOTOBKU MH(POPMAITMOHHOTO COOOIICHUS 1
MyJIbTUMEANANpe3eHTauuu. OBIageHe METO1aMU
HAyYHOTO MO3HaHUs, UCTIOIb3YEMbIMU MPU OMOJOTHUYECKUX
UCCIIEIOBAaHMSIX, B IIPOLIECCE BBHIMOJIHEHHS Ja00paTOPHBIX
paboT «TexHnKa MUKpOCKONMpOoBaHUI» U «CpaBHEHHE
CTPOCHUS KJIETOK PAaCTCHUH, )KUBOTHBIX, IPUOOB U OaKTepuit
101 MUKPOCKOIIOM Ha F'OTOBBIX MUKPONpENapaTax u ux




onucaHuey». Pa3BuTHe MO3HABATEILHOTO HHTEPECA K
U3y4EHHUIO OMOJIOTHH B MPOIIECCE U3YUCHHUS
JIONIOJIHUTEIBHOIO MaTepraa yueOHUKa

Crpoenue kietku. CX0OACTBO
MPUHIIMIIOB TOCTPOCHUS KIIETKHU.
OCHOBHBIE YaCTU U OPTaHOU/IbI
KJIeTKY, ux ¢pyHkiuu. Knerounas
(uta3maTuyeckas ) MeMOpaHa.
Knerouynas crenka.
I'mukokanukce. @yHKuuu
KJIETOYHOU MEMOpaHBbI.
DHI0UMTO3: (HaronuTo3 u
nuHOLMTO3. Perenus.
[uromiazma: ruajioriasma u
opranoufsl. Llutockener.
Kiterounsiii nenrp. Llentpuonu

OnpezneneHyue OCHOBONOIATAIOMIMX TIOHATHN: KJIETOUHAs
CTEHKa, IIIMKOKAJIMKC, SHAOLUTO3, peLenlys, THajomnia3ma,
LIUTOCKEJIET, KIETOUHbIN LIEHTP, LIeHTpHoiau. [IpoaykTuBHOE
oOI11eHre U B3aUMO/IEHCTBHE B IIPOLIECCE COBMECTHOM
y4eOHON JEATENBHOCTH C YYETOM MO3ULIUI APYTUX
YYaCTHHUKOB JEATEIbHOCTU IPU 00CYKICHUU CTPYKTYP
KJIETKH U X ¢yHkuuid. OBiaseHne MeToJaMu HayYHOT O
MO3HAHUS, UCIIOJIB3YEMBIMU IIPU OHOJIOTUYECKHUX

M CCJIEJOBAHMSIX, B IIPOLIECCE BHIIIOJHEHUS J1a00OpaTOPHOU
pabotbl «HabmoieHue ma3mMonusa 1 Aeria3mMmoinsa B
KJIETKaX KOXKHUIIBI JIyKa». Pa3BuTre yMeHUs OOBACHATD
pe3yiabTaThl OMOIOIMYECKHUX 3KCIIEPUMEHTOB. Pa3zBuTHe
[I03HABATEJILHOIO UHTEpECa K U3yUEHUI0 OMOJIOTUH B
npolecce U3y4eHus JONOJHUTEIbHOIO MaTepraa
yueOHUKa

OCHOBHBIC YaCcTH U OpraHon bl

KJIETKH, UX QyHKIUU. PuOocomel.

Snpo. SAnepHas obonouka.
Kapunonnaszma. XpomaruH.
S npeiku. ['MCTOHBI.
Xpomocomsl. Kapuorur.

Ctpoenue u GyHKIIMH XPOMOCOM.

OHJ0MJIa3MaTUYECKas! CETh:
[IepoxoBaTasi v IJIaaKasl.
XpOMOCOMHBII HA0Op KIIETKU
(xapuoTHN)

OnpeneneHne OCHOBONOJIATAIOIINX TOHATUI: siiepHas
00oJ104Ka, KapuoIuia3Ma, XpOMaTHH, SIPHIIIKU, TUCTOHBI,
XPOMOCOMBI, KAPUOTHII, SHAOIIa3MaTUYECKas! CETh:
niepoxoBaTas U riajkas, pudocomsl. [IpoaykTuBHOE
oOI11eHre U B3aUMO/IEHCTBHE B IIPOLIECCE COBMECTHOM
y4eOHOM JEATENILHOCTH C yYETOM MO3ULIUHI APYTUX
YYaCTHHUKOB JIEATEIbHOCTU IPU 00CYKICHUU CTPYKTYP
KJIETKH U UX QyHKIUA. Pa3BuTHe 03HaBaTEILHOTO
MHTepeca K U3y4eHHI0 OMOJIOTHHU B IIpoliecce U3ydeHus
JIONIOJIHUTEIBHOTO MaTeprana yueOHUKa

OCHOBHBIE YaCTU ¥ OPTaHOM bl
KJIeTKH, uX ¢pyHkuuu. Kommeke
INonbxu. JInzocomsel. Bakyoonu.
TypropHoe nasnenue. EquncTso
MEMOpaHHBIX CTPYKTYpP KIETKH

OnpezneneHre 0OCHOBONOJIATAOMIUX MOHATHN: KOMITJIEKC
I"onb Ky, TM30COMBI, BAKyOJIH, TYPrOPHOE J1aBIICHUE.
[TponykTuBHOE OOLIEHNE U B3aUMOJIEHCTBHE B MpoOLIEcce
COBMECTHOM y4eOHOMN AeATENbHOCTH C YU€TOM MO3ULUI
JIPYTUX YYaCTHUKOB JIEATETLHOCTH TIPU OOCYXKICHUN
CTPYKTYp KJIETKH U uX (pyHKIMHA. CaMOCTOSATEIbHAS
HHq)OpMaHHOHHO-H03HaBaTeJ'II>Ha$I JACATCIIBHOCTh C TEKCTOM
yueOHUKa, ee aHaJIu3 U uHTepnperanus. CpaBHUBaHHE
M3y4aeMbIX 00beKTOB. OBlaileHuEe METOJAMU HAy4YHOTO
MO3HAHUS, UCTIOIB3YEMbIMU MTPH OHOJIOTMYECKHX
UCCJIEIOBAaHMSIX, B IIPOLIECCE BBINOJIHEHHS Ja00paTOPHOI
pabotsl «IIpuroToBienue, paccMaTpUBaHUE U OIMCAHUE
MUKpOTIpENnapaToB KJIETOK pacTeHui». Pa3Butue
MO03HABATEILHOTO HHTEpeCca K N3Y4YEeHUIO OMOJIOTHH B
nporecce U3y4eHus JONOIHUTEIbHOIO MaTepraa
yuyeOHHKa

OCHOBHBIE YaCTH U OPTaHOUIBI
KJIETKH, UX (QYHKIIHH.
Muroxonapuu. [Inactue.
OpraHou/ibl IBH>KEHHUSL.
KnerouHble BKIIIOUEHUS

OnpeneneHre OCHOBOMNOJIAralOIIUX MOHSATHM,
XapaKTepU3YIOIINUX 0OCOOCHHOCTH CTPOSHUS MUTOXOHIPUIA U
TJIACTH: KPUCTHI, MATPUKC, TUIAKOUIBI, TPAaHbI, CTPOMA.
Ornpezenenye MOHATUN: OPTaHOU/IbI IBUKEHU S, KIIETOYHBIE
BKTFOYeHUS. [IpoykTHBHOE 00IIIeHNEe U B3aUMOICUCTBHUE B
MPOIIECCE COBMECTHOM YUEOHOU IEATEIBHOCTH C y4ETOM
MO3UIIMN IPYTUX YYACTHUKOB JIEATEIBbHOCTH NPH




00CYX/IEHUU KJIETOUHBIX CTPYKTYpP. ApryMeHTanus
coOcTBeHHOro MHEeHHs. OBlaZieHne METOIaMU Hay4YHOTO
MO3HAHUS, UCIIOJIB3YEMBIMU IIPU OHOJIOTUYECKHUX
HCCIJIEJOBAHMSIX, B IPOLIECCE BBIIIOJIHEHUS J1a00paTOPHOI
pabotbl «HabmroieHne JBMKEHUS IUTOIIa3Mbl Ha IPUMeEpeE
aucTa 3no01en». Pa3Butue ymeHust OOBSCHATD PE3yNIbTaThl
OMOJIOTMYECKUX SKCIIEPUMEHTOB. Pa3Butue
[I03HABATEJILHOIO MHTEpECa K U3yUEHUIO OMOJIOTUH B
nporecce U3y4eHus JONOJHUTEIbHOIO MaTeprana
yueOHUKa

OCOOCHHOCTH CTPOCHUS KIIETOK
MPOKAPUOTOB U 3YKAPHOTOB.
Crnopsl OakTepuii

Omnpenenenre OCHOBOMOJATAIOIINX MMOHATUH: TPOKAPUOTHI,
AYKapUOTHI, criopbl. [IpoaykTHBHOE O0IIeHNE U
B3aMMOJICHCTBUE B IIPOIIECCE COBMECTHON yueOHOM
JIEATETLHOCTH C YYETOM MO3UIUI APYTUX YUaCTHUKOB
JESTEIILHOCTH MPU 00CYKACHUH OCOOEHHOCTEH CTPOCHUS
KJIETOK MPOKapUOTOB U 3yKapuoToB. CaMocTosATEIbHAS
MH(OPMaLIMOHHO-TIO3HABATENbHAS AESITETbHOCTD C
Pa3IMYHBIMYU HCTOYHUKAMH WH(OpManuu 00 apxesx u
MpaBUIax NPOQPIIAKTUKY OaKTepHaAIbHBIX 3a00JIeBaHUl, e
KpUTHUYECKasl OLIEHKa U uHTeprpeTanus. DopmupoBanue
COOCTBEHHOM MO3UIIMHU MO0 OTHOIICHUIO K OMOIOTUYECKOM
nH(pOpMaIKHU, TOJIy4aeMOM U3 Pa3HBIX UCTOYHHUKOB.
OBnageHne MeTo1aMi HAy4YHOTO TIO3HAHUS,
MCIIOJIB3YEMBIMH TPU OMOJIOTHYECKUX HCCIICIOBAHUS, B
MIpOLIeCcCe BBIMIOJIHEHUS TabopaTopHOii paboThl «CpaBHEHUE
CTPOCHHUSI KJIETOK PACTEHUM, )KUBOTHBIX, TPUOOB 1
OakTepuit». Pa3BuTHe Mo3HaBaTeIbHOTO HHTEPECA K
M3Y4YEHHIO OMOJIOTHHU B MIPOLIECCE U3YUEHUS
JIOTIOJTHUTEILHOTO MaTepuana yueOHuKa

O06o0maromuii ypok

CamMocToATeIbHBIH KOHTPOJIb U KOPPEKLUs yueOHOU
JEATEIIBHOCTH C UCIIOJIb30BAHUEM BCEX BO3ZMOXKHBIX
PECYPCOB JUIs JOCTUKEHUS TIOCTAaBICHHbIX Lieel 1
pean3alyi IIaHOB JAeSITeNbHOCTH. JleMoHCTpanus
HABBIKOB MO3HaBaTeabHON peduiekcun. [IpoaykTuBHOE
oOI11eHre U B3aUMO/IEHCTBHE B IIPOLIECCE COBMECTHOM
yueOHOM NeATENIbHOCTH C yYETOM MO3ULIUHI APYTrUX
YYaCTHUKOB JESITEIBHOCTH. JleMOHCTpanys BlIaJieHUs
A3BIKOBBIMH CPEACTBAMH. Y BEPEHHOE M0JIb30BaHUE
OMOJIOTNYECKOI TEPMUHOJIOTHEN B IIpeieNiaX U3y4eHHOTO
MaTepuasa TeMbI

KuznenesTenbHOCT KIETKH.
OOMeH BellecTB U MpeBpalleHre
SHEPIuu B KiIeTke. MeTabosn3m:
aHaboIM3M U KaTaboInu3m

Omnpenenenre OCHOBOMONATAIOIINX MOHSATHI: OOMEH
BEIIIECTB, YHEPTETUUECKUIT OOMEH, TIJIaCTHYECKU OOMEH,
MeTabomu3M. [IponykTuBHOE 00IIIEHNE U B3aUMOJICHCTBHUE B
MPOIIECCE COBMECTHOU YUEOHOM ACATEIHHOCTH C yUETOM
MO3UIUH IPYTUX YYaCTHUKOB ACSITEILHOCTU MIPU
00CyXIeHIH TIPOIIecCOB KIIeTKU. CaMOoCTOATENbHAS
nH(OPMAIIMOHHO-TIO3HABATENbHAS AESITETFHOCTD C
pa3IMYHBIMU UCTOYHHKAMU HH(opManu 00 oOMeHe
BEIIECTB U MPEBPAIICHUH SHEPTUHU B KIETKAX Pa3IMUHBIX
OpPraHU3MOB, €€ KPUTHYECKAs OIICHKA U UHTEPIPETAIIHS.
dopmupoBaHUE COOCTBEHHON TTO3UIINH 10 OTHOIIEHUIO K
Omosornueckor nH(OpMaIHU, TOJIYIaeMON U3 Pa3HBIX




ncrouHukoB. cnonb3oBanue cpencts UKT mis
MOATOTOBKH WH(OPMAIIMOHHBIX COOOIICHUI 1
MyJIbTHMEIHAIIPE3CHTAINH. Pa3BuTHE TO3HABATEIHHOTO
WHTEpeca K U3YYCHUIO OMOJIOTHUH B TIPOIECCE N3YUCHHUS
JIOTIOJTHUTEIILHOTO MaTepraia yueOHHKa

DHepreTUYecKuii u
MJIaCTHYECKUN 0OMeH. [ mukonms.
Knerounoe npixanue. [uki
KpeOca. JlprxaTenpHas 11emb.
OKuCIHUTENbHOE
dbochopuupoBanue. CrimpToBOE
OpoxeHue

OnpezneneHyre OCHOBOIOJIAralOMIMX MOHATHH: TIIUKOJINU3,
KJIETOYHOE JbIxaHue, Luki Kpebca, npixaTenbHas Lelb,
okucnuTensHoe GochopmimpoBanue. [IpoaykTuBHOE
oOI11eHre U B3aUMO/IEHCTBHE B IIPOLIECCE COBMECTHOM
y4eOHOW JEATENIBHOCTH C YYETOM MO3ULIMI APYTUX
YYaCTHHUKOB AEATEIbHOCTU IPU 00CYXIEHUH 0COOEHHOCTEH
HHEPTreTUYECKOTr0 0OMEHa B KJIETKaX Pa3IMUYHbIX
opranu3MoB. CamocTosTenbHast HHHOPMaIMOHHO-
II03HABATENIbHAS JEATENIBHOCTD C Pa3IMUHbIMU
UCTOYHHUKAaMU UH(OpPMAINK, €€ KpUTHUECKas OLIEHKa U
uHTeprpeTanus. PopMupoBaHue COOCTBEHHON NO3ULMU 110
OTHOILEHHIO K OMOJI0rHuecKoi HHPOpMAaLIUK, [TOTydaeMoil
U3 pa3IMYHbIX UCTOYHUKOB. Pa3BUTHE 1103HABATEIHHOIO
MHTEpeca K U3y4eHHI0 OMOJIOTHH B IIpoliecce U3yUeHUs
JIONOJHUTEILHOTO MaTeprana yueOHUKa

THIIBI KJIIETOYHOT'O ITUTAHUS.
ABTOTpOGBI U TETEPOTPOPHI.
XemocuHTe3. @OTOINU3 BOMLI.
[uxn KanbBrHA

OnpezneneHre 0CHOBOIOJATAIOIIMX TOHSATHNA: THIIbI
KJICTOYHOTO NMUTaHHSA, aBTOTPOQBI 1 TETEPOTPOQBI,
XeMOCHHTe3, poTocuHTe3. [IpoaykTuBHOE 00ILIeHNE U
B3aMMO/ICHCTBHE B TIPOIIECCE COBMECTHOM yueOHOM
JESTEIBbHOCTH € YYETOM MO3ULMHA APYrUX yYaCTHUKOB
JeSITEJIbBHOCTH NPU O0CYXAEHUU TUIIOB KJIIETOUHOTO
nutanus. CaMocTosTeNbHAs MH()OPMAIIMOHHO-
MO03HABATENIbHAS JESATENIbHOCTD C Pa3IMUYHbIMU
UCTOYHHKAMU UH()OPMAIIIH O MPOLIECCax XEMOCUHTE3a U
¢doTocuHTE3a, €€ KPUTHUECKAs OIICHKA M MHTEpIpeTarusl.
dopmupoBaHre COOCTBEHHOH MO3UIMH MO OTHOILICHHIO K
OMoI0rnuecKor HHPOpMAINH, TOJIy4aeMOM U3 pa3HbIX
UCTOYHUKOB. Pa3BuTHE MO3HABAaTENFHOIO HHTEPECA K
U3y4eHHIO OMOJIOTHH B IIPOIIECCe U3YUEHHUs
JIOTIOJIHUTEIIBHOTO MaTepraia yyeOHUKa

I'en. Xpanenue, nepenayda u
peanu3anys HacleICTBEHHOM
uH(pOpMaLUU B KIIETKE.
I'enetnueckuit kox. MaTpuyHslii
cunte3. Cuntes 6enka. [lomucoma

OrnpesiesieHre OCHOBOTIOJIATAIONIUX MTOHSITHI: TeHETUUECKHUI
KO/Jl, KOJOH, aHTUKOJIOH, TPAHCKPHUIILIHS, CIUIACHHT,
MIPOMOTOP, TEPMUHATOP, TPAHCIISIIIUS, CTOI-KOJIOH,
nonucoma. [IpoaykTuBHOE 0OIIIEHNE U B3aMOJICHICTBHE B
MPOIIECCE COBMECTHON YU€OHOM JACATEIHHOCTH C yUETOM
MO3ULIMNA IPYTUX YYACTHUKOB JIEATEIbHOCTH MPU
00CyX)1eHUU 0COOEHHOCTEH TIaCTUYECKOr0 OOMEHa B
KJIETKE Ha mpuMepe OnocuHTe3a 6enkoB. CaMoCTOsTENbHAS
WH(pOpPMaAIMOHHO-TTIO3HABATEIbHAS ACITEIHHOCTD C
Pa3IMYHBIME UCTOYHUKAMU MH(OPMALIUY O MEXaHU3MaX
nepeIaun U peayin3aliiy HaclaeICTBeHHOW HHpOpMaIiy B
KJIETKE, €€ KpUTHUECKas OLICHKA U MHTEpIpeTaLHsl.
dopmupoBaHre cOOCTBEHHOM MO3HUITMH IO OTHOIIEHUIO K
Ouonornueckoi HHGopMaINH, MOJIyIaeMOi U3 pa3HbIX
HMCTOYHHUKOB. PerieHne OMOIOrn4ecKrx 3a1ad, CBsI3aHHbBIX C
ONpeIeJIEHUEM MOCIIEI0OBATEIbHOCTH HYKJIIEMHOBBIX KUCIIOT
Y YCTAHOBJICHMEM COOTBETCTBUI MEXIY HEM 1




MIOCJIEI0BATEIbHOCTHIO AMHHOKHUCIIOT B IenTuae. Pa3surue
MO3HABATEILHOTO HHTEpECa K N3YUYEHUIO OMOJIOTHH B
nporecce U3y4eHus JOMOTHUTEIFHOTO MaTepHraia
yueOHUKa

Perynsmus TpaHCKpUIITUU U
TPAHCIISIIUU B KJIETKE U
opranusme. ['enomuka. Biausinue
HAapKOT€HHBIX BELIECTB Ha
MIPOIIECCHI B KJIETKE

Omnpenenenre OCHOBOMOJATAIOIINX MOHATHI: OMEPOH,
CTPYKTYpHBIE F'€HbI, IPOMOTOP, OIIEPaTOp, PEIPECCOP.
[TocTpoeHre MEHTaILHON KapThl, OTpakarolei
MOCJIEIOBATEIBHOCTD MPOIIECCOB OMOCHHTE3a OellKa B
KJIETKE U MEXaHU3MOB ux perynsauuu. [IpogykrusHoe
0OLIEHNE U B3aUMOJIEHCTBHUE B IIPOLIECCE COBMECTHOM
y4eOHOM NeATENLHOCTH C yYETOM MO3ULIUHI APYTUX
YYaCTHHUKOB JEATEIbHOCTU MPU 00CYKICHUH BIUSIHUS
HApKOTEHHBIX BEIIECTB Ha MPOIECCHI B KIIETKE.
CamocTtosTenpHas HHPOPMAIIMOHHO-TI03HABATEIbHAS
JESTENIbHOCTD C Pa3IMYHBIMU UCTOYHUKAMH UH(OpPMALIUU O
perysun OMOCHHTEe3a OeJKa B KJIETKE, €€ KpUTHYeCKast
OIICHKa U uHTepnpeTanus. PopMupoBaHue COOCTBEHHON
MO3HIIMY TI0 OTHOILICHUIO K OMOIOTHYEeCKON HH(OpMAIIHH,
MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB. Pa3zBuTue
[I03HABATEJILHOIO MHTEpEca K U3yUEHUI0 OMOJIOTUH B
MpolLecce U3yYeHHs TOMOTHUTEIBHOTO MaTepuaa
yueOHHUKa

Kierounslii nukit: nuaTepdasza u
genenue. AmonTos. MuTo3, ero
da3bl. buonoruueckoe 3HaueHHE
MHUTO3a

OnpeneneHne OCHOBONOJIATAIOIIUX ITIOHATUI: MUTO3,
YKU3HEHHBIN IUKJI KJICTKU, HHTEepda3a, mpodasa, meradasa,
aHadasza, Tenodasa, peayrnianKanus, XpoMaTHIbl,
LEHTPOMEPA, BEPETEHO JIEIECHUSI, aMUTO3, AIIONTO3.
[TpoaykTHBHOE O0IIEHHE U B3aUMOJIEHCTBUE B IpoLecce
COBMECTHOM y4eOHOH 1eATEIbHOCTH C YUETOM MO3HUIINN
JPYTUX YYaCTHUKOB JEATEIILHOCTH MPHU 00CYKICHUN
BOIPOCOB MUTOTHYECKOTO JIEJICHUS KIETKH.
CamocrosTenbHas HHPOPMALMOHHO-TI0O3HABAaTEIbHAS
JeSITENIbHOCTD C Pa3IMYHbIMU HCTOUHUKAMU MH(OpMaluu
00 0COOEHHOCTSIX KJIETOUYHOr0 LKA Y Pa3IuYHbIX
OpraHU3MOB, €€ KpUTHYECKAasl OLIEHKA U MHTEPIPETaIusl.
dopmupoBaHre COOCTBEHHOH MO3UIMH MO OTHOILIECHHIO K
Ouonoruueckor HHPopMaIim, MoJrydaeMoi U3 pa3HbIX
VCTOYHUKOB. PazBuTne no3HaBaTeIbHOTO MHTEPECA K
M3Y4YEHHIO OMOJIOTHHU B MIPOLIECCE U3YUEHUS
JIOTIOJTHUTEIILHOTO MaTepraia yueOHuKa

Met103, ero MEXaHU3M U
OMOJIOTMYECKOE 3HAUCHHE.
Konsproranus xpomocom u
KpoccuHrosep. CoMaTuueckue u
IIOJIOBEIC KIIETKH. ['ameTorenes

OnpeneneHre OCHOBOMOJIArAIOIIUX MOHATHI: MEH03,
KOHBIOTALINsl, KPOCCUHIOBEP, TaAMETOIE€HE3, CIIEPMATOICHES,
OoreHes, (a3pl raMeTOreHes3a: pa3sMHOXKEHHs, pOCTa,
co3peBanus, (haza popmMupoBaHUS, HAPABUTEIILHBIC
tenpna. IlocTtpoeHne MeHTanbHOM KapThl TOHATUH,
OTPaXKAIOILEH CYIIIHOCTB I10JI0BOT0 Pa3MHOKEHHUS
opranu3MoB. [IpogykTuBHOE OOIIIEeHNE U B3aUMOICHCTBHE B
npolecce COBMECTHOM yueOHOH 1eSTeNbHOCTH C yYETOM
MO3HULIMN IPYTUX YYaCTHUKOB JIEATEIBHOCTH IPH
00CYX/IEHUHU BOIIPOCOB MEHOTHYECKOTO JEJIEHUS KIETKH.
OBitaieHre MeToJaM1 HAyYHOTO TTO3HAHHUS B IIPOLECCE
CpPaBHUBAHMA IIPOLIECCOB MUTO3a U MEH034, ITPOLIECCOB
00pa30oBaHUs MYKCKUX M KEHCKUX MOJIOBBIX KJIETOK Y




yesloBeka. Pa3BuThe mO3HABaTEIBbHOIO MHTEPECA K
U3y4EHHUIO OMOJIOTHH B MPOIIECCE U3YUCHHUS
JIONIOJIHUTEIBHOIO MaTepraa yueOHUKa

O6o06maromuit ypox

CamMocTosATeIbHBIH KOHTPOJIb U KOPPEKLIUS yueOHOU
JESATEIIBHOCTH C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX
PECYPCOB Ul JOCTUKEHUS TIOCTABIEHHbIX LIETIEeH U
peanu3anys IJIaHOB JeSATEIbHOCTH. JleMOHCTpanus
HaBBIKOB T03HaBaTeNbHON pedaexcun. [IpoaykTrBHOE
oOI1eHre U B3aMMO/IEHCTBHE B IIPOLIECCE COBMECTHOM
y4eOHOW JEATENIBHOCTH C YYETOM MO3ULIMI APYTUX
YYaCTHUKOB JEATEIBHOCTU. JleMOHCTpanus BiaJeHUs
A3BIKOBBIMU CPEACTBAMU. ¥ BEPEHHOE I10JIb30BaHUE
OMOJIOTUYECKON TEPMUHOJIOTHEH B TIpeiesiaXx H3y4eHHON
TEMBI

Ob6o06uaromuit ypok-
KOH(EpCHIIHS

[TponykTHBHOE O0ILIEHHE U B3aUMO/JIEHCTBUE B ITpOLIECcCe
COBMECTHOHN y4eOHOM JEATEIBHOCTH C YU€TOM TO3HINI
JPYTUX YYaCTHUKOB JeATENbHOCTH. CaMOCTOSITENbHAS
MH(}OpPMaLMOHHO-TIO3HABATENbHAS AESTEIbHOCTD C
pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUK, €€ KpUTHYECKast
OlLlIeHKa U nHTepnperanus. PopMupoBaHue coOCTBEHHOM
MO3MILIMHU IO OTHOLIEHUIO K OMOI0rn4Yeckoi MHpopMauu,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB. lcnonb3oBanue
cpenctB KT B pelieHMM KOTHUTUBHBIX,
KOMMYHHMKATUBHBIX U OpraHU3allMOHHbIX 3a/1a4. OBlajeHue
METOJaMU HAYYHOI'O IIO3HAHUS, UCIIOJIB3YEMBIMU TIPU
OMOJIOrMYECKUX UCCIIEA0BAHUAX, B IPOLIECCE BHIMOTHEHUS
nabopatopHbIX paboT. Pa3BuTHe yMEHUS OOBICHSITD
pe3yJbTaThl OMOJOTUYECKUX IKCIIEPUMEHTOB. PereHue
Ouosiornyeckux 3a1ad. Pa3BuTHe mo3HaBaTeIbHOTO
MHTEpeca K U3Y4YEHUI0 OMOJIOTUH B IPOLIECCE N3YUECHHUS
JIOTIOJIHUTEIBHOTO MaTepraia yueOHHUKa.

O6o0maromuii ypok-
KOH(pepeHIHs

[TponykTuBHOE OOLIEHNE U B3aUMOJIEHCTBHE B MpoOLIEcce
COBMECTHOM y4eOHOMN AeATENbHOCTH C YU€TOM MO3ULUI
JIPYTUX YYaCTHUKOB JIeATeNbHOCTH. CaMoCTOsITeNbHAS
UH(OPMALMOHHO-TI03HAaBaTeIbHAS S TEIbHOCTD C
pa3IMYHBIMU UCTOYHUKAMH UH(OpMaLUY, €€ KpUTUYEeCKas
OlLIeHKa U uHTepmperaius. PopMupoBaHue cOOCTBEHHON
MO3UIMH 110 OTHOILIEHHUIO K OMoornyeckoi nHpopManuu,
MI0JIy4a€MOM U3 pa3HbIX HCTOYHUKOB. Vcnonb3oBanue
cpenctB UKT B pelieHnn KOTHUTHUBHBIX,
KOMMYHHMKAaTUBHBIX M OpraHU3allMOHHBIX 3a1a4. OBlagcHNue
METOJIJaMU HAYYHOT'O TO3HAHUS, UCIIOJIb3YEMBIMH ITPU
OMOJIOTUYECKUX UCCIIEIOBAHUSX, B IIPOLIECCE BHIMOIHEHUS
nmabopaTopHBIX paboT. PazButre ymeHus oObsICHATH
pe3yabTaThl OMOJIOIMYECKHX SKCIIEPUMEHTOB. Perenue
Ouonoruueckux 3agad. Pazpurre no3HaBaTeNbHOTO
MHTEpeca K U3y4eHHUI0 OMOJIOTHH B IIpoliecce U3yUeHUs
JIOTIOJTHUTEIILHOTO MaTepuasna yueOHuKa

Opranuzanus noarotoBku k EI'D

[TponykTHBHOE OOIIIEHHE U B3aUMOJIEHCTBUE B MpOILEcce
COBMECTHOM y4eOHOH eATeIbHOCTH C YUETOM MO3UIINNA
JIPYTUX YYaCTHUKOB JIeATENbHOCTH. CaMOCTOSITENbHAS
MH(pOPMALMOHHO-TI03HABATEIbHAS JESITEIbHOCTD C




pasIMYHBIMU UCTOYHUKAMU UH(POPMALIUK, €€ KpUTHYECKas
olieHKa U unTeprperanus. GopMupoBaHre cOOCTBEHHOM
MO3MIIMHU 10 OTHOLIEHHUIO K OMOI0rn4eckoi MHdopMaruu,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB. Vcrionb3oBanue
cpenctB KT B pelieHuM KOTHUTUBHBIX,
KOMMYHHMKAaTHUBHBIX Y OPraHU3allMOHHBIX 33]1a4.
OBnazneHne METOJaMU HAY4HOIO IIO3HAHUS,
UCTIOJIb3yEMBIMU TTPU OMOJIOTHUECKUX UCCIICTIOBAHMSIX, B
nporiecce 1abopaTopHbIX padoT. PazButne ymeHnus
OOBSICHATDH PE3YJIbTaThl OMOIOTUYECKUX SKCIIEPUMEHTOB.
Pemenune Guonoruueckux 3anad. Passurue
[I03HABATEJILHOIO MHTEpECa K U3yUEHUIO OMOJIOTUH B
IIPOLIECCE U3YUYECHUS TONOJHUTEIBHOTO MaTepuaa
yueOHHUKa

IIpumepHBbIii epevyeHb J1a00PATOPHBIX M MPAKTHYECKHX PadoT (Ha BHIOOP yUUTeIs)

1. Hcnonvzosanue paznuunvix Memooos npu uzydeHuu 6uUoI02udecKux 06veKmoa.
2. TexHuKa MEUKPOCKOITMPOBAHUSA.
3. H3yuenue knemok pacmenutl u HCUBOMHBIX NOO MUKPOCKONOM HA 20MOBbLIX

MUKponpenapamax u ux onucanue.

4, [IpuroroBnenue, paccMaTpuBaHUE M OMKMCAHUE MUKPOIIPENAPaTOB KIETOK PaCTCHUM.
5. CpasHenue cmpoenus K1emox pacmeHuil, HCUOMHbIX, 2pubos u bakmepuii.

6. N3yuenune ABUKEHUS IUTOTLIA3MBI.

7. N3yuenue miazMonn3a u Aemia3Molin3a B KIEeTKaX KOXKHUIbI JIyKa.

8. N3yuenune hepMEeHTATUBHOTO pacHISIUICHHUS IEPOKCHIA BOJIOPO/IA B PACTUTENHHBIX U

YKUBOTHBIX KJIETKAX.
9. OGHapyxeHue 0eKOB, YTIEBOAOB, TUMUIOB C TOMOIIBI0 KAYECTBEHHBIX PEAKIIUM.

10. Brigenenne JIHK.

11. W3ydeHne kataauTHUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpuUMepe aMuiia3bl UiIu
KaTasasbl).

12. HaGmronenne MuTo3a B KIIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX MUKpPOTIperapaTax.
13. N3ydeHne XxpoMoCcOM Ha TOTOBBIX MUKpOIIpEnaparax.

14. H3yuenue cmaouil merio3a Ha 20mMo8biX MUKPONPenapamax.

15. N3ydeHnne cTpoeHus MOJOBBIX KIETOK Ha TOTOBBIX MUKpOTIpenaparax.

16. Pewenue sanemenmapnuix 3a0au no MoneKyIapHou 6uUosI02uU.

17. BrisiBneHre MPU3HAKOB CXOJICTBA 3aPOBIIICH YeIOBeKa U APYTUX MO3BOHOYHBIX

JKMUBOTHBIX KaK JOKa3aTCIIbCTBO UX POACTBA.

18. CocraBiieHHE JIEMEHTaPHBIX CXEM CKPELIUBAHUS.




19. Pemrenne reneTHYeCKUX 3a1a4.

20. W3yuenue pe3yabTaToB MOHOTHOPHUIHOTO ¥ TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI.
21. CocrapneHue 1 aHaJIu3 POJIOCIOBHBIX YEIIOBEKA.

22. N3yuenne n3MEeHYMBOCTH, IIOCTPOCHKUE BAPUALMOHHOIO PsJIa ¥ BApUALMOHHOW KPUBOA.
23. Onucanue peHorumna.

24. CpaBHeHue BUJI0B 110 MOP(OJIOTHIECKOMY KPUTEPHIO.

25. Omnucanue nNpucIocoOJEHHOCTH OPraHu3Ma M €€ OTHOCUTENILHOIO XapaKkTepa.

26. BrlsiBiIeHHE IPUCTIOCOOJICHUI OPraHU3MOB K BIIMSHUIO Pa3IIUYHBIX KOJIOTHYECKIX
(bakTopoB.

27.CpaBHEHHE aHATOMHYECKOTO CTPOCHUSI PACTCHUI PAa3HBIX MECT OOUTAHUSI.
28. MeTozs! n3mepeHust (pakTopoB cpebl OOUTaAHHMS.
29. M3yueHue 3KOJOTMYECKUX aJanTalyuii YeI0BeKa.
30. CocraBneHue NUILEBbIX LEneil.
31. U3y4yeHue u onucanne SKOCUCTEM CBOEH MECTHOCTH.

32. MoaenupoBaHHue CTPYKTYp U IPOLIECCOB, IPOUCXOIAIINX B IKOCUCTEMAX.
33. OueHKa aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE.



Ka.ﬂe}mapno-TeMaaneckoe IJIAHUPOBAHHE KypcCa «buomorus»

10 knace (35 yacoB)

Ne Tema ypoka Komn [Hara

n/m YecTB

0
4acoB

Pa3znen 1. BBenenue (5 yacos)

1 buonorus B cucreme Hayk 1

2 OOBEKT N3ydeHUs] OMOJIOTHH 1

3 Meroabl Hay4YHOTO MT0O3HAHUS B Ononoruu. Jlabopamopnasa | 1
padoma Ne 1 o Teme «/cronb30oBaHKe pa3IMUHbIX METOJOB
MIPY U3YYICHUH OMOJIOTHYECKUX 00BEKTOB (HA IPUMEpe
pacTeHui )»

4 buosornueckue cUCTeEMBbl U UX CBOMCTBA. 1

5 O6o06maronuii ypok no teme «BpeneHue» 1

Pasnen 2. MosekyJasipublii ypoBeHb (12 yacos)

6 MonekynsipHbIi ypoBeHb: 0011asi XapaKTEepUCTUKA 1

7 Heopranmueckue BemiecTa: Bojia, COJIN 1

8 Jlunupapl, UX cTpoeHue U PyHKITHH. 1

9 YrneBojpl, UX CTpOeHHE U QYHKITUH. 1

10 benku. CocTaB u cTpyKkTypa O€IKOB. 1

11 benku. @yHkuuu 0enkoB 1

12 DepMeHThI — OMOJIOTHYECKUE KaTaIu3aTOPBI. 1

13 | O6o6maromuii ypok o treme «Heoprannueckue u 1
OpPTraHUYeCKHE BEIIECTBA»

14 Hyxnennossie kucnorsl: IHK n PHK 1

15 AT® u ngpyrue HykneoTuasl. Butamunsl 1

16 Bupycsl — HekneTouHasi popma KHU3HU 1

17 O6o06maromuit ypok no teme «MoJIeKyJISpHbIH YPOBEHbY 1

Pa3nea 3. Kuerounslii ypoBenb (18 uacos)

18 Knerounslii yposens. Kierounas teopus. JI. P. Ne2 o 1
Teme «VI3ydeHne KIeTOK PaCTeHH 1 )KUBOTHBIX IO
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpenapaTax 1 ux
OTTHCaHHE.

19 Crpoenue knetku. Kinerounas mem6Opana. Llutoruazma. 1
Knerounslii ientp. [lutockesner.

20 Pubocomel. Snpo. DHomIa3MaTHIecKas CeTh 1

21 Baxyomu. Kommuiekc 'onbpxu. JIn30coOMBI. 1

22 Mutoxonapuu. [Inactuasl. OpraHoUIbl IBUKEHUS. 1
KneTouHbli BKIIIOYEHHUS.

23 | OcoOEHHOCTH CTPOCHHS KIETOK IPOKAPHUOTOB H 1
3ykapuoToB. JI.p Ne3 1o Teme «CpaBHEHUE CTPOCHUSI KIETOK
pacTeHMi, )KUBOTHBIX, TPHOOB U OAKTEpUii»

24 | O6o6maronuii ypok 1o reme «CTpoeHHe KISTKID) 1

25 OOMeH BelecTB U MPEBPAIICHUE YHEPTHHU B KIIETKE 1

26 DHepreTUIecKuii 0OMEH B KIICTKE 1




27 Tunsl knetToyHoro nutanus. DOTOCHHTE3 U XEMOCHHTE3 1
28 [Mnactuueckuit oOMeH: 6buocunTe3 6enkoB JI. P. Ne 4 1
Penrenue s1eMeHTapHBIX 327124 110 MOJICKYJISIPHOM
OHMOJIOTHH.
29 Perynsmus TpaHCKPUIITUU U TPAHCIISALUH B KJIETKE U 1
OpraHu3mMe
30 Jlenenue kineTku. MuTo3 1
31 Henenue knetku. Meiios. [TonoBbie KIETKH. 1
32 O6o6maromuii ypok. JI. P. Ne 5 Usydenue craauii meiio3a na | 1
TOTOBBIX MUKpOIpenaparax.
33 O6006maromuil ypok-KoH(pepeHus 1
34 O6o0maromuii ypok-KoHGEpEeHITUS 1
35 Opranuzanus noarotoBku k EI'D 1

Hroro: 35 yacos




JIncTr BHeceHUs H3MEHEeHU I

Jlara
NnpoBeIeHust
ypoka
IIaHupyemast

Jdara
npoBeIeHusl

ypoka

paxkTHyeckasn

TeMbl 00beIUHEHHBIX YPOKOB

OcHoBanue 19
BHECEeHHUA
H3MeHeHMii B
nporpammy (Homep,
JaaTa npuKasa,

NPUYMHA)




