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IlossicHUTEIbHAA 3aIHUCKa

I[aHHa}I pa60t1a;1 IIporpaMma COCTaBJICHA Ha OCHOBC HOPMATHUBHLBIX JOKYMCHTOB, PCTIIAMCHTHUPYIOIIHUX COCTABJICHUC U

peanu3anuio pabounx NporpaMm:

1. ®enepanpubiii 3akoH Poccuiickoit denepanuu ot 29 nexadbps 2012r. N273-d3 "O6 ob6pazoBanuu B Poccuiickoii
denepanuun'.

2. @enepalbHbIl TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIET0 OOpa30BaHUSA, YTBEPKICHHBIN
npukazoM MunuctepcTBa oOpazoBanus U Hayku PD ot 17 gexabps 2010r. Ne1897 "O6 yrBepkaenuu (enepaibHOTO
roCy1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOT'O 00IIero oOpa3oBaHus'.

3. Ilpukaz MwunuctepctBa oOpazoBanust u Hayku P®D ot 29.12.2014r. N1644 "O BHeceHMH W3MEHEHUW B TPHUKa3
MunucrepctBa obpazoBanus u Hayku PD ot 17.12.2010r. N1897 "O6 yrtBepxkaenun ®I'OC ocHoBHOTO 00111€TO
oOpazoBanus"

4. Tlpukaz MunuctepcTBa oOpa3zoBaHusi U Hayku Poccuiickoil ®deaepannu 0 BHECEHUM W3MEHEHUM B (efepalibHbIN
0a3uCHBIN y4eOHBIN TIJIaH W MPUMEPHBbIE y4eOHbIE TUTaHBI JJI 00pa3oBaTeNbHBIX yupexkaeHuit PO, peanusyromux
porpamMmsbl 001Iero o0pa3oBaHusl, yTBEpKIAEHHbIE MpruKazoM MuHucrepctBa oopazoBanus PO ot 9 mapra 2014 roga
Nel312 «O6 yrtBepxkaeHuM ¢eaeparbHOTO 0a3UCHOTO Y4YeOHOTO IMJIaHa ¥ TPUMEPHBIX YYEeOHBIX IIJIAHOB IS
oOpa3oBaTenbHBIX yupexaeHuit PO, peanusyromux mporpammbl obmiero odpaszoBanusi» oT 30 aBrycra 2010 roma

Ne889 (BBenenue 3-ro yaca GpU3NUECKON KyJIbTYphI).



5. ®enepasibHBIN NEpeUeHb YYEOHMKOB, PEKOMEHI0BAHHBIX (JOMYyIIeHHBIX) MUHUCTEPCTBOM 00pa3oBaHus U Hayku PD
K MCIOJIb30BaHUIO B 00pa30BaTEIbHOM MpoIlecce B 00111e00pa30BaTeIbHBIX MIKOJaX.

6. M3menenus B Oa3ucHbI y4ueOHBIM IuIaH oOIIE00pa3oBaTeNbHBIX YupexkacHud P®, yTBep)KJAeHHBIC MPUKA30M
Muno6pazoBanust Poccuu ot 3 utons 2011 roma Ne1994.

7. Ilpumepnsbie nporpammbl PenepaabHOr0 KOMIOHEHTA FOCYJAPCTBEHHOTO CTaHAapTa OCHOBHOIO 00IIEro 00pa30BaHUs
1o OHUOJIOTHH.

8. IIporpamma k yueOHUKY «O61mas 6uonorus» 1y 11 xkmacca» mox pea. [lonamapesoit 1.H.

9. llpukaz  MuHHCTepcTBa  3[pPAaBOOXPAHEHHS W CcOUMalNbHOro  pa3Butus  Poccuiickoit ~ Dexepanuu
(Munzapascornpazsutus Poccun) ot 26 aBrycra 2010r. N76H. "O6 yrBepxkaeHuu EnuHoro kBanu@uKaruoHHOTO
CIIPAaBOYHHMKA JOJHKHOCTEH pPYKOBOJMTENEH, CIEHUAJUCTOB U clyxamux, pasgen "KanudukanumoHHbie

XapaKTEPUCTUKHU JTOJHKHOCTENH pabOTHUKOB 0Opa30BaHUSM

PaGouas nporpamma pazpadborana Ha ocHOBe DenepanbHOro KOMIIOHEHTA FOCYJapCTBEHHOIO CTaHAapTa 001Eero ooOpa3oBaHMs
o Guosoruu u nmporpammsl kKypca «buomorus» mist 10-11 kmaccos» mox pen. [lonamapesoii U.H., oTpaxarorieit conep:xanme

[IpumepHO#i IporpaMMsbl ¢ TONOJHEHUSIMH, HE TPEBBIILIAIOIIUMH TPEOOBaHUS K YPOBHIO MOJATOTOBKH O0YUYarOIIUXCS.

Ha ocnHoBanum npumepHbix nporpamm MunobpHayku P®, conepxamux TpeOoBaHNsSI K MUHUMAJILHOMY 00bEMY COJIEpKAHUS
oOpa3oBaHusI 0 OMOJIOTUU U C yUYE€TOM HANPABICHHOCTH 00Pa30BaTEILHOTO YUPEKIACHUS, peaTu3yeTcs Iporpamma 0a3ucHOTO

ypoBHs B 11 knacce.



Hoz[aqa MaTcpuaia 3allllaHUPOBaHd TCMATHUYCCKUMHU 6JIOKaMI/I, YTO YCHUIHUBACT €0 YCBOCHUC, ITIOCKOJIBKY I/IH(I)OpMaHI/IH,

YIPAXKXKHCHUS, 3aKPCIUICHUC 3H&HPII>1, YMGHI/Iﬁ N HABBIKOB IIPOXOJAT B CAMHCTBC U B3dMMOCBSA3HU B KOpOTKI/Iﬁ Inepuoa BpCMCHU.

®enepasibHbIN 0a3UCHBIN yueOHBIH MIJ1aH Uit 00pa3oBaTeNbHBIX yupexkaeHuit Poccuiickoit @enepanyiv 0OTBOIUT 35 4acoB AJis
00s13aTeIbHOT0 U3y4YeHHUs yueOHOoTo IpeameTa ouosioruu B 11 kimacce u3 pacdera 1 yueOHbIN yac B Heaeno. Paboyas mporpamMmma

cocTaBJieHa U3 pacuera 1 yueOHBIN yac B HEACTIO — UTOTO 35 4acoB.

buonorus kak o01eodpazoBaresibHas JUCUUIIIIMHA pPACCMAaTPUBAET B3aUMOCBSI3U OPraHU3MOB U OKPY’KaIOIIEH Cpeibl, POJIb
OMOJIOrMYECKOro pa3sHOo00pasus B MOAAEP)KaHUU YCTOMUNBOCTH OMOC(ephl U COXpaHEHUHU KU3HU Ha 3eMJIe, MECTO YEJIOBEKa B
IIPUPOJE, 3ABUCUMOCTD 3/10POBbS

YeJIOBEKa OT HACJIEACTBEHHBIX (DAKTOPOB, COCTOSIHUS OKPY’KAIOIIEH MPUPOTHON U COLUATIbHOM Cpe/ibl, 00pa3a KU3HU.
Peanu3anus BO3MOKHOCTEN coJiepkaHusl OMOJIOTHH B OPMUPOBAHUU HPABCTBEHHO-3TUYECKOTO aCTIeKTa B3aUMOIECHCTBUS
YeJI0BEKa M MPUPOJIbl CIOCOOCTBYET MOBBILIEHUIO YPOBHSI KYJIBTYPbl BEIITYCKHUKOB OCHOBHOM IIKOJIbI, UX KOMIETEHTHOCTH B
CUTYaLIMSIX, CBSI3aHHBIX C 3aIUTON OKpYKaroUeh cpejibl, COOCTBEHHOTO 30p0Bbsi. OJTHOI U3 TJIaBHBIX 337a4 OMOJIOTMYECKOro
oOpa30BaHMs B OCHOBHOM IIKOJIE SIBJISIETCS (POPMHUPOBAHUE Y MOAPACTAOLIET0 OKOJICHUSI MPEACTABIECHUS O IEHHOCTHU 3/I0POBbS
U KyJnbType noBeAeHusl. CUCTEMHBIH, 3KOJOTHYECKHUI 1 SBOJTIOUMOHHBIN MOAX0bI B 00y4YE€HUN OMOJIOTUH JOTIOJHEHBI
CBEJCHHUSIMU O TIO3HABATEILHOM, IPAKTUUECKOM 3HAYEHUH Pa3HO0Opa3usl )KUBBIX OPraHU3MOB JJIs1 YEJIOBEKa.

PaccMoTpenue gakTuiueckoro Marepuaina Ha OCHOBE MOJIOXKEHUN HKOJIOTUU U 3BOJIIOLMOHHOTO YYEHUS MO3BOJISIET CBS3aTh JIBE

(dbyHIaMEHTAIBHBIE HJIeW OMOJOTUHM — HBOJIOMHU U CUCTEMHOW OPTaHU3alllK KMUBOM IPUPOJIBI — HA CTaAUK UX (POPMHUPOBAHMUS.



COI[ep)KaHI/IG Pa3HbIX Pa3acCiIOB KypcCa OMOJIOTUH TTOMOTAcT YqaluMcCs OCO3HATh TCCHYIO B3aMMOCBA3b CCTCCTBCHHBIX U

I'YMaHHUTAPHBIX TUCUUILUINH, IPUPOJIBI U OOIIECTBA.

buonorus kak yaeOHast JUCITUTUIMHA PEeIMETHOM 00nacTi « EcTecTBeHHO-HAyYHBIE TIPEIMETHD) 00CCIICUNBACT:

- (hopmMupoBaHUE CHCTEMBI OMOJIOTHYECKUX 3HAHUH KaK KOMIIOHCHTA IIEIOCTHOW HAYYHOU KapTUHBI MUPA;

- OBJIAJICHUE HAYYHBIM MOJIX0I0OM K PEIICHUIO Pa3IMYHBIX 3a/1ay;

- OBJIAJICHUE YMECHUSIMH (POPMYITHPOBATH THIIOTE3bI, KOHCTPYUPOBATh, ITPOBOIUTE IKCIIEPUMEHTHI, OIIECHUBATD MTOTYUCHHBIC
pE3ybTaThI;

- OBJIQJICHHE YMEHHUEM COIOCTABIATH IKCIIEPUMEHTAIBHBIE U TEOPETUUECKHE 3HAHUS C OOBEKTUBHBIMU PEATUSIMU KU3HU;

- BOCIIUTaHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIIEHHUS K OKPYKAIOIICH cpe/ie, OCOZHAHKNE 3HAYMMOCTH KOHIICTIIIHH
YCTOWYHUBOTO Pa3BUTHS,

- popmupoBaHue ymeHuii 6e3omacHOro 1 3PEKTUBHOTO UCTI0JIb30BaHUS JIAOOPATOPHOTO 00OPYI0BAHMUS, TPOBEACHUS TOYHBIX
M3MEPCHHUH U aJICKBAaTHOU OIEHKH MOTYYEHHBIX PE3YJIbTATOB, IPEACTABICHHS HAYYHO OOOCHOBAHHBIX apTyMEHTOB CBOHMX

JEUCTBUMN MyTEM MPUMEHEHHS MEXIPEIMETHOTO aHAIN3a y4eOHBIX 3a/1a4.

B xypce 6uonorun yqamuecss 000011at0T 3HAHUS O KU3HHU U YPOBHSIX €€ OpraHU3aIlfK, PACKPHIBAIOT MUPOBO33PEHUYECKUE
BOIPOCHI O MMPOUCXOKICHUH U PA3BUTHH KU3HU Ha 3emiie, 00001Ial0T U YTIyOJIstOT MOHATHS 00 DBOJIOIIMOHHOM Pa3BUTUU
opranu3MoB. [ToydeHHbIC OMOIOTMYECKUE 3HAHUS CITy’KaT OCHOBOM MPH PACCMOTPEHUU KOJIOTHH OpraHU3Ma, TOMYJISIIHH,

oumorieHo3a, bmocdepsrl. 3apepiraeTcs GOPMUPOBAHUE IMOHIATHSA 0 HOoc(epe i 00 OTBETCTBEHHOCTH YEJIOBEKA 3a )KM3Hb Ha 3eMIIe.



[IpeeMcTBEHHBIE CBSI3U MEXKIY pasjieaMu 00ecIeunBaloT 1EJI0CTHOCTh HIKOJIBHOTO Kypca OMOJIOTHH, a €T0 CoJiepKaHue
CrocoOCTBYET (POPMHUPOBAHUIO BCECTOPOHHE PAa3BUTOM JIMYHOCTH, BIIAJICIONIECH OCHOBAMH HAYYHBIX 3HAHHM, 0a3UPYIONTUXCS HA
OMOLIEHTPUYECKOM MBIIIJIEHUH, U CIIOCOOHON TBOPUECKHU MX UCIIOIH30BaTh B COOTBETCTBUU C 3aKOHAMHU MPUPOJIBI U

O6HIC‘I€J'IOBC‘I€CKI/IMI/I HPaBCTBCHHBIMH LICHHOCTAMMU.

N3ydyeHne 6MOI0rn4ecKoro MaTepuasa mo3BojsieT pelarh 3a/1a4k 3KOJI0IrMUECKOro, 3CTETUYECKOro, NaTpUOTHYECKOTO,
(13UUECKOro, TPYIOBOI0, CAHUTAPHO-TUTHEHUYECKOTO BOCIIMTAHUS IIKOJbHUKOB. 3HAKOMCTBO € KpacoTou npuposl Poaunel, €€
pa3zHoo0pa3reM U OOraTCTBOM BbI3bIBAET YYBCTBO JIFOOBU K HEM U OTBETCTBEHHOCTH 3a €€ COXPAHHOCTh. Y Yalluecs JOHKHbI
XOpOILIO NIOHUMAaTh, YTO COXPAHEHHE 3TOM KPACOTHI TECHO CBSI3aHO C IEATEIBHOCTBIO YenoBeka. OHU TOJHKHBI 3HATH, YTO YEIOBEK
— 4acThb NPUPOJIbI, €0 )KM3Hb 3aBUCUT OT HEE U TIO3TOMY OH 00s3aH COXPAHUTh MPUPOY JUIs CEOsI M MOCIEAYIOIUX OKOJIEHUN

JTIOEN.

[Iporpamma npeanosaraet BeaeHue GEHOIOTUUECKUX HAOIIOEHNUN, ONTBITHUYECKON U MPAaKTUYECKOU paboThl. [ moHuMaHus
YYAIIUMHUCS CYIITHOCTH OMOJIOTHYECKUX SIBJICHHUM B MPOrpaMMy BBEJICHBI JIa0OpaTOpHBIE PAOOTHI, IEMOHCTPAIIUU OIBITOB,
npoBeeHre Ha0moaeHui. Be€ 310 1aéT BOZMOXHOCTh HAPABIEHHO BO3JEHCTBOBATH HA JIMYHOCTh YYAUIEroCs: TPEHUPOBATh
MaMsTh, Pa3BUBATh HAOIIOAATEILHOCTh, MBIIIIJICHUE, 00y4JaTh IpUEMaM CaMOCTOSTEIIbHON yU4eOHOU IeATeThbHOCTH,

CIIOCOOCTBOBAThH PA3BUTHIO JIFOOO3HATENBHOCTH U HHTEPECA K IIPEAMETY.



Jlsist mocTuxkeHus: 6a30BOro ypOBHsI OMOJIOTHYECKOT0 00pa30BaHUs HEOOXO0IUMO TO0OUTHCS ONPEIeIEHHON 3aBEPIIEHHOCTH
3HAHWH 00 YCIOBUSAX XKU3HU, O Pa3HOOOpa3uy OMOCUCTEM, 3aKOHOMEPHOCTSIX YKHBOU MPUPOJIBI M O 3aBUCUMOCTSIX B €€ MpoIieccax
U siBJIeHUsIX. XOTA B COJIEp>KaHUE Kypca BKIIFOUEHBI OCHOBBI PA3JIMYHbBIX 00J1acTel OMOJIOTHH, €r0 OTJIMYAET 1[EI0CTHOCTD,
MOCKOJIbKY TJIAaBHOU HUJIEEH SIBIISICTCS BBIICIICHUE 3aKOHOMEPHOCTEW UCTOPUUECKOTO Pa3BUTHUS U Pa3HOOOpa3usl )KM3HU Ha 3eMIie,

B3aMMO3aBHUCHMOCTEH ATHUX MMpoIeCCOB U POJIM UX B KYJIbTYPEC UCIIOBCUCCTBA.

CopeprxaHue MporpaMmMbl OTPaXKAET COCTOSIHUE HAYKH M €€ B3aUMOCBSA3H C PELIEHUEM COBPEMEHHBIX IPOOJIEM OOIIECTBA.
YuuThiBas, 4To MpobdIIEMa SKOJOTUYECKOro 00pa3oBaHus MpuUoOpesa B HAIIM JIHU MTEPBOCTENICHHOE 3HAYEHHE, B IPOTPaMMe

JaHHOI'O KypcCa CYIICCTBCHHOC MCCTO 3aHUMACT 9KOJIOTUYECKHUIU aCIIEKT.

JlanHasi mporpamMMa npeaycMaTpuBaeT rTMOKOCTh paclpeiesieHHs] yueOHOro MaTepualia o yCMOTPEHUIO YUUTENSI B 3aBUCUMOCTH
OT UCMOJIb3yeMbIX (JOPM MOJIauu MaTepualia U YPOBHS Pa3BUTHUSA JE€TEH, TOATOMY CYIIECTBEHHBIX U3MEHEHUN B COCTABJICHUU

paboueil mporpaMMbl HE HECeT.

B 11 xnacce Beaetcs otMeTouHoe ooydeHue. Kaxmas paboTa ydammxcs COBMECTHO aHanu3upyercs. OleHUBatOTCs BCE BUJIbI
NeSATETBHOCTH: TpaKTHUecKas paboTa, COOOIIEHHUS yJaluXCsl, BRIMOJTHEHUE TIPE3CHTAITUH, TUAJIOT, BBITIOJHEHNE
KOMITETEHTHOCTO-OPUEHTUPOBAHHBIX 3aJaHUi, KOHTPOJIbHAS paboTa, mudepeHInpoBaHHbBIN HHAUBUIYATbHBIN MMCHMEHHBIHN

OIIpoC, TCCTUPOBAHUC, IMCbMCHHLIC JOMAIIHUC 3a/{aHs.



B paboueii nmporpaMmMe HalIM OTpaKEHUE e U 3a7a4i U3y4eHHUs OMOJIOTHU Ha CTYIIEHH OCHOBHOTO 00111eT0 00pa3zoBanus. B
HEH TaKKe 3aJI05KeHBI BO3MOXXHOCTHU MPEyCMOTPEHHOTO CTaHAApPTOM (POPMUPOBAHUS y 00YHAIOMIUXCS O0IIeYy4eOHbIX YMEHUN U
HABBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JIEATEILHOCTH U KOMIIETeHIIMH. J[aHHasi mporpaMMa Mmo3BOJIsIET YCBOUTh Y4eOHbIN
Marepuan 00y4yaroluMcs ¢ pa3IMYHbIM YPOBHEM YCBOEHUS MIPEAMETA, B TOM YUCIIE JETSAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU

3A0pOBbA U ACTAM, O6HaIIaIOHH/IMI/I ITOBBINICHHBIM HHTCPCCOM K IIPCAMCTY, T.C. OJaPCHHBIM ACTAM.
I/I3y‘-ICHI/I€ OMOJOTMY B OCHOBHOM IITIKOJIE HaIIpaBJICHO HA JOCTHKCHHUC CIICAYIOIIUX ueneﬁ:

- OCBOCHME 3HAHWHM 0 OMOJOTHYECKHX CHCTEMAaX (KHGTKa, OpraHui3m, BHUA, BKOCI/ICTeMa); HCTOPHH PAa3BUTHA COBPCMCHHBIX
HpeI[CTaBJIeHI/Iﬁ 0 JKMBOH MMpUpoAC; BEIAAOIINXCA OTKPBITHUAX B OMOJIOrNYECKOM HAYKC; pOJIN OMOJIOTrNYECKOM HAYKH B

(bopMHUpPOBaHUM COBPEMEHHOMN €CTECTBEHHOHAYYHOW KapTHHBI MUPa; METOJIaX HAYYHOTO MO3HAHUS;

- OBJIaAICHHUC YMCHUAMUA 000CHOBBIBATH MECTO H PpoOJib OMOJIOTMYECKUX 3HAHWUH B HpaKTH‘ICCKOﬁ ACATCIBHOCTHU J]IOI[eﬁ, pa3BUTHHU
COBPCMCHHBIX TGXHOHOFHﬁ; IIPpOBOJHTH Ha6J'HOI[eHI/I$I 3a OKOCHUCTCMaMU C IICJIBIO UX OIMMCAaHMA N BBIABJICHUA CCTCCTBCHHBIX H

AHTPOIIOTCHHBIX U3MEHEHUI; HAXOIUTh U aHAJIM3UPOBATH HH(POPMAITUIO O )KUBBIX 00BEKTAX;

- pa3BUTHE MMO3HABATEJILHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITOCOOHOCTEN B MPOLIECCE 3YUEHUS BBLAAIOIIUXCS
JOCTHKEHUIM OMOJIOTUH, BOLIEAIINX B OOIIEUEIOBEUECKYIO KYIbTYPY; CIOKHBIX M MPOTUBOPEUUBBIX MyTEH pa3BUTHUS
COBPEMEHHBIX HAYUYHBIX B3IJIAJI0B, UAEH, TEOPHA, KOHLICTILHNA, Pa3JIUYHBIX THIIOTE3 (O CYLIHOCTH U MMPOUCXOXKICHUH KU3HH,

YeJIOBEKa) B XOJ€ padOThl C Pa3IMYHBIMU HCTOYHUKAMH UH(POPMAIINH;



- BOCIIMTAaHHUC Y6€}KI[CHHOCTI/I B BO3MO>KHOCTH MO3HAHUS )KUBOM IMpUpPOIbI, HCO6XOI[I/IMOCTI/I 6ep€}KHOFO OTHOIICHUA K

HpHpOIIHOﬁ cpeace, CO6CTB€HHOMY 3A0POBbIO, YBAXKCHUA K MHCHHIO OIIIIOHCHTA IIPU 06CY)KI[CHI/II/I OMOJIOTUYECKUX HpO6JIeM;

- WCIOJIb30BAaHUE MPUOOPETCHHBIX 3HAHWN U YMEHUH B TIOBCEAHEBHOM JKU3HU JIJIS OIIEHKHU MTOCJIEICTBHI CBOCH JEATEILHOCTH
10 OTHOILICHUIO K OKPYXAIOIIEH cpesie, 3I0POBBIO IPYTUX JH0JIeH U COOCTBEHHOMY 3/I0pPOBbI0; 0OOCHOBAHMS M COOIIOJCHUS MEP

npodUIaKTUKHA 3a00JIeBaHUMN, TIPABUII TIOBEICHUS B IIPUPOJIC.
3agaun:

- OCBOEHUE 3HAHUI 0 OMOJIOTMYECKUX CUCTEMAX (KJIETKa, OPraHu3M); UICTOPUU PA3BUTHUS COBPEMEHHBIX MPEACTABICHHUM O KUBOU
IPUPOJIE; BBIIAIOIINXCS OTKPBITUSAX B OMOJIOTMYECKOM HAayKe; pOiau OMOJIOTMYECKON HayKu B (POPMUPOBAHUN COBPEMEHHOM

€CTCCTBCHHOHaquOfI KapTHUHBI MHUpa; METOAAX HAYUYHOI'O ITIO3HAHUS,

- (bOpMHpOBaHHe Y HIKOJIBbHHUKOB €CTCCTBCHHOHAYYHOI'O MUPOBO33PCHNA, OCHOBAHHOI'O HAa IIOHMMAaHHUH B3dUMOCBA3HU 3JICMCHTOB

YKABOM Y HE)KUBOU MPUPOJIbI, OCO3HAHUS YEIIOBEKA KaK YACTHU MPUPOJIBI, IPOAYKTA 3BOIIOLMHU KUBOU IPUPOIBI;

- OBJIAACHUC YMCHUSMUA 00OCHOBBIBATH MECTO U POJIb OMOJIOTMYSCKUX 3HAHUM B HpaKTquCKOﬁ ACATCIIBHOCTU J'IIO)ICIZ, Pa3sBUTHHU

COBPCMCHHBIX TGXHOJ’IOFI/II\/'I; HaxXOoAWTh U aHAJIN3UPOBATb I/IH(i)OpMaI_II/IIO O JXUBBIX 06’BCKT3X;

- pa3BUTUC IMO3HABATCIIBHBIX MHTCPCCOB, MHTCIVICKTYAJIbHBIX 1 TBOPYCCKHUX CIIOCOOHOCTEH B MpoHIecCCC N3YUCHUA BbIAAOINXCA

TOCTUKEHUI OMOJIOTUH, BOUIEAIINX B OOIIEUYETIOBEUECKYIO KYIbTYPY:;



- (I)OpMI/IpOBaHI/Ie 9KOJOTHUYCCKOI'O MBIIIJICHUA 1 HABBIKOB 310PpOBOI'O 06p333. JKU3HU HAa OCHOBC YMCJIOI'O BJIAJACHUA criocodaMu

CaMOOpraHu3alu XU3HCACATCIbHOCTH

- BOCIIUTAHUE IPAXKJTAHCKOW OTBETCTBEHHOCTHU U ITPABOBOTO CAMOCO3HAHUS, CAMOCTOATENIbHOCTH M MHULIMATUBHOCTH YYaAIIUXCSI
yepe3 BKIIIOUEHUS UX B TO3UTHUBHYIO CO3UIATEIbHYIO AKOJIOTHYECKYIO AeSTEIbHOCTD; HCIIOIB30BAHKE MPUOOPETEHHBIX 3HAHUH U
YMEHUU B TOBCEAHEBHOM KU3HU JJIs1 OLICHKH MOCJIEACTBUI CBOEH NEATEIBHOCTH IO OTHOIIEHHIO K OKPYXKAKOIIEH Cpelie,
3I0POBBIO APYTHX JIOAEH U COOCTBEHHOMY 370POBbIO; 0OOCHOBAHUS M COOMIOAEHUS Mep NpO(PHIaKTUKN 3a001€BaHUM, PAaBHIT

MOBEAECHUS B IPUPOJIE.

- CO3JIaHKE YCIIOBUM JIIsl BO3MOYKHOCTHU OCO3HAHHOTO BHIOOPA MHIMBUIYATIHHOM 00pa30BaTEIbHON TPACKTOPUH,
CIOCOOCTBYIOLIEH TOCIEaYIOIIEMY MPOPECCUOHATBHOMY ONPEIEICHHUI0, B COOTBETCTBUM C MHIUBUAYaIbHBIMU HHTEPECAMHU U

MOTPEOHOCTSIMU PETUOHA

Pacrnipenenenue BpeMeHu 1o TeMaM NporpaMMsl TaHO OPUEHTUPOBOYHO. Y UUTENb MOXKET U3MEHSATH €0 B IPeAeIax ToI0BOU

CyMMBI YacOB.
Conep:xkanue
1. OpranusMeHHbIii ypoBeHb sku3Hu (144)

Opranu3MeHHbIN YPOBEHB )KU3HU U €r0 POJib B ipupoze. OpraHusM Kak OMocUcTeMa.



OOMeH BeIECTB U MPOLECCH )KU3HEACITEIbHOCTH OPraHU3MOB. Perysius npoueccoB KU3HEAEATEIbHOCTH OPraHU3MOB.
Pasnuunst opranu3MoB B 3aBUCUMOCTH OT CIIOC00a MUTAHUS: TeTepOTPOdHI (CanpoPUThI, XUITHUKH, TAPA3UTHI) U aBTOTPO(DHI

(potoTpodsl, XEMOTPODHI).

PaszmHOXkeHHNE OpraHnu3MoOB — IIOJJOBOC U Oecmoutoe. OHJ'IOI[OTBOpeHI/Ie U CT0 3HAYCHUC. I[BOﬁHOG OILIIOAOTBOPCHHUC Y

ITOKPBITOCCMCHHBIX (HBGTKOBBIX) paCTeHHﬁ. I/ICKYCCTBGHHOC OILNIOAOTBOPCHHUC Y paCTeHI/Iﬁ " ) KNBOTHBIX.

NHnuBuyaibHOE pa3BUTHE OpraHu3Ma (OHTOreHe3). DMOPUOHAIBHBIN U MOCTIMOPUOHAIBHBIN MEPUOJIBI PA3BUTHSI OpTaHU3Ma.

HOCJ’ICI[CTBI/IH BJIMSTHUA aJIKOI'OJIsI, HHKOTHHA N HAPKOTHYCCKUX CPCACTB HA PA3BUTUC 3aPOAbIIId YCJIOBCKA.

HaCJIGILCTBeHHOCTI) 1 U3MEHYHUBOCTh — CBOMCTBA OpraHu3MoB. I'enetuka - HayKa 0 3aKOHOMCPHOCTAX HACIICACTBCHHOCTHU U

HU3MCHYHNBOCTH.

M3MEeHUYHBOCTH IMIPHU3HAKOB OpraHu3mMa 1 €€ THUIIbI (HaCJ'IeI[CTBeHHaH u HeHaCJ'IeI[CTBeHHaﬂ). MYTaHI/II/I, HNX MAaTCPpHUAJIbHBIC OCHOBBI

— U3MCHCHHUC I'CHOB U XPOMOCOM. MYTaFeHBI, HX BJIMAHHUC HAa OPraHU3M YCJIOBCKA U Ha JKUBYIO IIPUPOIY B LICIIOM.

['eneTnueckue 3aKOHOMEPHOCTH HACJEA0BaHuUs, YCTaHOBJICHHBIC [ .MeHieneM, ux uToI0rndyeckiue ocCHoB. MoHOruOpuHoe 1
auruOpuaHOe ckpemuBanne. 3akoH T.Moprana. XpomMocoMHas TeOpHsi HACJIEICTBEHHOCTH. B3anmoielicTBre reHoB.

COBpeMeHHBIe npcaAcCTaBjICHUA O I'CHC, TCHOTHUIIC 1 I'CHOMC.

['eneTrka moJia v HaclielOBaHUE, CliENJIeHHOe ¢ TTosioM. HacnenctBenHbie 601e3HU, UX NpOoPHITaKTUKA. DTUUECKUE aCTIEKThI

MEIUIIMHCKON T€HETUKMU.



cDaKTOpI)I, OIIPCACIIAIOMNC 310POBLEC YCTIOBCKA. TBOp‘ICCTBO KakK (baKTop 3A0POBbA U ITOKA34aTCJIb 06pa3a ZKHN3HH YCJIIOBCKA.

C1niocoOHOCTB K TBOPYCCTBY. Ponpb TBOPYCCTBA B JKU3HHU KAXKIOTO YCIIOBCKA.

I'enernueckue ocHoBbI cenekuuu. Bximag H.M.BaBuiioBa B pa3sutue cenexkunu. Yuenne H.M.BaBunosa o nentpax

MPOUCXOXKICHUS KyIbTYPHBIX pacTeHnil. OCHOBHBIE METOIbI CEJIEKIIMH: THOPUAN3AIUSI U HCKYCCTBEHHBIN OTOOD.

BI/IOTGXHOJIOFI/ISI, €C JOCTHXKCHUA. DTHUYECKUE aCIICKThI Pa3BUTHA HCKOTOPBIX I/ICCJ'IGI[OBaHI/Iﬁ B OMOTEXHOJIOTUH (KJ'IOHI/IpOBaHI/IG

YeJI0BEKA).
Bupycsl — HekieTouHas gopma cyiecTBoBaHus opranu3MoB. Bupychsie 3a6oneBanusi. Criocoost 60psos1 co CITNJom.
2. Knerounwblii ypoBenb xu3Hu (13 1)

Kierounslil ypoBEeHb OpraHu3aliy >KM3HU U €ro pojb B pupoze. Pazsurue 3Hanuii o kierke (P.I'yx, K.M.bap, M.I1Ineiinen,

T.I1IBanH, P.BupxoB). MeTopl U3yyeHus: KJIETKH.

Krerka xak sTar »BOJIIOIUY )KHUBOTO B UCTOpUHU 3emuid. MHOTOOOpasue KieTok u TkaHeil. Kietka — oCHOBHas CTpYKTypHas U

CI)YHKLII/IOHaJ'ILHaH CAMHUIIA )KUZHCACATCIbHOCTH OAHOKJICTOYHOI'O 1 MHOT'OKJICTOYHOI'O OPIraHU3MOB.

OCHOBHBIE MTOJIOKEHUS KIIETOYHOM TEOPHUH. 3HAYECHHUE KIETOYHOW TEOPUU B CTAHOBJIICHUM COBPEMEHHOW €CTECTBEHHOHAYYHOMN

KapTHUHBI MHUPAa.



OCHOBHBIC YaCTH B CTPOCHHUHU KIICTKH. HOBGpXHOCTHBIﬁ KOMIIIEKC KJIIETKH — OMOJIOTHYSCKas M6M6paHa. ]_[I/ITOHJIaBMa C

OpraHOMJIaMU U BKJIIOYEHUSIMU. S IPO ¢ XpOMOCOMAMH.
[TocTostHHBIE ¥ BpEMEHHBIE KOMIIOHEHTHI KJIeTKH. MeMOpaHHbIe U HeMeMOpaHHbIE OPTaHOUIbl, UX (PYHKIIUU B KIIETKE.
JlosinepHbie (MIPOKAPUOTHI) U SJIEPHBIEC (3YKAPUOTHI) KICTKHU. [ UITOTE3bI IPOUCXOKICHUS IYKAPHUOTUY €CKUX KIIETOK.

KneTounslit UK )KU3HU KIETKH. JleneHne KIETKH - MUTO3 U Mei03. CoMaTUYECKHUE U TTOJI0BbIE KIeTKH. OCOOEHHOCTH

00pa30BaHUsI MOJIOBBIX KJIETOK.

Crpykrypa xpoMocoM. Cnenudpuueckue 0enku XxpomocoM, ux pynkunu. Xpomatus — komiuieke JJHK u cnenuduueckux
oenkoB. Komnakruzaius xpomocoM. @yHKIIMK XPOMOCOM KaK CUCTEMbI T€HOB. JIUIIIONAHBINA 1 TarIOnAHbIA Ha0Op XpOMOCOM B
KJeTkax. ['oMonornyHbie 1 HErOMOJIOTUYHBIE XPOMOCOMBI. 3HAU€HHE BUJIOBOIO MOCTOSHCTBA YKcia, (GOPMBI U pa3MepoB

XPOMOCOM B KJIETKaX.
3. MosiekyJasipHblii ypoBeHb ku3HHU (6 1)
MosnekynsapHbIi YPOBEHB )KH3HHU, €0 OCOOEHHOCTH U POJIb B IPUPOJIE.

OCHOBHBIC XUMHYECKHE COCIMHCHUA J)KUBOM MaTCpHuu. MaKpo— N MUKPOSJICMCHTELI B )KHBOM BCIICCTBC. OpFaHI/ILICCKI/IC u
HCOPraHn4CCKHEC BCIICCTBA, UX POJIb B KIICTKC. Boz[a — BaXXHBIM KOMIIOHEHT >KHUBOT0. OCHOBHBIC 6I/IOHOHI/IMepHBIe MOJICKYJIbL

KUBOM MaTCpuu. IlonsaTue o MOHOMCPHBIX U ITOJJUMCEPHBIX COCANHCHUAX.



Ponp OpPTraHNYCCKUX BCHICCTB B KIICTKE OpraHrU3Ma 4CJIOBCKA.: 6€JIKOB, YIJIIEBOA 0B, JTUIINA0OB, HYKJIICHMHOBBIX KHCJIOT.

CrpoeHue U XuMUYECKHUI1 COCTaB HYKJIEMHOBBIX KUCIOT B KieTke. [lonstue o nHykieotuae. Ctpykrypa u ¢pynxuuu JJTHK —
HOCHTEJIS HacleACTBeHHON nHpopmarun kietku. Perukarms JJHK. Matpuunas ocnoBa perumikaru JJHK. [Ipasuio
komiuieMeHTapHocTH. ['eH. [lonstue o konone. I'enernueckuii kox. Ctpoenue, pynkunu u mHOrooopasue popm PHK B knetke.

Oco6ennoctu JIHK ki1eTOK 3yKapuoT U MPOKapHoT.

HpOHCCCBI CHHTE3a KaK 4acTh MEeTa00JIM3Ma B )KMBBIX KJIeTKaX. POTOCHHTE3 KaK YHUKaJIbHasA MOJICKYJISIpHAsA CUCTEMaA ITPOLECCOB

CO3JaHMsl OpraHN4ecKuX BemiecTB. CBETOBbIE U TEMHOBBIE peakiuu (hoTocuHTe3a. Poib (poTOCHHTE3a B IPUPOJE.
ITpoueccel 6nocuHTE3a MOJIEKYI OenKa. DTanbl CUHTE3a.. MaTpuyHOe BOCIIPOM3BOACTBO OEIIKOB B KIIETKE.

MOJ’IGKYJ'IHPHBIC IIPOLCCCHhI PACHICINICHNA BCIICCTB B 9JICMCHTAPHBIX OmocHcTeMax Kak 4acTh MeTa0ojm3Ma B KieTkax. [lonsTue

0 KJIETOYHOM JIbIXaHUU. BeCKUCIOPOIHBIN U KUCIOPOAHBIN 3TAMbl IbIXaHUS KaK CTaJUHU YPHEPTeTUUECKOTO 00€CTICUEHHUS KIICTKHU.
[ToHsATHE O MJIACTUYECKOM M DHEPTETHUYECKOM 0OMEHE B KJIeTKe. POJIb peryasaTopoB OMOMOJICKYIISIPHBIX ITPOIIECCOB.

OmnacHOCTh XUMUYECKOTO 3arpsi3HEHUS OKpyx)arouien cpeabl. [lociencTus AesATeIbHOCTH YEIIOBEKA B OKPYKAIOIIEH Cpee.
[TpaBwia noBeaeHUs: B MpUpPOIHOM cpenie. Bpems skoornueckoit KyabTypbl YeloBeKa U 00IIecTBa. DKOJOTUSI ¥ HOBOE
BO33pEHUE HA KyJIbTypy. OCO3HAHUE YEIOBEUECTBOM HEMPEXOASIICH IEHHOCTH XKU3HU. JKOJIOTHYECKAs KyJIbTypa — BaxKHas

3aJada 4CJIOBCUCCTBA.



3axinouenue (14)

buocucteMbl: OT 3JIeMEHTapHBIX OMOXUMHUYECKUX CHCTEM J10 Ouochepnl. BupoBoe 6mopasHoobpasue. YpoBHU OpraHU3aIUU

IPUPOJIBIL.

TpeOGoBaHus K ypOBHIO TOATOTOBKM ydaniuxcs 11 kimaccos.
B pesynbTaTte u3zydenusi OMOJIOTHU YUYEHUK JTOJKEH:
3HATH/TIOHUMATh:

- OCHOBHBIE TTOJIOKEHUSI OMOJIOTUUECKUX TeOpuid (KJIeTouHast, dBotonnoHHas Teopus Y.Japsuna); yuenune B.M.Bepnanckoro o

ounocgepe; cymHOCTh 3aK0HOB [".MeHens, 3aKOHOMEPHOCTEN N3MEHUNBOCTH;
- CTpO€HHuE OMOJOTMYECKUX OOBEKTOB: KIETKH; TEHOB M XPOMOCOM; BUJa U DKOCUCTEM (CTPYKTYpa);

- CYIIHOCTbh OMOJIOTHYECKUX TPOIIECCOB: Pa3MHOKEHHE, OTIJIOIOTBOPEHUE, ACHCTBHUE HCKYCCTBEHHOTO U €CTECTBEHHOT'O 0TOOPAa,
dhopMupoBaHUE MPUCTIOCOOIEHHOCTH, 00pa30BaHKE BUAOB, KPYTOBOPOT BEIIECTB U MPEBPAILICHUS YHEPTUH B IKOCUCTEMAX U

ouocdepe;
- BKJIAJ] BBIIAFOIIMXCS YYCHBIX B Pa3BUTHE OMOJIOTHUSCKONW HAYKH;

- OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U CUMBOJIUKY;



- IIPU3HAKU ) XUBOTHBIX KaK JKUBBIX OPIraHU3MOB, UX MHOI‘OO6pa3I/Ie " Pa3BUTHUC; TCHOB U XpOMOCOM, KJICTOK, TKaHeﬁ,

MHOT000pa3ue >KUBOTHOTO MUPA, SKOCUCTEM;
- POJIb KUBOTHBIX B OMOTEOIIEHO3€E
YMETb:

- OOBACHATH: pOJIb OMOJIOTHH B (POPMHUPOBAHUU HAYYHOI'O MUPOBO33PEHUS; BKJIa] OMOIOITMYECKUX TEOPHl B (POPMHUPOBAHUE
COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTUHBI MUPA; €INHCTBO KMBOM Y HEKUBOW ITPUPOBI, POJCTBO )KUBBIX OPraHU3MOB;
OTPULIATEIBHOE BIMSIHUE AJIKOTOJIl, HUKOTUHA, HAPKOTUYECKUX BEIIECTB HA pa3BUTHUE 3apO/IbIIIA YEJIOBEKA; BIMSIHUE MyTareHOB
Ha OpPTraHK3M YeJIOBEKa, IKOJIOTMYECKUX (PaKTOPOB HA OpPraHU3MbI; B3aUMOCBSI3U OPIaHU3MOB U OKPYKAIOIIEH Cpeibl; MPUUUHbI
HBOJIIOLIMU, U3MEHSEMOCTH BUJIOB, HAPYIIEHUI pa3BUTHS OpraHU3MOB, HACIEACTBEHHBIX 3a00JI€BaHU, MyTalluii, yCTOMUYUBOCTH

H CMCHBI OKOCHUCTCM, HCO6XOI[I/IMOCTI/I COXpaHCHUA MHOFOO6paSI/I$I BHUOB,

- peuiaTh 3JICMCHTAPHLBIC OMOJIOTHYECKHE 3aJlauu; COCTABJIATH JICMCHTAPHBIC CXEMbI CKPCIIMBAHUA U CXEMbI IICPCHOCA

BEIIIECTB U PHEPTHUH B IKOCHUCTEMaX (LIETH MUTAHUSA);
- ONHKCHIBATh 0cO0El BUIOB MO MOP(HOIOTUUECKOMY KPUTEPHIO;

- BBISABJISTH MPHUCTIOCOOJICHHSI OPTAaHU3MOB K Cpejie OOMTaHUs, ICTOYHUKH MYTareHOB B OKPY Karoiel cpeie (KOCBEHHO),

AHTPOIIOI'CHHBIC UI3MCHCHHA B 9KOCHUCTCMAX cBOEH MCCTHOCTH,



- CpaBHUBATbH: OUOJOTUYECKUE OOBEKTHI (XUMUUECKUIN COCTAB TEJl dKUBOW U HEXKUBOUN IPUPOJIBI, 3apOIBIIIN YEIOBEKA U APYTUX
MJICKOMUTAIOIINUX, TPUPOJIHBIE SKOCUCTEMBI 1 arPO3KOCUCTEMBI CBOE MECTHOCTH ), TPOLIECCHI (€CTECTBEHHBI U UCKYCCTBEHHBIM

0TOOp, MOJOBOE M OECIONI0E PA3MHOKEHHUE) U JIENIaTh BHIBOJBI HA OCHOBE CPaBHEHMS,

- AHAJIM3UPOBATH U OLCHHUBATDL PA3JIMYHBIC THIIOTC3bI CYIMHOCTH KU3HH, IIPOUCXOKACHHUA ) KU3HU 1 YCJIOBCKA, r100aIbHBIC

OKOJOI'N4YCCKUC HpO6JI€MBI " IIYTHU UX PCHICHUA, IIOCIICACTBUA COOCTBEHHOM ACATCIIBHOCTU B Oprma}omeﬁ cpeac,
- HU3y4YaTb UBMCHCHHSA B OKOCHUCTCMAaxX Ha OMOJIOTMYECKUX MOACIIAX,

- HaxoJWUTh UH(MOPMALINIO O OMOJIOTHYECKUX 00BEKTaX B PA3IMUHBIX UCTOUHHUKAX (YUEOHBIX TEKCTaX, CIPABOYHUKAX, HAYYHO-

MOMYJISIPHBIX U3/IaHUAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHET) U KpUTHYECKH €€ OLIEHUBATD;
- HCTI0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM JESITEIIbHOCTU U OBCEHEBHOM JKU3HU JIJIS:

- coOmtoaeHust Mep NpoUIaKTUKN OTPaBICHUHN, BUPYCHBIX U IPYTUX 3a00J€BaHUN, CTPECCOB, BPEHBIX MIPUBBIUEK (KypeHUE,

aJIKOT0JIN3M, HAPKOMAaHMUS ); TPAaBUJI TIOBEJICHUS B IPUPOIHON CPELE;
- OKa3aHWsl MEPBOM MTOMOIIU TP MPOCTYIHBIX U APYTUX 3a007I€BaHUAX, OTPABICHUY TUIICBBIMH MPOAYKTaMU;
- OIIEHKH 3TUYECKHUX ACMEKTOB HEKOTOPHIX MCCIICIOBAHUIN B 00J1aCTH OMOTEXHOJIOTHH.

Ilnanupyembie pe3yJibTaThI



JIM4HOCTHBIE pe3ybTaThl O0YUYEeHHs] B OCHOBHOMW IIKOJIE BKIFOYAIOT TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCS K CAMOPA3BUTHUIO
U JINYHOCTHOMY CaMOOMPEEICHNI0, C(HOPMUPOBAHHOCTh UX MOTUBAIIMH K OOYUCHHIO U LI€JICHANPABICHHON TO3HABATEIbHOM
NS TEbHOCTU, CUCTEMBI

3HAYUMBIX COLUUATBHBIX U MEXKJINYHOCTHBIX OTHOIICHUH, IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPAXKAIOIINX JIMYHOCTHBIC U
Ipa)XTaHCKHE MTO3UIIUHU B IEATEIHLHOCTH, COITUANBHBIC KOMIIETEHIINH, PABOCO3HAHNE, CIOCOOHOCTh CTABUTH IEJIH U CTPOUTH
’KU3HEHHBIC TUIAHBI.

OCHOBHBIE JINYHOCTHBIC PE3YIbTATHl 00yUEHUST OMOJIOTHH:

1) BocnuTanue pOCCUICKON rpakJaHCKOW ASCHTUYHOCTU: NATPUOTU3MA, JIIOOBU U yBaXkeHUs K OTedecTBY, UyBCTBA TOPIOCTH 3a
cBoro PosiuHy; oco3HaHMe CBOEH 3THUYECKON MPUHAIIIEKHOCTH; YCBOCHHE T'YMaHUCTUYECKUX U TPAAUIIMOHHBIX [IEHHOCTEH
MHOTOHAIIMOHATIBHOTO

poccUiCKOro o01IecTBa; BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTH U J1oiira nepea PoauHoi;

2) popmMupoBaHKE OTBETCTBEHHOIO OTHOIIECHHS K YYEHHUIO, TOTOBHOCTU M CHOCOOHOCTH 00YyYarolIuXcsi K CAaMOPAa3BUTHIO U
camM000pa3oBaHNIO0 HA OCHOBE MOTHBAIIMU K 00YYEHHUIO U TTO3HAHUIO, OCO3HAHHOMY BBIOOPY U TOCTPOCHHUIO JATbHEHIIIEH
WHJUBUTyaJIbHON TpaeKTOpuu 00pa3oBaHus Ha 6a3e OPUEHTUPOBKU B MHUpeE TIpodeccuii u npodecCuoHaANbHBIX MPEIMTOYTCHUM, C
y4€TOM YCTOWYUBBIX TTO3HABATEILHBIX HHTEPECOB;

3) 3HaHWE OCHOBHBIX MPUHIIMIIOB U MPaBWJI OTHOUIEHHUS K KUBOM MPUPOJIE, OCHOB 3I0POBOT0 00pa3a KU3HU U 3/I0POBHE

cOeperaronmx TeXHOJOTHil;



4) cdopMUPOBAHHOCTH MTO3HABATEIILHBIX HHTEPECOB U MOTHUBOB, HAIIPABJICHHBIX HA U3yYEHUE KUBON IPUPO/IBI;
MHTEIJICKTYyalIbHBIX YMEHUH (I0Ka3bIBaTh, CTPOUTH PACCYXACHUS, aHAIU3UPOBATh, JIENAaTh BHIBO/IbI); SCTETHUECKOTO OTHOIIICHUS
K KUBBIM 00BEKTaM;

5) dopMupoBaHUE TUYHOCTHBIX MPEICTABICHUN O IIETOCTHOCTH MPUPO/IbI, OCO3HAHUE 3HAUMMOCTH U OOITHOCTH TJI00ATbHBIX
Mpo0JIEM YEIOBEYECTBA;

6) hopmMupoBaHKe YBaKUTEILHOTO OTHOIICHUS K UCTOPUHU, KYJIbType, HAITMOHAIBHBIM OCOOEHHOCTSIM, TPAIUIUSAM U 00pazy
’KU3HU JAPYTUX HAPOJOB; TOJICPAHTHOCTH I MUPOIIOOUS;

7) OCBOEHHUE COLMATILHBIX HOPM, MPABUII TTOBEJCHUS, pojieil U POopM COIMAIBHON KU3HU B TPYIINAX U COOOIIECTBAaX, BKIIOYAS
B3pOCJIbIE U COLIMAJIbHBIE COOOIIECTBA; yUaCTUE B IIKOJIBHOM CaMOYIIPABJIEHUU U OOIIECTBEHHOM KU3HU B IIpejienax BO3PACTHBIX
KOMIIETEHIINH ¢ y4ETOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIIMABHBIX, YKOJOTHIECKIX U IKOHOMUIECKIX OCOOCHHOCTE;

8) pa3BUTHE MOPAILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPAIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BHIOODA,
(dbopMHpOBaHNE HPABCTBEHHBIX YyBCTB M HPABCTBEHHOTO MOBEACHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHSI K
COOCTBEHHBIM MOCTYIIKaM;

9) bopmupoBaHre KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUHU U COTPYTHUYECTBE C YUUTEISIMHU, CO CBEPCTHUKAMH,
CTapIIMMHU U MJIQJIIIUMU B MPOLiecce 00pa3oBaTebHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-UCCIIEA0BATEIBCKOM, TBOPUECKOU U
JIPYTUX BUJIOB JIEATEIHHOCTH;

10) bopMupoBaHue [IECHHOCTH 3I0POBOTO U O€30IMacCHOr0 00pasa >KU3HU; YCBOCHHUE MPABUI MHIUBHUIYATLHOT'O U KOJUIEKTUBHOTO
0€30MacHOTO MOBECHUS B UPE3BbIYAHBIX CUTYAIUAX, YTPOIKAIOUINX KU3HU U 30POBBIO JIFOJIEH, MPaBUII MTOBEJCHHS Ha

TPAHCIIOPTE U Ha JOpOrax;



11) bopmupoBaHre OCHOB SKOJOTUYECKOTO0 CO3HAHUSI HA OCHOBE

MIPU3HAHUSA [ICHHOCTH KU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOJUMOCTHA OTBETCTBEHHOI0, OEPEKHOTO OTHOIICHUS K
OKPY’KAIOILIEH Cpelie U PAlMOHAIBHOTO MPUPOAOIIOIb30BaHNUS;

12) oco3HaHue 3HaYCHUSI CEMbU B )KM3HU YEJIOBEKA U 00I1I€CTBA, TPUHATHUE LICHHOCTH CEMEUHOM JKU3HU, YBAXKUTEIBHOE U

3a00TJIMBOE OTHOIIICHHE K YJICHAM CBOCH CEMBH.

MertanpeaMeTHbIe Pe3yIbTaThl 00YYEHHUs] B OCHOBHOM IIKOJIE COCTOSIT M3 OCBOCHHBIX O0YUYaIOIIMMUCS MEXIPEIMETHBIX MOHATUN
Y YHUBEPCAJIbHBIX YUE€OHBIX IEHCTBUHM, CTIOCOOHOCTH UX UCIIOJIb30BAHUS B YU€OHOM, TO3HABATEIBHON U COIIMAIBHON MPaKTHUKE,
CaMOCTOSITENIbHOCTH IIJIAHUPOBAHUS M OCYLIECTBIICHUS yUeOHOU JAESITEIbHOCTU U OPraHU3alMi yueOHOro COTPYIHUYECTBA C
MeJaroraMu U CBEpCTHUKAMHU, K MPOEKTUPOBAHUIO U TOCTPOEHUIO MHIMBUIyAIbHOW 00pa30BaTEIbHON TPAEKTOPHH.

OcHOBHBIE MeTaNpeAMETHbIE Pe3yJIbTaThl 00yUeHHs] OMOJIOTHH:

1) ymeHue caMoCTOATENBHO ONPEAEIIATH LIEJIM CBOEro 00y4YeHUsl, CTAaBUTh U (OPMYIHPOBATH JUIsl ce0sl HOBBIE 3a]1a4uM B YUEOe U
MO3HABATEJIbHOM AESITENIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH MMO3HABATEIIbHON AESTENbHOCTH;

2) OBJIaJIEHUE COCTABIISIFOIIMMHU UCCIIEI0BATENIbCKON U MPOEKTHON AESITEIbHOCTH, BKIIIOUAasi YMEHUSI BUJETh POOJIEeMy, CTABUTh
BOIIPOCHI, BBIIBUTAaTh TUIIOTE3bI, JaBATh ONPEICTICHUS TOHATHSM,

KJIacCU(PUIIUPOBATh, HAOIIOAATH, TPOBOAUTH SKCIIEPUMEHTBI, IeIaTh BHIBOABI U 3aKIIOUEHHUSI, CTPYKTYpUPOBAaTh MaTepHall,

O6’[>$[CH$[TB, JOKa3bIBATh, 3alllMIIIaTh CBOU UJCH,



3) ymenue paboTath ¢ pa3HBIMU UCTOYHUKAMH OMOJIOTHYECKO HH(OpMaMU: HAXOIUTh OMOIOTHYECKYIO0 HHPOPMAIIHIO B
pa3IMYHBIX UCTOYHHUKAX (TEKCTE ydeOHMKA, HAyYHO-TIOMYSIPHON TUTEpaType, OMOJOTHIECKUX CIOBAPSIX U CIPABOYHHUKAX),
aHAM3UPOBATh U OLIEHUBATh H(HOPMAIIHIO;

4) yMeHHE CaMOCTOSTENBHO TUIAHUPOBATh MYTH JOCTUKECHHUS 1I€JICH, B TOM YKCIIe ajJbTepHATUBHBIC, OCO3HAHHO BHIOMPATH
HaunOoJiee 3 (PEeKTUBHBIE CTIOCOOBI PEIICHHS YUEOHBIX U MO3HABATEIbHBIX

3ajady;

5) yMeHHe COOTHOCUTH CBOM JEHCTBHS C MJIAaHUPYEMBIMU PE3yIbTaTaMH, OCYIIECTBIISATH KOHTPOJIb CBOEH JIeATEIHLHOCTH B
IpOLECcCe TOCTHKEHUS pe3yiIbTaTa, ONPEeNATh CIOCOObI AEUCTBUM B

paMKax MpeasIoKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaIUEH;
6) BiaJieHNE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIEHKH, IPUHATHUS PEIICHUI U OCYIIECTBICHUS OCO3HAHHOTO BBIOOpa B yUeOHON U
MO3HABATEJIbHOMN 1€ATEIbHOCTH;

7) cHOCOOHOCTH BBIOMPATH IEJIEBBIE M CMBICIIOBBIE YCTAHOBKH B CBOUX JICUCTBHUSAX M MOCTYIKAX MO OTHOIICHHUIO K )KHBOU
IPUPOJIE, 3I0POBBIO CBOEMY M OKPY KAIOIIUX;

8) ymeHue co3/iaBath, NPUMEHATH U MpeoOpa30BbIBaTh 3HAKU U CUMBOJIBI, MOJIEJIA U CXEMBI [Tl pEIIeHUs yYeOHbIX U
MO3HABATENbHBIX 33]1aY;

9) yMeHHEe 0CO3HaHHO HMCIIOIb30BaTh PEUEBbIE CPEJCTBA JIJIS IUCKYCCUHU U apryMEHTAIlMN CBOEH MO3UIINH, CPABHUBAThH Pa3HbIE
TOYKH 3PEHUs, ApTYMEHTHPOBATh U OTCTAaWBATh CBOIO TOUKY 3PCHUS;

10) ymeHue opraHn30BbIBaTh Y4eOHOE COTPYAHHUECTBO U COBMECTHYIO JCSTEIILHOCTh C YUUTEIEM U CBEPCTHUKAMH; paboTaTh

WHJWBUIyaJIbHO U B TPYIIE: HAXOUTh 00IIee PelIeHe 1 pa3periaTh



KOH(MJIMKTHI HA OCHOBE COTJIACOBaHUS MO3ULIMMA U y4€Ta UHTEPECOB; (POPMYIUPOBAThH, ApTYMEHTUPOBATH U OTCTAUBATh CBOE
MHEHHUE;
11) dbopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BaHUS HH(DOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUHI

(manee UKT-koMrieTeHIINM ).
no3HaBaTteiabHbIe Y Y /1:

- YMEHUE CaMOCTOSATENbHO ONPEAENISTh eI CBOEro 00yUYeHUsl, CTaBUTh U (POPMYIUPOBATH JIJIsl CEOsl 3a]a4H, Pa3BUBATh MOTHUBBI

U UHTCPCChI cBOCH ACATCIIBHOCTH,

- yMeHue paboTaTh C pa3HbIMU UCTOYHUKAMU Ouosiornueckoil nHopmaimeit (TeKeT yueOHUKa, HayYHO-TIONYJISIpHAs TUTEpaTypa,

OMOJIOTMYECKHUE CIIOBAPU, HAYUHO-IIO3HABATEILHBIE CAUTHI U JP.), BEINOJHEHUE 1a00PATOPHON U NPAKTUUECKON PAOOTHI;
5 5 5
- YMEHUE OMPEAECIIATh MOHITUS, CTPOUTH JOTHUYECKUE PACCYKIACHHUS, NETATh BHIBOBI;

- YMCHUC ITPUMCHATDH AJITOPHUTM IJIA pCIICHUA yqe6HBIX 3a7a4, IIpru MOCTaAHOBKC HpO6HCMBI, INOABCACHHUHN UTOI'OB UCCIICAOBAHUA,

UTOTOB ypOKa (BBITIOJIHEHUE JIOTUYECKUX OTIepalliii CpaBHEHUs, aHAIN3a, 0000IIeHNs U T.1.);
- YMEHHUE CO3/1aBaTh, TPUMEHSITH OMOJIOTUYECKUE CXEMBI, PUCYHKH JP. JIJIS pellIeHrs y9eOHbIX U MMO3HABATEIIbHBIX 3a/a4;

- (bOpMHpOBaHI/Ie H Pa3BUTHUC KOMIICTCHTHOCTHU B 00J1aCTH UCIOJIL30BAHUS I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTUI

(MKT — KOMIETEHTHOCTH);



- BOCIIPOM3BOIUTH MO MaMsATH HHPOPMAIIKIO, HEOOXOIUMYIO 7Sl pelIeHUs] Y4eOHOM 3a1aun

peryiatuBHbie Y'Y /I

- JICJICHUs yYaIIuXCcs Ha MUKPOTPYMIIbI (TIOATOTOBKA COOOIIEHHI ); OpraHu3aIisl yJarMcs CBOeH yueOHOM e TeNbHOCTH;
- BBIOOD BBICTYTAIOILIETO;

- IOJBEJCHUE UTOTOB YPOKA;

- YIIpaBJICHUC cBoOcH ACATCIIbBHOCTBIO, IIPOABJICHNUC HHUIMUATUBHOCTH U CAMOCTOATCIbHOCTH, KOHTPOJIb 1 KOPPECKIHA ITOJTYYCHHBIX

3HAHUM;

KOMMYHUKaTuBHbIE Y'Y /I

- pedeBasi AesITENbHOCTh, HABBIKH COTPYJHUYECTBA B IPOLIECCE BCETO YPOKa, HA BCEX €ro dTarax;

- BJIAJICHUE MOHOJIOTUYECKON U AUAIIOTMYECKO (popMaMu pedn; yMEeHHe MOJHO U TOYHO BbIpaXkaTh CBOM MBICTU

[IpeameTHbIC pe3ynbTaThl 00YYCHHUS B OCHOBHOM ITKOJIE BKIIOYAIOT OCBOCHHBIE 00YYAIOIMMMHUCS B X0J1€ U3yUeHUs YIeOHOTO
npeaMeTa yMeHusl, cenuduaeckue Ijis JaHHON TpeAMETHON 00J1acTH, BUABI IEATEIILHOCTH MO MOJTYYESHHIO HOBOT'O 3HAHUSI B

paMKax y4eOHOTO IpeIMEeTa, ero NpeoOpa3oBaHUI0 U MPUMEHEHHIO, (POPMUPOBAHUE HAYYHOT'O TUIIA MBIIUICHUS, HAYYHBIX



NPEICTABICHUI O KIIIOUEBBIX TEOPHUAX, TUMAX U BUIaX OTHOIICHUM, BIaJICHUE HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU
MOHSTUSAMH, METOJJAMHU U IPUEMAMH.

OcHOBHBIE PEIMETHBIE Pe3yIbTaThl 00yUeHUsT OUOJIOTHUH:

1) ycBOEHHE CHUCTeMbI HAYYHBIX 3HAHHUM O KUBOUM MPUPOJIE U 3aKOHOMEPHOCTSX €€ pa3BUTHS AJ1s1 GOPMUPOBAHHUS €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA;

2) (hopMupoBaHHE NTEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX IPEICTABICHUN 0 OMOJIOTHYECKUX 00BEKTax, POLIECccax, SIBICHUSX,
3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OMOJIOTHUECKHUX TEOPHSIX, IKOCUCTEMHOW OpraHU3aIluH KU3HH, O B3AUMOCBSI3U BCETO )KMBOTO B
ouocgepe, 0 HACTEACTBEHHOCTH U U3MEHYMBOCTH; OBJIAICHUE MOHATUIHHBIM alnapaToM OUOJIOTUH;

3) npuobpeTeHne onbITa UCIOIB30BAHUS METOJOB OMOJIOTMYECKON HayKU U MPOBEACHUS HECIOKHBIX OMOJIOIMUECKUX
AKCIIEPUMEHTOB JJIS1 U3YUYCHUS KUBBIX OPTaHU3MOB;

4) noHMMaHNE BO3pacTaroIlel pOJIM €CTECTBEHHBIX HAYK U HAYYHBIX MCCIIEI0BAHUN B COBPEMEHHOM MHUPE, TOCTOSHHOTO
IpoIecca IBOTIOIUN HAYIHOTO 3HAHUS, 3HAYMMOCTH MEKIYHAPOJHOTO HAYYHOTO COTPYAHHYECTBA;

5) dopMupoBaHrE OCHOB IKOJIOTUYECKON TPAMOTHOCTH: CIIOCOOHOCTH OIIEHUBATH MOCIEICTBUS ACSITEILHOCTH YEJIOBEKa B
npupojie, BIUsiHUE (PaKTOPOB PUCKA Ha 3/10POBbE YEJIOBEKA; YMEHHUE BHIOMPATh 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JACUCTBUSIX U TIOCTYMKaX MO OTHOLICHHUIO K )KHBOW MPHUPOJIE, 3[0POBBIO0 CBOEMY U OKPYKAIOIINX, OCO3HAHHE HEOOXOIMMOCTH
COXpaHEeHUs1 OMOPa3HO0Opa3usl U MPUPOTHBIX MECTOOOUTAHHIA;

6) oOBsicHEHHE POJTU OUOJIOTHH B TIPAKTUIECKON ACSITEIFHOCTH JIFO/ICH, MECTa U POJIM YeIOBEKa B MPUPOJE, POJACTBA OOIIHOCTH

IMPOUCXOKIACHHUA 1 3BOJIOLTNHN paCTeHI/II\/'I H )KUBOTHBIX,



7) oBilaieHUE METOAaMH OMOJIOTMYECKON HayKH; HAOII0ACHUE U ONIMCAHUE OMOJIOTHYECKUX OOBEKTOB U MTPOLIECCOB; IOCTAHOBKA
OMOJIOTHYECKUX IKCTIEPUMEHTOB U 00BSCHEHUE UX PE3yJbTaTOB;

8) popmMupoBaHuE NpPeACTABICHUN O 3HAUEHUH OMOJIOTHYECKUX HAYK B PELICHUH JIOKAJIbHBIX U INI0OATBHBIX YKOJIOTUYECKUX
po0JIeM, HEOOXOAMMOCTH PAlMOHAIILHOTO IPUPOAOIIOIB30BAHNUS;

9) ocBoeHME NPUEMOB OKa3aHUs IEPBOI MOMOIIH, PAlMOHAIBHOW OpraHU3allK TPYAa U OTAbIXA, BHIPAIIMBAHUSA U PA3MHOKECHHUS
KYJBTYPHBIX PACTEHHUI U JTOMAIIHUX XKUBOTHBIX, YXO/a 32 HUMU.

TeMmaTH4ueckKoe INIAHUPOBAHHUE

Ne Tema KoJu-Bo yacos
1 OpranusMeHHbIH YPOBEHb KU3HHU 14

2 KiteTouHblil ypoBeHb KUZHH 13

3 MouJiekyJIsIpHbIA YPOBEHb KM3HU 6

4 3akiouenue 1
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Pabouast mporpaMMa He UCKIIFOYAET BO3MOKHOCTH MCIOJIB30BAHMS IPYTrOM JIMTEPATYpPhl B paMKax TpeOOBaHUI

['ocyaapcTBEeHHOIO cTaHapTa 1Mo OMOJIOTHUH.

O6opynoBaHue



HaGopsb! a1g npoBeieHus 1a00paTOPHBIX U MPAKTUYECKUX padOT (JIyTIbl, IIMATElb, UTJIbI, CTYIIKH, TOTOBBIC ITpenapaThl TKaHe,

T'OTOBBIC MAKCTHhHI, CKGJIGTI)I); Ta6J'II/IHI>I; KOMIIBIOTCP M HHTCPAKTHUBHASA TOCKaA



PacnpeﬂeﬂeHHe BpPEMCHHU I10 TCMaM IIPOrpaMMbl 1aHO OPUCHTUPOBOYHO. YuuTenb MOXET U3MEHSTh €TI0 B Inpcaciax FO,Z[OBOI>’I

CYMMEBI 94COB.

Kanennapno rematudeckoe mianuposanue 11 kiacc

Ne | Tema IInanupyemsle pe3yabTaThl JearenpHOCTD Marep.- DopMbI [Hara
1/ | yaeOHOTO  3aHATHS oOygaronuxcs TEXHHY. OpraHm3any | MPOBEACHUS
n | (ypoka) JInyHocTHbIE Meranpenmernsie | [IpeameTHbie 6aza, OOPHI | n o 1o
(YVY [, pabota c oOpazoBaTe | iaHy | (akry
TEKCTOM) JIBHBIX
OTHOIIEHHH
I'maBa 1 Oprannu3mMeHHbIN YPOBEHB KU3HU
1 | Opranusmennsiit YMEHHE YMEHHE OTJIMYMS OPraHU3MEHHOTO dopmuposanue ymenuit u | MuTepaktn | Ypok
YPOBEHD KU3HU: HaOII0aaTh, OIPENEIIATh YPOBH:A XU3HHU OT HIOCTPOCHHS HOBBIX BHast JOCKA, | U3y4YEHHE
3HAYCHUE U POJIb B pabotarth ¢ [IOHATHS, nejiarp | MOMYIALHOHHO-BHIOBOTO; SHAHUH, KOJUICKTUBHAA 000pynoBa | HOBOTO
npupozae. OpranusM | BUPTYalbHBIM BBIBOJIBI, OpraHu3M — OCHOBHA paoTa M0 OMPENCNCHIIO | 1o Marepuasia
CANHNIA )XU3HU; OPTaHU3M HpO6J’IGMBI H OCJIM Ha
Kak OHocHucTeMa MaTeprasioM, COCTaBIISATh
Kak OMoJioruyeckas CHC-TEMA, Pa3HbIX 3Tallax ypoka,
(mkcupoBath TaOJIAIIBI, CXEMBI,
6 2 POJIb MEXaHU3-MOB OTBCTBI Ha BOIIPOCHI,
pe3yIbTaThl paboTatsh ¢ H(?’BOH yIpaBJIEHUS B MIPOCMOTP NpE3EHTALUN
2 | Ipormecch HaOJII0CHNUS, vHpopMalmen u3 CYIIECTBOBAHUH OHO- dopmupopanue ymennii u | ntepaktu | KomOunu
KU3HEIEATENLHOCTH JEJIaTh BBIBObI, y‘leGHI/IKa, CHUCTEMBI; CaMOpery-JIsiius IIOCTPOEHUS HOBBIX BHas JIOCKa, pOBaHHLIfI
OXHOKJICTOUHBIX pa3BHUBAaTh BBITIOTHATH POLIECCOB 3HaHMH, KOJUIEKTUBHAS 0Gopyi0Ba | ypok
JKU3H ATCIIbHOCTH
OpraHu3MOB. HAaBBbIKH JIOTM4ECKUE 3HeJe fen oc paboTa 1o onpeeIeHHIo Hite
Crenuanusanus COTPYAHUYECTBA omnepanuu Opranusma, aCCUMH-JIAIHA npoGIeMBI U ENH Ha
MPOIIECCOB C YUHUTENEM U CpaBHCHHH, HEOOXO/IMMBIX JU1s1 JKU3HH Pa3sHBIX dTanax ypoka,
SKU3HE e TEbHOCTH CBepCTHI/IKaMI/I, aHaIn3a u BCHICCTB OJJHOKJICTOYHBIMHA OTBETHI Ha BOIIPOCHI, .
yMeEHHE 0606HICHI/I$[ pu OpraHmn3Mamu, IMMUHO-IIUTO3, IIPOCMOTP MPE3CHTAIUN
Y MHOTOKJICTOYHBIX (harouutos; COCTaBJIEHUE TAOJINII, CXEM
IUTaHUPOBATH U MTOCTaHOBKE

OPraH1u3MOB




CnocoObI TUTaHUS U
JBOJIIOLHSA
MUILEBAPUTETHHON
CUCTEMBI Y
OpTraHH3MOB.
Perymsiius
MIPOIIECCOB
JKH3HEAEATETEHOCTH
OpTraHU3MOB

Bbecmomoe
pa3MHOKEHUE.
ITonoBoe
Pa3MHOXKEHUE

OHnTorenes.
OMOpPHOHATILHBIN
MIEPUO/I.
ITocTamMpHOHATBHBIHA
nepuos

U3 ucropun
pa3BUTHUS TEHETHKH.
OCHOBHBIE TIOHATHS
TE€HETHUKHU.
XpomocoMHas
TEOPHsI
HACJIEICTBEHHOCTH

perynupoBarth
CBOIO
JeATeIIbHOCTD;
¢dopmupoBaHue
MO3HABATEIILHOTO
HHTEepeca K
U3YYCHHIO
npeMerTa,
HAyYHOTO
MHPOBO33PEHHS,
yMEHHE
NPUMEHSTH
MOJTyYeHHBIE
3HAHUS B
MPaKTUYECKOU
JEATeTLHOCTH

npo0IeMBl,
WUTOTOB YPOKa;
KOHTPOJITb
MOJTyYCHHBIX
3HAHUM; BIaJgeHHE
MOHOJIOTHYECKON
U IUAJIOTUYECKON
¢dbopmamu peun,
yMETh TOYHO U
MTOJTHO BEIPAXaTh
CBOM MBICIIH;
(hopMyITHUpOBaTh
1eNb YpoKa 1
CTaBUTH 3a1a4H,
HEOOXOIUMBIE
JUIS JOCTHIKEHHS,
TJIAHUPOBATh
CBOIO
NIeSITEIbHOCTD U
MIPOTHO3UPOBATH
€€ pe3yJIbTaThI;
paboTrats 1o
TUTaHy, CBEPSTh
CBOM JIEHICTBUS C
LENBIO U, IPU
HEOOXOIMMOCTH,
WCTIPABIISITH CBOU
OIITHOKH
CaMOCTOSITENBHO;
CTPOUTH PEUCBEIC
BBICKA3BLIBAHUS B
yCTHOH (opme,
apryMeHTUPOBaTh
CBOIO TOYKY
3peHUs

MPUCTIOCOOJICHUS IS 3aXBaTa
MUIIH (TPUXOLUCTHI);
MepeBapUBaHUC C TOMOIIBIO
JM30COM, aBTOJIA3 KIIETKH;
JIBIDKEHUE OTHOKIIE-TOYHBIX C
MTOMOIIIBIO BBIPOCTOB
IIUTOIUIA3-MBI M K Pa3HBIX
Opra-HOWOB; Pa3paku-
MOCTB, TaKCHUC: (poTO-TaKcHC,
XEMOTAKCHC, TEPMOTAKCHC,
Te0TaK-CHUC; YCIIOKHCHHE
JKU3HEICATCITLHOCTH
MHOT'OKJICTOYHBIX
OpPraHU3MOB;

SBOITIOIUS MTUIIEB. CHCTEMEI;
HEepBHAs U TyMOpaJbHas
PeTYIAIHS

WHIWBUAYAIEHOE Pa3BUTHE
OpraHn3Ma — OHTOTCHE3;
SMOPHOHATBEHBIN WITH
3apOIBIIICBHII [TEPUOI, ITATIBI:
npoliieHue — Omacrtyna,
racTpyJsius — racTpyJa,
nuddepeHanms
(Mopdorenes);

TPH 3aPOJIBIIICBBIX JIUCTKA:
9KTO, PHTO U ME30]IepMa;
MOCTAIMO-PHUOHABHBIA TIEPHOI,
JIBA THTIA Pa3BUTHS — MPSIMOE H
HETIPSIMOE;

MeTamopdo3; Gecro-oe
pa3MHOXeHUe, OnHapHOe
JIEJICHIE, MHOYKECTBCHHOE
JICJICHHE, CIIOPaMH,
BEreTaTUBHOE pa3M-HOXKEHHE,
MIOJIOBOE Pa3MHOKEHHUE, BTO-
PHUYHBIE TTOJIOBBIC MPU3HAKHY;
3BOIIIOI[U-OHHOE 3HAYCHHE TI0-

popmuposanne ymenuidt u | Murepaktn | KoMOuHM
TOCTPOCHUS HOBBIX BHas JIOCKa, | pOBaHHBII
3HAHMH, KOJUICKTHBHAS oGopyIoBa | ypok
paboTa 1o oTpeeIeHII0 Hue

poOJIeMEBI H IIeNTH Ha

Pa3HBIX 3TaIax ypoka,

OTBETHI Ha BOTIPOCHI,

MIPOCMOTP MpPE3EHTALNN

COCTaBJIEHHE TAOJIMI], CXEM

(opMHpOBaHNE HABHIKOB I/IHTepaKTH KomOuuu
CaMOKOHTPOJI1, CAaMOCT. BHas JI0CKa, pOBaHHbIﬁ
paboTa 1o onpe/e/ICHUIO 0Gopy0Ba | ypoK

LeTH yPOKa, IPYIIIOBOE Hie

MIpOBeJIeHUE HAOIIOACHUIH,

IIPOCMOTP IIPE3EHTALUN

COCTaBIIEHUE TAOJIHII, CXEM

(hopMupoBaHUe HABBIKOB WNuTepaktn | KomOuan
pedrercHBHO BHasl JIOCKa, | POBAHHBI
JIeSITEIIbHOCTH, oGopyzoBa | ypox
KOJUIEKTUBHAs paboTa 1mo Hie

OTIPEICTICHUIO ITPOOIIEMbI

1 [ICJIM Ha pa3HbIX dTanax

YpOKa, COCTaBIICHUE

TaOJINI], CXEM

(hopMHUpOBaHNE HABHIKOB Wurepaktn | KomOuan
CaMOKOHTpPOJIA, CAMOCT. BHAsl IOCKa, | pOBaHHBIM
pabora 110 orpeaeIeHHo oGopyzoBa | ypox

LIETN ypOKa, IPYIIIIOBOE —

MpOBEICHUE HAOIOICHUH,
MIPOCMOTP MPE3CHTALINN
COCTaBJICHUE Ta0JIMII, CXEM




MonupurkanuoHHas
W3MEHYUBOCT.
TI'emornmmaeckas
W3MEHYHMBOCTE U €€
MIPUYUHBI

MonorubpunHoe
CKpEIlMBaHuE.
JurubpumaHoe
CKpeIIBaHNE

Pemenmne
TeHETHYECKHUX 3a70a4
Bzaumoneiicteue
T€HOB

10

BzaumoneiictBue
reHoB. Pemnienune
3amad I eHeTHUeCcKHe
OCHOBBI CEJIEKIUU

YMCHHE
HaO0JII0aTh,
paboratb ¢
BUPTYaJIbHBIM
MaTepHajoM,
(hukcupoBaTh
pe3yIIbTaThI
HaOIIONEHUS,
JIeNaTh BBIBOJIBI,
pa3BUBaTh
HaBBIKH
COTPYIHUYECTBA
C YUUTEIEM U
CBEPCTHUKAMH,
YMEHHE
TUTAHUPOBATH U
PEryJIHpPOBaTh
CBOIO
JeSITENTBHOCTH;
(hopmupoBaHue
MO03HABATENLHOTO
HHTEpeca K
H3YUYCHHIO
npeaMera,
Hay4YHOT0
MHUPOBO33pPECHHS,
YMEHHE
MPUMEHSTh
MOJTy4YeHHbBIC
3HAHUSA B
MPaKTUYECKON
JESTeILHOCTH

yMEHHE
OTIPEAETATh
HOHSTHS, 1ETaTh
BBIBO/IB,
COCTaBIISITh
TaOJIUIIBI, CXEMBI,
paboTath ¢ HOBOI
nHpOpMaLuen u3
y4eOHHKa,
BBITIOJTHATD
JIOTHYECKHE
orepanyu
CpaBHEHWUS,
aHanmsa u
00001IeHus mpu
HIOCTaHOBKE
poOJIeMBI,
UTOTOB YPOKa;
KOHTPOJIb
HOJTyYSHHBIX
3HAHUM; BIaJICHUC
MOHOJIOTHYECKOH
U TMAJIOTUIECKOM
¢dbopmamu peun,
YMETb TOYHO U
HIOJTHO BBIPAXKaTh
CBOM MBICIIH;
(bopmynupoBartb
1eIb ypOKa
CTaBUTD 33124,
HEOOXOMMBIE
JUTSL TOCTHKCHUSI;

JIOBOTO U O€CITOJIOro
Pa3sMHOXKCHUS

3HAaTh OCHOBHBIE MMOHSATH
TE€HETHKH, HACJIeICTBEHHOCTbD,
XpOMOCOMa, JIOKYC, KapHOTHIIL,
TEHOTHII, HOpMa PEaKIiH,
(heHOTHT, TEH, AJUIETb,
TOMO3UT0Ta, TETEPO3UTOTa;
WUCTOPHS Pa3BUTHUS TEHETHKH,
MIPEIIOI0KEHUS, TCOPHH.
HUccnenoanusa I'. Menaens,
T. Moprana, ap.;

OCHOBHBIE TTOJIOKCHHS
XPOMOCOMHOU TEOpUU
HACJICIOBaHU,
HM3MEHYHUBOCTh
HACJICCTBEHHAS
(reHoTHIIHYEeCKas ),
KOMOWHATHBHAS U
MyTaIOHHAsI, U3MECHIUBOCTh
HEHACJIeICTBEHHAS
(benotunuyeckas),
MOIU(DHKAIIMOHHAS,
OHTOT€HETUYECKAS
M3MEHYUBOCTb,

3aKOHBI MeHIeNIs; 3aK0H
pacIIerieHus, 3aKOH YHCTOTHI
rameTt, MOHOTHOPHIHOE,
JTUTHOPUITHOE U
TPUTTHOPUTHOE
CKpCIBAHNE;

YMETh pelrath 3aJ1a4u Ha
MOHOTHOPHIHOE U
TUTHOPUIHOE CKpEITUBaHUE;
B3aUMOJIEUCTBUE AJLIENBbHBIX

popmuposanne ymenuit u | Murepaktn | KoMOuHM
TOCTPOCHUS HOBBIX BHas JIOCKa, | pOBaHHBII
3HaHUI, KOJUICKTUBHAS oGopyIoBa | ypok
paboTa 1o oTpeeIeHII0 Hue

poOJIeMEBI H IIeNTH Ha

pa3HBIX ATAllaX ypoKa,

OTBETHI Ha BOIPOCHI,

MIPOCMOTP MpPE3EHTALNN

COCTaBJIEHHE TAOJIMI], CXEM

(opMHpOBaHNE HABHIKOB WNuTepaktn | KomOuan
peduekcnBHO BHAsI JIOCKA, | POBAHHbIN
HEATEIILHOCTH, 060py,[[0Ba YPOK
KOJUIEKTUBHAs paboTa 1mo Hie

OTIPEJICTICHUIO MTPOOIEMBI

1 [ICJIM Ha pa3HbIX 3Tanax

YpOKa, COCTaBJICHUE

TaOJINI, CXEM

(opMHpOBaHNE HABHIKOB WNuTepaktn | KomOuan
CaMOKOHTPOJI1, CAaMOCT. BHas JIOCKa, pOBaHHLIﬁ
paboTa o onpeaeneHUIo oGopyzoBa | ypox

LeJIN ypOKa, IPYIIOBOE Hie

MIpOBeJIeHUE HAOTIOACHUIH,

IIPOCMOTP IIPE3EHTALUN

COCTaBJICHUE TA0JIHII, CXEM

(OopMHUpPOBAaHUE HABLIKOB Wntepaktn | KomOunu
CaMOKOHTPOJIA, CaMOCT. BHas JIOCKa, pOBaHHLIﬁ
paboTa o onpeaeneHUIo oGopyzoBa | ypok

LeJIN ypOKa, IPYIIOBOE Hie

MpOBEICHUE HAOIIOICHUH,
MIPOCMOTp Mpe3eHTALUN
COCTaBIIeHUE TAOJIHII, CXEM




11 | I'eneruka nona. YMCHHE TJIAHUPOBATH T'€HOB, HETIONHOE (GopMUpOBaHHE HABBIKOB WNurepaktn | KoMOuHM
HacnemoBanme HaO0JII0aTh, CBOIO MOMHUHHPOBAHUE, peduexcuBHOH BHas JIOCKa, | pOBaHHBII
[IPU3HAKOB, paboTath ¢ JICATSIIBHOCTD U KOAOMHHHUPOBAHHC, ACATEIILHOCTH, obopynoBa | ypok
CIETUICHHBIX C BUPTYaJIbHBIM NporHo3upoary | B33HMOICHCTBHC KOIIEKTHBHASA paboTamo | yo
HOJIOM MaTepHaHOM, ee peSyJ'ILTaTLI; HCAJIJICJIbHBIX I'CHOB, OIIPEACICHUIO HpO6HCMBI
HacuiesicTeenHBIC (uxcHposath paboTats mo EaONCHCTIG, oTHCTES ;Ipﬂ;“ D T
00JIe3HN YeIoBeKa pe3yIIbTaThI IUTaHy, CBEPSITh HOTHMEpHS; ’ ’ Ta6JII/I;_[, -

12 | PTUdeckue acmeKThl HaOJIIOIEH U, CBOHM JICHCTBUSI C reHeTHKA 110J1a, ayTOCOMBI 1 (bopMHUpOBaHKE HABLIKOB Hnrepaktu | KomOunu
TIpYUMEHEHHs reHnpIx | ACTaTh BRIBOABL, | HCIBIO H, IPH T0JIOBBIE XPOMOCOMBI, CaMOKOHTPOJIs, CaMOCT. BHAsl JIOCKA, | POBAHHBI
TEXHOIOTHii pa3BuBaTh HEOOXOJMMOCTH, | rOMOTaMETHEIE U pabora 1o ornpeaeneHuo 06opyoBa | YpoK
MYTaFeHLI. I/IX HaBBbIKHN HCHpaBHHTB CBOHU réTeporaMeTHLIC OCOGH; ein ypoka, rpynrnoBoe . HUE
BIIMSIHME HA JKUBYIO COTPYIHHUYECTBA OIIUOKHU raMCTOICHES; IMPpOBEACHUEC Ha6J’IIOJIeI{I/II/I,

MpPHPOJTY M uesoBeka. | € YTHTETEM 1 CaMOCTOSITEIIHHO; gﬁgﬁiﬂegﬁi‘:z Egﬁzfl\‘ﬁm‘?'» :ggf;?;i Zgz‘gfiﬂiw
CBEPCTHUKAMH, CTPOUTH PEUCBhIC ’ ’
YMEHHE BBICKA3bIBAHHS B ggﬁg;é;?cnemmemmx
TJIAHUPOBAThH U yCTHOH (opme, ’

13 | ®dakropsl, PEryIHpOBATH APryMEHTHPOBATD ’6‘82243‘;0121‘“{”6’ TCHHBIC q)opMHPOBaHHUe HABBHIKOB Unrepaktn | KoMOuun
ONpPEICIIAIONINE CBOIO CBOIO TOUKY q)aKTOpL;, THOBBIIAIONINE PUCK Ez;bfeﬁ?;;c};? Bgax Aocka, | POBAHHLIA
YR ot e ot e B S M

OTIPEICTICHUIO ITPOOIEMbI
KU3HU. OPraHusMbl | [103HaBATENBHOIO pediekcuio cBoeii | 3aboneBaHueM; W 1EITH HA PA3HBIX STAMAX
apcTsa BUPYCOB. HHTEpeca K EITENBHOCTH, OCHOBHBIE KOMIIOHEHTEI YPOKa, COCTABIICHHE
Bupychbie U3YUYEHHIO HCIIOJIb30BaTh STHYCCKUX HOPM TMOBCACHUA, | 1aGpyny, cxem
3a00JIeBaHUS U MEPHI npeveTa, MHQOPMaLMOHHB | BHAR! MyTalu, HacToTa
0OpBLOBI C HUMH. HAYUHOTO € pecypest Ui BO3HUKHOBEHUS MyTallWi,

14 | Utorosoe 3ansTue MHPOBO33peHHs, | OATOTOBKH taxropsr, ONPEACIALOLIHE VH/IMBUyaJIbHOE Hurepaktu | KomOunun

1o rmase 1 yMeHre SOPOBLE HeI0BeKa, BBINOJIHEHNE TIMCBMEHHOM | BHast TOCKa, | POBAHHBIIT
IpHMeHATE paboTHI, yCTHBIE OTBETHI, 0GopyI0Ba | ypoK
KOHTPOJIb U CAMOKOHTPOJIb HHUE
HoﬂyquHBIe N3Yy4YCHHBIX MOHATUHA
3HAHUS B
MPaKTUYECKON
JESTeILHOCTH

I'maBa 2 KneTo4Hslil ypOBEHb )KH3HH

15 | KnetouHslil ypoBeHb | yMEHHE JIENAaTh BBIBOJIBI, XapakTepHu30BaTh 3HAUECHHUE, (dbopMupoBanue yMeHHH Wurepaktn | KomOunn
OpraHu3alvy )KUBOH | gabio I1aTh, COCTAaBIIATH CTPYKTYPHBIE 3JIEMEHTEI, TIOCTPOCHUS 1 pealMsaliiit | pHas 0CKa, pOBaHHBIM
MaTepI/II/I U ero pOHB pa60Ta’I‘]} c Ta6J'H/I]_U)I, CXEMBb, OCHOBHBIE ITPOLECCHI, HOBBIX 3HAHUH, CaAMOCT. 060py)10Ba YPOK

OpraHu3aInio OMOCUCTEM

paboTa 1o onpeaeneHUI0




B pupoje. Kierka
KaK 3Tall 3BOJIFOLIUH
JKUBOT'O B HCTOPHUU

3eman

16

MHuoroob6pasue
kireTok. CTpoeHme
KJIeTKH. OpraHOUIBI
KaK CTPYKTypHBIE
KOMITOHCHTBI
[UTOTLIA3MBI

17

Crtpyktypa u
(YHKINU KIETOK U
BHYTPUKJIETOUHBIX
00pa3oBaHHIA.
OcobeHHOCTH
KJIETOK MPOKapPHOT U
9YKapuoT

18

KieTouHbIi UK
)ku3Hu. Jlenenue
KJIETKU

19

HUccnenoBanue das
MHTO3a Ha TIpEMepe
MHKpOIIpernapara
KJIETOK KOHYHKA
KOpHS (71a0. p.)

20

PenyxuuonHoe
JeJIeHne —Meio3.
T"amertorenes.

BUPTYyaJIbHBIM
MaTepuaom,
(uKcupoBaTh
pe3yabTaThI
HaOJIIOIeHU,
JieNaTh BHIBOJBI,
pa3BHBaTh
HaBBIKH
COTPYIHUYECTBA
C yUHTEIIeM U
CBEPCTHHUKAMH,
yMeHHe
TUITAHUPOBATH U
peryanpoBaTh
CBOIO
JeSITENbHOCTB;
(hopmupoBaHue
MO3HABATEILHOTO
WHTEpeca K
U3yYEHHIO
npeaMera,
HAYYHOTO
MHPOBO33PEHHS,
yMEHHe
MPUMEHSTh
MOJTyYCHHBIC
3HaHUS B
MPaKTHYECKOMN
JeSITEIbHOCTH

BBITIOTHSTh
omeparun
CpaBHCHHS,
aHanmsa u
00001IeHHS TTPH
MOCTAaHOBKE
MPOOIEMBI,
WUTOI'OB YPOKa;
KOHTPOJIb
MOJTyYeHHBIX
3HAHUM; BIaJICHUC
MOHOJIOTHYECKOU
U JUAJTOTHYECKOU
¢dbopmamu peun,
yMeTh TOYHO U
ITIOJIHO BBIPpAKaThb
CBOM MEBICITH;
(hopMyITUpOBaTh
1IeJTb ypOKa U
CTaBUTH 33/1a4H,
HE00XOUMbIC
JUTSI TOCTUKCHHS;
TUTAHUPOBATH
CBOIO
JIeSATEIIbHOCTD U
MIPOrHO3UPOBATH
€€ pe3yJIbTaThl;
apryMeHTUPOBaTh
CBOIO TOUYKY
3peHus;
OCYIIECTBIIATh
pednekcuro cBoei

KJIETOYHOTO YPOBHS KHBOM
MaTepuu;

MEXaHHU3MBbl YCTOHYUBOCTH
KJIETKH KaK OMOCHCTEMBI,
3HATh OCHOBHBIC TAIIbI
HBOJIIOINH KIJICTOYHOU (hOPMBI
JKU3HU;

XapaKTepu30BaTh
MHOT000pa3ue KIETOK ’
TKaHEe#, 3HaTh OTJIINYUE KIETOK
TKaHEH OT KJIETOK
OJIHOKJIETOYHBIX OPTaHU3MOB;
OpraHoUIbl, UX CTPOEHHUE U
POJIb B KJIETKE; Pa3IudHsi
MEXIy PacTUTEIBHOM 1
JKHUBOTHOM KJICTKOM;
JIOKa3bIBaTh, UTO KJIETKA —
JJIeMEHTapHAs KHUBas CUCTEMA;
MIPHU3HAKA KIETOK 3YKapHOT U
MIPOKAPHOT; YHIOOHOHTHOE
MIPOUCXOKICHNE HEKOTOPBIX
OpraHouJIOB

IMOHUMATh, YTO TAKOE
KJICTOYHBIH IIMKJI, 3HATH JTAIlbI
KJIETOYHOTO IUKJIA DYKapHOT,
MOHSATHE KJIIETOYHOTO IUKJIa
MIPOKAPHOT;

3HaTh (pa3bl MUTO3a U ME03a,
OCHOBHBIE OTJIUYHUS MUTO3a OT
Meii03a; OMOJIOrHYECKUI
CMBICJI MUTO3a U Meii03a;
CTPOEHHUE XPOMOCOMBEI,
TaIuIOUIHBIA ¥ JUTIIOUHBIN
HabOp XPOMOCOM,

TTOJTUILION/ TS,

0COOEHHOCTH CTPOCHHUS
ITOJIOBBIX KJIETOK,
raMeToreHes, ciepMaToreHes3 u
OOTCHE3;

3Ha4YE€HHE TOJIOBOTO U

[eJH YpOKa MPOCMOTP HUE
Mpe3eHTAalNH,

COCTaBIIEHUE TAOIHII, CXEM

(opMupoBaHUe HABBIKOB WNutepaktu | KomOuuup
peduexcuBHOH BHAs TOCKA, | OBAHHBIH
JIeSITEIbHOCTH, oGopynoBa | ypok
KOJJICKTHBHAsS paboTa 1o Hue

OTIPE/ICTICHUIO ITPOOIIEMBI

M LIEJIM Ha Pa3HbIX dTanax

YpOKa, COCTaBICHHUE

TabJIuI, CXEM

bopMupoBaHre yMeHHH Nurepaktu | KomOunu
TIOCTPOCHHA 1 pealu3alli | pHasi JOCKa, | POBAHHBIN
HOBBIX 3HAHUH, CaAMOCT. 060py,Z[OBa ypOK
paboTa 1o Onpe/eIICHUIO Hie

[eJIH YPOKa MPOCMOTP

Mpe3eHTalN,

COCTaBJICHHUE TAOIHUII, CXeM

(hopMHUpOBaHNE HABHIKOB HHTepaKTH K0M6HH1/1p
peduekcnBHoOl BHAs JI0CKA, | OBAHHBI
JIeATEeTbHOCTH, TECTEI YpOK
KOJIJIEKTHBHAs paboTa 1o

OTIPEICTICHUIO ITPOOIEMbI

1 [ICJIM Ha pa3HbIX dTanax

YpOKa, COCTaBICHHUE

Ta0JIu1l, CXeM

dopMupoBaHue yMeHUI Wurepaktn | KomOuan
TOCTPOCHHS M peau3alliy | BHASI IOCKA, | POBAHHBIM
HOBBIX 3HaHHMI{, CAMOCT. obopymoBa | ypok
paboTa 1o oIpeaeneH o HHe

LeJIH YPOKa MPOCMOTP

Mpe3eHTalHiH,

COCTaBJICHHE TAOJIHL, CXeM

bopmupoBaHue yMeHUI WNurtepaktn | KomOuHM
TOCTPOCHHS 1 pealM3aliii | pHast IOCKa, | POBaHHBIN
HOBBIX 3HAHUH, CaAMOCT. 060pyl[0Ba ypOK




CrpykTypa u ESTENBHOCTH, 6€ecronoro pa3sMHOKEHHS; paboTa 1o orpeaeIeH IO HHE
(GYHKIHMM XPOMOCOM HCIIONB30BATE TPAHCKPHIILIHS, TPAHCIISAIIHS, eI YPOKa MPOCMOTP
r'eH, TEHOM, JIOKYC, Mpe3eHTaIH,
HH(OPMALIHOHHEI TOMOJIOTUYHBIE XPOMOCOMBI, COCTaBJICHUE TAOJIHII, CXEM
€ peCypChl M1 KapuOTHII, o

21 | JlocTmxeHus HOATOTOBKH MEXQHH3M IBIKCHIS (pOopMHUpPOBaHKE YMEHHI Uurepakt | YpOk-
MCZIUIMHCKOU XPOMOCOM K TOJTIOcaM KieTk; | O TPOCHIA M PEATMBANMI | BHast I0CKa, | CEMUHAP
TCHCTHKH H METO/IbI FeHETHYECKUX H0]63LIX SHAHMH, CAMOCT. obopynoBa
OnosTHyeckue TEXHOJIOTHH, BOIIEIINE B paboTa IO OHPCC/ICHIIO HHUE

. LEJTH YPOKa MPOCMOTP
poOIEeMBI J€4eOHYIO TPAKTUKY; METOIEI, .
Npe3EHTaluH,
MIPUMEHACMBIC JIA
COCTaBIIEHUE TAOJIHII, CXEM
HUCHPaBJICHUA TCHETHUUCCKUX
Je(EKTOB; OMOITHKA,;

22 | bakrepuu, ux yMEHUE yMeHHe JOANICPHBIE MK TIPOKPHOTHI: (popmupoBaHne yMeHHI WNurepaktu | Ypok-
pa3H006p3_3He u Ha6HIO,I[aTL, OIPENEIIATh apxe6aKTepMM, 6aKTepI/II/I, TMOCTPOCHUSA U peain3aliun BHast IOCKa, | CEMUHApP
0COBEHHOCTH. paboTath ¢ TIOHATHSL, IeNaTh MaHOOAKTEPUH HUITH HOBBIX 3HAHHIA, CAMOCT. oGopynoBa
Baktepun B BBIBOJIBI CHHE3eJICHbIC BOJJOPOCIIH, paboTa 1o OIpeAeIeHHIO Hile

BUPTYaJIbHBIM ; AKTHHOMMUIIETHI; LEH YpOoKa IPOCMOTP
OpraHsMe COCTABIIATE XapaKTEPUCTHKA, CTPOCHHUE Mpe3eHTalni
MaTepHaIioM ) )
yenroBeka. Posb p ’ TaOJINIIBI, CXEMEI, paserep 6Tp b 6
5 " buKCHPOBATH 5 > | KJIETKH, TAKCUCHI, 0AKTEPUH B | COCTABICHUE TAONHUIL, CXEM
aKTEpUl B IPUPOJIE pabotath ¢ H(lBOI/I OpraHu3Me HeloBeKa — MoJb3a

23 MHOFOO6pa3I/Ie pe3yJIbTaThl HH(bopMaHHeH U3 | unm Bpen; poss GakTepuii B (opMHUpPOBAHKE HABBIKOB HNurepaktu KomMOunu
OJIHOKJIETOYHBIX HaOJIrOIeHUS, y4eOHUKa, MPUPOJIC peduekcuBHOM BHAsl IOCKa, | pOBaHHBIM
paCTHTENBHBIX U JeTaTh BHIBOJIBI, BBIIIOJIHATH Bogopocny, knaccudukanus, | ACATCIBHOCTH, 5 obopymoBa | ypok
SKUBOTHBIX JIOTUYECKHNE CTPOEHUE KIIETKH, THUIIBI KOJUICKTHBHAs paboTa I10 HUe

pasBHUBaTh = OIIpeIEIIEHUIO TIPOOIIEMBI
OPTaHU3MOB. orepanuu KOIIOHHH, Pa3MHOXKCHHE, P P
HaBBIKH CpaBHEHHA OPMBI TIOJIOBOTO MpoLIECea, M [IEJIM Ha Pa3HbIX dTanax
’ OKa, COCTaBJICHUE
COTPYAHHYECTBA AHATH3A 1 M30TaMHsl, FETEPOraMus, ¥§6HI/I o
C VUMTEIeM U 00TaMusi; pOJib BOJOPOCIICH B a0,
24| p o yq 00001IIeH s TTPU " T Kout
OJIb HpOCTeI/II_HI/IX B CBEPCTHHKAMI OHOJIOTUYECKOM KpPYrOBOpPOTE (I)OpMI/IPOBaHI/Ie YMEHUU HTepaKTH OMOUHU
IpUpoOLE. p ’ HOC%aHOBKe BeIIecTBa OHOC(EpHI; [IOCTPOCHUS U PCATM3ALNN | BHasl 10CKA, | POBAaHHBIN
Mukpo6uonorus na | YMCHHE TpOOLJIEMBI, TI0JIAPCTBO MPOCTEHIINX, HOBBIX 3HAHUH, CAMOCT. 06opynoBa | ypok
cny>K6e YeloBeKa [UIAHUPOBATH U HUTOI'OB YPOKa, KnaCCI/I(I)I/IKaLII/IH, CTpOCHHE pa60Ta TI0 ONIPEACICHUIO HUe
KOHTPOJIb LIEJTA YPOKa IPOCMOT]
PeryIupoBaTh OHTPO. KJIETKH, CTIOCOOBI TUTAHMS, yp I p p
MOJIY4YECHHBIX 00pa3 KU3HH, 3HAaUCHHUE B HpE3CHTAllNH,
CBOIO 3HAHUIL, BITAJICHHE | IPUPOLC U B XKM3HH Ue/I0BeKa, | COCTABIICHHE Ta0IHII, CXeM
ACATCIIbHOCTD, MOHOHOFI/IquKOﬁ AKTUBHBIA MJI — CMEChH
(dhopmupoBanue U THATOTHYECKOMH MIPOCTENIINX PA3HBIX BUOB,
HO3HABATENLHOrO | (hOpMaMu pedn, OHIOGHOHTE! — MH(Y30pHH B

JKCJIIYJKE )KBAYHBIX;




25

Hctopust pazButus
HAyKH O KJIETKE
JuckyccuoHHsle
poOIIeMBI
OUTOJIOTUHN

26

l'apmonus u

1eJIeCO00Pa3HOCTh B

>KUBOU MIPUPOJE.
Hrtorosoe 3ausitue
10 TJ1aBe 2.

HHTEpeca K
N3y4YCHHIO
MpenMera,
Hay4YyHOTO
MHUPOBO33PEHHUS,
yMEHHE
MIPUMEHSTh
MMOJTY4YCHHBIC
3HaHUA B
PaKTUYECKON
JeSITeTbHOCTH

YMETh TOYHO U
TIOJTHO BBIPaXaTh
CBOH MBICJIH;
(dopmynupoBartb
eNTb YPOKa U
CTaBHTh 32JIa4H,
HE00XOIMMBIC
JUTSL TOCTHXKCHUS;
TUTAHUPOBATh
CBOIO
JESITETBHOCTD U
MPOTHO3UPOBATH
ee pe3yJIbTaThl;
paboTath 1o
IUTaHy, CBEPSITh
CBOU ACHCTBUS C
ENBIO U, TIPH
HEOOXOIUMOCTH,
UCTIPABJISATH CBOU
OIIMOKHU
CaMOCTOSITEIIHHO;
CTPOHTH PEUCBbIC
BBICKA3bIBAHHS B
yCTHOU popme,
apryMeHTHPOBAThH
CBOIO TOUKY
3pEHHS;
OCYIIECTBIISTH
peduiekcuro cBoeit
JIeSITeTIbHOCTH;
UCIIOJIb30BaTh
WHPOPMAIHOHHBI
€ pecypchl st
MTOJITOTOBKH

MuxpoOuosoruyeckoe
MIPOU3BOJICTBO KOPMOBOTO
6enka, aMUHOKHCIIOT,

ToJIncaxapmuaoB, OpraHNn4IeCKX

BEIIIECTB, (pepMeTHBIX
IpenaparoB, BATAMHHODB,
JIeKapCTB U JIp.

Huronorus, ucropus
Pa3BUTHSL; MOJIOXKEHHS

kieToyHoi Teopuu llnerinana

u llIBa"Ha; rUMOTE3BI
MIPOUCXOKIACHUS
3YKapUOTHYECKOH KIIETKH,
rapMOHHUS U
1enecoo0pa3HoCThb KUBOM
KJIETKU

(popMHpOBaHHE YMEHHI Wutepaktu | KomOuHu
TOCTPOCHHUA 1 pEaM3alii | pHast OCKa, | POBAHHBIN
HOBBIX 3HaHHMI{, CAMOCT. 0Gopy0Ba | ypoK
paboTa 1o onpe/e/ICHUIO Hie

LIeJIM YpOKa IIPOCMOTP

Mpe3eHTalN,

COCTaBIICHUE TAOIHII, CXEM

(bopMHUpOBaHKE HABBIKOB Nurepaktu | KomOunu
pedreKkcHBHOI BHAsI 1OCKa, | pOBAaHHBIM
JESITENLHOCTH, o0opynoBa | ypok
KOJIICKTHBHAS paboTa 1o HHC

OTIPEJIeTICHUIO ITPOOIEMBI
1 [ICJIM Ha pa3HbIX dTanax
ypOKa, COCTaBIICHIE
TaOJINI], CXEM

I'maBa 3 MonekysipHbIN YPOBEHB )KU3HH

27 ‘ MonekynspHbIA

pa3BUBaTh

‘ yMEHUue

OCHOBHBIE CBOMCTBA

’ (dbopMupoBanue yMeHHH

WHrepaktu ’KOM6I/IHI/Ip ‘




YPOBEHb JKU3HU:
3HAYCHHUE U POJIb B
pupojie. YTriaeBo/bl,
JIMITAABI OCIIKU

28

CrtpykTtypa u
(hyHKIUH
HYKJICHHOBBIX
KHCIIOT

29

dorocunres

30

Buocunres 6enkoB

31

MonekyspHeie
MIPOLIECCHI
pacIneruieHus B
3JIeMEHTapHBIX
Oonocucremax.
Perynstopst

YMCHHE
HaO0JII0aTh,
paboratb ¢
BUPTYaJIbHBIM
MaTepuaIoM
(hukcupoBaTh
pe3yIIbTaThI
HaOIIONEHUS,
JIeTaTh BBIBOJIEI,
pa3BUBaTh
HaBBIKHN
COTPYIHUYECTBA
C YUUTEIEM U
CBEPCTHUKAMU,
YMEHHE IUIAHUPO
BaTh U PETYJIUPO
BaTh CBOIO
JEATEIbHOCTD

OTIpeNIeNATh
HOHSTHS, 1ETaTh
BBIBOJIB,
COCTaBIISITh
TaOJIHIIBI, CXEMBI,
paboTath ¢ HOBOM
nHpOpMaLuen u3
yueOHHKa,
BBITIOJTHATD
JOTUYECKHe
orepanuu
CpaBHEHWUS,
aHaJIH3a U
00001IeHus mpu
MOCTaHOBKE
MPOOIIEMBIL,
UTOTOB YPOKa;
KOHTPOJIb
HOJTyYSHHBIX
3HAHMH; BJIaJICHUE
MOHOJIOTHYECKOMN
U TMAJIOTUIECKOM
(dhopmamu peyn,
YMETh TOYHO U
MIOJTHO BBIPAXKAaTh
CBOM MBICIIH;
(hopMyITUpOBaTh
1eJb YpOoKa U
CTaBHUTh 3a/1a4H,
HEOOXOIUMBbIE
JUTSL IOCTHKCHUS;
TUTAHUPOBATH
CBOIO
JeSITeIbHOCTD U
MPOTHO3UPOBATH
ee pe3ysbTaThl;

MOJIEKYJISIPHOTO YPOBHSI
NPOSIBJICHUS KHU3HU;
3HAYCHHE MOJIEKYJISIPHOTO
CTPYKTYPHOTO yPOBHS
opraHu3alyM B )KUBOI
MPUPOIE;
(hU3UKO-XUMHYECKUE U
O6uonornyeckue 0COOCHHOCTH
OHMOIOTHIECKUX MOJIEKYT,
CTpaTerusi MOJIEKyJISIPHOTO
YPOBHS JKU3HH;

CTpoeHHUE U QYHKIIMU OCJIKOB,
YIJIEBOJIOB, JIMITUIOB U
HYKJIEHHOBBIX KUCIIOT;
OCHOBA MaTPHUYHOTO
MPUHIUIIA TPOLECCOB
OMOCHHTE3A;

CHCTEMHBIH XapakTep
OMOCHHTE3A;

oTiIM4Ksl OMOCHHTE3a
YIIEBOAOB OT OHOCHHTE3a
OEJIKOB;

OCHOBHBIE JTaIlbl ¥ 3HAUCHHE
peakiuii CuHTe3a U
pacuieruieHre OpraHuueCcKUX
BEILIECTB B KIIETKE;

CXOJICTBO U pa3jinuue
KJIETOYHOTO JABIXaHUS 1
(oTocuHTE3A;

cTpykTypa MoJiekynsl AT,
oOpa3oBaHue;

poriecc ONOIOTHIECKOTO
OKHCJICHHS, ITAlbI;
(hepMeHTHI, KO(hepMEHTHI,
BUTaMHUHbI, TOPMOHBI;
3Ha4YEHHE PEryJIsITOPOB
OHOXMMHUYECKUX MTPOIIECCOB,;
pasyiume eCTECTBEHHBIX U
HCKYCCTBEHHBIX
6HOMIOIMEpOB;

NOCTPOEHHMS M pealn3allik | BHas JI0CKa, | OBAHHBIN
HOBBIX 3HAHHUI, CAMOCT. obopymoBa | ypok
paboTa 1o orpeeIeHIIo HHE

LEeIN yPOKa IPOCMOTP

Mpe3eHTAalNH,

COCTaBIIEHUE TAOIHII, CXEM

(bopMuUpoBaHUE YMEHUN Wutepaktu | KomOuHup
MOCTPOSHHMS M peain3allvi | BHas IOCKA, | OBAaHHBIN
HOBBIX 3HAHUH, CAMOCT. o0opynoBa | ypok
paboTa 1o onpeeICHUIO HHC

LEeIN ypOKa MPOCMOTP

MIpe3eHTaLHH,

COCTaBJICHHUE TAOJIHUII, CXEM

(bopMHUpOBaHHE HABBIKOB Nurepaktu | KomOunup
pedrekcuBHOI BHas JJOCKa, | OBaHHBIN
JEATEIBHOCTH, obopymoBa | ypok
KOJJICKTHBHAs paboTa 1o HHC

OTIpEeIETICHUIO TTPOOIEMBI

W [IeJIV Ha Pa3HbIX dTanax

YpOKa, COCTaBIICHUE

TaOJINI], CXEM

(popmupoBanne yMEHUH Nurepaktn | KomOuamp
TIOCTPOCHIT 1 pealusallii | pHas 1OCKa, OBaHHBIN
HOBBIX 3HAHUM, CAMOCT. 06opyoBa | ypok
paboTa 1o omnpeeIeHII0 Hie

LeJIH ypOKa MPOCMOTP

IIpE3CHTAIINU,

COCTaBJICHUE TAOJINII, CXEM

(dbopMHUpOBaHUE YMECHUN WNurtepaktn | KomOunan
HOCTPOCHHS Y pealli3alliy | BHASI IOCKA, | POBAHHBIM
HOBBIX 3HAHHH, CAMOCT. obopynoBa | ypok
pabora 110 oIpeaeneH o HHC

eIk YpOKa NpoCMOTp




OMOMOJIEKYJISIPHBIX
HPOLIECCOB

32

EcrectBennsie u
HCKYCCTBEHHEIE
OMOTIOTNMEPHI.
XUMHYECKHE
3JIEMEHTHI B
000104Kax 3eMiId U
MOHCKYHaX KHUBBIX
CHCTEM

33

XuMudgeckoe
3arpsa3HeHue
OKpY>Karollel cpeJibl
Kak Tjio0ajbHas
9KOJIOTHYECKAs
npobiema

34

O06o006mieHne u
MOBTOPEHHUE TIO
rJlaBe
«MonexyIIsipHbIit
YPOBEHBb IIPOABIICHUA
KUZHI»

35

CemuHap «Bpems
9KOJIOTUYECKON
KYJbTYPbI».
CTpyKTypHBIE
YPOBHH OpraHU3aIiu
JKUBOM IIPUPOJIBI

pa3BHUBATh
YMEHUE
HaOJII0aTh,
paboTath ¢
BUPTYaJIbHBIM
MaTepHaioM
(uKcupoBaTh
pe3yJIbTaThI
HaOJIIOIEHU,
J€J1aTh BBIBOJBI,
pa3BuBaTh
HaBBIKH
COTPYIHUYECTBA
C YUUTEIIEM U
CBEPCTHUKAMU.

paboTath 1o
TUIaHY, CBEPSITh
CBOH JEUCTBHS C
LENBIO U, TTPU
HEOOXOIMMOCTH,
HCIPABIIATH CBOU
OIIMOKHU
CaMOCTOSITEIILHO;
CTPOHTH PEUCBbIC
BBICKA3bIBAHUS B
ycTHOU popme,
apryMeHTHPOBATh
CBOIO TOUKY
3peHus;
OCYLIECTBIIATh
peduekcuro cBoeit
JIeATEeILHOCTH;
HCITIOJIB30BaTh
WHPOPMAITHOHHBI
€ pecypchl st
MTOATOTOBKHU

MaKpO U MUKPO3JIEMEHTHI,
3HAYCHHE;

3a00JIeBaHusl, CBSI3aHHBIE C
HEXBaTKOW M U30BITKOM
AIIEMEHTOB

HCKYCCTBEHHBIC TTOJIMMEPHI
TIOJIE3HBIE WITH BPEIHBIC IS
YeIroBeKa U IPUPOJIEL,
HKOJIOTHYECKAs podiemMa mpu
UCIIOJIb30BAaHHUU TTOJMMEPOB
YeJIOBEKOM; 9KOJIOTHsI K HOBOE
BO33pEHHE HA KYJIBTYPY;
OCHOBHBIE YPOBHHU
OpraHu3aluy )KUBOU MaTepuu;
3HaHHUE MPOIECCOB OMOCHHTE3a
Oerka; oTiIHYre OMOCHHTE3a
Oemka oT POoTOCHHTE3A;
Omosornaeckoe OKUCICHHE,
€ro poilb B IpoIeccax
JKU3HEIEATSITFHOCTH; OTITHINE
OHMOJIOTHYECKOTO OKUCIICHHS
OT ropeHusi; OMOCUCTEMBI —
KUBBIE CUCTEMBI;

[Ipe3EHTALNH,
COCTaBJIEHHE TAOJIMI], CXEM

(opMupoBaHUe HABBIKOB NHurepaktu Kom6unn
peduekcuBHOl BHAs JIOCKA, | POBAHHBIH
JeATeIbHOCTH, oGopynoBa | ypok
KOJJICKTHBHAsS paboTa 1o Hue

OTIpENIEIICHUIO TIPOOIIEMBI

U LeTH Ha pa3HbIX dTarax

ypOKa, COCTaBICHHE

TaOJINI, CXEM

¢popmupoBanne ymeHUH WNuTepaktn | KomOuan
OCTpOCHHUA I{Peaﬂmaﬂﬂﬂ BHAsI 1OCKa, | pOBAaHHBIM
HOBBIX 3HaHHMI{, CAMOCT. 0Gopy0Ba | ypoK
paboTa 1o onpeneIeHHI0 Hie

LeJIM YPOKa IIPOCMOTP

Mpe3eHTalN,

COCTaBIIEHUE TAOIHII, CXEM

bopMupoBaHre yMeHHH Nurepaktu | KomOunu
TOCTPOCHHS 1 peaM3aliii | pHast IOCKa, | POBaHHBIN
HOBBIX 3HAHUH, CaAMOCT. 060py,Z[OBa ypOK
paboTa o onpeaeneHUIo Hue

LeJIM YPOKa MPOCMOTP

[Ipe3eHTalHH,

COCTaBJICHUE TAOJIHI], CXEM

dopmupoBanue WNurepaktn | KomOuan
CHOCOOHOCTEH K BHAsl IOCKa, | pOBaHHBIM
peduekcuu, camoananus u | 000pyoBa | ypok
CaMOOILIEHKa HHUC

00pa30BaTEeLHBIX
JIOCTHXXEHUIA 10 UTOraM
roja




