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IlosicHuTeIbLHAS 3aMHCKA

Heap n 3axa4un NporpaMmsl

* peanu3anus OCHOBHBIX 00I11e00pa30BaTeIbHBIX MIPOrpaMM MO YUE€OHBIM MPEeIMETaM €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, B TOM YHCJIE B paMKax
BHEYPOYHOH AESITEIbHOCTH O0yUaronmnxcs;

* pa3paboTKa W peann3aius pa3HOYPOBHEBBIX JOTIOJHUTEIBHBIX 00111€00pa30BaTEIbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOU HAIIPABJIEHHOCTH, a TAaKXKe
WHBIX MIPOTPAaMM, B TOM YHCJI€ B KAHUKYJISIPHBIN TIEPUOI;

¢ BOBJICUCHHUC YHAIIUXCA U NMTEAArOTrHICCKHUX pa6OTHI/IKOB B IMPOCKTHYIO ACATCIBbHOCTD,

* OpraHu3aiys BHEY4eOHOM AeITeIbHOCTH B KAHUKYJISIPHBIN MIEPUOI, pa3paboTKa U peain3aliysi COOTBETCTBYIOIIUX 00pa30BaTEIbHBIX IPOrPaMM, B TOM
quclie JJIs J1arepei, OpraHu30BaHHbIX 00pa30BaTEIbHBIMU OPraHU3alUsIMU B KAHUKYIISIPHBIN TEpHO/;

* TMOBBINICHHE TPOPECCHOHATHHOTO MACTEPCTBA IEJArOTMYeCKUX paOOTHHKOB IEHTPA, pPEATH3YIONIMX OCHOBHBIE W JIOTIOJHUTEIHHBIC
obmeoOpazoBaTenbHple  mporpamMmbl. Co3manme 1eHTpa «Todka pocra» TpeanojaraeT pa3BUTHE 00pa3oBaTeNbHOW HMH(PPACTPYKTYPHI
00111e00pa3oBaTEIHPHON OpPraHn3aIliyi, B TOM YUCIIE OCHAIIEHNE 00111e00pa30BaTeIbHON OpraHr3alliy:

* 000pynOBaHUEM, CPEICTBAMU O0YUECHUS U BOCIIUTAHUS JUIA U3yYeHUS (B TOM YHUCIIE SKCIIEPUMEHTAIbHOI0) IPEAMETOB, KYpPCOB, TMCIUIUIUH (MOAYyIIEH)
€CTECTBEHHO-HAYYHON HAIIPaBJICHHOCTH MPU peali3allid OCHOBHBIX 00111€00pa30BaTeNIbHBIX MPOrpaMM M JIOTOJHUTENBHBIX 001Ie00pa3oBaTeIbHbIX
MpOrpaMm, B TOM YHCIIE JJIsl PACUIUPEHUS COJIep>KaHusl y4eOHbIX peaMeToB «Pusnkay, «Xumusy, «buomorusy;

® O60py,HOBaHI/ICM, cpeacTBaMu O6y‘leHI/I${ W BOCIHHTaHUA A pCalM3allid IIporpaMm OOIIOJIHHUTCIIbHOI'O O6paSOBaHI/I${ CCTCCTBCHHO'HaquOﬁ
HaHpaBHCHHOCTCﬁ;
¢ KOMIIbFOTCPHBIM U MHBIM O60py,Z[OBaHI/ICM.

Konnenuust coBpeMeHHOro 00pa3oBaHMs M0/pa3yMeBaeT, 4TO B y4€OHOM 3KCIEPUMEHTE BEIYILYIO POJIb JOJDKEH 3aHSTh CaMOCTOSATENbHBIN
HCCIIeIOBAaTeNIbCKUN yueHNYecKuid skcrepuMeHT. COBpeMEHHbIE HKCIEPUMEHTAIbHbIE MCCIEOBAHUS MO OMOJNIOTUH yXe TPYIHO IpeJCTaBUTh Oe3
HCIOJIb30BAaHUS HE TOJIbKO aHAJIOTOBBIX, HO U IIU(PPOBBIX U3MEPUTENBHBIX PHOOPOB. B PenepanbHOM rocynapcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
(®I'OC) npomnucaHo, 4YTO OJJHUM U3 YHUBEPCATIbHBIX YUeOHBIX ASHCTBUI, MpUOOpETaeMbIX YUAIIUMHUCS JIOJDKHO CTaTh YMEHUE IIPOBE/ICHUS OIBITOB,



MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIEOBAHUH, PSAMBIX M KOCBEHHBIX U3MEPEHHH C MCIIOJIF30BAaHUEM aHAJIOTOBBIX M HU(POBBIX U3MEPUTEIBHBIX MIPHU-
060poB». YUeOHBII KCIIEPUMEHT 110 OMOJIOTHH, TPOBOAUMBIN Ha TPAJAUIIMOHHOM 000pYyI0BaHNH, 0€3 TPUMEHEHUsI HU(PPOBBIX TaOOPATOPHiA, HE MOXKET
MIO3BOJIUTH B MOJTHOM Mepe PEIINTh BCE 3a7a4l B COBPEMEHHOM IIKOJIE. DTO CBSI3aHO C PSIOM MPHYUH:

* TPAJUIMOHHOE IIKOJbHOE O00OPYJOBaHWE H3-3a OTPAHUYCHHUS TEXHHUYECKHUX BO3MOXKHOCTEH HE MO3BOJISIET MPOBOJUTH MHOTHE KOJHWYECTBEHHBIE
HCCIICIOBAHUS;
* JUTUTEILHOCTH MPOBECHUSI OMOJIOTMYECKUX HCCIIEIOBAHUM HE BCETa

® COrIaCcyeTcCs C AJUTCIIbBHOCTBIO yqe6Hr,1x SaHSITI/If/'I;

* BO3MOKHOCTb IIPOBEJICHHSI MHOTUX MCCIIEJOBAHNN OIpaHUYMBAETCS TPEOOBAHUAMU TeX-HUKHU Oe3omacHoCcTH U 1p. Lludposas naboparopus MOIHOCTHIO
MEHSIET METOJUKY U COJIep’KaHWE IKCIEPUMEHTAIbHON NESITEeIbHOCTH W peIIaeT BhIIIenepeuncientble npooiemsl. [lIupokuil crekTp JaTuynkoB
MO3BOJISIFOT yJalllUMCs 3HAKOMHUTBCS C TapaMeTpaMy OMOJIOTMYECKOT0 IKCIIEPUMEHTa HE TOJIbKO Ha KaYeCTBEHHOM, HO U Ha KOJIMYECTBEHHOM YpOBHE.
Hudpoas nabopaTopus NO3BOJSET BECTH JUTUTEIbHBIA SKCIIEPUMEHT J1a)Ke B OTCYTCTBUU SKCIIEPUMEHTATOPA, @ YaCTOTa X U3MEPEHUIN HEeMo/BIacTHA
YyeloBeYeckoMy BocHpustuio. B mporecce GopMupoBaHUS 3KCHEPUMEHTANbHBIX YMEHHM YYEHHK OOydaeTcsi MpelCTaBiIsATh HHPopManuioo o0
HCCIEA0BAHUU B YETBIPEX BUAAX:

* B BepOAJILHOM: OMKCHIBATh IKCIIEPHMEHT, CO3[aBaTh CIOBECHYIO MOJETh IKCIIEPUMEHTA, (MKCHPOBATh BHUMAHHWE Ha WM3MEPSIEMbIX BEIHMYMHAX,
TEPMUHOJIOTHH;

* B TAOJIMYHOM: 3aTIOJTHSTH TAOJUIIBI JAHHBIX, JISKANTUX B OCHOBE TIOCTPOCHUS rpapUKOB (P ITOM y yUAIIUXCS BOSHUKAET NIEPBUYHOE MPE/ICT ABJICHHE
0 MaciTadax BEIHYHH);

*B Fpa(bI/I‘IeCKOMi CTPOUTDH Fpa(l)I/IKI/I 10 TaOJIUYHBIM JaHHBIM, 4TO JIa€T BO3MOXKHOCTh IEpe-Xxoaa K BRIABMKCHUIO THIIOTE3 O XapaKTEPEC 3aBUCUMOCTH
MCXKAY BCIMYNHAMU (HpI/I OTOM YUYHUTCIIb IIOKA3bIBACT HNPCUMYHICCTBO B BHU3YyaJIM3alluU 3aBUCUMOCTEH MCXKAY BCIMYUHA-MH, HArJIAAHOCTH U
MHOFOMCpHOCTB); B BUAC MaTEMAaTHYCCKUX ypaBHeHHﬁZ JaBaTb MaTCMAaTHYCCKOC OIIMCAHUEC B3aMMOCBA3HU BCIIMYNH, MaTCMAaTHYCCKOC 0606H_IGHI/Ie.

* (hopMHpOBAHHE HCCIIEA0BATEIBCKUX YMEHUN YUAIIUXCS, KOTOPBIE BRIPAKAIOTCS B CIIEAYIOIIUX ICHCTBUSAX:
1. onpenenenue npoOIeMsl;
2. MOCTAHOBKA MCCIIE0BATENILCKOM 3a1auu
3. IUIaHUpOBaHME PELICHUS 3a1a4H;



. IOCTPOEHUE MOJIEIIEH;
. BBIIBUKCHHUEC TUIIOTEC3,

AN W B

. OKCIIEpUMEHTAJIbHAS IPOBEPKA TUIIOTE3;

7. aHanu3 TaHHBIX SKCIIEPUMEHTOB WJIM HAOIIOICHHI;

8. (hopMynupoBaHHE BBHIBOJIOB.

B ocHoBy oOpa3oBaTenbHON HporpaMMbl 3aJ0XKEHO NpUMEHEHHE IUPPOBbIX Jabopatopuil. TemMaTuka NpPeIOKEHHBIX SKCIIEPUMEHTOB,
KOJIMYECTBEHHBIX OIIBITOB, COOTBETCTBYET CTPYKType IpPUMEPHON 00pa3oBaTelbHON MporpaMmbl MO OuoJioruu, coaepkanuio PenepalbHOrO
rocyaapcTBeHHOTo obpasoBarenbHoro ctangapra (PI'OC) ocHoBHOTO 0011IETO 00pa30BaHMS.

Ha 6aze nentpa «Touka pocray oOecrednBaeTcsi peanus3anusi oOpa30oBaTeNbHBIX MPOrpaMM €CTECTBEHHO-HAyYHOM M TEXHOJOTHYECKOU
HaIpaBJIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHMSIMH 3aKOHOJATENbCTBA B cdepe 00pa3oBaHMs M C Y4ETOM PEKOMEHJAIUi
®denepanbHOro oneparopa yuedHoro npeamera «buonorusy. OOpa3oBaTenbHas MporpaMMa Mo3BOJSET HHTETPUPOBATh Peau3yeMble 3/1€Ch MOIXO/IbI,
CTPYKTYpPY M COJEp)KaHWE TpH OopraHu3anuu oOydeHws Omosormu B 5—11 kmaccax, BBICTpOEHHOM Ha 0a3ze Jr000ro W3 JOCTYMHBIX Y4eOHO-
Metoudeckux komruiekcoB (YMK). Mcnons3oBanue o6opynoBanus neHTpa «Touka poctay npu peanm3zainuu qanHoi OII mo3BosisieT co3aaTh YCIOBUS:

* ISl PACIIMPEHUS COACPKaHUSI MKOJILHOTO OMOJIOTUYECKOTO 00pa30BaHUS;
* JUTSl TIOBBIIICHUS [TO3HABATEIILHON aKTHBHOCTH O0YJaIOIUXCSl B €CTECTBEHHO-HAYYHOM 00J1aCTH;

* U Pa3BUTHUSA JIMYHOCTH peOeHKa B mpoliecce 0O0ydeHHs: OMOJIOTHH, €ro CIOCOOHOCTEH, (POPMUPOBAHKS U YIOBICTBOPEHUS COIMATBLHO 3HAYU MBIX
WHTEPECOB U MOTPEOHOCTEH;

* JUIst pabOTHI ¢ OIapEHHBIMU MIKOJbHUKAMU, OPraHU3allii UX Pa3BUTUS B Pa3IMUHBIX 001acTAX 00pa3oBaTeIbHON, TBOPUECKON eI TENbHOCTH.
[Tpumenss uudpossie 1a00paTopun Ha ypoKax OMOJIOTHH, yHalllUecss CMOTYT BBIIIOJHUTH MHOXKECTBO J1a00PATOPHBIX pabOT U IKCIEPUMEHTOB 110
MIPOrpaMMe OCHOBHOM IIKOJIBI.

Buonorus pacrenmii: [lpixanue nuctbeB. [[pixanue xopHeil. [lormomenue Boabl kopHaMU pacteHuil. KopHeBoe naBnenue. McmapeHue BOJIbI
pacrenusimu.  DotocunTe3.  JlpixaHue  ceMsH. YCIOBHS ~ MpopacTaHWs — ceMsH.  TeIulontoOMBBIE U XOJNOJOCTOMKHME  PACTEHHS.
3oojiorusi: M3ydyenne OJHOKIETOYHBIX )KMBOTHBIX. V3ydeHHe BHEIIHETO CTPOEHHS JOXKICBOTO YepBs, HAOMIOJCHHE 3a €ro MepeBUKCHHEM U
peakiusMy Ha BHELIHUE pa3fpakeHus. V3ydeHue CTpOeHHs MOJUIIOCKOB IO BJIAKHBIM MpenapaTtaMm. V3ydeHune MHOrooOpas3usi YICHHCTOHOTHX IO



KOJUIEKIUSAM. V3ydueHue cTpoeHus pbl0 MO BIAXHBIM mpernapartaM. M3yueHue cTpoeHus nrtull. V3ydeHue CTpOCHHS MICKOMUTAIOMUX 10 BIAXKHBIM
npemnaparam. Boanbie UBOTHBIE. TEIIOKPOBHBIE M XOJIOAHOKPOBHBIC )KUBOTHBIE

YesnoBek U ero 310poBbe: M3ydenue kpoBooOpamenus. Peakuust CCC Ha M03UMpOBaHHYIO HArpy3Ky. 3aBUCHMOCTb MEXK]y HArpy3Kou u
YpOBHEM 3Hepreruueckoro oomena. ['azooomeH B n€rkux. Mexanusm nérounoro apixanus. Peakuus JIC Ha pusnueckyro Harpy3ky. JKusHeHHas EMKOCTb
Jerkux. BeiaenurenbHas, IpIXaTenbHas W TEpMOpEryisiTopHas ¢yHkuus Koxu. [leiicTBue ¢depMeHTOB Ha cyOcTpar Ha NpUMepe KaTajlasbl.
[Tpucmoco6IeHHOCTh OPTaHU3MOB K Cpeie OOUTaHUsI.

Oo6mas ouosorusi: [leiictBue depmMeHTOB Ha cyOcTpaT Ha npuMmepe kartamasel. Paznoxenue H202. Brousaue pH cpeapl Ha akKTHBHOCTH
¢bepmenToB. DaxkTOphI, BIUSIOMIME HA CKOPOCTHh mporecca (ortocuHTe3a. M3ydeHwe KIETOK WM TKaHEH pACTEHWH M JKUBOTHBIX Ha TOTOBBIX
MUKpOIpernaparax U uX ONucaHue. BrIsBIeHNE U3MEHUMBOCTH y OPraHU3MOB. BrIsSBICHHE MPHUCIIOCOOICHUH y OPraHU3MOB K cpenie oOuTaHus (Ha
KOHKPETHBIX MPUMEPAX).

Oco0eHHOCTH CO/lep:KaHHS CTPYKTYPHBIX KOMIIOHEHTOB padoyeil mporpaMmal 1o 6M0JI0TrMU B 5—9 Kjaccax ¢ HCMoJIb30BaHUEM 000PY/10BaAHMS
neHTpa «Touka pocra»

IlnannpyemMsble pe3yjbTaThbl 00y4eHHus 0 Kypcy «buosornyeckuii ocTtpos» . 5—9 Kiacce».

[IpenMeTHbIe pe3yabTaThl:

1) popmMupoBaHue 1IEHHOCTHOTO OTHOIICHHS K YKHUBOW MPUPOJIC, K COOCTBEHHOMY OPTaHU3MYy; IOHUMAaHUE POJIA OMOJIOTHH B (POPMHUPOBAHUHN
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MHUPA;

2) yMEHHE MIPUMEHITH CUCTEMY OMOJIOTUYECKUX 3HAHUN: PACKPBIBATh CYIIHOCTD KMBOTO, HA3bIBAaTh OTJIMYHS KMUBOTO OT HEXHBOTO, IEPEUUCIIAT b
OCHOBHbBIE 3aKOHOMEPHOCTH OpraHu3alny, (GyHKIIMOHUPOBAHMS 0OBEKTOB, SIBJICHUIA, TPOLIECCOB KUBOU MPUPOIbI, SBOITIOIHOHHOTO Pa3BUTHUS
OpPraHMYECKOT0 MHUpa B €ro €IMHCTBE C HEKUBOM MPUPOJIOiL; cHOPMUPOBAHHOCTh MPECTABICHUN O COBPEMEHHOM TEOPUHU IBOJIIOLUN U OCHOBHBIX
CBUJIETEIHCTBAX IBOJIIOLIHH;

3) BNajieHre OCHOBaMU MOHSITUIMHOTO armapaTa U Hay4HOTO S3bIKa OMOJIOTHH: UCIIOJIb30BAHUE N3YUYECHHBIX TEPMUHOB, MOHATUH, TEOPUIA, 3aKOHOB
Y 3aKOHOMEPHOCTEH U1 00bsCHEHUsI HAOII0AaeMbIX OMOJIOTUYECKUX 0OBEKTOB, SBJICHHUI U MTPOLIECCOB;

4) moHuMaHue crocoOOB MOJTYUYECHUS OMOJIOTMUECKUX 3HAHMIA, HAJTMYHE OIbITa UCIIOJIb30BAHUS METOJIOB OMOJIOTHH C LIEJIbI0 W3Y4EHUS KUBBIX
00BEKTOB, OMOJIOTUYECKUX SBIICHUI U IPOIIECCOB: HAOIOICHUE, ONTUCAHKE, TPOBECHIE HECIOKHBIX OMOJIOTUYECKUX OTIBITOB M SKCIIEPUMEHTOB, B TOM
YHCIIe C UCTOJIb30BaHNEM aHAJIOTOBBIX U U(GPOBBIX MPHUOOPOB U UHCTPYMEHTOB;

5) yMeHue XxapaKkTepru30BaTh OCHOBHBIE TPYIINBI OPraHU3MOB B CUCTEME OPTaHHYECKOT0 MUpa (B TOM YHUCIIE€ BUPYCHI, OaKTepUH, pacTECHUS, TPUOBI,
KHUBOTHBIE): CTPOCHHE, MPOLIECCHI )KU3HEAEATENbHOCTH, UX POUCXOXKICHHE, 3HAaUEHUE B IPUPO/JIE U )KU3HH YETIOBEKA;



6) yMeHHe OOBSCHATH MOJOKEHUE YEIIOBEKA B CHCTEME OPraHMYeCKOTO MUPA, €ro MPOUCXOKICHUE, CXOACTBA U OTIUYHSI YEJIOBEKA OT KUBOTHBIX,
XapaKTepU30BaTh CTPOCHUE U MPOIIECCHI KUZHEACSITEITLHOCTH OPraHU3Ma YeJI0OBEKa, ero MPUCIOCOOIEHHOCTh K Pa3IMYHBIM KOJIOTUIECKUM (PaKTopam;

7) yMeHue OIuChIBaTh KJIETKU, TKAHWU, OPraHbl, CUCTEMbl OPraHOB M XapaKT€pU30BaTh BaKHEWIINE OMOJIOIMYECKHE IPOLECCHl B OpraHU3Max
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

8) copMHPOBAHHOCTH NPEACTABICHUN O B3aMMOCBSI3U HACIIECIOBAHHUS TOTOMCTBOM IPU3HAKOB OT POJAUTENIBCKUX (POPM ¢ opraHU3aIMen KISTKH,
HAJIMYHEM B HEH XpOMOCOM KaK HOCUTEJIEH HaClIeACTBEHHOW HH(POpMAaIui, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJICOBAHUS MPHU3HAKOB;

9) chopMHupPOBAHHOCTH TIPECTABICHUN 00 OCHOBHBIX (DAKTOpaxX OKPYKAIOIICH CPE/Ibl, UX PO B )KU3HEICATEIIBHOCTH U IBOJIIOIUU OPTaHU3MO B;
MpeAcTaBiIeHHe 00 aHTPOIIOTEHHOM (PaKTOpE;

10) chopmMupoBaHHOCTH MPEACTABICHUN 00 AKOCUCTEMAX U 3HAYCHUH OMOpa3zHOOOpasus; O TII00ATBHBIX KOJOTHYSCKUX MPOOIeMax, CTOSIINX
nepe] YeIOBEUECTBOM H CIIOCO0aX UX MPEOI0JICHUS,

11) ymenue pemath yueOHbIe 3a/1a4l OMOJIOTMUYECKOTO COJIEPKAaHUs, B TOM YUCIIE BBISBIISATH IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, TPOBOIUTH PACUETHI,
ACJIaTh BBIBOABI HA OCHOBAHUHU IOJTYUCHHBIX PE3YJIbTATOB,

12) ymenue co3faBaTh U IPUMEHSTH CJIOBECHBIE U TpadUuecKre MOIEIH JUIsl 0OBbSICHEHUS CTPOCHUS JKUBBIX CUCTEM, SIBJIEHUH U MPOLIECCOB KUBOU
IIPUPOBI;

13) noHnMaHue BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTMYECKHUX HAYK;

14) Bamenre HaBbIKaMU pabOTHI ¢ MHPOpMaIUe OMOJIOTHIECKOTO COJCPKaHUsI, MPEICTABICHHOHN B pa3HOoi GopMme (B BUIE TEKCTa, TAOIHMIHBIX
TaHHBIX, CXeM, TPapHKOB, AUArPaMM, MOJIeNIeH, H300paKeHUH ), KpUTUIECKOTO aHaIi3a HH(POPMAIIUU 1 OIICHKH €€ I0CTOBEPHOCTH;

15) ymeHue niaaHupoOBaTh MO/ PYKOBOJACTBOM HACTaBHHUKA W MPOBOJUTH YUeOHOE UCCIIEOBAHNE UM TTPOCKTHYIO pabOTy B 00JaCTH OHOJIOTHH; C
YYETOM HaMEUYEeHHOW 1enu GopMyTupoBaTh MpoOIeMy, THIIOTE3Y, CTABUTh 3314, BEIOMPATh aJIeKBaTHBIC METOIBI IS MX peuleHus, GopMyIupoBaTh
BBIBO/IBI; TYOJIMYHO MPEICTABIISATH TOJTYUYCHHBIC PE3YJIbTATHI;

16) yMeHHe HHTErpUPOBATh OMOJIOTUYECKHUE 3HAHUS CO 3HAHUSMU JIPYTUX YUEOHBIX MPEAMETOB;

17) chopMUpOBAaHHOCT OCHOB YKOJIOTUYECKOHM IPaMOTHOCTH: OCO3HAHUE HEOOXOAUMOCTH JICHCTBUH 110 COXPaHEHUIO OMOpa3HOOOpa3us U OXpaHe
MPUPOTHBIX SKOCHCTEM, COXPAHECHUIO U YKPEIJICHHUIO 3/I0POBBS Y€JIOBEKa; yMEHUE BHIOMPATh 1IE€JICBbIC YCTAHOBKU B CBOMX JICHCTBHSIX M TOCTYIKAX IO
OTHOIIIEHHIO K YXUBOU TIPUPOJIC, CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYIKAIOIIHX

18) yMmeHue HCIob30BaTh MPUOOPETCHHBIC 3HAHWS W HAaBBIKU IS 3JJ0POBOrO 00pa3a >KWM3HHM, COAJIAHCHPOBAHHOTO MUTAHHUS U (DU3UYECKON
AKTUBHOCTH; HENIPUSATUE BPEIHBIX MPUBBIYCK M 3aBUCUMOCTEH; YMEHUE MPOTUBOICHCTBOBATh JDKEHAYYHBIM MaHUTYJISIHSAM B 00J1aCTH 37I0POBBSI;

19) oByafieHre MpueMaMy OKa3aHUs IEPBO MOMOIIN Y€JI0BEKY, BBIPAIIMBAHUS KYJIbTYPHBIX PACTCHUH M yX0/1a 32 TOMAITHUMH JKUBOTHBIMH.

IIpenmeTHbie pe3yJibTaThI
[IpenmeTtHble pe3ynbTaTbl 00ydeHHs OMOJIOTUHN J0JIKHBI 00€CIIeUnBaTh!



* hopmMupoBaHUE IICHHOCTHOTO OTHOIICHHMS K )KUBOHM MPUPOJIE, K COOCTBEHHOMY OPraHU3MYy; IOHUMAHKE POJIM OUOIOTHH B (HOPMHUPOBAHUH
COBPEMEHHOU €CTECTBEHHOHAYYHOUN KapTUHBI MUPA;

* YMCHHE MPUMEHSTh CHCTEMY OMOJIOTHUECKUX 3HAHHI: PACKPBIBATh CYITHOCTD KUBOTO, Ha3bIBATh OTIMYHUS KUBOTO OT HEKUBOTO, IEP CUUCIISITh
OCHOBHBIC 3aKOHOMEPHOCTH OpTraHn3alny, QyHKIIMOHUPOBAHHS 00BEKTOB, SIBJICHUN, TIPOIIECCOB KUBOU MTPUPOIBI, SBOTIOIIHOHHOTO Pa3BUTHS
OPraHMYeCKOI0 MHpa B €r0 €JUHCTBE C HEXKUBOU NIPUPOIOH;

* chopMHUPOBAHHOCTH NIPEJICTABICHUN O COBPEMEHHON TCOPHH SBOJIFOIIMH U OCHOBHBIX CBHJICTEIIHCTBAX IBOJIOIIH;

* BJIQJICHUE OCHOBAMHU MOHATUHHOTO armapara ¥ HAy4HOTO sI3bIKa OMOJIOTMH: UCII0JIb30BAaHUE U3YUYEHHBIX TEPMHUHOB, IOHATHUNA, TEOPUIA, 3aKOHOB U
3aKOHOMEPHOCTEH JUIsl 00BSICHEHUS HAOIIOaeMbIX OMOJIOTHYECKUX 0OBEKTOB, SIBIICHUN U TTPOIIECCOB;

* IOHUMAaHUE CTIOCOOOB MOJyYeHUsI OMOJIOTHYECKUX 3HAHW; HAJTMYHME OTbITA UCIIOJIb30BAaHUS METOI0B OMOJIOTHH C LEJBI0 U3yUYEHHUS KUBBIX
00BEKTOB, OMOJIOTUYECKUX SIBJICHUH U MPOIIECCOB: HAOIOICHNE, ONMCAHUE, TPOBEICHIE HECIIOKHBIX OMOJOTUYECKUX OMBITOB U AKCIIEPUMEHTOB, B
TOM YHCJIE C UCTIOIh30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB U UHCTPYMEHTOB;

* YMEHHUE XapaKTEPU30BATh OCHOBHBIC TPYIIIBI OPraHU3MOB B CHCTEME OPraHMYECKOT0 MUpPa (B TOM YHCIIe BUPYCHI, OaKTEpUH, PACTECHHS, TPH ObI,
YKUBOTHBIE): CTPOCHUE, MPOIECCHI JKU3HEACITSIIBHOCTH, UX TIPOUCXOXKICHUE, 3HAUCHHE B TIPUPOJIC U KU3HH YETIOBEKA;

* YMEHHUE OOBSICHATH MOJIOKEHUE YEIOBEKA B CUCTEME OPraHUIECKOTO MUPa, €T0 MPOUCXOXKICHUE, CXOICTBA M OTINYHS Y€JIOBEKA OT KUBOTHBIX,
XapaKTEePHU30BaTh CTPOCHHUE U MPOIIECCHI KU3HEACITEIILHOCTH OpraHu3Ma 4ejloBeKa, €ro MPUCIOCOOICHHOCTD K Pa3IMYHbIM dKOJIOTHIECKUM
(hakTopam;

* YMEHHUE UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS ¥ HABBIKH JJIs 3JI0POBOTO 00pa3a >KM3HU, COATAaHCUPOBAHHOTO NMUTAHUS U (PU3NUYECKON aKTUBHOCTH;
HETIPUSATHE BPEIHBIX MIPUBBIUYCK M 3aBUCHMOCTEH; yMEHHE TPOTHBOICHCTBOBATH JDKEHAYYHBIM MAHHUITYJISIIIASM B 00JIaCTH 3/I0POBbSI;

* YMEHHUE OTUCHIBATh KJIETKH, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB U XapaKTePU30BaTh BAKHEUIITHE OMOJIOTUUECKHE MPOIECCHI B OPraHU3Max pac TEHUH,
JKMBOTHBIX U YEJIOBEKA;

* cpOpMHUPOBAHHOCTH NIPEJICTABICHUI O B3aMMOCBSI3H HACJIECOBAaHUS TIOTOMCTBOM IPH-3HAKOB OT POJAMTEILCKUX (POPM € OpraHU3aIMe KICTKH,
HaJU4YMEM B HEH XpOMOCOM KaK HOCUTEJICH HAaclIeCTBEHHON nH(popMaIuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACIEIOBAHUS MTPU3HAKOB;

* chOpMHPOBAHHOCTH MIPEICTABIICHU 00 OCHOBHBIX (DAKTOPAX OKPYXKAIOIIEH CPE/Ibl, UX POJIH B )KU3HEACATEILHOCTH M IBOJIIOIIUN OPTaHU3MOB;
MpeAcTaBiIeHUEe 00 aHTPOIIOTeH-HOM (paKTopE;

* cpOpMHPOBAHHOCTH MIPEICTABICHUH 00 SKOCHCTEMAaX U 3HAYCHUH OMOPa3HOOOPa3us; O TJI00ATBHBIX SKOJOTHUECKHUX MTPOOIeMax, CTOSIINX Tep e
YEJIOBEYECTBOM M CITOCO0aX MX MPEOI0ICHUS;

* YMEHHE peliaTh yueOHble 3aJa4i OMOJIOTHYECKOTO COIeP KaHUS, B TOM YHCIIE BBISBIISTH IPUUYUHHO-CIICCTBEHHBIE CBS3H, TPOBOJAUTH PACUETHI,
JIeNIaTh BBIBO/IBI HA OCHOBAHUHM MOJYYEHHBIX PE3YJIbTATOB;

* YMEHHE CO3/IaBaTh U MPUMEHSThH CIIOBECHBIE U rpaduuecKkrue MOACTH IS OObSICHEHHSI CTPOSHUS )KUBBIX CUCTEM, SIBIICHUI U MPOIIECCOB KUBOH
MIPUPO/IBI;



* MIOHUMAaHUE BKJIJIa POCCHICKUX U 3apYOCIKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUYECKUX HAYK;
* BJIaJICHHE HaBBIKaMU PabOTHI ¢ MH(pOpMaIHel OMOJIOrMYeCKOT0 COJIEpKaHus, IPECTaB-JICHHON B pa3HOil popMe (B BHJIE TEKCTA, TAOIUIHBIX
TAHHBIX, CXeM, I'pauKOB, qUarpamMm, MoAeIeH, H300paKeHUH ), KPUTHIECKOTO aHAIN3a HH()OPMAIIUY U OLIEHKH €€ JOCTOBEPHOCTH;
* YMCHHE IJIAHUPOBATH TI0]] PYKOBOJICTBOM HACTaBHUKA W IPOBOJAMUTH yUeOHOE UCCIICIOBAaHUE UITH MPOCKTHYIO paboTy B 007acTH OUOJIOTHH; C YIETOM
HaMEYCHHOH 1es (POPMYITUPOBATH MTPOOJIEMY, TUTIOTE3Y, CTABUTH 3aJ1a4H, BEIOMPATh aJICKBATHBIEC METOIBI IS UX PEIIeHUs, (JOPMYITUPOBATH BHIBO/IBI,
MyOTMYHO TPECTABIIATH OJMyYSHHBIC PE3YIbTATHI;
* YMEHUE UHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSIMU JPYTUX yUeOHBIX MPEAMETOB;
* cpOpPMHUPOBAHHOCTH OCHOB PKOJIOTHYECKOU IPAMOTHOCTHU: OCO3HAHUE HEOOXOUMOCTHU JEHCTBUM 10 COXPAaHEHUIO OMOpa3HOOOpa3us U OXpaHe
MIPUPOTHBIX SKOCUCTEM, COXPAaHEHHUIO U YKPEIUJICHUIO 3/I0POBBS YEJIIOBEKA; YMEHHE BHIOUPATH 11€I€BbI€ YCTAHOBKHU B CBOMX JCHCTBUSIX U MOCTYIKAaX IO
OTHOIIIEHUIO K )KUBOU MPUPOJIE, CBOEMY 370POBBIO U 37I0POBHIO OKPYKAIOIIUX.
MeTanpeamMeTHble pe3yabTaThl

YHuBepcanbHbIC MO3HABATENIbHBIE IEUCTBUS ba3oBbIe JOrHYeCcKue NeHCTBUSA:
* BBISIBJIATh U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKN OMOJIOTHYECKUX 0OBEKTOB (SBICHUI);
* YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMN OMOJOTUUECKUX 0OBEKTOB, OCHOBAHUS ISl 000OIIEHNS U CPaBHEHUSI, KPUTEPUHU
MMPOBOIMMOTO aHAJIN3A;
* ¢ y4€TOM MpPeJI0KEHHON OMOJIOTHYECKOM 3a/1auM BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUNS B PaCCMaTPUBAEMbIX (aKTax U HAOIIOJCHUSIX;
MpeasiaraTb KpUTEPUU JJIs BBISBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUUI;
* BBIABIIATH ACPUIMTHI HHPOPMAIMH, JTaHHBIX, HEOOXOAUMBIX JUIsl pEIIeHHs] IOCTaBICHHOM 3a/1a4;
* BBISIBJIATH IPUYMHHO-CJIEICTBEHHBIE CBSI3U MPU U3yUEHUH OMOJIOTUYECKUX SBJIEHUH U MPOIIECCOB; AETIaTh BHIBOJbI C UCIOIb30BAHUEM JETYKTUBHBIX
Y UHAYKTUBHBIX YMO3AK/IIOUEHUH, YMO3aKIIOUSHH 110 aHAJIOTUH, (GOPMYIHUPOBATH TUIIOTE3bI O B3aUMOCBS3AX;
* CaMOCTOATEJIHLHO BbIOUpATh CIIOCO0 pelieHus yueOHOoM Ornosiornyeckoii 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUs, BEIOUpaTh Hanbo jiee
MOAXOIAUIUHN C Y4ETOM CAMOCTOSATEIBHO BbIICJICHHBIX KPUTEPHEB).
Ba3oBble nccienoBarebCcKHe NeliCTBHA:
* HCIMOJIb30BaTh BOMPOCHI KAK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
* (opmynrpoBaTh BOMPOCH, GUKCUPYIOIINE Pa3pbIB MEXKIY PEATbHBIM U JKEeNaTeIbHBIM COCTOSIHUEM CUTYaIluH, 00bEeKTa, U CAMOCTOSTEIHHO
YCTaHABJIMBATh UCKOMOE U JaHHOE;

(dbopMHUpOBaTh TUTIOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CYXKICHUU U CYKICHUN NPYTUX, apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;
* IPOBOJIUTH 110 CAMOCTOSITENILHO COCTABICHHOMY TUTAHY OTIBIT, HECIOKHBIA OMOJIOTHUECKUN SKCIIEPUMEHT, HEOOIbIIIOE UCCIeI0BAaHUE 110
YCTaHOBJICHHIO 0COOEHHOCTEH OMOIOTHYECKOT0 00BEKTa N3yUeHUs, IPUUYUHHO-CIIEICTBEHHBIX CBS3€eH U 3aBUCUMOCTEH OMOIOTHYECKHX OOBEKTOB
MeXIy co0Ooi;



* OIICHWBATh MPUMEHUMOCTH M JOCTOBEPHOCTHh MH(POPMAIINH, TTOJYYCHHOH B X0J1e OMOJIOTMYECKOTO UCCIIE0BAaHMS (IKCIIEPIMEHTA);
* CaMOCTOSTEIBHO (POPMYIHUPOBATH 0O0OLICHHS U BBIBO/IBI IO PE3YJIbTAaTaM MPOBEAEHHOTO HAOIIOACHNUS, ONBITA, UCCIICIOBAaHUS, BIAICTh
MHCTPYMEHTAMH OLIEHKH JOCTOBEPHOCTH TOIYUYE€HHBIX BHIBOJIOB U 0000IICHHIA;
* IPOrHO3UPOBATH BOZMOKHOE JaJbHEUIIIEe Pa3BUTHE OMOIOTHIECKUX MPOIIECCOB M UX MOCIEICTBHS B @aHAIIOTUYHBIX MITH CXOJHBIX CUTYalUsAX, a
TaK)K€ BbLABUIaTh MPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.
Pa6ora ¢ undpopmanmeii:
* IPUMEHSATH PA3IMYHBIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IIPU MIOUCKE U 0TOOpE OMOIOTHYecKOi MH(DOPMALIIH UM JAHHBIX U3 HCTOYHHKOB C
Y4ETOM MPEIIOKEHHON yI4eOHOM OMOIOTHYECKOH 3a1a4u;
* BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH OMOJIOTMUECKYI0 HH(OPMALIMIO Pa3IMYHbIX BUJOB U (YOPM MPEICTaBICHMUS;
* HaXOJUTh CXO/IHbIE apryMEHTHI (IIOATBEPKIAIOIINE NN OIIPOBEPrarole OHY U TY K€ UJIEI0, BEPCUIO) B PA3IMUHBIX HHPOPMAITMOHHBIX
HCTOYHHKAX;
* CaMOCTOATEIHHO BbIOMPATh ONTUMAIbHYIO (OpMY IIpe/icTaBiIeHHs] HHGOPMAIUU U WIUTIOCTPUPOBATH PElIaeMble 3a]Ja4l HECI0KHBIMU CXEMaMH,
JayarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;
* OLIEHUBATh HAJIEKHOCTh OMOJIOrMUECKON HH(POPMALIMH 110 KPUTEPHUSIM, PEATI0KEHHBIM YUUTEIEM WU CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO;
* 3()(heKTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh HHPOPMAIIHUIO;
* OBJIAJICTh CUCTEMON YHUBEPCAIbHBIX II03HABATENIBLHBIX IEHCTBUI 00ecreunBaeT ChOPMHUPOBAHHOCTh KOTHUTUBHBIX HABBIKOB 00yUarOIUXCH.
YHuBepcajibHble KOMMYHHMKATHBHbBIE 1efiCTBUS

Oo0wmenne:
* BOCIIPUHUMATh U (POPMYIMPOBATh CYXAE€HUS, BbIPaXKaTh SMOLIMU B MPOLIECCE BHIMOIHEHUS IPAKTUUECKUX U JJa0OPaTOPHBIX pabOT; BbIpaKkaTh ce0s
(CBOIO TOUKY 3pEHHS) B YCTHBIX M NHCbMEHHBIX TEKCTaX;
* pacro3HaBaTh HeBepOaJbHbIE CPEACTBA OOIEHUS, IOHUMATh 3HAYEHUE COL[MANIbHBIX 3HAKOB, 3HATh M PacllO3HaBaTh IIPEIIOCHIIKN KOH(IMKTHbIX
CUTyallUi ¥ CMAr4aTh KOH(MIMKTHI, BECTH I1EPETOBOPSI;
* IOHUMAaTh HAMEPEHUS IPYTUX, IPOSBIISATH YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH opme (GopMyIHpoBaTh CBOU BO3PAKECHHUS;
* B X0JIe ;MaJIora W/uiM AUCKYCCUU 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOil OMOJIOrMUeCKON TeMbI M BBICKa3bIBATh MJIEH, HAllEJICHHbIE Ha
peleHre 6MoI0rnYecKoi 3a1a4M 1 MoIepKaHue O6aro)xenaTeaIbHOCTH OOIIEHUS;
* COTOCTABIIATh CBOM CYXKAEHUS C CY)KICHUSAMU JPYTHX YYaCTHUKOB JIMaJIora, 0OHApYKUBATh pa3iIMyle U CXOJCTBO MO3MLIUH;
* yOJINYHO NPEACTABIATh PE3YJIbTAThl BBIIIOJHEHHOTO OMOJOIMUECKOTrO OMbITA (3KCIIEPUMEHTA, UCCIEI0BAHMS, IPOCKTA);
* CaMOCTOSITEIBHO BEIOUPATh (hOpMAT BHICTYIJICHHS ¢ YIETOM 3a/1a4 MTPE3EHTALMN U 0COOCHHOCTEH ayTUTOPUU U B COOTBETCTBUU C HUM COCTABIIATh
YCTHBIE ¥ TUCbMEHHBIE TEKCTHI C HCHOIb30BAHNEM MIUTIOCTPATUBHBIX MAaTEPUAJIOB.



CoBMecTHas1 1eITeJILHOCTb (COTPYIHUYECTBO):
* MIOHUMATh U UCTIOJIb30BATh MPEUMYILECTBA KOMAH/IHOW U MHAWBUAYAJLHONW PaOOTHI IPU PELICHUH KOHKPETHON OMOJIOTHYECKON MPOOIeMBl,
000CHOBBIBAaTh HEOOXOAUMOCTH TPUMEHEHHS TPYNTIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIICHUH ITOCTABICHHONW y4eOHOM 3a1auu;
* IPUHUMATD 11€JIb COBMECTHOM JIEATEIILHOCTH, KOJUJIEKTUBHO CTPOUTH JEHCTBUS MO €€ TOCTUKEHUIO: PAaCIPEeIATh POJIH, 10r0BapUBaThCs, 00CYKIaTh
MPOIIECC U Pe3yabTaT COB-MECTHOM pabOTHI; yMETh 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH, MTPOSBISTH TOTOBHOCTh PYKOBOAHTD, BHITIOJIHSTD
MOPYUYEHUSsl, O TUUHSTHCS;
* [JIJAHUPOBATh OPTAHU3ALUIO COBMECTHOU pabOThI, ONPEAEIATH CBOKO POJib (C YUETOM IPEANOYTEHUI U BOZMOXKHOCTEHN BCEX YIaCTHUKOB
B3aUMO/ICHCTBUS), paclpeAessaTh 3aJaul MeX 1y YJIeHaMH KOMaH/Ibl, y4acTBOBATh B IPYNIOBBIX popmax paboThl (00Cyk1eHusl, 0OMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBD» U UHBIE);
* BBIMIOJIHATBH CBOIO YacCTh PabOTHI, TOCTUraTh KAYECTBEHHOTO PE3yJIbTaTa [0 CBOEMY HAIPABIIEHUIO U KOOPJUHUPOBATH CBOU ACUCTBUS C APYTUMU
YJIeHaMU KOMaH/Ibl;
* OLIEHMBATh Ka4€CTBO CBOETO BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUSAM, CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOIEHCTBUS;
CpaBHMBATh PE3yJAbTaThl C UCXOAHOMU 3a/aueil U BKJIaJ KaXXJA0ro YieHa KOMaH/bl B IOCTH)KEHUE Pe3yIbTaTOB, Pa3IeisaTh cepy OTBETCTBEHHOCTH U
MPOSIBJIATH TOTOBHOCTH K MIPEIOCTABIICHUIO OTUETA MEepe]l TPYIIO;
* OBJIAJIETh CUCTEMOMN YHUBEPCAIbHBIX KOMMYHUKATUBHBIX IEHCTBUHN, KOTOpast obecrieunBaeT cOPMUPOBAHHOCTH COIIUAIBHBIX HABBIKOB U
SMOIIMOHAIBHOTO UHTEJUIEKTa 00y4aromuXcsl.
YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA

Camoopranuszanms:
* BBISABJIATH IPOOJIEMBI JUIsI pEIICHNUS B )KU3HEHHBIX U YUEOHBIX CUTYalUSX, UCIOIb3Ys OMOJIOTMYECKUE 3HAHUS;
* OPHUEHTHUPOBATHCS B PA3IMYHBIX MOIX0JaX IPUHATUS PEIeHU (MHAMBUIYaTbHOE, IPUHATHE PELICHHS B TPYIIE, IPUHATHE PELICHU IPYIIoN);
* CaMOCTOATEIBHO COCTABIISATH AITOPUTM PEIICHUS 3a/1aui (MM €r0 4acThb), BBIOUPATh CIIOCO0 pelieHus: yaeOHON OMOIOrHuecKoi 3aa4u ¢ yu4éToM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeAaraéMble BapUaHThl peICHUII;
* COCTABJIATH ILJIaH JCHCTBUH (IIJ1aH peain3alii HAMEUEHHOTO aITOPUTMA PEIICHUs ), KOPPEKTUPOBATH MPEJIOKEHHBIN AITOPUTM C YUETOM
MOJIy4€HUsI HOBBIX OMOJIOTMYECKUX 3HAHUM 00 M3y4aeMOM OHOJIOTMYEeCKOM 00BEKTE;
* JIeJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 pPEIlICHUE.
CamMokoOHTpOJIb (peduiekcus):
* BJIAJICTh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIUU U pedIIeKCHH;
* 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallU! U IpeylaraTh IUIaH €€ H3MEHEHHUS,
* YYUTBIBATh KOHTEKCT U NPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH peIIeHHH y4eOHOM OHoIornyeckoi 3a1aun, aanTHpoBaTh
peleHre K MEHSIOIMUMCS 00CTOSTETLCTBAM;



* OOBSCHATH IPUYMHBI TOCTHXKEHUS (HEAOCTHKEHUS) PE3yIbTaTOB ACATEIBHOCTH, 1aBaTh OIICHKY IPHOOPETEHHOMY OIIBITY, YMETh HAXOAUTh
IIOBUTHUBHOC B HpOPI3OH.I€I[LH€I>i CI/ITyaI_II/II/I;
* BHOCUTH KOppeKTI/IBBI B ACATCIBbHOCTh HAa OCHOBC HOBBIX O6CTO$ITCJIBCTB, N3MCHUBIINXCSA CHTyaHHﬁ, yCTaHOBJIeHHBIX OIJ_II/I60K, BO3HUKIINX
TPYIHOCTEN;
* OLICHUBATh COOTBETCTBHE PE3y/IbTaTa IEJIU U YCIOBHSIM.
3MOIII/IOH2L]IBHBII>1 HUHTCJIIJICKT.
® pastanb, Ha3bIBATh U yrIpaBJISITB CO6CTB€HHI)IMI/I SMOLIUSIMU U OSMOILIUSIMHU I[pyTI/IX;
¢ BBISIBJISITH U aHaJ'II/IBI/II)OBaTI) HpI/I‘II/IHI)I 3MOHHfI;
* CTAaBUTH 0665[ Ha MECTO I[pyFOFO YCJIOBCKA, IIOHUMAaTh MOTHBBI U HaMepeHI/IH I[perl"O;
* PEryaupoBaTh CIIOCOO BBHIPAKEHUS SMOIIU.
IIpunsiTue cedst U Apyrux:
* OCO3HAHHO OTHOCUTHCS K JPYrOMY Y€JIOBEKY, €r0 MHEHHIO;
* MPU3HABATH CBOE MPABO HA OIIMOKY M TAKOE K€ MPaBO APYroro;
* OTKPBITOCTH ce0e U IpyruM; 6 0co3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
* OBJI3/IETh CUCTEMON YHUBEPCAJIbHBIX YUEOHBIX PETYIATUBHBIX IEHCTBUMN, KOTOpasi 0OecreuynBaeT GOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSISI IO3UIINS TUYHOCTH), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (YIPaBICHUS COOO0H, CaMOUCITUTIIIMHBI, YCTOU -YMBOTO TIOBEACHHMS).
JINYHOCTHBIE Pe3yJIbTATHI
IlaTpuoTnyeckoe BOCIUTAHUE:
* IOHUMAaHHUE IICHHOCTH OMOJIOTHYECKON HayKH, €€ POJIM B PA3BUTHH YEJIOBEYECKOTO 00IIEeCTBa, OTHOIIEHNE K OMOJIOTHHU KaK BaYKHOM COCTABIISIOINICH
KYJbTYpbI, TOPAOCTH 32 BKJIaJ POCCUHUCKHUX M COBETCKUX YUEHBIX B PA3BUTHE MUPOBOW OHMOJIOTHYECKOW HAYKH.
I'paxknanckoe BocnnuTaHue:
* TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM AESITEILHOCTHU MIPH BBIMIOJTHEHUN OMOJIOTUYECKUX OTIBITOB, SKCIIEPUMEHTOB, UCCIICIOBAHUMA U MPOCKTOB,
CTPEMJICHHE K B3aMMOTIOHUMAHHIO U B3aMMOIIOMOIIIH.
JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:
* TOTOBHOCTbH OIICHUBATh CBOE MOBEICHUE U MOCTYIKU, & TAKXKE MOBEJCHUE U MOCTYIKHU APYTUX JIOJEH C MO3ULIUK HPABCTBEHHBIX HOPM U HOPM
9KOJIOTHYECKOTO MpaBa ¢ y4ETOM OCO3HAHUS MOCIEACTBHUM MOCTYIIKOB.
JcTeTnYecKoe BOCIINTAHME:
* IOHUMaHUE SMOLUOHAIBLHOTO BO3IEHCTBUS MPUPOJIbI U €€ IEHHOCTU. L[eHHOCTH HayYHOrO MO3HAHUS:
* OPHCHTAIUS B ACSITETLHOCTA HA COBPEMEHHYIO CUCTEMY OMOJIOTHYECKUX HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS
MIPUPO/IbI, B3AUMOCBSI3X YEJIOBEKA C MPUPOJIHON U COLIMATIBHON Cpeioi;



* pa3BUTHE HAyYHOH JII0003HATENILHOCTH, MHTEpECca K OMOIOTUYECKON HAyKe M UCCIIEA0BATEIbCKOM IETETbHOCTH;
* OBJIa/ICHUE OCHOBHBIMM HAaBbIKAMU UCCIIEJIOBATEIbCKOM IEATEIBHOCTH.
®opmMupoBaHUe KYJIbTYPbI 310POBbS:
* 0CO3HAHME LIEHHOCTH N3HHU; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbIO M YCTaHOBKA Ha 3/I0POBBI 00pa3 *HU3HU (310pOBOE NMUTAHUE,
COOIIO/ICHNE TUTMEHUYECKHX MPaBHII, COAIAaHCUPOBAHHBIA PEKUM 3aHATUI U OTIBIXA, peryisipHas pu3ndeckas akTUBHOCTB);
* OCO3HAHHE MMOCIIEICTBUI U HETPUATHE BPEIHBIX IPUBBIUEK (YIIOTpEOIEHHE aTKOTOJIsl, HAPKOTUKOB, KYPEHHE) M MHBIX (JOpPM Bpena il (PU3HY €CKOTO
U IICUXUYECKOTO 370POBbS;
* coO0IeHNe MpaBuil 0€30MaCHOCTH, B TOM YHCJI€ HaBBIKM O€30MacHOTO MOBEIEHUS B IPUPOTHON cpelie;
* YMEHHE 0CO3HABaTh SIMOILIMOHAILHOE COCTOSIHUE CBOE U APYTI'HUX JIIOAEH, YMETh YIPaBISATh COOCTBEHHBIM AMOLMOHAIBHBIM COCTOSIHUEM;
* chopMHpPOBaHHOCTH HaBbIKa pedIieKCHH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TAKOTO e IpaBa APYroro 4eaoBeKa.
TpynoBoe Bociutanue:
* aKTUBHOE y4acTHE B PEHICHUH MPAKTHUECKUX 33a/1a4 (B paMKaxX CEMbH, IIKOJIbI, FOPO/ia, Kpas) OMOJOrM4ecKON U SKOJIOTHYEeCKON
HaIpPaBJIEHHOCTH, HHTEPEC K MPAKTHUYECKOMY W3YUEHHIO TPpOo(deccHil, CBsI3aHHBIX C OMOJIOTHEH.
JKO0JI0TrHYeCKOe BOCIIUTAHHE:
* OpHEHTaIMs Ha MPUMEHEHNe OMOJIOTHYECKUX 3HAHUM JUI pellieHus 3a7jad B 00J1aCTH OKPYKaroIIel cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OL[EHKH MX
BO3MOYKHBIX MOCJICICTBUI JIJIs1 OKPYKAIOLIEH CPEJIbL;
* IOBBIILICHUE YPOBHSI 3KOJIOTUYECKON KYIbTYphl, OCO3HAHUE ITI00ATHLHOTO XapaKTepa 3K0-JIOTUYECKUX MPOoOIeM U MyTeil UX pelieHus; akTUBHOE
HEMPUATUE EUCTBUM, IPUHOCSIINX BPEl OKPYKaIOIIEi Cpeae;
* TOTOBHOCTb K YYaCTHIO B IPAKTUYECKOU JEATEIBHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH.
Ananranus o0y4aomerocss K u3MeHAIOIHUMCH YCJI0BHSAM COUMAJIBLHOM M PUPOIA-HOM Cpe/bl:
* OCBOCHHE 00YYaIOIMMUCS COIMATLHOTO OMBITA, HOPM U MPaBHJI OOLIECTBEHHOTO MOBE/ICHUS B TPYIIAX U COOOUIECTBAX MPU BHIIOJIHEHUH
OMOJIOTMYECKUX 33/1a4, IPOEKTOB U
HCCIEA0BaHUM, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHX;
* 0CO3HAHHE HEOOXOIMMOCTH B (POPMUPOBAHUH HOBBIX OMOJIOTMUECKUX 3HAHUH, yMEeHUE (hOPMYIUPOBATh U1, IIOHATHUS, TUTIOTE3bI O OMOJIOTHYE CKHX
00BEeKTaxX U SBIEHUSAX, OCO3HaHUE AeuinTa COOCTBEHHBIX OMOJIOTUYECKUX 3HAHUM, TUTAHUPOBAHUE CBOETO Pa3BUTHS;
* YMEHHE ONEPUPOBATh OCHOBHBIMU MOHATUSAMU, TEPMUHAMU U MIPEICTABICHUSIMH B 00JIACTH KOHIICTIIIUN YCTOMYHUBOTO Pa3BUTHS;
* YMEHHE aHAJM3UPOBAThH U BBISBJIATH B3aUMOCBSI3M MPUPO/IbI, OOIIECTBA U IKOHOMUKHU; OIICHUBAHHE CBOUX JCHCTBUI C y4ETOM BIUSHUS Ha
OKPYXKAIOIIYIO CpeNly, JOCTIXKEHUS 1€l U MPeoJ0IeHUs BBI30BOB M BO3MOYKHBIX INI0OAIBHBIX MOCIIEACTBUMH;
* OCO3HAHME CTPECCOBOM CUTYyalllU, OLICHUBAHUE MIPOUCXOJAIINX U3MEHEHUH U UX NTOCIIECTBUI; OLIEHUBAHNE CUTYallUH CTPECCa, KOPPEKTUPOB aHUE



IIPUHUMAEMBIX PELICHUN U JCUCTBUM;
* YBOKUTEIBHOE OTHOLIEHUE K TOUKE 3pEHUs JPYIOro 4ejJ0BEKa, €r0 MHEHHUIO, MUPOBO33PEHUIO.

D opMBbI KOHTPOJIA

KoHTposb pe3ynbTaToB 00y4YeHHS B COOTBETCTBHH C JAHHOH 00pa30BaTeIbHON IPOTPaMMOi MPOBOIUTCS B (POPME MUCEMEHHBIX U
AKCIIEPUMEHTAIIbHBIX pa0OT, MPEANoaracTcsl MPOBEJACHUE MPOMEKYTOYHOM U UTOTOBOM aTTECTAIUH.

IIpomMexxyTouHasi aTTecTanus

J1st ocyIecTBICHHS IPOMEXKYTOYHOM aTTeCTAlUU UCTIOJIB3YIOTCS KOHTPOJIBHO-OLIEHOYHBIE MaTepUaIbl, 0TOOP COJIEPIKAHUSI KOTOPBIX
OPHUEHTUPOBAH Ha MPOBEPKY YCBOEHUSI CHUCTEMbI 3HAHUM U YMEHUN — MHBAPUAHTHOTO SApa COACpXKaHUs JEHCTBYIONIUX 00pa30oBaTeIbHOM Mpo-
TpaMMBI 110 OMOJIOTHUHU sl 001Ie00pa30BaTENbHBIX OpraHu3aIuil. 3aJaHus MPOMEKYTOUHON aTTECTAI[MU BKIIFOUAIOT MaTepHUall OCHOBHBIX Pa3fielioB
Kypca OMOJIOTHH.

ITAKET OLHJEHOUYHbIX MATEPUAJIOB 1 KPUTEPUU OHEHUBAHUA 110 TTIPEJIMETY «BUOJIOT US»

KoHTpoJibHbIe H3MepUTeIbHbIE MATEPUAJIbI
[Ipu opranuzanuu TEKyIero KOHTPOJIS yCIeBaeMOCTH 00yJarommxcs cieayer yauTtsiBaTh TpeboBanus @I'OC OOO k cucreMe orieHKH

JOCTHXEHUS TIaHupyeMbIx pe3ynbratoB OOII, koTopas 1o/mKHA peaycMaTpruBaTh UCIOIb30BaHUE Pa3HOOOPa3HBIX METOJOB U (hOPM, B3aUMHO
JOTIOJTHSIIOIIMX JIPYT JIpyra (CTaHAapTU3UPOBAHHbIE MMCbMEHHBIE U YCTHBIE paOOThI, TPOEKTHI, MPAKTUUYECKHUE U Ja00paTopHbIe pabOThl, TBOPUECKHE
paboThI, cCaMOaHAIM3 ¥ CAMOOIICHKA, HAOJI0IEHNE, UCTIBITAHUS U UHOE).

Bb160p yka3aHHBIX HUXKE THIIOB U IPUMEPOB KOHTPOJIbHBIX U3MEPUTENIbHBIX MAaTEPUAJIOB 00YCIIOBIIEH MEeJaroruueckoil 1 MeTOANYECKOM
11e1eco00pa3HOCThIO, ¢ YIETOM MPEeIMETHBIX 0COOeHHOCTEH Kypca «buonorus 5—9 kiacey.

TecTel 1 3apanus pazpadoTanbl B cooTBeTcTBHH ¢ (hopmatoMm EI'D u 'MA, 4To m03BOISET HaKe B paMKax yCBOCHUS TPAKTUUYCCKON YacTH
MIpOrpaMMbl OTpabaThIBaTh 001IeydeOHbIE U MPEAMETHbIC 3HAHUS U YMEHHUS.

[lepeueHb OLICHOYHBIX MPOLIEAYP TOJKEH ObITh ONTUMAJIbHBIM U JOCTATOYHBIM U1 OTIPECIICHUs] YPOBHS AOCTUKEHHS 00y4aroIIUMHCS
MPEIMETHBIX U METANPEAMETHBIX pe3yIbTaToB. DUKCAIHS Pe3y/IbTaTOB TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH 00YJarOIIMXCS OCYILIECTBISETCS B
COOTBETCTBUU C MPUHATON B 00pa30BaTeNbHOM OpraHnu3alii CUCTEMOM OLIEHUBAHUSI.

IIpensoskeHHbIe TUNIBI U NIPUMeEPHI 3aJaHUI:
* OPUEHTUPYIOT YUUTEINS B TMaNa30He KOHTPOJIBHBIX U3MEPUTEIHHBIX MaTEPHAIIOB 10 KypCY, TOMOTAIOT pa3HOO0Opa3uTh 3aJaHus TPEHUPOBOYHOT O,
KOHTPOJIBHOTO U JIOTIOJIHUTEIBHOTO MOJYJIEH, KaK MHTEPAKTUBHOIO BUACO-YPOKa, TaK U TPAJIULUOHHOTO YpO-Ka B paMKaX KJIACCHO-YPOUHON CHUCTEMBI;
* YUUTBHIBAIOT BO3MOKHOCTH YCBOCHHSI MaTepHala, ¢ TOUYKH 3peHus ero AudQepeHuanuu sl pa3lTudHbIX KaTeropuil 00y4Jarommxcs, pa3sHoro yp OBHs



W3yUYEHHs TIPeIMETa, BO3PACTHBIX OCOOCHHOCTEH MJIaIIINX IKOJIEHUKOB,  TAK)KE MOTHBAIIMOHHOTO U IICHX0AMOIIMOHAIBHOTO KOMIIOHEHTOB YPOKOB;
* TO3BOJISIIOT OTPAa0ATHIBATh HABBIKM, 3aKPEILIATH MOJYyYeHHBIE 3HAHUS U KOHTPOJIMPOBATH PE3YAbTaThl 00YUEHHs, KaK B X0J1¢ KaXJI0r0 ypoKa, Tak U B
paMKax UTOTOBOTO ypOKa Mo MaTepuaiy paszzaena. Crnenuduueckoir GopMoii KOHTPOJIS sIBIsIETCS paboTa ¢ mpubopamMu, 1ab0paTOPHBIM
obOopynoBanuem, MoenssMu. OCHOBHAS €T ATUX MPOBEPOYHBIX PadOT: OMpeaesiCHHE YPOBHS pPa3BUTHs YMEHUH IIKOJIBHUKOB paboOTaTh C
000pyZIOBaHUEM H IPOBOIUTH SKCIIEPUMEHTAIBHBIE HCCIIEA0BAHUS, IUIAHUPOBATH HAOIIOACHNE HITH OTIBIT, BECTH CAaMOCTOSTEIIEHO MPAKTUYECKYIO
paboty. 3aaHre MOKET CUMTATHCS BHITIOJHEHHBIM, €CIIH 3alliCaHHbII/BHIOpAaHHBIN OTBET COBIIAAET C BEPHBIM OTBETOM. 3a/IaHUSI MOTYT OIICHUBATHCS
Kak 1 OayioM, Tak U OOJIBIIMM KOJIMYECTBOM B 3aBUCHIMOCTH OT YPOBHSI CJIO)KHOCTH 3aJ[aHUs1, OT KOJIMYECTBA BBEACHHBIX/BHIOPAHHBIX OTBETOB, OT
TUTIA 3a/IaHHSL.

HopwmbI o11eHOK 32 Bce BUABI MPOBEPOYHBIX pabOT

«5» — YpOBEHB BHITIOJIHEHHS TPEOOBAHNH 3HAUYUTEIHHO BBIIIE YIOBICTBOPUTEIHHOTO:

* OTCYTCTBHE OIIMOOK, KaK IO TEKYIIEMY, TaK U TI0 TPEABLAYIEMY y4eOHOMY MaTepray;

* He OoJiee OJTHOrO HEJOYETA.

«4» — ypoBEHb BBITIOJHECHUS TPEOOBAHH BHIIIE YIAOBICTBOPUTEIEHOTO:

* Hamnuue 2—3 omuoOoK i 4—6 HeTOYETOB M0 TEKYIIEMY YIeOHOMY MaTepHaly;

* He OoJiee 2 omMO0K UiK 4 HeTOUETOB MO MPONHACHHOMY MaTepuay;

* HCIIOJIb30BaHNE HEPALIMOHAIBHBIX TPUEMOB pellIeHusl y4eOHOM 3aauu.

«3» — JI0CTaTOYHBI MUHUMAJIBHBIA YPOBEHD BBITIOJTHEHUS TPEOOBAHMIA, TPEABSIBIAEMBIX K KOHKPETHOUN padboTe:

* He Oosiee 4—6 ommoOok uiau 10 HEAOUETORB MO TEKYIIEMY YIEOHOMY MaTepHaIy;

* He Oosiee 3—5 ommboK MM He 6osiee 8 HEOUETOB MO MPONACHHOMY yueOHOMY MaTepHaly.

«2» — ypOBEHb BBINOJHEHUS TPEOOBAHUI HMKE YJIOBJIETBOPUTEIHHOIO:

* Hanuue 6onee 6 ommnook uin 10 HeJOYETOB MO TEKYIIEMY MaTepuay;

* Oosiee 5 omuOOK wiK 60Jiee 8§ HEIOUETOB M0 MPOIIGHHOMY MaTepuay.



Beenenue — 1 u.
P. 1. buosorus — Hayka o )KMBOM MHpe — 7 4
P.2. Crpoenune opranmusma — 9 u.

P.3. MHorooOpasue KuBbIX OpraHu3MoB — 15 4.
P.4. TloBTOpenue u 060061menue — 2 .

TemaTn4eckoe IJIAHUPOBAHUE B 5 kaacce

No | Tema Conepxxanue enesast yctanoBka | Konmuu | OcHOBHBIEC BUIBI AesTeNnbHOCTH | Mcmonb3oBaHme
1/ ypoka €CTBO | OOywarouuxcs Ha 000pyI0BaHUS
i 4acoOB | YPOKe/BHEYPOUHOM 3aHSATHHI

buonorus — Hayka o xuBom mupe (7 1)

1 | Metonsl usydyenust | Mcnonb3oBanue OOBACHATD 1 Ymenue paborath ¢ MUKpOCKOII CBETOBOH,
MPUPOBI. YBEITUYUTEIBHBIX TPHOOPOB | Ha3HAUCHUE nabopaTopHBIM 000pyI0BaHUEM, | ITU(PPOBOH
JlaGoparopHas MIPU U3y4EHUH 0OHEKTOB YBEITMYHUTEIIbHBIX YBEJTUYHUTEIbHBIMHA MPHUOOPAMHU.
pabora 1 YKUBOUW ITPUPOIBI. puOOPOB. N3y4aTth ycTpONCTBO
«3yuenue YBenuuutenbHbIe MpUOOphl: | Paznuuare pyunyto MHUKPOCKOTIA U COOJTIOIaTh
yCTpoiicTBa JyTbl py4YHasi, IITaTUBHAs, U IITaTUBHYIO npasuiia paboThI C
YBEIIMYHUTEIbHBIX mukpockor. P. I'yk, A. Ban JyTbl, 3HATH MHKpOcKonoM. CpaBHUBATH
prudopoB» JleBenryk. YacTu BEJIMYUHY YBEJIMYEHHE JIYTIBI U

MHUKPOCKOTIA. MOJIy4aeMOT0 C UX Mukpockorna. [lonydats HaBbIKH
Muxkponpenapar. [IpaBuna MOMOUIBIO paboThl ¢ MUKPOCKOIIOM MpHU
paboThl ¢ MUKPOCKOTIOM. YBEJIUYEHUS. M3YYEHUU TOTOBBIX
MukpormnpenaparoB. Cobmoarsb
npaBujia paboThl B KAOMHETE,
oOpareHus ¢ 1ad0paToOpHbIM
000pyI0BaHNEM
Crtpoenue opranuzma (9 u)

2 | CtpoeHHe KIETKH. Crpoenue knetku. Tkanu. | BoiaBnare yactu 1 Ymenue pabotath ¢ MuKpOCKOI CBETOBOM,
JlaboparopHas pa- Knerounoe crpoenue KJIETKU Ha n1abopaTopHBIM 000pyI0BaHUeEM, | TUGPOBOI
6ora 2. YKUBBIX OPraHU3MOB. PUCYHKaX YBEJIUYUTENBHBIMU MPUOOpaMH.

«3HAaKOMCTBO C Knerka. Yactu knetku u | yueOHUKa, HabmronaTh 4acTé 1 OpraHouIbl
KJIETKAMU PAaCTEHUI» | X Ha3HAYCHUE. XapaKTEepPU30BaTh KJIETKH Ha TOTOBBIX MUKPO-




UX 3HaYECHUE.
CpaBHUBaThH
KUBOTHYIO U
PaCTHTEIHHYIO
KJIETKU, HAXOJUTh
YepThI KX CXOJICTBA
U pa3Ingus.
Paznmuuare Tkann
JKHBOTHBIX U
pacTteHuii Ha
pUCYHKAX
yueOHUKa,
XapaKTepH30BaTh
WX CTPOCHHE,
OOBSICHATE UX

npernaparax Mo MajibiM U
0OJIBIIMM YBEIUUEHUEM
MHUKPOCKOTIA ¥ ONUCHIBATH HX.
Pasznuyath oTAeIbHbIE KIETKH,
BXOJISIIIIME B COCTAB TKAHM.
O6006maTh 1 GUKCHPOBATH
pe3yabTaThl HAOJIOICHUH,
nenathb BbiBo/bl. CoOmntonath
npasuiia paboThl B KAOUHETE
Ouosoruu, ooparieHus ¢
1a00paTOpPHBIM 000PYI0OBAaHUEM

(GYHKIUH.
XUMHYECKHUI COCTaB XUMHUYECKHH COCTaB Pa3znnuate HabGmronats nemMoHCTpanuo
KJIETKH. KJIETKH. XUMHUYECKHUE HEOpraHWYeCcKue u OIIBITOB YYUTEIIEM,
BEIIeCTBA KIIETKH. OpraHu4YecKue AQHAJIU3UPOBATH UX PE3YIbTATHI,

Heopranunueckue
BEIECTBA KIETKH, UX
3HAUEHUE JJIS KJICTKU 1
opraHusma.
Opranuyeckue BellecTBa
KJICTKH, UX 3HaYCHHE IS
KUZHU

OpraHu3Ma M KJIEeTKH

BEILECTBA KJIETKH,
MUHEPAITBHBIC CO-
JIA, OOBICHATE UX
3HAYEHHE IS
OpraHu3Ma.

JIeTIaTh BHIBOJIBL. AHATM3UPOBATh
NPEJICTAaBJICHHYIO Ha PUCYHKaX
ydaeOHHUKa THHOPMAITHIO O
pe3yibTaTax ombITa, padoTas B
nape YMeHue padboTath ¢
1a60paTOPHBIM 000PYI0BAaHUEM




MHoroo0pasue KUBbIX Opranu3mMoB (15 )

Crpoenue u
KH3HEICATECILHOCTD
OakTepuil. 3HaUCHHE
OakTepuii B IpUpOIe
Y J)KU3HH YeJIOBEKa

bakrepuu: crpoenue u
KU3ZHEIEATEIBHOCTD.
baktpun —
IPUMUTHBHbIE
OJIHOKJIETOYHbIE
opranusmsl. CTpoeHue
OakTepuil. PazmHOXKeHue.
OaxTepuil geneHneM
KJIETKM HaaBoe. bakrepun
Kak camasl IpEeBHsIS
rpyIa OpraHu3MoB.
[Tpoueccsr
KU3ZHEJESITeIbHOCTH
6axtepuii. [lonarue 00
aBTOTpOdax u
rerepoTpodax,
IIPOKapUOTaX U
JyKapuoTax

XapakTepus3oBaTh
0COOEHHOCTH
CTpoeHus OaKTepuil.

2

OnwuceIBaTh pa3HOOOpa3HbIE
(dhopMBI OaKTEepHATTEHBIX KIETOK
Ha PUCYHKE yueOHUKa.
Paznuuare nonsTus:
«@BTOTPO(DEI», «TeTEPOTPOPBD»,
«IIPOKAPHOTHI», «IYKAPHUOTHI.
XapakTepu30BaTh MPOLIECCH
KHU3HEIEATEIILHOCTH OaKTepuu
Kak npokapuoT. CpaBHUBAThH U
OIICHUBATh POJIb OAKTEpPUIi-
aBTOTPO(OB U OakTEepuUii-
reTepoTpodoB B IPUPOIE
YMenne paboTath ¢
1ab0paTOpHBIM 000PYIOBaHUEM,
YBEITUYUTEIHBIMHA TIPUOOPAMHU.

PaccmarpuBanue
OakTepuil Ha TOTOBBIX
MUKpOIIperapaTax ¢
UCII0JIb30BaHUEM
MHUKpPOCKOTIA.




HapctBo Pactenus.
XBOIIH, IJIAYHBI,
ITAIIOPOTHHKH.
I'omocemennbie,
IOKPBITOCCMAHHBIC.
JlaGoparopHas
pabora3.
«OcobeHHOCTH
Pa3BUTHUA CIIOPOBBIX
pacTeHun»

Pacrenus.
[Ipencrasnenwue o duope.
OTnnuurtenbHOe
CBOWCTBO PacTCHUM.
Xnopodwin. 3HaueHHe
¢dorocunresza. CpaBHEHHE
KJIETOK PaCTEHUN U
OaxTepuii. Jlenenue
[IapCTBa PaCTEHUI Ha
TPYIIIBL: BOJOPOCIH,
[IBETKOBBIC
(IOKpBITOCEMEHHBIE),
rOJIOCEMEHHBIE, MXH,
TUTAYHBI, XBOIIIH,
nanopoTHUkH. CTpoeHue
pactenunii. Kopens u
noOer. CioeBuiie
Bojiopocieil. OCHOBHbIE
paznuuus
MOKPBITOCEMEHHBIX U

TFOJIOCEMEHHBIX PACTEHUM.

Ponb 11BETKOBBIX
pacTeHul B )KU3HU
YyeloBeKa

XapakTepu3oBaTh
TJIaBHBIC IIPU3HAKU
pacTeHui.

Paznnuath yacTu LIBETKOBOTO
pacTeHus Ha pUCyHKe y4eOHHKa,
BBIJIBUTATh TPEITIOJIOKEHUS 00
ux ¢pyHkuusax. CpaBHUBAThH
LIBETKOBBIE U F'OJIOCEMEHHBIE
pacTeHMsl, XapaKTepU30BaTh UX
CXOJICTBO U Pa3IUyusl.
XapakTepu3oBaTh MXH,
NANOPOTHUKH, XBOIIH, IJIAYHBI
KaK CIIOPOBbIE pacTEHUS,
OTIPENENIATh TEPMUH «CIIOPay.
BbIsBIIATE Ha pUCYHKE yueOHHKA
pa3anurs MeXay pacTeHUSIMU
pa3HbIX CUCTEMATUYECKUX
rpynn. ConocrasisATh CBOMCTBA
pacTUTEIbHON U OaKTepuanbHON
KJIETOK, JI€aTh BBIBOJIBI.
XapakTepru30BaTh 3HAYCHHUE
pacTeHui pa3HbIX
CUCTEeMaTUYECKUX IPYII B
KU3HM 4eJIOBEKa Y MEHHE
paboTath ¢ 1a00paTOPHBIM
000pyI0BaHUEM,
YBEJIMYUTEIbHBIMU PUOOpaMHU.

OOHapyxeHue
XJIOPOTIJIACTOB B
KJIETKaX PaCTeHUH C
UCTIOJIb30BaHUEM
urdpoBoro
MHUKPOCKOTIA.
DJIeKTPOHBIE TaOIUIIBI
Y TUTAKaTHI.




Bonopocnu, ux OOmas xapaktepuctuka. | M3yuuts ctpoeHue BriensaTe 1 onuceIBaTh Mukpockon
MHOT000pa3ue B CrpoeHue, pa3MHOXKEHUE | U Pa3MHOKEHUE CYLIECTBEHHbIE ITPU3HAKU U (poBOH,
pupoae BOJIOPOCIIEH. BOJIOPOCIIEH BOJIOpOCIIEH. XapakTepru30BaTh | MUKPONpEnaparhl.
Paznoobpaszue TJIaBHBIE YEPTHI, JIEXKAIKE B (OnHoKEeTOYHAS
Bojlopocieil. OTaensl: OCHOBE CUCTEMAaTUKHU BOJIOPOCIIb —
3enénnie, KpacHsie, BoJIopocieit. Pacno3naBath XJIAMHUJIOMOHA/IQ)
Bypsie Bogopocnu. BOJIOPOCJIM Ha PUCYHKAX,
3HadeHune BOJIOpOCIeH B repbapHbIX MaTepuaiax.
npupoje. Mcnonb3oBanue CpaBHUBAThH BOJIOPOCIH C
BOJIOpOCTIEH UeT0BEKOM HA3eMHBIMH PACTCHUSIMHU U
HaXOJIUTh 00IIIHE
npusHaku. OOBSACHATH MPOIECCHI
Pa3MHOXKEHHUS Y OJJHOKIIETOYHBIX
Y MHOTOKJIETOYHBIX BOJOPOCIEH.
Ucnonb3oBarh
MH(OPMALMOHHBIE PECYPCHI JUIS
MMOATOTOBKHU COOOIIEHHUS O
3HAYEHUHU BOJIOPOCIICH B MIPHU-
pOJie U )KU3HU YeJIOBEKa
Mxu. Obmas MoxoBuHbIE, N3yuuth cTpoeHue CpaBHUBATH MpeICTaBUTEIECH Mukpockon
XapaKTepUCTHKA U XapaKTepHbIE YEPThI U pa3MHOXEHUE pa3IMYHBIX TPYII pacTeHU 1 poBoH,
3HaYEHUE ctpoenus. Knaccer: MXOB 0T/ena, IeaTh BHIBOIBI. MUKpOTpEenaparhl.
[Teu€éHouHUKH 1 HaspiBath cyiecTBeHHbIE (Caraym —

JIucrocrebenbHbIE, UX
OTJINYUTETLHBIC YEPTHI.
Pa3zmuoxenue (6ecrosoe
U TI0JIOBOE) U pa3BUTHE
MOXOBUIHBIX.
MoxoBUIHBIE KaK
CIIOPOBBIE PACTECHUS.
3HauyeHHE MXOB B
IPUPOJIE U KU3HU

npu3Haku MxoB. Pacnio3HaBatb
IpeCTaBUTeNIe MOXOBUIHBIX
Ha PUCYHKaX, repOapHbIX
MaTepuanax, )KUBbIX 00bEKTaXx.
Briaenste npusHaku
MIPUHAICSKHOCTH MOXOBUTHBIX
K BBICIIMM CIIOPOBBIM
pacTeHusiM. XapaKTepu30BaTh
MPOLIECCHl PA3MHOKEHUS U

KJIETOYHOE CTPOEHUE)




YeJI0BEKa.
JlaboparopHas pabdota 4.
«M3ydyeHne BHELIHETO
CTPOEHUSI MOXOBHIHBIX
pacTeHuin»

Pa3BUTH MOXOBHIHBIX, UX
0COOEHHOCTH. Y CTaHABJIMBATh
B3aMMOCBSI3b CTPOCHHSI MXOB U
YX BO3JCHCTBUS HA CPEAY
oburanus. CpaBHUBaTh BHELLIHEE
CTPOEHUE 3EJTEHOTO MXa
(KyKyIIKHWHA JIbHA) B 0€JI0T0 MXa
(carayma), orMedaTh Ux
CXOJICTBO M PA3ITUYHSI.
OUKCHPOBATH PE3YIBTATHI
uccinenoanuil. Cobmonate
npasuiia paboThl B KaOMHETE,
oOpaitieHus ¢ 1abopaTOPHBIM
000py/T0BaHHEM

['pube1. Obmas
XapaKTEePUCTHKA.
Mmuoroo6pasue
rpuooB.

Mmuoroob6pasue u
3Ha4YEeHHE TPHOOB.
CrpoeHne NUISIIOYHbIX
rpu6oB. [1necHeBbie
rpuOBl, UX UCIOJIb30BaHUE
B 3/IpaBOOXpPaHEHUH
(aHTHOMOTHK
TICHUIIWILITNH ).
OaHOKIIETOUHBIE TPUOBI
— npoxoku. Mx
UCIIOJIb30BaHUE B
xJ1e0oneueHN! 1
MUBOBAPECHUU.
CwenoOHbIE U SAOBUTHIE
rpu6sl. [IpaBuna cobopa u
yrnotpebiaeHus rpuooB B
nuiy. [lapazutnyeckue
rpu6bl. Posb rpu6oB B
IPUPOJIE U KU3HH
YeloBeKa

XapakTepu3oBaTh
CTpOEeHue
HIJTATIOYHBIX
rpuooB.

[Tonmpaznenars NUISIIOYHbIE
rpuOBI HA TUTACTUHYATHIC U
TpyOuarsie. ONMHUCHIBATH
CTPOCHHE TIECHEBBIX TPHOOB I10
pUCYHKY yueOHMKA. OOBSICHATH
TEPMUHBI «aHTHOUOTHK» H
«TeHUIWUTAHY. Pacnio3HaBath
CheOOHBIE U SOBUTHIC TPHOBI
Ha TabJIMIaX ¥ PUCYHKaX
y4eOHMKa. YUacTBOBATh B
COBMECTHOM OOCYKJICHUU
npaBui cOOpa U UCIIOJIb30BaHUS
rpuboB. OOBSICHATH 3HAUCHUE
IpuOOB IS YeI0BEKa U IS
PUPOIBI

I'oToBUTH
MHUKpOIIpenapar
KYJIBTYPBI IPOAKEH.
N3yudarh miecHeBbie
rpuObI TIOT
MHKPOCKOTIOM IIpU
MaJIOM YBEJIMYEHUU Ha
TFOTOBBIX
n\MHKpoIpenaparax.
DJIEKTPOHHBIE
TaOJIMIBI U [JIAKATHI.




TemaTnueckoe MmIaHUpoBaHUE B 6 Kilacce

Beenenue — 1u.

P. 1. Ocobennoctu ctpoenus LipeTkoBbix pacTteHuii — 13 4.
P.2. — XKusHeneqarenbHOCTh paCTUTENBHOIO Opranu3ma — 9 u.
P. 3. Knaccugukanus 1BETKOBBIX pacTeHU — 7 4.

P.4. Pactenus u okpyxaromas cpefa — 4 d.

No | Tema Conepxanne IleneBas yctanoBka | Kommu | OcHOBHBIE BUIBI IeATeNIbHOCTH | Mcmosib30Banue
/ ypoka €CTBO | OOyJarouuxcs Ha 000pyT0BaHUS
il 4acoB YPOKE/BHEYPOUHOM 3aHITHHI

Oco0eHHOCTH CTPOEHUS IIBETKOBBIX PACTEHHI

1 | Cewms, ero Cems kak oprad Crpoenue cemenu: | 1 OOBACHATBH POJIb CEMSIH B Pa6ota «Ctpoennue

CTpOEHHE U Pa3MHOKEHHsI PaCTCHUI. KOXYpa, 3apO/IbIIIL, npupojie. XapakTepu3oBaTh ceMeHH ¢aconu»
3HAYEHUE 3HaYEeHUE CEMSIH B IPU-POJIE | DHAOCIEPM, (GYHKIIUY YacTel CEMEHHU. Hudposas
Y ’KU3HU YeIOBeKa CeMSIO0NH. OnuceIBaTh CTpOEHUE 3apoJbllia | JIabopaTopus 1o
JlaboparopHnas padota 1 Crpoenue pacTteHus. Y CcTaHaBIMBATh AKOJIOTHH (JaTYUK
«Ctpoenue cemMenu (a- 3apo/blIilia CXOJCTBO MPOPOCTKA C OCBEILIEHHOCTH,
COJIN» pacTeHus. 3apojpiiieM cemeHu. ONUChIBaTh | BIaKHOCTH U
JIBynonbHbIE U CTa/Iuy MIPOPACTaHUS CEMSH. TEeMIIepaTyphbl ). DIEKTP
OJIHOJI0JIbHBIE BhIsSBISTE OTIHUNTENBHBIE OHHbIE TaOIHUIIBI U
pacTeHusl. MPU3HAKU CEMSH JBYIOJbHBIX U | TIAKATHI.
[IpopacTanue OJIHOIOJIbHBIX PACTCHHIA.
CEMSH. Hcnonb3oBath

UH(POPMALIMOHHBIE PECYPCHI AT
HOJIFOTOBKH COOOIIEHUS O POJIH
CEMSH B )KM3HU YEJIOBEKA.
(bUKCHPOBATh UX PE3YJIBTATHI BO
BpeMsl BBITIOJTHEHUS




n1abopaTopHOH pabOTHI.
coOmoaTh npasuiia paboTsl B
KaOuHeTe, 0OpaIIeHus ¢
71a00paTOpPHBIM 000PYI0BAaHUEM
YMenue pabotats ¢
71a00paTOPHBIM 000PYIOBAaHUEM,
YBEIUYUTEIbHBIMUA IPUOOpaMHU

Ycenosus 3HaueHue BOJbI U BO3/lyXa N3yuuth poisb XapaxTepu3oBarb pojib Bojabl 1 | Pabora
MIpOpacTaHus JUIS IPOPACTaHUS CEMSH. 3amacHbIX BO3/lyXa B MPOPACTaHUU CEMSH. | «YCIOBUS
CeMsIH 3anacHble MUTATEIbHbIE UTATEIbHBIX OOBSACHATH 3HaUEHUE 3aNIaCHBIX | IPOPACTAHUS CEMSH.
BEI[ECTBA CEMEHHU. BELIECTB CEMEHHU. MUTATENbHBIX BEIIECTB B 3HavYeHHE BOJIBI U
TemmnepaTtypHbie TemnepatypHbie npopactanuu ceMsiH. OOBSACHATH | BO3AyXa JUid
YCIIOBUS MTPOPACTaHUs yCIOBUS 3aBUCHUMOCTb IIPOPACTAHUS MIPOPACTaHUSI CEMSIH.
cemsiH. Pons cBeta. Cpoku MIpOpacTaHus CEMSH OT TeMIIEPaTyPHBIX Hudposas
MOCeBa CEMSTH ceMsiH. Posbs cBeTa ycinoBuid. [IporuozupoBath nmabopaTopus 1o
CPOKHM IIOCEBA CEMSIH OT/AEIbHBIX | IKOJIOTUHU (IaTUHK
KYJIbTYyp. YMeHue pabotath ¢ OCBEILIEHHOCTH,
1a00paTOPHBIM 000PYIOBAHUEM, | BIAKHOCTH H
YBEJIUYHUTEIbHBIMHA MPUOOPAMHU. | TEMIIEPATYPHI).
Kopens, ero Turnbl KOPHEBBIX CUCTEM N3yuuth BHENIHEE U Paznuuate 1 onpenensiTh TUIIBI Mukpockon
CTPOEHUE U pactenuii. CTpo€HHE KOPHSI | BHYTPEHHEE KOPHEBBIX CHCTEM Ha PUCYHKaX, | IIU(POBOA,
3HauYCHUE. — 30HBI KOpHS: KOHYC CTpOEHUE KOPHS repOapHbIX FK3EMILIAPaXx, MUKpOTIpEenaparsbl.
Kopnesoii HapacTaHusi, BCaChIBAHUS, HaATypaJIbHbIX 00BEKTaX. DJEeKTpOHHbBIE
CUCTEMBI. MIPOBE/ICHUS, ACTICHUS, Ha3zpiBaTh yacTu KOpHSL. TaOJIMIBI U [JIaKaTHI.

pocra. Poct kopHs,
TCOTPOTIH3M.
BunousmeHnenust KOpHEH.
3HaueHne KopHeil B
MIPHUPOJIE.

JlaGopaTopHnas pabora 2.
«CtpoeHue KOpHs Ipo-
pOCTKa»

YcTaHaBIMBaTh B3aUMOCBSI3b
CTPOCHHS M (PYHKIMI YacTen
KOpHs. OOBICHATH 0COOEHHOCTH
pocta kopHs. [IpoBoauTh
HAOIOICHHS 32 U3MEHEHUSIMU B
BEPXYILLIEYHOM YaCTH KOPHSI B
NepUoJ] pocTa. XapakTepu3oBaTh
3HAYEHHE BUJOU3MEHEHHBIX
KOpPHEM I aCTEHUH.
[TpoBoIUTH HAOMIOCHUS U




(HUKCHpPOBATh UX PE3YIBTATHI BO
BpCEMs BBITIOJTHCHU A
n1abopaTopHOi pabOTHI.
CobumtoiaTh npaBuiia paboThl B
KaOuHeTe, 0OpaleHus ¢
71a00paTOpPHBIM 000PYI0BAaHUEM
YMenue pabotats ¢
1a00paTOPHBIM 000PYIOBAHUEM,
YBEJIMYUTENIbHBIMU PUOOpaMH.

JIuct, ero
CTPOCHHE U
3HAYEHHE.

JIucr, ero cTpoeHue n
3Ha4yeHne BHemHee
CTpOEHHE JIUCTA.
Bnyrpennee ctpoenune
nucTa. TUIbl KUIKOBAHUS
nuctbeB. CTpoeHue n
(GYHKIMM yCTHUL. 3HAaYEHHE
JIUCTA JUTsl pAaCTEHHUSL:
(dhoTocuHTE3, NCTIAPEHHUE,
razoo0Omen. Jlucroman, ero
POJIb B JKU3HU PaCTEHUS.
BunonsmeHnenus ucTbeB

N3yunth BHELIHEE U
BHYTPEHHEE
CTPOEHUE JIUCTA.

OnpenensiTh YaCTH JIUCTa Ha
repOapHbIX FK3EMIUISIPaX,
pUcyHKax. Pa3nuyaTs mpocThie U
CJIOKHBIE JIUCTHS.
XapakTepru30BaTh BHYTPEHHEE
CTpOEHUE JINCTA, €T0 YacTH
YcranaBnuBaTh B3aMMOCBSI3b
CTpoeHus U PYHKIUHN JTHCTA.
XapakTepru3oBaTh
BUJIOM3MEHEHUS JINCTHEB
pacTeHull YMeHue paboTath ¢
71a00paTOPHBIM 000PYIOBAHUEM,
YBEJIMYUTENIbHBIMU PUOOpaMH.

ONeKTpOHHBIE
TAOJHIIBI M TIJTaKaTHI.
Hudporoii naTunk
KOHIICHTPAIIMU HOHOB,
AIIEKTPOJ] HATpPAT-
aHMOHOB, DJIEKTPO/
CpaBHEHWUSI.




Crebenb, ero Crebenb, ero cTpoeHue u W3yuuts BHemHEE | 7 OnucelBaTh BHELIHEE CTPOEHUE | MUKpOCKOI
CTPOEHUE U 3HAYEHUE CTpOEHHUE CTeOIsI. cTe0J1s1, IPUBOJUTH IPUMEPHI U ppOBOI,
3HAaYCHUE JlaGopatopHas pabota 3. Tums! crebmneii. Pa3JIMYHBIX THUIIOB CTEOIIEH. MUKpOIpenapaThl.
«BHeunee ctpoeHue Bnyrpennee HaspiBaTh BHYTpEHHME YacTH «Cre0enb
KOPHEBHIIIA, KITyOHS, CTpOEHUE CcTeOIs. cTe0s pacTeHUul U UX QYHKUMU. | OJHOJOJbHBIX U
JTYKOBUIIBD» OyHKIUN cTEOS. OnpenemnsiTe BUIOU3MEHEHHS JBYIOJIBHBIX
Bunonsmenenus HA/I3€MHBIX H ITOJI3€MHBIX pacTeHuiD»
cTedns y 100eroB Ha pUCYHKaXx, ONEeKTPOHHBIE
HAaJ3€MHBIX U ¢doTtorpadusax, HaTypaJIbHbBIX TaOJIUIBI U MJIaKaThl
IOJI3EMHBIX o0bexTax. M3ydaTh v ONIMCHIBATh
IIOOETOB. CTPOCHHE MO3EMHBIX TTOOETOB,
OTMEYaTh UX Pa3TUIHsI.
OuKCHPOBATH PE3YIBTATHI
nccinenosaunii. CooIr01aTh
npasmiia paboThl B KaOMHETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000py/T0BaHHEM
Ku3HenesTeIbHOCTh PACTUTEIBHOTO OpraHu3Ma
MusnepaiibHOE MunepaibHOE TUTAaHUE YcranaBnuBaTh 1 OOBACHATH POJIb KOPHEBBIX Hudposas
MUTAHWE PACTEHUH U | PACTCHUH U 3HAUCHHE B3aUMOCBSI3b BOJIOCKOB B MEXaHH3Me nabopaTopust 1o
3Ha4YeHUe BOJIbl BO/1bI Boza kak IIOYBEHHOTO IIOYBEHHOT'O MUTAHMUSL. HKOJIOTUH (JATYUK

HE00XO0IMMOE YCIIOBUE
MUHEPAILHOTO
(TTOYBEHHOT0) MMUTAHMUSI.

B BOJIE MUHEPAJIbHBIX
cosieil. @yHKUUA
KOPHEBBIX BOJIOCKOB.
[Iepemenienre Boabl 1
MUHEpaIbHBIX BEUIECTB

W3Bneuenne PaCTCHUEM
N3 II0YBbI paCTBOpéHHHX

110 PaCTCHUIO. 3HaucHUE

MUTaHUS PacTCHUIA
Y YCIIOBUM BHEIIHEH
CpeIbl.

OOGOCHOBBIBaTh POJIb
MMOYBEHHOTO MUTAHUS B >KU3HU
pactenuii CpaBHUBATh U
pasyinyaTh COCTaB U 3HAYEHUE
OPraHMYEeCKUX U MUHEPATbHBIX
ynoOpeHuil A pacTeHui.
Hcnonn3oBaTh
UH(OPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU MPE3EHTALINHI
MPOEKTa O MPUCTIOCOOIEHHOCTH

BJI&KHOCTH,
OCBEIIEHHOCTH)




MHUHEPAJILHOTO
(IOYBEHHOI0) NUTAHMUSL.
Tumb! ynoOpenuit u ux
POJIb B KU3HU PAaCTCHUSI.
DKOJIOTUYECKHE TPYIIIbI
pacTeHui Mo OTHOLIEHUIO
K BOJIE

K BOJIC PACTCHUH PAa3HBIX
9KOJIOTMYECKUX I'PYIII

Bosgymnoe nutanue | Bo3aymiHoe nutanue XapakTepu3oBaTh [IpuBOIMTE IpUMEPHI Hudposas
pacTeHuii — pacTeHuii —(OTOCUHTE3 | YCIOBUS, OpraHU3MOB — aBTOTPO(OB U naboparopus o
¢dboTocuHTE3 Ycnoust oopazoBaHus HE0OXO0UMBbIE JJIs reTepoTpooB, HAXOIUTh AKOJIOTHH (JaTYUK
OpraHUYECKUX BEIIECTB B | BO3AYILIHOIO pa3nuuMsl B UX MUTAHUU. YIJIEKUCIIOro ra3a u
pacTeHuu. 3es€Hble IIUTaHUs] PAaCTEHUM. O060CHOBBIBaTh KOCMUYECKYIO KHCJI0pO/1a)
pacTeHust — aBTOTPO(DEI. OOBACHATH POJIb POJIb 3€JEHBIX PACTEHU.
I'erepoTpodsl kak 3€JIEHBIX JINCTHEB B Ucnonb3oBarh
MOTPEOUTENN TOTOBBIX doTocuHTE3E MH(OPMALMOHHBIE PECYPCHI JUIS
OpraHMYECKUX BEIECTB. MOJATOTOBKH COOOIIEHHUS O POJIN
3HaueHue GoTOCUHTE3A B dboTocuHTE3a Ha HallIe MIaHeTe
IpUpOJE BeimosnaTe HabmoneHus u
U3MEpEHUs
Jpixanue Jlpixanue u oOMeH VYcranaBiuBaTh Bocnuranue 6epexxHOTO Hudposas
BELIECTB y pacTeHui Poisib | B3aMMOCBSI3b OTHOILIEHHS K CBOEMY 3/I0POBBIO, | JIAOOPATOPUS 11O
JIbIXaHUS B )KU3HU IPOLIECCOB IPUBUTHE UHTEPECA K U3YYEHHUIO | 3KOJOI'MHM (IaT4UK
pacTeHuil. JbIXaHUS U npeaMera. YIJIEKUCIIOTO Tra3a U
CpaBHuTENbHAS (doTocuHTe3A, KHCJIOPO/a)
XapaKTepUCTUKA IPOBOJUTH UX
IPOLIECCOB JIBIXaHUS U CpaBHEHHUE.
¢doTocunTeza. ObMeH Onpenensartsb
BEIIIECTB B OPraHU3Me KaK | IOHATHE «OOMEH
BAKHEUILIMHI [TPU3HAK BEILIECTBY.
XKU3HU. B3auMocBs3b XapakTepu3oBaTh

IPOLIECCOB JIBIXaHHS U
(dboTocuHTE3a

oOMeH BCIICCTB KaK
Ba)KHBIH IpU3HaK
KHN3HH




9 | Tpancnopr BemecTB. | TpaHcopT BEmIecTs. YcraHaBiuBaTh 1 OOBACHATH POJIb TPAHCHIOPTA [udposas
Hcnapenue Boabl Hcnapenue Boabl B3alMOCBSI3b BELIECTB, UCITAPEHUS BOJIBL. nabopaTopHst 1o
JIACThSIMU aucThsiMU. TypropHoe TpaHcnopTa OOG0CHOBBIBaThH POJIb 9KOJIOTUH (AATUYMK
JIaGopatopHasi paboTa | COCTOSIHHE KJIETOK BELIECTB B [IOYBEHHOT'O MUTAHUS B KU3HU BJIQKHOCTH,

4. «cnapenue BoJibl pacTeHun. pactenuit CpaBHUBaTh U OCBEILIEHHOCTH)
JUCTBSIMU JI0 U 110CJIE pa3auyaTh COCTaB U 3HAYECHHE 1M (ppoBOH JaTUUK
II0JINBAY, OpPraHUYECKUX U MUHEPAIbHBIX | 3JIEKTPOIPOBOJIHOCTU
5. Typropsoe yoOpeHuil 11s pacTeHui.
COCTOSIHUE KJIETOK. Hcnone3oBars
6. 3naueHne MH(OPMALMOHHBIE PECYPCHI IS
KYTHUKYJIBI ¥ IPOOKH B MOJArOTOBKU MIPE3EHTALIMH
3allUTe PacTEHUI OT MPOEKTa O MPUCTIOCOOIEHHOCTH
UCIIapEeHUs» K BOJIE PaCTEHHMH pa3HbIX
9KOJIOTMYECKUX TPYII
Krnaccudukarus nBeTKOBBIX pacTeHUN
10 | CemeiicTBa K1acca OO6mras xapakrepuctuka. | M3yduTs oOmryro 2 Brinensite ocHOBHBIE TTpu3Haku | PaboTta ¢ repbapHbIM

JBynosibHbIE

CemeiicTBa:
Po3zonBerHsie,
MOTBUIBKOBEIE,
KpecTtonserHsie,
ITacnénonere, CinokHO-
IIBETHEIE.
OTIn4YuTeNbHBIC
MIPU3HAKU CEMEHCTB.
3HayeHue B IPUPOJIC U
JKU3HHU YeIOBEKa.
CenbCKOX0359CTBCHHBIC
KYJIbTYpbI

XapaKTEPUCTHKY
CEeMENCTB Kiracca
JBynoibHbIE.

Kjacca JIByA0JIbHBIE.
OnuceBaTh OTIWNYUTEIIHLHBIC
MpU3HAKK CEMEMCTB KJ1acca.
Pacno3naBath npencraBuTenei
CEMEICTB Ha PUCYHKAX,
repbapHbBIX MaTepuanax,
HaTypaJbHBIX 00BEKTaX.
[TpumeHsaTh mpuéMbl PabOTHI C
OIpeCIUTEIIEM PACTCHUI.
Hcnonn3oBaTh
UH(GOPMALIMOHHBIE PECYPCHI IS
MOATOTOBKU MPE3EHTALINHI
IIPOEKTa O POJIM PACTEHUN

MaTepUaIOM




Kj1acca JIByZ0JIbHBIE B IPUPOJIE
Y KU3HU YEJIOBEKa

11

CewmeiicTBa KJj1acca
OaHOIOJIBHBIE

OO01mas XxapakTepucTuKa.

CemeiicTBa: JInnelinele,
JlykoBsie, 3maku.
OT1nuuuTenbHbIC
IpU3HAKU. 3HaYEHUE B

pupoIe

N3yuuts 0611yto
XapaKTePUCTHKY
CEMEICTB KJjacca
OIHOIOJIBHEIE.

BreinenaTe npu3Haku Kiacca
OpnnopousbHbie. OnpenensTh
IIPU3HAKU JEJIEHUS KI1acCOB
JBynosnbubie 1 OJTHOIO0IbHbIE
Ha cemeiicTBa. OnuChIBaTh
XapaKTepHbIE YEPThl CEMENCTB
kiacca OqHOMOJIBHEIE.
[TpumMensTh TpuéMbI pabOTHI C
OIIPENEIUTEIEM PACTCHHMN.
[IpuBOIMTE IpUMEpPHI
OXpaHseMbIX BUIOB.
Ucnonb3oBarh
MH(OPMALMOHHBIE PECYPCHI JUIS
MOJATOTOBKU MPE3EHTALNU
MIPOEKTa O MPAKTUYECKOM
WCIIOJIb30BAHUM PACTEHUM
cemeiictBa OHOIOIBHEIE, O
3HAYEHHH 3JIAKOB IS dKUBBIX
OpraHu3MOB

Pabota ¢ repbapHbIM
MaTepuaIoM




BBenenne — 3 u

TemaTnueckoe MmIaHUpoBaHUE B 7 Kilacce

P. 1. Pacrenust — mpon3BOIUTENN OPraHUYECKOro BemecTsa — 12 4.
P.2. ’)KuBoTHBIE — IOTPEOUTENN OPraHUYECKOTO BelecTBa — 13 u.
P.3. baktepuun, rpu0bl — pa3pylmuTeau OpraHuyecKkoro Bemectsa. Jlumanauku — 5 4.

O06o0611enne — 1 4.

No | Tema Conepxxanue enesast yctanoBka | Konmuu | OcHOBHBIEC BUBI AesTeNbHOCTH | Mcmonb3oBaHme
1/ ypoka €CTBO | OOyyarouuxcs Ha 000pyI0BaHUS
| YacOB | YPOKE/BHEYPOUHOM 3aHITHH
Pactennst — mpon3BOIMTEM OPraHMYECKOTO BEIIECTBA
1 | [loauapcTBO OO01as XxapakTepucTUKA. W3yuuts ctpoenue |1 OO61as xapakTepucTUKa. Mukpockon
Hacrosmue Crpoenue, pa3sMHOKEHUE Y pa3MHOXEHUE CrpoeHnue, pa3sMHOKEHUE 1 (poBoOH,
BOJIOPOCIIH. Bojiopocieit. Paznoobpasue BOJI-pOCIIEi BoJiopocieit. PaznooOpazue MHKpOIpENnapaThl.
[ToamapcrBo Bojiopocieit. OTaensl: Bojiopocneit. Otnensl: 3enéusie, | (OmHOKIETOYHAS
barpsitnku. Posb 3enénnie, Kpacuoie, bypnie Kpacnsie, bypsie Bogopocu. BOJIOPOCIIb —
BOJIOpPOCIIEH B BOJIOPOCIIM. 3HAUYCHUE 3HayeHue BOJAOPOCIEH B XJIAMHJIOMOHA/1a)
BOJIHBIX BOJIOPOCJIEH B IPUPOJIE. npupoze. Mcnons3oBanue
skocuctemax. JI/p | Mcnonws3oBanue Boopociei BOJIOPOCJICH YEJIIOBEKOM
1. "Uzyuenue YEJI0BEKOM
OJIHOKJIETOYHBIX U
MHOTOKJICTOYHBIX
Bojiopocieit”
2 | Otnen MoxoBuansle, xapakrepuble | M3yuuts ctpoenue | 1 CpaBHUBATh peCTaBUTENCH Muxkpockon
MoxoBuaHbIE. 4yepThl cTpoeHus. Kiaccer: U Pa3MHOXKEHUE pa3IMYHBIX TPYII pacTeHUH 1 (poBoOH,
Ponp Mx0B B [Teu€HouHMKY U MXOB oT/ena, IeNaTh BHIBOIBI. MUKpOTpEenaparsl.
oOpa3oBaHUH JIucrocrebenbHbIE, UX Ha3biBaTh CylieCcTBEHHbIE
OOJOTHBIX OTJIMYUTEIbHBIE YEPTHI. MpU3HaKu MXoB. Pacnio3HaBath
skocuctem JI/p 2. Pa3muoxkenue (Gecrnomnoe u MPEJACTaBUTENEH MOXOBUIHBIX
«CTpoeHue MOJIOBOE) U Pa3BUTHE Ha PUCYHKaX, repOapHbIX




3CJICHOI'O MXa

MOXOBHUAHBIX. MOXOBI/II[HBIG

MaTepuanax, XHBBIX 00bEKTaX.

KYKYIIKUH KaK CIIOPOBBIE PACTECHUSI. Brigensats npu3Haku
JICH» 3Ha4yeHne MXOB B IPUPOJIE U MIPUHA]ICKHOCTH MOXOBHTHBIX
KU3HU YeJIOBEKa. K BBICIIHM CIIOPOBBIM
JIaGoparopHas pabota 3. pacteHusiM. XapaKTepr30BaTh
«3ydenue BHEITHETO MPOIIECCHl Pa3MHOKECHUS U
CTPOEHUST MOXOBHTHBIX Pa3BUTHSI MOXOBUIHBIX, UX
pacTeHui» 0COOEHHOCTH. Y CTaHaBIMBATh
B3aMMOCBSI3b CTPOCHHSI MXOB U
MX BO3JCHCTBUS Ha CpeAy
oburtanus. CpaBHUBATh BHELLIHEE
CTPOEHUE 3EJTEHOTO MXa
(KyKyIIKMHA JIbHA) U 6eJ0ro Mxa
(carayma), oTMeqaTh UX
CXOJICTBO W PA3ITUYHSI.
OuKCHPOBATH PE3YIBTATHI
nccinenosauuii. Co0Ir01aTh
npaBuia paboThl B KAOMHETE,
oOpareHus ¢ 1ab0paToOpHBIM
000py/TOBaHHEM
Otnen OO6mras xapakTepucTuKa N3yauTh 0011yIO BrIgBisITE 001ITHE YEePTHI PaboTa c repapHabIM
I'onocemeHnHbIe. rojIoOcCeMEHHBIX. Paccenenue | XapakTepuCTUKY CTPOEHUS U PAa3BUTHS CEMEHHBIX | MaTepuaioM
Ponb TOJIOCEMEHHBIX O rOJIOCEMEHHBIX pactenuii. OcBauBaTh MPUEMBI
rOJIOCEMEHHBIX B MMOBEPXHOCTU 3EMJIH. pacTeHuii paboThI ¢ onpeaenuTeeM

AKOCHUCTEME TalTh
JIp. 4. «CtpoeHue
M00OEroB XBOWHBIX
pacTeHui»

JI/p 5. «Ctpoenue
MYKCKHUX, )KEHCKUX
IIHMIIEK ¥ CEMSTH
COCHBI
OOBIKHOBEHHO

OO6pazoBaHHEe CEMSH Kak
CBUJETENILCTBO 0oJIee
BBICOKOT'O YPOBHSI pa3BUTUS
TrOJIOCEMEHHBIX I10
CPaBHEHUIO CO CIIOPOBBIMH.
OCcoOEHHOCTH CTPOCHHS U
pa3BUTHS TIPEACTABUTENCH
Kj1acca XBOMHEIE.
TI'onmocemeHHbIC Ha
teppuropuun Poccun. Mx

pactenuii. CpaBHUBATh
CTpOEHUE CIIOPHI U CEMEHHU.
XapakTepu3oBaTh MPOLIECCHI
Pa3MHOXKEHHUS U Pa3BUTH
rOJIOCEMEHHBIX.
[TporHo3upoBaTh NOCIEACTBUS
HEPALMOHAIBHOM J1eATEIbHOCTH
YeJI0BeKa IS )KU3HU
roJIoceMeHHbIX. Mcnonb30BaTh
WH(OPMAIMOHHBIE PECYPCHI IS




3Ha4YCHUE B IIPUPOJC U
JKU3HU YEJIOBEKA

MMOATOTOBKHA MPC3CHTAUN
MPOEKTa O 3HAYEHUH XBOMHBIX
necoB Poccun

Otnen
[TokpsITOCEMEHHBIE
, win L{BeTkoBEIE.
Pouib
MTOKPBITOCEMEHHBIX
B pPa3BUTHUU
3eMIleIeus

Jl/p 6. «I[Tpu3Haku
OJTHOJIOJIbHBIX U
JIBYIOJBHBIX
pacTeHuin»

OO011as XapakTepUCTUKA.
CemeiicTBa: Po3onsernsie,
MOTBUIBKOBEIE,
Kpecrougernsie,
ITacnénoskle,
Cl0>KHOLIBETHEIE.
OTMuuTENIbHBIE PU3HAKH
ceMelcTB. 3HaUeHUE B

MIPUPOJIE U )KU3HH Yel-BEKA.

CebCKOX0351CTBEHHBIE
KYJIBTYPBI

Nzyauts 00m1yto
XapaKTePUCTHKY
CEMENCTB Kiacca
JBynonpHsbIE.

BriiensitTe OCHOBHBIC IPU3HAKU
Kj1acca JIByAOJIbHBIE.
OnuceBaTh OTIIMYUTEILHBIE
IIPU3HAKU CEMEHCTB KJlacca.
Pacno3naBath npencraBurenen
CEMENCTB Ha PUCYHKAX,
repOapHBIX MaTepuanax,
HaTypaJIbHbIX 00BEKTaX.
[TpumeHsaTs npuémbl pabOTHI C
OIPENECITUTETIEM PACTCHHIA.
Ucnonb3oBarh
MH(OPMALMOHHBIE PECYPCHI JUIS
MOJATOTOBKU MPE3EHTALNU
MPOEKTa O POJIM PACTEHUI
KJjacca J[By10abHBIE B IPUPOJE
Y KU3HH YEJIOBEKa

Pabora ¢ repbapHbIM
MaTepHuanIoM




CewmeiicTBa Kj1acca

OOm1ast XxapakTepUCTHKA.

N3yuuts 0611yto

BriienaTe npu3Haku Kiacca

Pabota ¢ repbapHbIM

OnHo0IBHBIE CewmeiictBa: JIuneiinsle, XapaKTEPUCTUKY OpnnopousbHbie. OnpenensTh MaTepuaioM
JlykoBble, 3naKu. CEMENCTB Kiacca IIPU3HAKY JCJICHUS KJIACCOB
OtnuuutenbHble pu3Haku. | OJHOMOJbHBIE. JBynosnbubie 1 OJTHOI0IbHbIE
3HavYeHHUE B IPUPOIC Ha ceMericTBa. ONKUCHIBATH
XapaKTepHbIE YEPThl CEMENUCTB
kjacca OJIHO/I0/IbHBIE.
[TpumensTh npuémbl paboTHI €
OIIPENEIUTEIEM PACTCHUMN.
[IpuBOIMTE IpUMEPHI
OXpaHsIeMbIX BUIOB.
Hcnone3oBars
MH(OPMALMOHHBIE PECYPCHI IS
MOJArOTOBKU MPE3EHTALNN
MIPOEKTa O MPAKTUYECKOM
WCIIOJIb30BAHNH PACTEHUHN
cemeiictBa OHOIOIBHEIE, O
3HAYEHHH 3JIAKOB IS JKUBBIX
OpPraHu3MOB
’KuBoTHBIE — MOTPEOUTENN OPraHUYECKOTO BEIIECTBA
OO6mas Cpena oburtanus, Jatp oburyro 1 BBISBISITE XapaKkTepHbIE Mukpockor
XapaKTEePUCTUKA BHEILIHEE CTPOCHHUE. XapaKTEPUCTUKY MPU3HAKYU NOILAPCTBA uupoBoH,
MOJIIapCcTBa Crpoenue u [Ipocreiimum, Ha [Ipocreiimue, uiu MHKpOIpenapaThl
[Ipocreitmmue. KU3HEAEATEIIbHOCTh npumepe Tuna OaHOKIETOYHbIE, TUIIA (ame0a, aBriaeHa
JIaGopatopHas paboTa | capkoJ0BbIX Ha ipumepe | CapKOJ0KIyTUKOB CapkoJ10BbI€ U KTYTUKOHOCIBL. | 3eJeHast, HHy30pus
7. amEOBI-poTes. pie. Ha npumepe Pacnio3naBats npencraButeneit | Tydenbka)
«CtpoeHue u Paznoobpaszue IBIJICHBI 3€JIEHON kiacca CapkoJOBBIE Ha
nepeABUKEHUE capkoaoBbix Cpena MOKa3aTh MHUKpOIIpenaparax, pucyHkax,
uHpy3opuun- oOuTaHusl, CTPOCHUE U B3alMOCBSI3b dororpadusax. YcraHaBIuBaTh
Tyenbku» NEPEIBIKEHUE HA CTpOEHUS U B3alMOCBSI3b CTPOCHHUS U
8. «CpaBHUTEIbHAS IIpUMEpPE IBIJICHBI XapakTepa UTAHUS ¢byHKIMI OpraHu3mMa Ha Ipu-
XapaKTepUCTHKA 3eJIEHON. Xapakrep OT YCJIIOBUH Mepe aMEOBI-ITPOTEs.




OJTHOKJIETOYHBIX
OpraHU3MOB»

MUTaHUSA, €TO
3aBUCHMOCTB OT YCJIIOBUI
cpensl. [lpixanue,
BBIJICJICHUE H
pasmHoxenue. Coueranue
NPU3HAKOB )KUBOTHOTO H
pacTeHus y 9BIIICHBI
3enénoit. PaznooOpasue
KTYTUKOHOCIIEB

OKpYyKaroeu
Cpelibl

O060CHOBBIBaTH POJIb
MPOCTEUILNX B 3KOCUCTEMAX
YmMmenue pabotats ¢
71a00paTOPHBIM 000PYIOBAaHUEM,
YBEIUYUTEIbHBIMUA IPUOOPAMHU.

Tun Kumeyno-
nosioctHble. CTpoeHue
1 )KU3HEJICITEITbHOCTD

OO611ue 4epThl CTPOEHHUS.
I'mapa — oguHOYHBIM
noymn. Cpena oOuTaHus,
BHEIIIHEE U BHYTPEHHEE

N3yuuts cTpoeHne
U
KU3HEACATEIBHOCTD
KHILIEYHOIIOJIOCTHBI

OnuceiBaTh OCHOBHBIE TIPU3HAKU
nouapcTsa MHOTOKJIETOUHBIE.

HaseiBaTe npencraBuTenel Tuma
KHILIEYHONOJIOCTHBIX. BBIIEenATh

Mukpockon
1 (poBoH,
MUKpOIpenaparsl.

(BHYTpEHHEE CTpOEHUE

ctpoeHue. OcoOEHHOCTH | X Ha IpUMepe o0111Me YepThl CTPOCHHUSI. TUAPHI)
KHU3HEACATCIIbHOCTH, TUAPBI, BBIJCIINTD OOBACHATE Ha IpUMEPEC HAIINIUC
YPOBEHb OpraHu3aliuy B OCHOBHBI€ YEPTHI Jy4E€BOUW CUMMETPHH Y
CpaBHCHHH C YCIOXHECHUA KHUIIICYHOIIJIOCTHBIX.
MPOCTEUIINMU OpraHu3aIuu 1Mo XapakTepu3oBaTh NPU3HAKU
CPaBHEHHIO C 0oJiee CIOKHOM OpraHu3aluu B
MPOCTEUITUMH. CpPaBHEHUH C NMPOCTECUIIUMU
Tun Konbuatsie Mecra obutanus, N3yunthb Pacno3naBate npencraButeneit | Mukpockon
YEepBH. CTpOEHUE U 0COOEHHOCTH KJIacca Ha PUCYHKax, 1 (poBoH,
KUZHEJCATEIIbHOCTD YCIIO)KHEHUS B dotorpadusax. XapakrepuzoBaTh | JabopaTopHOE
CUCTEM BHYTPEHHUX CTpOEHUU YepThl YCI0KHEHHS CTPOCHUS 06opynoBaHuUe.
OpraHoB. YpOBHU KOJIbYAThIX YepBei CUCTEM BHYTPEHHHUX OPTaHOB. DJEeKTpOHHbBIE
OpraHu3alui OPraHoB Kak Oouiee ®opMyarpoBaTh BEIBOJ 00 TaOIUIBI
YyBCTB BBICOKOOPraHU30Ba YpOBHE CTPOECHHS OPTraHOB
CBOOOJHOKUBYIIIHX HHOM T'PYIIIBI TIO YyBCTB

KOJIbYATBIX YepBel U
Hapa3suTHYECKUX KPYIIIbIX
yepBei

JlaGopatopHas pabota 9.
«BHemHee cTpoeHue
JIO%IEBOTO YepBs, €ro

CPaBHCHHUIO C
IIIIOCKHMH U
KpYI'JIbIMU
YCPBAMMU.




nepeIBUKCHUE,
pa3apakuMOCTbY.
Jlaboparopuas padota 10
(10 yCMOTpPEHHUIO YuH-
TEJs)

«BHyTpeHHee cTpoeHue
JI0KJICBOTO YEPBSD).

9 | Tun Mostocku Cpena oburanus, N3yunth Paznuuare u onpenensats [Mu¢posoit
BHEIIIHEE CTPOCHUE Ha 0COOEHHOCTH JIBYCTBOPYATHIX MOJUTFOCKOB HA | MUKPOCKOII,
npuMepe 6e33yOKH. CTPOEHHS KJlacca pucyHkax, ¢potorpadusx, nmabopaTopHoe
Crpoenue u GpyHKIUU JIBycTBOpUaTHIE HaTypaJIbHbIX 00BEKTaX. 000pyOBaHUE.
CUCTEM BHYTPEHHMX MOJUTFOCKH OOBsACHATH B3aUMOCBSI3b 0Opa3a | BnakHble npenapartsl,
opratoB. Oco0eHHOCTH YKU3HU U 0COOEHHOCTEH KOJUIEKIIUHA PAaKOBHUH
Pa3MHOXKEHHS CTPOEHUS IBYCTBOPYATHIX MOJLTIOCKOB.
U pa3Burtus. Ponib B MOJUTIOCKOB. XapaKTepU30BaTh DJIEKTPOHHBIE
MIPUPO/IE U 3HAYCHUE IS YepThl MPUCTIOCOOIEHHOCTH TaOIUIBI
YeloBeKa. MOJITIOCKOB K cpejie 0OUTaHusl.
JlabopaTtopnas padora 11. DopMyTHpPOBaTH BHIBOJ O POJIH
«Buemrnee ctpoeHue JIBYCTBOPYATHIX MOJITIOCKOB B
PaKOBHH IPECHOBOIHBIX U BOJIHBIX S9KOCUCTEMAX, B )KU3HU
MOPCKHUX MOJIITIOCKOB YyelioBeKa. Y CTaHaBJIUBATh
CXOJCTBO U Pa3IUYus B
CTPOEHUH PAaKOBUH MOJUTFOCKOB.
CoOmronaTh paBuia paboThl B
kaOuHeTe, 0OpaIeHus ¢
71a00paTOPHBIM 000PYIOBAHUEM
10 | Tun Ynenucronorue. | OOmIas XxapakTepucTuka, | BbIABUTH OCHOBHBIE BhIsSBISATE XapakTepHbIe ['epGapHbIif MaTepualn

Kinacc Hacexombie

0COOCHHOCTH BHEIIIHETO
cTpoenus. PaznooOpasue
POTOBBIX OPraHOB.
Crpoenue u GyHKIUU
CUCTEM BHYTPEHHHX
opraHoB. Pa3mMHoxeHue.
Pa3ButHe ¢ HENOJIHBIM

XapaKTepHbIE
IIPU3HAKU
HACEKOMBIX.
N3yunts TUIIBI
pa3BUTHUSA
HACEKOMBIX

NPU3HAKH HACCKOMBIX,
OTIMCHIBATh UX TPU BBITOJHCHUH
nabopaTopHO pabOTHI.
YcraHaBiIMBaTh B3aUMOCBSI3b
BHYTPEHHETO CTPOCHHS U
MPOLIECCOB JKU3HEIEATEITHbHOCTH
HaceKkoMbIX. Habmronats,

— CTPOCHHUC
HAaCCKOMOI'O, THIIbI
Pa3BUTHA.




npespauieHueM. [ pynmsl
HaceKoMbIX. Pa3Butue ¢
IIOJIHBIM IIPEBPAILCHUEM.
I'pynner HacekoMbIX. Posb
KQKJI0M CTaJMy pa3BUTHUSA
HACEKOMBIX
Jlaboparopuas padota 12.
«BHelHee cTpoeHue
HaCEKOMOT0»

(UKCHPOBATH PE3yNIbTATHI
HaOII0ACHUH, J€IaTh BEIBOJIBI.
Cobmronats nmpaBuia paboOTHI B
KabuHeTe, 0OpalleHus ¢
1a00paTOpHBIM 000PYIOBAaHUEM.
XapakTepu3oBaTh TUIIBI
pa3BUTHUS HACEKOMBIX.
OOBSACHITD IPUHITUTIBI
KJ1acCU(PUKAIIMY HACEKOMBIX.
YcraHaBiMBaTh
CHCTEMATHUYECKYIO
NPUHAJIKHOCTh HACEKOMBIX.
BBISIBIIATE pa3nuuus B pa3BUTHH
HACEKOMBIX C TOJTHBIM H
HETIOJHBIM ITPEBpaIieHIeM

11

Tun Xopaoseie.
ITo3BOHOYHEIE
>kuBoTHEIE. Hagkmace
PriObI.

OCo0EHHOCTH BHEITHETO
CTPOEHWUS, CBSI3aHHBIC C
oOuTaHuEM B BOJIE.
Crpoenue u GyHKITUU
KOHeYHOCTeN. OpraHbl
OOKOBO¥ JIMHUH, OPTraHbl
ClTyxa, paBHOBECHSI.
OnopHo-aBUTATEIBHAS
cucrema. Ckener
HETapHBIX U MapHBIX
m1aBHUKOB. Ckejer
TOJIOBBI, CKEJIET JKaop.
OcoOEHHOCTH CTPOCHHS U
GbyHKIMHI cucteM
BHYTPEHHHX OPTaHOB.
YepThl 60J1€€ BHICOKOTO
YPOBHS OpraHU3aIH PHIO
10 CPaBHEHUIO C
JAHIIETHUKOM.

N3yunth
0COOEHHOCTH
BHEIIHETO
CTPOCHHS,
CBsI3aHHLIC C
oOuTaHueEM B BOJE

XapakTepru3oBaTh 0COOCHHOCTH
BHEIIHETO CTPOEHHUS PbIO B
CBSI3U CO CPEZIOi OOMTaHUSI.
OcBauBath MpuéMbI pabOTHI €
OTIPEJCNINTENIEM KUBOTHBIX.
BoIsSBIATH 4epThl
MPUCTIOCOOJIEHHOCTH
BHYTPEHHETO CTPOCHHUS PBIO K
oOurtanuio B Boxe. HaOmronate u
OTIHMCHIBATh BHEIIHEE CTPOCHUE U
0COOCHHOCTH MepeABMKECHUS
PBIO B XOI€ BBHITIOJTHEHUS
1abopaToOpHO pabOTHI.
CobmtoiaTh MpaBuiia MOBEICHUS
B KaOMHETE, 0OpaIleHHs C
1a060paTOPHBIM 000PYTOBAHUEM.
YcTaHaBnMBaTh B3aUMOCBSI3b
CTPOEHUS OTIENbHBIX YacTel
cKkesiera ppl0 M UX QyHKIMH.

BaxxHbie ipenapatbl
«Pp10BI». MoOens, —
CKEJIET PHIOBI




Jlaboparopnas paboTa
«BHelIHee cTpoeHue u
0COOEHHOCTH
HIepEABHIKEHHSI PHIOBI»
Jl/p 13. «Buyrpennee
CTPOCHUE PHIOBD»

BBISBIATH XapaKTepHBIE YEPTHI
CTPOCHHUS CHCTEM BHYTPECHHHUX
opraHoB. CpaBHUBaTh
0COOEHHOCTHU CTPOECHHUSI U
(GyHKIIMI BHYTPEHHUX OPTaHOB
pBIO U JIaHIIETHUKA.
XapakTepu3oBaTh 4€PThI
YCIIOKHEHHSI OPraHU3alluH PHIO

12 |. XapakTepHbIE YePThI N3yunts yepThl YcraHaBIMBaTh B3aMMOCBSI3b BiaxxHble ipeniapatsl
Knacc 3eMHOBO/IHBIE | CTPOEHUS CUCTEM CTPOEHUS CUCTEM CTPOEHUS OPTaHOB U CUCTEM «3eMHOBOTHBIE»
BHYTPEHHUX OPTraHOB BHYTPEHHHUX OpraHoB ¢ UX QYHKIUSAMU U

36MHOBO/IHBIX I10 OpraHoB cpenoit oouranus. CpaBHUBATH,
CPaBHEHMIO C KOCTHBIMU | 36MHOBOJHBIX I10 0000111aTh UTHPOPMAIHIO O
pridbamu. CxoacTBO CPaBHEHHIO C CTPOEHUH BHYTPEHHUX OPTaHOB
CTPOEHHMS BHYTPEHHUX KOCTHBIMH pblOamMu amubuii u psId, enathb
OpraHoB 36MHOBOJIHBIX U BbIBOJIbI. OnIpeiensiTh YepThl
pBIO 0oJiee BEICOKOW OpraHU3aINI
36MHOBOJHBIX 110 CPaB-HEHUIO C
peIOaMu
13 CX0aCTBO M pa3anyus N3yuuth 4epThl YcranaBinuBaTh B3aMMOCBSI3b Bnaxxnsie mpenapatbl

Knacce
MIPECMBIKAIOIIIHECS.

CTPOEHUSI CUCTEM
BHYTPEHHHUX OPraHOB
MPECMBIKAIOIINXCA U
3€MHOBOJIHBIX. UepThl
MPUCTIOCOOICHHOCTH
MIPECMBIKAIOIINXCS K
JKU3HU Ha CyIIE.
PasmHoxeHne u
pa3BUTHE. 3aBUCUMOCTh
TOJIOBOT0 KM3HEHHOI'O
LUKJIa OT TEMIEPATYPHBIX
YCIIOBUU

CTPOEHUS CUCTEM
BHYTPEHHHUX
OpraHoB
MIPECMBIKAIOIUXCS
10 CPaBHEHUIO C
36MHOBOHBIMHU.

CTPOCHHS BHYTPEHHUX OPTaHOB
Y CUCTEM OPraHOB PENTHIINN, UX
GyHKIIUN U cpeibl OOUTaHMS.
BrIBISITE uepThl OoJce
BBICOKOH OpraHu3aIiu
MIPECMBIKAIOIIUXCS 10
CPaBHEHHUIO C 3€MHOBOHBIMH.
XapakTepru30BaTh MPOIIECCHI
Pa3MHOKCHHS M PA3BUTHS
JIETEHBIIIEH Yy
MIPECMBIKAIOIIUXCS.
Hcnons3oBaTh
UH(OPMAIMOHHBIE PECYPCHI IS
MOJATOTOBKU MPE3EHTAIINH

«IIpecmbikaroniyecs»




MPOEKTa O TOJI0OBOM JKU3HEHHOM
[IUKJIE PENITUIIHIA, 3200T€ O
IIOTOMCTBC

14

Knacc IlTuup.

B3anmocBs3b BHELIHETO
CTpOCHUS U
MPHUCIIOCOOJICHHOCTH TITHII
K 1oJIéTy. TUIBI IEpbEB U
ux ¢pyHkuuu. YepTs
CXOJICTBA M Pa3TUIUS
MTOKPOBOB TITHI] U
pENTHIINH.

JlabopartopHnas padota 14.
«BHenrHee cTpoeHne
ntuipl. CTpoeHue
nepbeB» M3meHnenus
CTPOEHUS CKeJleTa ITHII B
CBSI3U C
MPUCTIOCOOJIEHHOCTBIO K
nonéry. OcobeHHoCcTH
CTpOEHUS MYCKYJIaTyphl U
e€ dyaknuu. [IpuamHb!
CpacTaHus OTJENIbHBIX
KOCTEil cKkeseTa NTHII.
JlaGopaTtopnas padora 15.
«CtpoeHue ckenera
OTHUIBDY

N3yunth
B3alMOCBSI3b
BHEIIHETO CTPOCHUS
U
IPUCTIOCOOIEHHOCT
U IITHLL K TTOJIETY

XapaxkTepu30BaTh 0COOCHHOCTH
BHCHIHET'O CTPOCHMUS IITULL B
CBs3HU C UX

IPUCHOCOOIEHHOCTBIO K MOJIETY.

OOBACHATH CTpOEHUE U
(GyHKIMH NTEpHEBOT0 MOKPOBA
TeJla TUL. Y CTaHABJIUBATH
YepTHI CXOJICTBA M PA3ITNIHS
MTOKPOBOB NTHI] U PEITHIINH.
N3yuarh 1 onuckIBaThH
0COOEHHOCTH BHEIIHETO
CTPOCHUS TITHII B XOJIe
BBITIOJTHEHHS JTA0OPATOPHOU
paboTsl. CobmoaTh npasuia
paboTHl B kKabuHeTe, oOpareHus
¢ 1abopaTopHBIM
000pyTI0BaHHEM

Yyyeno [Itunesl, 1lepbs
HTHULBL,
MUKpOTpenapaTbl
«Ileppsa nTumy, ckener
roJry0s.




15 OCoOGeHHOCTH CTPOEHUS N3yuuts ckener u 1 OnucelBaTh XapaKTepHbIE Brnaxxusle npenaparsl
Kirace OIIOPHO-/IBUTATEIILHON BHYTPEHHEE 0COOEHHOCTHU CTPOEHHUSI U «Kpomuk», ckener
Munekonuraroiue. CUCTEMBI. Y POBEHD CTpO€HUuEe byHKIIMI OmOp-HO- MJIEKOTIUTAIOLLETO

OpraHu3alui HEPBHOU MJIEKOTIMTAOLIUX JIBUTATEIILHOW CUCTEMBI,
CUCTEMBI 10 CPAaBHEHUIO C UCTIOJIB3YS IPUMEPHI JKUBOTHBIX
JPYTrUMH ITO3BOHOYHBIMHU. pa3HbIX cpell OOUTaHusI.
XapakTepHbIE YEPTHI [IpoBoauTh HAOIIOIEHUS U
CTpOEHUs (UKCHpPOBATh UX PE3YNILTATHI B
MULIEeBapUTEIBHON XOJI€ BBITIOJTHEHUS
CHUCTEMBI KOTIBITHBIX U nabopaTopHON pabOTHI.
I'PBI3YHOB. Y CIIOKHEHHE XapakTepu3oBaTb 0COOEHHOCTHU
CTpoeHus M pyHKIHA CTPOCHHUS CHCTEM BHYTPEHHHX
BHYTPEHHUX OPTaHOB. OpraHoOB MJIEKOMMUTAOIIUX T10
JlaboparopHas padota 16. CPaBHEHHIO C PEITIIUIMHU.
«CTpoeHue ckenera ApryMeHTHpOBaTh BHIBOJIbI O
MJICKOTIUTAIOIIX) MIPOrPECCUBHOM Pa3BUTUH
murekonuraronmx. CoOrronars
npaBuia paboThl B KAOMHETE,
oOpareHus ¢ 1ab0paToOpHBIM
000pyTI0BaHHEM
bakrepuu, rpuObl — pa3pymuTen OpraHudeckoro BemecTa. Jinmauuku

16 | Ctpoenue u bakrepuu: ctpoenue u XapakTepu3oBaTh 2 OnuceiBaTh pa3HOOOpa3HbIE PaccmarpuBanune
KHU3HEIEATENbHOCTh KHU3HEIEATEIbHOCTb. 0COOEHHOCTH (dopMbl OaKkTepUaIbHBIX KIETOK | OaKTepuil Ha FOTOBBIX
Oakrepuil. 3HaueHue | bakrepunm — CTpOEHHUs OAKTEPUH. Ha PUCYHKE yueOHHKa. MHUKpOIpernaparax ¢
OakTepuil B IpUpOJe | IPUMUTHUBHBIE PaznuuaTh noHsaTHs: UCIOJIb30BaHUEM
1 )KM3HHU YeJIOBEKa OJTHOKJIETOYHbIE «aBTOTPO(DBI», «reTepOTPOPBI», | MUKPOCKOTIA.

opranusmsl. CTpoeHue
OakTepuil. PasMHOXKeEHHE.

«IIPOKAPHOTHI», «3YKAPHUOTHD».
XapakTepu30BaTh IPOLIECCHI




OakTepuil AeIeHUEM
KJIETKM HaaBoe. bakrepun
KaK camasi IpeBHSA
rpyIna OpraHu3MOB.
[Ipoueccsl
KHU3HEICATEIILHOCTH
Oakrepuii. [lonsatue 06
aBTOTpOax u
rerepotpodax,
MPOKPHOTAX U
JyKapuoTax

KHU3HEICATEIILHOCTH OaKTepuu
Kak npokapuoT. CpaBHUBATh U
OIICHUBATh POJIb OaKTEpUii-
aBTOTPO(OB U OaKTEPUIA-
reTepoTpooB B MPUPOIE
YMenue pabotats ¢
71a00paTOPHBIM 000PYIOBaHUEM,
YBEIUYUTEIbHBIMUA IPUOOPAMHU.
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['puds1. Obmas
XapaKTePUCTHKA.
Mmuoroo6pasue
rpudoB.

Mmuoroo6pasue u
3Ha4YE€HHE TPHOOB.
CrpoeHne NUISImOYHbIX
rpuboB. [InecHeBsie
rpuOBl, UX UCIIOJIb30BAHNE
B 3/IpaBOOXpaHEHUH
(aHTHOMOTHK
TICHUIIWILITNH ).
OHOKJIETOUHBIE TPUOBI
— npoxku. Mx
HCII0JIb30BAHUE B
xJ1e0oneueHN! 1
MUBOBAPECHUU.
CwenoOHbIe U SAOBUTHIE
rpu6sl. [IpaBuna cobopa u
ynotpebiaeHus rpudoB B
nuiy. [lapazutnyeckue
rpudbl. PoJib rpr6oB B
IPUPOJIE U KU3HH
YeloBeKa

XapakTepu3oBaTh
CTpOEeHue
HIJTATIOYHBIX
rpuOoB.

[Tonmpa3nenars NUISIIOYHbIE
rpuOBI HA TUTACTUHYATHIC U
TpyOuarsie. ONMHUCHIBATH
CTpOEHUE MIECHEBBIX TPHOOB MO
puUCyHKY ydeOHnKa. OOBSICHATD
TEPMUHBI «AHTHOMOTHUK» U
«neHuunMny. Pacno3naBate
CheOOHBIE U SOBUTHIC TPHOBI
Ha TaOJIUIIaX U PUCYHKaX
ydeOHMKa. Y4acTBOBATh B
COBMECTHOM OOCYKJICHUH
paBWJI cOOpa U UCIIOJIb30BAHUS
rpu6oB. OOBSACHATH 3HAUCHUE
rpuOOB /715 YeJIOBeKa U JyIs
MPUPOJIbI

['oToBUTH MU-
Kpompermnapar
KYJIBTYpbI

npoxoken. 3ydats
TJIECHEBBIE TPUOBI MO/
MHUKPOCKOTIOM IIpH
MajoM yBEJIMYEHHH Ha
TOTOBBIX
n\MUKponpenaarax. i
€KTPOHHBIE TaOJINILIbI U
TaKaThl.




BBenenue — 2 g

TemaTnueckoe MIaHUpPOBaHUE B 8 Kilacce

P.1. HacnencTBeHHOCTB, cpena u 00pa3 *KU3HU — (GaKTOPHI 3T0POBBS — 6 U

P.2. IlenocTtHOCTH OpraHu3Ma 4ejJoBeKa — OCHOBA €r0 JKU3HEACITEIIbHOCTUA — 7 4.
P.3. OnopHo-aBurarenbHas cuctema. @U3nYeCcKoe 310pOBbe — 7 U.

P. 4. Cucremsl x)u3neobecrieuenust. QopMupoBaHue KyJIbTyphl 310pOBbs — 28 4
P.5. PenpotykTuBHas cuctema u 3J0pOBbe — 3 4.
P.6. CucreMsl peryasiuu Ku3Heaes I TETbHOCTH — 7 4.
P.7. Cps3b opranusma c okpyxaronieit cpenoit. CeHcopHbIe CUCTEMBI — 6 4.

O0600mieHue — 1 4.

No | Tema Conepxxanue enesas yctanoBka | Konmuu | OcHOBHBIEC BUIBI AesTeNbHOCTH | Mcmonb3oBaHme
/ ypoka €CTBO | OOywarouuxcs Ha 000pyI0BaHUS
1 4acOB | YPOKE/BHEYPOUHOM 3aHSATHH
Pacrenust — mpou3BOAMTENN OPraHUYECKOTO BEIIECTBA
1 | Knerka — Crpoenue opranuzma W3yuuts ctpoenue, |1 Ha3biBaTh OCHOBHBIE YaCTH Mukpockon
CTPYKTYypHast YyelloBeKa: KJIETKU, TKaHHU, XUMHYECKUN COCTaB kjeTku. OnucsBaTh GyHKIUU 1 (poBoH,
eIMHHULIA Oprasbl, CHCTEMbI OPraHOB. KJIETKH TaK ke opraHou10B. OObSICHSTD MUKpOTpenaparsl,
opranusma MeTo1bl U3y4eHHUs )KUBBIX IPOLIECCHI MOHITHE «PEPMEHT. naboparopHoe
OpraHu3MOB: HaONIO/IEHUE, KUZHEJESATEILHOCT Paznuyats npouecc pocta u obopynoBaHue
U3MepeHue, SKCIIEPUMEHT. u npouecc pa3BuThs. ONUCHIBaTH
JlabopaTtopHas pabora 1 MIPOIIECC JICTICHUS KIICTKH.
«/letictBue dpepmenTa BrInoIHATE 1ab0paTopHbIi
KaTaja3bl Ha MIEPOKCH]T OTIBIT, HAOMIOIATh
BOJIOPOJI» MPOUCXOJISIINE SBIICHUS,
bukcupoBaTh pe3yabTaThl
HAOIIOICHYSI, 1e1aTh BHIBOIBI.
CobmoiaTh mpaBuiia paboThI B
kaOuHeTe, 0OpaleHus ¢
71a060paTOPHBIM 000PYIOBAaHUEM
2 | KommoneHTsI CrtpoeHue opranmusma O600muTh 1 1 OnpenensiTh MOHATHUS: «TKaHb», | MHKPOCKOI
opranmusma YelnoBeKa: KJIETKU, TKaHH, yrayOuTh 3HAHUS «CUHAIICY», KHEUPOTIHUSD». 1 (poBoOH,
YeloBeKa. Oprasbl, CHCTEMbI OPraHOB. YUYAIINXCs O Pa3HbIX Ha3zpIBaTh TUIIBI M BUJIBI TKAHEH




MeTobl H3y4eHUs JKUBBIX
OpPraHU3MOB: HaOJIO/ICHUE,
H3MEPEHHUE, SKCIICPUMEHT.
JlaboparopHas padota 2.
«KJ1eTKM 1 TKaH| 101
MHKPOCKOTIOM)

BHUJax U THUIIOB
TKaHEN 4YeJIOBEKa

MO3BOHOYHBIX KUBOTHBIX.
Pasznuyath pazHbie BUABI M TUITHI
TKaHeil. OnuckIBaTh
0COOEHHOCTH TKaHEeH pa3HbIX
tunoB. CoOnroaaTh npaBuia
00pallleHHs ¢ MUKPOCKOIIOM.
CpaBHHMBATh WILTFOCTPAIINU B
yueOHHUKE C HATYpaJIbHbIMU
o0bexTaMu. BBITIOTHATH
HaOJII0JICHUE C TOMOIIBIO
MHUKPOCKOTIA, OTUCHIBATH
pe3yabTaThel. CobmoaTh
npasuiia paboThl B KaOMHETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000pyT0BaHHEM

MHKpOIpenapaThl
TKaHEN

Ob6mee crpoeHue
ckenera. OceBoi
CKeJeT
Crpoenue, cocTaB
U COETUHEHUE
KOCTEH.
JlabopaTopHas
pabora 3.
«CTtpoeHnue
KOCTHOM TKaHW»
JlabGopaTopHas
pabora 4. «CocraB
KOCTEW»

Ornopa u 1BUKEHHE.
OnopHo-aBUraTeNIbHAS
cucrtema. Metopl U3ydeHus
YKUBBIX OPraHU3MOB:
HaOI0ICHUE, U3MEpPEHNUE,
skciepuMeHT. Ckenet
roJioBbl U Tynosuma. Ckener
KoHeyHocTed. CTpoeHue
CKeJieTa 1osi-CoB
KOHEYHOCTEM, BEepX-HEH U
HI)KHEH KOHEYHOCTEH.
Ckener KOHEUHOCTEN
CrpoeHnue ckenera nosicoB
KOHEUHOCTEW, BEpPXHEU U
HWXHEN koHeuHocte. JI.P.
5. «MccnenoBanue CTpoeHus
IIJIEYEBOTO MOsICay

N3yuuts cTpoeHume,
COCTaB M THIIBI
COCAMHEHUS
KocTeil. U3yunth
CTPOCHHE U
0COOEHHOCTH
CKeJIleTa TOJIOBBI U
TYJIOBUILA

OnuceiBaTh PYHKIIUU CKENETa.
OnuceBaTh CTPOCHUE
TpyOUaThIX KOCTEH U CTpOEHUE
cycraBa. PackpriBaTh 3HaUeHUE
HAJKOCTHHUIIBI, XPAIIA,
CYCTaBHOM CyMKH, TyO4aToro
BEIIIECTBA, KOCTHOMO3TOBOM
MOJIOCTH, KENTOTO KOCTHOTO
Mo3ra. OObSICHATh 3HaUCHUE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHH. BBITIOTHATH
71ab0pPaTOPHBIE OMBITHI,
¢bukcupoBath. ONMUCHIBATH C
MOMOIUIBIO WILTIOCTPALIUU B
yueOHHUKE CTPOEHHE Yepera.
Ha3zbiBate oTaesnbl
MMO3BOHOYHHMKA U YaCTH

IIO3BOHKA. PaCKpBIBaTB 3HA4YCHHC

yacTel mo3BoHKa. OOBsICHITH

Pabora ¢ mynsikom
«CKeJneT 4eioBeKkay
DJIEKTPOHHBIE
TaOJUIBI U TIJIaKaThI




CBSI3b MEXK/ly CTPOCHUEM U
(GYHKIUSMH TO3BOHOYHHKA,
rpyn-

HOM KJIeTKH. Ha3pIBaTh yacTu
CBOOOIHBIX KOHEYHOCTEN U
IMOSICOB KOHEYHOCTECH.
OnuceIBaTh ¢ MOMOIIBIO
WUTIOCTpaLMi B yueOHHUKE
CTPOCHHE CKeJIeTa KOHEUHOCTEH.
PackpriBaTh pUUKHY pa3IHaust
B CTPOCHHH TOsICa HIXKHUX
KOHEYHOCTEN Y MY)KUHH H
’KEHIIUH. BBIIBIATE
0COOCHHOCTH CTPOCHHUS CKEJIeTa
KOHEYHOCTEHN B X0JIe
HaOJTIOICHHS HATypaTbHBIX
00BEKTOB

Mpbleunas
cucrtema. CtpoeHue
1 (DYHKIIMH MBIIIIII.
Pa6ora mpimiig

Onopa u IBMKEHUE.

OnopHo-aBUTaTeIbHAS
cucteMa. MeTo1bl U3y4eHHs

KHUBBIX OPraHU3MOB:

HaOII0ICHUE, U3MEPEHHUE,

PackpbITh CBSI3b
GyHKIIUY U
CTpOEHHUS, a TAKKe
pa3IuIui MEeX1y
TJIaJKUMU U

PackpriBaTh cBsI3b (YHKIMH U
CTPOEHUSI Ha MPUMEPE Pa3INuuid
MEX1y I1aIKUMH U CKEJIETHBIMU
MBIIIIAMU, MUMHYECKUMHU U
’KEeBaTEJIbHBIMHU MBIIIIIAMH.

Mukpockon
nndpoBoi,
MUKpOTpenaparhbl
MBIIIIEYHOW TKaHHU.
DJIEKTPOHHBIE

skcriepuMeHTt. [IpakTiuueckast | CKeIeTHBIMU OnuceIBaTh ¢ MOMOUIBIO tabnuuel. Ludposas
pabora: «13y4yenue MBIIIIAMU WUTIOCTpALUi B yueOHHUKE naboparopus 1o
PaCMOJIOKEHUS MBIIII] YeloBeKa. CTPOEHUE CKEJIETHOMN MBIIIIIBI. buznonoruu (JaTyuK
TOJIOBBD» CUJIOMED)
Crpoenue Tpancmopt BeiecTs. N3yuuts OnpenensTb MOHATHUS: Muxkpockon
CepJeuHo- Buytpennsis cpena BHYTPEHHIOIO Cpelly «romMeocTasy, «(hOpMeHHbIE Muxkpockon
COCYAUCTOM OopraHu3Ma, 3HaueHue e¢ opranusma AJIEMEHTHI KPOBUY, «ILIa3May, 1 (poBoOH,
CUCTEMBbI noctosiHcTBa. KpoBeHOoCHast | yenoBeka, eé «aHTUTEH», AHTUTEIION. MUKpOTpenaparhbl

1 muMdaTrrdeckas CUCTEMBI.
Kposs. JIumdpa. Metoast

HU3YUCHUS JKUBBIX

OpraHnu3MOB: Ha6JHOI[eHI/Ie,

CTPOEHHE, COCTaB U
GyHKIMN.

OOBACHATD CBSI3b MEX]TY
TKaHEBOM KHUJIKOCTHIO, TUM(Oi
Y IJIa3MOM KPOBH B OpPraHU3ME.
OnuceiBaTh PYHKIIUU KPOBH.




U3MEpPEHUE, IKCIIEPUMEHT.
JlaboparopHas pabdota 6.
«CpaBHEHHE KPOBH U€JIOBEKA
C KPOBBIO JIATYIIKH»

HaszpiBats ynkumn
SPUTPOILUTOB, TPOMOOIIUTOB,
aeiikouuToB. ONHCHIBAaTH BKJIA
PYCCKOM HayKu B pa3BUTHE
MeauuHbl. OTIHCHIBATE C
IIOMOILBIO WIUTFOCTPALIUN B
y4eOHUKE TIPOIIECC CBEPTHIBAHUS
KpOBH ¥ (paronuto3. BeIMOTHITH
nabopaTopHbIe HAOIIOIEHUS C
MIOMOIIIbI0O MUKPOCKOTIA,
(UKCHPOBATH PE3YIIbTATHI
HaOIIOAECHUN, JENATh BEIBOIBI.
CoOmronaTh paBuia paboTHl B
kaOuHeTe, 0OpaleHus ¢
71a00paTOPHBIM 000PYIOBAaHUEM

JIBH>KEHNE KPOBH
10 COCyJaM.

Tpancnopt BemecTs.
KpoBeHocHas u
nuMpaTHIeCcKast CUCTEMBI.
KpoBsiHoe naBienue u
nynasc. MeTopl n3yyeHus
YKUBBIX OPraHU3MOB:
HaOII0ICHUE, U3MEPEHHUE,
skcniepuMeHT. [IpakTuueckas
pabora 2.«OnpenencHue
YCC, ckopocT KPOBOTOKAY,
3. «MccnenoBanue pe-
(hIEKTOPHOTO MPUTOKA KPOBU
K MBIIIIIIaM, BKIIFOUUBIITUMCS
B paboTy»

Jl/p 7. «Onpenenenue
MUHYTHOTO 00BEMaA
KpOBOOOpaIeHus
KOCBEHHBIM METOJIOM B
MIOKOE M 1ociie pU3nyecKon

N3yunTh npuyumHbI
JBUKEHHSI KPOBH T10
COCyZIaM.

OnuceIBaTL ¢ HOMOIILIO
WUTIOCTpauil B yueOHHUKeE
CTPOEHHUE Cep/illa U MPOoIecC
CEpACUYHBIX COKpAICHUM.
CpaBHUBATh BUbI KPOBEHOCHBIX
COCYJIOB MEXTy COOOI.
OnuceIBaTh CTPOCHHUE KPYroOB
KkpoBooOparnieHus. [loanmars
pazJIiMvKe B UCIOJIb30BAHUM
MpUJIaraTeaIbHOro
«apTepuabHBIN»
MIPUMEHUTEIBHO K BUJly KPOBH U
K cocy1aMm

Hudposas
naboparopus 1o

busnosornu (IaTINK
YCC)




Harpy3km» M3mepenue
apTepHaJIbHOTO JaBJICHUS.
Ornpenenenue
CUCTOJIMYECKOTO U
MUHYTHOTO 00BEMOB KpPOBU
pacueTHbIM METOJ0OM

Perymsanus Kposenocnas u numda- N3yuuts paboty PackpsiBaTh NOHSTHS: Hudposas
KpOBOOOpaIlIeHns | TUYeCKasi CUCTEMBL. Bpen cepana ot uznde- «TPEHUPOBOYHBIN YPPEKT, naboparopust 1o
[Mpenynpexaenue | TabakokypeHus. MeToabl CKHMX Harpy3oK u «pyHKIIMOHATBHAs TTPo0ay, ¢buznooTNN
3a00JieBaHU M3Y4EHHUS )KUBBIX BIIUSIHUS «J1aBAI1asl TOBS3KA», KTYT» (apTepuanbHOTO
Cep/illa U COCY/IOB. | OpraHU3MOB: HAOJO/IEHUE, HETaTUBHBIX OOBICHATD BaXKHOCTD JTABJICHUS )
H3MEpEeHUe, SKCIIEPUMEHT (dakTopoB CUCTEMaTUYEeCKUX (PU3NUecKuX
[IpakTnueckas padota 4. OKpYXKaro-1en Harpy3okK Juisi HOPMaJIbHOTO
«/lokazaTenbCTBO Bpeaa cpenbl COCTOSIHMSA cepana. Paznuyars
TaOAKOKYPEHUSI» MPU3HAKU Pa3IMYHBIX BUIOB
KpOBOTE€YEHUH. AHAIIM3UPOBATh
1 00600maTh HHGOPMAIIHIO O
MOBPEKICHUSIX OPraHOB
KPOBEHOCHOM CHUCTEMBI 1
npuémax OKazaHus MepBOM
MOMOIIH B X0J1€ TPOJOIKEHUS
paboThl HaJl TOTOBBIM MPOEKTOM
«Kypchel nepBoii moMouy Jjist
HIKOJIbHUKOB)»
O6o06meHue VYkpernieHue 340pOBbS. Bocnuranue Paznmuuate npusHaku pazanunbix | [udposas
Bnusinue ¢usuue- | BausHue ¢pusnyeckux OepexxHOTrO BUJIOB KPOBOTEUEHUH. naboparopus 1o

CKHX ynpaxcHeHI/Iﬁ
Ha CEPACYHO-COCY-
AUCTYHKO CUCTEMY

yIpa>KHEHUH Ha OpraHbl U
CUCTEMBI OpraHoB. MeTopsl
U3Y4YEHHUS JKUBBIX
OpraHu3MOB: Ha0JIIOJICHHE,
U3MEPEHUE, IKCII-PUMEHT.
IIpakTuyeckas pabora 5.
«DyHKIMOHAJIBHAS CEP-
JIEYHO-COCYIUCTast mpoOa»

OTHOLIICHHA K
CBOCMY 310pPOBbIO,
IMPUBHUTHC NHTCPCCA
K U3Y4YCHUIO
nmpeamMeTa

OnuceiBaTh ¢ TOMOIIBIO
WIUTIOCTPAIiA B yUeOHUKE MEpHI
OKa3aHus MepBOi MOMOIIH B
3aBUCHMOCTH OT BU/Ia
KpOBOTEUEHHs. BRIMOIHATH
OTBIT — OpaTh
(GYHKIMOHATIBHYIO TPOOY;
(HUKCHPOBATh PE3yIbTATHI;

busnosIorHy (IaTINK
YCC u apre-
PHAIBHOTO JIaBJICHUS




IPOBOJIUTH BHIYMCIICHUS U
JIENIaTh OLIEHKY COCTOSIHUS
cep/ua 1o pe3yiabTaTaM OIIbITA.
CobumtoiaTh npaBuiia paboThl B
KaOuHeTe, 0OpaleHus ¢
71a00paToOpHBIM 000PYTOBAHUEM.
Amnanmu3upoBats 1 000011aTh
MH(pOpPMAIIHIO O TOBPEXKICHUIX
OPraHoB KPOBEHOCHOM CUCTEMBI
Y IIpUEMax OKa3aHus MepBON
MIOMOIIH B X0/1€ IPOJOKEHUS
paboThl HaJl TOTOBBIM MPOEKTOM
«Kypcel nepBoii moMomu st
IIKOJIbHUKOB)

9 Crpoenue n Jpixanue. JlpixaTenbHas N3yuuts cTpoeHne OnuceBaTh CTPOCHUE JIETKUX [Mudposas
¢byHKIIMKM OpraHoB | cuctema. ['a3000MeH B JIETKUX U MEXaHU3M yesnoBeka. OObICHATD naboparopus 1o
TIBIXaHUS NETKUX U TKAHSIX. MeTo b1 razooOMeHa. PEUMYIIECTBA ATbBEOJIIPHOTO | DKOJIOTHH (JIaTINK

W3YYEHHUS KUBBIX CTpOEHUS JIETKUX 110 CPAaBHEHUIO | OKHCH yIJIepo/a,
OpraHu3MOB: HaONIIO/IEHUE, CO CTPOCHHUEM JIETKUX Y KHUCIIOpO/Ia,
U3MepeHue, SKCIIEPUMEHT. MpeJICTaBUTENEH qPYTrux BJIQ)KHOCTH)
JlaGopaTtopHnast pabora 8. KJIACCOB MO3BOHOYHBIX
«CocTaB BJIbIXaeMOTO U KUBOTHBIX. PackprIBaTh poiib
BBIJIBIXa€MOI0 BO3IyXa» reMorjo0uHa B ra3000MeHe.

BrInoIHATE J1ab0paTopHbIA

OTIBIT, JIeaTh BBIBOJ IO

pe3ynpTaTam omneita. CoboaTh

npaBuja paboThl B KAOMHETE,

oOpareHus ¢ 1a00paToOpHbIM

000pynoBaHEM

10 | dsixaTrenbHbIe Jpixanue. JlpixaTenbHas Cdopmuposats OnuceiBaTh PyHKIUU Hudposas
neuxenus bonesnu | cucrema. Bpen 3HAHUS O muadparmel. HaspiBath opransl, | gaboparopus 1o
OpraHoB JpIXaHus | TabaKoKypeHus. MeTo bl MeXaHU3Me y4acTBYIOIIME B Ipoliecce ¢bu3nonoruu (AaTINK

W3YYEeHHUS KUBBIX JIBIXaTeITbHBIX JbIXaHWsI. BBIMONTHATH YaCTOTHI JIBIXAHMS)
OpraHu3MOB: Ha0JIIOJICHHUE, JIBY)KEHUH, n1abopaTopHbIi onbIT HAa ToTOBOM | [ludponas




U3MEpEHUE, SKCIICPUMEHT.
JlaboparopHas pabdota 9.
«JlpIXaTesbHbIe IBMKEHUS
10.«M3mepenne oobema
IPYAHOM KJIIETKH y YEJIOBEKa
TIPH JIBIXaHUW

11.«Kak npoBeputb
caTyparyio B JTJOMAIIHIX
ycinoBusax» Perymsanms
JpIxaHus. ['uruena opranon
neIXaHus. 3a00IeBaHus
OpraHOB JIBIXaHHS U MX
MIpeyNnpexIeHuUE.
Nndexkunonusie
3a00JIeBaHUS U MEPBI UX
npodunaktuku. Bpen
TaOAKOKYpEeHHS.
[IpakTuueckas padoTta 6.
«Omnpenenenue
3aIbJIEHHOCTH BO3/IyXa»

pa3BUBATh MOHSATUE
«ra3000MeHy.

(MM M3TOTOBIICHHOU
CaMOCTOSITEJILHO) MOJIETH,
Ha0JII0AATh MPOUCXOISIINE
SIBIICHUSI Y OTIMCBIBATH ITPOIIECCHI
BI0Xa 1 Beigoxa.CoOmoaarsb
npasuiia paboThl B KaOMHETE,
oOpaiteHus ¢ 1abopaTOPHBIM
obopynoBanuem PackpbiBaTh
MOHSITHE KU3HCHHASI EMKOCTh
NErkux». OOBIICHITH CYTh
OTIaCHOCTH 3a00J1eBaHUs
TPUIIIOM, TyOepKyn€30M JIEr-
KHX, pakoM JIErkuX. Ha3piBath
(bakTopbl, CIOCOOCTBYIOIINE
3apaKEHUIO TYOCpKYIE30M JIET-
kux. Ha3zplBaTh Mephl,
CHIDKAIOIINE BEPOSITHOCTD
3apa)kxeHus 00JIC3HSIMU,
nepeaaBaeMbIMH Yepe3 BO3AYyX.
PackpriBath croco6
WCIOJIb30BaHus (pirrooporpadun
JUISL TUATHOCTUKY NAaTOT€HHbIX
WU3MEHEHUN B JIETKUX.
OOBACHATD BaKHOCTb TMTHEHBI
IOMENIEHNN U IbIXaTEIbLHOU
TUMHACTHKH IS 37J0POBbsI
yenoBeka. [I[poBOAUTH OTIBIT,
bukcupoBaTh pe3yabTaThl U
JIeNIaTh BBIBOJI MO pe3ylbTaTam
onbiTa. CoOroaaTh npaBuia
paboTHl B kKabuHeTe, oOpareHus
¢ 1ab0PaTOPHBIM
000pyoBaHEM

nabopaTopHst 1Mo
9KOJIOTUH (AATYMK
OKHCH YTJIEPO]Ia)
naboparopust 1o
¢uznooruu (JaTyuK
YaCTOTHI JbIXaHUs)




11 | OOmeH BemecTB. IInranue. [Inmesapenue. N3yuuts 3HaUCHUE Onpenensts NoHATHE OJNEeKTPOHHBIE
[Tutanue. [IumeBapurenbHas cucteMa. | U CTPOEHUE «mumieBapene». OnUChBaTh ¢ | TAaOIHIIBI U TUIAKATHI.
[InmeBapenune Meroap! U3y4eHUs KUBBIX pa3IMYHBIX OPraHOB IIOMOILBIO WIUIFOCTPALIUN B [Mudposas

OpraHu3MoOB: Ha0JIO/IEHUE, NUIIEBapEHUs. yueOHUKE CTpOEHUE naboparopust 1o
U3MEpPEHUE, SKCIIEPUMEHT. NUIIEBAPUTEIBHON CUCTEMBI. skosoruu (natuuk pH)
[IpakTuyeckas pabdora 7. Ha3zpiBath pyHKIMN pa3smudHBIX
«OrnpeneneHne MecTo- OpraHoB MULIEBAPEHUS.
IOJIOKEHUSI CITFOHHBIX HaswiBaTh MecTa BriasieHus
Keyes» MUIIEBaPUTEIbHBIX KENE3 B

MUIIEBAPUTETHHBIN TPAKT.

BrIMomHATE ONBIT, CPAaBHUBATH

pe3yiabTaThl HAOTIOIEHUS C

OTHMCAHUEM B yUEOHHKE

12 | IMumeBapenue B [Tutanue. [IumeBapenue. PackpriBaTth PackpreiBaTh GyHKIMH CITFOHBI. Hudposas
potoBoii monoctu. | [lumesBapurensbHas cuctema. | QYHKUUU CIIOHBI U OnuceIBaTh CTpOEHUE naboparopus 1o
J/p 8 MeTo1bl U3y4EHHUS! KUBBIX JKEITYJTOYHOTO COKa JKETyJOYHOU cTeHKH. Ha3piBaTh | KOOTHH (AaTUYMK
«Pacmerienue OpraHu3MOB: HaONIIO/IEHNE, JUId Tpoliecca aKTUBHBIE BEIIECTBA, pH))

BEIIECTB B POTOBOM | U3MEPEHUE, IKCIIEPUMEHT. MUILEBAPEHUS JIEWCTBYIONIME HA TTUIIEBOU
MOJIOCTH» JlabopaTtopnas padora 12. KOMOK B JKEITyJIKE, U UX
N3ydenue KucioTHo- byHKIIUN. BBHIMOTHATE
IEJI0YHOTO Oaanca 71a00paTOPHBIE OTIBITHI,
MUILEBBIX POIYKTOB) HAOI0JaTh MPOUCXOASIINE
13. «/leiictBue hepMeHTOB SIBJIEHUSI U JI€J1AaTh BBEIBOJ I10
CJIFOHBI Ha Kpaxmain», pe3yapTaTam HaOIIOACHUN.
14. «/leiicTBue hepMEHTOB CoOmronaTh paBuia paboThl B
KEITYI0YHOTO COKa Ha OelKu KabuHeTe, 0OpalieHus ¢
71a060pPaTOPHBIM 000PYIOBAaHUEM

13 | O6men BemecTB U | ParmonansHOE MUTaHUE. YcraHoBUTH Ornpenenarb NOHATHS [Hudposas
SHEPrUH. Hopmel 1 pexum nutanus. 3aBUCHUMOCTh «OCHOBHOM 00MEH», «0OIIHii naboparopus o
Burtamunbl Metoabl U3ydeHus: KUBBIX MEXy TUIIOM obmeny». CpaBHHBATh OpraHu3M | GU3HOJIOTHH (JaTYUK

OpraHu3MOB: HaOIIO/ICHNE, JeSATEbHOCTH B3pPOCJIOTO U peOEHKA 1O YacTOTHI JAbIXaHUS,
n3mepenue. [Ipakrnyeckas YeJI0BeKa U II0KAa3aTeIsIM OCHOBHOIO YCC, aprepuallbHOTO

pabota 8. «OmnpeneneHue
TPEHUPOBAHHOCTHU

HOpMaMU IIATAaHUs,
4Cpe3 OCHOBHBIC

ooMmeHa. OOBICHATH
3aBHCUMOCTb MEKIY TUTIOM

JTABJICHMS)




Opranusma 1o
(byHKIMOHATBHOU TIpo0e»

MTOHSITHSL:
«OCHOBHOM OOMEHY,
«OOIIMi 0OOMEHY.

JEeSTEILHOCTH YEJIOBEKA U
HOpMaMu nuTanus. [IpoBoauThH
OIICHUBAHKE TPCHUPOBAHHOCTH
OpraHu3Ma C MOMOIIBIO
(YHKIIMOHATBLHOU TTPOOHI,
(buKCHpOBaTh PE3yabTATHI U
JIeNIaTh BBIBOJI, CPAaBHHUBAS
OKCIICPUMEHTAIbHBIC JAHHBIC C
STAIOHHBIMU

14

Pose koxu B
TEPMOPETYIISALUH

Pois x0xku B

TEPMOPET YIS,
3akanuBanue. Oka3aHue
IIEPBOM MTOMOIIM ITPH
TEIJIOBOM M COJTHEYHOM
yaapax

JL.P 15. «Onpenenenne
KO>KHO-COCYIMCTON peaKkuu
(meTon nepmorpaduszma)»

PackpsiBaTh posb
KOXU B
TEPMOPETYIISALHH.
OnuceiBaTh
MIpUEMBI IEPBOM
IIOMOIIH NPH
TEIJIOBOM U
COJIHEYUHOM YJIape.

KnaccuduuupoBats npuyuHbI
3aboneBanuii koxxu. HaszpiBathb
IIPU3HAKU 0KOTa, 0OMOPOKEHUS
KoKu. OnUCHIBATH MEPHI,
MIPUMEHSEMBIE TIPH 0XKOTaxX,
oOomoposkeHusiX. ONHUCHIBATh
CHUMIITOMBI CTPUTYIIIETO JIUIIIAs,
yecoTKU. Ha3pIBaTh Mepbl
poUITAKTUKH HHPEKITMOHHBIX
KOXHBIX 3a00J1€BaHH.
Onpenensitb NOHSATHE
«repmoperynauus». OnucbBaTh
CBOMCTBA KOKH, IIO3BOJISIONINE
ell BBIMOJHATH (PYHKIIUIO OpraHa
TepMoperyasuuu. PackpsiBath
3HaYCHUE 3aKaTUBaHUS JIIs
opranu3mMa. OnuchIBaTh BUJIbI
3aKaMBAOLIUX MIPOLIETYP.
Ha3zbiBaTh npu3HAKHU TEMJIOBOTO
yzapa, COJTHEYHOTO yrapa.
OnuceiBaTh NPUEMBI IEPBOU
MOMOIIY MPU TETJIOBOM yJIape,
COJIHEUHOM yJIape.
AHanu3upoBath U 000011aTh
UH(GOPMAIIHIO O HAPYIICHHUSIX

Hudposas
naboparopus 1o

(U3HOJIOTHH TaTYUK
TEeMIepaTypsl U
BJIQ)KHOCTH)




TEPMOPETYJISALINH,
MOBPEKICHUSAX KOXKHU U MpUEMax
OKa3aHUs NIEpBOM MOMOLIH B
X0/JIe 3aBepIICHUs pabOThI HAJT
npoekToM «Kypcel nepsoi
MTOMOIIY JUIS IIKOJIbHUKOBY

15

ABTOHOMHBIH
OTJEJ HEPBHOM
CHCTEMEL.
Heliporymopansna
sl pEryJISIUAL.
CoMaTHyecKui u
BEreTaTHBHBIN
OT/I€JIbl HEPBHOU
CHCTEMEI

Heliporymopaibnas
perynsuus npoueccoB
KU3ZHECATEIIbHOCTH
opranusma. Jlabopatopnast
paborta 16. «Onenka
BETeTaTUBHON PEAKTHUBHOCTHU
ABTOHOMHOM HEPBHOU
CUCTEMBI

N3yuuts cTpoeHne
Y 3HAYCHHE
ABTOHOMHOM
HEPBHOU CUCTEMBL.

Ha3spiBath ocobeHHOCTH pabOTHI
ABTOHOMHOTI'O OT/IeJla HEPBHOU
cuctemsl. Pasnuyars ¢
MOMOMUIBIO WITIOCTPALIUU B
y4eOHUKE CUMTIATUYECKUN U
MapacuMIIaTUYECKHUI MOJOTEIbI
ABTOHOMHOTI'O OT/IeJla HEPBHOU
CUCTEMBI IO 0COOEHHOCTSIM
cTpoeHus. Paznnyars
MapacuMIaTUYECKU U
CUMIATHYECKUN MMOAO0TAEIBI MO
0COOCHHOCTSIM BIIUSTHHS Ha
BHyTpeHHHE opranbl. OOBICHATH
Ha [IpUMeEpe peaklK Ha CTpecc
COTJIACOBAHHOCTH PaOOTHI KENE3
BHYTPEHHEW CEKpeLHH U
OT/EJIOB HEPBHOM CUCTEMBI,
pasnuuue Mexay HEpBHOU U
T'YyMOPaJIbHOM PEryJsiuen mno
o011emMy xapakTepy BO3JeHCTBHS
Ha OpraHu3M. BBINOIHATE ONBIT,
HAOII0JaTh MPOUCXOASIINE
MIPOLIECCHl U CPABHUBATH
MOJTY4ECHHbIE PE3Yy/IbTaThl OIbITA
C OKUJAaeMbIMU (OITUCAHHBIMU B
TEKCTe YueOHMKA)

Hudposas
naboparopust 1o

(U3HOJIOTHH TaTYUK
apTepUaANBHOTO
naBieHus (Iyabca)




Brenenue — 2u.

P.1. Opranuszm — 19 u.
P.2. Bun. [omymsiiust. DBostonust BUAOB — 13 4.
P.3. MecTo yenoBeka B CUCTEME OPraHU4EeCKOro Mupa. — 12 4.
P.4. buouenos. Dkocucrema - 14 4
P.5. Buocepa — 7 u.
0O606mmenne — 1 u.

TemaTnueckoe mIaHupoBaHue B 9 kiacce

pazBuTHE
OpraHU3MOB.
PacturensHBIN
OpraHu3M
KuBoTHBIH
OpraHu3M H €T0
OCOOEHHOCTH.

pacTeHuii: aBTOTPO(HOCTb,
HECIOCOOHOCTh K aKTUBHOMY
TIePEIBIKEHUIO,
pa3MelIeHNue OCHOBHBIX
yacTeil — KOpHs 1 mobera —
B JIBYX Pa3HBIX Cpe/Iax.
OcoOEHHOCTH pPaCTUTEIHHOM
KJICTKU: IPUHAICKHOCTD K
3yKapuoTaMm, HaJHuue
KJIETOYHOM CTEHKHM, IUIACTH/L
Y KPYITHBIX BaKyoJICH.
CriocoObl pa3MHOKCHHUS
PACTEeHHMIA: MOJI0BOC U
oecmonioe. OcoOeHHOCTH
ITOJIOBOTO Pa3MHOMKCHHS.
Twunel 6ecIIoIoro
Pa3MHOKCHHS:
BETeTaTHUBHOE, CIIOPaMH,
JICJICHUEM KJICTKH HAJBOE
OCoOEHHOCTH JKMBOTHBIX

00600m1aTh
CYIIIECTBCHHBIC
MIPU3HAKU PaCTEHUI
Y PaCTUTEIIBHOMN
KJIETKH.

Brinenuts u
00001IIUTH
CYILLIECTBEHHbIE
MIPU3HAKU CTPOCHUS
U IIPOLIECCOB
KU3HEACSITEIIBHOCT
U KUBOTHBIX

CYIIIECTBEHHBIC PU3HAKU
pPacTeHUM U PACTUTEIBHON
KJIETKH. XapaKTepru30BaTh
0COOEHHOCTH TIPOIIECCOB
KU3HEIESTETbHOCTU PACTEHUH:
MUTaHUS, TbIXaHUS,
dboTOoCHHTE3a, PA3MHOKCHHS.
CpaBHUBATh 3HaYCHHE MTOJIOBOTO
1 6ecrnoJioro croco6oB
pPa3MHOXKEHUS PACTCHUH, IeTaTh
BBIBOJIbI HA OCHOBE CPaBHEHHS.
OOBACHATH POJIb PASIUYHBIX
pacTeHUil B )KU3HU YETIOBEKA.
[TpuBOIUTH IPUMEPHI
HCIIOJIb30BaHUS YETIOBEKOM
pa3HbIX CIOCOO0B Pa3MHOKEHUS
pacTeHuil B XO3SIICTBE U B
npupoe Beiaensate u 06001marth
CYILIECTBEHHbBIE PU3HAKU
CTPOEHMS ¥ POIECCOB

No | Tema Conepxxanue enesast yctanoBka | Konmuu | OcHOBHBIEC BUIBI AesTeNbHOCTH | Mcmonab3oBaHme

1/ ypoka €CTBO | OOywarouuxcs Ha 000pyI0BaHUS

1 4acoB | YPOKe/BHEYPOUHOM 3aHSATHHI

1 | Pa3mHOXeHHE U I'maBHBIE CBOMICTBA YrnyOuts u 2 Boiaensats 1 06001math [{udpoBoii MUKpPOCKOIT

1 TOTOBBIC
MUKpOIIpenaparsl,
nmabopaTtopHOe
000pyI0BaHUE IS
MIPUTOTOBJICHUS
BPEMEHHBIX
MHUKpOIIpENapaToB
BrnakHble pemaparsl
YKUBOTHBIX Pa3IMYHBIX
THIIOB




OpraHu3MOB:
MPUHAIICKHOCTD K
JyKapHoTam,
reTepoTpoHOCTB,
CIOCOOHOCTh K AKTUBHOMY
nepeBUKEHUI0, 3200Ta O
IMOTOMCTBE, ITOCTPOMKA
Kyl (THE3 T, HOP).
JleneHue >KMBOTHBIX 10
croco0am T0OBIBAHUS TTHIIIH:
pacTUTENLHOSTHBIE,
XHIIHBIC, TAPa3UTHICCKUE,
TaAJTBITUKH, BCESTHBIC

JKU3HEICATEIbHOCTU KUBOTHBIX.
Hab6ntonate 1 onuckiBaTh
MOBE/ICHUE KUBOTHBIX.
HaspiBaTh KOHKpETHBIE
MIPUMEPBI PA3JIMYHBIX JUKHX
JKUBOTHBIX U HanoOoJee
pacupOoCTPaHEHHBIX TOMAITHUX
KUBOTHBIX. OOBSCHATH POJIb
pa3IMYHBIX )KUBOTHBIX B )KU3HHU
4yesnoBeKa. XapakTepu30BaTh
CrocoObl MUTaHUs, PACCENICHUS,
nepeXKMBaHUs HEOIArOMPHUATHBIX
YCJIOBUM U MOCTPOUKH HKUITUII]
JKUBOTHBIMU

OKOJIOTHYECKHE
(bakTopbI U UX
JNEUCTBYE HaA

Cpenbl KWU3HU OPTaHU3MOB
Ha 3emJe: BOJIHas,
MMOYBEHHAsA, OPraHU3MEHHAs.

Hatb
XapaKTEPUCTHKY
OCHOBHBIM CpeJiaM

Boienars u xapakTepu3oBaTh
CYIIIECTBEHHBIE TPU3HAKU CPET
’ku3HU Ha 3emute. Ha3eiBaTh

Hudposas
naboparopus 1o

AKOJIOTHH (JaTYUK

OpraHu3M. VYcnoBust KU3HU OPraHU3MOB | KU3HU XapaKTepHble MPU3HAKU MYTHOCTH, BJI&XKHOCTH,
B pa3HBIX Cpeax. opraHu3MoB — oburareneil atux | pH, yriekucnoro raza
Dkonoruueckue pakTophl: cpel )KM3HU. XapaKTepu30BaTh | M KUCIOPOAA)
abnoTHYecKue, OMOTUYECKUE YepTHI MMPUCTIOCOOTICHHOCTH
Y aHTPOTIOT€HHbIE HA3EMHO- OpPraHU3MOB K Cpefie UX
BO3JyIIIHAS, oburanus. PacnosnaBarte u
XapaKTepU30BaTh
9KOJIOTHYECKHE (PaKTOPbI CPeIb
Bnusinue O6o0Omenue panee BrI1ssBUTE OCHOBHBIE Boienars u xapakTepu3oBaTh Hudposas
MIPUPOIHBIX M3Y4YEHHOTO MaTepuana. 9KOJIOTHYECKHe MPUYUHBI SKOJIOTHUECKUX naboparopus o
(dakTopoB Ha OTHo1IEeHNE YeoBeKa K poGIeMbl npo0iem B 6uocdepe. 9KOJIOTHH (AaTYHK
OpraHu3m MIPUPOJI€ B UCTOPUU ouochepsl. [TporHo3upoBaTh NOCIEACTBUS BIIQ)KHOCTH,
YenoBeKa. yenoBeyecTna. [IpoGiembl [IpoBecTu o1ieHKY UCTOLIEHUS MPUPOTHBIX VIJIEKUCIIOTO ra3a u
o6uochepsl: UCTOLIEHUE KayecTBa PECYPCOB U COKpAIEHUS KHUCJIOpO/1a)

MIPUPOIHBIX PECYPCOB,
3arpsi3HEeHUe, COKpaIleHHe
OHMOJIOTUYECKOTO

OKpYyKarolen
Cpenbl.

OMOJIOTHYECKOTO Pa3HOOOpa3HsL.
OO6cyxkaTh Ha KOHKPETHBIX
IpUMEpPax IKOJIOTHYECKHE




pasznooOpasusi. Peme-nue
HKOJIOTUYECKUX MPOOIIeM
ouocdepsl: paroHaATbHOE
UCII0JIb-30BaHHE PECYPCOB,
oXpaHa IpHUPOJIbI, Bce-00111ee
IKOJIOrHYECKOe 00pa3oBaHue
HaceJe-HHUs.

JlaboparopHas paboTa
«O11eHKa KauecTBa
OKpY)KarolEen Cpesib»

IpoOJIEMBI CBOE-TO PErMOHA U
6uocdeps B

1eJIOM. ApryMEHTUPOBATh
HE00X0IUMOCTD 3aLUThI
OKpY>KaloIleu Cpebl,
COOJIOICHUSI TPABUI
OTHOUIEHUS K dKUBOW M HEXKUBOU
npupo/ie. BEIIBIAT U OLICHUBATD
CTENEHb 3a-TPSI3HEHUS
nomenieHni. PUKCUpoBaTh
pe3yabTaThl HAOIIOIe-HUHN 1
nenarh BeIBOALL. COOII0aaTh
npaBuiia paboThl B KaOH-HETE,
oOpaiteHus ¢ 1abopaTOPHBIM
000pyTI0BaHHEM




