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IHosicHuTEeIbHAA 3aIIUCKA

Pabouas mporpamma cocraBieHna Ha ocHoBe DenepanbHOro I'ocy1apcTBEHHOTO CTaHapTa, MPOrPaMMBI 110 OMOJIOTHH [T 00111e00pa30BaTENbHBIX KO
(coopruk buonorus. Paboune mporpammer. [Ipenmernas iuaus yaeOHUKOB «JIuHMS sxm3am». 10—11 xmaccrr: yue0. mocooue st
00m1eo0pa3oBaTenbHBIX. Opranu3anuii: 6a3oBsiii ypoBeHs / B. B. [Taceunuk, I'. I'. IlIserio, T. M. Epumona. — M. : IIpoceemenue, 2017), MoJHOCTHIO
oTpaskaromien coaeprkanue [IpumMepHON IporpaMMBl, ¢ TOTIOJTHEHHUSIMU, HE TIPEBHIMIAIOIIMMI TPEOOBAaHUS K YPOBHIO MTOJATOTOBKH 00yYarOIINXCS.
HopmaTuBHO-IpaBOBbIE JOKYMEHTbI, HA OCHOBAHHUM KOTOPBIX paspadoTraHa padoyasi nporpamMmma:

e ®ezepalbHbBIN rOCYAApCTBEHHBIM 00pa30BaTeNbHbBIN CTaHIAPT CpeiHero oliero oopasoBanus (yTB. IpruKa3oM MuHHcTepcTBa 00pa30BaHus U HAYKU
P® ot 17 mas 2012 r. N 413). [loamyskT 6 uzmenen ¢ 7 aBrycra 2017 r. - [Ipuka3z Muno6puayku Poccun ot 29 nurons 2017 r. N 613
®enepanpublit 3ak0H PO o1 29.12.2012 Ne 273-03 "O6 obpazoBannu B Poccuiickoit deneparuny, ct. 2, 1. 9;
denepanbHbIN TOCYIapCTBEHHBI 00pa30BaTEIbHBIN CTAHIAPT;

® nuceMo MunucrtepcrBa oopazoBanus U Hayku PO ot 19 anpens 2011 r. Ne 03-255 «O BBeneHuu QenepanbHOro rocyaapcTBEHHOTO
00pa3zoBaTeNbHOTO CTaHIApPTa 00IIEero 0Opa30BaHU;

® (JenepanbHBIN IEpeueHb YUeOHUKOB, PEKOMEHI0BAaHHBIX MUHHCTEPCTBOM 00pa3oBaHus U HayKu PD K MCTIOJIb30BaHUIO B 00pa30BaTEIHHOM
nporiecce B 001meo0pa3oBaTeNbHBIX yupexaeHusx, Ha 2019-2020 rr., mp. Munucrepcta oOpazoBanus u Hayku PO Ne 345 ot 28.12.2018

® npuka3 MunuctepctBa oOpasoBanus U Hayku PO Ne 1577 ot 31.12.2015 r. «O BHecenun uzmeHenuid B @I'OC OOO, yTBep:kIEHHBINA MTPUKA30M
MunucrtepcTBa o0pazoBanus U Hayku PO ot 17.12.2010 1. No 1897x;

® OCHOBHOM 00pa3zoBaTelIbHON MPOrpamMMoii cpeaHero (TmoJiHoro) odmiero oopazoranus MbOY COIII Ne 5;

® yyeOHbIM I1TaHoM MBOY COIIINe 5;

Ha OCHOBE:

e IIporpamma: [Iporpamma mo 6muonoruu s 001meoOpa3oBaTeNbHBIX KO (COOpHUK buomorus. Paboumne nporpammer. [IpeamerHas muausS

yaeOHUKOB «JInHwmst )xu3Hm». 10—11 Kmaccer: yued. mocodue s oOeoOpa3oBaTeNbHBIX. OpraHu3aiuii: 6a3oBbiid ypoBeHb / B. B. Ilaceunuk, I
I'. HIsenos, T. M. EdumoBa. — M. : IIpocsemienue, 2017

e VueOuuk: buosnorus. O6mas 6uonorus. 10-11 ki.: yaeOHUK 17151 001meo0pa3oBaTeabHbIX yupexkaenuii / A.A.Kamenckuii, B.B.ITaceunuk,
A.M.Py6uoB: - M., [Ipocsemenue. 2019 .

PaGouas mporpamma pazpabotana Ha ocHoBe DeznepanbHoro ['ocymapctBennoro O6paszosarensHoro Crannapra, [IpuMepHbIX mporpaMM OCHOBHOTO OOIIEro
00pa3zoBaHus, aBTOPCKOM IMPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs IO OWOJIOTHH i 00IIe0Opa3oBaTeNIbHBIX MPOTrpaMM IOJ penakuuedn B. B.
[Taceunuka, r. MockBa, uzaarenbctBo «Jpoda», 2016 r, YMK - Astopsr: /1. B. Konecos, P. JI. Mam, . H. benses "buonorus. Yenosek"8 kiacc. u3f - BO
Hpoda, M.: 2018 r.

buonorus kak y‘Ie6HBII>i npeaMEeT — HCOThbEMJIEMAasd COCTaBHAA 4YaCTb CCTCCTBCHHOHAYYHOIO O6paSOBaHI/I${ Ha BCCX CTYIICHAX O6y‘{eHI/I$I. Kak OJWH U3
BaXXHbIX KOMIIOHCHTOB O6pa3OBaTeJ'IBHOI71 obOmactu «EcrecTBo3HaHME» OMOJIOTUS BHOCUT 3HAYUTCILHBIN BKJIAJ B JIOCTIDKCHHE LIeneH 061_1_[61"0 O6pa3OBaHI/IH,
oOecreunBasi OCBOCHHUE yqamuMucsa OCHOB y‘Ie6HLIX AUCHUIUINH, Pa3BUTHUC UHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI>1, (bOpMPIpOBaHI/Ie HAay4YHOT'O
MHUPOBO33pPCHUA U HCHHOCTHBIX OpHeHTaHHﬁ.


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

Cornacho neiictytoremy @I'OC, pabouast mporpamMma Juist 8-To Kiacca mpearycMaTpiBaeT o0ydeHue ouosioruu B oobeme 1 4ac B HEJEIo.

B 8-m kiacce mosyyaroT 3HaHHMS O YEJOBEKE KaKk O OWMOCOIMAJbHOM CYIIECTBE, €r0 CTAHOBJICHHWU B IPOIECCE AaHTPOINOreHe3a U (OPMHPOBAHUU
colManbHON cpenpl. OnpeneneHre CUCTEMATUYECKOTO MOJIOKEHUS YeIOBEKa B Sy JKHUBBIX CYIIECTB, €r0 I€HETHUYECKasl CBS3b C )KMBOTHBIMM IIp €AKaMU
MI03BOJISIET OCO3HATh yYallUMUCSA €IMHCTBO OMOJOTMYECKHUX 3aKOHOB, UX IMPOSIBICHUE HAa Pa3HbIX YPOBHSX OpraHU3allM, IOHSTHh B3aMMOCBS3b CTPOCHUS U
(GyHKIMH OpraHOB M CHCTEM M yOEAWTHCS B TOM, YTO BBIOOP TOTO WJIM MHOTO CIIGHApHWs MOBEJICHHS BO3MOXKEH JIMIIb B ONPEICICHHBIX I'paHHIAX, 32
IpesiellaMu KOTOPBIX TEPSIETCS BOJIEBOM KOHTPOJIb, M IIPOLIECCH] YT MO OMOJIOTHYECKUM 3aKOHAM, HE 3aBUCSIIMM OT BOJIM Jitojied. TakuM oOpa3oM, BEIOOD
MEXy 3J0pPOBBIM 00pa30M KHU3HHU U TEM, KOTOPBIMA BeIET K O0JI€3HHU, BO3MOKEH JIUIIL HA HaYaJIbHOM dTarne. OTcro/ia cieayeT BaXKHOCTh 3HAHUN O CTPOCHUH
1 (QYHKIMSIX YEJTOBEYECKOro Tesa, 0 (pakTopax, YKPEeIUSIOIIMX M HapyIIAaoIIHUX 3J0pOBbe YeloBeKka. MeTo/bl CaMOKOHTPOJIS, CIOCOOHOCTH BBISIBUTH
BO3MOXHbBIE€ HapyILLIEHUS 3/I0pPOBbs U BOBPEMs 00OpaTUTHCS K Bpauyy, OKa3aTh MPU HEOOXOJUMOCTH JAOBpAadeOHYIO MOMOIIb, OTKa3 OT BPEAHBIX MPHUBBIYEK —
BAYKHBIN I1ar K COXpaHEHUIO 370pOBbs U BHICOKOH paboTocniocobHocTH. B Kypce yaensercs 60i1bl10€ BHUMaHUE CAaHUTApPHO -TUTHEHNYECKOU ci1yk0e, oXpaHe
MIPUPOHOM CPEJIbl, INYHOU TUTHEHE.

Bxurouenue cBefieHHi MO MCUXOJOTHUHU TMO3BOJUT Oo0Jiee palliOHAIBHO OPraHW30BaTh YYEOHYIO, TPYJIOBYIO, CIIOPTUBHYIO JEATEIbHOCTh U OTIBIX, JIETye
BIMCATBCS B KOJUIEKTUB CBEPCTHUKOB M CTATh JIMYHOCTHIO.

Pa6ouasi nporpaMMa BbITIOJIHEHA HA OCHOBE HOPMATHBHO - MPABOBBIX TOKYMEHTOB:
1. ®enepanbHblii 3ak0H 0T 29 nexadps 2012 roga Ne 273 - @3 «O06 o6pazoBanuu B Poccuiickoit deneparum» cr. 28, 4. 2;

2. denepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO 00IIIEro 00pa3oBaHus, YTBEPKICHHBIN TprkazoM MunoO6paayku Poccun oT
17.12.2010 Ne 1897, (c m3menenusimu oT 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);

3. IlocranoBnenue ['maBHOTO rocyaapcTBeHHOTO caHUTapHOTo Bpada PD o1 29.12.2010 Ne 189 «O6 yrBepkaenun CanlluH 2.4.2.2821-10 «CanutapHo-
AMUJEMHUOJIOTHYECKHE TPEOOBaHMSI K YCIOBUSAM M OpraHu3aiiui oOyueHus B 001eo0pa3oBaTebHbIX yapexaeHUAX» (B pea. m3menenuid Ne 1 ot 29.06.2011
Ne 85, uamenenuit Ne 2 o1 25.12.2013 Ne 72, uamenennii Ne 3 ot 24.11.2015 Ne 81);

4. TIpuka3 Muno6puayku Poccuu ot 31.03.2014 Ne 253 «O06 yrBepxaeHuu eaepaibHOTO MepedHs yueOHUKOB, PEKOMEHAYEMbIX K UCTIOJIb30BAHUIO IPU
pealM3any UMEIOIUX FOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeNbHBIX TPOrpaMM HAYaIbHOTO 00IIEro, OCHOBHOTO OOIIEro, CpeAHEro 001Iero
oOpazoBanus» (B pel. npuka3zoB MunoOpuayku Poccun ot 08.06.2015 Ne 576, ot 28.12.2015 Nel1529, ot 26.01.2016 Ne 38, Ne629 ot 07.07.20171.);

5. YeraB MBOY « OOL».

6. OcHoBHas oOpa3oBareIbHas MPOrpaMMa OCHOBHOTO OOIIEro 00pa30BaHus MyHUITMTIATBHOTO OIOIKETHOTO 00111e00pa30BaTeIbHOTO YUPEKICHUS
PoanonoBo — Heceraiickoro paiiona « [1naroBo-MBaHoBckas ocHOBHas 001eo0pazoBaTenbHast mkoixa» (5-9 kmacc).

7. Yuebnsrii mian MBOY « IlnatoBo-UBanoBckas OOI» na 2019- 2020 y4eOHbIif rog;



8. Kanenmapusrii yuebnsrit rpaduk Ha 2019-2020y4aednsii ron MBOY «IlnaroBo-MBanoBckas OOILDy;

9. [Nosoxkenue o pabodeii mporpaMMe y4eOHBIX TPEIMETOB, KypcoB, quciurumH (Moayieir) MBOY «IlnaroBo-MBanoBckas OOLLD».
10. Astopckue nporpammbl "bruosorus” 5 - 9 xinacesr (YMK "Buosnorus"non penakuueii B. B. ITaceunwuka) , w3z - Bo JIpoda', 2016 r.

11. CoopuuK paboyel mporpaMMbl OCHOBHOTO 00mero oopazoBanus "buomnorus. 5 - 9 xin." mox penakueii I'. M. [TanpaseBoid, MockBa, usn - Bo [poda,

2016 r.

Pa6ouas nporpamma peanusyercs Ha ocHoBe YMK: Komnecos /[.B.., Mam P.J1., benses 1.H. «buonorus. Yenosex» Mocksa «lpoda» 2016 rox.

OCHOBHBIMH 32/1a4aMM JTAHHOTO Kypca SIBJISIFOTCS CIE€IYIOIIHE:

1) [lo3HakoMUTH ydamuxcs ¢ aHaToMuel, Mop¢oJioruei, THMruHeHol — HayKaMu O YeJIOBEKe, ATallaMU UX Pa3BUTHSL.

2) ITo3HaKOMUTB ¢ OCOOSHHOCTSIMU CTPOCHUSI BHYTPEHHUX CHCTEM OpraHH3Ma YellOBEKa.

3) PackpeITh poJib YeIoBeKa B IPUPOJIE.

4) IIpo1oxuTh GOPMHUPOBATH MPECTABICHUE O €IUHCTBE KUBOU MPUPOIbI
N3yuyenue 0H0JI0rUM HA CTYIIEHU OCHOBHOT'O 00111er0 00pa30BaHUs HANIPABJIEHO HA I0CTH KEHHe CJIeIYIOIINX 1ese:
1. OCBOCHHE 3HAHHMI O YEJIIOBEKE KaK OMOCOIMAIIEHOM CYIIECTBE; O POJIM OMOJOTHYSCKON HAyKH B MPAKTUUYECKOU JCSITEIBHOCTH JIFOJICH; METO IaX TTO3HAHUS
YeJI0BEeKa;
2. OBJIaJIeCHUE YMEHUSAMH MPUMEHITh OMOJOTHYeCKHUe 3HAHUS J1s1 0OBSICHEHUS MPOIECCOB U SBJICHUM KUBOW MPUPOIBL, )KU3HEAEATEILHOCTH COOCTBEHHOTO
OpraHu3Ma; MCIOJIb30BaTh MH(OPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSAX B 00JaCTH OMOJIOTHM W DKOJIOTHH, O (pakTOpax 30POBBS M pUCKA; paboTaTh C
OMOJIOTMUECKHMHU TIPHOOpaMu, HHCTPYMEHTAMHU, CIIPAaBOYHUKAMH;, MPOBOJUTH HAOIIOMICHUS 32 OMOJOTHUYECKUMH OOBEKTAMH M COCTOSTHUEM COOCTBEHHOTO
opranu3ma, OMOJIOTUYECKHE SKCIIEPUMEHTHI;
3.pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH B IMpoliecce MPOBEACHUs HAONIOJIEHUIN 32 CBOUM OPraHU3MOM,
OMOJIOTMYECKUX SKCIIEPUMEHTOB, paOOTHI ¢ PA3IMYHBIMU UCTOYHUKAMU UHGOpMAITIH;
4.BoCNUTaHUE MO3UTUBHOTO IIEHHOCTHOTO OTHOUICHHSI K COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO IPYTHX JIFOJIEH; KYJIbTYphI IOBEICHUS B TIPUPO/IE;
5.ucnonib30BaHre MPUOOPETEHHBIX 3HAHUI U YMEHHI B MOBCETHEBHOW >KU3HH AJIsl 3a00Thl O COOCTBEHHOM 3/I0pPOBbE, OKa3aHUs MEpBOIl momouy cede u
OKPY’KaIOIIMM; OLIEHKH IMOCIIEJCTBHI CBOCH NESATENbHOCTH MO OTHOIICHUIO K IPUPOJIHON cpeqie, COOCTBEHHOMY OPraHU3MY, 3/I0POBBIO APYTUX JIIOJEH; AT
coOroIeHNs TIPaBIJI MOBEJCHHS B OKpPYKaIOLIEel cpelie, HOpM 30pOBOro o0pasa *U3HH, MPOPHIAKTUKH 3a00JIeBaHUM, TpaBMaTH3Ma U CTPECCOB, BPEIHBIX
npuBbruek, BUU-undexmuu.

Pesynbratel u3yuenus kypca «buonorus. YenoBek» B 8 Kilacce MOJHOCTHIO COOTBETCTBYIOT CTaHIApTy. 1peOOBaHUs HANpPaBlIEHbl HAa peau3alfio
JeATeIbHOCTHOTO, MPaKTUKO-OPUEHTUPOBAHHOTO M JINYHOCTHO OPHUEHTHPOBAHHOTO IMOJXOJ0B: OCBOGHHE YYAIlUMUCS UHTEJUIEKTYalbHON M NMpakTHYECKOU
NeATeIbHOCTH; OBJIa/ICHUE 3HAHUSIMHM M YMEHHUSIMH, BOCTPEOOBAHHBIMU B IIOBCEAHEBHOM KM3HHU, MO3BOJIAIONIMMIA OPHEHTUPOBATHCS B OKPY)KAIOLIEM MHUpE,
3HaYMMBIMHM U1l COXpAaHEHUS OKpY>KaroIlen cpeabl 1 COOCTBEHHOT'O 3710POBBSI.

ITpuHIMmbl 0TO0OpPa OCHOBHOTO M JIOMOJHHUTEIBHOTO COJAEP)KaHUs B pabouyio MpOrpamMMy CBsi3aHbl C IMPEEMCTBEHHOCTHIO Lieleld oOpa3oBaHMs Ha
Pa3UYHBIX CTYNEHSX U YPOBHIX O0y4€HHs, JIOTUKOM BHYTPH NPEIMETHBIX CBSA3EH, a TaK)Ke BO3PACTHBIMHU OCOOEHHOCTSIMH Pa3BUTHS yJallluXcs.



Pabouas mporpamma juist 8 Kiacca ImpeaycMaTpHBaeT M3ydeHHE MaTepuaia B CIeIyIoLIel mocieaoBaTebHOCTH. Ha mepBhIX ypokax paccMaTpHBaeTcs
OnoconuanpHas MPUPOJa YelIOBeKa, ONPENeNIIeTCs] MECTO YelIOBeKa B MPHUPOJIE, PACKPHIBACTCS MpPEAMET M METOJbl aHaTOMHUH, (PU3MOJIOTUU U TUTHEHBI,
IIPUBOJIUTCS 3HAKOMCTBO C PAa3HO YPOBHEBOI OpraHu3allMedl OpraHu3Ma 4ejloBeKa. 3aTeéM BBOJMUTCS IOHSATHE O HEPBHOM M SHAOKPUHHOW CUCTEMAX, Ha
MOCIEAYIONUX YPOKax MaeTcsi 0030p OCHOBHBIX CUCTEM OPraHOB YeJoBeKa, 00 oOMeHe BeliecTB, 00 aHaaM3aTopax, MOBEJACHUU M Ncuxuke. Ha mocnemHux
3aHATUSIX paccCMaTPUBAETCA UHIUBUAYAIbHOE Pa3BUTHE YEIOBEKA, HACIIECTBEHHbIE U IPUOOPETEHHBIE KaUeCTBA JTMUYHOCTH.

B cBoeil paboueil mporpamme s U3MEHUIIA NOCIEI0BATENbHOCTh U3YUYeHUs TeM. V3yueHne HepBHOW U 3HJIOKPUHHOM CHUCTEMBI s [IEpEHECIa MOCIIE TEMbI
«CTtpoeHue opranu3May, Tak Kak 3TH CHCTEMBI PEryIHUPYIOT padOTy BCEX CHCTEM OPraHOB, IOATOMY CUHTAIO TaKYIO MOCIEI0BATEIHHOCTD B

n3ydeHuu Oosee nenecooOpasHoit. [IpuMepHas mporpaMMa OCHOBHOTO OOIIEro oOpa3oBaHMsl COJEPKUT  JTabOPaTOPHBIX pabOT, BCE OHM BKIIFOYEHBI B
pabouyro mporpammy. ABTOpcKas mporpamma noj penakmueit B. B [Taceunuxka.

[Tpu m3yuennn Kypca OMOJIOTHMH B § KJIacce MPOCIEKHBACTCS TECHAs CBSA3b CO MHOTHMMH IPEIMETaMH IIKOJBHOTO LUKJIA: XUMUs, (HU3UKa, reorpadus,
uctopus, ObX, pusnyeckas kyapTypa.

PaGouas nporpamma paccuurana Ha 1 roa.

Cpok peau3anuu NporpamMmsbI:

ITOACHUTEJIBHAA 3AIINCKA

[Ipennaraemas pabouast mporpaMmma peajiu3yeTcs Mpy UCIOIb30BaHUU yaeOHUKOB «buosorus. 10 knacey» u «buomnorus. 11 kimace» mon
penaknueii npodeccopa B. B. [Taceunuka. [Iporpamma coctaBieHa B COOTBETCTBUH C TPEOOBAHUSIMH K pe3yJbTaTaM CPEIHETO 001Iero o0pa3oBaHusl,
yTBepKIeHHBIMU DeiepalibHbIM roCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPETHETO
o01ero oOpa3oBaHUsI.

[Iporpamma pa3paboTana ¢ y4€TOM aKTyaJbHBIX 3a7a4 00yueHus, BOCIHUTAHUS U pa3BUTUsA oOyyaronuxcs. [IporpaMMa yuyuTsIBaeT ycaoBus, HEOOXOAUMBbIE
JUIS Pa3BUTHUA JTUYHOCTHBIX U TIO3HABATENILHBIX KAUECTB 00YUatOIIUXCS.
[IporpamMma BKIItOUaeT 00s3aTEIBHYIO YacTh YueOHOro Kypca, N3JI10kKeHHYI0 B «[IpuMepHOii 0CHOBHOI 00pa3oBaTelbHON IporpaMme o OHOJIOruH Ha
ypOBHe cpeniHero oduiero oopazoBanus» u paccuutana Ha 70 yacoB. B mporpamme copepxutcs npuMepHbIi epeyeHb JIabopaTOPHBIX U MPAKTUUYECKUX
paboT, He Bce U3 KOTOPBIX 00s3aTeNbHBI IS BBHITIOTHEHHSI. Y YUTENb MOKET BBIOpaTh U3 HUX T€, VIS IPOBEJICHUSI KOTOPBIX €CTh COOTBETCTBYIOIINE YCIOBHS
B IIIKOJIE.

OcBoeHue MPOrpaMMBbI 10 OHOJIOTHH 00ECTIeYHBAET OBJIaICHUE OCHOBAMHU Y4EOHO-UCCIIEI0BATENLCKON AEITEIbHOCTH, HAYYHBIMU METOAAMHU
pElIeHUs Pa3IMYHbIX TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.
N3yuenue 6uonoruu Ha 6a30BOM YpOBHE OpUEHTHUPOBAHO Ha o0ecreueHue 001eo0pa3zoBaTeIbHON U 0OUIEKYIbTYPHOU MOATOTOBKH BBIITYCKHUKOB.
Ha 6a30BoM ypoBHe u3yueHue npeamera «buonorusy», B yacti GOpMUPOBaHUS Y 00YUAIOMIMXCS HAYYHOTO MUPOBO33PEHHUS, OCBOCHUS OOLIEHAYIHBIX
METO/I0B, OCBOEHHS MPAKTUYECKOTO MPUMEHEHHS HAYUYHbIX 3HAHUW, OCHOBAHO HAa MEKIIPEIMETHBIX CBS3AX C MPeAMETaMu 00acTel eCTECTBEHHBIX,
MAaTeMaTHYE€CKUX U TYMAHUTAPHBIX HAYK.

PaGouas nmporpamMma 1o OMOJIOTUYU BKJIIOYACT CJICAYHOIHEC pa3aciibl:
1. IMosicHuTEILHAS 3aIIHCKA.
2. OGH.IEUI XapaKTECpUuCTUKa y‘IC6HOI‘0 npeamMeTa € OnpeaAciICHUCM LeJIeH 1 3a1a4 ero HU3YyUCHUA.



3. Mecro kypca OnoJIoruul B yueOHOM IIJIaHE.

4. Pe3ynbpTaThl OCBOCHHUS Kypca OMOJIOrMH — JIMYHOCTHBIC, IPEIMETHBIC U METalpeIMETHBIC.
5. ConepxaHue Kypca OMOJIOTHH.

6. [Inanupyemsbie pe3yinbTaThl H3Y4SHHS Kypca OMOIOTHH.

7. KanennapHo-TeMaTH4eCKO€E INIAHUPOBAHUE.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-Hay4HOTO 00pa3oBaHMs OMOJIOTHS KaK yUeOHBIN NMpeAMET 3aHUMAET BaXKHOE MECTO B ((OPMUPOBAHUU: HAYYHOU KapTHUHbI
MUpa; QYHKIHOHAIBHON I'PaMOTHOCTH, HEOOXOAUMOM I MOBCEIHEBHOM JKU3HH; HABBIKOB 3/I0pOBOT0 M 0€30I1aCHOTO IS YeJIOBEKa U OKpY’KarolLIel cpebl
o0pa3a )KM3HH; SKOJIOTUYECKOT0 CO3HAHMS; [IEHHOCTHOI'O OTHOIIEHMSI K )KUBOM MPUPOJE U YETIOBEKY; COOCTBEHHOM MO3ULIMU M0 OTHOIIEHUIO K
Ouosnoruueckoit HHGoOpMaIuH, MOTy4aeMoi U3 pa3HbIX HCTOYHUKOB. M3yueHnune Ononoruu co3gaer ycaoBus A1 GOpMUPOBAHUS Y O0yUarOUIUXCs
MHTEJJIEKTYaJbHBIX, TPaXKJAHCKUX, KOMMYHHKAI[MOHHBIX U HH(OPMALIMOHHBIX KOMITETEHIIHUI.

N3ydenne kypca «bHosiorus» B cTapiei MKOJIE HAMPABIECHHO HA PEIIEHUE CIEAYIOIINX 3a1a4:
1) dopmupoBanue cucTeMbl OMOJOTMYECKUX 3HAHUN KaK KOMIIOHEHTa €CTeCTBEHHO-HAyYHOU KapTUHBI MUPA;
2) pa3BUTHE JIUYHOCTU O0yYAIOUINXCS, UX HHTEIJIEKTYyaJ IbHOE U HPAaBCTBEHHOE COBEPILIEHCTBOBaHKE, (GOPMUPOBAHNUE Y HUX TYMAHUCTUYECKUX OTHOUICHUH 1
9KOJIOTMYECKH 11e€71€cO000pa3HOro MOBEJACHUS B ObITY U TPYJOBOH NESATENbHOCTH;
3) BbIpabOTKY NOHMMaHHUS OOLIECTBEHHON MOTPEOHOCTH B Pa3BUTHUH OMOJIOTHH, a TakKe (POPMUPOBAHNE OTHOILIEHUS K OMOJIOTUH KaK BO3MOMXKHOMN
obnactu Oyayiiel MpakTUIeCKOU IeATeTbHOCTH.

Ilesm Guosornueckoro oOpa3oBaHus B cTapiiel mKoje GopMyIHpyIOTCs Ha HECKOIBKUX YPOBHSX: INI00ATbHOM, METANPEIMETHOM, TMYHOCTHOM
U IIPEAMETHOM, Ha YpOBHE TPeOOBaHMI K pe3ysbTaTaM OCBOEHUS COAEP/KAHUS MPEAMETHBIX IPOrPaMM.

I'moGanpHbIe 11eM OMOJIOTrMYECKOro 00pa30BaHus SIBJIAIOTCS OOIMMHU JUIl OCHOBHOM M CTapIlIEH MIKOJIBI M OIPEAEISIOTCS COLUANbHBIMU TPEOOBAHUSIMH,
B TOM YMCJI€ U3MEHEHUEM COLMAJIbHON CUTYalluu pa3BUTUS — POCTOM MH(GOPMALMOHHBIX IIEPETPY30K, U3MEHEHHEM XapaKkTepa U ClocoO0B OOIEeHHs
U COLMAJIbHBIX B3aUMOAEHCTBHM (00BbEMBI U CIIOCOOBI MOTyYeHHUsI MH(POPMAIK OPOKIAIOT Psii 0COOEHHOCTEH pa3BUTHSI COBPEMEHHBIX MOJAPOCTKOB).
HauOouiee npo{yKTUBHBIMHU JJIs1 PELICHUS 33124 Pa3BUTHsI [IOIPOCTKA SIBJIIOTCS COLMOMOpAJIbHAS U MHTEIUIEKTYabHAasl B3POCIOCTb.

ITomumo 3T0Tr0, rNO0GaIbHBIE LEnH GOPMYIUPYIOTCS C YUETOM PACCMOTPEHUS OMOIOIMYECKOI0 00pa30BaHMsI KAk KOMIIOHEHTA CUCTEMbl 00pa30BaHus B

LIEJIOM, [IO3TOMY OHM SBJISIFOTCSI HanboJiee 00IMMH U COUAIBHO 3HAYMMbIMH.

C y4€ToM BbIIIEHA3BAHHBIX [10JIX00B INI00ANIBHBIMU LEIAMHU OHOJIOTHYECKOTO
00pa30BaHus SIBJISIOTCS:
— coLMAJIU3aNMsA 00yUJaroIMXCsl KaK BXOKJEHUE B MUP KYJIbTYPBl U COLIMATIbHBIX OTHOLICHUH, 00ecrieunBarollee BKIIOYEHNE YUalUXCsl B Ty WIH UHYIO
rpynny a100 0OLUIHOCTh — HOCUTEN €€ HOPM, LIEHHOCTE!, OpUEHTAIMH, OCBAaNBAaEMBIX B ITPOLIECCE 3HAKOMCTBA C MUPOM >KUBOW IPUPOIbI;
— NpHOOIIEeHHe K T03HABATEIbHOM KYIbTYpe KaK CUCTeME MO3HaBaTeNbHbIX (HAyYHbIX) LIEHHOCTEH, HAaKOMIJICHHBIX 00IECTBOM B cepe
OMOJIOTUYECKON HAyKH.
ITomuMmo 3TOTO, OMOSIOrHUecKOoe 00pa30BaHUE Ha CTaplIeH CTYNeHH MPU3BAHO O0ECIIEUHTh:
— OPHEHTALMIO B CUCTEME 3THYECKUX HOPM M LIEHHOCTEH OTHOCUTEJILHO METOJIOB, PE3YJIbTATOB U JIOCTHXEHUH COBPEMEHHON OMOJIOTHYECKON HayKH;
— pa3BHUTHe [I03HABATEIIbHBIX KAUeCTB JIMYHOCTH, B TOM YHCJIe MIO3HABATEIbHBIX HHTEPECOB K U3YUEHHIO OOLINX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH U
caMOMY MPOLECCY HAYYHOTO MTO3HAHMUS;



— OBJIAICHUEC y‘-Ie6HO-HO3HaBaTCJIBHbIMI/I 1 HIECHHOCTHO-CMBICJIIOBBIMU KOMIICTCHTHOCTAMM HJISA (bOpMI/IpOBaHI/ISI H03HaBaTe.HBHOI71 nu
HPABCTBEHHOW KYJIbTYPbI, HAY9YHOTO MUPOBO33PEHUS, a TAKIKE METOJIOJOTUEH OUOIOTHYECKOTO YKCIIEPUMEHTA U 3JIEMEHTAPHBIMHI METOIaMU OMOJIOTHIECKUX
HCCIICIOBAHNH;
— (opMHUpPOBaHHUE YKOJOTHUECKOTO CO3HAHUS, LICHHOCTHOTO OTHOIIEHUS K dKHUBOW MPHUPOJIE U YEIOBEKY.
MECTO KYPCA BHUOJIOI'M1 B YYHEBHOM ITJIAHE

KosmgecTBo 4acoB, OTBOMMOE HAa N3y4eHHE OMOJIOTUH B CTApIISH MIKOJIE, 3aBHCUT OT YI€OHOTO IIaHa YTBEP)KJICHHOTO 00pa30BaTeIbHON
opranu3zamueil. JlanHas pabodasi mporpaMma pacCuuTaHa Ha MpoBeAeHNE | yaca KIIaCCHBIX 3aHATUHN B HEACIIO MPU U3YyYEHUH MPEIMETa B TEYCHUE JIBYX JIET
(10 u 11 xmaccer). OOmree yrciio y4eOHbIX 4acoB 3a 2 rojaa o0ydeHus coctasisier 70 4, u3 Hux 35 4 (1 u B Hegeno) B 10 kmacce, 35 1 (1 u B Henmenio) B 11
KJ1acce.

Kypcy Guosioruu Ha cTyrneHu cpeaHero ooiero o0opa3oBaHus IPeAMIeCTBYET Kypc OMOIOTHH, BKITFOYAIOIIHNI dJIEMEHTapHbIE CBECHUS 00
OCHOBHBIX OHOJI0rn4Yeckux o0bekTax. ConepxaHue Kypca OMOJIOTHH B OCHOBHOM 1IKOJIE, CITY>)KUT OCHOBOM JJIs1 U3y4eHUs OOIIMX OMOJIOrHYEeCKUX
3aKOHOMEPHOCTEH, TEOPUi, 3aKOHOB, THIIOTE3 B CTApIIEH IIKOJIE, TJIe 0cO00e 3HAUSHHE MTPHOOPETAIOT
MHUPOBO33pPEHUYECCKHE, TEOPETUICCKUE TIOHSATHS.

Taxum 006paszom, copepkaHnne Kypca OMOJIOTHH B CTapIIeH IIKoJIe, O0Jiee TOJTHO PACKPBIBACT OOIIHe OMOJOTHIECKHUE 3aKOHOMEPHOCTH, TIPOSIBIISTFOIIHECS
Ha Pa3HBIX YPOBHSIX OPTaHU3AIMN KHUBOUW MPUPOJIBI.

PE3VIJIbTATBI OCBOEHHMA KYPCA BHUOJIOT' M

JlesTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKICHUS 001Iero oOpa3oBanusi B 00ydeHnH OMOJIOTHH B CPeIHEH (ITOTHOM) IIIKOJIE IOJDKHA OBITh HANpaBlieHa Ha
JOCTIKEHHE 00YJarOIUMUCS CIEAYIOIUX JJHYHOCTHBIX Pe3yJIbTATOB!
1) peanu3anuy 3THYECKUX YCTAHOBOK MO OTHOIIIEHHIO K OMOJIOTMYECKUM OTKPBITHSIM, UCCIIETOBAHHUSM U HX PE3YIbTaTaM;
2) mpuU3HaHUs BBICOKOH IICHHOCTH JKU3HU BO BCEX €€ MPOSIBIICHUSIX, 3/I0POBbsI CBOCTO M JPYTUX JIFOJCH, peau3alii yCTAHOBOK 3/J0POBOTO 00pa3a KU3HH;
3) chopMHPOBAHHOCTH MMO3HABATEIBLHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJyYeHUE HOBOTO 3HAHUS B 00JIaCTH OMOJIOTHU B CBSI3U C
Oyaymelt mpodecCHOHaTBHOMN ESTETLHOCTHIO WM OBITOBBIMH ITPOOJIEMaMH, CBA3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3JI0POBbBSI U 3KOJIOTHYECKOU
0€301acHOCTH.
MeTtanpeaMeTHBIMHU Pe3yJIbTATAMH OCBOCHUS BBIITYCKHUKAMH CTapIIEH IKOJIbI 0a30BOT0 Kypca OMOJIOTHH SBIISIFOTCS
1) oBnaieHNE COCTABIISIOIMMU UCCIIEI0BATENILCKOM M TPOCKTHOM JICATEIIbHOCTH, BKIIOYasi YMEHUS BUJIETh MPOOJIEMY, CTABUTh BOTIPOCHI,
BBIJIBUT'aTh THIIOTE3bI, JABATh OTPEICICHUS TIOHSATHSIM, KIIACCU(PHUIIMPOBATH, HAOIOJATh, IPOBOIUTH SKCIICPUMEHTHI, JICJIaTh BHIBOJIBI U 3AKITFOUCHHUS,
CTPYKTYpUPOBATh MaTepuai, OOBSICHITh, TOKa3bIBaTh, 3AIIUIIATH CBOU HJICH;
2) ymeHwus paboTaTh ¢ pa3HbIMU HCTOYHUKAMH OMOJIOTHYECKOW MHPOPMALIUK: HAXOIUTh OMOJIOTHYECKYI0 HH(POPMAIIUIO B Pa3IMYHBIX HCTOYHHKAX
(TexcTe yueOHMKA, HAYYHO-TIOMYJIIPHOM TUTEpaType, OUOJIOTHUECKUX CIIOBApSAX M CIPABOYHHMKAX), AHATHU3UPOBATH U OLIEHUBATH WH(OPMAIIUIO,
peoOpa3oBbIBaThH HH(GOPMAIUIO U3 OJTHOM (POPMBI B IPYTYIO;
3) crnocoOHOCTH BBIOMPATH 11EI€BBIE M CMBICIIOBBIE YCTAHOBKH B CBOUX JCUCTBUSAX M MOCTYMKAX MO OTHOIICHHIO K JKUBOM MPUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYXKAIOIIHX;
4) yMeHHUs a[IeKBaTHO UCIOJIH30BaTh peYeBbIC CPEACTBA AJIS AUCKYCCUU U apTyMEHTAIIMU CBOEH MO3UIINH, CPABHUBAThH Pa3HbIE TOUKU
3peHusi, apryMEHTHUPOBATH CBOIO TOUYKY 3pEHUsI, OTCTAUBATh CBOIO MO3HIIUIO.
IIpenmMeTHBIMHU pe3yIbTATAMM OCBOCHHS BBIITYCKHHKAMU CTAPIIEH IIKOJIBI Kypca OMoIoriuy 6a30BOro YPOBHSI SBISIOTCS:



B noznasamenwvnoii (unmennekmyanwvhoii) cgpepe:

1) xapakTepucTuka cofepKaHus ONOJIOTUYECKUX TeOpUll (KIeTOUHAs, SBOIOIMOHHAs Teopus [lapBuna); yueHus Bepraackoro o 6uocdepe;

3aKOHOB MeHiens1, 3aKOHOMEPHOCTEH N3MEHYMBOCTH; BKJIA/1a BBIIAIOIIUXCS YIEHBIX B Pa3BUTHE OMOJIOTUYECKON HAYKH;

2) BBIZICTICHUE CYIIECTBEHHBIX IPU3HAKOB OMOJIOTHUECKUX 00BEKTOB (KIETOK: PACTUTEIBHBIX U )KHBOTHBIX, HOSJICPHBIX U SIICPHBIX, MOJOBBIX U
COMATHUYECKUX; OPTraHU3MOB: OJTHOKJIETOUHBIX U MHOTOKJIETOYHBIX; BUJOB, KOCHCTEM, OMOC(hephl) U MpoIieccoB (0OMEH BEIECTB, PAa3MHOXKEHUE, JACTICHNE
KJIIETKH, OTLIOIOTBOPEHUE, JICHCTBUE HCKYCCTBEHHOTO H €CTECTBEHHOTO 0TOOPOB, GOPMUPOBAHUE TIPUCITOCOOICHHOCTH, 00pa30BaHKE BHIOB, KPYTOBOPOT
BEILIECTB U MPEBPAIICHUS

SHEPruM B IKOCHCTEMax U ouochepe);

3) oObsicHEHUE POJM OMOJIOTHH B (POPMUPOBAHUHU HAYYHOTO MUPOBO33PEHUS; BKJIaa OMOJIOTUUECKUX TEOpU B OPMUPOBAHUE COBPEMEHHON €CTECTBEHHO-
HAyYHOU KapTHUHBI MUPA; OTPHUIIATEIHHOTO BIUSHUS aJIKOTOJISl, HHIKOTHHA, HAPKOTUYECKHUX BEIICCTB HA PAa3BUTHUE YEIIOBEKA; BIIMSHUS MyTar¢HOB

Ha OpPTaHM3M YeJIOBEKa, SKOJOTMIECKUX (PaKTOPOB HA OPraHU3MBbI; IIPUIHH SBOIOIUH, H3MCHICMOCTH BUIOB, HAPYIICHUH Pa3BUTHS

OpPraHU3MOB, HACJIEJICTBEHHBIX 3a00JIEBAHUM, MyTaIlui, YCTOWYMBOCTH U CMEHBI SKOCHCTEM;

4) nmpuBeICHNE JOKA3aTEIbCTB (apryMEHTAIHS ) SIUHCTBA )KUBOK M HEXKUBOU TIPHUPOJIBI, POJICTBA KUBBIX OPraHMU3MOB; B3aUMOCBSI3EH OPraHM3MOB

1 OKPYKAIOIIEH Cpefibl; HEOOXOTUMOCTH COXPAaHEHHUST MHOTOOOpasus BUJIOB;

5) yMeHHE TO0JIb30BaThCsl OMOJIOTUUECKONW TEPMUHOJIOTHEN U CUMBOJIUKOM;

6) perieHue IEMEHTAPHBIX OMOJIOTHYECKUX 3a/1a4; COCTaBJICHUE AIIEMEHTAPHBIX CXEM CKPEITMBAHUS M CXEM MEePEHOCa BEIIECTB U DHEPTUU B SKOCHCTEMAX
(uenu muTaHuUs);

7) onucanue ocoOelt BUIOB 10 MOP(HOIOTHIECKOMY KPUTEPHIO;

8) BBISIBIIEHHE U3MEHYMBOCTHU, IPUCIIOCOOIEHUI OPTaHU3MOB K cpejie OOUTaHMsl, MICTOYHUKOB MYTareHOB B OKpY)Karollen cpejie

(KOCBEHHO), aHTPOTIOT€HHBIX U3MEHEHUH B SKOCHCTEMAaX CBOEH MECTHOCTH; U3MEHEHUI B SKOCHCTEMaX Ha OMOJIOTHUECKUX MOJEIISX;

9) cpaBHeHHE OMOJIOTHYECKIX OOBEKTOB (XMMUYECKHUM COCTAB TeJ KMBOM M HEXKMBOW MPUPOIBI, 3aPOJIBIII YEJIOBEKA M IPYTHX MIIEKOTIUTAIOIIUX,
MIPUPOTHBIE DIKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH ), TPOIIECCOB (€CTECTBEHHBIM M HCKYCCTBEHHBIN OTOOPHI, MOJIOBOE U OECII0JIOE PA3MHOKCHHUS)
1 (OpMyIUPOBKA BHIBOJIOB HA OCHOBE CPaBHEHHMSL.

B yennocmmno-opuenmayuonnoii cghepe:

1) aHanu3 ¥ OI[EHKA Pa3JIMYHBIX TUIIOTE3 CYIIHOCTH KU3HU, TPOUCXOKICHUE YEJIOBEKAa U BOSHUKHOBEHHE JKU3HHU, TTI00ATBHBIX SKOJOTHYECKUX PoOIeM

U IyTel UX peleHusi, HoCaeICTBUNA COOCTBEHHOM AEITETbHOCTH B OKPYKAIOIIEH cpezie; OMosIornueckoit nH(popmanuu, noaydaeMoi U3 pa3HbIX
HCTOYHUKOB;

2) OIIEHKa ATUYECKUX aCMIEKTOB HEKOTOPBIX UCCIIEeI0BaHUI B 001acTU OMOTEXHOJIOTUH (KIIOHHPOBAHHUE, NCKYCCTBEHHOE OIJIOIOTBOPEHHE,

HaIpaBJICHHOE U3MEHEHHE IeHOMA).

B cpepe mpyooeoii deamenvnocmu: OBNaicHUe yMEHUSIMH U HaBBIKAMH TIOCTAHOBKU OMOJIOTMUYECKUX SKCIIEPUMEHTOB U 0OBSCHEHUS X PE3Y/IbTaTOB.

B cpepe puzuueckoit deamenvnocmu: 060cHOBaHNE U COONIOCHNUE MEP NMPOPHUIAKTUKHI BUPYCHBIX 3a00J1€BaHUIA, BPEIHBIX TPUBBIYECK

(kypeHue, ynoTpebieHue aiKkorois, HapKOMaHusl); TPaBUJI IOBEICHUS B OKpYKaroIIei cpere.

COHEPXXAHUE KYPCA BUOJIOT' A
buosiorusi Kak KOMIIEKC HAYK O »KMBOM Npupojae
buonorus xak KOMIUIEKCHas! HayKa, METO/Ibl HAYYHOTO MMO3HAHUS, UCTIONb3yeMble B Ononorun. Cospementnvie Hanpagnenus 6 buonozuu. Poib OHOIOTUU B
(hopMHUpPOBaHUH COBPEMEHHOM HAyYHOU KapTUHBI MUPA, MPAKTUYECKOE 3HAUYCHNE OMOIOTHYECKUX 3HaHUI. bruonorndyeckue cucTeMbl Kak MpeaMeT H3ydeHus
OMONOTHH.



CTpyKTypHBIe H (PYHKIIHOHAJIbHbIC OCHOBBI KU3HU

MounexyinsipHble OCHOBBI )kU3HHM. Heoprannueckue BemiecTa, ux 3HaueHue. OpraHndeckue BelecTna (yriaeBo/bl, JUMU/bI, OCJIKH, HYKIEHHOBbIE
kucinotel, AT®) n ux 3nauenue. buononumepsl. Jpyeue opeanuueckue sewecmea kiemku. Hanomexunonozuu ¢ buonozuu.

[uronorus, MeToabl HUTOJIOTHU. POJIb KIIETOYHOM TEOPUHU B CTAHOBJIEHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHbI Mupa. KileTku npoxapuor
1 dykapuoT. OCHOBHBIC YaCTH U OPTaHOUIBI KIETKH, UX (YHKIHH.

Bupycsl — HekneTouyHas (opma KU3HU, MEpbl MPO(YUIAKTUKHA BUPYCHBIX 3a00JICBaHHIA.

KuznenesrensHoCTh KiIeTKH. [Imactnyeckuit oomen. @orocunTe3, XxeMocuHTe3. brocnuTe3 Oenka. DHepreTHdeckuii oOMeH. XpaHeHue, epeaada
U peanu3alus HaclleICTBeHHON nHpopManuu B kietke. ['enernueckuil koa. ['en, renom. ['enomuxa. Bruanue napkozennvix éewjecme Ha npoyeccol 6
Kiemxke.

Knetounslii nuki: uatepgdasa u aeneHue. Murto3 u Meios, ux 3HaueHue. CoMaTuyecKue 1 MojioBble KIETKH.

Opranusm
Opranusm — eauHOE LIeJIoe.
KusznenestenbHOCTh Opranu3ma. Perymsmus QyHKIui opraHu3Ma, ToMeocTas.

Pasmuosxenne oprann3MoB (6ecrosnioe u mojaoBoe). Cnocobdwvl pazmHodcenus y pacmenuil u scueomusix. THAMBUIyaTbHOE Pa3BUTHE OpPraHu3Ma
(ontorenes). [Ipuunnbl HapyIIeHUH pa3BUTHs. PenpoykTUBHOE 3I0POBhE YEIOBEKA; MOCIEACTBUS BIUSHUS AJIKOTOJISI, HHKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha HMOpHOHAIBHOE pa3BUTHUE uenoBeKa. Kusnennvle Yyukivl pasHulx 2pynn opeaHu3Mos.

['eneTuka, MeTo bl TCHETHKU. [ €HETHYECKasi TEPMHUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HaceACTBeHHOCTH [. Menaens. XpoMocoMHast
Teopust HaciencTBeHHocTU. Onpenenenue noja. ClenjieHHoe ¢ M0JI0M Hacle0BaHHe.

I'enetuka yenoBeka. Hacnencrsennsle 3a00eBaHNs YeJIOBEKa U UX IMPeaynpekIeHre. DTHUECKHUE aCIIeKThl B 00JIaCTH MEIUIIUHCKOM TeHeTHKH.

I'enoTun u cpena. HenacnencrBenHas u3MeHUMBOCTh. HacnencTBeHHast ”3MEeHYMBOCTh. MyTtanuu. MyTareHsl, UX BIMSIHAE HA 3JJ0POBbE YEIIOBEKA.

JloMecTtukanus u cenekuus. Metozpsl cenekiuu. buotexnonorus, e€ HanpaBlIeHUs U MEPCIEKTUBHI pa3Butus. buobezonacrnocme.

Teopus 3BosIONNM

Pa3BuTHe 3BOIIOIIMOHHBIX HJIeH, 3BoItonoHHast Teopus Y. [lapBuna. CuHTeTHuecKas Teopus 3BoJoUnU. CBUIETENIHCTBA HBOJIIOLIMU KUBOM
pupoabl. MUKpO3BOJIOLKS U MakposBoronus. Bun, ero kpurepuu. [lomynanuus — snemMeHTapHas €IMHULIA YBOJIOUUHU. J[BUXKYIITUE CUITBI 3BOTIOIUH, UX
BIIUsIHUE Ha reHo(on monymsuu. HamnpaBiaeHus 3BOTIOIIH.

MHuoroo6pa3ue opraHu3MOB Kak pe3yabTaT 3BOMOIUH. [IpuHIuIbl KiaccuuKaluy, CUCTEMaTHKA.

PasBuTne xu3nm Ha 3emie

['unoTtes3sl mpoucxoxkACHUS )KU3HU Ha 3emuie. OCHOBHBIE 3TaIlbl SBOJIIOLMN OPraHUYECKOro MUpa Ha 3eMiie.

CoBpeMeHHbIE MPECTaBICHUS O MPOUCXOKICHUN YeJIOBEKa. JBOJIIOLMS YeJoBeka (aHTponoreHes). [IBmxkyine cuibl aHTpornoreHe3a. Pacel uenosexa,
WX MPOUCXOXKICHHUE U €UHCTBO.
Opranu3msl U OKPY:KAKIIAA cpeaa

[TpucnocoOneHust OpraHu3MoB K JEHCTBHUIO SKOJIOTHIECKHX (haKTOPOB.

buoreornieHnos. DxocucreMa. PaznooOpasue skocucteM. B3anMooTHOIIIEHUS TOMYIISALUNA Pa3HbIX BUAOB B SKOcHcTeMe. KpyroBopoT BelecTB 1 MOTOK
SHEPTrUM B SKOCUCTEME. Y CTOMYMBOCTh U AMHAMUKA SKocucTeM. [locnencTBus BAUSHUSA 1€ATEIbHOCTH YeI0BEKa Ha dKocucTeMbl. CoxpaHeHue
O01opa3zHo0Opa3us KaKk OCHOBA YCTOMUHUBOCTH IKOCHUCTEMBI.

Ctpykrypa 6uocdepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHOCHEpHI.
Kpyzoeopomsi eeujecms 6 buocgepe.



I'moGanpHbIe aHTPONIOTeHHBIE U3MeHEeHHs B Onocdepe. [IpobiieMbl ycTOHUNBOTO pa3BUTHSL.
Ilepcnexmuebl pazeumus 6UOI02UYECKUX HAYK.

IIpumepHBbIii IepevyeHb JJA00PATOPHBIX H MPAKTHYECKUX PadoT (Ha BLIOOP yuHTeJIsi):

. Ucnionib30Banue pa3inyHbIX METOAOB IIPU U3YYEHUH OHMOJIOTUYECKUX OOBEKTOB.

. TexHrKa MUKPOCKOTIMPOBAHUSI.

. I3ydeHune KIeToK pacTeHHI U KUBOTHBIX O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENaparax U Ux OMUCaHUE.
. [IpuroToBnenue, paccMaTpuBaHue U ONMCAHUE MUKPOINPENApaToB KIETOK pacTEHUI.

. CpaBHEHUE CTPOECHHUSI KJIETOK PACTEHUI, )KUBOTHBIX, TPUOOB U OaKTepuil.

. U3ydeHune ABM>KEHUSI LIUTOTIIA3MBI.

. 3ydeHune mia3moin3a u AEmaa3MoIin3a B KJIETKaxX KOKHIIbI JIyKa.

. U3ydenune pepMEHTaTUBHOIO pacUleIIeHUs: IEPOKCUIA BOJOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KIETKaX.
. OOHapyxeHue OEJIKOB, YIIIEBOAO0B, JUMUIOB C TOMOIIIBIO KAUeCTBEHHBIX PEAKIIUA.

. Bergenenune JIHK.

. I3ydeHune kaTanuTuyeckoil akTHUBHOCTU (hepMEHTOB (Ha MpUMepe aMujIa3bl WM KaTajiasbl).

. Habnmroienne MuTo3a B KileTKax KOHUYMKA KOPEIIKa JIyka Ha TOTOBBIX MUKpOIIpernapaTax.

. I3ydyeHne xpoMocoM Ha FOTOBBIX MUKpOIIpenapaTax.

. I3ydenue craauii Melio3a Ha TOTOBBIX MUKPOTIpEnaparax.

. I3yueHue cTpoeHHs NOJIOBBIX KJIETOK Ha FOTOBBIX MUKpOIIpenapaTax.

. Pemienue aneMeHTapHbIX 3aa4 0 MOJIEKYJISIPHOM OHOJIOTHH.

. BeIsiBIIEHME IPU3HAKOB CXOJICTBA 3apO/IBIIICH YeI0BeKa U APYIUX MO3BOHOUYHBIX KUBOTHBIX KaK JOKAa3aTeIbCTBO MX POJICTBA.
. CocTaBieHHE 3JIEMEHTAPHBIX CXEM CKPEIIUBaHMS.

. Pemienue renernyeckux 3anau.

. I3yuenue pe3ynbTaToB MOHOIMOPUHOTO U JUTMOPHUIHOTO CKPELIUBAHUS Y JPO30(QHIIBL.

. CocTaBneHue 1 aHaINU3 POJOCIOBHBIX YEJIOBEKA.

. I3yueHne n3MeH4YMBOCTH, IOCTPOECHUE BAPUALIMOHHOTO Psiia U BapUALMOHHON KPUBOIL.

. Onucanue Qenorumna.

. CpaBHeHUE BUIOB 110 MOP(OIOTUYECKOMY KPUTEPHIO.

. Onucanue npucrnoco6JeHHOCTH OpraHu3Ma 1 €€ OTHOCUTENBHOIO XapaKTepa.

. BeisiBienue npucnoco01eHnit OpraHu3MOB K BIMSHUIO Pa3JIMYHbIX 9KOJOTHYECKUX (DAKTOPOB.
. CpaBHEeHHE aHATOMUYECKOT'O CTPOEHHs PAaCTEHUH pa3HbIX MECT OOUTaHUSL.

. Metonibl n3MepeHus (pakTopoB Cpeiibl OOMTaHHUs.

. I3ydeHne »K0JIOrMYeCcKUX aJanTalui YeI0BeKa.

. CocTaBiieHME MUILIEBBIX LIETIEH.

. I3ydeHne u onncaHne 3KOCUCTEM CBOEH MECTHOCTH.

. MozienupoBaHue CTPYKTYp U MIPOLIECCOB, IPOUCXOIAUINX B SKOCUCTEMAX.

. OLleHKa aHTPONOTE€HHBIX U3MEHEHHUH B ITPUPOJIE.
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INTAHUPYEMBIE PE3VJIBTATHI U3YUEHUA KYPCA BUOJIOT' A
B pe3yabTaTe u3yuenusi yueOHoOro npeamera «buosiorus» Ha ypoBHe cpeaHero (IMoJIHOro) 00mero o0pa3oBaHus BbIYCKHHUK HA 0230BOM
YPOBHE HAYUHUTCS:
— pacKphIBaTh HA MIPUMEPaxX PoJib OHOIOTHH B (POPMHUPOBAHUH COBPEMEHHON HAyYHOUW KApTUHBI MUPA U B IPAKTHYECKOH JCATEIHHOCTH JIIOJICH;
— TIOHMMATh U ONMCHIBATh B3aNMOCBSI3b MEXK/Iy €CTECTBEHHBIMH HAyKaMH: OMOJIOTUEH, (PU3UKOM, XUMHEH; yCTaHABIUBATH B3AUMOCBSI3h
MPUPOJHBIX SBJICHUI;
— MOHUMATh CMBICII, Pa3JINYaTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEK]Iy OCHOBOTIOJIATAIOIIMMHU OMOJOTUYECKUMHY MOHATUSIMU: KJIETKA, OPTaHU3M,
BH/JI, SKOcUCTeMa, brnocdepa;
— MPOBOJUTH IKCIIEPUMEHTHI TI0 U3YUEHUIO OMOJIOTUUECKUX OOBEKTOB U SIBIICHUN, OOBACHSTH PE3yIbTaThl SKCIIEPUMEHTOB, AHAJIU3UPOBATH
ux, GOPMYJITHPOBATH BHIBOIBI;
— HCIIOJIH30BaTh OCHOBHBIE METO Il HAYYHOTO MO3HAHUS B YU€OHBIX OMOJIOTUYECKUX UCCIIEIOBAHMSIX, TPOBOIUTH SKCIIEPUMEHTHI TI0
M3Y4YEHUIO0 OMOJIOTHYECKUX OOBEKTOB U SIBICHHM, OOBSICHATH PE3YAbTAThl DKCIIEPUMEHTOB, aHATM3UPOBATH UX, (JOPMYIUPOBATH BHIBO/IHI,
— (opmynupoBaTh THMOTE3bI HA OCHOBAHUH MPEIIOKEHHON OMOJIOTHYeCKO MH(GOPMAIIMH U TIPEJIaraTh BAPUAHTHI MPOBEPKH TUIIOTES;
— CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI MEXKTy COOOH MO 3a/JaHHBIM KPUTEPHSIM, JIeTaTh BEIBOIBI M YMO3AKITIOUEHUS Ha OCHOBE CPaBHEHNS,
— 000CHOBBIBATh €IUHCTBO KUBOM M HEKUBOU MTPUPO/IBI, B3AUMOCBS3U OPTaHU3MOB M OKPY)KAOIIEH Cpelbl Ha OCHOBE OMOJIOTHUECKUX TEOPHIA;
— MPUBOJIUTH IPUMEPHI BEIIECTB OCHOBHBIX TPYIII OPraHUYECKUX COSTUHEHUN KIETKHU (OEITKOB, )KUPOB, YIIIEBOIOB, HYKIIEMHOBBIX KHCIIOT);
— pacro3HaBaTh KJIETKHU (MMPOKAPUOT U 3YKAPUOT, PACTEHUN U )KMBOTHBIX) TI0 OTIMCAHUIO, HA CXEMaTHUYECKUX U300paKeHUSIX; YCTaHABINBATh CBS3b
CTpOCHHS ¥ (PYHKIIMIT KOMITOHEHTOB KJIETKHA, 000CHOBBIBATH MHOTOOOpa3He KIETOK;
— OOBACHATH MHOT000Opa3ne OpraHu3MOB, IPUMEHSISI 3BOIIOIUOHHYIO TEOPHIO;
— OOBSCHATH MPUYHHBI HACJIEACTBEHHBIX 3a00JI€BaHNUI;
— BBISBJISITh U3MEHUYUBOCTH Y OPTaHU3MOB; CPABHUBATh HACIEACTBEHHYIO U HEHACIIEACTBEHHYIO H3MEHYUBOCTb;
— BBISABJISITH MOPQoOJIOruueckue, (u3HoI0rnueckre, MoBeIeHYeCKHEe alalTallii OPTaHU3MOB K cpejie OOMTaHUS U IEHCTBHUIO IKOJIOTUYECKUX (PAKTOPOB;
— COCTaBJISITh CXEMBI [IEPEHOCa BEIIECTB U SHEPTHH B SKOCUCTEME (LIEMTH MTUTAHMS);
— IPUBOIUTH JI0OKA3aTEIbCTBA HEOOXOIMMOCTH COXPaHEHUs OMOpa3HOO0pa3usl Uil yCTOMYMBOIO Pa3BUTHUS U OXPaHbl OKPYXKAIOIICH cpebl;
— OILIGHHUBATh JOCTOBEPHOCTH OMOJIOTUYECKOM MH(POPMALIUH, TOTYYEHHON U3 Pa3HbIX UCTOYHHUKOB;
— IPEICTABIATh OMOJOTUYECKYIO0 HH(OPMALIMIO B BII€ TEKCTA, TaONIHUILIbI, TpaduKa, IuarpaMMbl U JIeNIaTh BBIBOIbI HA OCHOBAHUU
MIPEJICTABICHHBIX JTaHHBIX;
— OILIGHUBAThH POJIb TOCTHXKEHUI T'€HETUKHU, CENIEKIINU, OMOTEXHOJIOTUH B MMPAKTUYECKON JESITEIbHOCTH YEeJIOBEKa;
— OOBSCHATH HETATUBHOE BIUSHUE BEIIECTB (JIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB) Ha 3apOIbIIICBOE PAa3BUTHE YETIOBEKA.
BrinyckHUK Ha 0230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYNUTHCSH:
— 0asamv HaAyuHOe 00BACHEHUE OUONO2UYECKUM haKmam, npoyeccam, A6JNeHUsIM, 3aKOHOMEPHOCMAM, UCNOIb3Ys bUuolo2uiecKue meopuu
(K1emoyHy1o, 380II0YUOHHYI0), YueHUue 0 buocdepe, 3aKOHbI HACAIEOCMBEHHOCU, 3AKOHOMEPHOCU USMEHYUBOCU,
— Xapaxmepuzo8amsv co8peMeHHble HaNpagieHus 8 pa3sumu OUOI0SUU, ONUCBIBAMb UX 803MONICHOE UCNONb308AHUE 8 NPAKMUYECKOU 0esimelbHOCMU;
— CPABHUBAMb CROCOOBL OelleHUs KlemKU (MUmo3 u metios),
— pewiams 3a0aqu Ha nocmpoetue gpazmernma emopotul yenu [JHK no npeonoscennomy gppaemenmy nepsoii, uPHK (MPHK) no yuacmky /JHK;



— pewiams 3a0a4u Ha onpeoeienue KOIUuecnmeda XpomMocom 8 COMAMU4ecKUx U noa08blx KIemKax, a maKice 8 KiemKax nepeo Hauaiom oeieHus (metosa
UIU MUMO3a) U NO €20 OKOHYAHUU (0J151 MHO2OKIEMOYHbIX OP2AHU3MOB);

— peuwiamsb ceHemuyecKue 3a0a4u Ha MOHOSUOPUOHOe CKpewusanue, COCMasisims cxemvl MOHOSUOPUOHO2O0 CKPEUWUBAHUS, NPUMEHSIS

3AKOHbI HACIe0CMEEHHOCMU U UCNOIb3YSL OUONI02UYECKYI0 MEPMUHOLO2UIO U CUMBOTIUKY,

— YCManasiueams mun Haciled08anus U Xapakmep nposieieHust NPUHAKA No 3a0AHHOU cxeme pOOOCI08HOU, NPUMEHSISL 3AKOHbL HACIeOCMBEHHOCMU,

— OYeHUBaAmMb pe3yibmanmvl 83aUMOOeNUCMBUsL 4e0BeKa U OKPYJcalowell cpedbl, NPOSHOZUPOBAMb BO3MONCHbIE NOCACOCMBUSL OesIMeNlbHOCMU Yel08eKd
OJIs1 CYUWeCmeo8anusi OMOENbHbIX OUONOSUYECKUX 0O0BEKMO8 U YeablX NPUPOOHLIX COOOWECmS.

Y4yeOHO-TeMaTHYEeCKUH IJIaH o 00meit ouosorum 10-11 kiaace

Tembl (pa3aensr) Koxa-Bo yacos
1.Opranu3smMeHHbIN YPOBEHb 10
2.ITomynsIMOHHO-BUIOBOH YPOBEHb 8
3.9KOCHUCTEeMHBIN YPOBEHB 8
4. buocdepHblil ypOBeHB 9
Hroro: 35

Buasl u popmsbl koHTpoJIs o 6uosornu 10-11 kaace

Tewma. KonuuectBo

uerBepTh|Komuuec|Jlabopato ([Ipaktude | Ixcky |[KonTtpon|JlabopaTtopHble U mpaKTHUECKHE PadOThI
TBO PHBIX CKHUX pcuii. |pHBIE ( Ha3BaHMeE)
4acoB. |pa0bor. pabor. TECTHI




Beenenune

JlaGopaTopHas padora 1« cnonb30BaHUE Pa3TUYHBIX METOJIOB TIPU
M3y4eHUH OMOJIOTMYECKUX 00HEKTOB

JlaGopaTopHas pabota 2 «MeXxaHU3MbI CaMOPETYJISLIUN.

MounekynspHbIid YpOBEHb

1-3

13

JlaGopaTopHas pabota 3 «O0HapyKeHHE
JTUMH 0B, YIIIEBOIOB, OEIKOB C MIOMOIIBI0 KAUeCTBEHHBIX PEaKIHi»

Jlaboparopnast padota 4 «KaTtanurndeckas akTHBHOCTh (PEPMEHTOB (Ha MpUMeEpe
AMUITa3bl)»

Kierounsrit ypoBeHb

3-4

17

JTaGopaTopHas pabdoTa 5 «TexHUKa MUKPOCKOITUPOBAHHS.
«CpaBHEHHE CTPOCHUS KIIETOK PACTEHUH, JKUBOTHBIX TPHOOB U OAKTEpHil 1Mo
MHUKPOCKOIIOM Ha TOTOBBIX MUKpPOIpEnapaTax U uX OMHCaHuey.

JlabopartopHas pabota 6 «HabmoaeHue mia3moin3a 1 JIermia3Moiin3a B KJeTKax
KOXKULIBI JIyKa.

JlaGopaTtopHas pabora 7 «lIpuroroBieHue, paccMaTpUBaHUE U OITHCAHNE
MHUKPOITPENapaToB KJICTOK PaCTECHH.

JlaGopaTopHas padora 8 «HabmromeHne IBMKSHIS IIUTOILUIA3MBI Ha TIPUMEPE
nvcTa 3JI0/1EH».

JlabopaTopHas padota 9«CpaBHEHHE CTPOCHUS KJIETOK PACTCHHM, )KUBOTHBIX,
rprOOB 1 OAKTEPHIi».

[IpakTudeckas padora 1 Pemenne aneMeHTapHBIX 3a/1a49 1O MOJIEKYIISIPHOM
OHOIOTHN.

HToro 3a roa.

35




HOPMbI U KPUTEPUU OLIEHUBAHUA

OueHnBaHue yCTHOTO OTBETa y4aluXxcst

Otmetka "'5" cTaBuTCA B ciiyyae:
1. 3HaHus, MOHUMaHUS, TIIyOMHBI YCBOCHHUSI 00YJarOIUMCs BCETro 00bEMa IMPOrpaMMHOTO MaTepHaia.
2. YMeHHS BBIJICIATH TJIAaBHBIE MTOJIOKEHHSI B U3y4€HHOM MaTepuase, Ha OCHOBaHUH (DaKTOB M MIPUMEPOB 0000IIaTh, AETaTh BEIBOIbI, YCTAHABIIM BATh
MEXIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IPUMEHSET MI0JIyYE€HHbIE 3HAHUS B HE3HAKOMOM CUTYallUH.
3. OrcyrcTBUE OMMOOK U HEJOUYETOB MTPH BOCIIPOU3BEIECHNN U3YUEHHOTO MaTepuala, IIpyU YCTHBIX OTBETAaX YCTPAHEHUE OT/IEIbHBIX HETOUHOCTEN C
MTOMOIIBIO JIOTIOJIHUTENBHBIX BOIIPOCOB YUUTENS], COOIOICHUE KYIbTYPbl YCTHOM peyu.
Otmetka "4":
1. 3HaHMe BCEro M3y4eHHOT0 IPOrPaMMHOTO MaTepHarna.
2. YMeHu# BbIIENSTH IJ1aBHbIE TIOJIOKEHUS B U3y4YEHHOM MaTepuaje, Ha OCHOBaHUU (PaKTOB M MPUMEPOB 000011aTh, 1E/1aTh BbIBO/Ibl, yCTAHABINBATh
BHYTPUIIPEIMETHBIE CBS3H, IPUMEHSTH IMOTY4ECHHbIE 3HAHUS Ha IIPaKTUKE.
3. He3nauutenbHble (Herpyobie) OMMOKY M HEJOUETHI ITPH BOCIIPOM3BEIEHNN U3YUEHHOTO MaTepuaia, COOII0IeHNe OCHOBHBIX IPABHII KYJIbTYpPhl YCTHOM
peun.
OtMmertka "3" (ypoBeHb IPEICTABICHUN, COYETAIOIIUXCS C AJIEMEHTaMU HayYHBIX MOHATHH):
1. 3HaHMe U ycBOEHHE MaTepuaia Ha YypOBHE MUHUMANbHBIX TPeOOBaHUI MPOTrpaMMBbl, 3aTPyAHEHUE IPU CAMOCTOSATEILHOM BOCIIPOU3BEIECHNUH,
HE00X0IMMOCTh HE3HAYUTENILHOM MOMOIIY MPEero1aBaTesl.
2. YMeHue paboTaTh Ha YpOBHE BOCIPOM3BEICHUS, 3aTPYAHEHUS IIPH OTBETAX HAa BUAOM3MEHEHHBIE BOIIPOCHI.
3. Hannuue rpy6oit ommOKH, HECKOJIBKUX HEIPYOBIX NIPH BOCIIPOU3BEIEHUH N3YUYEHHOIO MaTepHasa, He3HAUYUTEIbHOE HECOOII0IEHE OCHOBHBIX ITPABUI
KYJIBTYpbl YCTHON PEUH.
Ormerka "2":
1. 3HaHue U yCBOGHME MaTepHaja Ha ypOBHE HMYKE MUHUMAJIbHBIX TPEOOBAHUI MPOrpaMMBbl, OTAEIbHbIE IPEICTABICHHUS 00 U3yYEeHHOM MaTepuaie.
2. OtcyTrcTBHE yMEHHMH paboTaTh Ha YPOBHE BOCIIPOU3BENICHMS], 3aTPYAHEHHSI IPH OTBETAX HA CTaHAAPTHbIE BOIIPOCHI.
3. Hanmuue HECKOIBbKUX IPYObIX OIIMOO0K, 0OJIBIIOr0 Yyuciia HErpyObIX IPY BOCIPOU3BEIEHUH U3YUYEHHOIO MaTepHala, 3HaYMTeIbHOE HECOOIII0Ie HUue
OCHOBHBIX IIPABUJI KYJIBTYpbl YCTHOW peyH.

OueHka BbINOJHEHUS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

Ormerka "S5" craBuTCS, €CIIN YYCHUK:

1) npaBUIIbHO OMpEAEIHI 1IeIb OIBITA;

2) BBINOJIHWI pabOTy B MOJHOM 00beMe ¢ coOI0IeHHEM He00X0IMMON NOCIEe0BATEIbHOCTH IPOBEICHHS ONBITOB U U3MEPEHMUIA;

3) caMOCTOSITENFHO U pallMOHAILHO BBIOpa U OArOTOBMII JUIS OTbITa HEOOX0IUMMOE 000PYA0BAaHHUE, BCE ONBITHI IIPOBEIT B YCIOBUAX U peXKHUMAX,
o0ecreynBaroIuX MOJyYeHNE Pe3yIbTaTOB U BBIBOJIOB ¢ HAMOOJIbIIIEH TOUHOCTHIO;

4) Hay4HO TPaMOTHO, JJOTMYHO OMucall HaOIroIeH!Us U C(OPMYIIMPOBAJ BHIBOJIBI U3 OMBITA. B mpeicTaBieHHOM O0T4YeTe MPaBUIBHO U aKKYPAaTHO BBIOJIHUIT
BCE 3aIHCH, TAOJIUIbI, PUCYHKH, TPa(UKH, BBIYMCICHUS U CIIENIAN BBIBOJIBI;

5) nposIBASET OpraHU3alMOHHO-TPYIOBBIE YMEHHS (IIOJIEP’KUBAET YUCTOTY pabouero Mecta 1 Mops0K Ha CToJIe, 5KOHOMHO UCIOJIb3YeT PACXOJHbIE
MaTepHabl).

7) KCTIEPUMEHT OCYIIECTBIISIET MO IJIaHy C Y4eTOM TEXHUKU O€30MacHOCTH U NMPaBHII pabOThI C MaTepuaiaMu 1 000pyJOBaHUEM.



OtMmertka "'4" craBuTCS, €CIIM YYEHUK BBINOJIHWI TpeOOBaHMs K oLieHKe "5", HO:
1. OTBIT IPOBOIMII B YCIIOBUSX, HE 00ECTICUMBAIOIINX JJOCTATOYHON TOYHOCTH U3MEPEHUIA;
2. niu ObUIO JOTYIICHO ABa-TPU HEl0YeTa;
3. unu He OoJee OHON HErpyOOii OMMOKY U OJTHOTO HEJ0YeTa,
4. UK SKCIIEPUMEHT MPOBEJEH HE MOJTHOCTHIO;
5. WM B ONIMCaHUM HAOJIIOJIEHUI U3 OIbITa IOMYCTHII HETOUYHOCTH, BBIBO/IbI CZIE€J1aJl HETIOJIHBIE.
Otmerka "3" craBuTcs, €CIIM yUCHUK:
1. mpaBUIIBHO OMIPEIEIIIII IEITb OIBITA; pAOOTY BBHIIIOJHSIET MPABUIBLHO HE MEHEE YeM HAIOJIOBUHY, OJIHAKO 00BEM BBHIITOJHEHHOM YacTH TaKOB, YTO
MIO3BOJISIET MOJIYYUTh IPAaBUIIbHBIE PE3YIbTAThl U BBIBOJIBI [0 OCHOBHBIM, MPUHIMIINAIBHO BaKHBIM 33/1a4aM paboThI;
2. wim noadop odopynoBaHusi, 00BEKTOB, MATEPUAIOB, a TAKXKE PAOOTHI MO0 HaYaTy OTBITA MPOBEN C MOMOIIBIO YUYUTENS; WU B XOJI€ TPOBEICHUS OTIbITA U
M3MepeHui ObUIN AOMYIIEHb! OMUOKY B ONMMCAHUN HAOMIOCHUM, (POPMYIHPOBAaHUY BBIBOJIOB;
3. OTBIT MPOBOJUJICS B HEPALIUOHATIBHBIX YCIOBUSAX, YTO MPUBENIO K MOJIYUYEHHUIO PE3YIbTATOB C OOJIBIIEH MOTPEIIHOCTHIO; MIIM B OTUETE ObLIN JOMYIIEHBI B
oO11eil cI0)KHOCTH He 0oJiee IBYX OIIMOOK (B 3alUCAX €UHMILL, U3MEPEHUSX, B BBIYMCIEHUX, TpaduKax, Tabauuax, cxeMax, v T.J.) He MPU HIUIHAIBHOTO
JUIS TAaHHOU paOOoThI XapakTepa, HO MOBJIMSIBIINUX Ha PE3YJIbTaT BHIMOJIHEHNUS;
4. nomyckaeT TpyOyro OIIMOKY B XOJI€ IKCTIepruMeHTa (B 00BICHEHHH, B 0(DOpMIICHIH pabOThI, B COOJIOIEHUN MPABIII TEXHUKH O€30TIaCHOCTH TpU paboTe ¢
MaTtepuasaMu 1 000pyJ0BaHHEM ), KOTOpasi UCIIPABIIIETCS MO0 TPEOOBAHUIO YUUTEIIS.
Otmerka "2" cTaBUTCSA, €CIU YUCHUK:
1. He onpeAenuIl CaMOCTOSTENBHO 1I€JTb OTIBITA; BHITOJIHII pab0OTy HE MOJHOCTHIO, HE TIOATOTOBUII HYKHO€ 000py/I0BaHNE U 00bEM BHITIOJHEHHO I 4acTH
paloThI HE MO3BOJISIET CAEIATh PAaBUIIBHBIX BBIBOJIOB;
2. WX OTBITHI, U3MEPEHUS, BBIYUCIICHNUS, HAOIIOACHUS IPOU3BOIMIINCH HEMPABUIIBHO;
3. W B X0J1e paboThI U B OTYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUEHHBIC B TPEOOBAHUAX K OIleHKe "3";
4. nomyckaet aBe (1 6osiee) rpyObIe OIMOKHU B XOJI€ SKCIIEPUMEHTA, B 00bSICHEHUH, B OPOPMIICHHUU PaOOTHI, B COOJIIOICHUH MPABIII TEXHU KU O€30TTaCHOCTH
pu pabore ¢ BeliecTBaMu U 000pyJOBaHNUEM, KOTOPbIE HE MOXKET UCIIPABUTh JJaXKe 10 TPEOOBAHUIO YUUTES.
OneHka caMoCTOSITeJIbHBIX NMCbMEHHBIX H KOHTPOJIBHBIX PadoT.
Otmerka "'5" craBuTCA, €CIIM YYCHUK:
1. BImOTHWIT paboTy 0€3 OmnOOK U HEAOUETOB;
2) nonmycTuil He OoJiee OIHOTO HeoYeTa.
Otmerka "4" cTaBUTCA, €CIIM YUSHHUK BBIIOJHUII paObOTy MOJHOCTHIO, HO JOITYCTHII B HEM:
1. ne Gosee oHOM HErpyOOI OMIMOKHM M OJHOTO HEIOYEeTa;
2. nnu He 6oJiee JBYX HEJI0YETOB.
Otmerka "3" craBUTCA, €CIIM YUCHUK MPABUIIBHO BBIIIOJIHUI HE MeHee 2/3 paboThl WK AOIYCTHI:
1. He Gonee IBYX rpyOBIX OLIMOOK;
2. nnu He GoJiee 01HOM IpyOOit U OZJHOM HerpyOol OIMOKH U OJJTHOTO HEJJOUETA;
3. wm He 60Jjiee ABYX-TPeX HErpyObIX OIINOOK;
4. nnu otHOM HerpyOoi OINOKY U TPEX HEJA0UETOB;
5. WM IpH OTCYTCTBUU OLIMOOK, HO NP HAIMYMU YETHIPEX-TISITH HEI0UETOB.
OtMmerka "2" craBUTCS, €CIIN YUCHHUK:
1. omycTHI YKCIIo OMMOOK U HEIOUETOB MPEBOCXOIAIIEe HOPMY, ITPU KOTOPOI MOXKET ObITh BhICTaBJIEHA OlleHKa "3";



2. WM €CITU MPABUIILHO BHITIOIHIII MEHEE MTOJIOBUHBI PAOOTHI.
OueHka BbINOJHEHHS TECTOBBIX PA0OT 10 OMOJIOTUM:

OLICHKA MuHaumMym MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OneHuBaHHe NPOEKTHOI PadoThl M0 0MOJIOTHHI

OO01e TpedoBaHUA K MPOEKTHOW padoTe mo OU0JI0ruH.

[IpencraBisiemblil MPOEKT JIOJIKEH UMETh TUTYJIBHBIN JIUCT C YKa3aHUeM: (paMHUIINU, UMEHH, OTUYECTBA UCTIOJHUTENS U pPyKOBOAUTENS (i) MpoeKTa, Ha3BaHUE
MPOEKTAa, TOJIa HAMCaHus pabOThI, YKa3aHUEM IIeJIeH U 3a7a4 MPOEKTHON pabOTHI.

Coneprxanre MPOEKTHON PabOThI TOJDKHO BKIIOUATh TaKHE Pa3/aeiibl, Kak:

— BBEJICHHE, B KOTOPOM 00OCHOBBIBACTCS aKTyaJIbHOCTh BHIOPAHHOW MJTH PaccMaTpUBAEMOM MPOOIEMBI;
— MECTO ¥ BpPEeMsl BBITIOJTHEHUS PaOOTHI;
— KpaTKOe OMMCAHUE UCIIOIh3YEMbIX METOMK C CChIIKAMH Ha MX aBTOPOB (€CJIM TaKOBbIE HEOOXOIMMBI JJ1s paOOTHI MJIM UCTIOIh30BAJIUChH B HEH);
— CHCTEMaTHU3UpPOBaHHBIC, 00pAOOTAHHBIC PE3YJIbTATHl UCCIICIOBAHMIA;
— BBIBOJIBI, C/ICJIAHHBIC TIOCJIC 3aBEPIICHHS paOOTHI HAJ MPOSKTOM;
— TPaKTUYECKOE HCIOJIH30BAHUE PE3YJIbTATOB MPOEKTA;
— coIMaibHas 3HAYUMOCTh TIPOCKTA,
— mpwioxeHue: Gpotorpadun, CXeMbl, YEPTESIKHU, TepOapPHH, TAOTUIBI CO CTATUCTUICCKUMHU JIAHHBIMH U T.I.
Kputepun oieHKH IPOEKTOB 110 0MOJIOTMH:

— YETKOCTb IOCTABJIECHHOM 1IN U 3a/1a4;

— TEMaTH4YeCcKas aKTyaJIbHOCTh U 00bEM HCIIOJIb30BAaHHOH JINTEPATypHI,

— 000CHOBAaHHOCTH BHIOPAHHBIX METOIUK IS IPOBEIACHUSI UCCIIEI0BAHUM;

— TIOJIHOTA PACKPBITUSI BEIOPAHHOHN TEMbI IPOEKTA;

— 000CHOBAHHOCTH BBIBOJOB U MX COOTBETCTBHE ITOCTABICHHBIM 3a1a4uaM;

— YpOBEHB IPECTABICHHBIX JaHHBIX, TOTYYSHHBIX B X0/I€ UCCIIEOBAHMI BBIOpaHHO MpoOieMbl (00bekTa), X 00padoTKa (Mpu HEOOXOAUMOCTH);
— aHaJIN3 MOJYYCHHBIX JaHHBIX;

— HaJIMyue B paboTe BBIBOJIA WIIM MPAKTHYECKUX PEKOMEHIAIi;



— KadecTBO oopmiieHUs: paboThl (Han4yre GOTOMATEPUAIOB, 3apPUCOBOK, CIHCKA MCIIOJIh3YyEMOH JTUTEPATYphI, TepOAPHBIX MATEPHUAIOB K MTPOEKTaM IO
OOTaHUKE U T.IL.).
KpuTepuu o1leHKH BBICTYIJIEHHS TOKJIATYHKA 0 3alIUTe MPOEKTAa:

— 000CHOBAaHHOCTb CTPYKTYPHI JJOKJIa/a;

— BBIWICHEHHE [VIaBHOTO;

— TIOJIHOTA PAcKpbITHS BHIOPAHHOM TEMATUKU UCCIIEIOBAHUS PH 3aIIUTE;

— HCIOJIb30BaHUE HAIJIAAHO-ULIIOCTPATUBHOIO MAaTepUaa;

— KOMIIETEHTHOCTb, IPYAUPOBAHHOCTh JOKJIaJUHKa (BBICTYINAOLIEr0) U YMEHUE €ro ObICTPO OPUEHTHPOBATHCS B CBOEH paboTe MpU OTBETaX Ha BOIPOCHI,
3aJlaBaeMble KOMHUCCHEN (WIEHAMHM KIOPH WU SKCIIEPTHOW KOMUCCHEN);

— YpOBEHb IPEJICTaBICHUS AOKJIa/a 10 NMPOEKTY (YMEHHE MOJIb30BaThCS MPH U3JI0KEHUH JOKIaJa U OTBETaX Ha BOMPOCHI MaTepuagaMH, MOJYy4eH HBIMHU B
XOJIE UCCIIEIOBAHMS), YETKOCTh U SCHOCTh MPU OTBETaX Ha BCE BO3HMKAIOIIME B XOJE JOKJIaJa BOMPOCHI [0 MPOEKTY, UYTO SBISETCS HEOThEMIIEMBIM
MIOKa3aTeJIeM CaMOCTOSITEIbHOCTHU BBIOJHEHUS pabOThI IO BEHIOPAHHOW TEME.

Jlutepatypa u cpeicTBa 00y4CHUS:

[Tporpamma: IIporpamma mo Guostorun st oOeoOpa3zoBaTenbHbIX MKOJ (cOopHUK bronorus. Paboune nporpammel. [IpenMernast muHus
yueOHNKOB «JInmHMS xm3HMY». 10—11 Kimacchl: yue6. mocooue mist 001meoOpa3oBaTeIbHBIX. OpraHu3anuii: 6a3oBeiii ypoBeHs / B. B. [Taceunuk, I'. T
[Benos, T. M. EbumoBa. — M. : IIpocBemenue, 2017

VYyeonuk: buosorus. O6mias 6uonorus. 10-11 ki.: yueObnuk 11 odmieodpazoBarensHbiX yupexacauit / A.A.Kamenckuii, B.B.ITaceunuk, A.M.Py0moB: -
M., IIpocemienue. 2019 .
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11. Ounuknonenus st nerer. I'nmas. Pen. B. A. Bomonnn.M.: AsanTta+, 2001. — 448 c.
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12. Bepswimn H.M., Kopcynckas B.M. O6mas meronuka npenojasanus ouomnoruu. — M.: IIpocsemenue, 1986.

13. 3axapos B.b, Myctadgun A.I'. O0mmas 6uonorus: TecTsl, Bonpockl, 3aganus. — M.: [Ipocsemenue, 2003.

14. Neanosa T.B., Kanunosa I'.C., Msrkoa A.H. COopHuk 3amanuii mo obmieit 6uonoruu. — M.: IIpocsemenue, 2002.
15. Mumuna H.B. 3aganus 11t camoctosTenbHOM paboTel o o6miei 6nonoruu. 11 kmace. — M.: IIpocsemenue, 1985.
16. [Mumkunckas H.A. I'enetuka u cenexuus: Teopus. 3aganus. Oteersl. — Caparos: Jlunei, 2005.

I[OHOJIHI/ITeJIbHaﬂ JuTeparypa JJid yYaluxcs:

1. M.B.Bricornikast TpeHaxep mo obrieit ononoruu s yganmxes 10-11 kmaccoB u noctynatomux B BY 3wl TpenupoBounsbie 3agauu — Bonrorpan: Yuutens,2005.

2. M.B.Bsicoiikas O6imas 6uonorus 9-11 kiaccel: pa3HOYpOBHEBbBIE YIIPAKHEHHS U TECTOBBIE 3a1anus— Bonrorpa: Yuutens,2008.

3. T.A.Adonuna. [Ipaktuueckoe mocoodue ¢ 3aganusimMu.- M.:Dopym-untpa, 2009

4. T'.U.Jlepuep. Ypoku ouonorun. Obmias 6uonorus. 10-11 kiaccer. TecThl, BOnpockl, 3aaaun.- M.: DkeMo,2005

5. B.B. [Taceunuk ABTOpCKas nmporpamMma cpeaHero (IoIHOro) oomero oopasoranus mo ouonoruu 10-11 xiaccel. — M.: JIpoda 2010

6. M.B. Onmanosuy, H.U. CrapukoBa,E.M. 'amxuera, E. FO.IllemukoBa buomorus 5-11kmaccer:pa3BepHyTOEe TEMAaTHIECKOE IUTaHUpOBaHue — Bonrorpan: Yuurens, 2009
A nosuato mup; [erckas suiuknonenus: Ampuoun. Astop b.®.Ceprees; - M.: 000 «Dupma «Mzmatenscteo ACT»»; OO0 «Actpenby, 2011. — 480 c.: ui.;
JlaGopatopHsiii mpakTukyM. bronorus 6-11 kmace (yaeOHOE DIEKTPOHHOE H3TAHHE).

7. J1.B.Copokuna. TemaTuueckue 3auéThl o ouonorun B 10-11 xnaccax - M.:Cdepa,2008

8. «Enunas xomtexius [udposeix ObpaszoBarenbHbix Pecypcosy (Habop mudpoBEIX pecypcoB K yuebHukam auanu [Tonomapesoit M.H.) (http://school-collection.edu.ru/).

9.www.bio.1lseptember.ru— razera «buonorusy -punokenne K «1 ceHTops».

10.http://bio.1september.ru/urok/ -Marepuansi k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CalT, OBIIM OMyOIuKoBaHbl B rasere "buonorus”. ABropamu caiita
npozenaHa OomnpInast paboTa 1Mo CHCTEMaTU3UPOBAHUIO Ta3€THBIX CTATEH € yUETOM IIKOIBHOM y4eOHOH mporpaMmel 1o peamery "buomorus'.

11. www.bio.nature.ru — Hay4nbie HOBOCTH OHOIOTUH
12.http://ebio.ru/ - Dnexkrponusiii yueOHUK «bronorusy. Comep Ut Bce pasaeibl ONOIOTHi: OOTAHHUKY, 300JI0THIO, AHATOMHUIO U (PM3UOJIOTHIO YETOBEKA, OCHOBBI
[IUTOJIOTHH U TEHETHKH, SBOJIIOIIMOHHYIO TEOPHIO M SKOJOTHIO. MOKET OBITh PEKOMEHIOBAH YUAIMMCSI TSI CAMOCTOSTEILHON paboTHI.

13.http://www.gbmt.ru/ - TocynapctBennbiiit buonorunueckuit myseit um. K. A. TumupsizeBa. Bupryanbhbie skckypeuu: JKuBoTHbie B Mudax u jierenaax, JKuBorHbie-
crpoutenu, 3a60Ta 0 moromcTBe, OnacHsie )KUBOTHBIE. [{ndpoBbie Komuu (HOHIA My3est MOTYT OBITh HCIIOJIb30BaHbI B KAYECTBE HILTIO CTPALIHIA
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http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
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Kanenoapno - memamuueckoe nnanuposanue «<bHOJIOIHA.10 — 11 KNIACC»
2 yaca B HeJIeJIl0, Bcero 68 u .
(YueOnuk: buonorus.Uenosek. O6mias 6uonorus. 10-11 ki.: yueOHuk 1is odieodpazoBarenbHbix yupexaenuii / A.A.Kamenckuii, B.B.ITaceunuk,
A.M.Py6rioB: - M., [IpocBemenue. 2019»)
KanengapHo - TeMaTHyeckoe IJIaHHpPoBaHue 1o duosoruu 8 kiaace (69 yacon)

Ne | Tema ypoka KouunyecTBo Jdara npoBenenust

m\ 4acoB ypoka (ITo mnany) Mara

n

Inan dakr Oo6opynoBanne
Touku Pocra
I'naBa 3. CtpoeHue opranuzma
1 | OGmwuii 0630p opranu3Ma yenoBeKa 1
2 | KnerouHoe cTpoeHHEe OpraHu3mMa 1 CaetoBoil IU(poBOi
mukpockor.IIpenapa
THI.

3 | Tkanm 1 CaetoBoil IU(poBOi
JI. P. Nol Mukpockor.[Ipenapa
«M3y4yeHne MUKPOCKONINYECKOT0 CTPOEHUSI THI.

TKaHel OPraHu3Ma 4eJ10BeKa»

3 | HepBHas tkanb. Pednekropnas perynsmus 1
JI. P No2., «MurarejibHbIH U KOJIEHHbII
pedexc»

I'naBa 4. HepBHas cucrema

4 | 3nayeHUe HEPBHOUM CHUCTEMBI 1

5 Crpoenue HepBHOI cucTemMbl. CIMHHOW MO3T 1

6 | CrpoeHue rojIoOBHOTO MO3ra. 1
JI. PNe 3 «IlanbuenocoBasi npoda n
0COOEHHOCTH JABHKeHHH, CBA3aHHBIX C
(GYHKIMSAMH MO3:KeUKa U CPeHEro Mo3ra

I'1aBa S. DHIOKpHHHAA CHCTEMA

7 | Ponb 3HIOKPUHHOHN perynsuu 1

8 | dyHKIus Kene3 BHYTPEHHEH cekpelnn 1




KonTposabHnas pabora no remam: «HepBHasi n 1
JHAOKPHHHAS CHCTEMbD»

I'naBa 6. OnopHo-IBUraTeIbHAS CHCTEMA

10 | 3HavyeHue ONMOPHO-ABUTATEIHHOTO aMIapara, ero 1 CaertoBoil IU(poBoOii
coctaB. CTpoeHue KocTen MUKPOCKOTI.
JI. P. Ne 4 «MuKpocKonuieckoe cTpoeHue I'otoBBIE
KOCTH» MUKpONpenapaThl.

11 | Cxener yenoBeka. OceBoil CKeNeT U CKeJleT 1
koHeyHocTel CoelnHEeHne KOCTEM.

12 | Ctpoenwne M. O630p MBIIII] YeIOBEKA 1
JLP. Ne5«MpIIIbI 4eJI0BEYECKOI0 TEJIa)

13 | PaGoTa CKeJIEeTHBIX MBIIIIL H UX PETYIISIIHS 1
JI. P. Ne 6 «BbisiBJ1eHH € IIJIOCKOCTOIMS

14 | Hapymienust onopHO-/IBUraTeIbHOM CHCTEMBI 1
JI. P. Ne 7 «BbisiBJIeHHEe HAPYILICHHH OCAHKW))

15 | IlepBas momoIb npu ymubax, nmepeaomMax Kocten u 1
BBIBHXaX CyCTaBOB

16 | KonrpoabHas padora 1 IToBTOPHTH
Teme: «ONOpHO-IBUTaTeIbHASA CHCTEMAa» KOHCIIEKTBbI

I'naB 7. BHyTpeHHsIsI cpe/ia Opraiusma
17 KpoBb 1 ocTanbHbIe KOMIIOHEHTBI BHYTPEHHEH 1 Hudposas
Cpelbl OpraHuszMa JaopaTopus
JI. P. No 8§ «PaccmaTpuBaHue KPOBH YeJI0OBeKa U
JISITYHIKYU M0/ MUKPOCKOIIOM»
18 boprba opranusma c undexuueit. Ummynurer 1
I'naBa 8. KpoBeHocHasi m imMparnyeckue CHCTEMbI

19 | Kpyru kpoBooOpareHus 1

20 | Crpoenue u pabora cepaua 1 [udposas
JI. P. Ne 9 «Onpenenenne CKOpOCTH KPOBOTOKA Ja0paTopus
B COCY/1aX HOI'TEBOI'0 JI0KaY.

21 | JIBmxkeHue KpOBH MO cocynam. Perymsauus 1

KPOBOCHA0KESHHSI




JI. P. Ne 10
«Ilo107keHNe BEHO3HBIX KJIANIAHOB B ONYLIECHHOM
U NOJAHSITOH pyKe».

22 | I'uruena . IlepBas moMo1p npu 3a00JI€BaHUSIX 1 [udposas
cepaia U cocyioB naboparopust
JLP. Ne 11« Tloncuer myabca u A\Jl 1o u nocJie ounosorus
HATPY3KH».

24 | TlepBast mOMOIIH IPU KPOBOTEUECHUSIX 1

I'nasa 8. /Ibixanue

25 | MexaHu3M BJI0Xa M BbIIOXA. Perynsius qpIxaHus. 1 [Mudposas

Oxpana BO3QYyIIHOW Cpe/Ibl nmabopaTopust
OomosIoTHsI

26 | OyHKIIMOHAIBHBIC BO3MOXXHOCTH JIBIXaTSIIbHON 1 Hudposas
cucTeMbl. boJie3HU U TpaBMBI OPraHOB JBIXaHUS: UX naboparopust
npoduIaKTHKa, TepBasi IOMOIIIb. onosorust
JI. P. Nel2"VI3amepenne obxBata rpyJHOU KIETKU B
COCTOSIHMM BJJOXa M BbIIOXA"

I'naBa 9. [InmeBapenue .

27 | [lumeBapeHue B pOTOBOM MOJIOCTH. 1 Hudposas
JI. P Ne 13 nabopaTopus
"N3yuenue nerictBusi GEPMEHTOB CIIFOHBI Ha onoJsorus
Kpaxmain"

I'naBa 10. O6MeH BelecTB U YIHEPTUU.

28 | OOMeH BelecTB U SHEPTHH — OCHOBHOE CBOMCTBO 1
BCEX JKUBBIX CYIIIECTB

29 | DHepro3aTpaThl YEIOBEKA U MUIIEBON PalMOH 1
JI. P. Ne 14 «CocTaBiieHne MUIEBBLIX PAIIHOHOB
B 3aBHCHMOCTH OT JHEprozarpar»

I'maBa 12. AnainsaTopbl. Oprasbl 4yBCTB.

30 | Ananmu3zaTopsl 1

31 | 3puTenbHBIN aHATU3ATOP JIL. 1

P.No 15«3yyenne n3MeHeHHUi padoThl 3pauKa»

I'maBa 13. Beiciiasi HepBHasi JeATEJbHOCTD




32 | BpoxaeHHbIe U IPHOOPETEHHBIE TPOTPaMMBbI 1

noseaenusa JI. P. Ne 16

«BbIpa0oTKa HABBIKA 3ePKAJTBHOIO
NUCHhMA»

33 | Boms. Omouuu. Banmanue 1

JI. P. Ne 17

«H3mepenue uynciaa KojiedaHuii oopasa

yCe4eHHO NMMPAMM/IbI B PA3HBIX YCIOBHAX»

I'naBa 14. UnauBuayasbHOe pa3BUTHE OPraHu3Ma

34 | Kuznennsle nukibl. Pa3MHOKEHUE U pa3BUTHE 1

pebenka. UHTepechl, CKIIOHHOCTH,
CrIOCOOHOCTH

O01as ouoJsiorus

No Tema ypoka/ Tun ypoka O0yu-cs ¢ Ilnanupyemble 06pa3oBaTeibHbIE Pe3yIbTAThI
n/n OB3 (8B cooTBercTBHM ¢ PI'OC) Aata
npeaMeTHbIe MeTanpeIMeTHbIe JMYHOCTHbBIE IJIaH dakr
YV
54.)
buonorus B cucreme Hayk Nmets Onpeaensite MECTO Bocnurtanue y
Beoonwiii MPEJICTABIICHUE O Omonornu B CUCTEME HAYK. yJaImxcs 4yBCTBa
Axmyanusayus snanui Ouosioruu, kak Hayke | OleHuBaTh BKIan rOpJ0CTH 32
35 0 KUBOM MIPUPOJIEC; O Pa3IMYHBIX YICHBIX- POCCHUICKYIO
npodeccusx, OMOJIOTrOB B PAa3BUTHE HAYKH 6HMOJIOTUYECKYIO
CBSI3aHHBIX C Ouonorun HAyKYy.
6uoJjioruein; oo .
N Briaensite OCHOBHBIE IMo3HaBare/ILHBIA
36 | OObeKT u3yueHus: OMOJIOTHN YPOBHEBOM | verom Guonormueckux HHTCPOC K CORCTRCHHBM
OpraHM3allMi KUBOH | o000 o
beceoa c anemenmamu obvacuenus, HayKam.

cocmaejieHue ma6ﬂu14bl

MPUPOJIBI.

3HaHue OHOJIOTH-
YEeCKUX HayK U
00BEKTOB UX U3Y-
YyeHMUs. 3HAHUE

OOBsICHATH 3HAUCHHE
OMoNMOruy 111 MTOHUMAaHHS
Hay4YHOW KapTUHBI MHPa

CocraBiieHre Ha OCHOBE
paboThI

Ilonnmanne MHO-
roo0pasuisi ¥ €IMHCTBA

YKUBOM IIPUPOJIbI HA
OCHOBAHUU 3HAHUM O




37 | MeTopl HAyYHOTO MPU3HAKOB KUBBIX C y4eOHUKOM U JPYyTUMU TIPU3HAKAX KHUBOTO.
HO3HAHUA B OMOJIOTHUU OpPraHMu3MOB, YMCHHUC I/IHCI)OpMaLII/IOHHBIMI/I P
JaBaTh UM HUCTOYHHUKaAMH CXCMBI, canu3annun
JlabopaTopuas pabora 1 XapaKTEPUCTHUKY. PAaCKpBIBAIOIICH STAIlbI DTHHCCKIX YCTATOBOK
«Mcnob30BanKe PasIMYHbIX PasnuycHie 065h- IPOBECHUS 1610 OTHOIICHHIO K
. HOJIOTHYECKUM
MeTO/10B NpH CKTOB KHBOI I HAyYHOTO WCCIICIOBAHUS U
U3yYeHUH OMOJIOTHYECKUX HE)KUBOU TIPHUPOJIHI. ;X B3aUMOCBASE. OTKPDITHAM,
MEHHE OTIPEICTISITh 1IEJTh
00LEKTOB 3uanme u pea I HUCCIICIOBAHUAM U UX
Kombunupoeannwiil. 6 YpOKa 1 CTABUTDH 3a/1a4H, pesyiibTaTam;
COOJIIONICHUE IPABUIT | 1o Gx 6 iMbIe 1151 €€
38 | buonoruveckune CUCTEMBI 6 6
b paboThI B KaOWHETE OCTIIKCHIS
M UX CBOUCTBA 6 )
HOJIOTHH YMeHune BOCIpUHUMATD
JlaGopaTopHuasi pa6ora 2
«MexaHM3MBbI CAMOPEryJIsiiium». HH(OPMALMIO HA CITYX,
Kombunuposannuii. paboTars B cocTaBe
39 | Obo6maromuii ypok no teme: TBOPHCCKIX TPYITIL.
«buoJiorust B cucreMe HayK.
MeToabl HAYYHOT 0
MO3HAHMSA B OMOJIOTHM»
(xoHTpOJIBLHBIN TecT 1)
Ypok 0bobwenus u cucmemamuzayuu
3HaHUU
MouJiekyasipublii ypoBeHnb (13 4.)
MonexkyasapHbIi ypOBEHb: 3HaTh OCHOBHBIE Onpenenstb Npeamer, YMeTh 0OBSICHSTD
40 | oOmias xapakTepUCTHKA METOIbI U3yUCHUS 347241 U METO/IbI HEO0OXOMMOCTh
KJICTKU; UMETh JCCIe0BaHMs uTosoryy | 3HAHHH O KICTOYHOM
YPOK U3YYEHUA U NePpeUHHOCO 3aKpenleHus Hpe,Z[CTaBJ'IeHI/Ie 0 TeOpI/II/I hing:
sHanuil KaK HayKH.
MOJIEKYJIIPHOM 06 MOHUMAaHHUSI €JUHCTBA
Heoprannueckue BemiecTna: YPOBHE OpraHU3aLu bSICHATH 3HAYCHUE CTpOCHHUS 1
41 2(’;[2’ CoJIn § YKHMBOTO. LHTOJOTHIeCKUX (YHKIIMOHMPOBAHUS
OMOUHUPOBAHHBIU.
P 3HaTh COCTaB, HCCHeﬂOB%HHH AT OpraHNYecKoro MUpa.
cTpoene i dyHKIHH pa3BUTHS OMOJOTUH U o
42 Jlunuael, UX cTpoeHue U QYHKIIHH. OpraHYecKuX JIPYTUX OMOTOTUIECKHIX BJIaJICHUC
HayK WHTEJIEKTYaIbHbIMU
BEIIECTB, BXOIAIINX B :
Kombunuposannuiii OOBSICHATD 3HaYECHUE YMCHUAMU:




43

VYrieBoasl, UX CTPOCHUE U
byHKIHH.

Kombunuposannviii

44

benku, cocraB u cTpyKTypa.
Kombunuposannwiil , 6b160pounas
nposepka mempadoell

45

benku. @ynkuuu 6enkoB

KomOnHMpoBaHHBbIH

46

JlabopaTopnas padora 3
«O0Hnapy:xeHue

Jlunuaos, yriieBoaoB, 6€JIKOB C
MOMOIILI0 KA4YeCTBEHHBIX
peakuuii»

YPOK —NpaKmuxym

47

®epmenTsl - bruonornueckue
KaTaJIn3aToPBI.
JlaGoparopuas padora 4
«KaraauTnueckas
AKTHBHOCTb (pepMeHTOB (Ha
npumepe

aMuJIa3bl)»

Kombunuposannulii

48

O0o0marommii ypok 1o reme
«XHMMHYeCKHIi COCTAB KJIETKI»

(KOHTPOJILHBIM TECT 2)
Ypox 0bobwenus u cucmemamuzayuu
SHaHUU

50

HYKJ'ICI/IHOBBIC KHUCJIOTHI:
JIHK n PHK

Kombunuposannviii

COCTaB JXUBOIO;

3HaTh ONPEJIEIIEHNE
OCHOBOIIOJIAT AIOIIUX
IIOHATUN:

aTOMBI U MOJIEKYIIBI,
OpraHUYecKue u
HEOpraHU4YecKue
BELIECTBA,
KOBaJICHTHAs

CBSI3b,
MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI,
OHOTIOIMMEDHI:
TOMOIIOJIUMEPHI 1
reTepOnoINMEpPHI.

OcobenHocTn
XAMHAYECKOTO COCTaBa
JKUBBIX OPTaHU3MOB.

Heoprannueckue u
BelecTBa. Poab BOJIEL,
MUHEpaJIbHBIX COJICH
B OpraHu3Me.

OcobenHocT
XAMHAYECKOTO COCTAaBA
JKUBBIX OPIaHU3MOB.

Opranunueckue
BelecTBa. Poib
YTJIEBOJIOB, JIMIHJIOB,
0eNKOB, HYKIIENHOBBIX
kuciaot, ATO B
OpraHusme

Mexann3m gericTBus
KaTaJu3aTopoB B

KJIETOYHOU T€OPUU ISt
pa3BUTHSI OMOJIOTUH
CpaBHHMBATh XUMUYECKUN
COCTaB KUBBIX
OPraHu3MOB H Tl
HEXUBOU IIPUPOBL,
JIeIaTh BBIBOBI HA OCHOBE
cpaBHeHUsI. OOBSACHATD
pOJIb HEOPTAaHUYECKUX U
OpraHuYeCcKUX

BEIIIECTB B KJIETKE
XapakTepru3oBaTh KIETKY

KaK CTPYKTYPHYIO €AUHUITY
JKHABOTO.

Pa3BuTre no3HaBaTenbHOTO
WHTEpeca K

W3Y4YEHUIO0 OMOJIOTHHU U
MEXITPEAMETHBIX

3HAHUU MPU U3YYCHUU
Marepuana o

XUMUYECKUX CBA3SX B
MOJIEKYJIaX BEUIECTB,
HCKYCCTBEHHOM I1OJy4YEHUHU
OpraHnYeCKUX

BELLECTB U [Ip.

Pemenne Ononornyeckux
3a/1a4 B [EISIX
noarotosku Kk EI'D.

HpOBO)II/ITL OHOJIOTHYCCKHE
HUCCICA0BaHUA U OCJIATh
BBIBOJbI HA OCHOBC
IMMOJIYYCHHBIX PC3YJIbTATOB.

JIOKa3bIBaTh, CTPOUTH
paccyxJIeHus,
aHAM3UPOBATh,
JIeTIaTh BBIBOJIBL.

CdpopMHupoBaHHOCTH
IIO3HABATCIIBHBIX
UHTEPECOB U
MOTHBOB,
HaHpaBJ'IeHHI)IX Ha
HsyquHe TCMBI.
Bnanenune
COCTAaBJIAIOIUMHU
yueOHo-
HCCIIEN0BATEIbCKOU
JIeITEIBHOCTRIO.

YMeTb 00BSACHSITE U
MIPUMEHSATH 3HAHUS B
MPaKTUYECKOU
JIeITEeIbHOCTH

VBaxXHUTEIBHO
OTHOCHUTBCS K
YUHUTEIIO U
OJTHOKJIACCHUKAM.

HaxoauTte BbIXOI U3
CIIOPHBIX CHTYAIIH.

Kputnunoe
OTHOIICHHE K CBOUM
MOCTYTIKaM,
0CO3HaHME
OTBETCTBEHHOCTH 32
WX MOCJIEICTBUSI.
[Tonnmanue 3HaYCHUS
oOyueHus ais




51

AT® u apyrue HyKI€OTHIBI.
Buramuns!
Kombunuposannviii

XUMHNYCCKHUX
peakuusx. DHeprus
AaKTHUBaIluu.
Crpoenue depmenTa:

[IpuMeHsTH MOAENN M CXEMBI
IUIL  pelieHus y4eOHBIX U
MO3HaBaTEIbHBIX 33/a4;

HOBCEIHEBHOU KU3HU.

52 | Bupycsl AKTHBHBIN LIEHTP, Braners npuéman dopMupoBaHue
Komb 7 cybcrpatHas grigiigrbz::;?zﬂé IIJIaHBI - COOCTBEHHOJ
. CHEHPUIHOCTD. KOHCIIEKTHI TI0 pe3yJibTaTam HO3UIINH TIO
KodepmenTsr. uresms; KTaccuuiuposary | OTHOLICHHIO K -
Otnnynst pepmentoB | BBIGHPATH KPHTEPHHU LIS Ouooruueckon
OT XUMUYECKUX KacCHHKAIIH. I/IHq)opMauHVH,
KaTaJIn3aTOPOB. MOJTy9aeMOi
53 | Obo6marmmmii ypok mo reme benku-aktuBaropsl u U3 pa3HbIX
«MoJiekyJIsIpHBIH YPOBEHb Oenku- HCTOYHUKOB.
OPraHM3alH )KUBOM NPUPOIBI» HHTHOUTOPBI Pazsurne
(KOHTPOJILHBII TecT 3) 1103HaBaTEILHOTO
Vpox 0606wenus u cucmemamuzayuu 3HaTh O BUpycax Kak HHTEpECa IIpU
SHanuil HEKJIETOYHBIX opMax U3yUCHUH
KHU3HU. JOTIOJTHUTEITHHOTO
MaTepuana
ydaeOHUKa
Kuerounwlii ypoBenn (17 4.)
54 | KitletouHslii ypoBeHb: 0011as 3HaTh OCHOBHBIE Onpenensite npeamer, YMeTb 0OBICHATH

xapakrepuctuka. Kinerounas
Teopus

JladopaTopHas pa6ora 5
TexHUKa MUKPOCKOITUPOBAHUS
«CpaBHeHHe CTPOCHUS KJIETOK
pacTeHuii, )KUBOTHBIX

rpu0oB u 0aKTepuii noj
MHKPOCKOIIOM Ha

rOTOBBIX MHUKPOIpenaparax u ux
ONMUCAHUEY.

MCTOABI U3YUCHUA
KJICTKH, OCHOBHBIC
ITOJIOKCHUA
KJICTOYHOMH TCOPUHU,
HMCTb IPCACTABJICHUC
0 KJICTOYHOM YPOBHC
OpraHu3alvn KUBOT'O

Onpenenenue
OCHOBOIIOJIAT AFOIINX
TTOHSITHIA:

3aJa41 U METObI
HCCICA0BaHHUs HUTOJIOTNHN
KaK HayKH.

OOBACHATE 3HAYEHUE
IIUTOJIOTHYSCKUX
HUCCIeO0BaHUN I
pa3BUTHS OMOJOTUH U
JIPYTUX OMOTOTUIECKHIX

HayK

HEe00XOIUMOCTh
3HAHWM O KIETOYHOM
TEOPHUH JIJIS
MOHUMAaHUS €JUHCTBA
CTPOCHHS U
(GYHKIIMOHUPOBAHUS
OPraHu4YeCcKoOro MHpa.

OBnageHue
MHTEJUIEKTYaJIbHbIMU
YMEHUSAMU:
JI0OKa3bIBaTh, CTPOUTH




Beoonwiil. Axmyanuzayus 3Hanutl
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CtpoeHue KIETKH.

Knerounas memOpana.
IMuTtormasma. Kietounsrit
ueHTp. Lurockener
JlabopaTopHas pa6ora 6
«Hao/onenue

IJIA3MOJIN3a U JelJIa3MoJI13a B
KJIETKAX

KOKHIBI JIYKa».

Beceoa

56

Pu6ocomsr. SAnpo
OHIOIUIa3MaTHYECKasI CETh.

Kombunuposannulil.

57

Bakyonu. Kommeke I'onbmku.
JIN30COMBEL.

JlaGoparopHasi padora 7
«IIpurorosjienue,
paccMaTpuBaHHMe U ONMCAHUE
MHKPOIPenapaTroB KJIETOK

pacTeHuii».
Kombunuposannwiii.

58

Mutoxoupun. [Inactuapl.
Opranousl ABrxkeHus. Kinerounbie
BKJIIOUCHHS.

JlaGopatopHas padora 8
«Habawaenne

JBHKEHHS IHUTOIJIA3MBI HA
npuMepe JHCTa

IIUTOJIOT U, METOJIBI
U3YUYCHHS KIICTKH,
YABTPAEHTPUPYTHPO
BaHUE, KJICTOYHAs
TEOpHSL.

3HaTh 0COOEHHOCTH
CTPOCHUS KIETKU
9YKapHOT U
POKapHOT.

CtpoeHnue KIETKH.
CxomcTBO
MIPUHIIAIIOB
MTOCTPOCHHMSI KJICTKH.
OCHOBHBIE YaCTH U
OpTraHOUIBI KIIETKH,

ux QyHKIIUA

Onpenenenue
OCHOBOITOJIAraroIINX
TTOHATHH,
XapaKTEPHU3YIOUTUX
0COOEHHOCTH
CTPOCHHS OPraHOUIOB
KJIETKH.

3Hath 00 0OMeHe
BEILIECTB U
IpPEeBpaIlCHHE
SHEPrUHU KaK OCHOBE
JKU3HEIEATEILHOCTH
KJIETKH.

HNwmets
IIPEACTABIIEHUE O
reHe, KOJIOHe,
aHTHKOJIOHE,
TPUILIETE, 3HATH

OO0BICHATH 3HAUCHUE
KJIETOYHOU T€OPUU ISl
pa3BUTHS OMOJIOTUH

XapakTepru3oBaTh KIETKY

KaK CTPYKTYPHYIO
€IMHHUILLY )KUBOTO.

BrienaTs cynecTBeHHbIE
IIPU3HAKU CTPOCHUS
KJIETKH.

Paznnuath Ha Tabnumax u
TOTOBBIX
MHUKpOIpenaparax
OCHOBHEIE YaCTH U
OpraHoOU bl KJICTKH.

HaOmromates ¥ OIKUCHIBATH
KJIETKH Ha TOTOBBIX
MHUKpOIpenaparax

OOBACHATE OCOOEHHOCTH
KJICTOYHOTO CTPOCHHS
OpraHu3MOB. BBISBIIATH
B3aUMOCBSI3H MEXKTY
CTpOCHUEM M (DYHKIIUSIMHU
KJIETOK.

HpOBOI[I/ITL OHOJIOTHYCCKHE
HUCCICA0OBaHUA U OCJIATh
BBIBOJbI HA OCHOBC
IMMOJIYYCHHBIX PE3YIIbTATOB.

paccyxaeHus,
aHAM3UPOBATh,
JIeTIaTh BBIBOJIBL.

CdopMHupoBaHHOCTH
IIO3HABATCIIBHBIX
UHTEPECOB U
MOTHBOB,
HaHpaBJIeHHBIX Ha
HsyquHe TCMBI.
Bnanenune
COCTAaBJIAIOIUMHU
yueOHo-
HCCIEN0BATEIbCKOU
JIeITEIBHOCTRIO.

YMeTb 00BSACHSITE U
MIPUMEHATH 3HAHUS B
MPaAKTUYECKOU
IeITEeIbHOCTH

VBaxXHUTEIBHO
OTHOCHUTBLCS K
YUHUTEIIO U
OJTHOKJIACCHUKAM.

HaxonuTe BeIXO U3
CIIOPHBIX CUTYaITUH.

IIponykruBHOE
oO1enue u
B3aMMOJICHCTBHE

B Ipo1ecce
COBMECTHOHU yueOHOH
JIeSITEIIbHOCTH C
YYETOM MO3ULUHU

JPYrux




3J0ACH>.

Kombunuposannwiil.

59

OCOOEHHOCTH CTPOEHUS KIETOK
MIPOKAPHOTOB U

9YKapHOTOB.

JlabopaTopHnas pa6ora 9
«CpaBHeHue

CTPOEeHHs KJIETOK pacTeHMii,
JKUBOTHBIX,

rpu0oB u 6aKTepuin».

Kombunuposanmuwiii

60

O06o0maromuii ypoxk mo reme
«OCco0eHHOCTH CTPOEHUS KJIETOK
KUBBIX OPTraHU3MOB»

(KOHTPOJILHBIH TeCT 4)
Ypok 0bobwenus u cucmemamuzayuu
3HaHUU

61

OOMeH BelecTB U MPEBPaIlCHHE
SHEPTUH B KIICTKE.

Ypok uzyuenus u nepsuunozo 3axpennenus
SHAHULL.

62

DHepreTUYeCKuii 0OMEH B KJICTKE.
Kombunuposannwiii.

63

THIbI KJIETOYHOTO MUTAHUS.

DOTOCHHTE3 U XEMOCUHTES.
Kombunuposannwiil.

0COOEHHOCTH
POIIECCOB
TpaHCHSIL[I/II/I nu
TPaHCKPUIILIUH.

3HaTh CIIOCOOBI
IIMTAHUA OpFaHI/I3MOB.

Nmetn
MPE/ICTABIICHUE O
¢dazax MuTO3Aa,
nporecce
peAYTUIAKAITHH,
YKU3HEHHOM IIHKIIC
KJIETKH, HHTEpPa3ze

3HaTh IPOLIECCHI
KU3HEACATCIIBHOCTHN
KJICTKH.

Onpenenenue
OCHOBOITOJIararoIINX
TTOHSTHIA:

0OMEH BEIECTB,
SHEPreTUYECKUN
oOMeH,
IJIACTUYECKUH OOMEH,
MeTaboau3M. I ko
n3. Kiretounoe
npixanue. LHukn
KpeoOca.
JlpIxaTenpHas Lelb.
OKucnIuTeIbHOE
dochopunnupoBanue.

Nmets

CpaBHUBATbH CTPOEHHE
IYKAPUOTHUECKUX U
IIPOKAPUOTHUECKUX KIIETOK
Ha OCHOBE aHaIM3a
MOJIy4YEHHBIX JIAHHBIX

BoigensaTs cynecTBeHHbIC
NPU3HAKH TIPOIIECCOB
0OMEHa BElIEeCTB.
OOBACHATH KOCMHYECKYIO
poJib (hoTOCHHTE3a B
ouocdepe

BBIJIGHHTB CYI]_[eCTBeHHBIe
MIPU3HAKU TIpoIecca
onocuHTe3a OEIKOB U €ro
MEXaHHU3M

Brinenste cyiiecTBeHHbBIS
MIPU3HAKHU TIPOIIECCOB

KHU3HCOACATCIIbHOCTH
KJICTKH.

OOBACHATD MCEXaHU3MBbI
peryismnun IMpoueccoB

KU3HCACATCIIbHOCTH B
KIICTKC. OHpeHeHHTB MUTO3
KaK OCHOBY OecIoJI0ro
Pa3MHOKCHHUA U pOCTa

IlocTpoeHre MEHTAILHON
KapThl TIOHATUI

YYaCTHUKOB
NCATCIIBHOCTU HpI/I
00CyXJIeHUU
BIIUAHUA
HapKOFGHHBIX
BCIICCTB Ha
MIPOIIECCHI B KIIETKE.
Hcmonn3oBanue
cpenctB KT B
peleHnn
KOTHUTHUBHBIX,
KOMMyHI/IKaTI/IBHI)IX nu
OpFaHI/ISaHI/IOHHI)IX
3a7a4.

OBirazeHue MeToIaMu
HAy4YHOTO TO3HAHWS,
HCII0JIb3YEeMBIMH TTPH
OMOJIOTHYCCKHUX
HCCIICIOBAHUSX B
rporiecce
BBITIOJTHCHHS
71a00paTOPHBIX

pabor.
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ITnactuueckuit 0OMeH: OMOCUHTES

0enKoB
Kombunuposannwiil.

65

Perynsnus tpaHCcKpUNuuu u
TPAHCIALUA B KIICTKC

U OpraHusMe.
Kombunuposanmbwiil.

66

Henenue knetku. MuTos.
Kombunuposanmbwiil.

67

Henenune knetku. Meiios.
ITosoBEBIE KIIETKH

IIpakTuyeckas padora «PemeHue
3JIeMeHTAPHbBIX 32124 10

MOJIEKYJISIPHOM OMOJIOTHHY.
Kombunuposannulil.

68

O06o0maromuii ypox mo reme
«KJ1eTouHblil ypoBeHb
OpraHu3alnyu KUBOH MPUPOALD»
(KOHTPOJILHBIN TECT)

MPE/ICTaBICHUE O
THUIMaX KIETOYHOTO
NUTaHUA: OTOCHHTES
U XEMOCHHTE3

3HaTh, Kak
POUCXOIST
OCHOBHBI€ 3TaIlbl
OouocuHTe3a Oelka.
XpaHeHHe, nepeaavya
51

peanu3anus
HacJIeICTBEHHOU
uH(popMaIuu B
KJIeTKe. YMETh
MOJIL30BAThCS
reHETHYECKUM
KOJIOM.

Pemars
OHOJIOrMYECKHUE
3aJa4y, CBI3aHHEIC

C ompeielICHuEM
MOCJIEAOBATEIHLHOCTH
HYKJICMHOBBIX KHCJIOT
Y YCTaHOBJICHHEM
COOTBETCBHS.

OTPAKAIOLIECH CYILIHOCTb
II0JIOBOTO
Pa3MHOXKEHHSI OPTaHU3MOB.

[IponykTrBHOE O0IIIEHUE U
B3aUMOJICVICTBHE

B MPOLIECCE COBMECTHOM
yaeOHOU

JEATEIIbHOCTU C YUETOM
MO3UIUH IPYTUX
YYaCTHUKOB JI€SITEIbHOCTH
pu 00CYXKJIEHUN
BOIIPOCOB MEMOTHYECKOTO
JIeJIEHUs KJIETKU.

OBiazenne MeToIaMu
HAy4YHOTO TIO3HAHUS B
MPOIIECCE CPAaBHUBAHUS
MIPOIIECCOB MUTO3a U
Meii03a, TPOIECCOB
00pazoBaHUs MYKCKHUX U
YKEHCKHX TTOJIOBBIX KJIETOK y
YyeJIoBeKa.




