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IHNOACHUTEJIbBHAS 3AIIMCKA

Pa6ouas mporpamma cocraieHa Ha ocHoBe DenepanibHOro ['ocynapcTBeHHOr0 cTaHAapTa, MPOrpaMMbl IO OMOJIOTHH JIJIs 00111e00pa30BaTENbHbBIX
ko (coopuuk buonorus. Paboune nmporpammel. [Ipenmernas nunus yueOHUKOB «JInaus sxu3znu». 10—11 knaccesl: yueb.mocodue s
0011e00pa3oBaTeNIbHBIX. OpraHu3auii: 6a3oBbiii ypoBeHb / B.B.Ilaceunuk, I'.I".IlIBenos, T.M.EdumoBa. — M.: [Ipoceemenue, 2017), HOTHOCTBIO
oTpaxkaromei coaepkanue [IpuMepHOit mporpaMMel, C TOTOJIHEHUSMHU, HE IPEBBIMIAIONIMMHU TPEOOBAHUS K YPOBHIO IMIOATOTOBKH 00YYaOIIIXCSI.

HopmaTuBHO-IpaBOBBIC JOKYMEHTBI, HA OCHOBAHHUM KOTOPBIX pa3padoTana pado4yas mporpamma:

denepanbHbIA rocy1apCcTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT CPEAHEro o0IIero oopazoBanus (yTB. Ipuka3oM MuHUCTEpcTBa 00pa3oBaHus U
Hayku PO ot 17 mas 2012 1. N 413). [TlognmynkT 6 u3meneH ¢ 7 asrycra 2017 r. - [Ipuka3 MunoOpuayku Poccun ot 29 ntons 2017 r. N 613

®enepanbublit 3akoH PO o1 29.12.2012 Ne 273-03 "O6 ob6pazoBanuu B Poccuiickoit denepauuny, ct. 2, 1. 9;

denepanbHbIi rocyJapcTBEHHBIN 00pa30oBaTeIbHbIN CTAaHIAPT;

nucbMo MuHucTepcTBa 00pa3oBanus u Hayku PO ot 19 anpens 2011 r. Ne 03-255 «O BBeeHnH (enepaabHOTO rocy1apcTBEHHOTO
00pa30BaTeNILHOTO CTAHJapTa 00IIEro 0Opa3oBaHUNY;

dbenepanbHBIN IEpeYeHb YICOHMKOB, PEKOMEHI0BAaHHBIX MUHHUCTEPCTBOM 00pa3oBaHus M Hayku PD K UCMoibp30BaHUIO B 00pa30BaTEILHOM
npoiiecce B 001eo0pa3oBaTeNbHBIX yupekaeHusnx, Ha 2019-2020 rr., np. Munucrepctsa odpa3oBanus u Hayku P Ne 345 ot 28.12.2018

npuka3 MunucrepctBa oopazoBanus v Hayku P Ne 1577 ot 31.12.2015 r. «O BHecenun nzmenenuii B ®I'OC OO0, yTBepxkAEHHBIN
npukazoM MunucrepcrBa oopazoBanus U Hayku PO ot 17.12.2010 r. Ne 1897»;

OCHOBHOI 00pa3oBaTeIbHOI MporpaMmoii cpeaHero (1mosHoro) obmero oopazoBanust MBOY « Kaxunckas COIL um. M. A. barynaeBa»
yuebHbIM I1aHoM MBOYVY « Kaxunckas COIL um. U.A. barynaeBa»

Ha OCHOBC:

[Tporpamma: [Iporpamma o 6uosnoruu st 061e00pazoBaTeabHBIX MKOI (cOopHUK bruonorus. Paboune nmporpammel. [Ipeamernas nuHust
yueOHNKOB «JInHus xku3am». 10—11 kmaccer: yue6.mocodbue a1t 001eoopa3oBaTeIbHBIX. OpraHu3anuii: 0a30Beiid ypoBeHs / B. B. [laceunuk,
I'. T. llIBenos, T. M. E¢pumoa. — M. : [IpocBemenue, 2017 )

VYyeonuk: buonorus. O6mas 6uonorus. 10-11 kn.: yaeOHUK 111 001ieo0pazoBarenbHbIX yupexaeHuit / A.A.Kamenckuii, B.B.Ilaceunux,
A.M.Py0uoB: - M., IlpocBenienne. 2020.

MECTO KYPCA BUOJIOTUA B YYHEBHOM IIJIAHE


https://infourok.ru/go.html?href=%23%2Fdocument%2F70188902%2Fentry%2F0
https://infourok.ru/go.html?href=%23%2Fdocument%2F71730758%2Fentry%2F1003

KosmdecTBo 4acoB, OTBOJUMOE HA M3YyYCHHE OMOJIOTHU B CTAPILEH MIKOJIE, 3aBUCHUT OT Y4eOHOTO TUIaHa YTBEPXKICHHOTO 00pa3oBaTeIbHON
opranu3zanueil. JlanHas pabodast mporpaMMa pacCuMTaHa Ha NMPOBEJCHNE 3 YaCOB KIIACCHBIX 3aHATHI B HEIEIIO TIPU U3YUYCHUH MPEIMETa B TCUCHUE
aByx net (10 u 11 kmaccsr). OOmiee unciao yd4eOHbIX 9acoB 3a 2 roga ooydenus coctabnseT 102 4, u3 Hux 34 1 (1 u B Henento) B 10 knacce, 68 u (2 u B
Henenio) B 11 kimacce.

Kypcy 6uonoruu Ha cTyneHu cpeJHero oomero oopa3oBaHus MpeaIIeCTBYET Kypc OMOJIOTHY, BKIIOYAIOIINI JIEMEHTapHbIE CBEIEHUs 00

OCHOBHBIX OHoornuecknx oobekrax. CopepxaHue Kypca OMOIOTHH B OCHOBHOM IIKOJIE, CIYKHUT OCHOBOM /171l U3y4eHUsI O0UINX OMOJOTHYECKUX
3aKOHOMEPHOCTEH, TEOpUH, 3aKOHOB, THIIOTE3 B CTapIIeH IIKOJIE, TJe 0c000e 3HaUeHHE MPUOOPETAI0T MUPOBO33PEHUYECKHE, TEOPETHUECKUE TTOHSTHSI.

Takum 06pa3om, copepkaHue Kypca OMOJIOTHU B CTapIIeii mKoJe, 6oJiee MOJIHO PacKphIBaeT 00IIHe OMOIOTHUECKUE 3aKOHOMEPHOCTH,
MIPOSIBIISTFOIIMECS HA PA3HBIX YPOBHSIX OPTaHU3AINH KUBOW IPUPOJIBI.

INJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUAKYPCA BUOJIOT U

B pezynvmame uzyuenus yueonozo npeomema «buonozusiy Ha yposHe cpeone2o (nono2o) ooujeco 00pazo8anus 8bINYCKHUK HA 0A3080M
VPOBHE HAYUUMCSL:

— packpbIBaTh Ha IpUMepax posib OMOJIOrUU B OPMHUPOBAHUM COBPEMEHHON HAYUYHOM KAPTHHBI MUPA U B IPAKTUUYECKON AEATEIbHOCTH JIIOJIEH;

— MOHUMATh ¥ ONMCHIBATH B3aUMOCBS3b MEKAY €CTECTBEHHBIMU HayKaMu: Ouosioruei, pu3nkoi, XuMuen; ycTaHaBIuBaTh B3aUMOCBSI3b
IIPUPOJHBIX SBJICHU;

— INOHUMAThb CMBICJI, pa3jindaTb U ONNMChIBATL CUCTCMHYIO CBA3b MCXKAY OCHOBOIIOJIAaratommuMun 61/IOJ'IOI‘I/I‘-ICCKI/IMI/I MOHATHUAMU: KJICTKA, OPraHU3M,
BHJI, DKOCUCTeMa, brocdepa;

— IPOBOJMTH HKCIIEPUMEHTSHI 110 U3YUEHUIO OMOJIOTHYECKUX 0OBEKTOB U SIBJICHU, OOBACHAThH PE3yJIbTaThl SKCIIEPUMEHTOB, aHAIU3UPOBATh
uX, GOpMYIUPOBATH BHIBOBI;

— HCII0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOI'O TIO3HAHUS B YU€OHBIX OMOJIOIMYECKUX HCCIIeIOBAHUSAX, TPOBOIUTH IKCIIEPUMEHTHI 110
U3YYEHHUIO0 OMOJIOTUYECKUX 0OBEKTOB U SIBJICHUM, 00BACHATH PE3YyIbTaThl 3KCIIEPUMEHTOB, aHAJIM3UPOBATh UX, (POPMYJINPOBATH BHIBOJIBI;

— ¢opMynHUpOBaTH TUIIOTE3bI HA OCHOBAHUH MPEITIOKECHHON OMOIOrnYecKor HHPOPMALIMU U TIPeIaraTb BapuaHThl IIPOBEPKU TUTIOTES;
— CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI MEXKAY COOO0H 10 3a1laHHBIM KPUTEPUSM, JIeIaTh BBIBOJIBI U YMO3AKIIOUEHHUS HA OCHOBE CPABHEHUS;

— 000OCHOBBIBaTh €IMHCTBO >KUBOI U HEKUBOM npupoabl, B3aUMOCBS3U OPTraHU3MOB U Opr>1<a10u1e171 Cpcabl Ha OCHOBC OMOJIOTHYECKUX TCOpI/II\/'I;



— IIPUBOAUTH NPHUMEPHI BEHICCTB OCHOBHBIX I'PYIIIT OPraHUYICCKUX COCJIMHECHUM KJICTKH (6CJ'IKOB, JKHUPOB, YIJICBOAOB, HYKIICUHOBBIX KI/ICJ'IOT);

— pacro3HaBaTh KJIETKU (IPOKAPUOT U 3YKAPHOT, PACTEHUI U KUBOTHBIX) MO OMUCAHUIO, HA CXEMAaTUYECKUX NU300paKEHUAX; YCTAHABIIUBATh CBA3b
CTpoeHUS ¥ (PYHKIINH KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOT000OpAa3Ue KIETOK;

— OOBSCHATH MHOTOOOpa3ne OPraHu3MOB, IPUMEHSISI SBOJIFOLIMOHHYIO TEOPHIO;
— OOBSCHATH NIPUUMHBI HACIIEICTBEHHBIX 3a00JI€BaHUN;
— BBIABJIATh U3MEHYUBOCTD Y OPIraHU3MOB; CPAaBHUBATH HACJICICTBEHHYIO U HEHACJIEICTBCHHYIO U3MEHYUBOCTD;

— BBIABJIATH MOpgosoruueckue, pusnonornyeckue, NoBeJeHYeCKHe aaanTalii OpraHu3MOB K cpelie OOUTaHus U JeHCTBUIO
HKOJIOTHYECKUX (PaKTOpOB;

— COCTaBJIATb CXEMbI IECPCHOCA BEUICCTB U SHCPTUH B SKOCUCTCMEC (I.[CHI/I HI/ITaHI/IH);
— INPUBOAUTH JOKA3aTCIILCTBA HCO6XO,Z[I/IMOCTI/I COXpaHCHUMA 6I/IOpa3HOO6pa3PI}I JJIA YCTOI‘/’I‘-II/IBOI"O Pa3sBUTHA U OXPAHBI Oprxcanmeﬁ CpCAkbl;
— OLCHUBAThb JOCTOBCPHOCTH OMOJI0rnYeCcKoi I/IH(1)OpMaI_[I/II/I, HOJIy‘ICHHOI\/'I N3 pa3HbIX HCTOYHHUKOB;

— MNPEACTABIATH 6I/IOJ'IOFI/ILIGCKyIO I/IH(bOpMaI_II/IIO B BUJAC TEKCTA, Ta6J'II/II_[BI, l"pa(l)I/IKa, JuarpaMmbl U €J1aTb BBIBOJAbI HA OCHOBAHUH
MNpEACTABJICHHBIX JAHHBIX;

— OLICHUBATH POJIb I[OCTI/I)KGHI/Iﬁ TCHCTUKH, CCIICKIINH, OMOTEXHOJIOTUU B HpaKTI/I‘-IeCKOI\/JI JACATCIIbHOCTH YCJIOBCKA,
— 00BACHATH HETATHBHOE BIUSHUE BCIICCTB (aJ'IKOFOJ'I}I, HUKOTHUHA, HAPKOTHYICCKUX BeIJ_IeCTB) Ha 3apOAbIIIICBOC Pa3BUTUC YCIIOBCKA.
BblnyCKHMK Ha 6a3060M YPOBHE NOIY4uUn 603MOHCHOCMb HAYUUMBCA!

— JaBaTh HaAy4YHOE OOBSICHEHHE OMOJIOTHYECKUM (paKTam, IpolieccaM, IBICHUSIM, 3aKOHOMEPHOCTSIM, UCTIOJIb3ysS OMOIOTUYECKUE TEOPUU
(KJIETOYHYIO, SBOJIIOLIMOHHYIO), y4eHHEe 0 Onocepe, 3aKOHBI HACIEeICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYHBOCTH;

— XapaKTCpPU3oBaTb COBPECMCHHLIC HAIIPABJIICHUA B PA3BUTHU 6I/IOJIOFI/II/I; OIIUCBhIBATh UX BO3MOXHOC HUCIIOJIb30BaHUC B HpaKTquCKOﬁ JACATCIIbHOCTH,

— CpaBHHUBATb CIIOCOOBI JACJIICHUA KIICTKH (MI/ITO3 )51 MCﬁOS);



— pemaTh 3a7a4u Ha octpoeHue Gparmenrta Bropoit nenu J{HK no npennoxxennomy pparmenty nepsoit, ”PHK (MPHK) o yuactky JTHK;

— pelaTh 3a7ja4y Ha OIpe/ieJIeHHE KOJIMYECTBAa XPOMOCOM B COMaTHUECKUX U MOJIOBBIX KJIETKAX, a TAKXKE B KJIETKaX Mepe]l HauajaoM JelieHus (mMeiio3a
WJIM MUTO3a) U 10 €r0 OKOHYaHUU (/1711 MHOTOKJIETOYHBIX OPTraHU3MOB);

— pefuiaTh rCHCTUYCCKUE 3a/]a41 Ha MOHOI‘I/IGPI/II[HOC CKpCIIMBAHUC, COCTABJIIATH CXCMbI MOHOFI/IGPI/II[HOFO CKpCIIUBaHud, IPUMCHIA
3aKOHBI HACJIEACTBEHHOCTHU U UCIIOJIB3Yys 6I/IOJ'IOFI/ILIGCKYI-O TEPMHUHOJOTUIO U CUMBOJIUKY,

— YCTaHaBJIMBATh TUII HACJICOAOBAHHNA U XapaKTCP MPOABJICHUA IIPHU3HAKA 110 Sa)IaHHOf/’I CXEMC pOJIOCJ'IOBHOﬁ, IPHUMCEHAA 3aKOHbI HACJICACTBCHHOCTH,

— OLCHUBATH PE3YyJIbTAThI B3aHMOI[eI>'ICTBI/I$[ YCJIOBCKa U OKPY)KaIOHleﬁ CpeAabl, MPOrHO3UPOBATE BO3MOKHBIC MMOCICACTBUA ACATCIIbHOCTH Y€JIOBCKA
IJIg CYIIECTBOBAHUA OTHCIIBHBIX OMOJIOTHYECKUX OOBEKTOB H HCJIBIX TPUPOAHBIX COO6H_ICCTB.

PE3YJIBTATbBI OCBOEHUSA KYPCA BUOJIOI'MU

JlesTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKICHHUS 00IIero o0pa3oBanus B 00y4eHHH OMOJIOTHN B CpeHel (TIOJTHOM) IIKOJIE TO/DKHA OBITh HAaNpaBiieHa Ha
JOCTHKECHHUE 00YJAIOIIUMUCS CIICIYIOMINUX JUYHOCTHBIX Pe3yabTaTOB:

1) pcain3anu 3STHYCCKUX YCTAHOBOK IO OTHOIICHUIO K OMOJIOTHYECKUM OTKPBITHUAM, UCCIICAOBAHUAM U UX PEIYJIbTATaAM,

2) mpu3HaHUS BBICOKOI IIEHHOCTH KU3HU BO BCEX €€ MPOSIBICHUSIX, 3J0POBbsI CBOETO U APYTUX JIOJEH, peanu3aiuy yCTaHOBOK 37J0pOBOro 0Opa3a
JKHU3HU,

3) Cq)OpMHpOBaHHOCTH IIO3HABaTCJIBbHBIX MOTHBOB, HaHpaBHeHHBIX Ha HOJ'IytIeHI/Ie HOBOI'O 3HAHHUSA B O6HaCTI/I 6I/IOJIOFI/II/I B CBi3HU C
Oynayieit mpodecCHOoHANBHOM AEATETLHOCTHIO MM OBITOBBIMH IIPOOJIEMaMH, CBA3aHHBIMHU C COXPaHEHHEM COOCTBEHHOTO 3I0POBbsI U OKOJOTHUECKOM
0€30MacCHOCTH.

MeTanpeaAMeTHBIMH Pe3yJIbTATAMH OCBOSHUS BHITYCKHUKAMH CTapIICHi MIKOJIBI 6a30BOr0 Kypca OMOIOTHUHU SBISIOTCA:

1) oBnasieHue COCTABIAIOIIMMU HCCIIEI0BATEIBCKON U IPOSKTHOM EATENbHOCTH, BKIIIOYasi YMEHUS BUIETh IPOOJIEMY, CTABUTH BOIIPOCHI,
BBIJIBUI'aTh TUIIOTE3bI, JaBATh ONPEIEICHUS OHATHIM, KJIacCu(UIMPOBATh, HAOIIOIaTh, IPOBOIUTH SKCIIEPUMEHTBHI, J1EJIaTh BHIBOJIbI U 3aKIFOUEHUS,
CTPYKTYpUPOBATh MaTepua, OObsICHATh, TOKa3bIBaTh, 3AIUILATH CBOU UJICH;

2) ymeHust paboTaTh C pa3HbIMU UCTOUHUKAMH OHOJIOTHYECKOW MHPOPMALIMU: HAXOJUTh OMOJIOIMYECKYI0 HHPOPMALIMIO B Pa3TUYHBIX HCTOUHHKAX
(TexcTe yueOHUKa, HAYYHO-TIOMYJIIPHOM TuTepaType, OMOJIOrMYECKUX CIIOBapsIX U CIPAaBOYHUKAX ), aHAJTU3UPOBATh U OLEHUBATh HHPOPMAIHIO,
peoOpa3oBbIBaTh HHPOPMALIHIO U3 OJTHON (POPMBI B IPYTYIO;



3) c1ocOOHOCTH BEIOUPATH 1I€JIEBbIE U CMBICTIOBBIE YCTAHOBKH B CBOMX JEUCTBUSX U MOCTYNKaX MO OTHOIIEHUIO K KMBOW IMPUPOJIE, CBOEMY
3JI0POBBIO U 3[JOPOBBIO OKPYKAIOIINX;

4) yMeHHUs aJIeKBaTHO MCIIOJIb30BaTh PEUEBHIE CPECTBA JIUIS IUCKYCCUM M apryMEHTALMM CBOEH MO3ULIMU, CPABHUBATh Pa3HbIE TOUKU
3peHHs], apryMEHTUPOBATh CBOXO TOUKY 3PEHUSA, OTCTaAUBATh CBOIO ITO3ULIMIO.

IIpeamMeTHBIMHU pe3yIbTaTaAMM OCBOCHHSI BHIITYCKHHUKAMU CTaplIeil IIKOJIbI Kypca OMOJIOTHU 6a30BOr0 YPOBHS SIBISIOTCS:
B nosnaeamenvhoii (unmennekmyanwvhoii) cgepe:

1) xapakTepucTuka cofep>kanust OMOJIOTHUECKUX TEOpHUH (KIeTOYHAas1, SBOIIONMOHHAs Teopus JlapBuHa); yuenus BepHaackoro o 6uocdepe;
3aKOHOB MeHiensi, 3aKOHOMEPHOCTEN N3MEHUYNBOCTH; BKJIa/1a BEIIAIOIINUXCS YUEHBIX B pa3BUTHE OMOIOTUYECKON HAYKH;

2) BBIJCNICHUE CYILECTBCHHBIX MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (KJIETOK: PACTUTEIBHBIX M KUBOTHBIX, JTOSICPHBIX U SIICPHBIX, IOJIOBBIX U
COMATUYECKUX; OPraHU3MOB: OJJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX; BUJIOB, SKOCUCTEM, OHOC(EpHI) 1 TPOoLecCOB (0OMEH BEIIECTB, pa3MHOKEHHE,
JeJIeHHe KJICTKH, OIUIOI0OTBOPEHHE, IEHCTBUE UCKYCCTBEHHOTO U €CTECTBEHHOTO OTOOPOB, (POPMHUPOBAHUE MTPUCTIOCOOICHHOCTH, 00pa30BaHKE BHIOB,
KpPYroBOPOT BEIIECTB U NMPEBPAIICHUS YJHEPTUH B SKOCHCTEMaxX U Onocepe);

3) oObsicHeHUe poIH OMOIOTUH B (POPMHUPOBAHUH HAYYHOT'O MHUPOBO33PEHHUS; BKJIaa OMOJIOTHUECKUX TEOpHid B (POPMHUPOBAHNE COBPEMEHHON
€CTECTBEHHO- HAy9YHON KapTHHBI MUpPa; OTPHLATEIBHOTO BIHMSHUS aJIKOT0JIsl, HHKOTHHA, HAPKOTHYECKHUX BELIECTB HA PAa3BUTHE YCIIOBEKA; BIUSHUS
MYTareHOB Ha OPTaHU3M YeJI0BEKa, SKOJOrMYeCKUX (paKTOPOB HA OPraHU3MBbI; IIPUYMH 3BOJIONNN, U3MEHAEMOCTH BUI0B, HAPYILICHUHA Pa3BUTHS

OpraHnu3MoOB, HACJICACTBCHHBIX 336OJI€B3HI/II>'I, MYTaHI/II;'I, YCTOP'I‘IHBOCTI/I 1 CMCHBI 3KOCHUCTEM,

4) mpuBeeHNE J0KA3aTEeIbCTB (apryMeHTalIsl) €AUHCTBA KUBOM U HEXXUBOW MPUPOIBL, POACTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€l OPraHU3MOB
1 OKpY>KaroIel cpelibl; HEOOXOMUMOCTH COXPAaHEHHSI MHOT000pa3us BUIOB;

5) YMCHHUC ITOJIB30BATbHCA OMOJIOTHYECKOM TepMI/IHOHOFI/Ieﬁ )51 CHMBOHHKOﬁ;

6) pelieHue 3JIeMEeHTapHBIX OMOJOTMUECKHUX 3aa4; COCTABICHHUE IEMEHTAPHBIX CXEM CKPELIMBAHUS U CXEM MEPEeHOCca BEIIECTB U SHEPTUN
B DKOCHCTEMaX (LIeTH MUTaHUs);

7) omucanue ocobeit BUOB 110 MOP(HOIOTUIECKOMY KPUTEPHIO;

8) BBISIBIICHHE H3MEHYMBOCTH, IPUCIIOCOOTICHNUI OPraHU3MOB K cpeJie OOMTaHUsl, HCTOYHUKOB MYTareéHOB B OKpY’KaloIIen cpese
(KOCBEHHO), aHTPOIOI'€HHBIX U3MEHEHUH B IKOCUCTEMAX CBOEH MECTHOCTH; U3MEHEHUH B SKOCUCTEMAaX Ha OMOJIIOTMYECKUX MOJEISX;



9) cpaBHEHHE OMONOTMYECKUX 0OBEKTOB (XUMUYECKUI COCTAB TN KUBOM M HEXKHMBOM MPUPO/IbI, 3apOJIBIII YEJIOBEKa U APYIMX MIIECKOMUTAIOIINX,
IIPUPOJIHBIE SKOCUCTEMBI U aTrPOIKOCUCTEMBI CBOEH MECTHOCTH), MPOLIECCOB (€CTECTBEHHBIN U MCKYCCTBEHHBIN OTOOPHI, OJIOBOE U Oecroioe
pa3sMHOXEHHUs1) U (POPMYIMPOBKA BHIBOJIOB HA OCHOBE CPaBHEHUSI.

B yennocmmuo-opuenmavyuonnoii cghepe:

1) aHanmM3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 CYIIIHOCTH XKU3HM, IPOUCXOXK/IEHUE YEIOBEKA M BOSHUKHOBEHNUE JKU3HU, INI00ATBHBIX HKOJOTHUECKUX
npobJeM U MyTel uX pemeH s, NOCIeICTBUA COOCTBEHHOM JeSITEIbHOCTH B OKpY KAIOIIeH cpe/ie; OMOIornuecKkoi HHPOpMaLUH, TOTydaeMoi u3
Pa3HBIX UCTOYHUKOB;

2) OIleHKa 3TUYECKUX aCTIEKTOB HEKOTOPBIX UCCIIEAOBAaHUHN B 00J1aCTH OMOTEXHOJIOTHH (KJIOHMPOBAHUE, NCKYCCTBEHHOE OTUIOIOTBOPEHHE,
HAIMpPaBIEHHOE U3MEHEHHE TCHOMA).

B cpepe mpyooeoii desmenvnocmu: oBlIaieHNE YMEHUSIMU U HABBIKAMH MIOCTAHOBKU OMOJIOTMUYECKUX IKCIIEPUMEHTOB U O0BSICHEHUS UX
pE3yJabTaTOB.

B cehpepe guzuueckoit deamensnocmu: 060cHOBaHNE U cOOTIOICHNE MEP MPO(UIAKTUKYA BUPYCHBIX 3a00JI€BaHNMN, BPEIHBIX PUBBIYCK
(KypeHue, ynotpeOyieHue ajaKoroisi, HApKOMaHHUsl ); IpaBWII MTOBEJICHHSI B OKpY’Kalollel cpene.

Conep:xkanue yueonoro npeamera 10 kiaace
Pazoen 1. bBuono2ua Kak KOMRaeKc HAyK 0 HCUgoii npupooe.

buonorus B cucreme Hayk. CoBpeMeHHbIE HanpaBiieHus: B 0roioruu. CBsi3b OMOJIOTHH ¢ JPYTUMHU HayKamMu. BeinosiHeHne 3aKOHOB (U3UKU U XUMHH B
XKUBOU npupone. CHHTE3 €CTECTBEHHOHAYYHOI'0 M COLMOTYMaHUTAapHOIO 3HAHUS Ha COBPEMEHHOM 3Tale pa3BUTHA LuBuian3auuu. [Ipakrndyeckoe
3HayeHue OHOJIOrMYecKUX 3HaHUM. buonornueckue cucteMsl Kak rpeaMer u3ydeHus: 61oiaorui. OCHOBHbIE IPUHLIMIIBI OpraHU3aluu U
(GyHKIMOHUPOBAHUS OMOJIOTHYECKUX CUCTEM. BHOJIOrHuecKue CUCTEMbI pa3HbIX YpOBHEH opranu3zanuu. ['MmoTessl 1 TEOpUH, UX POJIb B
(OpMHPOBAHUN COBPEMEHHOM €CTECTBEHHOHAaY4YHOM KapTHHBI MUpa. MeTo/1bl HAy4HOI'O TO3HAHUSI OPraHUYECKOro MUpa. DKCIIEPUMEHTaIbHbIE
METO]IbI B OMOJIOTUHU, CTATUCTUYECKAs 00pab0TKa TaHHBIX.

CoBpemenHble HanpaBieHus B Ouonoruu. CBsi3p OMOJIOTHH ¢ JPYTUMU HayKamH. BeimonHeHue 3aKOHOB (PU3UKU U XUMUU B )KUBOU mipupoie. CuHTe3
CCTCCTBCHHOHAYYHOI'O U COHUOT'YMAHUTAPHOI'0 3HAHHUA Ha COBPEMCHHOM 3TaIl€ Pa3BUTHA HUBUIIU3AlIUHN. HpaKTI/ILICCKOG 3HaYeHNE OMOJIOTHUYECKUX
3HaHUU. buomornyeckre CUCTEMBbI Kak MpeaMeT u3ydeHus: 0unoiaorui. OCHOBHBIC IPUHIIUIIBI OpTaHU3alU U PYHKIIMOHUPOBAHUS OMOIOTHYECKUX
cucteM. buonoruueckue cucTemMbl pa3HbIX YpOBHEH opranu3zanuu. [ MmoTessl U TeoOpuu, UX poJib B GOPMUPOBAHUM COBPEMEHHOMN
€CTEeCTBEHHOHAYYHON KapTHHBI MUpa. MeTO bl HAYYHOTO TIO3HAHUS OPTaHUYECKOT0 MUPA. DKCIEPUMEHTAIbHBIE METOABI B OMOJIOTHH, CTATHCTUYECKAS
00paboTKa TaHHBIX.



Lemoncmpayus

ITopTpeTs! yueHbix. Cxemsl: «CBsi3b OMOJIOTHH C JPYTUMH HayKaMmu», «CucteMa OMOJIOTHYECKUX HayK», « BHOJIOrHuecKue CUCTEMbI», «YPOBHU
OpraHM3alM )KUBOM pupoas», «CBONCTBA )KUBOM MaTepumn», «MeTo1bl I03HAHUS KUBOWU IIPUPOIBDY.

Jlabopamopuwvie pabomul

1. TexHHKAa MUKPOCKOMTUPOBAHUS
Pazoen 2. Cmpykmypusie u hyHKUuOHAIbHbIE OCHOBBL HCUSHU.
Monexynaphwiii yposeHs

MonekynsipHble OCHOBBI XKU3HU. MaKpo3eMeHThl 1 MUKpol3ieMeHThl. Heoprannueckue Beniectsa. Boaa, ee posib B )KMBOM IpUpPOJIE.
IanpodunsHOCTh M THAPO(HOOHOCTE. POTh MUHEpaBHBIX coliel B KiIeTke. OpraHnyecKkre BEIecTBa, MOHITHE O PETYISIPHBIX U HEPETYISIPHBIX
ouononumepax. Jlunuael, ux ctpoenre. yHKIUH JTUNHI0B. YTi1eBoabl. MOHOCaxapuabl, OIUrocaxapuabl U nonucaxapuapl. OyHKIHUU yTiIeBOIOB.
benku. Cocta u cTpykrypa 6enkoB. @yHkun 0enkoB. OepMEeHTHI — OHMOIOTHYECKHEe KaTaau3aTopbl. MexaHusm neicTBust pepmenToB. HykiaenHoBbIe
kucyotel. JIHK: crpoenue, cBoiicTBa, mectononoxenue, pynkuuu. PHK: crpoenue, Buasl, Gynkuuu. ATD: crpoenue, pyHkiuu. ButamuHs.
HanotexHosnoruu B 6uosioruu. Pemenune 3aga4 mo MOJIEKyJIIpHON OHOOTHH.

Jlabopamopuwvie pabomul

1.06HapyxeHne OEKOB ¢ TOMOIIbIO KAYECTBEHHBIX PEAKIUH.

2.M3yuenune pepMEHTATHBHOTO PACIICIUICHUS TIEPOKCHIA BOAOPOIA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKaX
Knemounwiut yposens

Knerka — cTpykTypHas u QyHKIMOHAIbHAS eIuH1LA oprann3mMa. Passurue nuronorun. CoBpeMeHHbIE METO/bI U3ydeHMs KieTKu. Kiietounas teopust
B CBETE COBPEMEHHBIX JIAHHBIX O CTPOCHUH U QYHKIUAX KIETKH. Teopus cumOuorene3a. OCHOBHbIC YaCTU M OPraHOWABI KJIeTKH. MeMOpaHHbIe U
HeMeMmOpaHHbIie opraHouibl. CTpoenne u GyHkmuu ononorudeckux memopas. [luromnasma. [lurockener Opranousns npmwkenus. Sapo. Ctpoenue u
¢ynkuuu xpomocom Pubocomsl. DHpomnasmarudeckas cetb. Bakyonu. Kommekc IN'onbmxu. JInzocombl. Muroxonapuu. [Tnactunel. Bkiatouenus.
OCHOBHBIE OTJINYUTENIBHBIE OCOOEHHOCTHU KJIETOK MPOKApHOT. OTIINYUTENbHBIE OCOOEHHOCTH KJIETOK 3yKapuoT. Bupycsl — HeksieTouHas popma
xu3HU. CriocoObl nepeaun BUPYCHBIX HH(EKIMHA U Mepbl TPOPHUIAKTHKN BUPYCHBIX 3a0oseBanmii. PetpoBupycel u Mepsl 60pb0s1 co CITNIom.
[Tpuonsl. Bupycomorusi, ee npaktudeckoe 3HaueHUE. KineTounslii MmeTabonu3M. OepMeHTaTUBHBIN XapaKTep peakiuuii 0OMeHa BEIIECTB. JTaIlbl
HHEPreTUIecKoro oomMeHa. A’»poOHoe u aHadpoOHOE AbIXaHue. Poib KJIE€TOUHBIX OPraHOMAOB B MPOLIECCaX YHEPTETUIECKOro 0OMeHa. ABTOTPOQBI U



rerepotpodsl. Dotocuntes. Pa3wl poTocunTeza. Xemocunres. Hacnenctsennas nHpopmarus u ee peanusaius B KIeTke. [ eHeTHueckuii Ko, ero
CBOICTBA. DBOIIOLUS NpeaCcTaBiIeHU 0 reHe. CoBpeMEHHbIE MTPE/ICTaBICHMsI O T'eHe U reHoMe. bruocunTes Oenka, peakiiuy MaTpUYHOTO CUHTE3A.
Perynsius paGoThl reHOB | MPOLIECCOB OOMEHA BEIIECTB B KJeTKe. | eHHas HH)KeHepus, TeHOMUKa, IpoTeoMuKka. HapylieHne 6MoXMMHYeCcKIX
MIPOIIECCOB B KJIETKE IO/ BIMSHHEM MYTareHOB M HAPKOTEHHBIX BemlecTB. KileTounslit uki: nHTEpdasza u aeneHne. MuTo3, 3Ha4YeHHE MUTO3a, (hasbl
muTo3a. CoMaTH4YecKue U MoJIOBble KJIETKU. Meio3, 3HaueHue Meiio3a, ¢asbl Meiioza. Meiio3 B )KU3HEHHOM LIMKIIE OpraHu3MoB. @opMUpOBaHUE
MTOJIOBBIX KJIETOK Y IIBETKOBBIX PACTCHUH M MO3BOHOYHBIX KUBOTHBIX. Perynsmus aeneHus KJIeTOK, HApYIICHUs PEeryJsaiuy Kak MpuYruHa 3a00JIeBaHui.
CTBOJIOBBIE KJIETKHU.

Jlemoncmpayuu

CxeMsl, TabmuIIbl, PparMeHThl BUACO(PUIBMOB M KOMIIBIOTEPHBIX MporpaMm: «CTpoeHre MOJIEKYIIbI Oenkay, «Ctpoenne Mosiekynsl JJTHK,
«Ctpoenue monekynsl PHK», «Ctpoenue kinetku», «CTpoeHUe KIETOK MPOKAPUOT U 3YKApUOT», «CTpOeHUE BUPYCa», « XPOMOCOMBI»,
«XapakTepucTuka reHa», «Y asoenue monekynsl JJHK», «DotocunTe3», «OOMEH BElIeCTB U MPEBPAILEHUS] JHEPTHH B KIIETKe», «JleneHne KIeTKu
(MuTO3, Mei03)», «IlomoBBIE KIETKNY.

Jlabopamopuwvie pabomul

3. TexHuka MUKpPOCKOMPOBAHUS

4. zydyeHue KJIETOK paCTEHUI U KUBOTHBIX MO MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpENapaTax 1 ux OMucaHue.

5. M3ydeHue mia3mMomu3a u Jeria3MoIin3a B KJIIETKaX KOXKHUIIBI JTyKa.

6. [IpuroroBneHue, paccMaTpuBaHUE U OMMMCAHUE MUKPOIIPENapaToB KIETOK PaCTEHUH.

7. CpaBHEHUE CTPOCHUSI KJIIETOK PACTEHUH, KUBOTHBIX, TPUOOB U OaKTEpU.

8. HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

9. N3ydeHne CTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENaparax.



Conep:xanue yyeOHoro npeamera 11 kiaace
Pa3zoen 1. Opzanuszm.
Opeanuzmennbiii ypogeHs.

OcOoOEeHHOCTH OJJHOKJIETOUYHBIX, KOJJOHHAJIBHBIX U MHOTOKJIETOUHBIX OpraHU3MOB. B3auMoCBsI3b TKaHeH, OpraHoB, CUCTEM OPraHOB Kak OCHOBA
LEJI0CTHOCTU opranu3mMa. OCHOBHBIE IPOLIECCHI, TIPOUCXOASIINE B OpraHU3Me: IUTAaHNUE U MUILEBapEHHE, BUKEHHE, TPAHCIIOPT BEIIECTB, BbIJIEJICHHE,
pa3apakuMoCTh, peryisaius y opranusmos. [loanepikanue romeocrasa, IpUHIKI 00paTHOH cBsi3u. PasMHOeHHe oprann3MoB. becrosoe u nmoyiosoe
pa3MHOXKeHue. J[BolfHOE OIUIOA0TBOPEHNE Y IIBETKOBBIX pacTeHui. Buabl omnonoTBopeHus y KUBOTHBIX. CIIOCOOBI pa3MHOKEHUS Y PACTEHUN U
KMBOTHBIX. [lapTenorenes. OHrorenes. ImOpuoHansHoe passutue. [locramOpronansHoe passutue. [Ipsmoe u HenpsiMmoe pa3BuTre. JKu3HeHHbIE
LMKJIBI Pa3HBIX IPYII OPraHU3MOB. Perynsanus nHAMBHIyaIbHOTO pa3BUTHS. [IpuunHbI HapyIIEeHN pa3BUTHS OPraHU3MOB.

I/ICTOpI/Ifl BO3HHUKHOBCHUA U Pa3BUTHA I'CHECTUKU, METOJAbI TCHCTUKH. I'enetnueckue TCPMHUHOJIOTUA U CUMBOJIMKA. I'enotun u (beHOTI/IH.
BepOﬂTHOCTHLIﬁ XapaKTep 3aKOHOB I'CHCTUKMU. 3aKOHBI HacjieACTBeHHOCTH. I'. MeHnens u YCJIOBHA UX BBIIIOJIHCHUS. ]_[I/ITOJ'IOF NYCCKHUC OCHOBBI
3aKOHOMCpHOCTCfI HacCJICa0BaHUs. AHaJ'II/I3I/Ipy10HI€G CKpCIIMBaHHUC. XpOMOCOMHaﬂ TCOpUA HACICACTBCHHOCTH. CHCHHGHHOC HacCJI€J0BaHUC,
KPOCCHHTOBEP. Onpe,ueneHI/Ie I10J1a. CI_IeHJ'ICHHOG C MOJIOM HacliegoBaHHE. B3auMoaeCTBYE ajljIe/IbHBIX U HeaJUICIbHBIX I'€HOB. [ eHeTHUYEeCKHE OCHOBEI
HHIAWBHUIYAJIbHOI'O Pa3sBUTHA. I'emermueckoe KapTUpPOBaHUC.

I'enetnka YCJIOBCKA, MCTOABI U3YUYCHUS I'CHCTUKU YCIIOBCKA. Pero,Z[yKTI/IBHOG 3J0POBBEC YCIOBCKaA. HacnencrBenHbie 3a00JICBaHUS YCIO0BCKaA, UX
NpeaAyNnpeIKACHUC. 3HaueHUE TeHETUKU JJI1 MEAUIHUHBI, 9TUYCCKHUEC ACIICKThI B obactu MEIUIIMHCKON T'€HETUKH.

I'enotun u cpena. HenacnenactBennas nuamMmeHunBocTh. HopMa peakumu npusHaka. BapuannoHHbIN psia M BapralimoHHas KpuBas. HacnencrBenHas
W3MEHUYUBOCTh. BUIbI HACIEICTBEHHOUW M3MEHUYNBOCTH. KOMOMHATHBHASI H3MEHYUBOCTD, €€ UCTOUYHUKH. MyTanuu, BUABI MyTalluid. MyTareHsl, ux
BIIMSIHME HAa OpraHu3Mbl. MyTaluu Kak MpHYrHa OHKOJIOTHYECKHUX 3a00eBaHuii. BHesiepHas HacaeACTBEHHOCTh M K3MEHUYHNBOCTh. DIUTEHETHKA.

IIOMCCTI/IKaI_II/IH " CCIICKIIUA. I_IeHTpBI OaOMAaIIHUBAHUSA JKUBOTHBIX U HEHTPBI IIPOUCXOXKICHHNA KYJIbTYPHBIX paCTCHHfI. MCTO,I[BI CCJICKIMHU, UX
TCHCTUYCCKUEC OCHOBBI. I/ICKyCCTBeHHHﬁ OT60p, €ro BUBI. yCKOpCHI/Ie 1 IMOBBIMICHUEC TOYHOCTHU 0T6opa C IMIOMOIIbIO COBPEMCHHBIX METOJOB I'CHCTUKHA



1 6uoTexHonoruu. ['eTepo3uc u ero UCIoNb30BaHKUE B CENEKIMU. Paciinpenre reHeTu4ecKoro pasHoo0pas3us CeIeKIIMOHHOTO MaTepurana:
TIOJTUTUTOU NS, OT/AJICHHAS THOPUIU3AIINS, SKCTICPUMEHTAIBHBIM MyTareHes3, KICTOYHAs HHKEHEPHsI, XPOMOCOMHAs MH)KCHEPHS, TCHHAS] HHXKCHEPUSI.
buob6e3omacHOCTb.

Jlemoncmpayuu

Cxembl, TaOmuIbl, GparMeHThl BUACOPUIEMOB U KOMITBIOTEPHBIX Mporpamm: «Crocobbl 6ecronoro pasMHOKeHUs, «OMI010TBOPEHUE Y paCTEHUH U
KUBOTHBIX», « MHIMBHUIyaIbHOE pa3BUTHE OpraHu3May, « MoHOTHOpUIHOE CKpelrBaHuey, «urudopuaHoe ckpemubanuey, «llepekpect xpomocom»,
«Hemnonnoe nomuHnpoBanuey, «ClieriieHHOe HacaenoBanuey, «HacnenoBanue, cieniaeHHoe ¢ mojom», «HacnencrBennbsie 6071€3HN YeTOBEKay,
«BnusHEE ankoronu3Ma, HAPKOMAaHUU, KypeHHUsl Ha HACIeICTBEHHOCThY, «MyTtanuny, « MoaupuKamoHHass U3MEHUUBOCTH, «L{eHTpBl MHOT0OOpa3us
Y TIPOMCXOXKJIEHUS KYJIBTYPHBIX pacTeHui», «VIckyccTBeHHbIN 0TO0pY, «I nbpuaunzanus», «MccnenoBanus B 001acTé OMOTEXHOIOTUNY;
JIEMOHCTPAIINH KUBBIX PACTEHUH, repOapHBIX IK3EMILIIPOB, MYISDKEH, Ta0nwil, (hoTorpaduii, MILTIOCTPUPYIOMIUX PE3YIbTATHI CEIEKIIMOHHON PaboTHI,
MOPTPETOB U3BECTHBIX CEIEKIIMOHEPOB.

Jlabopamopuvie pabomol

10. CocraBiieHHE 37€MEHTAPHBIX CXEM CKPEIMBAHUSI.

11. Pemienne reHeTHUECKUX 3a4a4.

12. CocraBiieHue U aHaIu3 POJIOCIOBHBIX UYEJIOBEKA.

13. M3yuenue u3MEHYUBOCTH, IOCTPOEHUE BAPUALIMOHHOIO Psiia M BapUALlMOHHON KPUBOM.

Pazoen 2. Teopus 36onrouuu.
[TonynsMOHHO — BUIOBO YPOBEHb

PazButne sBomonmonneix uaeil. Hayunsie B3risansl K. JIlunnes u XK. b. Jlamapka. OBomtonnonnas teopus Y. Jlapsuna. CBUieTEIbCTBA SBOTIOIUN
JKUBOU MPUPOJIBI: TAIIEOHTOJIOTHIECKIE, MOJIEKYISIPHO-TEHETHUECKHE, YMOPHUOIIOTHIECKUE, CPAaBHUTEIILHO-aHATOMUYECKHE, Ororeorpaduueckue.

Pa3Butue npencrasnenuii o sune. Bun, ero kpurepuu. Ionymsiius kak ¢popma CyiiecTBOBaHUS BUAA U KaK dJIEMEHTapHAs €IMHUIIA YBOJIOLHH.
CuHTeTHuecKast Teopus SBOIONMH. MUKPOIBOIIONMS U MAaKpO3BOIIOLUS. J[BUXKYIIIME CHIIBI BOJIOINH, UX BIUsSHUE HAa reHoQoH ] nonyasuuu. peid
I'€HOB U CiTydaifHble HEHAIIPaBJICHHbIE H3MEHEHHsI FeHO(OH Ia oMy saun. YpaBHeHue Xapau—BaitnOepra. MonekyasipHO-TeHETHYeCKHE MEXaHU3Mbl



sBoOIIMU. DPOPMBI ECTECTBEHHOT'O 0TOOpA: IBIIKYILAsA, CTAOUIU3UPYIOIasi, TU3PYNTHBHASL. DKOIOTHUYECKOE U Teorpaduyeckoe BU1000pa3oBaHue.
Hampasnenus u mytu sosonnn. @opmbl SBOIONNH: TUBEPrEHIINs, KOHBEPreHIIUs, Tapauiean3M. Mexanusmsl agantanuii. Kossosrorus. Poib
HBOJIIOIIMOHHOW TEOPUU B POPMUPOBAHUHU €CTECTBEHHOHAYYHOU KapTHHBI MUpa. MHOrooOpasue opranu3MoB U MPUCTIOCOOIEHHOCTh OPTraHU3MOB K
cpene oOuTaHus KaK pe3yabTaT 3BOMIOIUH. [[puHImne! kiaccudukanuu, cucreMaTiuka. OCHOBHBIE CUCTEMAaTHYECKUE TPYIIBI OPTaHMYECKOTO MUpa.
CoBpeMeHHbIE MOAX0AbI K KJIaCCU(PUKAIIUN OPTaHU3MOB.

Jlemoncmpayuu

YKUBBIC PaCTCHHsI M )KUBOTHBIE, repOapHbIe AK3EMITISPHI, KOJUICKITUH, TTOKa3bIBAIOIINE WHIUBUIYATbHYIO H3MEHUYUBOCTh U Pa3HOOOpa3nue COpTOB
KYJIBTYPHBIX PACTCHHUN U TIOPO/] JOMAITHHUX YKHUBOTHBIX, a TAK)KE Pe3yIbTAaThl MPUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTAHUS U Pe3yIbTaThl
BHJ1000pa30BaHUs; TPUMEPHI TOMOJIOTUYHBIX ¥ aHAJIOTUYHBIX OPTaHOB, UX CTPOSHUS U TTPOUCXOXKICHHS B TIPOIIECCE OHTOTEHE3a; CXEM,
WLTIOCTPUPYIOMIMX TPOIECCHI BUA000pa30BaHUs U COOTHOIICHHE MTyTeH MPOTPECCUBHON OMOIOTUYECKOMN IBOTFOITHH.

Jlabopamopuwvie pabomul

1. Onucanue BUI0B IO MOP(OTOTHIECKOMY KPUTEPHUIO.

2. OnucaHue NpucnocoOIIEHHOCTH OpraHu3Ma B €€ OTHOCUTENILHOTO XapakTepa.

3. BrlsiBlIeHHE TPU3HAKOB CXOJICTBA 3aPO/IBIIICH YEI0BEKa U APYTUX MTO3BOHOYHBIX )KMBOTHBIX KaK JIOKa3aTEIbCTBO UX POJICTBA.

Pa3zoen 3. Pazeumue jcusnu na 3emJe.

Tonynayuonuno — 6u006otl yposeHs

MeToabl JaTUPOBKU COOBITUH MPOILIOT0, FTEOXPOHOJIOTUYECKAS MIKaa. [ MmoTe3sl MPOUCX0KACHHS kU3HU Ha 3emiie. OCHOBHBIE ATAIbl SBOIIOLUN
ouocdeps! 3emun. KimroueBbie COOBITHS B BOJIIONNH PACTEHUH W )KMBOTHBIX. BhIMUpaHue BUOB U ero TpuauHbl. COBpEeMEHHBIEC MPEICTABICHUS O
MIPOUCXOKICHUH yeToBeka. CUCTEMaTHUYECKOE MOJI0KEHHE YeJIOBEKa. DBOJIONHS YenoBeka. DaKkTophl SBOIONMHU YesioBeKa. Packl yenoBeka, ux
MIPOUCXOXKICHHUE U €UHCTBO.

Jlemoncmpayuu

Moz[eneﬁ CKE€JIETA YCJIIOBCKA U ITIO3BOHOYHBIX KMBOTHBIX; MOJCIN «HpOI/ICXO)KI[eHI/IC YCJIOBEKa» U OCTAaTKOB MaTepI/IaJ'II:HOI\/'I KYJIBTYPBHI.

Jlabopamopuvie pabomol



4. N3yueHue HKOJIOTUYECKUX aJjanTaluil yeaoBeka

Paznen 3. Opranu3msl U OKpyXkaroias cpea.

IKrocucmemHwll YpOBeHb.

DKojorudeckue GakTopbl U 3aKOHOMEPHOCTH UX BIUSHUS HA OPraHu3Mbl (IPUHIUI TOJIEPAHTHOCTH, TUMUTHpYIoIKe (akTtopsl). [Ipucnocobnenus
OpPTraHu3MOB K JIEHCTBHIO HKOJIOTHUECKUX (hakTopoB. buonornueckue putmsl. BzanmoaeicTBue sKonornueckux pakTopoB. DKOJOTHYECKask HUIIA.
buoreonenos. Oxocucrema. KomnoneHnTsl s3kocucteMsl. Tpoduueckue ypoBHH. Tunsl numiessix nenei. [Tumesas cets. KpyroBoport BeiecTs u HOTOK
SHEpPIuu B 3KocucTeMe. bruoTnueckue B3aMMOOTHOLICHUSI OPTaHU3MOB B 9KocucTeMe. CBoiicTBa sxocucTeM. [IpoayKTHBHOCT M GrOMacca HIKOCUCTEM
pa3sbix THNOB. Cykueccus. Camoperyssiius sxocucteM. [locnencTBus BAUSHUS 1€ATEIbHOCTH YeloBeKa Ha SKocucTeMbl. Heo6XxoauMocTh
COXpaHEeHHs OMOPa3HOOOPa3Hs IKOCUCTEMBI. ATPOLIEHO3bI, UX OCOOCHHOCTH.

Buocgepnuiii yposens

VYuenue B. U. Bepnanckoro o 0uocdepe, Hoochepa. 3akoHOMEPHOCTH cyliecTBoBaHUs 6nocepsl. KomnonenTs! 6uocheps! u ux poiss. Kpyroopotst
BeniecTB B Onocdepe. buorennast murpamms atromoB. OcHOBHBIE 6rOMBI 3emutn. Poitb genmoBeka B 6nocdepe. AHTPONIOT€HHOE BO3/ICCTBHE HA
o6uocdepy. IlpuponHsie pecypcsl U pallMOHAILHOE TPUPOAONOIb30BaHKE. 3arps3HeHne onocdepsl. CoxpaHeHre MHOTooOpa3us BUJIOB KaK OCHOBA
ycroitunBoctr Onocdepsl. BocctanoButenbHas sxonorusi. [IpobiieMbl ycTOWIMBOTO pa3BUTHS. [IepCrIeKTUBBI pa3BUTHSL OMOIOTUIECKIX HAYK,
aKTyaJbHble IPOOJIEMBbI OUOJIOTHH.

Jlemoncmpayuu

repOapueB, KOJJIEKIMH, MOJeNeH, MyJsKeH, )KUBBIX PACTEHUH U )KHBOTHBIX, MOZIEJICH SKOCHCTEM, TaOJINL, WIITIOCTPUPYIOLIUX CTPYKTYpY Onochepsr;
CXEM KpYroBOpOTa BELIECTB U MPEBPALICHUS SHEPTUU B Onocdepe; BIUSHHUA XO3IHCTBEHHOMN JesTEIFHOCTH YeI0OBEKa Ha MIPUPOAY; MOEIH-
anmmkanuy «buocdepa u yesnoBeKk»; KapT 3al10BEHUKOB HaIlEH CTPaHbI.

Jlabopamopuvie pabomol

5. BeisBienue npucnoco0aeHuil OpraHu3MoB K BIMSHUIO Pa3IMYHBIX KOJOTHYECKUX (DaKTOPOB.

6. CpaBHEHHE aHATOMUYECKOTO CTPOSHHSI PACTEHUI Pa3HBIX MECT OOUTAHMUS.

7. 3y4yeHue U ONrMcaHue 3KOCUCTEM CBOEM MECTHOCTH

8. CocraBiieHUE MUIIEBLIX LENEH



9. MopenupoBaHue CTPYKTYp U IMPOLECCOB, MPOUCXOASIIUX B IKOCUCTEMAX.

10. O1ieHKa aHTPONOT€HHBIX U3MEHEHUI B PUPOJIE.

IIpumepHbIi NepeyeHb JA0OPATOPHBIX H MPAKTHYECKUX PadoT (HA BLIOOpYUMTEIs):
1. Ucnonp30BaHue pa3InIHBIX METOIOB IIPH U3YICHHH OMOJIOTHIECKUX OOBEKTOB.
2. TexHMKa MUKPOCKOIIMPOBAHUSI.
3. U3yueHue KJIETOK paCTEHUH U )KMBOTHBIX 0]l MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax U UX OMHCaHUE.
4. TlpuroroBneHue, pacCMaTpUBaHUE U OMMCAHUE MUKPOIIPENapaToB KIETOK PACTEHUH.
5. CpaBHEHHUE CTPOCHHUSI KJIIETOK PACTEHUH, )KUBOTHBIX, TPUOOB U OaKTEPUIA.
6. M3y4yenue IBM>KEHUS [IUTOIIA3MBbl.
7. I3yueHne mia3Moan3a U Jeria3MoiIn3a B KIIETKaxX KOKHUIIBI JIYKa.
8. zyuyenue epMEHTATUBHOTO PACHICIUICHHS TIEPOKCHIA BOJOPO/IA B PACTUTEIBHBIX M )KUBOTHBIX KJIETKAX.
9. OGHapy>keHue 0eJKOB, YIIEBOI0B, JTUMHIOB C TOMOIIBI0 KAYECTBEHHBIX PEaKITUil.
10. Beinenenune JIHK.
11. U3ydenue KaTaaIuTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpPE aMHJIa3bl UM KaTanasbl).
12. HabGnrogeHne MuTO3a B KJIETKAaX KOHYMKA KOPEIIKa JIyka Ha TOTOBBIX MUKpOTpenapaTax.
13. M3yueHnue XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

14. 3ydyenue craauii Meio3a Ha TOTOBBIX MUKpOIIpEnaparax.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

. I/I3yquI/Ie CTPOCHHUA ITOJIOBBIX KJIETOK Ha 'OTOBBIX MUKpPOIIpCIIapaTax.

Pemenne OJIEMCHTAPHBIX 3a4a4 I10 MOJ'IGKy.]'IS[pHOﬁ OMOJIOTUH.

BrisBnenune IIPHU3HAKOB CXOACTBA 3ap011},1111e171 YCJIOBCKA U APYTHUX IMO3BOHOYHBIX XKMBOTHBIX KaK JOKA3aTCJIILCTBO UX POACTBA.

CocTaBiieHHE JIEMEHTaPHBIX CXEM CKPELIUBaHUS.

Pemenne renernyeckux 3anay.

N3yuenne pe3ynpbTaToB MOHOTHOPUIHOTO M TUTUOPHUAHOTO CKPEIIUBAHUS Y IPO30(QUIIBI.
CocTraBieHHE U aHAJIN3 POJOCIOBHBIX YEJIOBEKA.

N3y4yeHne n3MEHUYNBOCTH, IOCTPOECHUE BAPUALIMOHHOTO psiJia U BAPUALIMOHHON KPHUBOM.
Onucanue peHorumna.

CpaBHeHue BUJIOB 110 MOP(}HOJIOrHIECKOMY KPUTEPHIO.

Onucanuie NpUCIOCOOJEHHOCTH OPraHU3Ma U €€ OTHOCUTEIILHOTO XapakTepa.
BrrsiBienue npucnoco0eHuil OpraHu3MoB K BIUSHUIO PA3JIMYHBIX IKOJIOTUYECKUX (DaKTOPOB.
CpaBHEHHE aHATOMUYECKOT'O CTPOEHUSI pPACTEHUI pa3HbIX MECT OOMTAHMUS.

Mertoabl u3mepeHus GakTopoB cpesibl OOUTaHMUS.

N3yyenue 5K0N0rn4ecKux afganTanui 4ea0BeKa.

CocTaBiieHHE NUILEBBIX LENEN.

N3y4eHne u onrcannue 3K0CUCTEM CBOEH MECTHOCTH.

MonenupoBaHue CTPYKTYpP U MPOLECCOB, MPOUCXOIALINX B SKOCUCTEMAX.



33. OueHKa aHTPOIIOT€HHBIX U3MEHEHUN B IIPUPOJE.

Y4eOHo-TeMaTH4YecKoe IIannposanmnes 10 kiaacce

Ne Tema KoauuecTBO 4acoB
1 Bsenenue 4
2 MoJeKyJISIpHBIi YPOBEHB 12
3 Krnetounslii ypoBeHb 18
Hroro: 34




Temarnueckoe mianuposanue B 10 kiaacce

No Tema ypoka KoauuectBo
ypoKa 4acoB

1 buonorus B cucreMe Hayk 1
2 OOBeKT u3y4yeHus: OMoJIOTuU 1
3 buonoruueckue cucTeMsl M UX CBOMCTBA 1
4 O6006mamui ypok 1
5) MonekynspHeiii ypoBeHb. OOIIas XapaKTepUCTHKA 1
6 Heopranunueckue BemiecTsa: BoJa, COIU 1
7 Jlunuapl, UX CTPOEHUE U CBOMCTBA 1
8 VYTI1eBOJIbI, UX CTPOCHHUE U CBOWCTBA 1
9 benku. CoctaB u cTpykTypa 0€IKOB 1
10 benxu. ®ynknun 6e1KoB 1
11 DepMeHTHI — OMOJIOTUYECKUE KaTaIU3aTOPhI 1
12 O60061marmui ypok 1
13 Hyxnennossle kucaots! (JIHK u PHK 1
14 AT® u npyrue HyKiaeoTuaAbl. ButamMmunsl 1
15 Bupycsl — HekierouHast popma KU3HU 1
16 O06006manmui ypok 1
17 Knerounslii ypoBeHb: ob11ast xapakrepuctuka. Kinetounas treopus 1
18 Crpoenue knetku. Kinerounas memOpana. Kiierounsiii nientp. Llutockener. 1
19 Pubocomsl. Snpo. DHpomIa3MaTiudeckas CETh 1
20 Baxyonu. Kommieke INombmxu. JInzocomsr. 1
21 Muroxonapuu. IInactuasl. Opranousl aApuxkeHus. KinerouHsle BKIIOUEHUS 1
22 OcoOEeHHOCTH CTPOEHUS KJIETOK MPOKAPHOTOB U 3YKapHOTOB 1
23 O6006marmui ypok 1
24 OOMeH BeleCTB U NPEBPAICHUE YHEPTUH B KIICTKE 1
25 DHEepreTYecKkuii 0OMEH B KJIETKE 1
26 Tuns! kneToyHoro nutaHusi. PoTOCHHTE3 U XEMOCUHTE3 1
27 [Tnactryeckuit oOMeH: OMocuHTE3 OeKa 1
28 Perynsnust TpaHCKpUTIIIMKA ¥ TPAHCIISIIIAN B KJIIETKE M OpTaHU3Me 1
29 Jlemenue xkieTku. Murtos 1




30

Jlenenue kuetku. Meiios. [logoBbIe KIeTKU

1
31 O06006armui ypok 1
32 O600maromuii ypok(rmo uToraM yaeOHO-HCCIEA0BATEIIBCKON W MPOSKTHOMN JACSTEIHHOCTH) 1
33 O6o00maromuii ypok (1o uroraM ydeOHO-MCCIIeI0BATEILCKOW U TPOCKTHOM JIESITEILHOCTH ) 1
34 Opraau3anus noarotoBku Kk EI'D 1
Y4yeb6Ho-TeMaTHYecKoOe MIaHUPoBaHueB 11 kiacce
Ne Tema pa3znena KoaunuecTBo yacoB
1. OpraHu3MeHHbIN YPOBEHb 10
2 [TonynsauMoHHO-BUI0BOM YPOBEHD 8
3 OKOCUCTEMHBI YPOBEHb 8
4 buocdepHslil ypoBeHb 8
HTtoro: 34
TemaTnueckoe nmiianuposanue B 11 kiacce
Ne Tema ypoka KoanuecrBo

4yacoB




1 OO011as xapaKTepUCTHKA OPTraHU3MEHHOT0 YpOBHA. Pa3MHOXEHHE OpraHu3MoB 1
2 PazBuTune monoBeix Ki1eToK. OMaog0TBOpEHUE 1
3 NunuBuayansHoe pa3Butue. buoreneTnueckuii 3akoH 1
4 3aKOHOMEPHOCTH HACleAOBaHUs MPU3HAKOB. MOHOrHOpUAHOE CKpPEIIUBAHNE 1
5 Henonnoe nomunupoBanue. ['enotun. @eHOTUI. AHAUIM3UPYIOIIEE CKPEIIMBaHUE 1
6 JluruOpunHoe ckpenBanue. 3aKOH HE3aBUCHMOT'O HACIEOBAHUS MPU3HAKOB 1
7 XpoMOCOMHasl TeOpHUs HACIeICTBEHHOCTU. 3akoH MopraHna. ['enetnka nona. HacienoBanue, ClieniIeHHOE C MOJIOM 1
8 3aKOHOMEPHOCTH U3MEHYMBOCTH. MyTallMOHHAs N3MEHYHBOCTh 1
9 OCHOBHBIE METOJIbI CEICKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB. bruotexHomorus 1
10 | O6oO6marommii ypok 1
11 | [lomynsiroHHO-BUI0BOM ypoBeHb. O01Ias XapakTepucThka. Buibl u nomysmsiust 1
12 Pa3Butre 3BOMIONIMOHHBIX HeH. CHHTETUYECKAs] TEOPHS IBOJTIOIIUN 1
13 | JIBwKymue CUiIbl SBOJIFOIIMH, MX BIUSHUE HA TeHO(DOH T momysaiiuu. DakTopbl IBOJIFOIUN 1
14 | EctecTBeHHBII 0TOOp Kak (hakTop HBoMOIMU. DOpMBI €CTECTBEHHOTO 0TOOpa 1
15 | MuxkposBomonus 1 MakposBostonus. Hanpapnenue 3Boironumn 1
16 | [lytu noctmxeHust OMOJIOTHYECKOTo mporpecca 1
17 [Tpunnune! knaccuduxarmn. CucreMaTuka 1
18 | O6o6marommii ypok 1
19 | Cpena oburanust OpraHu3MOB. DKOJOTHUECKUE (PAKTOPHI U UX BIMSHUE HA OPTaHU3MBI 1
20 | Dxosornueckue coodmecTra. Kitaccndukammm sxkocuctem 1
21 | Bujbl B3aMMOOTHOIIICHUI OPraHU3MOB B YKOCUCTEME. DKOJIOTHYCCKAs HHIIA 1
22 | BunmoBas, mpocTpaHCTBeHHAs!, TpoUUecKasi CTPYKTYPbl SKOCHCTEMBI 1
23 [TumeBbie cBs3U B aKOcucTeMe. [IpaBuiio SKOJ0THYECKON TUPaMUIBI 1
24 | KpyroBopoT BeliecTB U npeBpalieHne sHepruu B skocucteme. OCOOEHHOCTH NMEePEHOCa YHEPTHH B IKOCUCTEME 1
25 | Dkonoruueckas cykueccus. [locneacTBus BIUSHUS ESTENHHOCTH Y€IOBEKa Ha YKOCHCTEMBI 1
26 | OGobmaronmii ypok 1
27 | buoctepuslii ypoBenb. O0Ouiast xapakrepuctika. Yuenue B.M. Bepnaackoro o 6uocdepe 1
28 | KpyroBoport BemecTB B IPHPo/Ie. 3aKOH III00AIBHOTO 3aMbIKaHHs OMOT€0XUMHUYECKOT0 KPYyroBOpoTa B buocdepe 1
29 | DBomonus 6uocdepsl. ['modanpHBIE aHTPOTIOTCHHBIE U3MEHEHUS B Onocdepe 1
30 | [IpoucxoxaeHue ku3Hu Ha 3eme. [ umoTe3bl MPOUCXOKICHHUS DYKapHOT 1
31 | OcHOBHBIE dTaIbI YBOJIIOIMH OPraHUIECKOro Mupa Ha 3emire. [ eoiornueckas UCTOpHs 3eMITH 1
32 | DBosronus 4esoBeka. J[BIOKyIMe CHIIBl aHTPOIIOTeHe3a 1
33 | Poxw gyenoBeka B 6uochepe. [IpoOaeMbl yCTONYHBOTO pa3BUTHS 1
34 O6o0maromuii ypok 1










