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1. MOSICHUTEJIbHAS 3AITUCKA

[Iporpamma paspaboTaHa ¢ y4€TOM akTyalbHBIX 337a4 OOy4eHUs, BOCIHMTAHUS U Pa3BUTUS 00ydaro-
HIAXCSI
B cucreme ectecTBeHHO - HAy4HOTO 00pa3oBaHUs OWMONOTHS KakK Y4eOHBIN MpEeIMET 3aHHMMAeT BaXKHOE Me-
CTO B (OPMHPOBAHWU HAYYHOW KAPTHUHBI MHPA, SKOJOTUYECKOTO CO3HAHUS; IICHHOCTHOTO OTHOIIEHHUS K JKHU-
BOW MPHUPOJE U YEIIOBEKY; COOCTBEHHOH MO3WIMH MO OTHOMICHUIO K OMOJIOTHYEecCKOW MH(pOpMAalLNH, MOoTydae-
MOW U3 Pa3HbIX HCTOYHUKOB.

OcBoeHue mporpaMmbl 0 OHMOJIOTHH 00ECIEUMBACT OBJIAJCHUE OCHOBAMH Y4eOHO-HMCCIIEI0BATEIbCKON aes-
TEJILHOCTH, HAYYHBIMU METOJIaMH PEIICHUS Pa3IMYHBIX TECOPESTUUCCKUX M MPAKTUYCCKHX 3a/1a4.

N3yuenne O6uosnornu Ha Mpo(UIBHOM ypOBHE OPUEHTHPOBAHO HA  MOJrOTOBKY K IOCIEAYIOIIEMY
npoeCcCHOHATPHOMY O00pa30BaHUIO, PAa3BUTHE MHIMBHIYaIbHBIX CIIOCOOHOCTEW 0OydYaronmxcs myTém Ooee
ri1yOOKOro, 4eM NpeaycMaTpuBaeTcs 0a30BBIM YPOBHEM, OBJIAJICHUS OCHOBAMH OMOJIOTHH U METOJIaMH H3y4de-
HUSI OPraHUYECKOTO MHpA.

W3yuenne O6uonoruu Ha NpOQHUILHOM YpPOBHE 00ECHeuMBacT: MPUMEHEHHE MOJTYYEHHBIX 3HAHUHM Ui
pELICHHUS MPAKTUYCCKUX U YIeOHO-MCCIIeIOBATEIbCKIX 3ala4, YMEHHE CHCTEMaTH3HUpOBaTh U 00001IaTh 1Oo-
Jy4YEeHHBIC 3HAHUS; OBJaJICHHE OCHOBAMHU MCCIIE0BATEIBCKON JACITEIHHOCTA OMOJIOTHYECKON HAIIPaBICHHOCTH
U TPaMOTHOTO O0(OPMIICHUS MTOJIYUYECHHBIX PE3YIbTATOB.

W3yuenune mpenMera Ha yriyOJIEHHOM ypOBHE IO3BOJISIET (POPMHPOBATH y OOYYAIOUIMXCS yMEHHUE
aHAJIM3UPOBaTh, IPOTHO3MPOBATH M OI[CHUBAThH C MO3UIMH 3KOJOTHYECKOW 0E30MacHOCTH MOCICACTBHS Jes-
TEJILHOCTH YEJIOBEKa B 9KOCHCTEMAX.

Ha yrimyGnenHoM ypoBHE u3yueHue npenmera «buosnorus» B yacTd (HOPMHUPOBAHUS y OOYYArOIIUXCS
HAYYHOTO MHPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX METOJIOB, OCBOCHHUS MPAKTUYECKOTO MPUMEHEHHS
HAYYHBIX 3HAHUM OCHOBAHO HAa MEXIPEIAMETHBIX CBS3SIX C MpeAMeTamMH 00JacTedl ecTeCTBEHHBIX, MaTeMa-
TUYECKUX U TYMAHUTAPHBIX HAYK.

PaGouas mporpamma pa3paboTaHa Ha OCHOBaHUH IIPUMEPHOI paboueli mporpaMMsbl cpeHero (IOTHOTO)
obmiero oOpa3oBanusi o 6monoruu (yriyOJIeHHBIH YPOBEHb) U aBTOPCKOW MPOTPaMMBI CPEAHETro (IIOJTHOTO)
obmiero o6pazoBanus no Ouonoruu 10-11 kmaccwl yriay6neHHslil (ypoBeHb), aBTopsl: .M. pimmui, O.B.
Cabmuna. M.: Ilpocemenne, 2019. — 44 c. Ilporpamma pekomMeHI0BaHa MHHHCTEPCTBOM OOpa30BaHUS H
Hayku P®, pa3paboTaHa B COOTBETCTBHH C (eliepabHbIM KOMIIOHEHTOM T'OCYAapCTBEHHBIX 00IIe00pa3oBa-
TEJBHBIX CTAHJIAPTOB CpeaHEro (MOJHOr0) 00IIero oOpa3oBaHus 1Mo OMOJOTUHM HAa MPO(UILHOM ypOBHE, IMOJI-
HOCTBIO OTpaKarollas cojiepkaHue MPUMEPHON MPOTrPaMMBI.

Pabouast nporpaMmma cocTaB/iecHAa HA OCHOBE HOPMATHBHO - IPABOBBIX IOKYMEHTOB

Pabouas mporpamma mo OGHOJOTHM ISl YPOBHS CpeIHEro oOIIero oO0pa3oBaHHs COCTABJIEHA B COOTBET-
CTBUU C HOPMAMUBHHIMU OOKYMEHMAMU.

1. ®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumy;

2. — ®enepanpubiii 3akoH oT 31 uromst 2020 1. N 304-D3 "O BHeceHnH u3MeHeHUi B DenepanbHbIil 3aK0H

"O6 obOpazoBannu B Poccuiickori @eaepanuu’ Mo BompocaM BOCITUTAHUS 00ydaromuxcs';

3. ®I'OC COO, yrBepxkaeHHbIH prKa3zoM MuHHICTEepCcTBA 00pazoBanus U Hayku Poccuiickoit @enepanun

ot 17 nexabps 2010 r. N 1897 ¢ usmeHeHusIMH, yTBEpKIEHHBIMHU MPUKa30M MUHUCTEPCTBA MPOCBEIIECHUS

ot 11.12.2020r. Ne712;

4. @enepanbHblil nepeueHb y4eOHUKOB, PEKOMEHYEMbIX K HCHOJIBb30BAHUIO MPH pean3allii UMEIOIINX

rOCy/IapCTBEHHYIO aKKpeIUTAII0 00pa30BaTEIbHBIX MPOrpaMM HadallbHOTO OOIIEro, OCHOBHOTO OOIIEro,

cpenHero oOmero oOpa3oBaHMs, YTBEPKIESHHOTO MpHKa3oM MUHUCTEpCTBa MpocBelieHus: Poccuiickoii

®enepanun ot 20.05.2020r. Ne254;

5. Tlopsiiok opraHu3ay 1 OCYIIECTBICHUS 00pa30BaTeIbHOI 1eATEIbHOCTH IO OCHOBHBIM 00111€00pa30-

BaTeJbHBIM IIpOrpaMMaM - 0oOpa3oBaTeIbHBIM MPOTrpaMMaM Ha4daJlbHOTO OOIIEro, OCHOBHOI'O OOIIEro u

cpeaHero oOIero odpa3oBaHMs, YTBEPXAECHHBIM NpukazoM MuHHCTEpCTBA NpocBemieHus: Poccuiickoit

®enepanun ot 22.03.2021r. Nel15;

6. ITocranoBienue ['nmaBHOrO rocynapcTBeHHOro canutapHoro Bpada P® ot 28.09.2020 r. Ne 28 «Canu-

TapHO-3IHIEMUOJIOTHYECKUE TPEOOBaHUS K OPraHU3alMsIM BOCIUTAHUS M OOy4YeHHs, OTAbIXa U 03]I0pOB-

JIeHUs JeTe U MostoAeku» HopMbl U nipaBuia CanlluH 1/2/3685-21 «['urneHnveckrie HOpPMaTUBBI U Tpe-



OoBaHUS K 00ecTIeueHUI0 OE30IaCHOCTH M OE3BPEIHOCTH I YeoBeKa (aKTOPOB cpenbl ooutanus" (¢ us-
MEHEHUSMH U JIOTIOJIHEHHUSIMU )», YTBEP)KJICHHBIE MOCTAaHOBJICHUEM [ JIaBHOTO TOCYAapCTBEHHOTO CAHUTap-
HOTO Bpaua POy;
7. Pabougas nporpamma Bocriutanuss MbOY COI Ne49 r.benropona mis yposus COQO.
8. YHuBepcaiabHbII KOOUPUKATOP paclpeesIEHHBIX [0 KJaccaM IIPOBEPsieMbIX TPeOOBaHUH K pe3ysbTaTaM
OCBOCHHS OCHOBHOW 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO 001Iero 00pa30BaHUs M 3JIEMEHTOB COJEp-
aHHA 10 OMOJIOTHM JJISl UCIOJIb30BaHUA B (pefiepalIbHBIX U PEerMOHAIBHBIX MPOLETypaxX OLEHKHKauecTBa
oOpa3oBaHus, 0J0OOpPEH pelieHreM QeIepaTbHOr0 Y9eOHO-METOIUYECKOTO 00BEAMHEHHS T000IIeMy o0pa-
3oBaHMIO (IpoTokos oT 12.04.2021 r. Nel/21)

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEIMETA

B cucreme ectecTBeHHO-Hay4yHOI0 00pa30BaHMsI OMOJIOIHsI KaK yUeOHBIHM ITpeIMeT 3aHUMaeT BaXKHOE Me-
CTO B )OPMHUPOBAHUU: HAYYHOU KapTUHBI MUPA; QYHKIMOHATIHHON TPAMOTHOCTH, HEOOXOIMMOM ISl TTOBCE-
JTHEBHOH JKU3HU; HABBIKOB 3/I0pPOBOI0 M O€30MaCHOI0 AJIs YeJIOBEKa M OKPYKarolLel cpelibl 00pasa KHU3HH;
HKOJIOTHYECKOTO CO3HAHUS; IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIE U YEIOBEKY; COOCTBEHHOM MO3ULIUU
10 OTHOILEHHIO K OMOJI0rHyecKoi HHPOpMaLUK, NOIydaeMOM U3 pa3HbIX HCTOYHUKOB. M3ydyeHune Onosoruu
co31a€T ycnoBus it POPMHUPOBAHUS y O0yUYAIOIIHUXCSI MHTEIJICKTYAJIbHBIX, TPAaXKIaHCKUX, KOMMYHHUKAIIMOH-
HBIX ¥ HTHPOPMALMOHHBIX KOMIIETEHLIUH.

N3yuenue xypca «brosorus» B cTapiieil MKoJIe HallpaBJIeHO HA PELICHUE CIECAYIONIUX 3a1a4:

1) popmupoBaHue cucTeMbl OMOJOTMUECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOH KapTHUHBI
MUpA;

2) pa3BUTHE JIUYHOCTU O0YJAIOIUXCS, UX UHTEIJICKTYalbHOE U HPAaBCTBEHHOE COBEPLICHCTBOBAHMUE,
¢dopMHpOBaHUE Y HUX TYMaHUCTHYECKUX OTHOIICHUN M SKOJIOTUYECKH 1EIeCO00pa3HOTro OBEACHUS B OBITY U
TPY/ZOBOH AEATENbHOCTH;

3) BBIPaOOTKY MOHMMAaHUS OOIIECTBEHHOM MOTPEOHOCTH B pa3BUTUH OMOJIOTHH, a TaKxke (popMupoBaHHe
OTHOILEHHSI K OMOJIOrMH KaK BO3MOKHON 00sacT Oyayliel NpakTHYeCKO e TeIbHOCTH.

Llenu: Guomornveckoro 0Opa3oBaHus B CTapIIeH mikoie GopMyIupyrOTCs Ha HECKOIBKUX YPOBHSIX: TJIO-
0aJbHOM, METaNpeAMETHOM, IMYHOCTHOM U IIPEAMETHOM, Ha YPOBHE TPEOOBaHUI K pe3ysbTaTaM OCBOCHUS
COJIepKAaHUS PEAMETHBIX IIPOTPAMM.

I'moGanpHble 11€11 OMOJIOrMYECKOro 00pa30BaHus SIBJISIOTCS OOILMMHU JUIsl OCHOBHOM M cTaplIel HIKOJIbI U
OTIPENIENISAIOTCS COMMAITBHBIMU TPEOOBAHUSAMH, B TOM YHUCIIE H3MEHEHHUEM COIMATIBHON CUTYaIlluy Pa3BUTHUS —
POCTOM MH(OPMALIMOHHBIX MEPETPY30K, H3MEHEHHEM XapaKTepa U clocoO0B OOIEHHS U COLMAIBHBIX B3aUMO-
neiicTBuil (00bEMBI U CLIOCOOBI OTYUYEHHUS HHPOPMAILIMK MTOPOKAAIOT Psii OCOOEHHOCTEN pa3BUTHS COBPEMEH-
HBIX 110/IpOcTKOB). Hanbosee npoAyKTUBHBIME [T PELLICHUS 3a]a4 Pa3BUTHUS OJPOCTKA ABISIOTCS COLIUOMO-
payibHasl ¥ MHTEJUIEKTyalIbHas B3POCIIOCTb.

[Tomumo 3TOrO0, rodanbHbIE HEMH GOPMYIUPYIOTCS C YIETOM PACCMOTPEHUS OHOIOTHYECKOTro 00pa3o-
BaHMs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHUs B 1I€JIOM, TIOATOMY OHHU SBJISIIOTCS HanOoJiee OOLUIMMHU U COLH-
QIBHO 3HAYMMBIMH.

C yu€ToM BbIIIEHA3BaHHBIX M1OIX0/I0B INTOOAIBHBIMHU LENIIMU OMOJIOTHUECKOTO 00pa30BaHUs SIBIISIOTCS:

* conpanu3anus 00yJarmuXxcs Kak BXOXK/IEHHE B MUP KYJbTYPhl M COLMAIBHBIX OTHOLICHUH, obecre-
YHMBAOIEE BKIIOYEHHUE yUYallluXcs B TY WM HHYIO TPYIILY JIMOO OOIHOCTh — HOCHUTENS €€ HOPM, LIEeHHOCTEH,
OpHEHTAINi, 0CBaNBaEMBIX B ITPOIECCE 3HAKOMCTBA C MUPOM JKUBOU MTPHUPOIBI;

* IPHOOIIEHNE K TO3HABATEIbHOM KYJIbTYpe KaK CUCTEME MO3HABATENbHBIX (HAYYHbIX) IIEHHOCTEH,
HAKOIUIEHHBIX 001IecTBOM B cdepe ononornyeckoit Hayku. [loMmumo atoro, Ouonornyeckoe 00pazoBaHue Ha
CTaplIlei CTyIeH! MPU3BaHO 00eCIeUnTh:

* OpPHEHTAIINIO B CHCTEME STHYECKUX HOPM H [IEHHOCTEW OTHOCHUTEIIEHO METO/IOB, PE3YJIbTaTOB H JJOCTH-
KEHUI COBPEMEHHOW OMOJIOTMYECKOI HayKH;

* pa3BUTHE MMO3HABATEIBHBIX KQYECTB IMYHOCTH, B TOM YHCJIE  ITO3HABATEIHHBIX HHTEPECOB K H3yde-
HUIO 00IIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH U CaMOMY MPOLIECCy HAYYHOT'O MIO3HAHMS;

* OBJIaJICHHE Y4eOHO-TI03HABATEIHHBIMH U IICHHOCTHO-CMBICIIOBBIMH KOMITETEHTHOCTSIMU JUTsI (hopMuUpo-
BaHU M03HABATEIbHON U HPABCTBEHHOM KYJIBTYpPbI, HAYYHOI'O MUPOBO33pEHHSI, @ TAK)KE METOJI0JIOTHEH OHOJI0-
THYECKOTO YKCIIEPUMEHTA M AJIEMEHTAPHBIMU METOJIaMH OMOJIOTHUYECKUX MCCIIETOBAHMIA,

* (hopMupoOBaHHE FIKOJIOTHUECKOTO CO3HAHMS, IIEHHOCTHOTO OTHOILIEHHS K YKMBOM MPHUPOJIE U YETIOBEKY.



MECTO KYPCA BUOJIOI'MX B YYEBHOM IIVIAHE

KonndecTBo yacoB, 0TBOMMOE HAa U3ydeHHE OMOJIOTHU B CTapIlIeil 1IKoJIe, 3aBUCUT OT y4eOHOr o IUIaHa,
YTBEP)KIAEHHOTO 00pa30BaTeIbHON OpraHu3amnuei. Jannas pabouas nporpamMma paccuntana Ha 204 gaca:
10 kmacc - 102 yaca (3 yaca B Hegeno), 11 kimacc — 102 gaca (3 yaca B HeZ1elt0), B COOTBETCTBUU C yUSOHBIM
wianoM mkojsl. [IPOTPAMMA TIPEATIOJIATAET YIJIYBJIEHHOEM3YUYEHUE ITPEAMETA B KJIAC-
CAX ECTECTBEHHOHAVYYHOI'O ITPO®UJIA.

Kypcy Ouonoruu Ha CTyIeHU CpeHero 001ero 00pa3oBaHus MPEIIIeCTBYET Kype OMOJIOTHH, BKITIOYA-
IOLIMH 3JIEMEHTapHbIe CBEACHUS 00 OCHOBHBIX Onosornueckux oowvekrax. Cojepaxanue Kypca GMOIOruU B Oc-
HOBHOM IIIKOJIE CIYKHUT OCHOBOH JIJIsl MU3Y4YEHUs OOIIUX OMOJIOTMYECKHX 3aKOHOMEPHOCTEH, TEOpHil, 3aKOHOB,
TUIIOTE3 B cTaplIel MIKoJje, e 0co00e 3HaueHHe MPUOOPETaI0T MUPOBO33PEHUYECKHE, TEOPETHUECKUE TTIOHATHS.

Taxum 0Opa3oM, copepkaHue Kypca OMOJIOTUH B cTapliei 1mKoje 0oJiee MoJIHO PacKphIBaeT oouue 61o-
JIOTMYECKUE 3aKOHOMEPHOCTH, IPOSIBIIIONIUECS HA Pa3HBIX YPOBHIX OPraHU3aLUK KUBOW IPUPOIbI.

Pabouast nporpamma peasmsyercst Ha ocHoBe YMK:

1. Vwue6nuk: JI.B. Breiconkas, I'"'M. JIpimmun, A.O. PyBunckuii, O.B.Cabmuna, JI.H. Ky3nenosa buoso-
rusl0 knace, 11 knace Yrmyonenusiii ypoBeHb. Mocksa. [Ipocsemenne — 20201
2. «lIpakTukyma no o6meii ouonoruu aist 10—11 knaccoB npodunbHOro ypoBHs» (aBT. I'. M. [IpiMiui,
O. B. Cabmnuna, JI. B. Beiconkas, I1. M. bopoaun; M. : IIpocsemenue, 2020
®opMbl OPraHu3anuM Y4eOHOro npouecca siBJIsIOTC:
a) YPOK-JICKIUSA
0) ypok-becena
B) YPOK BBITTOJIHEHHSI TPAKTUYECKUX padOT (MOMCKOBOTO THIIA)
I') YPOK BBIMOJHEHUS TEOPETUUECKUX UCCIIe0BAHUM
1) KOMOMHUPOBAHHBIN YPOK.
JUisl TEeKyIero KOHTPOJIsi UCHOJb3YIOTCS MHAUBUAYaJIbHBIE, TPYIIIOBbIE U (DpOHTaANbHBIE (POPMBI YCT-
HOT'0 ¥ MHCbMEHHOT0 KOHTPOJISA:
- YCTHBIE€ BUJBI KOHTPOJIA (YCTHBIN OTBET Ha IOCTABJICHHBIH BOIIPOC; Pa3BEPHYTHIN OTBET IO 3a/laHHON TEME;
YCTHOE COOOIIeHNE 10 W30paHHON TeMe, co0ece0BaHNe; TECTUPOBAHNE (C IMOMOIIBI0 TEXHUYECKUX CPEACTB
oOy4deHus),
- NACHMEHHBIE BHUJbI KOHTPOJS (IMMMCHMEHHOE BBIMIOJHEHHE TPEHUPOBOYHBIX YIPAKHEHUH, TECTUPOBAHMS,
NPaKTUYECKUX padoT; HamucaHHe OMOJIOTMYECKOT0 TUKTaHTa, COUMHEHUS; BBIIIOJHEHUE CAMOCTOSITEIbHON pa-
00TbI, MMCEMEHHOW MTPOBEPOYHOM PabOThI, TBOPUECKOM PabOTHI).
Kak (opma KOHTpOJIS 1 CAaMOKOHTPOJISL BHICTYNAIOT ITOYPOUHBIE TECTOBBIE 3aJaHusl. COBpeMeHHbIE TPEOOBaHUS
K y4eOHOMY IPOIECCY OPHEHTUPYIOT YYUTENS Ha MPOBEPKY 3HAHWH, YMEHUH M HAaBBIKOB Uepe3 ACATEIbHOCTD
yuamuxcs. [Ipaktuueckue paboTel B Kypce 6MOI0ruu — 310 ocobast opma 00ydeHHs, TO3BOJISAIONIAS HE TOMb-
KO ()OPMHPOBATH, Pa3BUBATh, 3aKPETIJISATh YMEHUS U HaBBIKU, HO U OLIEHUBATh 3HAHUSA (Uepe3 BHIIOJIHEHUE UTO-
roBbIx padot). [loaTomy oaHOM MX (HOPM TEKYIIEro KOHTPOJIS SBJISIETCS MPOBEIEHUE MPAKTHUECKUX padoT.
VY CTHBIM KOHTPOJIb KaK TEKYLIUH MpeanoaaraeTcs NpoBOIUTh B WHAMBUIYalbHON, (POHTANBHON MM KOMOU-
HUPOBAHHOU (opMax.
WToru Tekyero KOHTPOJIs yJaluxcs OCYIIECTBISIFOTCS 110 YeTBEPTAM ¢ (pUKcaruei ux JOCTHKEHUH B Klacc-
HBIX J)KypHajax B BUJI€ OTMETOK MO NATHOAJUILHOM IIKaJIe.
HtoroBas arrecranus ydamuxcs 11 kmaccoB mpoBOIUTCS HA OCHOBAHUU MX BbIOOpa B hopme EI'D.
®OPMbI 1 CPEACTBA KOHTPOJIA
3anaHus, UCTIOJIb3YeMbIE B KaueCTBE U3MEPHUTENIEH, COAEPIKATCS B CIIEIYIOIUX UCTOYHUKAX:
1. JLIIL. AmnacracoBa. O6mas ouonorus. Junakrnaeckue Marepuaisl. — M.: Bentana-I'pad, 1997 — 240
c.

2. buomorust 10-11 Tlpaktukym s yuammxcs 10-11 kmaccoB o0mieoOpa3oBaTenbHBIX YUPEKIACHUH.
[Tpodwminbneiii yposens. /I.M. dpmvmun, O.B. Cabnuna, JI.B. Breiconkas, I1.M. Bopoaun/ - M.: Ilpo-
cBenenue, 2019, - 44 c.

['oToBUMCS K €TMHOMY TOCYAapCTBEHHOMY 3k3ameHy: buosorus/ Yenosek. — M.: [Ipoda, 2004.
['oToBHMCS K €IMHOMY TOCy1apcTBEHHOMY 3k3aMeHy: buonorus/ Pactrenus— M.: [Ipoda, 2004.
5. T'oToBHMCS K eMHOMY rOCyJapCTBEHHOMY 3K3aMeHy: buonorus/ XKusotnsie. — M.: [Ipoda, 2004.
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6. T'oToBHMMCS K €IMHOMY TOCYIapCTBEHHOMY 3K3ameHy: buosorus/ O6mias oumonorus — M.: Jlpoda,
2004.

7. B.b. 3axapos O6mas 6uosorusi: TeCThl, BOpockl, 3amanus: 9-11 kin. B.b. 3axapos u np. — M.: IIpo-
cBemienue, 2003.

8. T.B. MBanoa COopHHK 3a7aHuii M0 00IIel OMOJIOTHU: TTOCOOME I ydamuxcs: o0meo0pa3oBareib-
HBIX yupexaenuil — M.: [Ipocsemenue, 2002.

9. A.A.Kamenckuii, H.A CokonoBa, C.A. TuroB. BcTynurenbHble S5K3aMEHBI: Ballla OLIEHKA 10 OHOJI0-
run. — M.: U3narenbckuii nentp «Benrana ['pady», 1996.

10. A.A. KameHnckuii u ap. 1000 BoripocoB u oTBeTOB. brosorus: yaedbHoe mocodue /st MOCTYIMAIIMNUX B
By3bl. — M.: KHMKHBIN oM «YHHUBepcuTeT», 1999.

11. T'. 1. Jlepuep O6mas 6uosiorus. [loypounsie Tectsl u 3ananus. — M.: AkBapuym, 1998.

HNuTepHeT-pecypcenl:

1. http://old.fipi.ru/ (PenepanbHbIii HKHCTUTYT NeAaroruueckux n3mepenuit (OUITN))

2. http://www.fcior.edu.ru/ (PenmepaibHBIi  LEHTP HUHPOPMAIIHOHHO-00PA30BATEIbHBIX  PECYPCOB,
®LIVIOP)

3. http://school-collection.edu.ru/ (Equnas xosekims udpoBeix oOpasoBarenbHbix pecypcos, EK ITOP)

4. http://festival.1september.ru/ (PectuBasp negarorudeckux uae «OTKPBITHIA YPOK))

5. http://www.chemistry48.ru (JIuusbIii caiit)

6. http://www.uroki.net/docxim.htm ([{ns yuurens Xumun 1 OHOJIOTHH)

7. http://www.krugosvet.ru/taxonomy/term/46 (Suuukioneaus Kpyrocser)

8. http://interneturok.ru/ru/school/biology/10-klass (Buuneoypoxu. buonorus 10 i)

9. http://interneturok.ru/ru/school/biology/11-klass (Bumeoypoxku. buosorus 11 ki)

10. http://biology-online.ru/ (CoBpemennbie ypoku Ouosnoruu. buosnorus oxnaiin)

11. http://luts.ucoz.ru/load/27-1-0-109 (3anumarenbHast OHOIOTHS)

12. http://multiring.ru/course/biology/content/index.html#.VD0oJ3FfgX5Q (OtkpbiTas OHoIOTHS)
13. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (Tects! onaiin)

14. http://85.142.162.119/0s11/xmodules/qprint/afrms.php?proj= (OtkpseiThiit 6ank 3amanuit EI'D)
15. http://ege.yandex.ru/ (ET'D u TUA na Sunexce)

16. http://bio.reshuege.ru/ (Perry EI'D o 6uonoruu. TemMaTHuecKue TECTHI)

17. http://bio-fag.ru/map3.html (Tectsl, 3aaa4n 110 OHOTOTHN)

2. INTAHUPYEMBIE PE3YJIBTATbI U3YUEHUSA KYPCA BUOJIOTUHU

B pesynbraTe u3ydenuss ydeOHoro mnpeamera «buosorus» Ha ypoBHE cpeaHero oOiero o0pa3oBaHHsS Bbl-
IMYCKHHMK Ha YIJIy0JJeHHOM YPOBHE BBIINIYCKHMUK HAYYHTCH:

— OIICHUBATDH POJIb OMOJIOTHYECKUX OTKPBITUN U COBPEMEHHBIX MCCIIECIOBAaHUN B PA3BUTUU HAYKHU U B MPAKTHYE-
CKOU JIeATeILHOCTH JIIOJICH;

— OIICHUBATH POJIb OMOJOTUU B (POPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI MUPA, TPOTHO3UPOBATH TEP-
CIIEKTUBHI Pa3BUTHSI OMOJIOTHH;

— YCTaHaBJIMBAaTh U XapaKTEPU30BaTh CBSI3b OCHOBOMOJIArAIONINX OMOJIOTHUECKUX MOHATHH (KJIETKa, OpraHU3M,
BUJI, SKOCUCTeMa, Onocdepa) ¢ OCHOBOMOIATAIOIIUMHU MOHITHIMH JIPYTHX €CTECTBEHHBIX HaYK;

— 000CHOBBIBATh CUCTEMY B3IUISIZIOB HA KUBYIO TIPUPOY U MECTO B HEH YeNOBEKa, MPUMEHSSI OMOJIOTHIECKHE
TEOPUU, YUEHUS, 3aKOHbI, 3aKOHOMEPHOCTH, IIOHUMATh IPaHULIBI UX TPUMEHUMOCTH;

— TIPOBOJIUTH Y4E€OHO-MCCIIEIOBATEIBCKYIO JIEATEIHOCTh MO OMOJIOTHH: BBIABUTATh TUIIOTE3bI, TUIAHUPOBATH
paboty, oTOUpaTh U MPeoOpPa3OBEIBATH HEOOXOIUMYIO HHPOPMAITUIO, TPOBOJUTH IKCIIEPUMEHTHI, HHTEPIIPETH-
pOBaTh pPe3ybTaThl, ACJIaTh BHIBOJIBI HA OCHOBE MOJYYEHHBIX PE3yJIbTaTOB;

— BBISIBJIATH U 00OCHOBBIBATH CYIIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEHW OpraHu3alliy KU3HHU;

— YCTaHaBJIMBATh CBSI3b CTPOCHUS U (DYHKIIMI OCHOBHBIX OMOJIOTHYECKUX MAKPOMOJIEKYJ, UX POJIb B IIpOIeccax
KJIETOYHOTI'0 META00JIN3Ma;
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— pemath 3aja4u Ha onpenenenue nocneaoarenbHoctd HykieotuaoB JJHK u MPHK, antukononos TPHK, mno-
CJIEIOBATENILHOCTH aMHUHOKHCIIOT B MOJIEKYJe Oelika, MPUMEHSSI 3HAHUS O PEAKIIMSIX MaTPUYHOTO CUHTE3a, re-
HETUYECKOM KOJI€, MPUHIIUIIE KOMIUIEMEHTApPHOCTH;

— JIeNaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPBIE MMPOU30MAYT B MPOIIECCaX MATPUIHOTO CUHTE3a, B ClIyyae U3MEHe-
HUSI TIocyieioBaTeIbHOCTH HyKieoTun0B JITHK;

— cpaBHUBATH (ha3bl JEJICHUS KJICTKH; PelIaTh 33a491 Ha ONPEICIICHHE U CPaBHEHHE KOJIMYECTBA T€HETHYECKO-
ro matepuaina (xpomocom u JIHK) B kireTkax MHOTOKJIETOUHBIX OPTaHU3MOB B Pa3HbIX (pa3ax KJIETOYHOTO IIHK-
Ja;

— BBIABJIATH CYIIECTBEHHBIC NMPU3HAKUA CTPOCHHS KJIETOK OPTaHM3MOB Pa3HbBIX IAPCTB JKMBOW MPHUPOJBI, yCTa-
HABJIMBATh B3aUMOCBS3b CTPOCHUS M (PYHKIIMIA YacTel U OPTaHOUIOB KIIETKH;

— 000CHOBBIBATh B3aUMOCBSI3b IJIACTUYECKOTO M IHEPTreTUIECKOr0 OOMEHOB; CPaBHUBATH MPOIIECCHI TJIaCTHYEC-
CKOTO ¥ SHEPTeTUYECKOr0 O0OMEHOB, TIPOUCXOSIINX B KJIIETKAX )KUBBIX OPraHU3MOB;

— ONPEACNIATh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTCHU OCHOBHBIX OT/EJIOB HAa Pa3HBIX ATanax >KU3HECHHOTO
LUK,

— CpaBHUBATH Pa3HbIC CITOCOOBI pa3MHOKEHHS OPraHU3MOB;

— XapaKTepHU30BaTh OCHOBHBIE ATAIbl OHTOT'€HE3a OPraHU3MOB;

— pemaTh TeHETHYCCKUE 3a]]a4K Ha TUTHOPUIHOE CKPEIIMBAaHKE, CIICTUICHHOE (B TOM YHCIIE, CIICTUICHHOE C T10-
JIOM) HacJIeIOBaHME, aHAIM3UPYIOIIEE CKPEIIMBAHUE, MPUMEHSSI 3aKOHBI HACJIEICTBEHHOCTH M 3aKOHOMEPHO-
CTH CLEIUIEHHOT0 HACJIEOBAHMA;

— pacKpbIBaTh NMPUYUHBI HACJICICTBEHHBIX 3a00JICBaHUN, apryMEHTUPOBATh HEOOXOJMMOCTH MEp IMpeayrpe-
JKJIEHUS TaKUX 3a00JIEBaHMIL;

— BBISBJIATH IPUYUHBI U CYIIECTBEHHBIC MPU3HAKA MOIU(DUKAIIMOHHOW U MYTAIllHOHHON M3MEHUYMBOCTH;, 000C-
HOBBIBAThH POJIb H3MEHYUBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOODE;

— 000CHOBBIBATh 3HAYCHHE PA3HBIX METOJIOB CEJICKIIMM B CO3/JIaHUH COPTOB PACTCHHH, IMOPOJ KUBOTHBIX U
ITAMMOB MUKPOOPTaHU3MOB;

— XapakTepu30BaTh (PaKTOPHI (IBIKYIIUE CHIIBI) SBOJIIOIIHH;

— XapakTepu30BaTh NMPUYMHBI U3MEHUYUBOCTH M MHOT'000pPa3us BUIOB COTJIACHO CHHTETHYECKOW TEOPHUH DBO-
JIFOLIMH;

— XapakTepU30BaTh MOMYJALUI0 KaK €IUHUILY BOJIOIUHU, BUJl KaK CUCTEMaTHYECKYI0 KaTerOpUI0 U Kak pe-
3yJBTAT IBOJIIOIUH;

— YCTaHABJIMBATh CBSA3b CTPYKTYPBI U CBOWCTB 3KOCUCTEMBI;

— COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U PHEPTUU B DKOCUCTEME (CETU MUTAHHUA), TPOTHO3UPOBATh UX HU3Me-
HEHUS B 3aBUCHMOCTH OT U3MEHEHHUsI (PAKTOPOB Cpebl;

— apryMEHTHUPOBAaTh COOCTBEHHYIO MO3HUIIMIO MO OTHOIICHHIO K DKOJIOTHYECKUM MpOoOJieMaM U TOBEJACHUIO B
MIPUPOJHOM Cpelie;

— 000CHOBBIBaTh HEOOXOAUMOCTH YCTOWYUBOTO PA3BUTHSI KaK YCIOBUS COXpaHEHHS OnoChephl;

— OIIEHUBAThH MPAKTHYECKOE M ITUUECKOE 3HAYCHHE COBPEMEHHBIX UCCIIEIOBAHUI B OMOJIOTHH, MEIUIIMHE, KO-
JIOTUH, OMOTEXHOJIOTUH; 0OOCHOBBIBATh COOCTBEHHYIO OIICHKY;

— BBISIBIISITH B TEKCTE OMOJIOTUYECKOTO COACPKAHUS MPOOJIEeMy U apTyMEHTHPOBAHHO €€ OOBSICHSTH;

— TMPEACTaBIATh OMOJOTHYECKYI0 HH(GOPMAIIMIO B BUJE TEKCTa, TaOIUIIBI, CXeMBbI, TpadrKa, AHarpaMmbl U Jie-
JIaTh BBIBOJIBI HA OCHOBAHMH IPE/ICTABJICHHBIX JAHHBIX; TPEoOpa30oBbIBaTh Tpaduk, TaOIHIly, TUarpaMmmy, cxe-
MY B TEKCT OMOJIOTHYECKOTO COIEPIKAHMUS.

BbINYCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThCH:

— OpraHU30BBIBATH U MPOBOIUTH MHAWBUIYAJIbHYIO UCCIIEIOBATEIbCKYIO AESTENbHOCTD 10 OMOJIOTHH (MK pas-
pabaTbIBaTh MHIMBHUIYaJbHBIN MPOEKT): BBIBUIAaTh TMIOTE3bI, IUIAHUPOBATh paboTy, OTOMpPaTh U Mpeodpazo-
BbIBaTh HEOOXOIUMYIO MH(GOPMAIUIO, TPOBOJUTH IKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3yJIbTaThl, AeaTh BbI-
BOJIbI HA OCHOBE TMOJIYYEHHBIX Pe3yJIbTaTOB, IPEJICTABIATH IPOIYKT CBOUX MCCIIEJOBAHUM;

— MPOTHO3UPOBATH IMOCICACTBHUA COOCTBEHHBIX I/ICCHC}IOBaHI/Iﬁ C y‘-IéTOM OTUYCCKHUX HOPM M 3KOJIOTHYCCKHUX
TpeOOoBaHUH;

— BBIACIIATh CYIICCTBCHHEBIC 0COOEHHOCTH KU3HEHHBIX ITUKJIOB HpeHCTaBHTeHeﬁ Pa3HBIX OTACIOB paCTeHI/Iﬁ n
THUIIOB KMBOTHBIX; N300pakaTh LIUKIIBI PA3BUTHS B BUJIE CXEM;



— aHAJIM3MPOBATH U UCIHOJB30BATH B PEIICHUU Y4YEOHBIX U MCCIEI0BATENbCKUX 3a1a4 MH(OPMAIUIO O COBpE-
MEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH, MEIUIIUHE U 3KOJIOTHH;

— apryMeHTHPOBaTh HEOOXOJUMOCTh CUHTE3a €CTECTBEHHO-HAYYHOI'O U COLIMOI'YMAHUTApHOTO 3HAHMS B AIOXY
UH(POPMALMOHHON IUBUIIN3ALINY;

— MOJIEJTUPOBaTh U3MEHEHHE SKOCHCTEM IO BIUSHHEM PA3JIMYHBIX IPyN (aKTOPOB OKPYKAIOLIEH Cpelsl; —
BBISIBJISITH B IIPOLIECCE MCCIIEI0BATENbCKON 1€ATEIbHOCTH MOCIEICTBUS AaHTPOIIOIE€HHOTO BO3/IEHCTBUS Ha KO-
CHCTEMBI CBOETO PErMOHa, IMpelaraTth CocoObl CHU)KEHUS aHTPOIIOT€HHOTO BO3/EHCTBHS Ha S9KOCUCTEMBbI; —
UCIIOJIb30BaTh MPUOOPETEHHBIE KOMIIETEHIIMU B IPAKTUYECKON IESTENBHOCTH U IOBCEIHEBHOM >KU3HM, IS
nproOpETEHNs OIbITA AEATEIBHOCTH, MPEeALIeCTBYIOMEH Npo(ecCHOHaNbHOM, B OCHOBE KOTOPOM JISKUT Ono-
JIOTHUS KaK yueOHBIN IIpeIMeT.

JlesarenbHOCTh 00pa30BaTEIbHOIO YUPEXKIeHHs 001Iero o0pa3oBaHus B 00yueHUN OUOJIOTUH B CPEIHEH
(MonHOM) mIKOJIEe JOJDKHA OBbITh HAlpaBlieHA HA JOCTHKEHHE OOYYaIOLIMMUCS CIEIYIOIIMX JUYHOCTHBIX pe-
3yJbTATOB:

1) peanu3anuu THYECKUX YCTAHOBOK MO OTHOIIEHHUIO K OMOJIOTUYECKUM OTKPBITUSM, UCCICIOBAHUSAM U UX pe-
3yJIbTaTaM;

2) npu3HaHUS BBICOKOM IIEHHOCTH U3HHU BO BCEX €€ MPOSBICHUSIX, 3JJOPOBbS CBOETO U IPYTUX JIOJEH, peayiu-
3allMU YCTAaHOBOK 3/10pOBOI0 00pa3a KHU3HH;

3) chopMHUPOBAHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAIIPABICHHBIX HA IMOJIyd€HHE HOBOTO 3HAHHS B 00JacTu
OHMOJIOTHH B CBSI3U C Oymyiiein

poQeCCHOHATIBHOMN AEATEIIEHOCTHIO WIIH OBITOBBIMH IPOOJIEMaMH, CBA3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO
3JI0pOBbsI U HKOJIOTMUECKON OE€30I1aCHOCTH.

MertanpeaMeTHBIMH pe3yJbTaTaMU OCBOEHUS BBITYCKHUKAMU CTapllel HIKOJIbl 6a30BOro Kypca 6uo-
JIOTUHU SIBJISIFOTCSL:

1) oBnazeHHe COCTABISIOLIMMHU HCCIEN0BATEIbCKOW M MPOEKTHOM JESITENbHOCTH, BKJIIOYAs YMEHHUS BHUJIETh
npo0ieMy, CTaBUTh BOIPOCHI, BBIIBUIATh TUIIOTE3bl, AABATh OIpPECNICHHUS IMOHATUSAM, KJIACCU(PULHPOBATH,
Ha0Jr01aTh, TPOBOAUTH AKCIIEPUMEHTHI, JIeNIaTh BHIBOJBI U 3aKIIOYCHHUS, CTPYKTYPHPOBATh MaTepHall, 00bsC-
HSTb, I0Ka3bIBaTh, 3alMIIATh CBOU UJECHU;

2) yMeHus paboTaTh C pa3HbIMU UCTOYHUKAMU OMOJIOTMYECKOM HMH(OpMALMK: HAXOAUTh OMOJOTHYECKYIO MH-
dopmanrio B pa3IMYHBIX UCTOYHHUKAX (TEKCTe ydeOHMKA, HAyYHO-TIOMYJISIPHOW JIMTepaType, OMOJOrHUecKUX
CJIOBapsiX U CIPaBOYHHUKAX), aHAJIU3UPOBATh U OILIEHUBATh MH(POPMAINIO, IPEe0Opa3oBbIBaTh UHPOPMALIUIO U3
OJTHOM (hOpPMBI B IPYTYIO;

3) cnocoOHOCTh BBIOMPATH LIETEBBIE U CMBICIOBbIE YCTAHOBKH B CBOMX JIEHCTBUSAX M MOCTYIKax MO OTHOIIE-
HUIO K KUBOU NIPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBI0 OKPYKAIOILHUX;

4) ymMeHHs a/leKBaTHO HCIOJIb30BaTh PEUYEBBIE CPENCTBA JJI1 JUCKYCCHUM W apryMEHTAlMd CBOEH MO3MIINH,
CpPaBHMBATh Pa3HbIE TOUKH 3PEHHUS, apTyMEHTUPOBATh CBOIO TOUKY 3PEHHS, OTCTAUBATh CBOIO MO3ULUIO.

IIpeaMeTHBIMHU pe3yJbTATAMH OCBOCHMS BBITYCKHUKAMU CTaplIel IIKOJIbI Kypca Onosoruu 6a3oBoro

YPOBHS SIBJISIFOTCS:

1. B mo3HnaBaTenbHOM (MHTEIUIEKTYaIbHON) cepe:

* XapaKTepUCTUKA COJIEPKaHUs OMOJIOTUYECKUX TeOpui (KJIETOYHasl, HBOJIIOLIMOHHAS Teopus JlapBuHa); yue-
HUs BepHazackoro o 6uocdepe; 3akoHOB MeHziens, 3aKOHOMEPHOCTEH M3MEHUYMBOCTH; BKJIaJa BBIJAIOLIMXCS
YU€HBIX B Pa3BUTUE OMOJIOTUYECKOMN HAYKH;

* BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJOIMUYECKHX OOBEKTOB (KJIETOK: PACTUTEIbHBIX M KUBOTHBIX, J10-
AJIEPHBIX U SJEPHBIX, MOJOBBIX U COMAaTUYECKUX; OPraHU3MOB: OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BHJIOB,
IKocHcTeM, Orocdepbl) U mporeccoB (0OMEH BEIIECTB, Pa3MHOXKEHUE, JIEIIEHUE KIETKHU, OIUIOI0TBOPEHUE, JAeH-
CTBHE MCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOpPOB, (hOPMHUPOBAHKE MPUCIIOCOOIEHHOCTH, 00pa30BaHNE BUIOB,
KPYTOBOPOT BEIIECTB M MPEBPAILEHUS SJHEPTUH B IKOCUCTEMaxX U Orocdepe);

* 00BsICHEHHE POJIU OMOJNIOrMH B POPMUPOBAHUU HAYYHOIO MHUPOBO33PEHHUS; BKJIa1a OMOJIOTUYECKHX TEOPHI B
(dopMHpOBaHHE COBPEMEHHOI €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA; OTPULATEILHOTO BIUSHUS aJIKOTOJIsl, HU-
KOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE YEJIOBEKA; BIUSHUS MYTareHOB Ha OPraHU3M 4YeJIOBEKa, IKOJIO-
IMYECKUX (PaKTOPOB HAa OPraHU3MbI; MPUUUH HBOJIOLUH, U3MEHIEMOCTH BHJIOB, HAPYLIEHUN pa3BUTHS Opra-
HU3MOB, HAacJIeZICTBEHHbBIX 3a00JIeBaHUN, MyTalluil, yCTOWYMBOCTH U CMEHBI IKOCUCTEM;



* IPUBEACHUE J0KA3aTeNIbCTB (apryMeHTalMsl) eAMHCTBA KUBOM U HEXUBOU MPHUPOJBI, POJCTBA KUBBIX Opra-
HU3MOB; B3aMMOCBS3€il OPraHU3MOB U OKpYXKarollel cpeibl; HE0OXOIMMOCTH COXPaHEHUSI MHOT000pasus BU-
J0B,;

* YMEHHE M0JIb30BATHCSI OMOJIOTMYECKON TEPMUHOIOIMEN U CUMBOJIMKOM;

* pellieHue 3JIEMEHTAapHBIX OMOJOTHYECKHX 33/1a4; COCTABJIICEHHWE JJIEMEHTAPHBIX CXEM CKPEIUBAaHUS U CXEM
MepEeHOCca BEIIECTB U SHEPTUH B HKOCUCTEMaX (1M MUTaHUs);

* onucaHue oco0eit BUAOB M0 MOP(OIOTHIECKOMY KPUTEPHIO;

* BBISIBJICHUE M3MEHUMBOCTH, MPHUCIIOCOOJIEHUI OpraHM3MOB K cpele OOWTaHUs, UCTOYHHKOB MYTarcHOB B
OKpYyXarolen cpezie (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHHM B 9KOCUCTEMaX CBOEH MECTHOCTH; U3MEHEHHH B
HKOCHUCTEMAX Ha OMOJIOTUYECKUX MOJAECTIIX;

* CpaBHEHHE OMOJIOTUYECKUX O0BEKTOB (XUMUYECKUI COCTAB TeJl )KUBOM W HEXKUBOM MPUPOJIBI, 3apoAbIIIa Ue-
JIOBEKAa M JPYIHX MIIEKOIHUTAIOUINX, IPUPOIHBIE SKOCUCTEMBI U arpO’KOCUCTEMBI CBOEH MECTHOCTH), IIpoLec-
COB (€CTECTBEHHBI U UCKYCCTBEHHBIN OTOOPHI, MOJIOBOE U Oecrosoe pa3MHOKEHUE) U (POPMYITUPOBKa BBIBO-
JIOB Ha OCHOBE CPABHEHMS.

2. B nieHHOCTHO-OpHEHTAIIMOHHOH cepe:

* aHAJIM3 U OLICHKA PA3JIMYHBIX TMIIOTE3 CYIIHOCTH JKU3HU, IIPOUCXOXK/ICHUE YEIOBEKA U BO3SHUKHOBEHHUE KU3-
HU, TJ100aJIbHBIX SKOJIOTMYECKUX MPOoOJieM U MyTeil MX pelleHusi, MOCIeICTBUN COOCTBEHHOM NESTENbHOCTH B
OKpY’Karomien cpeze; Ononorndeckoit HHPpOpMaIum, Moay4aeMoi U3 pa3HbIX HCTOYHUKOB;

* OIICHKA STUYECKHX aCIEeKTOB HEKOTOPBIX HUCCIEIOBAaHUI B 001acTU OMOTEXHOJOTUU (KIIOHUPOBAHHE, UCKYC-
CTBEHHOE OIJIOIOTBOPEHUE, HAIIPABICHHOE U3MEHEHHE TEHOMA).

3. B cdepe TpynoBoii AeSITENEHOCTH:

* OBJIQJICHUE YMEHUSIMHU U HaBbIKAMH [TOCTAHOBKHM OMOJIOTMYECKUX SKCIEPUMEHTOB U OOBSCHEHUS UX pE3yib-
TaToB.

4. B chepe dpusznueckoii e TEIBHOCTH:

* 000CHOBaHUE U COOIMOJIeHUE Mep MPOPUIAKTUKY BUPYCHBIX 3a00JeBaHUI, BPEIHBIX MPHUBBIUEK (KypEeHHE,
yIoOTpeOICHHE AIKOTOJIsI, HAPKOMAHHS); TIPABUII TIOBEJCHHUS B OKPYIKAIOIIEH cpejie.



3. COAEPXXAHHUE KYPCA BUOJIOTUHA
10-11 KUIACC
(MPOPUJIBHBIA YPOBEHD)
Beenenne. ’JKuBoe u ;ku3Hb (24)

buonorus kak Hayka. buonoruueckue AMCUMIUIMHBL, X CBSI3U C APYTMMHU HayKaMu. EJUMHCTBO >KMBOTO.
OCHOBHBIE CBOICTBA KUBBIX OPraHU3MOB. YPOBHU OpraHU3ALMM >KMBOM Marepuu. MeToabl MO3HAHUS KUBOU
HIPUPOJIBI.

Hemoncmpayuu

CxeMbl U TaOMUIIBI, WITIOCTPUPYIOIIUE: MOHATHE OMOJIOTMYECKHX CHUCTEM; YPOBHHU OpTaHHU3aIMH >KUBOU
IIPUPOJIBI; METOABI IO3HAHUS JKUBOU IPUPOJIBI.

Paznea I. BUOJIOI'MYECKHUE CUCTEMBbI: KJVIETKA, OPTTAHU3M (604)
Tema 1. MousiekyJbl U KJIeTKH (144)

Hutonorus — Hayka o kierke. Mcropus mnzydenus: kinetku. Kinerounast reopusi. Muoroo6pasue ¢gopm u
pa3sMepoB KIJIETOK B 3aBUCUMOCTH OT uX (yHKkuuid. Kierka kak nemnocrHas cucrema. [IpokaproTsl 1 3yKapHOTHI.
Meroas! U3y4eHus KJIETKHU.

XHUMHYECKUI COCTAB KIETKU. Makpo- 1 MUKpO3JIeMeHThI. POJIb HOHOB B KJIETKE U opranusMe. Posb BoIbI.
I'unpodwmibnbie U ruAPOHOOHBIE MOJIEKYJIBI.

buononumepsl. PeryisipHslie u HEperyisipHbIE IOJIMMEPHL.

Crpoenne 6enKoB. AMUHOKUACIOTHL. [lenTHaHas cBsA3b. YPOBHHM OpraHM3annu OenKoBOH MoJeKyibl. buo-
Joruveckre PyHKIUU OENKOB.

VYrneBoabl. MoHocaxapuabl: pu0o3a, 1e30Kcupru003a, Irroko3a. Jucaxapuasl: caxaposa, jakrosa. [lomuca-
XapuIpl: Kpaxmall, TIIMKOIeH, LEeJUIHII03a, XUTHH. DyHKINN yriieBOJOB.

Jlunuapl. XuMuyeckoe cTpoeHue JunuaoB. HachllleHHbIE U HEHACHIIEHHbIE KUPHBIE KUCIOTHL. JKUpBI,
BOCKH, (poconumnuabl. DyHKIUHU JTUIUI0B.

HyxneunoBble kuciaotbl. CTpoeHUE HYKIEMHOBBIX KUCIOT. THUIIBI HYKJIEMHOBBIX KUCI0T. DYHKIUU HYKIIE-
MHOBBIX KUCJIOT.

AT®, MakpOIpruyecKue CBs3H.

Hemoncmpayuu

Cxembl U TaOIUIbl, WITIOCTPUPYIOLINE: JIEMEHTHBIA COCTAaB KJIETKH, CTPOEHHE MOJIEKYJ BOJIbI, MOJIEKYJI
yTJI€BOAOB, IUNUI0B, OenkoB, Mmosiekyn JJHK, PHK u AT®; cTtpoeHne KJIeTOK KMBOTHBIX M PACTECHHM, POKa-
PUOTHYECKOMN U 3yKapuOoTH4eCKOH KieTokK. IIpocTpancTBenHas monens monekyns! JJHK.

Tema 2. Kierounbie cTpyKTYypbl 1 HX (pyHKIuH (104)

buonornueckue memOpanbl. CTpoeHne U QyHKIMH MJ1a3MaTHYECKOH MEMOpaHBI.

MemOpanHble opraneisl. Sapo. BakyonspHas cucrema kinetku. Murtoxonapuu. [Inactumpl.

OmnopHo-nBurarenbHas cucrema kieTku. Pubocomsl. Knetounsle BKIIOUEHHUS.

Hemoncmpayuu

CxeMbl ¥ TaONHUIB], WILTIOCTPUPYIOIIKE: CTPOCHUE IIa3MaTHYECKOM MeMOpaHbl, CTPOCHUE KIIETOK KUBOT-
HBIX M PacCTeHMH, MPOKAPHUOTUUYECKONW U dyKapHOoTHUeckol KieTok. [luHamuueckoe nocobue «CTpoeHue KieT-
K.

Tema 3. O6ecneueHue KJeTOK dHeprueii (64)

OOMeH BellecTB U IpeBpalleHns YHepruu B kietke. [lonsatus Mmetabonusma, anabon3Ma, KaTaboar3Mma.

Wcrounuku sHEPTUH JIJIS JKUBBIX OPTaHU3MOB. ABTOTPO(DBI U TeTepOTPO(HI.

@dukcanus SHEPrUU COJIHEYHOTO CBeTa pacTeHusMu. Xyopoduul. Ctpoenue xioporuiacta. ®oTocuHTes.
CgeroBas (aza porocunTesa. @otonus Boabl. TemHoBas (aza porocunTeza. Xemocuntes. Poinbs xemMmocuHTE3H-
pyromux Oakrepuit Ha 3emIe.

Pacmennienue noiucaxapui0B — Kpaxmaia U TIIMKOreHa. AHa3poOHOE pacilerIeHHe III0KO3bI.

[Mukn Kpebea. OxucnurensHoe GpochopuinpoBanue. Pons kucinopoa. A3poObl U aHa3pOOHI.
Hemoncmpayuu

CxeMbl U TaONMIIBI, WITIOCTPUPYIONIUE: OOMEH BEIIECTB M IMPEBPAIICHUS SHEPTHUH B KIETKE; CTPOCHHE
XJIOpOIUTAcTa; mpoliecc POoTOCUHTE3a; CTPOSHUE MUTOXOHIPHH; IIPOLIECC XEMOCHHTEe3a. Briienenue kuciopoia
BOJIOPOCIISIMU (B aKBapuyMe) Ha CBETY.



Tema 4. HaciencrBenHasi nHpopManus U peajau3anus ee B kierke (144)

Benku — ocHoBa cienn(UYHOCTH KJIETOK M OpraHu3MoB. [ eHeTnueckas nHpopmarys. MaTpu4HbIA NpUH-
UM cuHTe3a Oenka. TpaHCKpUIIIUS.

I'enernueckuii kox u ero cBoiictBa. Tpancnoptueie PHK. buocunres Genka. Perymisiuus Tpanckpunimu u
tpancisiiuu. Y nBoenue JJHK. Ipunnumner perumkanuu. Ocobennoctu perumkaiuu JJHK sykapuor. Tenome-
pasa.

CoBpeMeHHbIE IPEICTABIICHUS O CTPOCHUH IeHOB. ['eHoM. CTpoeHne XpOMOCOM.

I'enHas unxenepus.

Crtpoenue BupycoB. PazmHoxxenue BupycoB. Bupyc nummynonedunura yenoeka. OOpaTHast TpaHCKPHII-
U
JdemoHcTpauuu

CxeMbl U TaONHUIBI, WUTIOCTPUPYIOLIHE: MPOIECC PEIUIMKALNY; TeHETUYECKHA KO/, OnocuHTe3 Oenka; pe-
TYJISILUIO TPAHCKPUIILHUU Y IPOKAPUOT; CTPOCHHUE BUPYyCa; CTPOCHHE XPOMOCOMBI. /[MHaMuueckass MOJENb CUH-
Te3a Oenka Ha prbocoMme.

Tema 5. UnauBuayaibHOE pa3BUTHE U Pa3MHOKeHHe Oprann3Mos (164)

Jlenenue KJIETOK MPO- U dyKapHOT. JKU3HEHHBIN UK KiIeTku (MHTepdasa u Muto3). @a3el MuTo3a. ['omo-
JIOTUYHBIE U HETOMOJIOTHUHBIE XPOMOCOMBI. AMUTO3.

[Teproast oHTOTEeHEe3a. PazButne 3apoxpiiia KUBOTHEIX. Jnddepennupoka kieTok. DMOpHOreHe3 pacTe-
HUH.

[TocTamMOpHOHaTEHOE PAa3BUTHE KUBOTHBIX U PAaCTeHUU. AMOnTo3. MHOTOKIETOUHBIA OPraHu3M KakK eIv-
Has cucteMa. CTBONOBBIEC KIEeTKU. Perenepanus. B3aumonelicTBue kietok B opranusme. KoHTposb 1enocTHo-
¢ty opranusma. IMmmyHurer.

Meiio3. Onpenenenue noxia y >kuBoTHbIX. [lonoBoe u 6ecnonoe pazmHoxkenne. CoMaTH4ECKHE U TOJIOBbIE
KJIETKH. YepenoBaHue rarjiongHON U JUIJIOMAHON CTaAui B )KM3HEHHOM IuKIie. [lapTreHorenes.

OO6pazoBaHue MOJOBBIX KJIETOK y )KUBOTHBIX U pacTeHui. OMI0I0TBOPEHHUE Y )KUBOTHBIX U PACTCHUH.
JdemoHcTpauuu

Cxembl ¥ TaONUIIBI, WLTIOCTPUPYIOIINE: CTPOSHUE TKAHEW PAacTeHUH M KUBOTHBIX; CIOCOOBI OECroioro
Pa3MHOKEHHUSI; OTUIOOTBOPEHUE Y PACTCHUH U KUBOTHBIX; CTAJIMU PA3BUTHUS 3apOAbIIIA TO3BOHOYHOTO KMUBOT-
HOT'0; TOCTAIMOpUOHANIbHOE pa3BuTHE. JuHamuueckue nocodus «/lenenue kietku. Muro3 u meiiosy», «["amero-
TeHe3 Y )KUBOTHBIX».

Pa3gen 11
OCHOBHBIE 3AKOHOMEPHOCTHU HACJIEACTBEHHOCTHU U UBMEHUYUBOCTHU (404)
Tema 6. OcHOBHBIE 3AKOHOMEPHOCTH SIBJICHUH HacJieAcTBeHHOCTH (164)

HacnencTtBeHHOCT, — CBOMCTBO KHMBBIX opraHu3moB. ['eneruka. Padotsl I'. Mennens. I'ubpunonoruye-
CKHIl METOJl U3Y4YEHHS HACJIEICTBEHHOCTH.

Annenu. 'enotun u penotun. JJoMrHHAHTHBIE U pelleCCUBHBIC Tpu3Haku. EquHoo0pa3ue rubpuaoB nepBo-
r'O MOKOJIEHUS. 3aKOH paclieryieHusl. | OMO3UrOTHI U TeTepO3UTOTHI.

JlurubpuaHoe W MOTUTHOPUAHOE CKPEUIMBAaHUS. 3aKOH HE3aBUCHMOTO HAacJelIOBaHUS. AHAIU3HMpYIOIIee
CKpELIMBaHHUE.

B3aumopeiictBue annenbHbIx reHoB. Hemonnoe nomuuupoBanue. KomomunupoBanue. B3aumopeiictsue
HeaJlJIesIbHbIX reHoB. [lonurennsle npusHaku. CtatucTuyeckas Ipupoja FreHeTHUYECKUX 3aKOHOMEPHOCTEH.

Cuenniennoe HacnenoBanue. Kpoccunrosep. Kaptel xpomocom. CoBpeMEHHBIE METOJbI KapTUPOBAHUS
XPOMOCOM.

HacnepoBanue, cuemnienHoe ¢ nonoM. MHaktuBanus X-XpoMOCOMBbl y caMoOK. [Ipu3Haku, orpaHu4eHHbIE
IIOJIOM.

JdemoncTpanuu

CxeMmbl U TaOJIULIbI, WIUTFOCTPUPYIOLINE: MOHOTUOPHUIHOE U TUTHOPUAHOE CKPEIIMBAHUS U UX IIUTOJIOTHYe-
CKHE OCHOBBI; IIEPEKPECT XPOMOCOM; HETIOJHOE JOMUHUPOBAHUE; CLICTUICHHOE HACIEI0BAHNE; B3aUMOICUCTBUE
reHoB. CeMeHa ropoxa ¢ pa3HbIM (EHOTUINIOM (TJaJKHe, MOPIIMHHUCTHIE, JKENThIe, 3eleHble). JnHaMuueckue
nocooust «MOHOTHOPHIHOE CKpelIBaHuey, «IUruOpuIHOe CKpeIBaHUe.

Tema 7. OcCHOBHBbIE 3AKOHOMEPHOCTH SIBJIEHHH M3MeHYUBOCTH (124)



M3MEHYNBOCTh — CBOMCTBO >KMBBIX OpraHu3MoB. HaciencTBeHHas M HEHACIEACTBEHHAs W3MEHYUBOCTD.
KomOunaTiBHAs N3MEHUYMBOCTb.

MyTtannoHHast U3MEHUYNBOCTb. [ €HOMHBIE, XPOMOCOMHBIE, T€HHbIE MyTAallUH. | €HEpaTUBHBIE U COMATUYC-
CKH€ MyTaluu. 3akoH romojorndyeckux psaos H. . Basuiosa.

BHesnepHas HacneICTBEHHOCTb. MUTOXOHIPHAIIBHBIE U XJIOPOILIACTHBIE TE€HBI.

[TpuyrHBI BOSHUKHOBEHHS MyTaliii. MyTtareHHbIe (GakTOPHI cpesibl. DKCIIEPUMEHTAIbHBINA MyTareHes.

BsaumopeicTeue resoruna u cpenbl. KauecTBeHHbIE M KOIMYECTBEHHBIE NTpU3Haku. Hopma peakuuu npu-
3HaKa. MoaudukannoHHas HK3MEHUYNBOCTb.

JdemoHcTpauuu

Cxewmsl, Tabnuiel, GoTorpaduu M1 KOMHATHBIE PACTEHUS, WLTIOCTPUPYIOIIUE: PAa3IUYHble MyTaluu (pas-
HbI€ NTOPOJIbl COOAK, YACTUUHBIA abOMHU3M U HEOObIUHAas (hopMa JIMCTHEB Y KOMHATHBIX PacTEHUM, €cu ecTh
BO3MOXHOCTh — KYJIBTYPBl MYTaHTHBIX JIUHHHA APO30(UIIBI); MEXaHU3M XPOMOCOMHBIX MYTaIlil; MOIupUKa-
IIUOHHYIO M3MEHYMBOCTb; LIEHTPbl MHOT000pa3us U MPOUCXOXKAECHUS KYJIbTYPHBIX pacTeHUH. I'epOapHblil Ma-
TEpHUaJ 371aKOB C TOMOJIOTHYECKONW U3MEHUMBOCTBIO (OCTHCTBIE, 0€30CThIEe, BHICOKUE, KAPITMKOBBIC PACTEHUS H T.
).

Tema 8. I'eHeTHYecKHe OCHOBBI HHAMBHUAYAJIbHOI0 pa3BuTHs (64)

OYHKIMOHUPOBAHUE TE€HOB B XOJl€ MHIMBHIYyalbHOIro pa3BuTHs. Jlerepmunauus u auddepeHunpoBka.
Juddepennnanbaas akTHBHOCTh TeHOB. JlelicTBre TeHOB B sMOpuorenese. IlepecTpoiiku TeHOMa B OHTOT €HE-
3e. UMMyHOr100yTMHOBBIE T'€HbI MJIEKOIUTAOIUX. MOOHIbHBIE TEHETUYECKHUE IIEMEHTHI.

MHOK€ECTBEHHOE JIECTBUE I'€HOB. JIeTalbHbIE MYTAILINH.

HacnenoBanue nud@epeHInpoBaHHOIO COCTOSHUS KJIETOK. XUMEpHbIE U TPaHCT€HHbIe opranusmsl. Kio-
HUPOBAHUE.

I'eneTnueckue OCHOBBI OBECHUS. | eHeTHUeCKe OCHOBBI CIIOCOOHOCTH K 00YUEHHUIO.

JdemoHcTpauuu

CxeMmbl U TaOJIMILIbI, WITIOCTPUPYIOIUE B3aUMOACHCTBUE FT€HOB U MEXAHU3M XPOMOCOMHBIX MYyTaLlUH.
Tema 9. I'eneTnka yesoBeka (64)

Mertoab! n3yueHus reHeTUKH yenoBeka. bimsnensl. Kapuorun yenoseka u xpomocoMHuble 6ose3Hu. Kaprtu-
pOBaHHE XPOMOCOM 4YeJoBeKa. BO3MOXKHOCTH JICUSHHSI M TPEAYNPEKICHUS HACIESICTBEHHBIX 3a00JIEBaHMIA.
Meauko-reHeTH4eCKOe KOHCYIbTUPOBAHHUE.

JdemoHcTpauuu

CxeMbl M TaOIUIIBl, MIUTIOCTPUPYIOLINE UCCIIEAOBAHUS B 00JIACTH OMOTEXHOJOTUH. [IMHaMUYecKue Moco-

ous «['eneruka rpymnmn kpoBu», «HacnenoBanue pesyc-hakropay.

Pazgea 111 DBOJIIOLUSA (604)

Tema 10 lomecTukanus u ceaekuus (84)

JloMecTuKalus U celeKuus. Y CKOpeHHe U MOBBIIIEHHE TOYHOCTH 0TOOpa ¢ MOMOIIBIO COBPEMEHHBIX METO/10B
TeHETUKU M OMOTEXHOJOIMM MPOMCXOXKICHUS KYJIbTYPHBIX pacTeHHd. MckyccTBeHHBIH oTOOp. MaccoBblii U
UHAMBUAYaJIbHBIN 0TOOp. KOMOMHAIIMOHHAS CeNeK1tsL.

Tema 11 Teopus 3Bomonuu. CBuaerebCTBa 3B0TIONNH (8 1)

Bo3HuKHOBEHME U pa3BUTHE IBOIIOLUOHHBIX uaen. JpomtononHas teopus XK. b. Jlamapka. XKuznb u tpynasr Y.
Japsuna. OCHOBHbBIE IIPUHIIMIIBI 3BOJIOLMOHHON Teopuu JlapBuHa. dopMHupOBaHHE CHHTETUYECKOW TEOpUU
sBomonnu. Paboter C. C. YerBepukosa u M. U. lImansraysena. [laneonronoruueckue, 6uoreorpaduyeckue,
CpaBHUTENbHO-aHATOMHUYECKHUE, SMOPHOIOTUYECKHE U MOJIEKYIISIPHBIE CBUJIETEIIHCTBA HBOJIIOLIUH.
Jemoncmpayuu. Cxembl, Tabaupl U Gororpaguu, WLIIOCTpUpyOLUe: GOpMbI COXPAHHOCTH HCKOMAEMBbIX
pacTeHUH W >KMBOTHBIX; aTaBU3Mbl U PYJUMEHTBHI; AaHAJIOTMUYHBIE U TOMOJIOTUYHBIE OPIaHbl; J0Ka3aTelbCTBA
3BOJIIOLIMHA OpPraHW4YecKoro Mupa. Ilaneonronornyeckne KOUIEKIUN.

Tema 12 daxTopsl 3Boa0nun (18 1)

Bun. Passutue npencrasinenuit o Bune, Kpurepun Buga. Buasl —nBoitHuku. PenpoayktuBHas uzonsiuud. [lo-
NyJSLUOHHAS CTPYKTYpa BUJA.

[Tonynmanuss — sneMeHTapHas eIMHMIA dBOJONNHA. BHYTpUBHI0Bas N3MEHUYUBOCTh. [ eHETHYECKast CTPYKTypa
HoNyJsAui. YpaBHeHUe U 3akoH Xapau — BaiinGepra. @axTops! 3Bomonuu. CiydaiiHble TPOIecChl B MOMYJIs-
nusix. peiid renos. [lonynaunonnsie BonHbl. bopb0a 3a cymectBoBanue. EcrecTBeHHbIN 0TOOp — Hampas-
astroinit haktop sBosonuu. @opMel ecrecTBeHHOro oroopa. [lonoBoit 0T0Op. AnanTanus — pe3yibTaT ecTe-



CTBEHHOTO 0TOOpa. Murparuu kak ¢akrop sBomtonnu. [lonstue Buna. Kpurepun Buga. [lytu BumooOpa3oBa-
HUS. AJUIONaTpUYecKoe W CUMIATpUdeckoe BUaA000pazoBaHue. MUKpO- U MaKpodBOMONHS. | eHeTHYeCKHne u
OHTOT€HETHYECKHE OCHOBBI 3BoJfoMU. Hampasnenus spomonuu. Apomopdo3, uaunoagantanus u oouas aere-
Hepauus. JluBepreHuus, KOHBEPreHIus U napauieansM. buonornueckuii nporpecc. EnuHoe ApeBO KU3HU —
pe3yJbTaT 3BOJIOLHUH.
Hemoncmpayu: Cxempl, TaOnuubl 1 GoTorpaduu, WITIOCTPUPYIOIIUE: ABMKYIIUE CHIIBI SBOJIIOLUH; TBUXKY-
M U cTaOUIM3UPYIOMUNA 0TOOP; BOSHUKHOBEHHE U MHOTOOOpa3ue MPUCIOCOOIEHUN Yy OpraHu3MOB (KaKTy-
COB, OpPXHUAEH, MOPCKUX MJIEKONMUTAIONIUX H T. 1.); 00pa30BaHKWE HOBBIX BHJOB B MPUPOJE; reorpaduieckoe u
9KOJIOTHYECKOe BUI000pazoBaHue; (HOpMbI 3BOJIOLNN — JUBEPIEeHIINI0, KOHBEPIeHIINIO, Mapajlieiu3M; MyTH
IBOJIOIMH — apoMop(}o3, HIN0ATANTALNIO0, JETeHEPAIII0; OCHOBHBIE apoMOP(O3bl B 3BOJIIOLUN PACTCHUN U
YKUBOTHBIX; SBOJIIOIIMIO PACTUTEIILHOTO U )KUBOTHOT'O MUpa
Tema 13 Bo3dHuKHOBeHHE M pa3BUTHE KU3HU HA 3emuie (2 4)
CymHocTb xu3Hu. OnpeneneHus xKuBoro. ['nmnore3sl BO3HUKHOBEHUS KU3HU. OnbiTel @. Peau u JI. [1acrepa.
CoBpeMeHHbBIE TPECTABICHUS O BOSHUKHOBEHHMHM JKM3HU. ATMOcdepa apeBHel 3emin. AOMOTEHHBIN CHUHTE3
oprannyeckux BemectB. OOpazoBanue u 3Botonus ouononumepos. Pors [IHK u PHK B oOpazoBanum cuctem
¢ oOpartHoil cBs3br0. OOpa3oBaHKe U IBOMIONUS OHOIOrHYecknx MemoOpaH. OOpa3oBaHHe MEPBUYHBIX TETEPO-
TpooB. M3yuenue ucropuu 3eminu. [laneonronorus. Metoasl reoxpononoruu. Mi3mMeHnenue kinumara Ha 3eM-
ne. Jlpeiip konTHHEHTOB. PasBuTHE XM3HH B KpunTo3oe. CHMOMOTHYECKAsT TEOpUsi O0pa30BaHHS DYKAPHOT.
Bcenpimika pa3nooOpasus )KUBOTHBIX B KOHIIE TPOTEpo30s. Pa3BuTHe opraHndeckoro Mupa B maneo3oe. Pa3pu-
THE )KU3HHU B Me3030€. Pa3BuTue xKU3HU B KallHO30€.

Jemoncmpayuu: Cxembl, Tabnuipl U Gpororpaduu, WLTIOCTPUPYIOIIHE: (HOPMBI COXPAHHOCTH HCKOIIae-
MBIX PAaCTEHUN U JKMUBOTHBIX; aTaBU3MBbI U PYJAMMEHTHI; aHAJIOTUYHBIC U TOMOJIOTUYHBIE OpTaHbl; JI0Ka3aTellb-
CTBAa BOJIIOIMU OPraHUYECcKOro Mupa. [laneonronornueckrue KOIEKINH.

Tema 14 Bo3HMKHOBeHME U PA3BUTHE YeJI0BEKA — aHTPomnoreHes (9 4)

MecTto uenoBeka B cucteMe KUBOro Mupa. CpaBHUTEIbHO-MOP(POIOTHYECKUE, ITOIOIMUECKHUE, IUTOTEHETHYe-
CKHE€ U MOJIEKYJISIpPHO-OMOJIOTUYECKUE JOKa3aTeIbCTBA POJICTBA YEJIOBEKa U YeI0BEKOOOpa3HbIX 00e3bsH. [la-
JICOHTOJIOTUYECKUE JAHHBIE O IMPOUCXOXACHUU U HBOJIIOLMU IPEIKOB yeloBeka. ABcTpasonuteku. IlepBbie
npeacrasutenu poga Homo. Heanpepranbckuil yenoBek. MecTo HeaHIAEPTAJbLIEB B SBOJIIOLMU YEJIOBEKA.
KpomanboHnupl. buonornueckue gakropsl 3Bosmonuu venoneka. CouuaiabHble (aKkTOphl IBOJIIOLMK YEIOBEKa
— MBIIIUIEHUE, peyb, OPYAMIHAsA AeATeNbHOCTb. PO conManbHOM cpenbl B QOPMHUPOBAHUH YEIOBEUYECKUX MH-
nuBUIyyMOB. COOTHOIIIEHHE OMOJIOTHYECKUX U COIMATBHBIX (PaKTOPOB B DBOJIONMU YeIOBeKa. YemoBeueckue
pacskl. Ponpb u3onsiuu u npeiida reHoB B GopMUpOBaHUM PacOBBIX NMPH3HAKOB. KpUTHKa pacHCTCKUX TEOPHH.
Jemoncmpayuu: Cxembl U TaOMUIBI, WUIIOCTPUPYIOLIUE: MPEIUIECTBEHHUKOB 4YeJOBeKa (aBCTPAJIOMMTEK,
HeaHJiepTajiel], KpOMaHbOHEIT); OPYAUS Tpy/Ja YeJIOBEeKa YMEJOro, HeaH iepTaiblia, KPOMaHbOHLA (IKCIIO3UIUH
MECTHOT'0 KpaeBeaueckoro myses). [laneonurnyeckoe HCKYycCTBO (PENPOIYKIIMH MPOU3BEIEHUI MEPBOOBITHBIX
XYJ0’KHUKOB).

Tema 15 ’Kusasi marepus kak cucrema (5 4)

Cucremsl u ux cpoiictBa. Camoopranusanus B xKHBbIX cucTtemMax. CaMoperymsnus, nojajepxaHue roMeocTasa.
MHoroo0pa3ue opranndeckoro mupa. Cucremaruka. Ilpunnunel knaccudukanuu. OCHOBHbIE CHCTEMaTHYe-
CKHE TpYMIIbl Oprannyeckoro mupa. CoBpeMeHHble KilacCU(pUKALUK OPTaHU3MOB.

Pazgen IV OPI'TAHU3MbI B OSKOJIOI'HYECKUX CUCTEMAX (41 1)

I'naBa 16 Opranu3msl u okpy:kamomas cpeaa (12 u)

B3aumMooTHoOIIeHHs opraHu3Ma U cpefbl. JKoJoruyeckue (akTopbl. 3aKOH TOJEpaHTHOCTH. [Ipucmocos-
neHHocCTh. [lomymsus kak npupoaHas cucrema. CTpykrypa nomyssinui. Jnaamuka nomynsuuid. JKu3HeHHbIe
cTpareruy. Bua kak cucrema nonysiuuid. JKoJI0ruueckas Huma.

’KuzHeHHble (hOpMBL.
Hemoncmpayuu: Cxembl U TaOJIUIBI, WUTIOCTPUPYIOIINE SKOJIOTUYECKHE (GaKTOPBl U UX BIMSHHUE HA Opra-

HU3MBI.

I'naBa 17 Coob61ecTBa u 3xkocuctemsl (15 v)



B3anMooTHOIIIEHNs OpraHu3Ma M Ccpebl. DKoJorudeckrue (akTopbl. 3aKOH ToJIepaHTHOCTHU. [Ipucnocoben-
HocTh. [lonmynsauus xak npuponHas cucrema. CTpykTypa nonyisuui. JuHamuka nonymsuuil. JKu3HeHHbIe
cTparerud. Bua kak cucreMa monyssnuid. DKonorudeckas Huma. JKu3HeHHbIe (DOPMBI.
Jemoncmpayuu’: Cxembl 1 TaOIHIIBI, HIUTIOCTPUPYIOIINE SKOJIOTHYECKHE (DAKTOPHI M MX BIUSHHUE HA OpTaHU3-
MBIL.
I'naBa 18 Buocdepa (8 1)
buocdepa. Yuenune B. 1. Bepnaackoro o 6uochepe. buomsl. )KuBoe BemecTBo U OMOT€OXMMUYECKHUE KPYTo-
BOpOTHI B Onocdepe. buocdepa u yenosek. I mobanbHbIe aHTpONIOreHHBIE U3MeHeHus B Ouocdepe. IIpobnema
YCTOMYMBOTO Pa3BUTHS OHOCHEPHI.
Jemoncmpayuu: CxeMbl 1 TaOJIHIIBI, WLTIOCTPUPYIOIIKE: CTpOEHHE OHOC(ephl; KPYTrOBOPOTHI yIieposa, a3o-
Ta, ochopa 1 KUCIOPoIa.

Tema 19 buosornueckue 0CHOBBI OXpPaHbI NPUPOBLI (6 1)
Coxpanenue u nojepxaHue OHOJOrMUECKOro pa3HooOpasus. [IpuyuHbI BEIMUPAHUS BUAOB U TOMYJISIUH.
Coxpanenue reHoonna u peuHTpoaykuus. CoxpaneHue skocucteM. bruonornyecknii MOHUTOPUHT ¥ OMOHH-
UKL
Jemoncmpayuu: CxeMbl U TaOJIUIBI, WUTIOCTPUPYIOLIHE: OMOpa3HOOOpas3ue; MOCIeACTBUS IeATEIbHOCTH Ye-
JIOBEeKa B OKpYXarollei cpezie; peakue u ncuesaromue Buasl. Kapra «3anoBennuku u 3aka3Huku Poccuny». J{u-
HaMuueckoe nocodue «buocdepa u yenoBek».



IpuMepHbIii epeyeHb Ja00PATOPHBIX U MPAKTHYECKHX PA0OT (HA BLIOOP yUHTE) s ):

O 00 1IN DN WN —

. Ucionb30Banue pa3nuyHbIX METOOB IPU U3YYCHUH OMOJIOTUYECKUX OOBEKTOB.

. TexH1ka MUKpOCKOIIMPOBAHUS.

. I3y4ueHue KJIeToK pacTeHUI U dKUBOTHBIX 110/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX ONUCAHUE.
. Ilpurorosnenue, paccMaTpuBaHUe M OMMCAHUE MUKPOIIPENAPATOB KJIETOK PAaCTEHU.

. CpaBHEHUE CTPOECHUSI KJIIETOK PaCTEHUH, )KUBOTHBIX, TPUOOB U OaKTEpHiA.

. 3yueHue qBM>KEHUS LIUTOIIIA3MBl.

. M3yuenue mia3smMonnsa u AeIia3MoiIn3a B KIETKaX KOKULIBI JIyKa.

. N3yueHue (hepMEHTATUBHOIO pacleIICHHs IEPOKCUAA BOJOPO/IA B PACTUTENIBHBIX U dKUBOTHBIX KJIETKaX.

. OOHapyxeHue OeNKoB, YIIICBOIOB, TUIUA0B C IOMOIIbIO KAYECTBEHHBIX PEAKIIUIL.

. Beigenenune JJHK.

. M3yueHne KataluTHYEeCKON aKTUBHOCTH (PePMEHTOB (Ha IIpUMEpe aMUIa3bl MIIM KaTala3bl).

. HaGmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHUKpOTIperaparax.

. I3yuenue XxpoMOCOM Ha rOTOBBIX MUKpOIIpenaparax.

. Isydyenue craauii Meiio3a Ha TOTOBBIX MUKpOIIpenapaTax.

. I/I3yq€HI/IC CTpOGHI/Iﬂ ITIOJIOBBIX KJICTOK HA I'OTOBBIX MHKponpeHapaTax.

. Periennie snemMeHTapHbBIX 33/1a4 M0 MOJICKYJISIPHOI OMOJIOTHU.

. BI)ISIBJIGHI/IG HpI/ISHaKOB CXOJCTBa 3ap0m)1mel71 YCJIOBCKA U I[pyrI/IX IIO3BOHOYHABIX XKMBOTHBIX KaK JOKa3a-

TCJIBCTBO UX POJACTBA.

18

19.
20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33

. CocTaBiieHHE JIEMEHTAPHBIX CXEM CKPELMBaHUS.

Pemenue renetnyeckux 3agau.

Nzydenue pe3yabTaToB MOHOTHOPHIHOTO ¥ TUTHUOPUIHOTO CKPEIIMBAHUS Y IPO30(HUIIBI.
. CocTaBiieHME U aHAJIN3 POJIOCIIOBHBIX YEJIOBEKA.

N3yueHne n3MeHYMBOCTH, IOCTPOCHNUE BAPUALIMOHHOIO Ps/la M BApUALMOHHONW KPUBOM.
Onucanue GeHorumna.

CpaBHEHHE BHIOB 110 MOP(OIIOTHIECKOMY KPHUTEPHIO.

Onucanue nNpucroco6JeHHOCTH OPraHu3Ma M €€ OTHOCUTENILHOIO XapaKTepa.
BrisiBnenue npucnoco06ieHui OpraHu3MOoB K BIMSHUIO Pa3IMUHBIX YKOJOTUYECKUX (DAKTOPOB.
CpaBHEHHE aHATOMUYECKOTO CTPOEHHsI paCTEHUI pa3HbIX MECT OOUTaHMSL.

MeTtobl u3mMepeHus GakTopoB Cpebl OOUTaHUS.

M3y4eHne 7KOJIOTHYECKUX aJalTallui YeI0BeKa.

CocraBleHHe MUIIEBLIX IENEH.

W3y4eHne u onrcaHue 3KOCUCTEM CBOEH MECTHOCTH.

MopnenupoBaHue CTpYKTYp U IPOLIECCOB, IPOUCXOASAIIUX B SKOCUCTEMAX.

. OLieHKa aHTPONOTE€HHBIX U3MEHEHU B IPUPOJE.



B nporpaMmmy BHeceHBI CJleAyIOIIHe U3MEHEHUsI:
B 10 xiacce:
[Ipu cocTtaBiaeHUU MpoOrpaMMbl UMEET MECTO IepepacipeiesieHne YacoB Ha M3YUYCHHE TeM B pasjeliax ¢ Co-
0JII0ICHUEM UX JIOTUYECKOr0 BhicTpauBanus. [[03TOMy, MOXXET MEHSTHCS KOJIUYECTBO YACOB MEXIY IJIaBaMHU.
B rmaBy 1 «buonorudeckue CUCTEMBI: KJIETKA, OpraHU3M» YBEJIMYECHO KOJIMYECTBO YacOB Ha pabOTy C Mare-
puanamu EI'D, 06001eHne 1 3a4eT 3a CUeT pe3epBHOro BpeMeHHU Ha 4 yaca B TeMe «KiieTouHble CTPYKTYpHI U
X QYHKIIUWUY». B CBSA3M C 3THM 371€Ch YBEIMUMIIOCH KOJIMYECTBO YacoB B riiase 1.
B rnaBe 2 «OcHOBHBIE 3aKOHOMEPHOCTH HACIEACTBEHHOCTH M U3MEHUYMBOCTHY YBEIMYEHO KOJUYECTBO YACOB
Ha paboty c¢ marepuanamu EI'D, 06o0mieHne u 3a4eT 3a cYeT pe3epBHOTO BpeMeHH: B TeMe «OCHOBHBIC 3aKO-
HOMEPHOCTHU HACTEACTBEHHOCTH» Ha 24, «OCHOBHBIE 3aKOHOMEPHOCTH SIBICHUI NU3MEHUMBOCTH» Ha 44.
B 11 knacce:
B rnase 3 «39Bomtouusiy, riaase 4 «OpraHu3Mbl B IKOJIOTHYECKUX IKOCUCTEMAX» YBEIMYEHO KOJIMYECTBO YacCOB
Ha paboty c matepuasiamu EI'D, 00001eHre 1 3a4eT 3a CUeT pPe3epBHOTO BpeMeHU Tema «JlomecTukanus u
cenekuus» Ha 24, «Teopus sBosonuu. CBUIETEIHCTBO IBOJIOLMNY Ha 24, «DaKTOphl 3BOJIIOIMUZ HA 2 yaca,
«»BO3HMKHOBEHHE M PA3BUTHE KU3HU HA 3emiie» Ha 44, «Bo3HMKHOBEHUE U pa3BUTHE YesioBeka 2 Ha 24, «Co-
oOmiecTBa U SKOCUCTeMbI» Ha 54, «buocdepa «Ha 34, «brnonornyeckrue OCHOBBI OXPaHbI IPUPOABI» HA 24.



TEMATHYECKOE INTAHUPOBAHHUE
10 xkaacc yriiy0JieHHbId YPOBEHb

HaszBanue pazjena, koiauye-
CTBO YacoB

OcCHOBHOE COJIep)KaHHE

OCHOBHBIE BUBI JEATEIBHOCTH OOYYAIONIUXCS: TIPE
TanpeaMeTHbIE, TUYHOCTHBIE Y'Y ][]

BBeaenue. Kusoe ) |

SKM3Hb (24.)

buosorus xak Hayka. buonoruueckue
JUCLUIIINHBL, UX CBS3M C JIPYTUMU
Haykamu. EnmHCTBO *KMBOTO. OCHOB-
HbI€ CBOMCTBA JUBBIX OPTraHHU3MOB.
YpoBHM OpraHu3alvv >KUBOW Mare-
puu. MeTonbl MO3HaHUS KUBOW NpU-
POIBIL.

Ompenenarb  3Ha4YC€HHE OHOJIOTUYECKUX
3HAHUU B COBPEMEHHOM KU3HHU.
OrneHNBaTh PO OMOIOTUYECKON HAYKH B
’KM3HM 00I1IeECTBa

Pazgen 1. BUOJOI'NMYE-
CKHE CUCTEMBbI:
KJIETKA, OPI'AHHU3M
(604)

Iuronorus-nayka o kierke. Mcropus
u3ydeHus kinetku. Kinerounas teopus.
Mmuoroobpasue ¢opM U pa3mepos
KJIETOK B 3aBHCUMOCTH OT HUX (YHK-
nuil. Kierka kak nenoctHas cuctema.
IIpokapuoTel ¥ 3yKapuoThl. MeTobl
U3y4YCHHUS KICTKH.

XMMHMYECKUM  COCTaB  KJIETKH.
Makpo- u MHKpOd1IeMEHTHL. Ponb
HMOHOB B KJIETKEe M opranusme. Poib
Boabl. ['mnpodunpHble u ruAPO(OO-
HBIE MOJIEKYJIBI.

buononumepsl.  PerynspHele u
HeperyJisipHble OJIUMEPBI.

Crpoenue 6enKoB. AMHHOKHCIIO-
Tol. [lenTuaHas CBsI3b. YPOBHU Opra-
HU3aluu OeNKOBOH MoIeKynbl. buo-
Joruveckne (QyHKINH OEIIKOB.

YrneBojael. MoHOcCaxapuapl: pu-
003a, ne3okcupubo3a, riaoko3a. [uca-
Xapuabl: caxaposa, jakrtosa. [lomuca-
Xapuael: Kpaxmaj, TNIMKOTeH, IeIio-
7103a, XUTHH. OYHKIIUU YTIIEBOIOB.

Jlunuapl. XUMUYECKOE CTPOEHUE
mununoB. HacelmieHHble W HEHachl-
IICHHbIE JKUPHbIE KHUCIOTHI. JKHpBI,
BOCKH, (ochomumuapl. OyHKINN JTH-
MHUJIOB.

Hyxneunossie kucnotsl. Crtpoe-
HUE HYKJIEHHOBBIX KHUCIOT. THIbI
HYKJIEMHOBBIX KUCIOT. DYHKINN HYK-
JIEMHOBBIX KHCJOT.

AT®, MakpOIpPrudecKue CBA3H.

buonornueckue memopansl. Ctpo-
eHre W (QYHKIHUK TUIa3MaTHYECKON
MeMOpaHbL.

MemOpaHHble opraHemisl. Sapo.
BaxyonspHas cucrema knetku. Muro-
xoHapuu. [lnacTuasl.

OnopHo-ABUTaTEeNbHAS ~ CHCTEMaA
kiaetkn.  PuGocombl.  Krnerounsle

BrisaBiATh CYILIECTBEHHBIE IPU3HAKUCTPOCHUS
FaHU3MOB Pa3HbIX LAPCTB KUBOM Mpupoasl. OueH
BOABl W HEOPTaHWYECKUX BEIIIECTB KHU3HE

KIeTkH. M300pakaTh MPUHIMIHMAILHOE CTPOCHHE aMu
MENTUAHON CBA3H. XapaKTepU30BaTh CTPOCHUE U (PyHK
YcTaHaBnIMBaTh CBA3b MEXIY CTPOSHHEM
MOJIEKYT YIJIEBOJIOB U BBIMOJIHIEMBIMH HUMHU
VYcTaHaBIuBaTh CBSI3b MEXIY CTPOCHHEM MOJIEKYJT
BBIMOJIHSAEMbIMH UMK (QyHKIMAMHU. V300paxkaTh mpuH
CTpOeHHE HYKJIeoTHAO0B u (pochommudrdupHOit cBsI3n. X
BaTh CTpOeHHE U (YHKIMU HYKJICHHOBBIX KHCIOT. B
CTBEHHBIE NMPHU3HAKU CTPOEHUs KIeTKW. Paznmuuare Ha
MHKpOIpenaparax 4acTi U OpraHoubl KiIeTKH. [loHuM
3al[UI0 OMOJIOTHUECKOH MEMOpPaHBbI U Pa3iniaTh BHUIIBI
BEILIECTB uepe3 He€. XapaKTepu30BaTh IPOLIECCHI IHIC
TO3a. YCTaHaBJIMBAThH CBSA3b MEXy CTPOSHHEM U (PyHK
OpaHHBIX U HeMeMOpaHHBIX OpraHejul KIETKH.
BaTh  B3aUMOCBSI3b  MEXAY IUVIACTUYECKUM M JHE[
oOmeHaMu. CpaBHHMBATh HPOLECCHI MJIACTUYECKOrO H
CKOr0 OOMEHOB, IPOUCXOISIINX B KJIETKaX XHB
MOB. YCTaHaBIWBAaTh CBS3b MEXIY CTPOCHHEM MOJe
PHK u BemonHsiembiMu umMu GyHKIusME. [lpeacraBiis
MPUHLMIIBI 3aIllUCH, XPaHEHHs, BOCIIPOU3BEICHNS,
peanu3aluyd TEHETHYeCKOW WHQOpPMAalH B  KHUE
Max.Pemars  3amaud Ha ompejeNeHne Mociea0BaTeNl
neorugoB JJHK u MPHK, antukomonor TPHK, mocie
CTH  aMHHOKHCIOT B MOJIEKyJax O€JKOB, IPUMEH
MIPUHLIMIIE KOMITJIEMEHTAPHOCTH, PEAKIIHIX MaTpuy
CHHTE3a U reHeTnyeckoM koxe. OObsic
3aKITI0YAIOTCSl 0COOEHHOCTH OPraHU3MEHHOTO YPOBHS ¢
KHU3HHU, a TaK)Ke OJTHOKJIETOYHBIX, MHOTOKJIETOYHbIX U
HBIX OPTaHU3MOB.
CpaBHHBaTb OCOOCHHOCTH pa3HBIX CIOCOOOB Pa3MHO?
HU3MOB. XapaKTepH30BaTh OCHOBHBIE ATAIbI OHTOTEHE
JSATh, KakoW HAOOp XPOMOCOM COIEPKHUTCA B KIIETKE
OCHOBHBIX OT/IEJIOB Ha PAa3HbBIX 3Tanax >KU3HEHHOTO LUK
Pemars 3agaun Ha MOACUET XpPOMOCOM B
KJIETKaX MHOTOKJIETOYHBIX OPIaHU3MOB B pa3HBIX (a3a
CKOTO IUWKJa. |'0TOBUTH M OMHCHIBATH MHUKpPOIpEmnap
npeAcTaBuTeNel pa3HbIX HapcTB (OakTepuii, HMHGY30]




BKJTFOUCHHS.
OOMeH BeIIeCTB W TPEBPAIICHUS
sHepruu B kietke. [loHsATHS MeTabo-
Jr3Ma, aHaboIM3Ma, KaTaboIru3Ma.
VICTOYHUKH SHEPTHUU IS HKHUBBIX
OpraHu3MoB. ABTOTPOPBI M TETEpO-

TPOQBL.
Qdukcanysi dHEPTUU COTHEYHOTO
CBETa  paCTCHUSAMU.  XJIOPOQHILI.

Crpoenue xnoporuiacta. @OTOCHHTES.
CeeroBast (aza ¢orocunresa. doro-
mu3 Bombl. TemHOBas ¢aza ¢GoTOCHH-
Te3a. XemocuHTe3. Poib xeMocHHTe-
3UPYIOLINX OaKTepHii Ha 3emIie.

Pacmennenne nonucaxapuaoB —
KpaxMaja W TIUKOTeHa. AHa’poOHOE
pacuienIeHue IIII0KO3BI.

Hukn Kpebeca. OxucnurensHoe
dochopmmupoBanme. Ponp kuciaopo-
Ja. A3poObl 1 aHadPOOEI.
benkm — ocHoBa crenu(pUIHOCTH
KJIETOK ¥ OpraHu3MoB. | eHeTHueckas
uHpopMarus. MaTpUYHBIA TPUHIIHIL
cuHTe3a Oenka. TpaHCKpUIIIHSL.

I'eneTnueckuii KOoJ M €ro CBOWi-
ctBa. Tpancnoprasie PHK. buocun-
Te3 Oenka. Perynmsanus TpaHCKpUILMN
U TPaHCIAIHUH. VYnpoenne JIHK.
[Mpuanumner permukanuu. OcoOeHHO-
ctu permukaunn JHK sykapuot. Te-
JoMepasa.

CoBpeMeHHbIE  TPENCTaBICHUS O
cTpoeHnn TeHoB. ['eHoM. CrpoeHue
xpoMocoMm. I'eHHas  HWHKXEHepus.
Crpoenne BupycOB. Pa3sMHOkeHHE
BUpycOB. Bupyc wumMmyHonedpunura
yenoBeka. OOpaTHast TPaHCKPUIILIHS.
[enenue KIETOK IpO- M IYKApUOT.
JKuznennsli nukia kietku (MaTEpdasa
n muTo3). Pa3zel MuTo3a. ["'omomorny-
HBIE U HErOMOJIOTUYHBIE XPOMOCOMBI.
Awmurto3. Ilepuonsr onTorenesa. Pas-
BUTHE 3apojblina KUBOTHEIX. udde-
PEHLIMPOBKA KJIETOK. OMOpHOreHe3
pacTeHui.

ITocTaMOpHOHANBbHOE pa3BUTHE KH-
BOTHBIX M pacTeHuid. Amonto3. MHo-
TOKJIETOYHBIA OpraHW3M Kak eJIiHast
cuctema. CTBOJIOBBIE KIIEeTKH. Perene-
pauus. BzaumopnelcTBue KIETOK B
opraam3me. KOHTpoIb I€IOCTHOCTH
opranuzma. UMMyHUTET.

Meiio3. OnpeneneHue nomia y xu-
BoTHBIX. [lommoBoe u Oecmonoe pas-
MHOKeHHe. COMaTHYeCKHE U MTOJIOBBIE
KJIeTKH. UepenoBaHUE TAILIOUAHON U
JUIUIONIHON CTaguid B >KU3HEHHOM

ap.) Uzobpaxatp UK PA3BUTHUS OPTAHU3MOB E
JlabGopaTtopHas pabotaNel «OOHapykeHHE OCITKOBY
JlaGopaTopHast paboraNe2. «J3yueHne KaTaTHTHICCK(
cte (hepMEeHTOB (Ha MPUMEpPE aMUIa3bl M KaTalasbl).)
Jlaboparopnas paboraNe3 «OOHapyKeHHUE YIIEBOJOB
Jlaboparopnas padoraNed «OOHaApYKEHHE JTUITHIOBY
JlaboparopHas padoralNe 5 «[lnazmonu3 u aerIa3Mol
KOXKHUIIBI JTyKay

Jlaboparophas pabota Ne 6 «/3ydeHue KIETOK pacTeH
HBIX 110 MUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapara
caHue.»

JlabopartopHas pabora Ne 7 CpaBHEHHE CTPOCHHS KIIETC
YKUBOTHBIX, TPHOOB U OaKTepHii.

JlaGoparopnast padota Ne8 «OcOOCHHOCTH CTPOCHHUS
KapHoT U 3yKapuoT»

Jlaboparopuas pabotaNe9 «Uzyuenne a3 mmroza B
pelnka JIyKa»

JlaGoparophnas padora Ne 10 «HavanbHbie CTaguu Ap«
HEKICTKU

Jlaboparopuast pabora Nell «M3ydeHune meiio3a B
LIBETKOBBIX PACTECHUI»

JlaGoparophas padoraNe 12 «Meiio3 U pa3BUTHE MY
BBIX KJIETOK)»

JlaGoparophnas padota Ne 13 M3ydueHue CTPOCHHS TIOJIC
Ha TOTOBBIX MHUKpOIIpenapaTax.

Jlaboparopnas padoraNe 14 «CriepmaToreHes u OBOTeH




uukie. [laprenorenes.

OO6pa3oBaHUE TOJIOBBIX KIIETOK Y
KUBOTHBIX W pacTeHui. OrIiogoTBo-
pEHHE Y )KUBOTHBIX U PACTCHHIA.

Paznen 11

OCHOBHBIE 3AKO-
HOMEPHOCTHA
HACJEJICTBEHHOCTH

U  U3MEHYUBOCTH
(404)

HacnencrBeHHOCTH CBOICTBO
JKUBBIX Oopranm3moB. ['eneruka. Pabo-
el ['. Mennens. ['uOpumonornyeckuii
METOJ U3yUYCHUS HACJIEICTBEHHOCTH.

Amnemn. T'enotun wm  QerHoTH.
JloMuHaHTHBIE U PEIIECCUBHBIC TPHU-
3Haku. EnuHooOpasue rudpumos mep-
BOrO IMOKOJEHHS. 3aKOH pacllerJie-
HUsA. [[OMO3UTOTHI ¥ T€TEPO3UTOTHL.

JurubpuaHoe W TOJUTHOPUIHOE
CKpEUIMBaHUs. 3aKOH HE3aBUCUMOTO
HACJICIOBaHUS. AHanmuzupyoliee
CKpeIIUBaHue.

BzaumopneiicTBue aaiIeiabHBIX TIe-
HOB. Henonnoe nomunupoBanue. Ko-
JIOMUHHUPOBAHHUE. Bs3aumopelictBue
HeallJIeAbHBIX TeHOB. IlonmrenHsbie
npu3Haky. CratucThyeckas HpUpoaa
TE€HETUYECKUX 3aKOHOMEPHOCTEH.

CuernieHHoe HaclieIOBaHHE.
Kpoccunroeep. Kapter  xpomocom.
CoBpeMEHHbIE METO/IbI KAPTUPOBAHHUS
XPOMOCOM.

HacnegoBanne, CIEIUIGHHOE C

nosioM. MuHakTuBanug X-XpOMOCOMBI
y camok. IIpu3Haku, orpaHuvyeHHbIE
TOJIOM.
W3MEHYNBOCTH — CBOMCTBO >KHBBIX
opranu3moB. HacnencrtBeHHas u He-
HacJIeJICTBEHHAs U3MEHUYMBOCTL. Kom-
OMHATHBHAS U3MEHUHUBOCTD.

MyTtanuonnas HW3MEHYUBOCTb.
I'enomHBIC, XPOMOCOMHBIC, TCHHBIE
MyTaruu. | 'eHepaTUBHBIE U COMaTHYE-
CKHE MyTalud. 3aKOH TOMOJIOTHYE-
ckux psaos H. Y. Basuiiosa.

BresinepHass HaclIeACTBEHHOCTb.
MutoxoHapHuanbHble U XJIOPOIUIACT-
HBIC T'CHBI.

[IpuymHB BO3HUKHOBEHHUS MYTa-
muii. MyTareHHble (aKTOphl Cpembl.

OneHnBarh poJib, KOTOPYIO CHITPAJIM 3aKOHBI Haclien
KpbIThle ['peropoM MeHnjienem, B pa3BUTHUU I'€HETHKM,
MeauuHbl. OOBACHSTh, IPH KaKUX YCJIOBHSX BBIIIOIH
Hbl Mengens. OOBACHITh MPUYMHBI U 3aKOHOMEPHOCTH
HUSL  3a00JIeBaHMIA, CLICTUICHHBIX C ITOJIOM.
CocTaBnaTh cXeMbl cKpemyBanus. [lnanupoBaTh

JINTh TEHETHYECKUE IKCIIEPUMEHTEHI. PemaTe reHeTmyec
OOBACHSTD, KaK BO3HUKAIOT HOBBIE TPU3HA
HOBbIe coueTanusi. OOBICHATh BaKHEHIIUE pa3iud
CTBEHHO Y HEHACJECTBEHHON N3MEHUYNBOCTH.
Paznmuuats 0COOEHHOCTH HACJICAOBAHMS COMATHYE!
patuBHBIX MyTanuid. OOBACHATH, KaKUe MPEUMYIIECTB:
JIOBaHMsI POJCTBA Pa3HBIX BHJIOB MMEET MHUTOXOHIPHZ
[0 CpaBHEHUIO C siAepHON. CTpOUTH BapHALMIOHHYIO
MEHYHMBOCTH M3ydaeMoro npusHaka. OObSCHATh OCHOBI
MEPHOCTH (YHKIIMOHUPOBAHUSI TEHOB B XOJI¢ WHJME
pa3BuTHA. PaccunThIBaTH BEPOSITHOCTH IOSIBICHUS B
HaCJIEICTBEHHBIX O0JIe3HEH MCXOs U3 MEHETPAHTHOCT
BETCTBEHHBIX 3a pa3BUTHE Ooyie3HU. OOBIACHATH OUC
CMBICIT 3alIPOrpaMMHUPOBAHHBIX MepecTpoek reHoma. C
KaKHX 00J1aCTSIX 4EIOBEUECKON AEATEIbHOCTH UCTIONB3Y
MEpHbIE Y TpaHCTeHHbIE OpraHu3Mbl. [Ipeanmara
Ha OCHOBAaHWH TPEIIOKEHHONW HH(POPMAIIUU O PE3YIIBT
THYECKHX SKCIIEPHUMEHTOB. PacKpbIBaTh NMPUYMHEI HACII
W BPOXJEHHBIX 3a00JIeBaHUH, OOBSCHATH BO3MOMXKHOCT
JUMOCTh MX TPENyNpexJIeHHUs, a TaKkKe HEKOTOpbIEe
nedeHus. OLIEHUBATh POJIb COBPEMEHHBIX METOAOB U3y
THUKH Y€JI0BEKAa B YCTAHOBIICHUM IIPHYMH HACJICICTBEHE
JNEHHBIX 32007ICBaHUH.

CpaBHHMBaTb  TI'€HETHYECKHE, LUTOJOTHYECKUE, (u
CEKBEHCOBBIE KapThl. OOBSICHATD OITaCHOCTH
CTBEHHBIX OpaKoB.

Jlabopartopuast pabotaNe 15 «['€HOMHEIE M XPOMOCO!
LU

Jlabopatopuast pabotaNe 16 «M3menunBocts. [TocTpo
LMOHHOTO psAJIa ¥ BApUALIMOHHON KPUBOI»
JlaGoparopnas pabota Nel7 «Kapuotun uenoBeka. Xf
00JIe3HU YEIIOBEKA»




OKCTepUMEHTAIbHBINA MyTarcHes.

B3aunMmopeiictBue reHoTMna U

cpensl. KauecTBeHHbIE W KOJHdYe-
CTBEHHBIC Mpu3Haku. HopMa peakiuu
npu3Haka. MoaudukanuoHnHas u3-
MEHYHBOCTb.
OYHKIIMOHUPOBAHUE TEHOB B XOJE
WHIUBUIYyalbHOTO pasButus. Jlerep-
MuHanusg U auddepernuponka. Jud-
(epeHManbpHas aKTUBHOCTH T'€HOB.
[eiicTBue TeHOB B AMOpuoreHese. Ile-
PECTPOMKM TeHOMa B OHTOTEHE3E.
NMMyHOTTTOOYITMHOBBIE TEHBI MIIEKO-
nuTarmmux. MOOWIBHBIE TI'eHeTHYe-
CKHE JIEMEHTHL.

MHOXEeCTBEHHOE I€UCTBHE T€HOB.
JleTanbHble MyTaIUY.

HacnenoBanne auddepenmupo-
BAaHHOTO COCTOSIHUSI KIJIETOK. XHMep-
HBIE W TPAHCTECHHBIE OPTraHU3MBL.
Knonuposanue.

I'eneTndeckue OCHOBBI TIOBEJIE-

HUs. | 'eHeTHYecKrne OCHOBBI CITOCOO-
HOCTHU K 00yUYCHHUIO.
MCTOIH)I N3y4YCHUSA T'CHCTHKH 4Y€JIOBC-
ka. bausnenpl. Kapuotun yenoBeka u
XpoMocoMHBIe Oone3Hu. Kapruposa-
HUE XPOMOCOM yesoBeka. Bo3mosxHo-
CTH JIeYEHUS W TPEAYNPEKICHUS
HACJIEJICTBEHHBIX 3a0oneBannii. Me-
JIUKO-TCHETUYECKOE KOHCYJIBTHPOBA-
HUEC.

IloBTOpeHne u 0000mIeHNE
@)

[loBTOpenue u o0oOIEeHNE 3HAHWH 32
Kypc 10 xiacca

1.)OBnasieHne COCTABIISIONUME HCCIIEIOBATELCKON ¥
JeSITebHOCTH, BKJIIOYAsi YMEHUSI BUJCTH MPOOIIEMY,

MPOCHI, BBIIBUTATH THUIIOTE3bI, JaBaTh OMpEICIICHUs
KJIACCU(HUIMPOBATh, HAONIONATh, MPOBOAUTH 3JKCIIEPY
JIaTh BBIBOJBI M 3aKIIIOYEHUS, CTPYKTYpUPOBATh MaTef
HSTB, IOKa3bIBaTh, 3aIUIIATh CBOU HJIEH;

2) ymeHusi paboTaTh ¢ pa3HBIMH UCTOYHUKAMH OHOJIOT!
(dopMannu: HaXOIUTh OMOIIOTHYECKYIO0 HH(OPMAIIHIO E
WCTOYHHUKAX (TEKCTe y4eOHWKa, HAYyIHO-TIOMYJISpHOMN

OMOJIOTMUYECKUX CJIOBapsiX W CHPAaBOYHHUKAX), aHAIW
OIICHWBaTh MH(OPMAIHIO, TPeoOPa30BhIBaTh HHHOPME
HOU (OPMEI B JPYTYIO;

3) crnocoOHOCTh BBIOUPATH IICJIEBBIE W CMBICIIOBBIC
CBOMX JICWCTBUSAX U TOCTYINKaX MO OTHOIIEHUIO K JKUB!
CBOEMY 37I0POBBIO H 3I0POBBIO OKPYKAIOIINX;

4) ymeHHs aJeKBaTHO HCIIOJIB30BaTh PEUYEBBIE CPEICT
KyCCHU U apTyMEHTalllu CBOCH MO3WIHH, CPABHUBATh

KM 3pEHHs,, apryMEHTHPOBaTh CBOKO TOUKY 3pEHMUS,
CBOIO TIO3HIINIO.

. B mo3naBaTensHO (MHTEIUIEKTYaIbHOM) cdepe:

* XapaKkTEepHCTHKa COJEp)KaHUs OMOJIOTHYECKUX TEOop
Has, OSBOJIONMOHHAas Teopus JlapBuHa); yueHus Bey
ouocdepe; 3akoHOB MeHIENns, 3aKOHOMEPHOCTEH M3}
BKJIaJIa BBIIAIOMIMXCS YIEHBIX B pa3BUTHE OMOJIOTHYECH




* BBIJICJICHUE CYIIECTBEHHBIX MPHU3HAKOB OMOJIOTMYECK]
(KJIETOK: PAacTUTEIbHBIX U KUBOTHBIX, AOSIAEPHBIX U 4,
JIOBBIX U COMAaTHYECKHX; OPraHW3MOB: OJHOKJIETOYHB
KJICTOYHBIX; BUJOB, DKOCHCTEM, OMOC(EphI) U IPOIIE
BEIICCTB, Pa3MHOXKEHHE, ACICHUE KIIETKH, OIJIOAOTBO
CTBHE MCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOpPOB, (ho
MPHUCIIOCOOJICHHOCTH, 00pa30BaHUE BUJOB, KPYTOBOPO!
MpeBpalleHys SJHEPIHH B 3KOCHCcTeMax u onocdepe);

* 00BsICHEHHE POJU OMOJOTHH B (POPMHUPOBAHUH HAYY
BO33PCHMSI; BKJIaa OMOJIOTHYECKUX TECOPHUHA B (HOpMHU]
BPEMEHHOH eCTECTBEHHO-HAyYHOH KapTHHBI MHPA; OTpI
BJIMSIHUS QJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIEC]
THE YeJIOBEKa; BIMSHUI MyTareHOB Ha OPraHU3M Yello]
THYeCKUX (PaKTOPOB HAa OPraHU3MBI, PUYUH SBOJIOLH
MOCTH BHUJIOB, HAPYIICHHUI Pa3BUTHSI OPraHU3MOB, HACII
3a0o0neBaHuil, MyTalnuii, YCTOWIMBOCTH B CMEHBI AKOCH(
* [IPUBEICHUE JOKA3aTEJIbCTB (apryMEHTALMs) €OUHCT
HEXKUBOW TPUPOJBI, POJCTBA >KUBBIX OPraHU3MOB; B:
OpPraHU3MOB M OKPYXAaloLIeH cpenbl; HEOOXOAMMOCTH
MHOT000pa3us BUIIOB;

* YMEHHE IOJIb30BATHCS OMOIOTMYECKON TEPMUHOIOTH
JINKOM;

* pelIeHHE JJIEMEHTapHBIX OHOJOTHYECKUX 3ajad; (
AIIEMEHTAPHBIX CXEM CKPEIIUBaHMS U CXEM IepeHOCa
SHEpPIruM B FKOcHcTeMax (L[eH MUTaHUA);

* OIUCaHne 0co0ei BUIOB MO0 MOP(OIOTHIECKOMY KPHUT
* BBISIBJICHHE U3MEHUYMBOCTH, IPUCIIOCOOJICHUH OPTraHH?
00uTaHUs, ICTOYHUKOB MYTarcHOB B OKPYAOIIEH Cpe
HO), aHTPOTIOTEHHBIX U3MEHEHHI B AKOCHCTEMaX CBOECH
W3MEHEHUI B 9KOCUCTEMaX Ha OMOJIOTHYECKUX MOECTISIX
* CpaBHEHHE OMOJIOTHUECKHX OOBEKTOB (XUMHUYECKHI
JKMBOM W HEXMBOW MPHUPOJIBI, 3apObllla YEIOBEKA U |
KONMTAIOIINX, TPUPOTHBIE SKOCUCTEMBI U arpO3KOCHC
MECTHOCTH ), ITPOIIECCOB (ECTECTBEHHBIN H HCKYCCTBEHE
MOJIOBOE U OecIioyioe pa3MHOXKEHUE) B (POPMYIMPOBKA
OCHOBE CPaBHEHH.

B 11eHHOCTHO-OpHEHTAaLMOHHOH cdepe:

* aHAJIM3 WM OIIEHKA Pa3UYHBIX THUIOTE3 CYIIHOCTH KU
XOX/IEHHE YeJIOBeKa M BOSHUKHOBEHHUE KHU3HHU, IT100aJ]
TMYECKHX MPOOJIEeM U MyTeH MX pelIeHHs, IOCIEACTBH
HOU JIEATENTLHOCTH B OKpY’Kalollel cpelie; OHoIorniec
MallHH, MOJy4yaeMOU U3 pa3HBIX HCTOYHUKOB,

* OIICHKA ATUYECKHX ACTIEKTOB HEKOTOPHIX HCCIICAOBAHY
OMOTEXHOJIOTHH (KIIOHHUPOBAaHHE, NCKYCCTBEHHOE OILIO,
HanpaBJIEHHOE H3MEHEHHE TeHOMA).

B cdepe TpynoBoii nesrensHOCTH:

* OBJIAJICHHE YMEHUSMH M HaBBIKAMHU MOCTAHOBKH OM(
IKCTIEPUMEHTOB M OOBSICHEHUSI X PE3YJIbTATOB.

B ctepe pusmueckoii nestensHOCTH:

* 000CHOBaHHE U COOJIOICHUE MEp MPOPUIAKTUKH BH
OosieBaHUit, BpeHBIX MPHUBBIYEK (KypeHue, yrmoTpedie
JI51, HAPKOMAaHMSA); TIPaBUJI TIOBEICHUS B OKPY>KAIOIIEH €
JIny"octHeIe:

1) peanu3anuy 3THYECKUX YCTAHOBOK IO OTHOILIEHHIO
YECKHM OTKPBITHSIM, HCCIIIOBAHUSIM B UX PE3yJIbTaTam
2) nmpu3HaHUS BBICOKOW LIEHHOCTH XHM3HU BO BCeX €€ I
3I0POBbSl CBOETO M APYTHX JIIOJCH, pealu3aliy yCTaH




BOTO 00pasa *Hu3HU;

3) chopMHpPOBAaHHOCTH IMO3HABATEIHLHBEIX MOTHBOB, Ha
Ha IOTyYeHHE HOBOTO 3HAHUSA B 00JaCTH OMOJIOTHUU B
nymed mpoeCCUOHANBHON ACSITeIbHOCTBIO WM OBIT
OyieMaMu, CBSI3aHHBIMH C COXPaHEHHUEM COOCTBEHHOTO
JKOJIOTHUYECKON O€30MacHOCTH.




TEMATHUYECKOE IINTAHUPOBAHHUE

11 kaacc yriy0JieHHbI YPOBEeHb

Ha3zBanue paznena, Konu-
9YEeCTBO YacoB

OcHoBHOE COACPpIKaHUEC

OCHOBHBIC BHJIbI JACSITCILHOCTH OOYYAIOIIUXCS: MPEIME
MPEIMETHBIE, TUYHOCTHBIE Y Y J[

Pasznea III  93BOJIKO-

LIAS (60u)

JomMecTukanuss u cenekius. YcKope-
HHUE U TMOBBIIIEHHE TOYHOCTH O0TOOpa C
MIOMOIIIbI0 COBPEMEHHBIX METOJIOB Te-
HETHKH U OMOTEXHOJIOTUHM TMPOUCXOXK-
JIEHUs1 KyJIbTYpHBIX pacteHuid. Mckyc-
CTBEHHBIH 0TOOp. MaccoBbIil U WHAH-
BUAyanbHBIN 0TOOp. KoMOnHamoHHast
CEJICKLIUSL.

Bo3HukHOBEHHE M pa3BUTHE HBOIOLH-
OHHBIX HJEH. DBONIOLMOHHAA TEOPHS
K. b. Jlamapka. XKuzup u Tpyner Y.
HapBuna. OCHOBHbIE NPUHIUIBI 3BO-
MOUMOHHON Teopun Jlapeuna. Dop-
MHUpPOBaHUE CHUHTETUYECKONH TEOpUHU
sBomtoninu. Paboter C. C. YerBepukoBa
u U. W. HImansraysena. IlaneonTosno-
THYeCKue, Ouoreorpaduueckue, cpas-
HUTEJIbHO-aHATOMUYECKHE, IMOPHOIIO-
THYECKHE UM MOJIEKYJISIpHBIE CBUAE-
TEJIHCTBA IBOJOLINH.

Bua. Pa3Butue npencraBieHuil o BUJE,
Kpurepun Bupma. Buasl —aBOMHHKWU.
PenponyktuBHas uzomnsuus. Ilomyns-
[IMOHHAs CTPYKTYpa BHUJA.

[Nomynsiumsa — >neMeHTapHasi €IUHNALA
3BOJIONMHU. BHyTpuBHIIOBas M3MEHUH-
BOCTb. | eHeTHUecKas CTpyKTypa Momy-
JAUUA. YpaBHEHUE U 3aKOH Xapau —
BaitaGepra. DakTopsl SBOJIIO-
1uu.CiydaifHple MPOIECCH B TOMYJIs-
musix. Jpeiid reHos. [omynsiuonHbie
BoNHBL. bopn0a 3a cymecTBoBaHue.
EctecTBeHHBINI OTOOpP — HAMpPAaBIISIO-
i gakrop 3omonun. GopMel ecre-
cTBeHHOro orOopa. IlonoBoit oTOOp.
Apnanranys — pe3yibTaT €CTECTBEH-
HOro orbopa. Murpamuu kKak (axTop
spomtouuu. Ilonsitue Bunma. Kpurepuun
Bupa. Ilytu BugooOpaszoBanms. Asuio-
MaTPUYECKOE U CHMIIATPUUYECKOE BH-
noobpazoBaHre. MUKpO- U MakpOdIBO-
monus. ['eHeTHYecKne U OHTOIEHETH-
YECKHE OCHOBHI 3Bosmonuu. Hampasie-

OOBACHATH, KAKUM 00pa30M YEJIOBEK HAYUHUIICS YIPABILS”
el HeoOXOUMBIX €My BHAOB. XapaKTepHU30BaTh METOI)
CKOM M COBpeMeHHOH cenekiunu. CpaBHHBATh CKOPOCT
HOBBIX COPTOB PAacTeHUN NPHU HCIOJIB30BAHUH Pa3IUYH]
cenexun. OOOCHOBBIBaTh HEOOXOJMMOCTh PAaCIIUPEHH
CKOTO pa3HOOOpa3usi CENEeKIMOHHOTO MarepHaia. Xapa
Hayunble B3rJsiabl JK. KroBee, K. Jlunnes u X.-b. Jlama
BaTh poJib Teopuu sBostonuu Y. JlapeuHa B QOpPMHPOB:
MEHHON Hay4YHOU KapTUHBI MHpa. XapakTepU30BaTh AaH
TenbCcTBYIOMEE 00 3Bomtoruu. OOBACHATH, KaK YUEHBIE
BalOT POJICTBEHHBIE OTHOILLIEHUSI MEXIY BHIAMH, HCIIOJE
MOJIEKYJISIpHON Ounomnoruu. XapaKkTepu30BaThb OCHOBHEI
BHJA. XapaKTepH30BaTh IMOMYJSIIIHIO KaK SJIEMEHTapHY
SBOIIONAY. BRIYUCIIATE 9aCcTOTHI ajuleNie U TeHOTHIIOB B
Ha OCHOBE ypaBHEHUs Xapan — BaiinOepra. Xapakrepu
TOpHl (OBWOKyIIHE CWiIbl) dSBomonud. OIEHWBATh OTH
pons apeiida reHOB W 0TOOpa B JBONIONHH TOIMYIISAIINHN
(hopMebI ecTecTBeHHOTO 0TOOpa. OOBACHATH POJIH €CTECT
0opa B BO3BHMKHOBEHWH ajanTtanuii. Pa3nmuyare pasHbie
o0Opa3oBaHHs. XapaKTepHU30BaTh OCHOBHEIE HAIIPABIICHUS
XapakTepru30BaTh TUIOTE3bI IPOUCXOKICHHS KU3HU HA |
HUBATh POJIb OMOJIOTHH B OPMUPOBAHUN COBPEMEHHBIX
HUW O BO3HUKHOBEHHH XU3HH Ha 3emiie. OOBACHATh M
POBKH coObITHIA TponuToro. IlepedncnsaTs KItoYeBbie IBO
COOBITHSI B HICTOPHH Pa3BUTHS KU3HU. OOBSCHATH PUIH
HUS BUJIOB. XapaKTePH30BaTh CHCTEMATHUECKOE ITOJIOKE
Ka. XapaKkTepu30BaTh OCHOBHBIE JTaIlbl aHTPOIIOTEHE3a.
POIb OMOJIOTUYECKUX M COIMATBHBIX (PAKTOPOB B 3BOIIIO!
ka. OOBSCHATH CYIIECTBEHHBIE OCOOEHHOCTH Pa3HBIX Yp
HU3aIUU XKU3HU KaK UEePapXUIECKH COMOMIYMHEHHBIX CH(
JISITH TIPOCTHIE U CIIOKHBIE CUCTEMBI. XapaKTepHU30BaTh C
JKUBBIX CHCTEM KaK CIJIOKHBIX HEPAaBHOBECHBIX OTKPBIT
OOBACHATH YCIOBHS, HEOOXOAUMBIE AJISI CaMOOpPIraHU3al
OOBACHATH, KaK ¢ IOMOLIbIO OOPATHBIX CBSI3€H MOIIEP:t
MEeO0CTa3 B OpraHu3Max.

JlaGopaTtopnas paborta Nel CpaBHeHHE BUIOB IO MOPQOII
KpUTEPHIO.

JlaGopaTtopHuas pabora Ne2 «AHanM3 TEHETHUYESCKOW H3MC
MOMYJISIIHAAX TOMAITHUX KOIIEK»




HUsL 3BOMIOLMH. ApomMopdo3, HIHO-
afanTanus u odmas aereHepanus. Ju-
BEPreHIus], KOHBEPTeHIIUA U Tapajuie-
mu3M. buonornueckuii nporpecc. Enu-
HOE JPEBO JKU3HU — pPEe3yNbTaT 3BO-
JOITUN

CymHocTs ku3Hu. OmnpeneneHust Ku-
BOro. I'mnoTe3sl BOSHUKHOBEHUSI KH3-
an. Omertelr @. Penm m JI. Ilacrepa.
CoBpeMeHHbIE TIPE/ICTaBICHUS O BO3-
HUKHOBEHMHM  JKM3HH.  ATMocdepa
npeBHel 3eMin. AOMOTCHHBIA CHHTE3
opranmdeckux BemecTB. OOpa3oBaHme
u oBoionus Ouomonumepos. Pob
JHK u PHK B o0pa3oBanum cuctem ¢
obpatHo#l cBs3pr0. OOpazoBaHWe W
DBOJIFOITUST OMOJIOTHIECKUX MeMOpaH.
OO0pa3oBaHue TEPBUYHBIX TETEPOTPO-
¢oB. Usyuenne ucropun 3emmu. [la-
JICOHTONOTUSI. METONbl Te0XPOHOIIO-
rud. V3MeHeHne KiumaTa Ha 3emile.
Hpetid koHTHHEHTOB. Pa3BuTHe XU3HU
B KpunTo3oe. CHMOMOTHYECKAST TEOPHUS
oOpa3oBaHMs dyKapuoT. Bcmblmika
pa3HoOOpa3us JKUBOTHBIX B KOHIIC
nmpoTepo30s. PasButre opraHmgeckoro
Mupa B maneo3oe. PazBurue Xu3HH B
Me3030¢. Pa3BuTHe XU3HH B KallHO30€.
MecTo dYenmoBeka B CHUCTEME IKHBOTO
MHpa. CpaBHUTEIBHO-
MOpQOJIOTUYeCKrue,  ITOJOTHUECKHE,
[UTOTEHETUYECKUE H MOJIEKYJISIPHO-
OMOJIOTHMYECKre JI0Ka3aTeIbCTBA POJI-
CTBa YEJOBEKA U YEJIO0BEKOOOPa3HBIX
o0e3pstH. [laneonTonornueckne AaH-
HBIE O TIPOMCXOXKICHHH W DBOJIOIUU
MPEJIKOB YeJOBEKa. ABCTPAIOUTEKH.
IlepBbie mpexacraBurenun poxa Homo.
Heannepranbckuit  yenoBek. Mecto
HEaH/IePTAIBIEB B JBOJIOIHN YeJIOBE-
ka. KpomanboHupl. bBuomorunueckue
¢dakropsl 3BONIONMK YesioBeka. Colu-
anbHBIE (PaKTOPHI SBONIONMHU YEIIOBEKa
— MBIIIJICHHEe, pedb, OpyIUiHas Jes-
TeJNbHOCTE. POIb cONManbHOM Cpesibl B
(hOpMUPOBAHUHN YEIOBEUECKUX WH]IU-
BuayyMoB. CoOTHOIIEHHE OHOJIOTHYe-
CKUX M COLMAIBHBIX (aKTOPOB B 3BO-
JIIOIIMH YeJloBeKa. YemoBeuecKue pachl.
Ponp m3omsaumm u gapeiida reHOB B
(OpPMHPOBAaHNH PACOBBIX MPU3HAKOB.
Kpuruka pacucTckux Teopuid.
Cucremsl u ux cpoicrtBa. Camoopra-
HHU3alMs B XKHUBBIX cucreMax. Camope-
TYJSIUs, TOAJIEpKaHUE TOMEeoCTasa.
MHoroo0pasue OpraHu4ecKoro Mupa.
Cuctematuka. Ilpunuunsl knaccudu-




Karuu. OCHOBHBIE CHCTEMAaTHUYECKHE
rpynmsl opranudeckoro mupa. Cospe-
MEHHBIC KJIacCU(PHUKAIINN OPTaHU3MOB.

Paznen IV OPT A-
HHU3MbI B DKOJIO-
I'MYECKHUX CH-

CTEMAX (41 1)

B3auMooTHOIIEHHNST OpraHu3Ma U cpe-
IbI. DKoJOTHYeckrne (aKToOphl. 3aKoH
ToJiepaHTHOCTH. [IpHUCIOCOOIECHHOCTS.
[lomynsinusg Kak HpUpPOAHAsl CHUCTEMA.
Crpyktypa mnomymsiuui. /IuHamuka
nomysiuid. JKU3HEHHBIE CTpaTeruu.
Bun kak cucrema momynsauuid. JKojo-
THYEeCKas HUILA.

Kuznennsie hopMel.

Bbuocdepa. Yuenne B. 1. Bepnaackoro
o 6uocdepe. buomsl. XKuBoe BerecTBo
U OMOTreOXMMHUYECKHE KPYTOBOPOTHI B
ounocdepe. buocdepa u yenosek. I'7o-
OanbHBIE AaHTPOIIOTEHHbIE H3MEHEHHUS B
omocgepe. Ilpobmema ycroitunBorO
paszButusi buocdepsl.

CoxpaHeHre W ToOJjIep)KaHue OMOJIO-
THYECKOTO pa3HooOpasus. [IpuumHbl
BbIMUpaHUs BUAOB U nomyisiuuid. Co-
XpaHeHrne TeHO(QOHJa W PEUHTPOAYK-
uusa. CoxpaHeHue 3kocucreM. buono-
THYECKU MOHMTOPHHI M OMOWHAMKA-
UL,

XapakTepru3oBaTh OPraHU3MBI U TOMYJSIIAA MO WX OT
9KOJIOTHYECKUM (haKTOpaM.

AHaNMM3UPOBATh CTPYKTYPY U JUHAMUKY TOITYIISIHI.
OnpenensrTs )KU3HEHHBIE CTPATETHH BUIOB.
XapakTepru3oBaTh AKOJOTMYECKHE HUIIM U OMPECIIsTh
(hopMBI BUIIOB.

XapakTepru30BaTh COOOIECTBA KUBBIX OPTAaHU3MOB U 3KO
UX OCHOBHBIM TIapaMeTpam.

Brinensats ocHOBHBIE PYHKIIMOHATIBHBIE OJIOKH B KOCUCT
CocCTaBIATh CXEMBI TPOHUIESCKHUX CETEH.

BrIBIAT BUABL, BaXKHBIE U1 CYKLIECCHMA.

BEISBIIATE MOCTENCTBHSI aHTPOIIOTEHHOTO BO3ACUCTBHSA F
MBI CBOETO PETHOHA, MpeIaraTh CoCcOObl CHIDKEHUS aH1
T'O BO3JICHCTBHS HA DKOCHCTEMBI.

XapakTepu3oBaTh Onochepy Kak YHUKATBHYIO S9KOCUCTEM
O1eHUBaTh POJIb )KUBBIX OPTaHU3MOB B Tiepepacipe/ieliet
BEIIECTBA U PHEPTHH.

XapakTepru3oBaTh pa3HOOOpa3He IKOCUCTEM.

OrneHuBaTh XapakTep MEepPecTPOMKH IKOCHUCTEM, CBSI3aH
TEBHOCTHIO YEIOBEKA.

XapakTepru30BaTh KOHIEMIMIO YCTOWYHBOTO Pa3BUTHSL.
OrneHrBaTh BO3MOXKHOCTH TOMJIEPKAHMSI OMOJIOTHIECKO
pasus Ha MOMYJSIHOHHO-BUIOBOM, T€HETHYECKOM U K
YPOBHSIX.

XapakTepru3oBaTh OCHOBHBIE METO]IbI OMOJIOTHUYECKOTO M(
Briiensts nepcrekTHBHBIE OMOIOTHYECKUE HHIUKATOPHI.
XapakTepru3oBaTh BO3MOXHOCTH TPUMEHEHHS JOCTHKE
THH [T pEIIEHUs PUPOTOOXPAHHBIX TPoOIeM
JlaGoparopHast paboraNe3 «OrmpenencHue MPUCTIOCOOI
HUH K pa3HbIM YCIIOBHSIM CPEJIbD»

JlaboparopHast pabota Ne4 BrisBnenne npucrnocodaeHnit
K BIMSIHUIO Pa3IMYHBIX IKOJIOTHYECKUX (PaKTOPOB.




IToBTOpeHue u 06001Ie-
HHE

IloBTOpEeHWE M 0000IICHIE 3HAHWN 3a
kypc 10-11 kmacca

1.)OBnamenre COCTABIISIOIIMME FHCCIICIOBATCIIbCKOW H
JEeSITETBbHOCTH, BKIJIIOYAsi YMEHUSI BUIETH MPoOJieMy, cTa
CBl, BBIIBUTAaTh TUIIOTE3bl, AaBaTh ONPEACICHUS MOHATH
¢unupoBaTh, HaOIOAATh, TPOBOJUTH SKCIEPUMEHTHI, I
Ibl M 3aKJTIOUCHHS, CTPYKTYPUPOBATh MaTepual, OOBSICHS
BaTh, 3AIIMIIATH CBOH HICH;

2) ymeHus paboTaTh C pa3HBIMH HUCTOYHHKAMH OHOJIOTT
(dbopmanuu: HaxoJUTh OMONOTHYECKYI0 MH(OpMalHio B
UCTOYHUKAX (TeKcTe Y4YeOHHMKA, HAy4YHO-TIOMYJISIPHON
OMOJIOTHYECKUX CIIOBAPSIX W CIPABOYHUKAX), aHATH3UPO
HUBaTh WHQOpMAINHIO, TPeoOpa3oBBIBATE HH(POPMAIIHK
($hopMBI B IpyTyIO;

3) ciocoOHOCTH BHIOMPATH TIENIEBBIE U CMBICIIOBBIC YCTAF
UX IEHCTBUSX U MOCTYNKAX MO OTHOLICHHIO K KUBOM IIp]
MY 3/I0POBBIO U 37J0POBBIO OKPYKAIOIINX;

4) ymMeHHs aJJleKBaTHO MCIOJIb30BaTh PEUYEBHIE CPE/ICTBA |
CUM W apryMEHTallMd CBOEH MO3UIMH, CPaBHHUBAThH pa
3pEHHs, apryMEHTHPOBATh CBOIO TOUYKY 3pEHHs, OTCTa
TIO3HIIN

B no3naBaTenbHOM (MHTEIUIEKTYaIBHOH) cdepe:

* XapaKTEepUCTHKA COJEPXaHUS OMOJIOTMYECKUX TEOpHUi
3BOJIIOLIMOHHAS Teopus [lapBuHa); yueHus BepHaackoro
3aKOHOB MeHens, 3aKOHOMEPHOCTEH M3MEHYUBOCTH; BK
IOLIMXCS YUEHBIX B Pa3BUTHE OMOJIOTHYECKON HAYKH;

* BBIJICJICHHE CYNICCTBEHHBIX MPHU3HAKOB OHMOIOTHYECKY
(KJIETOK: PaCTUTENBHBIX U KUBOTHBIX, TOSICPHBIX U S/I€]
BbIX M COMAaTHYECKHX; OPraHHU3MOB: OJHOKJIETOYHBIX ¥
TOYHBIX; BUAOB, SKOCHUCTEM, OMOC(ephl) M IMPOLECCOB
IIECTB, pa3MHOKEHHUE, JI€JIeHNE KIIETKH, OIUIOJOTBOPEHY
HCKYCCTBEHHOT'O M €CTECTBEHHOTO OTOOPOB, (POPMHPOBAL
coOyieHHOCTH, 00pa3oBaHHE BHIIOB, KPYTOBOPOT BEIIECT
LICHMsSI SHEPTUH B SKOCUCTEMax U Onocdepe);

* 00BsicHEHHE pOJu O6monornyd B (HOPMHUPOBAHWHU HAyYl
BO33pEHUS; BKJIaJa OMOJIOTHUECKUX TeOpUil B (HOPMHUPOB
MEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA; OTPULIATE
SIHUSI aJIKOTOJISl, HUKOTWHA, HAPKOTHYECKHX BEIIECTB I
YeJIOBEeKa; BIMSHUS MYTAareHOB HA OPraHM3M 4YeJOBeKa,
CKuX ()aKTOPOB HAa OPraHM3MBI; MPUYHH DBOJIIOLMH, W3
BUJIOB, HAPYIICHUH Pa3BUTHS OPraHU3MOB, HACIIE/ICTBEH)
BAaHMM, MyTaluii, yCTOMYMBOCTU U CMEHBI SKOCUCTEM;




* MpHBEICHHE J0KA3aTeJbCTB (apryMEHTalus) EIUHCTE
HEXHUBOW TPHUPOJBI, POICTBA KUBBIX OPTaHU3MOB; B3aWM
TaHU3MOB M OKPYKAIOIIEH cpelibl; HEOOXOAUMOCTH COXD:
roo0pasus BUJIOB;

* YMEHHE T0JIb30BATHCS OMOJOTHYECKON TEPMUHOIOTHEN
KOM;

* PEIICHUE AIIEMEHTAPHBIX OMOIIOTHUECKUX 3a[a4; COCTal
MEHTapHBIX CXEM CKPELIMBAHUS H CXEM IIEPEHOCA BEILECT
B DKOCHCTEMaXx (IEeTH MUTAHUSA);

* omcaHne 0co0er BUAOB IO MOP(HOIOTUIECKOMY KPHUTE]
* BBISIBJICHHE M3MEHYMBOCTHU, PUCIIOCOOJICHUN OpTaHH3!
oOWTaHMs, UCTOYHUKOB MYTareéHOB B OKPY’KAaIOIIEH cpe
HO), aHTPOIIOTECHHBIX M3MEHECHHU B DKOCHCTEMAax CBOCH
HW3MEHEHUH B 9KOCHCTEMaX Ha OMOJIOTHYEeCKUX MOJCIISX;

* CpaBHEHHE OMOJIOTHUECKHX O0BEKTOB (XUMHUYECKHI COC
BOM M HEXUBOH NPUPOJBI, 3apOAbILIA YEIOBEKA U IPYTF
TAIOIINX, IPUPOTHBIE IKOCUCTEMBI U arPOIKOCUCTEMEBI CB
CTH), IPOIIECCOB (€CTECTBEHHBIA W MCKYCCTBEHHBINH OTOO]
n Oecronoe pasMHOXeHHE) B (HOPMYyITHPOBKA BEIBOJIOE
CPaBHEHUSI.

B 11IeHHOCTHO-OpUEHTAIIMOHHOH cdepe:

¢ aHaJIM3 M ONLCHKA pPa3IMYHBIX T'UIIOTE3 CYHIHOCTH XU
XOXKICHUE YeJIOBeKa W BO3HUKHOBEHHE XU3HU, TIIOOAE
THYECKUX Mpo0iIeM U MyTel X pelieHus], OCIeACTBHH
JISSATSIILHOCTH B OKpPY’)KAIOIIEH cpeie; OMOJI0ruuecKoi Ul
MTOJTy9aeMOM U3 Pa3HBIX HCTOYHUKOB;

* OIlEHKA ATHYECKUX aCIEKTOB HEKOTOPBIX UCCIIEAOBAHU
OMOTEeXHOJNIOTUH (KIOHHPOBaHHWE, HCKYCCTBEHHOE OILIO,
HaIpaBIIEHHOE N3MEHEHHE TeHOMA).

B cdepe TpynoBoii nesrenpHOCTH:

¢ OBJIaACHHUC YMCHHAMH W HaBBIKAMH IMOCTAHOBKHU 6I/IC
OKCIICPUMECHTOB 1 O6’I)SICHCHI/ISI HX pC3yJIbTATOB.

B cdepe pusmueckoit nestensHOCTH:

* 000CcHOBaHWE U COOMIO/IEHHE Mep MPOQUIAKTUKH BUPY
JIeBaHWH, BPEIHBIX IMPHUBBIUEK (KypeHue, yrmoTpeOieHu
HapKOMaHWs1); TIPABWII TTOBEJICHUS B OKPYIKAIOIIEH cpee.
JlnuHOCTHBIE:

1) peanuzanuy ATUYECKUX YCTAaHOBOK IO OTHOIIEHHUIO K
CKHUM OTKPBITHSM, UCCIIETOBAHUAM U UX Pe3yJIbTaTaM;

2) mpU3HAHUS BBICOKOW IIEHHOCTH >KHM3HH BO BCeX €€ T
3[I0POBbSI CBOETO W JPYTHX JIIOJIeH, pealn3alud yCTaHOB
ro o0pasa XU3HH;

3) chopmupoBaHHOCTH MTO3HABATENLHBIX MOTHBOB, HAIIPa
MIOJTy9€HUE HOBOTO 3HAHUS B 00JIACTH OWOIIOTHUHU B CBSI3H
po(ECCUOHAIBHON JICSITEIbHOCTBIO MM OBITOBBIMH T
CBSI3aHHBIMH C COXPAaHEHHWEM COOCTBEHHOTO 37I0POBBS U
CKOI1 0€30IacHOCTH.




