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IMosicHuTEIbHASA 3aMUCKA
AnanTtupoBaHHas o0pa3oBarenbHas MporpaMma 1Mo OUOJIOTUH AJII OCHOBHOM IIKOJIBI

Lo

pa3paboTaHa B COOTBETCTBHH:

2. ®epepanpHOro 3akona Poccuiickoii @eneparuu ot 29 nexadpst 2012 r. N 273-03 «O6
obpazoBanuu B Poccuiickoit @eaepanuny» (1.5 4.3 ¢1.47; m.1 4.1 c1.48);

3. denepanbHOro rocyaapcTBEHHOr0 00Pa30BaTEIBHOIO CTaHIaPTa OCHOBHOT'O OOIIIETO
o0Opa3oBaHMsl, YTBEPKACHHOIO pUKa3oM MuHucTepcTBa o0pa3zoBaHus 1 Hayku Poccuiickoit
®enepanun ot 17 gexadpst 2010 . Ne 1897 (11.18.2.2);

4. Tlpuxa3za Munuctepcta oOpazoBanus u Hayku P® ot 31 gexabps 2015 roma Nel577 «O
BHECCHHNHU M3MeHEeHNH B DeepabHbIi TOCYAapCTBEHHBIH 00pa30BaTENIbHBINA CTAHIAPT
OCHOBHOT0 00111€r0 00pa30oBaHusl, yTBEPKACHHBINA IpUKa30M MuHuCTEpCTBa 00pa30BaHUs U
Hayku P® ot 17 nexadpst 2010 r. Ne 1897»;

5. Ilpukaza MunucrepctBa obpazoBanusi u Hayku P® ot 31 mapra 2014 roga Ne 253 «O6
yTBEepkAeHUU (DeIepaTbHOrO MepedHs YueOHHUKOB, PEKOMEHAYEMBIX K UCIIOIB30BAHUIO TIPH
pealin3aiy UMEIOLUX FOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX MPOrpaMM
HAYaJbHOTO 00IIIEero, OCHOBHOTO O0IIEro, CpeJHEro o0IIero oopazoBanus (C U3MEHEHHUSIMH Ha
21 anpens 2016 rona);

6. IIpumepHoii mporpammoii mo y4eOHbIM npeameram «buonorus 5-9 knaccel» (CTaHAAPTHI
BTOpOro nokoJyienus) M., IIpoceemenue, 2011;

7. Astopckoit yue6Hoi#t nporpammoii H.M. Conun, B.b. 3axapos «IIporpamma ocHOBHOTO 00111€T0
obpa3zoBanus. buonorus. 5-9 knaccel. Konnentpuueckuit kype» M.: [Ipoda, 2014. Jlannas
pabouas mporpaMma OpUEHTHpPOBaHA HA UCIOJIb30BaHUE YYEOHHUKOB MO OMOJIOTUH U y4eOHO-
METOJIMYECKUX MocoOuil mpeameTHo muHuu «Cdepa xxu3Hu» (KoHIeHTpuueckuit kype), C.I'.
MamonToB, B.b. 3axapos, N.b. Aradonosa, H.1. Conun «buonorus. O0muiue
3aKOHOMEPHOCTH.9 Kiacc (KoHIeHTpuyeckuit kypc). M. [Ipoda,2014;

8. OcHOBHOI1 00pa3oBaTeNbHON IPOrPaMMbI OCHOBHOTO 00111ero oopaszosanus [ BOY COIII c.
BacunnseBka;

9. Vuebnoro mrana 'BOY COIII c. BacunbeBka Ha 2017-2018 yueGHbIi TO;

10. Iporpammer «KoppekunoHHo-pa3BrBatoliee o0yueHue st 001eo0pa3oBaTeNbHbIX
YUPEKIACHUN»

Y4eOHOe cojepkaHe Kypca BKIItodaeT 66 yacoB, 2 Jaca B Heaelmo (B 9 kiacce 33 yueOHbIC HEJIEH
no kanengapuomy wiany I'bY COII c. BacunbeBka)

Pabouast mporpamma mo Oumosorum pazpabortaHa st oOydaromuxcss 9  kijacca, a Takxke s
obywarormuxcsi ¢ 3I[IP, w npgeret co IWMIKOJBHBIMH TPYAHOCTSIMH Pa3IMYHOTO XapakTepa,
HYXKJalolecs B clenualbHOM conpoBoxaeHuH. 3IIP mposBiseTrcs B 3aMeUIEHHH TeMIla
NICUXUYECKOTO  pa3BUTHUsS, OOHApy)XKHMBAaeTCsl HEJOCTAaTOYHOCTh  OOmIero 3amaca 3HaHUH,
OTPaHUYEHHOCTH MPEJICTABICHUNA 00 OKpYXKAIOIIeM MHpPE, HE3PEIOCTh MBICIUTEIBHBIX MPOIECCOB,
HE/IOCTAaTOYHAsl IIeJICHANPABICHHOCTh MHTEIICKTYAIbHOM NESTeNbHOCTH, OBICTpas yTOMIIIEMOCTb,
npeobiasaHie UTPOBBIX MHTEPEcOB. B omHUX ciydasx (pa3indHble BUIbI MHOAHTUIN3MA) y JeTel
npeobiagaeT 3aJep)KKa pa3BUTHS SMOIMOHAILHO-BOJIEBOW cdepel. B apyrux ciyuasx 3IIP
MIPEUMYIIIECTBEHHO MPOSIBISIETCSA B 3aMEAJICHUN Pa3BUTHS MO3HABATEILHOM JESITENbHOCTH, TIOITOMY



B JJAHHOM NporpaMMe COXpaHseTCsi OCHOBHOE COAEpKaHue 00pa3oBaHMs OMOJIOTMH, HO JOMOJHIETCS
cBoeoOpa3neM, NpeayCMaTPUBAIOIUM KOPPEKLIMOHHYIO HAIIPABIEHHOCTb 00yUEeHMSL.

OcHoBHO 3a7aueil 00yueHus: OMOJIOTHH TaKUX yJyallluxcs sBJsieTcss oOecredeHne NPOYHbIX U
CO3HATENIbHBIX 3HAHUN ¥ YMEHUH, HEOOXOAMMBIX YYaIMMCS B IOBCEIHEBHOM KU3HU U OyayIei
TPYIOBOM NEATEIBHOCTH.

Baxunelmmmu KOppeKIIMOHHBIMY 3a/1a4aMHU Kypca OMOJIOTHH SBJISIFOTCS: Pa3BUTHE JIOTHYECKOTO
MBILUICHUS U PEYH yJamuxcsi, GOpMUpOBaHHE y HUX HABBIKOB YMCTBEHHOTO TpyJa —
IUTAHUPOBaHKUE PabOThI, IOUCK PALMOHAIBHBIX IyTeH €€ BBIIIOJIHEHHUS, OCYILIECTBICHHUE
caMOKOHTPOJIs. [IIKOJIBHUKY JOJKHBI HAYYUTHCSI TPAMOTHO U aKKYPAaTHO J€JIaTh 3aIIUCH, YMETb
OOBSICHUTH UX.

Hetu c 3IIP u3-3a ocobeHHOCTEl CBOEro MCUXUYECKOI0 PAa3BUTHUS TPYJHO YCBAaUBAIOT —MPOrpaMMy
y4eOHOro npenmera no 6uonoruu. B ¢Bsa3u ¢ 3TuM B pabouyro mporpaMmmy 1Mo OMOJIO0rUr BHECEHBI
HEKOTOPBIC U3MEHEHUS: YBEINYCHO KOJNYECTBO YIIPA)KHEHUH U 3aJJaHUM, CBA3aHHBIX C
IIPAKTUYECKON EATEIbHOCTBIO YYAIUXCsl; HEKOTOPBIE TEMBI TAIOTCS KAK O3HAKOMUTEIIbHBIE,
HCKJIFOYAKOTCS  3aJaHUs ITOBBIIIEHHON CII0KHOCTH; TEOPETUYECKUI MaTepUall IPENOJHOCUTCS B
nporecce Oecesl U BHIIOJHEHUS 3aJaHUN HATJIAJHO-IIPAKTUYECKOT 0 XapakTepa, ydeOHbIi MaTepual
naercst HeOOJBbIIMMU J103aMH, BKIIIOYACTCS €KEJHEBHO MaTepual /Uil HOBTOPEHUS U
CaMOCTOSITENIbHBIX padoT. Yualuuecs J0JKHbI yMETh [0Ka3aTh U OObSCHUTH BCE, YTO OHU JETAI0T,
pelIaroT, pUCYIOT, 4YepTsT, cooupatoT. [loMaiinee 3aianue - auddepeHunpoBaHHOE, B COOTBETCTBUU
C MHAUBUYAIbHBIMU BO3MOKHOCTSIMU.
Lenu 06yuenus:

® OCBOGHHME 3HAaHUH O JKMBOW MPUPOAE M TMPUCYIIUX €H 3aKOHOMEPHOCTSAX; CTPOCHUH,
KHU3HENEATENIPHOCTH U CpeAooOpa3yrolie poju KMBBIX OpraHM3MOB; YEJIOBEKE Kak
OMOCOIMAIFHOM CYILECTBE; O POJM OHMOJOTMYECKOH HayKM B TNPAKTHUYECKOM AesATenbHOCTH
JIIOJIeH; METOJaX IO3HAHUS )KUBOU IIPUPOJIBL;

® OBIIQJICHWE YMEHHUSMH MPHUMEHSITh OWOJIOTMYECKHWE 3HaHUS IS OOBSCHEHHS TIPOLECCOB H
SIBJIGHUN JKUBOM MPHUPOJBI, >KU3HEAEATEIbHOCTH COOCTBEHHOTO OpraHU3Ma; MCIOIb30BaTh
MHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHMSIX B 00JACTH OMOJOTHH M SKOJOTHH, O (aKTopax
3JI0pOBbsI U pUCKa; pabOTaTh ¢ OMOIOIMYECKMMHU TPUOOpaMU, HHCTPYMEHTAMHU, CIIPAaBOYHUKAMH;
IPOBOJIUTH HAOMIOJEHUs 32 OWOJIOTMYECKHMMH OOBEKTAMH U COCTOSIHUEM COOCTBEHHOTO
opraHusma, OMOoJ0ruyeckre SKCIEePUMEHTHI,

® pa3BUTHE TIO3HABATEIHHBIX WHTEPECOB, HHTEJUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
MpoIriecce MPOBEICHUS HAOIIOICHNH 32 )KUBBIMH OPTaHU3MaMH, OMOJIOTHYECKUX DKCIIEPUMEHTOB,
paboTHI C pa3IMYHBIMU UCTOYHUKAMHU WH(OOPMAITUH;

® BOCIUTaHHE IMO3UTHBHOTO I[IEHHOCTHOTO OTHOIIEHUS K J>KUBOW MpHUpOJE, COOCTBEHHOMY
3JI0pPOBBIO U 3/I0POBBIO APYTUX JIFOJIEH; KyJbTYpbl IOBEAEHUS B IPUPO/IE;

® JCIOJIb30BaHUE TMPHUOOPETEHHBIX 3HAHWM W YMEHWUW B TOBCEIHEBHOW J>KM3HU JJIs yXOJa 3a
pacTeHUsMH, JOMAITHUMH XKUBOTHBIMH, 3a00ThI O COOCTBEHHOM 3/I0POBBE, OKA3aHHS IEPBOM
MOMOIIN ce0e U OKPYKAIOIIMM; OIICHKHU TOCIEICTBUN CBOCH IEATEIHHOCTH MO OTHOIICHHIO K
MPUPOJHON Cpelie, COOCTBEHHOMY OpPraHU3MYy, 3[O0POBBIO JIPYTHX IFOJEH; Uil COONIOACHUS
MpaBWJI TOBEACHUS B OKPYXKAIOMICH cpene, HOPM 3740pOBOro obOpa3a >KU3HH, MPOPHUIAKTUKH
3a00JeBaHUM, TPaBMAaTU3Ma M CTPECCOB, BPEAHBIX MpHUBbIYeK, BUY-un(pekmm.

3aoauu 0dyuenus:



8.
9.

®opMHpOBaHUE LIEJTOCTHON HAyYHON KapTUHBI MUPA;

[TonnmaHnue BoO3pacTarOUIEd pOJM E€CTECTBEHHBIX HAayK M Hay4YHbIX MCCIEHOBAaHUM B
COBPEMEHHOM MHUPE;

OBJ'IaI[eHI/Ie HAay4YHBIM MMOAXOJ0M K PCHICHUIO PA3JIMYHBIX 3a1a4;

Ognazenne yMeHUsIMH (GOPMYIHUPOBATh TUIIOTE3bI, KOHCTPYHPOBATH, IPOBOJUTH SKCIIEPUMEHTHI,
OLICHUBATH ITOJIYYCHHBIE PE3YIbTATHI.

YueOHO-MeTOAMUYECKOE 00ecIeUueHne 06pa30BaTeJIbHOI‘0 nmpouecca

C.I'. MawmontoB, B.b. 3axapoB, W.b. AradonoBa, @ H.M. Conun «buonorus. OOmme
3aKOHOMEPHOCTH.Y Kiacc (koHueHTpudyeckuit kypc). M.:poda,2014

[TporpamMma ocHOBHOTO 0011IeT0 00pa3zoBaHus Mo Ouonoruu 5—9 kinaccel. KoHIleHTpruecKkuii
Kypc. «buonorus. O0mue 3akoHoMepHOCTH. 9 Kitace» ABTop B. b. 3axapos

A. 10. HuGynesckuii, B.b. 3axapo, H. . Connn buonorus. O0mue 3aKkoHOMEpPHOCTH. 9
kiaccy: Pabouas Terpans (KoHIeHTprUeckuid Kype). M.: lpoda, 2015.

®enepalibHbIN TOCY1apCTBEHHBIN 00pa30BaTENIbHBIN CTaHIaPT OCHOBHOI'O OOIIEr0 00pa3oBaHMUs.
M.: IlpocBemenue, 2010.

®enepanbHblil 3ak0H OT 29.12.2012 No 273-03 «O06 obpazoBannu B Poccuiickoit Degeparumy.

dyHnaMeHTaIbHOE IO cofiepkanus odero oopazoBanus /[lox pea. B.B. Kosnosa, A.M.
Konpnakosa. M.: IIpocsemenue, 2011.

HNurepHer-pecypcenl:

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Tog0opka nHTepHET-MaTEPHATIOB IS

y‘lHTeHefI OHOJIOTHH T10 Ppa3HbIM OMOJIOTHYECKUM JUCHUITIIIMHAM.

http://school -collection.edu.ru Equnast kosekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.

www.bio.1september.ru

10. www.bio.nature.ru

11. www.edios.ru

12. www.km.ru/educftion

Ilnanupyemsle pe3y/ibTaThl

JluuHocmuvim pe3yiomamom u3yuenus npeomema A6AAemcs opmuposanue cieoyiouux yMeHu u

Kadecms.

® Da3BUTHE UHTEJUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;


http://www.google.com/url?q=http%3A%2F%2Fwww.gnpbu.ru%2F&sa=D&sntz=1&usg=AFQjCNGmXTs3--wdTM0-akCK_BA2vddngg
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru&sa=D&sntz=1&usg=AFQjCNHwMI2Q2wWnZ9ijTHZM5OFwgYjeFw
http://www.google.com/url?q=http%3A%2F%2Fwww.bio.1september.ru&sa=D&sntz=1&usg=AFQjCNFqyFnYNUIq8aQdxOmhITnA5dmYZw
http://www.google.com/url?q=http%3A%2F%2Fwww.bio.nature.ru&sa=D&sntz=1&usg=AFQjCNF0Jrkn3Qmz_FD_atSyWu0ev679qQ
http://www.google.com/url?q=http%3A%2F%2Fwww.edios.ru&sa=D&sntz=1&usg=AFQjCNEJ3miY8giP521AUyCI2BCEjLfL2w
http://www.google.com/url?q=http%3A%2F%2Fwww.km.ru%2Feducftion&sa=D&sntz=1&usg=AFQjCNEfrkMjPoZ2fI0LiX00ikYf4n74Vg

® BOCIUTAaHUE OEPEeKHOTO OTHOLICHHWS K TMpUpoae, (OPMUPOBAHHE HKOJIOTHUECKOTO
CO3HAHMUS,

® [IPU3HAHUE BBICOKOM LEIOCTH KU3HU, 3[I0POBbs CBOETO U IPYTUX JIFOJIEH;

e pa3BUTHE MOTHMBAlMM K IIOJyYEHUIO HOBBIX 3HAHUM, JaJIbHEHIIEMY W3y4EHUIO
€CTECTBCHHBIX HayK.

® OTBETCTBEHHOI'O OTHOUICHHMS K YUCHHIO, TPYLY;

® [IEJOCTHOI'O MUPOBO33pEHHUS;

® OCO3HAHHOCTH U YBAKUTCJIBHOI'O OTHOUICHHUSA K KOJIJICTaM, APYTr'UM JIFOOSAM,

® KOMMYHHUKAaTHBHOM KOMIIETEHLIMU B OOLEHUHU C KOJJIEraMH;

® OCHOB JKOJIOTHYECKOU KYJIBbTYpbI

MemanpeomemHvim pe3yiomamom u3yueHus: Kypca aeisaemcs oopmuposanue YHUBepCalbHbix
yuebHvix oeticmeutt (YV/])
Perymnsarusneie YV /1:

e (CamocTosTenpbHO 00HAPYXUBATh ¥ POpMHUPOBATH YIeOHYIO TIpobIIeMy, onpenenars Y 1,

e BrniaBurath BCPCHUHN PCIICHUA HpO6J’I€MLI, OCO3HaBaTb (I/I HHTCPIIPETUPOBATL B CJIy4dac
HeO6XOI[I/IMOCTI/I) KOHEYHBIN pe3yibTar, BBI6I/IpaTB cpeacrBa  OOCTHIXKCHHA LHCIU M3
MPCATIOKCHHBIX, d TAKIKC UCKAThb UX CaAMOCTOATCIIBHO,

e CocraBnarh (MHOUBUAYAIbHO WM B TPYNIE) IUIAH pelIeHHs MpoOaeMbl (BBIMOIHEHUS
IIPOEKTA);

e Pabotas 1o IJIaHy, CBCPATHL CBOU JIEUCTBUS C LIEIBIO H, 1pu HCO6XOI[I/IMOCTI/I, HCITPABJIATH
OIIMOKH CaMOCTOSITEILHO (B TOM YHUCJIC U KOPPCKTUPOBATH HJ'IaH);

e B nuanore ¢ yuuteneMm COBEpPIICHCTBOBATH CAMOCTOSITEIbHO BRIOPAHHBIE KPUTEPUU OLICHKH.
[To3naBarensubie YV /:

e AHanu3upoBaTh, CPABHUBATH, KIaccu(PUIMPOBATh (DAKTHI U SIBICHUS,

e BbIABISATH NPUUKHBI U CIIECTBUS MPOCTHIX SIBJICHUN;

e OcymecTBIiTh CpaBHEHHE U KJIAacCU(UKAINIO, CAMOCTOSITEIbHO BBIOMpas KpUTEpHM st
YKa3aHHBIX JJOTHYECKHX OIepaluii;

e CTpouTh JIOTUUECKOE PACCYKJICHHE, BKIIOYAIOIIEEC YCTAHOBIEHUE MPUYUHHO-CIIEICTBEHHBIX
CBsI3€H;

e (Co3maBaTh CXeMaTHYECKHUE MOJICITH C BHIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA;
e CocTaBnATh TE3UCHI, Pa3IMYHbIC BU/BI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.II.)
e [IpeoOpazoBbiBaTh HH(POPMAITUIO U3 OJHOTO BHJIA B IPYToil (TaOIMIly B TEKCT);

e OmpenensiTh BO3MOXHBIE HWCTOYHUKA HEOOXOIUMBIX CBEIECHUM, TMPOU3BOIUTH TTOMCK
uH(pOpMaIIN1, aHATTU3UPOBATh U OLICHUBATH €€ JIOCTOBEPHOCTb.



KommynukatuBnsie YV /I:

CamocToATeNIbHO OpPraHU30BbIBaTh yueOHOE B3aMMOACHUCTBUE B IpymIe (OMpeaessTs oommue
LIEJIH, JJOTOBAPUBATHCS APYT C IPYIOM);

e B auckyccud yMeTh BBIABUHYTH apTyMEHThHI U KOHTapTyMEHTHI,

e  Vuurhcs KPUTUYHO OTHOCHUTLBCA K CBOEMY MHCHHIO,

C JTOCTOMHCTBOM IIpU3HABATDH

OIMOOYHOCTh CBOETO MHEHHS U KOPPEKTUPOBATH €T0;

e Jlonumas mO3ULMIO JPYroro,

pasiniyate B €ro pcuu:

MHEHHE (TOUKY 3peHus),

JIOKa3aTeJIbCTBO (aPTYMEHTHI), (PaKThl (TUIIOTE3bI, aKCUOMBI, TCOPHH );

e VMmeTh B3INIAHYTh HAa CUTyalUuKO C WHOU MoK W AO0roBapuBaATLBCA C JIIOABMU HHBIX

HO3UILIHUH.

Hcnonvzosamo npu06pemeHHble SHAHUA U YMEHUsl 6 npakmuqecxoﬁ oeamenvbHoCmu U

NOBCEOHEBHOU HCUHU OIS

e coOmrofeHHUsT Mep TPOQPIIAKTHKU 3a00JIeBaHWM, BBI3BIBACMBIX PACTCHUSMHU, >KUBOTHBIMHU,

OakTepusMu, TpudamMu U BUPYCaMHu.

® (OKa3aHusi HepBOﬁ oMo IIpH OTPaBJICHUHU SAOBUTBIMH FpI/I6aMI/I, pacTCHUAMHU, YKYyCaxX

JKHNBOTHBIX.

® pAaNMOHAIBHOW OpraHM3aluu Tpyda M OTIbIXA,

OKpY>Karollen cpene.

COOJIIO/ICHHST TIPAaBWJI TOBEJICHUS B

® BbIpalllUBAHUA W PA3MHOXCHUSA KYJIbTYPHBIX paCTeHI/Iﬁ U JOMallHUX KWBOTHBIX, yXOIa 3a

HUMU.

® [IPOBCACHUA Ha6J'IIO)ICHI/II\/'I 3a COCTOSIHHEM COOCTBESHHOTO opraHuisma.

IIpenmerHbie pe3yJbTaThl 00y4eHHs

TeMa OCHOBHAsI TPyNNa o0yyawmuxcs odyyarmuecs ¢ OB3
CtpykTypHas Obyuaiowguecsi 00IHCHbL 3HAMDb! Obyuarowuecs 00HCHbL UMemb npedcmasieHue
OpTraHU3aIMs KUBBIX | — MaKPOAJIEMEHTHI, MUKPO3JICMEHTBI, HX BKJIA] B — 0 MaKpO3JIEMEHTaX, MHKPO3JIEMEHTaX MX
OpraHu3MOB 00pa3oBaHNe HEOPTaHIMUYECKUX M OPTraHMICCKUX BKJIaJI B 00pa30BaHHE HEOPraHMICCKHUX H

MOJIEKYJI )KUBOTO BEIIECTBA;
— XUMHYECKHE CBOWCTBA M OMOJIOTHYECKYIO POJIb
BO/JIBI;

— pOJIb KATHOHOB M aHHOHOB B 00€CIIeYeHUH
MIPOIIECCOB KXU3HEIEATSILHOCTH;

— YPOBHH CTPYKTYPHOH OpPTaHU3AIIH OCITKOBBIX
MOJIEKYJT;

— IPHUHIUIBI CTPYKTYPHOM OpraHu3anuu v GyHKIHHA
YTJIIEBOOB;

— IPHUHLUIBI CTPYKTYPHOH OpraHu3aiiu 1 GyHKIUH
JKHPOB;

— CcTpyKTYpy HykienHoBbIX kucior (JJHK u PHK).
Obyuarowguecsi 00IHCHbL YMEMmb.

— OOBSCHATH MPHUHIIMII IEHCTBHS (PEPMEHTOB;

— XapakTepu30BaTh (PYHKIMN OCIIKOB;

— OTMEYaTh SHEPTETUIECKYIO POJIb YTIECBOJIOB U
IUIACTUYECKYIO (DYHKIIHIO )KHUPOB.

OpPraHUYECKUX MOJIEKYJI JKUBOTO BEIIECTBA;
— O XMMHUYECKHX CBOMCTBaX M OMOJIOrNYeCKOn
POIIH BOJBI;

OOyuaronyecs JOJDKHBI yMETh:

— OOBSACHSATH IPUHITHIT ISHCTBHS (DEPMEHTOB;
— XapaKTepu30BaTh (yHKINN OEIKOB;

— OTMEeYaTh SHEPTETUIECKYIO POJIb YTIEBOJIOB U
TUTACTHYECKYIO (QYHKIIUIO KHUPOB.

OOMeH BeIecTB U
npeoOpa3oBaHue
SHEPTHHU B KIIETKE

Obyuaiowuecst OONANCHBL YMEMb.
— OMKCHIBaTh 0OMEH BEILIECTB U IPEBpAICHUE
JHEPTUH B KIIETKE;

Obyuarowuecst 00aACHbL UMEMb NPEOCmAasieHue
- 00 oOMeHe BEUIeCTB U MPEBPAICHUN SHEPTHH B
KJIETKE;




— IPHUBOIUTH MOJPOOHYIO CXEMY Mpolecca
OnocHHTE3a OEJIKOB

— 0 Tporiecce OMOCHHTE3a OETKOB

Crpoenue u
(YHKIHN KIETOK

Obyuarowuecst OOAANCHBL 3HAMDb!

— OTIpeNIeNIeHUs TIOHATHH «IIPOKAPHOTEI,
«AYKapUOTBI», «XPOMOCOMEI», «KaPUOTHID), «MUTO3);
— CTpOEHHUE NPOKAPHUOTHUECKON KIETKH;

— CTpOEHHUE MPOKaApHOT (6aKTepru U CUHE3eNEHBIe
BOJIOpOCIH (LIMaHOOAKTEPHN));

— CTPOEHHUE IYKapUOTUIECKOH KIIeTKY;

— MHOrooOpasue 3yKapuor;

— 0COOCHHOCTH CTPOCHUS PaCTUTEILHOMN U )KUBOTHOM
KIICTOK;

— TJIaBHBIE YaCTH KIICTKH;

— OpPTaHOW[IHI IIUTOTUIA3MBI, BKITFOUCHHS,

— CTaIu¥ MATOTHYECKOTO IUKJIA U COOBITHSA,
MIPOMCXOIAIINE B KIIETKE HA KaXXIOU U3 HUX;

— MOJIOKCHHUS KJICTOYHOW TEOPHU CTPOCHUS
OpTraHU3MOB;

— OHONOTMYEeCKUI CMBICII MHTO3A.

Obyuaiowguecsi 00IHCHbL YMemb.

— XapakTepu30BaTh MeTabOJIM3M y IPOKAPHOT;

— OIMCHIBAaTh IEHETUYECKHUH anmnapaT 6akrepuii;

— OTHCHIBATH IPOLIECCHI CIIOPOOOPA3OBAHUS U
Pa3MHOXKEHUS IPOKAPHOT;

— OOBACHATH MECTO U POITb IIPOKAPHOT B OHOIICHO3aX;
— XapakTepu30BaTh (PYHKIUN OPTaHOUIOB
[IUTOIUIA3MBI, 3HAUCHUE BKIIFOYCHUHN B
KU3HEIEATCITHHOCTH KIICTKH;

— OIKCHIBATh CTPOEHHE M (YHKIIHH XPOMOCOM.

Obyuarowuecst 00aACHbL UMEMb NPEOCmAasieHue
0 «IIPOKAPHOTAX», «IYKAPHOTAX),
«XpOMOCOMaX», «KapHOTHIIE», «MHTO3»;

— O CTPOCHUH ITPOKAPHOTUYECKON KIICTKH;

—O0 CTPOEHHHU IIPOKapUoT (OakTepuii u
CHHE3eJIEHBIX BOAOpocel (IIMaHO0aKTepuii));
— O CTPOCHUH PYKapUOTHUECKOH KIIETKH;

—O0 MHOT000pasue 3yKapHoT;

— 00 0COOEHHOCTSIX CTPOCHUS PAaCTUTENBLHOMN 1
JKUBOTHOM KJICTOK;

— O TTIaBHBIX 9aCTSIX KJICTKH;

—o00 opraHomiax IUTOILIA3Mbl, BKIFOUCHHUSX;
Obyuarowguecsi 001HCHbL yMemb.

— ONHCHIBATH TEHETHICCKUIA amIapar OaKTepHii;
— OIIMCHIBATH IIPOLECCHI CIOPOOOPa30BaHUS U
Pa3MHOXEHUS IPOKAPHOT;

— OOBSCHATH MECTO U POJIb IPOKAPHOT B
OHoIIEeHO3aX;

PazmHOXeHHE Obyuarowuecs O0IANCHBL 3HAMD! Obyyarowuecst O0ACHBL UMEMb NPEOCMABIEHUe
OpTaHHU3MOB — MHoroo0pasue ¢popM 0eCronoro pa3MHOXKEHUS U - 0 hopmax 0ecroyoro pa3MHOKEHUS U TPYIIIIBI
IPYIIIBI OPraHU3MOB, [JIs1 KOTOPBIX OHU XapaKTEPHBI, OPraHu3MOB, JJI1 KOTOPBIX OHU XapaKTEPHBI,
— CYIIHOCTb IIOJIOBOTO Pa3MHOXEHHUS U €ro — 0 CYIIHOCTH TI0JIOBOTO Pa3MHOXEHHS U €ro
Ouosornyeckoe 3HaYCHUE; Omonornyeckoe 3HaYCHHE;
— TIpolLecC raMeToreHesa; — 0 Melio3e U ero OMOJIOrMYeCKOM 3HAUCHUE;
— Meli03 U ero OHOJIOTHYECKOE 3HAUCHHE,; Obyuarowuecst O0NNCHbL yMEemb.
— CYIIHOCTb OIUIOJJOTBOPEHHUSL. — XapakTeph30BaTh OMOJIOTUYECKOE 3HAYCHHE
Obyuarowuecst O0NIIICHbL YMemb: 0ecrosnoro pa3MHOKEHHS;
— XapakTepH30BaTh OMOJIOTUYECKOE 3HAYCHHE
6ecroyoro pasMHOKEHHS;
— OOBSACHATH MPOIIECC Mei03a, NPUBOASIINN K
00pa30BaHUIO TAIJIOUTHBIX TaMET.
NuauBuayanbHOE Obyuaiowguecsi 001HCHbL 3HAMb! Obyuarowuecs 0012CHbL UMEMb NPedCmasieHue
pa3BUTHE — OmpeeNeHHe TIOHATHSI KOHTOTEHE3); — 00 «oHTOTeHe3eY;
OpraHn3MoB — MNEPUOAN3ANIO HHIAUBUAYAJIBHOT'O PA3BUTHUA, —_— 06 Jramnax 3M6pI/IOHaJ'IBHOFO pa3BuUTUA

— 3Tarnbl YMOPHOHAIFHOTO Pa3BUTHS (IpoOieHue,
TacTPYJIAINS, OPTAHOTCHE3);

— (hopMBI TOCTIMOPHOHATIBHOTO ITEPHO/Ia PA3BUTHS:
HETPSIMOE Pa3BHTHUE, PA3BUTHE IOJHBIM U HETIOJIHBIM
MPeBpaICHHEM;

— IpsIMOE Pa3BUTHE;

— OuoreneTmueckuii 3akoH J. ['ekkens u K.
Mronnepa;

— pab6otst A. H. CesepiioBa 00 sMOprHOHATHHOU
HW3MEHYHUBOCTH.

Obyuarowuecst OONANCHBL YMEMb.

— OMHKCHIBATH MPOIECCHI, TPOTEKAOIIUE ITPH
JpOOJICHNH, TaCTPYJISILIUK U OPraHOTeHe3e;

— XapakTepru30oBaTh (POPMBI TOCTIMOPHOHATHLHOTO
pa3BUTHS;

— pa3NIn4aTh COOBITHS, COMPOBOKAAIOIINE PA3BUTHE
OpraHu3Ma IPH MMOJTHOM M HEMOJIHOM MPEBPAICHUM;
— OOBACHATH OMOJIOTHYCCKUI CMBICT Pa3BUTHS C
mMeramopdo3om;

— XapaKTepU30BaTh 3TAIIBl OHTOTCHE3a MPU IPSIMOM
OCTAMOPHOHATIFHOM Pa3BUTHH.

(apobnenue, racTpyAIUs, OPTAHOTCHE3);

— 0 ¢opMax MoCTIMOPHUOHATHHOTO TIEPHOIA
Pa3BUTH: HENIPSIMOE Pa3BUTHE, Pa3BUTHE
TIOJTHBIM M HETIOJIHBIM IPEBpAILCHUEM;

—O0 IPSIMOM Pa3BHUTHH;

— 0 OuoreHetnueckoM 3akoHe J. ['exkkens u K.
Mronnepa;

Obyuarowuecs 00IICHbL yMEMb.

— OIIMCBIBATH MPONECCHI, MTPOTEKAOIIUEC ITPU
JpoOJIeHNUH, FaCTPYJISILIMU U OPraHOTeHE3e;

— XapaKTepu30BaTh (OPMBI
MOCTAMOPHOHATIBHOTO Pa3BUTHS;

— pazian4aTh COOBITHS, COPOBOXK/IAOIIHIE
pa3BUTHE OPTraHW3Ma IIPU ITOJTHOM U HEIIOJTHOM
NpEeBpaIlCHNN;

— OOBSACHATH OMOJIOTHYECKHUI CMBICI PAa3BUTHS C
Mmetamopdoszom;

— XapaKTepH30BaTh ATAlbl OHTOTeHE3a MPU
IPSIMOM TTOCTIMOPHOHAIBHOM Pa3BUTHH.




— OmpeeNeHe MOHITUSI KOHTOTEHE3))
— TMEePHOIU3ANNIO HHANBUIYaJIbHOTO PA3BUTHS;
— 9Tarbl YSMOPHUOHAILHOTO pa3BUTHSA (ApoOIeHIE,
racTPYJALHNs, OPTAaHOTEHE3);

3aKOHOMEPHOCTH Obyuarowguecsi 00IICHbL 3HAMDb! Obyyarowuecs 00IACHLL UMEMb NPEOCMABIEHUe
HACJICIOBaHHUS — OMpPEJICIICHUS MOHATHI «TCH», «TOMUHAHTHBIN — 0 «T€HE», «TIOMUHAHTHOM T€HEY,
MIPU3HAKOB TCHY», «PEIICCCUBHBIN TCHY, KIIPU3HAKY», «CBOHCTBOY, «PEIIECCUBHOM T€HEY, KIIPU3HAKE», «CBOMCTBEY,
«heHOTHIT, «TEHOTHITY, HACIIEACTBEHHOCThY, «(heHoTurey, «reHOTHUIIEY, HACTICICTBCHHOCTIY,
«U3MEHYMBOCTDY, «MOAUDHKALUNY», KHOPMA «U3MEHYHBOCTHY, «MOAUPUKAIIUN», KHOPME
PEAKIIHIY, «MYTALAN», KCOPT», KIOPOAA», CIITAMMY»; | PEAKIUU», KMYTALHI», KCOPTE», KIIOPOICY,
— CYIIHOCTb THOPHIOJIOTHUECKOTO METOIA U3YUCHHS | «IITAMME;
HACJICJICTBEHHOCTH; — 0 CYIIHOCTH THOPHIOJIOTHYECKOTO METO/1a
— 3aKOHBI MeHens; M3yYCHUsI HACIIEICTBEHHOCTH;
— 3aK0H Moprana. —o0 3aKOHaxX Mennens;
Obyuarowuecst 00HCHbL YMemb.! — 0 3akoHax Moprana.
— WCIIOJIb30BATh NPH PELICHUH 33/1a4 TeHETHUECKYIO Obyyarowuecs O0IACHLL yMemb.
CUMBOJIHKY; — WUCIIOJIb30BaTh IIPH COCTABICHUU CXEM
— COCTaBJIATh TEHOTHUIIBI OPTaHM3MOB U 3aIKUCHIBATH CKPCIIUBAHUS TCHETUYECKYIO CHMBOJIUKY;
UX TaMeTHI;
— CTPOWTH CXEMbI CKPCIIIMBAHUS MPH HE3aBUCHMOM H
CIICTUICHHOM HAaCJIeJIOBAaHUH, HACIICOBAHUI
CIICTUICHHOM C TI0JIOM;
— CYIIHOCTh T€HETHYECKOTO OTPEICIICHHUS 1oAY
pacTeHuil U KUBOTHBIX;
— XapaKTepH30BaTh TEHOTHIT KaK CUCTEMY
B3aUMO/ICHCTBYIOIINX T€HOB OPraHnu3Ma;
— COCTaBJIATh MIPOCTEHIIINE POJJOCIIOBHBIE U PeIlaTh
TeHETHYECKHUE 3aJIa4H.
3aKOHOMEPHOCTH Obyuaiowguecsi OONCHbL 3HAMb. Obyuarowuecs 00HCHbL UMemb npedcmasieHue
U3MEHYMBOCTH — BU/IbI KI3MEHYUBOCTH U PA3JIHUUS MKy HUMHU. - 0 BUJaX U3MEHYMBOCTH U PA3THIHSI MEXKIY

Obyuaiowguecsi OONIHCHBL yMEMb.
— pacrno3HaBaTh MYTAIIMOHHYIO H KOMOWHATUBHYIO
HU3MEHYUBOCTb.

HUMMU.

Cenekuus pacTeHUH,
JKHBOTHBIX M
MHKPOOPTaHU3MOB

Obyuarowuecsi 00CHbL 3HAMD!

— METOJIBI CeNICKLIUH;

— CMBICTI ¥ 3HAYCHUE SBJICHUS TeTEePO3KCca U
HOJIUIIIOMANH.

Obyuarowuecsi 00IHCHbL yMemb.

— OOBSACHATH MEXaHU3MBI NIEpEJIauy IPU3HAKOB U
CBOMCTB M3 ITOKOJICHHS B MIOKOJIEHHE U BOSHUKHOBEHHE
OTJIMYMI OT POJUTENBCKUX POPM Y TOTOMKOB.

Obyuarowguecsi 001CHbL UMENMb NPedCmAgieHUe
—0 METOJax CeJEKIHH;

Mmuoroo6pasue
YKUBOTO MUpa.
YpoBHU
Opra’Hu3anuu 1
OCHOBHBIEC CBOMCTBA
YKUBBIX OPTaHU3MOB

Obyuarowuecst OONANCHBL 3HAMDb!

— YPOBHH OpPTaHHU3AIMH )KUBOH MAaTCPUH U HAYYHBIC
JUCHUTUIAHBI, 3aHUMAIOIIHECS H3yYSHHUEM MPOIIECCOB
KU3HEACSITSIPHOCTH Ha KAXKIOM M3 HUX;

— XMUMHYECKHI COCTAB XXUBBIX OPTaHU3MOB;

— POJIb XUMHAYECKHX JIEMEHTOB B 00pa30BaHUU
OpPTraHUYECKUX MOJICKYJ,

— CBOWCTBA JKUBBIX CHCTEM U OTIIMIHE UX
MPOSIBIICHUH OT CXOJHBIX MPOIIECCOB, IPOUCXOIAIIIX
B HEXXHUBOM MPUPOJIE;

— [ApCTBA KUBOW IPUPOJIBI, CHCTEMATHKY U
MPEJCTaBUTEIICH pa3HbIX TAKCOHOB,

— OPHEHTHUPOBOYHOE YHCIIO U3BECTHBIX BUIOB
KMBOTHBIX, PACTCHHUH, TPUOOB U MUKPOOPTaHU3MOB.
Obyuaiowuecst OONANCHbL YMEMb.

— J1aBaTh OMNpeelieH s yPOBHEW OpraHu3aiuu
JKUBOT'O ¥ XapaKTEPU30BATh MPOIECCHI
JKU3HENEATCIHHOCTH HA KaXKIOM W3 HUX;

— XapaKTepU30BaTh CBONCTBA KUBBIX CHCTEM;

— OOBSCHATH, KaK MPOSBISIOTCS CBOWCTBA JKUBOTO HA
Ka)XJIOM U3 YPOBHEH OpraHHU3alluu;

— IPHUBOJIUTH KPATKYIO XapaKTEPUCTUKY

Obyuarowuecst 00aACHbL UMEMb NPEOCmAasieHue
— 00 ypOBHSX OpraHMU3aI[UH KUBOW MaTEPUU H
HAyYHbBIC TUCHUTUIMHBI, 3aHUMAIOIIHECS
M3y4YEHUEM TPOIECCOB KU3HEASSITEIbHOCTH Ha
KaXJIOM U3 HUX;

— 0 XHMHYECKOM COCTaBE KUBBIX OPTaHU3MOB;
—O0 POJIM XUMUYECKHX JIEMEHTOB B
00pa30BaHNH OPTaHUIECKUX MOJICKYJT,

— O CBOWCTBaX KUBBIX CHCTEM H OTIHYHE UX
MIPOSIBIICHUH OT CXO/IHBIX MPOLIECCOB,
MPOUCXOIAIINX B HEXKUBOW IPUPOJIE;

— 0 [apCTBaX UBOU MPUPOIbI, CACTEMATHKY U
MPEICTaBUTEIICH Pa3HBIX TAKCOHOB,;




HCKYCCTBEHHO! U €CTECTBEHHOM CUCTEM
KIacCU(UKAINU JKUBBIX OPTaHU3MOB;

— OOBACHATH, HOYEMY OPTaHU3MBI OTHOCAT K Pa3HBIM
CHCTEMaTHUYECKHAM TPYIIIaM.

PasButne Onosoruu
B JIOJapBUHOBCKU I
(50500

Obyuarowguecs 001HCHbL 3HAMD!
- Ouorpa¢uro y4€HbIX, BHECIINX BKJIaJ] B Pa3BUTHE
9BOJIIOLIMOHHBIX MU

Obyuarowguecsi 0012CHbL UMEMb NPedCmasieHue
- 00 yu€HbIX, BHECIIMX BKJIa] B Pa3BUTHE
SBOJIIOLMOHHBIX MU

Teopus Y. lapsuna
0 MIPOUCXOKACHUU
BHUJIOB ITYTEM

Obyuarowguecsi 00IICHbL 3HAMDb!
— TPECTaBIEHHUsI €CTECTBOUCIIBITATEICH
JIOZIAPBUHOBCKOMU 3IMOXH O CYIIHOCTH KUBON MPHUPOJIBI;

Obyuarouguecsi 00ICHbL UMEMb NPeOCmAasIeHUe
- 0 €CTECTBOMCIIBITATEISX TOJAPBUHOBCKOM
STIOXH O CYIIHOCTH XHBOU TPUPO/IBI;

€CTECTBEHHOTO — B3rysel K. JIuHHEs Ha cucTeMy )KHBOTO MUPa; — o B3rnax K. JInHHest Ha cucTeMy )KHUBOT'O
orbopa — OCHOBHBIE MOJIOXKEHHS BOJIIOLIMOHHON TEOPHU MUpa;
K. b. Jlamapka, e€ MO3UTHBHEIC U OMIHOOYHBIC YePTHl; | —00 OCHOBHBIX ITOJIOKEHHAX 3BONIOINOHHON
— yuenwne Y. JlapBuHa 00 HCKyCCTBEHHOM 0TOOpE; teopuu XK. b. Jlamapka, €€ no3uTHUBHBIE U
— yuenwne Y. JlapBrHa 0 ecTeCTBEHHOM 0TOOpE. OImMOOYHBIE YEPTHI;
Obyuarowuecst 00HCHLL YMemb.! —o yueruu Y. JlapBuHa 00 HCKYCCTBEHHOM
— OLICHMBATh 3HAYCHUE IBOIIOLMOHHON TEOPUHI otbope;
K. b. Jlamapxka [ist pa3BUTHS OHOJIOTHH; —o0 yueHuu Y. [lapBuHa 0 €CTECTBEHHOM
— XapaKTepH30BaTh IPEANOCHUIKH BOSHUKHOBEHUS otbope.
3BOJIIOLIMOHHOM Teopun Y. JlapBuHa;
— J1aBaTh ONpeAeIeHHe HOHITUIM «BHI» U
«TOTYJISIIUSIY;
— XapakTepu30BaTh NPUYUHBI OOPHOBI 32
CYIIIECTBOBAHUE;
— OIIPEAENATh 3HAYCHHE BHYTPUBHIOBOH,
MEKBHIOBOI OOpBOBI 3a CyIiecTBOBaHUE B OOPHOBI €
abnoTndeckuMu (HaKTOpPaMH CPEAbl;
— Z1aBaTh OLIEHKY €CTECTBEHHOMY O0TOOpY Kak
pe3yspTaTy O0phOBI 32 CYIIECTBOBAHHE.
[pucnocobneHHoCTs | Ob6yuawuecs OOANHCHbL 3HAMDb! Obyuarowguecsi 001HCHbL UMENb NPeOCmAasieHUe

OpraHu3MoOB K
YCJIOBUSIM BHEIIHEH

— THUIBI TOKPOBUTEIILCTBEHHOW OKPACKU
(cxpbIBaroLas, MPeJOCTEPETaONIas) U UX 3HAaUCHHE

—O0 THUMaX NOKPOBUTEIbCTBEHHON OKPACKH
(ckpbIBarOIast, MpeOCTEPEraroNIas) u ux

cpeabl Kak JUISl BBDKUBaHUS; 3HAUEHME JUIsl BBKUBAHHMS;
pe3ynbTat AeicTBUsL | — OOBSCHATH OTHOCUTEJIBHBIN XapaKkTep Obyuarowuecs 00nXHCHLL yMemb:
€CTECTBEHHOTO HPUCTIOCOOIEHHIA; — IPUBOJIUTH MPUMEPHI IIPUCTIOCOOUTETHHOTO
otbopa — 0COOCHHOCTH PUCHIOCOOUTENILHOTO TOBEACHUSL. CTpPOEHHMS TeJa, TOKPOBUTEIbCTBEHHON OKPAaCKH
Obyuarowuecs 00NAHCHBL YyMemb. MOKPOBOB ¥ IOBEJCHUS )KUBBIX OPraHU3MOB.
— NPUBOAUTB PUMEPBI IPHCIOCOOUTETLHOTO
CTPOCHHS TeJa, IOKPOBUTEILCTBEHHOH OKPaCKH
NOKPOBOB ¥ IOBEJCHUS )KUBBIX OPraHU3MOB.
[pucnocobieHHOCTs | Ob6yuarwuecs OOAHCHbL 3HAMDb ! Obyuarowguecsi 001CHbL UMEMb NPeOCmAgieHUe

OpraHu3MOB K
YCJIOBUSIM BHEIIHEH

— 3Ha4YeHHe 3a00ThI O MOTOMCTBE JUUIA BBDKMBaHUA

—0 3HAYCHUUU 3a00THI O TIOTOMCTBE JUIA
BBIDKWBAHUA,

cpenbl Kak — OIpEICICHHUS TIOHITHI «BHI» U
pe3ynbTar AeHcTBUs TOTYJISILIUSY;
€CTECTBEHHOTO
oTbopa
MUuUKpO3BOTFOIHUS Obyuarowuecst OONANCHBL 3HAMDb! Obyuarowguecs 0012CHbL UMEMb NPpedCmasieHue

— OmpeAeNeH:s HOHITHI «BUI U «IOMYJISIIUS; — ONpPEACICHHUS TIOHSTHI «BHI» U

— CYIIHOCTh T'€HETHYECKHX ITPOIIECCOB B CIIOMYJISIIIHS;

MO JISTIUSIX;

— (opMBbI BUIOOOpa30OBaHHS.

Obyuarowuecs 00IICHBL YMEMb:

— OOBACHATH IPUYUHBI PA3JICIICHUS BHJIOB,

3aHUMAONIUX OOIIMPHEINA apean 0OUTaHUs, Ha

MOy JISIIUH,

— XapakTepH30BaTh MPOLECC IKOJIOTHYECKOTO U

reorpaduueckoro BUA000pa3oBaHusl;

— OLIEHHBATh CKOPOCTh BUI000pa30BaHUs B

Pa3IHUYHBIX CUCTEMATHYECKUX KATErOPHUSIX KHBOTHBIX,

pacTeHU U MUKPOOPTaHU3MOB.
buonoruuecku Obyuarowuecst OOAANCHBL 3HAMDb! Obyuarowuecst 00aACHbL UMEMb NPEOCmasienue
MTOCTICICTBHS — TJIaBHBIC HAMIPABIICHUS YBOJIOIMH: OMOJIOTHIECKAN | —O IITaBHBIX HANIPABICHHUSIX SBOJIOLUU:
aJIarnTaIyH. mporpecc U OUOJIOTHYCCKUIA PEerpecc; OMOJIOrHYECKHUi porpecc U OHOJIOTHYECKUI
Makpo3Bosronus — OCHOBHBIE 3aKOHOMEPHOCTH IBOJIIOLIMH: perpecc;

JUBCPTCHINIO, KOHBEPICHIWIO U NAapaJJICJIN3M;

—00 OCHOBHBIX 3aKOHOMCPHOCTAX 3BOJIOLNHN




— pe3yJIbTaThl YBOJIIOLUH.
Obyuaiowuecst OONANCHBL YMEMb.

— XapaKTepHU30BaTh IIyTH JOCTIKCHUS
OHOIIOTHYECKOTO Iporpecca: apoMopdos,
UIMO0A/IalTAIMIO U OOIIYIO JIeTeHEPaIHIo;
— IPHUBOJIUTH NPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHoOB.

JTUBEPTCHITNH, KOHBEPTCHIINH 1 TTapalIeI3Me;
—O0 pe3yabTaTax BOIFOIHH.

Bo3nukHoBeHHE
’KM3HHU Ha 3eMIie

Obyuarowuecst OONHCHbL 3HAMb.

— teopuro akagemuka A. M. Onapuna o
MPOUCXOXKICHUH KU3HH Ha 3eMIIe.

Obyuarowguecsi 00IICHbL YMEMb.

— XapaKTepU30BaTh XUMHUIECKUH,
peaONOIOTHYECKHU, OMOIOTHIECKHN M COIMATHHBIHA
STaIbl pa3BUTHA KUBOH MaTepUH.

Obyuarouguecsi 00IHCHbL UMEMb NPEeOCMAGIeHUe
— o Teopu akageMmuka A. M. Onapuna o
MPOUCXOKICHUH KU3HH Ha 3emite.

PaszButne xu3HM Ha
3emite

Obyuarowuecss 00N*CHbI 3HAMb.

— 3Tambl Pa3BUTH )KUBOTHBIX U PACTCHUII B
pas3IMYHbIC EPHOIBI CYIIECTBOBAHUS 3EMIIH.
Obyuarowuecsi 00IHCHbL YMemb.

— OIMCHIBATh Pa3BUTHE KU3HU Ha 3eMile B
apXEUCKYI0 U IPOTEPO30UCKYIO B,

— OIKMCHIBATh Pa3BUTHE KU3HU Ha 3eMiIe B
Majeo030MCKYyI0 3py;

— OIKMCHIBATh Pa3BUTHE KU3HU Ha 3eMile B
ME3030HCKYIO0 3pY;

— OIMCHIBATh PA3BUTHE )KU3HHU Ha 3eMiIe B
KaliHO30MCKYIO 3pYy.

Obyuarowguecsi 001XHCHbL UMEMb NPeOCmasieHue
— 00 3Tamax pa3BUTHS KUBOTHBIX U PACTCHHH B
pa3IYHbIE IEPHOABI CYIIECTBOBAHUS 3EMIIH.
Obyuarowguecsi 00IHCHbL YMemb.

— OIUCHIBATh Pa3BUTHUE KU3HU Ha 3eMJie B
apXEUCKYI0 U IIPOTEPO30UCKYIO 3PHI;

— OIMCHIBATh Pa3BUTHE )KU3HU Ha 3eMiie B
aJIe030MCKYI0 3pY;

— OIUCHIBATh Pa3BUTHUE KU3HU Ha 3eMJie B
ME3030HCKyI0 3py;

— OIIMCHIBATh Pa3BUTHE KU3HU Ha 3eMIIe B
KalHO30MCKYIO 3pYy.

Buocdepa, e€
CTPYKTYypa B
¢$byHKIHN

Obyuarowuecsi 001HCHbL 3HAMD!

— OmpeeNeHre MOHATUS «OHoChepay, «IKOIOTH,
«OKPYIKAOIIAs Cpeliay, «cpeaa OOUTaHH,
«IIPOIYLEHTBI», KKOHCYMEHTBI», «PEIYICHTHI;

— CTPYKTYpPY ¥ KOMIIOHEHTBI OHOC(EpHI;

— KOMIIOHCHTBI XKHBOT'O BEIISCTBA U €r0 (YHKIINY;
— KIacCU(UIUPOBATH YKOJOTHUECKHE (DAKTOPHI.
Obyuarowuecst 00IHCHbL YMEMb.!

— XapakTepu3oBaTh OMoMaccy 3emiiu,
OHMOJIOTNYECKYIO TPOYKTUBHOCTB;

— OIHUCHIBATH OHOJIOTMYECKUE KPYTOBOPOTHI BEIIECTB
B IIPUPOJIC;

— OOBSICHSTH JIEHCTBUE a0MOTHYECKUX, OMOTHICCKUX
Y aHTPOIOT€HHBIX (JAKTOPOB;

— XapakTepU30BaTh U PA3IHYaTh IKOJIOTHIECKUE
CHUCTEMBI — OHOTeOIIeHO03, OMOIIEHO3 U arpoIeHo3;
— PacKphIBATh CYIIHOCTh M 3HAYCHUE B IPUPOJIC
CaMOPETyYJISIINY;

— OIHKCHIBATH MPOIIECC CMEHBI OMOIIEHO30B U
BOCCTaHOBJICHUS IIPUPOIHBIX COOOIIECTB;

— XapakTepu30BaTh (HOPMbI B3AUMOOTHOIICHHI
MEXIy OpraHU3MaMu: CUMOHOTHIECKHE,
AHTHOMOTHYCCKUE W HEUTpaJIbHEIC.

Obyuarowguecsi 00IHCHBL UMEMb NPedCmagieHue
— 0 HOHATHH «OHochepar, «IKOTOTUS,
«COKpY’Karolias cpesiay, «cpena oOuTaHus»,
«IIPOYLEHTHI», KKOHCYMEHTBI», «PEAYLICHTBI»;
—O0 CTPYKType ¥ KOMIIOHEHTaxX Onocgepsl;

— KOMIIOHEHTAX JKMBOTO BEIIECTBA U €T0
GyHKIUSAX;

— 0 KIaccu(UKAIHMU IKOJIOTHYECKUX (haKTOPOB.

Buocdepa n uenosek

Ob6yuarowuecs OOIICHbL 3HAMb!

— aHTPOIIOTEHHBIC (PaKTOPBI CPEIIBI;

— XapakxTep BO3JICHCTBHS YeJI0BeKa Ha Orocdepy;

— cnocoOBI ¥ METOJTBI OXPaHBI IPUPOJIEI,

— OHMOJIOTHYECKHUI ¥ COIMATBHBIA CMBICIT COXPAaHCHHUS
BHJIOBOTO Pa3HO00pa3usi OMOIIEHO30B;

— OCHOBBI PAIHOHAILHOTO ITPUPOIOIOIH30BAHNUS;

— HEHCYepIIacMbIe U OYEePIIaeMbIe PECYPCHI;

— 3aMoOBE/IHUKH, 3aKa3HUKH, Napku Poccuu;

— HECKOJIbKO PaCTEHUH U dKUBOTHBIX, 3aHECEHHBIX B
Kpacnyto kuury.

Obyuarowguecsi 00IHCHbL yMEmb.

— MPUMEHSTH Ha MPAKTHKE CBEACHUS 00
JKOJIOTUYECKUX 3aKOHOMEPHOCTSIX B
MPOMBIIIJICHHOCTH ¥ CEIbCKOM XO3SIHCTBE IS
MPaBUJIBHOM OpraHU3aIluy JECOBOJICTBA,
PBIOOBOJICTBA, A TAKXKE JUISI PEIICHHUS BCETO KOMILIEKCa

Obyyarowuecs 00ACHBL UMEMb NPEOCMABIeHUe
—O0 aHTPOIIOTeHHBIX (haKTOpax Cpelpl;

—O0 XapakTepe BO3JEHCTBHS YelIOBeKa Ha
ouochepy;

—o0 croco0ax M MEeToJ[ax OXpaHbl IIPUPOJIBL;
—00 OCHOBaxX palMOHAILHOTO
MPUPOJIOTIOIb30BAHNS;

—O0 HeHcuepraeMbIX U MoYepaeMbIX pecypcax;
—O0 3aloBeIHHKAX, 3aKa3HUKAX U, MapKax
Poccuu;

— O pacTeHHSX M )KUBOTHBIX, 3aHECEHHBIX B
Kpacnyto kuury.




3a/1a4 OXpaHbl OKPY’KarOIIeH cpeIbl U parioHaIFHOTO
MPHUPOAOTIOIH30BAHUS.

Conep:kanue y4eOHOr0 npeamera

OOyuenue nereii ¢ OB3 B obmiem kiiacce: B COOTBETCTBHU C IUIAHHMPYEMBIMU MPEIMETHBIMU
pe3yjibTaTaMd BHYTPU KaXXIAO0ro pasjaciia BbIICIAIOTCA TEMbl, OCBOCHUC KOTOPLIX SABJIACTCA
00s13aTeNbHBIM M TEMBI Ui O030PHOTO OOy4YeHHs MAHHOM TpyNIoW Jereil. DTO MO3BOJISET
«BBICBOOOTUTEY» BPEeMS JUISl MHIUBHIyaIbHO-OPHEHTHPOBAHHOTO O0yUYEHUS:

e 3aKperuieHus (aBTOMATU3aIlMN) 005S3aTENbHBIX YMCHHI;,
e peaNm3anyy KOPPEKIMOHHBIX 3aa4;

e IPONENEBTUYECKON pabOoThI, KaK MPOMUIAKTUKH TPYIHOCTEH YCBOCHHUSI HOBOTO MaTepHasia

Beenenue (1 )

MecTto Kypca B CHCTEME €CTECTBCHHOHAYYHBIX JAUCIUIUINH, a TAK)Ke B OMOJIOTHYECKUX Haykax. Llenn
U 3aJlauM Kypca. 3HAUeHHE MpeaAMeTa g MOHUMAaHHS €IUHCTBA BCErO KUBOTO U B3aMMO3aBHCUMOCTH
BCeX yacTeit Ouocdepnl 3eMiu.

Paznmen 1. CtpykTypHas opraHu3aius >KUBbIX OpraHnu3MoB (12 1)

Tema 2.1. Xumuueckasi opranu3anus KIeTku (5 1)

DNEeMEeHTHBIN COCTaB KIIETKU. PacnpocTpaHEHHOCTh SJ€MEHTOB, UX BKJIAJ B 00pa3oBaHUE KUBOU
MaTepud U OOBEKTOB HEXKMBON MPUPOABL. MaKpodIeMeHThl, MHUKpPOAJIEMEHTHhI, HMX BKIaJ B
o0Opa3oBaHHe HEOPraHMYECKUX W OPraHWYecKMX MOJEKYN >KHMBOTrO BellecTBa. Heopranmueckue
MOJIEKYJIbl JKMBOTO BelecTBa. Boma; e€ xumuueckue CBOWCTBA M Ouonoruyeckas ponb. Comnu
HEOPTaHMYECKUX KUCIIOT, UX BKJIAJ] B 00ECIIEYeHHE MPOIECCOB KUZHEACATEIILHOCTH U IO Iep)KaHue
romeocTasza. Pojb KaTHOHOB M aHHMOHOB B OOECTIEUEHHH TPOILECCOB JKMU3HEAEATeNbHOCTH. OcMOC U
OCMOTHYECKOE JIABJICHNE; OCMOTHYECKOE IMOCTYIUICHHE MOJIEKYJ B KJIETKY. OpraHmdecKre MOJIEKYJIBL.
Bronornveckne monmmmMepsl — O€JKH; UX CTPYKTYpHas opraHu3anus. OyHKIuH OeTKOBBIX MOJIEKYJI.
VYrneBoapl, UX CTpOCHHE M Ouoioruyeckas poiib. JXUpPbl — OCHOBHOW CTPYKTYPHBIH KOMIIOHEHT
KJIETOYHBIX MeMOpaH u uctouHuk >Heprun. JJHK — monekynbsl HacneacTBeHHOCTH. Pexyrumkarus
JIHK, mnepemaua HacieACTBeHHON uHGOpManuu U3 TMOKOJIEHHWs B mokoieHue. Ilepemada
HaCJIeJICTBEHHONW WH(pOpMalMu U3 sapa B IuToruiazmy; Tpanckpumiusa. PHK, e€ crpykrypa u
¢bynakuu. MapopmanronHsie, TpaHCopTHbIE, pudocomanbabie PHK.

JemoHcTpanus

e (OObBEMHBIE MOJAENTU CTPYKTYpHOM OpraHU3aliu OMOJOTHYECKHUX TMOJMMEpPOB — OENKOB U
HYKJIGMHOBBIX KHCIIOT, UX CPaBHEHHE C MOJIEISIMH MCKYCCTBEHHBIX MOJIMMEPOB (HAPUMED,
TTOJIMBUHUIIXIJIOPUIOM).

Tema 2.2. OOMeH BelecTB U IpeoOpa3oBaHuE SHEPTHHU B KieTke (3 u)

OOMeH BeIIeCTB W TPEBpAICHHE JHEPIHMHM B KIETKE. TpaHCIOPT BEIIECTB Yepe3 KIETOYHYIO
MemOpany. IluHo- u ¢aromuro3. BHyTpukiIeToOuHOE NHUINEBApEHHWE M HAKOIJICHWE SHEPrHH;
pacliienieHue TI0K03bl. buocuHTe3 0e1KOoB, )KUPOB U YIIIEBOJOB B KIIETKE.

Tema 2.3. CtpoeHue u GyHKIHH KIETOK (5 )




[Ipokapuornueckue kieTku: ¢opma ©u pasmepbl. Lluromnazma OakTepuaTbHOW  KIIETKH.
Opranmsanus merabonu3Ma y mpokapuot. ['eHeTmdeckuii ammapat Oakrepuii. CriopooOpa3oBaHue.
PazMHoxeHne. Mecto M poiib IpOKapuoT B OHOLEeHO3ax. DykapuoTHuecKkas kierka. l{uToruasma
9YKapHOTHYECKOW KieTku. OpraHeiuibl IUTOIUIA3MbI, UX CTPYKTypa u QyHKuuu. LluTockener.
Bximtouennss M ux poiab B Meraboim3Mme KIeTOK. KieToyHoe sapo — WEHTp YyIpaBiIeHHS
AKHU3HEICATENbHOCThIO KIIETKH. CTpPYKTYypbl KJIETOYHOIO siapa: saepHas o000J0uKa, XpOMaTHH
(rerepoxpomatuH), sApbIIKO. OCOOCHHOCTH CTPOCHMS PACTHTENBHOM KiIeTKH. [leneHune KIETOK.
Knerku B MHoOroxsieroyHom opranusme. Ilonarue o auddepeHunpoBke KIeTOK MHOIOKJIETOYHOTO
opranuzMa. Mutotnueckuil nuki: uarepdasa, pepymukanus JHK; muros, dassl murornyeckoro
JeJIeHUsT U NpeoOpa3oBaHUs XpoMOcOM. buosormueckuii cMbICi M 3HaYyeHHE MuUTO3a (Oecrosoe
pa3sMHOXEHHE, POCT, BOCIIOJHEHHE KJIETOYHBIX HOTEPh B (PU3UOJOIMUYECKHMX M HATOJIOTMYECKHX
ycnoBusx). Knetounast Teopust CTpo€HUS! OPraHU3MOB.

JlemoHCTpanus

e [IpuHIMNMaIbHBIE CXEMBI YCTPONCTBA CBETOBOIO U 3JIEKTPOHHOTO MUKPOCKOIIA.

e (CxeMmbl, WUTIOCTPUPYIOIINE METO/IbI ITPENapaTUBHON OMOXUMUU U UMMYHOJIOTHH.

e Mojenu KIeTKH.

e (CXeMbl CTPOCHHUS OPraHOUJOB PACTUTEIBLHOU U KUBOTHOM KIJIETOK.

e MukponpenapaTsl KI€TOK paCTeHUH, )KUBOTHBIX U OJJHOKJIETOUYHBIX IT'PHOOB.

e  Durypsl MUTOTUYECKOTO JIEJICHUS B KJIIETKAX KOPELIKA JIyKa I10J MUKPOCKOIIOM U Ha CXEME.

e Marepuansl, paccka3bplBalolIe O OWOTrpadusx YYEHBIX, BHECIIMX BKJIAJ B pPa3BUTHE

KJICTOYHOU TEOPHH.
[TpakTueckue paboOThI:
1. Uzydenue kineTok OakTepuil, paCTeHUI U )KMBOTHBIX Ha TOTOBBIX MHKponpenapaTax*.

Paznen 2. Pa3MHOXeHME M MHAMBHUYyaIbHOE pa3BUTHE OPraHU3MOB (5 )

Tema 3.1. PasMHOXeHHE OpraHU3MOB (2 1)

CymHocTs U (hopMbI pa3MHOXKEHHUS OpraHu3MoB. becrnonoe pazMHOKeHNE pacTeHUN U )KUBOTHBIX.
[TonoBoe pa3MHOXKEHHE >KMBOTHBIX M PpAcCTeHM; 0Opa3oBaHME IOJOBBIX KJIETOK, OCEMEHEHHE U
OIJIOJIOTBOpEHUE. buonormyeckoe 3HaueHUE MOJOBOrOo pa3MHOXKeHUsd. ['amerorenes. [lepuonsl
o0Opa30BaHMs TIOJIOBBIX KJIETOK: pa3MHOKEHHE, POCT, CO3peBaHue (Meio3) u popmMupoBaHUE MOJIOBBIX
kJeTok. OcoOeHHOCTH criepMaToreHesa u oporeHesa. Omio0TBOPEHHE.

JemoHcTpanus

[Tnakatel, WITIOCTPUPYIOIIME CIIOCOOBI BETETATUBHOTO PA3MHOXKEHHUS IUIOJOBBIX JEPEBHEB U
OBOIIHBIX KyJIbTyp. Mukpomnpenaparsl sifuexinerok. dororpaduu, oTpaxaroliye pasHooOpasue
MTOTOMCTBA Y OJIHOM Maphl poUTENEH.

Tema 3.2. UnauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3) (3 1)

OMOpHoOHaNbHBIN Tepuoa pa3BUTHs. OCHOBHbIE 3aKOHOMEpPHOCTHU JIpOoOJIeHHs; OOpa3oBaHUE
OJTHOCJIOMHOTO 3apojibliia — OacTyibl. ["acTpynsus; 3aKkOHOMEPHOCTH 00pa30BaHUs JBYCIOHHOTO
3apojblima — racTpynbl. [lepBuYHBI oOpraHoreHes W nanbHeWmas auddQepeHIUpoBKa TKaHEH,
opraHoB u cucreM. [ToctamOproHaneHbIN neproa pazBuTs. @opMbl TOCTIMOPHUOHATIBHOTO MIEPUOIA
pa3BuTHs. Hempsimoe pasBuTHe; TOJHBIE M HEMONHbIM Meramopdos. buomornyeckuii cmbica
pazButusi ¢ meramopdoszom. Ilpsmoe pazButue. Crapenue. OOIME 3aKOHOMEPHOCTH DPa3BUTHUSA.
buorenernueckuii 3akoH. CX0JICTBO 3apOBIIICH M SMOPHOHAIbHASI TUBEPTEHITNS MTPU3HAKOB (3aKOH
K. Bapa). buorenernueckmii 3akon (O.Il'ekkenr u K. Mrwomep). Paboter A. H. CeBeprioBa 00
SMOPHOHAILHON U3MEHUYHUBOCTH.

JleMoHcTpanus



e Talnuupl, WLTIOCTPUPYIOIIKE Tpoliecc MeTaMopdo3a y OECIO3BOHOUYHBIX (3KECTKOKPBUIBIX H
YelIyiH4aTOKPbUIBIX HACEKOMBIX) M TO3BOHOYHBIX (aM(puoOuii).

e Taluuupbl, OTpaXkarolle CXOCTBO 3apOAbIIIEH T03BOHOYHBIX )KUBOTHBIX.

e (Cxemsbl IpeoOpazoBaHMs OPraHOB U TKaHEH B (huiorexese.

Paznen 3. HacnencTBEHHOCTh M M3MEHUMBOCTH OpraHu3mMoB (20 1)

Tema 4.1. 3aKkOHOMEPHOCTH HaclieAOBaHUs npu3HakoB (10 1)

OtkpeiTe I'. Mengenem 3akOHOMEPHOCTEH HacleloBaHHMS MPH3HAKOB. [ MOPUIO0IOrHUYECKHiA
METOJ M3Y4EHHUs HACIEJCTBEHHOCTH. MOHOTrMOpUAHOE U MOJUTMOPUIHOE CKpellMBaHUE. 3aKOHBI
Menpensa. HezaBucuMoe U cuelieHHOE HaciieqoBaHue. I'eHeTndyeckoe onpenesneHue nosna. I'eHotun
KAaK LEJIOCTHAs cucTeMa. B3auMOAeHCTBUE aJUICIBHBIX W HEAICNIBHBIX T'€HOB B OIPEACICHUU
IIPU3HAKOB.

JlemoHCTpanus
e Kaprel XxpoMOCcOM 4e0BEKa.
e PojocnoBHbIE BBIJAIOUINXCA IPEICTABUTENEH KYIbTYPBHI.

L4 XpOMOCOMHI)IG AHOMAJIMHU 4Y€JIOBCKA U UX (1)€HOTI/IHI/I‘I€CKI/IG IIPOSABJICHUA.

[TpakTrueckue pabOThI:
1. Pemenue reHeTHYECKUX 33J]a4 U COCTABICHUE POJOCIOBHBIX.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHYHUBOCTH (6 1)

OcHOBHBIE (OpPMBI U3MEHYMBOCTU. [‘eHOTHIIMYECKas M3MEHYMBOCTh. MyTauuu. 3HaueHHE
MyTalU{ Ui MPaKTUKU CEJIbCKOro Xo3siiictBa M OmorexHoioruu. KoMOMHaTHBHAsT U3MEHYHUBOCTD.
OBOJIOIMOHHOE ~ 3Ha4Y€HHWE  KOMOMHAaTUBHOM  HM3MEHUYUBOCTH. denoTunuveckas, Wi
MOAU(UKAIIMOHHAs, W3MEHYUBOCTb. POJb ycloBHIl BHEIIHEW cpeAbl B Pa3BUTHM M MPOSBICHUH
IIPU3HAKOB U CBOMCTB.

JemoHcTpanus
e [Ipumepsl MOAMPUKALMOHHONW U3MEHYMBOCTH.

[IpakTuueckue padbOTHI:

1. TloctpoeHue BapualMOHHON KPUBOH (pa3Mephl JUCTHEB PACTEHUH, aHTPOIIOMETPUYECKUE JJaHHbIE
y4ammxcs).

Tema 4.3. Cenexuust pacTeHH, )KUBOTHBIX U MUKPOOPTaHU3MOB (4 1)

LleHTpBI IPOUCXOXKACHUS U MHOT000pa3us KylbTypHBIX pacTeHuil. Coprt, nmopona, mraMM. MeTo/ bl
CENIEKITUN PACTCHUH W >KUBOTHBIX. J[OCTMIKEHHMS W OCHOBHBIC HAIPaBICHHUS COBPEMEHHOH CEJIEKITUH.
3HaYeHWe CeNeKIWU ISl  Pa3BUTUS  CEICKOXO3SMCTBEHHOTO  MPOM3BOJCTBA,  MEIHIIMHCKOM,
MUKPOOHOIOTUIECKON B JPYTUX OTPACIei MPOMBIIUICHHOCTH.

JlemoHCTpanus

e CpaBHHTENBHBIN aHATH3 TOPOJ JOMAITHHUX XHUBOTHBIX, COPTOB KYJIBTYPHBIX PAacTEHUH M HX
JAKUX TPEIKOB.

e Komgeknuu M mpenaparbl COPTOB KYJIbTYPHBIX PACTEHHH, OTIMYAIOMIMXCS HaWOOJIbIICH
IUTOJIOBUTOCTBIO.

Paznen 4. OBomronus )xuBoro mupa Ha 3emie (23 u)

Tema 1.1. MuorooOpa3ue KHMBOro MHpa. YPOBHH OpPraHHM3alUHd M OCHOBHBIE CBOICTBa >KMBBIX
OpPraHu3MoB (2 4)



YPpOBHM OpraHu3aiuu >KU3HH: MOJIEKYJISIPHO-TEHETUYECKHI, KJIETOYHbIA, TKAHEBBIA, OpPTraHHBIM,
OpTraHWU3MEHHBIA, TOMYJISAIMOHHO-BUIOBOM, OWOTreolneHOTHYeCKHd W OuocdepHbii. EauHCTBO
XMMHUYECKOTO COCTaBa >KMBOW MaTEpHUM; OCHOBHBIC TPYMIbl XUMHUYECKHX 3JEMEHTOB U MOJEKYII,
oOpa3yroIue XuBoe BemecTBo Oomochepsl. KieTouHoe crpoeHre OpraHM3MOB, HACEISIONUX 3EMITIO.
OOmMeH BemiecTB W caMoperymsimuss B Ouoiormyeckux cucremax. CaMOBOCIPOU3BEACHUE;
HACJIEJACTBEHHOCTh M M3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBAHMS >KMBOW Marepuu. PocT u pasBurue.
PaznpaxkxumocTh; ¢GopMbl KM30HMpATENBLHOW pEaKIMd OPraHW3MOB HA BHEIIHHE BO3JCHCTBUSL.
PUTMHUYHOCTH IIPOLIECCOB JKU3HEEATEIbHOCTH; OMOJIOTMYEeCKHEe PUTMBI U UX 3HadeHHe. [IMCKPETHOCTD
KUBOTO BEIIECTBA U B3aMMOOTHOIIEHUS YaCTU U LIEJIOro B OMOCHUCTEMaxX. DHEPro3aBUCHMOCTb >KMBBIX
opranu3moB; (opmbl notpebiaeHuss sHepruu. LlapcTBa >XKMBOM NpUpPOJBI; KpaTKas XapaKTepUCTHUKa
€CTECTBEHHOH CHCTEMBbI Ki1accu(UKaINK )KUBBIX Opranu3MoB. BunoBoe paznoobpasue.

JlemoHCTpanus

e (CxeMbl, OTpaXkarolre CTPYKTYpPhI [IAPCTB KUBOU MPUPO/IBI.

Tema 1.2. PazButre OMOJIOTUY B TOAAPBUHOBCKUN Tiepro (2 4)

Pazeumue 6uonocuu 6 oooapsunosckuii nepuod. locnoocmeo 6 Hayke npedocmagienuii 00
«UBHAYATILHOU  YenecooOpasHoCmuy U HeUusMeHHOCmU #cugou npupoovl. Pabomwvr K. Jlunnes no
cucmemamuxe pacmeHuil u Hcugomuuix. Jeonoyuonnas meopus JK. b. Jlamapka.

JlemoHCTpanys

e buorpadum yu€HBIX, BHECIIMX BKJIQJ B pPA3BUTHUE OHBOJIONUOHHBIX wuACH. JKu3Hb
nearenbHoCTh JK. b. Jlamapka.

Tema 1.3. Teopus Y. JlapBrHa 0 IPOMCXOXKAECHUU BUJIOB MyTEM €CTECTBEHHOr0 0TOO0pa (5 u)

[Ipennoceiiku Bo3HUKHOBeHUs ydeHus Y. JlapBuHa: JOCTHMKEHHs B 00JaCTH €CTECTBEHHBIX HayK,
skcnenuoHHbId Matepuan Y. lapBuna. Yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpe. YueHHe
Y. NapBuHa 0 ecTecTBEHHOM oTOOpe. Bum— nsnemeHTapHas 3BOMIOIMOHHAs eAuHMIA. BceeoOias
MHIUBUAYaJIbHAas] U3MEHYMBOCTh U M30BITOUHAS YMCIEHHOCTh MoTOMCcTBa. bopn0a 3a cyiiecTrBoBanue u
€CTECTBEHHBIN 0TOOD.

JlemoHCTpanus

e buorpadpus Y. lapuna. Mapmipyr u KoHKpeTHble Haxoaku Y. JlapBuHa BO Bpems
MyTelecTBUs Ha Kopabie «buriby.

Tema 1.4. [IpucrnocoOIeHHOCT, OPTaHU3MOB K YCIIOBUSIM BHEITHEW CpPeIbl KaK PEe3yNbTaT ACHCTBUS
€CTECTBEHHOT0 0TOOpa (2 u)

[TpucnocobuTenbHble OCOOEHHOCTH cTpoeHHs. [IOKpOBUTENBCTBEHHAs OKpacka IOKPOBOB TeJja:
CKpbIBaroIlasi okpacka (0JHOTOHHAs, IBYTOHOBAs, pacwIEHSIOLIast U Jp.); MpeJocTeperaromias okpacka.
Mumukpus. [IpucrnocobuTtenbHOe TOBEACHHE KUBOTHBIX. 3a00oTa O moroMcTBe. (DHU3MOJIOTHUYECKHE
anantanuu. OTHOCUTENBbHOCTD MPUCIIOCOOICHHOCTH.

JlemoHCTpanys

e HMmmocTpanuu, JEMOHCTPUPYIOIINE CTPOCHUE TEJIA KUBOTHBIX U PACTUTENIBHBIX OPraHU3MOB,
o0ecrneunBaroIIye BbDKUBAHUE B TUITMYHBIX JUISI HUX YCIOBUSAX CYIIECTBOBAHMS.
e [Ipumepsl pa3nu4HbIX BUIOB IOKPOBUTEIBCTBEHHON OKPACKU Y dKUBOTHBIX.
JIaGopatopHbie paboThI
OO6cyxaeHre Ha MOJICNIAX POJIM MPUCTIOCOOUTEIBHOTO MOBEICHUS )KUBOTHBIX.

Tema 1.5. MukposBomonus (2 1)



Bun kxak reHeTHYecKHM W30JIMPOBAHHAs CHCTEMa; PENPOAYKTHBHAS H3OMSAIMS U €€ MEXaHH3MBI.
[TonmynsiunoHHast CTPYKTypa BHJA; HKOJOTMYECKHE M TCHETHYECKHE XapaKTEPUCTHKH TIOIYJISIHH.
[Tonmynsiumst —  »>IeMeHTapHash SBOJIOIHMOHHAS eAuHuIa. I[lyTh M CKOpOCTh BHI000pa3oBaHUS;
reorpaguueckoe 1 3KOJIOTHYeCcKOe BHI000pa30BaHHE.

JlemoHCTpanus

e (Cxembl, WUTIOCTPHUPYIOIIUE MTPOIIECC reorpadguyeckoro BUA00Opa3oBaHUsL.

e JKuBble pacTeHUS U )KUBOTHBIC, TepOAPUN U KOJUIEKLIUH, [TOKA3BIBAIONINE WHANBUAYAIBHYIO
U3MEHYMBOCTh ¥ Pa3HOOOpasHe COPTOB KyJIbTYPHBIX PACTEHHH M TIOPOJX JIOMAIIHUX
KMBOTHBIX, @ TAaK)KE€ Pe3yNbTaThl MPHUCIOCOOJICHHOCTH OPraHW3MOB K CpeAe OOWTaHUs U
PE3yNIbTaThl BUIOOOPA30BAHMSI.

[IpakTuyeckue pabOTHI:

1. V3ydeHue NPHCIOCOOIEHHOCTH OPraHU3MOB K CPEIe OOUTAHKS .

2. H3yueHwe M3MEHYMBOCTH, KPUTEPUEB BHA, PE3YIHTATOB MCKYCCTBEHHOTO OTOOpa Ha COPTax

KyJIBTYPHBIX PACTCHHIA .

Tema 1.6. buonoruuecku nocneAacTBus agantaui. Makpossomtonus (3 9)

['maBHBIC HamMpaBIICHHUs ABOJIFOIIMOHHOTO Tpoliecca. bruonornyeckuii mporpecc U OMOJOTHYECKHMA
perpecc  (A. H. CeepuoB). Ilytu pgoctmkenus Ouonormyeckoro mporpecca. OCHOBHbIE
3aKOHOMEPHOCTH JBOJIIOIMU: JUBEPreHIUs, KOHBEpreHiws, mnapauienusM. [IpaBuna sBoonuu
TPYyIIl  OpraHu3MoB.  Pe3ynbTaThl  3BOJIONMH:  MHOTOOOpa3We  BUIOB,  OpraHUYecKas
11e1eco000pa3HOCTh, TOCTEIIEHHOE YCIIOKHEHNE OPTaHU3aIHH.

JlemoHCTpanus
o HpI/IMepbl FOMOJIOTUYHBIX W AQHAJIOTMYHBIX OPraHoB, HUX CTPOCHHUA W IMPOUCXOKIACHUA B
OHTOTEHE3E.
e (CxeMbl COOTHONICHHUS MyTeH MPOTrPeCCUBHOMN OMOIOTMYECKOM SBOTIOIIH.
e Marepuanbl, XapakTepU3YIOIIUE MPEICTABUTENEH >KUBOTHBIX M PACTEHUM, BHECEHHBIX B
KpacHyro KHUTY U HaXOAIIMXCS TOJT OXPAaHOM TOCYIapCTBA.

Tema 1.7. Bo3HUKHOBEHUE KU3HHU Ha 3emie (2 9)

Opranudeckuii MUp Kak pe3yJbTaT IBOJIOLHMU. BO3HUKHOBEHHE M pa3BUTHE >KU3HH Ha 3eMile.
XuMmudeckuil, npendouonoruueckuii (reopus axaaemuka A. WM. Onmapuna), Ouojormdyeckuii u
COLIMAIBHBIA OJTallbl Pa3BUTHs KUBOM Marepuu. (DWION€HETUYECKUE CBSI3W B KMBOM IPHUPOJE;
€CTEeCTBEHHas KJacCU(UKaIUS )KUBBIX OPraHU3MOB.

JemoHcTpanus
e (CxeMbl BO3HUKHOBEHHUS OJHOKIJIETOUHBIX 3YKapUOT, MHOTOKJIETOYHBIX OPTaHU3MOB, Pa3BUTHUS
[IAPCTB PACTEHUMN U )KUBOTHBIX.

Tema 1.8. Pazpurtue xu3nu Ha 3emie (3 u)

Pa3ButHe xu3HM Ha 3emiie B apXEHCKYIO0 M NIPOTEPO30MCKYIO 3phl. IlepBbie creapl )kU3HU Ha 3eMile.
[TosiBneHne BceX COBPEMEHHBIX THUIIOB OECHO3BOHOYHBIX >KMBOTHBIX. llepBeie xopnoBble. Pa3Butne
BOJAHBIX pacTeHMi. Pas3BuTme xu3HM Ha 3emile B Nale030McKyro 3py. llosBnenume u sBomonus
CYXOITYTHBIX paCTeHI/II\/II. HaHOpOTHI/IKI/I, CEMCHHBIC IMMaropoOTHHUKH, T'OJIOCEMEHHBIC pacTcHUA.
Bo3HuKHOBEHNE TO3BOHOYHBIX: PHIOBI, 3€MHOBOIHBIE, PECMbIKatoIuecs. Pa3putue xu3Hu Ha 3emiie B
ME3030MCKYI0O M KalHO30MCKYyI0 3pbl. [losiBIeHne W pacnpocTpaHeHHE MOKPBITOCEMEHHBIX PacTEHUM.
Bo3aukaoBeHUE OTvunD W MIICKOIIMTAIOIIHX. ITossBieHne u Pa3sBUTHUC TMIPHUMATOB. HponcxoncaeHHe
yeoBeKa. MecTo 4enoBeka B KHBOH mpupone. Cucremarnyeckoe IMoJiokeHue Buaa HOmo sapiens B
CUCTCMC JXUBOTHOI'O MHUpaA. HpI/IBHaKI/I M CBOMCTBA YCJIOBCKA, MMO3BOJIAAIOIHNEC OTHCCTU €TO K pa3JIMYHbIM
CUCTCMATHYCCKUM TI'pylIiaM HapCTBa XUBOTHBIX. CTaI[I/II/I 3BOJIIOIIMK YCJIOBCKA: I[peBHel\/'II_HI/II\;I YCJIOBCK,



IPEBHUIl YelIOBEK, INepBble COBpeMEHHbIe Jtoau. CBOMCTBA YeloBeKa Kak OMOJOTMYECKOro BHIA.
[MonynsuuoHHas cTpykTypa Buaa HOMO Sapiens; yenoBedeckue packhl; pacooOpa3oBaHHE; €IWHCTBO
IIPOUCXOKACHUS pac. AHTHHAYYHAs CYIIIHOCTb Pacu3Ma.
JlemoHCTpanus
e Penponykuuu kaptus 3. bypuana, orpaxaromux ¢ayHy v Gaopy pa3iauuHbIX 3p U IEpUOIOB.
e (CxeMbl pa3BUTHSI LIAPCTB JKUBOM IPUPOJIBL.
e OKaMeHEeNOCTH, OTIIEYaTKU PaCTEHUI B IPEBHUX MOPOIAX.
e Mojenu cKeneToB 4€JI0BEKa U M03BOHOYHBIX KUBOTHBIX.

Paznen 5. BzaumooTHoIIeHUs opranu3ma u cpeibl. OCHOBBI SKOJIOTHH (5 1)

Tema 5.1. buocdepa, e€ crpykrypa B pyHKImH (5 9)
buocdepa — xuBas obosnouka miaanetsl. Ctpykrypa 6mochepsl. Kommnonentsr 6uochepsl: KuBOe
BEIIECTBO, BHUJOBOW COCTaB, pa3HooOpa3ue W BKJIaJg B Oumomaccy. BHOKOCHOE M KOCHOE BEIeCTBO
ouocdepst (B. U. Bepuanckuii). KpyroBopot BemiecTB B mpupoje. EcrecTBeHHbIE cOO0IIeCTBa )KUBBIX
opranu3moB. buoreoneHo3bl. KOMIOHEHTBI OHMOTeOleHO30B: MPOAYIIEHTHI, KOHCYMEHTHI, PEIYyLIEHTHI.
buornieHo3sl: BUIOBOE pa3HOOOpasme, IUIOTHOCTH TOMYJSAUN, Oumomacca. AOWOTHYECKHE (AKTOPHI
cpenpl. Ponb Temmeparyphl, OCBEIIEHHOCTH, BIXHOCTH M JAPYIHX (PAaKTOPOB B JKU3HEACATEIHHOCTH
coobmiecTB. IHTEHCHBHOCTD AEWCTBUS (paKTOpa cpenbl; orpannyuBaromuii gakrop. Bzaumoneiicteue
(akTOpOB Cpeapl, Mpenensl BRIHOCIUBOCTH. buotmueckue ¢akropsl cpeapl. Llemn u ceTw muTaHws.
DKOJIOrM4ecKHe MNUpaMHuabl: uucen, Ouomacchl, sHepruu. CmeHa OuoneHo3oB. IIpuunHBI CMEHBI
Ouo1eH030B; (opMUpOBaHHE HOBBIX co00IIEeCTB. DOpPMBI B3aMMOOTHOIICHUNH MEXAY OpraHH3MaMmH.
[To3UTHBHBIE OTHOLIEHHUS — CHUMOMO3: MYTYyalHu3M, KOOHepalus, KOMMEHCAIU3M. AHTHOMOTHYECKHE
OTHOILIEHHUS: XUILHNYECTBO, IAPAa3UTU3M, KOHKYpeHIIMs. HelTpanpHble OTHOIIEHHS] — HEUTPAIU3M.
JemoHCcTpanus
e (CxeMmbl, WUIIOCTPUPYIOIINE CTPYKTYpy OHOChepbl M XapakTepusykouiue e€ OTIeNIbHbIe
COCTaBHbIE YaCTH.
e Tabnuibl BUOBOTO COCTaBa U Pa3HOOOPA3Usl KUBBIX OPraHU3MOB OHOChEpHI.
e (CxeMbl KpyroBOpOTa BEIIECTB B IPUPOJIE.
e KapTsl, oTpaxarolue reoJOrnyeckyo HCTOPUI0 MaTEPUKOB, PaCIPOCTPAaHEHHOCTh OCHOBHBIX
OMOMOB CYIIH.
e Jlnaduiabmbl 1 KUHOPUIBEMBI «brocdepay.
e [Ipumepsl cuMOn03a MEXTy MPEACTABUTEISIMHI PA3INYHBIX LIAPCTB KUBON MPUPOJIBL.
[IpakTuyeckue paboTHI:
1. CocTaBlIeHHE CXeM Iepe/Iady BEIECTB i SHEPruH (Ilereil MHTaHus) .
2. HM3yueHue u OIUCaHME SKOCUCTEMbI CBOEW MECTHOCTH, BBISBJICHHE THUIIOB B3aUMOICHUCTBUS
PasHBIX BUIOB B JAHHON S5KOCHCTEME .

Tema 5.2. buocdepa n yenopek (2 )

[Ipupoanbie pecypchl U UX HCIONb30BaHHE. AHTPONOTreHHbIe (DaKTOPBI BO3JACHCTBUS Ha OMOIIEHO3BI
(ponp demoBeKa B TPHUPOE); TMOCIEACTBUS XO3SMCTBEHHOW NEATEIBHOCTH desoBeka. [IpoGiemsr
pPalMOHAIBHOTO TMPHUPOJOINOIL30BAHMS, OXpaHbl MNPUPOABL: 3alIUTa OT 3arpsi3HEHUM, COXpaHEHHUE
ATAJIOHOB U MAMSATHUKOB MPUPOIbI, 00ECTIeUeHNe TPUPOIHBIMH PECYPCAMH HACEICHHUS TJIAHETHI.

JlemoHCTpanus

e KapThl 3a110BEIHBIX TEPPUTOPHUI HAIIEH CTPAHBI.

JIaGopatopHbie paboThI

AHAIII3 U OLICHKA IIOCICACTBHUIA JEATEIBHOCTH YeIOBEKa B KOCHCTEMAX .

TemaTnyeckoe nIaHMPOBaHUE



No Tema ypoka Tun Bune! nestenbHOCTH
ypoka (271€MEHTBI coziepKaHusl, KOHTPOJIb)
OcHoBHas rpyria Hetu ¢ OB3
1 yeTBepTH (18 yacos)
Tema 1. Beegenue — 1 yac

1 Buonoruss kak Hayka o Cuctematusanus BhISBIAIOT B U3y4YEHHBIX paHee | BBIABIAIOT B M3yUEHHBIX paHee
xuBoi mpupome. Poiub 3HAHUHI OMOJIOrMYECKUX TUCHUIUIMHAX | OMOJIOrMYECKUX JAUCHUILTHHAX
Ouonoruu B 0011Me YepThl OpraHu3aluu o01ue 4epThl OpraHu3alu
MIPaKTU4ECKON nesi- pacTeHui, )KUBOTHBIX, TPHOOB | pacTEeHUil, )KHBOTHBIX, TPHOOB
TEJIEHOCTH JIFOACH. 1 MUKPOOPTaHU3MOB. 1 MUKPOOPTaHU3MOB.

OOBSACHAIOT €UHCTBO BCETO OOBACHAIOT EAUHCTBO BCETO
KHMBOTO ¥ B3aNMO3aBHUCUMOCTh | XMBOTO M B3aMMO3aBHCHMOCTb
Bcex yacteit onocdepsr 3emiin | Beex yacteit bnochepsr 3emin
PA3JIEJI 1. CTPYKTYPHASA OPTAHU3ALUSA )KUBbIX OPITAHU3MOB (10 YACOB + 2 YACA U3 PE3EPBA)
TEMA 1.1. XUMHNYECKAS OPTAHU3ALIIUA KJIETKH (2 YACA + 1 YAC U3 PE3EPBA)

2. Heopraanueckue Cucremaruzanus XapakTepu3yIoT XUMHUYECKHE XapakTepu3yloT XHMHUUECKHE
BEIIIECTBA, BXOAALINE B 3HaHUH 3JIEMEHTHI, 00pa3yrone 3JIEMEHTBHI, 00pa3yroIne
COCTaB KJIETKH. HMBOE BEILIECTBO; PA3THIAIOT JKHBOE BEIIECTBO; PA3IHIAIOT

Makpo- ¥ MUKPO3JIEMEHTEHI. MaKpo- ¥ MHUKPO3JIEMEHTBHI.
OmnnceIBaOT HEOPraHMUYECKHE OnuCHIBAIOT HEOPTAHUYECKHE
MOJIEKYJIBI )KMBOTO BEIIECTBA, MOJIEKYJIBI )KHBOTO BEIIECTBA,
HUX XUMUYECKUE CBOMCTBA U HX XMMUYECKHUE CBOMCTBA U
OHOJIOTUIECKYIO POJIb. OHMOJIOTHYIECKYTO POJIB.

3. OpraHudeckue BeIIecTBa, Cucremaruzanus XapakTepHu3yIoT OpraHn4ecKue | XapakTepH3yIOT OPraHW4YeCKHUe
BXO/IAIINE B COCTAB 3HaHUH MOJIEKYJIBI: OMOIOTHYECKHE MOJIEKYJIBI: ONOJIOTHYECKHE
kietku. benkw, xupsl, TIOJIMMEPBI — OETKH MOJIMMEPBI — OEJKH
YTIIEBOJIBI. (cTpyKTypHast OpraHu3aIus U (cTpykTypHast OpraHu3aIys u

(byHKIMHN), YrIIEBOIBI (bYHKIMHN), YTIEBOIBI
(cTpoenwue u Guonoruyeckas (cTpoenue u 6GuonoruyecKas
POJIb), XKUPBI — OCHOBHOM POJIB), )KUPBI — OCHOBHOM
CTPYKTYPHBI KOMIIOHEHT CTPYKTYPHBII KOMIIOHEHT
KJIETOYHBIX MEMOpaH H KJIETOYHBIX MEMOpaH u
HUCTOYHUK DHEPTHUH. HCTOYHUK YHEPTUH.

4. OpraHndeckue BEIIecTBa, OTKpbITHE HOBOTO XapakrepusytoT JJHK kak Xapakrepusytot JJHK kak
BXOJISIIIIHE B COCTaB 3HaHUsA MOJIEKYJIBI HACTIEICTBEHHOCTH. | MOJIEKYJIB HACIIEICTBEHHOCTH.
kieTku. HyknenHoBsie OmnwuceIBaroT mporiece OnwuchIBaroOT mporecc
KkucaoTel. ATO. penymumkanuu JTHK), penyrumkanuu JJHK),

PacKpbIBaIOT €ro 3HaUCHHUE. PacKpBIBAIOT €r0 3HAUCHHUE.
OmnuceIBaroT mporecc OnuceIBaroOT Imporecce
nepeJadu HacleJCTBEHHON nepeaavd HacJleCTBEHHOU
nH}opManuu u3 supa B nHpopmanuu u3 sapa B
LUTOIUIA3MY — UTOIUIA3MY —
TpaHcKpunuui. Paznngaror TpaHCKpunuuwo. Pasnuyator
cTpyKTypy ¥ QpyHkumun PHK cTpykTypy 1 QpyHkimun PHK
TEMA 1.2. OBMEH BEIIECTB U ITIPEOBPA30BAHME DHEPTUH B KJIETKE (3 HACA)

5. [TmacTiueckuii oOMeH. OTKpBITHE HOBOTO XapakTepu3yrT TPaHCIOPT XapakTepu3yoT TPaHCIOPT

Buocunres GenkoB. 3HAHUA BEILECTB B KJICTKY U U3 HEE BEILIECTB B KJIETKY U U3 HeE
((parounTO3 M MHHOLUTO3). ((parouuTO3 U MUHOLIUTO3).
OOBSICHIIOT COOBITHS, OOBICHSIOT COOBITHSA,
CBSI3aHHBIE C CBSI3aHHBIE C
BHYTPUKJIETOYHBIM BHYTPHUKIJICTOYHBIM
MUILEBapeHUuEeM, NOAUEPKHBas | MUILEBAPEHUEM, MOTIEPKUBAs




€ro 3Ha4YCHUEC JId OpraHu3mMa.

€T0 3HAYCHUC TSI OpraHnu3ma.

6. [Mnactuueckuii oOMeH. OTKpBITHE HOBOTO IIpuBoasT nmpumepsl [IpuBoasT mpuMepsI
Buocunres GenkoB. 3HAHUA IUTACTUYECKOr0 OOMeHa. IUIACTUYECKOr0 OOMEHa.
OnuchIBaroOT MPOLECCH
CHHTe3a OEIKOB U OTOCHHTE3
7. OHepreTudeckuii  00- OTKpEITHE HOBOTO [IpuBomsT IpHUMeEpHI [IpuBoaaT mpuMepHI
MeH. CrocoObl TUTaHusI. 3HaHUA 9HEPreTUIecKoro oOMeHa. JHEPreTUYECKOro OOMeHa.
OmnnCHIBAOT 3TAIbI
SHEPreTU4ecKoro ooMeHa
TEMA 1.3. CTPOEHHUE U ®YHKIIUHU KJIETOK (5 HACOB+1 YAC U3 PE3EPBA)
8. ITpoxapuoTnaeckast Cucremaruszanus XapakTepHu3yroT UTOILIA3MY XapakTepu3yIoT HUTOIIA3MY
KJIETKA. 3HAaHUU MIPOKApUOTUYECKOM KIIETKHU: [IPOKAPUOTUYECKOM KIIETKHU:
OpraHesIbl HUTOIIa3MBbl, UX OpraHesuIbl IIUTOIUIA3MBI, UX
CTPYKTYpPY U QYHKIHH. CTPYKTYpY U QYHKIIHH.
9. DyKapHoTHIecKast KJIeTKa. Cucremaruzanus XapakTepHu3yroT UTOILIa3MYy XapakTepu3yloT HUTOIIA3My
Huronnaszma. SAnpo. 3HAHUU SYKapUOTHYECKON KIETKH: 3YKapUOTHUYECKOH KIIETKH:
OpTaHeIIbl HUTOTIa3MBbl, UX OpTaHeIUIbl IUTOIUIA3MBI, UX
CTPYKTYpPY U QYHKIHH. CTPYKTYpY U QYHKIIHH.
OTMeuaroT 3HaYeHHe OTMeyaroT 3Ha4eHHe
LUTOCKeNeTa. XapakTepU3yloT | HUTOCKeneTa. XapaKTepu3yroT
THIIBI KJIETOYHBIX BKJIIOUCHUH | THIBI KJIETOYHBIX BKIFOUCHUN
U MX POJIb B METa0ONIN3Me U UX POJIb B META00JIN3ME
KJIETOK. XapaKTepU3yroT KJIETOK. XapaKTepU3yrOT
KJIETOYHOE SIAPO KaK LEHTP KJIETOYHOE S/APO KaK LEHTP
yTIpaBICHUS yIpaBiIeHUS
KHU3HE/ICATEIBHOCTBIO KIETKH; | KHU3HEIESATENbHOCTBIO KIETKH;
CTPYKTYPBI sifipa (sinepHast CTPYKTYpBHI spa (siaepHast
000J109Ka, XpOMaTHH, 0001109Ka, XpOMaTHH,
AapeInko). OTMeyaoT SIIPBIMKO). OTMedaroT
0COOEHHOCTH CTPOCHHUS 0COOEHHOCTH CTPOCHHUS
pacTUTENBEHON KIETKH. pacTUTENBEHON KIIETKH.
10. | JIabopaTopras pabota Ne PasBsuBatomero Jlaboparopnas paboTa. JlabopaTopHnas paboTa.
1 «3yueHue cTpoeHus KOHTPOJISL
pacTUTENbHON U
JKUBOTHOH KJIETKU MO,
MHUKPOCKOTIOM).
11. | JeneHue KIeTOK. Cucrtemarusanus JlaroT onpeneneHue NOHATUIO JlatoT onpeneneHue NOHATUIO
3HaHUH «MuTO3». ONpeaestorT poib «MHTO3». OTIpenensoT pob
KJIETKHA B MHOTOKJIETOYHOM KJIETKH B MHOTOKJIETOYHOM
opranusme. PazpsacHstor opraHusme. PazpsacHstor
MOHATHE O TU(GEPEHIIMPOBKE | MOHATHE O TU(HEPEHITNPOBKE
KJIETOK MHOTOKJIETOYHOTO KJIETOK MHOTOKJIETOYHOTO
opranusma. Kparko opranmsma. KpaTko
OTIMCHIBAIOT MUTOTHYECKHUN OIUCHIBAIOT MUTOTHYECKUI
LUK THTEpdazy, Passl LUKI: “HTEpdazy, Ba3sl
MUTOTHUYECKOTO JEJICHUS U MUTOTHUYECKOTO AEIEHUS U
IpeoOpa3oBaHMsI XPOMOCOM. peoOpa3oBaHUs XPOMOCOM.
PackpeiBatoT 6nosioruyeckuit PackpeiBatoT 6nosiornyeckuit
CMBICT U 3Ha4E€HHE MHUTO3A. CMBICIT ¥ 3HAYCHUE MHUTO34.
12. | Knerounas teopus OTKpBITHE HOBOTO DOopMyIUPYIOT MOJIOKEHHS DOpMyNUPYIOT MOJIOKEHUS

CTPOCHHSI OPTaHU3MOB.

3HaHHUA

KJIETOYHOM TEOPUH CTPOCHHUS
OpraHU3MOB

KJIETOYHOM TEOPUH CTPOCHHUS
OpraHu3MOB




13.

Bupycs! — HekIeTouHast
(dhopma KHU3HU.

CucteMaTH3anus
3HAHUH

XapaxkTepH3yroT 0COOEHHOCTH
BHPYCOB, IPUBOJIAT IPHUMEPHI

XapakTepu3yloT 0COOCHHOCTH
BHPYCOB, IPUBOJIST IPAMEPHI

PA3JEJI 2. PASMHOXXEHHME U HTHANBUAYAJIBHOE PASBBUTHUE OPTAHU3MOB (S YACOB)

TEMA 2.1. PABSMHO’KEHUE OPTTAHU3MOB (2 YACA)

14. | becnonoe pa3MHOKEHHE. Cucremaruzanus XapakTepu3yIoT CYIHOCTh U XapakTepHu3yroT CYIIHOCTb U
3HaHUH (OpMBI pa3MHOKEHHS (OPMBI pa3MHOXKEHHS
opranu3moB. CpaBHUBAIOT oprann3MoB. CpaBHHBAIOT
OecroJioe 1 MoJI0BOE Oecronoe ¥ MoJjoBOe
pa3MHOXEHHE. pa3MHOXEHHE.
15. | ITonoBoe pa3MHOMKEHHE. Cuctematusanus OmnuceIBaroT mporecc OnpenemnstoT NOHATUSL
Pa3Butne nmonoBeIx 3HaHUH 00pa3oBaHMs MOJIOBBIX KIIETOK, | «OCEMEHEHHE» U
KIIETOK. BBISIBIISISL OOIIME YEPTHI «OIUIOIOTBOPEHUE.
NIEpHOJIOB raMOTOT€He3a, B TOM | PackpriBaroT Omojoruyeckoe
yrcie Meitosza. Onpenensor 3HAUCHHUE Pa3MHOKCHHUS
TIOHATHS «OCEMEHEHUE» U
«OTIJIOOTBOPCHHUEY.
PackpeiBatoT bnonoruuaeckoe
3HAa4YCHUE PA3MHOXKECHUSA
TEMA 3.2. THANBUAYAJIBHOE PA3BUTHE OPTAHU3MOB (OHTOI'EHE3) (3 YACA)
16. | DMOpHOHATBHBIN TEPHO CucteMaTu3arnus 0O003Ha9aIOT TEPHOABI 0O003HaYaI0T TEPUOIBI
pa3BUTHSL. 3HAHHH WHIUBHUYaIbHOTO Pa3BUTHSL. UHAWBUIYaNbHOTO PA3BUTHUS.
XapaKTepu3yoT XapakTepusyroT
SMOPHOHAIBHBIN TEPHOL SMOpPUOHANTBHBIH EPHO
Pa3BUTHS U OIHCHIBAIOT Pa3BUTHS U OIIMCBHIBAIOT
OCHOBHBIE 3aKOHOMEPHOCTH OCHOBHBIE 3aKOHOMEPHOCTH
IpoOJeHns — oOpa3oBaHUE IpobneHus — oOpa3oBaHUe
OJTHOCJIOIHOTO 3apO/IbIIIa — OJTHOCJIOHOTO 3apO/IblIa —
OI1acTyIbI, TACTPYISALHIO U OnacTyJbl, TacTPYIIALUIO U
opranoreres. Onpeaensor OpraHoreHes.
STambl JaJdbHEHIIeH
i hepeHInpPOBKH TKaHEH,
OPTaHOB U CHCTEM.
17. | IlocTaMOpHOHANEHBIN CucremaTuzanus XapakTepu3yroT XapakTepusyroT
MIEPUOJT Pa3BUTHSI. 3HaHUH MIOCTIMOPHOHAIBHBIH MTEPHOT MOCTIMOPHOHANBHBII NIEpHOA
Pa3BUTHSL, €TO BO3MOKHBIE Ppa3BUTHsL, €TO BO3MOKHBIC
¢dopmbl. PazpsacHsioT ¢dopmbl. PazbpsacHSIOT
CYIITHOCTH HETIPSIMOTO CYITHOCTH HENPSIMOTO
Ppa3BHUTHSI; IOJIHOTO Pa3BUTHSL; IOITHOTO U
HETIOJTHOTO MeTamopdo3a. HETIOJTHOTO MeTamopdo3a.
JleMOHCTpHUpYIOT MOHUMaHHE JleMOHCTpUPYIOT MOHUMaHUE
OMOJIOrMYECKOT0 CMBICIIA OMOJIOrMYECKOT0 CMBICIIA
pa3BHUTHS C METaMOP(HO30M. pa3BuTHI ¢ MeTaMop(O30M.
XapakTepH3yroT npsimoe
Pa3BHUTHE U €r0 NEPUOIBI
(IopenpoTyKTHBHBIIA,
PEeNpONYKTUBHBIN U
TTOCTPENPOYKTHBHBIN );
CTapeHHUE.
18. | OOmue 3aKOHOMEPHOCTH OTKpBITHE HOBOTO [puBonst GopMyaHpoBKU [MpuBoasT GopMyIHpOBKU

pa3BUTHSL.
buorenernyecknii 3aK0H.

3HaHHUA

3aKOHA 3apOJIBIIICBOTO
cxoxactsa K. bapa u
OHMOre€HETHYECKOI0 3aKOHA

3aKOHA 3apO/IBIIICBOTO
cxoactsa K. bapa u
OMOreHETHYECKOTO 3aKOHA




3. I'ekkenst u @. Mrosiepa

3. I'ekkens u @. Mrosiepa

PA3JEJ 3. HACJIEACTBEHHOCTb 1 UBMEHYUBOCTDb OPTAHU3MOB (20 YACOB)

TEMA 3.1. 3AKOHOMEPHOCTH HACJIEAJOBAHMUS ITPU3HAKOB (10 YACOB)

19. | OcHOBHBIE TIOHATHS OTKpbITHE HOBOTO XapakTepusyoT XapakTepHu3yoT
renetuku. ['mbpunoo- 3HaHUsA THOPHUI0JIOTMYECKUI METOT THOPHIOTIOTHIECKUIH METO
THYECKUH MeTOoA U3y- H3y4YeHHs Xapakrepa H3y4YeHHs XapaKkTepa
YEeHHUs Haclle0BaHUs HacJIeJOBaHWS IPU3HAKOB. HacJeJOBaHMs IIPH3HAKOB.
npusHakoB I Menaens.

2 yeTBepTH

20. | 3akonsl MeHzens. 3aKoH OTKpEITHE HOBOTO DOopMyIHUPYIOT 3aKOHBI DOopMyNIHPYIOT 3aKOHBI

JIOMUHUPOBAHUS. 3HAHUS Memngens. [lpusoasat Menpaens.
LUTOJIOTHIECKHE 000CHOBaHHMS
3aKOHOB Menpens.

21. | 3akoHbl MeHpers. OTKpBITHE HOBOTO JIeMOHCTPHUPYIOT CIIOCOOHOCTh | JIeMOHCTPHPYIOT CLIOCOOHOCTh
Henomnnoe 3HaHUA BBIMHCHIBATH T€HOTHUIIBI BBIITUCHIBATH TEHOTHUIIBI
JoMHUHHUpoBaHHe. Bropoit OpPraHU3MOB U TaMeT. OpPraHHU3MOB U T'aMeT.
3aKOH MeHzens (3aKoH
pacuIeTICHUs).

22. | 3akonbl MeHpens. 3aKoH OTKpBITHE HOBOTO JleMOHCTPHUPYIOT CIIOCOOHOCTh | JIeMOHCTPHPYIOT CLIOCOOHOCTh
YHUCTOTHI FAMET. 3HAHMSA BBINTUCHIBATH T€HOTUIIBI BBINHCHIBATH T€HOTHUIIBI

OpPraHU3MOB U TaMeT. OpPraHU3MOB U T'aMeT.

23. | 3axkonbl Menzes. OTKpbITHE HOBOTO OmnuceIBaTh MEXaHU3M NMPOsAB- | OMHCHIBATh MEXaHU3M MPOSB-
JurubpuHoe 3HAHUA JICHUS 3aKOHOMEPHOCTEH JICHUS 3aKOHOMEpPHOCTEH
ckpemuBanue. Tpetuit JUTHOPUIHOTO CKPELIMBaHUS. | JUTMOPUIHOTO CKPEIIMBAHMS.
3aKOH MeHzens. Ha3spiBaTh yciioBus 3aKOHA He-

3aBHCHUMOTI0 HACJIEIOBAHUS.
AHanM3npoBaTh coiepxKaHue
OIIpEeeIeHNH OCHOBHBIX
MOHATHH; cxemy
JUTHOPUIHOTO CKPEIIMBAHMS.
CocTaBisTh cXeMy JUrHOpua-
HOT'O CKPEIIMBaHUS.

24. | Auanusupyloliee OTKpbITHE HOBOTO AHaINM3UPYIOT T€HOTHIT KaK AHaMU3UPYIOT TEHOTHI KaK

CKpellBaHUE. 3HaHUs CHCTEMY B3aUMOJICHCTBYIOIINX | CHCTEMY B3aMMOJIEHCTBYIOIINX
TEHOB OPraHU3Ma; ONPEJENAI0T | TEHOB OPraHU3Ma; ONPENENIIOT
(opMBI B3aUMO/ICHCTBUS (OpMBI B3aUMO/ICHCTBHA
QJUTENTBHBIX M HeaJUIeNIbHBIX AJIETbHBIX U HeaJUICNIbHBIX
TeHOB TCHOB

25. | CuennenHoe OTKpBITHE HOBOTO ®opmynupyrot 3akoH Moprana | @opmynupyroT 3akoH Moprana

HaclleIOBaHHE T'€HOB. 3HaHUs 1 IaI0T XapaKTePUCTUKY U AIOT XapaKTePUCTHKY
CLETIJIEHHOTO Haclle10BaHUs CLEMJICHHOT0 HAClleJ0BaHUs
TeHOB (IIPU3HAKOB). T'eHOB (TIPU3HAKOB).
OOBSICHSIIOT MEXaHN3MBI OOBSCHSIOT MEXaHU3MBI
XPOMOCOMHOTO OIIpEEIIEHHS XPOMOCOMHOTIO OIIpeeNeHHS
ToJa. oJa.
26. | I'enernka mnona. OTKpbITHE HOBOTO JaBate onpeneneHue TepMuHy | JlaBaTh onpeneneHue TEpMUHY

Hacnenosanue
MIPU3HAKOB, CLETTICHHBIX
C IOJIOM.

3HaHHUA

«ayTocoMsbl». HazpIBaTh TUIIEI
XpOMOCOM B T€HOTHIIE; YHUCIIO
ayTOCOM U MOJIOBBIX XPOMOCOM
y 4eJIoBeKa U 'y Ipo30(uIbL.
ITpuBoauTH MpUMEPHI HACTEA-

«ayTOCOMBID». HpI/IBOILI/ITL
MMpUMEPLI HACICACTBCHHBIX
3a6OHCBaHHﬁ, CHCIIICHHBIX C
I10JIOM.




CTBEHHBIX 3a00JICBaHUi, CIIEII-
JIEHHBIX C TTOJIOM.

OOBSICHITD IPUIUHY
COOTHOIICHM 1moJioBl:1;
MIPUYHHEI IPOSBJICHUS HACTIC -
CTBEHHBIX 3a00JIeBaHUI
YyeJoBeKa.

OmnpenessTs Mo cXeMe YUCIIo
THUTIOB TaMeT, (PEHOTHUIIOB U
TCHOTHIIOB, BEPOSATHOCTh
MPOSIBJICHUS MPU3HAKA B
IMOTOMCTBE.

27. | JlaboparopHas pabora No PazBuBaromero CoCTaBIISIFOT CXEMBI CoOCTaBIISIOT CXEMBI
2 «Pemenne KOHTPOJIS CKpEIIUBAHUS, PEIIAIOT CKPEIINBAHNUS, PELIAIOT
TEHETUYECKUX 3a/a4 U MIPOCTEHINE TeHETHIECKHE MPOCTEHIIINE TEHETHIECKUE
aHaJIN3 COCTABJIEHHBIX 3aJauu, CTPOST POJOCIOBHBIEC. | 3a/ayH.

POIOCIOBHBIX».
28. | B3aumoneiicTBue reHOB. OTKpBITHE HOBOTO IIpuBonar npumepsl [IpuBoaAT npuMepsI
3HaHUA QJUIENIBHOTO  B3aMMOJICHCTBHS | QJUICNBHOTO B3aHMMOJICHCTBH
T'CHOB; HEAJJIETHHOTO T'€HOB; HEAJJIETHHOTO
B3aUMOJACHCTBUS TCHOB. B3aUMO/ICHCTBUS I'€HOB.
Ha3ssiBath xapakrep Ha3sbiBaTh Xapakrep
B3aMMOJICHICTBHS HEAJUIENbHBIX | B3aMMOJAEHCTBUS HeallleIbHbIX
reHoB. ONUCHIBATh TEHOB.
MIPOSIBIIEHUE MHOKECTBEHHOTO
JIEeWCTBUS IeHa.
TEMA 3.2. 3AKOHOMEPHOCTH UBMEHYNUBOCTH (6 YACOB)

29. | Hacnencreennas OTKpBITHE HOBOTO XapakTepHu3yroT OCHOBHBIE XapakTepu3yloT OCHOBHBIE
(reHOTHMTIIMYECKAs]) M3MEH- 3HaHUA (hOpMBI N3MEHYHNBOCTH, (hOpMBI N3MEHIHUBOCTH,
YHBOCTb. MYyTanui, X 3HaYeHUE IS MyTanui, X 3Ha4eHUEe I

MIPAKTHKH CEIHCKOTO MIPAKTHKH CEIBCKOTO
XO34HCTBA U OMOTEXHOIOTHH. XO34HCTBA U OMOTEXHOJIOTHH.

30. | Myranuun. 3HaueHMe OTKpBITHE HOBOTO OO0O0CHOBBIBAIOT OO0OCHOBBIBAIOT
MYyTanui JUist IPaKTUKA 3HaHUA 9BOJIIOLIMOHHOE 3HAUCHHE SBOJTIOLMOHHOE 3HAUCHHE
CEIILCKOTO XO35HCTBa U MYTalMOHHOM 1 MYTallMOHHOH 1
OMOTEXHOJIOTHH. KOMOMHATHBHON KOMOMHATHBHON

HM3MEHYHBOCTH. HN3MEHYHUBOCTH.

31. | KomOunaruBHas OTKpBITHE HOBOTO
HM3MEHYHBOCTb. 3HAHUA

32. | denoTunuyeckas OTKpBITHE HOBOTO XapaKkTepu3yIoT pojib YCIOBUM | XapaKTepu3yloT poJib yCIOBUM
HU3MEHYUBOCTb. 3HaHUS, a3BUBAIOIIECTO | BHENIHEH CPEIbl B pa3BUTHH M | BHEIIHEH Cpeasl B pPA3BUTHH U

KOHTPOJIS MIPOSIBIICHUH NTPU3HAKOB U MIPOSIBICHUH MIPU3HAKOB 1
MosuTopuHTOBas paboTa . .
CBOWCTB. CBOMCTB.

33. | IIpaktuueckas pabora Ne Cucremaruzanus Crposr BapualiioHHbIe psiibl B | CTPOST BapHALlMOHHBIE PSIIBI U
3 «M3yueHune 3HaHUH KpHBbIE HOPM pEaKIuH KpPHBBIE HOPM PEaKLIUH
N3MEHYUBOCTHY.

3 yeTBepTH

34. | Ilpaktuueckas pabora Ne CucremaTuzanus Crposr BapuanyioHHsie psabl U1 | CTposAT BapHAIMOHHBIE PSJIBI U

4 «IloctpoeHue 3HaHUH KpUBBIE HOPM PEAKLIUU KpPHBBIE HOPM pEaKLUH

BapHAIlMOHHOTO Psizia U
KPHUBO.




TEMA 4.3. CEJJEKIIUSI PACTEHUM, )KWUBOTHBIX U MUKPOOPTAHU3MOB (4 YACA)

35. | Llentpsr MHOTOOOpasus u OTKpBITHE HOBOTO [epeuuncnsror HEHTPHI [Tepeuncsiror TEHTPHI
MIPOUCXOKACHUS KyIbTyp- 3HAHMA MIPOUCXOKACHHS KyJbTYPHBIX | IMIPOUCXOKACHUS KyIbTypPHBIX
HBIX pacTeHH. pactenuil. Jlatot onpenenenus | pacteHuil. [larot onpeneneHus
TIOHSITHSIM «COPTY, «IIOPOJay, TIOHSATHSM «COPTY, «IIOPOJay,
«IITaMM». «IITaMM».
36. | Metons! cenekuun OTKpBITHE HOBOTO XapakTepu3yroT METOIbI XapakTepu3yoT METOIBI
pacTeHuit U )KUBOTHBIX. 3HaHUA CEJIEKIINHU PAacTeHUIl 1 CENeKIMN PacTCHUH 1
KHBOTHBIX. KHUBOTHBIX
37. | Cenexuus MEKpOOpra- OTKpEITHE HOBOTO OO00CHOBBIBAIOT 3HAUCHUE OOG0CHOBBIBAIOT 3HAUCHHE
HU3MOB. 3HAHMA CEJIEKIINH JUIS Pa3BUTHUSA CENEeKIMN JUTA Pa3BUTHSA
CENIbCKOXO03S1ICTBEHHOT O CENBCKOXO35IICTBEHHOTO
MIPOU3BO/ICTBA, MEAUIIMHCKOH, | MPOM3BOJCTBA, MEANUIIMHCKOH,
MHUKPOOHOJIOTHYECKOil 1 MHUKPOOHOJIOTMYECKO 1
JIpYrux oTpacien JIpYrux oTpacien
TIPOMBIIITICHHOCTH MIPOMBIIIJIEHHOCTH
38. | JlocTmXKeHUsI 1 OCHOBHBIC OTKpBITHE HOBOTO OueHnBaOT JOCTHXCHUS U O1EHUBAIOT TOCTIDKCHUS U

HanpaBJICHUA
COBpeMeHHOﬁ CCJICKIIMH.

3HaHUA

OIIMCBIBAKOT OCHOBHEIC
HanpaBJICHUA COBpeMeHHOﬁ
CCJICKIIMH.

OIIMCBIBAIOT OCHOBHEIC
HanpaBJICHUA COBpCMeHHOI;‘I
CCJICKIINH.

PA3JEJI 4. 9BOJIIOLUS )KUBOT'O MUPA HA 3EMUIE (21 YAC)

TEMA 4.1. MHOT'OOBPA3HE )KUBOI'O MUPA. OCHOBHBIE CBOMCTBA ’KMBBIX OPTAHU3MOB (2 YACA)

39.

MsHoroobpazue  XHBOTO
MHupa. YpoBHu
OpraHM3alii U OCHOBHBIE
CBOHCTBa JKHUBBIX

OpPTaHU3MOB.

CucteMaTu3anus
3HAHUH

OnpenensroT pa3Inaus
XIMHYECKOTO COCTaBa
00BEKTOB KUBOW U HEKUBOH
MIPUPOIBI. XapaKTEPU3YIOT
OOUTNI MPUHITUI KIETOYHOM
OpraHU3aINH KHUBBIX
opranu3mMoB. CpaBHHUBAIOT
0OMEHHBIE MIPOIIECCH] B
HEXHUBOH U )XUBOI Npupoe.
PackprIBaroT cymHoCTh
peaxmmii MeTaboIH3Ma.
OOBACHIIOT MEXaHU3MBI
CaMOpETyJsSIuU
OMOJIOrMYECKUX CHCTEM.
AHaNM3UpPYyOT OPOLECCHI
CaMOBOCTIPOM3BEICHNUS, pOCTa
1 Pa3BUTHS OPTaHU3MOB.
XapaKkTepu3yoT
HACJIeICTBEHHOCTb U
HM3MEHYUBOCTb, 3alIOMUHAIOT
MaTepHUallbHbIE OCHOBBI 3THX
cBoicTB. CpaBHUBAIOT (POPMBI
Pa3apakuMOCTH Y pa3IUYHbIX
OMOJIOTNYECKUX OOBEKTOB.
Ot1MeuaroT 3HaUCHHE
OMOJIOTHYECKHUX PUTMOB B
MIPUPOJIE U )KU3HHU YEJIOBEKa.
PackpeiBatoT 3HaUeHHE
TVCKPETHOCTH U
9HEpPro3aBUCHMOCTH
OMOJIOrMYECKUX CHCTEM.

OrnpenenstoT pa3anaus
XUMHUYECKOI'0 COCTaBa
00BEKTOB KUBOI U HEXKUBOU
pUPOAbL. XapaKTEePU3yloT
001Ul MPUHIUT KJIETOYHOI
OpTraHU3aINH KHUBBIX
oprann3MoB. CpaBHHBAIOT
0OMeHHBIE ITPOIIECCHI B
HEKHBOMW U XKUBOH NIPUPOJIE.
XapakTepusyroT
MHOT000pa3ue KHBOTO MHPA.
[IpuBonsar npumepsl
HCKYCCTBEHHBIX
KIaccu(UKAIUi KUBBIX
OpPTraHU3MOB.




XapakTepusyoT
MHOT000pa3ue >KUBOT0 MHUpa.
IIpuBoasT mpumepsl

HCKYCCTBEHHBIX
KIaccu(UKAIUI KUBBIX
OpraHU3MOB.
40. | EctecTBeHHas KJac- Cuctemaruzarus XapakTepusyroT XapakTepusyroT
cUpHUKAIHAL JKHUBBIX 3HAHUH MIPECTaBIICHAS APCBHUX H MIPEICTaBICHUS IPCBHUX H
OpTaHU3MOB. CPEIHEBEKOBBIX CPEIHEBEKOBBIX
Bunoobpaszosanue. Bumo- €CTECTBOUCIILITATEIIEN O €CTECTBOUCHBITATENIENH O
BOE pa3zHooOpaswme. KUBOH IpUpoIe. 3HAKOMSATCS C | JKUBOW IpUpoae. 3HAKOMATCS C
paboramu K. JIuanues. paboramu K. JInnnaes.
OOBACHSFOT IPUHITHIIEI, OOBSACHSIOT IPUHIIUIIEI,
JIe)Kalue B OCHOBE JIe)KaIIue B OCHOBE
TIOCTPOEHHUS €CTECTBEHHOM IIOCTPOEHHUSI €CTECTBEHHOMN
KJaccU(UKaIMK )KUBOTO MUpa | KiacCU(UKaIMK )KUBOTO MUPA
Ha 3emie Ha 3emiie
TEMA 4.2. PA3BBUTHE BUOJIOT' MU B JOJAPBUHOBCKHI ITEPHUO/L (2 YACA)
41. | CraHOBICHHE CucremaTu3amus OrneHuBaroT npenctaieHust 00 | OIEHUBAOT MPEACTABICHUS 00
CHCTECMATHKH. PaboTsr 3HaHUU «M3HAYAIBHOU «U3HAYaJIbLHOU
K.JIunnes. [IeIeco00pa3HOCTI 1 [eJIecO00Pa3HOCTI»
HEM3MEHHOCTH KUBOM HEU3MEHHOCTH KHBOI
TIPUPOIBI. 3aTIOMHHAIOT TPHUPOIBI. 3aIIOMIHAIOT
MIPUHIXIBI OUHAPHOU MIPUHIUIBI OMHAPHON
knaccuukanuu K. JlnaHes. knaccupukarun K. JInaaes.
42. | DBOJIONMOHHAS  TEOPHS OTKpBITHE HOBOTO 3HAKOMSITCS C OCHOBHBIMHU 3HAKOMSITCSI C OCHOBHBIMU
K. b. Jlamapxka. 3HAHUS MOJIOKSHUSMH SBOJIIOIMOHHON | ITOJIOXKEHUSIMH SBOJIIOIMOHHOM

teopuu XK. b. Jlamapka.
XapakTepu3yroT
MPOTPECCUBHBIC U OMUOOYHBIE
I0JIOKEHUS DBOJIIOLIMOHHON
teopuu XK. b. Jlamapka

teopun XK. b. Jlamapka.

TEMA 4.3. TEOPUA Y. JAPBUHA O TIPOUCXOXIEHNU BUJOB IITYTEM ECTECTBEHHOI'O OTBOPA (5

YACOB)

43. | Hayunble W coLMaJbHO- OTKpbITHE HOBOTO OnpenenstoT JOCTHXKEHUS OnpenenstoT TOCTUKEHUS
SKOHOMHUECKHE 3HaHMA HAyKH U TEXHOJIOTUH B HAyKH U TEXHOJIOTUH B
MPEANOCHUIKI KayecTBE MPEANOCHUIOK CMEHBl | KauecTBE MPEANOChUIOK CMEHBI
BO3HUKHOBEHUS  TEOpUU KpEallMOHUCTCKUX B3MJIAJOB HA | KPEalMOHUCTCKUX B3IISIOB HA
Y.[JapBuHa. KHUBYIO U HEXKHBYIO IPUPOLY JKUBYIO U HEXHUBYIO IPUPORY

SBOJIOIIIOHHBIMHI IBOJIIOIIIOHHBIMH
MIPEICTaBICHUAMHU. MIPECTaBICHASAMH.
XapakTepHu3yloT HaydHbIe AHaMU3NPYIOT
MIPEIIOCHIIKH, OOy UBIINE 9KCIETUIIMOHHBII MaTepra
Y. /lapBuHa K IOUCKY Y. /lapBuHa B KayeCcTBE
MEXaHU3MOB U3MEHEHHUS B MIPEATIOCHIIKH Pa3padOTKH
JKHUBOH IPUPOJIE. 9BOTIOLUOHHON TEOPHH.
AHanu3upymor
9KCIHEIUIMOHHBII MaTepuan
Y. TapBHHA B KauecTBe
TIPEATIOCHIIKH Pa3paboTKH
9BOJIIOL[IOHHOHN TEOpUU.

44. | Yuyenne Y. [lapBuna 00 OTKpbITHE HOBOTO XapakTepu3yroT yueHue XapakTepus3yloT yueHue

HCKYCCTBEHHOM 0TOOpE.

3HaHUA

Y. /lapBuHa 00 MCKYCCTBEHHOM

Y. JlapuHa 006 UCKYCCTBEHHOM




orbope, hopmbl
HCKYCCTBEHHOTO 0TOOpa U
OOBSICHSIIOT METOABI CO3aHMs
HOBBIX [IOPOJI TOMAIIHUX
’KUBOTHBIX U COPTOB
KYJIBTYPHBIX PACTCHHH.

orbope, hopmbl
HCKYCCTBEHHOTO 0TOOpa U
OOBSICHSIOT METOIBI CO3JaHMS
HOBBIX IIOPOJI JOMAIITHUX
’KUBOTHBIX ¥ COPTOB
KyJIbTYPHBIX PACTCHHH.

45. | Yyenne Y. JlapBuHa o OTKpbITHE HOBOTO 3arnoMHHAIOT OCHOBHBIE 3anoMHHAIOT OCHOBHBIE

€CTECTBEHHOM OTOOpE. 3HaHMA TIOJI0’KEHUS TEOPUH MOJIO>KEHHS TEOPHH
Y. JlapBuHa 0 €CTECTBEHHOM Y. JapBHHA O €CTECTBEHHOM
otbope. XapaKTepu3yoT otOope. XapaKTepu3yoT
(dopmBI 60pBOFI 32 (opmBI 6OpHOEI 32
CYIIECTBOBAHUE U MEXaHU3M CYIIIECTBOBAHNE U MEXaHU3M
€CTECTBEHHOTO 0TOOpa; Jal0T €CTECTBEHHOT0 0TOO0pa; Jal0T
olpeieNIeHue TOHATUS OINpeneNeHue MOHITUS
«ECTECTBEHHBIH 0TOOP» «ECTECTBEHHBIN 0TOOP»

46. | BceoOmas OTKpBITHE HOBOTO XapakTepHu3yroT CTPYKTYPHO- XapakTepu3yroT CTPYKTYPHO-
HMHIUBHyaIbHAS 3HaHMA (YHKIIMOHAIBHYIO (YHKITOHATIBHYIO
N3MEHYHBOCTh u OPTaHM3AIMIO )KUBOTHBIX, OpTaHM3aIHIO )KUBOTHBIX,
M30BITOYHAS. YUCIEHHOCTh pacreHuii, rpuOOB U pacTeHui, TpubOB U
MIOTOMCTBA. MHUKPOOPIaHU3MOB KaK MHKPOOPIaHU3MOB KaK

MPUCTIOCOOJIEHHE K YCIIOBUSM MIPUCIIOCOOIEHUE K YCIOBUAM
cywmecrtBoBanus. [Ipusondar cywectoBanus. [Ipusondar
MIPUMEPHI Pa3IUIHbIX IIPUMEPBI Pa3INYHbIX
MIPUCTIOCOOIEHUH THITOBBIX MPUCTIOCOOIEHNH THIIOBBIX
OPTaHU3MOB K YCIIOBHSAM OPraHU3MOB K yCIIOBHSAM
cpensl. Jlarot oneHky Cpensbl.

THIUYHOTO TTOBEJCHUS

XKHMBOTHBIX ¥ 3200T€ O

MOTOMCTBE KaK

HPUCTIOCOONICHHSIM,

00ecTIeYnBaONINM yCTIeX B

60pb0e 3a CyIIeCTBOBAHME.

IIpuBonaT npumepsl

(U3HOJIOTMYECKHX aIalTaIIi.

OOBSICHSIIOT OTHOCUTEJILHBII

XapakTep MPHUCIOCOONICHNH 1

TIPUBOIST IIPHUMEPBI

OTHOCHUTEJILHOCTH aJanTalui

47. | ®opMBl  €CTECTBEHHOTO OTKpbITHE HOBOTO HassiBatot daxrops! BHemHed | HasbiBaroT akTopsl BHEIIHEH
orbopa. 3HaHMA Cpe/ibl, IIPUBOJISIIINE K OTOOPY. | CpeAbl, IPUBOISIINE K OTOODY.

[IpuBOASIT IPHUMEPBI
CTaOMIIN3UPYIOMIETO 0TOOPA;
JBIDKYIEH (DOPMBI €CTECTBEH-
HOTO 0TOOpa. XapaKkTepu3yroT

(hopMBI eCTeCTBEHHOTO O0TOOpA.

BhILIensioT paznuaue Mexy
CTaOMIIN3NPYIOMEH 1
IBIDKyIIEH hopmamu
€CTECTBEHHOTO 0TOOpA.

[puBOAST IPUMEPBI
CTaOMIIH3HPYIOLIETO 0TOOPA;
JBIDKYIIEH (GOPMBI €CTECTBEH-
HOTO 0TOOpA.

TEMA 1.4. MIPUCITIOCOBJEHHOCTH OPTAHU3MOB K YCJIOBUSIM BHEIITHEN CPEJIbI KAK PE3YJIBTAT

JIEUCTBUS ECTECTBEHHOI'O OTBOPA (2 YACA)

48.

[TpucnocoburensHbIe
0COOEHHOCTH
OKpaCKH

CTpOCHHS,
Tena "

OTKpbITHE HOBOTO
3HAHMA

PaCKpLIBaIOT COJZCPIKaHUC 1o-
HATUA ((HpI/ICHOCO6J'IeHHOCTB
BUIa». Ha3rsiBaroT OCHOBHEIE

PaCKprBaIOTCO,HCp)KaHI/Ie Ino-
HATUA «HpI/ICHOCO6J'IeHHOCTI>
BUIa». Has3reiBaioT 0OCHOBHEIE




MIOBCACHUA
3a00Ta 0 TOTOMCTBE.

JKUBOTHBIX.

THITBI IPUCTIOCOOICHUH
OPTaHU3MOB K OKPY’KaloIleit
cpeae. [IpuBoasaT mpumMepsl
MIPUCTIOCOOTICHHOCTH
OpPraHU3MOB K cpefic OOUTaHHUS.
OOBSICHSIIOT OTHOCUTENIBHBII
XapakTep

MIPUCTIOCOOUTEIBHBIX
MIPU3HAKOB Y OPraHU3MOB.

THIIBI IPUCTIOCOOIEHUH
OpPraHU3MOB K OKpY KaloIiei
cpene. [IpuBonar npumepsl
MIPHUCTIOCOOIEHHOCTH
OpPraHU3MOB K cpeie 0OuTaHUsL.

49. | IIpakTudeckas pabora Nel PaszBuBatoero BBIABIAIOT ¥ ONUCHIBAIOT pa3- | BBIABISIOT M ONMCHIBAIOT pas-
«3ygenne  mpucnoco0- KOHTPOJIS HBIE CTIOCOOBI HBIE CTIOCOOBI
JICHHOCTH OpPTaHU3MOB K MIPUCTIOCOOIEHHOCTH JKUBBIX MIPUCTIOCOOIEHHOCTH JKHBBIX
cpezne oOUTaHuUsY. OPraHU3MOB K cpeJie OOUTaHUs. | OPTaHU3MOB K Cpesie OOUTaHUS.
BBISBIAIOT OTHOCUTENBHOCTD
pUCIocoOIeHUH.
TEMA 4.5. MUKPO3BOJIIOIUA (2 YACA
50. | Bun, ero kpurepuu u Cucrematu3anys XapaKTepu3yroT KpUTEPUH XapakTepusyroT KPUTEPUHU
cTpykTypa. IlpakTinueckas 3HAHUHI BHJA: CTPYKTYpHO- BHJA: CTPYKTYpHO-
pabora Ne 2 «U3yueHwme (YHKIIMOHAJIBHEIH, (yHKINOHATBHBIH,
KpUTEpHUEB  BHJIAa  Ha LUTOTCHETHYECKUH, LU TOTCHETHIECCKUH,
coprax KyJIBTYPHBIX SBOJTIOLMOHHBIH, SBOJIOLMOHHBIH,
pacTeHui». JTOJOTMYECKHI, JTOJOTMYECKHI,
reorpadMuecKuii 1 reorpaduyecKkuii n
penpoXyKTUBHBIH. OOBICHAIOT | PENPOMYKTHBHBII.
MEXaHU3MBI PENPOAYKTUBHOMN
U30JISAIMH. AHATH3HPYIOT
NPUYHHBI Pa3/IeNeHUs BUIOB
Ha MOIyJIAUH. 3alIOMUHAIOT
MIPUYMHBI TeHETHYECKUX
Pa3IUuui pa3IMIHBIX
HOIYJISILIMMA OJIHOTO BUAA.
51. | OBomonnoHHas poib PazBuBatomiero 3HAKOMSATCS C My TSIMH 3HaKOMSATCA C My TSIMH
MyTaIui. KOHTPOJIS BU1000pa30BaHUA BHI000Pa30BaHU
(reorpaduueckum u (reorpaduueckum u
9KOJIOTUYECKUM), JIAI0T OIIEHKY | 9KOJOTMYECKUM), Jal0T OLIEHKY
CKOPOCTH BO3HHUKHOBEHUS CKOPOCTH BO3HHUKHOBEHUS
HOBBIX BUJIOB B HOBBIX BUJIOB B
Pa3HOOOpa3HbIX KPYITHBIX Pa3sHOOOpa3HBIX KPYITHBIX
TaKCOHaX TaKCOHAaX
TEMA 4.6. BUOJIOI'MYECKHE NOCJIEACTBUA AJAIITAIIUNA. MAKPOJBOJIIOLUSA (3 HACA)
52. | I'naBHble  HampaBJIeHUS OTKpBITHE HOBOTO XapaKTepu3yIoT IIaBHBIE XapakTepu3yIoT IJIaBHBIC
9BOJTIOIHH. 3HaHUs HaTpaBJIeHNs OMOJIOTHYECKOW | HaNpaBJICHUS OMOJIOTHYECKON

sBosonrH. OTpakaroT
IIOHUMAaHKEe OHOJIOTHYECKOTO
nporpecca Kak MpoLBeTaHUs
TOM WJIK MHOH
CHUCTEMATHYECKOM IPYIIIIBL, a
OHOJIOTUYECKOT0 perpecca —
KaK YTHETEHHOTO COCTOSIHHSI
TaKCOHa, MPUBOJSAIIEE €T0 K
BBIMHpaHHUIO. J{aroT
ompesieieHne U
XapaKTePU3YIOT MyTH
JIOCTHYKCHHUST OMOJIOTHUECKOTO

sBomonun. OTpaxaroT
IMOHUMAaHKUE OUOJIOTHYECKOTO
mporpecca Kak IMpOIBETaHHS
TOM WJIM HHOU
CHUCTEMATHYCCKON TPYIIIIEL, a
OHMOJIOTMYECKOTO perpecca —
KaK YTHETEHHOTO COCTOSIHHSI
TaKCOHA, MPUBOJAILEE €T0 K
BBIMHUpaHUIO. JlaroT
ompesieNieHre 1
XapaKTePU3yIOT MyTH
JIOCTHKCHUS OHOJIOTMYECKOTO




nporpecca (TJI1aBHbIE
HarpasJICHUs TPOTPECCUBHON
ABOJTIONIMH): apoMopdo3a,
WAN0AaNanTauyd U 00Iein
nerenepanuu. [Ipusonsr
TIPUMEPHI TUBEPTCHITUH,
KOHBEPTeHIIUH U

nporpecca (TJIaBHbIC
HATIPaBJICHUS POTPECCUBHOM
ABOJTIONHHN): apomMopdo3a,
WIHOaNanTaunl U 00mmen
neredepanuu. [IpuBondar
TIPUMEPHI TUBEPTeHIINH,
KOHBEPICHITUH U

napasuIeNIn3Ma. HmapaIesn3Ma.

53. | Obmme 3aKOHOMEPHOCTH OTKpEITHE HOBOTO OOBSACHSIOT IPUIHHBI OOBSACHIIOT TPUINHEI
Ononornaeckon 3HaHUsA BO3HUKHOBEHUS CXOJHBIX MO BO3HHUKHOBEHUS CXOIHBIX IO
SBOJTIOITHH. CTPYKTYpe W/HiH (QYHKIHSIM CTPYKTYpE W/IIH (PYyHKITISIM

OpraHoB y NpeACTaBUTENCH OpraHoB y NpeACTaBUTENEH
Pa3IMYHBIX CUCTEMAaTHYECKHX | Pa3IMYHBIX CUCTEMATHUECKUX
TPYII OPTaHU3MOB. TPy OPTaHU3MOB.

54. | Pe3ynbpTaTsl 3BOJIIONHN. OTKpBITHE HOBOTO 3anoMHHAIOT OCHOBHBIE 3anoMHUHAIOT OCHOBHBIE

3HaHUA IIPAaBHIIA YBOJIOLHH, MPaBUJIA YBOIIOLHH,
OLICHUBAIOT PE3YNbTaThI OLICHUBAIOT PE3YIbTATHI
SBOJIIOIIH IBOJIIOINU
TEMA 4.7. BOBHUKHOBEHME KU3HHU HA 3EMJIE (2 HACA)

55. | CoBpemeHnHbIe npen- OTKpbITHE HOBOTO XapaKTepu3yloT XMMUYECKUH, | XapaKTepu3yloT XUMUYECKUH,
CTaBJICHMs O  IIpOMC- 3HAHMS npeaduosornuecKuil (Teopus peaduoIornuecKuil (Teopus
XOXKIACHUU KU3HU. akagemuka A. M. Onapuna), akanemuka A. 1. Onapuna),

OMOJIOTMYECKUI U COLMAIbHBIN | OMOJOTMYECKUH U COLUAIbHBIN
3Talbl Pa3BUTUS )KUBOU JTaIbl Pa3BUTUS )KUBOU
MaTepHH. MaTepHH.
56. | HauasbHbie STaInbl OTKpBITHE HOBOTO Onpenemnstor Ornpenensor
Pa3BUTHS KHU3HH. 3HaHUs (bUIIOTeHeTHYECKUE CBSI3U B (buIOreHeTHYECKUE CBSI3H B
JKUBOI1 IPUPOJEC U CPABHUBAIOT | >KMBOW IIPUPOJIE U CPABHUBAIOT
UX C ECTECTBEHHOH HX C €CTECTBEHHOU
KIaccuduKanuen >KuBbIX KiaccuduKamein >KMBbIX
OpPTraHU3MOB OpPraHU3MOB
TEMA41.8. PA3BUTHE KN3HU HA 3EMJIE (3 YACA)
57. | )Kusup B apxeiickyio u OTKpbITHE HOBOTO XapakTepu3yIoT pa3BUTHE XapakTepHu3yoT pa3BUTHE

MIPOTEPO30HCKYIO 3PEI.

3HaHUA

JKU3HU Ha 3eMJIe B apXEHCKYIO
U TIPOTEPO30MCKYIO 3PBI.
OTMeyaroT nepBbIe CIIebI
JKM3HH Ha 3eMJIe; MOsBIIEHNE
BCEX COBPEMEHHBIX THIIOB
0eCII03BOHOYHBIX KHUBOTHBIX,
MIEPBBIX XOPJOBBIX )KUBOTHBIX;
pa3BUTHE BOJHBIX PACTEHUIA.
XapakTepu3yroT MECTO
4eNoBeKa B KHUBOU MPUPOJIE,
€ro CUCTEMaTHUYECKOE
MOJIOXKEHHE B CUCTEME
JKUBOTHOTO MHUpa. OTMeUaroT
TIPU3HAKU U CBOWCTBA
YeII0BEKa, TIO3BOJISIOLIIE
OTHECTH €T0 K Pa3INIHBIM
CHCTEMAaTHYECKUM IpyIIaM
LapCTBA KUBOTHBIX.
OnuceIBarOT CTa UM YBOIOLUH
YyeNIoBeKa: APeBHEHIINX,

JKU3HU Ha 3eMJIe B apXeicKyro
U IPOTEPO30HCKYIO 3PBI.
OTMeqaroT MepBhIe CIEbI
JKU3HU Ha 3eMile; MTOsBIIEHNE
BCEX COBPEMEHHBIX THIIOB
0ecII03BOHOYHBIX KUBOTHBIX,
MIEPBBIX XOPJOBBIX )KHBOTHBIX;
pa3BUTHE BOJIHBIX PACTCHUH.
XapaKkTepHu3yloT MECTO
4eJI0BeKa B XKUBOI IPUPOJE,
€ro CUCTEMaTUYECKOE
MOJIOXKEHUE B CUCTEME
KUBOTHOTO MHpa. OTMeUaroT
MPU3HAKU U CBOMCTBA
YEJI0BEKa, TIO3BOJISIOLINE
OTHECTH €T0 K Pa3IHIHBIM
CHCTEMaTHYECKUM TPyIIaM
LApCTBa JKUBOTHBIX.
OnuchIBalOT CTaZNuU SBOJIIOLUU
4eJIoBeKa: APEBHEHIINX,




JIPEBHUX U MEPBBIX
COBPEMEHHBIX JIIOJICH.

JIPEBHUX U TIEPBBIX
COBpPEMEHHBIX JIIO/IEH.

58. | XKXusup B maneo3oiickyro OTKpBITHE HOBOTO XapaxkTepH3yroT pa3BUTHE XapakTepu3yloT pa3BUTHE
apy. 3HAHMA KM3HU Ha 3emJie B KHM3HU Ha 3emJie B
asIe030McKyo 3py. OTMEYaloT | Maneo3oicKyro 3py. OTMeqaoT
TIOSIBJICHHE CYXOITyTHBIX TIOSIBJICHHE CYXOITyTHBIX
pacTeHuit; BOSHUKHOBEHHE pacTeHuil; BOSHUKHOBEHHE
MTO3BOHOYHBIX (PBIO, MTO3BOHOYHBIX (PEIO,
36MHOBO/IHBIX, 36MHOBOIHBIX,
MIPECMBIKAIOLINXCS ). MPECMBIKAIOIINXCS ).
59. | )KusHp B Me3030MCKyl0 U OTKpBITHE HOBOTO XapaxkTepH3yroT pa3BUTHE XapakTepu3yloT pa3BUTHE
KalfHO30HCKYIO 3PBbI. 3HAHMA KM3HU Ha 3emJie B KM3HU Ha 3emJie B
ME3030MCKYI0 U KalfHO30MCKYI0 | Me3030MCKyI0 U KalfHO30HCKYIO
9pbl. OTMEUAOT MOSBICHNE U 9pbl. OTMEYAIOT MOSIBICHNE U
pacIpocTpaHeHHe pacipocTpaHeHue
TIOKPBHITOCEMCHHBIX PACTCHUH; | MOKPBHITOCEMEHHBIX PACTECHUIH;
BO3HHKHOBEHHE TITHUI U BO3HUKHOBEHHE IITHI U
MJIEKOTINTAIOIINX; TIOSIBIICHHE MJIEKOTIUTAIOIINX; TIOSIBJIICHHE
U pa3BUTHE NPUMATOB. U pa3BUTHE IPUMATOB.
60. | IIpoucxoxneHue Cucremaruzanus PaccmaTpuBaioT n PaccmarpuBaioT
YeIJI0BeKa. 3HAHHH 3a[IOMHHAIOT MOMYJIALHOHHYIO | 3alIOMHHAIOT HOMYJIALHOHHYIO
CTPYKTYpY y Buaa Homo CTPYKTYpY Yy Buaa Homo
sapiens (pacer). sapiens (pacsr).
61. | CpoiicTBa uellOBeKa Kak Cuctematusanus 3HAKOMSATCSA C MEXaHU3MOM 3HaKOMSATCA C MEXaHU3MOM
OMOJIOTHYECKOTO BHIA. pacoobpa3oBaHus, OTMeYast pacoobpa3oBaHus, oTMeYast
3HAHHN €IMHCTBO TIPOUCXOXKJICHNS pac. | €ANHCTBO MPOUCXOXKIICHUS pac.
[IpuBonsr [Ipusonsr
apryMEHTHPOBAHHYIO KPUTHKY | apryMEHTHPOBAHHYIO KPUTHKY
TEOPUH pacu3Ma TEOPHH pacu3ma
PA3JEJI 5. BBAUMOOTHOIUEHUS OPTAHU3MA U CPEJIbl. OCHOBBI OKOJIOI'HA (5 YACOB)
TEMA 5.1. BUOC®EPA, EE CTPYKTYPA U ®YHKIIUU (4 YACA)
62. | Crpykrypa 6nocdepsl. OTKpBITHE HOBOTO @®opMynHpyIOT OCHOBHBIE DopMyIHPYIOT OCHOBHBIE
Kpyrosopor BemiecTs B 3HaHUA TIOJIOXKEHHST YICHHS TIOJIOKEHHUS YUCHHS
MIPUPOJE. B. 1. Bepnanckoro o B. U. Bepnanckoro o
Hcropust popmupoBaHus 6rocdepe. OOBICHIOT ouoctepe. OOBICHAIOT
€0001IIeCTB. HEBO3MOXHOCTh HEBO3MOXHOCTb
CYIIECTBOBAHUS JKU3HU 32 CYIIECTBOBAHUS KH3HU 32
rpaHunaMu onochepsl. rpaHunamMu onocheps.
XapakTepu3yroT KOMIOHEHTBl | XapaKTepu3yIOT KOMIIOHEHTBI
6uocdepsl. Onpenensor 6mocdepsr. Onpenensror
rJIaBHYyI0 QyHKIMIO Onocdepsl | riaBHYyI0 QYHKIHIO Onochepsl
Kak obecrieyeHrne OMOTeHHOTo | Kak o0ecredyeHne OMOreHHOTO
KpPYrOBOpOTa BELIECTB Ha KPYroBOpOTa BELIECTB Ha
IuIaHere. XapakTepu3yroT IUTaHeTe.
OCHOBHBIE KDYTOBOPOTEI:
BOJIBI, YTIIEPOAa, a30Ta,
(dhocdopa u ceprl. O1ieHUBAIOT
3Ha4YeHHE KPyrOBOPOTOB
BEILECTB AJISI CYIIECTBOBAHUS
XKHU3HU Ha 3emiie
63 | buoreoueHo3s u OTKpBITHE HOBOTO Onpenensior U aHamM3UpyoT | . Onpeaensor U aHaIN3UPYIOT

OHOIIEHO3EI.

3HaHUA

TIOHATHUA «OKOJIOTHUA», «Cpeaa

TIOHATHA «OKOJIOTHUA», «Cpeaa




0OUTAHUN), «KIKOCHCTEMAY,
«OHOTEOIICHO3Y, «OHOIIEHO3Y,
«9KOJIOTUYECKAs TTHPAMHUIAY.

OOMTaHUM», KIKOCHCTEMAY,
«OHOTEOIICHO3Y, «OUOLIEHO3Y,
«IKOJIOTHIECKAST THPAMHIJIAY.

64. | Abuornueckue GpakTopbl Cuctematusanus XapakTepH3yroT abuotudeckue | XapakTepusyroT abHOTHYECKHe
cpensl. IHTEeHCHBHOCTD 3HaHUH n Ouotnyeckue GakTopel, Ha n GnoTHyeckue hakTopbl, Ha
JeUcTBUs PaKTOPOB KOHKPETHBIX PUMEpax KOHKPETHBIX IPUMEpax
CpeJbl. JEMOHCTPHPYIO UX 3HAUCHHE. JIEMOHCTPHUPYIO MX 3HAYCHHE.

65 | buormueckue GpakToOpsI CucrtemaTtu3anms XapakTepu3yroT GpopMbl XapakTepu3yoT GOpMBI
cpensbl. 3HAaHUU B3aUMOOTHOLIEHUI MEXAY B3aMMOOTHOLIEHUHN MEXAY
B3aumooTHO1IEHUS opraHu3sMamu. XapakTepU3yloT | OpraHu3MaMy. XapaKTepu3yroT
MEX]ly OpraHU3MaMH. KOMITOHEHTHI OMOLIEHO3a, KOMITOHEHTHI OHOLIEHO03a,

MIEPEYUCIISIFOT IPUYUHBI CMEHBI | MEPEUUCISIFOT IPUYUHBI CMEHBI
Wrorosas 6noneHo30B. DopMyIUpyYIOT 6uoneno308. opMynuUpyOT
MOHHUTOPUHIOBast pa60Ta IpeACTaBJICHUA O LCTAX U MMpEACTAaBJICHUA O LHCTIAX U
Peduexcus CeTsX IMUTaHUSA CeTAX MUTaHMSA
TEMA 5.2. BUOC®EPA U YEJIOBEK (1 HAC)

66. | [IpupomHBIE pecypcH u CucremaTuzanus OnuceIBalOT BO3EUCTBUE OnuceIBatoT BO3/AEUCTBUE

UX UCIIOJIb30BaHHE. 3HaHUH KHBBIX OPraHM3MOB Ha JKMBBIX OPTaHU3MOB Ha

ITocnencrBus
XO3SMCTBEHHOUN pes-
TEJILHOCTHU YeJIOBEKa ISt
OKpYXKaroUleil Cpeabl.

mraHeTy. PackpriBatoT
CYIITHOCTH MPOLIECCOB,
MIPUBOSIIIUX K 00pa30BaHHIO
TOJIC3HBIX HCKOTIAEMBIX,
pa3IuYaT ucyepraeMble U
HeucueprnaemMble PeCypChl.
AHAIM3UPYIOT aHTPOTIOTCHHBIC
(akTOpHI BO3IEHCTBHS Ha
OHOILIEHO3BI, ITOCIIEICTBHUS
XO3SIUCTBEHHOU JIESITCIILHOCTH
YyeJI0BeKa.

wraHeTy. PackpriBatoT
CYIIHOCTb MPOIIECCOB,
MIPUBOAAIINX K 0Opa30BaHUIO
TTOJIC3HBIX UCKOTIAEMBIX,
pasznuyaoT ucuyepraeMbie U
HeucuepnaeMble Pecypchl.
AHANTM3UPYIOT aHTPOIIOTCHHBIC
(bakTOpHI BO3NEHCTBAS Ha
OHUOIICHO3bI, TOCICACTBUS
XO3SICTBEHHOM JIEITEILHOCTH
YyeJI0BEKa.

CucreMa MOHUTOpPUHTA PE3YJIbTaTOB O0YUYEHUS 1O IPEIMETY

KosmmuecTBO NPOBEPOYHBIX H KOHTPOJIbHBIX padoT

Y4eOHas yeTBepPTH KoHnTpoibHbIe
1 monyronue 1
2 monyrojue 1
Hroro: 2

TeMbI KOHTPOJIBHBIX padoT

Ne MoHUTOPUHIOBAs Tema
ypoKa padora
32 Nel OCHOBBI T€HETUKH. 3aKOHOMEPHOCTH




HaCJICACTBEHHOCTH U3MCHYUBOCTHU

65

Ne 2

Nrorosast koHTpobHAs paboTa

KoHTtposbHO-u3MepurensHbie matepuansl. [Ipunoxenue.




