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HOSACHUTEJIBHAS 3AITMCKA

[Iporpamma no yuebHomy npenmerty "buonorus” (nanee - OMONOTHs) HA YPOBHE CPETHETO
obmero obpaszoBaHus paspadboranHa Ha ocHoBe PenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«0O6 obpaszosanuu B Poccuiickoii @Denepaunm»y, OI'OC COO, Konuenuwu npenogaBaHus
yuebHoro npenmera «bHONOTHS» U OCHOBHBIX MOJIOKEHHUH (penepanbHOM padoueil mporpaMMbl
BOCITUTAHMSI.

Yuebnbiii npeamer «buonorus» yroyOnéHHoro ypomHs wu3yudeHust (10-11 xmaccer)
SBJISIETCS. OJJHUM W3 KOMIIOHEHTOB NMpeaMETHOH o0nactu «EcTeCTBEHHO-HAyUHBbIC MPEAMETHD).
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4eOHBIE TPEAMETHI, H3yYaeMble Ha
yrIyOJEHHOM YpPOBHE, SIBIISIIOTCA criocobom auddepeHnuanu oOy4eHusl Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHMsI M MPHU3BaHBl OOECIIEYUTh MPEEMCTBEHHOCTb MEXKIY OCHOBHBIM OOIINM,
cpenHuM OOIUM, CpeaHUM MPOo(ecCHOHANBHBIM U BBICIIMM OOpa3oBaHueM. B To ke Bpews
KaXKJIbIH M3 3TUX Y4eOHBIX IPEAMETOB IOJDKEH ObITh OPUEHTHPOBAH HA MPHOPHUTETHOE PELICHHE
00pa3oBaTeNIbHBIX, BOCIIUTATENBbHBIX U PA3BHBAIOIINX 3a7a4, CBSI3aHHBIX C MpodopueHTaunen
o0y4arImuxcss W CTUMYJIMPOBAHHEM HHTEpPECa K KOHKPETHOH o0JacTH Hay4yHOro 3HAaHUS,
CBSI3AHHOTO C OwWoyoruel, MENWIWHOHN, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WU BOCHHBIM
TEJIOM.

[Iporpamma mo yueOHoMy mpeamery "buosorus” naér npencrapieHue O IeJU U 3a1a4ax
u3yueHust yueOHoro npeamera «buonorusi» Ha yriayOnEHHOM ypOBHE, Onpenenser o0s3aTeabHoe
(MHBapMaHTHOE) MPEOMETHOE COAEpIKaHUE, €ro CTPYKTYPHPOBAHUE IO paslenaM M TeMam,
pacripenesnieHue 1o KJiaccam, peKOMEHyeT MOCIeN0BaTeIbHOCTh H3YUEeHUS Y4eOHOro MaTepuraa
C YY€TOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBsi3€H, JIOTMKM y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTeH ofydvaromuxcs. B mporpamme mo Ouosornu peanu3oBaH MPUHLAI
NPEEMCTBEHHOCTH C HW3y4eHHeM OHOJOrMM Ha YpOBHE OCHOBHOTrO o0mero o0pa3oBaHw,
Omaromapst 4eMy MPOCMATPUBAETCS  HAMPABJICHHOCTh Ha  TOCIEAyIOIIee  pasBUTHE
OMONOrNYeCKUX 3HAHWN, OPHUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHUS], HKOJOTHUECKOTr0 MBIIIEHUS, MPEACTABICHUH O 3J0pOBOM 00pas3e XKM3HH, Ha
BOCITUTaHHE OEpeXHOro OTHOIUEHHWs] K OKpy)Karoledl mnpupomHoit cpeme. B mporpamme mo
Ouoyornu TaKXke IMOKa3aHbl BO3MOXKHOCTU yueOHoOro mpeamera «buonorusi» B peannsanuu
tpedoanuii ®I'OC COO Kk mIaHUPYEeMBbIM JUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pesyibprataM oOy4eHuss W B (OPMHUPOBAHMM OCHOBHBIX BHIOB Y4€OHO-IIO3HABATEIHHOM
NEATEIbHOCTH OOYHYAIOLIUXCS MO OCBOCHHMIO COAEpIKaHUS OHOJOrmdeckoro oOpa3oBaHMs Ha
yYpOBHE CpemaHero odIero odpa3oBaHusl.

YuebHbIil npenMer «bUONOTHs» Ha YPOBHE CpenHero odmero oOpa3oBaHHs 3aBeplIacT
Ouonornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA PaCIIMpEeHUe U yriyOieHne 3HaHUH
oOyJaromuxcss O JKUBOM TPHUPONE, OCHOBAX MOJICKYJSIPHOH UM KJIETOYHOW OHoioruy,
SMOPHOJIOTHH U OMOJIOTUH Pa3BHUTHUS, T€HETHKH, CEJIEKLUH, OMOTEXHOJIOTHH, SBOJIIOLIUOHHOTO
YUEHHsI U SKOJIOTHH.

Uzyuenue yuebnoro npenmvera «buonorus» Ha yriyOJeHHOM ypOBHE OPUEHTHPOBAHO HA
MOATOTOBKY OOYYarOIUXCs K TOCIEAYIOIIEMY TMOJYYEHUI0 OHMOJIOrMYecKoro oOpa3oBaHUs B
BY3aX U OpPTraHU3aLUsIX CpeaHero npodeccruoHanbHOro obpaszoBanus. OCHOBY €ro ConepskaHus
COCTaBJISIET CHUCTEMa OHMOJOrMYECKMX 3HAHMH, MOJYYEHHBIX MPH H3YYEHUH OOyYarOIIMMUCS
COOTBETCTBYIOLINX CHCTEMATUYECKUX pa3fesioB OHMOJOrMM Ha YPOBHE OCHOBHOIO OOIIero
oOpazoBanmst, B 10—11 kiaccax 3T 3HaHUS MOJYYAKOT pa3BUTHE. Tak, paCIIUpeHsl U yriryOJIeHbI
Ouonornyeckne 3HaHUS O PACTEHUSIX, JKUBOTHBIX, rpudax, OakTepusx, OpraHu3Me UeJIOBEKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HH, MAOMOJHHUTENBHO BKJIIOUEHBI OHOJIOTHYECKHE CBENEHUS



MPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOpble MOJKHO HCIOJb30BaThb KaK OPUEHTUPBI IJIs
nocjeayuero Beioopa npodeccun. Bo3MokHa Takke MHTErpanust OMOJOTMYECKHX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSIMH, TIOTyYE€HHBIMU O0YYatOIUMHUCS MPH U3Y4eHUU (PU3UKH, XFUMUH,
reorpaduy U MaTEeMAaTUKH.

Crtpykrypa mnporpammbl 1o ydeOHOMY mpenmety "buonorums" orpaxkaer CHUCTEMHO-
YPOBHEBBIH M 3BOJIOLUOHHBIA MOAXONBI K M3ydeHuro Ouosoruu. COryiacHO MM, H3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JUJIsl )KUBBIX CUCTEM Pa3HOIO YPOBHs OpraHU3aLuy,
SBOJIIOLIMM OPTaHUYECKOrO MHpa Ha 3emje, COXPaHEeHUs OHOJIOTHYeCKOro pPasHOoOOpasws
wiaHetsl. Tak, B 10 kjacce W3y4yarOTCsl OCHOBBI MOJIEKYJISIPHOH M KJIETOYHOH Owuonorum,
SMOPHUOJIOTHH U OUOJIOTHH Pa3BUTHUS, TEHETUKH U CEJIEKIMH, ONOTEXHOJIOTUH U CHHTETHUECKOM
Ouoynorny, akTyaJu3UPYIOTCA 3HAHUS OOy4YaroImMXcsi Mo OOTaHWKE, 300JOTHH, aHATOMUH,
¢dusnonorun venoseka. B 11 kimacce M3y4aroTCsl SBOJIOIMOHHOE yYUEHUE, OCHOBBI DKOJOTHH U
ydeHue o ouochepe.

YuebHblli mnpenver «buonmorus» TpU3BaH OOECNEYUTbh OCBOEHHE OO0yYarOIIMMUCS
OMONOrNYeCKnX TEOpUH W 3aKOHOB, WIEH, NPUHLMIIOB W MPaBWJ, JIEKAIIHX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTHHBI MHpPA, 3HAHWH O CTPOEHHH, MHOTOOOpa3uH u
0COOEHHOCTSIX KJIETKH, OpraHu3Ma, IOMyJSILNH, OWOLIEHO3a, JKOCHCTEMBI, O BBIIAIOLINXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX HCCJICAOBAHUSIX B OHMOJOrMH, MPHUKJIATHBIX AaCMEKTax
Ounonornyeckux 3HaHWHA. [ pa3BUTHS W MOAAEpIKaHUS MHTEpeca oOydaromuxcs K OMONOruu
HapsAy CO 3HAYMTEIBHBIM O0BEMOM TEOPETUYECKOrO MaTeprasia B COJAEPKaHUU MPOrPaMMBI 110
OMOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHHUS W PA3BUTHS TOH WJIM MHOHN
oOmacTi OMOJNIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PELICHHE BAXKHEHUIITHX
OMOJNIOTMYECKHUX U 3KOJIOTHUECKUX MPodiem.

Lenp m3ydenus yueOHoro nmpeamera «buonorus» Ha yriayOnéHHOM ypOBHE — OBJIAJCHHE
O0y4arOIUMHUCS 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHAJIBHONW OPTaHU3allH >KHBBIX CHCTEM
Pa3HOro paHra U NpuoOpeTeHne YMEHUH HCIIOIb30BaTh 3TH 3HAHUA B (POPMUPOBAHUH HHTEpECa
K onpenenéHHol odnactu mpodecCHOHANBHONW NEsITebHOCTH, CBSI3aHHON ¢ OMOJOrHed, Wi K
BBIOOPY y4eOHOTO 3aBeeHHS ISl TPOAOIDKEHNsT OMOIOTHYeCKOro 00pa3oBaHuUsI.

JlocTrokeHe e u3ydeHus: yaeOHoro npenmera «buonorusi» Ha yrinyOnéHHOM ypOBHE
o0ecreynBaeTcs peleHnueM CIeAYOINX 3a1ad:

OCBOEHHE OOYYAIOIUMHUCS  CHUCTEMbl OHOJIOTMYECKUX 3HAaHWH: 00  OCHOBHBIX
OMOJNIOTNYECKUX TEOPHSIX, KOHLENIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IPaBHJIAX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, O CTPOCHMH,
MHOT000pa3uu 1 OCOOEHHOCTSIX OMOJIOTHYECKHX CHUCTeM (KJIETKa, OPraHU3M, IOMYJISILUS, BUJ,
ouoreonieHo3, Ouocdepa); O BBHIIAIOIMUXCS OTKPBITHUSX M COBPEMEHHBIX HCCIEOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYaroImuxcs €  METOAaMH  TO3HAHUS  JKUBOH  TPUPOABL:
UCCIIEIOBATEIbCKIMH METO/IaMHU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KJIIETOYHON OMOJIoruw,
SMOPHOJIOTHH U OHOJIOTHH Pa3BUTHUS, TEHETHKH U CEJIEKIMH, OMOTEXHOJIOTUH U CHHTETHUECKOM
Ouonorny,  MajJeoOHTOJNOTHUH, SKOJOTHMM), METONAMH  CaMOCTOSITEbHOIO  IMPOBEACHUS
Ouonornyeckux wucciaenoBaHud B yabopatopun M B mpupone (HaONrofeHue, H3MEpeHHe,
SKCIIEPUMEHT, MOJIEJINPOBAHHE);

OBJIJICHHE OOYYAIOIIUMHCS YMEHHSIMH. CaAMOCTOATENBHO HAXOIUTh, AHAJIN3MPOBATH U
UCTIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMALIHIO; TTOJIb30BATHCS ONOIIOTHYECKON TEPMHUHOIOTHEN U
CUMBOJIMKOH, VCTaHaBIMBATb CBsI3b MEXAy pa3BUTHEM OHOJOTHM M COLMAJIBHO-
SKOHOMHYECKUMH M 3KOJOTMYECKMMH NpoOJIeMaMu YeJOBEYECTBA;, OLIEHUBATH IOCIEACTBHS



CBOEH [EeSTeNbHOCTH IO OTHOIIEHHIO K OKpPYXKAKoLIeH NPUPOAHOH cpene, COOCTBEHHOMY
3I0POBBIO U 3MIOPOBBIO  OKPY)KAIOUIMX JIFOAEH; OOOCHOBBIBATH M COONIONATH  MEpHI
npoHIaKTUKN WHPEKIHOHHBIX 3a00JI€eBaHUA, MpaBHia MOBEASHHS B PUPOAE B ObeCreueHus
0e30macHOCTH COOCTBEHHOM JKM3HENESTEIbHOCTH B YPE3BbIUANHBIX CUTYAlHAX MPHPOIHOTO U
TEXHOT€HHOTO XapakTepa, XapaKTepU30BaThb COBPEMEHHBbIC HAy4YHBIE OTKPBITUS B OOJACTH
OHOJIOTHH;

pa3BuTHE y 00yUaIOLINXCSl MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIIAOLIUMHCS OTKPBITHAMHU U COBPEMEHHBIMU HCCIIEOBAHUSIMH B OHOJIOTHH,
pemaeMbIMH €0 TpodjieMaMy, METOAOJOrHeld OHOJOrHYECKOro HCCIEOBAHUS, IMPOBENCHUS
SKCIIEPUMEHTANIbHBIX ~ MCCIICOBAHUH, peIleHus OHMOJOTWYEeCKHX 337ad, MOJAEIHUPOBAHUS
Ounonornyecknx 0ObEKTOB U MPOILIECCOB;

BOCITUTaHHE y OOYYarOIMMXCsl [IEHHOCTHOTO OTHOIICHHUS K JKUBOH MPUPOAE B LEJIOM MU K
OTAENbHBIM €€ OObeKTaM U SIBJICHUSM, (OPMHUPOBAHHE 3SKOJOTHUECKOW, TIe€HETUYEeCKOH
IPaMOTHOCTH, OOIIel KyJNbTypbl NMOBEAEHHUS B MPHUPOJE, MHTErPALMH €CTECTBEHHO-HAYYHBIX
3HAHUH,

npuoOpeTeHre O0y4aroIUMICS KOMIIETEHTHOCTH B PALlHOHAILHOM MPUPONOIOIB30BAHUN
(cobmoeHne mTpaBWJI TOBEASHHS B MPHPOAE, OXPaHbl BHIOB, 3KOCHUCTEM, Omocdepsi),
COXpaHEHHH COOCTBEHHOIO 3/I0OPOBBbSl M 3I0POBbSI OKPYKAIOIUX Jonaed (cobmoneHus mep
npodunakTuku  3aboneBaHuii, obecnedeHue ~ OE30MACHOCTH  KU3HENESTENLHOCTH B
Ype3BbIUANHBIX CUTYALUSIX PUPOAHOTO M TEXHOITCHHOTO XapaKkTepa) Ha OCHOBE HCIIONIb30BaHUS
OMONIOrNYeCcKNX 3HAHUH M YMEHUH B MOBCEHEBHON KU3HH,

CO3MIaHME YCJIOBUH [l OCO3HAHHOTO BbIOOpa OOYYArOIIMMHUCS WHAWBUIYAJbHON
00pa3oBaTeNIbHONH  TPAGKTOPHH, CIIOCOOCTBYIOIIEH TOCIEAyIoeMy NpodecCHOoHaIbHOMY
CaMOOIIPEENICHUIO, B COOTBETCTBUM C HHIWBUAYAJIBHBIMH HHTEPECaMU U MOTPeOHOCTIAMU
peruoHa.

OOmiee ymcno 4YacoB, OTBENEHHBIX HAa W3yUeHUE OMOJIOTMU Ha YIIyOJIGHHOM YypOBHE
cpenHero odbmero obpasosaHusi, cocraBnsier 136 waco: B 10 kmacce — 68 yacoB (2 yaca B
Heneno), B 11 knacce — 68 yacos (2 yaca B HEAEIIO).

Otbop opraHM3alMOHHBIX (QopM, METOJOB W CcpencTtB oOyueHuss OuoNorHu
OCYILIECTBIISIETCS C YYETOM CIEHU(HUKH €ro COAep KaHUs M HANpaBIEHHOCTH Ha MPOIOJDKEHHE
Ouonornyeckoro 0o0pa3oBaHUs B OPraHM3ALMUAX CPEAHErO NPO(PECCHOHATBPHOrO U BBICIIErO
obpa3oBaHwsl.

OO6s3aTenbHBIM yCIOBUEM TPU OOY4YEHUH OHOJIOTHH Ha yTiyOJEHHOM YPOBHE SIBIISETCS
MpoBeAeHHe JTadOpaTOpHBIX U mpakTHdeckux pador. Takke ydvactre OOy4arOIIMXCS B
BBIMTOJIHEHUH  TPOEKTHBIX U Y4eOHO-HUCCIEAOBATENbCKUX padOT, TeMaTHKa KOTOPBIX
OTIPENeNACTCS] YUUTENIEM Ha OCHOBE HMEIOIIUXCA MaTepPHATbHO-TEXHHYECKUX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COAEP/KAHUE OBYYEHUA
10 KJIACC

CopmepxaHue mporpaMMbl, BBbIIEJIEHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
roCyAapCTBEHHOM nTorosoit arrecranuu (I'A).

Tema 1. buoJjiorusi Kak HayKa

CoBpemennass 6uosiorusi — KOMILUIEKCHass Hayka. KpaTkash wcTopusi pa3BUTHSI OHOJOTHH.
buonornyeckne Haykn W u3ydaemble UMH Tpobiembl. DPyHAaMEHTANIbHbIC, NMPUKIAIHBIE U
MIOUCKOBBIE HAYUHBIE UCCIIEIOBAHNS B OMOJIOTHH.

3Hauenue Ouojoruu B (HOPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cps3aHHbie ¢ Owonorweir. 3HaueHWe OWONOTMM B  MPAKTHYECKOH
NESTEJIbHOCTH YeJOBEKA: MEIULIMHE, CEeJIbCKOM XO35HCTBE, MPOMBILIIIEHHOCTH, OXpaHe
MIPUPOJBIL.

JeMOHCTpaLul

Ioptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. 'apseii, I.
Menaens, B. . Bepnanckuii, 1. 11. IlaBnos, U. M. Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckutii, Jlxx. Yorcon, @. Kpuk, /1. K. bensies.

Tabmmuer u cxembl: «CBsi3b OMONOTUU C APYTrMMHU HaykamMny, «CucremMa OMOJIOrHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbI U HX H3YYEeHHE

JKuBbie cuctemsl Kak mpeamer u3yderus ouonorun. CBOMCTBA JKUBBIX CUCTEM: €HHCTBO
XHMHYECKOrO0 COCTaBa, JOUCKPETHOCTb M LEJIOCTHOCTb, CJOXHOCTb W YHOPSAOYEHHOCTH
CTPYKTYPBL, ~ OTKPBITOCTb, CaMOOpPraHW3aUus, CaMOBOCIPOU3BEINEHUE, Pa3APaKUMOCTD,
W3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHuzalMd JKUBBIX CHUCTEM. MOJIEKYJISIPHBIA, KJIETOYHBINA, TKaHEBBIi,
OpraHU3MEHHBbIH, MOMYJIALIMOHHO-BUIOBOIA, SKOCHUCTEMHBIN (OmoreoLeHOTHYECKHIA),
ouocdepneiii. I[Ipoueccrl, MpouCXoAsIINe B KXUBBIX cUcTeMax. OCHOBHbIE MPHU3HAKH YKHUBOTO.
’Kuznb kak opma cymecTBoBaHusi Marepun. Hayku, u3ydaromue ;KkuBble CUCTEMBI HA Pa3HbIX
YPOBHSIX OpraHu3aliu.

Nsyuenne xuBbix cucteM. Metoasl Ouonorudeckoil Hayku. Habmonenue, msmepenwue,
SKCHEPUMEHT, CHCTeMaTh3alus, MeTraaHanu3. llonHsATue O 3aBUCHUMOH W HE3aBUCUMOMU
nepemeHHoil. Ilnanuposanue skcnepumenrta. IloctaHoBka u mnposepka rumnore3. Hynesas
rurnore3a. [Tonsrue BoIOOpkH u €€ noctoBepHOCTh. Pazdpoc B Ononornyecknx naHHbX. OLeHKa
JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTAaTOB. lIpUUMHBI UCKAXKEHUs PE3YNBbTATOB HKCIEPHUMEHTA.
IIoHATHE CTATUCTUYECKOIO TECTA.

JeMOHCTpaLun

Tabmuupr u cxembl: «OCHOBHbIE TPHU3HAKK JKU3HWY, «bHomorndeckne CHCTEMBD»,
«CBoiicTBa XKMBOWH MaTepun», «YpOBHU OpraHu3alliy >KUBOH NpUponb, «CTpoeHue KUBOTHON
kneTkn», «TkaHm  KuBOTHbIX», «CHCTEMbl OpPraHOB  YeJIOBEYECKOIr0  OpraHu3May,
«buoreonenosy, «buocdepay, «MeToasl H3yUeHUs KUBOH PUPOIBD».

Obopynoanue: madboparopHoe 00OpyIOBaHUE JIJIsl TPOBEACHUS HAOMIOICHUH, U3MEPEHUIA,
5KCIEPUMEHTOB.

IIpakTuyeckasn padora «lcnonb3oBaHHE Pa3IUYHBIX METOJOB IMPHU U3YUEHUHU >KUBBIX
CUCTEMY.

Tema 3. buosaorust Kierku



Knetka — cTpykTypHO-(QYHKIIMOHABHAS €JUHHULA XKUBOTO. VICTOPHST OTKPBITHSA KIIETKH.
Paboter P. I'yka, A. Jlesenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE MOJIOKEHUS] COBPEMEHHON KJIETOUHOM TeOpUH.

Metoapl MOJEKYJSIPHOH M KJIETOYHOW OHOJOrMH: MHKPOCKONMsS, Xpomartorpadus,
snekTpodopes, METOA  MeYeHbIX aToMoB, nuddepeHnmanbHoe  UeHTpUyrupoBaHUe,
KyJIbTHUBUPOBAaHHE KJIETOK. DJIEKTPOHHAsI MUKPOCKOIIHSI.

JeMOHCTpaLul

IToptpeter: P. I'yk, A. Jlesenryk, T. Illsann, M. Illnefinen, P. Bupxos, K. M. bap.

Tabmuuer 1 cxembl: «CBETOBOW MHKPOCKOID), «DIEKTPOHHBI MHUKPOCKOM», «HcTopwus
Pa3BUTHS METOJIOB MUKPOCKOIIUI.

ObGopynoBaHue: CBETOBOW MHKPOCKON, MHUKPOIpENapaThl PaCTUTEIbHBIX, *KUBOTHBIX HU
OaKkTepUaIbHBIX KJIETOK.

IpakTnyeckas padora «/3yueHue MeTonOB KJIETOYHOW Omosoruu (xpomarorpadus,
anekTpodopes, nuddeperunansHoe neHTpudyruposanne, [ILP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPaMHUKPO3JIEeMEHTHL. Bona u €€ ponb
KaK pacTBOpMUTENs, peareHTa, ydacTHe B CTPYKTYPUPOBAaHMM KIETKH, TEIUIOPEryJsiLuu.
MuHepanbHbIe BEIIECTBA KJIETKH, HX OUOJIOTHYECcKasi poJib. POJib KATHOHOB U AHHOHOB B KJIETKE.

Opranuueckue BelecTBa KJIeTKU. buonorndeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypel OenkoBoi Monekyisel. IlepBuuHas cTpykTypa Oenka, menTHaHAs
CBsi3b. BTOpuuHas, TpeTwdHas, deTBepTUYHAs CTPYKTypbl. [leHaryparus. CpolicTBa OenkoB.
Knaccugukanus 6enko. buosornueckre GyHKINUN OETKOB.

YraeBoael. MoHOCaXapuabl, AWCAXapHIbl, OJUrocaxapuabl U monucaxapunel. OOmuit
IUIAH CTpPOeHus U (U3NKO-XUMHUYECKHE CBOWCTBA YIJIEBOAOB. buonorndeckne (PyHKIUU
YTJIEBOJIOB.

Jlurmpel.  'uapodmmeHO-ruapodobHBle  cBoiicTBa.  Knaccudukamuss  aummmos.
Tpurmunepunsl, Gpocomunuasl, BOCKH, ctepounsl. buonorndeckue Gpynkunn munuaos. O0mue
CBOWCTBa OWONOrMYecKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIYIIPOHULIAEMOCTb.

Hyxneunossie kucinorel. [IHK u PHK. Ctpoenue HykienHoBBIX KuciIoT. HykneoTuasbL
[Mpunmun kommiementapHoctu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoiiHas crnmpas.
Mecronaxoxaerne u ononorndeckue pynkunu JHK. Buget PHK. ®@ynkimu PHK B xietke.

Crpoenue monekynel AT®. Makpospruueckue cBsizu B Mojiekysne AT®. buonoruueckue
¢ynkunn AT®. BoccraHoBieHHBbIE TEPEHOCUMKH, MX (PYHKUMU B KieTke. CeKkBEeHUpOBaHHE
JHK.

CrpyxrypHas Ouonorus: Ouoxumuueckue u OMOPHU3NUECKUE MCCICNOBAHUS COCTaBa U
NPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYJI.

JeMOHCTpaLul

IToptperer: JI. ITonunr, Jdx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
IIpy3unep.

Huarpammsbl:  «Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B  HEXHBOW MPHUPOAELY,
«PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MPUPOAEY.

Tabmmuuer u cxemsl: «llepuomndeckast TabnuIa XUMHYECKHUX 3JEMEHTOB», «CTpoeHue
MOJIEKyJIbl BOmbDY, «BemectBa B coctaBe opraHm3mMoB», «CTpoeHHe MONeKyJnbl Oeikay,
«CTpyKTYypbl OENKOBOH MOJEKyJbD, «CTpOeHHE MOJEKyJ yrieBoaoBy», «CTpoeHHEe MOJEKYJ
aununoBy, «HyknenHosble KucaoTby, «CTpoeHue monekyibl ATD».



ObGopynoBanne: XUMHUYeCKas mocyaa 1 000pyI0BaHUE.

JlaGopaTopnas pa6ora «O0HapykeHHe OEIKOB C TOMOIIBI) KAYECTBEHHBIX PEAKIUID.

JlabopaTopHasi paGora «lccnenoBaHue HyKJIEMHOBBIX KHCJIOT, BBIIEJIEHHBIX U3 KJIETOK
Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHnne u pyHKUHMH KJIETKH

Tunbl KJIETOK: 3yKapHOTHUECKass M mpokapuotrnieckas. CTpyKTypHO-(PYHKLUHOHAIbHBIE
o0pa3oBaHUsI KIIETKH.

CrtpoeHue mpokapuoTmydeckoil kierku. Kierounas crenka Oaktepuil u  apxei.
OcobeHHOCTH CTPOEHUS TeTepoTPOGHON U aBTOTPOHON MPOKAPHOTHUECKUX KJIETOK. MecTo U
POJIb IPOKAPHOT B OMOIIEHO3aX.

Ctpoenne 1 GyHKIMOHHPOBAHUE 3YKapHOTHUECKOH KieTkH. [Inmasmarudeckas memOpaHa
(mnasmanemma).  CTpykTypa Iuta3MaThdeckod MemOpaHbl. TpaHCHOPT BEMECTB uepes
IUIA3MaTHYECKYI0 MeMOpaHy: mnaccuBHbIN (nuddysus, obneruéHHas nudys3usi), aKTUBHBINA
(mepBUUHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). Ilomynponunaemocts MeMOpaHnbl. Pabora
HATPHUI-KAJIMEBOro Hacoca. DHAOLMTO3: MUHOLUTO3, (parounTo3. Jk3ounTo3. Knerounas creHka.
CTpykTypa ¥ PyHKIHMH KIETOUHOW CTEHKH PacTEHHH, rpHOOB.

Hurornmazma. Lutozons. Llutockener. JIpmwkenue murtoruiasmbel. OpraHOuAbl KJIETKH.
OnHomeMOpaHHBIE OpraHOUAbI KJIEeTKH: 3HAora3Matudeckas cerb (JI1C), anmapar I'ombmxkwy,
JU30COMBI, UX CTpoeHHe W (pyHKIUH. B3anmMOCBsI3b OOHOMEMOPAaHHBIX OPraHOWAOB KJIETKH.
Ctpoenne rpanymsipHOoro perukyinyma. CHHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KJIIETOYHBIX
meMmOpaH. ['maakuii (arpanynsapHbIi) sHIOMIIaA3MATHYECKHH peTukynyM. CekperopHas QpyHKLUsS
anmapara l'oapmxu. TpaHCHOpT BeleCTB B KiIeTKe. Bakyonu pacTUTENBHBIX KJIETOK.
Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOMIIBI KJIETKH: MUTOXOHAPUH, rmactuabl. CTpoeHue u GyHKIUU
MHUTOXOHpHHA U TuacTuy. [lepBUyHbIE, BTOPUYHBIE U CIIOJKHBIC TUIACTHIBI (POTOCHHTE3UPYIOLITHX
3YKapHUOT. XJIOPOIJIACTHL, XPOMOIIACTBI, JIEHKOIIJIACThI BHICUIUX PACTEHHUH.

HememOpannbie opranouzs! kieTku CTpoeHne U (QyHKIIMM HEMEMOpPaHHBIX OPTaHOWIOB
kiaetkn. Pubocomer. MukpodunamenTsl. MpleuHble Ki1eTkd. MukpotpyOouku. Krierounsrit
nentp. CTpoeHHe M JABIDKEHHE JKIYTHMKOB W peCHHYEK. MUKpPOTPYOOYKH LHUTOILIA3MBL
LlenTpuons.

Anpo. Obonouka siapa, XPOMaTHH, KapUOIUIA3Ma, SAPBILIKH, UX CTPOCHHE W (PyHKLIUH.
Anepusiii OenkoBblii MaTpukc. [IpoCTpaHCTBEHHOE PACHONOXKEHHE XPOMOCOM B HMHTEpP(ha3HOM
saape. yxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL

Knerounble  BkmoueHus. CpaBHUTENbHAs  XapakTepUCTHKA  KJIETOK  3YKapHOT
(pacTUTENbHOM, KUBOTHOH, TPUOHOI).

JeMoHCTpaL il

IToptperer: K.C. MepesxkoBckuit, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHUECKOH KIeTKm», «CTpoeHHe >KMBOTHOHN
KJIeTKn», «CTpoeHne pacTUTENbHON KieTkn», «CTpoeHne MUTOXOHApUNY, «Sapo», «CtpoeHue
MPOKAPUOTUYECKOHN KJICTKI.

ObGopynoBanue: CBETOBOH MHKPOCKOI, MHKPOIPENapaThl PACTUTENBHBIXK, JKUBOTHBIX
KJIETOK, MUKPOTIPETapaThl OaKTePHUANbHBIX KJIETOK.

Jladoparopuas pabota «M3yueHne CTPOCHUS KJIETOK Pa3TUYHBIX OPTaHU3MOBY.

IpakTnyeckas padora «M3ydeHne CBONCTB KJICTOYHOH MEMOpPAHBD».

JlabopaTopHas pabdora «lccnenoBaHue mnasMoin3a U AEMIa3MOJIN3a B PACTUTENbHBIX
KJIETKaX».



IpakTnyeckas padora «M3ydeHne NBIKEHHUS LIUTOILIA3MBI B PACTUTENIbHBIX KJIETKAX).

Tema 6. O0MeH BemecTB U NPeBpallleHUE YJHEPTHHU B KJIETKe

AcCUMUIISIIHS ¥ AUCCUMILIALUS — JB€ CTOPOHBI MeTabommu3ma. Tumnbl oOMeHa BEIIeCTB:
aBTOTPOpHBIH U  reTepoTpodHBIA. YyacTHe KUCIOpona B  OOMEHHBIX — IpoIeccax.
Oneprernueckoe obecneueHne kieTku: mnpespameHne AT® B oOMeHHBIX mpoueccax.
DepMEeHTATHBHBIA XapakTep peakuuil KIeTO4HOro merabomusma. PepMeHTHI, HX CTPOCHHE,
cBolicTBa W MexaHusM peidctBus. Kodepmentsl. Otnuuns pepMeHTOB OT HEOPraHMYECKHX
KaTalnu3aTopoB.  benku-akTuBaTtopel W OEJIKU-MHTHOUTOPBL.  3aBUCHMOCTb  CKOPOCTH
(bepMEHTATUBHBIX PEAKLINI OT Pa3IMIHBIX (AKTOPOB.

IlepBruHBIl CHHTE3 OPraHUYECKUX BEINECTB B KieTke. PoTocuHTE3. POJb XJ10pONIacTos B
nporecce ¢porocunTeza. CreroBas u TeMHoBast (a3pl. [IpogykruBHOCTh PoTOCHHTE3a. BimsiHue
pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaYeHHe (DOTOCHHTE3A.

XemocunTe3.  Pa3sHooOpasme  OpPraHM3MOB-XEMOCHHTETHKOB.  HUTpH(PUIHpYOIIHE
OakTepuy, jkene300akTepun, cepodaKkTepun, BOJOPOAHbIE OaKkTepun. 3HAUEHHE XEMOCHHTE3A.

Anaspobnble opranusmbl. Buner Opoxenus. [IpogykTer OpoxkeHHs M MX HUCHOJIb30BAHUE
YeJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThI OHOTEXHOJOTHMH U BO30yIUTENH
OonesHent.

AspoOHbIe OpraHM3MBL. JTambl 3HepreTrydeckoro obmeHa. IloaroroBuTenbHBIA STar.
I'mukonu3 — OeCKUCIOPOAHOE PACIETIEHHE TITFOKO3bL.

buonorndeckoe OKHCIeHHE, WM KJIETOYHOE AbIXxaHue. PoJb MUTOXOHIPUIN B MpOLIECCax
Ouonornyeckoro okucieHus. Lluknndeckne peakuuu. OxuciaurenabHOe (GochopunupoBaHue.
[Ipenmymectsa aspoOHOrO myTH OOMEHa BeINEeCTB nepen aHadpoOHBIM. DPPEeKTHBHOCTH
SHEPreTHYECKOro OOMeHa.

JeMOHCTpaLuHl

IMoptperer: Ix. Ilpuctin, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Qurensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmupr 1 cxembl: «D@oTocuHTE3», «DHepreTudeckuil oOmen», «buocwHTe3 Oenkay,
«Ctpoenue pepmenTay, « XEMOCUHTESY.

Ob6opynoBanue: CBETOBOH MHKPOCKOII, 00OPYAOBaHHUE JJIsl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPETapaToB.

JlaGopaTopnass paGora «/3ydyeHue KaTaTUTHYECKOH aKTHBHOCTH (PEepMEHTOB (Ha
NpUMepPe aMHJIa3bl WIIH KaTalla3bl)y.

JlaGopaTtopuas paGora «l3yueHne (HEepPMEHTATHBHOTO pAaCIIECIUICHHUS MEPOKCHIA
BOJIOPOJIA B PACTUTENIbHBIX M KHBOTHBIX KJIETKAX).

JlaGopaTopnas pa6ora «CpaBHeHue porieccoB (POTOCUHTE3a U XEMOCHHTE3a.

JlaGopaTopnas pa6ora «CpaBHeHHE POIIECCOB OPOKEHUS U TBIXAHHSD.

Tema 7. HacneacTBeHHasi MHH(pOpPMALIUA U Peajiu3alud eé B KJIeTKe

Peakunn marpudnHoro cunrtesa. [IpuHIHMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPHYHOTO
cuHTe3a. Peanmsamnusi HacnenactBeHHOW wuH(opmaumu. [eHeTMueckuil KO, €ro CBOKCTBA.
Tpanckpunuusa — matpuusbiii cuHTe3 PHK. IIpuHIMNBI TpAaHCKPUNILIMKY: KOMIUIEMEHTAPHOCTD,
AHTUTIAPAJIIENbHOCTD, ACUMMETPUYHOCTb..

Tpaucusiiust u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocunTese Oenka. YcioBus
ouocunTesa Oenka. Kopnposanue amuHokucnot. Ponb pudocom B GnocunTese Oenka.

Opranmzauusi T€éHOMa y TPOKAPUOT U SYKApUOT. Perynsmust akTUBHOCTH TE€HOB Y
npokapuot. I'mnore3a onepona (®. XKakob, K. Mano). Perynsanust oOMEHHBIX HpPOLIECCOB B
kjeTke. Kinerounslii romeocras.



Bupycer — HekneTounble GOPMBI JKU3HH U 00NUraTHble nmapasutbl. CTpOeHHE MPOCTBIX U
CJIOJKHBIX BHPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupycuble 3a0oneBaHusi 4YenoBeKka, JKMBOTHBIX, pactenuii. CIIMJ[, COVID-19,
COLMAJIbHBIC 1 MEAMIUHCKUE TIPOOJIEMBL

JeMOHCTpaLul

IToptpersr: H. K. Konpuos, 1. . BaHOBCKUI.

Tabmupr u  cxembl:  «buocunTes Oenka», «[eHermueckuii kom», «Bupycom,
«baxrepuodarmy».

IIpakTuueckas padora «Co3gaHue MOAeIU BUpycCay.

Tema 8. 7ZKu3HeHHbIH UK KJIETKH

Knerounsiii nmkn, ero mepwoabl U peryisinus. UHtepdaza u muro3. OcobeHHOCTH
MPOLIECCOB, MpoTeKarInnx B uHTepdase. [loaroroBka kieTku kK aeneHuro. [IpecrHTeTHYECKUI
(TOCTMUTOTHYECKHI), CUHTETHMYECKHH W TOCTCHHTETUYECKUN (MPEMHTOTUYECKHIA) TMEPUOIBI
uHTEepQa3hL

Martpuuneiii  cunte3  JHK -  pemnukauusa.  Ilpunnunsr  perumkanun  JIHK:
KOMILJIEMEHTAPHOCTb, IOJYKOHCEPBATHBHBIA  CHUHTE3, AHTUNAPAUIEIBHOCTb. MexaHusm
perumkaunu  JIHK.  Xpomocombl. Ctpoenne xpomocom. Temomepel U TenoMepasa.
XpoMOocOMHBIH HaOOp KJIETKH — KapHOTHUN. JMIUIOMIHBIA U raruiongHBIA HaOOPBI XPOMOCOM.
I'omonornunsie xpomocoMsl. [1010BbIE XPOMOCOMBL

Henenue knetku — muto3. Ctaguum MUTO3a U MPOUCXOJMALIME B HUX Ipouecchl. Tumbl
MuTo3a. Kapnokunes u qurokuHes. buonornyeckoe 3HaueHUEe MUTO3.

Perymsiumss muToTHMdeckoro 1ukna kietku. [lporpammupyemasi kieTodHas rudenp —
arnonTo3.

Knetouynoe sapo, XpoMOocOMBI, (YHKIIMOHAIbHAS T HOMHKA.

JeMOHCTpaLuHl

Tabmupr U cxembl: «KU3HEHHBI LUK KIETKW», «Mutozy, «CTpoeHHe XpoMOCOMY,
«Pennukanmst JTHK».

ObGopynoBanue: CBETOBOH MHUKPOCKOI, MHUKpompenapaTel: «MHUTO3 B KIETKax KOpEIIKa
JyKay.

JlaGopaTopHasi padota «l3ydyeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».

JIaGopaTopuas pabora «HabmoneHne MHUTO3a B KJIETKaX KOHYHMKA KOpeUIKa Jyka (Ha
TOTOBBIX MHUKPOIIPETapaTax).

Tema 9. CTpoenue u pyHKIHH OPraHU3MOB

buonorndeckoe  pasHooOpasue  opraHusMoB.  OIHOKJIETOUHBIC, KOJIOHHAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBL

OcoOeHHOCTH CTPOEHUS U JKU3HENESTeIbHOCTH OIHOKJIETOYHBIX OpraHm3MoB. bakrepuu,
apXxeH, OIHOKJIETOYHbIE IPUOBI, OJHOKJIETOYHbIE BOJOPOCIH, APyrue nmpoTHcTel. KoJoHnanbHbIe
OpraHU3MBl.

B3anMocBs3b 4acTeil MHOIMOKJIETOYHOIO OpraHu3Ma. TkaHM, OpraHbl U CUCTEMbl OPraHOB.
Opranusm kak equHoe Lenoe. ['omeocras.

Txkann pactenmii. Tunbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs, ITOKPOBHA,
NPOBOZSINAS, OCHOBHAs, MexaHnueckas. OCOOEHHOCTH CTPOEHUs, PYHKUUH M PaCIHOIOKECHUS
TKaHEeH B OpraHax pacTEHH.

TkaHu OKUBOTHBIX M  4YeJloBeKa. THIMbl JKUBOTHBIX TKaHEW: SMUTeIHalbHAaf,
COEAMHUTENbHAS, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpOeHHs, (PYHKLUUH U pacIONOKEHUS
TKaHEeH B OpraHax >KMBOTHBIX U YEJIOBEKA.



Opranel. BereraTusHble 1 reHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4YesnoBeka. @yHKIMN OPraHOB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX KUBOTHBIX. Hapy>kHbIi 1 BHyTpeHHui ckener. CTpoeHue U TUIbl COeIMHEHHUS
KOCTEH.

JIBuokeHHe OpraHu3MoB. JIBH)KEHHE OJHOKJIETOYHBIX OPraHU3MOB. aMEOOUIHOE,
JKITYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3MbI M HACTHUMU.
JIBIDKEHHE MHOTOKJIETOYHBIX KMBOTHBIX U YEJIOBEKA: MbllIeyHast cuctema. Peduexc. CkenerHeie
MBIl U UX padoTa.

IIutanue opranmsmos. Ilornomenue BOABI, YIJIEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB
pacteHussMH. IlurtaHue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKJIETOYHOE MHILEBAPECHHUE.
IIutaHue MO3BOHOYHBIX XUBOTHBIX. OTHesbl MulleBapUTEIbHOrO TpakTa. IluineBapurenabHbie
skenessl. [InmesapuTenpHas cucTeMa 4eI0BeKa.

Jpixanve opranu3MoB. Jlpixanue pactenuil. [Ipixanue xuBoTHbIX. Juddy3us razos depes
NOBEepPXHOCTh KieTku. KoxxkHoe npixanue. JlpIxaTenpHasi MOBepxHOCTh. JKabepHoe M néroyHoe
npixaHue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX W 4YeJOBEKa. JBOJIOLUOHHOE YCIOKHEHHE
CTPOEHHMsI JIETKUX IO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbpHas cUCTeMA 4YeloBeka. MexaHu3M
BEHTHJISILIMM JIETKUX Y NITHI U MIIEKONHUTAIOKX. Perymsauus aprxanus. JlpxarenbHble 00BEMBI.

TpancnopT BewWECTB y OPraHu3MOB. TpPaHCHOPTHBIE CUCTEMbl pacTeHuil. Tpancnopt
BELIECTB y JKUBOTHBIX. KpoBeHOoCHass cucreMa u €€ opraHbl. KposeHOocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepile, KPOBEHOCHBIE cOCyApl M KpoBb. Kpyru
KpOBOOOpAIeHNsl.  DBOJIOLMOHHBIE  YCIOXKHEHHUS  CTPOGHUST  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ peryssius.

Brinenenne y opraHusmos. Brinenenue y pacteHuil. BeineneHue y KHBOTHBIX.
CoxkparutenpHple Bakyonu. Opradel  BeigeneHus. @uubrTpanus, cekpenuss U oOpaTHOe
BCACBIBAaHME KaK MEXaHU3MbI PabOThI OpraHoB BblAeTIeHUs. CBsI3b MTOJIOCTH TeNla ¢ KPOBEHOCHOH
U BBIIEIUTENbHON CUCTEMaMU. BbineneHue y MO3BOHOYHBIX JKMBOTHBIX M 4enoseka. Iloukw.
Crpoenue u pynkiuonuposanue Hegpona. OOpa3oBaHUe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alUTa y OAHOKJETOYHBIX OpraHu3MoB. Cropbl Oaktepuii u
LMCTBI MPOCTENIINX. 3aIlUTa Y MHOTOKJIETOUHBIX pacTteHui. Kytukyna. Cpencrsa naccuBHON U
XUMHUYECKON 3alIUThl. DUTOHLUBL.

3amuTa y MHOTOKJIETOYHBIX >KHUBOTHBIX. IIOKPOBEI 1 X MPOU3BOAHBIE. 3all[UTa OpraHu3Ma
or OonesHeil. MMmmyHHass cuctema uenoBeka. KIeTOUHBIH W TyMOpajbHBIH HWMMYHHUTET.
Bpoxxnénnblii u  npuoOpeTéHHbI  cneunpuuecKuii  UMMYHUTET. Teopusi KIJIOHAJIBHO-
cenexktuBHOro nMmmynutera (I1. Jpnux, ®@. M. beprer, C. Tonerasa). BocnanurenbHble OTBETHI
OpraHu3MoB. Posib BpOXKIEHHOTO MMMYHHUTETA B PA3BUTUN CHCTEMHBIX 3a00JIeBaHHHN.

PazgpaxkumMocTb W peryysnust y OpPraHusMoB. Pa3apaskuMOCTb y  OAHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxumocTs M peryisilius y pacteHuil. POCToBble BelecTsa M HUX
3HAYEHUE.

Heperas cucrema u peduiekTopHast peryjsinust y >KMBOTHbIX. HepBHas cucrema u e€
OTAeNbl. DBOJIOLHUOHHOE YCJIOXKHEHHE CTPOEHHUs] HEPBHOM CHUCTEMBbl Yy >KMBOTHBIX. OTaenbl
TOJIOBHOT'O MO3ra TMO3BOHOYHBIX JKHBOTHBIX. Peduiekc u pedrnexkropnas nyra. besycioBHeie u
YCIIOBHBIE PedIeKChI.

I'ymopanpHas peryiasiuuss M SHOOKPUHHAs CHUCTEMAa >KUBOTHBIX M 4esobeka. JKenessl
SHIOKPUHHOM CHUCTEMBbI W HUX TOpPMOHBL [lelicTBHe TOpMOHOB. B3anMMOCBsS3b HEpPBHOW H
SHAOKPHUHHOM cucteM. [ unoranamo-runodusapHas cuctema.



JeMOHCTpaLul

IToptper: U. I1. I1aBnos.

Tabmuuer u cxembl: «OIHOKJIETOYHBIE BOAOPOCINY, «MHOTOKJIETOUHBIE BOIOPOCIHY,
«bakrepun», «IIpocreiimme», «OpraHel LBETKOBBIX pacTeHui», «CHUCTEeMBbl OpraHoB
MO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TkaHM pacTeHui»,
«Kophuesbie cucrembry, «CtpoeHue crelmst», «CTpoeHHE JUCTOBOH TIUIACTUHKWY», «TkaHU
KUBOTHBIX», «Ckener uenosekay, «llumesapurenbHas cucrema», «KpoBeHOcHas cuctemar,
«/lpixatenbHass cuctema», «HepBHas cucremay, «Koxa», «MpblueyHas CUCTEMay,
«BrimenurenpHas cucrema», «JHIOKpUHHAs cucreMa», «CTpoeHue MbIuLby, «MMMyHUTETY,
«KumeunonosnocTHele», «CxemMa MUTaHUs pacTeHuiD», «KpoBeHOCHBIE CHCTEMbI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufpel», «CTpoeHue miuaHapun», «BHyTpeHHee cTpoeHHe 0XKIE€BOTrO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema ssarymkw», «HepsHas cucrema
npecMbikatouxcs», «HepsHas cucrema nruny», «HepBHas cucTeMa MIIEKONUTAIOLINXY,
«HepsHas cucrema uenosekay, «Peduexcy.

ObGopynoBaHue: CBETOBOH MHKPOCKOI, MHKPOIPENApaThl OJHOKJIETOYHBIX OPTaHU3MOB,
MUKpOIIpenapaThl TKaHel, paKOBUHbBI MOJUIFOCKOB, KOJUIEKLIMM HACEKOMBIX, UIJIOKOXKHX, JKUBbIE
SK3EMILISIPbI KOMHATHBIX PACTEHUH, repOapuy pacTeHUH pasHbIX OTIENIOB, BIAXKHBIE MPEnapaThl
JKHBOTHBIX, CKEJIETBl TO3BOHOYHBIX, KOJUIEKLIMH OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHHE Ui JIEMOHCTPALMM TMOYBEHHOIO M BO3AYIIHOIO TIMTAHUS PAaCTEHHH,
pacuierieHuss Kpaxmaina W OenkoB Tox AelcTBHEM (EepMEHTOB, OOOpyAOBaHHE st
J€MOHCTPALIUU OTBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHHU3Ma AbIXaTeJIbHbIX
JOBUKEHUH, MOJIENIN TOJIOBHOTO MO3Ta Pa3JIN4HbIX KUBOTHBIX.

JladoparopHas pabora «3yueHne TKaHEH pacTCHUIN.

Jladoparopnas padora «M3ydeHne TkaHeH KUBOTHBIXY.

JladoparopHas pabota «/3yueHne OpraHoB LIBETKOBOTO PACTCHHUSI.

Tema 10. PazMmHoOKeHHe U PA3BUTHE OPraHH3MOB

@DopMBbI Pa3MHOKEHHUST OPraHU3MOB. Oecrojioe (BKJIFOYasi BET€TaTUBHOE) U MOJIOBOE. Buibl
6ecroJyIoro pa3sMHOXKEHUsSI: TIOYKOBAHUE, CIIOPYJIALINS, (PparMeHTauus1, KIOHUPOBAHNUE.

ITonosoe pasmuoxenue. IlonoBble kierku, uaum ramersl. Meiioz. Craguu Meiioza.
Ilosenenne xpomocom B Meiosze. KpoccuHrosep. buonornuecknii CMbICI MeH0O3a U MOJIOBOTO
npouecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponbiiueBoe  paszButhe. ['ameroreHe3 y o kuBOTHbIX. [loyoBble  kenesbl
OOpasoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrmepmartoreHe3 u ooreHe3. CTpoeHUE TOJIOBBIX
KJIETOK.

OmuonoTBopeHue U 3MOPHOHANBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OMIOOTBOPEHHUS:
Hapy>KHOe, BHyTpeHHee. llapTenorenes.

WUnnuBuayaspHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DOMOPHOJIOrHUs — HayKa O Pa3BUTHU
opranu3zMoB. Ctaauu 3MOpHOreHe3a >KMBOTHBIX (Ha mpumepe Jsrymku). Jpobnenue. Tumbl
apobnenus. OcoOeHHOCTH IPOOIEHHSI MIIEKOMHUTAOLTNX. 3apOBILIEBbIE JTHUCTKH (FaCTPYIISALINSA).
3aknmagka OPraHOB M TKAaHEM U3 3apONBIIIEBBIX JHCTKOB. B3auMHOe BiMsiHUE YacTei
pa3BUBArOIIErocsi 3apoablma (3MOpUOHaNbHAsE WHAYKUMSA). 3akjagka IUlaHa CTPOEHUs
JKUBOTHOTO  KakK  pPe3yjbTaT HepPapXUYECKHX B3aUMOJCHCTBUNM TIeHOB. BiusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u passurue >xuBOTHBIX. IlocTamOpumonanbHbli mepuon. Ilpsmoe u Hempsimoe
pasBurne. Passutue ¢ meramopdozoM y OECHO3BOHOYHBIX U TO3BOHOYHBIX JKHBOTHBIX.
buonorudeckoe 3HaueHHe NPSMOTO U HENMPSMOIO Pa3BUTUs, UX PACIpPOCTpPaHEHHE B MPUPOJE.



Tunel pocta >KUBOTHBIX. PakTOpbl peryisiiMM pocTa >KUBOTHBIX M uyenoBeka. Craguu
NOCTSMOPHOHAIBHOTO PA3BUTHSI Y JKMBOTHBIX M YeslOBeKa. llepuombl OHTOreHe3a 4YeoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKUE TIPOLIECCHI.

PasmHokeHne u passutue pacrenuil. I'amerodur m crmopodur. Meio3 B KU3HEHHOM
nukie pacreHud. OOpasoBaHue CHop B Tpolecce Meio3za. [ameroreHes y pacTeHUi.
OnlonoTBOpEHHE M pa3BUTHE PACTUTENBHBIX OpPraHu3MoB. JIBOIiHOE OIJIOJOTBOpPEHHUE Y
LIBETKOBBIX pacTeHnid. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbI peryJsiuyi OHTOTE€HEe3a Y PACTEHUHN U )KMBOTHBIX.

JeMOHCTpaLun

IToptpeter: C. I'. HaBamun, X. IlInemas.

Tabmmuer 1 cxembl: «BererarnBHoe pasmMHOkeHHE», « TUIBI 6€CIONIOTO Pa3MHOKEHUS,
«Pa3MHOXeHHE XJaMUIOMOHanbD»y, «Pa3MHOXXeHUe 3BrjeHb», «Pa3MHOXEHHE THIPBDY,
«Meiioz», «Xpomocombl», «l'amerorenesy, «CTpoeHHE SNWLEKIETKH M CIIEPMATO30UAAY,
«OcHoBHBIE cTaauu OHTOreHesza», «lIpsimoe u Hempsimoe pas3BuTue», «Pa3BuTHe MalcKOro
Kykay, «PasButue capaHun», «Passutue narymkw», «/{BOHHOE OMIOAOTBOPEHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OIHOAOJbHBIX U JIBYAOJBHBIX pacTeHui», «KM3HEHHBIH LUK
MOPCKOWM  KamycCTbl», <« Ku3HEHHBIH LMK MXa», <«KU3HEHHBIA LUK NAnoOpOTHUKAY,
«KW3HEHHBIN LUK COCHBIY.

Ob6opynoBanue: CBETOBOH MHUKPOCKOI, MUKPOITPENapaThl SIMIEKJIETOK U CIIEPMATO30U/IOB,
Moznenb «LIuKIT pa3sBUTHS JIATYIIKWY.

JladopaTtopnass pabGora «M3yueHue CTPOEHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenapaTax».

[pakTuueckas padora «BpIsiBICHHE NMPU3HAKOB CXOICTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX».

Jladoparopnas pabdora «CTpoeHHe OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUI.

Tema 11. I'eneTHKA — HAYKA 0 HACJIEACTBEHHOCTH H H3MEHYHUBOCTH OPraHHU3MOB

Hctopust CTaHOBJIEHUS M Pa3BUTUSl TeHETUKU Kak Hayku. Padotel I'. Menpens, I'. ne
@®pusza, T. Moprana. Ponmp OTeuecTBEHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. @ununuenxo, H. B.
Tumodeesa-PecoBckoro.

OcHOBHbIE reHeTHYeCKHe MOHTHUSI U CUMBOJIBL [ OMOJIOrHYHBIE XPOMOCOMBI, aJllebHble
TeHbl, AJbTEPHATUBHBIE NPHU3HAKY, IOMUHAHTHBIA W PELECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepO3UroTa, 4HcTas JUHHS, THOpuael, reHotwr, (eHorun. OCHOBHBIE METOABI T'€HETHKH:
rUOPUIOTIOTHYECKHH, IUTOJIOTMIECKUN, MOJIEKYJIIPHO-T€HETHUECKUH.

JeMOHCTpaLun

IToptpeter: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuios, H. M. Basunos, A. H.
Bbenozepckuii, I'. 1. Kapnieuenko, FO. A. @unumyenko, H. B. Tumodees-Pecosckuii.

Tabmmuel u cxembl: «MeToabl reHeTHKI», «CXEeMbI CKPEIUBAHMS.

JlaGopaTopHas pa6ora «J{po3oduia kak OOBEKT FreHETHUECKHUX UCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. I[lepBeiii 3akoH MeHaenss — 3aKOH €OMHOOOpasus
ruOpunoB nepBoro nokosneHus. Ilpasuno nomuHMpoBaHus. BTopoil 3akoH MeHpens — 3aKOH
pacuiernieHust Mpu3HaKoB. L{uTonornueckue OCHOBBI MOHOTHOPUIHOTO CKpeIluBaHus. I unoresa
YUCTOTBI FAMET.

AHamu3upyroliee  ckpemiuBaHue.  IIpoMexxyTOUHBI ~ XapakTep  HacledOBaHMSL.
Pacmennenne npu3HakoB NPU HEMOJHOM JOMUHHUPOBAHUU.



HurubpunHoe ckpemuBaHue. Tperwit 3akoH MeHzens — 3aKOH HE3aBHCHMOIO
HACJIeIOBaHUS MPU3HAKOB. LluTONOrnuecKkne OCHOBBI TUTHOPUIAHOTO CKPEIIMBAHUS.

Cuernnennoe HacienoBaHue npusHakoB. Padoter T. Moprana. CuemnyieHHOe HacaenoBaHue
T€HOB, HapYyIIEHHE CLETUIEHNUsI MKy F'eéHaMH. XPOMOCOMHasi TEOPUs HACJIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBII MEXaHM3M OINpeAeNeHus Mnoja. AyTOCOMBbI U MOJIOBbIE
XpPOMOCOMBI. ['OMOrameTHelii M rereporaMmeTHblii mnoj. ['eHeTmyeckas CTPyKTypa MOJOBBIX
xpomocoM. Hacnenosannue Npu3HAKOB, CLEIUICHHBIX C TIOJIOM.

I'enorun kak wnensoctHas cuctema. IlneloTponuss — MHOMKECTBEHHOE JEHCTBHE TEHA.
MHOXeCTBEHHBIN ajulennu3M. B3auMopeicTsue HeajuleNbHbIX TI'eHOB. KOMIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eneTnyecknuili KOHTPOJNb pPa3BUTHsl PACTEHUIN, OJKUBOTHBIX M 4YEJIOBEKa, a TaKXke
(pU3NONOTHYECKUX TMPOLECCOB, TMOBEASHHS W KOTHUTHBHBIX (QyHKumid. [eHeTmueckue
MEXaHU3Mbl CUMOHMOT€He3a, MEXaHU3Mbl B3aMMOACHUCTBUS «XO35IMH — TApasuT» U «XO35UH —
MHUKpOOHOM». I'eHeTHUeCKre aCeKThl KOHTPOJISI U M3MEHEHUs HaCJIeICTBEHHON MH(GOpMAIINH B
MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JeMOHCTpaLun

IToptpersr: I'. Mennens, T. Moprasn.

Tabmuuer u cxemsl: «IlepBriii U BTOpOi 3aKoHBI MeHaensy, «Tperuii 3akoH Mennemns»,
«AHanuzupyollee ckpeuiusanue», «HenonHoe nomunuposanue», «CLenaeHHoe Hacael0BaHue
NPU3HAKOB Y Apo30duib, «I enernka nmonay, «Kapuorun yenoseka», «Kapuorun npo3oduisy,
«Kapuorun ntuusy, « MHOKECTBEHHBIN aJienu3my, « B3auMoaencTeie reHoBy.

O0opynoBanue: MONIENb sl NEMOHCTPAIUU 3aKOHOB €IUHOO0pasusi THOPUIOB TIEPBOTO
MOKOJICHHWsI U PACUICIJICHUs] MPU3HAKOB, MOAENb s AEMOHCTPALIMM 3aKOHA HE3aBUCHUMOIO
HACJIEOBAHMs IPU3HAKOB, MOAENb 11 AEMOHCTPALIMK CLEMJIEHHOIO HACAEAOBAHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKponpenapar: «Jpo3opuiar.

IpakTnyeckas pabora «l3ydeHne pe3yJbTaTOB MOHOTHOPHUAHOTO CKPELIUBAHHSA Y
IOPO30(UITBDY.

IpakTnyeckass pabora «l3yueHne pe3yabTaToB IUTHOPUAHOTO CKPELIMBAHUS Y
IOPO30(UITBDY.

Tema 13. 3aKoHOMepPHOCTH U3MEHYHBOCTH

BsanmopetictBue renoruna u cpeasl npu (GopmupoBaHuH ¢peHotuna. M3MEeHYHBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHblE NpPU3HAKU. Buael HU3MEHYUBOCTH!
HEHACJIEICTBEHHAs! U HACJIEICTBEHHAS.

MonudukanoHHass ©3MEHUYUBOCTb. Ponb cpenpl B GOpMHPOBAHUN MOIU(UKALTMOHHON
n3MeHunBOoCcTH. HopMa peaxknmm mpusHaka. BapuarmoHHBINA psig U BapuanmoHHast kpusas (B.
Horanncen). CpoticTBa MOTU(UKALTMOHHOW H3MEHUHNBOCTH.

I'enorunuyeckass u3MeH4YMBOCTh. (CBONCTBA TI€HOTUIIUYECKOW W3MEHUMBOCTH. Buubl
IeHOTUITUYECKON N3MEHYUBOCTH: KOMOWHATHBHAS, MyTALIUOHHAS.

KomOuHaTiBHAs M3MEHYMBOCTh. MeHO03 U TMOJIOBOU MPOLIECC — OCHOBA KOMOMHATUBHOMN
U3MEHYNBOCTH. POJIb KOMOMHATHBHOW U3MEHYMBOCTH B CO3JaHUU M€HETHUECKOTO pa3HooOpas3us
B [IpeAeNIax OJTHOIO BUJA.

MyTanuoHHass W3MEHYUBOCTb. Buapl MyTauuii: TeHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHblE W UHAYLUPOBAaHHbIE MyTalMM. SnepHble U LUTOMIA3MaTHYECKHE MyTaLlUu.
ComaTtuueckue M mnoJsioBble MyTauuu. IIpuduHbl BO3HUKHOBEHUS MyTalui. MyTareHel U HUX
BJIMSIHUE HAa OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOTO Ipoliecca. 3aKOH TOMOJOIMUYECKHX



psinoB B HaciencreeHHoi usmeHumBoctn (H.M. BaBuioB). BHesnepHas H3MEHUHMBOCTH U
HACJIeICTBEHHOCTb.

JeMOHCTpaLul

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabmuuet u cxembl: «Bunbl m3MeHUMBOCTHY, «MOAU(PHUKALIMOHHAS H3MEHYHBOCTHY,
«KoMOuHaTHBHAasT ~ HW3MEHUYHMBOCTDY, «Meiios3y, «OmI0a0TBOPEHHEY, «I"eHeTnveckue
3aboneBaHus YenoBeKka», «Buabl MyTauniiy.

ObGopynoBanue: >kuBble W TepOapHble 3K3EMIUIPBl KOMHATHBIX PACTCHUH, PHCYHKH
(poTorpadun) KUBOTHBIX C PA3TUIHBIMHA BUAAMH H3MEHUYHBOCTH.

JlaGopaTtopnas padora «MccnemoBaHue —3aKOHOMEpPHOCTEH  MOAUDUKAIMOHHOM
U3MEHYMBOCTH. [IO0CTpOEeHHE BapHallMOHHOIO PsiAa U BAPUALIMOHHON KPUBOIY.

IpakTnyeckas padora «MyTtauuu y 1po3o¢puibl (Ha FTOTOBBIX MUKPOITIpENapaTax ).

Tema 14. I'eneTuxka 4eosexka

Kapuorun denosexka. MexnyHapogHas mnporpamma HCCIEAOBAHUS T€HOMAa 4YeJIOBEKa.
MeTonbl U3y4eHUsI T€HETUKH YeJIOBEKA. MeHEaJOrHYeCKUid, OJIM3HEIOBBIN, IUTOTeHETHYSCKHIA,
MOMYJIALIMOHHO-CTATUCTUUECKUN, MOJeKyJIsipHO-reHeTudeckuil. CoOBpeMeHHOe OmpereseHue
TeHOTHIA: MOJTHOT€HOMHOE CEKBEHUPOBAHNUE, TEHOTUNMPOBAHKE, B TOM 4Hcie ¢ nomoubro T11P-
aHanm3a. HacnencreenHble 3a00seBanus yeaoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YeIOBEKa.
Bonesnn ¢ HacneACTBEHHOW MPEAPACHONOKEHHOCThIO. 3HAUYCHUE METUIMHCKONW Te€HETUKH B
NPEAOTBPALICHUN W JICUCHHH TE€HETHYEeCKHX 3a00JeBaHUN dYenoBeka. MeNHMKO-TeHETHYECKOe
KOHCyJbTHUpOBaHue. CTBONOBBIE KiIeTKU. [IOHATHE «T€HETHUECKOro rpy3a». DTHUECKHUE aCleKThl
UCCIIEIOBAHUN B OOJIACTH PENAaKTUPOBAHMS F€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTndeckne (akTOpPbl MOBBILIEHHONH YyBCTBHTEIBHOCTH UEJIOBEKA K (PU3NUYECKOMY U
XUMHYECKOMY 3arpsi3HEHUI0 OKpY’Karolled cpeapl. ['eHeTHueckass MNpeapacrnooKeHHOCTh
YEJI0BEKa K MaTOJIOTHUSIM.

JeMOHCTpaLuHl

Tabmuuer u cxemsl: «Kapuotun uenoBekay, «MeTonbl M3y4eHHUS T€HETUKH YeJIOBEKay,
«['enernueckne 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocraBieHne U aHAIU3 POJOCIOBHON .

Tema 15. Cenexuusi opranHuzMosn

JomecTukanuust M CeNeKIus. 3apOoXKACHUE CEJNIeKUUU U aoMmectukauud. Yuenue H. WM.
Basunosa o LleHTpax MpoUCXOXKAEHUsT U MHOro0Opa3usi KyJIbTYPHBIX pacTeHuil. Poib ceneximm
B CO3JaHMM COPTOB pacTeHUi U mnopox >kuBOoTHbIX. CopT, MNopoaa, WTaMM. 3aKOH
TFOMOJIOTUYECKHUX PSIAOB B HaciencTBeHHOU usMeHunsoctd H. M. BaBuiosa, ero 3HaueHue st
CEJIEKIIMOHHON PadOThI.

Mertons! ceneknMoHHOH paboTel. McKyccTBEHHBIN OTOOP: MacCOBBI M WHAWBHUIYAJIbHBIH.
Otanbl KOMOMHALIMOHHOW cenekiuu. Mcnpitanne npousBoauteneil mo moromctBy. Otbop mo
T€HOTHUITY C IOMOIIBIO OLIEHKH (PEHOTHUIA TIOTOMCTBA U OTOOP IO T€HOTHUITY C TIOMOLIIBIO aHAJIH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METON CeJIEKIHOHHOW padoTel. PamuaimoHHBIN U
XUMHYECKHH MyTareHe3 Kak HWCTOYHHK MyTaUUHd Y KyJbTypHBIX (POPM OPTraHHU3MOB.
Hcnonp3oBaHMEe TE€HOMHOTO pENAKTHPOBAHUS M METOAOB pekoMOumHaHTHbIX JIHK s
MOJIy4EeHUS] UICXOJHOTO MaTepuana Jjisi CENEeKLIUN.

[Monyuenne mnomurionaoB. BHyTpuBumoBas ruOpuamsanms. bnmskopoacTBeHHOE
CKpelLIBaHue, Wi HHOpuanHr. HeponcTBeHHOE CKpelBanue, Wik aytopunuHr. [ereposuc u
ero npuunHbl. cmonb3oBanue rereposuca B cenekuun. OtnanéHHas TUOpUAM3ALIUSL.



[Ipeononenne Oecrutomusi MEKBHUAOBBIX THOPUAOB. JOCTHMIXKEHHS CENEKUUH PpACTeHUH W
JKUBOTHBIX. « 3e1€HAS PEGONIOYUSLY.

CoxpaHeHne U HU3ydeHHE T€HETHYECKHX PECYypCOB KyJbTYPHBIX PACTEHMH M UX JUKHUX
poamMuei uIs CO3aHUsI HOBBIX COPTOB U THOPUIOB CEITbCKOXO3SIICTBEHHBIX KYJIBTYP.

JeMOHCTpaLul

IToptperer: H. M. Basunos, M. B. Muuypun, I'. /1. Kapneuenko, I1. I1. JIykbsanenko, b. JI.
Acrtaypos, H. bopanoyr, J1. K. benses.

Tabmuupr u cxeMbl: «L{eHTPBI IPOUCXOXKACHUS U MHOTOOOPa3usl KyJIbTYPHBIX PACTEHUID»,
«3aKOH TOMOJIOTHUECKUX pPSAJOB B HACIEACTBEHHOW H3MEHYMBOCTHY», «MeToapl cenexkuuny,
«Otnanénnas rubpuamsanysy, «MyTareHes».

JlaGopaTopHasi pabora «/3yueHre cOpTOB KyJbTYpPHBIX PacTeHMH M MOPOJ JOMAIIHUX
JKUBOTHBIX».

Jladoparopuas pabora «3yueHne METOIOB CEJICKIIUN PACTCHHID.

IIpakTuueckas padora «IIpuBuska pacTeHuiD.

Jkckypeust «OCHOBHbIE METOIBI M JIOCTHIKEHMSI CEJIEKIIUN PACTeHWUH M KMBOTHBIX (HA
CEJIEKI[MOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOHCIBITATENbHbIA Y4aCTOK, B TEIUIMYHOE
XO3SICTBO, B JTA0OPATOPHIO arpOyHUBEPCHUTETA UIIH HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHsI H CHHTeTHYeCKasi 0HoJ10rus

OOBexTh, MCIONB3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJBTYPBI,
MHKPOOPTAHU3MBI, HX XapakTepUCTHKA. TpagulrioHHass OHOTeXHOJOrus: xJjeboredyeHue,
MOJIy4€HHE KUCIIOMOJIOUHBIX MPOAYKTOB, BHHOAEIHE. Mukpoduonorudeckuii cuate3. OOBEeKTHI
MHUKpPOOHONIOrn4ecKnuX TexHonoruil. [IponsBoncTBo Oenka, aMUHOKHUCIOT U BHTAMHHOB.

Cozpanne TeXHOJNOTMH M MHCTPYMEHTOB  IIeJIEHANpPaBJE€HHOTO  M3MEHEHUs U
KOHCTPYHMPOBAHUsI T€HOMOB C LIEJIbIO MOJyUYeHUs1 OPraHU3MOB U UX KOMIIOHEHTOB, COZlepKalluX
HE BCTPEUANOIIUECS B MPUPOAE OMOCHHTETHYECKHE Ty TH.

Knerounas unxenepus. MeTonbl KyJabTypbl KJIETOK M TKaHEH PACTEHUNH W *KUBOTHBIX.
Kpunobanku. Comarndeckas rubpuamzauus ¥ coMaTHUecKuil smOpuoreHes. lMcmonb3oBaHue
ralyiOuaoB B CENeKUHMHM pacTeHuil. MCcKycCcTBeHHOe OmIoAoTBOpeHue. PexoHCTpykuus
SIMLIEKJIETOK U KJIOHUPOBaHHE )KUBOTHBIX. MeTOM TpaHCIIJIaHTALUU SIfiep KJIETOK.

XpOMOCOMHas1 U IeHHass UHXeHepus. MCKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYUPOBAHHUE
pexomOnHanTHBIX JIHK. JlocTikeHHst M MepCrneKTUBbl XPOMOCOMHON U T€HHOW HWHXKEHEPHH.
DKOJIOrHYeCKHe U 3THYECKHUE POOIeMbl FTeHHON HHKEHEPHH.

MennumHckue ouorexnonoruu. Iloctrenomuas mudposas menunuHa. [TLP-grarHocTuka.
MeTabonOMHBIH aHaJIN3, TEHOLEHTPUIECKUN aHAJIM3 IPOTEOMa YEIOBEKa AJISl OLIEHKH COCTOSTHUS
ero 310poBbs. Mcnonp3oBaHWe CTBOJOBBIX KJIETOK. TapretHas Tepanuss paka. 3D-
OnommH)keHepusi IJIs1  pa3padoTku  (PyHOAMEHTANIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOIUH,
CO3MIaHMsI KOMIUIEKCHBIX TKaHEH COYeTAaHHEM TEXHOJOTHi TPEXMEPHOro OUONPHUHTHUHTA U
ckaddonanHra 1 peeHns 3a1a4 NepCOHANTN3HPOBAHHON METULIHBI.

Co3maHne BEKTOPHBIX BAKLHMH C LENBbIO OOecredeHnss KOMOWHUPOBAHHOHM 3aIIHUTBHI OT
Bo3Oynuteneii OPBU, ycraHoBieHHEe MONEKYJISPHBIX MexaHU3MOB (yHKIHOHUpoBanus PHK-
COZEPIKALINX BUPYCOB, BBI3BIBAIOIINX 0CO0O OMacHbIE 3a00JIEBAaHHS Y€JI0BEKA U JKUBOTHBIX.

JAeMOHCTpaLuHl

Tabmuuer u  cxemel: «McCnonp30BaHWE  MUKPOOPTaHM3MOB B MPOMBIILIEHHOM
MpOoU3BOACTBE», «KieTouHas nnxeHepus», «I'eHHas UHKeHepUs.

JlaGopaTopuas padora «3yyeHrne 0ObeKTOB OMOTEX HOJIOTHI.

IIpakTuueckas padora «IlonyueHne MOJIOYHOKUCIBIX IPOAYKTOBY.



IKCcKypcusl «BMOTEXHONOMNS - BaKHELLIAs NPOM3BOAMTENbHAA CUla COBPEMEHHOCTM (Ha
BMOTEXHO/IOrMYECKOE MPOM3BOACTBO)».

11 K/TACC

Tema 1. 3apoXkaeHue 1 pasBUTUE 3BOJTIOLNOHHbBIX NPeACTaB/IeHNIA B 61M010r K

JBonouUMoHHaa Teopua Y. AapsuHa. [NMpeanocbliKM BO3HUKHOBEHUA AapBUHN3MA. XKN3Hb
N Hay4Hasa aeatenbHocTb Y. [lapBuHa.

Opwxywive cunbl  3sonouun  Bugos no Y. JapBuHy (BbICOKas WHTEHCUMBHOCTb
Pa3MHOXEHUS OpPraHM3mMoB, Hac/eCTBEHHas W3MEeH4YMBOCTb, 6Gopbba 3a CyLecTBOBaHME,
€CTECTBEHHbIN 1 UCKYCCTBEHHbIA 0TOOP).

OdopmneHmne cCUHTETUYECKOW Teopum aBontoumn (CTI). HeinTpasbHas Teopusi 3BOOLUN.
CoBpemeHHas 3BOJIOLUMOHHAA B1onorus. 3HayeHne 3BOJIOLUOHHON Teopun B (POPMUPOBaHN
eCTECTBEHHO-Hay4YHOW KapTWHbI MUpa.

JeMoHcTpauumn

MopTpeTbl: ApuctoTens, K. JInHHen, XK. B. lamapk, 3. XK. CeHT-Unep, XK. KioBbe, Y.
[apsuH, C. C. Yetsepukos, N. L. LLimanbrayseH, k. XongeiH, [. K. benses.

Tabnmupbl N cxembl: «Cuctema >xumso npupogsl (No K. JIMHHEK)», «JTeCTHULA XMBbIX
cywects (no Jlamapky)», «MexaHn3M (HOpMMPOBaHUS MNPUCMOCOGMEHNIA Yy pacTeHUn un
XUBOTHbIX (MO JlTamapky)», «KapTta-cxema MapLupyta nytewlectsms Y. [apsuHa», «<Haxogku Y.
[apBuHa», «®dopmbl 060pbObI 3a CyllecTBOBaHMe», «[lopodabl rony6ei», «MHoroobpasme
Ky/IbTYPHBIX POPM KanycTbi», «1opoabl JOMALLIHMX XXMBOTHbIX», «CXema 06pa3oBaHMst HOBbIX
BugoB (no Y. JdapsuHy)», «Cxema COOTHOLLUEHMS ABWXKYLUMX CWUI 3BOMOLMKY», «OCHOBHbIE
MOMIOXKEHNS CUHTETUYECKOI TEOPUN 3BOTHOLUNY.

Tema 2. MUKp0o3BoNoLMA 1 eé pe3ynbTaTbl

Monynauma Kak 3neMeHTapHas efuHuua ssonoumn. CoBpemMeHHble MeTOAbl OLEHKM
reHeTUYeCcKoro pasHoo6pasuns 1 CTPYKTYpbl NONynsunid. i3meHeHne reHOOHAa Nonynsumm Kak
3/1eMeHTapHOe 3BOJIOLMOHHOE fABfeHMe. 3aKOH TeHeTU4ecKoro pasHosecus K. Xapau, B.
BaiiH6epra.

AnemeHTapHble (aKTopbl (4BWXKYLLME CWU/bI) 3BOMOLMKW. MyTaunOHHBIA  npoLecc.
Komb6rHaTnBHas



Ponp »BOsronMoHHON Ouoyoruu B pa3pabOTKe HAyYHBIX METONOB COXPAHEHUs
O6uopaznooOpasus. MUKPOIBOJIOLMS W KOIBOJIOLMS MApa3sHTOB U HMX X035€B. MeEXaHH3MBI
(hopMUPOBaHHS YCTOWIUBOCTH K aHTUOMOTHUKAM U CIOCOOBI OOpbOBI ¢ HEll.

JeMOHCTpaLul

IToptperter: C. C. Yersepuxos, . Malip.

Tabmmuer u cxemsl: «MyTalMOHHAS U3MEHUNBOCTLY, «I1OMyJISIIMOHHAs CTPYKTypa BUAAY,
«CxemMa mposiBjeHHs 3akoHa Xapau—BaiinOepra», «JIBIKyIIue CHIJIBI  3BOJIOLHNY,
«DKOJIOTHYECKasT M30JSIIMs TOMyJSIIUA  ceBaHCKOH (Qopenm», «l'eorpaduueckass H30JSIIUSA
JVCTBEHHHLIBI CHOMPCKON M JIMCTBEHHULIBI HaypCKoi», «IlomynsanuoHHbIe BOJHBI YHCICHHOCTH
XUIIHUKOB M JKepTB», «Cxema IefCTBHs eCTeCTBEHHOro otdopa», «®Popmbl OOpbOBI 3a
CYLLIECTBOBAHUEY, «HpycTpruanbHbIi MEJIAHU3MY, «Kusble HCKOMAEMBIEY,
«IlokpoBUTENbCTBEHHAs OKpacka »XUBOTHbIX», «llpenympeskparomasi okpacka >KHBOTHBIXY,
«®uznonorudeckue agantauum», «IIprcnocobieHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepuun Buna», «Bugbel-nBoiiHukmy, «CtpykTtypa BHma B mnpupoxe», «CrocoObl
BunooOpazoBanms», «leorpaduueckoe  BHOooOpa3zoBaHHWE TPEX  BHUIOB  JIAHIBILICH»,
«JxoJyoruueckoe BHA0OOpazoBaHne BHAOB cHHULY, «l[lommmnouasl pactenmit»y, «KamycTHo-
peneyUHbIi THOPUI.

ObGopynosanne: repbapun pacTeHHid, KOJUIGKLIUN HACEKOMBIX, dydelia MTHUI] U 3BEpPeH C
NpUMepaMH Pa3JIMYHBIX MPHUCIIOCOONICHHI, Yydesia NTHI M 3Bepei pa3HbIX BHIOB, repbapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BaBLIMXCS PA3IMYHBIMU CITOCOOAMH.

JIaGopaTopHasi pa6oTa «BbIsSBJIeHIE H3MEHUUBOCTH y 0COOEH OTHOTO BUIAY.

JlaGopaTopnas paGora «lIpucnocoOneHuss OPraHU3MOB M UX OTHOCHUTEJIbHAS
EIeCO00Pa3ZHOCTDY.

JlaGopaTopnas pa6ora «CpaBHeHHE BUIOB MO MOP(OIOrHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJioLus U €€ pe3yJabTaThbl

MeTtonb! u3yueHus: Makpo3BooLMK. I1aneonTonornyeckiue MeToAbl H3y4€HUs 3BONIOLMH.
ITepexonubie GopMBI B GUITOTEHETHUECKUE PSIAbI OPTAaHH3MOB.

buoreorpagpuyeckne meronel uzydeHus somonmu. CpaBHeHue ¢uopbl u  (payHbI
MaTepHKOB U OCTPOBOB. buoreorpadudeckue obnactu 3emian. BUnbI-SHIEMHUKHT U PEITUKTHI.

OMOpPHONIOTHYECKHE U CPABHHUTEIBHO-MOP(OIOrHIeCKre METOIbl MU3YUYEHHs HBOJIFOLIHH.
I'eneTnueckue MexaHHU3Mbl 3BOJIIOLIMM OHTOT€HE3a M TOSBIEHUS 3BOJIIOLMOHHBIX HOBLIECTB.
I'omonoruuHele U aHanoruyHble oprasel. PyaumeHTapHble Opranbl U aTaBU3MbL. MoJieKyJIspHO-
reHeTHYeCKHe, OHOXMMHYECKHEe M  MAaTeMaTHYeCKHE METOABbl HM3YYCHUS  SBOJIOLHH.
I'omonoruuneie renbl. COBpeMEHHBIE METOIbI IOCTPOCHUS (PUITOTC€HETHUECKUX AEPEBBEB.

XPpOMOCOMHBIE MyTallMH U HBOJIFOLIMSI TEHOMOB.

OO01ue 3akoHOMepHOCTH (TTpaBmiia) SBOMIOINH. HeoOpatuMocTh 3BOMONMH. ATaNTHBHAS
panuanus. HepaBHOMEpHOCTb TEMITOB 3BOJIIOLIUH.

JeMOHCTpaLul

IToptpete: K. M. bap, A. O. Kosanesckuii, @. Mrosnep, J. I'exkens.

Tabmuipr 1 cxeMbl: «DUIOTEHETUYESCKUH Psi JIOMAAN», KAPXEONTEPUKCY», «3Bepo3yObie
smepe», «Cterouedansry, «Punnodpurer, «CemeHHble ManopoTHUKW», «buoreorpaduyeckue
30HbI 3emnny, «Jlpeiip koHTUHEHTOBY», «PemukTey, «HadanmpHble cTamuu >MOPHOHAIBLHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «l'OMONOrMYHBIE M  AHAJIOTUYHBIE  OPTaHbY,
«PynumeHTB), «ATaBH3MBDY, «XpOMOCOMHBIE HAOOpBHI HeNOBEKa W MIMMMaH3e», «l JaBHBbIE
HAIPaBJICHUS 3BOIIOLUNY, «O01I1e 3aKOHOMEPHOCTH SBOJTFOLIUI.



OOGopynoBanue: KOJJIEKIHMH, TepOapuu, MYJSDKH HMCKOMAEMBIX OCTAaTKOB OPTaHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYAUMEHTapHBIX OPraHOB M aTaBU3MOB, KOJJIEKLIUU
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue u pa3BuTHe JKHM3HH Ha 3emJie

Hayunble rumore3sl NMPOMCXOXKACHUS >KU3HH Ha 3emuie. AOMOreHe3 W MaHCIEPMUSL.
JloHay4HbIe TIPENCTABICHUS O 3apOXKISHUH JKU3HU (KpealuoHu3M). [HWmore3a MOCTOSHHOTO
caMO3apOKJeHus KU3HU U e€ onposepxkeHue onbitaMu @. Peny, JI. Cnannannany, JI. Ilacrepa.
[IpoucxokaeHne )KU3HA U aCTPOOHOJIOTHSI.

OcCHOBHBIE 3TaIbl HEOPraHUYECKOH 3BoMOIMH. 1 [TaneTapHast (reosorundyeckast) 3BOFOLHUS.
Xummueckasi 3BOMIOUMA. AOMOTEHHBIH CHHTE3 OPTaHUYECKHX BEINEeCTB M3 HEOPraHHYECKHUX.
Omeir C. Muyepa u I'. FOpu. OOpa3oBanue mnojumepoB u3 MoHOMepoB. KoarepsaTHast
runore3a A. WM. Omnapuna, rumore3a mnepuyHoro Oympona JIx. XonpeiiHa, reHeTHUYecKas
runore3a . Mémnepa. Pubosumbr (T. Yexk) u rumoresa «mupa PHK» V. T'unbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u Meronpl e€ wusydeHus. lckomaemble oOpraHudeckue OCTaTKH.
I'eoxponomorust u e€ wmerompl. OTHOcuTeNnbHasT W aOCONIOTHAsT  T'€OXPOHOJIOTHS.
I'eoxpoHonornyeckas mKana: 30HbL 3Pbl, MEPUOJBL, FTIOXH.

HauanbHble sTanel opranuueckoil somouuu. IlosiBieHne u 3BOMIOLUS MEPBLIX KJIETOK.
Opomounss Metadonu3Ma. Bo3HMKHOBeHHE mepBbIX SkocucTeM. COBpEMEHHbIE MUKPOOHBIE
OMOTUIEHKM Kak aHajor mnepBbix Ha 3emue coodmectB. Ctpomaronutel. IIpokapuotsl u
SYKapHUOTBL

[Ipoucxoxnenne 3ykapuoT (cumMOMOreHe3). DBONOLMOHHOE NPOUCXOXKICHHE BHUPYCOB.
IIpoucxoxxaeHne  MHOTOKJETOYHBIX  OpPraHu3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYyIII
MHOTOKJIETOUYHBIX OpPraHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIOLMH BbICIINX pacTeHuil. OCHOBHBbIE apoMOp(O3bl PACTEHHIA.
Bexon pactenuii Ha cymy. IlosiBieHuMe CHOpPOBBIX pACTEHHH W 3aBOEBAHME HMM CYIIMU.
CemenHble pactenus. [IponcxoxaeHne BETKOBBIX PAaCTEHUH.

OCHOBHBIE 3Tambl 3BOJIIOLHUU JKUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bl JKUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX THIOB. [lepBrie XOpaOBBIE
*KUBOTHBIE. JKH3HB B BOME. DBOMIOIUS O3BOHOUHBIX. [Ipoucxoxaenne ampuOnil U penTHIINN.
[MpoucxoxkaeHne muekonuTarommx W nrum. [lpuHmmn kimoueBoro apomopdosza. OcBoeHue
0eCro3BOHOYHBIMHU 1 ITO3BOHOYHBIMU JKMBOTHBIMH CYIIH.

PazBurtne >xu3Hu Ha 3emMJie 1O 3paM U MepuoAaM: apxei, MpoTePO30i, MaNeo30i, ME3030H,
kaiiHo30i. OOmass xapakTepuCTHKa KJIMMaTa W Teosiorndeckux mnponeccos. IlosiBieHune u
pacuBeT XapaKTePHBIX OPraHU3MOB. YTIIeOOpa3oBaHHE: €ro YCIOBHS W BJIMSHHE HA Ta30BBbIN
cocTaB aTMoc(hepsl.

MaccoBrle BbIMUpaHMsI — 3KOJIOTMUYECKHe Kpu3HcChl mpouuioro. IlpuunHsl U cinenctsus
MacCOBBIX BbIMUpaHUil. COBpPEMEHHBIH 3KOJOrMYeCKHi Kpusuc, ero ocobeHHoctu. IIpobnema
COXpaHeHUs1 OMopa3HoOOpasust Ha 3emie.

CoBpeMeHHas1 cucTeMa OpraHudeckoro mupa. [IpuHUMIBI KiIacCH(pUKALUN OPTaHU3MOB.
OcHoBHbIE cHCTeMaTH4YeCKe IPYIIbl OPraHU3MOB.

JAeMOHCTpaLuHl

[Moptperst: @. Penu, JI. Cnannanuanu, JI. Ilactep, . U. Meunukos, A. 1. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabmuper u cxembl: «Cxema onbita @. Pequy, «Cxema ombita JI. [TacTepa mo u3yueHuro
camozapokaeHust kusHm», «Cxema onbita C. Musmnepa, I'. IOpu», «9tanel HeopraHuueckoin



sBomoLn», «I'eoxpoHonoruyeckas mkana», «HadanbHble 3Tanbl OpraHUYecKON 3BOJIOLUNY,
«Cxema oOpa3oBaHMs 3YKapHOT MNyTéM cuMOHoreHesa», «CucremMa KHBOH NPHUPOIBD»,
«Ctpoenue Bupyca», «Apomopho3bl pacTermity, «PuHHOGUTEY, «OIHOKIETOYHBIE
BoAOpocin», «MHOrOKJIETOUHbIe BoOmopocany, «Mxuy», «llanopotHukmn», «I'0J0CEMEHHbBIE
pacteHus»», «OpraHbl LBETKOBBIX pacTeHuit», «Cxema pa3BUTHS JKUBOTHOTO MHUpPay,
«Apomopdo3bl  KHBOTHBIXY, «lIpocreiimme», «KumeyHononoctHeie», «llnockue depsuy,
«YUNeHUCTOHOTHEY, «PpIOBIY, «3eMHOBOIHBIEY, «IIpecmbikarommecs», «lItunpby,
«Mnexonuraromuey, «Pa3Butue KU3HM B apxeuckou ospe», «Pa3BuTue OKM3HU B
MPOTEPO3OHCKON 3pe», «Pa3BUTHE KU3HU B TNaJEO30UCKON spe», «Pa3BuTHE KU3HU B
Me3030iickoil ope», «Pa3Butue KU3HHM B KaliHO30HCKOM »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUPa».

ObopynoBanue: repbapuu pPacTeHUH PA3IUYHBIX OTHAEJIOB, KOJJIEKLUHA HACEKOMBIX,
BJIAKHbIE IpenapaTbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKLIMU HIJIOKOXKUX, CKEJIETbI
MO3BOHOYHBIX JKUBOTHBIX, 4yueja NTULl U 3Bepel, KOJUIEKLUH OKAMEHEJIOCTEH, IOJIe3HbIX
HCKOMAeMBbIX, MYJISPKH OPraHUYECKUX OCTAaTKOB OPraHU3MOB.

BupryanbHas JjaboparopHast padora «MopenupoBaHue omnbitoB Musepa—tOpu mo
U3yUYEHHIO a0MOT€HHOr0 CHHTE3a OPTraHUYECKUX COSIUHEHHH B IEPBUYHON aTMochepe».

Jladoparopnass padora «M3ydeHne M OMUCAHUE HCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

IpakTnyeckass pabora «lI3yueHne ocOOEHHOCTEH CTPOEHUS PACTEHHH Pa3HBIX
OTJEJIOBY.

HpakTnyeckas padora «M3ydeHne ocOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHBOTHBIX.

Tema S. IlpoucxoxkaeHue 4e10BeKa — AHTPONOIeHe3

Pasnensl 1 3a7aun aHTpONONOruu. MeTosbl aHTPOTIOIOTHH.

CraHOBJIeHUE TpEACTaBIEHUII O MPOUCXOKIAEHUM uejoBeka. PennruosHble BO33pEHUS.
CoBpeMeHHbIE Hay4YHbIE TEOPHH.

CxoncTtBo uyenoBeka C  JKUBOTHBIMU. (CucTeMaTHUecKOe TMOJOXKEHHE  4eJOBeKa.
CBugerenpcTBa CXOACTBA YEJIOBEKA C JKMBOTHBIMH. CPaBHUTEIBHO-MOP(OIOrHUYecKHe,
sMOpuonoruueckue, (HU3NOJOro-OMOXUMUYECKHe, MoBeAeHueckne. OTauYMs YeJoBeKa OT
JKUBOTHBIX. IIpsSMOXOK/IeHHE W KOMILIEKC CBA3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE I'OJOBHOIO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

Hpmwkymme  cunbl  (pakTtopel)  aHTpomoreHesa:  OMOJNIOTMYECKHE,  COLMAJIbHBIE.
CooTHoleHne ONONOTHUECKUX U COLIHANBHBIX (PaKTOPOB B AHTPOTIOT€HE3E.

OcCHOBHBIE CTaIUH aHTPONOreHe3a. PaHHME YenoBekooOpa3Hble 00e3bsiHbI (POKOHCYIIBI)
U paHHUE TIOHTH/BI — OOIINE TMPEAKH YeIOBEKOOOpa3HbIX 00€3bsIH U JIFOACH. ABCTPAJIONUTEKH —
JIBYHOTHE MpEAKU Jtoaeil. UenoBek yMesbli, MepBble M3rOTOBJEHUS OpyAuil Tpyaa. Yenosek
NPSMOXOSAIINNA W TEPBbIA BBIXON JIOAeH 3a mpenensl Adpuku. Yenosek reinenbOeprckuii —
oOmmuii mpeaoK HeaHAEPTANTbCKOTO YEIOBEKA U YeJIOBEKa pa3yMHOro. UenoBek HeaHaepTaaIbCKUH
KaK BHJ JIIOAEH XOJOJHOTO KJMMara. YenoBek pa3syMHBI COBPEMEHHOIO THIA, NEHHCOBCKUMI
YeJIOBEeK, OCBOCHHE KOHTHHEHTOB 3a npeneiaamMu Adpukn. [laneorenernka u najseoreHOMHUKa.

DBOMOLMS COBPEMEHHOTO YesloBeKa. ECTecTBeHHBbIH OTOOpP B MOMyISILMSAX YEJOBEKaA.
MyTanuoHHbIH npouecc u nosuMopdusm. TlonmynsuoHHbIe BOJHBI, Apeii(h reHOB, MUTpaLus
«3¢p ekt ocHOBaTENS» B MOMYJBSILHUAX COBPEMEHHOTO UEJIOBEKA.

Uenoseueckue pacel. Ilonstue o pace. bonpmme pacel: eBponeoupHas (eBpasuiickas),
aBCTpajio-HerponaHasl (SKBATOPHANIbHAS), MOHTOJIONIHAS (A3MaTCKO-aMepUKaHCKas). Bpems: u
NyTH paccelieHuss 4eyjoBeka 1Mo IulaHere. EnuHcTBO 4yenoBedeckux pac. Hayunas



HECOCTOSITENIbHOCTh ~ pacu3Ma. IIpucrmocoOJeHHOCTh  4enoBeKa K PasHbIM  YCJIOBHUSIM
OKpyKaromel cpenbl. BiusiHne reorpaduueckoii cpenbl u npefia reHOB HA MOPQOJIOTHIO U
(PU3MOJIOTHIO YEeIOBEKa.

MexXIuCUUIIMHAPHBIE METOAbl B (U3MUeCKOl (OMOJNIOTUYECKOW) aHTPOIOJIOTHH.
OBOJIOLMOHHAsT ~ aHTPOMOJIOTHMST M TMaJIEOAHTPOINOJIOTHS  YEJOBEUECKHUX  IOMYJSALUMN.
buoconuanbHble  ucclenoOBaHUS — NPUPOABI  uenoBeka.  MccrnenoBaHue — KO3BOMIOLIUM
OMOJIOrMYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JeMOHCTpaLun

IToptpersr: Y. Hapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmupt u  cxeMbl.  «MeToael  aHTpornojioruny, «[ONIOBHOW MO3r  HeJOBEKay,
«YenosekooOpasHble 00€3bsiHBDY, «CKENeT uenoBeKa M CKeNeT IUMITaH3e», «PymuMeHTh |
aTaBU3MbD», «/IBIKyllMe CHJIBI aHTPONOreHe3a», «DBOJIOLMOHHOE J[ApPEBO YeNOBEKay,
«ABcTpajnonurek», «HenaoBek yMmenblit», «HenoBek NpsAMOXOASINY, «/leHUCOBCKUN YeNIOBEK»
«Heannepranpup», «KpomanboHue», «Ilpeaku udenoBekay», «IJTambl 3BOJIOLUU UeEJIOBEKay,
«Pacsbl uenosekay.

ObopynoBanne: MyJISDKH OKaMEHEJIOCTEH, MPEIMETOB MAaTePHAIbHON KYJIbTYPhl MPEIKOB
yenoBeka, penpoaykiuu (portorpadun) KapTuH ¢ MHUQPOJOTHYECKUMH U OubneicKkumMu
CEO’KETaMH MPOMCXOXKACHHUS YeIoBeKa, GoTorpaguu HaxXOIOK MCKOMAEMbIX OCTaTKOB YEJOBEKA,
CKeJIeT YeJloBeKa, MOJeflb ueperna 4ejoBeKa M ueperna LIMMIIaH3e, MOAENb KUCTU 4YejloBeKa U
KHUCTH IIMMIIaH3€, MOJIEIM TOpCa NPEJKOB YeJIOBEKa.

JlaGopaTtopnas paGora «/3ydyeHne OCOOEHHOCTEH CTPOEHUS CKeJieTa 4YeJIOBeKa,
CBSI3aHHBIX C MPSIMOXOKIACHUEM.

[paxkTuueckas padora «3yueHne 3K0JOrHYECKUX aAaNTaIUi YeTOBEKaY.

Tema 6. DJxojorusi — HayKa O B3aUMOOTHOINEHUSIX OPraHU3MOB H
HAZOPraHU3MEHHBbIX CHCTEM C OKpYsKawowmen cpeaoi

3apoxnenne u pasBuTHe SKoioruu B Tpymax A. I'ymbombara, K. @. Pymee, H. A.
Cesepuosa, J. I'ekkensi, A. Tencnn, B. H. Cyxauésa. Pa3znmensr u 3amaunm skojoruu. CBsi3b
SKOJIOTHH C APYTUMHU HayKaMu.

Mertons! skonoruu. [loneBbie HaOMONEHUSA. DKCIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIE U
nadopatopHble. MoaenupoBaHUe B SKOJIOTMU. MOHUTOPUHT OKPY’KAIOLIEH Cpenbl: JIOKAIbHBIH,
PETMOHANIbHBIN U TTOOATBHBIMN.

3HaueHue SKOJOTMYECKUX 3HAHWUN M 4YeJoBeKa. JKOJOTMYeCKOe MHPOBO33PEHHE Kak
OCHOBAa CBsI3€M YeNOoBe4YeCTBA C MNpUpPOnod. POpMHUPOBaHUE BKOJOTMYECKONH KyJIbTYpPbl H
SKOJIOTHYECKON IPaMOTHOCTU HACEJICHMUSI.

JeMOHCTpaLun

Ioptpersr: A. T'ymbonbar, K. @. Pynwe, H. A. CeBepuos, O. I'ekkens, A. Tercnn, B. H.
Cyxkaués.

Tabmuipr u cxembl: «Pasnensl sxonorum», «MeToabl 3KojIorum», «CxemMa MOHHTOPHHTA
OKPY>KaroLEeH CpeabD».

JladoparopHas pabota «3yueHne METOAOB 3KOJIOTMYECKUX UCCIICIOBAHUIY.

Tema 7. Opranusmsl u cpeaa o0UTaHUS

Okojorndeckne (HakTOppl M 3aKOHOMEpHOCTH WX aedictBus. Knaccuduxauwms
JKOJNOTHYEeCKUX  (akTopoB:  abuoruyeckwe, OuoTHUecKue, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JeHCTBUS 3KoJornueckux ¢pakropos. [Ipasuno muanmyma (K. Hnpenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOUOHTHBIEC 1 CTEHOOMOHTHBIE OPTraHU3MBL.



Abuotrnueckue (akropbl. CBeT Kak 3Konorundeckuii gpaktop. JelcTBre pasHBIX Y4aCTKOB
COJIHEYHOI'O CIEeKTpa HA OpPraHU3Mbl. DKOJOTHYECKHE TIPYIIbl PacCTeHUH M >KUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurHaibHas posib cBeta. PoToneproausm.

Temmnepatypa kak skomorudeckwii (axrop. JleiicTBue TemmepaTtypel Ha OpraHHU3MBL
ITofikunorepMHble 1 TOMOHOTEPMHBIE OpraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPIraHU3MBL

Bnaxxnocts kak skonormueckuii (akrop. IlpucnocobneHuss pacTeHuil K MOIEpKaAHUIO
BogHOoro Oamanca. Kmaccupmkaumss pacteHuii mo OTHOIIEHHMIO K Bope. llpucmocobneHus
JKUBOTHBIX K U3MEHEHUIO BOJHOIO PEXXKUMA.

Cpenpl oOMTaHUS OPraHU3MOB. BOIHAs, HA3€MHO-BO3MYINHAS, MOYBEHHAs, TIIyOMHHAs
MOATIOYBEHHAS, BHYTPHOpPraHU3MEHHas. PU3NKO-XMMHUYECKHEe OCOOEHHOCTH cpen OOWTaHUs
opranu3MoB. IIpucnocobnaennst OpraHu3MOB K JKU3HHU B Pa3HBIX Cpenax.

buonoruueckue purmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE U TOAUYHBIE PUTMBI.
[IprcnocobaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHHA KH3HH.

Kuznennele Gopmbel opraHu3zmMoB. [loratue o sxu3HeHHOH (hopme. YKuzHeHHBIE (HOPMBI
pacTeHUi: JepeBbsi, KyCTApHUKM, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OAHOJETHHUE TPAaBBI.
JKvzHeHHble (POPMBI JKUBOTHBIX: THUAPOOHMOHTBI, TE€OOHMOHTHI, a3poOHOHTBL. (OcoOeHHOCTH
CTpoeHus 1 00pas3a JKU3HU.

buornueckne  Qaktoppl. Bumel  OMOTHUECKHMX ~ B3aMMOJAEHCTBHA:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOM03 1 ero ¢opmel. Ilapasutusm, kooneparus, MyTyaJu3M, KOMMEHCAIU3M
(xBapTupaHTCTBO, HaxyeOHH4YecTBO). Herpoduueckme  B3amMopmeHCTBHS — (TONMUYECKHE,
dopuyeckue, ¢pabpuyeckue). 3HadeHHe OMOTHYECKMX B3aUMONEWUCTBUN sl CYLIECTBOBAHHS
OpraHu3MoB B cpezne odutanus. IIpuHIINT KOHKYPEHTHOTO MUCKITFOUEHUSI.

JeMOHCTpaLuHl

Tabmmuer u cxembl: «Dkonorndyeckue pakTopbr, «CBETOBOH CIIEKTP», « IKOJOTHUECKHE
IPYMNIbI )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», « TerIoKpOBHbIE KUBOTHbIE», «XOJOJHOKPOBHbIE
JKUBOTHBIEY, «DPU3MONOTHYECKHe ajmanTalud >KUBOTHBIX», «Cpembl OOMTAaHUS OPraHHU3MOBY,
«buonornyeckune puTMeD, « KuzneHHble GopMbl pacTeHmiD», «Ku3HeHHbIE (POPMBI JKHBOTHBIXY,
«2JKocucTeMa LIHPOKOJIUCTBEHHOIO Jieca», «DKOCHUCTeMa XBOHHOro necay», «llemu nutaHus»,
«XumangyecTBoy, «Ilapasutuzmy, «Konkypenmmsy», «Cumobnosy, «KommeHcammsmy.

ObGopynoBanne: repbapuu pacTeHUH W JKUBOTHBIX, MPHUCIOCOOIEHHBIX K BIHMSHHUIO
Pa3NMUYHBIX  HKOJIOTHYECKHUX  (akTopoB, repdapuu  CBETONIOOMBBIX, TEHEMIOOMBBIX U
TEHEBBIHOCIHMBBIX PACTEHHH, CBETOMIOOUBbIE, TEHENIOOUBBIE U TEHEBBIHOCIWBBIE KOMHATHBIC
pacteHus, repbapul ¥ KOJUIEKLIHH TEIUIONIOOUBBIX, 3UMOCTOHWKHX, MOPO30yCTOHUHBBIX
pacTeHHil, uy4ena NTUL W 3Beped, repdapuu pacTeHHUN, OTHOCSINUXCA K TUrpoduTam,
kcepoduram, Me3oduTam, KOMHATHBIE pPACTEHHMsS MAHHBIX TPYMI, KOJUIEKIUH >KUBOTHBIX,
oOuTArOIMX B Pa3HbIX cpenax, repOapuy U KOJUIEKIMHM PACTEHUH M JKMBOTHBIX, 00JaTaroIux
YepTaMd TPUCIOCOONIEHHOCTH K CE30HHBIM HM3MEHEHMsSM YCJIOBUH JKHU3HH, repbapuu
KOJUIEKIIMM PACTEHUH W JKMBOTHBIX PA3JIUYHBIX JKMU3HEHHBIX (HOPM, KOJJIEKLUH >KUBOTHBIX,
YUYACTBYIOLINX B PA3JIUYHBIX OMOTHYECKUX B3aMMOCHCTBHSIX.

JlaGopaTopHasi pa6oTa «BpisiBIeHHE MPUCTIOCOOIEHUI OPTaHU3MOB K BITUSTHUIO CBETAY.

JlaGopaTopnass paGora «BbIiBJIeHHE TNPUCTOCOONIEHUH OpPraHU3MOB K  BIIHMSIHUIO
TEMIIEPATYPbD».

JlaGopaTopHass pabora «AHaToMHYeCKHe OCOOEHHOCTH PACTEHUH W3 Pa3HBIX MeCT
oOuTaHUY.

Tema 8. JxkoJ0rusi BUAOB M NOMYJISALHI



DKOJOrH4YeCcKre XapaKTepUCTUKU romyysiuuu. [lomymsiust kak OuoJjiormueckasl cucreMa.
Ponb HeomHOpomHOCTH Ccpenbl, (U3HYECKHX OapbepoB M OCOOEHHOCTEH OHMOJIOTMH BHAOB B
(bopMHUpPOBaHUY POCTPAHCTBEHHON CTPYKTYPBI MOMyJIsAuil. OCHOBHBIE MOKA3ATEIH MMOMYJIALNH:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PAacTHas U IOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUs.

Oxonoruyeckasl CTpykTypa nomyisiuuy. OLieHKa YHCJIEHHOCTH MNomyJssinuu. [/InHamuka
NOMyJIALUU U e€ perynauus. buornueckuil noteHuman nonyasinuu. MoaenupoBaHue THHAMUKU
nonynauuyd. Kpusele pocta uucieHHocTH nonynsuuu. Kpusble BbDKHUBaHMS. Perymsus
YUCICHHOCTH TONYJSIUUNA: posib (PAKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKoJoruyeckre crpaTeruu BunoB (r- u K-crparerun).

ITonsitue 00 »komormveckoil Hume Bupa. MecrooOutanue. MHOromepHass MOAETb
skonorndeckord HumuM JLx. M. Xatunncona. Pasmepsl skonorndeckoi Humm. llorenuuanbaas u
peann30BaHHas HUILU.

Bun xak cucrema nomyssinuil. Apeanbl BUAOB. BHAbl M HUX JKU3HEHHbIE CTPaTErHH.
DKOJIOTHYECKUE SKBUBAJICHTBL

3aKOHOMEPHOCTH TOBEJEHUs W MUIpaluil >KUBOTHBIX. buonorudeckue uWHBa3UU
Yqy>KEPOAHBIX BUOB.

JeMOHCTpaLuHl

IToptper: [Jx. . XaTunHCOH.

Tabnuuel 1 cxembl: «DKOJIOTHYECKNE XaPaKTEPUCTHKH Nony sinuny, «IIpocTpancTBeHHas
CTpyKTypa mnomnynauun», «Bo3pacTHele mnupamuasl nonyisuuu», «CKOpPOCTb 3aceeHUs
MOBEPXHOCTH 3eMJIM Pa3UYHBIMH OpranmsMammu», «Momenp skojoruueckoi Humu JLx. M.
XaT4nHCOHAY .

Ob6opynosanue: repdapun pacTeHUH, KOJUIEKLIUN JKUBOTHBIX.

JlaGopaTopnas padora «IIpucnocoOseHnsi CeMsiH paCTeHUI K PaCCEeICHUIO .

Tema 9. Jxonorus coodmecTs. IKOJIOrNIeCKHe CUCTEMBI.

CoobmectBa opranm3moB. buoreHos u ero crpykrypa. CBsi3u MeXOy OpraHM3MaMH B
OuoueHo3e.

OxocucremMa kak otTkpeitas cucrema (A. Jk. Tencnm) @PyHKUMOHaNBHBIE OJIOKH
OpPTaHU3MOB B 3KOCHUCTEME. MPOAYLEHTbI, KOHCYMEHTBI, PeAyLeHTbl. Tpodudeckue ypOBHH.
Tpoduueckue nenu u cern. Abuorndeckne 010ku 3kocucTeM. [10UBBI U UJIBI B 3KOCHUCTEMAX.
KpyroBopoT BelecTs 1 NOTOK S3HEPTUH B SKOCHUCTEME.

OcHoBHbIe NTOKa3aTeNM 3kocucTeMbl. broMacca u nmpoaykius. DKOJOrHueckre NupaMuabl
qrices1, 0MOMacChl U SHEPTUH.

HampaBnenHble 3aKOHOMEpHBIE CMEHBI COOOINECTB — Cykueccud. llepBuuHble U
BTOPUYHbIE CYKLIECCUM M MX MPUYMHBL AHTPOIIOI€HHblE BO3IEMCTBUS Ha CYKLECCHU.
KnumakcHoe coobmectso. buopasHooOpasne M TOJHOTa KPYroBOpPOTa BELIECTB — OCHOBA
YCTOWYMBOCTH COOOIECTB.

IIpuponHble 3KOCUCTEMBIL.

AHTpONOreHHbIE  3KOCHCTEMBbI. Arposkocucrema. ArporeHo3. Paznuuus wMexay
AHTPONOTEHHBIMU U MPUPOAHBIMU 3KOCUCTEMAMHU.

Ypb6oskocucremel. OCHOBHBIE KOMITOHEHTHI ypOoskocucreM. I'oponckast ¢uopa u dayHa.
CunaHTpOomu3anyst ropoAckoil ¢ayHel. buosormueckoe W XO3SHCTBEHHOE 3HA4YEHUE
arpo3KOCHUCTEM U YPOOIKOCHCTEM.

3akoHOMepHOCTH  (OPMHUPOBAHHMS  OCHOBHBIX  B3aMMOJACHCTBHII  OPraHU3MOB B
skocuctemax. IlepeHoc sHepruu U BEIECTB MEXIy CMEXKHBIMH 3KOCUCTEMaMH. Y CTOHYMBOCTh



OpPraHU3MOB, TOMYJSIMA W HSKOCHCTEM B YCJIOBHUAX €CTECTBEHHBIX U aHTPOIOTCHHBIX
BO3JIEHCTBUM.

MeTtonoaorust MOHUTOPHHTA €CTECTBEHHBIX H aHTPOIIOT€HHBIX HKOCHCTEM.

JeMOHCTpaLul

IToptpet: A. JIx. Tencau.

Tabmmuer u cxemsl: «CTpykTypa OHOLIEHO32», «DKOCUCTEMA IIHPOKOIUCTBEHHOTO JIECay,
«IKOoCcHUCTEMa XBOHHOTrO Jieca», «DPyHKIMOHAJNbHbIE TPYNIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemecTs B 3kocucteme», «llemu mmTaHus (macTOWINHAS, IETPUTHAS)Y,
«DKOJIOTHYECKAs] MTUPaMHIA YUCEID», « IKOJIOTHYeCKass mupaMuia OMoMacchl», « IKOJOTHIECKast
nupamuna sHeprum», «OOpaszoBanme Oonotay, «llepBuunas cykueccus», «BoccranoBieHue
Jeca Tocyie Mokapa», «IKOCHCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BewmecTB M IMOTOK
SHEPruH B arpoueHosey, «I[Ipumeps! ypdoskocucrem.

ObopynoBanue: repOapuy pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Hydejia NTHIl U 3BEpeH,
repOapuu KyJbTYPHBIX U TUKOPACTYIIUX PACTEHUH, aKBAPHUYM KaK MOAENb 3KOCHCTEMBI.

IpakTnyeckas padora «M3ydyenue n onucanue ypoOOIKOCHCTEMBY.

JlaGopaTopHas padora «/3ydyeHne pazHOOOpa3usi MEJTKUX TTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HBIX HKOCUCTEMAX).

JKCKypeust «IKCKypCHsl B THIIUYHBIN OnoreoneHo3 (B ayopaBy, Oepes3HsiK, €IbHHK, Ha
CYXOMOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, OOJIOTO)».

IKCKypeust «IKCKYPCHsI B arpOdKOCHCTEMY (Ha MOJIE MITH B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodajbHas 3K0CHCTEMA

Bbuocdepa — obmernnanerapras o0oysouka 3eMiin, A€ CYLIECTBYET WJIM CYyIIeCTBOBaA
*KU3Hb. Pazeutue npencrasiennii o Ouocdepe B Tpyaax . 3rocca. Yuenne B. . BepHanckoro o
ouocdepe. Obmactu 6mochepsl u e€ cocras. JKusoe BeuiecTso Onocheps! 1 ero PyHKLINH.

3akoHOMEPHOCTH cymecTBoBaHUs Onocheprl. OcobeHHOCTH Onochepnl Kak Triao0aIbHON
sKocucTeMbl. J{MHammuueckoe paBHOBecne B Ouocepe. KpyroBoporsl Bemects
OMOreoXMMHUECKUe LUKJIBI (yriepoaa, a3oTa). PurMmudnoCTs siBnennii B Ouocgepe.

3onanbHOCTE Ouochepsl. TlonsTre 0 Ouome. OCHOBHBIE OUOMBI CYLIHN: TYHIApPA, XBOHHBIE
Jeca, CMELIaHHbIe U IIMPOKOIMCTBEHHBIE JIeCa, CTENH, CABAHHBI, MyCThIHU, TPOIIMYECKHE JIeca,
BBICOKOTOpbsi. Kitumar, pacTuTenbHbIN U )KMBOTHBIH MUpP OMOMOB CYILIIH.

CtpykTypa ®m (QYHKOUS >KHBBIX CHUCTEM, OLEHKA HX PECypCHOro IMOTEHLHAla |
onocdepHbIX PyHKIH.

JeMOHCTpaLuHl

IToptpeter: B. . Bepnanckuii, 3. 3rocc.

Tabmmuer u cxemel: «I'eocdepnr 3emmu», «KpyrosopoT asora B npupone», «Kpyrosopor
yriaepona B npupozae», «KpyroBopor kuciopoaa B npupoae», «Kpyrosopor Bogsl B mpupoae»,
«OcHoBHBIe Omombl cymmy, «Knumartuyeckue mosica 3emm», «Tyrnmpa», «Taiiray,
«Cwmewannbiii  nec», «lllupokonmuctBennsiii jec», «Ctemb», «CaBaHHa», «IlyCThiHD,
«Tponunueckuii necy.

ObopynoBanue: repOapuu pacTeHUI Pa3HbIX OMOMOB, KOJUIEKIIMH }KUBOTHBIX .

Tema 11. UesioBek U OKpysKamomas cpeaa

DKOJIOTUYEeCKUEe KPHU3UChl W WX NpuuuHbL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHue BO3AYLIHON cpenpl. OxpaHa BO3Ayxa. 3arpsisHEHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenne nousel. OxpaHa MOYBEHHBIX pecypcoB. U3MeHeHne Kiumara.

AHTpONOreHHOe  BO3/€HMCTBUE HAa pacTUTENbHbIH U OKUBOTHBIM wmup. OxpaHa
PACTUTENBHOIO U KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXpaHbl MPUpPoabl. KpacHble KHUTH.



Oco0o oxpansiembie mpuponnbie Tepputopun (OOIIT). Boranndyeckue cafbl W 300J0THYECKHE
MapKH.

OCHOBHBIEC IPUHIUIBI YCTORYHBOTO Pa3BUTHS YeJIOBEUECTBA U NpUpoabl. PannonanpHOE
NPUPOAONOIB30BAHHE M COXpaHEHHE OHOJOrmdeckoro pasHooOpasus 3emum.  OOmue
3aKOHOMEPHOCTH TJIO0AbHBIX 3KOJOTHYECKUX Kpru3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HUCa
U €r0 BEPOSITHBIE ITOCIIEICTBUS.

PasButne MeTOI0B MOHUTOPUHIA Pa3BUTHS OTTACHBIX TEXHOT€HHBIX MPOLIECCOB.

JeMOHCTpaLun

Tabmuuer w cxemsl: «3arpsisHeHHe aTMocdepb», «3arps3HeHue Truapochepo»,
«3arpsisHenne mouBbl», «llapHukoOBBIT 3(dexkT», «Ocodo oxpaHseMble MPHPOIHBIE
TEPPUTOPUNY, «MOIENN YIPABIAEMOTO MUPAY.

ObopynoBanne: (Qororpaduu oxpaHsieMbIXx pacTeHUH U JKUBOTHBIX KpacHOil KHUTH
Poccuniickon @enepauuu, KpacHON KHUIM peruoHa.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI ITIO BUOJIOI'NHU
HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbBTATHI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjIbTaTaM OCBOSHHS OOyYAIOIIUMUCS
NPOTrpaMM CPEAHEro o0Imero o0pa3oBaHMs: JUMYHOCTHBIE, METAPEIMETHBIE 1 ITPEIMETHBIE.

B cTpykType NUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPaMMbI 1O OHOJIOTHH BBIIEIEHBI
CIIEAYIOIINE COCTABIISIIOLINE. OCO3HAHHE OOyYaIOIIMMUCS  POCCUHCKOM  IpakKIaHCKOU
UIGHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIPENEICHUIO,
Hanuyue momueayuu K OOyYEeHUIO OWOJNOTHH, YeleHANpAGIeHHoe pa3eumue BHYTPEHHUX
yOeXIeHUI JTUYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHMX TPATUIMNA Pa3BUTHS
OHMOJNIOTUYECKOTO 3HAHUS, 2OMOGHOCHIL U CHOCOOHOCMb OOYYAIOIIMXCSl PYKOBOACTBOBATBHCS B
CBOEH  JESTETBbHOCTH  IEHHOCTHO-CMBICJIOBBIMH ~ yCTAHOBKAMHM, MPHUCYIIUMH  CHCTEME
Ouonornyeckoro  OoOpa3OBaHUsS,  HAIUYue  NPABOCO3HAHUA ~ SKOJOTWUYECKOH  KyJBTYPHI,
CROCOOHOCHIU CMAGUMb LIETH U CTPOUTH JKU3HEHHBIE ITJIAHBbL.

JIMYHOCTHBIE PE3yNIbTaThl OCBOSHHS MPOrPAMMBbI MO OHOJIOTHH TOCTUTAIOTCS B €AMHCTBE
yueOHOH M BOCIUTATEIBHON NESTEIbHOCTH B COOTBETCTBHH C TPATULMOHHBIMH POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKMMH W IYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, MPUHSATBIMU B
oOmmecTse mpaBWIaMH M HOPMaMH TOBENCHHUS W CHOCOOCTBYIOT MpoLieccaM CaMOINO3HAHUS,
CaMOBOCITUTAHHS U CAMOPA3BUTHSI, PA3BUTHs BHYTPEHHEH MO3ULMH JIMYHOCTH, NATPUOTH3IMA U
YB)KEHHUs] K 3aKOHY M IPABOIMOPSKY, YEJIOBEKY TPYyAa U CTapIIEeMy IOKOJEHUIO, B3aHMHOTO
YBO)KEHUs, OEpe)kKHOr0  OTHOMICHHUS K  KYJABTYPHOMY  HACIeIUI0 W TPamULUsIM
MHOTOHALMOHAJIBLHOTO Hapona Pocculickoit @eaepauuu, NpUpoAe U OKPY KaAKOLIEN cpene.

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHHs yueOHOro npenmera «bHonorus» nOKHBI OTpakaTh
TOTOBHOCTb U CIOCOOHOCTh OOYHArOIIUXCsl PyKOBOACTBOBAThCA CHOPMHUPOBAHHON BHYTPEHHEH
NO3ULIMEH JIMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTALMH, TIMO3UTHBHBIX BHYTPEHHHUX
yOexXneHull, COOTBETCTBYIOIIMX TPAIULHOHHBIM IIEHHOCTSM POCCHICKOro  OO0INecTBa,
pacuIMpeHne XKU3HEHHOTO ONbITA M OMNbITa ACATEIBHOCTH B MpPOLECCE peajiM3allii OCHOBHBIX
HAIpaBJICHUI BOCIIUTATENIbHON AEATENBHOCTH, B TOM YHCIIE B HaCTH:

1) rpamaaHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKNAHCKOW TO3MLMK OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 O0IIeCTBRa,

OCO3HAHME CBOMX KOHCTHUTYLIMOHHBIX TIpaB M OOs3aHHOCTEH, YBa)KEHHE 3aKOHA U
NPABOTIOPSIKA,;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH AEATENIBHOCTU MPHU CO3AAHUHN yUeOHBIX MPOEKTOB,
pewmeHny y4eOHBIX M MMO3HABATENbHBIX 33/1a4, BBIITOJIHEHUH OHOJIOTHYECKUX SKCIIEPUMEHTOB;

CrOCOOHOCTh  OTpEAeNATh COOCTBEHHYI) TO3HMIHMI0 IO OTHOIIEHUIO K SIBJICHUSM
COBPEMEHHOM KM3HH U OOBACHSATS €€;

YMEHHE yYUTBIBATD B  CBOMX JCHCTBUSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aUMOJEICTBUS IOl ¢ pa3HbIMU YOEKACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIHAIIbHBIM
MIOJIOXKEHUEM,

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLECCE COBMECTHOTO BBIMIOJHEHUSI Y4YeOHBIX,
NO3HABATENIbHBIX W HCCIENOBATEIbCKUX 3a7ad, YBAKUTEJIBHOTO OTHOIIEHUS K MHEHHIO
OTIIOHEHTOB MPU OOCYKIEHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTr0 COACPIKAHUS,

TOTOBHOCTb K TYMaHUTAPHOH U BOJIOHTEPCKOH NESITETbHOCTH,



2) IATPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH POCCHICKON MPaKIAHCKON MACHTHYHOCTH, TATPUOTH3MA, YBAKESHHUS K
CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH nepen PoauMHON, ropmocTu 3a CBOH Kpail, CBOIO
Ponuny, CBOI SI3bIK M KyJIBTYPY, IPOLUIOE M HACTOSIIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE€ OTHOIIEHHE K MPUPOAHOMY HACIEOUI0 U TMaMATHUKAM MPUPOIBI,
TOOCTIDKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CHOCOOHOCTh OIICHMBATh BKJIA[ POCCHICKMX Y4YEHBIX B CTAHOBJICHHE W pa3BUTHE
Ouosoruu, MOHUMaHUs 3HAYSHHs OMOJIOTMY B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B KU3HH YeJIOBEKa U
COBPEMEHHOTO 00II1eCTBa,;

uneiiHas yOexxIEHHOCTh, TOTOBHOCTD K CIY)KEHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHME AYXOBHBIX LICHHOCTEN POCCUIICKOTO HAPOa,

cpOpMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STHIECKOTO TIOBEICHNS,

CHOCOOHOCTh OLIEHUBATh CUTYALUIO U MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPHEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIECHHOCTY,

OCO3HAaHME JIMYHOT'O BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIGHHE K CBOMM POIHTENSAM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTHSA LIEHHOCTEH CeMEeHHOH KM3HH B COOTBETCTBHU C TPATULMSIMU HApOIOB
Poccuy;

4) 3¢TETHYECKOr0 BOCIUTAHHS:

3CTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOLICHHI,

MOHUMAaHNE SMOLIMOHAIEHOTO BO3ICHCTBHSI JKUBOW NPUPOABI U €€ LIEHHOCTH,

TOTOBHOCTb K CAMOBBIPAKEHHIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE MPOSIBIISTH
Ka4eCTBa TBOPUYECKON JINYHOCTH;

S5) ¢usuyeckoro BocnuTaHHS, (OPMHUPOBAHUSI  KYJbTYPbl 3A0POBbSI H
3MOLHOHAJIBHOIO 0JIATONOTY YHA:

MOHUMAaHWE U pean3alus 310pOBoro u 6e3omnacHoro odpasa KU3HU (340POBOE MUTAHHME,
COONIOIEHNE TMTUEHNYECKUX TPABWII U HOPM, COATAHCUPOBAHHBIA PEKUM 3aHSITHH M OTABIXA,
perymsipHas (u3MYecKkash AaKTHBHOCTb), OEpPeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3HUUECKOMY H IICUXUIECKOMY 37JOPOBBIO;

NOHUMAaHWE ILEHHOCTH TPAaBWJI HWHIWBUAYAJIBHOTO W KOJUIEKTUBHOrO 0€30MacHOro
MOBEICHHS B CUTYaLUsX, YTPOIKAIOLINX 300POBBIO U JKU3HU JIFOEH;

OCO3HaHME TOCJTEACTBUIA W HENPHUSITHA BPEIHBIX NPHUBBIYEK (yMOTPEONEHHS aJIKOTOJI,
HApKOTHKOB, KYPEHHS);

6) TPyAOBOro BOCIIUTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHHE LIEHHOCTH MAacTePCTBa, TPyAOI00HE;

TOTOBHOCTb K aKTUBHOH JI€ATENIbHOCTH TEXHOJIOTMYECKOH 1 COLMATBHON HAIPABICHHOCTH,
CHOCOOHOCTP ~ MHUIMMPOBATH, IUIAHHPOBATh W CAMOCTOSITEIBHO  BBIMOJIHATH — TaKYIO
IesTeIbHOCT;

UHTEpeC K PasIMUHbIM cepaM MpodecCHOHATBPHON IESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIH BBIOOP Oyaymeil nmpodeccuu U peann30BbIBATh COOCTBEHHBIE KI3HEHHBIE TUIAHBL,

TOTOBHOCTb M CIIOCOOHOCTh K OOPa3OBaHHIO U CaMOOOPA30BAHMIO HA MPOTSKEHUH BCEH
JKU3HU,

7) 3K0JIOrH4eCKOr0 BOCTIMTAHUS:



SKOJIOTUYECKHU 1iesieco00pa3sHOoe OTHOLICHHE K MPUPOAE KaK UCTOYHMUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS,

MOBBIIIEHHE YPOBHS SKOJOTMYECKOH KyJIBTYpBL. MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIGHKH UX BO3MOYKHBIX MOCIIEICTBUI IS OKPY’KAIOLIEH CPebl;

OCO3HAaHHE TJI00AIBHOTO XapakTepa SKOJOrHYECKHX MPo0IeM U IMyTel UX PeLIeHNs,

CHOCOOHOCTB HMCIIONIb30BaTh MpHOOpeTaeMble IPU U3YYEHHH OMOJIOTUH 3HAHHUS U YMEHHS
NpU peIleHun MpobseM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPHUPOIONONB30BaHIEM (COOIIOAeHNE
NPaBUJI TOBEACHUS B IMPHPOJE, HANPABJICHHBIX HA COXPAaHEHHE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJIOB, 3KOCHCTeM, Orochepsl),

AKTUBHOE HETPUSTHE NEHCTBUN, MPUHOCAIIMX BPEI OKpY’Karoeld MPHPOJHOH cpere,
YMEHHE TPOTHO3MPOBATH HEOJATONPUSTHBIE SKOJOTHYECKHE MOCIEACTBHUS NMPEANPUHIMAEMBIX
JOENCTBUN U MPEAOTBPALIATh UX,

HAJIMYME PA3BUTOTO 3KOJOTHYECKOTO MBILIUIEHHS, 3KOJIOTHUECKOH KYJbTYPBl, ONbBITA
OEATEIbHOCTH HKOJIOTUYECKOH  HANpaBIE€HHOCTH, YMEHUS pPYKOBOACTBOBATBCSA HMH B
MO3HABATENIbHONW, KOMMYHHUKATHBHOH W COLMAIBHOW TNpPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPAKTUYECKOHN NeTeTbHOCTH SKOJIOTHYECKON HAIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 MO3HAHMA:

c(OPMHPOBAHHOCTD MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAykKd © OOIIECTBEHHOHW TNPAKTHKH, OCHOBAHHOIO HA JHAJIOTe KYJBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHE SI3BIKOBON U UNTATEIBCKON KYJBTYPBI KaK CPEICTBA B3aMMOICHCTBHS
MEKIY JIEOIbMH U MTO3HAHUS MHPA,

NOHMMaHue creuu(uku OMONOTMH KaK HAayKd, OCO3HAaHUS €€ poiu B (OPMHPOBAHUU
PaLMOHATIBPHOTO HAYYHOT'O MBILUICHHUS, CO3JaHUH LIEIOCTHOTO MPEACTABICHUSI 00 OKPYIKaroIeM
MHpe KaK O eAMHCTBE NPUPOABI, YeJNOBeKa W OOIIecTBa, B MO3HAHWH HPUPOAHBIX
3aKOHOMEPHOCTEH U peIeHnH MpodsieM COXpPaHEHUs MPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTD B 3HAUUMOCTH OHMOJOTUU IJIsI COBPEMEHHON LMBHIIM3ALMU: OOECTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHsI MEAHMLMHBI, CO3[JAHHE MEPCIEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pewarb pecypcHble MPOOIeMbl Pa3BUTHS YEJIOBEYECTBA, MIOMCKA MyTEH BBIXOAA U3 INIOOATBHBIX
SKOJIOTUYECKUX TPodJIeM 1 0OeCreueHus epexoaa K yCTOMYUBOMY Pa3BHTHIO, PALIMOHAIBLHOMY
UCTIOJIb30BAHHIO MPUPOIHBIX PECYPCOB B (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU,

3aMHTEPECOBAHHOCTD B IMOJYYEeHUU OMOJOrMYECKHX 3HAHWHA B LIEJSIX MOBBIMEHUS O0Imei
KyJbTYPBI, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, KakK COCTaBHOH dYacTH (PYHKIHOHAIBHON
IPaMOTHOCTH 00yUaroImuxcst, GopMUpyeMOi PU U3YIEHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOAOB IO3HAHUS, HCIIONB3YEMBIX B E€CTECTBEHHBIX HAYyKax,
CHOCOOHOCTH UCIIONB30BaTh IMMOJydaeMble 3HAHUS [JIs1 aHaiuu3a MU OOBSCHEHHs SIBICHUH
OKPY’KarOIero MUpa M TPOHCXOMIIINX B HEM H3MEHEHMH, YMEHHe IeiaTb OOOCHOBAaHHBIC
3aKJIIOYEHHsT HAa OCHOBE HAy4YHBIX (DAKTOB W HMEIOLINXCS [AHHBIX C LENbI0 IOJy4YEeHUs
TOCTOBEPHBIX BHIBOJOB,;

CHOCOOHOCTh CaMOCTOSITENIPHO HCIOJIBb30BAaTh OWMOJIOTMYECKHE 3HAHUS [UJIsl PEIleHUs
npoOJeM B peaNbHBIX )KU3HEHHBIX CUTYALHSIX;

OCO3HaHME IIEHHOCTH HAyYHOW NEATENIbHOCTH, TOTOBHOCTh OCYIIECTBJISATH NMPOEKTHYIO U
UCCIIEIOBATEIIbCKYIO AEATEIbHOCTh MHANBHAYAIBHO H B TPYIIIIE,

TOTOBHOCTb M CIIOCOOHOCTh K HENPEpPhIBHOMY OOpa3OBaHHI0O W CaMOOOPa30BAHHUIO, K
AKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAHHWH 1O OWOJOTMH B COOTBETCTBHHM C JKU3HEHHBIMH
nOTPeOHOCTSIMU.



METANPEAMETHBIE PE3YJBbTATHI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS y4eOHOro mpenmera «bBHONOTHsS» BKIFOYAIOT:
3HaYuUMble U1 (POPMHUPOBAHUS MHPOBO33PEHHsS]  OOYHAIOIIMXCS  MEKIUCHUILIMHAPHBIE
(MexnpenmMeTHbie) 00LIeHayYHbIe TOHATHS, OTPAKAIOLINE LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crieun(pUKy METOIOB MTO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SIBJICHHE, MpPOLIECC, CHUCTeMa, HAay4HbIH (DAaKT, MPUHLMKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsi, HUCCIIeIOBaHNe, HAOMIOEHUE, U3MEPEeHHe, HKCIEPUMEHT U JIPYyrue), YHHBEpPCAJIbHBIC
yueOHble NeficTBHUsA (NO3HABATENbHBIE, KOMMYHHKATHBHBIE, PErYJIATUBHBIC), 00ECMEUNBaIOLINE
¢dopmupoBanne (YHKIHMOHAJIBHONW T'PAMOTHOCTH M COLMAIBHONW KOMIETEHIHH OOYYaIOIINXCS,
CIIOCOOHOCTh 00y4aroImuxcst UCTIOJIB30BaTh OCBOCHHBIE MEKIUCIUIUTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHMA W YHHBEpPCAJIbHBbIE y4eOHble NEHCTBUS B IO3HABATENBHOH U
COLIMAIbHON MPAKTHKE.

B pesynprare wusyueHuss OWONOTMM Ha YpOBHE CcpemHero olmero oOpa3oBaHHs Y
oOyuaromerocst Oynyr choOpMHpPOBAHBI MO3HABATEbHBIE YHUBEPCAJIbHBIE y4eOHbBIE NEHCTBUS,
KOMMYHHKATHBHbIE yHHBEpPCAJIbHbIE Yy4eOHbIe JEHCTBUS, PEryJIATHBHBIE YHHBEPCAJIbHBIE
yueOHbIe eHCTBUS, COBMECTHAS ACATENbHOCTD.

MertanpenMeTHble Pe3yJIbTaThl OCBOEHHsI MPOTPaMMBI CpenHero ooOmero oOpa3oBaHUs
TOJDKHBI OTPAKaTh:

OBJjianeHNe YHUBEPCAJILHBIMH Y4e€0HBIMH MO3HABATEIbHBIMH 1eHCTBHSIMH:

1) 6a3oBbIe JJOTHYECKHE ICHCTBHUS:

CaMOCTOSITENTIbHO (POPMYJIMPOBAaTh MU aKTyaJIM3UpOBaTh MpobiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIOJIb30BaTh TPHU OCBOCHHUU 3HAHUH NPUEMBI JIOTHYECKOTO MBIIIJICHUs (aHAu3a,
CHHTE3a, CpaBHEHMs, Kiaccuukanmy, oOOOIEHHs), pPacCKpbIBaTh CMBICT OHOJOrHYECKHX
MOHATHH (BBIAENATD X XapaKTEePHbIE MPU3HAKH, YCTAHABINBATD CBS3H C APYTHUMH MOHATHSIMH);

ONpeneNATh LENN ACATENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPHUH UX TOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI IECATEIILHOCTH C ITOCTABJICHHBIMH LIEJISIMH,

UCTIONIb30BaTh OHOJIOTHYECKHE MOHATUS IJIs1 OOBsICHEHUS (PAKTOB M SIBICHHMH JKUBOH
NPUPOLIBL;

CTPOUTBH JIOTUYECKHUE pacCyXIeHUs (MHIyKTHBHBIE, ACAYKTUBHbBIE, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYyIHPOBATH
BBIBO/IBI M 3aKJIFOYCHUS,

NPUMEHSTh CXEMHO-MOJIENIbHBIE CPEICTBA U MPEACTABICHHS CYLIECTBEHHBIX CBSI3eH U
OTHOILICHWH B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a TaKke MPOTHBOPEUHH pPa3HOTo pona,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIAH PELICHUS MPOOJIEMBI ¢ YUETOM aHAIHM3a UMEIOIIUXCS MATEPHUATbHBIX
U HEMAaTEePHAIIBHBIX PECYPCOB,

BHOCHUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLICHUBATh COOTBETCTBHE PE3YJbTATOB LEJSIM,
OLICHUBATh PUCKH MOCIEICTBUI NESTEIbHOCTH;

KOOPIMHUPOBATb U BBINOJHATH pPabOTy B YCJIOBUSX pPEAJbHOIO, BUPTYaJbHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBILUICHUE MPH PEIIEHUH KU3HEHHBIX POOIeM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE JeHCTBHS:



BJIaJIETh HABBIKAMH y4eOHO-HCCIEOBATENbCKON U MPOEKTHON NEATENIbHOCTH, HaBBIKAMHU
pasperieHust mpodyieM, CIIOCOOHOCTBI0 U FOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOIOB
peLIeHNs MPAKTUYECKHX 3a/1a4, MPUMEHEHHIO Pa3INYHBIX METOIOB TIO3HAHUS,

UCTIOJIb30BaTh PA3JIMYHbIE BUIBl ACATENIBHOCTH IO TONYyYEHHIO HOBOTO 3HAHHSA, €ro
UHTEPIpETANH, NMPeoOPa3OBAHUI0O U NMPUMEHEHHUIO B yUeOHBIX CUTYalMsX, B TOM YHUCIE TPU
CO3MIaHNH y4eOHBIX M COLIMAJIBHBIX IPOEKTOB,;

(bopMHUpPOBATh HAYUHBIH THIT MBILILIEHHS, BIaJeTh HAYYHOH TEPMUHOJOTHEN, KIIFOUEBbIMU
MOHSATHSIMHA U METOZIAMU,

CTaBUTh U (POPMYJUPOBATH COOCTBEHHBIE 33a/lauu B OOpPA30BATENbHON NEATEIBHOCTH U
JKU3HEHHBIX CUTYALUSX;

BBISBJISITD NPUYMHHO-CIIEAICTBEHHBIE CBSI3M M aKTyaJlM3HpPOBATh 3a7ady, BBIABUIAThb
TUNIOTE3y €€ pELICHUs, HAXOAWUTh AapTyMEHThl ISl JIOKA3aTeNbCTBA CBOUX YTBEP)KACHUH,
3a1aBaTh MapaMeTpPbl U KPUTEPUU PELICHNUS,

aHAJIM3UPOBATh IMOJNydEHHbIE B XOAE PELICHHs 3aJa4d  Pe3yJbTaThl, KPUTHUECKU
OLICHUBATh UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYalHsIM, OLEHHBATh IPUOOPETEHHBIH OIBIT,

OCYLIECTBIISITh LIEJICHANPABICHHBIN IMOMCK MEPEHOCa CPEACTB U CIIOCOOOB AEHCTBUS B
poheCCHOHAIBHYIO Cpeny,

yMeTh TEPEHOCHUTh 3HAHMA B [O3HABATENBHYIO M  MPAKTHYECKYID  00JacTh
KU3HENESI TEIbHOCTH,

yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 00JacTel;

BBIIBUTATh HOBBIE WIEH, NpPEIJIaraTb OPUTHHAJIBHBIE TOAXONbI U PELICHUS, CTABUTH
npoOJeMbl M 3a71a4H, JOMYCKAIINE aJbTEPHATUBHBIC PELICHUS.

3) paGora ¢ undopmaueii:

OPUEHTUPOBATHCS B PA3JIMUYHBIX HUCTOYHUKAX HHGpoOpManyu (TeKCTe yueOHOro mocodus,
HAYYHO-TIOMYJIIPHON JIUTEpaType, OHOJOTHUECKUX CIOBApsSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax naHHbIX, B HWHTepHeTe), aHAMU3UPOBaTh HHOOPMALMIO PA3JMYHBIX BHIAOB H (HopM
NPEACTaBICHUS, KPUTHUECKU OLIEHUBATD €€ TOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;

¢dbopMyaHpOBaTh 3aMpPOCHl U TPUMEHSTh PA3JMYHbIE METOABI TPU TIOUCKE W OTOOpe
Ouosorndeckoi nHpopMauu, HeoOXOIUMOM JJIsl BBITOJIHEHUST Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJOIHH,
COBEPIIEHCTBOBATH KYJIBTYPY AKTUBHOTO MCTIOJIB30BAHUS PA3JIMUHBIX IIOMCKOBBIX CUCTEM,

CaMOCTOSITENTbHO BBIOMPATh ONTHUMAJIBHYIO (OpPMY TPEACTaBICHUS OHOJOTHYECKON
uHpopMaLuu (CXxeMbl, TpapuKH, THArpPaMMbl, TAOIHULBL, PUCYHKH U IPYTOE);

UCTIOJIb30BaTh HAYYHBIA SI3bIK B KAaueCTBE CPEACTBa Npu pabore ¢ OHOJOrHYecKoin
uHpOpMaLel: TPUMEHATh XUMHUYECKHe, (PU3NYECKHEe M MAaTeMaTHYeCKHe 3HAKH U CHMBOJIBL,
dopmynbl, abOpeBHATYpy, HOMEHKJATYpPY, HCIOIB30BaTh M MPEoOpa3OBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEACTBA HATJISIAHOCTHY,

BIaJeTh HAaBBIKAMU pACMO3HABAHUS M 3alMHUThl WHpOpMauuy, HHPOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJjianeHne YHHBEPCAIBHBIMH KOMMYHUKATHBHBIMH JeHCTBHSAMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHHUKAIIMK BO BCeX cepax >KU3HM, aKTHBHO Y4aCTBOBATH B AHAJIOTE
WM TUCKYCCHU MO CyLIecTBY 00Cy)KmaeMoll Tembl (yMEHHE 3a/aBaTh BONPOCHI, BBICKAa3bIBAThH
CY’KIIEHHs] OTHOCUTEJIbHO BBINIOJHEHUSI MpeylaraéMoil 3aladd, YYHUTHIBATD WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUH IPYTrUX yUACTHUKOB AMAJIOTa WM IHUCKYCCHUN),



pacrio3HaBaTh HeBepOabHBIE CpencTBa OOLIEHMs, TMOHMMAThb 3HAUYEHHE COLIMAIBbHBIX
3HAKOB, MPEANOChUIOK BO3HUKHOBEHUSI KOH(IUKTHBIX CUTYaLUH, YMETh CMAT4aTh KOHPJIUKTHI U
BECTH I€PErOBOPBI,

BJIaJETh PA3JUYHBIMU CIIOCOOaMU OOIIEHHUs] U B3aUMOIEHCTBHS, IMOHUMATh HAMEPEHUS
APYTUX JIOAEH, MPOSBIISATh YBAKHUTEILHOE OTHOIIEHUE K COOECENHHMKY U B KOPPEKTHOH (hopme
(bopMyIHPOBATH CBOU BO3PAKEHUS,

pPa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPEHHUs C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEncTsB.

2) coBMecTHAasI AeSITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEHMMYINECTBA KOMAHIHOW U MHAMBHAYAJbHOH pabOThI MpH
pemeHny OMONIOTHYECKOH MpobyieMbl, 0OOCHOBBIBATh HEOOXOIUMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aUMOAEHCTBUS MPH pelleHN: yueOHOH 3amauy;

BBIOMpPATh TEMAaTUKy M METOIbI COBMECTHBIX AEHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MO)KHOCTEH Ka)K[Oro 4jieHa KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHON JeATEeNbHOCTH, OPTraHU30BbIBATD M KOOPAWHUPOBATH
JNENUCTBUsA MO €€ AOCTUKEHUIO. COCTABJATH IUIAH AEHCTBHUH, pacnpenesiiTb Poju C y4ETOM
MHEHUH Y4aCTHUKOB, 0OCYK/1aTh Pe3yJIbTaThl COBMECTHOM padoOThI;

OLICHUBATh Ka4€CTBO CBOETO BKJIAJa U KAKIOrO YYaCTHHKA KOMAaHIbI B OOLIHMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

npeasaraTb HOBbl€ NPOEKTHL, OLIEHWBATh HAEU C MO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKONU 3HAYUMOCTH,

OCYILECTBISATh IO3UTUBHOE CTPATETMYECKOE TIIOBEJEHHE B pPa3jMUYHBIX CHUTYyalUsX,
NPOSIBJIATH TBOPUECTBO U BOOOpaKeHNE, ObITh HHIUIIMATUBHBIM.

OsiageHHne yHHUBePCAJBHBIMH PeryisiTHBHbIMH JeHCTBUSIMU:

1) camoopranuzaums:

UCTIOJIb30BaTh OHOJIOTMYECKHE 3HAHUS Ui BBIABICHHA NPOOJeM U UX pELICHUs B
JKU3HEHHBIX 1 yUeOHBIX CUTyalHsX,

BBIOMpPATh HA OCHOBE OMOJIOIMYECKUX 3HAHUH LEJIEBbIE M CMBICJIIOBBIC YCTAHOBKU B CBOMX
NEeNCTBUSIX U TMOCTYIKax MO OTHOLIEHUIO K JKUBOH MpPHUPONE, CBOEMY 3OPOBBIO U 3I0POBbIO
OKPY’KaIOIIHX;

CaMOCTOSITENTPHO OCYIIECTBIISATh TO3HABATENBHYIO AEATENbHOCTb, BBIABISTH MPOOJIEMBI,
cTaBuUTh W (opmMyaupoBaTh COOCTBEHHBIE 3amadu B OOpa30OBATENIbHON NEATETPHOCTH U
JKU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENTbHO COCTABJISATh IUIAH PELICHUs] MPOOIEMbI C YIETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEANIOUYTECHU,

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM,;

pacLIMpsTh PAMKH y4e€OHOTO MPeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHHUH,

JenaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATE €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBAThH (POPMHUPOBAHHIO U TIPOSIBICHUIO IMPOKOH 3PYIULIMH B Pa3HBIX 00JIACTAX
3HAHUH, MOCTOSTHHO MOBBILIATH CBOH 00Pa30BaTENIbHBINA U KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEITEIbHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM,;



BJIaJIeTh HaBBIKAMH MMO3HABATEIBHON pedIIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUI
U MBICJIUTENIbHBIX MPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHHH, NCIIOIB30BATh MPUEMBI pedIIeKCHU
111 OLIGHKU CHTYalllH, BEIOOpA BEPHOTO PELICHHMS,
yMETb OLIEHUBATb PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUs 110 UX CHUXKEHHUIO,
IIPUHUMATh MOTHUBBI U apIyMEHTbI APYTUX MPHU aHAIN3€ Pe3yJIbTATOB AesATEIbHOCTH,
3) npuHsTHE Ce0s1 M APYrHUX:
NPUHUMATD ceOsl, TOHMMasi CBOU HETOCTATKH U IOCTOMHCTBA,
MIPUHUMATh MOTHUBBI U apryMEHTbI APYTUX MPHU aHAIN3€ PE3yJIbTaTOB AeATEIbHOCTH,
NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMINOKW,
pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MO3UIMU APYTOro YEJIOBEKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIe pe3ynbTaThl OCBOSHMsI CopepikaHus ydeOHoro mpenmera «buonorms» Ha
yriyOJEHHOM yPOBHE OPHEHTHUPOBAHBI Ha odOecniedueHre npodribHOro oOy4eHHs O0yHYarO X CsI
Oouonornu. OHM BKJIIOYANOT: creuuduueckue ais OMONOrMH HAaydHble 3HAHWSA, YMEHUS U
CHoCOOBl AEWCTBUII 1O OCBOCHHIO, WHTEPIPETALMA W NPEeOoOpa3OBAaHHUIO 3HAHWMA, BHBI
OESTEIbHOCTH IO TMOJYYSHHI0 HOBBIX 3HAHHUH W WX NPUMEHEHHIO B PA3JIMYHBIX y4eOHBIX, a
TaKXX€ B PEAJIbHBIX JKU3HEHHBIX CHTyalusxX. [IpeaMeTHble pe3yapTaThl MPEACTABICHBI MO TOAaM
U3yUESHHS.

IIpenmertHble pe3yibTaThl OCBOSHHs yuebHOro mnpeamera «buonorus» B 10 Kiacce
TOJDKHBI OTPAKaTh:

cpOpMHPOBAHHOCTb 3HAHUN O MECTE U POJIM OHOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUpPOBAHUN €CTECTBEHHO-HAYYHOH KapTHHBI MHpPA, B IIO3HAHUU 3aKOHOB TPUPOIBI U
pewerny npodeM paLrOHAIBHOTO PHUPOIOIIONB30BAHUS, O BKJIAJe POCCUICKIX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OMOJIOTHY;

BJIAZICHHE CHCTEMOH OWOJIOTMUECKUX 3HAHHUH, KOTOpas BKJIOYAET: OCHOBOIOJATAIOLINE
OWOJIOTHYeCKHe TePMUHBI W TIOHSATHS (JKU3Hb, KJIETKA, OpPraHu3M, MeTabOoJH3M, TrOMeocTas,
CaMOperyJsILKs, CAMOBOCIIPOU3BEICHNE, HACIEACTBEHHOCTb, H3MEHUYHUBOCTD, POCT U Pa3BUTHE),
ouosnorndeckne Teopun (kmerouHass teopusi T. IlIsamna, M. Illnetinena, P. Bupxosa,
XPOMOCOMHas Teopusi HacnencTBeHHOCTH 1. Moprana), yuenus (H. Y. BaBunoBa — 0 meHTpax
MHOT000pa3usi U MPOUCXOXKIEHHUsS] KYyJIBTYPHBIX PACTEHUi), 3aKOHBI (€AMHOOOpa3Usi OTOMKOB
NIEPBOTO TMOKOJIEHUS], PACIIEIUICHHUS], YUCTOThI raMeT, He3aBUCHMOTro HacnenoBanus . Mennens,
TOMOJIOTHYECKUX PSAOB B HacleACTBeHHOW wu3MeHunBocTd H. WM. Basuiosa), mpuHIUIBI
(KOMITJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METO/IaMH HAyYHOTO NMO3HAHHS, UCTIOJIb3YEMBIX B OMOJIOrHMYECKHX
UCCJIEZIOBAHUSX KUBBIX O0BbEKTOB (OMHUCaHNE, H3MEPEHUE, HAOIOICHHE, SKCIIEPUMEHT),

YMEHHE BBIACISATh CYIIECTBEHHBIC NMPH3HAKH BHPYCOB, KJIETOK MPOKAPUOT U 3YKApPHUOT,
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HuCJe OakTepuii, rpudoB, pacTeHHH,
JKHBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTAaHOB M CUCTEM OPraHOB PACTEHMIA, JKUBOTHBIX, YEJIOBEKA,
NPOIIECCOB JKU3HEAEATENbHOCTH, NPOTEKAOIMUX B OPraHU3Max pacTeHWH, >JKUBOTHBIX U
YeJI0BeKa, OMOJOrMYECKUX MPOLECCOB. 0OMeHa BemecTB (MeTa0oan3M), MPEBPAIICHUsT SHEPTHH,
OposkeHUs1, aBTOTPO(PHOTO U TeTepoTPOPHOro THUIMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Mel03a, raMeToreHe3a, YMOPHOreHe3a, MOCTAIMOPHUOHAIBHOTO PA3BUTHS, PA3MHOKEHHH,
WHIMBUAYAJIBHOTO PAa3BUTHS OpraHu3Ma (OHTOTreHe3a), B3aUMOIEHCTBUS T'€HOB, I'eTEPO3HCA,
HCKYCCTBEHHOT'O 0TOO0DA,;



YMEHHE yCTAaHABJIMBATb B3aMMOCBS3M MEXNY OPTaHOWAAMH KJIETKH U UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK PA3HBbIX TKaHEW U UX (PYHKIUSIMHU, MEXKIY OPTaHAMH U CUCTEMaMH OPTaHOB Y
pacTeHUii, >XUBOTHBIX M YeJOBEKA U WX (PYHKOHUSIMH, MEXAYy CHCTEMaMH OpPraHOB W UX
(GYHKUMSAMH, MEXIy 3TamaMyd OOMEHa BEIECTB, 3TAalaMH KJIETOYHOTO LHKJA M KHU3HEHHBIX
LIUKJIOB OPraHU3MOB, 3TanamMu A>MOPHOHAJIBHOIO pAa3BHTHS, TE€HOTUIIOM U (peHoTHUIIOM,
¢deHoTunoM 1 (pakTopamu cpeapl OOUTAHNUS,

YMEHHE BBISIBJISITh OTJIUYHUTEbHBIC MPU3HAKHU KUBBIX CHUCTEM, B TOM YHUCJIE PACTSHHIA,
JKUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLINE apIyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIsl JOKA3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHYECKHUX TPYIIIL,

yMEHHE pelaTb OWONIOTHYEeCKHUE 3aJadd, BbIIBJISATh NPUYHHHO-CIECICTBEHHBIC CBS3U
MEXAYy HCCIeNyeMbIMH OWOJNIOTHYECKUMH TPOLIECCAMH U SIBICHMSMH, J€JaTh BBIBOABI U
MPOTHO3BI HA OCHOBAHHUHU NOJYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBIMOJHATE JJAOOPATOPHBIE W MPAKTUYECKUE PaloThl, COONMIONATh MpaBHiIa NPU
pabote ¢ yueOHBIM U TaOOpPaTOPHBIM 0OOPYIOBAHUEM,

YMEHHE BBIIBUTAThb TUIOTE3bI, TMPOBEPATh UX JKCIEPUMEHTAJbHBIMH CPEICTBAMH,
bopMyIHpys LIeNb UCCIEIOBAHMS, AHATU3UPOBATH MOJNYYSHHbIE PE3YJIBTATHI U 1€JaTh BHIBOABI,

yMEHHE Y4acCTBOBAaTh B y4eOHO-HCCIIENOBATEIBCKOW pabdoTe Mo OWOJIOTHH, SKOJOTHH W
MEIUIUHE, MPOBOIAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOINECTB, U MyOJIMYHO MPENCTaBISATH
MOJIyYE€HHBIE PE3YJIbTAThl HA YUEHHUECKUX KOH(PEPEHIHSAX,

YMEHHE OLIEHUBATh 3TUYECKHE aCIEeKThl COBPEMEHHBIX HCCIEIOBaHUH B obOjacTu
Ouonornu M MemuUMHBI (KJIOHHPOBaHHE, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPaBIEHHOE
U3MEHEHHE T'€HOMA M CO3/1aHUE TPAHCTEHHBIX OPraHU3MOB),

YMEHHE OCYLIECTBIISITH OCO3HAHHBIN BBIOOp OyAyIIel mpodecCHOHATBHON NeITeTbHOCTH B
oOnacTi OMOIOTUH, MEAUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO35HCTBA, MULIEBOH
NPOMBIIIJICHHOCTH, YIAyOJIATh TO3HABATENbHBI HMHTEPEC, HANPABICHHBIH HAa OCO3HAHHBIN
BbIOOP COOTBETCTBYIOIEH MPOPECCHH U TPONOJLDKEHHE OHONOrHYecKoro oOpa3oBaHUsS B
OpPTaHU3aALMSIX CPEAHEro NPodeCcCHOHATBHOTO U BBICLIIETO 00pPa30BaHUS.

IIpenmerHble pe3ynbTaThl OCBOCHHs yuebHOro mnpeamera «buonorus» B 11 Kiacce
TOJKHBI OTPAKaTh:

cpOpMHPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUpPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA, B TMO3HAHUU 3aKOHOB
NPUPOABI U PEIIEHUH 3KOJIOTHUECKUX MPOOJIeM HUeIOBEYeCTBA, a TAaKXKe B PEIICHWH BOMPOCOB
PAaLMOHATIBPHOTO TMPHPOIOINONB30BaHMS, U B (POPMHUPOBAHMM IIEHHOCTHOTO OTHOLICHHS K
npupone, OOIIEeCTBY, HYEJNOBEKY, O BKJIQJAE€ POCCHUICKUX W 3apyOeKHBIX Y4YEHBIX-OHOJIOTOB B
pa3BuUTHE OMOJIOTHH;

yYMEHHE BJA/IETh CUCTEMOI OHMOJIOrMYeCKHX 3HAHUH, KOTOpas BKJIIOYAET OINpPENEICHUs U
NOHUMAaHUE CYLIHOCTH OCHOBOMNOJAratoIiuX OHOJOTHYECKUX TEPMUHOB M TOHATHUH (BHL,
sKocuctema, Ouocdepa), Ouonormyeckue Teopun (3BojronmoHHast Teopust Y. JlapsuHa,
CHHTETHUEeCKass Teopusi sBomonun), yueHus (A. H. CesepuoBa — O MyTsx M HaNpaBJIEHHUSIX
sposmonnn, B.M. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUecKoro pasHosecust k. Xapau
u B. BaiinGepra, 3apogeinnesoro cxoacrsa K. M. Bbapa), mpasuna (muammyma FO. JIuGuxa,
SKOJIOTUYECKOH MUpaMuIbl SHEPTUH), TunoTessl (runoresa «mupa PHK» Y. I'nnbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJAMHM HAy4YHOT'O IIO3HAHMS, HCIOJb3YEMBIMH B
OMOJIOTHYECKNX HCCIENOBAHUSX JKUBBIX OOBEKTOB W OKOCHUCTEM (OMHCAaHHE, H3MEpPEHUe,



HaOJIOZIeHHE, SKCIIEPUMEHT), CroCO0aMHU BBISIBJICHUSI M OLICHKH AHTPOIOTEHHBIX U3MEHEHHIl B
NPUPOE;

YMEHHE BBIACISATh CYIIECTBEHHBbIC NPU3HAKU. BHUIOB, OHOTE€OIEHO30B, 3KOCHCTEM U
ouochepsl, CTAaOMIM3UPYIOIIEro, MABMKYIIEr0 W  Pa3pbIBAIOIIEr0 €CTECTBEHHOro OTOOpa,
AJTONATPUYECKOTO U CUMITATPUYECKOr0 BUAOOOPA30BAHMUSI, BIMSHUS ABIKYIIUX CHJI 3BOJOLIUH
Ha TeHO(OHA MOMYJISALUH, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele OOWTAaHHS, YepedOBaHUs
HAIpaBJICHUH SBOJIIOLINH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCHUCTEMAX;

yMEHHE YyCTaHABJIHMBATH B3aUMOCBSI3H MEXKIY TMPOLECCAMU JBOJIOLUH, IBHKYLIMMH
CHJIAMH aHTpPOIOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX 3KOCHCTEM U MPHUCIOCOONEHUSIMH K HUM
OpPTaHU3MOB;

yYMEHHE BbISIBIISITh OTJIMYUTENIbHbIE MPU3HAKU JKUBBIX CHCTEM, MPHUCIOCOONICHHOCTh BUIOB
K cpene oOuTaHUs, aOMOTHYECKUX M OUOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHHH B 3KOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIUKY JJIsl J10Ka3aTeNbCTBA POACTBA OPTraHM3MOB pA3HBIX CHUCTEMATHYECKUX TPYIII,
B3aUMOCBSI3M OPTraHU3MOB U CpeAbl OOMTAHUS, €IUHCTBA UEIOBEUECKHUX pac, HEOOXOAMMOCTU
COXpaHEHHs] MHOrOOOpa3usi BUIOB M HKOCUCTEM KaK YCJOBHUSI COCYIUIECTBOBAHUS MPUPOABI U
YeJIOBEUECTBA,

yMEHHe pellaTh OHOJOTHYECKHe 3aJa4M, BBISBJIATh NPUYHHHO-CJIEACTBEHHBIE CBS3U
MEXIy HCCIeNyeMbIMH OHOJOIMYECKUMH MPOLECCAMH M SIBJICHUSIMH, MeJaTh BBIBOABI H
MPOTHO3bI HA OCHOBAHUH TMOJYYEHHBIX Pe3yJIbTATOB;

YMEHHE BBINOJHATE JJAOOPATOPHBIE W MPAKTUUECKHE PaloThl, COONMIONATh MpaBWiia NPU
pabote ¢ yueOHBIM U TaOOpPaTOPHBIM OOOPYIOBAHUEM,

yMEHHe BBIIBUTATh T'MIOTE3bl, MPOBEPATbh HX OSKCIEPHUMEHTAJIbHbIMH CPEICTBAMH,
(bopMyIHpys LIeNb UCCIENOBAHMS, AHATU3UPOBATH MTOJyYeHHbIE PE3YJIbTAThI U I€JIaTh BBIBOABI,

yMEHHE Y4acCTBOBAaTh B y4eOHO-HCCIIENOBATEIbCKOW padoTe Mo OWONIOTHH, SKOJOTHH W
MeJULIMHE, MPOBOAMMOI Ha 0a3e LIKOJbHBIX HAay4dHbIX OOILIECTB, M MyOJHMYHO MPEACTABISATH
MOJTyYSHHBIE Pe3yJIbTAThl HA YYEHUUECKUX KOH(PEPEHLIUSX;

yMEHHe OLEHUBaTh TUIOTE3bl U TEOPHUHM O MPOMCXOXKICHUH JKH3HH, 4YeJOBeKa U
YeJIOBEUECKHX pac, O MPHUYMHAX, MOCIEACTBUAX M CIOCOOAaX MPEAOTBpALeHUs] TNIOOATbHBIX
u3MeHeHul B buochepe;

YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BbIOOp OyayInei mpodeCCHOHATBHOM NesITEIbHOCTH B
oOmact  OHMOJNOrMM, OKOJIOTUH, MPHUPOAOIONB30BAHMS, MEIULHMHBL,  OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPHH, CEJbCKOTO XO3SICTBA, MUIIEBOH MPOMBILLICHHOCTH, YIIyOJsITh
NO3HABATENIbHBIA WHTEPEC, HANPABICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun U NPOAOJDKEHHE OHONOrndeckoro o0pa3oBaHMsT B OPTaHU3ALMUSAX CPEIHEro
poeCCHOHAITLHOTO M BBICIIErO 00pa30BaHUSI.



TEMATHUYECKOE INVNTAHUPOBAHUE

10 KITACC
KoanyectBo uacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrpoabubie | IIpakTnueckne
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI pecypent
1 buonorus kak Hayka 1
2 JKuBblE CUCTEMBI U X U3YUYCHUE 1
3 buonorus knerku 2 0.5
4 XuMHYecKasi OpraHu3aus KJIeTKH 4
5 Ctpoenne u PyHKLIUH KIETKH 5 2
6 OOmMeH BelecTB U MPeBpaLeHIe YHEPTUH B g !
KJIETKE
7 Hacnencreennas nagopmanus u 5 0.5
peanu3anus € B KJIETKe '
JKU3HEHHBIN LUK KJIETKU 6 1
9 Crpoenne 1 pyHKIUN OPraHU3MOB 11 L5
10 PasMHOXeHUE U pa3BUTHE OPTaHU3MOB 6 L5
1 I'eneTuka — Hayka O HaCJIE€ACTBEHHOCTH U ) 0.5
HN3MEHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 5 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 3 1
14 I'enetnka uenoBeka 3 0.5
15 Cenekmust OpraHu3MOB 3 1
16 BuorexHoI0THS ¥ CUHTETHYECKast OUOJIOTHS 2
17 IIpomeskyTounas arrectanus B opme 1 1




UTOTOBOH KOHTPOJIBHOH padoThl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

13




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
No ni/m HanmeHoBaHMe pa3fe/ioB H TeM Kosrposmoie | Tpaxruseckue (uudposbie)
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI pecypent
| 3apokaeHue U Pa3BUTHUE YBOIOLUOHHBIX 5
MpeICTaBJICHUN B OMOJIOTHI
2 MHuKpO3BOIIOLINS U €€ PE3YIIbTaThI 10 2
Maxkpo3BOIHOLHS U €€ PE3YNbTAThI
4 IIpoucxoxxaeHue U pa3BUTHE )KU3HHU Ha 10 15
3emie '
5 IIpoucxoxxaeHue 4en0BeKa — AaHTPOIIOTEHE3 7 1
DKOJIOTUSl — HayKa O B3aHMOOTHOIIEHUSX
6 OpraHu3MOB U HAJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY KaroIeu cpenoi
7 Opranusmsl 1 cpena oOuTaHus L5
DKOJIOTUsl BUAOB U MOMYJISILIUH 0.5
9 Dkojorus cooduecTB. DKONIOTHIECKHE g 0.5
CUCTEMbI
10 buocdepa — rmobanpHas 3kocHCcTEMA
11 Yenosek U OKpysKaroLas cpena
12 Pe3epBHOE Bpems
13 IIpomeskyTounas artectanus B opme | 1
UTOTOBOW KOHTPOJIBHOH padboThl
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 68 1 7.5







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

No

n/n

Tema ypoka

Koaun4yecTBo 4acos

KonTtpoabnsbie

Bcero
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

Buomorns xak koMmrIuiekcHast HayKa U Kak
9aCTh COBPEMEHHOIO O0IIeCTBa

JKusble cucTeMbl 1 UX CBOUCTBA

YpoBHEBass OpraHu3alys )KUBbIX CUCTEM

Hcropust OTKpBITUS U U3YUEHUSI KIETKH.
Knerounas teopus

Metoasl MOJEKYJISPHON U KJIETOYHON
ouosoruu. [IpakTudeckas pabora
«H3y4yeHne MeToI0oB KJIETOYHOH OHOIOriu
(xpomatorpadusi, saeKTpodopes,
nuddepeHnuaabHoe HeHTPUyrupoBaHue,

[ILIP)»

0.5

XUMHYECKUNA COCTAB KIIETKU

MI/IHepaJ'IbeIe B€IICCTBA KJICTKH, X
Ouonoruveckas poJsb

Opranndeckne BEIecTBa KIETKU — OENKHL.

JlaboparopHas pabora «OOHapykeHUE
OEJIKOB C TIOMOIIBIO Ka4€CTBEHHBIX
peaxkuuin

0.5

CroiicTBa, knaccudukanyst 1 GyHKIAN
OenKoB




Opranuueckue BelecTBa KJIETKH —
yTJIEBOBI

OpFaHI/I"IeCKI/Ie Be€IICCTBA KJIETKHU —
JIMIMUbI

Hyxneunoseie kucnorel. JJHK u PHK.
JlaboparopHas padora «MccnenoBanue
HYKJIGMHOBBIX KHCJIOT, BBIJEICHHBIX U3
KJIETOK PA3JINYHBbIX OPTaHHU3MOBY»

0.5

Crpoenne u pynkuun ATD. Jpyrue
Hykneosuarpudocharer (HTD)

Cexsennposanue JIHK. Meronst

FCHOMUWKHU, TPAHCKPUIITOMUKH, MPOTCOMUKHA

Metoas! CTpyKTypHOH OHONOTHN

Tune! knetok. IIpokapuornueckas kierka

CrtpoeHue 3yKapuOTUIECKON KJIETKH.

IIpaktrueckas padora «M3ydyeHne cBONCTB

KJIETOUYHOH MeMOpaHbD)

0.5

10

IToBepxHOCTHBIN anmapar KJIETKH

OnHoMeMOpaHHBIE OPraHOUABI KIETKH.
[Ipakrrueckas padora «U3yueHne
IBWKEHUS LIUTOILIA3Mbl B PACTUTENBHBIX
KIIETKaX»

0.5

11

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MUTOXOHIpHH, TutacTuabl. JlabopaTopHas
padora «MccnenoBaHue MmiasMoin3a u
JETIa3MOJH3a B PACTUTENBHBIX KIETKAX)

0.5

12

HememOpaHHbIE OPraHOHUIBI KIETKH

Crpoenne u pyHKUNH sipa




13

CpaBHI/ITeHbHaﬂ XaPaKTEPUCTHUKA KIIETOK
sykapuot. Jlaboparopuas padora
«M3y4yenune cTpoeHus KJIETOK Pa3InYHbIX
OpPTaHHU3MOBY

0.5

14

AcCCUMWISINS U JUCCUMUJISIIIUS — JIBE
cTopoHb! MeTabommn3ma. Turbl oOMeHa
Bemiects. JlabopaTopHas pabora
«M3yueHne KaTaIuTHIECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHIIa3bl WIN
KaTasa3bl)»

15

DepMEHTATUBHBIN XapaKTep peakLui
KJIeTOYHOro MeTaboau3mMa. Jlaboparopras
padora «M3yueHne GepMEHTATHBHOTO
paclienaeHus NepoKCHIa BOAOPOAA B
PACTUTENIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

benku-akTuBaTOpHI N OEIKU-UHTHOUTOPBI

16

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

dorocunres

17

Xemocunres. JlabopaTopHas padora
«CpaBHeHHe npoLeccoB PoToCHHTE3a U
XEMOCHHTE3a»

0.5

AHasrpobHbIe OpraHu3Mbl. Bunbl OposkeHus.
JlaboparopHas pabora «CpaBHeHHE
MPOLIECCOB OPOXKEHUSI W JbIXaHUS

18

AdpoOHBIE OPraHU3MbI. ITAITbI
SHEPreTHIecKoro ooMeHa

DHeprust MeMOPaHHOTO TPATUEeHTA
npotoHoB. Cunte3 AT®: padora




npoToHHON AT®-cuHTa3BI

19

Peakunn MaTpuyHOro CUHTE3a

Tpanckpunuus — MatpuuHbii cuHTe3 PHK

20

Tpancasuus u e€ 3Tamnsl

Konuposanue amunokucinor. Ponb
pubocom B GuocuHTE3€E Oenka

Opranuzanys reHoMa y IpoKkapuoT U
SYKapHOT

MonexynsipHble MEXaHU3MBbI 3KCIIPECCUU
T€HOB Y 3YKapHuoT

21

Bupycer — BHeK€TOUHBIE POPMBI JKU3HH U
oOnuratHeie napa3uTel. [IpakTudeckas
padora «Co3gaHne MOAEN BUPYCay

0.5

BupycHusble 3a00oneBanus 4enoBexa,
JKUBOTHBIX, PACTCHUN

Hanotexuonoruu B OMOJIOrHH U MEOULIUHE

22

JKu3HeHHBI LUK KJIETKUA

23

Martpuusnsiii cuntes JIHK

24

Xpomocomsl. Jlaboparopras pabota
«M3y4eHne XpoOMOCOM Ha TOTOBBIX
MHUKpOTpenapaTax»

0.5

25

Jlenenuve KJIeTKU — MUTO3

Tunel knetok. KapuokuHes U HUTOKUHES.
JlaboparopHas padora «HabnroneHue
MHTO32 B KJIETKaX KOHYHMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MHUKPOIIpPETapaTax)»

0.5

Perynﬂum[ JKU3HCHHOI'O UKJIa KJIICTOK




26 OpraHusm Kak euHOE LieIoe
57 Txanu pacrenuii. JJaboparopuas padora 0.5
«H3y4yenune TkaHel pacTeHUN»
TKaHM )KUBOTHBIX U YEJIOBEKA.
28 JlabopartopHas pabota «/3yueHne TkaHel 0.5
JKUBOTHBIX»
Opranbl. Cucremsl opranos. JlabopaTopHast
29 padora «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»
30 Ornopa Tena opraHu3MoOB
JIBU>KE€HUE OPraHU3MOB
31 IIutanue opranu3MoB
IIutaHue NO3BOHOYHBIX KUBOTHBIX.
IInmesapurenpHas CUCTEMA YEIOBEKa
32 JIpIXxaHue OpraHu3MOB
JlpIxaHue MO3BOHOUYHBIX )KMBOTHBIX U
4eJI0BeKa
33 TpancnopT BeLIECTB y OPraHU3MOB
KpoBeHocHas cuctemMa N03BOHOUYHBIX
3 JKUBOTHBIX U YeJIOBEKa
35 Brinenenue y opranu3sMoB
36 3ammuTa y OpraHu3MoOB
HmmyHHas cuctema denoBeka
37 PaznpaxumocTs U peryisius y
OpPraHU3MOB
38 I'yMopanbpHas peryssinus U SHAOKPUHHAsS

CHUCTEMA KMBOTHBIX M YEJIOBCKA




39

@opMBbI pa3sMHOKEHUS] OPTAHU3MOB

40

ITonosoe pa3sMHOXKEHUE

41

Metiios

42

I'amerorenes. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTtopHas pabora
«I/IsyquI/Ie CTPOCHUS MOJIOBBIX KJICTOK Ha
rOTOBBIX MHUKpOITpenaparax»

0.5

43

HWnnusBuayanbHOE pa3BUTHE OPTAHU3MOB —
OHTOI'€HE3

3akJaaKa OpraHOB U TKaHEH 13
3apOAbIICBBIX JINCTKOB

44

Poctru Pa3BUTHUE KUBOTHBIX.
JlaboparopHast pabota «BrisiBieHUE
MPU3HAKOB CXOJCTBA 3aPOIbIIIEH
IIO3BOHOYHBIX XUBOTHBIX»

0.5

45

PasMHOXeHUE U pa3BUTHE PACTCHUI.
JlaboparopHas padora «CTpoeHue OpraHoB
Pa3MHOXKEHUS BBICIIUX PACTEHUID

0.5

46

HCTOpI/ISI CTaAHOBJICHUA U PA3BUTUA
FCHETHUKU KaK HAYKN

(OCHOBHBIE ITOHSTHUS U CUMBOJIBI TEHETHKHU.
JlaboparopHas padota «JIposoduna kak
O6’beKT TCHETHUYCCKIUX PICCJ'IeI[OBaHPIfI»

0.5

47

3aKOHOMEPHOCTU HACIEAOBAHUS
npu3HakoB. MOHOTHOpHUIHOE
ckpemmsanue. [IpakTrueckas padbora
"M3yueHne pe3yibTaTOB MOHOTHOPHUAHOTO
CKpeLINBaHUs y Ap030dus"

0.5




48

[{utonorunueckre OCHOBBI MOHOTHOPHUIHOTO
CKpECLLMBAHUS

49

AHamusupyroliee ckpemnsanue. Hermonnoe
AOMUHHPOBAHUEC

50

JurnbpunHoe CKpelBaHue.
IIpaxrrueckas padora «U3yueHne
Pe3yJIBTATOB AUTHOPUIHOTO CKPEIHBAHHS
y Ipo30QHIIBD

0.5

51

[{utonoruueckre OCHOBBI TUTHOPUITHOTO
CKpELLMBAHUS

52

CLIGHJ'IGHHOG HaCJICAOBAHUE TTPU3HAKOB

XpoMOCOMHasl TEOPHs HACIEACTBEHHOCTH

53

T'enetuka nomna

54

T'enoTun xak LiejocTHAs CUCTEMA

I'eHeTnyecknii KOHTPONIb PA3BUTHUSA
pacTeHul, >KUBOTHBIX U YEJIOBEKa

55

H3menunBOCTh NpU3HAKOB. Buabl
U3MEHYUBOCTU

MonudukauoHHass U3SMEHIYUBOCTb

56

BapuanmoHHsli psia 1 BapUaLlMOHHAsS
kpuBas. Jlaboparopnas pabora
«HccnenoBanue 3aKkOHOMEPHOCTEN
MOAU(PHUKAITMOHHON N3MEHYHBOCTH.
ITocTpoenue BapualMOHHOTO psifa U
BAPUALIMOHHON KPUBO»

0.5

57

I'enoTnnmuueckast I3MEHUYUBOCTb.
KoMmbOunaTuBHast U3MEHYHUBOCTD

58

MYTaLII/IOHHaﬂ HU3MCEHYHNBOCTD.

0.5




IIpakTrueckas pabora «MyTanuu y
po30¢ bl (Ha TOTOBBIX
MHKpOTpenapaTax )»

3aKOHOMEPHOCTH MYTALMOHHOTO MPOLIECCa.
OnureHeTHKa 1 SIIUTE€HOMHUKA

59

I'enetnka uenoseka. [Ipakruueckas padora
«CocraBreHne 1 aHAITN3 POIOCIOBHOIN»

0.5

60

MeToabl MEULIMHCKOH TeHETUKHN

3HaLIeHI/Ie MeI[I/II_IPIHCKOfI TCHETHUKH B
HpeI[OTBpaH.[eHI/II/I " JICUYCHHUHN '€HETHUYECCKUX
3a00eBaHAl YeNnoBeKa

61

(OCHOBHBIE TTOHSIITUS CCJICKLIUU.
JlaboparopHas padora «3yueHue copToB
KyJBTYPHBIX PACTCHUH U MOPOJ AOMALIHHUX
JKUBOTHBIX»

0.5

62

Metoab! CeNeKIMOHHON paboThl.
JlaboparopHas padora «3yueHne MeTon0B
CEJIeKLIUH PACTEHUI»

0.5

63

JIOCTHKEHHUSI CeNIeKLIUN PAaCTEHHUH U
KUBOTHBIX. [IpakTdeckas pabora
«IIpuBuBKa pacTeHUIT»

CoxpaHeHue, H3yueHHe U UCTIOJb30BaHUE
reHEeTHYEeCKUX PECYPCOB

64

buorexHonorus kak Hayka U OTpacib
npomsBozacTea. IlpakTudeckas pabora
«H3yuyeHne oObeKTOB OMOTEXHOIOTHN

0.5

65

OCHOBHbBIE HAMPABIEHHUSI CHHTETUYECKOMH
Onojoruu




66 XpOMOCOMHas1 U T€HHAsl UHXKEHEPUs

67 MenuuuHackue OUOTEXHONIOTHA

68 IIpomesxkyTounas arrectanus B opme

UTOTOBOW KOHTPOJIBHOH padoThl

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

13.5




11 KVIACC

No

n/n

Tema ypoxa

KosanuecTBO 4acos

KonTtpoabnsbie

Bcero
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OsomounoHHas Teopus Y. JlapsuHa

JIBHoKyLM€e CUIIbI 3BOJIIOLMA BUAOB 1o Y.
Japsuny

bopr0Oa 3a cymecTBoBaHNE, €CTECTBEHHbIH
U ICKYCCTBEHHBINH OTOOD

@OopMUPOBAHUE CUHTETUYECKON TEOPUH
3BOJIOLIUA

DTarnbl 3BOJIOLUOHHOTO IIpoLecca;
MUKPO3BOIIOLHUSA U MAKPO3BOJFOLIUS

HOHy.]'[HLII/Iﬂ — SJICMCHTAapHas €AUHUIA
IBOJIFOLIUHU

3aKkoH reHeTHYECKOro paBHOBecHs JK.
Xapnu, B. BaiinGepra. JlaboparopHas
pabora «BpIsiBIEHHE H3MEHYHBOCTH Y
ocobeit omHOTO BUAa»

0.5

DnemMeHTapHbIe (PaKTOPBI FBOIOLHN

D¢ dexr ocroBarens. dpdext
6YTbIJ'IOLIHOFO T'OpJIbIIIKaA

Murpauuu. M3o0na0un nonyJsissnuii:
reorpaduyeckas, OMoIoruIecKas

EctecTBeHHBIN 0TOOP — HAaNpPaBIISIO LI
(haKkTOp SBOIOIUH




ITonosotii oTOOp

IIprcnocobneHHOCTh OPraHU3MOB KakK
Pe3yJIbTaT MUKPOIBOJIFOLIUH.
JlaboparopHas padora «M3yuenue
apoMop(h030B U HIUOANANITALIUH Y
PAcCTEeHUH U KUBOTHBIX»

0.5

10

IIpumepr! mprUCIOCOOIEHNH Y OPraHU3MOB:

mMoponormueckue, GU3NOIOTHIECKHE,
OMOXHMMHYECKHE, MOBEIEHUECKHE.
JlaboparopHas padora «IIpucnocoOnenus
OpPTaHU3MOB U UX OTHOCHUTECIIbHAA
1e1eCO00Pa3HOCTbY

0.5

11

Bun, ero kputepuu U CTpyKTypa.
JlaboparopHas padora « CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

12

Ctpykrypa BUIa

13

BunooOpa3oBanue kak pe3yjbTaT
MUKPOIBOJIFOIHH

CBs13b MHUKPO3BOJJOLIUA U STTMACMUOJIOTUA

14

Makpossogtonus. [Taneonronoruueckue
MECTOAbI UBYUCHUSA 3BOJIFOITUN

15

Buoreorpaduueckue MEeTOIbI U3YISHUS
3BOJIOLIUA

OMOpHONIOTHYECKHe B CPABHUTENBHO-
MOP(HONOTHUECKUE METOIbI U3YYCHHSI
HBOJIFOLIH

MonexkyasapHO-reHETHUECKHE,
OMOXMMHUYECKHE U MATEMATUIECKHE




MECTOAbI UBYUCHUSA 3BOJIFOITUN

16

OO01mue 3aKOHOMEPHOCTH 3BOJTFOITUH

17

AnanrtuBHas paguaunsi. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOLIUN

18

HaqubIe THUITIOTE3bI HpOI/ICXO)KI[eHI/Iﬂ
JKW3HU Ha 3emiie

I[OHayLIHbIe MPEACTABIICHUA O 3apOXKICHUN
JKU3HHN

19

OcHOBHbIE 3TaIlbl HEOPraHU4YeCKON
5BOJIOLIUU

20

T'umnoresnr 3apOKACHUSA JKU3HU

21

Hcropus 3emiu 1 METOABI €€ U3yUEHHS.
JlaboparopHas padora «M3yuenue u
OMHUCAHUE UCKOMMAEMBbIX OCTATKOB JPCBHUX
OpPTaHU3MOB»

0.5

22

HauanbpHble 5Tansl OpraHu4ecKon
5BOJIOLIUU

DBOIOLHUS SYKAPHUOT

23

(OCHOBHBIE HTAIIbI OBOJIIOIINU
pactutenbHOro mupa. Ilpakruueckas
pabora «M3ydenne ocobeHHOCTEH
CTPOEHUS PACTEHUI Pa3HbIX OTAEIOBY

0.5

24

(OCHOBHBIE HTAIIbI OBOJIFOLIUU KUBOTHOI'O
MHUpa

OBosonus KUBOTHBIX. [IpakTuueckas
pabora «M3ydenne ocobeHHOCTEH
CTPOCHUS MO3BOHOYHBIX YKUBOTHBIX»

0.5

25

Pazpurue xxu3Hu Ha 3emiie 1o 3pam 1




nepuoaam

MaccoBble BBIMUpPaHUsl — HKOJIOTHYECKHE
KPHU3UCHI NMPOLIOTro

CoBpeMeHHbIH 5KOJOTHYeCKUI KPU3HUC, €ro
0COOEHHOCTH

26

CoBpeMeHHas cucTeMa OpraHu4eCcKoro
NPOILJIOro

27

OcHOBHbIE CHCTEMATUYECKUE TPYIIIBI
OpraHU3MOB

28

AHTpOIONOruss — Hayka O 4eJlOBeKe

Passutue npencrasneHuii o
MIPOUCXOXKJIEHUH YeJIOBEKa

29

MecTo uenoBeKa B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabora «M3ydenne ocobeHHOCTEH
CTPOEHUS CKEJIeTa YeJIOBEKA, CBA3aHHBIX C
MPAMOXOXKICHUEMY

0.5

30

JIBMoKyLIME CUJIbI AaHTPOIIOTEHEe3a

CooTHoLIEeHUE OUOJIOTNYECKUX U
COLIMAJILHBIX (PAaKTOPOB B AaHTPOTIOTEHE3E

31

OCHOBHBIE CTaINH AHTPOTIOTEHE3a

IlaneoreneTrka u majaeoreHOMHKA

32

OBOJIFOLIUS COBPEMEHHOTO YEJIOBEKA

33

Yenoseueckue packl. [IpakTuyeckas
paborta «3ydeHne KOO HueCKUX
afanTanui 4eaoBeKay

0.5

MexauCIUIUIMHAPHBIE METOBI
AHTPOIOJIOTUU




34

3apoKaeHue 1 pa3BUTHUE HKOJIOTUN

Mertons! sxonoruu. Jlaboparopras padora
«I/IsyquI/Ie METOAOB DKOJIOTHYCCKUX
HCCIIEOBAHUI»

0.5

3HaueHne YKOJOTNYECKUX 3HAHUN IJIs1
YeJoBeKa

35

Dxonoruyeckue GaKkTopsbl

36

Abuornueckue paxkropbl. CBeT Kak
sKonorndeckuii pakrop. Jlaboparopras
padora «BpIsiBIeHHE TPUCTIOCOOIEHII
OPTaHHU3MOB K BIIUSTHUIO CBETa»

0.5

37

Abuotnyeckue pakropnl. Temneparypa
KaK SKOJIOTHYECKH (hakTop.
JlaboparopHas padora «BrisiBiieHUe
npUCTOCOOIEHUI OPTaHHU3MOB K BIIHSIHHIO
TEMIIEPATYPhI»

0.5

Abnornueckue paxkTopbl. BiraxkHOCTB Kak
sKonorndeckuii pakrop. Jlaboparopras
pabora «AHaTOMUYeCKHE OCOOCHHOCTH
pacTeHUH U3 Pa3HbIX MECT OOUTAHHS»

0.5

38

Cpenbl oOuTaHHUsT OPraHU3MOB

39

buonorunueckue puTMsl

40

’KvzHeHHbIE POPMBI OPraHU3MOB

buornueckue paxropsl

3HaueHne OUOTUYECKUX B3aUMOIECUCTBUN
1T CYIIEeCTBOBAHUSI OPTaHU3MOB B Cpelie
obuTaHus

41

DKONIOTHYeCKHE XapaKTEePUCTUKU




nonyJisiuuu

OcHOBHbIE NTOKA3aTENN MOMYJISILIUU:
YHUCJIEHHOCTD, MJIOTHOCTb, BO3pAacTHAs U
M0JIOBAs CTPYKTypa

OcHOBHBIE TTOKA3aTEIN MOy JIAIHUHN:
POXKAAEMOCTD, MIPUPOCT, TEMII POCTA,
CMEPTHOCTD, MUT'PALIUU

42 Oxonoruyeckasi CTpyKTypa MOy LN
JluHaMyKa MOy JISIUN U €€ PeryJIsALus

43 Kpusble pocTa YMCIEHHOCTU MOMYJISLUY.
Kpusbie BboKHBaHUS
DKOJIOTHYECKasl HULIA BUA.

44 JlaboparopHas padora «IIpucnocoOnenus 0.5
CEMsIH pacTeHHI K pacCeIeHUIO»

45 Bun kak cucrema nonyJssiiuil
3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUi
JKUBOTHBIX

46 Coo011ecTBO OpraHu3MoB — OHUOIIEHO3
JxocucTeMa Kak OTKpbITasi CUCTeMa

47 KpyroBopoT BemecTB u MOTOK 3HEPTUU B
5KOCHUCTEME
OcHOBHbIE MIOKA3aTENN HIKOCUCTEMBbI

48 DKOJOTUYECKHE MTUPAMHUIBI

49 H3meHennst cooOmecTB — CyKLEeCCUU

50 IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEl U OKEaHOB

51 IIpupoanbie 3K0CUCTEMBL. DKOCUCTEMBI




TYHAP, J€COB, CTENEH, MyCThIHb

52

AHTpOHOFeHHbIe IKOCUCTEMBI

Ypboskocucremsl. [IpakTudeckas pabora
«H3yuenue u onucanue ypOO3KOCHCTEMBD»

0.5

3aKOHOMEPHOCTH (HPOPMHUPOBAHHUS
OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B
3KOCUCTEMAX

53

MexaHu3MBbl BO3AECHCTBUSA 3arpsi3HEHUN
Pa3HBIX TUIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISALUOHHOM H
53KOCUCTEMHOM YPOBHSIX

54

buocdepa — obmennanerapras o0og04Ka
3emunu

Yuenue B. M. Bepaanckoro o 6uochepe

55

3aKOHOMEPHOCTH CYLIECTBOBAHMUS
ounocdepsr

56

KpyrosopoTs! BewiecTs u
OMOTreOXUMHYECKHE LIUKJITBI

3oHanbHOCTH Onocheprl. OCHOBHBIE
OMOMBI CyIIH

57

YcroiunBocTh Orochepsl

58

DKOJIOrHYeCKUe KPU3UCH] U UX MPUUHHBI

59

BoszneiicTue denoseka Ha Ouocdepy

AHTpPOIIOreHHO€E BO3/IEHCTBHE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

OxpaHa npupozsl

60

OcHOBHbIE NPUHLIUIIBI YCTOHYUBOTO




Pa3BUTHA YCJIOBCUCCTBA U IIPUPOALI

ParmoHanbHOe MPUPOIONONB30BAHUE U
COXpaHeHHUe OMOJIOTHYECKOTO
pa3HooOpasus 3eMin

O6006menne no Teme « MUKPOIBOJIFOLIHS U

61 . 1
€€ pe3yJIbTaThl»

2 O6006menne no Teme «MakpOIBOJIOLIUS U !
€€ pe3yJIbTaThI»

63 O6006menne no Teme «IIpoucxoxnenne u !
pa3BUTHE XXKU3HU HA 3eMIie»

64 O606menne no Teme «IIpoucxoxaeHne !
YeJIOBEKa — AHTPOIIOTEHE3)

65 O6o0uenne no TemMe « IKOJIOTHSI — HayKa O !
B3aMMOOTHOLIEHHSIX OPTraHU3MOB

66 O606menne no Teme «OpraHu3Mel U cpena !
oOUTaHUS»

67 O6o06uenne no TemMe « IKOJIOTHSI BUZIOB U !
MONYJIALIUI

68 ITpomeskyTouHas atTecTanus B popme !

UTOTOBOM KOHTPOJIbHOH paboThI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

7.5







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






