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HOACHUTEJBbHASA 3AIINCKA

Pabouast mporpaMmma 1o GMOJIOTHH Ha YPOBEHb CPEAHETO OOIIET0 00pa30BaHUs sl 00yUJaIOIIUXCs
10-11-x xmaccoB MBOY «Tensmunckas COILl» pazpaboTana B COOTBETCTBUH C TPEOOBAHUSIMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku oT 17.05.2012 Ne 413 «OO0 yrBepkaeHun QeaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTA CPEIHETo 00IIero 00pa3oBaHusm» (C
W3MEHEHUSIMHU, BHECCHHBIMU TTpUKa30oM MuHnpocsenieHus ot 12.08.2022 Ne 732);

e mnpukaza MunmnpocsemnieHus ot 18.05.2023 Ne 371 «O06 yrBepkaeHuu QeaeparbHOi
00pa30BaTeNbHOI MPOrpaMMbl CPETHET0 00IIero 0Opa3oBaHuUs»;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsinka
OpraHMU3ali U OCYIIECTBIICHUS 00pa30BaTEeNbHOM EATEIBHOCTH 110 OCHOBHBIM
0011eo0pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM HauaIbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHETO 00IIero 00pa3oBaHUsI;

o CII2.4.3648-20 «CanuTapHO-311IEMUOJIOTHYECKUE TPEOOBAHNUS K OpraHU3alusaM
BOCIUTAHUS U 00yUEHUs, OTJbIXA M 03[JOPOBIICHUS AETECH U MOJIOJICKI», YTBEPIKICHHBIX
MMOCTaHOBJICHHEM TJIABHOTO CaHUTAapHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneHnueckue HOPMaTUBBI U TPEOOBAHMS K 00ECIICUECHUIO
0e301acHOCTH U (WiH) O€3BPEAHOCTHU ISl YeIOBeKa (PaKTOPOB CPeabl OOUTAHUSY,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOTO IUIaHa CPEIHETO 00IIero 00pa3oBaHus, YTBEPKIACHHOTO MprkazoM MbBOY
«Tenpmunckas COL» ot 29.08.2023roga Ne 236 «OG0 yTBep:kI€HUH OCHOBHOM
00pa30BaTeNBHON MPOTrPAMMEBI CPEIHETO 00IIero 00pa3oBaHUNY;

e (enepanbHOi paboueit mporpamMmsl o yueOHOMY IpeameTy «buonorusy.

Pabouast mporpamma OpHEeHTHPOBAHA Ha LIEJICBBIC IIPUOPUTETHI, CPOPMYITUPOBAHHBIC B
dbenepanpHON paboueli mporpaMMe BOCIIUTAHUS U B paboueii mporpamme Bocriutanuss MbOY
«Tenbmunckas COLLDy.

IIpu pazpaboTke mnporpammbl O OHOJOTHMM TEOPETUUYECKYIO OCHOBY JUISl OINpEAETICHUS
MOJIXO0A0B K (OPMHPOBAHUIO cojepKaHMs YydeOHoro mpeamera «buonorus» cocTaBUIM:
koHuentyaiabHble nojoxkeHns PIOC COO o B3auMOOOYCIOBICHHOCTH IeJieH, coaepkaHus,
pe3yiabTaToB 00yueHust U TpeOOBaHMI K YPOBHIO TMOJIOTOBKHU BBIMTYCKHUKOB, TIOJIOKEHHUST 00 OOIINX
LeIsIX W NPUHLUIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBl CPEIHEro OOIIEro
obpasoBanus B Poccuiickoii deaepannu, a Takke MOJIOKEHUS O crieluduKe OUOIOTuM, €€ 3HAaYCHUN
B TIO3HAHUM KUBOH NMPHUPOJIBI U 00ECIIEUEHUH CYIIECTBOBaHMs dejoBedeckoro oodmectna. CorinacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIPEJEJICHbl OCHOBHBbIE (YHKIIMM IPOTrpaMMbl IO Ouosoruu u eé
CTPYKTYypa.

IIporpamma mo Ouosoruu Iaér HpeicTaBiIeHHE O LEesIX, o0 obuieil crparerun oOydeHus,
BOCIIUTaHMs U Pa3BUTHUs 0OydarOUIMXCs cpeAcTBaMH yueOHoro mpeamera «buonorusy», onpenenser
o0s13aTeNIbHOE TIPEIMETHOE COJAEpkKaHHE, €ro CTPYKTYpPY, paclpeiesieHHe IO pasfeliaM M Temawm,
PEKOMEHIyEMYIO MOCIIEI0BAaTeIbHOCTh U3yUEHUsI yueOHOro MaTepuala ¢ y4éToM MeXIPEeIMETHBIX 1
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM OO0pa30BaTeIbHOIO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
00yJarouxcs.

B nmporpamMMe o GMOJIOTHU TaK)Ke YUYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JTMYHOCTHBIM,
METanpeIMETHBIM U NIPEIMETHBIM pe3yibTaTaM OO0y4deHHs B (OPMUPOBAHHWU OCHOBHBIX BHJIOB
y4eOHO-T103HABATEeIbHON  JEATENbHOCTH/YUeOHbIX  JeHCTBUH  0OOy4alomMXCsi 1O  OCBOCHHIO
coJiepKaHusi OMOJIOTHYECKOT0 00pa30BaHuUsI.



B mporpamme mo Owuomormm (10-11 kmaccel, 0a30BBIi ypOBEHB) pEaTU30BaH IMPUHITUIL
MIPEEeMCTBEHHOCTH B H3yUYE€HUU OMOJIOTHH, OJIaroaps 4eMy B HEl TPOCMaTPUBAETCS HAMIPABICHHOCTh
Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS,
LIEHHOCTHBIX OPUEHTALUNA JIMYHOCTH, SKOJIOTMYECKOTO MBIIIJICHUS, MPEICTaBICHUH O 310pOBOM
o0pase >KM3HM M OEpeKHBIM OTHOLICHHWEM K OKpY’Karomied mpupoaHoit cpexe. Iloaromy Hapsiny c
M3yuyeHHeM OOIIEeOMOIOTUYECKHX TEOpHUH, a TaKkKe 3HAHUW O CTPOCHHM JKUBBIX CHUCTEM Pa3HOTO
paHra 1 CyIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOIIECCOB B MIPOrpaMMe MO OHUOJIOTUU YIENIEHO
BHHUMaHHE UCIOJIb30BaHUIO MOJYYEHHBIX 3HAaHUN B MTOBCEIHEBHOM JKU3HU ISl PELICHUS] PUKIIAIHbBIX
3aJa4, B TOM uucie: MNPOQHUIAKTUKH HACJIEICTBEHHBIX 3a00JE€BaHHUI 4YelOoBEKa, MEIUKO-
TCHETHYECKOT0 KOHCYJIbTHPOBAHHUS, OOOCHOBAHUS HKOJOTHYECKU IeIecO00pa3HOro MOBEACHHS B
OKpY>Karoliel NpUPOIHON cpene, aHaidu3a BIMSHUS XO3SHCTBEHHOW NESATEIBHOCTH 4YellOBeKa Ha
COCTOSIHME TMPHUPOAHBIX W HUCKYCCTBEHHBIX JKOCHCTEM. YCHUJIEHHE BHHMAHMS K MPHUKIAIHON
HaIMpaBJIEHHOCTH yyeOHOro mnpeamera «buonorus» mpoauKTOBAaHO HEOOXOIMMOCTHIO 00eCreUeHUs
YCIOBHUU JUIS pEIICHUS OJHOW M3 aKTYalbHBIX 3a[ad IIKOJBHOTO OMOJOTHYECKOro OOpa3oBaHMA,
KOTOpas mpeanosaraeT (opMUpOBaHHE Yy OOYyYaIOMIMXCS CIOCOOHOCTH aJanTHpPOBAThC K
M3MEHEHHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHMsI 3aHMMaeT BaxkHoe MecTto. OHa
obecnieunBaeT (OPMUPOBAHHE Yy OOYYAIOIIUXCS TMPEACTABICHUN O HAYYHOW KapTHHE MUPA,
pacmmpsier 1 00001IaeT 3HaHUS O JKUBOM NpHPOJE, €€ OTIMYUTEIBHBIX NMPU3HAKAX — YPOBHEBOM
OpraHM3alliii U SBOJIONMH, CO3Aa€T YCIOBHUS JMJIsA: I[O3HAHUS 3aKOHOB JKUBOW MPUPOJIBL,
(dbopMupoBanus GyHKIIMOHATHHON IPaMOTHOCTH, HABBIKOB 3JJ0POBOIO U 0€30MacHOro o0pasa KU3HH,
HKOJIOTUYECKOTO MBIIUICHUS, IGHHOCTHOTO OTHOIICHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

Bosbioe 3HaueHne OMOOTHS MMEET TAKKe JUIS PEIICHHUS BOCHHTATEIBHBIX M PAa3BUBAOILINX
3ama4 cpeaHero oOmiero oOpa3oBaHUs, coUUanu3anuu olydarommxca. M3ydenwe Ouonoruu
obOecnieurBaeT ycioBuUs i (OPMHpPOBAHUS HHTEIUIEKTYalbHBIX, KOMMYHHKAI[MOHHBIX H
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKON KYIBTYPHI, CIIOCOOCTBYET MHTErpAIlii OMOIOTHYECKUX
3HAHUW C TIPEJICTABICHHUSAMH W3 JPYTUX Y4YEOHBIX TMPEIMETOB, B YaCTHOCTH, (U3UKH, XUMHH H
reorpadun. HazBaHHbIE TIONIOKEHUS O MpeAHa3HAYeHUN y4eOHOTo npeaMeTa «buonorusy cocTaBuiu
OCHOBY JJIsi OIIpeJesIeHUus] TOAXOJO0B K OTOOpPY M CTPYKTYpPUPOBAHHIO €ro COJEpKaHMs,
MIPEJICTaBICHHOTO B MPOrpaMMe M0 OMOJIOTHH.

Ot60p conepkanusi yueObHoro mpeamera «buosorusi» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3ULIMK KYyJIbTYpOCOOOPA3HOrO MOAXO0Ja, B COOTBETCTBUU C KOTOPHIM OOYyYaroIiuecsl IOJKHBI
OCBOUTH 3HAHUS M YMEHHUA, 3HAUUMBbIE TSI (HOpMUPOBAHMS OOIIEH KyIbTYpBHI, OMpPEICISIONINE
aJIeKBaTHOE TIOBEJCHHE 4YEJIOBEKAa B OKPYXAlOIIeHd TNPUPONHOW Ccpede, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU W MPaKTHUECKOW aesTenbHocTH. Oco0oe MecTo B 3TOM CHCTEME 3HaHUU
3aHMMAIOT JIEMEHTHI COIEP KaHUS, KOTOPHIE CIIY>KaT OCHOBOM ISl (JOPMUPOBAHUS MPEACTABICHUH O
COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHUHE MHpa M IIEHHOCTHBIX OPHEHTALUAX JUYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIUU OMOJIOTUYECKOT0 00pa30BaHus.

CTpyKkTypHpOoBaHHE COAEp)KaHUS YYEeOHOro Marepuana B TMporpaMMmMe 10 OHOJIOTHH
OCYIIECTBIIEHO C Y4YETOM MPHOPUTETHOTO 3HAYEHUs 3HAHUKH 00 OTIMYUTETBHBIX OCOOEHHOCTSIX
KUBOU MIPUPOJBI, 0 €€ YPOBHEBOW OpraHM3AIMK U IBOJIOIUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yueOHoro mpeaMera «brosorusy BBIIENCHBI CIeYIOIINe CoAep)KaTebHble THHUN: «bromorns kak
Hayka. MeToJpl Hay4HOTO MO3HaHWs», «KieTka kak Owonormueckas cucrema», «OpraHu3M Kak
Ouosorudeckasi cucrema», «CucrteMa ¥ MHOTOOOpa3He OPraHHMYECKOTO MHUPay, «IBOJIOIUS KUBOU
MPUPOAB, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lemp wu3ydenus yuyeOHOoro mpemmera «buomorus» Ha 0a30BOM YpOBHE — OBJaJCHHE
00yJaroIUMUCS 3HAHMSIMA O CTPYKTYPHO-(QYHKIIMOHAIHHON OpPTraHW3aIlH JKUBBIX CHCTEM Pa3HOTO



paHra u npuoOpeTeHre YMEHHUN HCII0JIb30BaTh 3TH 3HAHUS UL TPAMOTHBIX JEHCTBHHA B OTHOIICHUHU
00BEKTOB >KUBOI MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIeM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mnpenmera «buomorums» Ha 0a30BOM ypOBHE
o0ecreYrBaeTCs pEIICHUEM CIICIYIONUX 3a/au:

OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMbI 3HAaHUH O OMOJOTHYECKUX TEOPHSAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIIOTE3aX, IPaBUIIAX, CIYKAIUX OCHOBOU 11l (POPMHUPOBAHUS MTPEICTABICHUN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpA, O METOJIaX HAay4yHOIrO MO3HAHUS, CTPOSHHH, MHOT000pa3nu 1
0COOEHHOCTSIX JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHM3allMU, BBIAAIOIUXCS OTKPBITUAX H
COBPEMEHHBIX HCCIICJIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHne y OOYYAIOIIMXCS IMO3HABATEIBHBIX, HWHTEIJICKTYyadbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B MPOLIECCe aHAJIN3A JAHHBIX O MYTAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJIAJOB, UACH
Y TIOJIXOJIOB K M3YYEHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIINY;

CTaHOBJICHUE y OOYYaroIIUXcsi OOIIeH KYIbTYphl, (YHKIIMOHATBHON T'PAMOTHOCTH, Pa3BHTHE
yMEHUH OOBSCHATH M OLEHHUBATH SIBICHUS OKPYKAIOLIETO MHpa KMBOM IMPHUPOJBI Ha OCHOBAHUH
3HAHUU U OIIbITA, IOJIYYEHHBIX IIPYU U3YYEHUN OMOJIOTHH;

dbopmupoBaHKe y 00yUaIONIMXCS YMEHUH WLTIOCTPUPOBATh 3HAYCHUE OMOJIOTMYECKUX 3HAHUHN
B TPAKTUYECKOHN JCATEIBHOCTH YEIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTHUA H
arpoOMOTEXHOJIOTHA;

BOCIIUTaHUC y6e)KI[éHHOCTI/I B BO3MOXHOCTH TIO3HAHHUSA YEJIOBEKOM JKHBOM Ipupoanl,
HEOOXOJUMOCTH OCPEKHOTO OTHOILICHHS K HEW, COOJIOJCHHS ITHYSCKHMX HOPM IPH TPOBEIACHUH
OMOJIOTMYECKHUX MCCIICIOBAHUM;

OCO3HAaHHUE IICHHOCTHU OMOJIOTMYECKUX 3HaHUHI AJI1 TIOBBIICHUA YPOBHSA 3KOJIOTHYECKOU
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE TNPUOOPETEHHBIX 3HAHMKW W YMEHUH B TIOBCEJHEBHOW JKU3HU JUISI OIICHKU
MOCJICICTBUI CBOCH JCITEIBHOCTH MO0 OTHOIICHHUIO K OKPYXKAOIIEH cpelie, COOCTBEHHOMY 3/I0POBBIO,
00ocHOBaHUE U COOTIOIEHUE Mep MPODUITAKTUKA 3a00I€BaHUH.

B cucreme cpennero obmero obpaszoBanms «buonorus», mzydaemas Ha 0a30BOM YpOBHE,
ABNsETCA 00s3aTeNbHBIM y4YeOHBIM MPEIMETOM, BXOAIIMM B COCTAaB IpPEAMETHOH 0OO0JIacTH
«EcTecTBeHHO-HAay4HBIE TPEMETHI.

st u3ydeHusi Ouonoruu Ha 6a30BOM ypOBHE CpeIHEro oOIIero oOpa3oBaHUs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemno), B 11 kimacce — 34 vaca (1 yac B Hezeio).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi kKak Hayka (2 yaca)

buonornss kak Hayka. CBs3b OHMOJIOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH W JAPYTHMMHU
€CTECTBEHHBIMH HayKaMH, GHIIOCOpUEH, ITUKOM, ICTETUKOI 1 ipaBoM. Ponb 6ronorun B popMUpOBaHUHT
COBpPEMEHHOM HayuHOIl KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeToapl TMO3HAHUSA >KUBOM MpUpOabl (HAONMIOIEHUE, HKCIEPUMEHT, OINHCAaHHWEe, H3MEpEeHHe,
KJIacCU(UKAIIUsI, MOJICTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/IbI TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

[Tpaktuyeckas pabora Ne 1. «Vcronb30BaHNe pa3IMYHBIX METOJIOB MPU U3YUYEHHH OMOJIOTHUECKUX
00BEKTOBY.

Tema 2. JKuBble cucteMbl 1 uX opranu3anus (1 gac)

Xuseie cucremsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ounonoruu. OTIMYME KUBBIX CHUCTEM OT
HEOPraHUYECKOW IPUPOIbI.

CpoiicTBa O6uocHucTeM M UX pa3HOOOpa3ue. YPOBHU OpraHU3alMd OMOCHCTEM: MOJICKYJSPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBbIH, NOMYJISAUOHHO-BU/IOBOIA, 9KOCUCTEMHBIH
(OmoreoneHOTHYECKUIT ), OroChEpHBII.
JdemMoHcTpaumMu:

Tabnuupl 1 cxembl: «OCHOBHbIE IPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOU IPUPOABIY.

Ob6opynoBanue: mojenb Mosaekyisl JJHK.

Tema 3. XuMH4ecKHil COCTaB M CTPOEHHUE KJIETKHU (8 4acoB)

XHWMHMYECKUH COCTaB KJIETKUA. XUMHUYECKUE DJIEMEHThI: MaKpOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMHU BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [logaepikanue ocMoTHUecKoro 6anaHca.

benku. CocraB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. HezameHumsble u
3aMEHUMbIE AMUHOKHCIOTHI. AMHUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM MOJIEKYIIbI
(mepBuYHasl, BTOPUYHAs, TPETHYHas M YETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBOWCTBAa OEJIKOB.
buonornyeckue pyHKkIUN OEIKOB.

®epMeHThI — OHojoruyeckue karaausaropbl. CTpoeHue ¢pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas
cnenupuuHocTs. KodpepmenTsl. Butamunbl. OTinuns GepMEHTOB OT HEOPTAaHUYECKUX KaTallu3aTOpPOB.

VYrieBobl: MOHOCaxXapuIsl (TITFOKO3a, pru003a U Ie30KCUprod03a), Tucaxapuibl (caxaposa, JaKTo3a)
U TosMcaxapuisl (Kpaxmal, [IMKOT€eH, 11eJUTi0s103a). buonornyeckrue GyHKINN yrieBOJIOB.

Jlunuasl: TpuraMuepuasl, (ocoaunuasl, crepounsl. 'uapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonornueckue QyHkuuu nunuaoB. CpaBHEHHE YIJIEBOJAOB, OEIKOB M JHUIUAOB KaK HCTOYHHUKOB
SHEpPTUHU.

Hyxneunossie xucnotel: JHK u PHK. Hyxneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pynkuun JIHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

[Mutonorust — Hayka o kierke. Kierounas Teopus — npumep B3auMoJeUCTBUS Hael U (AKTOB B
HayYHOM IMO3HAaHUU. MeTo/1bl U3yYeHUS KIETKH.

Knerka kak 1menmoctHas jkuBas cucrema. OOmMe NpPU3HAKM KIETOK: 3aMKHYTas HapyXKHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, CuCTeMa CUHTe3a Oeka.

Tunel  KJIETOK:  dyKapuoTWyeckas U mpokapuotudeckas. OCOOEHHOCTH  CTPOCHHS
npokapuoruyeckol kierku. Kierounas crenka Oaktepuii. CTpoeHHE 3JYKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAas CTEHKAa, TIJMKOKAIUKC, HUX (QYHKIUH.
[Tna3marnyeckas memOpana, e€ cBoiicTBa U ¢yHkMU. L{uToruiasma u e€ opranouasl. OnHOMEMOpaHHbIE
opraHouasl kiuetku: OIIC, anmapar ['onbmxu, nm3ocomsl. IloayaBTOHOMHBIE OPraHOMIbBI KIIETKH:
MUTOXOHJIPUH, TUTacTUIbI. [Iporcxoskienne MUTOXOHApUN U muiactul. Bunbl mactua. HememOpanubie
OpPraHOM[bl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHTp, LEHTPUOJIM, PECHUYKH, JKXIYTHUKH. DyHKIUH
OPraHOUJIOB KJIETKHU. BKiIroueHus.

Anpo — perynsaTopHblii LeHTp kieTku. CTpoeHue szpa: siiepHas 000J04Ka, KapHollia3zMma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lIBann, M. lllneiinen, P. Bupxos, [Ixx. Yorcon, ®. Kpuk, M.
VYunkuuc, P. ®panknun, K. M. bap.

Juarpammsl: «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXHMBOW Ipuponae», «PacmpenencHue
XUMHUUYECKHX 3JIEMEHTOB B KUBOM PUPOJEN.

Tabmuubl u cxemsl: «lleproanyeckast TabnMIa XUMHYECKUX JIEMEHTOB», «CTpOEHUE MOJIEKYJIIbI
BOJbI», «buocunres Oenkay, «CTpoeHune Moiekynbl Oenka», «CtpoeHue QepmeHTan, «HykienHoBble
kuciotel. [JHK», «Ctpoenne monexkynst AT®», «CTpoeHne 3yKapuOTHYECKOM KIEeTKn», «CTpoeHue
JKUBOTHOM KIIeTKW», «CTpoeHue pacTUTEIbHOM KIETKW», «CTpOoeHHE MNPOKAPUOTUYECKON KIIETKU»,
«CTpoeHue siipa KIETKI», «YTIeBOAB», «JIMIuIb».

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, 000py10BaHUE [yl IPOBeIeHHs HaOII0AeHUH, U3MEpEeHuil,
9KCHEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPHATIBHBIX KIIETOK.

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

JlaGopatopHast padota Ne 1. «/3yueHHne KaTalUTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpHUMeEpe
aMMJIa3bl WM KaTayasbl)».

JlaGopatopHas padora Ne 2. «/3yueHue cTpoeHMs KJIETOK PACTEHHM, )KUBOTHBIX U OakTepuil moa
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OIMCAHUEY.

Tema 4. ’KuzHeaesTeJIbHOCTb KJIeTKH (6 yacoB)

OOMmeH BellecTB, WIM METa0o0au3M. AcCUMWIALMS (IUIACTUYECKUH OOMEH) M JIUCCUMMIISILIUS
(oHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €MHOT0 Ipoliecca MeTaboau3ma. Poib 3aKOHOB COXpaHEHHS
BEIIIECTB M YHEPIUH B IOHUMAaHUU METa00IU3MA.

Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U retepoTpodHblif. Posb (epMeHTOB B 0OMEHE BEILECTB U
IPEBPAILEHUH SHEPTUU B KJIETKE.

®otocunTe3. CBeToBas U TeMHOBas (azbl GorocuHTe3a. Peakiun GorocunTesa. DPpdekTuBHOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUIs )KU3HU Ha 3emuie. BiusiHue ycnoBuii cpeabl Ha (GOTOCHHTE3 U
CIOCOOBI TOBBIIIEHUS €0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCUHTE3UpYIOLIe OakTepry. 3Hau€HuEe XEMOCHHTE3a JUIs )KU3HH Ha 3eMJle.

OHepreruyecknii oOMeH B KieTke. PacrierieHune BEIIeCTB, BbIIEIEHHE M aKKyMYJIHUpOBaHHE
SHEpPruu B KJIETKe. DTambl sHepreTuyeckoro ooOMena. I'mukonu3. bpoxenue u ero Bunsl. Kuciaopoanoe
OKHUCJIEHHE, WM KJeToyHoe JbixaHue. OxucinurenbHoe ¢ocdopmimpoBanue. IPHEKTUBHOCTH
SHEPreTH4ecKoro oOMeHa.

Peakuuu marpuuyHoro cunresa. I'enernueckas unpopmauus u JJHK. Peanuzauus reneruueckoit
uHpopMaluu B KieTke. I'eHeTnyeckuit koa u ero coiicta. Tpanckpunuus — MaTpuusbiil cuntre3 PHK.
Tpancnsius — OuocuHTe3 Oenka. Otamnbl TpaHcasuud. KoaupoBanue amuHokucioT. Pons pubocom B
OuocuHTe3e OenKa.

Hexknerounsle Qopmbl xu3Hu — BUpychl. Mcropusi otkpbiTus BupycoB (. W. VBaHOBCKMIA).
OcoOeHHOCTH CTPOEHUS U )KU3HEHHOTO IMKJIa BUpYcoB. baktepnodaru. bonesnu pacteHui, 5)kUBOTHBIX U
YyeJioBeKa, BhI3bIBacMble Bupycamu. Bupyc nmMmmyHnonedunura yenoseka (BY) — Bo3doyaurens CIIN/a.
OOpaTHasi TpaHCKpUIIMS, peBepTaza M HHTerpasza. [IpodunakTuka pacnpocTpaHEeHUs BHUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumuu:



IToptpetsr: H. K. Konbuos, [1. . UBanosckuii, K. A. Tumupsses.

Tabmunelr u cxeMmbl: «Tunel muTaHusy, «Metabomuzmy», «MUTOXOHIPHSLY), «IHEPTreTUICCKHIA
oOmen», «Xmoporutact», «Porocuntedy, «Ctpoerne JJHK», «Ctpoenne U QpyHKIHMOHMpOBaHUE TeHAY,
«Cunre3 Oenkay, «['eHetnyeckuii koa», «Bupycer», «bakrepuodarn», «CTpoeHHE W KU3HEHHBIA ITUKIT
Bupyca CIIN/]a, 6akrepuodaran, «Pemmkanus JJHK».

Oo6opynoBanue: moaenu-anmmkamuu «Yasoenue JJHK u Tpanckpumnmusy», «buocuHTe3 Oemkay,
«CTtpoeHue KIeTkny», Moaenb cTpykrypsl JJHK.

Tema 5. PazMHoKeHNEe M HHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB (5 4ac)

KneTounslii UK, WIK )KU3HEHHBIN MUK KieTku. MHTepdaza u mutos. [Ipoueccel, npoTekaroriue
B uHTepdaze. Pemmukamnus — peakuus marpuunoro cunreza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTHIl. [IMIIIONAHBIN U TaIUIONIHBIA XPOMOCOMHBIE Habopbl. XpoMaTu bl LluTonoruueckue
OCHOBBI Pa3MHOKEHUS U MHIUBUIYAJIbBHOIO PAa3BUTHUSI OPTaHU3MOB.

Henenne knerkm — muro3. Cragum mutosza. lIpouecchl, mpoucxonsniye Ha pa3HbIX CTAIUAX
MHUTO3a. BHOJIOrMYECKHIT CMBICIT MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe MU mojoBoe. Buibl 06ecrosioro pa3MHOKEHUS:
JeJICHWe HaJBO€, IOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX, CIOpooOpa3oBaHHE, BEreTaTUBHOE
pa3MHOxeHue. MckyccTBEHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUYEHUE JUIS CEJICKLIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECTI0I0ro.

Meiio3. Craguu meitosa. [Iponeccel, mpoucxoasiue Ha craausx merosa. [loBegenue xpomocoMm B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MEH03a.

['amerorenes — mporuecc 00pa30BaHUS MOJOBBIX KJIETOK Yy JKUBOTHBIX. IlosoBble »kenesbl:
CEMEHHUKH U ssuyHuKU. OOpa3oBaHUEe U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIIepMaTo30u/I, STHIIEKIIETKA)
— cmepmaroreHe3 u oBoreHe3. (OCOOEHHOCTHM CTpPOEHHUS SHIEKIETOK U CIepMaTO30M[IOB.
OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuTue (OHTOTeHE3). DMOpHOHaIbHOE pa3BUTHE (dMOpHOreHe3). OTallbl
HMOpPUOHAJILHOTO Pa3BUTUS Yy TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHUE, TacTpyJslus, OPraHOIEHE3.
[loctamOpuoHanbHOe  pa3Buthe. Tumbl MNOCTIMOPUOHAJIBHOTO  PA3BUTHS:  MpPsIMOE, HENpPsIMOE
(TmunHOYHOE). BnusiHue cpebl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHbBIE
YPOACTBA.

Poct u passBurue pacreHuil. OHTOreHe3 IIBETKOBOTO pACTEHHs: CTPOCHHME CEMEHHU, CTaJuu
pa3BUTHA.

JleMoHCTpanum:

Tabmunelr u cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «J[BOWHOE OIUIOAOTBOpEHUE Y
IIBETKOBBIX pacTeHUil», «BereraTuBHOe pa3MHOXKEHHE pacTeHHi», «JleqeHue KiIeTku OakTepuii»,
«CTpoeHHe TONOBBIX KJIETOK», «CTpoeHne XpoMocombly, «Kmerounbrit mukm», «Permumkanus JTHK»,
«Mutos», «Meito3», «IIpssmoe n HenmpsiMoe pa3BUTHEY», «] aMeTOreHe3 y MIEKOMUTAIOIINX U YETIOBEKAY,
«OCHOBHBIE CTaJIU OHTOTECHE3a.

OOGopynoBaHue:  MHKpOCKom,  MuKpompenapatbl  «CriepMaTo30ujbl  MIIEKOTHTAIOMIETOY,
«litnexnerka miekonuTaromero», «KapuokuHe3 B KiIe€TKax KOpELIKa JIyKa», MarHUTHas MOJIENb-
anmuukanus «Jlenenue kinerku», moaens JIHK, monens merada3sHolt XpOMOCOMBL.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTtopHnast pabota Ne 3. «HabmroieHne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax.

Jlaboparopnass pabGora Ne 4. «M3ydeHne CTpOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacJieicTBEHHOCTh U H3MEHYMBOCTh OpraHu3moB (9 yacoB)

[Ipenmer u 3amaun reHeTuku. Victopust pa3Butus reHeTuku. Poib nuTonoruum u 3MOpHOJIOTUH B
CTaHOBJICHUU T€HETHKH. BKIIaJ pOCCHUCKUX U 3apyOEKHBIX YYEHBIX B pa3BUTHE TCHETUKH. MeTombl



TeHETUKH  (TMOPUIOJIOTMYECKUH, IMTOTEHETUYECKUM, MOJICKYIsIpHO-TeHeTndeckuii). OCHOBHBIC
reHeTUYeCKUe MOHATUSA. [ 'eHeTruecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH Hacle[IoBaHHs TMPHU3HAKOB, ycTaHOBJIeHHbIe . Menaenem. MonorubpuaHoe
CKpelrBaHue. 3aKOH euHO0-00pa3us ruOpuaoB nepBoro nokoneHud. [IpaBuiio noMuHUpOBaHUsA. 3aKOH
paciierieHus npu3HakoB. ['unoresa unctotel ramert. [losiHOE M HENOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe ckpemuBanue. 3aKOH HE3aBUCHMOTO HacleI0BaHUs MPU3HAKOB. LluTorenernyeckue
OCHOBBl ~ JUTHOPUIHOTO  CKpEUIMBAaHUS.  AHalIM3HWpylollee  CKpemuBaHue.  Vcronb3oBaHue
AQHAIM3UPYIOIIETO CKPEIIMBAHUS AJIsl ONIPEIETICHHS TE€HOTUIIa OCOOH.

CuemnnieHHoe HacieqoBaHue Mpu3HakoB. Pabora T. Moprana mo cuenjeHHOMY HacjelI0BaHUIO
reHoB. HapymieHue cueruienns reHoB B pe3yJibTaTe KpOCCUHIOBEPA.

XpOMOCOMHasl TEOpUS HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIpeAeeHHe IoMa. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omMorameTHsble U reTeporaMeTHble Opranu3Mel. HaciienoBanvue npu3HAaKoB, CLEIUIEHHBIX C IIOJIOM.

N3meHunBoCTh. Busbl M3MEHUMBOCTH: HEHACIEACTBEHHAas W HaclelICTBeHHas. Ponb cpensl B
HEHACJIEACTBEHHON U3MEHYUBOCTH. XapakTepucTHUKa MOJIU(PUKAITMOHHOH U3MEHYHUBOCTH.
Bapuanuonubli psn u  BapuanMoHHas kpuBas. Hopma peakumun npusHaka. KonndecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAM(PUKALIMOHHONW U3MEHYMBOCTH.

HacnencTBennas, win reHOTUNIMYECKas, U3MEHYMBOCTh. KOMOUHAaTHBHAS M3MEHYMBOCTh. Meiio3 u
MOJIOBOM  TporiecC — OCHOBa KOMOMHATMBHOW HM3MEHUYMBOCTH. MyTallMOHHAs HW3MEHYHBOCTb.
Knaccudukanus Myranmii: TeHHbBIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa ¥ NPUYMHBI MYTalUU.
MyrtareHnbie (akTopbl. 3aKOH TOMOJOTHYECKHX psJI0B B HacleACTBeHHOW wu3meHunBocTH H. U.
Baswuunosa.

BuesinepHast Haca€1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4enoBeka. Kapuorun 4yenoBeka. (OCHOBHBIE METOABI T€HETHKUM  4YeJIOBEKa:
reHeaNornYeckuii, OIM3HENOBbIN, MUTOTEHETHUYECKUN, OMOXUMUYECKUH, MOJICKYIISIPHO-TeHETUYECKUH.
CoBpeMEHHOE OIpeJeIeHue NeHOTUIA: TOJHOI€HOMHOE CEKBEHHMPOBAHHUE, T'€HOTUIIMPOBAaHUE, B TOM
yucie ¢ nomourwto IT1[P-ananu3a. HaciencTtBenHble 3a001¢BaHus Y€I0BEKA: TeHHbBIC 00JIC3HHU, OOJIC3HHU C
HACJICJCTBEHHON MPEAPACIOIOKEHHOCTHIO, XPOMOCOMHBIE O0je3Hn. CoMaTHYECKHEe U TEeHEpPATHUBHbBIC
myTtanuu. CTBONOBBIE KIE€TKH. [IpUHIMMIBI 30pOBOrO 00pasa >KU3HU, AUATHOCTUKH, MPOPHUIAKTUKH U
JIeUeHUsl TeHeTHYeCKUX Ooje3Hel. MeInKo-TeHeTUYeCKOe KOHCYIbTUPOBaHUE. 3HAUCHNE MEAUIIMHCKOM
TeHETUKH B MPEAOTBPAIEHNH U JICUEHUH FeHETUYECKUX 3a00JIeBaHUI YesloBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-Pecosckuii,
H. 1. BaBunos.

Tabmune! 1 cxembl: «MOHOrMOPHIHOE CKpEIIMBAHME M €r0 IIUTOreHETHYecKash OCHOBa», «3aKOH
paciienyeHuss M ero IUTOreHeTHYecKas OCHOBa», «3aKOH YMCTOTBHI ramer», «JlurubpuaHoe
cKkpemuBanuey, «L{utonornyeckue OCHOBBI IUTHOPUIHOTO CKpeUIUBaHUY, «Meiio3y, «B3aumonelicteue
aJUIETIbHBIX TEHOB», «l eHeTHueckHe KapThl pPACTEHMM, *XUBOTHBIX M ueJoBeKa», «['eHeThka mosay,
«3aKOHOMEPHOCTH HAacCJIEIOBaHMs, CLEIUIEHHOIO ¢ MojoM», «KapuoTumbl uyeroBeka M KMBOTHBIXY,
«Buapl usmMeHunBocTH», «MoaudukanmoHHas HW3MEHUUBOCTHY, «HacnenoBanue pesyc-gpakropay,
«"eHeruka rpynn KpoBu», «MyTallMOHHAsE U3MEHYUBOCTHY.

OGopynoBanue:  MojenH-anmiaukanuu  «MoHorubOpugHoe — ckpemuBanue»,  «HemomHoe
JOMHUHUpOBaHME», «JlurnbpugHoe ckpemmBaHue», «llepekpéct XpoMocOoM», MHKpPOCKON H
MuKkporpenapar «/[pozodunay (Hopma, myramuu (GOpMBI KPBIIEEB M OKpacku Teina), repOapuit «['opox
IIOCEBHOM».

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 5. «l3ydeHume pe3ynbTaToB MOHOTHOPHUIAHOTO ¥ JUTHOPHUIHOTO
CKpEIIHUBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopatopHass pabGora Ne 6. «/M3yueHne MoOAM(UKALMOHHON WM3MEHYMBOCTH, IOCTPOECHHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».



JlaGopaTtopHnas pabota Ne 7. «AHanm3 MyTaruii y 1po30¢uiIsl Ha TOTOBBIX MUKPOTIpEIapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OcHOBBI OMoTexXHOI0TUH (3 Haca)

Cenexkuus Kak Hayka M IIPoIecC. 3apOoXKICHHUE CEICKIIMU U AJoMecTuKanus. Yuenue H. M. BaBunosa
0 LEHTpPax MPOMCXOXKIEHUS M MHOrooOpasus KyJIbTYpHBIX pacTeHUi. LIeHTphl MPOUCXOXKACHUS
JIOMAIIHUX KUBOTHBIX. COPT, NOpPO/Ia, IITAMM.

CoBpeMeHHBIE METOJIbI CeNEeKIIMU. MacCOBBIN 1 MHIMBUIYAJIbHBIN OTOOPHI B CEJICKIIMH PACTEHUH U
KUBOTHBIX. OleHKa 3KcTepbepa. binm3kopoacTBeHHOE CKpellMBaHue — WHOpUAMHT. Yucrtas IuHUS.
CkpeuBanue 4ucthix JauHU. ['ereposuc, mnu rubpuanas cuina. HepoAcTBeHHOE CKpelIUBaHUE —
ayropuaunr. OtganéHHas rulOpunmsanmus M e€ ycrmexu. VICKyCCTBEHHBI MyTareHe3 M IOJy4eHHUe
NOJUIUION0B. JIOCTHKEHUS CENEKIUU PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHomoruss Kak oOTpaciap NOpoOW3BOACTBA. ['€HHas MHXEHepus. OTambl  CO3JAHMS
pexkomOunanTHoi JIHK m Tpancrennwsix opranmsmoB. Kierounas umkeHnepus. KieTouHbie KyJIbTYpBI.
MukpoxioHanbHOE pa3MHOXKEHHE pacTeHMi. Kionuposanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DJKOJOrMdeckue u 3tuyeckue npodnemsl. MO — renetnuecku
MOJIU(UIIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BanoB.

Tabmuubl U cxembl: KapTa «LeHTpBI TPOUCXOXKACHUS U MHOTOOOpPa3us KyJIbTYPHBIX PAaCTCHHUI,
«[Topoapl AOMaMIHMX >KUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHuii», «OTnanéHHas TUOpUAN3AIULY,
«Pabotsl akagemuka M. ®. MBanoBay, «l[lomummonnus», «O0bekThl OuOoTexHONOrUN», «KieTouHbie
KYJIBTYpPbI U KIIOHUpOBaHue», «KoHCTpyrnpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISDKH TUIOJIOB M KOPHEIIONOB TUKUX (OPM M KYJIBTYPHBIX COPTOB PacTEHU,
rep6apuii «CenbCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI W JIOCTH)KEHHS CEJNEKIMM pAcTeHW W JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, IMJIEMEHHYIO (PepMy, COPTOUCIIBITATENbHBIA YIaCTOK, B TEIIMYHOE XO3SHCTBO,
71a00paTOPUIO arpOyHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. IBosronuonHasi 6uosorus (9 yacon)

[TpennochbUIKu BO3HMKHOBEHHS SBOJIOIMOHHON TEOpUU. DBONIOIHMOHHAS TEOpHUS U €€ MeCTO B
Ouosnorun. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OMOJIIOTUU U APYTUX HAYK.

CBugerenscTBa 3BONIONMU. [lanmeoHTONOrHYECKHEe: TOCIEOBATENILHOCTh TIOSBICHUST BHJIIOB B
MaJICOHTOJIOTUYECKOMN JIETOTUCH, TIepexoaHbie hopmbl. broreorpaduueckue: cxoacTBo U paznudne hayH
U GJI0p MaTEPUKOB M OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJICTBA M  pa3iuuusg HMOPHOHOB pa3HBIX BHAOB MO3BOHOYHBIX.
CpaBHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC, PYIUMEHTApHBIC OpTaHbl, aTaBU3MBI.
MonexkynspHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJIEJACTBEHHOCTH H  OCHOBHBIX
MeTabOIMUYECKUX MyTeH Y BCEX OpraHU3MOB.

OpomrormonHas teopus Y. JlapsunHa. [Ipeamochuiku BO3HUKHOBEHHs JapBUHU3MA. [[BUXKyIme
CWJIBI 3BOJIOIMU BWIOB 10 JlapBHHY (M30BITOYHOE PAa3MHOXKCHHE IMPH OTPAHUYCHHOCTH PECYPCOB,
HeomnpenenEHHas N3MEHIHNBOCTh, 00ph0a 3a CyIIIECTBOBAHHE, €CTECTBEHHBINA OTOOD).

Cunrerudeckas teopus sBomorun (CTD) u e€ ocHOBHBIE TTOOKEHUSI.

Muxkposomtorus. [lomynsanus kak eIMHUIA BUAA U YBOJIOLUU.

JBuxymue cuiabl  (QakTophl) 3BOJIOLMM BUAOB B Ipupojae. MyTalMOHHBIM Ipolecc Hu
KOMOWHATHBHAS N3MEHUUBOCTb. [1OMYIISIIIMOHHBIC BOTHBI M IpeiQ reHoB. M30msa1us 1 MATpaIys.

EctectBeHHbII 0TOOp — Hampapistonuil ¢pakTop 3Boonun. DopMbl eCTeCTBEHHOTO 0TOOpA.



[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT HBOMIONWU. [IpuMepsl mpucrnocoOseHnui y
OpraHu3MoB. ApoMOp(O3bl U UIHO-aJaNTALIUH.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUA000Pa30BaHus: reorpaduieckoe,
3KOJIOTHYECKOE.

MakposBomonus.  DopMbl  3BONMIONMH:  (puieTHYecKas, JAMBEPreHTHAs, KOHBEPreHTHasl,
napaiensHas. HeoGpaTumMocTh 3BOIOLNH.

[TpoucxoxaeHue OT HecnelUalIn3UpOBaHHBIX IpeakoB. IIporpeccupyromas cnenuain3anms.
AJlanTiBHAs paguanus.

JdemMoHcTpaumMu:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, O.
Miromnep, A. H. Cesepiios.

Tabmunpel 1 cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoblld MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DPopMbel OOpbObI 3a cyliecTBoBaHHUE», «EcTecTBeHHBI 0TOOPY,
«MHoroo0Opa3ue COpTOB  pacTeHuil», «MHoroobpazue mOpOJN  JKUBOTHBIX», «llomymsaiumny,
«MyTanMoHHas HM3MEHYMBOCTHY», «Apomopdoss», «Mauoamantammm», «OOmas aereHepanus,
«/IBmxymme cuibl sBomonuny, «Kapra-cxema mapuipyra nyremectBus Y. Jlapsuna», «boprba 3a
cymectBoBanue», «lIpucrnocobneHHoCTh  opraHu3MoBy, «l'eorpaduueckoe  BUI00Opa3OBaHUEY,
«DKO0JIOTUYECKOE BU1000pa30BaHUEN.

O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPAaCKH, HAOOp IUIOJO0B U CEMSH,
Kosutekuusa «[IpuMepsl 3alIMTHBIX MPHUCIIOCOOTICHUM Y KUBOTHBIX», MOJAENb «OCHOBHBIE HAIPaBIICHUS
IBOJIIOIHNNY, 00bEMHAA MoeNb «CTpOeHHE FOJIOBHOTO MO3Ta MO3BOHOUHBIX Y.

buoreorpaduueckas kapra Mupa, KoyuieKius «DopMbl COXpaHHOCTH HCKOMAEMBIX XHUBOTHBIX M
pacreHui», wmonens ammukanus «llepekpéct xpomocom», BiaxHbele npenaparel  «PasBurne
HaceKoMoroy, «Pa3Butue NArymku», MUKpornpenapar «Jpo3zoduna» (Hopma, myranuu GopMbl KPbLIHEB
Y OKpacKH TeJja).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

Jlabopatopnast pabora Ne 2. «Omnucanue NMpUCIOCOOJEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HukHOBeHHe U pa3BuTHe ku3Hu Ha 3emute (10 yacos)

JloHayuHbIe IPECTABICHUS O 3apOKJIeHUH KU3HU. HayuHble runore3sl BOSHUKHOBEHUS JKU3HU Ha
3emuie: abroreHes M MaHcrepMusl. XUMHUECKasi SBOIONNS. AOUOTEHHBIM CUHTE3 OPTAaHUYECKUX BEIIECTB
U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIILHOE NOATBEPKACHUE XUMUYECKON 3BoMonuu. HauanbHble sTansl
O6uonornyeckoit osBomouuu. Iunoreza PHK-mmpa. ®opmupoBaHue MeMOpaHHBIX CTPYKTyp |
BO3HUKHOBEHUE MNPOTOKIETKU. [lepBble KiIeTKM M UX 3Bomronus. POpMUPOBAHHWE OCHOBHBIX T'PYII
JKUBBIX OPraHU3MOB.

Pa3Butue xu3HM Ha 3emiie 1o 3pam M nepuonam. Karapxei. Apxelickas U IpOTEpO30iCKas dpHI.
[Taneozoiickass 3pa u €€ TmepuoAbl: KEeMOPHICKUI, OpPJOBUKCKUN, CHIYPUHUCKUN, JIEBOHCKUM,
KAMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHI, MEIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: MajaeoreHOBbIi, HEOT€HOBBIN, AHTPOIOTEHOBBIH.

XapakTepucTUKa KiIuMara M TEeO0JOTMYecKHX mporeccoB. (OCHOBHBIE JTalbl  3BOJIIOLMU
PaCTUTENBLHOTO U XUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUil M >KUBOTHBIX. IlosiBieHue, pacuBer u
BbIMHUpPaHUE TPYIII KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKOro Mupa Kak OTpa)kK€HUE HBOJIOLMUA. OCHOBHBIE CUCTEMATHYECKHUE TPYIIIBI
OpraHU3MOB.

OBojronuUsl yenoBeKka. AHTPONOJOTUsl Kak Hayka. Pa3Butue mpeacTtaBieHUN O MPOUCXOXKICHUU
yenoBeka. MeTopl H3yueHus aHTpororeHe3a. CXoAcTBa M pPa3IMyUsl YeEIOBEKa M IKUBOTHBIX.
CucremaTH4ecKOe MOJI0KEHUE YETIOBEKa.



JBuxymue cuibl (dakTtopbl) aHTpornoreHe3a. HaciencTBeHHass M3MEHUMBOCTh U €CTECTBEHHBIM
ot6op. OO1IeCTBeHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUH TPy, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaJMM U BETBM 3BOJIOLMM 4YEJIOBEKA: aBCTpalonuTeku, YenoBek ymensiil, Uenoek
NpAMOXOJAIMKA, YeloBeK HeaHIepTadbCKuid, YemoBek pa3yMHbIA. Haxoaku HMCKOMaeMbIX OCTATKOB,
BpeMsl CYIIECTBOBaHHUs, 00J1aCcTh pacnpoCTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAUS.

UYenoseueckne pacbl. OcCHOBHbIE OOJBIIME pachkl: €BporeouaHas (eBpasuiickasi), HErpo-
aBCTPAJIOUTHAS (’xBaTropuasibHas), MOHTOJIOMIHAS (a3uarcko-aMepuKaHCKas). Yeptsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTENICH YEIOBEYECKUX pac K YCIOBHSAM CyIIecTBOBaHMSA. EAMHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmuupel u cxembl: «Bo3HukHOBeHHe COHEUHOI cuUCTeMbl», «Pa3BUTHE OpraHMYECKOro MHUpay,
«PactutenbHas kietka», «KuBoTtHas knetka», «[Ipokapumornueckas kietka», «CoBpeMeHHas cUCTEMa
OpPraHu4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEepPT CTPOCHHUS UEIOBEKAa U UEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTUYECKUX HAXOJOK IIPEAKOB COBPEMEHHOIO YEJIOBEKa,
«/peBHeiimue moan», «pesHue moan», «llepBsie coBpeMeHHBbIE JII0an», «HenoBeueckue pacb».

Ob6opynoBanue: Myispku «l[Ipoucxoxxaenue yenoBeka» (OIOCTHI aBCTPaJONUTEKa, MTUTEKAHTPOIA,
HeaHJepTalIblla, KPOMAaHBOHIIA), CICMKN MIJIM M300paKeHUsI KAMEHHBIX OpPYAUN MEepBOOBITHOTO YEJIOBEKA
(xamMHHU-yoMNIEpsl, pyOmiia, ckpedia), reoxpoHojorndyeckas Tadiauma, Komiekuus «PopmMbl COXpaHHOCTU
HCKOIIA€MBbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiaeckass pabora Ne 1. «/3ydyeHHe HUCKOMAeMBIX OCTATKOB PACTCHHA W >KUBOTHBIX B
KOJUIEKLIUSAX .

OKCKypcusi «IBOJIONUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH HWIIU
KpaeBeauecKUuil My3eil).

Tema 3. Oprannsmsl 4 OKpy:Kamas cpeaa (5 yacos)

OKojiorusi Kak Hayka. 3aJauyd W pas3fesibl 3KOJOTMU. MeToapl 3KOJOTMYECKHX HCCIEIOBaHU.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl 00MTaHHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/lylIIHASI, TOYBEHHAs!, BHYTPUOPraHU3MEHHasl.

Okonornyeckne  (akropel. Kinaccupukanmus  3KoJIOrMyeckux  (akTopoB:  aOMOTHUYECKHE,
OMOTHYECKUE U aHTpONOreHHbIe. JlelicTBrE IKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AOuoTtudeckue (akToOpbl: CBET, TeMIeparypa, BiIaxHOCTb. Doronepuoausm. IIpucnocobneHus
OpPraHU3MOB K JIeHCTBHIO aOMOTHUYECKUX (haKTOpoB. bruonornueckue puTmsl.

buotnueckue Qaxkrtopbl. Buabl OMOTMYECKMX B3aMMOAEHCTBHI: KOHKYPEHLUS, XWUIIHUYECTBO,
cumOuo3 u ero ¢opmel. IlapasuTusm, koomepanus, MyTyaJd3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaxJICOHUYECTBO). AMEHCANM3M, HEUTpadu3M. 3HaueHHEe OMOTHYECKHX B3aUMOACHCTBUN IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOILECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKHU MOMYJSIUU. OCHOBHBIE MTOKA3aTEIN MOMYJSILUM: YUCIEHHOCTb,
IUIOTHOCTb, POXAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. JIMHAMHUKA YUCICHHOCTH HOMYJALUU U €€
perymsiuus.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuuper u cxembl: kapta «[Ipuponubsie 30HbI 3emuu», «Cpeabpl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsuuny», «3aKOHOMEPHOCTU POCTAa YUCICHHOCTH MONYJISIUU HH(DY30pHuu-
Tyensku», «IIumesbie nenm».

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 3. «Mopdomorndeckne OCOOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuéTr MIOTHOCTH MOMYJISAMNA Pa3HBIX BUIOB PACTCHUI».



Tema 4. Coob1ecTBa u 3kojgoruveckne cucrembl (10 yacon)

Coo01mecTBO OpraHu3zMoB — OuoIeHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasi, NMPOCTPAHCTBEHHas,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBS3M B OHOIIEHO3E.

DKoyiorudyeckue cucteMbl  (9kocucTembl). [loHaTHe 00 3KOcMCTeME U OHOTEOIEHO3E.
@DyHKIMOHANbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IMPOJYLEHTbI, KOHCYMEHTBbI, peayleHThl. KpyroBopot
BEIIECTB M TOTOK 3HEPruM B 3KocucreMe. Tpoduyeckue (muIeBbie) YpOBHU 3KOCUCTEMBI. [luieBbie
nenu u cetd. OCHOBHBIE NIOKA3aTENINM 3KOCUCTEMBL: OMoMacca, MPOAYKLUA. DKOJOTHYECKUE TUPAMUIBI:
HIPOAYKIMH, YACIEHHOCTH, OromMacchl. CBOMCTBA 3KOCUCTEM: YCTOWYMBOCTh, CAMOPETYJISALMS, pa3BUTHE.
Cykueccus.

[IpuponHble  3KOCHUCTEMBI. JKOCUCTEMBI 03€p U peK. OKOCHUCTEMa XBOMHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPONOIreHHbIE  3KOCHCTEMBI.  AIPO3KOCHUCTEMBL.  YpOoskocucTeMbl. buosnoruueckoe u
XO03SICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (¢akrtop ycToHuMBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTOo
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o Ouoctepe. I'panunpl, coctaB u cTpykrypa Omochepsl. XXupoe
BemecTBO U ero ¢yHkuuu. OcoGeHHOCTH Ouocdepbl Kak M1o0anbHOM 3KocucTeMbl. JlMHaMuyeckoe
paBHOBecHe U oOpaTHast CBsI3b B Orocgepe.

KpyroBopoTs! BelecTB U OMOT€OXMMUYECKHE HUKIIBI AJIEMEHTOB (Yriiepo/ia, a30Ta). 30HaJIbHOCTh
6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Ouocdepe 3emun. AHTponoreHHble u3MeHeHUs B Ouocdepe. I'nmobanbHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE MPUPOABI W denoBeuecTBa. CoxpaHeHHEe OMOpa3HOOOpa3Wsi Kak OCHOBa
ycroifunBoctd Ouocgepbl. OCHOBa palMOHAJIBHOTO YIIpaBJIEHUS NPUPOJHBIMH pecypcaMH U HX
ucnosb3oBaHue. JloCTHKeHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdeMoncTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumeBbie menm», «buomeHo3: coctaB W CTpyKTypay, «lIpupoansie
coobmiectBay, «llenu nmutaHus», «Ikojoruueckas nupamuaa», «buocdepa u gyenosek», «Ikocucrema
HIMPOKOJINCTBEHHOIO Jieca», «IDKOCHUCTEMAa XBOWHOIO Jieca», «bHOIEHO3 BO#OEMa», «ATpOLEHO3,
«IIpumepHBIE aHTPOIIOT€HHBIE BO3JECUCTBUS Ha NPUPOAY», «BakHellne HCTOYHUKH 3arpsA3HEHUs
BO3/lyXa U TPYHTOBBIX BOJ», «IlouBa — BakHelIIas cocTaBisomas ouoceps», «PakTopbl Jerpagaluu
nouBy», «llapHukoBbIll 3pdexT», «DakTopbl pagUMOAKTUBHOIO 3arpsi3HeHus Ouocheps», «OoOmas
CTpykTypa Ouocgeps», «PacrnpoctpaneHue >xu3Hu B Ouochepe», «O30HOBBIM 3KkpaH OHOChephD»,
«Kpyrosopot yriepoaa B 6uocgepe», «KpyroBopot a3ora B Ipupoe.

O6opynoBanue: Mojenb-anmiaukanus «TunuuHele OHOLEHO3BD», Tepbapuil «PacTUTenbHbIE
cooOmiecTBa», Koyuiekiuu «buoneHos», «Bpenurenu BaKHEMIIMX CENbCKOXO3SHCTBEHHBIX KYIbTYp»,
repO6apuM M KOJUICKIMM PACTEHUH M >KMBOTHBIX, MPHUHAJUIEKAIME K Pa3HBIM 3KOJOTMUYECKHM TpyIam
onHoro Buja, Kpacnas xuura Poccuiickoit deneparinu, n300paxeHuss oXpaHsIeMblX BUIOB PACTEHUHN U
KUBOTHBIX.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O BHMOJIOI'MHM HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycTtaHaBIUBAIOTCS TPeOOBaHUS K pe3yibTaTaM OCBOCHHS 00yUYarOIIUMHUCS
POrpaMM CpeHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHUs NpeAMeETa «bHOJIOTHs) BBINEICHBI CIEIYIOLINE
COCTABJISIIOLIME: OCO3HAHNE OO0YYAIOIIMMUCS POCCUHUCKOM Tpa)KAaHCKOM MIESHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPE/ICIICHHUIO, HATMYME MOTUBAIIMH K 00y4eHHUIO OHOJIOTHH,
LIeJICHANPaBJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXJEHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX ILIEHHOCTEH U
UCTOPUYECKHUX TPATULMNA pa3BUTUS OMOIOIMYECKOI0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00yYaroIuXcs
PYKOBOACTBOBATbCA B CBOEHU JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMM YCTaHOBKaMH, IPUCYILIUMHU
cucreMe OHOJOTHMYECKOro OOpa30BaHUs, HAIWYHME SKOJOTHYECKOTO MPABOCO3HAHUS, CIHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOEHMs MpeaMeTra «buosorus» I1ocTUraloTcs B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHOMN IEATEIIBHOCTA B COOTBETCTBUM C TPAAULMOHHBIMA POCCUMCKMMM COLIMOKYJIBTYPHBIMU,
UCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMHU, HPHUHATHIMU B OOILECTBE IpaBWIaMU H
HOpMaMH{ IOBEJICHHMsI U CHOCOOCTBYIOT IpOLieccaM CaMOIO3HaHUS, CAMOBOCIMTAHUS M CaMOpa3BUTHS,
pa3sBUTUs BHYTPEHHEH IO3ULMHU JIMYHOCTH, NATPUOTHU3MA, YBAXEHHS K 3aKOHY M IPaBONOPSIKY,
YeJIOBEKY TPy/la U CTaplIeMy IOKOJEHHUIO, B3aUMHOT'O YBaXXEHMsI, OEPEKHOT0 OTHOLIEHUS K KYJIbTYPHOMY
HacJIeIMIl0 M TPaJuLUMsAM MHOTOHAlMOHAIBHOrO Haponxa Poccuiickon ®enepanuu, Opupoie u
OKpYKaroIlel cpefe.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS Yy4yeOHoro mnpeamera «buosiorus» JOMKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTh 00Y4YaIOUIMXCSl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEN MO3ULIUEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpPUEHTALMH, TIO3UTUBHBIX  BHYTPEHHHUX  YOEKICHUII,
COOTBETCTBYIOIMX TPAJAUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO OOIIeCTBa, pacIIMpeHHe KU3HEHHOTO
OIbITa U OIBITA JEATEIBHOCTH B IPOLIECCE peaau3alli OCHOBHBIX HAINPABICHUNM BOCIIMTATEIBHOU
JeATEIBbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYarolerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOro 00IEeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBa)KEHUE 3aKOHA U NTPABOIOPSIKa;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH J€ATEIbHOCTU IIPU CO3JJaHUH YU€OHBIX IPOEKTOB, PELICHUN
y4€OHBIX Y MO3HABATEIbHBIX 3a/1a4, BHIITOJIHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh OMpeNeNiATh COOCTBEHHYIO MO3MILHUIO MO OTHOUICHHIO K SIBIEHUSM COBPEMEHHOU
KHU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBATH B CBOUX JAEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHMBHOTO B3aWMOJEWUCTBUS
JIOJIeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U COLIMAJIbHBIM MTOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHHS y4eOHBIX, TO3HABATENBHBIX
U HCCIIEZIOBATENILCKUX 3ajlay, YBaKUTEIBHOTO OTHOLIEHHWS K MHEHHUIO ONIOHEHTOB MpPHU OOCYXIECHHH
CIOPHBIX BOIPOCOB OMOJOTMYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUICKON Ipa)K1aHCKOW MJIEHTUYHOCTH, MMATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapo/y, YyBCTBAa OTBETCTBEHHOCTHU mepea PoauHoM, ropaocTu 3a CBOM Kpai, cBor PoauHy, CBOM S3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEE MHOIOHAIIMOHAIIBHOTO Hapoaa Poceny;

LIEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEIUIO U IaMATHUKAM I[PUPOABI, JOCTHKECHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTh OLIEHHMBATh BKJIAJ] POCCHUMCKMX YUYEHBIX B CTAHOBJEHHE U DPa3BUTHE OWOJIOTHH,
MOHMMAaHUS 3HAYEHUs OMOJIOTMH B MO3HAHUM 3aKOHOB IMPHPOJBI, B KU3HU YEIIOBEKAa M COBPEMEHHOIO
o01miecTBa;

uzeiHas yoexaEHHOCTh, TOTOBHOCTh K CIYXKEHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTD 3a €ro
cynp0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HAPOAA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0O M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pOJMUTENSM, CO3[JAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTUS EHHOCTEN CEMEMHOMN KU3HU B COOTBETCTBUHU C TPaTUIMSIMU Hapo10B Poccuu;

4) 3cTeTUYECKOr0 BOCIMTAHUSL:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYas OSCTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIISTH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnuTaHHMSA, (GOPMHPOBAHMS KYJbTYPbl 310POBbSi M 3MOLHMOHAJIBHOIO
0J1aronosy4us:

MOHUMAaHWE M peanu3alus 37A0pOBOro M 0e30macHoro olpa3a >KU3HU (30POBOE MHUTAHUE,
COOJIIO/ICHNE TUTHUECHUYECKUX TPABWJI U HOPM, COAJaHCUPOBAHHBIM PEXKUM 3aHATHH H  OTIbIXA,
perynspHas Qu3nyeckas aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOLICHHS K
coOcTBEeHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHMMAaHHE IIEHHOCTH MpPaBWJI MHAWBUIYATBHOTO W KOJUIEKTUBHOTO OE30MACHOTO IMOBEACHHS B
CUTYAIUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHUE TMOCJIEACTBUI U HEMPHUATHUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB,
KYpEHHs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTHMBHOW JEATEIbHOCTH TEXHOJOTMYECKOW W COLMAJLHOW HANpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, JIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO ACSITETLHOCTD;

UHTEpEeC K pa3nuuHbiM chepam npodecCHOHATbHONW AESITeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccun 1 peaaTu30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPa30BaHUIO HA MIPOTSHXKEHUH BCEH JKU3HU;

7) 3K0JIOTM4YEeCKOT0 BOCTIUTAHUSA:

HKOJIOTMUYECKU 11elecoo0pa3Hoe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY JKM3HH Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHMUS,

MOBBIIICHUE YPOBHS YKOJOTUYECKON KYIbTYphI: TPHOOPETEHUE OMBITA MNIAHUPOBAHUS MIOCTYIIKOB U
OIIEHKH UX BO3MOXHBIX MOCIIEICTBUM JIJISl OKPYXKAIOIIEH CPEIbl;

OCO3HaHHUeE TTI00aTBHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

CITOCOOHOCTh HCIIONIB30BaTh MpHOOpETaeMble MpPH H3YYCHUH OWOJIOTHUW 3HAHUS W yYMEHHS TPH
pemieHuu TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM TPUPOJIONOJIB30BAaHUEM (COOIOICHHE TIPABHIT
MOBEJCHUSI B MPUPOJE, HAINPABIECHHBIX HA COXPAHEHHE PABHOBECHS B JKOCHCTEMAaX, OXpPaHy BHU/IOB,
IKOCcUCTeM, Onochepsr);

AKTUBHOE HENpUATHE JEHWCTBUN, MPUHOCSIIIUX BPEIl OKPYKAIOLIECH NPUPOIHOU Cpele, YMEHHUE
MPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJOTUYECKHE TOCIEICTBHUS MPEANPUHAMACMBIX JEUCTBUN U
peoTBpaIlaTh UX;



HaJINYKME Pa3BUTOIO SKOJIOTMYECKOTO MBILIIECHHS, SKOJIOTUYECKON KYJIbTYpbI, OIbITA AEATEIbHOCTH
HKOJIOTUYECKOM  HANpaBICHHOCTH, yMEHHUS  PYKOBOACTBOBaTbCI HMMHU B  I103HABaTEIbHOM,
KOMMYHHKAaTHUBHON M COIMAIbHOW MPAKTHKE, TOTOBHOCTH K YYAaCTHIO B NPAKTHUECKOW NEATEITHLHOCTH
9KOJIOTUYECKOI HAIlPAaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU
U OOIECTBEHHOH MPaKTHUKH, OCHOBAHHOT'O HA JUAJIOTe KYJBTYp, CIIOCOOCTBYIOIIErO OCO3HAHHIO CBOETO
MecTa B IIOJIUKYJIBTYPHOM MUPE;

COBEpPILEHCTBOBAHHUE S3bIKOBOM U UYUTATEIbCKOW KYJIBTYPbHI KaK CPEICTBA B3aUMOJEHCTBUSA MEXKIY
JFOIBMU ¥ TIO3HAHUS MUPA;

NOHMMaHHUE CHeHU(PHUKH OWOJIOTMM KaKk HayKd, OCO3HaHUs €€ poiu B  (POPMHUPOBAHUH
PALMOHATIBHOIO HAYYHOT'O MBIIUICHUS, CO3JaHUM LEJIOCTHOIO MPEICTaBICHUS 00 OKpYXaroleM MHpe
KaK O €IMHCTBE IPUPOJIbl, YEJIOBEKA U OOIIECTBA, B IO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHNH
npo6JeM CoXpaHeHHs IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUHU ISl COBPEMEHHOH LMBUIM3AIMU: OOECIIEYCHUsT HOBOTO
YPOBHSI pa3BUTUS MEIULMHBI, CO3JaHUE IEPCHEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX pellaTh
pecypcHble POoOJIeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTeH BBIXOAA U3 IJI00AIBHBIX IKOJIOIMYECKHX
npobieM W oOecredeHus: Iepexoja K YCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHHIO
IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B IOJIyYEHHMM OHMOJOIMYECKMX 3HAHMM B LeEJNAX [OBBIIIEHUsS oOIIen
KYJBTYpBbl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOW 4acTH (YHKLHMOHAJIBHON IPaMOTHOCTH
oOyyaromuxcsi, GOpMUPYEMOI TPH NU3YUIEHUH OUOIOTHH;

MOHWMaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCMOJIb30BaTh IOJy4YaeMble 3HAHUS JJIs aHajdu3a M OObBACHEHMs SBJICHUHM OKpY)KaloLIero Mupa H
OPOUCXOJAIINX B HEM M3MEHEHUH, YMEHHME JeslaTh OOOCHOBAHHBIE 3aK/IIOUEHHsS] Ha OCHOBE HAy4HbIX
(aKTOB U MMEIOLIUXCS TAaHHBIX C 1I€JIbI0 MOTY4YEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS Ui pelleHus] IpoOiieM B
peabHBIX JKU3HEHHBIX CHTYaIHsIX;

OCO3HAHHWE IIEHHOCTH HAY4YHOM JEATEIIBHOCTH, TOTOBHOCTh OCYILECTBIATh IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTh HHANBHUIYATbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHMIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 10 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yiabTaThl OCBOCHHS Y4eOHOTo npeamera «bHoaorus» BKIIOYAIOT: 3HAUUMBbIE
Uit (OPMHUpPOBAaHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEXKIUCUUIUIMHApPHBIE  (MEXIIPEIMETHBIE)
oOIIeHayYHbIE TOHATHS, OTPa)KarollMe IeIOCTHOCTh HAyYHOH KapTHHBI MUpAa U CIEHU(PHUKY METOJ0B
MIO3HAHUS, MCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEpIus, SIBIEHHUE, Mpolecc, cUcTeMa,
HayyHbId (DaKT, MPUHIUN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HUCCIelOBaHUE, HAOIIOACHUE,
U3MEpeHHe, DSKCIepUMEHT U JApYrux), YHHUBEpcalbHble YydeOHble JeHCTBUS (TIO3HABaTENbHBIE,
KOMMYHHKaTHBHbIE, PETYJISITUBHBIE), oOecneunBatomie GopMupoBaHie (GyHKIMOHAIBLHON TPAaMOTHOCTH
U COIMAIbHONW KOMIIETEHIIMH OOy4aromuxcs, CHOCOOHOCTh OOYyYaroIUXcs HCIOJIb30BATH OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCaJbHble Yy4yeOHble JEHCTBHUS B
ITO3HABATEJIbHON U COLIMAIBHON MTPAKTHKE.

MertarnpeMeTHbIE Pe3yIbTaThl OCBOCHHUS NMPOrPaMMbl CPEIHEro o0mero oOpa3oBaHUS JOJDKHBI
OTpaXkaTh:

OsiaieHHe YHHBEPCAJIbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH ACHCTBUSIMHU

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENIbHO (JOPMYJIUPOBAThH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh TMPU OCBOCHUHM 3HAHUNW NPUEMBI JIOTMUECKOTO MBIIIJICHUS (aHalu3a, CHUHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 0000IIeHNs), pACKPHIBATh CMBICT OMOJIOTHYECKUX MOHSITHH (BBIICTSATH UX
XapaKTepHBIC IPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHUMH IMOHSATHSIMH ),

OTIpEeAeNATh NN ACSITeNbHOCTH, 3aaBasi mapaMeTpbl U KPUTEPUU UX JOCTUIKEHHS, COOTHOCHUTH
pe3yNbTaThl ACSTEHOCTH C TOCTABJICHHBIMU LEJSMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHITHS TSl OObSICHEHUS (DAKTOB U SIBJICHUI KUBOW MTPUPOJIBI;

CTPOUTH JIOTMUECKHUE PACCYXACHUS (MHAYKTHBHBIC, [EIyKTUBHbIC, 1O AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTPUBAEMBIX SBJICHUAX, (OPMYIUPOBATH BBIBOABI U
3aKIJIIOUCHUS;

IPUMEHATh CXEMHO-MOJEJbHbIE CpPEACTBA Ul INPEIACTABJICHUS CYILIECTBEHHBIX CBSI3€H W
OTHOWICHWA B HW3Yy4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TakkKe IMPOTUBOPEUYMH pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX UCTOYHUKAX;

pa3palaTeiBaTh IJIaH pEIICHUs NpoOJieMbl ¢ y4y€TOM aHalIM3a HMMEIOLIUXCS MaTepUAbHBIX U
HEMaTepUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISM, OLEHUBATH
PHUCKU TOCTIEACTBUIN JESTENbHOCTH;

KOOPJAMHHUPOBaTh M  BBHIIOJIHATH paboOTy B  YCIOBUSIX PEAIbHOTO, BHPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBILIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIQJIETh HAaBBIKAMU y4eOHO-UCCIIEOBATENIbCKOW U MPOEKTHOM J1eATeIbHOCTH, HaBBIKAMHU
paszpeuieHus npodiaeM, ClIoCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEILHOMY MTOMCKY METOIOB PEUICHHUS
MPaKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IUYHBIX METOJIOB MTO3HAHMUS;

UCIIONIb30BAaTh  PA3IMYHBIE BHJBI JIEATEIBHOCTH IO TOJYYEHHI0 HOBOTO 3HAHHS, €ro
UHTEPIIPETAINU, TPEOOPA30BAHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYallMsIX, B TOM YHCIE MPH CO3JIaHUU
y4eOHBIX U COIMANIbHBIX TPOEKTOB;

dbopMHUpOBAaTh HAYYHBIH TUI MBIIICHUS, BJAJIETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSMU U METOJAMHU;

CTaBUTH U (popMyIHpOBaTH COOCTBEHHBIE 3a7]aul B 00pa30BaTENbHOM AEITETbHOCTU U )KU3HEHHBIX
CUTYaIUsX;

BBISIBIIATh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTYaJIM3MPOBATh 3aJady, BBIIBUTATh THUIIOTE3y €&
pelIeHrs, HAaXOJIWUTh apryMEHThl ISl JIOKa3aTelbCTBA CBOUX YTBEPKIACHHM, 3adaBaThb HapaMeTpbl U
KPUTEPUU PEIICHHUS;

AHAIM3UPOBAThH TOJYYCHHBIE B XOJE DPELICHHS 3aJayd Pe3yJabTaThl, KPUTUYECKU OIICHHBATh HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYaIIMsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh  IIEJICHANIPABICHHBIM IMOUCK TIepeHOca CpPeICTB U CIOocoOOB JACWCTBUS B
npodeCCHOHATIBHYIO Cpeay;

YMETb [IEPEHOCUTH 3HAHUS B IO3HABATENbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEESITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC WJIEH, Tpe/IaraTh OPUTHMHAIBHBIC MOAXOABI U PEIICHUs, CTABUTHh MPOOIEMbI U
3a/1auu, JOIMYCKAIOIINE AlIbTePHATUBHBIC PEIICHMUS.

3) padora ¢ undgopmanmei:

OpUEHTUPOBATHCSA B PA3IMYHBIX HCTOYHMKAX MHGpOpManuu (TeKCTe yueOHOro MmocoOusi, Hay4yHO-
MOMYJISIPHON JUTEepaType, OMOIOTUYECKUX CIIOBApsIX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WNHurepHere), aHanu3upoBaTh MHPOPMAIMIO PA3NUYHBIX BUAOB U (POpM mpeAcTaBlieHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

(GbOopMyIHUPOBATh 3aMPOCHI K IPUMEHSTH Pa3IUIHbIC METOJIBI TIPH TIOUCKE U 0TOOpPE OMOJIOTHYECKOM
uH(pOpMaIii, HEOOXOAUMOI JIJIsl BBITIOJIHEHUS yUeOHBIX 3a/1a4;



npuoOpeTaTh  ONBIT  MCIONb30BaHUS  HMH()OPMALMOHHO-KOMMYHHMKATHUBHBIX  TE€XHOJIOTHUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY MpEACTaBICHUS OMOIOTHYECKON WH(pOpManuu
(cxemsl, TpadUKu, TUArpaMMBbI, TAOIHIIBI, PUCYHKH U APYTOE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBa MpHU padore ¢ Ouonorudeckoi nHbopMaueii:
NPUMEHSTh XUMHUYECKHE, (PU3MUECKUe U MAaTeMATHYECKUE 3HAKH M CUMBOJIBI, OPMYIbI, aOOpeBUaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATIISATHOCTH;

BJIa/IETh HABBIKAMHU PpACIlO3HABAaHUS M 3alIMThl MH(OpMauu, UHOOPMALMOHHONW OE€30MacHOCTH
JUYHOCTH.

OBJajieHNe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMM el CTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cdepax >KU3HHM, aKTHBHO Y4acTBOBAaTh B JMAJNIOTE WU
JUCKYCCUM IO CYIIECTBY OOCykaaeMoi TeMbl (yMEHHE 3aJlaBaTh BOMPOCHI, BBICKA3bIBATH CYXKICHHS
OTHOCHTEJIHO BBITIOJHEHUS MpPEiaraéMoi 3aJau, YUUTHIBATh UHTEPECH M COTIACOBAHHOCTH MO3UIHIA
JPYTrUX YYaCTHUKOB JAUAJIOTa WIN AUCKYCCHUN);

pacrno3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHMS, MOHMMATh 3HAUYEHUE COIMAJBHBIX 3HAKOB,
MOPEINOChUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHUTyallMid, YMETh CMSTr4aTh KOHQIHKTBI U BECTH
HIEPETrOBOPHI;

BJIAJICTh PA3JIMYHBIMH CIIOCOOaMH OOIICHUS W B3aUMOJCHCTBHUS, NMOHUMATh HAMEPEHHs IPYrHX
JIOJIeH, MPOSBIATH YBOKUTEIHHOE OTHOIIEHHE K COOECEAHUKY U B KOPPEKTHOH dopme GopMyIupoBaTh
CBOM BO3PaXKECHHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HUCIOJIB30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh U KCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON U MHAWBUYaIbHOU PabOTHI MPU PEIICHUN
OHOJOrHYeCKOH  MpoOieMbl, OOOCHOBBIBaTH HEOOXOJMMOCTh MPUMEHEHUS TPYIIOBBIX  (Hopm
B3aMMOJICHCTBHYS IPU PELICHUH YueOHOU 3a/1auH;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBHHA C Yy4€TOM OOIIMX WMHTEPECOB H
BO3MOXHOCTEH Ka)X/I0TO WiIeHa KOJUIEKTHBA;

HNPUHUMATD LIE€H COBMECTHOM JIEATETLHOCTH, OPTraHU30BbIBATH U KOOPAUHUPOBATh JIEHCTBUSA 10 €&
JOCTM)KEHUIO: COCTaBJIATh IUIaH JAEUCTBUM, paclpelessaTe pold ¢ y4€TOM MHEHUH Y4YacTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paboTHI,

OIICHMBATh KAayeCTBO CBOETO BKJAJa M KAXKAOTO YYaCTHHKA KOMAaHJIbI B OOIIMH pe3yiabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeylaraTb HOBBIE IPOEKTHI, OLIEHUBAaTh MU C TMO3MIMHU HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETHUECKOE MOBEICHHE B PA3UYHBIX CHTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBJiajieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCTIOJIB30BaTh OMOJIOTMYECKHE 3HAHMS JUISl BBIABICHHS MPOOJIEM M WX PEIICHHs B XU3HEHHBIX U
y4eOHBIX CUTYalLlUsX;

BBIOMPAaTh HAa OCHOBE OMOJIOTMYECKHUX 3HAHWH II€JeBble M CMBICIIOBBIE YCTAaHOBKHM B CBOMX
JNIEUCTBUAX M TMOCTYNKaX IO OTHOIICHWIO K >XUBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPYKaIOMIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATENBHYIO JEATEIbHOCTD, BBIABIATH MIPOOJIEMBI, CTAaBUTh U
(dopMynHupoBaTh COOCTBEHHBIE 331a4K B 00pa30BaTEIIbHON JeSITEIbHOCTH U )KU3HEHHBIX CUTYalHAX;

CaMOCTOSITENIFHO COCTABIISATh IUTAH pEIISHHS TPOOJIeMBl € YYETOM WMEIONIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IIPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUN;



JIeN1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (HOPMUPOBAHHIO U MPOSBICHUIO HIMPOKON IPYAUIIUHN B pa3HbIX 00JIACTSIX 3HAHUM,
MOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTb, OLECHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQ/IETh HAaBBIKAMU I103HABATEIbHOM pedIeKCHU Kak OCO3HAHMs COBEpIIAEMBbIX JACUCTBUU WU
MBICTTUTENIBHBIX MPOIECCOB, WX PE3yJbTaTOB M OCHOBAHUMU, HCIIOJIB30BAaTh MPUEMBI pedrexkcuu ams
OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE CeOs1 U APYIrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH IPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIbTATbBI

[Ipenmernsie pe3ynbraTthl ocBoeHUs nporpaMMmbl COO mo Ouosnornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienupuyeckue A yueOHoro npenmera «buonorus» HayyHble 3HaHUS, YMEHUS U CIIOCOOBI
JNeMCTBUH 110 OCBOEHHMIO, HHTEPIPETALUMU U MPeoOpa3oBaHMIO 3HAHUM, BHUABI JAEATEIBHOCTH IO
MOJyYCHUI0 HOBOTO 3HAHUS M NMPUMEHEHHWIO 3HAHWHM B PA3JIMYHBIX YYEOHBIX CHTYalUsAX, a TaKXKe B
peaNbHBIX JKU3HEHHBIX CHUTYaIlUsX, CBA3aHHBIX C OMoJoruei. B mporpamme npenMeTHBIE pe3ylbTaThl
IIPEJICTaBJIEHbI 10 ToJamM 00y4YeHHUsI.

[IpenmerHble pe3ynbTaThl OCBOEHHUs yuyeOHoro mnpeamera «buosnorus» 6 10 Knacce OTKHBI
OTpakaTh:

c(OpPMHPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CHCTEME HAYYHOTO 3HAHHUS €CTECTBEHHBIX
HayK, B (OpPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHMHBI MHUpPa M HAy4YHOIO
MHUPOBO33PEHHUS, O BKIJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHUH,
(YHKLIMOHATIBHOI IPaMOTHOCTH YEJIOBEKA ISl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHME pacKpblBaTh COJIEp)KaHWE OMOJIOTMYECKMX TEPMUHOB M TMOHSATHM: JKWU3Hb, KIIETKa,
opraHusM, Mmetabonu3Mm (0OMEH BEUIECTB U IMPEBpALICHHE 3HEPrHH), IOMEOCTa3 (camMOperyJsuus),
YPOBHEBas OpraHM3allusl KMBBIX CHUCTEM, CaMOBOCIIPOU3BEAEHHUE (PENpOYyKIIHs), HACIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U pa3BUTHE;

yYMEHHE H3JaraTtb OMOJIOTHYECKUE TeOpUH (KJIETOYHAs, XpPOMOCOMHasl, MyTallMOHHAsl, [IEHTpaIbHAs
JIoTMa MOJIEKyJsipHOU Oumosiorun), 3akoHbl (I. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LEHTpaX MHOrooOpas3ust U MHPOUCXOXKACHUS KyIbTypHbIX pacteHuit H. V. Bauiosa), ompenensts
I'PaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yYMEHME BIAJETh METOJIaMU HAy4yHOTO IMO3HaHUS B OMOJOTMH: HAONIOJEHHWE U OINMCAHUE >KUBBIX
CHUCTEM, IMIPOLIECCOB U SABJIEHUHM, OpraHu3alus W TNPOBEACHHE OHOJIOTUYECKOTO SKCIIEpUMEHTA,
BBIJIBUKCHUE TUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE
MOJYYEHHBIX pE3yJbTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHATHH, TEOpUH M 3aKOHOB, YMEHHUE JeNaTh
BBIBO/IbI HA OCHOBAHUU MOJTyYEHHBIX PE3y/IbTAaTOB;

YMEHHME BBIJENSTh CYHIECTBEHHbIE NPHU3HAKW BHUPYCOB, KIETOK NPOKAPHOT U DBYKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH TIIPOLECCOB: OOMEHa BELIECTB H
IpEeBpallleHUsT SHEpPruM B KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOrO0 U HHEPreTHYecKoro oobmeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHM S, pAa3MHOXKEHHU S, HHAUBUIYaIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);



YMEHHE MPUMEHATh MOJyYeHHbIE 3HAHUS JUIsl 00bICHEHUST OMOIOTHYECKUX MPOIIECCOB U SBICHUIA,
JUTSL TIPUHSITHS TIPAKTUYECKUX PEUICHU B MOBCEIHEBHOMN JKU3HU C IIETBI0 o0ecredeHus 0e30MacHOCTH
CBOETO 3JIOPOBbS M 3JI0POBbS OKPYKAIOIIUX IOJEH, COONIOACHHUS HOPM TPaMOTHOTO TOBEACHUS B
OKPY)KaIOIIeH TMPUPOJHOW cpefe, TOHMMaHWEe HEOOXOJAMMOCTH  HCIIOIB30BaHUS  JTOCTHIKEHUUN
COBpPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUH JIsl PALlMOHAILHOTO MPUPOIOTI0Ib30BAHMS,

YMEHHE pelIaTh JJIEMEHTApHbIC TCHETUYECKUE 3a7auyd HAa MOHO- M JTUTHOPUIHOE CKpEIIMBaHUE,
CIICTUICHHOE HACTIEJIOBAHUE, COCTABJISATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS JUIsl MPEACKa3aHus
HACJIEJJOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHATH J1a00paTOPHBIE M MpaKTHUYEeCKHe paboThl, COOMI0AaTh MpaBuia npu padboTe ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KPHUTUYECKH OICHMBATh H HMHTEPIPETUPOBATH HH(MOPMALUIO  OHUOIIOTUYECKOTO
CoJlepKaHusl, BKJIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX UCTOYHHKOB (CPEIICTBA MacCOBOM
uH(pOpMallMK, HAyYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKUE ACHEKThl COBPEMEHHBIX HCCJIEIOBAaHUUN B
OMOJIOTUH, MEIUIMHE, OHMOTECXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIIEHUs, 0000IIass OMOIOTHIECKYIO
UH(}OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OWOJIOTHH.

[IpenMeTHble pe3ynabTaThl OCBOEHUs ydeOHoro mpenmera «buonorus» 6 11 knacce HOMKHBI
OTpaXkaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS €CTCCTBCHHBIX
HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHUpPa H HAYYHOIO
MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U 3apyOe HBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATHHOW TPAaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMCHHE pPaCKphIBATh COJCPKAHUE OMOJOTUYCCKHMX TEPMHHOB W TIOHSATHH: BUI, IOMYJISAIHS,
reHo(OoH, HBONIOLMSA, MABIKYIIKME CHIIBI ((aKTOPbI) SBOJIIOIMH, HPUCIIOCOOJIEHHOCTh OpPTraHU3MOB,
BUJI000pa3oBaHue, HKOJIOTUYECKUE (DAKTOPBI, SKOCUCTEMA, MPOIYLIEHTHI, KOHCYMEHTBI, PEAYLEHTHI, LIEMU
MUTaHM, SKOJIOTHYecKas Mupamuia, buoreoreHos, ouocdepa;

YMEHHE H3JIaraTh OWOJOTHYecKHe Teopuu (dBONFONMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHsI HBOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTU (3apojsimieBoro cxoactBa K. M. bapa, depenoBanus
TJIaBHBIX HampasieHuil u nmyrteit sporonuu A. H. CesepriioBa, yuenus o 6uocthepe B. 1. Bepuaackoro),
OTIPEICIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIIaJeTh METOJIaMH HAyYHOTO IMO3HAHWs B OHMOJIOTHH: HAOIIOJCHWE W OINMCAHUE >KUBBIX
CUCTEM, TIPOIIECCOB W SIBIICHWUH, OpraHu3alds W TIPOBEACHHE OMOJOTHYECKOTO JKCIICPUMCHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEAyeMbIMH BEIMYUHAMH, OOBSICHEHUE
MOJTyYEHHBIX PEe3YNbTAaTOB, HUCIIOJIb30BAHHBIX HAYYHBIX TOHSATHI, TEOPUH M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIBI HA OCHOBAHUH TIOJyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBIICIATH CYIIICCTBCHHBIC TIPU3HAKU CTPOCHHUS OHMOJIOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJNSIHWMA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTE€OIEHO30B U HIKOCHCTEM, OCOOEHHOCTH
MPOIECCOB:  HACNEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOrOo  0TOOpa,  BHUI000pa3oBaHUS,
MIPUCIIOCOOJICHHOCTH OPTraHW3MOB, JIEHCTBUS OKOJIOTHMUYECKUX (DAKTOPOB HA OpPraHU3MBI, IepeHoca
BCIIICCTB M TIOTOKAa JHEPTMH B DKOCHCTEMax, aHTPOIMOTEHHBIX HW3MEHEHUH B DJKOCHUCTEMaxX CBOEU
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUUYECKUX IIUKIIOB B Orocdepe;

YMEHHE MPUMEHSTh MONyYeHHBIC 3HAHUS IS OOBSICHEHUSI OMOJOTHYECKHX MPOIIECCOB U SBICHUM,
JUTSL TIPUHSTHS TTPAKTUYCCKUX PEIICHUH B MOBCEIHEBHOMN JKU3HU C IETbI0 oOecrieueHus] 0€30MacHOCTH
CBOCTO 3JIOPOBbS M 3JIOPOBbS OKPYKAIOIIUX JIFOJEH, COONIOJACHHMS HOPM T'PaMOTHOTO TOBEICHHS B
OKpYXarlled MpUPOAHON cpede, TMOHHUMAaHHE HEOOXOJUMOCTH HCIHOIB30BAaHUS  JIOCTHXKEHUU
COBPEMEHHOM OMOJIOTUH AJISl PAIIMOHAIBHOTO IPUPOIOTIONH30BAHMS;

YMEHHE peIiaTh dJeMEHTapHbIC OWOJIOTHYECKUE 3aJIa4H, COCTABIIATH CXEMBI ITEPEHOCa BEIIECTB U
SHEPruM B 3KOocHUcTeMax (LeNH MUTaHus);

YMEHHE BBIMOIHATH J1a00paTOpHBIE M MPAKTHYECKHE paboThl, COOMIOAATh MpaBuia Mpu padoTe C
y4eOHBIM U JIaOOpPaTOPHBIM 00OPYOBAHUEM;



YMEHHE KPUTHYECCKH OICHWBATh W HWHTEPIPETUPOBATH HWHGOPMANUIO  OHOJIOTHYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHBIC 3HAHWS U3 PAa3IMYHBIX UCTOYHHKOB (CPEICTBA MacCOBOM
uH(pOpMaIlMK, HAYYHO-TIOMYJISIPHBIE MAaTepHalbl), pPacCMaTPUBATh TJIOOANBHBIE AKOJIOTHYECKUE
po0JIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3HITHIO;

yMEHHE CO37[aBaTh COOCTBEHHBIC NMUCHbMEHHBIE W YCTHBIE COOOIICHHS, 0000Mas OHOJIOTHIECKYIO
uH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BATh MOHSATHIHBIN ammapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3aeiioB U TeM Kourpoabuble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMmbl padoThI padoThI
pecypchl
bubmuorexa [JOK
! brosorus kax Hayka 4 1 0.5 https://m.edsoo0.ru/7f41¢c292
5 JKuBble cucTemsl U UX 1 bubmuorexa [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMUYECKHUMN COCTaB U 20 1 1 bubmuoreka [JOK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KusHeneareapbHOCTE 10 1 bu6mmoreka [IOK
KJIETKH https://m.edsoo.ru/7f41c292
Pasmuoxenue u BuG 10K
noInoTeEKa
S HHMBHAYAIIHOC 1 1 1 https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTD B
6 N3MEHYUBOCTH 18 1 1.5 bubmmorexa [IOK
' https://m.edso00.ru/7f41c292
OpraHU3MOB
Cenekiusi OpraHu3MOB.
; OCHOBLL 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
OHMOTEXHOJIOTHH
8 [ToBTOpeHue 1
OBIEE KOJIMYECTBO
. 68 5 10

YACOB I10 [TPOTPAMME
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11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HauMeHoBaHHe
Ne (undposbie)
pa3aesioB U TeM Koutpoabsnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbl padoThI padoThl
pecypchbl
DBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
ouoorus https://m.edsoo.ru/7f41cc74
Bo3aukHoBeHue u
a3BUTHUE KU3HUA 10 1 0.5 buGnnorexa [IOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsl 1
OKDVIKAIOLAS 5 1 bu6mmoreka [IOK
PyzHatot https://m.edsoo.ru/7f41cc74
cpena
Coo01ecTBa 1
3KOJIOTUYECKUE 10 1 Bubmzorexa LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
OBIIEE
KOJIMYECTBO HACOB 34 2 2.5

[10 ITIPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA
buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyoros A.M. u npyrue /Ilox pen. [laceunnka
B.B., Akumnonepnoe obmectso «M3narensctBo «lIpocBemnienue»

buonorus, 11 knacc/ Ilonomapésa U.H., Kopaunosa O.A., Jlommnuna T.E.; mox penakimeit
[Tonomapéoii M.H., O61mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3 AaTenbCcKuii IIEHTP
«BEHTAHA-T'PA®»; AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOJUYECKHUE MATEPUAJIBI 1JIS1 YUYUTEJISA

1. ITonomapesa N.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 10 knacec. Meroauueckoe
nocobue.- M., Benrana - I'pad, 2019;

2. [lonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc. Metoguueckoe
nocobue.- M., Benrana - I'pad, 2019.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. «Emunas xomnekiust Lludposeix ObpazosarensHbix Pecypcosy (http://school-collection.edu.ru/).
2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexkrponnbIit yueOHUK «Brosorus».

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue kieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus

6. http://evolution2.narod.ru/index.htm - sBororst

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MUPA

8. http://planete-zemlya.ru/ - [lnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorwus

10. http://bio-nica.narod.ru/index.html - Guonuka
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