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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3zpaboTKe MPOrpaMMBbI IO OMOJIOTUU TEOPETHUECKYIO OCHOBY JIJISl OTIPE/ICIICHUS MTOX0/I0B
K (DOPMUPOBAHHIO COJIEPIKAHUS y4eOHOTO mpeameTa «BHonIorus» cocTaBUiIN: KOHIETYaIbHbIE
nonoxenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJEH, COJEpKaHMs, PE3yJbTaTOB
o0y4yeHHs U TPeOOBAHUH K YPOBHIO MOJTOTOBKH BBITYCKHHKOB, ITOJIOKEHUS 00 OOIIUX IENsX U
MPUHIIAIAX, XapPaKTEPHU3YIOIUX COBPEMEHHOE COCTOSSHHE€ CHCTEMBbI CpPETHEro oOIIero
oOpazoBanus B Poccuiickoii Dexepannu, a TakkKe IMOJIOKEHUS O crenupuke Ouonoruu, e€
3HAYCHUU B IIO3HAHHUU JKUBOU npupoabsl Hu o0ecreueHuu CYHICCTBOBAHUA YCIOBCUYCCKOI'O
obmrectBa. CoryiacCHO Ha3BaHHBIM ITOJIOKEHUSIM, OTPECIICHBI OCHOBHBIC (D)YHKIIMU MPOTPaAMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[TporpamMma 1o 6uonoruu 1aéT MpeCTaBICHUE O TeNIIX, 00 00IIeH cTpaTeruu 00y4eHus,
BOCIIUTAHHUSI M Pa3BUTUS OOYyYAKOIIUXCS CPEACTBAMH y4yeOHOro mnpenmera «buomorusy,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I1o
pazjienaM M TeMaM, PEKOMEHIYEMYIO IOCJIEIOBATEIbHOCTh M3YYCHHUsSI y4eOHOro Marepuania C
Y4€TOM MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM 00pa30BaTEILHOIO MpOIlecca,
BO3PACTHBIX OCOOCHHOCTEH 00YYarOLIIXCSI.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMUS K IIAHUPYEMbBIM
JUYHOCTHBIM, METaNpEeJAMETHBIM M MPEeAMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIIHLHOU EATEITPHOCTH/y4eOHBIX JCUCTBUN O0YYArOIIUXCS 110
OCBOEGHHIO COJIEpP KaHUs OMOJIOTHYECKOT0 00pa3oBaHUsl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peali30BaH MPHHIIUI
IIPEEMCTBEHHOCTH B HW3Y4YeHMM Ouosioruu, Onarojgapsi 4eMy B HEW MNpocMaTpUBaeTcCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAlMi  JINYHOCTH, OSKOJOTMYECKOr0  MBIIIECHUS,
IpeJCTaBIeHUH O 370pOBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpyKarolen
npuponHoil cpene. IlosToMy Hapsay ¢ M3ydeHHEM OOIIEOMOTIOTMYECKUX TEOpUM, a TakKkKe
3HAaHUM O CTPOEHUH KMBBIX CUCTEM PA3HOI'0 PaHra M CyIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX
IIPOLIECCOB B MpOorpaMMe IO OWOJIOTMM YAENEHO BHUMAaHHE MCIIOIb30BAHUIO MOJYYEHHBIX
3HAaHUH B MOBCEIHEBHOM JKU3HU Ul peLICHHsI PUKJIAJHBIX 33734, B TOM 4YHcie: NPOQUIaKTHKH
HACJIEICTBEHHBIX  3a00JIeBaHUM  4YellOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH L€J1eCO00pa3HOro MOBEICHUS B OKpYJKarollel NMPUpPOIHON cpefe,
aHaJIM3a BIMSIHUSL XO3AMCTBEHHOM J€ATENIbHOCTH YEJIOBEKa Ha COCTOSHUE NPUPOJIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJAHOM HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00€CTeUeHUs YCIOBHM Ui peuieHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrHMYecKOro o0pa3oBaHus, KOTopas MpeArnosaraer
dbopMupoBaHrue y OOyYaroIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHUSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero obmiero oOpa3oBaHHsS 3aHMMaeT BaxHoe mecTto. OHa
obOecrieunBaeT (GOpMUPOBaHHE y OOYUYAIONMIMXCS TPEICTABICHUN O HAy4YHOW KapTUHE MUPA,
pacuupsieT 1 00001IaeT 3HaHUs O KUBOM MPUPOJE, €€ OTINYUTENbHBIX MPU3HAKAaX — YPOBHEBOM
OpraHMW3allMil M OHBOJIOLUU, CO3MaET YCIOBUSA JUIS: TO3HAHUS 3aKOHOB JKUBOH MPUPOBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
KHU3HH, SKOJIOITNYCCKOI'0 MbIIJICHUA, HCHHOCTHOI'O OTHOIIICHUS K JKUBOU npupoac U UYCJIOBCKY.

bonsnioe 3HaueHue 6I/IOHOFI/IH HMECT TaKXKC JJId PCHICHUA BOCIHUTATCIIBHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue
Ouonorun obecrieynBaeT YCIIOBUA 1St dbopmupoBaHus MHTEILIEKTYaJIbHBIX,



KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpHI, CIOCOOCTBYET
MHTErpaluuy OMOJIOTHUECKUX 3HAHUHU C MPEJICTaBICHUSAMM U3 JIPYTUX Y4eOHBIX NPEIMETOB, B
4aCcTHOCTH, (pr3HuKH, XMMUU U Teorpaduu. Ha3BaHHbIE MOJIOKEHUS O MpeIHa3HAYeHUH YIeOHOTO
npeamera «buoJOrus» COCTaBWIM OCHOBY Ui OIpENeNIeHHs IOJIXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, TIPEACTABICHHOTO B IPOTpamMMe 10 OHOJIOTHH.

OTt60p conmepkanus yuebHOrO mpeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C TIO3HIIUH KYJIBTYpOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C KOTOPBIM O0YYarOIIUECS TOJIKHBI
OCBOUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpHI, OMpEACISIOIIne
aJICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKPYKAIOLICH NPUPOJHON cpeie, BOCTpeOOBAaHHBIC B
MOBCEIHEBHOM KM3HU U MPAKTUYECKOU JesTebHOCTH. Oco00e MeCTO B ATOW cHCTEME 3HAHUN
3aHUMAIOT JJIEMEHTBl COJICp)KAaHUs, KOTOpbIE CIY)KaT OCHOBOW Jiisi  (POPMHPOBAHUS
NpPEJCTaBJICHUH O COBPEMEHHON €CTECTBCHHO-HAYYHOW KapTHHE MHpa U IEHHOCTHBIX
OPHUCHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3aIIMK OMOJIOTHYECKOro 00pa3oBaHusl.

CtpykTypupoBaHHe COJep>KaHUs y4eOHOro MaTepuana B IporpaMMe IO OHOJIOTHUU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENIbHBIX OCOOEHHOCTAX
JKUBOM TPUPOJBI, O €€ YpOBHEBOIl OpraHM3alMii U HBOJIONMU. B COOTBETCTBUM C 3THUM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIJIEIEHbBI CIENYIOLUINE COJIEpPKaTEIbHbIE JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOrO Mo3HaHUs», «KieTka kak OuoIorHuyecKas CUCTEMay,
«Opranusm Kak Omosnoruyeckas cuctema», «CucremMa ¥ MHOrooOpa3ue OpraHu4ecKoro MHpay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JaloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTEeHNEe YMEHUM UCIIOJIb30BaTh TH 3HAHMS JUIsl TPAMOTHBIX JCHCTBUMN B
OTHONIEHUH 0O0BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Z[OCTI/I)KCHI/IG HeJIn U3YUYCHUA yqe6H0ro npeamerTa «buonorus» Ha 06azoBOM YpPOBHE
o0ecreynBacTCs PEIICHUEM CIICAYIOIINX 3ada4:

OCBOEHHE O00yYarolmMMHCS CHUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHUSX, YUCHMSIX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiIaxX, CIY)KaIlMX OCHOBOH Ui (opMHpOBaHHUS
NPEJICTABICHUA O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT000pa3sMM U OCOOCHHOCTSAX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTHH;

¢dbopMupoBaHue y OOydaroluxcs MO3HABaTENbHBIX, MHTEIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHalIKu3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMM HAayYHBIX B3IJISJIOB,
UJEN U MOJXO0I0B K U3YUEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUU;

CTaHOBJIEHHE Y oOOyd4aromuxcs oOmei KyabTypbl, (DYHKIMOHAIBHOW TI'pPaMOTHOCTH,
pa3BUTHE YMEHHM OOBSCHATH U OLEHUBATh SBJICHUS OKPYXKAIOIIETO MUpPA >KUBOM MPHUPOABI Ha
OCHOBAHMHU 3HAHWM U OIBITA, TOJYYSHHBIX IPU U3YUYECHUN OMOJIOTHH;

(dbopMupoBaHHe y OOy4YarOUIMXCSd YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OMOIOTHYECKUX
3HAHUU B HpaKTH‘IeCKOfI ACATCIIbBHOCTHU YCJIOBCKA, PA3BUTHU COBPCMCHHBIX MCIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHI;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTU IIO3HAHUS 4YEJIOBEKOM JKUBOM IPHUPOJBI,
HE00X0IMMOCTH OEpEKHOTO OTHOUICHUS K HEel, COOMIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OMOJIOrNYECKUX MCCIIEJOBAHUM;



OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TOBBILICHUS] YPOBHS SKOJIOTHUECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHWUN M YMEHUH B MOBCEIHEBHOW YKM3HU ISl OLCHKU
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIOLIEH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0IEHUE Mep TPODHUIaKTHKY 3a001eBaHU.

B cucreme cpennero obuiero oopazoBanus «buonorusy», uzydyaemas Ha 0a30BOM ypOBHE,
SIBIISIETCSL O0SI3aTENBHBIM YYE€OHBIM TIPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBeHHO-HAYUYHBIE [TPEIMETHI.

Jlnist u3yueHusi Onosoruv Ha 6a30BOM YPOBHE CPEIHETo 00IIero o0pa3oBaHusl OTBOJIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA

10 KJIACC
Tema 1. Buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, ICTETUKON W mpaBoM. Ponb Ouosoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OHOJIOTHYEeCKUX HayK.

Mertoapbl TO3HAHUS )KUBOU MPUPO/IbI (HAOIIOIEHNE, DKCIIEPUMEHT, OIMCaHUE, U3MEPEHUE,
KJ1accu(pUKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBD.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

[Ipaktnueckast padora Ne 1. «lcrnonp3oBaHue pa3nUUHBIX METOJNOB IPU H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI H MX OPraHU3aIHA.

XKusble cuctembl (OMOCHCTEMBI) Kak HpeaMeT H3ydeHHsl Ouojoruu. OTiMyue >KUBBIX
CUCTEM OT HEOPTaHUYECKOW ITPUPOJIBI.

CgoiictBa OuocucteM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBbIM,  TKAaHEBbIM, OPraHU3MEHHBIA,  NONYJSIUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1eHOTHYECKU), OnOCEPHBII.

JdemMoHcTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TMPHU3HAKU JKU3HW», «YPOBHU OpraHMU3allM >KUBON
IPUPOJBI».

ObopynoBanue: moaens Mosekybl JJTHK.

Tema 3. XumMHYeCKHil cOCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUA  COCTaB  KJIETKU.  XUMHUYECKHME  DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKPOIJIEMEHTHI. Bosia 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIIMKM BOABI U MHUHEpAJIbHBIX BEHIECTB B KieTKe. [loamep:kaHue OCMOTHYECKOIO
Oananca.

benku. CoctaB u cTpoeHne 6eIK0B. AMUHOKHUCIIOTHI — MOHOMEPHI 0eTkoB. HezameHumbIe
U 3aMEHUMbIC AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpBI OCIKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIIMN OETKOB.



®epmeHThl — Ouonorunueckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas crneuuduuHoctb. Kodepmentsl. Buramunpl. Otinuust  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U Je30Kcupubo03a), Aucaxapuibl
(caxaposa, J1lakTO3a) M MoOJucaxapuibl (Kpaxmal, TJIUKOIeH, IeJTo03a). buonorunueckue
(GYHKIIUH YTIIEBOOB.

Jlumuapr:  Tpurmuuepuasl, Gocomunuasl, crepounsl. [uapodmibHO-THIPOGDOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JTUMHAOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunoseie kucnotsl: JIHK n PHK. Hykieotuipl — MoHOMEPBI HYKJIEHMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JIHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kierke. KierouHas teopus — nmpumep B3aMOICHCTBUSA HIEH U
¢dakToOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIETKH.

Knerka xak nemnoctHas xuBast cuctema. O0Imue Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MemOpana, monekynsl JIHK kak renetuueckuii anmapar, cuctemMa CHHTe3a Oenka.

Tunsl KIETOK: 3yKapuoTHyeckas W Ipokapuorhyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kiuetku. Knetounas crenka 6akrepuil. CTpoeHHe 3YKapuOTHUYECKOM KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIbHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAS CTEHKA, MTMKOKAIUKC, UX (PYHKIIHH.
[Tnasmatuueckass memOpana, e€ cBoiictBa W (yHkmuu. [lurorazMa u €€ OpraHOHIBL
OnnomeMOpannbie opranousl kinetku: JIIC, annapar ['onsmku, muzocomsl. [TomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, EHTPUOIIH,
PECHUYKH, KIyTUKU. DYHKIIMK OpraHOU0B KJIETKU. BrirtoueHus.

Snpo — peryasTopHslii LeHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoria3ma,
XPOMAaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

JdemoHcTpaumu:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

[Inarpammel: «Pacnipenenenne XMMHMUYECKHX DJJEMEHTOB B HEXHMBOW  IPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuuel u cxemsl: «Ileproauueckas Tabiuna XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoieKyIbl 0enkay, «CTpoeHue GhepmMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KieTkn», «CTpoeHue XKUBOTHOW KIeTKn», «CTpOCHHE pPACTHTENbHOW KIETKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHne sapa KIETKN», «Y TIeBOAbI», «JIunuas.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE IS TIPOBEICHUS] HAOIIOACHUH,
U3MEpPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabdota Ne 1. «M3yueHne KaTaTUTHYECKON aKTMBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopHass pabGota Ne 2. «l3ydyeHuwe CTpOEHHUS KJIETOK PACTCHHH, >KMBOTHBIX H
0aKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. FKuzneneaTeJLHOCTh KJIETKH.

OOmen BemiecTB, wWiIW MeTa0OIM3M. AccuMuisanus (TulacTUdeckuii  oOMeH) U
JTUCCUMMJIIALINS (SHEPTeTHYECKUt 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIiecca MeTadbonau3ma. Posb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.



Tunbr oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbIiil. Poibs ¢epmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.

dorocunate3. CmetoBas u TemHOBas ¢a3bl (orocunre3a. Peakmmu doTocuHTE3A.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BiusHaue ycioBuit
cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a JUIS JKU3HHM Ha
3emute.

DHepretuyeckuii oOMeH B  KieTke. PaciiensjeHue BeUIECTB, BbIICICHHE U
AKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTalbl JHEPreTHuecKoro oomena. I'nukomus. bpoxenue u
ero Buabl. Kucmopomnoe okucieHwe, WIM KJIETOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun matpuunoro cuHTe3a. ['enermueckas unHdopmanusa u JHK. Peamuzamms
TeHEeTUYeCKO MH(popMamu B KieTke. ['eHeTHUeCKuil Ko M ero cBoicTBa. TpaHCKpUMNIHS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jransl Tpanchsuuu. Konuposanue
aMuHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcrtopus oTkpbiTHs BUpycoB (/.
W. ViBanoBckmit). OCOOCHHOCTH CTPOCHUS W JKU3HEHHOTO IIMKIA BHPYCOB. baktepmodarn.
bonesnu pacteHuii, )KUBOTHBIX U YETIOBEKA, BhI3bIBaeMble BHUpycamu. Bupyc nmMmyHoaeduura
yenoBeka (BUY) — Bo3oyaurens CIIM/la. OOpaTHasi TpaHCKPHIIIKS, peBEpTa3a W HWHTETrpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumnu:

Hoptpetst: H. K. Konbuos, J1. . UBanosckuit, K. A. Tumupsizes.

Tabmuiel UM cxXeMbl: «THUIBI  IIUTaAHUSY, «Mertabonmuzmy»,  «MHUTOXOHAPUSIY,
«OHepreTuueckuii 0oOMen», «Xmnoporacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHME TeHa», «CuHre3 Oenkay, «l'eHeTmueckuit koa», «Bupyce,
«bakrepnodarn», «Crpoenune wu sku3HeHHbIH 1ukn Bupyca CIIWJla, OGaxtepuodaray,
«Permmukanus JJHK».

Ob6opynoBanue: mogenu-anmvkanun «Yasoenue JITHK u Tpanckpumnusy, «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nuki, WiaM >KU3HEHHbIM LUK KieTku. Mutepdaza u mmros. Ilpoueccsl,
nporekaromue B uHtepdasze. Permmukanus — peakmus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. J[MIIOMIHBIA M TaIlUIOMIHBI XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonornueckne OCHOBBI Pa3MHOXKEHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xierkn — mMuto3. Cragum mutosa. Ilpoueccel, nmpoucxonadiue Ha pasHbBIX
CTaIugIX MUTO3a. BHoTorndecknuii CMBICII MUTO3a.

[IporpamMmmupyemast TuOenb KJISTKU — alloNTOo3.

@opmbl  pa3MHOXKEHHSI OpraHU3MOB: Oecrmojioe U TmosioBoe. Buasl  Oecronoro
pPasMHOXKEHUs: JeJICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHueE,
BETrE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOI0rO.

Metio3. Craguu meitosza. [lporeccsl, npoucxondime Ha ctagusx Menosa. IloBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.

I"ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10JI0BbIE jKene3sl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMmaro3oup,
AWIEKIeTKa) — crhepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpPOCHHs SHIEKICTOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.



NunuBuayanbHoe pa3BuTHE (OHTOTeHE3). DMOpHOHATBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
oprarorenes. [ToctamOpruoHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BHUTHS: TPSIMOE,
HenpsiMoe (IMYuHOYHOe). BiusHue cpelnpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButne pacrennil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTAIUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabauie! u cxembl: «@opMbl pa3MHOKEHUSI OPraHU3MOBY, «J[BOHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHUE pacTeHUi», «JleneHne KiIeTKu
Oaktepuit»y, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHue XpoMOCOMb», «KIIeTOUHBIA LUK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJICKOMUTAIOIINX U YelloBeKa», «OCHOBHBIC CTA I OHTOTEHE3a.

O6opyaoBaHKe: MUKPOCKON, MHKporpenapaTsl «CrnepMaTo30Mabl MIIEKOMUTAIOLIET 0,
«slinexiieTka MIEKONUTarIero», «KapuokuHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
Moieb-anmaukanus «/lenenue knetkny», moaens JJHK, Mogens meTadaznoit XpoMOCOMBI.

JlaGopaTopHble U PaKTHYEeCKUE PadOThI:

JlaboparopHas pabota Ne 3. «HabmtoieHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKPOTIPEIapaTax.

JlaGoparopuass pabora Ne4. «M3yueHHe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. Haciie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHetuku. HMcTopus pa3BuUTHS TEHETUKU. Ponab LHUTOJNIOTMU U
HMOPHUOIIOTHUY B CTAHOBJICHUU T€HETHKHU. BKI1aJ pOCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroapl TEeHETHKU (THOPUIOJOTUYECKUM, IUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTuyecknii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnueckass CMUMBOJIMKA, UCIIOJIb3yeMas B
CXEMaxX CKpEIIMBAHUMN.

3aKOHOMEPHOCTH  HACIENOBaHUs  MPU3HAKOB,  ycTaHOBIEHHble ['. Mennenem.
MonorubpuaHoe CKpenBanue. 3aKoH eauHo00pa3us THOPUIOB repBoro nokosienus. [Ipasumo
JTOMUHUPOBaHMUS. 3aKOH paculeruieHus npu3HakoB. [mmore3a uncrotel ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uTroreHeTnyeckue OCHOBBI JUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKpEIIMBAHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS1 ONIPEICTICHHS T€HOTUIIa OCOOH.

CuernieHHoe HacnenoBaHue mpusHakoB. Pabora T.Moprana mno clremieHHOMY
HacJe10BaHMI0 TeHoB. HapyleHue clienyienusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYEeCKHEe KapThI.

I'enetuka nmona. XpoMOCOMHOE OIpEeeHHE 1Mojaa. AYTOCOMbBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHBIE OpraHuW3Mbl. HacimemoBaHue TPU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBocTh. Buapsl M3MEHUMBOCTH: HEHACJECACTBEHHAss M HacleACTBEeHHas. Ponb
Cpeabl B HEHACJIEICTBEHHON  HM3MEHYMBOCTH.  XapaKTepUCTHKa  MOIU(PUKAIUOHHON
W3MEHYMBOCTH. BapuanwoHHBIA psii U BapuanuoHHas KpuBas. Hopma peaknum mnpu3HaKa.
KonuyecTBeHHbIE M  KAaueCTBEHHbIE TNPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOIM(PUKAITMOHHON U3MEHYUBOCTH.

HacnencrBenHnasi, iy reHOTUIIHYECKAs, ©3MEHYNBOCTh. KOMOMHATUBHAS N3MEHUHUBOCTb.
Meiio3 W T0NOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
U3MEHUYUBOCTh. Kiaccuukamus myranuil: TeHHbIE, XpPOMOCOMHBIC, Te€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHON
n3menunBocty H. M. BaBuiosa.



BHesniepHast Haca€1CTBEHHOCTh U H3MEHUUBOCTb.

I'eneruka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T'€HETHKH YeJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHernyeckuil. CoOBpeMEHHOE OIpe/ieJIeHHe TEHOTHIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIIMPOBaHUe, B TOM uucie ¢ nomoinbto [TIP-anammu3a. HacnencTBeHusie 3a0oneBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C HACHEACTBEHHOM  MpPeIpacloiokKEHHOCTHIO,
xpomocoMHble Oone3Hu. Comaruyeckue W TeHepaTuBHblE MyTauuu. CTBOJIOBBIC KIIETKH.
[TpuHLMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKNA U JICYCHUS] T€HETHYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMLMHCKONW T€HETHUKU B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeIOBeKa.

JdeMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecoscknii, H. 1. BaBuios.

TabGauiel 1 cxembl: «MOHOTHOPHIHOE CKpPEIIMBAHUE U €r0 [IUTOr€HETHYeCcKasi OCHOBAY,
«3aKkOH pacIIeIyIeHus] M €ero IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TrameT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Mero3y, «B3anmoneicTBre ajielIbHbIX T'€HOBY, «[ €eHeTHndecKrue KapThl paCTEHUM, JKUBOTHBIX
U uenoBekay, «l'eHeTuka moiay, «3aKOHOMEPHOCTH HACJIEIOBaHUS, CUEIUICHHOTO C TOJOM,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoOmudukanrmoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gaxropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYUBOCTbY.

O6opynoBanue: MoAenu-anmInkauun «MoHOruOpuaHOe CcKpeluBaHuey, «HemomHoe
JOMUHUpOBaHUEY», «JuruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI H
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKPACKU Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopaTtopHas padota Ne 5. «3yuenue pe3yabTaToB MOHOTUOPUIHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHast padota Ne 6. «M3ydeHrne MOTUPUKAMMOHHOW N3MEHUYNBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGoparopHass pabora Ne7. «AHamu3 MyTauuid y JApo30@uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[IpaxTuueckas padora Ne 2. «CocraBiieHue 1 aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesnexkuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipoliecc. 3apoK/IeHUe CEIeKUUU U AoMecTuKauus. Yuenue H.
WM. BaBuioBa 0 ILEHTpax MPOUCXOXACHUS W MHOT000paszusi KyIbTYPHBIX pacTeHuil. L[eHTpbI
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, OPO/Ia, IIITAMM.

CoBpeMeHHbBIE METO/IbI CeNeKIIMU. MacCOBBI ¥ MHAUBHIYAIbHBIH OTOOPBI B CEIEKITUU
pacTeHu# U KUBOTHBIX. OTIeHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
UYucras nuHusa. CkpemmuBaHMe YUCTBHIX JWHUK. [erepo3uc, wnm THUOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — ayropuawHr. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HckyccTBeHHBIM MyTareHe3 W MOJIy4YeHUE MOJUIUIONI0B. JIOCTHIKEHUSI CEeNEeKUUU PaCTEHUH,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOJACTBA. ['€HHAs HMH)KEHEpHUs. ODTamlbl CO3JaHUS
pekomOunantHoit JIHK w Tpancrennsix opranm3moB. Kierounas wumkeHepus. Kierodnsie
KyJIbTypbl. MUKPOKJIOHAJIbLHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEIbCKOXO03SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHoB.




Tabnuuel 1 cxemsbl: kapTa «L[eHTpBI TPOMCXOXKIEHUS W MHOro0Opasusi KyJIbTYPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paborel akagemuka M. @. UBanoBay, «llomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XpPOMOCOM).

O6opyaoBaHKe: MYJISDKU IJIOJIOB U KOPHEIJION0B JAUKUX (POPM M KYJIbTYpHBIX COPTOB
pacrenuii, repbapuii «CenbCKOX035iICTBEHHBIC PACTCHUS.

JlabGoparopHble U NpaKkTHYecKue padoThbl:

Okckypcust «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJEKLMU PACTEHUN W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, TA00PATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. IBoIronMOHHAsA OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOPUHU. DBOJIIOLUOHHAS TEOPUS U €€
MecTO B Orosoruu. BiysHue 3BOJIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenscrBa »BoiOLMU. [lasleoHTONOrMYECKHE: IOCIIENOBATEIBLHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOIMCH, TIepexoaHbie (opMbl. bruoreorpaduueckue: cxoacTBO
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJICTBA U Pa3Iuyusi SMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJOTWYHBIC, PYIUMEHTapHbIC OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHass teopus Y. JlapBuna. IIpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBumokyiye Ccuibl ABOJIOLMM  BUAOB 10 JlapBuHY (KM30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUYMBOCTb, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus Boitoruu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposomtonus. [lonmynsnus kak eIuHUIAa BUAA U IBOJIOLNH.

JBrxyue cuibl ((akTopbl) SBOJIOLMU BHJIOB B IpUpoje. MyTallMOHHBIM mporece U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsiivoHHBIE BOJHBI U JApedd reHoB. M3onduusa u
MUTpanus.

EctectBennbiii oTOOp — HampaBisitoluii ¢gaktop 3BoOnUH. DOpMBI €CTECTBEHHOIO
otbopa.

[IpucnocoOneHHOCT, ~ OpraHM3MOB  Kak  pe3yiapTaT  3Bojiouuu.  [Ipumepsr
npucnoco0IeHnit y opranu3MoB. ApoMop(o3bl U HAMOAIANTAIUH.

Bun u Bupgoo6paszoBanue. Kpurepuu Buaa. OcHoBHble (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MakposBomtorius. @opMbl ABOMIONWHN: (prsteTHYECKasi, TUBEPreHTHAsI, KOHBEPIeHTHAs,
napaiensHas. HeoGpatumMocTs 3BoMONNN.

[Ipoucxoxaenune  OT  HeCHEIHUAJIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanusanys. AjnanTuBHas paauanus.

JdemoHcTpaumnu:

Hoptpetsr: K. JIunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabmuuer u  cxembl: «Pa3BuTHe OpraHuyeckoro wMupa Ha 3emie», «3apOoJbILIH
MIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a CyIECTBOBAHUEY,
«EctectBenHbIit  0TOOp», «MHOrooOpasue COpPTOB pacTeHuit», «MHoroobpasue Mopoa
KUBOTHBIX», «[Tomymsanumny, «MyTtannoHHas U3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantammmy, «OO0mas nereHepanusy, «JBwkymme cuibsl 3Bomonuny, «Kapra-cxema




mapiipyta myremectsust Y. lapBuna», «boprba 3a cymiectBoBanue», «lIpucnoco6ieHHOCTh
OpraHusMoBy, «l eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

OO6opynoBanue: KOJJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKpPACKH, HAbOp II0I0B
U ceMsH, Kosuiekuus «l[Ipumepsl 3alUTHBIX MPHUCIIOCOOICHUH Yy JKMBOTHBIX», MOJEIb
«OCHOBHbIC HAaNpaBJICHUS SBOJIOLUNY», 00BEMHAass Moaenb «CTpOEHHE TOJIOBHOTO MO3ra
IIO3BOHOYHBIX .

buoreorpaduueckas kapra mupa, KoJuleKuus «DOpMbl COXPaHHOCTH HCKOMAEMbIX
JKUBOTHBIX M pacTeHUi», Mozaenb ammmmkanusa «llepekpéct XxpomMocom», BIIaKHBIE Iperaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «JIpozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JIaboparopnas pabota Ne 1. «CpaBHeHue BUI0B 110 MOP(}HOIOrHIECKOMY KPUTEPHION.

JlaboparopHass pabora Ne2. «OmnucaHue TPUCIIOCOOJICHHOCTH OpraHu3mMa u  eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KHU3HU Ha 3emJie.

JlonayuyHble NpeACTaBICHUS O 3apOXkKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHMS
JKU3HM Ha 3emuie: aOMOreHe3 M IMaHcrepMus. XuMudeckas 3BONIOLUS. AOHMOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPKICHUE
XUMUYECKOU 3BoJitonn. HavanbHble sTansl Ouonorudeckoit sostonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBosroLMsA. POpMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButue xu3Hum Ha 3emse 1no s3pam u nepuomam. Karapxeil. Apxelickas u
npotepo3oiickast 9pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o30iickas 3pa 1 €€ epruoIbl: TPHACOBBIN, FOPCKHI, MEJTOBOM.

KaiiHo301icKas 5pa U €€ epro/pl: aJeOreHOBbIN, HEOT€HOBBIN, aHTPOIIOTEHOBBIM.

XapakTeprucTUKa KJIMMara W reoJoru4eckux mporeccoB. OCHOBHBIE 3Talbl HBOJIOLNN
pPACTUTENBHOTO M XHBOTHOrO MHpa. Apomopdo3bl y pacTeHH U >XKUBOTHBIX. [losiBneHwue,
paciBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema opraHm4ecKkoro MMpa Kak OTpakeHUe IBOJIIOLMUA. OCHOBHBIE CUCTEMAaTUYECKUE
TpyIIbl OPraHU3MOB.

OBomronusl  4YenoBeKa. AHTPONOJOTWs Kak Hayka. Pa3BuTue IpencTaBiIeHUl O
MIPOUCXOXKAECHNUN YesloBeKa. MeTo bl M3yueHus: anTpornorene3a. CxoacTBa U pa3inyusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YETTOBEKA.

JBwxymue cuibl  (pakTopbl) aHTpomnoreHe3a. HacneacTBeHHas HW3MEHUMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJICHUE OPYIUM Tpy/aa, MBIIIJICHHE,
peusb.

OCHOBHBIE CTaJUU U BETBU SBOJIIOIMM YEJIOBEKA: ABCTPAJIONUTEKU, UEIOBEK yMEIbIH,
Yenosek npsaMmoxondamui, YenoBek HeaHaepranbckui, Yenoek pasymHbid.  Haxonkn
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Yenoeueckne pacsl. OCHOBHBIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickas), Herpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAsA), MOHTOJOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
IpUCIOCOOJICHHOCTH TPEACTABUTENEH UeNOBEYEeCKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Moptpetsl: ®. Penu, JI. [Tactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. dapBuH.

Tabnuiel u cxeMbl: «Bo3HukHOBeHHEe COTHEYHOHN CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupay», «PacturtenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuormueckas KieTkan,
«CoBpeMeHHasi CUCTEMa OpPraHu4eckoro mMupay», «CpaBHEHHE aHAaTOMHYECKHX YEPT CTPOEHUS




YelIOBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKUX HAXOJIOK
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/Ipesnue moau», «llepBbie
COBpPEMEHHBIC JION», «UeIoBedeCcKre pach».

Ob6opynoBanue: Mymspku — «lIpoucxoxnenue dyenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAHTPOIa, HEAHJACPTAIbIIa, KPOMAaHBOHIIA), CICIKA WIA U300paKeHUsT KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHHU-YOIIEphl, pyousia, ckpebdiia), reoXpoHoJIorHdeckas Tabaua,
KoJuteKust «©opMbl COXPaHHOCTH UCKOTIAEMBIX JKUBOTHBIX M PACTCHHIA.

JlabGoparopHble H IpaKTHYecKue padoThbl:

[MpakTuueckast padora Ne 1. «M3ydeHHe NCKOMAEMBIX OCTATKOB PACTCHUI U JKUBOTHBIX B
KOJUTCKILIHASX .

DKCKypcust «IBOJIONNS OPTAaHHYECKOTO MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WIIN
KpaeBeIUECKUI MY3€il).

Tema 3. Opranu3mbl 4 OKpy:KawIIas cpeaa.

Okojoruss Kak Hayka. 3ajayd W pas3fenabl dKOJIOrMM. MeTolbl 3KOJIOrMYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUs ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3]yllIHas,  IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonornyeckue (akropel. Kinaccudukanus skonorndeckux (akropoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  GakTopbl:  CBET, TeMIeparypa, BIaXHOCTb. doTonepuoausm.
[TpucnocoOeHns OpraHu3MOB K I€HCTBHIO aOMOTHYECKHX (haKTOPOB. bruojormueckue puTMel.

buornueckue dakropel. Buapl OnOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajin3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU NOMyiauud. OCHOBHBIE TIOKA3aTENN IOMYJISIUM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTHU NOIYJIALUU U €€ PeryJIsiusl.

JdemoHcTpaumuu:

Hoptpetst: A. I'ymGonsar, K. @. Pynse, O. ['ekkens.

Tabnuie! u cxemsl: kapta «IIpuponnbie 30Hb1 3eMun», «Cpesibl 0OUTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabotra Ne 3. «Mopdosorndaeckue 0COOEHHOCTH PACTCHHN W3 Pa3HBIX
MeCT OOUTaHUN.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTruyeckas padora Ne 2. «[loxcy€r MIIOTHOCTH MOMYIISALMA Pa3HBIX BUIOB PACTCHUI».

Tema 4. CooOmecTBa M IKOJTOrHYECKHE CHCTEMBI.

CooOmiectBo  opranmaMoB  —  OuoneHo3. CTpykTypbl  OuoleHO3a:  BUAOBAs,
pOCTpaHCTBEHHas, Tpoduueckas (mumiesast). Buasl-noMmuHanTel. CBsi3U B OMOIIEHO3E.

Dkojoruueckre cuctembl (dkocuctembl). Ilonatue o6 skocuctemMe U OGUOreolEeHO3E.
OyHKIMOHATbHbIE KOMIIOHEHThl HKOCHUCTEMBI: MPOAYLEHTHl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M TMOTOK JHEPrUM B IKocucTreMe. Tpoduueckue (MHIEBBIC) YPOBHU
OKOCHUCTEMBI. HI/IIJ_IGBBIC oM " CCTH. OCHOBHBIE TIOKAa3aTEIM 3KOCHUCTEMBI: 6I/IOMaCC21,
OPOAYKIMS. OKOJOTHYECKHE MUpaMUAbL: TMPOAYKIUHU, YHUCIEHHOCTH, Ouomacchl. CBoicCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[Ipupongubie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p W PEK. DKOCHUCTEMa XBOWHOTO WIH
HIMPOKOJIMCTBEHHOTO JIECa.



AHTpPOTIOT€HHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buonorndeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpazue kak (pakrop yctolduBocTH KocucteM. CoxpaHeHne OMOIOTHYeCKOro
pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa OuOChEpHI.
JKupoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH Omocdepsl Kak II00aTbHON 3KOCHUCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotbl BemiecTB U OHOr€OXHMMHUYECKHUE IMKJIBI 3JEMEHTOB (Yriiepoja, azoTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emmm. AHTPOINOTCHHBIE HW3MEHEHUs B Owuocdepe.
['moGanbHbIE 9KOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHMe Npupoasl M 4yenoBeuecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak
OCHOBa ycroiunBocTd Ouocdepsl. OCHOBa palMOHAIBHOIO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCIONIb30BaHUe. JJOCTHKEeHNS OMOJIOTUU U OXpaHa MPUPOIBIL.

JdemoHcTpaumnu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabauie! u cxembl: «lIumesble nenn», «buoneHos: cocras u crpykrypa», «llpupoaHsie
coobmectBay, «llenu mnutanus», «Okonoruueckas nupamuga», «buochepa u uenoBex»,
«JKocuCcTeMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTeMa XBOMHOro Jjieca», «buoreHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTEeHHbIE BO3JECHCTBUS HA IPUPOIYY,
«Baxnelmme MCTOYHMKMU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOa», «llouBa — BakHelInas
cocrapnsitomas ouocheps», «DakTopsl Aerpaganuu nousy, «llapaukossiii 3¢ dexT», «PakTopsl
PaZMoOaKTHBHOTO 3arpsi3HeHus Onocgepbl», «Obmas cTpykrypa ouocdeps», «Pacrnpoctpanenue
*KU3HU B Ounocepe», «O30HOBBIN dKkpaH Ouochepsr», «KpyroBopor yriaepoaa B OGuocheper,
«KpyroBopot azora B mpHpoie».

OO6opyioBaHME: MOJIEIb-aNTIITUKALHS «TunuyHsle OMOIICHO3bD», repoapmii
«PactutenpHbie  cooOmiecTBay, Kouiekiuu — «buornenos», «Bpeautenu = BakHEWIIHUX
CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuM M KOJUIEKIMM pAacTeHUH U  KHUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddenepanun, H300pakeHNsI OXpaHIEMbIX BUI0B paCTEHUI U KUBOTHBIX.

[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA I[TPOI'PAMMBI T10 BUOJIOTMU HA
bA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUMA

Cornacno ®I'OC COO, ycraHaBiaMBarOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aromuMUCs MPOrpaMM CpeaHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NTUYHOCTHBIX pPE3yabTaTOB OCBOCHHs mpeamera «buonorus» BblAeNeHBI
CIICIYIOIAE  COCTABIIAIOIINAG: OCO3HAHHME OOYYAIOIIMMHUCS  POCCHHUCKOH  TPpaXkJTaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HaJIMYUEC MOTHUBALIUU K 06y‘-IeHI/II-O 6I/IOJ'IOFI/II/I, HEJICHApPaBJICHHOC pPa3sBUTHC BHYTPCHHUX
yOeXACHHUI JIMYHOCTH Ha OCHOBE KIIOUYEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPATUIUN pPa3BUTHUS
OMOJIOTMYECKOTO0 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B
cBOECH ACATCIIbHOCTHU IEHHOCTHO-CMbICJIIOBBIMHU YCTaHOBKaMHu, MmpucymumMu CUCTEME
OMOJIOTHYECKOTr0 00pa30BaHMs, HAJIWYUE HSKOJOTHYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTD LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS INpenmera «buonorus MOCTUTAIOTCS B €IHHCTBE
y‘IC6H0ﬁ U BOCIIMTATCILHOU ACATCIIBHOCTHU B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH



COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSMHM, IPUHITHIMHU B
o01ecTBe MpaBWJIAMH W HOpPMaMH IOBEJICHUS M CIOCOOCTBYIOT TpOIIeCCaM CaMOITIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMUHOCTH, MAaTPUOTH3MA,
YBaXEHUS K 3aKOHY W IPABOMOPSJIKY, YEJIOBEKY TpyJa W CTapIiieMy IOKOJCHHUIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTO  OTHOIICHHUS K  KyJAbTYpHOMY  HACICOUI0O W TPAJUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarouen cpee.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS YUeOHOTO mpeaMeTa «buosioTus» AOKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIICHUI, COOTBETCTBYIOIIMX TPAJUWIMOHHBIM IIEHHOCTSM POCCHUCKOro  0OIIecTBa,
pacHIMpeHHre >KU3HEHHOTO ONBITa U OIbITa ACSITEIHHOCTH B MPOLIECCE pPeaTH3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpasKIaHCKOT0 BOCIIUTAHMUS:

C(OPMHUPOBAHHOCTh TPAKAAHCKON MO3UIMKU OOYYaloLIErocss Kak aKTUBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 00IIECTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX IpaB M O0OsS3aHHOCTEH, YBa)KEHUE 3aKOHA MU
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH /1€ATEILHOCTH NP CO3JaHUU y4EOHBIX MPOEKTOB,
pelIeHny yueOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpPENAENATh COOCTBEHHYIO IO3ULHUIO [0 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUUTBIBaTh B CBOMX J€HCTBHUAX HEOOXOAWMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIH ¢ Pa3HbIMU yOEXKIEHUSAMHU, KyJbTYPHBIMU LIEHHOCTSMH U COLUATbHBIM
MIOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLECCE COBMECTHOI'O BBINIOJIHEHUSI YYEOHBIX,
MIO3HABATEJIBHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CITIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPIKAHMUS;

TOTOBHOCTb K T'yMaHUTapHON M BOJOHTEPCKOU NEATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUICKOMN TpakIaHCKON UIEHTUYHOCTH, MaTPUOTU3MA, YBAKECHUS
K CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH mepen PoanHOM, ropaoctu 3a CBOM Kpaid, CBOIO
PonuHy, CBOM SI3BIK M KYJBTYPY, IPOIILIOE U HACTOSIIIEE MHOTOHAIMOHAIBHOTO Hapo1a Poccuuy;

LIEHHOCTHOE OTHOUIEHWE K MPUPOAHOMY HACIEAMI0 U MAMITHUKAM TMPUPOJIBI,
JTocTuKeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIGHHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIEHHWE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUST OMOJIOTUH B TIO3HAHUHU 3aKOHOB MPUPOJIBI, B KU3HU YEIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uneiHas  yOeXIE€HHOCTh, TOTOBHOCTh K CiykeHuro u  3ammure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HApOa;

Cc(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO TIOBEJICHHUS;

CMOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUs, OPHEHTUPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;



OTBCTCTBCHHOC OTHOIICHUC K CBOMM pOJAUTCIIEIM, CO3JaHUIKO CEMbU Ha OCHOBC
OCO3HAHHOTO MPHUHATHS IIECHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUU C TPAJIUIMSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B PAa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE MPOSIBISATH
Ka4yeCTBa TBOPUYECKOMN JIMYHOCTH;

5) pu3nyeckoro  BocnHTaHUS, (OPMHPOBAHHS  KYJBTYPHl  30pPOBbS U
IMOLMOHAJIBLHOIO 0/1aronoJIy4yus:

IIOHMMaHME U peau3alys 3J0pOBOro 1 6e30nacHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOII0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHITHM M OTIbIXA,
peryiasipHas (u3Mueckass aKTUBHOCTh), OEpEeKHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHHE LEHHOCTH MPaBUJI HHIUBHIYaJbHOIO M KOJUIEKTUBHOIO O€30I1aCHOTO
MIOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YINOTPEOICHUS aIKOTOJI,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K  AKTHBHOM  JICITCILHOCTH  TEXHOJIOTMYSCKOM H  COIHAJIbHOMU
HANPaBIEHHOCTH, CMOCOOHOCTh WHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO BBHITOJIHATH
TaKyIo JIeSITeIbHOCTB;

HMHTEpEC K paznu4HbIM chepam mpodeccruoHaIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccun u peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CITOCOOHOCTh K O00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCe
JKU3HH;

7) 3K0JI0rHYecKOro BOCIIMTAHMS:

9KOJIOTMUYECKH 11eJIec000pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYpHl: MPUOOpPETEHHE OIbITAa TUTAHHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXHBIX IMOCIEICTBUN JJII OKPYKAIOIIEH CPeibl;

OCO3HaHUeE T7100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0ieM U MyTeil UX pelIeHus;

CIIOCOOHOCTH MCIOJIBL30BATh MPUOOPETaEMbIC TIPU U3YICHUH OMOJIOTHH 3HAHUS U YMEHHUS
MpU pelIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IPUPOJIONOJIb30BAaHUEM (COOIIOIEHNE
MpaBUJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HETPHAITHE ACUCTBHIA, MPUHOCSIIUX BpEA OKPYXKArOMIeW MPHUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKUE MOCIEACTBUS IpeAnpUHIMAEMbIX
JIEUCTBUN U NPENOTBPALLATD UX;

HaJMYue PAa3BUTOTO SKOJIOTMYECKOIO MBIIIICHHS, SKOJOTHYECKONW KYNIbTYpbI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI WMHU B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COLMAIbHON MpaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON AESITETbHOCTH IKOJIIOTUYECKOM HaIllPaBI€HHOCTH;



8) HeHHOCTH HAYYHOT0 TIO3HAHUS

C(OPMHUPOBAHHOCT MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW IPaKTUKH, OCHOBAHHOIO Ha JAMalore KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE  A3BIKOBOM M  4YMUTATEIBCKOM  KYJIBTYpbl Kak  CpeICTBa
B3aMMOJCHCTBHS MEKIY JTHOAbMH U TO3HAHUS MUPA;

MOHUMaHKE CIEeHU(PUKH OMOJIOTUM KaK HayKd, OCO3HaHHs €€ poiiu B (OPMHUPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIIJIEHHUS, CO31aHUU LIEIOCTHOTO NMPECTAaBICHUs 00 OKpYyKaroIieM
MHUpEe KaK O €IUHCTBE NPUPOABI, 4YeIOBEeKa U OOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JIJIsl COBPEMEHHOM HMBUIIM3AIMN: 00ECTICUCHHUS
HOBOI'O YPOBHS pa3BUTHUsI MEAMLMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA ITYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHAILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUs 00MIeH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IPaMOTHOCTH 00y4JaroLuxcs, opMUpyeMOi IpU U3y4eHUU OUOJIOTUH;

IIOHUMAaHHE CYHIHOCTHM METOJOB IIO3HAHHWs, MCIOJb3yEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IOJydaeMble 3HAHUS I aHalIW3a M OOBACHEHMs SBJICHUH
OKpYXXAoIIero MUpa M HPOUCXOJAIIMX B HEM HM3MEHEHUHM, yMEHME JieJaTb O0OOCHOBaHHbBIE
3aKJIIOYEHUsT HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAaHHBIX C IEJIbI0 IOJIy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BaTh OMOJIOrMYECKHe 3HAHUS Ul PELeHHs
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HaHUE LEHHOCTH HAYYHOH AEATEIBHOCTH, TOTOBHOCTh OCYILECTBIIATH IIPOECKTHYIO U
HCCIIEI0BATENBCKYIO IESITENbHOCTh HHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENpPEpPhIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPeOHOCTAMM.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaUMMBbIE IS  (pOPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCIUTUIMHAPHBIC
(MeXMmpeIMeTHbIC) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(uKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, YHEPIus,
SBIIEHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleOBaHUEe, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJIbHBIE
yueOHbIe JeHCTBUS (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBanne (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHONW KOMIIETEHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJbHbIE Y4eOHBIE ICHCTBUS B IO3HABATENbHOM U
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3yibTaThl OCBOCHHUS MPOTpaMMbl CPETHEro 00Iero oopa3oBaHUS
JIOJIKHBI OTpaXkaTh:



OBiaieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHeE TeHCTBHUS:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTyaJIM3MPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TIPU OCBOCHWUW 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIW3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIMBATE CBS3H C APYTUMU MOHITHIIMH);

OTIPENeNIATh IEIH JEATEILHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCHTH PE3yIbTAThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

WCIIOJIb30BaTh OHMOJIOTUYECKUE TOHATUS Il OOBSCHEHHUS (AKTOB W SIBJICHUW KHBOU
IPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,;

MIPUMEHSITh CXEMHO-MOJICTIbHBIC CPEJICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH W
OTHOILIEHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pEIICHUS MPOOJeMbl C y4&TOM aHalIM3a UMCHOIIUXCS
MaTepUaIbHBIX H HEMaTEPUATBHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTH, OICHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEATBbHOrO, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH XU3HEHHBIX TIPOOJICM.

2) 6a30BbIe HCCIEI0BATENLCKHE TE€HCTBUS:

BIIA/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspemieHus mpooieM, CocOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY METOIOB
pelIeHus MPaKTHYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHJAbI ACATCIIBHOCTU IO IMOJTYYCHHIO HOBOT'O 3HAHHA, €TI0
MHTEPIIPETAIMU, TTPEOOPa30BAHUI0 U MPUMEHEHHUIO B yYYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO31aHUU YUEOHBIX U COI[MAJIbHBIX TPOEKTOB;

(hopMHUPOBATh HAYUHBIN THUIT MBIIIJICHHS, BIAJETh HAYYHOH TEPMUHOIOTHEH, KITFOUEBBIMU
IIOHATUAMHU U METOJJaMHU,

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33aJa4ud B OOpa30BaTEIbHON AEATEIHLHOCTH U
JKN3HCHHBIX CUTYAalUAX,

BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyalU3UpOBAaTh 3aJadyy, BBIABUTAThH
THUIIOTE3Y ee pelICHUs, HaXOAWTb AaprymMcHTBbl [JIsI JO0Ka3aTCIbCTBA CBOUX YTBep)K}IeHI/II\/'I,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIIM3UPOBATh IIOJYYCHHBIC B XOJA€ PCHICHUA 3aladyu pPE3yabTaThbl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEJCTB U CIIOCOOOB ACHUCTBUS B
poeCCHOHAIBHYIO CPEY;

yMeTb TIEPEHOCHTh 3HAaHWS B T[O3HABATENbHYI0O M MPAKTHYECKyl0 o0yactu
KH3HEIEATCITLHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC WICH, MpPEUIaraTh OPUTHHAIBHBIC TOIXOIbI M PEIICHUS, CTaBUTh
HpO6HeMbI U 3aJla4u, JOIMYyCKAMHNEC AJIbTCPHATUBHBIC PCIICHUA.

3) paGora ¢ nngopmanmeii:



OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(MOpMaIH (TekcTe ydyeOHOro mocoowms,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJIOTHUECKUX CIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALUIO Pa3IUYHBIX BHIOB U (OpM
NPE/CTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynHMpOBaTh 3ampochl M MPUMEHSTH pa3IMYHBIE METOABI IMPH TOUCKE U OTOOpe
Oouosornyeckoit nHMopMaIK, HEOOXOIUMOH JIJISl BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIh30BAHUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TpEACTaBICHUS OWOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCIOJIb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEJCTBA IpU paboTe ¢ OMOIOTHYECKOM
uHpOpMaILeH: TPUMEHITh XUMHUECKUE, (PU3MUECKUE M MaTEeMATUYCCKHE 3HAKH M CHUMBOJIBL,
dopmyiel, abOpeBHUATypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOpPa30OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIO3HABAaHMA W 3aIlIUTHl MHPOpPMALNWH, HHGOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€CTBUSAMM:

1) o6menne:

OCYHIGCTBJI?[TI) KOMMYHI/IKaIII/II/I BO BCECX C(bepax KHU3HHU, aKTUBHO y‘IaCTBOBaTB B AHaJIiore
WM JIMCKYCCHH TI0 CYIIECTBY 00CYXIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CY)KIIGHI/IFI OTHOCUTCJIBbHO BBbIITIOJIHCHUSA HpeﬂnaraeMoﬁ 3a4a4u, y'-II/ITI)IBaTI) I/IHTepeCBI nu
COIJIACOBAHHOCTD MO3HUIINI APYTUX YIACTHUKOB JIHAJIOTa WIIH JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPENCTBA OOIIEHHsS, MMOHMMATh 3HAYEHHUE COMHAIIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBCHHUSI KOH(MIMKTHBIX CUTYallui, yMETh CMSIT4aTh KOH(MIUKTHI U
BECTH TIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOcOOaMU OOIICHUS M B3aUMOJICHCTBHUS, MOHUMATh HAMEPCHUS
JIPYTUX JIIOJCH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECEIHUKY U B KOPPEKTHOU (popme
(bOpMYITHPOBATH CBOU BO3PAKEHHS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BAHHEM SI3BIKOBBIX
CPEJCTB.

2) COBMeCTHAs IeSITeIbHOCTh:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW ¥ MHIUBUAYAIbHON pabOThI MpU
peleHn OMONIOTNYEeCKOi MpoOiieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEMCTBYS NP pelIeHUH y4eOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBUH € Y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHUW30BbIBaTb M KOOPIWHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEWCTBUN, PACHPEACNSThH POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHHMBATh KaueCTBO CBOETrO BKJIAJIa U KaXKJAO0I0 yYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh WJEW C MO3WLHHA HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B Pa3IUYHbIX CUTYaLHsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBi1aieHNe YHUBEPCATBLHBIMH PEryIATHBHBIMYU JeiCTBUSIMH:
1) camoopranmu3anms:



UCTOJIb30BAaTh OMOJIOTMYECKHUE 3HAHUS ISl BBIABICHUS MPOOJIEM M UX peEIleHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUHN IeNIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JEUCTBUAX M IOCTYIKAX II0 OTHOLIEHUIO K >KMBOW IPHUPOJAE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATEJIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4l B 00pa30BATEIBbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH TUIAH PELICHUS MTPOOJIEMBI C YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEIIOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKU y4eOHOr0 IPeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW OJPYIUIMH B Pa3HBIX
00J1acTsAX 3HaHUI, MOCTOSHHO MOBBIIIATH CBON 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIaACTh HABBIKAMU IO3HaBaTeIbHOU peq)J'IGKCI/II/I KaK OCO3HaHHUA COBCPIIACMbIX [[eﬁCTBPIﬁ
Y MBICJIUTEJILHBIX MIPOIIECCOB, MX PE3YJILTATOB M OCHOBAHWM, MCIIOJIL30BaTh MIPUEMBI PeIIEKCHI
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETH OIIEHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHHS 110 MX CHUKEHHMIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YIIbTATOB JIEATEIIBHOCTH;

3) npuHsITHE CeOsl M APYIHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB JESITEIBbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JPYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMetHbie pe3ynbTaThl ocBoeHus nporpammbl COO 1o Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaueOHoro npenmera «buoorusy Hay4dHbIE 3HAHMS, YMEHUS U
CIocoObI JEHCTBUAN o OCBOCHHIO, MHTEPIPETALNH
U IIpeo0pa30BaHUIO 3HAHUHN, BUJIbI JESATEILHOCTH I10 MOJYYEHUIO HOBOTO 3HAHUS U TIPUMEHEHUIO
3HAaHUW B Pa3IMYHBIX Y4YEOHBIX CUTYyallUsX, a TakKXK€ B peaJbHBIX MXMU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHbIE pe3yabTaThl MPEICTABICHBI 1O ToJlaM
00yJeHwUsI.

[IpenmetHble  pe3ynbTaTbl  OCBOEHHUS ydeOHoro mnpenmera «buonorus» ¢ 10
Kacce JOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W PONU OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;



YMEHHE PaCKPBIBATh COJEPKaHUE OMOJOTUYECKIX TEPMUHOB M TIOHATHM: KU3Hb, KIIETKA,
opranus3M, Merabosm3M (OOMEH BEIIECTB M IPEBpAIlCHHE JSHEPTHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMsl  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEIEHUE
(penpoayKiusi), HacleACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jararb OWOJOTHYECKHE TeOpHH (KIETOYHAas, XPOMOCOMHas, MyTallMOHHas,
IEHTpaJbHAs JIorMa MOJEKyIsipHOW Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H.
W. BaBunoBa) u yuaeHus (0 LEHTPaX MHOTOOOpa3us M MPOUCXOKICHHUS KyJIbTypHBIX pacTeHuit H.
W. BaBuiosa), onpenensTh TpaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIQJETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOIIOJCHUE M OIHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUI, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBO/Ibl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATH CYIIECTBEHHbIE MPHU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPrUu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTCHE3);

YMEHHUE NMPUMEHATH MOTy4YeHHbIE 3HAHUS 151 OOBSICHEHUSI OMOJIOTHYECKUX TPOIIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENbIO O0eCcTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBBSl OKPYXKAIOIIUX JIOJEH, COONMIOACHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHUMaHWE HeOoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrdOHAJIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peniarh 3J€MEHTapHble TEHETHYECKHE 3aJauyd Ha MOHO- U JIUTHOpHAHOE
CKpEeIlIMBaHUe, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUTUBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOIHATH Ja00paTOpHbIe U MpakTU4Yeckue paboThl, cCOOMI0IaTh MpaBUiIa MpU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000pPYA0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHPOPMAIUIO OHOIOTHMYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHblE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElICTBa
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONMYJSPHBIE MaTEePHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTMU, MEAUIIMHE, OMOTEXHOJIOTHM;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOTHYECKYI0O HMH(POPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenmerHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» e 11
Kaacce J0JKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTe W PONHM OWOJOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUICKHIX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B Pa3BUTHE
6uonoruu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBIBATh COJEpKaHWE OWOJOTHYECKHX TEPMHUHOB W TOHATHH: BUJ,
HOMyNsAus,,  TeHOMOHI,  JBOJIONMS,  JABWKyIIME  CHIbl  ((AKTOphl)  HBOJIOLHH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, IKOJOTHYECKHUE (PAKTOPHI, IKOCHUCTEMA,
IOPOAYLEHThl, KOHCYMEHTBI, pEIYLEHTbl, LEeNH MUTaHWsA, DSKOJOrW4yeckas MUpaMUia,
o6uoreoreHo3, onocdepa;

yMEHHE Wu3jaratb OHOJOrHMuYecKue Teopun (dBomounoHHas teopus Y. JlapsuHa,
CUHTETHYECKas TEOpHUs HBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxoacrtsa K.



M. bapa, yepenoBaHus INaBHbIX HanpasieHuil u nyrei somonnu A. H. CeBepuosa, yueHus o
6uochepe B. U. Bepnasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIJIQJCTh METOAAMU HAYYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJIEHUE U OIMCAHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBIECHUH, OpraHu3alus M I[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IIOJIyUEHHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAayYHBIX IMOHATH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEJATh CYIIECTBEHHBbIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, MOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOIIEHO30B M 3KOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMU B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOPOTAa BEUIECTB U OMOr€OXMMHYECKHUX IIMKJIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOIyYeHHBIE 3HAHUS sl OOBSICHEHUS! OMOJIOTHUECKUX TPOIECCOB U
SIBJICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LI€IbI0 00eCTIeueHus
0€30MaCHOCTH CBOEr0 3J0pOBbS U 30POBbSl OKPYKAIOIIMX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IMOBEJIEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUEe HEOOXOIMMOCTU
UCIIOJIb30BaHUs JOCTUKEHUH COBPEMEHHOM ouosoruu Ui paloHaIbHOrO
HPUPOONOIb30BAHNUS;

YMEHHE pelarh 3JeMEHTapHble OMOJIOTMYECKHE 3a/1ayd, COCTaBJSATh CXEMBI MEpPEeHoca
BEIIIECTB U SHEPIUU B SKOCUCTEMaxX (LIeNX MUTaHUs);

YMEHHUE BBINIOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE PaOOTHI, COOIIOAATH MpaBHUiia MpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAThb U HHTEPIPETUPOBATh HMH(GOPMALHIO OHOJIOTHYECKOrO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBJAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHaIbl), pPacCMAaTpUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOLIeHHs, 0000mIas
OMOJOTHYECKYI0O HMH(POpPMAILMI0 U3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATHUIHBIN annapaT GM0JI0rUU



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC.
Ne HaumeHoBaHue KosinyecTBO 4acoB JJIeKTPOHHBIE
n/o pa3/ieJioB U TEM (uudpoBble)
nporpaMMbl Bcer | Kontposb | [IpakT | o6pasosaTenbHble pecypcbl
0 Hble HYecK
paboThI ve
paboTt
bl
1 BuoJsiorus kak Hayka 0,5 [[BubaunoTeka LIOK
https://m.edsoo.ru/7f41c
292
2 ’KuBble cucTemMbl U UX [[BubanoTeka LIOK
opraHM3alUs https://m.edsoo.ru/7f41c
292
3 XUMHYeCKUM COCTaB U 1 [[BubaunoTteka LIOK
CTpOEeHHe KJIeTKHU https://m.edsoo.ru/7f41c
292
4 KusHesesaTeIbHOCTD [[BubaunoTeka LJOK
KJIETKH 1 https://m.edsoo.ru/7f41c
292
5 PasmHOXeHue u 1 [[BubaunoTteka LIOK
WHAWBUAYAJIbHOE https://m.edsoo.ru/7f41c
pa3BUTHE OPraHU3MOB 292
6 HacnencrtBeHHOCTD U 1,5 [[BubaunoTteka LIOK
M3MEeHYUBOCTh https://m.edsoo.ru/7f41c
OpPraHU3MOB 292
7 Cenexknus [[BubaunoTteka LIOK
opranuamMoB. OCHOBBI https://m.edsoo.ru/7f41c
OMOTEXHOJIOTUH 1 292
8 Pe3epBHOe BpemA
OBIIEE KOJIMYECTBO | 34 2 4
YACOB IO
[IPOTPAMME
11 KJIACC.
Ne /o HauvmeHnoBaH | KosinyecTBo 4acoB JJIeKTPOHHBIE
ve pas/iesioB (nudpoBble)
U TeM Bcer | KouTposbH | [IpakTUYecK | obpasosaTenbHble pecypcsl
NpPOrpaMMbl | O ble paboThl | Me paboThI
1 IBOJIOLIMOHH 9 1 [[BubauoTeka LIOK
ast 6UOJIOTUSA https://m.edsoo.ru/7f4
1c292
2 Bo3HukHOBe 9 |1 0,5 [[BubanoTeka OK
HUE U https://m.edsoo.ru/7f4
pa3BUTHE 1c292
»KU3HU Ha
3emJie
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3 OpraHusmsbl 5 1 [[BubanoTeka OK
U https://m.edsoo.ru/7f4
OKpy»Kamwlas 1c292
cpeja

4 CoobiectBa 9 [[BubanoTeka LIOK
U https://m.edsoo.ru/7f4
3KO0JIOTMYeCK 1c292
Ve CUCTEMbI

5 PesepBHOe 2 |1 [[BubaumoTteka LIOK
BpeMs https://m.edsoo.ru/7f4

1c292

OBIIEE 34 2 2,5

KOJIMYECT

BO YACOB

[10

[TIPOT'PAM

ME

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

«buornorusa. 10 knacc» nog pegakuuen npodgeccopa B. B. Nace4vHuka. [NpoceeweHne, 2020
r. YyebHuk cootBeTCcTBYeT PegepanbHOMY NepeyHto, PEKOMEHO0BAHHbIX K UCMOMb30BaHMI0
npu peanusaunmn obLieobpasoBaTeribHbIX NPOrpamMmmMm OCHOBHOMO 0bLiero obpasoBaHus.
«buonorusa. 11 knacc» nog peaakumen npogeccopa B. B. MNaceyHuka. MNpoceeliernne, 2020
r. YyebHuk cootBeTCcTBYeT PeaepanbHOMY NepeYHto, pEKOMEHOOBAHHbIX K UCMOMNb30BaHMIO
npu peanusaunmn obLeobpasoBaTenbHbIX NPOrpamMm OCHOBHOMO obLiero obpasoBaHus.

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA
[Toypounsie pazpadotku buonorus. 10-11 kmaccsl. MeTonuueckue
pexomenaanuu. [laceunnk B.B.
0O.Y.Ma3zyp, T.B.Hukutunckas. buonorus (Harisiaaslii MIKOJIBHBIA KypC:
yIOOHO ¥ TMOHSATHO)
®denepanpHas padbouas mporpamma OOO buosorus (6a30BsIil ypoBeHs) mist 10-
11 xmaccoB
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
[ https://resh.edu.ru/ - POIII
[BubanoTreka LIOK https://m.edsoo.ru/7f41c292
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