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MNOACHUTEJBbHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMmbl 1O OHOJOTHH TEOPETHUYECKYI0 OCHOBY IS
OTIpEeNeICHNsI TMOAXO0M0B K (OpPMHPOBAHMIO COAEpKaHWS y4eOHOro TpeaMera
«buonorus»  cocraBunM:  KoHuentyaiabHele — noinoxenus ~ PI'OC  COO o
B3aMMOOOYCJIOBIIEHHOCTH LEJEH, CoAepKaHusl, pe3ylbTaToB O0yYeHUsI U TPEeOOBAHUN K
YPOBHIO TIOATOTOBKH BBHIMTYCKHHUKOB, TIOJOXEHHS OO0 OOMWX M[eIsIX W TNPUHIIHIAX,
XapaKTEepU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEAHET0 0011ero oopa3oBaHus B
Poccuiickoit @enepanuu, a Takke MOJIOKEHUS O crenupuke OMONIOruM, €€ 3HaYeHUH B
MO3HAHWUU KUBOW MPUPOIBI U 00ECIEUCHUH CYIIECTBOBAHHUS UYEIOBEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM IIOJIOKEHUSIM, OTPECNICHbl OCHOBHBIC (YHKIIMU TPOTPAMMEI I10
Oounonoruu u e€ CTpyKTypa.

[IporpamMmma mo Ouosioruu MaéT MpEACTaBJICHHE O LeNsAx, 00 oOmiel cTpareruu
oOydeHHusl, BOCIHMTAHMUS U PA3BUTHUA OOYYAIOLIMXCS CPEeACTBAMHM yuyeOHOro mpeamera
«buonorusy», omnpexaenser o0sf3aTeNbHOE MNPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpY,
pacnpe/enieHle o pa3ziesiaM U TeMaM, PeKOMEHAYEMYIO MOCIeI0BaTEIbHOCTh U3YUCHHUS
y4eOHOTO MaTepuaia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3CH, JIOTUKA
00pa30BaTENBHOIO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00y4Jaromuxcsl.

B mporpamme mo Ouoiioruu TakKe YYHUTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHBIM H TPEJAMETHBIM  pe3ylbTaTaM OOy4YeHHS B
(OpMHUPOBAaHMHM OCHOBHBIX BHUJIOB YYEOHO-TIO3HABATEIHHOW JESTEIHLHOCTH/yU4eOHBIX
JeCcTBUI 00yUaroLUXCsl IO OCBOCHHIO COJIEPKaHUsI OMOJIOTHYECKOTr0 00pa3oBaHUsl.

B nporpamme mo Ouomnoruu (10—11 kmaccel, 0a30BBI YpPOBEHB) peaM30BaH
OPUHLIMIT TPEEMCTBEHHOCTH B U3y4YeHUM Ouonoruu, Onarogaps uemMy B Hel
IPOCMATPUBAETCS HAMPABIECHHOCTh HA PAa3BUTHE 3HAHMI, CBA3AHHBIX ¢ (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHMS, IEHHOCTHBIX  OPHUEHTAlUUW  JIMYHOCTH,
HKOJIOTMYECKOT0 MBIIIJIEHUS, MPEACTABICHUNA O 3J0POBOM 00pasze *KU3HHU U OEepeKHBIM
OTHOIIEHHEM K OKpy»XKarouieii npupoanoit cpene. Ilostomy Hapsay ¢ u3ydyeHHUEM
001IeOMOIOTMYEeCKIX TEOpUid, a Tak)Ke 3HAHUW O CTPOCHHH JKHUBBIX CHCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOIECCOB B MpOrpaMme IO
OMOJIOTUH yJIeJIeHO BHUMAaHHE HCIOJIb30BAHUIO TMOJYYCHHBIX 3HAHUN B MOBCEIHEBHOMN
KU3HU JUTsSl PEellIeHrs MPUKIATHBIX 33a]1a4, B TOM 4YHUCIie: NTpOopUIaKTUKA HACIIECTBEHHBIX
3a00JIeBaHUI YEJIOBEKa, MEIAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBaHUS
AKOJIOTHUECKH 11eJIecO00pa3HOTO MOBECHHS B OKPY>KAIOIIIEeH MPUPOTHON Cpefie, aHaIu3a
BIIMSIHUS XO3SUCTBEHHOW JI€ATEIBHOCTH YENIOBEKa Ha COCTOSHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX SKOCHUCTEM. YCHJIEHHWE BHHMMAaHUA K NPUKIATHON HAMpaBICHHOCTU
yuebHOoro mpenMera «buonorus» NPOAMKTOBAHO HEOOXOJUMOCTBIO OOecredeHus
YCIIOBUW JUIsl PEIICHUsT OJHOW M3 aKTyalbHBIX 3a/lad IIKOJBHOTO OHOJIOTUYECKOTO
oOpa3oBaHus, KOTOpas mpennoyaraet (HOpMHUpPOBAHUE Y OOYYArOMIMXCS CIOCOOHOCTH
a/IalITUPOBATHCS K U3MEHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUDA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHHs 3aHMMAET BaXKHOE MECTO.
Omna oGecrnieunBaeT (opMHUpOBaHUE y O0YUAIONTUXCS TPECTABICHUN O HAYYHON KapTUHE
MUpa, pacmupser u 0000IIaeT 3HaHU O )KUBOM MpUpoje, €€ OTINUUTENIbHBIX PU3HAKAX
— YPOBHEBOW OpraHM3allMd M 3BOJIOIMH, CO3AAET YCIOBHS JIs: MO3HAHUS 3aKOHOB
KUBOU MPHUPOBI, GOpMHUPOBaHHS (YHKIIMOHAIBHOW TPAMOTHOCTH, HaBBIKOB 3I0POBOTO
u Oe3omacHOro oOpasza KHU3HHU, IKOJIOTHIECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOLICHHS K
YKUBOU MIPUPOJIE U YEIIOBEKY.



Bonbmioe 3HaueHne OMOJIOTHMS MMEET TaKKe Ul PEHICHHsS] BOCIHUTATEIbHBIX M
Pa3BUBAIOIINX 3aJlad CPEJHEro oO0Iiero oOpa3oBaHUs, COLMAIU3AIUU O0YyYarOIINXCS.
N3ydyenune Ouonorum oOecrneunBaeT YCJIOBHUS Uil (DOPMHPOBAHUS HHTEIIEKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX W HWH(OPMAIMOHHBIX HABBIKOB, 3CTETHMUYECKOM KYJIbTYpHI,
CIOCOOCTBYET MHTErpallud OMOJOTMYECKUX 3HAHUN C MPEACTaBICHUSIMH U3 APYTUX
y4eOHBIX MpPEIMETOB, B YAacCTHOCTH, (HU3UMKU, XUMUU U reorpapuu. HaszpaHHble
MOJIOKEHUSI O TIPeHA3HAYeHUH yueOHOro npeaMera « bruonorusy coctaBuin OCHOBY AJIs
omnpejieNieHuss TOJIXOJ0B K OTOOPY U CTPYKTYpUPOBAHHIO €ro  COJAEp KaHMs,
MPEICTaBIEHHOr0 B IpOrpaMMe 1o OMOJIOTHH.

Ot6op conmepxanus ydeOHOro mnpeamera «buosnorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH € MO3MIMI KyJIbTypOCOOOpPa3HOrO MOJX0Ja, B COOTBETCTBUU C KOTOPHIM
oOyuaronyecss JAODKHBI OCBOMTH 3HAaHUS M YMEHHUsS, 3Ha4UMble A (HOPMUPOBAHUS
oOuieil KyJnbTypbl, ONpeessIonIie aJeKBaTHOE MOBEJCHUE YeNIOBEKa B OKpYyXKarolen
MPUPOAHON cpele, BOCTPEOOBAHHBIE B TIOBCEJHEBHOM JKU3HU M MPAKTHUYECKON
nestenbHOocTH. Ocoboe MecTo B 3TOM CcUCTeMEe 3HAHMM 3aHUMAlOT  AJIEMEHTHI
COJIep’KaHus, KOTOpbIE CIYy>KaT OCHOBOM 1Jsi (OPMUPOBAHMS TPEACTABICHUNA O
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHUpa M IEHHOCTHBIX OPHEHTALMSIX
JUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3alUK OMOJIOTHYECKOr0 00pa3oBaHUsl.

CTpyKTypupOBaHHE COACPKAHUS YUeOHOI0 MaTepuaa B mporpaMmme o OHoJIoTuu
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTEIbHBIX
OCOOEHHOCTSIX J>KMBOM TPHUPOJLI, O €€ YpPOBHEBOM OpraHW3allid W HBOJONUHA. B
COOTBETCTBUM C OSTUM B CTpPYKType ydeOHoro mpeamera «buonorus» BblieneHbl
CIENyIOIINE CcoJAepXKaTeabHble JUHUU: «buonorus kak Hayka. MeToIbl Hay4yHOro
no3HaHus», «Knerka kak Ouonormueckas cucrema», «OpraHu3zM Kak Ouoorudeckas
cuctema», «CucremMa W MHOrooopasue OpPraHMYECKOTO MHpPay, «IBOJIOIUS KUBOU
IPUPOIBDY, «IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenr wusyuenuss yuebHoro mnpeamera «buomorus» Ha 06a30BOM ypOBHE —
OBJIaJIcHUE OOYYaIOIUMUCA 3HAHUSIMU O CTPYKTYpHO-(YHKIIMOHAIBLHOM OpraHu3aiiu
KHUBBIX CUCTEM PA3HOTO paHTa U MPUOOpETeHHEe YMEHUN MCIOJIb30BAaTh 3THU 3HAHMS JJIS
IPaMOTHBIX JEUCTBHUM B OTHOLIEHUU OOBEKTOB KHUBOW MPHUPOABI U PEUICHUS Pa3IUYHBIX
KU3HEHHBIX TPOOIIEM.

JlocTkeHue 1end u3ydeHus ydeOHoro mnpenmera «buornorus» Ha 06a3zoBoM
ypoBHE 00eCIIeYrBaETCs PEIICHUEM CIIeIYIONINX 3a/1a4:

OCBOCHHE O0YYaIONTUMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TECOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTEe3ax, MpaBWax, CIy>KalldX OCHOBOM i
dbopMUpOBaHUST TPEJCTABICHUI O E€CTECTBEHHO-HAYYHON KapTHMHE MHpa, O METoax
HAyYHOTO MMO3HAHUA, CTPOCHHUH, MHOT000Opa3uH U OCOOCHHOCTSAX KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHu3alii, BBIJAIOLUIUXCS OTKPBITHUSX U COBPEMEHHBIX MCCIIEIOBAHUAX B
OunoJIoruu;

dbopMupoBaHue y OOYYarOIIMXCS IO3HABATENIbHBIX, WHTEIUICKTYalbHbIX H
TBOPYECKHX CIIOCOOHOCTEH B MpOIECCe aHallM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUU
Hay4HbIX B3IJIAJI0B, MAEH M MOJIXOJIOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOrO YPOBHS
OpraHu3aluy;

CTaHOBJICHHE Y 00y4JaroImuxcsi 001ed KyabTyphl, PyHKIIMOHATHHONW TPAMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH W OIICHUBATH SIBJICHHUS OKPYXKAIOMIETO MHUpa >KHUBOU
MPUPOIBI HA OCHOBAHWHW 3HAHUU U OTIBITA, MOTYYCHHBIX MPU U3YYCHUH OUOJIOTUU;



¢opMupoBaHue |y OOy4YarOIIMXCA YMEHMM  WJUIIOCTPUPOBATh  3HAYECHHE
OMOJIOrMYECKUX 3HAHUW B NPAKTUYECKOM JIEATEIBHOCTH 4YEJIOBEKa, pPa3BUTHHU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOIOTUH;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOYKHOCTH IIO3HAHUS YEJIOBEKOM JKUBOM
MIPUPO/JIBI, HEOOXOAUMOCTH OEPEKHOTO0 OTHOILICHUSI K HEM, COOIOICHUS] STUYECKUX HOPM
P MPOBEACHUH OMOJIOTMYECKUX MCCIIEJOBaHUM;

OCO3HAaHHWE 1EHHOCTH OHWOJIOTMYECKUX 3HAHUM I TIOBBIIMIEHHUS YPOBHS
9KOJIOTMUECKON KyJIbTYpPBI, Ui (OPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHUS;

MpUMEHEHHE NPUOOPETEHHBIX 3HAHUNW W YMEHMH B MOBCEIHEBHOW MXU3HU JUIA
OLICHKM TOCJEACTBUIA CBOEH MAESITENbHOCTH IO OTHOILIEHHWIO K OKpY’Karoleh cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U CcOOJIOJeHHME Mep NPO(QUIAKTUKU
3a00JIeBaHMI.

B cucreme cpennero obmiero odpazoBanusi «buonorus», nzydaemas Ha 6a30BOM
YpPOBHE, SABJIAETCA O0O0s3aTENbHBIM yUE€OHBIM MPEAMETOM, BXOJAIIMM B COCTaB
npeaMeTHOM obactu «EcTecTBEHHO-HAyUHbIE PEAMETBD.

s u3ydeHus: OMONOTMM Ha 0a30BOM YPOBHE CpEeIHEro o0Iero odpa3oBaHUs
otBoautcs 68 yacoB: B 10 kmacce — 34 ygaca (1 yac B Hegeno), B 11 kmacce — 34 yaca (1
4yac B HEJIETIO).

COILEPKAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTMH C OOIIECCTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMH HaykKamu, ¢uiocodueit, 3STUKOM, SCTeTUKON U mpaBoM. Poib
Oowojorn B (OPMHUPOBAHMHM COBPEMCHHOMW Hay4YHOW KapTUHBI MHpa. Cucrema
OMOJIOTUYECKUX HaYK.

Metoapl MO3HAHUS >KUBOM TPHPOABI (HAOMIOAEHWE, SKCIEPUMEHT, OIHCAHUE,
U3MEepeHHe, KilacCuUKaIs, MOJACIHPOBAHNE, CTAaTUCTHYECKas 00padoTKa JaHHBIX ).

JdeMoHcTpanum:

Ioptpertsi: Y. Hapsun, I'. Mennens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabmuipl U cxeMbl: «MeToIbl MO3HAHUS KUBOU TPUPOIBD».

JlaGopaTopHble U IPaKTUHYeCKHE PAOOTHI:

[Ipaktraeckas padota Ne 1. «Mcmonap30BaHue pa3IUIHBIX METOJIOB MPHU U3YUEHUU
OMOJIOTHYECKHUX OOBEKTOBY.

Tema 2. ’KuBble cHCTeMbI U X OPraHU3aIUA.

XKusbie cuctembl (OMOCHCTEMBI) KakK MpeAMeT u3ydeHus Ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM W HX pa3HOOOpa3ue. YPOBHU OpTraHMU3AIMH OHOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIM, MOMYISAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTE€OIIEHOTHYECKH ), OMOC]EepHBIi.

JemMoHcTpanMu:

Tabmumer u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHH OpraHU3AINH
YKUBOU IIPUPOIBI».

Ob6opynoBanue: moaens moaekyasl JTHK.




Tema 3. XumMuuyeckuid COCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XHMHUYECKHE JJIEMEHTBL: MaKpO3JEMEHTHI,
MHKPO3JIEMEHTHI. Boaa 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIUM BOABI M  MHUHEpPAIbHBIX BemecTB B  KkieTke. llomaepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3zamenumMble M 3aMEHMMBIE AMHHOKHCIOTBHL. AMHMHOKHCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpBI O€JIKOBON MOJIEKYJbl (IIEpBUYHAS, BTOPUYHAS, TPETUUHAS M YETBEPTUUHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0eiakoB. buonornueckue GpyHkunu GenKoB.

depMeHThl — Ouosornyeckue Kartanuzaropbl. CTpoeHue (epMeHTa: aKTHUBHBIM
HeHTp, cyoctpaTHas cnenupuyHocts. Kopepmentsl. Butamunbl. Otianuns GpepMeHTOB
OT HEOPTraHUYECKUX KaTaIN3aTOPOB.

VYrneBoapl: MoHOcaxapuabl (TJIIOKO3a, pubo3a M Ae30KCUpu003a), Aucaxapujibl
(caxaposa, 1akTo3a) ¥ moJiucaxapuasl (Kpaxmall, IITMKOTeH, 1eJTi0103a). bruomornueckue
(GyHKIMU yTIEBOIOB.

Jlunuael:  Tpurnuuepuasl,  dochomunuael,  crepouabl.  ['uapodunbHO-
rupodoOHbie cBoMcTBa. buonormueckue QyHkuuu aunuaoB. CpaBHEHHE YTIEBOJOB,
OCJIKOB M JIMMHUOB KaK UICTOUHUKOB YHEPTUH.

Hyxnennossie kucnortsl: JJHK n PHK. Hykneornnsl — MOHOMEPBI HYKJIEMHOBBIX
kucioT. Crpoenue u ¢pynkuuu JJHK. Crpoenue u ¢ynkumu PHK. Buger PHK. ATO:
CTpoeHUuE U PYHKIUH.

[uronorua — Hayka o kjuertke. KierouHas teopusi — mpuMep B3aMMOJEHCTBUS
uaen u pakToB B HAYYHOM MMO3HAHUU. MeTOo/1bl U3yUeHUs KIETKH.

Krnerka kak nenoctHas xkuBasi cucrema. OOlue MpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MeMOpana, moiekynbl JIHK kak renernueckuii anmapar, cucTeMa CHHTE3a
Oenka.

Tunel KIETOK: syKapuoTHUeckas M mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
npokapuoTnueckor kietku. Kinerounas crenka Gakrepuil. CTpoeHHE SyKapHOTHYECKOM
kJIeTKd. OCHOBHBIC OTJIMYUS PACTUTEIHHOM, dKUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKA, IJIMKOKAJIUKC, HX
¢byukouun. I[lnasmatudeckas memOpana, e€ cBoiictBa W ¢yHKumMH. I[{uTomnazma u eé
opraoupl. OpHomemOpanHble opraHounbl kietku: OIIC, ammapar [onbmxw,
nu3ocoMbl.  [lomyaBTOHOMHBIE — OpraHOMABl  KIETKU: MHUTOXOHJIPUH,  IUIACTHIBL
[IpoucxoxaeHrne MUTOXOHAPUH U mactu. Bunel iactun. HemeMOpanHbie OpraHoOu bl
KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTpP, LIEHTPUOIU, PECHUYKH, XKTyTHKU. DyHKIUU
OpraHOMJOB KJIETKU. BritoueHus.

SAnpo — perynaropublii neHTp kietku. CTpoeHue snpa: saepHas o000JI0dKa,
KapuoIlIa3Ma, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

[Moptpetsl: A. Jleenryk, P.T'yk, T.IlBann, M. llneiinen, P. Bupxos,
Jx. YorcoH, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Juarpammel: «Pacnpenenenre XUMHUECKUX 3JIEMEHTOB B HEXHUBON MIPHUPOIEH,
«PacnpeneneHne XuMHIECKUX JIEMEHTOB B )KUBOW IPUPOJEY.

Tabmumer  u cxewmsl: «llepuoanueckass TabMUIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoIeKyibl BOAbD, «buocuHTes Oenkay, «CTpoeHHE MOJEKYJbI Oenkay,
«Ctpoenue pepmenrtar, «Hyxnennossie kuciotsl. JIHK», «Ctpoenue monexynst AT,




«CTpoeHHnEe 3yKapUOTUYECKOW KIETKN», «CTpoeHHue XUBOTHOM KIeTkn», «CTtpoeHue
pacTUTENbHON KIETKN», «CTpoeHue NPOKAPUOTUYECKON KieTkn», «CTpoeHue smapa
KJIETKN», «YTIEBOAbD), «JIMIMUIBD».

OO06opy10BaHUE: CBETOBOM  MHKPOCKON,  00OpyJOBaHHME Ul  IPOBEICHUS
HAOIOICHN, U3MEPEHUH, IKCTIEPUMEHTOB, MUKPOIPETIapaThl pAaCTUTEIBHBIX, JKHBOTHBIX
1 OaKTEpHUATBbHBIX KIIETOK.

JlabopaTopHble H IpaKTHYEeCKHE PadOThI:

Jlabopatopnast padota Ne 1. «M3ydyeHne kaTaauTHUECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMHIIa3bl WM KaTajaasbl)».

JlabopaTtopnas pabota Ne 2. «M3yueHnue cTpoeHus KIETOK PACTEHUM, )KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUEY.

Tema 4. ’KnzHeaesiTeJLHOCTH KJIECTKH.

OOmeH BemiecTB, WJIM MeTa00IM3M. AccuMuisiuus (IUlacTUYeckuid OoOMEH) u
TUCCUMUIISALINS  (PHEpPreTHUYeCKuid OOMEH) — JIB€ CTOPOHBI EAMHOTO Mpollecca
MeTtabonmu3Ma. Pollb 3aKOHOB COXpaHEHHUs BEIIECTB W DJHEPrud B TOHUMaHUU
MeTaboIHn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBINH U rerepoTpodHbiii. Ponb gepmeHTOB B
0OMEHE BEIECTB U MPEBPAICHUN SHEPTUH B KIIETKE.

®dotocunte3. CBeroBas U TeMHOBas (a3bl PorocuHTe3a. Peakunu orocunTesa.
DddexTuBHOCTD PoTocHHTE3a. 3HAUCHUE (HOTOCHMHTE3A IJIs KU3HU Ha 3emie. BrusHue
yCIIOBUU cpelnbl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €ro MPOJYKTUBHOCTH Y
KyJIbTYpPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHHTe3Upylonue OakTepuu. 3HAUYE€HUE XEMOCHUHTEe3a JyIs
YKU3HU Ha 3eMJIe.

DHepreTuyeckuidi oOMeH B KieTke. PacrienjieHue BelIecTB, BbIACIEHUE U
aKKyMYJIUPDOBaHUE DSHEPIMM B KIETKE. JTambl >HEpreTuyeckoro obOmeHa. [nukomnwms.
bpoxenune u ero Buabl. KuciaopoaHoe OKucCI€HUE, WIH KIETOYHOE JbIXaHUE.
OxuciurensHoe Gocopunupoanue. IPHEKTUBHOCTD SJHEPTETUICCKOTO OOMEHa.

Peakiuu marpuunoro cunresa. I'enerndeckas uadopmarua u JJHK. Peanuzarus
reHeTuueckod wuH@opmanmu B KJIeTKe. [‘eHeTWYecKMd KO M €ro CBOWCTBA.
Tpanckpunius — matpuunblii cuaTe3 PHK. Tpancnsauus — O6uocuHTe3 Oenka. DTambl
tpancisauun. KogupoBanue aMuHokuciaoT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsie ¢opMmbl xu3Hu — Bupychl. Mctopusi oTkpwiTusi BHpycoB (/.
W. BanoBckuit). OcoOEHHOCTM  CTpPOEHUS H  KU3HEHHOTO IIHMKJIa BHPYCOB.
bakrepuodaru. bonesnn pacteHuii, KUBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC BHUpPYCaMHU.
Bupyc wummynoxedunura uenoeka (BHUY) — Bozbyaurens CIIMJla. OO6parnas
TPaHCKPUIMIIMS, peBepTaza W uHTerpasa. [IpodunakTuka pacnpoCTpaHEHHs] BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpanum:

Ioptpets: H. K. Konbiios, 1. . UBanoBckuii, K. A. Tumupszes.

Tabmumpl  w  cxembl: «Tumbl  nmutaHus», «Metabomusm», «MHUTOXOHIPHUS,
«OHepretudeckuii  oomen», «Ximoporacty, «®Dortocunresy, «Crtpoenue J[HK»,
«Ctpoenue u (QyHKuMOHUpOBaHHE TeHa», «CuHTE3 Oenkay, «[ eHeTHYeCKHil Koy,
«Bupyco», «bakrepuodparn», «Ctpoenne u xu3HeHHbIM 1mkin Bupyca CIIM/a,
6akrepuodara», «Permmkanus JTHK».

ObGopynoBanue: monenu-ammiukanun  «Yasoenue JIHK wu  tpanckpunimsy,
«buocunres 6enkay, «CTpoeHHe KICTKI», Mojeib cTpykTypsl JTHK.




Tema 5. PazMHOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1Mki, WM JKU3HEHHBIM 1UKT KieTkd. MuTepdaza u  MuTos.
[Ipomneccrl, nmpoTekarmue B uHTepdasze. Perumkanusa — peakuuss MaTPUUHOTO CHHTE3a
JHK. Crpoenne xpomocoMm. XpOMOCOMHBIM HaOOp — Kapuotum. JlumiougHsli u
TafIONJHbIA  XpOMOCOMHBIE  HaOopbl.  XpomaTuabl. lluTonmornyeckue  OCHOBBI
Pa3MHOXEHHUS U UHIUBUIYATbHOTO PA3BUTHS OPTraHU3MOB.

Henenne xietkn — muto3. Craauu muto3a. [Ipoueccel, mporcXoadimue Ha pa3HbIX
CTagusIX MUTO3a. bBHomornuecknuii CMBICII MHUTO3a.

[IporpamMmmupyemast rubGesb KIETKH — aromnTo3.

®opmMbl pa3MHOKEHHSI OpPraHM3MOB: Oecrojioe W TojioBoe. Buawl Oecmosoro
pa3MHOXEHHUS:  JIEJICHWE  HaJABOE, IOYKOBAaHHE OJHO- W  MHOTOKJIETOYHBIX,
criopooOpazoBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VCKycCTBEHHOE KIIOHUPOBaHUE
OpPraHu3MOB, €r0 3HAYCHHE IS CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIUYHUS OT OECIOIOTO.

Meito3. Cramum wMeio3a. IIpormecchl, npoucxoisdiiue Ha CTaauaxX Menosa.
[ToBenenue xpomocoMm B Mmeio3e. Kpoccunrosep. buosornueckuii CMbICT W 3HAYEHUE
Meno3a.

I'ameTorene3 — mporiecc oOpa3oBaHuUs MOJOBBIX KJIETOK y JKMBOTHBIX. [loyoBhIe
JKeJe3bl: CEMCHHUKU U SIMYHUKUA. OOpa3oBaHHE W Pa3BUTHE TOJIOBBIX KIETOK — raMeT
(cmepmato3ou, SHIEKIETKa) — cliepMaTroreHe3 M oBOoreHe3. OCOOEHHOCTH CTPOCHUS
SIMIEKJIETOK U ciepmaTo3onioB. OmnogorBopenue. [laprenorenes.

NunuBuayansHOe  pa3BuTHe  (OHTOTEHE3). OMOpHOHAIBPHOE  Pa3BHUTHE
(amOpuorene3). IJTanbl SMOPHOHAIBHOTO Pa3BUTHSA Yy TI03BOHOYHBIX JKUBOTHBIX:
npoOyieHre, TacTpyisiuus, opraHoreHe3. I[locToMOpuoHaNIBHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHATILHOTO Pa3BUTHS: MPSIMOE, HEMpsMoe (TUIMHOYHOE). BiusHue cpenbl Ha
pa3BUTHE OPTraHU3MOB, (HaKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zButue pactreHuid. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH,
CTaJIuU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmumpl U cxembl: «POpMBI  Pa3MHOKEHHS  OpraHu3MoB»,  «JIBoliHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHHI», «BereraTMBHOE pa3MHOMKEHHE pPAaCTCHUID,
«Jlenmenue knetku Gakrepuii», «CTpOCHHE MOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBDY,
«Knerounsit ki, «Pemmmkamus JJHK», «Murtosy, «Meito3y», «IIpsmoe u Hemnpsmoe
pazButue», «l'amMeToreHes y MIICKOMUTAIOINIUX U 4eyioBekay, «OCHOBHBIC CTaJaUH
OHTOTCHE3a».

O0opynoBaHue: MEKPOCKOTI, MUKpOTIpEnapaThbl «CrniepmMaTo30u/1bI
MJIEKOTIUTaroIIeroy, «JSlireknerka MiekonuTawmero», «KapuoknHe3 B KIeTKax
KOpEIlIKa JIyKa», MarHuTHas Mojeib-amunkanus «J/lenenne xierkm», moxaens JIHK,
MojieTh MeTada3HON XPOMOCOMBI.

JlabopaTopHble 1 mMpakTH4ecKHe padoThI:

JlaGopaTopras paborta Ne 3. «HabmroeHne MuUTO3a B KJIETKaX KOHYHMKA KOpEIIKa
JIyKa Ha TOTOBBIX MUKPOIIpenapaTax».

JlaGopaTtopras pabora Ne 4. «/3ydeHue CTpOCHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKPOIIPENApaTaxy.

Tema 6. HacjieACTBEHHOCTh U M3MEHYMBOCTH OPraHU3MOB.



[Ipenmet u 3amaum reHetuku. Mctopust pa3BUTHS T€HETHKH. POib LHUTOJIOTUU U
SMOpPHOJIOTHHM B CTAHOBJICHUM T'€HETUKHU. BKiag poccuilckux u 3apyOeKHbIX YUYEHBIX B
pa3BUTHE TEHETUKU. MeTolbl TEeHETHUKH (THOPUIOIOTUYECKUN, HUTOTCHETUUYECKUM,
MOJICKYJISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETUYECKHE TMOHATUS. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3YEMasi B CXEMaxX CKPEIIMBAHMI.

3aKOHOMEPHOCTH HACJE€AOBaHUS TPHU3HAKOB, YyCTaHOBIEHHbIE [. Menaenem.
MonoruOpuaHoe CKpelMBaHue. 3aKOH €IUHO00pa3us TMOPUIOB MEPBOTO IMOKOJICHUS.
[IpaBuno momuHHMpoBaHUs. 3aKOH PaCUICIUICHHS] MPU3HAKOB. | 'MMOTE3a YMCTOTHI FaMeET.
[TonHOE M HEMOJIHOE TOMHUHUPOBAHHUE.

JurnbpuaHoe CkpeluBaHue. 3aKOH HE3aBHUCHMOIO HACIEOBaHHUS IPU3HAKOB.
[{utoreHeTnyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHMs.  AHaIU3UPYIOIIEe
cKpemBanue. Mcnosib30BaHUE AHAIM3UPYIOMIETO CKPEUIMBAHUS ISl  ONpPEACIICHUS
TE€HOTHIA 0CO0H.

CuennenHoe HacnefoBaHue npusHakoB. PaGora T. Moprana mo cuenieHHOMY
HacCJIeI0BaHUIO TeHOB. HapyllieHue cuenyieHusi reHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTHU. [ eHeTuueCKrue KapThl.

l'enernka mnosa. XpoOMOCOMHOE OINpEACICHUE TMoJia. AyTOCOMBI W TOJIOBBIE
XpoMocoMbl. ['oMorameTHbie U TeTeporamMeTHbie opranu3Mbl. HacnenoBanue npu3HaKkos,
CLECTUICHHBIX C MOJIOM.

N3menunBoCTh. BuIbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACJIEICTBEHHAS.
Ponw cpennl B HeHAcIEACTBEHHONW M3MEHUYMBOCTU. XapaKTEPUCTHKA MOIUDUKAITMOHHOMN
U3MEHUYMBOCTH. BapuanMoHHBIA psii W BapualuMoHHas KpuBasg. Hopma peakiuu
npu3Haka. KonudyecTBeHHbIE U KAUECTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa
MOJIM(UKAITMOHHON U3MEHYUBOCTH.

HacnencrBenHnas, wiM TEeHOTUIIMYECKas, HW3MEHYMBOCTh. KomOuHaTHUBHas
U3MEHYMBOCTh. Mei03 M MOJIOBOM MpoLecC — OCHOBAa KOMOWHATUBHON M3MEHUYHBOCTH.
MyrtauunonHass wu3MeHUHMBOCTh. Kilaccudukainuss MyTtanuii: TEeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora ¥ TOpUYMHBI MyTanuid. MyTarennble  (akTophel.  3aKOH
TOMOJIOTUYECKUX PANIOB B HacienAcTBEHHOM n3MeHnunBoctu H. M. BaBuiosa.

BnesinepHas HacaeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka u4enoBeka. Kapuotun denoBeka. (OCHOBHbIE METOJbl TE€HETHKHU
YelloBEeKa: TEeHEANOTUYeCKUM, OJM3HEIOBBIM, ITUTON€HETHUYECKHM, OWOXUMHYECKUN,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE onpeereHue reHOTHMNA!
MIOJITHOTEHOMHOECEKBEHUPOBAaHNE, T€HOTUIIMPOBAHKUE, B TOM uucie ¢ nomoibio [TLP-
aHanmuza. HacnenctBeHHble 3a0o0iieBaHMsI UeJIOBEKa: TEHHbIE OO0Je3HH, OO0JIE3HU C
HACJIEICTBEHHON MPelIpaclooKeHHOCThIO, XpOMOCOMHBIe Ooine3nu. ComaTtuueckue u
reHepaTuBHble MyTanuu. CTBONOBbIE KIeTKU. [IpuHIUIBI 340poBOro 0oOpasza KHU3HH,
JIMArHOCTUKH, TNPOPUIAKTUKA W JICYCHHS TeHeTHYecKuX OomneszHedd. Menuko-

T'€HCTHUYECKOC KOHCYJIBbTHPOBAHHC. 3HaueHue MCHHHHHCKOﬁ T'€HCTUKHU B
IpCaAOTBpallliCHUN U JICUCHUH I'CHCTHUYCCKUX 3a00JIEBaHUI YEI0BEKA.
JdemoHcTpanum:

Hoptpersl: I'. Menaens, T.Mopran, [I. ge @pu3, C. C.YerBepukos, H.
B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuipl 1 cxeMbl: K MOHOTHOPUIHOE CKPEIIMBAHWE W €ro IMTOreHEeTHYecKas
OCHOBa», «3aKOH pacCHICIUICHUS U €ro LUTOI€HETUYECKass OCHOBA», «3aKOH YHUCTOTHI
ramery, «Jlurubpumnoe ckpemmBanuey, «lluTomornueckue OCHOBBI JTUTHOPHIHOTO
CKpelIMBaHUD», «Meno3», «B3auMoaerncTBrE aJUIEIIbHBIX T€HOBY, «] €eHETHYECKUE KapThl
pacTeHUi, JKMBOTHBIX M  ueloBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH




HaCJIeZIOBaHUs, CUEIUIEHHOTO C TMOoJIoM», «KaproTumsl denmoBeka M KUBOTHBIX», «Buisl
M3MEHUYMBOCTH», «MomudukanmonHas HW3MEHUYMBOCTHY, «HacmenoBanme pesyc-
bakropay, «I'eHeTHKa rpymnm KpoBU», «MyTallMOHHAS U3MEHYHBOCTH.

O6opy10BaHKE: MOIETU-ANIUINKALIMH «Monorubpuanoe CKpEeIBaHUE,
«HemomHoe momuHMpoBanuey, «urndpunnoe ckpenmBanuey, «llepekpéct xpomocom,
MHUKpPOCKON M MuKponpemnapaTr «J/lpozodpuna» (Hopma, mMyTtauuu (opmbl KpbUILEB U
OKpackH Tena), repdbapuii «I'opox moceBHOW».

JlabopaTopHble U IpaKTHYeCKHE PAdOThI:

Jlabopatopnast pabota Ne 5. «M3yueHue pe3ynabTaToB MOHOTHOPUIHOTO U
IUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIBI Ha TOTOBBIX MUKPOTIpENapaTax.

JlaGopatopnast pabora Ne 6. «M3yueHue MOAMPUKAIMOHHONW HW3MEHYMBOCTH,
ITIOCTPOCHME BAPUALMOHHOTO Psifia U BapUAallMOHHON KPUBOW».

Jlaboparopnast pabora Ne 7. «AHanmu3 MyTanuil y Apo30Quibl Ha TOTOBBIX
MHUKpOTpernapaTax.

[Ipaktuyeckas padora Ne 2. «CocraBlieHHE U aHAJIU3 POJOCIOBHBIX YEIOBEKay.

Tema 7. Cenexuusi opranu3mon. OCHOBbI 0MOTEXHOJIOT M H.

Cenexuusi Kak HayKa W TpOLECC. 3apOXKACHUE CEJICKIUH W JOMECTHUKALIMS.
VYuenne H. W. BaBuiioBa 0 LEHTpax MNPOMCXOXKICHUS U MHOroo0Opaszusi KyJIbTYPHBIX
pacteHuid. LIeHTpbI IPOUCXOKICHHS JOMAITHUX KUBOTHBIX. COPT, MOpOJIa, IITAMM.

CoBpeMeHHBIE METOJIbI CENICKIIMU. MacCOBBIi U WHIUBUAYaTbHBIH OTOOPHI B
CEJEKUMH pacTeHH U KUBOTHbIX. OIlEHKa JKcTepbepa. bBIM3KOpOACTBEHHOE
ckpemnBanue — MHOpuAUHT. Yucras nunus. CKpelumBaHue YUCTHIX JUHUMA. [eTeposuc,
win rubpugHas cuia. HepoacTtBeHHoe ckpeuuBanue — ayTopuauur. OtaanéHHas
rubpuanzamus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M MOJyYeHHE IMOJHUILIONIOB.
JIoCTH>KEHUS CEJEKIIMH PACTEHMI, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss Kak OTpacib IPOU3BOACTBA. |'€HHAas WH)KEHepus. ITambl
co3nanusa pekomOuHanTHoU JIHK u TpancreHHsix opranu3moB. KieTouHass HHXEHEpHS.
Kiierounsie KynabTypbl. MHKPOKIOHAJbHOE pa3MHOXKEHHE pacTeHuid. KinoHupoBaHue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHE U
strudeckue npobaemel. [MO — reHeTHuecku MOAU(PHUITMIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpaIuu:

[Moptpetsl: H. 1. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®@. MBaHOB.

Tabmumel  u  cxembl: kKapta «LleHTpBl TPOUCXOXIEHUS W  MHOrooOpasus
KyJbTYpHBIX pacTeHuit», «llopoabl noMamHUX KHUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenuity, «OtnanéuHas rtuOpuamsanms», «Paborel akagemuka M. @. MBaHoBay,
«Ilomummonaus»,  «OObekThl  OmorexHomorum»,  «KieTouHsle  KyInbTypbl U
KJIIOHUpOBaHue», «KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM).

OGopyioBaHUE: MYJISKU TUIOJIOB M KOPHEIUIONOB JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repdbapuii «CebCKOX03SICTBEHHBIC PACTEHUS.

JlabopaTopHble 1 mMpakTH4ecKHe padoThI:

Dxckypcusi «OCHOBHBIE METO/IBI U JJOCTHXKEHUS CEJIEKIIUUA PACTEHUN U KMBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIA yYacTOK, B
TETUTMYHOE XO3SHMCTBO, JJA00PATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOT VA,



[Ipennoceliku BOSHUKHOBEHUS SBOJTIOLUOHHONW TEOPUH. DBOJIIOLIMOHHAS TEOPHS U
e€ Mecto B Ouosiornu. BiusHue SBOIIONMOHHON TEOpPUM Ha pa3BUTHUE OUOJIOTMH U
IPYTUX HayK.

CBuzerensctBa  3BoyonMH.  [laneoHTonornueckue:  MOCIIEIOBATENbHOCTD
MOSIBJIEHUS] BUJOB B  MAJCOHTOJIOIMYECKOM  JIETONUCH, MepexoJHble  (HOpMBI.
buoreorpaduueckue: cxoacTBo u paznuune GayH u Giaop MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M  pa3inyusi SMOPHOHOB pa3HbIX BHUJOB
MMO3BOHOYHBIX.  CpaBHUTENBHO-AaHATOMUYECKHE:  T'OMOJIOTHYHBIE,  AHAJIOTMYHBIC,
pyIMMEHTapHblE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE:  CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OIMUYECKHX IMyTell y Bcex
OpraHU3MOB.

OpomonmonHas teopus Y. lapsuna. [Ipeanocsuiky BO3HUKHOBEHHUS JapBUHU3MA.
JIBMKyllMe CUibl 3BOJIOUMU BHAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHUE MpHU
OTPaHUYEHHOCTH PECYpPCOB, HEONpPEIeNEHHAS U3MEHYMBOCTh, O0Opb0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOP).

Cunrernyeckas Teopus 3Bomonuu (CTI) u e€ 0oCHOBHbIE MOJIOKEHUSI.

Muxkposomtonus. [lonynsanuus kak enuHNUIA BUAA U IBOJIIOLUU.

JBuxyume cuibl ((akTopbl) 3BOJIOLMM BHAOB B Mpupoje. MyTalnoHHBINA
npouecc ¥ KOMOMHATUBHAs W3MEHYMBOCTH. [lomynsiMOHHBIE BOJHBI U Apeld TeHOB.
N3omaums u murpanus.

EcrectBenHblii oT60op — HampaBigwoomuid  ¢Gaktop HBoMOIUH.  DOpMBI
€CTECTBEHHOT'0 0TOOpA.

[IpucnocobieHHOCTh  OPraHU3MOB  Kak  pe3yibTaT 3Bojiouuu. [Ipumepsr
npucnocoOIeHui y opraHuzMoB. ApoMop(}o3bl U uarOa anTaIHH.

Bun u BunoobpazoBanue. Kpurepuu Buaa. OcHoBHbIE (HOpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3K0JIOTHYECKOE.

MakposBomtouusa.  Dopmbl  3BoNMOLMH:  (puiieTHYecKas,  JIMBEpPreHTHas,
KOHBEpTeHTHas1, napajienbHas. HeobpaTumMocTh 3BOTIOIUY.

[Ipoucxoxaenue OT HeCHEUUaIU3UpPOBAHHBIX HpeakoB. Ilporpeccupyronas
crienuanu3anys. AJanTUBHAS paJualys.

JdeMoHcTpanum:

Ioptpertsl: K. JIunneut, XK. b.Jlamapk, Y. Jdapsun, B. O. Kopanesckuii, K.
M. bap, O. I'ekkens, . Mromnep, A. H. CeBepuos.

Tabmuubl 1 cxembl: «Pa3zBuTue OpraHmdyeckoro Mupa Ha 3emie», «3apobllin
MO3BOHOYHBIX KXUBOTHBIX», «Apxeontepukc», «Dopmbl GOprOBI 32 CyIIECTBOBaHHUEY,
«EcrectBeHHbIil 0TOOp», «MHOrooOpa3ue copToB pacTeHHil», «MHorooOpasue mopos
KUBOTHBIX», «[lomynsmuuy, «MyTalMoHHasT U3MEHUHUBOCTH», «ApPOMOPQO3bD»,
«Mmnoananramumny, «O0mas aereHepauus», «JBwkymue cuisl sBoronun», «Kapra-
cxema Mapmpyta mnytemectBus Y. [lapsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoGneHHoCTh OpraHU3MOBY, «I"eorpagpuueckoe BUZI000pa3oBaHue»,
«DKOJIOTHYECKOE BHUI000Pa30BaHUE.

OO6opyioBaHUE: KOJUIEKIIMS HACEKOMBIX C Pa3jIMYHBIMU THIIAMU OKpAcKu, HaOOp
IUIOZIOB U CeMsH, Kosulekuus «[IpuMepsl 3alIUTHBIX MPUCTOCOOTIECHUN Y KUBOTHBIX),
Mozienb «OCHOBHBIE HANpaBieHHUS D3BOMIONMM», OObEMHas Moxaenb «CTpoeHue
TOJIOBHOTI'O MO3r'a IMO3BOHOYHBIX).

buoreorpaduueckas kapra Mmupa, KoieKus «PopMbl COXpaHHOCTH MCKOTAEMBbIX
KUBOTHBIX M pacTeHWil», monenb anmiukauus «llepekpéct xpomMocom», BllaKHbIE




npenapatel  «Pa3Butue HacekoMoro», «Pa3BuTue JIATYHMIKM»,  MHKpOIpernapar
«/po3zodunay (Hopma, MyTarii pOPMbI KPbUILEB U OKPACKH TETA).

JlaboparopHble 1 NpaKkTHYeCcKHe padoThI:

Jlabopatopnast pabGota Ne 1. «CpaBHeHue BHUIOB TI0 MOP(DOIOTHUYECKOMY
KPUTEPUIO.

JlabopaTopnas pabota Ne 2. «OmnucaHue NPUCIIOCOOJIEHHOCTH OpraHu3Ma u e€
OTHOCHUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H pa3sBUTHE )KM3HU Ha 3emuie.

JloHaydHble TpEACTaBICHHS O 3apOKACHMM KU3HHM. HayuHble rumoressl
BO3HUKHOBEHHMS KM3HU Ha 3emJyie: aOuoreHe3 M MaHcrnepMusi. XUMHUYECKash HBOJIIOLIMSL.
AOGHOreHHBIN CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIbHOE
MOJATBEPXKACHUE XUMUYECKOH aBomonnK. HavanbHble 3Tanbl OMOI0THYECKON 3BOJIOLUU.
I'unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE
poToKIeTKH. [lepBble KiIeTKH U UX 3BONOLUA. POPMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX
OpraHU3MOB.

Pasutne xu3Hm Ha 3emie mo spamM u nepuonaMm. Kartapxeil. Apxeickas u
npotepo3orickas 3pbl. [laneo3olickas 3pa U €€ mepuojbl: KeMOPUNUCKUN, OPJIOBUKCKHUH,
CUJIyPUNCKUH, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Meso301cKast 3pa U €€ NepUOIbl: TPUACOBBIN, FOPCKUHN, MEIIOBOM.

Kalinozoiickass 92pa u €€  mepuoibl:  NAJCOre€HOBBIM,  HEOTCHOBBIN,
AHTPOIIOrE€HOBBII.

XapakTepucTuKa KiIMMaTa M TeOJIOTMUECKUX mpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOIMH PACTUTEIBHOTO U KUBOTHOTO MUpa. ApOMOP(O3bl Y PACTEHUN U KUBOTHBIX.
[TosiBiieHMe, pacuBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxkeHue HBoitouud. (OCHOBHbBIE
CUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSL YeJIOBEKa. AHTPONOJIOTMS Kak Hayka. Pa3Butue mnpencTaBieHUN O
IIPOUCXOXKICHUM 4YesloBeKa. MeToabl n3ydeHus: aHTponoreHe3a. CxoacTBa U pa3iaudus
YeJI0BEKA U KUBOTHBIX. CHCTEMAaTHUECKOE MOJ0KEHUE YEJIOBEKa.

JBuxyiue cuibl (pakTopsl) aHTpornoreHeza. HacnencTBeHHass U3MEHUUBOCTh U
ecTecTBeHHBIM 0TOOp. OOmiecTBeHHBbIH 00pa3 KU3HU, H3TOTOBJICHHE OPYIH Tpyna,
MBIIICHHE, PEYb.

OcCHOBHbBIE CTaIMM W BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAJIONHUTEKH, YeloBek
yMenblii, YenoBek mnpsaMoxonsdmui, YenoBek HeaHAepTalbCKui, UeloBEeK pa3yMHBbIM.
Haxonku wnckomaeMbIX OCTaTKOB, BpPEeMsl CYIIECTBOBAHUS, 00JIACTh pPacHpOCTpaHCHWS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

Yenoseyeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BPOIEOHIHAsA (eBpa3Hiickas),
HErpo-aBCcTpaliouAHas (dKBaTopuasbHas), MOHIOJOUAHAS (a3MATCKO-aMEpPUKAHCKas).
YepTsl NpUCTIOCOOICHHOCTH TPEACTABUTENEH YeNOBEYECKHX pac K  YCIOBUSIM
cyuiectBoBaHus. EquHCTBO uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanum:

Hoptpetsl: ®@. Pequ, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuubl 1 cxembl: «Bo3HukHoBeHHe CONHEYHON CHCTEME», «Pa3Burue
OpraHUYeCKOro MHpay, «PactutenpHas ~ KIETKa», «KuBoTHas KIJIETKa»,
«IIpokapuornueckass kierka», «CoBpeMEHHas CHUCTEMa OpraHu4eckoro MUupay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS YENIOBEKA M YEIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJIEOHTOJOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKa»,




«/pesnenmme mogu», «JpeBHue momm», «llepBble  cOBpeMEHHBIE  IOINY,
«YenoBeueckue pacb».

Oo6opynoBanue: Myssku «IIpoucxoxaenue yenoBeka» (OHOCTBHI aBCTPAJIONMUTEKA,
MUTEKAaHTPOIa, HEaHAEpTalblla, KPOMAHbOHLA), CIENKU WJIA H300paKEHHUs] KaMEHHBIX
opyauid  TEpBOOBITHOIO  4ejoBeKa  (KaMHU-4ommepsl,  pyOuina,  ckpebua),
TeOXpOHOJIOTUYECKas Tabnuua, KojuleKuus «PopMbl COXPaHHOCTH HCKOIMAEMBbIX
KUBOTHBIX M PACTCHUII.

JlabopaTopHble U IpaKTHYeCKHE PAdOThI:

[Ipaktuueckass pabora Ne 1. «M3ydyeHuwe HCKONMAeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJJIEKIIAIX).

OKckypeus «OBOJIOIMS  OpraHMYeckoro Mupa Ha 3emie» (B €eCTEeCTBEHHO-
HAy4YHBII WK KpaeBeTUeCKUil My3eil).

Tema 3. Opranu3mbl 1 OKpPY:KawIIAs cpejaa.

DKoJorusl Kak Hayka. 3aJayd W pasfesibl AKOJIOTMH. MeToAbl SKOJIOrMYeCKHX
UCcleI0BaHuM. DKOJOTHYECKOe MUPOBO33PEHIE COBPEMEHHOTO YeJIOBEKa.

Cpeapl oOuTaHUsT OpPraHU3MOB: BOJHAs, HA3eMHO-BO3YIIIHAsA, [OYBEHHAs,
BHYTpPHUOpPTaHU3MEHHas.

Okonoruyeckue  ¢akrtopsl.  Knaccudukauuss — 3KOJOTHYECKUX  (PAKTOPOB:
abuoTuveckue, OMOTUYECKUE U aHTPOTOreHHbIe. JeficTBHE 9KOJIOTrHYecKX (akTOpOB HA
OpraHU3MBI.

AbGuotnueckue (akToOpbl: CBET, TeMIlepaTypa, BIaXHOCTb. DoTomnepuoausM.
[Ipucnocobnenuss opraHu3MoB K JeHCTBUIO abuoTuueckux QaxtopoB. buonormueckue
PUTMBI.

buotnueckue ¢akropbl. Buasl OMOTHUECKMX B3aUMOJEHCTBUNA: KOHKYpEHIUS,
XUIIHAYECTBO, cuMOMo3 u ero ¢opmel. [lapazutusm, Koomepamus, MyTyalu3M,
KOMMEHCaIU3M  (KBapTHUPAHCTBO, HaXJEOHWYECTBO). AMEHCAM3M, HEUTpalIu3M.
3HaueHWe OMOTUYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAaHHS OpPraHU3MOB B
PUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XAPAaKTEpPUCTUKH  monyysaiuuu.  OCHOBHBIE — IOKa3aTelu
NOMYJIALIMK: YUCIIEHHOCTb, INIOTHOCTh, POXKIaEMOCTb, CMEPTHOCTb, PUPOCT, MUTPALIUSL.
JluHaMUKa YMCIIEHHOCTH MOMYJISLUUN U €€ PeryIsalus.

JdeMoHcTpanum:

Hoptpetsi: A. 'ym6oasar, K. @. Pynbe, D. ['ekkens.

Tabmumel u cxemsl: kapta «[Ipupomusie 30HBI 3emuu», «Cpenbl oOuTaHUs
opranusmoB»,  «®oronepuonuzm»,  «llomynsiuunm»,  «3aKOHOMEPHOCTH  pOCTa
YUCIIEHHOCTH MOy UHPY30puu-Tyhenbkny», «[luiesrie nemm.

JlaGopaTopHble U IPaKTUHYeCKHE PAOOTHI:

Jlaboparopuast pabota Ne 3. «Mopdonorndeckne 0OCOOCHHOCTH pPACTCHHH U3
Pa3HBIX MECT OOUTAHU.

Jlaboparopuast pabota Ne 4. «BnusHue cBera Ha pOCT M PAa3BUTHUE UYEPEHKOB
KoJIeycay.

[Tpaktuyeckass padora Ne 2. «Iloacdér TIOTHOCTH MOMYINAIMNA Pa3HBIX BUJOB
pacTEHUID».

Tema 4. Cool0miecTBa 1 IKOT0THYECKHE CHCTEMBI.
CoobmecTtBo opranuzmMoB — OuoneHo3. CTpyKTypbl OuWOIEHO3a: BHUIOBasd,
MPOCTpaHCTBEHHAs, Tpodudeckas (mumieBast). Bunbl-nomunantel. CBsi3u B OnoOILIEHO3E.



Dxonorndeckue cucrembl  (dkocuctembl). Ilonsitue 00 skocucreme U
ouoreorieHo3e.  DYHKIHUOHAIBHBIE  KOMIIOHEHTHI ~ JKOCHCTEMBI:  MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeIIECTB M TOTOK DJHEPTrUU B IKOCHUCTEME.
Tpodpuueckue (numieBsle) ypoBHH 3KocucTeMbl. llumeBsie nenu u cetn. OCHOBHBIE
MOKAa3aTea HKOCUCTEMBI: Omomacca, NPOAYKUMS. OKOJIOTHYECKHE MUPAMMJIBL:
MPOAYKIIMKM, YUCIECHHOCTH, OuomMaccel. (CBOWCTBAa 9SKOCHCTEM: YCTOWYUBOCTb,
camoperyJisius, passutue. Cykueccus.

[IpuponHbIE 3KOCUCTEMBI. DKOCHUCTEMBI O3EP M PEK. DKOCUCTEMA XBOWHOIO WU
HIMPOKOJIMCTBEHHOIO JIECa.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. Yp603KOCHUCTEMBL.
buonoruueckoe u X03s1iICTBEHHOE 3HAUEHUE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycroWuumBoct dKkocucteM. CoxpaHeHHe
OMOJIOTMUECKOTO pa3HooOpasus Ha 3emie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'panuibl, coctaB u CTPyKTypa
ouocdepsl. XKupoe BemecTBo U ero GyHkIuu. OcobeHHOCTH OHMocdephl Kak TII00aTbHOM
IKocHcTeMbl. JIlnHaMHU4YecKkoe paBHOBeCHE U oOpaTHas CBs3b B Orocdepe.

KpyroBopoTsl BemiecTB M OHOT€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (yriepoja,
azota). 30HaTbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Ouocdepe 3emin. AHTpPONMOTeHHbIE HM3MEHEHUs B Ouocdepe.
['moGanbHBIC SKOTOTHYECKUE TTPOOIEMBI.

CocyuiecTBoBaHUEe NPUPOJIBI U YenoBedecTBa. CoxpaHeHue 6MopazHooOpa3us Kak
OCHOBa ycroitunBoctu Ouocdepsl. OCHOBAa pPalMOHAIBLHOTO YIPABJICHUS HPUPOIHBIMU
pecypcamu U UX UcIosib3oBaHue. JlocTikeHus OMOIOTUN U OXpaHa MPUPOIbI.

JdeMoHcTpanum:

optpertsl: A. [Ix. Tencnu, B. H. Cykaué€s, B. 1. Bepnaackuii.

Tabmuel u cxemsl: «[lumeBsie 1nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpupoansie cooOuiecTBay, «Llenu nutanusy, « Ikonoruueckas nupamuiay, «buocdepa
U YEJIOBEK», «DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMA XBOMHOTO JIecay,
«buoneHno3 BomoéMa», «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JCHCTBHS Ha
npupoay», «BakHelIlIne UCTOYHUKH 3arpsi3HEHHs] BO3/lyXa M TPYHTOBBIX BOI», «llouBa
— BaxHeHWmas cocTaBistomas  Oouocheprr», «DakTophl  AETpajalldu  MOYBY,
«ITapuukoBbIit a3d ek, «DakTophl paJOoaKTUBHOTO 3arpsa3HeHus ornocheprn», «Oommas
cTpykTypa Ouocdeps», «Pacnpocrpanenue xu3Hu B Ouocdepe», «O30HOBBIA SKpaH
6uocheps», «Kpyroopot yriaepoaa B 6uocdepe», «KpyroBopot a3zora B mpupoe».

O6opynoBanue: Mojeb-anmuMkamnust  «Tunmuuneie  OUOIEHO3BI»,  TepOapuii
«PacturenvHble coolmiecTBa», Komiekuuu «buoneno3», «Bpemutenu BaxxHEHIIMX
CEJIbCKOXO3UCTBEHHBIX KYJIBTYp», repOapuul M KOJUICKIIMM PACTEHUW M JKUBOTHBIX,
MPUHAJUICKAIME K Pa3HbIM HSKOJOTMYECKHM rpynmnam oaHoro Buiaa, KpacHas kHura
Poccwuiickoit denepanmu, n300pa>keHUsT OXpaHsIEMbIX BUJIOB PACTCHUI U KHUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O
BUOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHMUA

Cornacao ®I'OC COO, ycraHaBnuBaTcs TpeOOBaHUS K pe3ybTaTaM OCBOCHUS
oOy4aromuMuCs ~ TpOrpaMM  CpeAHero  oOmero  oOpa3oBaHUsS:  JTMYHOCTHBIM,
METaIpeIMETHBIM U NPEAMETHBIM.



JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JUYHOCTHBIX pE3yJbTAaTOB OCBOCHHS TmipeameTa «buomorus»
BBIJICJIEHBl CIIEAYIOIIME COCTABISAIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
rpaXIAHCKOW HJIEHTUYHOCTM — TOTOBHOCTHM K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH M
CaMOOIIPENICTICHUIO, HAIMYUE MOTHUBALMM K OOY4YEHHIO OMOJIOTHH, IIeJIeHAIllpaBiIeHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHH JIMYHOCTA HA OCHOBE KIIIOYEBBIX IIEHHOCTEH W
HMCTOPUYECKUX TPAJAUIINI Pa3BUTHS OMOJIOTHUECKOTO 3HAHUS, TOTOBHOCTh U CITIOCOOHOCTH
oOydJaronuxcsi pyKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, TMPUCYIIUMU CHUCTeME OHOJIOTHYECKOrOo  O00pa3oBaHMs, HAIUYHE
9KOJIOTUYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTU CTaBUTh 1M U CTPOUTH >KHU3HEHHBIE
TIJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSA TMpeaMeTa «bHUOJOTHS» JOCTUTarTCs B
€MHCTBE YUYEOHOM M BOCIIUTATEIBLHON JEATETLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUUCKMMH  COIMOKYJIBTYPHBIMU, HMCTOPUYECKUMH W JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSMH, TPUHATBIMA B OOINECTBE TMpaBWIAMH ¢ HOpPMaMU TIOBEJEHUS U
CIOCOOCTBYIOT IpoOIieccaM CaMOTIO3HAHUS, CAMOBOCTIMTAHUS U CAMOPa3BUTHS, PA3BUTHS
BHYTPEHHEW MO3UIMU JTUYHOCTH, MATPUOTHU3MA, YBOXKCHHUS K 3aKOHY U IPABOMOPSJIKY,
YEJIOBEKY TPYyJa U CTapIlieMy MOKOJEHHUIO, B3AUMHOTO YBOKCHHS, OEPEKHOTO OTHOIICHUS
K KyJbTYPHOMY HACJIEAWI0O W TPAJULMSAM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickoi
denepannu, IPUPOAE U OKPYKAIOLIEH Ccpele.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS y4yeOHOro mnpeamera «buomorus» ITOIKHBI
OoTpakaTb ~ T'OTOBHOCTb U  CIIOCOOHOCTh  OOYy4aloIIMXCS  PYKOBOJCTBOBATHCS
chOpMUpPOBaHHOW  BHYTPEHHEW TMO3MLMENW  JIMYHOCTH, CHCTEMOW  IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
[EHHOCTSIM POCCUHCKOro OOIIecTBa, paclIMPEeHUE >KU3HEHHOTO OIbITa W  OIbITa
NESATEIbHOCTH B IPOLECCE pealM3aluyd OCHOBHBIX HANpPaBJICHUN BOCIUTATEIbHON
NESATEIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rpaKIaHCKOr0 BOCIIUTAHMA:

c(OpMUPOBAaHHOCTh TPAKIAHCKON MO3ULIKUUA OOyYaromerocss Kak aKTHBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

OCO3HAaHHE CBOUX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, yBa)XCHHE 3aKOHA U
MIPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW NEATEIbHOCTH TMPH CO3JaHHH y4eOHBIX
MIPOEKTOB, PEIICHUU YUYEOHBIX U TO3HABATENBHBIX 33]1a4, BHITIOJHEHUU OWMOJIIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTB OIPEAETSATh COOCTBEHHYIO MO3UIMIO MO OTHOIIEHHUIO K SBIICHUAM
COBPEMEHHOM KH3HU U OOBIICHATH €€;

YMEHHE YYHUTBHIBATH B CBOUX JICHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJCH C pa3HBIMU YOEXKICHHUSIMH, KyJIbTYPHBIMH IICHHOCTSMU U
COLIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUS YYEOHBIX,
MMO3HABATEIbHBIX U HCCIEAOBATENbCKUX 3a]1a4, YBXKUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIMTOHEHTOB MPU 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOU JIEATEIbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUICKON TPaTaHCKOW HICHTUYHOCTH, MAaTPHOTU3MA,
YBXKEHMSI K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTH mepe] PoauHON, ropaoct 3a



CBOM Kpail, cBOw PoawHy, CBOM S3BIK W KYJbTYpy, MPOLNIJIOE W HACTOSAIIECE
MHOTI'OHAIIMOHAJIBHOTO Hapozaa Poccuu;

[IEHHOCTHOE OTHOIICHWE K TPHUPOJHOMY HACICIUI0O W TAMSITHUKAM TIPUPOJIBI,
JnocTxkeHusIM Poccuu B HayKe, HCKYCCTBE, CITOPTE, TEXHOJIOTHX, TPY/IC;

CIIOCOOHOCThH OIIEHWBATH BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBIICHHUE W Pa3BUTHE
OWOJIOTUH, TTOHMMAHHS 3HAYCHHS OWOJIOTMH B TO3HAHWUHU 3aKOHOB TMPHUPOJBI, B KH3HU
YeJIOBEKa U COBPEMEHHOI0 OOIIECTBA;

unenHas yOexIE€HHOCTh, TOTOBHOCTh K CIyXeHHI0O U 3amuTte OTeudecTna,
OTBETCTBEHHOCTH 32 €0 CyAbOY;

3) TyXOBHO-HPaBCTBEHHOI 0 BOCITIMTAHUSI:

OCO3HAHME JYyXOBHBIX LIEHHOCTEW POCCUIICKOTO HApoAa;

c(hOpMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBE/ICHHUS,

CIIOCOOHOCTh  OIIEHWBATh CHUTYyallMi0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCHh Ha MOPAJTLHO-HPABCTBCHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHUE JUYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIETO;

OTBETCTBEHHOE OTHOIICHHUE K CBOMM POJHUTEISIM, CO3JIaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATHS IICHHOCTEH CEMEHHON JKU3HU B COOTBETCTBUU C TPATUIUAMU
HaponoB Poccuu;

4) 3CTeTHYECKOro BOCTIMTAHHUS:

ACTETHUYECKOE OTHOIICHHE K MHpYy, BKJIIOYas JCTETHKY ObITa, HAy4YHOTO M
TEXHHYECKOT'O TBOPUECTBA, CIIOPTA, TPY/1a, OOIICCTBEHHBIX OTHOIICHHIA,

NOHUMAaHHUE SMOIIMOHAJILHOTO BO3ACHCTBUS )KMBOW MPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B pa3HBIX BHUJAX MCKYCCTBa, CTpEeMJICHHUE
IPOSIBIIATH KAUe€CTBA TBOPUECKOMN JIMYHOCTH;

5) puznyeckoro BoOCIUTAHUS, (OPMHPOBAHUSA KYJIBTYPbl 3/0POBbSI M
IMOLUMOHAJIBHOI0 0J1arONOJIyHsi:

NOHMMAaHHME WM peaju3alus 3J0pOBOro W 0e30macHOro odpasa >KU3HH (3A0pPOBOE
nuTaHue, coOJI0JeHHEe TUTMEHWYECKUX MpaBWI U HOPM, COATaHCUPOBAHHBIA PEXKUM
3aHATHIA U OTAbIXA, peryisipHas ¢puznyeckas aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3MYECKOMY M TICUXHUYECKOMY
3/I0POBBIO;

MOHMMAaHHE [IEHHOCTH MPaBUJI WHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUSI B CUTYAIIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TIOCIEACTBUN U HENPUSATHS BpPEAHBIX MPUBbIUEK (yHOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs);

6) TPYAOBOr0 BOCTIMTAHMS :

TOTOBHOCThH K TPYAY, OCO3HAaHHE [IEHHOCTH MacTepPCTBa, TPYI0JII00ue;

TOTOBHOCTh K aKTHBHOW JESATENBHOCTH TEXHOJOTHYECKOW U  COIUATbHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh HWHUIMUPOBATh, IUTAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHSATD TaKYIO JIESTEIHHOCTS;

UHTEpEC K pa3nuyHbiM cdepaMm TpodhecCHOHANbHONW AeATeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliell mpodeccru M pealn30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPA30BAHHIO HA MPOTSHKEHUN
BCEM KHU3HHU;

7) 3K0JIOrNYeCKOr0 BOCIINTAHUA:

HKOJIOTHYECKH 11eJIECO00pa3HOe OTHONIICHHE K MPHUPO/IE KaK UCTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAHUS;



MOBBIIIEHUE YPOBHA  3KOJOTMYECKOW  KYJBTYpbl: NPUOOPETEHHE  ONBITA
IUTAHUPOBAHUS TOCTYNKOB M OLICHKH MX BO3MOJKHBIX IOCIEICTBHMA ISl OKpYXKaroulei
cpensl;

OCO3HAaHHE TIJIOOATBHOTO XapakTepa 3KOJOTMYECKHX HpolieM M MyTedl ux
pelIeHHUS;

CIIOCOOHOCThH MCIOJIb30BaTh MpUOOpEeTacMble MPU U3yUYE€HUU OMOJIOTMH 3HAHUS U
YMEHUS TPU PEIICHUU MPOOJIEM, CBS3aHHBIX C PAMOHAIBHBIM MPUPOJIONOIb30BAHUEM
(cobumroieHre npaBuIil MOBEIEHUS B IPUPOJIE, HAIIPABJICHHBIX HA COXPAaHEHUE PAaBHOBECHS
B 9KOCHCTEMAX, OXpaHy BHUJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HEINPUATHE ACHCTBHM, NPHUHOCIIIMX BPE] OKPYXAIOWIEW IPUPOIHOU
cpelle, yMEHUE TMPOTHO3UPOBATH HEOJNArONPUSATHBIE HKOJOTMYECKUE TMOCIEACTBUS
MPEINPUHUMAEMBIX JEUCTBUN U TPEAOTBPAIATh HX;

HaJM4YMde Pa3BUTOIO SKOJIOTMYECKOIO0 MBIIUICHUS, 3KOJOTHYECKOW KYJIbTYpHI,
OMbITa JESTENIbHOCTH SKOJOIMYECKON HANpaBIE€HHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMHU B I03HABATENbHON, KOMMYHUKAaTHUBHOW M COLIMAJBHOM MpaKTHKE, TOTOBHOCTH K
YYaCTHIO B PAKTUYECKOM ACSITEIBbHOCTH IKOJIOTMYECKON HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMHUPOBAaHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsI HAyKM U OOUIECTBEHHOW MpPaKTUKHU, OCHOBAHHOIO Ha JAMajore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUPE;

COBEpILIEHCTBOBAHUE S3BIKOBOM W YHUTATENIbCKOW KYJIBTYpbl Kak CpeJICTBa
B3aMMOJCICTBUSA MEXTy JIFOABMU U ITO3HAHUS MUPA;

NOHUMaHue creuupuKkd OHOJOIMHM KaK HayKHd, OCO3HaHUs €€ poiau B
(GOpMHUpPOBAaHMM  PALMOHAIBHOIO HAYYHOIO  MBILIUIEHUS, CO3JaHUU  LEIOCTHOI'O
HpeCTaBIeHUs 00 OKPYXKaloIeM MUPE KaKk O €AMHCTBE IPUPO/Ib, YEIOBEKa U O0IIECTBa,
B TII0O3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEHl U pelleHuu MpodiieM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECHS;

yOeX/IEHHOCTh B 3HAUYMMOCTH OHOJOTMM JUIsI COBPEMEHHOM IMBWIM3ALNU:
o0ecrieyeHHs HOBOTO YPOBHS pa3BUTUS MEAULUHBI, CO3/aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh PEeCypCHbIE MPOOJIEMBbl PA3BUTHs UYEIOBEUYECTBA,
IOUCKa MyTel BbIXOJA U3 TIJIOOANbHBIX HKOJOTHYECKHX HpobieM M obecrneyeHus
epexosa K YCTOMYHMBOMY pAa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB U (OPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOIMUYECKUX 3HAHUN B LIESX MOBBIIICHUS
oOmel KyJabTypbl, €CTECTBEHHO-HAYyYHOM TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIMOHAJIBHOM I'paMOTHOCTH  OOydyarommxcsi, (GopMupyeMoil mpH HU3yYEeHUHU
OuoJIoruuy;

NOHMMAHHME CYIIHOCTH METOJOB II03HAHHUSA, HCIIOJIb3YyEMBIX B E€CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH MCIIOJIb30BAaTh MOJy4YaeMble 3HAHWS JUId aHalIu3a U OOBSICHEHUSA
SBJICHUHA OKPY’KAIOLIEro MUpa M NPOUCXOASAIIMX B HEM M3MEHEHMI, YMEHUE JelaTh
00OCHOBaHHbBIC 3aKJIIOYCHHMs] HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOMIMXCS JAHHBIX C
LEJIbI0 NOJTyYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh  CaMOCTOSTEIBHO HCIIONB30BATh OMOJIOTMYECKUE 3HAHMUA  JUIs
perieHus Npo0IeM B peasbHBIX KU3HEHHBIX CUTYalHsX;

OCO3HAaHHWE IIEHHOCTHM HAy4YHOH JEATEIbHOCTH, T'OTOBHOCTb OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEI0BATENBCKYIO AEITEIbHOCTh MHANBUIYAIBHO U B TPYIIIE;



TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPBIBHOMY OOPAa30BAHUIO H CaMOOOPAa30BAHHUIO,
K aKTUBHOMY IOJIyYEHHIO HOBBIX 3HaHHI 1O OMOJIOIMH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpenmMeTHble pe3yibTaThl OCBOCHHS YyueOHoro mpeamera «buosorus
BKJIIOYAIOT:  3HAauYuMMble s (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXKIUCIUIITMHAPHBIE  (MEXIpEAMETHbIE) OOIIEHAayYHbIe TIOHATHSA, OTpa)Xarouue
[IETTIOCTHOCTh HAYYHOM KapTHUHBI MUpa U CIIEHU(PUKY METOIO0B MO3HAHMS, UCTIOIb3YEMbBIX
B €CTECTBEHHBIX Haykax (BEIEeCTBO, DHEPTHUs, SBIICHHE, MPOIECC, CHUCTEMa, HAyUHBIN
(akT, TPUHIMUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
HaOJII0/IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHHKAaTHUBHBIE, PETyJISITUBHBIE), obecrneynBarone
dbopmupoBanue (PyHKIMOHAIBHOW TPAaMOTHOCTH U  COLMAJIBHOM  KOMIETEHIUU
oOyJaromuxcs, CIIOCOOHOCTH oOyuaromuxcs UCII0JIb30BATh OCBOECHHBIE

MEXKIUCIUIIINHAPHBIE, MHUPOBO33PCHUECKHE 3HAHWA U yHUBEpCaJbHbIE y4eOHBbIE
JICUCTBUS B MTIO3HABATEIBHOW U COIMATILHOW MIPAKTHUKE.

MeranpeaMeTHble  pe3yJbTaThl OCBOCHHS MPOTPaMMbl  CPEIHETO  OOIIEeTo
00pa3oBaHUs JOJKHBI OTPAXKATh:

OBJaieHHe YHHMBEPCAJIBLHBIMH Y4eOHBIMU MO3HABATEILHBIMHU J1€ICTBUSIMHU:

1) 6a3oBbIe JIOTHYECKHE eHCTBHS:

CaMOCTOSTENHHO (OPMYIUPOBATh U aKTYAIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOSHUM 3HAHUU MPUEMBI JIOTHUYECKOTO MBIIICHUS (aHaIM3a,
CUHTE3a, CPaBHEHMSI, KJIacCU(PUKAIINKI, 0000IIEHUS ), PACKPBIBATH CMBICJI OMOJIOTUUECKUX
MOHATUN (BBIAEIATh MX XapaKTepHbIE TPHU3HAKW, YCTAaHABJIMBATh CBS3M C APYTUMHU
TOHSATHSMH ),

ONpENENATh LENM JCSATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU UX
JIOCTH>KEHHUS, COOTHOCUTD PE3YJIbTATHI I€ATEIBHOCTH C ITOCTABICHHBIMU LEIISAMU;

UCIIOJIH30BaTh OHMOJIOTMYECKHE TOHATHSA JJis OOBsCHEHUS (AKTOB W SBJICHUUN
YKUBOU MIPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYX ICHUS (MHIYKTHUBHbBIC, I€TyKTUBHbBIC, IO aHAJIOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTUBOPEYUS B  PACCMATPUBAEMBIX  SIBICHUSX,
(hopMyITHPOBATH BHIBOJBI M 3aKITFOUCHUS;

MIPUMEHSATh CXEMHO-MOJIETIBHBIE CPEACTBA I MPEACTABICHUS CYIIECTBEHHBIX
CBsI3ell M OTHOIICHHHA B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUHI
Pa3HOTO poja, BRISIBJICHHBIX B Pa3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

paspabaThiBaTh IUIaH pEIICHHsS MPOOJeMbl C YYETOM aHallu3a HMMEIONIUXCS
MaTE€pUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIILHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKU MOCIEICTBUN NCATEIBHOCTH;

KOOPJIMHUPOBATHh W BBHIMOJHATH PAa0OTy B YCIOBHUSAX pPEaIbHOTO, BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHBaATh KPEATUBHOE MBIIICHUE TIPH PEIICHUN KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe HCCIEA0BATEIbCKHE IeHCTBHA:

BJIaJICTh HaBBIKAMHU Yy4e€OHO-UCCIIEAOBATEIbCKON M TPOEKTHOM NIEeATEebHOCTH,
HABBIKAMU pa3pelieHus MpoodieM, CITOCOOHOCTHIO M TOTOBHOCTHIO K CaAMOCTOSTEILHOMY



MOWICKY METOJIOB PEIICHHS MPAKTUYECKUX 3a1ad, NMPUMEHEHUIO Pa3IUYHBIX METOJIOB
MMO3HAHUS;

WCIIOJIb30BaTh PA3IMYHBIC BUIBI NEATCIHLHOCTH IO TOJYyYEHHIO HOBOTO 3HAHUS,
€ro WHTEpIpeTalui, MpeoOpa3oBaHUI0 W MPUMEHEHUIO B YUEOHBIX CHUTYallUsSX, B TOM
YHCIIC TP CO3JIAHUU YUEOHBIX U COITUAIBHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIM THUN MBIIUICHUS, BIIAJICTh HAYYHOW TEPMHHOJIOTHECH,
KJIFOYEBBIMH ITOHATHSAMHA U METOJAMH;

CTaBUTh U  (OpPMYJIMpPOBaTH COOCTBEHHbIE 3aJaud B  0Opa30BaTEIbHON
JCSTSIIBHOCTH Y )KU3HCHHBIX CUTYAIUsX;

BBISIBIISATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U U aKTYyaJIM3UPOBAThH 3a/1a49y, BBIIBUTATH
TUIOTEe3y e€ pelIeHus, HaXOAUTh apTyMEHTHI JUISl JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHUS;

aQHAJIM3UPOBATH IMOJYUCHHBIC B XOJIC PCIICHUS 3aJa4d PE3yJIbTAaThl, KPUTHUCCKH
OIICHUBATh MX JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIIATh IICJICHANIPABICHHBIA TOWCK TIepEeHOCa CPEJACTB W CHOCOOOB
JCUCTBUS B TPO(HECCHOHAIBHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHMS B IIO3HABATCIBHYID W MPAKTHYECCKYIO 001acTH
KA3HENEATENLHOCTH;

YMETh MHTCTPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MpeIararb OPUTHHAIBHBIC TIOIXOIbI W PEIICHHS,
CTaBUTH IIPOOJIEMBI M 3a/1a4H, JIONYCKAIOIIUE albTePHATUBHBIC PEIICHUS.

3) padora ¢ undgopmanuei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(pOpMaruu (TeKCTe Y4eOHOro
0COOMSI, HAYYHO-TIOMYJISIPHOM JInTEepaType, OMOJIOTMYECKUX CIIOBAPSAX M CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHAIM3UPOBATh HH(GOPMALIUIO PA3IMYHBIX
BUJIOB W (QOpM TMpeJACTaBIICHUs, KPUTUYECKH OIICHMBATh €€ JIOCTOBEPHOCTh U
HETIPOTUBOPECUYNBOCTD;

(hopMyITHpPOBATH 3aMPOCHl U PUMEHSATDH Pa3IMUHbIC METOII IIPH MTOMCKE U 0TOOpE
Ouosorudeckoi nHGopMaIu, HeoOXO0AMMOM JUIS BBITOJIHEHUS YUeOHBIX 3a/1a4;

NpHOOpeTaTh  ONBIT  MCIOJL30BaHHUS  HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AKTHBHOTO HCIIOJIb30BAHUSA Pa3IMYHBIX
IMIOMCKOBBIX CUCTEM;

CaMOCTOSATEIBHO BBIOHMpATh ONTUMAJIBHYIO bopmy peICTaBICHUS
ounosnorudeckoii mHpopManuu (CXeMbl, rpapuKd, JUArpaMMbl, TaOJIUIbI, PUCYHKH H
apyroe);

UCII0JIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPHU pabOTe ¢ OMOJIOTrHYECKOM
uH(pOpMaIME: MPUMEHATh XHMHUYECKHE, (U3NYCCKUE M MaTeMaTHYCCKUC 3HAKU U
CUMBOJIBI, popMyItbl, aOOpeBHATYpy, HOMEHKJIATYPY, UCIIOIH30BaTh U MPEOOPa30BBIBAThH
3HAKOBO-CUMBOJIMYCCKHE CPEJICTBA HATJISTHOCTH;

BJaJIeTh HAaBBIKAMM PACIO3HABAHHS M 3aIUThl MHPOpPMAIUH, WHPOPMAIMOHHON
0e30MacCHOCTH JIMYHOCTH.

OBiaieHNe YHUBEPCAJbLHBIMH KOMMYHHUKATHBHBIMH 1eliCTBUSIMU

1) o6menue:

OCYIIECTBJISATh KOMMYHHUKAIIMU BO BCEX Cepax KU3HH, aKTUBHO y4acTBOBATh B
JMAJIOTe WM JUCKYCCHH IO CYIIECTBY OOCYKIaeMOU TeMbI (YMEHHUE 3a71aBaTh BOTPOCHI,
BBICKa3bIBaTh CYXXJCHHS OTHOCUTEIILHO BBITIOJIHCHUS MpelaracMoil 3a/1auu, yUYUThIBATh
WHTEPECHI ¥ COTIACOBAHHOCTH MO3HIIMI IPYTUX YYACTHUKOB IMAJIOTa WA JUCKYCCHH);



pacno3HaBaTh HEBepOaJbHBIE CpeACTBA  OOLIEHUS, T[OHHMMAaTh 3HAYEHUE
COIMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYalUil, yMETh
CMATYaTh KOH(DIJIUKTHI U BECTU NIEPETOBOPHI;

BIIQJIETh PA3IMYHBIMU CIOCOOAMU OOIIEHHS W B3aUMOJICUCTBUS, IMOHUMAThH
HaMEpEHUsI IPYTUX JIIOACH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOCCEIHUKY U B
KOppEeKTHOH (hopme (pOopMyIUpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pEHHMS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eITeJIbHOCTb:

MOHUMaTh W HCHOOJIb30BATh NPEUMYLIECTBA KOMAHIHOW W WHAWBUIYaJbHOU
paboThl TIPU PEIICHHH OHOJOTUYECKOM MpoOIeMbl, OOOCHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHHUsI TPYNIOBBIX (POpM B3aUMOCHCTBUSI IPU pellIeHUH YIeOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBUM C YyYETOM OOIIMX
VMHTEPECOB U BO3MOKHOCTEN Ka)KJI0TO WICHA KOJUIEKTUBA;

MPUHUMATH 1I€JIM COBMECTHOM JIEATEIBbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUSA MO €€ NJOCTMIKEHUIO: COCTABJIATH IIJIaH JICMCTBUM, PACTIPEACIATh POJIM C YUETOM
MHEHHI YY4aCTHUKOB, 00CYIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KAayeCTBO CBOETO BKJAJa M Ka)JOro y4acTHHKA KOMaH/Abl B OOIIMN
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh  HOBBIE  TPOEKTHI, OIEHHMBATh MJAEUM C TIO3UIMA HOBHU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh IO3UTUBHOE CTPATETMUECKOE MOBEACHHUE B PA3JINYHBIX CUTYyaLUsX,
IPOSIBIIATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

OBiaieHHe YHUBEPCAJIbHBIMH PEryJIATUBHBIMHY 1eiCTBUSIMH:

1) camoopraHu3anms:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIs BBISBICHUS MPOOJIEM U MX PEIleHUs B
KU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1EJIeBbIe U CMBICIIOBBIE YCTAHOBKH B
CBOUX JICUCTBUSAX U MOCTYIKAaX [0 OTHOLICHHIO K >KMBOM MPUPOJAE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAIOLIUX;

CaMOCTOSITEIbHO ~ OCYILUECTBJIAITh ITO3HABATEIIBHYIO JESTEIbHOCTh, BBIABIIATH
npoOsieMbl, CTaBUTh U (GOPMYJIHPOBaTH COOCTBEHHbIE 3a/ladyll B 00pa3oBaTelIbHOMN
NESATEIbHOCTU U XKU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEIbHO COCTaBIIATH IUIAH pEUICHUs] MPOOJIEMbl C YYETOM HMEIOIINXCS
pPECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MIPEIIOUYTEHUH;

NaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacHMpsATh paMKd y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUM;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO IIUPOKON IPYAUIIMU B Pa3HBIX
o0nacTsiX 3HAHWH, IOCTOSHHO TIOBBIIIATH CBOW OOpa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHTYAaIUsIM, BHOCUTb KOPPEKTHUBBI B JACSATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;



BJIQJIETh HaBBIKAMM IO3HABATEIbHOU pPEQIIEKCHM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3yJIbTAaTOB M OCHOBAHMM, MCIOJb30BaTh
pUEMBI peIIEKCUH JIUIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHMUS;

YMETbh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEMICHUS 110 UX CHU)KECHHUIO;

IIPUHAMATh MOTHBBI M ApPryMEHTBl JPYIMX @IPU aHAJIU3€ pe3yJbTaTOB
NEATEIBbHOCTH;

3) npuHsiTHE cedsl U IPYTrUX:

MpUHUMATh ce0sl, MOHMUMAasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHAMATh MOTHUBBI M ApPryMEHTBl [JPYTMX I@IpM aHajJu3€ pe3yJbTaTOB
NESATEIBbHOCTH;

IIPU3HABATH CBOE MPaBO U IPABO IPYIUX HA OLIUOKY;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIMH JIPYTOro YyeaoBeKa.

INPEJMETHBIE PE3YJIBTATHBI

[IpenmetHble pe3yabTaThl ocBoeHUs: mporpamMMbl COO mo 6uonoruu Ha 6a30BOM
ypOBHE BKIIIOUaOT crenuduyueckue g ydeOHoro mnpeamera «buonorus» HaydHble
3HaHMUS, YMEHUS M  CIHOCOObl  JEHCTBMH MO  OCBOCHMIO, HHTEpHpETaIUH
U npeoOpa3oBaHUIO 3HAHUM, BHUIBI JCSATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAaHUM B pPAa3lMYHBIX YYEOHBIX CHUTyallMsX, a TakXe B peaJbHbIX
KU3HEHHBIX CHUTYyallUsiX, CBSA3aHHBIX C Ouonorueil. B mnporpamme mnpeaMmeTHbIe
PE3yNbTaThI MPEACTaBICHBI IO rojiaM 00y4YeHHs.

[IpenmeTtHble pe3ynbTaThl OCBOE€HUsS ydeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JI0JKHBI OTPAXKaTh:

c(OpMUPOBAaHHOCTh 3HAHUN O MECTE W POJM OUOJOTHMH B CHUCTEME HAay4YHOIO
3HaHHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
KapTUHBl MHpa M HAyYHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCUUCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, (PYHKIIMOHATIHLHOW IPaMOTHOCTH YeJIOBEKa st
pelIeHus )KU3HEHHBIX 3a/1a4;

yMEHHE PACKpPbIBATh COAepX aHUEe OMOJOTUYECKUX TEPMHHOB M TOHATHUMN: JKU3HbD,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MpeBpallleHUe dHEPTrUuu), roMeocTas
(camoperysinusi), ypOBHEBas OpraHH3aIUsi >KUBBIX CHCTEM, CaMOBOCIPOHU3BEIICHUE
(pempoayKiusi), HaCIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHUE;

yMEHHE Uu3JlaraTb  OHOJOTMYECKHWE Teopuu  (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, LIEHTpaJIbHAsl JIOTMa MOJEKyJsapHoW Ouonorun), 3akoHsl (I'. Mennens,
T. Moprana, H. 1. BaBunoBa) u yueHus (0 IIEHTpaxX MHOT0oOpasusi U MPOUCXOKICHHS
KyJabTypHbIX pacteHuidi H. WM. BaBuioa), ompenensiTe IpaHUIbl UX TPUMEHUMOCTU K
KUBBIM CUCTEMAM;

yYMEHHE BIaJIeTh METOJaMH HAy4YHOTO MO3HAHMS B OMOJIOTHMHU: HAOIIOJCHHE U
ONMCaHUE JKMUBBIX CHUCTEM, IIPOLECCOB M SBJICHUM, OpraHuM3alus M IPOBEIACHUE
OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIIBWKCHHE TUIOTE3bl, BBIABICHUE 3aBUCUMOCTHU
MEXIy HCCICAyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TIIOJYYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH, TEOPHM M 3aKOHOB, YMEHHUE JIelaTh BBIBOJBI Ha
OCHOBAHUH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U
9YKAapHOT, OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMEHa BEIEeCTB W NPEBPAIICHUS JYHEPIHH B KIIETKE, (POTOCHMHTE3A, MIACTUYECKOTO U



JHEPreTUYeCKoro OOMEHa, XEMOCHMHTE3a, MHUTO03a, MeEW03a, OIUIOJIOTBOPCHUS,
Pa3MHOXKCHHUSI, HHIUBU Ty AJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTCHE3);

YMEHUE TIPUMCHATH TIOTYYCHHBIC 3HAHHUS i1 OOBSCHEHUS OHOJIOTHYCCKUX
MIPOIIECCOB U SIBJICHUM, JUIS MPUHSATHS MPAKTHICCKUX PEIICHUN B MIOBCETHEBHOM KU3HU C
1enbio obecredeHus: 6€30MaCHOCTH CBOETO 3I0POBbSI M 3I0POBbsI OKPY KAIOIIUX JIFOJIEH,
COONIOZICHWSI HOPM T'PAMOTHOTO TIIOBEJECHUS B OKpY)KAMOIICH MPHUPOJHON cperne,
MOHMMAaHNEe HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKCHHI COBPEMEHHOW OWOJIOTHH H
OMOTEXHOJIOTHH JIJISl PAIIMOHATBHOTO MPUPOIOTIONH30BAHUS;

YMEHHUE PElIaTh JJIEMECHTAPHBIC TEHETUYCCKUE 33aJIa4i Ha MOHO- M JUTHOPHIHOE
CKpEIIMBaHUE, CICIICHHOE HACJICIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUS IS TIPEICKa3aHus HACIICIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

YMCHHE BBITIONHSATH JJA0OPATOPHBIC M MIPAKTUYCCKHE PabOTHI, COOTIOATh MTpaBmiIa
pu paboTe ¢ yueOHBIM U 1abopaTOPHBIM 000PYI0BAHHEM;

YMCHHE  KPUTHYECKH  OIICHUBATh W  HMHTEPIPETHPOBATH  WHEPOPMAIUIO
OHMOJIOTUYECKOTO COJCPKAHMS, BKIIOYAIOIIYIO TICEBJAOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
HMCTOYHUKOB (CpeicTBa MAacCOBOW WHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIC MaTepHAaIIbI),
OTUYECKHE AaCIEeKThl COBPEMEHHBIX HUCCJICJOBaHWW B  OWOJIOTMHM, MEIUIIMHE,
OHMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOIICHHS, 0000IIas
OHMOJIOTHYECKYI0 MH(POPMAIINI0 M3 HECKOJBKMX HMCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmnapar OMOJIOTHH.

[IpenmeTrHble pe3yibTaThl OCBOEHMsSI YyuyeOHoro mpenmera «buonorus» ¢ 11
Klacce NOTKHBI OTPaKaTh:

c(OpMUPOBAaHHOCTh 3HAHUN O MECTE W POJM OUOJOTMH B CHUCTEME HAay4YHOIO
3HaHHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
KapTUHBl MHpa M HAyYHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCUUCKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTWH, (PYHKIIMOHATIHLHOW IPaMOTHOCTH YeJIOBEKa s
pElIeHUs] )KU3HEHHBIX 3a/1a4;

yMEHHE PacCKpbIBaTh COJIEp)KaHWE OMOJOTUYECKUX TEPMUHOB W TOHSTHM: BUI,
NOMyJSIMs, TEeHO(MOHJA, SBOMIONUS, JABWKYIIME CHIbl  ((akTOphl) HIBONIOIHH,
IPUCTIOCOOJICHHOCTh ~ OPraHU3MOB, BHJI000pa30BaHME, JKOJOTUYECKHE  (PaKTOPHI,
HKOCUCTEMA, MPOIYLEHThI, KOHCYMEHTBI, PEAYLEHTHI, LEMU MUTaHUS, IKOJIOTUYECKas
nipamMujia, OuoreoreHo3, ornocdepa;

yMEHHE H3jaraTh Ouojormdeckue Teopuu (dBononuonHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHs DBOJIONMHU), 3aKOHBl W 3aKOHOMEPHOCTH (3apObIIIEBOTO
cxoactBa K. M. bapa, depenoBaHusi TJIaBHBIX HaIpaBICHUN W IyTed SBOIIONUU A.
H. CeBepuioBa, yuenuss o Ouocdepe B. . BepHanckoro), omnpeaenste TpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BJAJIETh METOJaMH HAy4YyHOTO TO3HAHUS B OHMOJOTMHU: HAONIOJIEHUE U
OMHMCAHUE 3JKUBBIX CHUCTEM, TNPOIECCOB U SBJICHWN, OpraHu3anus W MPOBEJICHUE
OMOJIOTUYECKOTO JKCIIEPUMEHTa, BBIIBIKEHHUE THUIIOTE3bl, BBISIBJICHHE 3aBHUCHUMOCTH
MEXIy HCCIEIyeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYCHHBIX  PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPHA M 3aKOHOB, YMEHHE JieJaTh BHIBOJBI Ha
OCHOBAHUH TOJIYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIICTISITh CYIICCTBEHHBIC MPU3HAKHN CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB:
BHUJIOB, TOMYJSIUNA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OHOTEOIICHO30B U
IKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEACTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOTO
otrbopa, BuI000pa3oBaHusl, MPUCIIOCOOJICHHOCTH OPTAaHU3MOB, JIEHCTBUS IKOJIOTUIECKUX



(akTOpOoB Ha OpraHu3Mbl, IEPEHOCAa BEHIECTB M IOTOKA JHEPIMM B 3KOCHCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHUH B HKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOre0OXMMHUYECKUX IIUKIIOB B Orocdepe;

YMEHUE TIPUMCHSATH TIOJTYYEHHBIC 3HAHHS JJIsI OOBSICHEHUS OHOJOTHUYECKUX
MIPOIIECCOB U SIBJICHUM, JUIS MPUHSATHS MPAKTHICCKUX PEIICHUHN B MIOBCETHEBHOM KH3HU C
1enbo odecredeHus: 6€30MacCHOCTH CBOETO 3/10POBbSI M 3/10POBbsI OKPY’KAIOLIUX JIIOJIEH,
COONIOZEHUS] HOPM TPAMOTHOTO TIIOBEJEHUS B OKpYXKAIOIIEW MPUPOAHON cpene,
MOHUMaHUEe HEOOXOJAUMOCTH HCIOB30BAHUS JAOCTIDKEHUI COBPEMEHHON OMOIIOTHH IS
PalMOHATILHOTO MPUPOIONOIb30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OHOJOTUYECKHE 3a/ayd, COCTaBIIATH CXEMBbI
MepeHoca BEIECTB U SJHEPTHH B SKOCUCTEMaXx (LMY MUTaHUs);

YMEHHE BBITIOJHATh JJaOOpaTOpHbIE M MPAKTUYECKHE padOThl, COOIIOAATh MTpaBuiIa
pu paboTe ¢ yueOHBIM U 1abopaTOPHBIM 000PYI0BAHHEM;

YMCHHE  KPUTHYECKH  OIICHUBATh W  HMHTEPIPETHPOBATH  WHEPOPMAIUIO
OMOJIOTMYECKOTO COAEpkKaHMs, BKIIOYAIONIYIO MCEBJOHAYUYHbIE 3HAHUS M3 Pa3IUYHBIX
WUCTOYHHKOB (CpEeICTBA MAacCOBOM WH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHabl),
paccMmaTpuBaTh I0OATbHBIE SKOJIOTMYECKHe MPoOIeMbl COBPEMEHHOCTH, (HOPMHUPOBATH
M0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOINICHHS, 0000IIas
OMOJIOrMYECKY0 MH(POPMAILMI0O U3 HECKOJbKHX HCTOYHMKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue pas3enoB U TeM IPOrpaMMbl ’ KonuuecTBo yacos ‘ DnekTpoHHbIe (ITU(BPOBHIE) 00pa30BaTEIIHHBIE
n/m Bcero| KontpoubHbie [MpakTHyeckue PeCypChI
paboThI paboThI
‘1 HBI/IOJ‘IOFI/I?I KaK Hayka H 2 H H 0.5 HBI/I6J‘II/IOT€K& LIOK https://m.edsoo.ru/7f41c292 ‘
‘2 H)KHBHe CHCTEMBI U KX OpraHu3aIus H 1 H H 1 HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c292 ‘
‘3 HXI/IMquCKHﬁ COCTaB M CTPOCHHE KIIETKU H 8 H H 0 HBI/I6J‘II/IOT€K3 OK https://m.edsoo.ru/7f41¢c292 ‘
‘4 H)KmHenesITenLHOCTB KJIETKH H 6 H H 0 HBI/I6J‘II/IOT€K3 OK https://m.edsoo.ru/7f41¢c292 ‘
5 Pa3MHOKeHHE U HHIUBUIYaIbHOE Pa3BUTHE 5 1 bubmuoreka IOK https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnencTBeHHOCT U MI3MEHUYUBOCTh 8 2 bubmuoreka IIOK https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Ceneknus opranu3MoB. OCHOBBI 3 0 bubmuoreka IIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
‘8 HPGSGpBHOC BpeMsI || 1 || H 0 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 4.5
I[MTPOTPAMME
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11 KVIACC

No HaumenoBanue pa3zenoB u Tem ’ KonuuecTBo yacos ‘ OnekTpoHHbIe (ITU(POBHIE) 00pa3oBaTEIbHBIC
n/m HpOTPaMMBI Beero||  KourposbHble I[TpakTuueckue PeCypChI
paboTsl paboThl
‘1 HBBOHIOHHOHHM ouomnorus H 9 H 0.5 || 1 HEI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41lcc74
2 Bo3HUKHOBEHUE M pa3BUTHE )KU3HH Ha 9 0.5 bubmuoreka [IOK https://m.edsoo.ru/7f4lcc74
3emiie

‘3 HOpraHmMm U OKpY’Karolas cpea H 5 H || 1.5 HEI/I6J‘II/IOTeKa OK https://m.edsoo.ru/7f41cc74
‘4 HCoo6meCTBa 1 9KOJIOTHYECKHE CHCTEMBI H 9 H || 0 HBI/I6J‘II/IOTeKa OK https://m.edsoo.ru/7f41cc74
‘5 HPezepBHoe BpeMsi H 2 H 1 || 0 HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41lcc74
OBIIEE KOJIMYECTBO YACOB I10 34 15 3

[TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
IMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU

HUHTEPHET



