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HHOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COJACpIKAHUS YUEOHOro MpeaMeTa
«buonoruss» cocTtaBuid: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJEep>KaHusl, pPe3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBITYCKHHKOB, MOJIOKEHHUS 00 OOIIUX
HeIsIX W MPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero oobmiero o6OpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O cTieliMpUKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUU KUBOW MTPUPOJIBI
U o0ecreueHUH CYIIECTBOBAaHUA uejoBedyeckoro oobmectBa. CorjacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIpPENENIEHbl OCHOBHbIE (YHKIMH MPOTPAMMBI IO
OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MNpeAcTaBiICHUE O LesiX, o0 obmiei
CTpaTeruu OOYy4YeHUs, BOCIUTAHUS W PA3BUTHUS OOYYAIOMIMXCS CPEJICTBAMU
yueOHoro mnpenmera «buonorus», ompenenser o0s3aTeNbHOE MPEIMETHOE
COJEp)KAaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBATEIbHOCTh H3Yy4YeHUs Y4yeOHOro Marepuana ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€UM,  JIOTUKH
00pa3oBaTeNbpHOTO MPOLIecca, BO3PACTHBIX 0COOEHHOCTEN 00yJarOIINXCS.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
oOyueHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-IIO3HABATEIHHOMN
JEeSATEIbHOCTH/YYEOHBIX JIEUCTBUM OOYYAIOIIUXCS MO OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorum (10—11 xmaccel, 0a30BBIi YpPOBEHB)
peann30BaH MPUHIHUI MPEEMCTBEHHOCTH B HM3YUYEHHH OHMOJIOTUM, Ojarojaps
YyeMy B HEH [MPOCMATPUBAECTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBS3aHHBIX C (OPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUi  JIMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
MPEICTaBICHU O 37A0pOBOM 00pasze >KU3HU U OEpeHBIM OTHOIIEHHUEM K
OKpyXawumen npuponHor cpeae. Ilosromy Hapsgy ¢ M3ydeHUEM
00IIIeOMOIOTUYECKUX TEOpHM, a TaKKe 3HAHUW O CTPOEHUHU KHUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJICHO BHUMAHWE HCIOIB30BAHUIO TMOTYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU ISl PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00JI€BaHMU  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHHS, 000CHOBaHUS AKOJIOTHYECKHU
I1EJ1€CO00pa3HOT0 TOBEJEHUS B OKpPYXalolled NPUPOJHOW Cpelle, aHalu3a
BIIMSHUS XO35MCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOJIHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCHWICHHWE BHUMAaHUS K  [PUKIATHOU
HampaBJIeHHOCTH  ydeOHoro  mpenmera  «buomorus»  TPOIUKTOBAHO
HEO0OXOAMMOCThIO 00€CTIeueHUs YCIOBHH /I PEIIeHUs] OJHON M3 aKTyabHBIX
3a/lady IIKOJIBHOTO OHOJIOTMYECKOTO O0pa3oBaHUsA, KOTOpas Mpenoiaract
dbopmupoBaHre y 00YJarOIIUXCS CIIOCOOHOCTH aaNTHPOBATHCA K M3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMUPOBAHHUE Y OOYYAIOIIMUXCS MPEICTABICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpseT u 00001IaeT 3HaHus O )KHBOUW TIpUpoe, e
OTJIMYUTEINIbHBIX MPHU3HAKAX — YPOBHEBOM OpPraHU3allMU U 3BOJIOLMH, CO3MAET
YCJIOBHSI  NJisi: TIO3HAHUS 3aKOHOB OJKMBOW  MpUPOJIbI, (opMupoBaHUS



(GYHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M Oe3omacHoro obpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIICHUS K IKUBOU
IPUPOJE U YETOBEKY.

bonpmoe  3Haduenwe  OWOJNOTMST  MMEET  Takke JUIA  PEHIeHUs
BOCIIUTATEIBHBIX W PAa3BUBAIONIMX 3aJad CpeAHero oOiiero o0Opa3oBaHMs,
colpaM3anu obyvaromuxcs. M3ydenune Ouosiornu oOecrneuruBaeT YCIOBHS
LTSI dbopmMupoBaHus UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIUOHHBIX U
UH(OPMAITMOHHBIX ~ HABBIKOB, ACTETUYECKOM  KYJIbTYpPhl, CIOCOOCTBYET
UHTErpalud OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSMU W3 JAPYTUX Y4EOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, xumun U Treorpaduu. Ha3BanHbIe
MOJIOKEHUST O TpelHa3HAYeHUH y4eOHOro mnpenmera «buosiorus» cocTaBuIH
OCHOBY JUIsl OMNpPENENICHUS TOJAXO0J0B K OTOOPY U CTPYKTYpPUPOBAHHUIO €r0
coJiepKaHusl, MPEICTaBICHHOTO B TPOrpaMMe 1o OMOJIOTHH.

OTt60p conepskanus yueOHOTO npeamera «buosnorus» Ha 6a30BOM ypoOBHE
OCYIIECTBJIEH € MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromnirecs: AOJKHbI OCBOUTH 3HAHUSI U YMEHHS, 3HAUYUMBIC JJIS
dbopmupoBaHus O0OIEH KyJIbTYphI, OMPEICISAIONUE aJeKBAaTHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIEeH MPUPOIHON cpelie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOM NearenbHOCTH. Oco00e MeCTO B 3TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJAEp)KaHUsA, KOTOpbIE CIYy>KaT OCHOBOW ISt
dbopMHpoBaHUS TPEACTaBICHU O COBPEMEHHOH €CTeCTBEHHO-HAYYHOM
KapTUHE MHUpPA U IIEHHOCTHBIX OPHUEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3allui OMOJIOTUYECKOro 00pa3oBaHUsl.

CTpyKTypuUpOBaHUE COJEpX aHUs y4eOHOro Marepuasna B Iporpamme o
OMOJIOTUH OCYIIECTBJICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEBHBIX OCOOEHHOCTSIX KMUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINU
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4e€OHOTO IMpeameTa
«buonorusy BbIIENEHBI CIENYIONIUE CoAepKaTeabHbie MHUU: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHU», «KieTka kak Ouojorndyeckas cucteMa,
«Opranusm kak Owuonornueckass cuctemay, «CucreMa uW MHOTroooOpasue
OPraHUYEeCKOTO MHUpPa», «IBOJIONUA >KABOW MPUPOILD), «IKOCHUCTEMBI H
PUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buonorus» Ha 0a30BOM ypoBHE —
OBJIAJICHUE OOYYaAIOMIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra W MPUOOPETEHHE YMEHHI
UCIIOJIb30BATh TU 3HAHUA I TPAMOTHBIX JIEWCTBUIM B OTHOIICHHUH OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
06a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl 3HAHW O OMOJOTHYECKUX TEOPUSX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, TMpaBWiIax, CIyXKallux
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoAaX HAyYHOTO T[O3HAHHS, CTPOCHHHM, MHOTOOOpasuu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHM3AIMHU, BBIIAOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopMupoBaHre Y 00YYaIONMUXCSl TO3HABATEIIbHBIX, HHTEIUICKTYATbHBIX U
TBOPUYECKUX CITOCOOHOCTEH B MpOIIECCE aHaIW3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJalmmxcs oO0mel KyabTyphl, (YHKIIMOHAILHOM
IPAaMOTHOCTH, pa3BUTHE€ YMEHHH OOBSCHATH M  OIICHUBATH  SIBJICHUS



OKPYXKAIOLIEr0 MHpa JKMBOM MPUPOABI HAa OCHOBAHMM 3HAHUW M OIbITA,
MOJIYYCHHBIX MPU U3YUYEHUU OMOJIOTUH;

dbopMupoBaHrue y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUNA B TMPAKTUYECKOM NEATETbHOCTH YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOS KIEHHOCTH B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, coOmoaeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJIOTUYECKUX UCCIIEI0BAHUIT;

OCO3HaHWE IIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHECHHUE TPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEIHEBHOM KU3HU
IUIS1 OLIEHKH TOCJIEICTBUN CBOEH AEATEIbHOCTH MO OTHOUIEHUIO K OKPYKAKOIIEH
cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE M COOJIOJIEHHE MEp
mpoUIaKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmiero oOpazoBanus «buosorus», nzyyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM 00nacTh « EcTecTBeHHO-HAYyUHbIE TIPEIMETHD.

Jns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETr0 OOIIero
oOpazoBanusi oTBoaAuTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIEINIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (¢uiocoduei, 3TUKOH, ICTETHKON H
npaBoMm. Ponb Ouosorun B (pOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJIOTUYECKHUX HayK.

Meronpl TO3HAHUS SKUBOM MpUpoIbl (HAOIIOJAEHUE, HSKCIEPUMEHT,
omnHcaHWe, H3MEpeHue, Kiaccuukanus, MOJCIUpPOBaHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue pazIUYHBIX METOJOB IMPHU
U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

CraproBasi KOHTPOJIbHas padoTa

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

XKusble cuctembl (OMOCHCTEMBI) Kak NpEeIMET HW3Y4YCHHUS OWOJIOTHHU.
OTnu4ne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OMocHCTeM U HX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIA, KJIETOYHBIM, TKaHEBbIM, OPTaHU3MEHHBIH,
MOMYJISIIUOHHO-BHUI0BOH, KOCUCTEMHBIM (OMOTEOIIEHOTUYECKHUIA),
ouocdepHbIit.

JemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHU
OpraHU3allUU KUBOW TTPUPOIBI».

O6opynoBanue: mojesb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKUM COCTaB KJIETKU. XUMHUYECKUE BJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MUKPORJIEMEHTHI. Boa 1 MUHEpabHbIC BEIIECTRA.

OyHKIIMK BOABI M MHUHEpAIbHBIX BelIeCTB B kieTke. l[lomnepskanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€JIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble W 3aMEHHMbIE aMHHOKHCIOTH. AMHWHOKHCIOTHBI COCTaB.
YPpoBHU CTPYKTYpBHI OEITKOBOI MOJIEKYJIBI (IE€pBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OeikoB. buonormueckue
byHKIIUN OETKOB.

depmeHThl — Ouosormueckue Karamuzatopsl. CtpoeHume QepmeHTa:
aKTUBHBIA TIEHTP, cyOcTpatHas crnemupuaHoctb. Kodepmentsl. ButamuHsl.
OTnuuaust PepMEHTOB OT HEOPTAHUYECKUX KAaTATH3aTOPOB.

VYrineBonpl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibpl (caxaposa, JIaKT03a) W MoJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJuTroo3a). bruonornyeckue GpyHKITMM YrIeBOIOB.

Jlvmuapl:  Tpurnunepuabl, Gochonunuabl, CTepouasl. [ uapoduibHO-
ruapodoOHbIe CcBOMCTBA. buonormdeckune ¢GyHkuuu aunuaoB. CpaBHEHUE
YTIIEBOJIOB, OCTTKOB Y JIMMHI0B KaK HCTOYHUKOB YHEPTHUH.



Hykneunoswsie xucnorel: JIHK u PHK. Hykneoruasl — MoHOMEpHI
HyKJIeuHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JIHK. Crtpoenue u QyHkimum
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUN.

Huronoruss — Hayka o Kierke. Krerounas Tteopus — MpuMep
B3aMMOJICUCTBUS Haed U (DAKTOB B HAYYHOM NO3HAHWUU. MeETONbl H3ydeHHUS
KJICTKHU.

Knerka kak uenoctHas >xuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, Mmosekysbl JJHK kak reneruueckuii ammapar,
cCUCTEMa CHUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYEeCKas W MpokapuoThueckas. OcoOeHHOCTH
CTpoeHus npokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KJIETKH. OCHOBHBIE OTJIWYWS PACTUTEIBHOM, KUBOTHOW H
TPUOHOM KJICTKH.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux @Qysakiuu. [lnasmatuyeckas MemOpana, e€ cBoiicTBa M (DYHKIIUH.
[urornazma u e€ opranouanl. OgHomemMOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmku, Jwm30coMbl. [lolyaBTOHOMHBIE OpraHOUABI  KIIETKH:
MUTOXOHJIPUH, TUIACTUABL. [IporcXoxkaeHne MUTOXOHIpUN W TacTul. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KIETOYHBIA IEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMY OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue spa: siaepHast 000JI0UKa,
KapHoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneineH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel: «PacnpeieneHne XHMHYECKUX JJIEMEHTOB B HEXUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr u cxemsl: «llepuoguyeckas TadaUIIAa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJEKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenkay, «Ctpoenue depmentay, «Hykmennosbie kucnotel. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »>yKapuoTHUECKOW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KIeTKW», «CTpoeHue
POKApUOTUYECKOW KIETKW», «CTpoeHue sapa KIETKH», «YTIEBOIbI»,
«JInmmaeny.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYy/OBaHUE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopuass pabora Ne 1. «lM3yueHue KaTaaIUTHYSCKOM aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHasi pabota Ne 2. «M3ydeHue CTpoeHUsS KIETOK PACTCHH,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTMCAHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WA MeTab0IM3M. ACCUMUIISAINS (TIJIACTHYECKU 0OMEH)
U JTUCCUMUJISIUS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €MHOTO TpoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTUH B MOHUMAHUU
MeTaboJM3Ma.

Tumbr oOMmeHa BemiecTB: aBTOTPOHBIH U  rerepoTpodHbIi. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.



®ortocunTe3. CBeroBass u TemHoBas ¢a3bl (oTocuHTe3a. Peakuuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
NOBBIIIEHUS €T0 MPOAYKTUBHOCTHU Y KYJIBbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYIolIre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuii 0OMeH B KieTke. PaciieruieHre BelecTB, BbIACICHUE U
aKKyMYJUpPOBaHHE DSHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue u ero BuAbl. KuciopogHoe okucieHue, WIH KIETOYHOE
JbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuyHoro cuHre3a. I'eHetmueckas wuHdopmanus u JIHK.
Peanuzanus renernueckoid mHdopmanuu B KieTke. ['eHeTHYeCKui KO U €ro
cBoiictBa. TpaHckpuniusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua —
Oouocunte3 Oenka. Ortambl TpaHciasiuu. KomupoBanume aMUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Hexnerounsie hopmbl ku3HU — BUPYChI. MicTopust oTKpeITHS BUpycoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IHMKJIA BUPYCOB.
bakrepnodaru. bonesnu pacteHudl, >XKMBOTHBIX M 4YEJIOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc nmmynoaeduiura yenoeka (BUY) — Bo36ynurens CITN da.
OOpatHast ~ TpaHCKpWMIIMs, peBepraza U  wuHTerpasa. [Ipodwunaktuka
pacnpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUIM.

JemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuupr u cxembl: «Tumnbl nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,
«HepreTuyeckuit ooOMeny», «Xioporiact», «Potocuntes», «Ctpoenne JJHK»,
«CtpoeHue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenka», «l eHeTHyecKuit
Koy, «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1[a, 6axtepuodara», «Permmxkarus JJHK.

O6opynoBaHue: MOJEJIHA-ANTUIMKAIAN «Y 1BO€HHE JAHK 151
TpaHCKpUMIUs», «brocunres 6enka», « CTpoeHUe KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema S. Pa3MHOKeHHEe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsiii ki, WK KM3HCHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipoteccrl, mpoTekaromue B uHTepdase. Pernnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenue xpomocomM. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIONIHBI U TAaIUIOMIHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XpOMaTHUJIBI.
[utonornyeckue OCHOBbI Pa3MHOXKEHUS W HWHIMBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — muto3. Ctaauu mutosa. [Iponeccel, npoucxoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUN CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJISTKH — aromTo3.

@dopMbl  pa3MHOXKEHHS OpPraHU3MOB: Oecrojioe © TMOoJIoBoe. Bujsl
Oecrosioro  pa3MHOKEHHS:  JIeJICHHE HaJABOE, TIMOYKOBaHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BEr€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAUYCHUE JIJIs1 CEJIEKIUU.

[TooBoOe pa3MHOKEHHE, €TO OTINYHSI OT OECTIOJIOTO.

Meiio3. Cranuu meno3za. IIpoiieccel, mpoucxoasnime Ha CTaausIX Meno3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYECKUi CMBICT H
3HAYCHHUE MEN03a.



['ameTtorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy YKUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U SUYHUKH. OO0pa3zoBaHuE U Pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CrepMaro30ui, SHIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUsl SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHEe3). OMOpUOHANIBHOE pa3BUTHE
(amOpuorenes). Itarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazBuTue. TUITbI
NOCTAMOPUOHAIIBHOTO Pa3BUTHS: MpsIMOE, HEeNpsMoe (JIMYMHOYHOE). BiusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHIOCOOHBIE BHI3bIBATH BPOXKIEHHDIE
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DoOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BererarTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permukanus JJTHK», «Muto3y,
«Metiosy, «IIpsamoe u HenpsMoe pa3BuTue», «['aMeToreHes3 y MIIEKOIUTAIOIIUX
U 4eJoBeKa», «OCHOBHBIE CTAJIUM OHTOTE€HE3A.

O6opynoBanue:  MHUKpPOCKOI,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSliIeKieTka Miekonuraromero», «KapuokuHes B
KJIETKAX KOpEeUIKa JyKa», MarHUTHAsE MOJEIb-alIluIMKalus «/leneHnue KIeTKkmny,
moaens JIHK, Mmoznens MetadazHnoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlabopatopHas pabora Ne 3. «HaOmrogeHue muTo3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora No 4. «/3ydyeHue CTpoeHHs MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTwkd. Vcropus pa3BuThs TEHETUKH. Ponb
IIUTOJIOTUM W IMOPHOJIOTMM B CTAHOBJICHUU Te€HETHKU. Bkiam poccuiickux u
3apyOCKHBIX ~ YYCHBIX B  pa3BUTUE TEHETUKU. MeToAbl  TeHETHKHU
(TUOpUIOJIOTUYECKUNM,  IUTOTCHETHUYECKHM,  MOJEKYJISIPHO-TEHETUYECKUN).
OCHOBHbIE TEHETUYECKHE MTOHATHS. | e HeTUUEeCKasi CHMBOJIMKA, UCTIOJb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl MPU3HAKOB, YCTAHOBJEHHblE [
Mennenem. MoHOTHOpHUIHOE CKpENIMBaHUE. 3aKOH €IUHO00pa3us THOpPHUIOB
NepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAaHMS. 3aKOH paCILICIICHUS
pu3HaKoB. ' uroresa yuctorsl raMet. [1oHOE ¥ HEMOJIHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe CKpeluBaHue. 3aKOH HE3aBHCHMOTO  HACJIECJIOBAHMS
npu3HakoB. [[uTOreHeTHUECKHE OCHOBBI JTUTHOPUIHOTO  CKpPEIIWBAHHUS.
AHanuzupyrouiee CKpEIMBAHUE. Hcnonb3oBaHue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VIS ONIPEACIICHHS TEHOTHUIIA OCOOH.

CuerienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuerieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. [ €HETUYECKUE KApThI.

I'eneruka nona. XpoMOCOMHOE OIpPEAEIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporameTHble OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.



N3MeHYnBOCTS. Busi U3MEHUYUBOCTH: HEHACJIEACTBEHHAs u
HaclieACTBeHHasA. Pojb cpenbl B HEHACHEJACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuallMoHHBIH psn H
BapualMoHHasi kpuBas. Hopma peakuum npusHaka. KojumyecTBeHHbIE W
KaueCTBEHHbIC MPU3HAKU U UX HOpMa peakiuu. CBoMCTBAa MOIU(PUKAITMOHHOM
U3MEHUYMBOCTH.

Hacnencreennas, uiau reHOTHNMYECKas,, U3MEHUYUBOCTh. KoMOMHAaTHBHAs
W3MEHYUBOCTb. Melo3 W TO0JIOBOM MPOILIECC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTanMoHHas u3MeHYMBOCTh. Kiaccudukanuss MyTaiui:
T€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacToTa ¥ TPUYUHBI MYyTalUH.
Mytarennbie (akTopbl. 3aKOH TOMOJIOTMUECKHX PSJIOB B HACJIEICTBEHHOM
m3MmenunBocty H. M. BaBumnoga.

BuesinepHas HacIeCTBEHHOCTh M U3MEHUYUBOCTb.

I'enetuka 4yenoBeka. Kapuortun denoBexka. OCHOBHBIE METO/bI T€HETUKHU
YeJIOBEKA: TE€HEAIOTUYECKUH, OJIN3HEIOBBIN, LUTOT€HETUYECKUN,
OMOXUMUYECKUM, MOJICKYJIIpHO-TeHeThuYeckuii. COBPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: [IOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMsI YEJIOBEKA: T€HHBIC
0oJe3HH, OOJIC3HN C HACJIEICTBEHHOU MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTH4ecKue U TeHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIUIIBEI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTu4eckux Oose3Hel. MeanKko-reHeTHueCKoe KOHCYJIbTUPOBAHHUE. 3HAUCHUE
MEIMIMHCKOM TE€HETUKH B MNPEAOTBPALICHUM U JICYEHUU TE€HETUYECKUX
3a00s1€BaHUH YellOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YetBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuios.

Tabmuubr u  cxeMbl: «MOHOTHMOPUIHOE  CKpEIIMBAaHME U €r0
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTBI TameT», «JluruOpugHoe  CKpenuBaHuey,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEHIUMBaHHA», «Meio3y,
«B3anmoAenCcTBrUE aJUIENbHBIX TIE€HOBY», «l'€HeTudueckue KapTbl pPacTECHUH,
KUBOTHBIX U 4eJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HACIEIOBaHMUs,
CUEIUJIEHHOrO0 ¢ Tmojom», «KapuoTumnbl dYenoBeka M KUBOTHBIX», «Bumibl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHIHBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUYHUBOCTDY.

O6opynoBanue: MoJeau-anIuiMKanuu «MOHOTHOPUTHOE CKPEIIMBAHUE,
«Henonmnoe momuHupoBanue», «JuruOpumaHoe ckpernuBanuey», «llepexpéct
XpOMOCOM», MUKPOCKOIN U MuKponpemnapat «Jpo3zoduna» (Hopma, MyTaruu
(bOpMBI KPBUILEB M OKPACKH TeJa), repobapuii «I opox MOCeBHOM.

JlaGopaTopHble 1 NpakTUYecKUue padoThbl:

Jlabopatopnas pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(MIBI HA TOTOBBIX MUKPOIIPEIIapaTax.

Jlabopatopnass pabora Ne 6. «U3yyenme wmomuduKarmOHHON
M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PAIa U BAPUALMOHHOW KPUBOW».

JlabopaTtopHas pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass padora Ne 2. «CocraBieHue W aHaIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiusi opranu3MoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apoKICHUE CENIEKIUU U TOMECTUKALIUS.
Yyenne H. M. BaBunoBa o IeHTpax MNPOUCXOKIACHUS W MHOTro00pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOKIACHUS JOMAITHUX )KUBOTHBIX. COPpT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMH PACTCHUM U KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpeniuBanue — MHOpuauHr. Yucrtas nuHus. CKpelMBaHUE YUCTHIX JUHUU.
['eteposuc, unm rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE MOJUILIOUIOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib TPOU3BOJCTBA. ['€HHAs MHMKEHEpHUs. DTarbl
co3nanusi pekomOunantHod JIHK u TpaHcreHHsix opraHuszmoB. Kierounas
uHxkeHepus. Kietounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dThyeckue mpodiembl. MO — reHeTH4ecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmuubr u cxembl: kapta «lleHTpBI MPOUCXOXKIEHUST U MHOrooOpa3us
KyJIbTypHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuil», «OtnanéHnas rudpunuzanus», «PaboTel akageMuka
M. ®@. UsanoBay, «Ilomumionaus», «O0BEKTh OUOTEXHOJIOTUNY, «KitleTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKUX (opM U
KyJIBTYPHBIX COPTOB pacTeHui, repoapuii «CeabCKOX035UCTBEHHbBIEC PACTCHUS.

JlaGopaTopHblie 1 NpaKkTUH4YeCKUue padoThbl:

Okckypeust «OCHOBHBIE METOAbl U JIOCTUXKEHHS CEJEKLIHMH pPAacTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3AMCTBO, JIaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

11 KITACC

Tema 1. JBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennocbuikn BO3HMKHOBEHUS 3BOJIIOMOHHON TEOPUHU. DBOJIOLUOHHAS
Teopust U €€ MecTo B OMOJOTHUU. BiusiHue SBOTIONMOHHON TEOpUH HA PAa3BUTHE
OMOJIOTUHU U JPYTHUX HAYK.

CBugerensctBa 3BOMIOLMM. [laneoHTONIOrMUECKHE: MOCIEA0BATENBHOCTh
MOSIBJICHUSI BUJIOB B TAJICOHTOJIOTHYECKON JIETOMUCH, TEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoactBo u pasznuyue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJICTBA W Pa3IWYUsi SMOPHOHOB pPa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYIUMEHTApHBIC OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIICJICTBEHHOCTH YW OCHOBHBIX META0OTUYECKUX MYyTeH y BCEX
OpTraHU3MOB.

OBomonuonHas teopusi Y. JlapBuna. Ilpennocbuiki BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIME CHIIBI SBOJIONMU BUIOB 1O JlapBuHy (M30BITOYHOE



pa3MHOXEHUE  Mpu OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaEHHas
U3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust sBomouu (CTI) u e€ OCHOBHBIE MTOJIOKEHHUS.

MuxkponsBomonus. [lomymsuus kak equHUIA BUA U BOJIOLHH.

JIBrkytiye cuiibl ((paxTopbl) IBOJIOLMK BUAOB B IpUpoAe. MyTallnOHHBIM
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiroHHbIE BOJHBI U Apend
reHoB. M30s1us 1 MUTpanus.

EcrectBennbiii orbop — Hampapisitomuid (aktop 3Bosroruu. DPopmbl
€CTECTBEHHOI0 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB Kak pe3yibTaT 3BoJitoNuH. [IpumMepsr
IPUCTIOCOOJIEHUI Yy OpraHnu3MoB. ApoMopd03bl U UIMOAAANTALINH.

Bun wu BupooOpazoBanme. Kpurepuu Buga. OcHOBHbIE (POpMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MakposBomorusi. dopmel  sBoIONMK:  (puUileTHYECKast, JTUBEPreHTHas,
KOHBEpIreHTHasl, mapasuienbHas. HeoOpaTuMoCTh IBOIOIUH.

[Ipoucxoxnenune OT HECIEIUATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anusa. AJIanTUBHAS paJnaliysl.
JlemoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO MHpa Ha 3eMIey,
«3apoIbIIIK TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBennbli  oTOOp», «MHOroo0Opasue  COpPTOB
pacTeHHI», «MHoroob6paszue nopon KUBOTHBIX», «JTomymsirumy,
«MyTarnonHasi U3MEHYMBOCTBY, « ApoMopdo3b», «nnoagantamumy, «Oo61Ias
JereHepanus», «JBwkymmue cuisl sBomonuny, «Kaprta-cxema wapuipyTa
MyTEIIEeCTBUS 4. HapBunay, «bopbba 3a CYILIECTBOBAHHEY,
«IIpucnocobieHHOCTs OpraHu3MoBy», «['eorpaduyeckoe BUI000pa3z0OBaHUE,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJIJIEKIHUS HACEKOMBIX C PA3IMYHBIMUA THUTIAMU OKPACKH,
HAOOp TUIOZIOB U CeMsIH, KoJuleKIusa «IIpruMephl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb « OCHOBHBIE HAMPABIICHUS HYBOJIIOIIUNY, O0BEMHAS MOJIETTh
«CTpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmwupa, KoJieKuus «DoOpMbl COXPAHHOCTH
UCKOTIAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BJaXHbIe Tpernapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jpo3odunay (Hopma, MmyTaiiuu (GOpMbI KPUILEB U
OKpacKu Teja).

JlaGopaTopHble 1 NpaKkTUHYeCKHe padoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHue BUIIOB MO MoOp(dojgoruyeckomy
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onmcanue MpUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBLHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4dHble TpPENCTABICHUSA O 3apOXKICHUU KU3HU. HayuHble rumotessl
BO3HMKHOBEHHUS KU3HM Ha 3emiie: abWoreHe3 W MaHCHepMHs. XUMHYECKas
ABONIONMS. AOUOTEHHBIA CHHTE3 OPTaHMUYECKHX BEIIECTB M3 HEOPTaHUUYECKHX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »3Bontouuu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. ['wmmoreza PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTKku U ux
sBOJIONMS. POPMHUPOBAHUE OCHOBHBIX IPYIIT AKUBBIX OPTaHU3MOB.



PazButHe x)un3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepUOAbl: KEMOPHUICKHIMA,
OPAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3zo30KcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags »pa u €€ Tmepuojbl: IMAJCOTCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCcTUKa KIIMMAaTa U T€OJOTHYECKUX MPOoLiecCOB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBHOTO U SKMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHKE TPYI KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaK€HHE 3BOJOIUU. OCHOBHBIE
CUCTEMATUYECKHE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeNOBeKa.  AHTpPONOJIOTMSl  Kak  Hayka. Pa3Butume
OPEACTAaBICHUM O  TMPOUCXOXKACHUM  4elloBeKa. MeToabpl  M3y4YeHUs
aHTtpornioreHe3a. (CxoacrBa W pa3iuyus  4YEJIOBEKA WM YKUBOTHBIX.
CucreMaTHuecKO€e MOJIOKEHUE YETIOBEKa.

JBwxymue  cuibl  (dakTopel)  aHTpomoreHe3a.  HacnencrBeHHas
U3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOImecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIIOBEKA: ABCTPAJIONHUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsalui, YeloBeK HeaHAEPTalIbCKUU,
Yenosek pasymHblid. Haxonku MCKOIMaeMbIX OCTAaTKOB, BPEMsI CyLIECTBOBAHUS,
00J1aCTh PacIPOCTPAHECHMUS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOICOUIAHAS
(eBpasuiickasi), HErpo-aBCTpaJioMJHasl (9PKBAaTOpHUalibHAs), MOHTOJIOMIHAS
(azuarcko-aMepukaHnckasi). UYepTbl MOpUCTIOCOOIIEHHOCTH  TMpEJCTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBAHUs. ENMHCTBO 4EIOBEYECKUX pac.
Kpurtuka pacusma.

JemoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. K. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxeMbl: «Bo3sankHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIIETKay,
«lIpokapuoTnueckas kietka», «CoBpeMeHHas CUCTEMa OPraHMYECKOTO MHUPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/lpeBHenmme moan», «pesaue moanm», «llepsoie
COBPEMEHHBIE JIFAN», «HelIoBeYeCKue pach».

O6GopynoBanne: Mmymspku  «IIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOIa, HEaHAEpTaJIblla, KPOMaHbOHIIA), CIEHKH HIH
U300pKEHUS KaMEHHBIX OpPYAHM MEepBOOBITHOTO 4YesioBeKa (KaMHU-YOMIEPHI,
pyomira, ckpebiia), TeOXpOHOJIOTHYECKas Ta0numa, KoJuiekuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble 1 NpaKkTUYeCKUEe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne uCKOMaeMbIX OCTATKOB PACTCHHIMA
Y ’KUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HBII WIN KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DOKOJIOTMA KakK Hayka. 3ajJadyd ¢ pa3feiabl JKOJOrMh. MeTobl
AKOJIOTHYECKUX HCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenpl 0OUTaHMSI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3AYIIIHAS, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akropsl. Kiaccudukanus 3K0JIOrHUEeCKUX (PaKTOPOB:
abuoTuyeckre, OMOTUYECKUE M aHTPOIOreHHbIe. JleWCTBHE HKOIOTHYECKUX
(GakTOpOB Ha OPTaHU3MBI.

AbGuoTnueckue (bakTophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®doronepuonusm. [lpucnocobieHuss opraHu3MOB K JEHCTBUIO aOMOTUYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  daktoppl. Buabl  OMOTHYECKMX  B3aMMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTepalus, MyTyalnu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpanu3M. 3HayeHue OWOTHYECKUX B3aUMOJCUCTBUUN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEePUCTUKU momyasanud. OCHOBHBIE MOKa3aTeln
MOMYJISIIUN: YUCJICHHOCTh, TUIOTHOCTH, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JJlnHaMuka 4ucIeHHOCTH MOIMYJISIITUN U €€ peryJsius.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuup! u cxembl: kapta «[Ipupoansie 30Hb1 3eminy, «Cpeasl oOuTaHus
opranusmoBy, «®Portomnepuoauzmy, «llomynsauumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHPY30puu-TyPenbkny, «[IuiieBbie enm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUIA
U3 Pa3HBIX MECT OOMTAHUS.

Jlabopatopnasi padora Ne 4. «BnusHuMe cBeta Ha POCT U Pa3BUTUE
YEPEHKOB KOJICYCa.

[Ipaktuueckas pabora Ne 2. «[loAcuéTr MIOTHOCTH MOMYJSIIUN pPa3HBIX
BUJIOB PACTECHUID.

Tema 4. CooOmiecTBa ¥ IK0JOTH4YECKHE CHCTEMBbI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTypsl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTsl. CBs3U B
ouoneHose.

Dkosornueckre cucrembl (dKocucTembl). [lonsTHe 00 s3KOCcHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOIYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB ©W TOTOK DSHEPrUH B
skocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU dKOCHCTEMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTeJM  JKOCHUCTEMBI: OWoOMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMHJIBI: TMPOIYKIIUU, YUCICHHOCTH, OMoMacchl. CBOMCTBA
HKOCUCTEM: YCTOMUUBOCTh, CAMOPETyYJIsilius, pa3BuTue. CyKIeccusl.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. IKOCHUCTEMA
XBOMHOTO WJIM NTUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  YKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHCTEM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepnaackoro o 6uochepe. ['panuiibl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemectBo u ero Qynkiuu. OcobeHHoctu Ouochepsl Kak
rJI00aBbHONW JKOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemecTB u  OMOTE€OXMMHUYECKHE IHUKJIBI  AJIEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OMOchepsl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTIeHHbIE HU3MEHEHHUS B
ouochepe. I'modanbHbIE YKOJIOTHIECKUE TTPOOTIEMBI.

CocymectBoBaHMe ~ MPUPOALI W YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OCHOBa  ycTtoiumBoctd  Ouocdepsl. OcHoBa
PalMOHAIIBHOTO YTPABICHUS MPUPOAHBIMU PECypcaMu U UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuupl u cxembl: «IlumieBrie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobmectBay, «llenu nutanusy, «IKoNOrHUECcKas MUPAMUJIAN,
«buochepa u yenoBek», «IKOCUCTEMA IIUPOKOJUCTBEHHOIO  JIecay,
«JKocucTeMa XBOMHOro Jjeca», «buOIEHO3 BOIOEMaA», «ATPOLEHO3Y,
«IIpumepHbIE aHTPONOreHHBbIE BO3JEHCTBUS Ha Mpupoay», «BaxHeimme
UCTOYHUKH 3arpsi3HEHUs BO3/yXa W TPYHTOBBIX BOJ», «[louBa — BaxkHeiImias
coctaBsitonas Ouocdepbr», «DakTopbl Jerpajganudd MouBy», «llapHUKOBBIM
abdexT», «DakTophl PaAMOAKTUBHOTO 3arpssHeHusi Ouochepw», «OO6mas
cTpyKTypa Ouocdeps», «Pacrnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «Kpyropopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuIMKanus « TunuyHeie OMOLIEHO3bI», repbapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOKHEUIINX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapud H  KOJUICKIIUU
pacTeHU U >KUBOTHBIX, MIPUHAICHKAIINE K PA3HBIM SKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xkuura Poccuiickoii ®enepanun, H300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHum u KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA IIPOI'PAMMDLI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEIHEI'O OBIIET'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yJibTaTaM
OCBOCHMSI OOYyYalOIIMMUCS MPOrpaMM CpeJHEro oOlero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pE3yJIbTATOB OCBOEHUA mHpeameTa «buonorus»
BBIJICJICHBI  CJENYIOIIME  COCTaBISIOIIME:  OCO3HAHHE  OOy4YaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOIPEEICHHUI0, HAJTUYUEe MOTHUBAIMM K OOYYEHUIO
OMOJIOTHH, 1IeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA  Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CIHOCOOHOCTh OOYYaroIIuXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYIIMMH CHUCTEME OMOJIOTHYECKOTO O00pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «bHOJIOTHs TOCTUTar0TCS
B €JMHCTBE y4eOHOM M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHU, IPUHATHIMHU B OOIIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHWS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHs, Pa3BUTHUSI BHYTPEHHEW MO3WULIMKM JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K 3aKOHY U MPABOMOPSAKY, YEIOBEKY Tpyla H
CTapiieMy TIIOKOJIEHUIO, B3aMMHOTO YBaXXEHHUS, OEPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIUsM MHOTOHAIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, Npupoae U OKPYKaAKOIIEH cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUSA Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHEHTAIlMi, MO3UTUBHBIX BHYTPEHHHX YOEKICHUM,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3alui OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:k1aHCKOro BOCIIUTAHMS

ChOPMHUPOBAHHOCTh  TPAKIAHCKOM  TO3UIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUIICKOTO 00IIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEACNATh COOCTBEHHYIO TO3UIIMI0 IO OTHOIICHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;



yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU LIEHHOCTAMHU
Y COLIMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIOJIHEHUS
yueOHBbIX, MO3HABATEJbHBIX U HCCJIEAOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOUIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOMN IPpaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HAapoOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauWHy, CBOM SI3bIK U KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 W NaMITHUKAM
IPUPOJIbI, JOCTHXKEHUsAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHWOJOTHHU, MOHMMAHWSA 3HAYCHUS OMOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOIO 00IIEeCTBA;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE TYXOBHBIX LIECHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3ICHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIarONoJIyYns:

NOHUMaHUE W peaju3anus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHWE, COOJIOJEHWE TUTMEHHMYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATAW W OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWUI HWHJUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHHWE  TOCIHEACTBHMM W  HENPUATHS  BPEIHBIX  MPUBBIUEK
(ymoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K aKTHUBHOU JEATEIBHOCTH TEXHOJIOTHUYECKONW M COIMaTbHOU
HaTpaBJICHHOCTH, CTIIOCOOHOCTh UHUITUHPOBATH, TUTAaHUPOBATH U
CaMOCTOSITEIIHO BBITIOJHATH TAKYIO I€ATEILHOCTD;

MHTEpeC K pa3nuuHbiM cdepam TpodeCcCHOHATBHOW JCSTEIbHOCTH,
YMEHHE COBEPIATh OCO3HAHHBIN BBIOOp Oyaymieit mpodecCuu i pean30BhIBATh
COOCTBEHHBIC KNU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHWI0O W CaMOOOpPa30BaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3KOJIOTHYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KAaK HCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHAE YPOBHS AKOJIOTHMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITA
IUTAHUPOBAHHUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel ux
pelIeHMUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HaHWSA M yMEHHS TPHU PEHICHHH TNpPOOJieM, CBA3aHHBIX C PallMOHAIBHBIM
IPUPOOIIOIb30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  TPUPOJE,
HaTpaBJICHHBIX HAa COXpPAaHCHHE PABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEphI);

aKTUBHOC HEMPHATHE JCHCTBHM, NPHHOCSIIMX BpEI OKpYKaromeh
IPUPOAHON Cpelie, YMEHHUE IPOTHO3UPOBATh HEOIArONMPUITHBIC YKOJIOTHUECKUE
TIOCTICICTBHS IPEATPUHIMACMBIX JIEHCTBUI M MPEIOTBPAIATH UX;

HIMYUE Pa3BUTOIO  SKOJOTHMYECKOTO  MBIIIICHHS, JKOJIOTHYEeCKON
KYJIbTYpPbI, OIBITa JEATEITHPHOCTH JKOJOTUYCCKOW HAMPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B IT03HABATEIHLHOW, KOMMYHHUKATUBHON M COIMMAIILHOM
NPAaKTHKE, TOTOBHOCTH K YyYacTHIO B MPAKTHYECKOW  JIEATEIHHOCTH
AKOJIOTHUYECKOM HANPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAaKTHUKH, OCHOBAHHOTO Ha JTUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUDE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM M YMTATEIHCKON KYJIBTYpPHI KaK CPEICTBa
B3aMMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHUMaHWEe crnenu(PuKu OWOJIOTUM KaK HAyKH, OCO3HAHHUS e€ polHh B
(GOopMUPOBAHNHN PAITMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO
NPEJICTABICHUS 00 OKPYXAIOIeM MHpE KakK O €IWHCTBE MPUPOJIBI, YCIIOBEKA U
oOIIecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH TpoOsieM
COXPaHEHUS TIPUPOJTHOTO PABHOBECHS;

yOKIAEHHOCTh B 3HAYMMOCTH OMOJIOTHH TSI COBPEMEHHOW ITMBUITA3AIIH:
o0ecrieueHrsT HOBOTO YPOBHS Pa3BUTHUS MEIHUIIMHBI, CO3IaHNC MEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA ITyTeH BHIXOJ1a U3 TJIO0ATBHBIX YKOJIOTHYECKUX MTPOOIIeM
U oOecrieyeHHsl Tiepexoja K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPHPOIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aHMHTEPECOBAHHOCTh B IIOJIYYCHHH OWOJOTHYECKMX 3HAHUW B TEISIX
MOBBIIICHUST OOMIEH KyJBbTYphl, €CTCCTBCHHO-HAyYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAaMOTHOCTH  oOOydarouuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHMMaHUE  CYUIHOCTHM  METOJOB  T[O3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHaian3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHpPA U MPOUCXOMSIIUX B HEM
U3MEHEHHH, yMEHUE JieJaTh 00OCHOBAHHBIC 3aKJIIOYEHHS Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HaHMWE IEHHOCTH HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUU 1O OMOJIOTMU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ YYEOHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbBIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
OoOyYaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHSI, OTpaKarollMe IEJIOCTHOCTh HAyYHOU KapTUHBI MHUpa U CHEHUPUKY
METOJIOB TIO3HAHUS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (PaKT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
DKCIEPUMEHT U JAPYruX),  YHHUBEpCajdbHble  y4eOHBIE  JICHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHHUKATHBHBIE, PETYISTUBHBIC), OOECIICUMBAIOIINE
dbopmupoBaHre (PYHKIMOHAIBHOM T'PAMOTHOCTH U COLMAIBHOW KOMIIETEHIIUU
0o0yyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS UM  YHUBEPCAJIbHBIC
y4eOHbIE ICVCTBUS B TIO3HABATEILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOECHUS MPOrPAMMBI CPEIHEr0 OOIIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBjiageHne  YHUBEPCAJbLHBIMU  Y4eOHBIMH  TO3HABATEIbHBIMH
AefCTBUSIMM:

1) 6a30BbIe JIOrHUYEeCKHE IeHCTBHUA:

CaMOCTOSATENbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIOJB30BaTh MPU OCBOEHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananusza, cuHTE3a, CpaBHEHMs, Kiaccuukanuu, 000OIIEHUS), PACKPHIBATH
CMBICTT OWOJIOTMYECKUX TOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTUMU MOHSATUSIMU);

OTpPENENATh 1IN JEATCIbHOCTH, 3a/aBas INapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHHUS, COOTHOCUTH PE3yIbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMHU
LEJSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA [JIsi OOBsicCHeHHS (HaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE PACCYXKIEHUsI (MHIAYKTUBHBIC, ICAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYHSI B PacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI U 3aKIFOUECHUS,



NPUMEHATh  CXEMHO-MOJICIBHBIC  CPEIACTBA  JUI  IPEICTABIICHHUS
CYIIECTBCHHBIX CBS3CH M OTHOIICHHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBCKTaX,
a TakkKe IMPOTHUBOPCUYMH pPaA3HOTO POJia, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHaINU3a UMEIOIINUXCS
MaTePHAIBHBIX ¥ HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3YNbTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA JIEATCILHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATE PA0OTy B  YCIOBHSAX peajabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HECHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIaJCTh  HaBBIKAMH  Y4COHO-HCCIICIOBATCIBLCKOW M IMPOCKTHOM
NCATEILHOCTH, HAaBBIKAMH  pa3pelieHus  MpoOJjieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHMs MPAKTUYECKHUX
3a/1a4, TPUMECHEHUIO Pa3JIMYHbIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PAa3IUYHbIC BUJBI JCATEIBHOCTU IO IMOJTYYECHUIO HOBOTO
3HAHMS, €ro HMHTEpIIpPETalluu, MPeoOpa30BaHUIO U MPUMEHEHUIO B YYEOHBIX
CUTYaIUAX, B TOM YHUCJIC TIPH CO3J]aHUH YICOHBIX M COITMAIBHBIX TPOEKTOB;

dbopMHpOBaTh  HAYYHBIM  THI  MBIIUICHUSA,  BIAACTh  HAyYHOU
TEPMHUHOJIOTHEH, KITIOYCBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 33Jjadyl B 00pa30BaTEIbHOU
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TPUYUHHO-CIICJCTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3ajiady,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOHUX YTBEPKJICHHH, 3a/1aBaTh IIapaMETPhbl K KPUTEPUHU PEIIICHHUS,

aHAIM3WPOBATh TIOJYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJbTaThl,
KPUTUYECKH OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsM, OICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBJIATH IEJICHANPABICHHBIN MTOUCK MEepEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yYMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIacTH
KU3ZHENIEATECIIbHOCTH;

yMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAIIBHBIC TTOJIXO0/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a4H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHPOBATHCA B PA3TMYHBIX HWCTOYHUKAX HWHPOpPMAIUK (TEKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OHOIOTHYECKUX
CJIOBapsX M CIpPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAJIM3UPOBaTh HMH(MOPMALMIO Pa3IUYHBIX BHIAOB MU (OPM IIPECACTABICHHS,
KPUTUYECKH OIEHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTD;

(GopMyITUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
oTbope OWoJorHYeckor WHQpOpMAIMU, HEOOXOJAMMOM ISl  BBITOJHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCIIOJIB30BAHUS WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPYy AaKTUBHOTO HCIIOJIb30BAHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
ouosiornyeckord wuHGOpMaAMU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYTOE);

UCIOJIb30BaTh HAYYHBIA S3bIK B KauyecTBE CpEIACTBa Npu paboTe ¢
Oouonoruyeckod wuHoOpMaIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTEMaTUYECKUE 3HAKU U CUMBOJIbI, (DOPMYIIbI, a00peBUATYpy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJ€Th  HAaBbIKAMHU  pACIO3HABaHUS M 3alUThl  MHGOpPMAIHH,
nH(GOPMAITMOHHON O€301TaCHOCTH JIMYHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATh KOMMYHHMKallUM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOTe€ WM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMbI
(yMeHHMe 3amaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXJIECHHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEAJIaraeMoM 3a7a4ui, yUUTHIBATh HHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIMAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEIANOCHIIIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYyaIuH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JPYrHX JIOJeH, TMPOSBIATH YBAXUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl eI TeIbHOCTD:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYabHOM  pabOThl MpU  pEHIeHUH OHOJIOTUYECKOW MpoOJIeMBl,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpATh TEMATUKYy U METOJbl COBMECTHBIX JEHCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JIESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBHUS 1O €€ JOCTHXKEHUIO: COCTABJIATH IUIAH JICUCTBUU,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIIAaThb PE3yJIbTaThl
COBMECTHOU padoThHI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJOTO yYaCTHHKAa KOMAaHJIbI B
001Ut pe3ysabTar 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OIEHWBATh HACH C TO3UIMU HOBH3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATETHYECKOE TIIOBEJIEHWE B PA3JIMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopranuszanus:

UCIIOJIH30BaTh OWOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M WX
pEIIeHus B )KU3HECHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM IIE€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSTENIbHO  OCYIIECTBJIATh  [MO3HABATENIbHYIO  JEATEIbHOCTD,
BBISIBIISITh TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH pEHIeHUS MNpoOJeMbl €  YYETOM
UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHHUI;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paclMpATh paMKd ~ y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOW IPYAUIIMU B
pPa3HbIX 00JIACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JI€ATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM;

BJQJIeTh HAaBBbIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUS
COBEPIIIAEMbIX JIEMCTBUI M MBICIUTEIBHBIX MPOIIECCOB, MX PE3YJIbTATOB H
OCHOBaHM, UCIOJI30BATh MPUEMBI pedIIEKCHH ISl OIIECHKU CUTYalluu, BEIOOpa
BEPHOT'O PEILICHHUS;

YMETh OLIEHUBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH PEIICHUS MO UX
CHUKEHHUIO;

OpPUHUMATh MOTHBBI W apryMEHTBhI JIPYTUX TPU aHaJIU3€ pPE3yJIbTaTOB
NeSITeHbHOCTH;

3) npuHsTHE ce0OS M APYTrUX:

NpPUHUMATh Ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHTBHI JIPYTUX TpPU aHAJIU3€ PEe3ybTaToB
NEeSTETbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIOYAIOT creuuduyueckue s y4dyeOHOro mnpeaMmera
«buonorusy» HaydyHble 3HaHUS, YMEHUS U CIOCOOBI AEHCTBUN MO OCBOEHUIO,
UHTEpOpEeTallul W NpeoOpa3OBaHMIO 3HAHUM, BHIABI JEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUU B Pa3IMYHBIX YUYEOHBIX
CUTYyallMsIX, a TaKKe B pEalbHBbIX XU3HEHHBIX CHUTYalUSX, CBS3AHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIE Pe3ysbTaThl MPEICTABIEHBI M0 roAam
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (POPMUPOBAHMU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 33]1a4;



YMEHHUE PaCKpbIBaTh COAEp>KaHWE OUOTOTHYECKUX TEPMHUHOB W MOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3Mm (0OMEH BEHIECTB W MpeBpalicHue
SHEPruu), TromMeocTa3 (caMmoperyssius), YpPOBHEBas OpraHU3AlMs >KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (penipoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE WH31aratb OWOJOTrMYecKWe TEeOopuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJIspHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBusioBa) u ydeHus (o 1ieHTpax MHOTO0Opa3us U
MPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. . Basumoma), omnpenensth
IPaHUIIBl UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHHE BJIa/I€Th METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U OIMKMCAHHE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpraHU3alus U MpoBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBW)KEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMH, OOBSICHEHUE MOIYYCHHBIX
PE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJYY€HHBIX PE3YyJIbTaTOB;

yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUS YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTUYecCKOTo OOMEHa, XeMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHMSI, WHIWBHUIYaJIbHOTO PAa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJYyYCHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, JIJIST TPUHATHS MIPAKTUYECKUX PEIICHUN B TOBCEHEBHOM
KU3HU C 1EJIbI0 oOecriedeHus: 0e30MacCHOCTU CBOETO 370POBbS U 3/I0POBBS
OKPYXKAIOIIUX JIIOJIeH, COOJO/IEHUs HOPM TPaMOTHOTO TIOBEJIEHUS B
OKpY XKalolllel MPUPOTHON cpeie, MOHUMaHuE HEOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJIOTHH JUIsl palliOHATBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE TEeHETUYECKHUE 3a/Jayd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAHKE, CIEIJIEHHOE HACJIeIOBAaHUE, COCTABISTH CXEMBbI
MOHOTHOPUIHOTO CKPEIIMBAHUS IJIs TIPEACKA3aHMS HACJIEIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJHAITH J1a00OpaTOpHBbIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BaAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHUPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3MYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl HMHGOpMAIMK, HAyIHO-
MOMYJISIPHBIC MAaTEpUabl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OMOJIOTH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO03/7]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mast OWONOTHYECKyr0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO Tpeameta «buomnorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHICKAX © 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a71a4;



YMEHHUE PacCKpbIBaTh COAEpKaHUE OMOJIOTUYECKUX TEPMHUHOB U TMOHSITHMA:
BUJI, TOMyJsAUMs, TEHODOHM, OHBOJIONMS, JBIKYIIHME CWIbl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LEeNU MUTaHUs, IKOJIOrHYecKasl mupamuia, ouoreoneHos, onochepa;

yMEHHUE u3JiaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl SBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactBa K. M. Bapa, uepenoBanus riiaBHbIX HalpaBICHUNA U
nyteit sBomonnu A. H. CeBeprioBa, yuenus: o ouochepe B. U. Bepuaackoro),
ONpeaeNsaTh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJIa/IeTh METOJJaMU HAy4YHOTO IMO3HAHMS B OMOJIOTUU: HAOII0ICHUE
U OMKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUMN, OpraHu3alus U MpoBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTa, BBIJBI)KEHHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yNIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TECOPUN U 3aKOHOB, YMEHHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYECHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACNSTh CYIIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
OOBEKTOB: BHJOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeOLEHO30B M 3KOCUCTEM, OCOOEHHOCTHM IIPOLECCOB: HACJIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
PUCTIOCOOJICHHOCTH OPTraHW3MOB, JIEUCTBHS JKOJIOTHYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEHOCa BEIIECTB U TIOTOKA OJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAxX CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Onocdepe;

yMEHUE MPUMEHSTH MOJYyYCHHbIC 3HAHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 o0ecriedeHus: 0e30MacCHOCTH CBOETO 370POBbS U 3/10POBBS
OKPYXKAIOIIUX JIIOJIeH, COOJNIO/IEHHs HOPM T'PaMOTHOTO TOBEJCHUS B
OKpYXKalolllel MPUPOTHON cpelie, MOHUMaHWe HeOOXOAMMOCTU HUCTIOIb30BAHUS
JTOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOT'O
IPUPOIOTIOIH30BAHNS;

yMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBISATh
CXEMBI MTIePEHOCa BEIIECTB M SHEPTHH B DKOCHCTEMax (I[eMU MUTaHuUs);

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBbIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OILICHMBAaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEP)KAHUs, BKIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHHUS W3
pPa3MYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM MHGOpMAIMK, HAYIHO-
NOMYJISIiPHBIE  MaTepHasibl), paccMaTpuBaTh TJOOATBHBIE JKOJIOTHUYECKHE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3UIINIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001asi OWONOTHYECKYyr0 WH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBIN amnmapar Ouooruu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHUe KoanuyecTBO 4acoB
dyeKkTpoHHbIE (LM POBbLIE)
n/ | pasjesioB H TeM KoHTpoJibHbIE IpakTHyeckne
Bcero o0pa3oBaTejibHbIE PeCypPChI
n nporpaMmMbl padoThI padoThI
bubnnoreka IIOK
1 buono aK HayKa
HMOJOTHA RaK HayR 3 ! 0.5 https://m.edsoo.ru/7f41c292
) JKuBEBIE CHUCTEMBI U X 1 bubmnoreka IIOK
OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUN COCTAB U g ! bubmuorexa [JOK
CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTh 6 bubmuorexa [IOK
KJIETKH! https://m.edsoo.ru/7f41c292
PasMHOXeHUE U
5 T — 5 ] bu6nuoreka [IOK
JHBHAY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE M
6 N3MEHUYUBOCTD 8 15 bubmorexa LOK
) https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekuusi OpraHu3MoB. 3 bubnuorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
34 1 4

YACOB I10 [TIPOI'PAMME




11 KIIACC

HauMeHOBaHUE KoandecTBO yacoB
Ne JaexkTpoHHble (LU(pOBbHIE)
pa3iejioB M TeM KoHTpoJbHbIC IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NPOrpaMMslI padoThI padoThI
1 OBOJIIOIUOHHAS 9 1 bubmuorexka [JOK
Ouoorus https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHUE U
2 a3BUTHE KU3HU 9 0.5 Eubmiorexa IOK
p ) https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsl u
3 R 5 1 bu6mmorexa [IOK
Py B https://m.edsoo.ru/7f41cc74
cpena
CooOmrecTBa u
4 3KOJIOTUUECKUE 9 bubnmorera [TOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHOE Bpems 2 bubmmorera [TOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne

KoaudecTBO 9acoB

JIeKTPOHHBbIE NN (pPOBbIE

Tema ypoka KonTtpoJubHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
bubnnoreka IIOK
1 buosorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1p1 TO3HAHUS KUBOH
npuposl. [Ipaktudeckas
) pabora Ne 1 «Mcnons3oBanue ) 0.5 bubnmnoreka HOK
Ppa3IMYHBIX METONO0B IPU ' https://m.edsoo0.ru/863e6122
M3y4YEHUU OMOJIOTHYECKUX
00BEKTOBY
3 CrapTtoBas . .
KOHTpOJIbHas paboTa
4 Bbuonornueckre CUCTEMEI, 1 bu6nuoreka [IOK
IIPOLIECCHL U X U3Y4YEHUE https://m.edsoo.ru/863e6564
5 XUMHUYECKUH COCTaB KJIETKH. 1 bubmorexa [JOK
Bona u muHepanbsHbIe cOnu https://m.edsoo.ru/863e674e
6 benku. CocTaB u cTpoeHue . bubnuotexa [JOK
OCIIKOB https://m.edsoo0.ru/863e6b72
depMeHTB —
7 OMOJIOTHYECKHe 1 0.5 bubmmorexa LOK
' https://m.edsoo.ru/863e6b72
karanu3atopsl. JlabopaTopHas




pabora Ne 1 «3yuenue
KaTaJIMTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha IpUMepe
amMuIIa3bl WIK KaTajaa3bl)»

8 VraeBonasl. JInnuael bubnmorexa HOK
https://m.edso0.ru/863e6870
bubnnoreka IIOK

? Hyxnenrosbie kuenotsl. AT® https://m.edsoo.ru/863e6d5c

10 Hcropus u MeTo bl U3yd4eHUs bubnmnorexka HOK

kietku. Knerounas teopust https://m.edsoo.ru/863e6e88

1 Knerka kak nienocrnas xupas

cucremMa
CrpoeHnue 3yKapuoTUYECKOn
kietku. JlaboparopHas
pabota Ne 2 «3yuenue
CTPOEHHMSI KJIIETOK PacTEeHUH, bubmuoreka [JOK
12 KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OaxkTepuil oI MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MHUKpOIpenaparax u ux
OMHUCaHUE»
13 OOMeH BelecTB Win bubmuoteka [JOK
MeTaboIu3M https://m.eds00.ru/863e766¢
but6mmoreka [IOK
14 ®otocniites. XemocHnres https://m.edsoo.ru/863e7c98
15 DHepreTu4ecKii 0OMeH bubnmnoreka [JOK




https://m.edsoo.ru/863e7aae

JKu3HeHHBIN IHUKIT KICTKH.
Henenue knerku. MuTos.
JIaboparopHast pabota Ne 3

bu6nmoreka [IOK

16 «Habnronenne 03a
AHOACHHE MHTOSA B 0.5 https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEeIIKa
JIyKa Ha TOTOBBIX
MHKpOIpenapaTax»
17 buocunTes 6enka. Peakius bubnnoreka IIOK
MaTpUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796¢
13 Tpancnsamus — OMOCHHTE3 bu6nmoreka [IOK
Oenka https://m.eds00.ru/863e796e
19 Heknerounsie popMbl )KH3HU bubnmnoreka HOK
— BHPYCHI https://m.edso00.ru/863e7540
bu6nuoreka [IOK
DopMBbI pa3MHOKEHUS
20 ODFAHIAMOB https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
bu6nuoreka [IOK
21 Metii
cnos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Or10/10TBOpPEHHE. BuG 10K
22 JlabopaTtopHas padorta Ne 4 0.5 nomoTeia

«M3ydeHne cTpoeHus
TMIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

https://m.edsoo.ru/863e81b6




I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC

bu6nmoreka [IOK

23 OpPraHu3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
24 HACJIEICTBEHHOCTHU U buGnnorexa LHOK
https://m.edsoo.ru/863e86f2
W3MEHUYHUBOCTH
3aKOHOMEPHOCTH
)5 HacJIE€JOBAaHUS TPU3HAKOB. bubnnoreka IIOK
MonorubpumaHoe https://m.eds00.ru/863e¢8878
CKpEIIIMBaHUE
HTHOPUIHOE CKPEIIUBAHUE.
26 J?)IaKOH ie?aBHcmfo:; bubmorera OK
https://m.edsoo.ru/863e89a4
HAaCJIeIOBaHUS TPHU3HAKOB
CuenieHHOE HaCIeIOBaHHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
7 pE3yJIBTAaTOB 0.5 bubmuoreka [JOK
MOHOTHOPUAHOTO U https://m.edsoo.ru/863e8c60
JTUTUOPUTHOTO CKPEUTUBaHUS
y Ap030(UIIbI Ha TOTOBBIX
MHUKpOIIpenapaTax»
I'enetunka momna.
28 HacnegoBanue npu3Hakos, bubmmorexa [JOK
https://m.edsoo.ru/863e8c60
CIICTUICHHBIX C ITOJIOM
M3MeHYHBOCTb.
29 HenacnencrBennas 0.5 buGnnorexa LIOK

U3MCHYHNBOCTb.

https://m.edsoo.ru/863e8efe




JlaGopaTopHas padota Ne 6.
N3yuenne MmoauduKamoHHON
M3MEHUYMBOCTH, IOCTPOEHUE
BapHAIlMOHHOTO pAJa U
BAPUALIMOHHON KPUBON»

30

Hacnencrsennas
W3MEHUYUBOCTb.
JlaboparopHas pabora Ne 7.
«AHAJINA3 MyTalMH y
JPO30( MBI HA TOTOBBIX
MHUKpOTpernaparax»

0.5

bubnuorexa [JOK
https://m.edsoo.ru/863e8efe

31

T'eneTuka uenoBeka

bubnnoreka IIOK
https://m.edsoo.ru/863e8d78

32

PesepBHeIit ypok. O6001ICHHE
o Teme «HacnencTBeHHOCTh
Y U3MCHUUBOCTh
OpPTraHU3MOBY

33

Cenexuus Kak HayKa 1
npouecc. Metoabl u

JNOCTUKEHUS CEJIEKIIUU
pacTEeHUN U KUBOTHBIX

bubmmoteka [IOK
https://m.edsoo.ru/863e9214

34

buotexHonorus kak orpacib
MPOU3BOACTBA

bubmmoteka [IOK
https://m.edsoo.ru/863e¢9336

OBILIEE KOJIMYECTBO YACOB
10 ITPOI' PAMME

34




11 KIIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka KonTtpoJbHbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
| OBOJIIOINSA U METOABI €& ! bubmuorexa [JOK
M3yYECHUS https://m.edsoo.ru/863ea20e
) Uctopust pazButus ! bubnnoreka [JOK
MPEACTABJICHUI 00 YBOJIIOITUN https://m.edsoo.ru/863e9570
bub K
3 MuUKpO3BOTIOLMS 1 nonmotexa O
https://m.edsoo.ru/863e9cle
[Honmynsauus kak
3JIeMEHTapHas eIMHUIA BUJa
4 u sBosronuu. JlabopartopHas 1 0.5 bubnmnoreka HOK
pabora Ne 1 «CpaBHeHune ' https://m.edso00.ru/863e99c6
BHJIOB 110 MOp(]OJI0oTHYEeCKOMY
KPUTEPHUIO»
BIDKYIIIHE CHUITBI
5 gneMZmHTa HbIE (DaKTOPHI) 1 bubmmorexa HOK
P p https://m.edsoo.ru/863e9da4
SBOJTIOLIUA
6 EcrecTBeHHsbIit 0TOOp U €ro 1 bubmuoreka [JOK
hopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BOIOIUY:
. MPUCTIOCOOTIEHHOCTD 1 0.5 bubmmoreka [JOK
OpPraHu3MoOB U ' https://m.edsoo.ru/863e9fde
BHUJI000pa30BaHuUE.




JlabGopaTopHas padorta Ne 2
«Onucanue
MPUCTIOCOOTICHHOCTH
opraHusma " eé€
OTHOCHUTEIIBHOTO XapaKTepay

Hanpasnenus u mytu

bu6nmoreka [IOK

AHTPOIIOTCHE3a

8
MaKpO3BOJIIOLNU https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoMIOLINMN
10 WcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3y4YECHU
1 ['unioTressl MponcxoXKACHUS bubnnoreka [JOK
KU3HH Ha 3emMJie https://m.edsoo.ru/863eaSab
12 PazButue xu3Hu Ha 3emMJie 1o bubmuorexa [JOK
dpaM U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIIOIUN
PacTUTENBHOTO U 5KUBOTHOT'O
13 mupa. [IpakTrueckas padota 0.5 bubmuoreka [JOK
Ne 1 «M3yueHne nCKOIaeMbIX ' https://m.edsoo.ru/863ea8bc
OCTAaTKOB PACTEHUI 1
YKUBOTHBIX B KOJIJIEKIIHSIX)
14 CoBpeMeHHas cuctema bubnmnoreka [JOK
OpPraHnYecKoro Mupa https://m.edsoo.ru/863ea48e
s DBOJTIOLIMS YEJIOBEKa bubmuorexa [JOK
(anTpOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((hakTopsl) bu6muoreka [JOK

https://m.edsoo.ru/863ead44




17

OCHOBHEBIE CTaJuu 3BOJIOIIHMH
YCJI0BCKa

18

YenoBeueckue pachl v
MPUPOJIHBIC aIalITAllUN
YyeJIOBEKa

bu6nuoreka [IOK
https://m.edsoo.ru/863eaea?

19

PesepBHeIit ypok. O6001ICHNE
1o TeMe «BO3HUKHOBEHHE U
pa3BUTHE KU3HHU HA 3eMIIe)

20

DKOoJIoTus KaKk HayKa

21

Cpenpl oOuTaHus U
HKOJIOTHYECKUE (PaKTOPHI

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

22

AbGuoTtndeckue HakTophbI.
JlaboparopHuas pabota Ne 3.
«Mopdodonoruaeckue
0COOEHHOCTH pacTeHHH U3
Pa3HBIX MECT OOUTAHUSY.
JlabopaTtopHas padota Ne 4.
«BrnusHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/863eb10e

23

buotnueckue hakropsl

bubmmoteka [IOK
https://m.edsoo.ru/863eb348

24

OKOJIOTUUECKHE
XapaKTEPUCTUKU MOMYJIALNH.
[TpakTuueckas pabora Ne 2
«ITopcyéTr mIoTHOCTH
MOMYJISIIMKA Pa3HBIX BUIOB

0.5




pacTeHui»

)5 Coo01iecTBa OpraHu3MoOB — | bubnmoreka [JOK
OHoLIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKNE CUCTEMBI 1 bubmuorexa [JOK
(?KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN

7 9KOCUCTEMBI. DKOJIOTHUYECKHUE | bubnuorexa [IOK
nupamuel. CBOMCTBA https://m.edsoo.ru/863eb5Sfa
skocucteM. Cykueccus

28 [IpupoaHbIe SKOCUCTEMBI 1

29 AHTPONIOTr€HHBIE SKOCUCTEMBI 1

30 buocdepa — riobanpHas | bubnmnorexka HOK
IKOCHUCTEMA 3eMIIH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHU | bubnmnoreka [JOK
CYIIIECTBOBaHUS OHMOChephl https://m.edsoo.ru/863ebd 16
YenoBeuecTBO B Ouochepe

32 1
e

3 CocyiiecTBoBaHUE TPUPOABI ! bubmuotexa [JOK
U YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60611eHIE

34 teMbl «Coo01iecTBa u 1
9KOJIOTUYECKHE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB 14 Y

10 ITPOI' PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. buonorus: 10 xiacc: 6a30BeIi ypoBeHb:yueOHNK/B.B.Ilaceunnk, A.A.KameHCKuH,
A.M.Py6uoB u np.; noxa pen. B.B.ITaceunuka-Mocksa:IIpocsemenue, 2024.

2. N.b. Aradonosa B.1. Cusornazos u ap. «buonorus. 11kmacc. ba3oBsrii u
yrayOneHHbI ypoBHU» «JIpoda», Mocksa, 2019.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. ITonoa JI.A. OtkpsiThie ypoku 6uosioruu 9-11 kinacest M «Bako» 2011
(MacTepckasi yuurtesisi OMOJIOTHUH )

2. Myprasun I'."M.3anauu u ynpaxusenus 1o oouieit Ononoruu M.
[Ipoceemienne 1981 —

3. bornanosa T.JI. buosorus. 3agaun u ynpaxxaenus. [locodue nis
IMOCTyNarIMX B By3bl. M. «Bricias mkona» 1991 —

4. Ilerynun O.B. Ypoku 6uonorun 10-11 i (pa3BepHyTOE IIIAHUPOBAHUE)
Apocnasnb «Akagemus pazsutus 2003 T —

5. buonorus. [Toypounoe mianupoBanue 1o yueonuky B.b. 3axaposa, C.I'.
MawmontoBa, H.1. Conuna 10-11 knacc Boarorpaa. Yuutens 2006

6. Hapsun J. buonorus: penerurop/danuun Japsun. —-Mocksa: Dxcmo, 2020
7. Kupunenko A.A. buonorust. COOpHUK 3a7a4 110 TEHETHKE JIJIs1 TOATOTOBKHU K
EI'D. PaznoypoBHEBbIE 3a1aHus: yaeOHO-MeToinuecKoe mocodue. PoctoB Ha
Hony: Jleruon, 2014

8. Kupuiienko A.A. brosorus. BOOIUSA OPraHUIECKOTO MUPA. TOATOTOBKA
Kk EI'D: Teopust u TpEHUPOBOYHBIE 3aJaHMS: YU€OHO-METOUYECKOE MTOCOOUE.
PoctoB na [lony: Jlernon, 2014

JlupakTrueckoe ooecreyeHmne —

MynerumenuitHoe npuinoxenue k yueouuky B.M. CuBornasosa, U.b.
Aradonona, E.I'. 3axaposoit OO0 «/Ipoda» 2011 - Harnaauas mkosna.
Harnsanas 6uonorus. DBomonuonHoe yuenue (10-11 xi);

BBenenue B skonoruro. Xumus kietkd M. OOO «wk3amen» 2012 - KUM
buonorus 10-11 kmacc M., «Bako» 2016 - EI'D A.A. Kupunenxo, C.H.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



https://urok.apkpro.ru/# bubmmoteka udpoBoro oOpazoBaTeILHOTO KOHTEHTA
http://bio.1september.ru/ DnekTpoHHas BepCcusi ra3eThbl « bUOTOTHUSI» U CAUT i
yuutens «5 uay Ha ypok Ouonorun». Bce matepuansl, Ha OCHOBE KOTOPBIX CO3/1aH
cailT, OplIH onyOrKoBaHbI B razeTe "buonorusa". Ha caiite mpeacraBiieHbl
MaTepHallbl K ypoKaMm 1o pazzaenam: botanuka; 3oomorust; buonorus .Yenosek;
O61mas ouonorusi; Dxosorus; [lonroroBka K 3K3amMeHaMm.
http://www.nsu.ru/education/i4biol/index.htm- Kypc npuzBan BeipaboTath
PAKTUYECKUE HABBIKK UCTIOIB30BaHUs IHTEepHET, COBEPIIEHHO HEOOXO0IUMbIE
COBpPEMEHHOMY ITPO(eCcCHOHATEHOMY UCCIE0BATENI0-OUOIOTY..
http://www.altai.fio.ru/projects/group4/potok 13/site/index.html ITpoext
"Kaneitgockon ypoko ouonoruun". B mpeaiaraemom maTepuaie npeacTaBicH
OTIBIT PAOOTHI TPYIIIEI YIUTENECH OMOIOTHH TI0 UCITOJIH30BAHUIO MHOTOOOPa3HBIX
(dhopm opranuzanuu o0ydeHusi. Marepuain npeHa3HAueH JJis yYUTeaeil OMOoJIOrun
1 ydanuxcs. JlaHbl CChUIKH Ha CIIEHUATIBHYIO JTUTEPATYPY.
http://www.livt.net/index.htm. DyeKTpOHHas WIUTFOCTPUPOBAHHAS SHUMKIONEANS
«KuBble cy1miecTBay
http://www.college.ru/biology/. OTKpbITBIN KOMUIeMK: Ononorusa. Coaepkanue
yueOHuKa 1o 6uosioruu. HTepakTuBHbBIC Java-amniieTsl 1 aHUMallMOHHBIE
KapTUHKH 110 6nosioruu. O630p UHTEpHET-PECYPCOB 10 Onosioruu. Bo3aMoxxHOCTH
JTUCTAHIIMOHHOTO 00YYEHHUS; TECTUPOBAHUE OH-JIalH.
http://learnbiology.narod.ru/ ITpoekt "U3yuaem 6uosnoruro". Marepuanisl o BCeM
KPYIHBIM paszenaM ounosorud. HaydyHo-nonymnsipHsie 1 00pa3oBaTelibHbIC
ctaThu.CChUIKM HAa OMOJIOTUYECKHUE HHTEPHET-PECYPCHI.
http://center.fio.ru/method/subject.asp?id=10000811 CereBoe 00beqUHEHNE
METOAMCTOB. B moMomnib yunTento O1oaoruu
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=133
Karasnor o0pa3oBaTelbHbIX pECYpPCOB 110 OMOJIOTUN
http://www.learnbiology.ru/- BuptyansHoe oOydeHrue Onoioruu
http://school.holm.ru/predmet/bio/ - llIkonbHbIi Mup: buonorus. Katanor
00pa3oBaTeNbHBIX PECYPCOB IO OMOJIOTHH
http://catalog.alledu.ru/predmet/bio/ - Bce oOpazoBanue: buonorus. Katanor
CCBUIOK Ha oOpasoBarenbHbIe pecypchl UHTepHeTa no pasneny "buonorus"
http://www.history.ru/freebi.htm/ - becrutarasie oOy4arorue TporpaMmal Mo
ouonoruu
http://www.biolog188.narod.ru/. Caiit yuntens 6uomoruun A.Il. ITo3mHskoBa.
Y4eHuku HalayT 3/1€Ch HHGOPMAIIMIO K ypOKaM OHWOJIOTHH, OTBETHI HA HEKOTOPHIE
BOIIPOCHI KOHTPOJIbHBIX PabOT, KOHCTIEKTHI BCEX YPOKOB MO OMOJIOTHUH, a TAKKE
Jy4IlAE TOKJIAJIbl U TBOPUECKUE pabOThl. YUuTENeH MOXKET 3aMHTEPECOBATh
METOJINYECKUE PEKOMEHIAlNH, TNIAHUPOBAHUE YPOKOB 1O OMOJIOTUH, KOHCIIEKTHI, a
TaKKe MYJIbTUMEIUUHBIC Pa3pab0TKH YPOKOB, KOTOPHIE MOKHO CKayaTh C CaliTaB
JIEMO-BEPCHH, a €III€ U TOTOBBIE COOOIIEHUS IO UHTEPECHBIM BOMPOCaM OMOJIOTHH.
http://www.mon.gov.ru MUHHCTEPCTBO 0Opa30BaHuUs U HAYKH
http://www.probaege.edu.ru I[Topran Enunslii 3x3ameH




http://www.fipi.ru [Toptan ®UIN — OenepanbHblii HHCTUTYT NEAArOrMYECKUX
W3MEpPECHUN

http://edu.ru/index.php ®enepanpHbiii moptan «Poccuiickoe 0OpazoBaHue)

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbublii eHTp
TECTUPOBAHMUS.

http://www.pedsovet.org Becepoccuiickuii Untepuer-Ileacoser

www.km.ru/educftionhttp://www.virtulab.net BupTyaiabHas J1abopaTopus

http://school-collection.edu.ru enuHas KouIeKIus 1U(poBbIX 00pa3oBaTEIbHbIX
pecypcoB

www.bio.lseptember.ru - razeta «buonorusy - npuiIoKeHue K «1 ceHTIOpsI»

www.bio.nature.ru - Hay9YHbI€ HOBOCTH OHOJIOTHH

http://www.uchportal.ru — yuutenbckuid noprani

http://ru.wikipedia.org/— pa3paboTku ypoOKOB, MPe3EHTALIUH.

http://ru.wikipedia.org/ - cBoO0OHAS SHITUKIIONCIH,

http:/ /bio.1september.ru/ - 3neKTpoHHAs BepcHsl ra3eThl «buosorus»;

http://www.uchportal.ru — yuurenbckuii noptai (MeTonuueckue pa3pabOTKH st
YPOKOB OHOJIOTHH, IPE3EHTAIUN);

http://www.uroki.net — pa3pabOTKu YPOKOB, CIIEHAPHUH, KOHCIIEKTHI, TIOYPOYHOE
IJIAHUPOBAHUE;

http://bio.1september.ru/urok/ -Matepuansl K ypoKy.

http://ebio.ru/ - DneKTpOHHBIN YyueOHUK «bruoNIOrus.

DnexkTpoHHOE MpuiioxkeHue K yueOnuky Oomas 6uonorust 10-11 kimaccer aBT.

B.N.Cusornasos, U.b.Aradonosa, E.T. 3axaposa M.; Jlpoda, 2012
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