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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
ONpEENeHHs] MOAXO0J0B K (OPMHUPOBAHUIO COJACPNKAHUSA Yy4yeOHOro MpeaMmera
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/ieieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NpelCcTaBlIeHHEe O UelsIX, 00 oOuiei
cTpaTernd OOy4YeHHs, BOCIHMTAHUA M Pa3BUTHS OOYyYAIOIIMXCS CpeICTBaMU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHue [0 pa3iejaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuasia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOIMKM 0O0pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B mporpamme 1o OWONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpEeIMETHbIM U MPEIMETHBIM pe3ylbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolUXCsi MO OCBOCHHUIO COJEp KaHUs
OHOJOrMYECKOro 00pa30BaHUs.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTh HAa pa3BUTHE 3HAHWI, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0POBOM
oOpa3e >XKU3HM M OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[TosToMy Hapsay ¢ M3ydeHHEM OOIIEOHMOJIOTHYSCKUX TEOPHH, a TakKe 3HaAHUU O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUIUX B
HUX TIPOIIECCOB B MPOTPaMMe MO OMOJIOTMH YJEICHO BHHUMAHWE HCIIOH30BAHHIO
MOJTyYEHHBIX 3HAHWN B MMOBCEAHEBHOM JKU3HU ISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM 4HKcie: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIHUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS HKOJIOTUYECKU
IEJIECO00Pa3HOTO TOBEACHUS B OKpY)KAIOIIEH TNPUPOTHOM Cpene, aHamm3a
BJIMSTHUSL XO3SHUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOJHBIX U
UCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIATHON HAMpPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00ecIeueHus
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyaJlbHBIX 3ajau IKOJIHOTO OHOJOrHYEeCKOro
oOpa3oBaHus, KoTopas mpeanonaraetT (OpMUPOBaHHE Yy  OOyYarolIUXCS



CHOCOOHOCTH aJanTHpPOBAaTbCS K HW3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupsieT U 0000IIaeT 3HaHUS O JKUBOW Mpupoje, eé
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YU HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpuposl, (OPMUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, SKOJOTMYECKOTO MBIIIEHHS], IEHHOCTHOTO OTHOIIECHHS K )KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero o0pa3oBaHMsA, COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6monoruu obecreunBaeT yCiaoBUs Al POPMHUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeJHA3HAYEHHM Y4YEOHOTo MpeameTa
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUsT MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

OT10op conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPa3HOro0 MOJX0/ld, B COOTBETCTBHH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM zesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHWM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOoJIOrHYecKoro oopa3zoBaHusl.

CTpykTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B MPOTrpaMMe 110
OMOJIOTUM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPHUPOJBI, O €€ YPOBHEBOUM OpraHu3aiuu U
HBOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HAy4yHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«IBOIOIMS KUBON NPUPOJB), « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.

Llens m3yuenuss yueOHoro mpeamera «buosorus» Ha 06a30BOM YPOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHH



UCIIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JACHCTBUH B OTHOIIEHUH OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Joctikenue nenu u3ydeHusi yueOHoro npeamera «buosnorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OHMOJOTMYECKHX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIIUX OCHOBOU
Uit (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMSI, CTPOSHUU, MHOT000pa3unu U OCOOCHHOCTSIX MKUBBIX
CHCTEM PAa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIMINXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTHM HAy4YHBIX B3IJIS/I0B, HACH U TMOJAXOJOB K H3YUYCHHIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3aUY;

CTaHOBJEHHE Yy oOydarommxcs oOmed KyabTypbl, (YHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHUM 3HAHUW U OIbBITA, MOJIYYEHHBIX MPH
W3y4YEeHUU OUOJIOTHH;

dopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH IO3HAHHUS YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIIEHHUS K HEeW, COOII0OICHUS ATUYECKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOISAIIUM B
COCTaB NMpeaMeTHOM o0nacTh « ECTecTBEeHHO-HAy4YHbIE TPEIMETHI.

Jlst m3ydenusi 6Mojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoautcs 68 yacoB: B 10 kiacce — 34 daca (1 yac B Hegemo), B 11 ximacce — 34
yaca (1 yac B He/1eJ10).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpMUPOBAHHM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe€0IeHOTUYECKU ), OMOCEPHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.

depmentsl — Owuonormdyeckue Karanmmzatopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crneuuduanocts. KodepmenTtsl. Buramunsbl.
OTnanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W Toimcaxapuiibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOJOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOACHCTBUS
ujei 1 pakToB B HAYYHOM MTO3HAHUH. MeTOAbl N3YUCHUS KICTKH.

Knerka kak uenoctHas »xuBasg cucteMa. OOmMe TMpPU3HAKA KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KnerouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TITMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opraHouabl kietku: OIIC, anmmapar [Nonbmxu,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TuiacTua. Bunbr mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOWI0B KJIETKU. BriItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnenaen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «bruocunTes 0enka», «CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKybl
AT®», «CtpoeHue 3yKapuOTHUYECKOM KIETKW», «CTpOoeHuEe >KUBOTHON KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMnuas».



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOMIOICHUI, W3MEpPEHHUIl, HKCIEPUMEHTOB, MHKpPOIPENapaThl PAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Jlabopatopuass pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WK MEeTa0oJIU3M. ACCUMUIISIMS (TUTACTUYECKU OOMEH) H
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U DHEPrUU B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
¢orocunTeza. IpdekTuBHOCTH (HOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS KUZHU
Ha 3emiie. BaustHue ycioBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINEe OakTepuu. 3HAaUCHHE XEMOCHHTE3a IS
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTKe. PaciuernsieHue BellecTB, BbIIEICHHE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue u ero Buael. KucnopomHoe okucieHue, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Victopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiuta gyenoseka (BUY) — Bozoyaurens CITM/]a.
OOpatHast ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUI.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.



Tabmuupbr u cxembl: «Tunbel nmutanusy, «Metabomuzmy, «MUTOXOHAPHUIY,
«OHepreTnyeckuii oOMen», «Xjoporutacty, «Dotocuntes», «Ctpoenue JIHK,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Moaeb cTpykTypsl JJTHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u Mutos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTpUYHOTO
cuateda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumionaHBI W TAIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUS
OpPraHHU3MOB.

Henenne knetkn — muto3. Cragum murosa. lIpoueccel, nmpoucxomsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXKEHHUS: JEJIEHHE HaJBOE, II0YKOBAaHWE OJHO- M MHOT'OKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TosoBO€E pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MPOUCXOIAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUME CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBBIE JK€J€3bl: CEMEHHMKH U sSMYHUKU. OOpa3oBaHuE W pa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK M crepMaTo30uaoB. OMmIog0TBOPEHHE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisiuusi, opraHorere3. IloctamOpuonanbHOe paszButue. TUIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HemnpsMoe (IMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbHI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOZICTBa.

Poct m pasButne pacreHuil. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHU, CTaIUH PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiiHOE
OIUIOZIOTBOPEHUE Yy LIBETKOBBIX pACTEHUI», «BerertaTuBHOE pa3MHOXXEHHE



pacteHui», «Jlenenne xkineTku Oaktepuity, «CTpOeHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kierounsiii uukny, «Pemmukamus JHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsMoe pazBuTHe», «l'ameToreHes3 y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBaHue: MUKPOCKOTI, MUKPOTpENapaTsl «CriepMaTo30ubl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKa MJeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MarHuTHAas MOJEb-alIuIMKauus <«/leieHue KIEeTKW», MOJIEIb
JHK, monens metadazHoi XpoOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTopHass pabora Ne 3. «HaOmiomeHne MuTO3a B KJIETKaX KOHYMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxX).

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTnKU. Mctopus pa3BuThs TeHETUKH. Poib nuTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa pocCHUUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. METOJbl TEHETUKU (TUOPHUAOIOTHUECKUMI,
LHATOT€HETUYECKUH, MOJEKYISIPHO-TCHETUYECKHT). (OCHOBHBIE T€HETHYECKHE
noHATHSA. ['eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yEeMasl B CXEMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAaHOBJIECHHBIE . MeHemem.
MonorubpuiHoe CKpenBaHue. 3akoH eAuHOooOpasusi TUOpPUIOB MEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unoresa yuctotel ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHeTueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHATM3UPYIOLIETO CKPEITMBAHNUS
JUTSI OTIPEICIICHUSI TEHOTHUIIA OCOOH.

CuernienHoe HacneioBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T'€HOB. HapylieHne cuenyieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCcKue KapThl.

['eHeTuka mosia. XpoMOCOMHOE OMNpeAesIeHUE Moja. AyTOCOMBI U IMOJIOBBIE
XpoMocOoMBI. ['omorametrHele M rereporaMeTHeie OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS! U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(UKAIIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl M BapuallMOHHAs KPUBAS.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKas, HU3MEHUHUBOCTh. KoMOMHATHBHAs
W3MEHYMBOCTh. Mei03 W TMOJOBOM TMPOIECC — OCHOBA KOMOWHATHBHOU



U3MEHYMBOCTU. MyTanimoHHast u3MeHYUBOCTh. Kiaccudukaus MyTauuii: reHHbIE,
XpOMOCOMHbBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTauuid. MytareHHbIe (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacieIcTBeHHOM n3MeHunBoctu H. M. BaBunosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONPENICIICHNE r€HOTUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: T'€HHbIE OO0JIE3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue u reHeparuBHble MyTanuu. CTBOJOBbIE KIEeTKH. [IpuHOMIBI
3I0pOBOTO 00pasa KM3HH, TUATHOCTUKU, MPO(PUIAKTUKY U JICUCHHUS TeHETHIECKUX
Oone3Heil. MenuKo-TeHEeTHYECKOEe KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIULIUHCKON
TEHETUKHU B MIPEIOTBPALLECHUH U JICUEHUU T€HETUUECKUX 3a00JIEBaHNI YEJIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmunpt u cxeMbl:  «MOHOrMOpPHIIHOE  CKpELIMBAaHUE U €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHWS M €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpelluMBaHHEY,
«uTomoruyeckue OCHOBBI JTUTUOPUIHOTO CKpEILLUBAHUAY, «Meiio3y,
«B3auMmoneicTBHE aJUIeNIBHBIX TI'E€HOB», «l'eHeTMdeckue KapTel pacTEHUH,
JKUBOTHBIX W YEJOBEKa», «l'eHeTnka moiya», «3aKOHOMEPHOCTH HAacJIeIOBaHUS,
CLEIUICHHOTO0 ¢ mojom», «KapuoTurel 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHUYHMBOCTHY», «Moau(puKalMOHHAas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «l'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTH.

OobopyznoBanue: MoJenu-anuMKaun  «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Hemonmunoe momuHupoBaHuey, «Jurnbpumnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKOI M MHKpompenapaT «Jlpo3zopuna» (Hopma, MyTauuu
(bopMBI KPBUIBEB U OKPACKH Telia), repoapuid «I'opox moceBHOM.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBaHUS Y APO30(MIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30(uiabl Ha TOTOBBIX
MUKpOIpenaparax».

[Tpaktnueckast padora Ne 2. «CocraBieHHE€ M aHaJIU3 POAOCIOBHBIX
YEJIOBEK.

Tema 7. Cenexknusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
Yuenue H. W. BaBumoBa 0 T1eHTpax TMPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHUM. LIeHTpbl MPOUCXOKICHUSI JOMAIITHUX KUBOTHBIX. CopT,
OpO/1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBbI M MHAUBUAYAIbHBINA OTOOPHI B
CEJICKUMU pPACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. biIu3kopoAcTBEHHOE
cKkpemuBanue — WHOpuAWHT. Ywucras nuHusA. CKpemuBaHWE YHCTHIX JUHUH.
['ereposuc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIMHT.
Otpanéunas rtulOpuausanus M €€ ycnexu. VCKycCTBEHHbIM MyTareHes H
MOJYYEHHUE TOJUILUIONJIOB. JIOCTMKEHHSI CENEKIMU PpACTCHHM, >KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHoOrug Kak OTpacib MPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOunantHo JIHK wu Tpancrennnix opranuszmoB. Kierounas
uHxeHepus. Kiietounble KyapTypbl. MUKpPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiionupoBanre BBICOKONPOIYKTUBHBIX —CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okojornyeckue W 3tudeckue  npodmembl. MO  —  reHeruuecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabnuupl 1 cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopospl ToMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHumiiy, «Otnanénnas ruopuauzanusy, «PadoTel akanemuka M. @. MiBaHoBay,
«Ilomummongus», «OOBEKTH OHOTEXHONOTHUN», «KieTouHnele KyJabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUI0JI0OB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHmi, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

Okckypceust «OCHOBHBIE METOJIBI M JOCTHKECHUS CEJIEKIMUM PACTCHUW U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaToOpUio
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBoIIOLIMOHHAA OHOJIOTHS.

[IpennochUlki BO3HMKHOBEHHUSI HBOJIOIMOHHOW TEOPHUHU. OBOJIIOLIMOHHAA
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.



CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHMYECKON JIETOMHMCH, MEPEXOAHbIE (POPMBIL.
buoreorpadudeckue: cxoncTso u paznuuue ¢payH u (GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYJVMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y BCEX
OpTaHU3MOB.

OomonnoHHass Teopuss Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHUJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS W3MEHUYNBOCTB,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

Muxkpossosrorus. [lomymnsanus kak eAMHUIA BUAA U SBOIIOLNN.

JIBrokymne cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalluOHHBINA
npoluecc U KOMOWHATHBHAs W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI M Apeud
reHoB. M30s1us 1 MUTpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomouud. DopMbl
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoOneHHOCTh OpraHU3MOB Kak pe3ynbTaT 3BoMoLUU. [Ipumepsr
IPUCIIOCOOJIEHHUI Y OpraHu3MoB. ApoMop(h03bl U UAHOATANTALUH.

Bun wu BugooOpazoBanume. Kpurepunm Buga. OcHOBHbIE  (QOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

Makpossomonust.  PopMbl  3BOTIOLUMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHas1, napasuiesibHas. HeoOpatuMocTh 3BONMIOLUU.

[IpoucxoxkaeHne OT HEeCNEeUMaNIN3UPOBAaHHBIX MpenkoB. lIporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCTpauu:

[Toptpetsr: K. JIunueun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepuos.

Tabnuupl u cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emie», «3apoablin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyiecTBoBanne», «EctecTBeHHbI 0TOOPY», «MHOro0oOpasue COpTOB PACTCHUIDY,
«MHoroo6pasue  mopoA  KUBOTHBIXY, «lTonynsauumy»,  «MyranuoHHas
U3MEHYHUBOCTH», «Apomopdo3by, «Ununoamantaumu», «OO0mas aereHepauus,
«/IBmkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BU000PAa30BAHUE.

OOopyioBaHuE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U ceMsiH, KosuieKiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y



KUBOTHBIX», MOJIeTb «OCHOBHbBIC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpO€HHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckass kapTa wmwupa, KouieKIus «DOpMBI COXpaHHOCTHU
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenb ammmkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKponpemnapat «Jlpo3odunay (Hopma, MyTtanuu (OpMbI KPBLILEB U
OKpPACKH TeNa).

JlaGopaTopHble U NpaKTHYECKHE Pa0OThI:

JlabopaTtopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

JlabGopaTtopHas pabdota Ne 2. «Onucanue mpucrmocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHaydHble TPEACTABICHHUS O 3apOXKICHUM >KU3HU. HayudHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcuepMmus. XHUMHYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIBHOE NTOATBEPKACHNE XUMUUECKON 3BOIIOIMA. HavyanbHble dTarbl
ouonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xxu3Hun Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
nporepo3oiickas dpbl. [laneosoiickass spa u €€ MepuoAbl: KEMOPHUICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKUHU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTUKa KJIMMaTa U reoJornyeckux mporueccoB. OCHOBHBIE ITaIlbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [TosiBJIEHME, pacliBET U BBIMUPAHUE TPYMI )KMUBBIX OPraHU3MOB.

CucrteMa OpraHM4YecKOTO MHpa KakK OTpaxkeHue 3BoJronuu. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUA KaK Hayka. Pa3Butre mpeacTaBiIeHU O
IPOUCXOXKJIEHUN YeloBeka. Meroasl H3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuibsl  (pakropsl) — aHTpomoreHe3a.  HacneactBeHHas
W3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBIH 00pa3 JKH3HH,
W3TOTOBJICHUE OPYJIUI TpyAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTAIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonNUTEKH, UenoBek
yMenbld, YemoBek npsaMoxoadlui, YermoBek HeaHIEpTAIbCKUHM, YenoBek
pasyMHbIi. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAHMS, 00JIaCcTb
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.



Yenoseueckue pacel. OCHOBHbIE  OONbIIME  pachl:  €BPONEOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAIbHASs]),  MOHTOJOUIHAsS
(a3maTtcko-amepukaHckas).  UepTel ~ MPHUCIOCOOJICHHOCTH  TMPEACTABHUTENCH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpauM:

[Toptpets: ®. Peau, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHue CoHEUHOM cucTeMbl», «Pa3BuTue
opraHudeckoro Mupay», «PacturenpHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kinertka», «CoOBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJIOBEKOOOPAa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MAJCOHTOJOTMYECKHMX HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «/IpeBHeimme ironw», «/pesBHue moam», «Ilepble
COBPEMEHHBIE JIIOU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, NMUTEKAHTPONA, HEAHJEPTAJblla, KPOMAHBOHIIA), CIETKU WU
U300pakKeHHsl KaMEHHBIX OpYAMH MEpBOOBITHOTO YeJIOBEeKa (KAMHH-YOMIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas TaOiuia, KouleKuus «DopMel
COXPaHHOCTH UCKOITAEMbIX )KMBOTHBIX M PACTEHUI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[TpakTnueckast pabora Ne 1. «/3yueHne nckonaemMbIx OCTaTKOB PacTeHUN U
YKUBOTHBIX B KOJUICKIHSX).

DKCKypcusl «IBOJIIOIUS OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4d ¥ pa3zeibl 3KOJOTHH. MeTObl IKOIOTUYECKUX
UCCJIETOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abuoTuyeckue, OMOTHYECKHME M aHTpOIOreHHble. JleficTBHE SKOJIOrMYeCcKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckre puTMBL.

buotnueckue  dakropel.  Bumsl = OMOTMYECKMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHLHUs, XUIIHUYECTBO, CUMOMNO03 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHue OWOTHYECKUX B3aUMOJEHCTBHUI JUIsl CYIIECTBOBAHUS
OpPTraHMU3MOB B MIPUPOAHBIX COOOIIECTBAX.



OKOJOTMYECKHE XapaKTepUCTHKH mnomyisiuuu. (OCHOBHBIE TOKa3aTelu
HOMYJSALMHA: YUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT,
murpanus. JJnHaMuka YMCcIeHHOCTH TOMYJIALNU U €€ PeryIIsIIys.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponusie 30Hb1 3emun», «Cpeasl oOUTaHUSA
opranu3moBy», «®Dotonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUU HHPY30puu-Ty(penbkuy, «IlumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonoruyeckrne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH NMOMYJISIUNA Pa3HbIX BUIOB
pacTeHU».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DKkojioruyeckue cuctembl (9kocucteMbl). lloHsitTue 00 »sKocucTeME U
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOAYICHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIrUU B HIKOCHCTEME.
Tpoduueckue (muiEeBbIe) YPOBHU OKOCUCTEMBI. [luiieBbie 1eMU U CETH.
OcCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MNPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCIEHHOCTH, Ouomacchl. CBOICTBA HKOCHUCTEM:
YCTOWYHBOCTD, CAaMOpETysnusi, pazsutue. CyKieccus.

[TpuponHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMAa XBOMHOIO
WJIA LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0ampHON JKOCHCTeMBbl. J[MHamudeckoe paBHOBecHWe M oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPONOTEHHbIE U3MEHEHUs B Obrocdepe.
['1oGanbHbBIE IKOIOTHYECKUE TTPOOIIEMBI.



CocyiiecTBoBaHMe PUPOJIBI U YeJI0BEYECTBA. Coxpanenue
O61opa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHATBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMH M MX HCHOJIb30BaHuE. JlocTmxkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JeMoHCcCTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabmumpl u cxembl: «llumeBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«I[Ipupoansie coobmecTBa», «llenn nuTaHus», «IKoOJOTHMYECKas NHpPaMUIay,
«buocpepa n yenoek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jeca», « IKOCUCTEMA
XBOWHOTro Jjeca», «buoueHo3 Bogoéma», «ArponeHo3», «lIpumepHsie
AHTPONIOTEHHBIC  BO3JECWCTBHAS HAa  IpUPOAY», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsi3HEHHsI BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHEHIIass coCTaBISIOIIAs
ouocheps», «PakTopsl Aerpagauuu nousy, «llapHukossiii 3¢ dekr», «DakTops
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrypa Ouocdepb»,
«Pacnpoctpanenne xu3HHU B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: MoJenb-anmuivkanus « Tunuunaele OHOLIEHO3bI», TepOapuii
«PacturenbHble coobmiecTBa», Komiekuuu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
KUBOTHBIX, MPUHAJICKAIINE K PAa3HBIM 3KOJOTMYECKUM TIPYIIaM OJHOTO BH[A,
Kpacnas knura Poccuiickoit ®enepannu, H300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHUi U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTHUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IIPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’XaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JICITEILHOCTH B MPOLIECCE Peaan3allii OCHOBHBIX HalpaBIICHUU
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMHU YOCKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, UYyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTMM B IIO3HAHWM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAMUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUI;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, POPMHUPOBAHMS KYJbTYPbI 30POBbS H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIUEK (YHOTpPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OIICHKM HX BO3MOXHBIX TIOCTEACTBHNA IS
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWil  TMOBEACHHS B IMPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE SKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHMU JJIsI COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIHHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM T'PaMOTHOCTU oOydarommxcs, GopMupyeMoi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME LIEHHOCTU HAYYHOH JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeUu(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHWSI M  YHUBEpCaJbHble y4eOHblE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHSA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIT0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBsICHEHUs (DAKTOB U SIBIICHUMN
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEIIeHHs, HaXOIUTh apTyMEHTHl MJIsi J0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAcTloO3HAaBaHWS W 3aATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsaTUBHbIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pEIICHHS NpodieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTh KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHHUs Nporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YUYEOHBIX CHUTYallUSX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIHU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1ay4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE MOJYyYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJIyYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs JJIsl MpelCKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHbIE COOOIIEHHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYLEHThI, I[Ied  IUTaHU,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, uepengoBaHusi TiaBHBIX HampaBlIeHUA U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBICHUI, OpraHu3aius U MNpOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIC 3HAHUS ISl OOBACHEHHS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpese, TMOHUMaHUE HEOOXOIMMOCTH WCIOJIB30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6MOJIOTHYECKYI0 UHPOPMAIIUIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
P 1 1
SSEPBHOE BpeMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4



https://m.edsoo.ru/7f41c292
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

OI'IC «Mos uikomay

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET:

bubimoreka [IOK; Poccwuiickas snexkrponHas mikoja (resh.edu.ru);
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