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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMMmbl MO OHUOJOTUHM TEOPETHUYECKYI0 OCHOBY MJIs
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJOXKEHHUS 00 OOIIMX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero o6pasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUSI O
cnenuuke OMOIOruH, €€ 3HaAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMS YeloBeueckoro obmiectBa. CorjiacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieNIEHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[IporpaMmma 1o Ouosoruu AaéT MpeaCTaBICHHE O IeNAx, 00 oOmen
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mnpeamera «buosorus», omnpenenseT o00s3aTelbHOE NPEIMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue IO0 pasiejaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIbLHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nporpaMmme 1o OuOJIOTMH TakXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyduenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NEeSATEIbHOCTH/Y4eOHbIX JEHCTBUI OOydaroluxcsi MO OCBOCHHUIO COJEp KaHUsA
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GopMUPOBAaHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUpOIHON cpene.
[ToaTOMy Hapsay ¢ M3ydeHHEM OOIIEOMOIOTHUECKUX TEOpUHM, a TakXKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIMX B
HUX TPOILIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUM 4Yesl0oBEeKa, MEIMKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUA B OKpY)KaloOIIeW NPUPOJHOW cpene, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUA K MPUKIAJHOW HATPaBIECHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 00eCTIeUeHUs
YCIIOBUM ISl pEUICHUS] OJJHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO



oOpa3zoBaHus, KoTopas mpennonaraer (opMuUpoBaHHEe Yy  OOydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K U3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpA, pacIUpsieT U 000OLIaeT 3HAHUS O KUBOW Mpupone, e
OTJIMYUTENbHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIOBHUSI  JJIs: TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTUYECKOTO MBIIJIEHHUS, ICHHOCTHOTO OTHOIIEHUS K dKUBOU MPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUSl UMEET TaKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  oomero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaromuxcs. M3ydyenne Ononsorun odecnednBaeT yciuoBHs Uil (hOPMUPOBAHMS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX U  WH(MOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpPENENEeHUs IMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IO
OHMOJIOTHH.

Ot60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KYyJIbTYpOCOOOpPA3HOrO MOJX0Jla, B COOTBETCTBHH C
KOTOPBIM OOy4arouiuecsi JOJDKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAUYMMBIC [IJIsi
dbopmupoBaHus OOIIEH KyJIbTYphI, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TNpaKTUUYECKou aesTeapbHOCTH. Oco0oe MeCTO B ATOM CHUCTeME 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'yMaHM3aIluU
OMOJIOrMYecKOro o0pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpX)aHUSA Y4YeOHOro MaTepualia B IpOrpamMme Io
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUM 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro nmpenmera «bromorus»
BBIJICJICHBI CIIEIYIOIIUE COJep KaTeNbHble JIMHUU: «buonorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4ecKOro MHpay,
«OBOJIOLUS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

[lenr usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU



OpraHu3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHH
WCIIOJIb30BaTh ATH 3HAHMS /U TPAMOTHBIX JEUCTBUI B OTHOLIEHWU OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METOJIaX HAy4YHOTO MO3HAHMSI, CTPOSHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHM3AINH, BBIIAOIINXCA OTKPBITUSAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHald3a JAaHHBIX O MyTAX Pa3BUTHUS B
OWOJIOTMY HAyYHBIX B3IVIBIIOB, WACH M TOIXOI0B K W3YYCHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydJarommxcst oOmeil KyJnbTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLEHUBATDH SIBIICHUS OKPY>KAIOIIETO
MHpa JKHBOW MPHUPOILI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
W3y4YEeHUU OUOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JIESITEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTHI;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOM
IPUPOABI, HEOOXOAUMOCTU OEPEKHOIO OTHOILIECHHUS K HEH, COOTIOEHUS STHUECKHUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUI CBOEH JIEATEIBLHOCTH MO0 OTHOIICHUIO K OKPYKAFOIIEH Ccpelie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpas3oBaHusi «buonorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOMISIIAM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlnst m3ydenusi 6uoaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 yac B He/IeJ10).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonoruss kak Hayka. CBsi3p OHMOJIOTMM C OOIIECTBEHHBIMU, TEXHHUYECKUMH H JIPYTHMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKOM U mpaBoM. Ponb Ouomoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CrucreMa OMOJ0rHUYecKUX HayK.
MeTtoapl TO3HaHMS KUBOW HpUpOAbl (HAOMIOAEHHE, SKCIEPUMEHT, ONHCAHHE, H3MEpEeHHUeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Ipaktuyeckas pabdora Ne 1. «Mcnonp3oBaHME pPA3IUYHBIX METONOB TMPU HM3YYCHUU
OHOJOTHYECKIX OOBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXKussie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ononoruu. OTIu4re KUBBIX CHCTEM OT
HEOPraHUYECKON PUPOIBI.

CaoiicTBa OmocucTeM M MX pa3zHooOpasue. YPOBHU OpraHu3alvdyd OMOCHCTEM: MOJEKYJSPHBIH,
KJICTOYHBIA,  TKAHEBbI,  OpPraHU3MEHHBIH,  MOMYJIALMOHHO-BUIOBOW,  3KOCHCTEMHBIN
(OuoreoneHOTHYECKUIT), OHOChHEPHBIN.

JdemMoHcTpaumMu:

Tabmuie! 1 cxeMbl: «OCHOBHBIC TPU3HAKY KU3HUY, «YPOBHHU OpraHU3aIllUH KUBON TPUPOIBIY.
Ob6opynosanue: moaens Monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XMMHUECKHUE FIEMEHThI: MAKPOAJIEMEHThI, MUKpPO3JIeMEHTHI. Bosia
U MUHEpaIbHbIC BEIIECTBA.

OYHKIMH BOJbI U MUHEPATbHBIX BelllecTB B KieTke. [logaepxanue ocMoTudeckoro 0ananca.
benku. CocraB u crpoeHue OenkoB. AMHUHOKHMCIOTHI — MOHOMeEpHI OenkoB. HesameHumbie u
3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIN OENKOB.

®epMeHThl — Ouonornyeckue KaranuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIN IEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. Otmiauuus  ¢(EepMEHTOB  OT
HEOPraHMYECKUX KaTaJINn3aTOPOB.

VYrneBoasl: MOHOcaxapuIbl (TJIOKO3a, pubo3a M JAe30kcupubo3a), Aucaxapuabl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUU
YIJIEBOJIOB.

Jlunuaer: Tpuraunepuasl, Gochonunuasl, crepouasl. ['uapodunbHO-THAPOGOOHBIE CBOWCTBA.
buonornueckue ¢pynkuuu nunuaoB. CpaBHEHHE YIIIeBOJIOB, OEIKOB M JUMHJIOB KaK UCTOYHUKOB
DHEPIHH.

Hyxnennoseie kucnorsl: JJHK u PHK. HyknmeoTtuablr — MOHOMEpBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢dynxunuum PHK. Buner PHK. AT®: ctpoenue u
byHKINN.

[lutonorus — Hayka o kjerke. KierouHast Teopusi — mpumep B3aMMOAEHCTBUS uaeH U (HakToB B
HayYHOM IMO3HAaHUU. MeTo/1bl U3y4eHUS KIETKH.

Knerka kak nenmoctHas kuBas cucreMa. OOlue NpU3HAKU KJIETOK: 3aMKHYTash Hapy)KHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuii anmapar, CuCTeMa CUHTe3a Oelka.



Tumbl  KJIETOK:  JyKapHOTHYecKas W mpokapuoTuuyeckas. (OcoOEHHOCTH  CTPOEHUS
MIPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTIIMYHS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAs CTEHKAa, TIJIMKOKAIMKC, WX (QYHKIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa M (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUlbl. [IponcxoxaeHue MHUTOXOHIAPUM W IJIACTHA.
Bunast mitactun. HememOpanHbie OpraHOU/IbI KJIETKU: pUOOCOMBI, KJIETOUHBIN IIEHTp, HEHTPHOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BritoueHusl.

SAnapo — perynaropHblii neHTp kieTku. CTpoeHue siapa: siaepHas 000J04Ka, KapuoIlula3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetni: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneitnen, P. Bupxos, . Yorcon, ®. Kpuk,
M. VYunkunc, P. ®panxiaun, K. M. bap.

Huarpammsbl: «PacnpenesieHue XUMUYECKUX AJIEMEHTOB B HEXMBOMW Mpupoae», «Pacnpenenenue
XUMHUUYECKHX 3JIEMEHTOB B KUBOM MPUPOEN.

Tabmune! u cxemsl: «llepuoanueckas Tabiua XUMHYECKHUX AJIEMEHTOBY, «CTpOSHHE MOJIEKYJIbI
Boab», «buocunTes Oenka», «CrTpoeHue wmomekynsl Oenkay, «CtpoeHue depmeHTaY,
«Hyxkneunossie kucnotel. JJHK», «Ctpoenue monekynsl AT®y», «CTpoeHrne 3yKapuoTUUeCKOM
KieTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».
O6opynoBaHue: CBETOBOM MHUKPOCKOI, 0OOpyIOBaHUE JJis MPOBEIEHUs HaOII0/ICHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopnas padora Ne 1. «M3ydyeHne KaTaaTUTHUYECKONH aKTUBHOCTU ()epMEHTOB (Ha MpUMepe
aMUJIa3bl WIM KaTanxas3bl)y.

JlabopaTtopHnast pabota Ne 2. «3yueHue CTpOoeHHs KJIETOK PACTEHH, )KUBOTHBIX U OaKTepUil MO/
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u ux ONHUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BewiecTB, WM MeTaOOINU3M. AcCUMMWISLIMS (TUIACTUYECKHI OOMEH) M AMCCUMMIISIUS
(oHepreTuyeckuii oOMeH) — JB€ CTOPOHBI €IMHOTO Ipolecca MeradbonuszMa. Ponb 3akoHOB
COXpaHEHHMsI BELIECTB ¥ SHEPTHH B IOHUMAaHUN METa00IM3Ma.

Tumnbr oOMeHa BemecTB: aBTOTpO(dHBIN 1 rerepoTpodHbIil. Ponb ¢pepmMeHTOB B 00MEHe BelecTB
Y TIPEBPAIIECHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TeMHoBas (a3bl  QorocuHTe3a. Peakumm  QorocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMocuHTEe3. XeMOCUHTE3UpYIole OakTepun. 3HaUeHHE XeMOCUHTE3a JUTsl )KU3HU Ha 3eMIIe.
OHepreTuyeckuii oOMeH B KieTke. PaciuernsieHue BeIIecTB, BbIIEICHHE U aKKyMYJIHMpPOBaHUE
SHEPTUM B KJIETKE. OTambl dHEpreTuueckoro odOmeHa. [nmkonms. bpokeHune u €ro BUIBI.
Kucnoponnoe okucienue, WM KiIeToyHoe abixaHue. OkuciaurenbHoe (pochopuiupoBaHue.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

Peakuuu marpuynoro cunresa. I'enernueckast nnpopmanus u JIHK. Peanuzanus renetrndeckoit
uH(popMallu B KJeTKe. ['eHeTH4ecKuil Kol M ero cBoicTBa. TpaHCKpUILUS — MaTpUYHBIN
cuare3 PHK. Tpaucmsamus — Ouocunre3 Oenka. Otambl  TpaHcmsuud. KonupoBaHue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.



Hexnerounsie ¢opmbl sxu3nn — Bupycsl. Mcropus otkpeitus BupycoB (. M. MBaHOoBCcKuit).
Oco0CHHOCTH CTPOCHMsI W >KM3HEHHOTO IMKJa BUPYCOB. bakrtepuodaru. bome3nu pacreHuid,
KUBOTHBIX M YEJIOBEKAa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHonedunura genoseka (BUY) —
Bo30yautens CIIM/la. OOpaTHas TpaHCKpumIus, peBepraza M HHTerpasa. lIpodumnakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemMoHcTpaumuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuner U cxembl: «Tumnbel nutanusy, «Metabomuszm», «MUTOXOHIPHUSY, «IHEPTETUICCKUN
obMen», «Xmoporutacty», «Dotocunte3y, «Ctpoenue JJHK», «Ctpoenne u GpyHKIMOHMpOBAaHUE
reHa», «CuHTte3 Oenkay, «l'eHeTmueckuii komy», «Bupycw», «bakrepuodarn», «CtpoeHue u
»ku3HeHHbIH ki Bupyca CITM/{a, 6akrepuodaray, «Pemmukamms JJHK».

Oo6opynosanue: Monenu-anmuinkanun «Y asoenne JJHK u Tpanckpumiusy, «buocunres Oenkay,
«CTtpoeHue KIeTKkn», Moaenb cTpykrypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii 1MKJI, WM SKU3HCHHBIH 1Mk KieTku. HMHATepdasza um  mmro3. Ilporeccsr,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cunte3a JIHK. Crpoenme
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoTHUIl. JMIMIOMIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Jenenue xierkn — muto3. Craguu muto3a. lIporecchl, mpoucxoasiiue Ha pasHbIX CTaJAMIX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMbl pa3MHOKEHHUS OPraHU3MOB: O€cCIoioe W MOJ0BOE. Buabl 6ecrosioro pa3MHOXKEHUS:
JICJICHNE HAaJ/IBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETaTHUBHOE
pa3MHOxeHue. IckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.
[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO.

Meiioz. Ctaguu meiiosza. [Ipoueccel, npoucxoasimuye Ha ctaausax menosa. [loBenenue xpomocoM
B Mero3e. KpoccuHrosep. bruosornueckuil CMbICI M 3HAYEHUE MEH03a.

['amerorenes — mpouecc oOpa3oBaHMs MOJOBBIX KJIETOK Y JKMBOTHBIX. [loJOBBIE >Kemne3bl:
CEMEHHHUKHU M sSM4HUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AleKIeTka) — crepmaroreHe3 U oBoreHed. (OCOOEHHOCTH CTpPOEHHs SHLEKIETOK MU
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WnauBuayanbHoe pa3BUTHE (OHTOr€HE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). JTambl
AMOPHOHATIEHOTO PAa3BUTHSI Y TO3BOHOYHBIX )KMBOTHBIX: JPOOJIEHUE, TaCTPYIISIMS, OPraHOTeHE3.
[ToctamOproHanbHOE pa3BUTHE. THIMBI MOCTIMOPHOHAIBHOTO PA3BUTHA: NPSMOE, HENpsIMOe
(uumHoYHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BHIBATH
BPOKJIEHHBIE YPOICTBA.

Poct m pasButue pacreHuil. OHTOT€HE3 ILBETKOBOTO PACTEHMs: CTPOCHHME CEMEHM, CTaJuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumpl u cxembl: «DOpMBI Pa3MHOKEHUSI OpPTraHU3MOBY», «J[BOWHOE OITIOMOTBOPEHHUE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHHil», «JleneHue KIeTKH
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIETOUHBIN UK,
«Pemmukanua JTHK», «Mutos», «Meio3», «IIpsamoe n Henpsimoe pa3ButHe», «l'ameTorenes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIEC CTAIUN OHTOTEHE3A).

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparbl  «CrepMaTo30Uibl  MJIEKOIMUTAIOIIETOY,
«Siueknerka miekonurtarouiero», «KapuoknHe3 B KIETKaX KOpelIka JyKa», MarHuTHas
Moieb-anrukanus «/lenenue knetkny», moaens JJHK, Mogens meTadazHoil XpoMOCOMBI.
JlaGopaTopHble U NpaKkTH4YecKue padoThbi:



Jlaboparopuas pabora Ne 3. «HaOmiomeHue MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlabopatopnass pabora Ne 4. «V3yueHne CTpOEHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HaciieicTBEHHOCTb M H3MEHYNBOCTH OPTaHU3MOB.

[Tpenmert u 3agauu reHetuku. Victopusi pa3Butus reHeTUKU. Posb IUTOIOTHMN U SMOPUOIIOTUH B
CTaHOBJICHUM TEHETUKU. Bkiag poccuiickux M 3apyOekHBIX YUYEHBIX B pPa3BUTHE T€HETUKH.
Metonbl TeHETHKH (TUOPUIOIOTUYSCKUH, IMMUTOTCHETUYCCKUI, MOJEKYISIPHO-TCHETHUECKUN).
OCHOBHbBIE TEHETHMYECKHE TOHATHS. ['eHeThyeckass CHMBOJIMKA, HCIOJb3yeMas B CXeMax
CKpEIIMBaHUM.

3aKOHOMEPHOCTH Hacle[AOBaHUs MPHU3HAKOB, ycTaHOBiIeHHbIe . Mennenem. MonorubpumaHoe
CKpeIUBaHue. 3aKOH eIMHO00pa3us THOPUIOB MIEPBOro MOKOJIeHUS. [IpaBiiio JOMUHUPOBAHUS.
3aKkoH pacieryieHus npusHakoB. [umore3a uwcrorel ramer. IlomHoe U HemoyiHOE
JIOMUHUPOBAHUE.

JuruGpunnoe CKpELIMBaHUE. 3akOH  HE3aBHUCHMMOIO  HACIEJOBaHUS  IPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JAUTHOPUAHOTO CKPEHIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBAaHUE.
Hcnonbp3oBaHne aHATU3UPYIOMIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.
CuernneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuenjeHHOMY HaclleJJOBaHHIO
reHoB. HapymieHue crienyienus TeHOB B pe3yJibTaTe KpOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCcKue KapThl.

I'enetnka moma. XpoMOCOMHOE ONpeIeNeHUE Ioja. AYTOCOMBI W TIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3MeHunBOCTh. BHIbl M3MEHYMBOCTH: HEHACIEACTBEHHAsT W HAcCIEACTBEHHasd. Ponb cpensl B
HEHACJICACTBEHHON HW3MEHYMBOCTH. XAapaKTEPUCTHKA MOIU(DUKAITMOHHOM H3MEHUYHUBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.
HacnencrBennas, uiay reHOTUIIHYECKas, M3MESHUNBOCTE. KoMOMHATHBHAS N3MEHYHUBOCTEL. Melio3
U TIOJIOBOHM TMPOIECC — OCHOBAa KOMOMHATHBHOW M3MEHYMBOCTH. MyTallmoHHasi ©3MEHYHUBOCTb.
Knaccudukanus Mmyranuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MYyTallUU.
Myrarennbie (GpakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HAacIeACTBEHHON n3menunBocta H. U.
Basuosa.

BuesanepHas HacaeACTBEHHOCTh U U3MEHYHUBOCT.

I'enetnka wuyenoBeka. Kapuotun 4denoBeka. OCHOBHbIE METOJbl TE€HETHKM YEJIOBEKa:
TeHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpe/elieHHe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHHE,
TEHOTHUIUPOBaHKHE, B ToM uyucie ¢ nomomipio [1I[P-ananmmu3za. HacnencrBenHsie 3aboseBaHus
YyeNnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEICTBEHHOW MpeapacroiioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue ¥ TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA H JICYCHHUS T€HETHYECKHUX
Oose3Heil. MenuKo-rTeHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUYECHHWE MEIAUITMHCKOW TEHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JIEBaHHI YeTIOBEKA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pusz, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuip! u cxembl: «KMOHOTHOPHAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHUECKasi OCHOBAY, «3aKOH
pacIIerUIeHusT U ero IUTOTeHeTHYeCKas OCHOBa», «3aKOH YHCTOTBHI rameTy, «lurubpumnoe
ckpemuBanue», «lluronoruueckue OCHOBBI AWTHOPUTHOTO CKpEIIUBAaHUS», «Meiio3y,
«B3anMojielicTBUE aJUIebHBIX TE€HOBY», «l'€HeTHYecKue KapThl PACTEHHUM, J>KUBOTHBIX U



qyenoBeka», «l'eHeTnka mnoina», «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CLEIUIEHHOTO C IIOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCThY, «HacnenoBanmue pesyc-akropay, «['eHeTnka rpymnm KpoBu», «MyTannoHHas
M3MEHUYUBOCTbY.

Ob6opynoBanue:  Moxaenu-aniuimkanun — «MoHorubpuaHoe — ckpemmuBaHue», «HemnomHoe
JOMHUHHpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «/{po3oduna» (Hopma, myrauuu Gopmbl KpbUILEB U OKPACKU Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopuass pabora Ne 6. «M3ydenme MOIU(HUKAITMOHHOW W3MEHUHUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 myTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax».
[TpakTuueckas padota Ne 2. «CocraBieHue U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TIPOIIECC. 3apOXKJEHUE CENeKIMU W nomectukanus. Yuenne H. W.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpa3us KyJIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, OO, IITAMM.

CoBpemMeHHbIE METONbI celeKUuu. MaccoBblil M HMHIMBUIYaldbHBIH OTOOpPHl B CEJIEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpEIMBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JMHUK. ['ereposuc, wim ruOpuaHas CHIIA.
Hepoacteennoe ckpemuBanue — ayTopuaur. OtnanéHHas ruOpuauzanuss U e€ yCIexu.
N CcKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTHMKEHHS CEJIEKUMH PACTEHUI,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHomoruss Kak OTpacib MPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTambl CO3JaHUs
pexombunantHot JIHK wu Tpancrenneix opranusmoB. Kiierounas wumxenepus. Kietounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHni. KiloHupoBaHue BbICOKOIPOTYKTHBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHME M 3Tudeckue mnpobiemsl. I'MO -
TFeHEeTUYECKU MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JemMoHncTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmune! 1 cxembl: kapTa «LleHTpbl IPOUCXOKAEHUS U MHOT000Opa3usl KyJIbTYPHBIX pacTCHHI,
«Ilopogpl  mOMamHMX JKUBOTHBIX», «CopTra KyJIbTYypHBIX pacTeHui», «OTtnanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
OouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
T€HOB, XpPOMOCOM.

Ob6opynoBaHue: MyJSKH MJI0JJ0B U KOPHEIUIOA0B AUKHUX (POPM M KYJIBTYPHBIX COPTOB PACTEHMIA,
rep6apuii «CenbCKoX03HCTBEHHbBIE PACTEHUSI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTH)KEHHS CEJIEKIIMM pPACTeHUH W JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, TA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBoJTIOIIUOHHAA OUOJIOTHA.

HpCI[HOCLIJ'IKI/I BO3HHUKHOBEHHS 3BOJIIOIMOHHOM TCOpHHU. SBOJ'IIOI_II/IOHHB.SI TCOpHUA U e€ MecCTO B
ouonorun. Bnusuue ABOJIIOLIMOHHOMI TCOPHUU HA PA3BUTHUC OHOJIOTHUH U APYrux HayK.



CuzerenscrBa 3Bomonuu. IlaneoHTomornuyeckue: Mocie0BaTEIbHOCTh IOSBICHUS BHIOB B
MAJICOHTOJOTHYECKON JIETONMUCH, TIepexoaHble ¢opmbl. buoreorpaduyeckue: CcXOACTBO U
pasznuuue dhayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iu4usi SMOPHOHOB pA3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTMYHBIE, aHAJOTMYHBIE, PYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METabOIMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasa Teopus Y. JlapBuna. IIpeanocbulku BOZHUKHOBEHHUS JapBUHU3MA. [[Brxkyliue
CHJIBI 3BOJIIOLMK BUAOB 10 JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpPU OTPAHMYCHHOCTHU
pecypcoB, HeolpeaeaEHHas H3MEHYUBOCTh, 00pb0a 3a CyILIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).
Cunrerndeckas Teopus sBosonun (CTI) u e€ 0CHOBHBIE TTOJIOKECHHUS.

MuxkposBomtonus. [lonynsanus kak eIMHULA BUAA U IBOJIIOLIUU.

JBuxkyme cwibl ((hakTopbl) HBONIONMHM BUAOB B MpUpoie. MYTAIlMOHHBIA TpoIecc |
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomynsinoHHble BOJHBI U Apedd reHoB. M3onmduusa u
MUTPALIUS.

EcrecTBenHsbIi 0TOOp — Hampasisronuil Gpakrop 3Boronu. @opMbl €CTECTBEHHOTO 0TOOPA.
[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bomonud. Ilpumepsl mpucmnocoOieHuil y
OpraHu3MoB. ApoMOpP(O3bl U UAN0AAANITAIIUH.

Bun wu BumooOpasoBanue. Kpurepuu Buma. OcHOBHble (opmbl  BUA00Opa30BaHUS:
reorpauueckoe, IK0JI0rHuecKoe.

MakposBomitonusi. PopMbl  3BOJIOLMU:  (QUIIETHYECKasl, JAMBEPreHTHas, KOHBEpreHTHasl,
napasuiensHas. HeoOpaTuMOoCTh SBONIOIHH.

[IpoucxoxaeHne OT HecHeUalIM3upOBaHHBIX MpeakoB. I[lporpeccupyromas crnenuainzanusi.
AJlanTuBHAas paauanus.

JdemMoHcTpaumMu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkenb,
®. Mroep, A. H. Ceep1ios.

Tabmuupl 1 cxeMmbl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emie», «3apOoJbllu MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHuEy», «EcTecTBEHHBIN 0TOODY,
«MHoroo0Opa3ue COpTOB pacTeHH», «MHoroobpasue MopoJ KHUBOTHBIX», «[lomynsuuny,
«MyTalnmoHHasi U3MEHUUBOCTEY», «ApoMopho3el», «Manoanantanuny, «OO0Ias aereHepanusy,
«/IBmwxymume cuibl sBoTIONNNY, «Kapra-cxema mapiipyra nyremectsust Y. Jlapsunay, «boprda
3a CYIIIECTBOBAHHE, «IIpucnocoOiaeHHOCTh OpPraHHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BUI000pa30BAHUE.

OO6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3IMYHbBIMM TUIAMHM OKpackW, HaOOp IUIOAOB M
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX NPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHNE TOJIOBHOIO MO3Ta TO3BOHOYHBIX Y.
buoreorpagpuueckas xkapra Mupa, kojutekuus «®opMbl COXPaHHOCTH UCKOMAEMBIX KHUBOTHBIX U
pacteHuii», mojaens anmuukanusa «llepekpéct xpomocom», BiaakHble mIpenaparsl «Pa3Burne
HacekoMoroy», «Pa3BuTue JIATYIIKNY, MUKponpenapaT «/po3oduna» (Hopma, myTanuu Gopmbl
KPBUTHEB M OKPACKH TeJa).

JlaGopaTopHble H NpaKkTH4YecKue padoTbi:

JlaGopatopHnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
JlaGopatopHas pabota Ne 2. «OnucaHue NpUCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

JloHay4dHbIE NTPENCTABICHUS O 3apOKI€HUU KU3HU. HaydHble runores3sl BOSHUKHOBEHUS JKU3HU
Ha 3emsie: abuoreHe3 M MaHCHepMus. XHUMUYECKas »HBOJIONUSA. AOHOTeHHBIM CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIbHOE  MOJITBEPXKJIECHUE



XUMHUYECKOW 3Bomronu. HadanpHble Tanmel Ouonorunueckoit spomonun. [ 'unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BoItoLHs. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

PazButue xxu3nu Ha 3emuie mo 3pam u nepuoaam. Karapxeit. Apxelickas u mpoTepo30icKast 3phbl.
[Taneo3oiickas ’pa u e€ Mepuobl: KEeMOPUUCKUN, OPAOBUKCKUHN, CHIYPUNCKUH, NEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.
XapakTepucTuka KiIuMaTa W TeOJOTHYecKHX mporeccoB. OCHOBHBIE 3Talbl HBOJIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECKOrO0 MHpa Kak OTpaxkeHue -HBOJOLMH. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOLMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3BUTHE NMpEACTABIECHHUI O MPOUCXOKICHUU
yenoBeka. MeTonbl u3ydeHus: aHTpornoreHe3a. CXoACTBa M pa3iIM4YMsl YEJIOBEKA U KUBOTHBIX.
CucTemMaTH4eCcKOe MOJ0KEHHUE YeI0BEKa.

Jewxymue cuibl (paxTopsl) anTpornorenesa. HacnencreenHas ”3MEHUMBOCTh U €CTECTBEHHBIN
ot0op. Ob1ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.
OCHOBHBIE CTaJIMM U BETBU 3BOJIFOLIMMU YEJIOBEKA: aBCTpajlonuTeku, YenoBek ymenslil, Uenosek
NpAMOXOIAIIMiA, YemoBeK HeaHJepTanbCkuid, YemoBek pa3symHbld. Haxoaku uckomaeMbIx
OCTaTKOB, BpeMsI CYIIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM TOJIOBHOTO MO3Ta, o0pa3
KU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachkl: eBporeoujHas (eBpasuiickas), Herpo-
aBcTpajiouJiHas  (9KBaTOpUaAIbHAsl), MOHroJoujHAas  (a3uaTrcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHUSI.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuip! u cxemsl: «Bo3uukHoBeHUe COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOr0 MUPaAY,
«PactutenbHas kinetka», «OKuBoTHas kierkay, «llpokapmornueckas kinerka», «CoBpeMeHHas
CHUCTEMa OpPraHuyeckoro mupa», «CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHUSI 4YEJIOBEeKa M
YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJOTHUUECKHX HAxXOJIOK IMPEIKOB
COBPEMEHHOTO 4YelIoBeKay, «llpeBHeimme oan», «/pesHue moan», «llepBeie coBpeMeHHbIE
oIy, «YemoBeYecKue pacoi».

O6opynoBanme:  mymsoku — «[IporcxokaeHne — 4yenoBeka»  (OIOCTBI  aBCTPAIIONUTEKA,
MUATEKAHTPOIa, HeaHAepTaablla, KPOMAHbOHIIA), CJICTKHA WM U300paKeHUs KaMEHHBIX OpYyIui
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabauia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «M3ydeHHWe HCKOMAEMBIX OCTATKOB PACTEHUN M >KMBOTHBIX B
KOJUTCKITHSX ).

DKCKypcusi «IBOJIONMS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WIIH
KpaeBeAUECKUN My3€eil).

Tema 3. Oprann3msl 4 OKPY:KaKIAs cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud M pa3fesbl 3KOJIOTHH. MeEeToAbl 3KOJIOTMYECKUX HCCIEIOBAHUM.
DKOJIOTHYECKOE MHUPOBO33PEHIE COBPEMEHHOTO Y€JIOBEKA.

Cpensl oOuTaHUs OpraHU3MOB: BOJHAS, HA3eMHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHasI.



Okonornyeckne ¢akropsl. Kiaccudukanms skojgoruueckux —(akTopoB: aOMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE SIKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.
AOuoTtndeckue (GakTOphL: CBET, TeMIleparypa, BiaaxHocTh. Dotonepuoausm. [IpucrnocobneHus
OpPraHU3MOB K JIEHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOIOrHUECKHEe PUTMBI.

Bbuotnueckue ¢akTopsl. Buasl OHOTHYECKHX B3aUMOJCHCTBUN: KOHKYPEHIIHS, XUIIHUYECTBO,
cumOuno3 u ero ¢popmsl. [lapasurusm, koonepanus, MyTyajlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIHM3M, HEUTpaiu3M. 3HAUYCHHE OWOTHYCCKHUX B3aMMOJICHCTBHM IS
CYIIECTBOBaHMS OPTaHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKUE  XApaKTEPUCTUKH  Nomyisiuu. OCHOBHbIE — IIOKa3aTe€ad  MOMYJISALUM:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHCJICHHOCTH HOMYJISALMU U €€ PEeryJIsIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynse, O. ['ekkens.

Tabmuubl n cxemsl: kapra «lIpupognsle 30HBI 3emun», «Cpenbl OOUTaHMS OPraHU3MOBY,
«Doronepuogusm», «llomymsanun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOMYJISALUU
uHpy3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdosoruueckue 0CoOOEHHOCTH PACTEHUH M3 Pa3HBIX MeECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCa.
[TpakTraeckas padorta Ne 2. «[ToAacU€T TUIOTHOCTH TOMYJISAIANA Pa3HBIX BUIAOB PACTCHU».

Tema 4. Coo01mecTBa H IKOJIOTHYECKHE CHCTEMBbI.

Coo01ecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHUJOBas, IMPOCTPAHCTBEHHAs,
Tpodudeckas (numieBas). Bunsl-nomuHanTel. CBS3M B OHOIIEHO3E.

Okonornyeckne cucreMbl (dkocuctembl). Ilomarme 00 dkocucremMe ©  OHOTEOIEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HJKOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBl, PpEAYLICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruu B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKAa3aTelIM 3KOCUCTEMBI: OHomacca,
OPOAYKIHMS. OKOJOTMYECKHE MUPaMHIbL: TMPOIYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNS, pazBuTue. CyKIeccHus.

[TpuponHbIE SKOCHUCTEMBI. OJKOCHUCTEMBI O03€p M pPEK. OKOCHUCTEMA XBOWHOIO HIIHU
IIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATpO3KOCUCTEMBI. YpOoskocucTeMmbl. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpa3ue kak ¢akrtop ycToWdMBOCTH dKocucTeM. CoxpaHeHHE OHMOJIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuibl, coctaB U cTpykTypa Onocdepsl. Kupoe
BemecTBO M ero ¢Qynkuun. OcobeHHocTH Ouochepbl Kak INTOOAIBHOM 3KOCHUCTEMBI.
JlunamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotsl BemecTB M OHOr€OXMMHUYECKHE IIUKJIBI DJIEMEHTOB (yIJiepoja, asoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTtBo B Omochepe 3emiu. AHTpOINOreHHbIE U3MEeHEHHsT B Ouocdepe. [nmobanpHBIE
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHue npupoabl U dyeroBedecTBa. CoxpaHeHue OnopazHOOOpasusi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pecypcaMu U UX
UCIOJIb30BaHue. JlocTukeHns: OMOIOTHH U OXpaHa MPUPOIBI.

JdemoHcTpaumuu:

[Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.



Tabmuner u cxembl: «[lumessie menu», «buoleHo3: coctaB M CTpyKTypay, «l[Ipupomnbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jecay», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHenInas
cocrapisitoas ouocheps», «DakTopsl gerpagannu nousy, «I[lapaukoBsiii 3hdexT», «PakTopbl
paZvoaKTUBHOTO 3arpsa3HeHust Ouocdeps», «O0mas ctpykTypa 6uocheps», «Pacnpoctpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«Kpyrosopor azora B mpupoae».

O6opynoBanue: Mojaenb-anuiMKanus «Tunudyaele OUOLEHO3bD», repOapuil «PactuTenbHble
coobmiecTBa», Koiekuuu «buoneHosy, «Bpeautenn BaKHEHIIUX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuu M KOJUICKIUH pPACTeHHH W >KUBOTHBIX, NPHUHAICKAIIME K pa3HbIM
IKOJIOTHYECKUM Tpymnmnam oaHoro Buaa, Kpacuas kaura Poccuiickoit @enepamnnu, n3o0pakeHus
OXpaHsAEMbIX BUJOB PACTEHUN U KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110 BUOJIOTHMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacio ®I'OC COQO, ycraHaBiIuMBarOTCA TpeOOBaHUS K  pe3ysbTaTaM OCBOCHUS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOECHHMS IHpeaMera «bHoJorus» BbIIEIECHbI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHHUE OOYYAIOUIMMHUCS  POCCHHCKOM  IpakAaHCKOM
UJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTA M CaMOOIPEACIICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOCHM  JIEATEIBbHOCTH  ILIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, IPUCYLUIUMHU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHbI.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS IIpeaMeTa « BHOIOTHs JOCTUTAIOTCS B €IMHCTBE YUeOHOU 1
BOCIIUTATEIBLHON  JCSTEIBHOCTU B  COOTBETCTBHM C  TPAJWLIHUOHHBIMH  POCCUMCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIOCOOCTBYIOT IpPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBAKECHUS K 3aKOHY W IMPABOMOPSAKY, YEJIOBEKY TpyAa W CTAPLIEMY IOKOJICHUIO, B3aUMHOIO
YBaOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTYpHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.
JlugHOCTHBIE pPE3yJNbTAaThl OCBOCHMS Y4eOHOro mpeaMera «bHONOTHS» TOJDKHBI OTpa)aTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
pacIIMpEHUE KU3HEHHOrO OMbITA W OMbITA ACATEIBHOCTH B IMPOLECCE PEATH3alMU OCHOBHBIX
HaIpaBJIEHUH BOCIUTATEIbHON IEATEIBHOCTH, B TOM YUCJIE B YAaCTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTH TPAXKAAHCKON MO3UIUU OO0YYArOMIerocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOKEHHE 3aKOHA U MTPABOIOPSIJIKA;
TOTOBHOCTb K COBMECTHOW TBOPYECKON IEATEIBHOCTH TPH CO3JaHUU YYE€OHBIX IPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OIpPEAETATh COOCTBEHHYIO MO3UIUIO MO0 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM
’KU3HU U OOBACHSTE €€;

YMEHUE YUYUTHIBaTh B CBOUX JACHCTBUAX HEOOXOIWMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBUS
JIOJIeH ¢ pa3HBIMU YOCKICHUSIMH, KYJIBTYPHBIMHU IICHHOCTSIMU M COITMANIbHBIM MOJIOKECHHUEM;
TOTOBHOCTb K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBIMOTHEHUS  YYEOHBIX,
MO3HABATEJIbHBIX W UCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIOHEHTOB MPHU 00CYKICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCHICKON TPa)XTAHCKOH HIACHTHUYHOCTH, IMATPUOTH3MA, YBAXKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonmMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOl A3BIK U KYJIBTYpPY, MPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;
LEHHOCTHOE OTHOIIECHHE K MPUPOJAHOMY HACIECIUIO M MaMSATHUKAM MPUPOJBI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTh OIIEHUBATh BKIJIAJl POCCHICKUX Y4Y€HBIX B CTAHOBJICHWE M DPAa3BUTHUE OHOJIOTHH,
MOHVMAHUS 3HAYeHUsT OWOJOTMHM B IO3HAHWW 3aKOHOB TIPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIy>K€HHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
€ro cynn0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEN POCCUKCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAllMI0O M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM DPOJUTENSAM, CO3/IaHHI0 CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULMAMHU Hapoa0B Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOUICHHE K MHpY, BKIIOYas SCTETHKY ObITa, HAy4YHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHKE YMOITHOHAIBHOTO BO3JACHCTBUS KUBON IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GopMHpPOBaAHMSA KYJIbTYPbI 310POBbSl U 3MOLHMOHAJIBLHOIO
Os1aronosyqusi:

MOHUMAaHWE W pealu3anus 370pOBOTO W 0e30macHOro obOpasza >XH3HU (3I0pOBOE THUTAHUE,
coOI0ZieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynspHas (Qu3MYeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHUMaHWE [IEHHOCTH TPaBUJ WHIWBUIYAIBHOTO M KOJUIEKTUBHOTO O€3011aCHOTO MOBENECHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE TIOCIHEACTBHM M HEMPHUATHS BpPEOHBIX NPUBBIYEK (YHOTPEOIEHUS AalKOTros,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0TO0HE;

TOTOBHOCTh K AaKTHUBHOW JE€ATEIBHOCTH TEXHOJOTMYECKOM M COLMAIBbHOM HalpaBiIeHHOCTH,
CIIOCOOHOCTh ~ MHHIIMMPOBATh, TUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH — TAaKyIO
NIeSTeTLHOCTB;

WHTEpEeC K pa3nuyHbiM chepam TpodhecCHOHANBHON eATeIhbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;
TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH KU3HU;
7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 1EIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyLIEeCTBOBaHUS;

MOBBINICHHE YPOBHSA JKOJOTHYECKOM KYJIBTYphl: TNPUOOPETEHHWE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;



OCO3HaHUE I1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U IyTel X peleHus;
CIOCOOHOCTh MCIOJB30BATh MPUOOpETaeMble P M3yYCHUU OMOJIOTHH 3HAHHS U YMEHHUS NpHU
peneHny MpodIieM, CBA3aHHBIX C PAllMOHAIBHBIM MTPUPOIOOIB30BaHUEM (COOIIIOICHUE TPAaBUII
MOBEJCHUSI B IPUPOJE, HAMPABICHHBIX HA COXPAHEHHWE DPABHOBECUS B HKOCHUCTEMAX, OXPAHY
BHJIOB, DKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATUE JNCHUCTBUM, MPUHOCAIIUX BpEI OKPYKAIOLIEH MPUPOJHOM CpPENE, YMEHUE
IPOTHO3UPOBATh HEOJIATONPHUATHBIC YKOJIOTHUECKUE TIOCIEACTBUS MPEITPUHUMAEMbIX JeHCTBUI
Y IIpe0TBpalaTh UX;

HaJU4Me€ Pa3BUTOrO SKOJOTWYECKOIO0 MBIIUICHUS, HKOJIOTMYECKOM KYJbTYpbl, OIbITa
JIEATEIIbHOCTH  JKOJOTMYECKOM  HANpPABICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, I'OTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOW NPAaKTUKH, OCHOBAHHOTO Ha JHMAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETrO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATENbCKOW KYyJIbTYpbl Kak CpEACTBAa B3aUMOJACUCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crHenu(uku OWONOTMM Kak HayKH, OCO3HaHHA €€ poiu B (OPMHPOBAHUHU
palOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH [[EJIOCTHOTO MPEACTaBICHH 00 OKpYyKaroleM
MUpE Kak O €IWHCTBE MPHUPOAbI, dYeloBeKa M OOIIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJISi COBPEMEHHOM IIMBHIIM3AIMH: 00€CIICYeHUsI HOBOTO
YPOBHSI pa3BUTHS MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pellaTh
pecypcHble TMpoOJeMbl Pa3BUTHs YEIOBEYECTBA, IMOWCKA MyTeH BBIXOJA U3 TIOOATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;
3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTMYECKMX 3HAHMH B LENAX MOBBIMIEHUS OOIIen
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil Ipu U3y4yeHUH OUOJIOTHH;

IIOHUMAaHNE CYIIHOCTH METOJOB IIO3HAHMS, MCIOJB3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKpPY’KAIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DAKTOB M HMMEIOMIMXCA MJAHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETILHO MCIIOJIb30BaTh OMOJIOTMUYECKUE 3HAHUS JAJIS pelleHus mpolieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAaHWE IEHHOCTHM HAYYHOW JE€ATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH IPOEKTHYIO H
HCCIIE0BATENBCKYIO IESITENIbHOCTh HHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHHUH MO OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertamnpenMeTHble pe3ylbTaThl OCBOEHHUS y4deOHOro mnpenmera «bBHOJOTHS» BKIIHOYAIOT:
3HaYMMble Ui (OPMHMPOBAHUS MMPOBO33PEHHsS] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa



U crienu(uKy METOJI0B IMO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SIBIIGHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, HCCIIeJOBaHUE, HAOIIOJACHUE, U3MEpPEHHUE, SKCIEPUMEHT U APYruX), YHHUBEPCAIbHbBIC
yueOHbIe JeicTBUS (IIO3HaBaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON I'PaMOTHOCTH U COLMAJIBbHOM KOMIETEHLUH O0YyYaroIiuxcs,
CIOCOOHOCTh o0yJaromuxcst HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHHUBEpCAJIbHbIC ydUeOHBIC JCWCTBHUS B IMO3HABATEIBHOW U
COLIMAJILHOM MPaKTHKE.

MetanpeameTHbie pe3yabTaTbl OCBOGHHUSI MPOrPaMMBbl CPEAHET0 O0IIEero 00pa30BaHUs OJIKHBI
OTpaXKaTh:

OBiaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBbIe JOrHYECKHeE AeHCTBHS:

caMoCTOsITeNIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpoBaTh NpodiieMy, paccMarpuBarh €
BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOCHUW 3HAHUN MPHUEMBI JIOTHYECKOTO MBIILIICHUS (aHaln3a, CHUHTE3a,
CpaBHEHHMs, KiacCU(pUKaUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHMOJOTHYECKUX TIOHATUHN
(BBLOENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU OHATUIMH);
OMPENETATh LEIH AeATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JOCTUKEHUSI, COOTHOCUTH
pe3yabTaThl IEATEILHOCTHU C TIOCTABJICHHBIMU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;
CTPOUTH JIOTHUECKHUE paCCyX ACHUsS (MHIYKTHBHBIC, ICNYKTUBHBIC, 1O aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPHUBAECMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOABI U
3aKITIOUCHUS,

INPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBA JUIsl TPEACTABICHHS CYIIECTBEHHBIX CBs3ed U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHIl Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThiBaTh TUIAH PEIICHUs] MPOOJEMBbI ¢ YYETOM aHalu3a WMEIOIIMXCS MaTepUATbHBIX U
HEMaTepHUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM, OLICHUBATh
PHUCKH TIOCTIEJICTBUMN JEATEIHHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBUSX pEATbHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BIIQJICTh HaBBIKAMH Y4E€OHO-UCCIIEIOBATEILCKOM M TPOEKTHOW JAESITEIBHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IMOMCKY METOJIOB
pElIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJIOB TO3HAHUS;

WCIIONIB30BaTh PAa3UYHbIC BUJBI JICATEIILHOCTH TIO TIOJYyYE€HHWIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEeoOpa30BaHUI0 U TPUMEHEHHUIO B YUEOHBIX CHUTYaIUSX, B TOM YHCIIC MPHU
CO3aHUH YUEOHBIX U COI[MAIBHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBIA THI MBIIUICHHS, BJIQIE€Th HAYYHOH TEPMHUHOJOTHEH, KITFOYEBBIMU
MOHSATUSMH U METOJIaMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJayll B OOpa30BaTEIBHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyallM3UPOBATH 3a/1a4y, BBIJIBUTaTh THUIOTE3Y €€
pEIIeHMs, HaXOIUTh aprYMEHTHI JJIS I0Ka3aTeIhCTBA CBOUX YTBEP)KJICHHM, 3a71aBaTh MapaMeTPhI
Y KpUTEPUH PEIICHNUS,



AHAIM3UPOBAThH MOJyYEHHBIE B XO/€ PEHICHUS 3aJaud Pe3yJbTaThl, KPUTHYECKH OLIEHUBATH HUX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LI€JICHANPABICHHBIA IOUCK IEpeHoca CPEeACTB M CHOCOOOB JEHCTBUSA B
npodeccuoHaNbHYIO Cpeay;

YMETh MEPEHOCUTH 3HAHUS B MI0O3HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTaTh HOBBIE UJICH, [IPEAIaraTh OpUrHHAIbHbIC MTOAXOAbl U PELICHUS, CTABUTH MPOOIEMbI U
3aJa4u, JOIyCKAIOUI1e albTePHATUBHBIC PEIICHUS.

3) padora ¢ nngopMmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WH(pOpMaNUU (TEKCTEe Y4eOHOTro Mocoous, HayqyHO-
MOMYJISIPHOM JIUTEeparype, OMOJIOTHUYECKUX CIIOBApsIX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX Oa3zax
naHHbIX, B HHTepHere), aHanmu3upoBaTh UHGOPMAIUIO pa3IWYHBIX BUJIOB U  GopM
NPEeCTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;
dopMynHupoBaTh 3ampoChl M MPHUMEHATh pa3jIMYHbIE METOAbI TpU TIOMCKE H OTOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  UCIHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (DOpMY MpecTaBlieHUs] OMOJIOTHYECKOW HH(pOpMaIuu
(cxembl, TpaduKH, JUArpaMMBbl, TAOJIHIIBI, PUCYHKH U JPYTOE);

UCIIONIb30BAaTh HAYYHBIM SA3BIK B KayecTBe CpeICTBAa Mpu pabore ¢ OMOIOrHYecKoit
uHpOpManrel: TPUMEHITh XUMHYECKHe, (PU3NYECKHEe W MaTeMaTHYeCKWe 3HAKH M CHMBOJIBL,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIa/IETh HABBIKAMHU PACIO3HABAHHS U 3alIUTHl HH(OpMaLUU, WHHOPMALMOHHONW 0€30MacHOCTH
JMYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH JeHCTBUSAMU:

1) oOuenmue:

OCYILECTBIISATh KOMMYHHUKAILIMU BO BceX cdepax >KU3HM, aKTUBHO y4yacTBOBaTh B JIMAOre WU
JMICKYCCHH TIO CYIIECTBY OOCY)KAaeMoil TeMbl (yMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBATH
CYXJIEHUS OTHOCHTEJIHHO BBINIONHEHUS TMpeUIaraéMo 3aJadyd, YYHUTHIBATH WHTEPECHl H
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JIMAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpE/CTBA OOLIEHMS, MOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
NPENOCHIIOK BOSHUKHOBEHHS KOH()IMKTHBIX CHUTYalllid, yMETh CMSTr4aTh KOH(QIUKTHI U BECTH
NIEPETrOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOAMH OOIEHHS M B3aUMOJICHCTBUS, TOHUMATh HaMEpPEHHs IPYTHX
Jro/ied, TPOSIBIATh YBAXHUTEIbHOE OTHOLIEHHME K COOECeTHHKY M B KOPPEKTHOH Qopme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3pEHHS C UCTIONB30BaHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs AeSITeJIbHOCTh:

NOHMMAaTh W MHCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHOH paboOTHl NpHU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IMPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelIeHNH yueOHOM 3a/1auH;

BBIOMPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX JCWCTBUH C ydu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;



IIPUHUMATD L€ COBMECTHOM JEATEIBHOCTH, OPIaHU30BbIBATh U KOOPIUHUPOBATH IEHCTBUSA 110
€€ JOCTW)KCHMIO: COCTaBISATh IUIAH JEWCTBUHM, pACHpPENeNsaTbh pOJU C Y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh Pe3yIbTaThl COBMECTHON paOOTHI;

OLIEHMBAaTh KayeCTBO CBOETO BKJIAJa M KaXJO0T0 y4aCTHMKA KOMaHJbl B OOLIMI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTBI, OLIEHUBATh MAECH C IO3ULUU HOBM3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEICHUE B PA3JIMYHBIX CUTYalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJbHBIMHU PeryISTHBHBIMH e CTBUSIMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIs BBISABICHUS MPOOJIEM M UX PEIEHHs B dKU3HEHHBIX U
Yy4EOHBIX CUTYaLUsX;

BHIOMpPAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUHU IIENICBBIE M CMBICIOBBIE YCTAaHOBKHM B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITENIbHO OCYILLIECTBIIAThH [T03HABATENbHYIO €S TEIbHOCTh, BBIABIATH IPOOJIEMBI, CTABUTH
U (QopMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENbHON JEATENBHOCTH U KU3HEHHBIX
CUTyalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PELICHHUs IMpoOJeMbl € Y4ETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JIaBaTh OLEHKY HOBBIM CUTYallHsIM;

pacupsATh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO M MPOSBICHUIO IIMPOKOW SPYAMIMH B pa3HbIX 00JacTsIX
3HaHWH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyallMsiM, BHOCHUTb KOPPEKTHBBI B [J€ATEIbHOCTb, OLICHMBATh
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HABbIKAMHU IO3HABATEJIbHOM peQIeKCUU KaK OCO3HAHMs COBEPIIAEMBIX JACUCTBUH U
MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMUMU, UCMOJIb30BAaTh MPUEMBI peduieKCuu
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTAaTOB JE€ATEIBHOCTH;

3) npunsiTHe cedsl M APYIHUX:

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MMO3UIMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTrHble pe3ynbTaThl OocBoeHus mporpaMMmbl COO mno Ouosornn Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHHS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTENIbHOCTH MO TMOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3jIMYHbIX Y4eOHBIX



CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI 10 roJaM 00yUeHHS.

[IpenmerHbie pe3ynbTaThl OCBOCHHs y4deOHoro mpeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAaHUH O MeCT€ M POJM OHUOJOTMM B CHUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUls PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE DPACKpBIBaTh COJIEpKaHUE OHOJOrMUECKMX TEPMHUHOB M IIOHATHH: JKU3Hb, KIETKa,
opranusM, Merabonu3M (0OOMEH BEImIECTB M  MPEBpalleHHUE DHEPruu), TOMEeocTa3
(camoperynsuusi), YpOBHEBasi OpraHM3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOU3BEJIEHUE
(penpoyKuus), HaCIeJCTBEHHOCTb, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHUE Hu3JlaraTb OHOJOrMYECKHEe TEeOpHM (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpajJbHasl JOrMa MOJEKyJsipHOoW Ouosiorun), 3akoHsl (I. Mennensa, T. Moprana, H. W.
Baguiosa) u yueHus (0 meHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYpHBIX pacteHuit H. U.
BaBuiosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIIaJIETh METOJIaMH HAyYHOI'O IO3HAHMs B OMOJIOTMU: HAOIIOJEHUE U ONMCAaHHUE KUBBIX
CUCTEM, IPOLIECCOB W SIBICHUN, OpraHM3alMsl U MPOBEIECHUE OMOJIOIMYECKOIro 3KCIEPHUMEHTA,
BBIIBUJKEHUE TUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEAYEMBbIMA BEIMYMHAMU,
OOBSICHEHUE IIOJIyYEHHBIX pEe3yJbTaTOB, MWCIOJIb30BAaHHBIX HAYYHBIX IOHATUH, TEOpPUH U
3aKOHOB, YMEHHE JIeJIaTh BHIBO/bl HA OCHOBAHUH I1OJyYEHHBIX PE3YJIbTATOB;

YMEHHME BBLICIATh CYLIECTBEHHbIE IPU3HAKM BHUPYCOB, KJIETOK IPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IPOIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHUs] 3HEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO U IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAJIbHOIO PAa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSTh IOJIYyYEHHbIE 3HAHUS Il OOBSICHEHHUsS OHMOJOTMYECKMX IPOLECCOB U
SIBJICHUH, ISl IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM XKHU3HH C ENIbI0 00eCTIeUeHHs
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEeH, COOMIONEHUST HOPM
rPaMOTHOTO TOBEACHMS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH NS palrOHAJIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHUE pelaTh 1eMEHTapHble TeHEeTHYECKHUE 331a4l Ha MOHO- M AUTHOPHIHOE CKPEIIMBAaHUE,
CLEIUIEHHOE HAacleOBaHHWE, COCTaBIATh CXEMbl MOHOTMOPUAHOIO CKpEHIMBaHUS  JAJIs
IpeJICKa3aHus HacJae10BaHus IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH J1a00paTOpHbIe U MPaKTHUECKUue paboThl, COOMI0IaTh MpaBuiIa MpHu padboTe ¢
y4eOHBIM U JJabOpaTOPHBIM 00OPYIOBAHUEM;

YMEHHME KPUTUYECKH OIEHMBaThb M HMHTEPHOPETUPOBATH HH(OpManHi0 OHOIOrHYECKOTo
COJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE aCMEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC W YCTHBIE COOOIIEHHUs, 000011ast OMOTOTHIECKYIO
MH(GOpPMaLIMI0O U3 HECKOJbKUX MCTOYHHUKOB, T'PAMOTHO HCIOJB30BAaTh MOHATUHHBIM ammapar
6uonoruu.

[IpenmerHble pe3ynbTaThl OCBOCHMs ydeOHoro mpeamera «buonorus» ¢ 11 kKnacce NOMKHBI
OTpaXkaTh:



c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ M POJHM OWOJIOTHM B CHCTEME HAYYHOTO 3HaHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOCIKHBIX YIEHBIX-OUOJIOTOB B Pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOM TPAMOTHOCTH YEJIOBEKA JUIs PEIICHHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJICP)KAHHE OWOJIOTUYECKUX TEPMHHOB W IOHSTUH: BHI, TOMYJISIIHS,
reHo(OoHA, SBONIONMS, JBWXKYIIUME CHIBI ((HAaKTOpBI) 3BOJIOIUHU, MPUCTIOCOOICHHOCTD
OpPTaHW3MOB, BHJI000pa3OBaHUE, JKOJOTHYECKHE (AKTOPHI, HSKOCUCTEMa, TMPOAYICHTHI,
KOHCYMEHTBI, PEIYIIECHTHI, IS MUTaHUs, IKOJOrHYecKas MupaMua, OnoreoneHos, onocdepa;
YMEHHUE M3JIarath OMOJIOTHYECKUEe TeopuH (dBOJrOIMOHHAs Teopust Y. JlapBuHa, CHHTETHYECKast
TEOpHsl HBOJIIOIMHU), 3aKOHBI W 3aKOHOMEpPHOCTH (3apoabimeBoro cxojctsa K. M. bapa,
Yyepe0BaHUS TJIaBHBIX HampaBlieHu# u myteit sBomonuu A. H. CeBeprioBa, yuenust o 6nochepe
B. U. Bepraackoro), onpeaensiTh TPaHUIbl UX IPUMEHHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BIIQJIETh METOJIaMH HAyYHOTO IMO3HAHKS B OMOJIOTUH: HAOIOJCHUE W ONMCAHHUE YKUBBIX
CUCTEM, IPOILIECCOB W SIBJICHUW, OPTaHU3AIMS U MPOBEICHUE OMOIOTHYECKOTO IKCIEPUMEHTA,
BBIIBIDKCHUE THUIIOTE3bl, BBISABICHUEC 3aBUCHMOCTH MEXAY HMCCICAyeMbIMH BEIUYHHAMU,
OOBSICHEHUE TIOJIYYCHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYUYHBIX IOHITHH, TEOPHHA U
3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHHH IOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC NPHU3HAKKA CTPOCHUS OHMOJIOTHMYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIAA, TIPOAYIICHTOB, KOHCYMCHTOB, PEAYIICHTOB, OHOTEOIICHO30B H JKOCHCTEM,
O0COOCHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JCHCTBHS YKOJIOTMYECKUX (PaKTOPOB Ha
OpPTaHU3MBI, TICPEHOCA BEIIECTB M MOTOKA YHEPTUH B IKOCHCTEMaX, aHTPOIIOTCHHBIX U3MECHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOPOTa BEIICCTB W OHMOTCOXMMHYECKUX IHKIIOB B
ouocdepe;

YMEHUE TMPHUMEHATH IIOJIyYCHHbIC 3HAHUS JJIs OOBSCHCHHS OWOJIOTHYECKUX MPOIECCOB U
SIBIICHUH, JIJIS1 IPUHATHS TPAKTUYCCKUX PEIICHUHN B TIOBCETHEBHOM JKU3HHU C T[EJIBI0 00SCTICUeHUS
0C30MacCHOCTH CBOETO 3JIOPOBBS W 3JI0POBBS OKPYKAIOMIUX JIFOJIEH, COOJIOICHUS HOPM
rPaMOTHOTO TOBEACHHS B OKpYXKarolled MNPUPOAHONH cpelne, MOHUMaHWE HEOoOXOIUMOCTU
MCIIONIb30BaHUS JOCTUKECHHH COBpEMEHHOM ouonoruu TUIS paroHaIbLHOTO
TIPUPOJIONIONH30BAHUS;

YMEHHE PEIIaTh JIEMEHTAPHBIE OMOJIOTHYECKHE 33JIa4H, COCTABIISATh CXEMBI TIEPEHOCA BEIIECTB
Y SHEPTUH B IKOCHCTEMaX (LM MUTAHHUSA);

YMEHHE BBITIOJIHATH JIA0OpaTOPHBIC U MpaKTUYeCKue paboThl, COOTIOAATh MpaBuia mpu padbote ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHYSCKH OICHHBATh ¥ HMHTEPIPETUPOBATH HH(POpPMAIMIO OHOJOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW WH(POpPMAIIMK, HAYYHO-TIONMYJSIPHBIE MaTepUalibl), pPacCMAaTPHBATh TJIOOABLHBIC
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, ()OPMUPOBATH 10 OTHOIICHHUIO K HUM COOCTBEHHYIO
MTO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MUChbMEHHBIC U YCTHBIE COOOIIEeHUS, 0000111as OMOIOTUYECKYIO
UHPOPMAIIAI0 M3 HECKOJbKUX HCTOUYHUKOB, TPAMOTHO HCIOJBh30BATh MOHSATHHUHBIA armapar
OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 KuznenesTenbHOCTh KIETKU 6 0 0 https://m.edsoo.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 8 0 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens 1 0 0 https://m.edso00.ru/7f41c292
9 0 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 9 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > 0 15 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa U HKOJIOTHYECKUE CHCTEMBI 9 0 0 https://m.edsoo.ru/7fALecTA
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 3



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

Ne KosmuecTBo yacos

JJIeKTPOHHbIE
Jara
Tema ypoka KoHnTpobH IIpakTHyec uugpoBbIe

n/ Bcero U3YYEeHUsS

- bie padoThI KHe padoThl o0pasoBaTe/bHbIE
pecypcsl
bu6mmoreka [IOK

1 Buonorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122

https://m.edso00.ru/863e632a
MeTo/1bI T03HAHUS KUBOU MTPUPOJIBIL.

5 [IpakTuueckas pabora Ne 1 «/cnons3oBanue 1 0 05 bubnuorexa [JOK
Pa3IMYHBIX METOAOB IPU U3YyYECHUU ' https://m.eds00.ru/863e6122
OMOJIOTHYECKUX 0OBEKTOBY»
buonornueckue cuctemsl, MpOLECCHl U UX bubnuorexa [JOK

3 1 0 0
HU3y4YECHUE https://m.eds00.ru/863e6564
XuMUYeCcKui cocTaB KJIeTKH. Boma u bubmuorexa [JOK

4 1 0 0
MHHEpAIbHBIE COIU https://m.eds00.ru/863e674e

bu6mmoreka [JOK
b . 1

5 enkn. CocTaB U cTpoeHHE OEITKOB 0 0 httos://m.edsoo.ru/8636b72
depMeHThI — OHOJOTHYECKHE KaTaTnu3aTophI.

JlabopaTtopHas padota Ne 1 «3yuenue bubnunorexa [JOK

6 - 1 0 0.5
KaTaJUTHYECKON aKTUBHOCTU (DepMEHTOB (Ha https://m.eds00.ru/863e6b72
MIpUMEpE aMHUIIa3bl WA KaTalla3bl)»

bubmuorexa [JOK

7 . 1
Yraesonet. Jammer 0 0 https://m.eds00.ru/863e6870

bubmuorexa [JOK

8 H .ATOD 1 0 0

YIJICHHOBBIC KHCIOTHL https://m.eds00.ru/863e6d5c

9 WcTopus u MeToabl U3yd4eHUs KIETKH. 1 0 0 bub6nuorexa [IOK
Knerounas Teopus https://m.eds00.ru/863e6e88

10 KreTka kak menocTHas ®uBasi CHCTEMa 1 0 0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CrpoeHue 3yKapHOTHUECKOH KiieTkU. JlaboparopHas
pabota Ne 2 «/3ydenne cTpOoCHHsI KIIETOK pacTCHUM,

bu6mmoreka [IOK

11 ’KHBOTHBIX, TPHOOB M OaKTEPHIl 10 MUKPOCKOIIOM 0.5 https://m.eds00.u/863e6tf0
1P P A MIEP https://m.eds00.ru/863e716¢
Ha TOTOBBIX MUKPOIIPCIIapaTax U UX OIMMUCAHULC)
bubmuoreka [JOK

12
Obumer BemeCTs Hi META0OIHM 0 https://m.eds00.ru/863e766¢

bubmuoreka [JOK

13 | ®orocuntes. XemocunTes 0 https://m.eds00.ru/863e7c98

. bubnmoreka [JOK

14 DHepreTureckuii oomen 0 https://m.edsoo.ru/863e7aae
JKv3HEeHHBIN UK KIETKH. [{eeHne KIeTKu.

15 Murto3. Jlaboparopnas pabota Ne 3 05 bubnuorexa [JOK
«HaOimroneHre MuTO3a B KJIeTKaxX KOHUKMKA ' https://m.edsoo.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax»

bu6mmorexa [IOK
16 b 0 .P 0
HOoCUHTE3 Oenka. Peakius MaTpUIHOTO CHHTE3a httos://m.edsoo.ru/863796e
bu6mmoreka [JOK
17 T — 0
pasCIIIsA — OHOCHHTES Oeia https://m.edso0.ru/863e796e
bu6mmoreka [JOK

1 H —

8 €KJIETOYHbIE (POPMBI )KU3HU — BUPYCHI 0 https://m.eds00.ru/863e7540
bu6mmoreka [JOK

1 O}

9 OPMPBI PASMHOICHIA OPTatifsMoB 0 https://m.edso0.ru/863e81b6
. bubnuoteka [JOK
2 M
0 enos 0 https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MTOJOBBIX KJIETOK.

21 OmnonorBopenue. JlabopaTtopuas padora Ne 4 05 bubnmuotexa [JOK
«M3yueHne CTpOeHHS MOJTOBBIX KJIETOK HA ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpemapaTax»

22 HWuauBuayaabHOE pa3BUTHE OPTaHU3MOB 0 bubmorexa HOK

AHBIALY P P https://m.edso0.ru/863e8436

93 I'eneTnka — Hayka 0 HACJIEJACTBEHHOCTH U 0 bubnnoreka [HJOK

U3MCHYNBOCTH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTHU HACIEAOBaHUS TPU3HAKOB. 1 0 bubnmoreka [JOK
MoHOTHOpHIHOE CKPEIUBAHUE https://m.eds00.ru/863e8878
JluruOpuHoe CKpeIuBaHue. 3aKoH bubnunoreka HOK

25 1 0
HE3aBUCHUMOI'0 HACIEAOBaHUS IIPU3HAKOB https://m.edso0o.ru/863e89a4
CuerieHHOE Hacle0BaHNUE TPU3HAKOB.

JlabopaTtopHas padora Ne 5 «M3yuenue

26 €3yJIbTaTOB MOHOTUOPUTHOTO U JUTUOPUTHOTO 1 0.5 bubmmorexa [JOK
besy pri g pu ' https://m.eds00.ru/863e8c60
CKpEIMBAaHUA Y IPO30(UIIbI HA TOTOBBIX
MUKpOTIperiapaTax
I'enernka nona. HacnenoBanue npu3HaKoB, bubnuorexa [JOK

27 1 0
CLEIUIEHHEBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnenctBenHas
M3MEeHYUBOCTh. JlaboparopHas padora Ne 6.

28 N3yuenne MoaupuKalMOHHOW H3MEHYMBOCTH 1 0.5 bubmorexa LHOK

yi A H ’ ' https://m.edsoo.ru/863e8efe
MOCTPOCHHE BapHAIIMOHHOTO PsiAa U
BAPUALIMOHHON KPUBON»
Hacnencrennas namMmeHunBocTh. JlabopaTopHas

29 abota Ne 7. «AHaIM3 MyTanuid y 1po30(uITel Ha 1 0.5 bubmmorexa LHOK
P - . y AP ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpemnapaTax»

bu6mmoreka [IOK
r 1

30 cHeTiia qeroBera 0 https://m.eds00.ru/863e8d78

31 O06o06111eH1Ee 10 TeMe «HacneacTBeHHOCTD U 1 0
W3MEHYUBOCTH OPTaHU3MOB)

bubmuorexa [JOK

32 (Cenexups kak Hayka # npouece . 0 https://m.eds00.ru/863e9214

33 Metoap! U JOCTHKEHUSI CENIEKITNN PACTCHUH U 1 0 bubnmoreka [JOK
JKMUBOTHBIX https://m.eds00.ru/863e9214

bubmuorexa [JOK

34 buorexHonorus kak orpaciib Iporu3BOJCTBA 1 0 https://m.eds00.ru/8639336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHnTpobH IIpakTHyec
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
ble padoThI KHe padoThl
pecypcsbl
N bu6mmoreka [IOK
1 IBOTIOUMS M METOMBI &€ M3YHCHH 1 0 0 https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacTaBicHui oo 1 0 0 bubnnoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9570
bubmuorexa [JOK
3 Muipooposionts 1 0 0 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas eJuHUIA BUIa
4 u 3Bomrouuu. Jlabopatopnas padorta Ne 1 1 0 05 bubnnoreka [JOK
«CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY https://m.eds00.ru/863e99c6
KPUTEPHIO»
5 JIBIOKyIIME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) 1 0 0 bubnnoreka [JOK
3BOIIOIUHU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro hopmbl 1 0 0 https://m.edsoo.ru/863e9edo
PesynbTaThl 5BONIONNN: TIPUCTIOCOOIEHHOCTh
OpPraHu3MOB U BUA000pa30BaHUE. Bu6morexa [IOK
7 JlaGopatopnast pabota Ne 2 ((OHI/IC&I—.I.I/IC 1 0 0.5 https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHTEIJIBHOTO XapaKTepay
bu6mmorexa [IOK
8 HanpasiieHust 1 myTH MaKpO3BOJIIOLIMU 1 0 0 https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOMIONNN 1 0 0



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HcTopus xu3Hu Ha 3emile U METOABI €€

10 0
U3Y4YCHUS
bubmuoreka [JOK
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU HA 3emiie 0 https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnnoreka [HOK
12 0
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEILHOTO U
13 *UBOTHOTO Mupa. [IpakTrueckas padota Ne 1 05 bubnnoreka [JOK
«M3y4eHne NCKONIaEMbIX OCTaTKOB PACTCHUM U ' https://m.edsoo.ru/863ea8hc
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cucTeMa OPraHuYeCKOro MUpa 0 bubmmorexa LIOK
P P P https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 0 https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 JIBmokymiye cuibl (pakTopbl) aHTPOIIOTreHe3a 0 https:/m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOIIOIHNA YEJIOBEKA 0
UYenoBeueckre pachl U MPUPOTHBIC aAaNTalluN bubnmnorexa [JOK
18 0
YeJloBeKa https://m.edsoo.ru/863eaea2
19 O60061eHne o Teme «Bo3HUKHOBEHME U 0
pa3BUTHE KU3HU HA 3eMIIe»
20 DKOJIOTHUs KaK HayKa 0
bubmuorexa [JOK
0
21 Cpenpl 0OuTaHUA U SKOJIOTHYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
Abuornueckue gaxtopsl. JlabopatopHas
99 pabota Ne 3. «Mopdomoruueckue 05 bubnuorexa [IOK

0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT
oOuTaHus»

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

buotnueckue dakropsl JlabopaTtopHas padora

bubmuoreka [JOK
23 Ne4 «Brustaue CBeIa Ha POCT U Pa3BUTHE 1 0.5 https://m.edsoo.ru/863eh348
YEepPEHKOB KoJieyca
DKOJIOTUYECKHE XaPaKTEPUCTUKH MOMYIISIIH.
24 [TpakTuueckas padborta Ne 2 «Ilomcuér 1 05
TUTOTHOCTH TOTYJISIIIUI pa3HbIX BUIOB '
pacTeHuin»
bu6mmorexa [IOK
2 — 1
5 Coo0miecTBa OpraHu3MOB — OHOIIEHO3 0 httos://m.edsoo.ru/863ebA6a
bu6mmorexa [IOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 0 https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENN IKOCUCTEMBI.
27 Dkosornueckue nupamuasl. CBoiicTBa 1 0 bubmmorexa LOK
PAMHIBL https://m.edso0.ru/863eb5fa
skocucteM. CyKieccus
28 [TpupoaHBIE SKOCHCTEMBI 0
29 AHTpPOIIOr€HHBIE YKOCUCTEMBI 0
bu6mmoreka [IOK
30 buocdepa — rimobanbHas 3xocucTeMa 3eMin 1 0 https://m.edsoo.ru/863ebbse
bu6mmoreka [IOK
31 3aKOHOMEPHOCTH CYILIECTBOBaHUs Onochepbl 1 0 https://m.eds0o.ru/863ebd16
32 YenoeuecTBO B 6rocdepe 3emnn 1 0
bu6mmorexa [IOK
1
33 CocyniecTBOBaHHE TPUPOJIBI M YSIIOBEYCCTBA 0 https://m.edsoo.ru/863ebale
34 O006111eH1E TeMbI «Co00I1IECTBA U 1 0
HKOJIOTUIECKUE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u nip.;
[Tox penakuueii [Taceunuka B.B. AkuronepHoe obmiectBo «M31arenscTBo
«IIpocBemenue»

* buonorwus, 11 xknacc/ Ilaceunnk B.B., Kamenckwuit A.A., Pyomios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akironepnoe o6miectBo «M3narenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

METOIMYECKOE MocoOme Ha caiiTe WWW.Prosv.ru

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://bio.clow.ru/ https://uchebnik.mos.ru/catalogue?subject_ids=57
https://resh.edu.ru/subject/5 http://fcior.edu.ru/

https://foxford.ru/catalog/courses/biologiya






