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IHHOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpamMmbl MO OUOJIOTUU TEOPETHUYECKYIO OCHOBY JJIsi OIpPEICIICHUS
MoAX0A0B K (OPMHUPOBAHUIO COJEpXKaHUS Yy4yeOHOro mnpeaMera «buONOTHs» COCTABUIIM:
koHnentyanbabie nosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€NIeH, CONepKaHus,
pe3yabTaTOB 00y4YeHUsI U TPeOOBaHUM K YPOBHIO MOATOTOBKH BBIITYCKHHKOB, MOJIOXEHUS 00
OOIIMX HEJSAX U MPUHIUIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPETHETrO
obmero oopa3zoBanus B Poccuiickoit deneparuu, a Takke MOJ0KEHUS O Crielu(pUKe OMOJIOTHH,
e 3HAUYCHUU B TO3HAHUHU >KUBOM MPHUPOJLI U OOECICUECHUM CYIIECTBOBAHUS YEIOBEUYECKOIO
obrmectBa. CorjaacHO Ha3BaHHBIM TOJIOKEHHSIM, OIPEIe/IEHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6uonoruu JaéT npeAcTaBiIeHue o Lesix, 00 oluieil crpareruu oOydeHus,
BOCIIMTAaHUS W Pa3BUTHS OOydalOIMUXCA CpencTBaMu ydeOHoro mpenmera «buomorusy,
orpezensier 00sg3aTeIbHOE NPEIMETHOE COACpXKaHUE, €ro CTPYKTYpY, paclpelesieHHe IO
pa3fenaM U TeMaM, PeKOMEHIyeMYIO IMOCJIEeI0BATEeIbHOCTh N3yUCHUS y4eOHOTrO Marepuana C
Y4ETOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKK 00pa30BaTEIbHOTO MpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00y4aromnuXCsl.

B mnporpaMmme 10 OHWOJOTMM TaKKe YUUTHIBAIOTCS TPEOOBaHMS K IUTAHHPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM M TPEIMETHBIM pe3yjbTaTaM 00y4deHus B (OPMUPOBAHUU
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIHHOW JEATEIbHOCTH/y4eOHBIX NEUCTBUN 0O0Yy4YarOIIUXCS
110 OCBOEHUIO COJIEpKaHUsI OMOJIOTMYECKOr0 00pa3oBaHMsI.

B nporpamme mo Ouosnoruu (10—11 kiaccel, 6a30BbI YPOBEHB) peaIM30BaH MPUHITUIL
MPEEMCTBEHHOCTH B M3y4YCHMM OWOJIOTMM, Ojarojgapss 4yeMy B HeEH MNpocMaTpUBaeTCs
HAIPABJICHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (DOPMHUPOBAHUEM ECTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUSI, IIEHHOCTHBIX OpPUEHTAlMM JIMYHOCTHU, OKOJOTHYECKOTO  MBIIUICHHUS,
MPECTAaBIICHU O 3J0pPOBOM oOpa3e JKM3HU U OEpeKHBIM OTHOIICHHEM K OKpYXKaromei
npupoaHoi cpezae. Ilosromy Hapsay ¢ u3ydeHHMeM OOIEOMOJIOTMUECKUX TEOPHM, a Takke
3HAaHUM O CTPOCHUU MKUBBIX CHUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOTpaMMe M0 OMOJIOTHH y/I€JICHO BHUMAHUE WCITOJIb30BAHUIO TTOTYICHHBIX
3HAHUM B TOBCEJHEBHOM KU3HM [UJIl PpELIEHUS MPUKIAJAHBIX 3a7a4, B TOM YHUCIE:
npoQUIAKTUKU  HACIEJACTBEHHBIX  3a00JICBaHUN  YEIOBEKa,  MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUSI,  OOOCHOBAaHMSA  DKOJIOTMYECKH  I€J1€COO0pa3HOro  IMOBEJICHUA B
OKpY>KaroIiel MpUpoIHON Cpejie, aHalIu3a BIUSHUS X03IMCTBEHHOM JIeATeTbHOCTH YeJIOBEKa Ha
COCTOSTHUE TPHUPOIHBIX W HCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHEC BHUMAHHUS K TPUKIIATHOU
HAIMPaBJICHHOCTH y4eOHoro mpeamera «buojorus» MPOAMKTOBAHO HEOOXOJAMMOCTHIO
00€eCTeUeHMS YCIIOBUM JJIsI pelIeHUs] OTHOW U3 aKTyaJIbHBIX 3aJ1au KOJLHOTO OUOJIOTHYECKOro
oOpa3oBaHusi, KOTOpas mMpeanosiaraeT (HOpMUPOBaHHUE Y OOYYAIOIIUXCS CIHOCOOHOCTH
aIaNTUPOBATHCS K U3MEHEHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero oOiiero oOpa3oBaHUs 3aHMMaeT BaxkHoe Mecto. OHa
oOecrieunBaeT GOpMUPOBAHUE y OOYYAIOMIMXCSA TMPEACTABICHUN O HAYYHOW KapTUHE MHPA,
pacmmpsieT U 0000UIaeT 3HAaHUA O >KUBOM MpHUpPOAE, €€ OTIMYMUTENbHBIX TIpPU3HAKAX —
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YPOBHEBOM OpraHU3allid U DBOJIIOLUM, CO3MAET YCIOBUS JUIsA: MO3HAHUS 3aKOHOB >KUBOU
npupoasl, GopMupoBaHHS (PYHKIMOHATBLHOW TIpaMOTHOCTH, HaBBIKOB 370pPOBOIO0 U
0e30macHoro oopasa >KM3HHU, SKOJOTMYECKOT0 MBIIIJICHUS, IEHHOCTHOTO OTHOLICHUS K KUBOM
MIPUPOJIE U YETIOBEKY.

bonbiioe 3HadueHwe OWMONOTHS HMMEET TaKXKe JUIS PEHIeHUS BOCIUTATEIbHBIX H
pa3BUBAIONIUX 3aJad CpeAHEro oOImero oO0pa3oBaHUs, COMHAIM3AINN  O0YJarOIINXCS.
N3ydyenue Ouosoruu oOecneynuBaeT ycJIoBUS Uil  (POPMUPOBAHUSI HHTEIICKTYaJTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIIMOHHBIX HABBIKOB, 3CTETUUECKOU KYIbTYPhI, CIIOCOOCTBYET
WHTETpaluyu OMOJIOTMYECKUX 3HAHUHN C MPEACTABICHUSAMHU U3 JPYIHMX YUe€OHBIX MPEIMETOB, B
YaCTHOCTH, (U3MKH, XUMUU U reorpaduu. HasBaHHBIE TOJIOKEHHS O TMpeaHA3HAYCHUU
yaeOHOro mpenMera «bronorus» cocTaBUIIM OCHOBY JIJISl OTPEEICHHS TTOIXO0I0B K OTOOPY |
CTPYKTYPUPOBAHUIO €T0 COJAEP>KaHUs, MPEACTABICHHOIO B MPOrpaMMe 1Mo OMOJIOTHH.

OTt60p conmepkanust yaeOHoro npenmera «buonorusy Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
MO3UIUN KYJIBTYPOCOOOPA3HOIo MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM O0Yy4YaOIIUECs JOJIKHBI
OCBOUTDH 3HAHUS M YMEHUS, 3HAYUMBbIC I (DOPMHUPOBAHUS OOIICH KYJIbTYPHI, OMPEICIISIONINE
aJIcKBaTHOE TMOBEJCHUE YEJIOBEKA B OKpYXKAlOlleW NpUpOAHON cpele, BOCTpeOOBAHHBIE B
MOBCETHEBHOM JKU3HU M MPaKTUUYECKOH jaesTeibHOCTH. Oco00e MeCTO B 9TOM cHCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTBhI COJACpP)KAaHMS, KOTOpbIE CIIY>KaT OCHOBOM g  (popMUpOBaHUS
IPEJACTABJICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPa U LIEHHOCTHBIX
OpPUEHTAIUSX JINYHOCTH, CIIOCOOCTBYIOIIMUX TYMaHU3aI[UK OMOJIOTHYECKOT0 00pa3oBaHusl.

CTpyKTypupOBaHHE COJEpKaHMUs Yy4eOHOro Marepuaia B MpOorpaMMme IO OHOJIOTHUU
OCYIIIECTBJICHO C YU4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIUYUTEILHBIX OCOOCHHOCTSIX
JKMBOW TPUPOABI, O €€ YpPOBHEBOW OpPraHM3alMU W DBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType ydeOHOTO mpenMera «bruosorusy BBIIEICHBI CICNYIONNUE CONEeP)KATeIIbHbIC JINHUN:
«buonorus kak Hayka. MeToabl HaydHOro nmo3Hanusy, «Kinerka kak Onojgoruueckas CUCTEMay,
«Opraam3m Kak Ouosiornueckasi cucreMay, «CrucreMa 1 MHOT00Opasue OPraHudeCKOro MHUPay,
«IBONIOLUS )KMBON IPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Lenr uzyuyenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJAJICHUE
OOYYaOIIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATHLHOW OpraHW3alliyd JKUBBIX CHCTEM
Pa3HOTo paHra u NpUoOpPEeTeHNEe YMEHUM UCTIONb30BATh ATU 3HAHUS JIJIsl TPAaMOTHBIX JACHCTBUI B
OTHOILIEHUH OOBEKTOB KMUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTikeHue 1end H3ydeHus: ydueOHoro mnpeamera «buosiorusi» Ha 0a30BOM YPOBHE
o0ecreynBaeTcsl PEIIeHUEM CIEAYIOIINX 3a/1ay:

OCBOCHUE OOYYAIONIUMHUCS CHUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPUSIX, YUCHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBUJIaX, CIY)KAIIUX OCHOBOW it (pOPMUPOBAHUS
MPEJCTABJIECHUN O E€CTECTBEHHO-HAYYHOW KApTHUHE MHUpa, O METOJaXx HAYYHOrO0 IO3HAaHUf,
CTPOEHUM, MHOTIO00pa3Mu M OCOOCHHOCTSAX >KMBBIX CHCTEM pPa3HOIO YPOBHS OpraHu3alvu,
BBITAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTUH;

dbopMupoBaHue y OOy4YarOIIUXCSl TO3HABATEJIBHBIX, MHTEIUICEKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW B TIPOIIECCE aHAN3a JIAHHBIX O MYTSIX Pa3BUTHS B OMOJIOTUY HAYYHBIX B3TJISIOB,
WJIeU U ITOAXO0I0B K NU3YyYEHUIO )KUBBIX CUCTEM Pa3HOI'O YPOBHs OpPraHU3aluy;
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CTaHOBJICHHE Y OOydallmmxcs oOImed KyJabTypbl, (YHKIIMOHAILHOM T'PaMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHITH U OLICHUBATH SIBJICHUS OKPYKAIOIIEr0o MUpa >KMBOM MPUPOJIbI Ha
OCHOBAHUHU 3HAHUU U OIBITA, MOTYYECHHBIX TPU U3YUCHUU OHOJIOTHUH;

dbopMupoBaHuEe y OOYUYaIOIIUXCS YMEHHH WJUTIOCTPUPOBATH 3HAUYCHHE OMOJIOTMYECKUX
3HAHUU B MPAKTUYECKOW MESITEIbHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTUN U arpOOMOTEXHOIOTHIA;

BOCIIUTAHUE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJTOBEKOM KHUBOW MPHUPO/IHI,
HEOOXOJMMOCTH OEPEeKHOTO OTHOIICHUS] K HEH, COOMIOACHUS JOTHYECKUX HOPM TMpHU
MIPOBEICHUN OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HAHHE IEHHOCTU OMOJIOTWUYECKUX 3HAHWM JIJISi TIOBBIMIEHUS YPOBHS DKOJOTHYECKOU
KyJbTYPBI, U1 JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

npUMEHEHUE NMPUOOPETEHHBIX 3HAHUM M YMEHMM B TMOBCEIHEBHOM U3HMU JJISI OLIEHKHU
MOCJIEICTBUI CBOEH JAEATEIHbHOCTH IO OTHOILIEHUIO K OKpYXKalolled cpene, COOCTBEHHOMY
3/I0pOBbI0, 00OCHOBAaHKE U COOJIIOIEHUE Mep TPODUIIAKTHKY 3a00JIeBaHUH.

B cucreme cpennero obuiero oopazosanusi «buonorusy», nzydaemas Ha 0a30BOM ypOBHE,
SBIIICTCSA 00sI3aTEIHHBIM YYEOHBIM TMPEAMETOM, BXOMSAIIAM B COCTaB IMPEIMETHOW 00JIacTh
«EcTecTBEHHO-Hay4YHBIE PEIMETHI».

JIns u3ydeHus OMosioruu Ha 0a30BOM YPOBHE CpPEHEro OOIIero 00pa3oBaHUs OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 yac B Heaemo), B 11 kimacce — 34 yaca (1 yac B Hezento).



COJEPXXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMU €CTECTBEHHBIMU HaykKamH, (uiiocopueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Owonormu B (HopMHUpOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MUpA.
Cucrema OMONOTMYECKUX HAYK.

MeTo1bl TTO3HAHUS JKUBOU MPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, Kiaccuukanus, MOJICIUPOBAaHUE, CTAaTUCTUYECKas o00pabdoTKa
JTAHHBIX).

JlemoHcTpanum:

[Toprpersr: Y. dapun, I'. Mennens, H. K. Konbnos, [kx. Yorcon u @. Kpuk.

Tabmuup! 1 cxempl: «MeTobl TO3HAHUS KUBON IPUPOIBD).

JlabopaTopHble 1 MPaAKTH4YeCKUe PadOThI:

[IpakTtnueckas pabora Ne 1. «lMcmonp3oBaHKe pazIUYHBIX METOJIOB IpPH
M3yYEHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI H MX OPTraHU3ALMS.

KuBble cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust ouonoruu. OTianune
KUBBIX CUCTEM OT HEOPraHUYECKON MPUPO/IBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aiuu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIM, IMOIMYJIALUOHHO-
BHJIOBOH, 9KOCHCTEMHBIN (OMOreOIeHOTHIECKU ), OMOChepHBIi.

JdeMoHCcTpanuu:

Tabmuer u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AIlUN
YKUBOU MPUPOJIBD».

Oo6opynoBanue: Mmozenb moiexkybl JITHK.

Tema 3. XuMH4YeCKHH COCTAaB U CTPOCHHUE KJIETKH.

XWUMUYECKUN COCTaB KIETKH. XHMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIEC BEIIECTRA.

@OyHKIUM BOABl W MHUHEpPAIbHBIX BelleCcTB B KkieTke. llommep:xkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHnmblie 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl O€JIKOBOM MOJEKYyJbl (MEpBUYHAs, BTOpUYHAS, TpPETUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIIMK OENKOB.



®epmenTsl — Ouonormyeckue Karaiauzaropbsl. CTpoeHue (QepMeHTa:
aKTUBHBIA WEHTp, cyOcTpartHas crneuuduuHocts. KodepmeHThl. ButamMuHbL
OTinuus GepMEHTOB OT HEOPraHUYECKUX KaTalu3aToOpoB.

VYraeBonpl: MoOHOcaxapuibl  (IJIrOKo3a, pubo3a U Je30Kcupu003a),
aucaxapuipl  (caxaposa, JIakTo3a) M IoJMcaxapuabl (Kpaxmals, TJIMKOTeH,
[eJUTI0103a). brosornueckue pyHKIUM yTriaeBOIOB.

Jlunuael:  Tpurmmuepuabl, ¢GocPomunuabl, crepouAbl. ['uapoduibHO-
ruapodoOHbIe  cBoMcTBa. buonormdyeckne ¢yakuun aunuaoB. CpaBHeHUe
YIIEBO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hyxkneoruasr — MoOHOMEpHI
HykJ1enHOBBIX KucnoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynkunn PHK.
Buaet PHK. AT®: ctpoenue u GpyHKIMH.

[MuTonorus — Hayka o kierke. Kierounas teopus — npumep B3auMOACHUCTBHUS
uaen u (pakToB B HAYYHOM IO3HAHUU. METO/Ibl N3y4EHHUS KIIETKU.

Knerka kak menmoctHas »xuBas cucrema. OOmMe TMNPU3HAKH KIJIETOK:
3aMKHyTas HapyxHas memOpana, moisiekyisl JIHK kak reHernmueckuil ammapar,
cucTeMa cuHTe3a Oenka.

Tunsl KJIETOK: H>yKapUOTHYECKas M Mpokapuoruueckas. OcoOeHHOCTH
CTPOEHHUS NpOoKapuoThdecko kieTku. Knerounas crenka Oaktepuit. CTpoeHue
JSYKAPUOTHUYECKOW KJIETKUM. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU U
IpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢yukuuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa u pynkuuu. lluronnazma u eé
opranouasl. OmHomemOpannbie opranouasl kietku: OIIC, ammapar Ionbmxw,
a30CcoMBbl. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MHUTOXOHAPWH, TUIACTHBI.
[IpoucxoxaeHne MUTOXOHApUA M mactua. Buasl mmactua. HememOpaHHbIE
OpPraHOWJbl KJIETKUA: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOIU, PECHUYKH,
KryTukd. QyHKIMN OpraHOMA0B KJIETKU. BKirtoueHus.

Anpo — perymaTopHblii HeHTp KieTku. CTpoeHue snpa: sjuepHas 000JIOuKa,
KapHuoIula3mMa, XpOMaTHH, IPbIIIKO. XPOMOCOMBI.

TpaHCnOPT BEIIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. IIneitaen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. @pankins, K. M. bap.

Hunarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XuMHYECKUX 3JIEMEHTOB B KUBOW IIPUPOJIEN.

Tabmuner u cxembl: «llepuonuueckas TabiMlia XUMUYECKHX SJIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BoJbI», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbI OeIKa,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CTtpoeHne monekybl



AT®», «CTpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOM KIIETKW,
«CTpoeHuEe pACTUTENBHOM KIETKH», «CTpOEHHME NPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», « Y TJIeBOAbD», «JIumuabn.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE MJIsi IPOBEACHUS
HAOJIIOICHUM, W3MEPEeHUM, SKCIEPUMEHTOB, MUKPOMpPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlabopatopHast padora Ne 1. «M3ydyeHwe KaTaqMTHUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha TpUMeEpe aMuUIa3bl WK KaTalla3bl).

JlabopatopHast pabdora Ne 2. «l3yueHue CTpOCHHSI KIETOK pPaCTEHUH,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM HAa TOTOBBIX MHUKpOTperaparax U X
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KIETKH.

OOMeEH BeIlIecTB, WIM MeTa00IU3M. ACCUMUIIAINS (TJIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUUeCKuidi OOMEH) — JBE CTOPOHBI €JIMHOr0 IMpolecca
MeTtabomu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB M JHEPIMHM B TOHUMAaHUU
MeTaboau3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPO(DHBINA U reTepoTpodHbId. Ponb (pepMeHTOB
B OOMEHE BEILECTB U MPEBPAILIEHUU SHEPTUU B KIIETKE.

®orocunTe3. CperoBass u TemHOBas ¢a3bl  (orocuHTe3a. Peakuuu
dotocunTe3a. IPphekTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. BaustHue ycnoBuil cpeapl Ha (OTOCHMHTE3 M CHOCOOBI MOBBIIICHUS €T
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCHHTE3UpyIoue 0akTepuu. 3HaUeHHEe XEMOCHHTE3a JJIs
KW3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KJeTke. PaciieruieHue BemiecTB, BbIACICHUE U
aKKyMyJIUPOBaHHWE OJHEPrud B KIETKE. OTambl SHEPreTHYEeCKOro oOMeHa.
I'mukonu3. bpoxenune m ero Bunabl. KucinopomHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOe dbochopunupoBanue. D¢ HeKTUBHOCTH
HHEPreTUYECcKOro oOMeHa.

Peakunu wmarpuunoro cuHTe3a. ['enermueckas wunpopmamus u JIHK.
Peanuzanusa renernueckol wHdoOpManuu B KIETKE. | €HETMYECKUU KO U €ro
cBoiictBa. Tpanckpunuus — MmarpuuHbiii cuate3 PHK. Tpancnsiuust — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanwe amMuHOKHCIOT. Ponb pubGocom B
OunocuHTe3e Oenka.

Hexknerounbie Gpopmbl xu3Hu — BUpychl. Uctopus oTkpbiTus Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnn pacteHuil, KUBOTHBIX U UYEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummyHnonedunura yenosexka (BMY) — Bo3Oyaurens CIIM/a.



OOpatHass ~ TpaHCKpuUIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacnpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JemoHcTpanum:

IToprpersr: H. K. Konsuos, /1. Y. MBanoscknii, K. A. Tumupsses.

Tabmuupl u cxemsl: «Tumbl nutanusy, «Meradomu3my», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Xioporact», «®orocunres», «Crpoenue JHK»,
«CtpoeHue u PyHKIIMOHUPOBAaHUE TeHay, «CuHTEe3 Oenkay, «I 'eHeTUUeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIN 1ukin Bupyca CIIN/la,
0axkTepuodaray, «Permmukanus JHK».

Oo6opynoBanue: moaenu-anrumkanuu «Y asoenaue JIHK u Tpanckpunimsy,
«buocunres 6enka», «CTpoeHne KIETKI», Mojelb CTpyKTyphl JJHK.

Tema 5. Pa3MHoOKeHHe M MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrnerouHbplii muKi, Wi SKU3HEHHBIM NUKNT KieTku. WHTepdaza m MHUTO3.
[Ipoueccol, mpotekatomue B uHTepdaze. Pemnmkarnuss — peakuuss MaTpUUHOTO
cunteza JIHK. CtpoeHne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HAOOpbl.  XPOMATHIBI.
[urosornyeckue OCHOBBI PAa3MHOXKEHHUS W  HHAWBUIYAIBHOIO  Pa3BUTUSA
OpPraHu3MOB.

Henenue kinerkn — muto3. Cragum murtosza. [Ipomeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[IporpammupyemMas rubenb KIETKH — alomnTo3.

@dopmMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe U mojioBoe. Buasl Gecrionoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHHMPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIIUH.

[TomoBOE pa3MHOKEHUE, €r0 OTJIMYUS OT OECIIOIOTO.

Meiio3. Cranuun Mmeio3a. [Ipouecchl, mpoucxoisdmue Ha CTagusx Meuosa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICa U
3Ha4YEHUE MENO03a.

['ameTtoreHes — mporecc 0O0pa3oBaHUsS TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOEHHOCTH CTpOCHHUs SULEKIETOK M crepmaTo30ouioB. OIUIOA0TBOpPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3ButHe (OHTOTE€HE3). OMOPHOHAIBLHOE  Pa3BUTHE
(amOpuoreHe3). Dtanbl SMOPUOHAIIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, ractpyisiuus, opradHoreHes. IloctomOpuoHanbHOe pa3BuTHe. TUIbI
MOCTOMOPHUOHAIILHOTO PAa3BUTHA: TpsSMOE, HempsMmoe (IMuuHOYHOE). BimsiHue



Cpellbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pazButne pacteHuid. OHTOreHE3 LIBETKOBOIO PACTEHHUS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JemoHcTpanum:

Tabmumer 1 cxembl: «DOpMBbl pPa3MHOXKEHUST OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y 1IBETKOBBIX pacTeHul», «BereratTuBHOE pa3MHOXKECHUE
pactenuit», «Jlenenne kietku Oakrepuity, «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Knerounsii mukny, «Permmukanus JTHK», «Mwutos»,
«Mernosy, «IIpsmoe u HenpsiMoe pa3BUTHEY, «[ aMeTOreHe3 y MIIEKOIMUTAIMINX U
yenoBekay, «OCHOBHBIE CTaJIUA OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpEapaThl «CriepmMaTo30ubl
MJICKONIUTAIOIIETO», «SIMIIEKIIeTKa MIIEKONUTAOMEro», «KapuokuHnes B KieTKax
KOpEIIKa JIyKa», MarHuTHas MOJEb-allUIuKanusa «JleneHue KIETKU», MOJEIb
JIHK, Mozenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble U IpakTU4ecKne padoThbI:

JlabopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMIPENapaTaxy.

JlabopatopHast pabora Ne 4. «/3yueHue cCTpoeHHsI TOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjienCTBEHHOCTb U H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3aaun reHetuky. Mctopus pasButus reHeTUKU. Ponb nuronorun
U HSMOPHOJIOTMM B CTAHOBJICHMM TEHETHKHU. BKiag poCCHUUCKMX U 3apyOeKHBIX
y4€HBIX B Pa3BUTHE TEHETUKU. MeTOAbl TEHETUKU (TUOPHUI0IOTHYECKUH,
[IUTOICHETUYECKUHN, MOJCKYISIPHO-TeHeTUUEeCKU). (OCHOBHBIE T'E€HETHUUECKHE
MOHATHUA. ['eHeTHYEeCKass CUMBOJIMKA, UCHOJIB3YEMAs B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcCJIeJIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MoHorubpuiHOe CKpeulMBaHue. 3aKOH eAMHO0-00pa3usi TUOpHUAOB TMEPBOIrO
nokoneHus. IlpaBuno JgoMuHUpOBaHUA. 3aKOH pacUICIJICHUS ITPU3HAKOB.
I'unoresa yncroTel ramet. [loaHOE M HEMOTHOE TOMUHUPOBAHUE.

JlurnObpuaHoe  CKpemuBaHHWE. 3aKOH  HE3aBHCHMOTO  HACJICIOBaHMUS
Mpu3HAaKoB.  [luToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUSI.
AHanu3upymoliee ckpelmuBaHue. Mcnoib30BaHNE aHATTM3UPYIOIIETO CKPEIIMBAHUS
JUISL OTIpEeJIeTICHUs T€HOTHUIIa OCOOMU.

CuerienHoe  HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO T€HOB. HapylleHue cuenieHus TeHOB B PE3YJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHETUYECKUE KAPTHI.
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['eneTnka mosa. XpOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['omorametrHsle W rereporameTrHbie OpraHusmbl. HacnemoBaHue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUAB N3MEHUYMBOCTHU: HEHACIEACTBEHHAS U HACIICICTBEHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(UKAITMOHHON M3MEHUYMBOCTH. BapuarimoHHBIN psaa 1 BapralldOHHAas KpUBasl.
Hopma peakunm npusnaka. KonmuecTBeHHbIE M KAUECTBEHHbBIC MPU3HAKUA U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHIMBOCTH.

HacnenacTBeHHasi, WM TEHOTUIHMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHUYMBOCTh. Meio3 U TOJNOBOM Tpolecc — OCHOBAa KOMOWHATUBHOU
M3MEHYMBOCTU. MyTannoHHast u”3MeHYMBOCTh. Kiaccudukaus MyTanuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ MpUYUHBI MyTaluid. MyTareHHbie (akTopsbl.
3aKOH rOMOJIOTUYECKHX PSIIOB B HacaeACTBEHHON n3MeHunBocty H. 1. BaBuiosa.

BHesinepHas HacneACTBEHHOCTh M U3BMEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/ABI T€HETHKU
YeJIOBEKA: TCHEAIOTNUCCKU, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE ONpeAcIICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[[P-ananu3a. HacnencTBeHHble 3a00JieBaHUS 4YeJIOBEKAa: TeHHbIE OO0JIe3HH,
00JIe3HN C HACJEICTBEHHOM MPEIpacnoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue ¥ reHeparuBHble MyTanuu. CTBOJNOBbIE KJIETKH. [IpUHIUIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, TPOPHUIAKTHKY U JICUEHUSI TeHETHUYECKUX
Oose3Heil. MenuKo-reHeTHYeCKoe KOHCYJIbTUpPOBaHME. 3HAYEHUE MEIUIIMHCKOU
TCeHETHKHU B NMPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUH YEIIOBEKA.

JdeMoHCcTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxosn, H. B.
Tumodees-Pecosckuii, H. V. BaBumnos.

Tabmupt  u cxeMbl:  «MOHOrMOpUJHOE  CKpEIIMBaHUE U €0
LIUTOTEHETUYECKAasi OCHOBa», «3aKOH paCHICIUICHUS] M €ro LHUTOreHeTUYecKas
OCHOBa», «3aKOH  4YHCTOTBl  ramer», «JlurubpugHoe  CKpeniuBaHUE,
«uTomornyeckue OCHOBBI JTUTHOPUTHOTO CKPELMBAHUA, «Meio3»,
«B3aumonencTeue aIenbHBIX TEHOBY», «l'eHeTnueckme KapTel pacTeHUH,
KUBOTHBIX U YEJIOBEKa», «I'€HeTHKa mojia», «3aKOHOMEPHOCTH HAacCJEIOBaHMS,
CLUCIUICHHOTO C moJioM», «KapuoTumbel 4YemoBeKa W KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MonudukanmonHas M3MEHUYHUBOCTh», «HacnemoBanue pesyc-
dakTopay, «I eHeTuka rpymi KpoBu», «MyTalnoHHass ”3BMEHYUBOCT.

O6opynoBanue: MOJEIU-aNIIUKauu  «MOHOTHOPUAHOE CKpPEIIMBAHUE,
«Hemonnoe nmomunupoBanue», «Jlurnbpumnoe ckpemmBaHuey, «llepekpéct
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XpOMOCOM», MHUKpPOCKON W MuUkKpompenapar «Jpozoduna» (HOopma, MyTauuu
(OpMBI KPBLIIBEB U OKpPACKHU Tena), repoapuil «I'opox moceBHO».

JlaGopaTopHble M IpakTU4ecKne padoThI:

Jlaboparopnas pabora No 5. «M3ydeHue pe3yabTaTOB MOHOTMOPUIHOTO U
IUTUOPUIHOTO CKPEIIMBAHUS Y Ip030(UIIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaupuKalMOHHON W3MEHYMBOCTH,
IIOCTPOEHHE BapUALMOHHOTO PSAJA U BAPUALMOHHON KPUBOMY.

JlabopatopHas pabota Ne 7. «AHanmu3 myrtanui y apo30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax.

[Tpaktnueckas pabora No 2. «CocraBieHue W aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOT UM.

Cenekiusi Kak Hayka M MpollecC. 3apOoKICHUE CENEKIIMU U JOMECTUKAIIUS.
VYyenue H. W. BaBuioBa o0 1eHTpax MPOUCXOXKIEHUS UM MHOroo0Opasus
KyJIbTYpPHBIX pacTeHui. LIeHTppl MpOMCXOXKIEHUs AOMAIIHUX >KUBOTHBIX. CopT,
MOpO/Ia, ITAMM.

CoBpeMeHHbIE METO/Ibl CceIeKIMU. MaccoBblii 1 UHAUBUIYAIbHBII OTOOpHI B
CEJIEKIMM pPACTEHUM M KUBOTHBIX. OIEHKa HKCTepbepa. bBIM3KOPOACTBEHHOE
CKpeluBaHue — HUHOpuAuHr. Yucrtas nuHUsA. CKpellMBaHWE YHCTHIX JIMHUH.
I'erepo3uc, wiu rubpunHas cuia. HepolCTBEHHOE CKpenIMBaHUE — ayTOPHUAMHT.
Otnanéunass rtulOpunmszauus U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 u
NOJIyYEHHE TMOJIUIUIONAOB. JlOCTHIKEHHUs CEJIEKIIMU PACTEHMH, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

broTexHONOrusl Kak OTpaciib MPOW3BOACTBA. ['€HHas WH)KEHEpHUs. OTallbl
co3nanusi pekomOuHantHod JIHK wu Tpancrennsix opranu3moB. Kierounas
nHxeHepus. Kiierounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOYKEHUE PACTEHUM.
KitoHnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

KOJIOTUYECKUE u DTUYECKHUE POOJIEMBI. I'MO - re€HETUYECKU
MOAU(UITTPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

IToptpersr: H. 1. Baunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmuupl um cxembl: KapTa «LIGHTpBI TPOMCXOXKIECHUS U MHOT00O0pasus
KYJIbTYPHBIX pacTteHuin», «llopoasl qomamHux »XKMBOTHBIX», «CopTa KYyJbTYPHBIX
pactenuity, «Otnanénnas rudpuausanusy, «Padoter akanemuka M. @. liBanoBay,
«lTomummonus», «OObEKThI OuOTEexHONOTUNY», «KieTouHble KyJIbTYypbl U
KJIOHUpOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MYJSDKH TUIOIOB M KOPHETUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03sICTBEHHBIE PACTCHUS».
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JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

Okckypceusi «OCHOBHBIE METOAbI M JOCTHKECHUS CEJNCKIIMU PACTEHHM U
’KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, TIEMEHHYIO bepMmy,
COPTOHUCIIBITATEILHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SIICTBO, J1TAOOpATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBOTIOIIUOHHAS OHOJIOTHUS.

[IpennoceyIki BO3HUKHOBEHHSI 3BOJIOLMOHHOW TEOPHUH. BOJIOLHOHHAS
Teopusi U €€ MecTo B OMONOruu. BiusHUE >BOJIOLIMOHHON TEOPUH Ha pa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CBunerenscTBa 3BOMONMMU. [lameoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
MOSIBJICHUS] BUJOB B IMaJCOHTOJOTHYECKON JIETONHUCH, MEPEXOHbIE (POPMBI.
buoreorpaduueckue: cxoncTso u paznuuue ¢payH u (Haop MaTepUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHE: CXOJICTBA W Pa3iduvsg SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOIMYHbIEC, AHAJIOIMYHBbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX IyTeH y Bcex
OpPraHU3MOB.

OBomonmonHass Teopusa Y. JlapBuHa. Ilpennochliku BO3ZHUKHOBEHUS
JapBUHU3MA. J[BHKYIIME CHUJIBI HBOJIIOLMM BHAOB 1O JlapBuHY (M30BITOYHOE
pa3MHOXKEHUE TPU OTPAaHUUYEHHOCTHU PECYpCOB, HEONpeaeséHHas N3MEHUYHUBOCTD,
0opr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonnu (CTI) u e€ OCHOBHBIE MOJTOXKEHUS.

Mukpossomonus. [Tomynanus kak eIuHHUIA BUAA U SBOJIIOLUH.

JBrxyiue cuibl ((hakTopbl) 3BOJIIOLUMK BUJIOB B MpUpoJe. MyTallMOHHBIHI
mporecc ¥ KOMOMHATHBHAas M3MEHYUBOCTH. [lomymnsiiuOHHBIE BOJNHBI M Apend
reHoB. M3omsmus u murpanusi.

EcrecTtBeHHBI 0TOOp — Hampapistomuil ¢akTop dBoIONUUA. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[TpucrocoGneHHOCTh OpPraHW3MOB Kak pe3yabTar 3BoJioLud. llpumepsr
MPUCTIOCOOJIEHUI Yy Opranu3MoB. ApoMop(o3bl U UIHO-aJalITallHH.

Bun wu BupmooOpasoBanue. Kputepun Bupma. OcHOBHBIE — (QOpPMBI
BUJI000pa30BaHUsL: TeorpapuIecKoe, IKOJIOTUYECKOE.

MakposBomtonusi. PopMbl  IBOMOLMM:  (pUIeTUYECKasl, JAWBEpPreHTHas,
KOHBEpreHTHas, napauiensHas. HeoOpaTuMocTh 3BOJIIOLINH.

[IpoucxoxaeHue OT Hecneuuain3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas pagualus.

JlemoHcTpanum:
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[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuier u cxembl: «Pa3BuTHE OpraHMYEecKOro Mupa Ha 3emiie», «3apoIbIiiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmel  OOppObI 32
cyiecTBoBaHue», «EctecTBeHHBI 0TOOP», «MHOrooOpa3zue COpTOB pacTeHHII»,
«MHoroobpazue  TopoA  KHUBOTHBIXY, «Ilonynsuumny, «MyranmonHas
U3MEHUMBOCTB», «ApoMopdo3bl», «Hanoanantanum», «OOmas aereHepanus»,
«/IBmxymue cunbl dBomonun», «Kapra-cxema wapmpyra nyremecrsus Y.
JapBuHa», «boprba 3a cymectBoBaHue», «lIprUcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpapuyeckoe B11000pa3zoBaHue», « IKOJOTHIECKOE BUI000PAa30BAHUEY.

ObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3jMYHbIMU THIAMH OKPAaCKH,
HAOOp MJIOJOB M ceMsH, Koyekuusi «lIpumepbl 3allUTHBIX TPUCIOCOOJICHUM Yy
KUBOTHBIX», Monielb «OCHOBHBIE HANPABJICHUS SBOJIIONUNY», 00bEMHAS MOJENb
«CTpoeHuE TOJIOBHOIO MO3ra MO3BOHOYHBIX).

buoreorpadpuueckass kapra wmupa, Kouekuusa «DopMbl COXpPaHHOCTH
HCKOMAaeMbIX JKMBOTHBIX U pacTeHWil», wmoxaenb ammukauus <«llepekpéct
XpOMOCOM», BIIa)HbIe Tmpenaparel «Pa3Buthe Hacekomoro», «Pa3Burue
JSATYHIKWA», MUKpornpenapar «Jpozoduna» (Hopma, Myrauud (GOpMbl KpPbUIbEB U
OKpPACKH Tela).

JlabopaTopHble U MPpaKTH4YeCKUe PAdOThI:

JlabopatopHast padora Ne 1. «CpaBHeHHE BHAOB MO MOP(}OIOTHYECKOMY
KPUTEPUION.

Jlaboparopnas padora Ne 2. «Onucanue NpUCIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE KM3HHU HA 3emuie.

JlonayuHble TpencTaBiIeHUS O 3apOKACHUM >KW3HU. HayuHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: a0uoreHe3 M NaHCHepMHs. XHUMUYecKas
ABOMIOIMSI. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHWYECKHX.
DKCHepUMEHTAIbHOE MOATBEPKIECHNE XUMHUECKON 3BOMoIMH. HavanpHbIe 3Tansl
ouonornueckoit sBostonuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHMKHOBEHHME NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIIOLMS.
®opMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo 3paMm u nepuojaM. Karapxel. Apxeiickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ NepUOIbl: KEeMOPUICKUIA,
OpPJIOBUKCKHM, CHITYPUMCKUN, JEBOHCKU, KAMEHHOYT OJIbHBINA, IEPMCKHH.

Me3so30iickast 3pa U €€ epuoAbl: TPUACOBBIN, FOPCKHM, METOBOM.

KaliHozoiickass 2pa ®W €€ mnepuoabl: TNaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPONIOT€HOBBIN.
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XapakTepUCTUKa KJIMMaTa U TeOoJIOTMYECKHX mpoueccoB. OCHOBHBIE 3TaIbl
ABOJIOLMM PACTUTEIBHOTO M >KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. [losiBIIEHME, paciBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

CucremMa OpraHMYECKOro MHUpa KaK OTpakeHHe -HBoMOUUU. OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbl OPraHU3MOB.

DBOJTIOLMS YeNlOBEeKa. AHTPOMNOJIOTUS Kak Hayka. Pa3BuTue npencraBieHuid o
MPOUCXOXKIACHUU 4YesoBeka. MeTonbl HW3ydeHHs aHTpororeHe3a. (CxoacTBa u
pa3nuyus 4eloBeKa U KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKa.

JBwxymme  cuibl  (pakTopbl)  aHTPOMOIrEeHEe3a. Hacnencreennas
U3MEHUMBOCTh M  €CTEeCTBEHHBI oTOOp. OOIIECTBEHHBI 00pa3 KU3HH,
W3TOTOBJIEHUE OPYJUU TPY/A, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU HBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
ymensld, Yenosexk mnpsamoxoxsammi, YenoBexk Heanaepranbckui, Yenosek
pa3ymHblif. Haxolkum HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHUSL.

YenoBeueckne packl. OcHOBHBIE  OONBIIME  pachl:  €BPOIEOHIHAS
(eBpasmiickas),  Herpo-aBCTpaJiouaHas  (PKBaTOpHalibHAs),  MOHTOJIOMIHAS
(a3uarcko-amMepuKaHcKas).  UYepThl  MPHUCIOCOOJCHHOCTH  MPEJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CyHIECTBOBaHUSA. ENMHCTBO 4YenOBEYECKHX pac.
Kpuruka pacusma.

JemoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «BosHukHoBenne CoOJIHEUHOM cuCTEMBI», «Pa3BuTHE
opranvueckoro mupa», «PacturenbHas  kietkay, «KuBOTHasg  KJeTKay,
«IIpokapuoruueckas kjeTrka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHHS YEJIOBEKAa W YEJIOBEKOOOPA3HBIX
00e3bsi», «OCHOBHBIE MeCTa TMAJICOHTOJIOIMUYECKMX  HAxXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJNOBEKay, «JlpeBHeumue nmoam», «lpeBHue momu», «llepbie
COBPEMEHHBIE JTIOJIN», «HeT0BEUECKHUE pachly.

O6opynoBanue:  Mymspku — «lIpoucxoxkaenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOMNa, HeaHAepTasiblla, KPOMAHBOHIIA), CIEMKU WIH
U300paXeHUsT KAaMEHHBIX OpYAUM MEepPBOOBITHOIO YeloBeKa (KaMHH-YOMIIEPHI,
pyouna, ckpebia), TeoXpoHOJOrMuYeckass TaOnuma, Kouiekiusa «DopMbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHblie U NPpaKTUYeCKHUE PadOThI:

[IpakTnueckas padora Ne 1. «M3ydyeHre MCKOMAaEMbIX OCTaTKOB PACTEHHU U
KUBOTHBIX B KOJUICKIIHSIX.



15

DKcKypeust «IBOJIOIUS OPraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIN WM KpaeBeIUECKUI My3ei).

Tema 3. Opranu3msl 1 OKPYKAKIIAs Cpeaa.

DKoJlorus Kak Hayka. 3aJadyu ¥ pasJeibl 3KOJIOrud. MeToIbl SIKOJIOTHYECKUX
UCCJIEOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAS, IMOYBEHHAS,
BHYTPUOpPraHU3MEHHas.

Oxonornyeckue ¢akrtopel. Kriaccudukanus dSKojJornyeckux (HaKTOpoB:
abuornyeckre, OWOTUYECKME U aHTPOIOTeHHblE. JIeHCTBUE HKOJIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATYpPa, BIAKHOCTh. DoTOneproan3m.
[Ipucnocobnenust OpraHM3MOB K  JICWCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonornueckue puTMBI.

buotuueckue (bakTOopHI. Bunanl OMOTUYECKUX B3aMOJICHICTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMON03 U ero ¢opmel. [lapazutusMm, koomeparus,
MyTyaJIi3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIHU3M,
HEUTpanu3M. 3HaueHHE OWOTHUYECKUX B3aUMOJECHCTBUNM [IJI1 CYIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEpPUCTUKH mnomyiasuur. OCHOBHBIE —IOKa3aTelu
HOMYJISIUU: YHMCIEHHOCTb, IUJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJnHaMuka YyuCI€HHOCTH MONYJIALUY U €€ PErysius.

JemoHcTpanum:

[Hoptpetsi: A. I'ymbonbar, K. ®@. Pynwe, O. 'ekkensb.

Tabmumer u cxembl: kapta «lIpuponssie 30HBI 3emin», «Cpenbl oOuTaHUS
opranu3MoBy», «®Poronepuoauzm», «llomymsuny, «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH TOMYISIIuu HHQY30puu-Tyhenbkmy, «llumessie memm.

JlabopaTopHble U MPaKTH4YeCKUe padoThI:

Jlaboparopnas pabora Ne 3. «Mopdosornaeckue 0COOEHHOCTH PaCTCHHUI U3
pa3HbIX MECT OOUTAHHSI.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeyCay.

[Ipaktnueckas padora Ne 2. «llogcu€r mioTHOCTH MOMYISIIIUI pa3HbIX BUIOB
pacTEHU».

Tema 4. CooO1ecTBa 4 3K0J10rH94eCKUE CUCTEMBI.

Coo0rmiecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHI0Basi,
NpOCTpaHCTBeHHas, Tpoduueckas (muieBas). Bunbl-nomuHantel. CBs3M B
OHoIeHO3E.

DOkonornyeckue cuctembl (dKocuctembl). [loHsitTue 00 »sKocucTeMe W
ouoreorneHoze. @DOYHKIIMOHAIbHBIE KOMIIOHEHTHI HJKOCHUCTEMBI: POIYLEHTHI,
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KOHCYMEHTBI, penyleHThl. KpyroBopoT BeliecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpoduueckue (mumieBble) YpPOBHM 3KocHCTeMbl. [luieBble nenu W CeTH.
OCHOBHbIE TOKa3aTed HKOCHCTEMBI: OHMOMacca, MNPOIYKIUSA. DKOJOTHMUECKHE
NUpamMubl: MPOAYKUHH, YHUCICHHOCTH, OnoMaccbl. (CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIsiLNA, pa3BuTHe. CyKIeccusl.

[IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO
WIH [IMPOKOJMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ YKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorundeckoe u X031iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpa3ue kak (axkTop ycToWYMBOCTH dKocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO pazHOOOpa3us Ha 3eMIie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocheprr. XKuoe BemectBo u ero (ynkmuu. OcobOeHHOCTH OMoOchepsr Kak
rI100abHOM dKOCHUCTEeMBbl. JlMHaMHuYeckoe paBHOBecHE U OOpaTHas CBfA3b B
ouocdepe.

KpyroBopoTsI BeliecTB 1 OMOr€OXMMHUYECKHE IUKIIbI 3JIEMEHTOB (yIriieposa,
a3oTa). 30HANLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTeHHbIE U3MEHEHUs B Orocdepe.
['o0GanbHbIE SKOJOrHYECKUE TPOOIIEMBI.

CocyuiecTBoBaHue MIPUPOJBI u YEJIOBEUYECTRA. CoxpaHnenue
O6uopaszHooOpasusi Kak OCHOBa ycTowunBocTu 6uochepbl. OCHOBa parmOHAILHOTO
YIIPaBJIEHNUs TPUPOAHBIMM pecypcaMM M HX HCHOJb30BaHuE. J{OCTHKEHHUS
OMOJIOTUHU U OXPaHA MPUPOJIBI.

JlemoHcTpanum:

IToprpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuubr u cxemsl: «llumessle nenu», «bHOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOuiectBay, «llemn nuTaHus», «IKOJOTHUECKas MHPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCHUCTEMA
XBOMHOro Jseca», «buoneHo3 Bomoéma», «ArponeHo3», «lIpumepHsbie
AHTPONOTEHHBbIE  BO3JCWUCTBHS Ha Tpupony», «Baxheilline UCTOYHUKHU
3arpsi3HEHUs BO3[lyXa M I'PYHTOBBIX BOI», «[louBa — BakHeillIas cocTaBisOLIas
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapHukoBeiii 3pdexT», «DakTopsl
paJiMOaKTUBHOTO 3arpssHeHusi Oumocdeprr», «OOmEAs cTpykrypa Ouocheps,
«PacnpocTpanenne ku3HU B Ouocdepe», «O30HOBBIA 3KpaH OuoChepbI»,
«Kpyrosoport yriepoaa B 6uocdeper, «Kpyropopor azotra B Ipupoae».

O6opynoBanue: Mojenb-anmnMKauus «TunudHble OHOLEHO3bI», Tepdbapuit
«PacturenbHble cooliecTBa», Koekuuu «buouenos», «Bpeaurenn BaxxHeHmx
CEeNIbCKOXO3AMCTBEHHBIX KYJIbTYp», Trepdapuu W KOJUIEKIMM pacTeHUd U
KUBOTHBIX, NMPUHAAJIEKAIINE K PA3HbIM SKOJOTMYECKHMM TpyIIiaM OJHOI0 BHJA,



17

Kpacnass knura Poccuiickoit ®enepanuu, H300paKeHHUs] OXpaHSEMbIX BHUJOB
pPacTEHUH U JKUBOTHBIX.
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INDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOI'PAMMBI 110
bNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHNIA

Cormacio ®I'OC COO, ycranaBnmuBaroTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUs  OOYyYaloOIMMUCSA TporpaMM  CpelHero olmiero  oOpa3oBaHUs:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JIHMYHOCTHBIX PE3YJIbTATOB OCBOEHUS mpenMera «buomorus»
BBIJICTICHBI CJIEYIONINE COCTaBISIONINE: OCO3HAHHUE O0YYaIOUIMMUCS POCCHICKON
IPAXKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENEJCHUI0, HalMuhe MOTHUBAllMU K  OOy4eHHIO  OHOJIOruH,
[[EJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKIEHUH JHWYHOCTH Ha OCHOBE
KITIOYEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPAAULMN pa3BUTHA OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYarolMXcs PYyKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMM, IPHUCYLIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HAJIMYUME SKOJIOTMYECKOTrO IPaBOCO3HAHMUS,
CIIOCOOHOCTHU CTAaBUTh LIEJIM U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS IpeaMera «bHoJIorus» JOCTUTaroTCs B
€AUHCTBE Y4YeOHOM M BOCHUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMU POCCHUMCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUYECKHUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPHUHITHIMU B OOLIECTBE MpaBUJIAaMU W HOpPMaMu
MOBEICHUSI U CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpPA3BUTHUSA, PA3BUTUSA BHYTPEHHEW TO3UMLUMM JIMYHOCTH, IATPUOTU3MA,
YBXKEHHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyAa U CTAPILIEMY MTOKOJIEHHUIO,
B3aMMHOT0 YBa)XCHUS, OEPEKHOTO OTHOILIEHUS K KyJIbTYpHOMY HACJIEIUI0 U
TpaauLMsAM MHOTOHAUMOHAIbHOTrO Hapona Poccuiickoint denepauuu, npupone u
OKpYKarollen cpeae.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMSI y4yeOHOro mnpeamera «buomorusn
JOJKHBI OTPa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUarOIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTALUN, MO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHUI, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACUIMPEHHE >KU3HEHHOTO
OMBITA W ONBITA JEATEIHHOCTH B IMPOLIECCE peaM3alii OCHOBHBIX HAIIPABIICHHUU
BOCIIUTATEJILHON JEATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMSA:

Cc(OPMHUPOBAHHOCTDH IPAKIAHCKON MO3UIIMK 00YUaIOLIErocsi Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;
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OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTCH, YBaKCHHUE
3aKOHA U MIPaBOIOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
OMOJIOTMYECKUX AKCIICPUMEHTOB;

CIIOCOOHOCTh  OMPEIESIATh COOCTBEHHYIO IIO3HMIIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKJICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COITMAJIbHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TI03HABATEIIbHBIX M MCCIEIOBATEIbCKUX 3aJlad, YBAKHUTEIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKON JI€SITEIIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD pOCCUICKOM IrpaKJIaHCKOM UJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHHUS K CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponunoi, ropmoctu 3a CBOM Kpail, CBOWO PoOauHy, CBOWM S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIICHUE K TIPUPOJHOMY HACJIEAUIO U TTaMSATHUKAM MPUPOJIBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHHMBATh BKJIaJ POCCUMCKHUX YUEHBIX B CTAHOBJIICHHE U
pa3BuTHE OWOJOTHM, TOHMMAHHMS 3HAYCHHS OHOJIOTMHM B TIO3HAHHHM 3aKOHOB
PUPOIBI, B )KM3HH YEJIOBEKA M COBPEMEHHOIr0 00IIeCTBa;

ujeiiHas yoeXKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTh 32 €ro Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUKUCKOI0 HAPOAa;

c(hOpMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHHUS |

CIIOCOOHOCTH OIIEHHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMIUBOTO OYAYIETO;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHSATHS IEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaguUUsIMU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHUH;
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MOHUMAaHUE YMOIIMOHATLHOTO BO3CUCTBUS )KMBOU MPUPOJIBI U €€ LIECHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnmUTaHUsi, (POPMUPOBAHNS KYJbTYPbI 310POBbSI H
IMOLUOHAJILHOI0 0JIATr OOy YU S:

MOHMMAHUE U peanu3aius 370pOBOro W 0e30macHoOro oopasza KU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHUE TUTMEHUYECKUX TMpPaBUI U HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATUNW W OTIbIXa, peEryispHas Qunyeckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[IEHHOCTH TIPAaBWJI WHIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MacHOro0 MOBEJECHUS B CUTYAIUSX, YIPOKAIOIINX 3A0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/Y, OCO3HAHUE IICHHOCTH MAacTEPCTBa, TPYA0I00HE;

TOTOBHOCTh K AKTHUBHOM JI€ATETLHOCTH TEXHOJIOTMYECKOW U COIUATbHOU
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSATH TAaKYIO JIE€ATEIbHOCTD;

HHTEpPEC K pa3NMuYHbIM cdepaM MpoPeCCHOHATLHON ACATEIHBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyamymiedl mpodeccun U peaTru30BbIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMS :

DKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIILIEHWE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKHM WX BO3MOXKHBIX TIOCICACTBUM  JUISI
OKpYXarolen cpebl;

OCO3HAHHE TJIO0ATBHOT'O0 XapakTepa JKOJOTHMUECKHX MpoOIeM W MyTed uX
peIICHNUS,

CIIOCOOHOCTh MCIOJIL30BaTh MPHOOpETaeMble MPU HM3YYCHUH OUOJIOTUU
3HaHWST W YMEHUS TpU PEIICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
IPUPOIONIONIb30BaHUEM  (COOJIIOJICHHE  TIPaBWJI  TOBEJEHUS B MPHUPOJE,
HAIIPAaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
AKOCUCTEM, Orochephl);
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aKTUBHOE HEMpUSTHE JEHUCTBUN, NPUHOCALIUX Bped  OKpYyKarolen
MPUPOTHON Cpefie, YMEHHE TMPOTHO3MPOBATh HEOJArONPHUATHBIC 3KOJIOTHYCCKHE
MOCIEACTBUS MPEANPUHUMAECMbBIX ICUCTBUN U TIPEIOTBPAILATh UX;

HaJIMYHUE PA3BUTOTO YKOJIOTHUUECKOT'O0 MBIIIICHHUS, YKOJOTHIECKON KYIbTYpPHI,
OTIbITa JesITeTbHOCTH HKOJIOTHYECKOM HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTH K yYACTHIO B TIPAKTUUECKOMN JEATECIHHOCTH IKOJOTHIECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HAa JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIbTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YWUTATEIhCKOM KYJIbTYpPhl KaK CpPEICTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHNUMAaHUEe CIenupUKA OWOJOTUM Kak HayKH, OCO3HaHHS €€ poiu B
(dbopMUpOBaHUYU PAIMOHAIIBHOTO HAyYHOTO MBIIIUICHUS, CO3JAaHWH II€TOCTHOTO
IpEJICTaBIICHUsT 00 OKpPY)KAIOIIEeM MHpE KaK O €JUHCTBE MPUPOIbI, YEJIOBEKa U
o0IecTBa, B TO3HAHWW NPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH Ipo0IeM
COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JIJII COBPEMEHHOW ITMBHJIU3AIINH:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/JaHHE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PeCypcHble  MPOOJEeMbl  Pa3BUTHUS
YeIIOBEYECTBA, TIOUCKA IyTeH BBIXOJA M3 TJIOOATBHBIX SKOJOTHYECKHX MPOOJIeM H
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAIMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOTHBIX PECYpcoB W (OPMHUPOBAHHMIO HOBBIX CTaHIIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJIOTMUECKUX 3HAHUM B IEJIX
NOBBIIEHUSI OO0IIeH KyJIbTYphbl, €CTECTBEHHO-Hay4HOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTu (YHKIIMOHAJIHHON TPaMOTHOCTU OOydaroumxcs, (GopMupyemMoun
IpU U3y4EeHUU OUOJIOTUY;

MOHMMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONB30BaTh TIOJydyaeMble 3HAHHUS I aHaId3a |
OOBSICHEHHUS SBJICHUN OKPY)KAIOIIErO0 MHUPA U MPOUCXOASIIUX B HEM M3MEHEHUH,
YMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAy4YHBIX (aKTOB U
UMEIOIIUXCS JAaHHBIX C IEJIbI0 TOTYyYEHHUs TOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATEILHO HCIONB30BaTh OMOIOTHYSCKUE 3HAHUS IS
penIeHus mMpooJieM B PeaTbHBIX JKU3HEHHBIX CUTYAITUX;

OCO3HAHHE IIEHHOCTH HAYYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U UCCIICIOBATEILCKYIO IEITeIbHOCTh WHANBUTYyaIbHO U B TPYIIIIC;
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TOTOBHOCTh M CHOCOOHOCTH K  HENpPEPBIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHHWI MO OWOJIOTHH B
COOTBETCTBUHU C )KMU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3yiabTaThl OCBOECHHs y4eOHOro mnpenMera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHUS OOYUYAIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHATHS, OTPaKAIOIIHNe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHUpPAa W CHEUU(PUKY METOAOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (BEILECTBO, HEPIus, sSBJIEHUE, MPOIIECC,
CUCTeMa, HAay4yHBIH (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCCIIEZIOBAaHME,  HAOMIOEHWE, U3MEpPEHHE, OKCIEPUMEHT U JAPYrux),
yYHHUBEpCAJIbHbIE ydeOHble JeHCTBUS (IO3HABaTEJIbHbIE, KOMMYHUKATHUBHbIE,

PErYIATHBHBIE), obecneunBaronme dbopmupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH M COIMAJbHONH KOMIIETEHIIMM OOy4aroImuxcsi, CIIOCOOHOCTh
o0yJaromuxcs UCIIO0JIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIE,

MHPOBO33PEHUYECKUE 3HAHMS W  YHUBEpPCAIbHbIE y4eOHbIE JECUCTBUSA B
NIO3HABaTEIbHOW U COLMAIBHON MTPAKTHUKE.

MeranpeMeTHbIE pPE3yJAbTaThl OCBOEHHUS MPOTrpaMMBbl CpPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OgBanagenne YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefcCTBUAMMU:

1) 6a3oBbIe JJOrHYecKHe e CTBHUS:

CaMOCTOSITEIbHO  (OpMYyJIMpOBaTh W aKTyalu3upoBaThb  MpodJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOEHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CPaBHEHUS, KJIaCCU(PHUKAIIUU, 0000IIEHHS), pACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHITHH (BBIICIATh UX XapaKTEpHbIC MPHU3HAKH, YCTaHABIUBAThH
CBSI3U C APYTUMU NOHATUSIMM);

ONpEAEISATh UENH JACSATEIbHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTaThl IEATEIBHOCTH C IIOCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS i1 OOBSICHEHUS! (PAKTOB U SBJICHHI
YKUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMM), BBISABISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MOJIETIbHbIE ~ CpeAcTBa IS peJICTaBIEHUS
CYILLECTBEHHBIX CBSA3€H U OTHOUIEHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
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TAaK)K€  INPOTHBOPEYMH  PA3HOTO  pOJA,  BBIABICHHBIX B Pa3jM4HBIX
MH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pelIeHUs NpoOJeMbl C YUETOM aHaiIM3a UMEIOLIUXCS
MaTepHallbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATb W  BBIIOJIHATH padOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE NeiCTBUS:

BJIaJIeTh HAaBbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAaMHM  paspeuieHus MpoOJeM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METO/IOB PEIICHMS IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IM4YHbBIX METOJOB IIO3HAHUS;

UCIIOJIb30BaTh pa3jU4HbIe BUABl JESITEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHUWs, €ro WHTEPIpeTalud, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B y4YEOHBIX
CUTYaIUsIX, B TOM YHUCIIE IIPU CO3AAaHUU YUEOHBIX U COLIMAIIbHBIX IIPOEKTOB;

(opMHUpOBATh HAYYHBII TUI MBILLJICHUS, BIaJeTh HAYYHOM TEPMHUHOJIOTHEH,
KJIIOUEBBIMU MTOHATUSIMH U METOAMM;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHBbIE 3a7aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJM3UpOBATh 3a/]ady,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAUTh apryMEHThl IS J0Ka3aTelbCTBa
CBOMX YTBEPXKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJa4d  pPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYLIECTBIIATH II€JICHANIPABICHHBIA IOUCK IMEpPeHoca CPEICTB U CIOCOOOB
JEeNCTBUS B IPO(PECCUOHAIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO M MPAKTHYECKYIO O00JacTH
KU3HENIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE WJEH, MpEIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb NMPOOJIEMBI U 3a/1a4H, IOMYCKAOIUE alIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOus, HAy4YHO-TIONYJSIPHOW JUTepaType, OHOJIOTMYECKHX CJOBapsX H
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHanu3upoBaTh
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UH(OPMAIIMIO Pa3JIMYHBIX BUAOB U (OPM IPE/ICTABICHUS, KPUTUUECKH OLIEHUBATh
€€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTH;

(GbopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IMYHbIE METOABI MPU MOUCKE U
otOope Ouonoruueckol uHGoOpMaIUl, HEOOXOIUMON ISl BBIMOJHEHUSI Y4EOHBIX
3asay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONBb30BAHUS PA3TUIHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BHIOMpaTh  ONTUMalbHYIO  (OpMY  TPEIACTaBICHUS
Oouonorudeckoil nHopManuu (CxeMbl, TpaduKH, JHArpaMMbl, TaOJIUIIBI, PUCYHKA
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KauyecTBe CpPEICTBA Mpu pabore ¢
Oouonornueckol uHGpoOpMaluen: TNPUMEHSATh XUMHYECKHe, (u3nueckue Hu
MaTeMaTUYeCKUe 3HaKW W CUMBOJIBI, (OpMYJibl, aOOpeBUATYpY, HOMEHKIATYpY,
UCIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaTJSAHOCTH;

BJIQJICTh ~ HABbIKAMHM  PACIIO3HABaHUST W 3allUThl  MHMOpMaIuw,
MH(OpPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgiajieHrie YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMU 1€HCTBUSAMM:

1) oOmenue:

OCYILECTBIISITh KOMMYHUKALIUU BO BCEX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMaJore WM AMCKYCCHUU IO CYIIECTBY 00CYyXJaeMoil TeMbl (yMEHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMIOJHEHUS TpeaaraeMoin
3aJ]auM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN JIPYIHMX YYaCTHUKOB
JIMajora Uiy JUCKYCCHUM);

pacro3HaBaTh HEBepOaJbHBIE CpEACTBA OOIIEHUS, IMOHUMAaTh 3HAUYCHUE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlui,
YMETb CMST4aTh KOH(JIMKTHI U BECTU MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHOCOOaMHU OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh
HaAMEPEHUs JIPYruX JIOACH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOH (hopMe HOpMyIHpOBaTh CBOU BO3PAKCHUS;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUYKY 3PEHHUS C HCHOJIb30BAHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAs eSTeJIbHOCTh:

NOHMMATh W MCMOJb30BAaTh MPEUMYILECTBA KOMAaHIHON M HMHIUBUAYaJIbHOM
paboThI MPHU pelIeHUr OMOJIOTHYECKOM MPoOiIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
PUMEHEHUS TPYIIOBBIX (JOPM B3aUMOACHUCTBUS MPH PEIICHUH YIeOHOW 3a1a4H;

BbIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX AEMCTBUN € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJIeHa KOJJIEKTHBA;
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NIPUHUMATh  1[€JIM  COBMECTHOW  JICSTEJIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JECHUCTBUS MO €€ JOCTHKEHUIO: COCTAaBIATH IUIAH JCHUCTBUH,
pacnpenensTh poiau € Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXJATh pe3yJbTaThl
COBMECTHOU padOThI;

OLICHUBATh KAa4ye€CTBO CBOETO BKJIAJa M KaXJIOr0 YYAaCTHHMKA KOMAHIbl B
001Ut pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBAaTh HAEU C TIO3UIMA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYILIECTBIISATH TO3UTHUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYaIUsIX, TPOSIBIISATh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATHBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMH PeryJATUBHBIMH IeHCTBUSIMHU:

1) camoopranusanmsi:

WCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHWS JUISl BBIIBICHUS TPOOJIeM U HX
pEIIeHUs B )KM3HCHHBIX U YU€OHBIX CUTYyaITUsX;

BEIOWpAaTh HAa OCHOBE OHWOJOTMYECKUX 3HAHUU IIEJIEBBIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHUCTBUSX M MOCTYIKAaX MO OTHOIIEHHWIO K KWBOW MPUPOJE,
CBOEMY 370POBBIO U 37J0POBBIO OKPYKAOIIUX;

CaMOCTOATEIBHO OCYIIECTBIIATH IMO3HABATENBHYIO JIESITEIbHOCTD, BBIABISATH
npo0JsieMbl, CTaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 3a/ladyu B 00pa3oBaTEIbHOU
JEATENBbHOCTU U )KU3HEHHBIX CUTYaLHSX;

CaMOCTOSITEJIbHO COCTaBJIATh IUTAH pEHICHUS NpoOJeMbl ¢  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEITOY TCHH;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacmupsTh paMKi Y4eOHOTO TTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUN;

JieJaTh OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHHUIO IITUPOKON JPYIULIUHM B
pa3HBIX O00JIACTSX 3HAHWN, TMOCTOSHHO TIOBBIIATH CBOW 0Opa30BATEIbHBIA U
KYJbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIIAJICTh  HABBIKAMU  TO3HABATEIbHOM  pediexkcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTAaTOB U
OCHOBAHUM, WCIOJb30BaTh MPUEMBI PEIICKCUU ISl OLIEHKW CHUTyalluu, BbIOOpa
BEPHOI'O PEIICHUS;

YMETh OLECHUBATH PUCKH W CBOECBPEMEHHO IIPUHUMATh PELICHUS 110 HX
CHIKCHUIO;
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[IPUHUMATh MOTHUBBI M apryMEHTbl JAPYIUX IIPU AaHAJIU3E pPE3YyJbTaTOB
NEeATEIbHOCTH;

3) mpuHATHE Ce0s1 M APYrUX:

MPUHUMATh ce0sl, MIOHUMAsl CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

[IPUHUMATh MOTHUBBI M apryMEHTbl APYTUX IIPU AaHAJIM3E pPE3YyJIbTaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO JAPYTUX HA OIIHOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro YyeaoBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHble pe3ynbTaThl ocBoeHUs mporpamMbl COO no Ouosioruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUN MO OCBOCHHUIO, MHTEPIIPETAIIUU U
peoOpa3oBaHUIO 3HAHUM, BUABI JEATEILHOCTU MO IMOJYYEHHUI0 HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CUTYyalUSIX, a TAaKXK€ B PEabHBIX
KU3HEHHBIX CUTYyallMsIX, CBSI3aHHBIX C Ouoinorueil. B mporpamme mnpeameTHbIe
pe3yNbTaThl IPEICTABICHBI IO F0JIaM 00y4YEHUSI.

[IpenmeTHbIe pe3yibTaThl OCBOEHMs yueOHoro npeamera «buonorus» ¢ 10
Kjacce JOJKHBI OTPAXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME HAyYHOTO
3HAHMSI ECTECTBEHHBIX HAayK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIAJE€ POCCHUHCKUX WU
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (DYHKIIMOHATIHHOU
IPaMOTHOCTH Y€JIOBEKa JJI PEIICHUS KU3HEHHbIX 33/1a4;

YMEHHE PaCKpBIBaTh COJEp)KaHUE OMONOTHYECKHMX TEPMUHOB M TOHSTHMA:
KU3Hb, KIETKa, OpraHu3M, meTadbonu3M (OOMEH BEIECTB M MpeBpalleHue
SHEPruu), rOMEOCTa3 (CaMOpEryssius), YpOBHEBasl OpraHu3alusl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHNE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHUE;

YMEHHE U3JlaraTb OHOJIOTHYECKHE TeopuHu (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAs, IIEHTpajbHAs JIOTMa MOJEKYJsipHOM Ouosoruu), 3axoHsl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 IeHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpenenars rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHE BJIAJIETh METOJAMU HAYYHOIr'O MMO3HAHUSA B OMOJOrvM: HAOIIOEHUE U
ONMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHMI, OpPraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBIABJICHHE
3aBUCUMOCTH MEXJY HCCIEAYyEeMbIMU BEIMYMHAMU, OOBSCHEHUE TMOITYyYEHHBIX
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pe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUMA, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BHIBObI HA OCHOBAHUM MOJYYEHHBIX PE3YJbTaTOB;

YMEHUE BBIICIATh CYHIECTBEHHBIE MIPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTHU
IpOIIECCOB: OOMEHA BEILECTB M MPEBpAIllEHUs] SHEPIrUU B KIETKE, (POTOCHHTE3a,
IUIACTUYECKOTO0 U DHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOXKEHHS, HWHIUBUIYAJbHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHUE NPUMEHSTH MOJTyYEHHbIE 3HAHUS ISl OOBACHEHMS] OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, U1l IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C 1enblo obOecriedeHus Oe30MacHOCTH CBOErO 30POBbS U 3/I0POBbS
OKpPYKaIOUIUX JII0IeH, COOMIOIEHUS HOPM I'PAMOTHOT'O MOBEJAEHUS B OKpY>Karolen
MPUPOTHON Cpele, MOHUMAHUE HEOOXOTUMOCTH HCHOJIb30BAaHUS JAOCTHXKCHUMN
COBPEMEHHOMU ouosoruu u OMOTEXHONOTUM  JJI1  PallMOHAIBHOIO
MPUPOIOIOIb30BAHUS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
IUTUOPUIIHOE CKpELMBAaHUE, CLEIUICHHOE HaCJEOBAHUE, COCTAaBIIATH CXEMBI
MOHOTMOPHUIHOIO CKPELIMBAHUS JUIsl MPEICKa3aHusl HacleAOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMONHATH JIA0OpATOPHbIE U MpPaKTUYECKHUE PAOOTHI, COOMIOAATH
IpaBuiia pu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIEHWBAaTh U MHTEPIPETUPOBATH HHGPOPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpelcTBa MaccoBOM MH(OpMAaIuu, HayqHO-TIOMYJISIPHBIC
MaTepHualibl), ATUYECKHME AaCHEKThl COBPEMEHHBIX MCCIECIOBAaHUM B OUOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011128 OMOJIOrHYEcKy0 UH(POPMALIUIO U3 HECKOIbKUX MCTOYHUKOB, IPAMOTHO
HCITI0JIb30BaTh OHSATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3yNbTaThl OCBOEHUs yueOHOro mpeamera «buosorus» e 11
Kjacce TOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTMU B CUCTEME HAYyYHOI'O
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUMU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (DYHKIIMOHATIHHOM
IrPaMOTHOCTH Y€JIOBEKa I PEIICHUS AKU3HEHHbIX 3a/1a4;

YMEHHE PaCKpbIBAaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI:
BUJI, TIOMYJISAIMs, TeHOMOH I, dBOJIONUS, ABUXKYIIUE CUJIBbI ((PAKTOPHI) HBOIIOINH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BU000pa30BaHHUE, HKOJIOTMYECKUE (PaKTOPHI,



28

DKOCHCTEMA, MNPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTHl, LENU  IUTAHUS,
JKOJIOTUYECKas MupamMuaa, OruoreoreHos3, ouocdepa;

YMEHHE u3JlaraTh OHOJIOTMYECKHE TeOopuu (dBOJIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKas TEOpHs DSBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoapiueBoro cxoactsa K. M. bapa, depenoBaHus TJIaBHBIX HAIMpPaBICHUN U
nyreit sBomonmu A. H. CeseprioBa, yuenus o omochepe B. M. Bepuanckoro),
OMpeIEeSATh TPAaHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOJaMU HAYYHOT'O MO3HAHUS B OMOJIOTUH: HAOIIOIEHNE U
OMMCAHKME >KUBBIX CHUCTEM, IMPOLIECCOB M SIBICHHI, OpraHu3anus U IMPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBI)KCHHE  THIOTE3bl,  BBISABJICHHE
3aBUCHUMOCTH MEXIY HCCIEAYeMbIMA BEIUYMHAMHU, OOBSCHEHHE TOMYy4EHHBIX
pPE3YIABTATOB, UCIOJb30BAHHBIX HAYYHBIX NOHSATHUW, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BEIBObI HA OCHOBAHUU MOJIYYEHHBIX PE3YIbTATOB;

YMEHHE BBIJIETATh CYIIECTBEHHBbIC NPU3HAKU CTPOCHUSI OUOJIOTHYECKUX
OOBEKTOB: BUJOB, TMONYJSILHUA, MNPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreoIeHO30B ¥  JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOIO0 0TOOpa, BHI000pa30BaHMs, MPUCIOCOOIEHHOCTH
OpPraHW3MOB, JEHUCTBUA HKOJOTMYECKUMX (HAKTOPOB HA OPraHU3MBbI, IEpEeHOCca
BEIIECTB M MOTOKA BHEPrUd B 3KOCUCTEMAX, AHTPOIOTEHHBIX HW3MEHEHUW B
DKOCHUCTEMaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEHIECTB W OHOr€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

YMEHHE TPUMEHSTh MOJyYEHHBIC 3HAHHS JUIsI OOBSCHEHUS OHOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUSA MPAKTUYECKUX PEUICHUU B IOBCEIHEBHOU
KU3HU C 1Lenblo obecriedeHus Oe30MacHOCTH CBOErO 3J0POBbS U 3/I0POBbS
OKpYKaroUIUX JII0AeH, COOMI0IEHUsI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHXKEHUHN
COBpEMEHHOW OMOJIOTHH JIJIsl PAllMOHATIBHOT'O MPUPOIONOIb30BaAHNUS;

YMEHHME peliaTh 3JeMEHTapHbIe OMOJOTHYECKUE 3a7auM, COCTABISITH CXEMBI
MepeHoca BEIIECTB U YIHEPTUM B HKOCHUCTeMax (LIeTH MUTaHuUs);

YMEHHE BBIMOJIHATH JIA0OpATOPHBIE M MpaKkTU4YecKue paboThl, COOJIOIATh
mpaBmIIa MpHu paboTe ¢ y4eOHBIM U Ja00pPaTOPHBIM 000PYIOBAHUEM;

YyMEHUE KpPUTHYECKH OIEHHWBATh MW HMHTEPNPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpPEACTBA MAaCCOBOWM MH(OpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepualibl),  paccMaTpuBaTh  TJIOOQJIbHBIE  DKOJOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (()OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHE CO03[aBaTb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIICHMS,
0000mmas Ouosornueckyro MHGOPMAIUIO U3 HECKOJIHKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmapar OUOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3aesioB u (undposbie) JdonmoaHureabHast
Konrpoasnsie | Ilpakruyeckue
n/n TeM IPOrpaMMbl Bcero oOpa3zoBaTe/bHbIEC uHpopmauus
padoThI padoThI
pecypcbl
1 ’Kusie cuctemMbl 1 UX 1 bu6moteka [IOK ¢. 3-5 yueb.
OpraHu3alus https://m.edsoo.ru/7f41c292
5 XWMHUYECKHI COCTaB U 8 1 bubmmoreka [IOK
CTPOCHHE KJIETKH https://m.edso00.ru/7f41¢c292
bubmuoreka [IOK
3 XK 6 1
HISHEACHTCIRHOCTD KACTEH https://m.edsoo.ru/7f41c292
Pasmuoxenue u
4 WHMBUIyalbHOE Pa3BUTHE 5 1 bubmorexa [TOK
ARBILY P https://m.edsoo.ru/7f41c292
OpPraHu3MOB
5 HacnencreennocTs u 8 15 but6mmoreka [JOK
U3MEHYMBOCTb OPTaHU3MOB ' https://m.edso00.ru/7f41c292
6 Cenexuusi OpraHu3MoB. 3 1 bubmotexa [JOK
OCHOBBI OMOTEXHOJIOTUU https://m.edso0.ru/7f41¢c292
bubmoreka [IOK
7 b 2 0.5
VIOTOTIL KAk Hayxa https://m.edsoo.ru/7f41c292
bub6imoreka [JOK
8 P 1
SIEPBHOS BpeNHt https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 5 4
I[TPOTPAMME



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
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11 KUIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3iesioB u (undposbie) JdonmoaHureabHast
Konrpoasbnsbie | IlpakTnueckue
n/n TeM IPOrpPaMMbl Bcero oOpa3oBaTe/bHbIEC uHpopmanus
padoThI padoThI
pecypcsbl
bubmorexa [IOK
1 1 1 1
JBOMOIMOHHAS OHONOTHS 8 https://m.edsoo.ru/7f41cc74
5 BoO3HHMKHOBEHUE U pa3BUTHE 18 1 05 bu6mmoreka [IOK
KU3HU Ha 3emie ' https://m.edsoo.ru/7f41cc74
OpraHusMbl 1 OKpY>Karo1as bu6motexa [IOK
3 12 1 1
cpena https://m.edsoo.ru/7f41cc74
CooOmecTBa u bubmuoreka [IOK
4 18 1 1.5
AKOJIOTMYECKUE CHCTEMBI https://m.edsoo.ru/7f41cc74
Bbu6nunoreka [JOK
5 P 2 0 0
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOIT'PAMME



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
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBOo 4acoB DJIeKTPOHHbIE
Ne aTta uudpoBbie ONOJIHUTEIbHAs
Tema ypoka Konrtpoabnbie | IIpakTuyeckue A p o
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE nHbopManus
padoThI padoThI
pecypcbl
bubmorexa [IOK
Buosorus B cucreme
1 HavK 1 https://m.edsoo.ru/863e6122
y https://m.edso0.ru/863e632a
MeTtonas! Mo3HaHUA
YKUBOU TIPUPOJIBI.
[IpakTueckas
paborta Ne 1 - 1OK
HOIMOTEKA
2 %! 1 0.5
(CTIOTL30BARNE https://m.edso0.ru/863e6122
pa3ITUYHBIX METOIOB
MIPU U3y4ECHUH
OHMOJIOrMYECKUX
00BEKTOBY»
Bbuonoruueckue
3 CHUCTEMBI, IIPOLIECCHI 1 bubmorexa HOK
» 1ot https://m.edso0.ru/863e6564
U UX U3y4YEHUE
XHUMHWYECKUH COCTaB
4 creru. Bota i 1 bubmorexa [IOK
- oA https://m.eds00.ru/863e674e
MUHEpPaJIbHBIE COJU
5 benku. CoctaB u 1 bub6moreka IIOK
CTpOoeHHu e OCIIKOB https://m.eds00.ru/863e6b72



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
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DepMeHTh —
OMOJIOrUYeCcKre
KaTalm3aTophl.
JIaGopaTopHast
paborta Ne 1
«3yuenune
KaTaIMTHY €CKOU
aKTUBHOCTHU
(dhepmeHTOB (Ha
npUMepe aMusa3bl
WIM KaTajasbl)»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/863e6b72

YrneBoasl. JIunnasl

bubmorexa [IOK
https://m.edso0.ru/863e6870

Hyxnennoseie
KUCIOTBL. AT®

bubmuoreka [IOK
https://m.edsoo.ru/863e6d5¢

Hcropust 1 MmeToJ bl
W3YUYEHHUS KIIETKHU.
Kiterounas reopus

Bbu6nunoreka [JOK
https://m.edsoo.ru/863e6e88

10

Knerka kak
LIEJIOCTHAS KUBAs
cucTeMa

11

Crtpoenne
3YKapUOTUYECKON
KJIETKU.
JlabopaTopHas
pabota Ne 2
«3yuenue
CTPOEHUS KJIETOK
pacTeHui,

0.5

bubmiorexa [IOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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KUBOTHBIX, TPHOOB U
OaxTepuii noa
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoIlpenapaTtax u
WX OTHMCAHUE»

OOMeH BElIeCTB UiIr

bubmorexa [IOK

12 MeTad 0IM3M https://m.eds00.ru/863e766¢
13 doToCHHTE3. bubmmoreka [JOK
XeMOCHUHTE3 https://m.eds00.ru/863e7c98
14 DHepreTud ecKkuii bubmotexa [JOK
oOMeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIN LUK
KkieTku. Jlenenue
KJIeTkr. MuTo3.
JIaGopaTopHast
15 pabota Ne 3 05 bubmmoreka [JOK
«Habmonenue https://m.edso00.ru/863e7dc4
MHTO3a B KJIICTKaxX
KOHYHMKa KOpEIKa
JIyKa Ha TOTOBBIX
MUKpOITperapaTax
buocunTe3 Oenka.
Peaknms
16 MaTpUYHOI O bubmmoreka LIOK
CHHTE3a. https://m.eds00.ru/863e796e
Tpancmannus -

OnocuHTE3 O€IKa.



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
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Hexnerounsie

bu6mmoreka [JOK

17 (opMeL k3 - https://m.edsoo.ru/863e796e
BHPYCBHI.
KontponbsHas
padota Nel no Teme:
18 " XuMH4eCKU bubmorexa [IOK
COCTaB, CTPOCHUE U https://m.eds00.ru/863e7540
KU3ZHENICATEIbHOCTh
KJIETKH"
dopmbl bu6motexa [IOK
19 pa3MHOXEHUS https://m.eds00.ru/863e81b6
OpraHU3MOB https://m.edso0.ru/863e831e
. bu6mmorexa IIOK
20 Meiios https://m.edsoo.ru/863e7f4a
O6pazoBanue u
pa3BUTHE MOJOBBIX
KJIETOK.
OmiogoTBOpEHUE.
21 JlabopaTopHas 05 bubmoreka [JOK
paborta Ne 4 https://m.eds00.ru/863e81b6
«3yuenue
CTPOEHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»
- f;iizzjyaﬂwoe Bu6miorexa [IOK
https://m.eds00.ru/863e8436
OpPraHu3MOB
93 I'enetnka — Hayka bubmmoreka [JOK

O HAaCJICACTBECHHOCTHU

https://m.eds00.ru/863e8612



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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1 U3BMCHYHNBOCTHU

24

3aKOHOMEPHOCTH
HacJe10BaHUs
MIPU3HAKOB.
Mounorubpunnoe
CKpEIIMBaHUe

bu6nunorexa [JOK
https://m.edso0.ru/863e8878

25

JurubpuaHoe
CKpEIIMBaHUE.
3aKoH
HE3aBHUCHMOI0
HacJIeTOBaHUs
IPU3HAKOB

but6imoreka [JOK
https://m.edsoo.ru/863e89a4

26

CuernienHoe
HacJIeJIOBaHNE
MIPU3HAKOB.
JlabopaTopHas
paborta Ne 5
«3yueHne
pe3yIbTaTOB
MOHOTUOPUIHOTO U
JTUTHUOPUITHOTO
CKpEIIMBAHUA y
npo30duier Ha
TOTOBBIX
MHUKpOTpenapaTax»

0.5

bubmiorexa [IOK
https://m.edsoo.ru/863e8c60

27

TI'eneruka momna.
Hacnenosanue
MPU3HAKOB,
CIICTJICHHBIX C

bu6moreka [JOK
https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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I10JIOM

28

MN3MeHUnBOCTD.
HenacnencrtsenHas
H3MCHYUBOCTD.
JIaGopaTopHas
pabota Ne 6.
N3yuenue
MOAU(PUKALIMOHH O
H3MEHYUBOCTH,
MOCTPOEHUE
BapUALIMOHHOTO
psina u
BapHaIlMOHHON
KpPUBOW»

0.5

bubmorexa [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
W3MEHYNBOCTb.
JIaGopaTopHast
paborta Ne 7.
«AHanmm3 MyTanum y
po30duIbl HA
TOTOBBIX
MUKpOIpernapaTax»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

T'enernka yenoseka

bubmorexa [IOK
https://m.edsoo.ru/863e8d78

31

KonTponpHas
pabota Ne2 o Teme
«HacneacTBeHHOCTh
Y U3MECHUYUBOCTH
OpPraHU3MOB»



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

37

39 Cenekuus Kak Hayka 1 bubmuotexa [JOK
U TIpoIecc https://m.eds00.ru/863e9214
MeTtonsl u
33 IOCTHKEHHUS 1 Bbu6nunoreka [JOK
CEJIEKLIMHU PAaCTEHUM https://m.edsoo.ru/863e9214
U )KUBOTHBIX
buorexHomorus kak
34 oTpaci 1 bubmoreka [JOK
https://m.eds00.ru/863e9336
IPOU3BOJICTBA
OBIIEE KOJIMYECTBO
YACOB I10 34
ITPOIT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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11 KUIACC

KosnuecTrBo yacos DJIEKTPOHHbBIE
Ne Jara
nuppoBbIe JlononHuTEeNnbHA
n/ Tema ypoka Bcer KoHTpoabHBbI IpakTHyeckn H3y4YeHHU
o0pa3oBaTe/ibHbIE s uH(popMaIus
n 0 e padoTsI e padoTsl A
pecypchbl
1 DBOMIONHUS X METOBI 1 bubmioreka [IOK
€€ U3y4eHHUs. https://m.edsoo.ru/863ea20e
Ucropus pa3Butus bubmmoreka [IOK
2 npeacTaBlIeHUN 00 1 https://m.edso00.ru/863e957
3BOJIIOLIUHA 0
®opmupoBaHue
3 CHHTETUYECKOU 1
TEOPHUH SBOIOIHH
buoreorpaduueckue,
AMOPUOTIOTHUYECKUE U
CpaBHUTEJIHHO-
4 1
Moposoruyeckue
METOJIbI U3YYECHUS
9BOJIIOLIUU
[TaneonTonornyecku
5 € METO/bI U3Y4YCHHUS 1 bubmuotexa LIOK
9BOJIIOLIMH. https://m.edsoo.ru/863e9cle
MakpoaBonmonus.
6 Bun, ero kpurepuu u 1
CTPYKTypa
7 [Honmynsanusa kak 1 05 bu6mmotexa [{OK
dIIEMEHTapHAas ' https://m.eds00.ru/863e99¢



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

39

SIMHUIIA BUA U
SBOJFOIIHH.
JIaGopaTopHast
paborta Ne 1
«CpaBHeHUE BUI0B
o
MOpP(OJTOTHIECKOMY
KPUTEPHUIO»

(e}

OTansl
SBOJIIOLIMOHHOTO
mporrecca:
MUKPOIBOJIIOIHS U
MaKpO3BOJIFOIIHSI.

[Ipucnoco61eHHOCTD
OPraHu3MOB KaK
pe3ysbTar
MHUKPO3BOJIOIHA

10

BunoobpazoBanue
KaK pe3yJsbTat
MUKPO3BOJIIOLUH.
Cas3p
MUKPO3BOIOLMH U
SMUIEMHUOJIOTUN

11

Pe3ynbTaThl
ABOJIOLUU:
MPUCITIOCOOICHHOCTh
OpPraHu3MOB U
BHJI000pa3oBaHUeE.
JlaGopaTopHast

0.5

bubmoreka IJOK
https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9fde

40

pabota No 2
«Onucanne
MIPUCIIOCOOIEHHOCTH
OpraHusMa u eé
OTHOCHUTEIBHOTO
XapakTepa»

12

JBrKy1ue cuiibl
SBOJIIOIIH BUJIOB 110
Y. apBuny.

13

JBMKyIIME CUIIBI
(3memMeHTapHbIe
(haKTOPBI) IBOTFOIIUN

bu6moreka [JOK
https://m.edsoo.ru/863e9da
4

14

EcrecTBenHbIi 0TOOD
1 ero (opmbl

bu6moreka [JOK
https://m.edsoo.ru/863e%ed
0

15

EcrecTBennsIit 0oT60p
— HaIpaBJISOIUI
(bakTop IBOIOLUU

16

Hanpasnenus u nmytu
MaKpOIBOJIIOLIUH

bubmioreka [IOK
https://m.edsoo.ru/863e9cle

17

O6mmue
3aKOHOMEPHOCTH
SBOJIFOLIIHA

18

KonTponpHas padora
Nel mo Teme:
"DBOIIOLIMOHHAS
ouomorus”

19

Hcropus xu3HM HA



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9c1e

41

3emiie 1 METOJILI €€
HU3YYECHUS

20

T'unoressl
BO3HUKHOBEHUSI
SKA3HU Ha 3eMiie

21

['umoresnl
PO CXOXKICHUS
SKU3HU Ha 3emMiie

bu6moreka [JOK
https://m.edsoo.ru/863ea5a6

22

PaszButHe Xu3HU Ha
3emuie o 3paM U
nepuoaam

bu6moreka [JOK
https://m.edsoo.ru/863eabbe

23

DTarbl pa3BUTHSA
SKA3HU Ha 3eMiie

24

OCHOBHBIE 3TaIEl
HEOPraHUYeCKOn
SBOJIFOLIUH

25

HavanbeHbie sTansl
OpraHuYeCcKOon
3BOJIIOLIMHU

26

DBOMIOLMS 3YKapUOT

27

OCHOBHEI€ TaITbI
3BOJIIOIIMH
PACTUTCIIbHOI'O MU Pa

28

OCHOBHBIE dTaIlbI
SBOJIIOLIUNA
YKUBOTHOT'O MHPa

29

OCHOBHBIE dTAIIbI
JBOJIIOLIUHA

0.5

Bbu6moreka [JOK
https://m.edsoo.ru/863ea8hc



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

42

PacCTUTENBHOIO U
KUBOTHOI'O MM DA.
[IpakTueckas
paborta Ne 1
«3yuenue
HCKOIIAEMBbIX
OCTATKOB PAaCTCHUH U
YKUBOTHBIX B

KOJUTCKITHSX)
CoBpemenHas
30 cHeTeMa bu6moreka [JOK
https://m.edsoo.ru/863ea48e
OpPraHNUYECKOT0 MHPa
DBOJIIOIMS YETTOBEKa bubmoreka IJOK
31
(anTpOmnOreHes) https://m.edsoo.ru/863eac2c
JIBrKy1ume cuiibt bu6moreka [JOK
32 (paxTopsr) https://m.edsoo.ru/863ead4
AHTPOIIOreHe3a 4
33 OCHOBHEBIE CTa U
SBOJIIOIMH YEIOBEKA
YenoBeyeckue pacel
34 S —— bu6moreka [JOK
prpon https://m.edsoo.ru/863eaea2
ajJlanTaluy 4eJIoBeKa
Pe3epBHBII ypOK.
0O0001IeHrE IO TEME
35 «Bo03HUKHOBEHUE U
pa3BUTHE )KU3HU Ha
3emiiey.
36 KonTtponbshas pabora



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

43

Ne2 o Teme:
"BO3HUKHOBEHHE U
pa3BUTHE KU3HU HA
3eme"

37

DKoNorust Kak Hayka

38

Cpensbl obutanus u
9KOJIOTUYECKUE
(hakTopsI

bu6moreka [JOK
https://m.edsoo.ru/863eafec

39

AbOunornueckue
(akTopsl. CBeT Kak
SKOJIOTHYECKUN

¢dakrop

40

AbGuoTHueckue
(hakTOopBHI.
Temneparypa kak
3KOJIOTMY €CKHIT

¢bakTop

41

AOunotnyeckue
(baxTopsI.
BrmaxxHOCTB Kak
SKOJIOTHY €CKHI
¢dakro

42

Abuotnueckue
(hakTOopBHI.
JlabopaTopHas
pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH

0.5

bubmoreka IJOK
https://m.edso0.ru/863eb10
e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

44

pacTeHui U3 pa3HbIX
MECT OOUTAHUA.

43

buornueckue
(bakTopsI

bu6moreka [JOK
https://m.edsoo.ru/863eb34
8

44

buotnyeckue
(baxTopsI

45

DKOJIOTHYECKHEe
XapaKTePUCTUKHU
HOIYJISLUU.
IIpakTrueckas
pabota Ne 2
«BblIsiBIIEHUE UepT
MPUCIIOCOOICHHOCTH
OpPraHU3MOB K
BO3JIEH CTBUIO
JKOJIOTMYECKUX
(baxTopoB»

0.5

46

OKoJIoru4ecKas
CTPpYKTypa
MIOMYJISALAH.
JmHamMuka
MIOIYJIALIUA U €€
perymnsius

47

DKoJIornyecKas
HUIIIA BUA.

48

KonTtponbshas pabora
Ne3 o Teme:
"Opranusmsl 1



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

45

OKpy’Karomas cpena"

49

CooOuiecTBa
OpPraHu3MOB —
OHoIEeHO3

bu6moreka [JOK
https://m.edso00.ru/863eb46
a

50

OKOJIOTHYECKHE
CHCTEMBI
(3KOCHCTEMBI)

bu6moreka [JOK
https://m.edso00.ru/863eb46
a

51

OCHOBHEIE
IMOKa3aTelu
9KOCHCTEMEI.
OKOJIOTHICCKHE
nupamuasl. CBoiicTBa
9KOCHCTEM.
Cykueccust

bu6moreka [JOK
https://m.edsoo.ru/863eb5fa

52

DKOJIOTUYECKHE

MU PAMH/TBL.
JIaGopaTopHast
pabota Ne 4
"CocTaBJliIeHHE CXEM
nepeaayn BelecTa
Y DHEpruu (merneu
NUTaHUs) B
sKkocucreme"

0.5

53

N3menenus
COOOIIECTB —
CYKIIECCUU

o4

[Ipuponnsie
9KOCUCTEMBI.



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

46

DKOCHCTEMBI 03€p U
PeK. DKOCHCTEMBI
MOpPE 1 OKEaHOB.

95

ITpuponnsie
3KOCHUCTEMBEI.
DKOCHUCTEMBI TYHJIP,
JIECOB, CTEIIEH,
IIyCTBIHb.

56

AHTpoONOreHHbIE
9KOCHCTEMBI
(arpo’KOCHUCTEMBI)

S7

AHTpOINIOr€eHHbIE
9KOCHCTEMBI.
JIaGopaTopHast
pabota Ne5:
"CpaBHUTEIbHAS
XapaKTepHCTUKA
MPUPOIHBIX U
HapyIIEHHBIX
9KOCHCTEM
PecnyOmmxu
Mopnosus"

0.5

58

Yp603KOCUCTEMBI.
DKOMOHUTOPHHT.
IIpakTudeckas
pabota Ne3:
«3ydenue u
OIHMCaHHE
ypOOIKOCHCTEMBIY.

0.5




47

59

buocdepa.
CrpykTypa u cocras
o6uochepsl

60

buocdepa —
riiobanpHas
SKOCHCTEMA 3eMIIU

bu6moreka [JOK
https://m.edsoo.ru/863ebb5
e

61

30HAJIBHOCTh
ouocdepsl.
OcHOBHBIE OM1OMBI
cyuu. Y CTOMYUBOCTh
ouocdepbl

62

YenroBeuecTBO B
ouocdepe 3emn.
DKOJIOTUYECKHE
KPHU3HCHI U UX
MPUYHHBIL.
3arpsi3HeHHe
BO3JIyLIIHOM Cpeabl.
Oxpana Bo3zyXxa.

63

Bo3zaelictBue
YyeJloBeKa Ha
ouocdepy.
3arpsi3HeHHE BOJHOMN
cpenbl. OxpaHa
BOJHBIX PECYPCOB.
Pazpyuienue mouBsl.
OxpaHa mO4YBEHHBIX

pecypcos.
N3menenue kimumara.



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

48

64

Kontponbshas pabora
Ned o Teme:
"Coo011ecTBa 1
9KOJIOTHYECKHE
CHCTEMBI"

65

CocyectBoBaHue
IIPUPOIBI U
4eloBeY eCcTBa

bubmioreka [IOK
https://m.edsoo.ru/863ebale

66

AHTpOINOTeHHOE
BO3JICHCTBUE Ha
pacTUTENbHBIN U
SKUBOTHBIA MUP.
OxpaHa npupo/sl

67

PanmonanesHoe
MPUPOJIONOJIb30BAHU
€ U YCTOM4MBOE
pa3BUTHE

68

Pe3epBHBIN ypOK.
0O06001IEHr E TEMBI
«Coob1iecTBa 1
9KOJIOTHYECKHE
CHCTEMBI»

OBLIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

68



https://m.edsoo.ru/863eba1e

49

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

* buonorus, 10 knacce/ benses [{.K., bopogun I1L.M., Iemvimui I'.M. u apyrue;
nox penakiueit bensera /[.K., JIpimmuiia I'"M., AkiimonepHoe 00111ecTBO
«M3parenscTBO «IIpocBenienue»

* buonorus, 11 knacc/ benses 1.K., bopoaun [1L.M., Ipiviui I'.M. u apyrue;
non penakiueit bensesa [[.K., Ipivmuia I'.M., AkiinonepHoe 00I11ecTBO

((HSI[E[TCJII)CTBO «HpOCBeHleHI/IC»

METOAUYECKHUE MATEPHUAJIBI 111 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HMHTEPHET

bubnuoreka udpoBoro 06pa3zoBaTEILHOIO KOHTEHTA



