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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMMbl IO OHOJOTUU TEOPETUYECKYIO OCHOBY JJISI OTPEICICHUS
MOAX0M0B K (OPMHUPOBAHUIO COACPKaHMUS Y4eOHOro mpeamera «bHONOTHS» COCTABHIIM:
koHnentyanbHbie nojioxkeHus GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJIepKaHMUs,
pe3ynbTaToB 00y4YeHUs U TpeOOBAHUU K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, MOJOXKEHUS 00
00IUX TENSIX W MPUHIIUAIIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmero oopazoBanus B Poccutickoit @enepanun, a TakKe MOJI0KEHUS O crieruduke OMOIOTHH,
e 3HAUYCHWU B TO3HAHWHW JKWBOW MPHUPOILI M 00ECIEUECHUN CYIIECTBOBAHUS UYEJIOBEUYECKOTO
obmectBa. CorjlacHO Ha3BaHHBIM TMOJIOKEHHUSIM, ONPE/IEICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Ma€T MpeCcTaBICHUE O MEJsIX, 00 00IIel cTpaTeruu 00yJeHuUs,
BOCIIUTAHUS W Pa3BUTUA OOyYaromuxcs cpeAcTBaMu ydeOHoro mpenmera «buosorwsy,
ompenenseT 00s3aTeIbHOEe MPEAMETHOE COJEpPIKAHHUE, €r0 CTPYKTYpYy, paclpelesieHue o
paszenaM M TeMaM, PEKOMEHJIYEMYIO MOCIeA0BaTeIbHOCTh U3yUYeHHs] y4eOHOro mMaTepuaia ¢
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU 00pa30BaTEIHLHOrO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMNXCS.

B mnporpamme 1o OHOJOTHMH Tak)Xe YYHTHIBAIOTCSA TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM 00y4deHus B (OpMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIILHON JEeATEIbHOCTH/YUEOHBIX NEHCTBUN O0YyUYarOIIMXCS
10 OCBOCHUIO COJIEpKaHUs OUOJIOTHUUECKOT0 00pa30BaHUs.

B nporpamme no ouonorun (10—11 xmaccel, 0a30BbId YpOBEHb) peaii30BaH MPUHIUI
MPEEMCTBEHHOCTH B H3yYe€HWW OWoOJoTHH, Onaromaps dYeMy B HEH NpocMaTpuBaeTCs
HaIpaBJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3AaHHBIX ¢ (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHUS, I[ICHHOCTHBIX OpPHUEHTAIIMA JIMYHOCTH, OKOJOTHMYECKOTO  MBIILUICHUS,
NPEACTAaBICHU O 370pOBOM 0O0Opa3ze JKU3HU M OEpeKHbIM OTHOIICHHEM K OKpYyKarolleu
npupoaHoi cpene. IloaTtomy Hapsimy ¢ M3ydeHHEM OOIIEOHMOIOTMYECKUX TEOPHH, a TaKkKe
3HAaHUN O CTPOCHUM JKMBBIX CHCTEM PA3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTUHU y/IeJIEHO BHUMAHUE MCIIOJIb30BAHUIO TTOJIYYCHHBIX
3HAHUM B TIOBCEAHEBHOM JKM3HU JJIA pEHICHUS NPUKIAJHBIX 3a7a4, B TOM YHCIIE:
npoMIIaKTUKA ~ HACJICICTBEHHBIX  3a00J€BaHWUN  YEJOBEKa,  MEAMKO-TEHETHYECKOTO
KOHCYJIbTUPOBAaHUS, OOOCHOBAaHMS  DKOJIOTHYECKH  IIEJIeCOOOpa3HOr0  TIOBEACHHS B
OKpYXarlel NpUPOIHOUN CPEAE, aHAIN3A BIUSHUS XO35IMCTBEHHON JEATEIbHOCTH YEJIOBEKA Ha
COCTOSIHME TIPUPOIHBIX M HMCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAHUS K TPUKIATHON
HaIpaBJICHHOCTH ydeOHOro nmpeamera «bwojorus» NPOAMKTOBAHO HEOOXOAUMOCTHIO
obecrieueHrs YCIIOBHM VISl PEIICHUS OMHOW M3 aKTyaJIbHBIX 3a7a4 MIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas Tmpeamnosaraet ¢GopMUpPOBaHHE Y OOyYarOIIUXCA CIOCOOHOCTHU
aIaNTHPOBATHCA K M3MEHEHUSIM TMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero o6Omiero oOpa3oBaHUs 3aHUMaeT BakHoe Mecto. OHa
obOecrieunBaetr (HOPMHUPOBAHHE y OOYYAIOLIMUXCS NPEICTAaBICHUNA O HAy4YHOW KapTUHE MHpA,
pacupsier ¥ 0000laeT 3HAHMS O >KUBOM MPUPOJE, €€ OTIUYUTENIbHBIX NpU3HAKAX —
YPOBHEBOW OpTaHU3AMH W HBOJIOIUHU, CO3MAET YCIOBHUS JJISA: IMO3HAHWUS 3aKOHOB >KUBOU
npupoasl, (opmupoBaHus (YHKIMOHATHPHOM TPAaMOTHOCTH, HABBIKOB 370POBOTO U



0e3omacHOro oopasa KU3HU, IKOJIOTUYECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOIIEHHS K JKUBOMN
MIPUPOJIE U YETOBEKY.

bonbmioe 3HaueHue OHOJIOTHMA MMEET TakKe [JIsl PEIICHHs] BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33/Jay CpeAHero oOmero oOpa3oBaHMs, COIHAIU3ALUNA O0yYaIOIIUXCS.
N3ydyenne Ouonoruu oOecreurnBaeT ycIoBUS s (HOPMUPOBAHMS HHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX U MH(POPMALMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpHI, CIOCOOCTBYET
MHTErpalud OMOJOTUYECKUX 3HAHUU C MPEACTABICHUSIMU U3 IPYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (U3MKH, XUMUU U reorpaduu. HazBaHHble TONOXKEHUS O NpeIHA3HAYCHUH
yuebHoro npeamera «buosorus» cocTaBUIM OCHOBY JIS OMPECNICHUs MOAX0J0B K 0TOOpY U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHUS, IPEICTABIEHHOIO B IPOrPaMME MO OMOJIOTHH.

Ot60p conepxanusi yaeOHoro npeameta «buosorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UILUNA KYJIBTYPOCOOOPA3HOTO MO/IX0/1a, B COOTBETCTBUU C KOTOPHIM OOYHAIOIIUECS JTOTKHBI
OCBOWTH 3HAHUS U YMEHHMs], 3HAUUMbIE JUIsl POPMUPOBaHUS OOLIEN KYJIbTYpPBhI, ONPEACISIONINE
aJIcKBaTHOE TIOBEJCHHE YEJIOBEKAa B OKPYKAIOIIEW NPUPOIHON cpene, BOCTpeOOBAaHHBIE B
MOBCEIHEBHOM KU3HU M MpaKTU4ecKol aedarenbHocTh. Ocoboe MecTo B 3TOM CUCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJEpXaHUs, KOTOpBbIE CIIy’)KaT OCHOBOM I  (HhOpMHUPOBAHMS
IPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHONW KapTUHE MHpa M LIEHHOCTHBIX
OpPUEHTALUSX JUYHOCTH, CIOCOOCTBYIOIINX 'YMAaHU3aUN OMOJIOTHYECKOT0 00pa30BaHMsl.

CTpyKTypupOBaHUE cCoOJepKaHUsl y4yeOHOro marepuaja B IporpamMme 1o OHOJIOruu
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUM 00 OTJIIMYUTENIbHBIX OCOOEHHOCTSIX
KUBOM NPUPOABI, O €€ YpOBHEBOW OpraHM3alMd W 3BOJIOLMH. B COOTBETCTBHH C 3TUM B
CTPYKType yueOHoro npeamera «bruosorus» BbIENIEHbI CIEAYIOIINE COAEPKAaTEIbHbIE TUHUU:
«buonorus kak Hayka. MeToabl HAy4HOro o3HaHUs», «KieTka kak Ouosoruyeckasi CUCTeMa,
«Opranusm Kak Ouosiornueckas cucrema», «CrucreMa 1 MHOrooOpa3ue OpraHnyeckoro Mupay,
«IBOMIOLUA KUBOU IPUPOABDY, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTHY.

Ilenp u3yuenus ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIJIAJCHHE
0o0yJarouMMucs 3HaHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOMW OpraHU3alli >KUBBIX CHUCTEM
pPa3HOTO paHra ¥ NpUOOpPETEHNE YMEHHI UCIIOIb30BaTh ATU 3HAHUS JJIsl TPAMOTHBIX JIEUCTBUM B
OTHOIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEILIEHUS PA3IMYHbIX KUZHEHHBIX IPOOJIEM.

JloctmxeHne Leau u3ydeHus ydeOHoro npeamera «buonorus» Ha 0a30BOM ypoBHE
oOecrneunBaeTcs pelIeHneM CIEIYIOINX 3a1au:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHMM O OWOJIOTMYECKUX TEOPHUsX, YUYEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiIaX, CIYXalIUX OCHOBON s (pOpMUPOBAHUS
NPENCTABICHU O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOAAX HAyYHOI'O ITO3HaHWS,
CTPOEHHH, MHOTOOOpa3uu M OCOOEHHOCTSIX HUBBIX CHUCTEM Pa3HOTO YPOBHsS OpraHU3allvu,
BBLAAIOUINXCS] OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTUH;

dbopmupoBaHUe Yy OOYYalOIIMXCSl IMO3HABATENIbHBIX, MHTEIUJIEKTYalIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B IMpoliecce aHaIn3a JaHHBIX O MYTSX Pa3BUTHUsS B OMOJIOTMHU HAYYHBIX B3IJISIIOB,
UIEN U MOAX0J0B K U3YUEHUIO KUBBIX CHCTEM PA3HOIO YPOBHS OpraHU3alnu;

CTAaHOBJICHHE Yy OOydJammmxcs OOIIed KyIbTypbl, (YHKIIMOHAIHHOW TPAMOTHOCTH,
pa3BUTHE YMEHUI OOBSCHATH M OLIEHUBATH SIBJICHUS OKPYKAIOIIEro MUpa *KUBOM MPUPOIBI HA
OCHOBaHMM 3HAHUU U OMbITA, TIOJYUYECHHBIX NPU U3YYEHUU OHOJIOTUY;



dbopmupoBaHre y 00YyYalOmUXCs YMEHUH WIUTIOCTPUPOBATH 3HAYCHHE OUOIOTHYECKUX
3HAHUWA B MPAKTUYECKOW MEITENBHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUN U arpoOMOTEXHOJIOT Ui,

BOCIHUTAHUE YOEKIEHHOCTU B BO3MOKHOCTU TMO3HAHMS YEIOBEKOM >KHBOW MPHUPOIBI,
HEOOXOMMMOCTH OEpeKHOTO OTHONICHHWsS] K HEW, COONIOACHUS OTHYECKUX HOPM IpHU
MPOBEICHUH OMOJIOTMYECKUX UCCIICOBAaHUM;

OCO3HAHHME IIEHHOCTU OMOJIOTMYECKUX 3HAHWM JJis MOBBIIMICHUS] YPOBHS SKOJOTUYECKON
KyJbTYPBI, 1151 POPMHUPOBAHUS HAYIHOTO MUPOBO33PCHHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHUM B MOBCEIHEBHOM KU3HU MJI OLICHKH
MOCNIEACTBUM CBOEH JAESATENbHOCTH IO OTHOIICHHIO K OKpY)Karollel cpene, cOOCTBEHHOMY
310pOBBI0, 000CHOBAHUE U COOIIOJICHUE MEP MPODUIAKTUKHI 3a00JIEBaHU.

B cucreme cpennero obiero odpazoBanus «buonorus», nzydaemas Ha 0a30BOM ypOBHE,
SIBJISIETCS 00s3aTEIbHBIM yUYE€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MPEAMETHOM o00JacTu
«EcTecTBEeHHO-HAay4YHbIE TTPEAMETHI.

Jlnst u3yuenus 6uosorud Ha 6a30BOM ypOBHE CPEAHET0 OOIIero 0Opa3oBaHUsl OTBOJIUTCS
68 yacoB: B 10 knacce — 34 yaca (1 yac B Hezento), B 11 kitacce — 34 vaca (1 gac B Heneomto).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorusa kak Hayka. CBsi3b OMOJOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMHU H APYTHMHU
€CTECTBEHHBIMU HayKamu, ¢uinocoduend, 3THKON, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(dhopMHUpOBaHUM COBPEMEHHON HAYYHOU KapTHHBI MUpa. CrucTeMa OMOJIOTHYECKUX HayK.

Meronbl 1Mo3HaHUS )KUBOW MPUPOAbI (HAOIIOCHHE, SKCIIEPUMEHT, ONMKMCAHKUE, U3MEPEHHUE,
KJaccuduKainus, MoIeTMPOBaHUE, CTATUCTUYECKAsI 00pabOTKa JaHHBIX).

JlemoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsos, k. Yorcon nu @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU MTPUPOIBD).

JlaGopaTopHble 1 NpaKkTHYeCKUue padoThI:

[Ipaktuueckas pabora Ne 1. «Mcmonp30BaHME pa3IUYHBIX METOJOB MPU H3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

XKupble cucteMbl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus: Ouosioruu. OTIuYHe >KUBBIX
CUCTEM OT HEOPTAaHUYECKOW MTPUPOIBI.

CaoiicTBa OWocHUCTEM M HUX pa3HOOOpa3ue. YPOBHU OpraHU3alMU  OUOCUCTEM:
MOJICKYJISIDHBIM,  KJIIETOYHBIM, TKAHEBBIA,  OPraHW3MEHHBIM,  NOMYJISLIHOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOT€0LEeHOTUYECKUI ), ONOC(hEPHBI.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIE TNPU3HAKUA KU3HW», «YPOBHU OPTaHMU3AIUU >KHUBOU
MPUPOJIBD».

O6opynoBanue: mozaesb MoJiekybl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTAaB KIIETKA. XUMUYECKUE JIIEMEHTBI: MAaKPO3JIEMEHThI, MUKPO3JIEMEHTHI.
Bona u MuHepanbHbIe BEIIECTBA.

OyHKIMK BOJBI M MHUHEpaJbHBIX BelIeCTB B KkieTke. IloamepkaHue OCMOTHYECKOTO
OaJtaHca.

benku. CoctaB u ctpoeHue 6€1KoB. AMHHOKHCIIOTH — MOHOMEPHI OesikoB. HezameHnnmMblie
3aMEHUMBIC AMUHOKUCIOTHL. AMHHOKHUCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEITKOBOM
MOJIEKYJIbl (TIEpBUYHAs, BTOpPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHUUYECKHUE
cBoOMcTBa OeKkoB. bronornueckue GyHKIUM OCIIKOB.

depmeHTHl — Ouosornueckue karanuzatopbl. CTpoeHue QepmeHTa: aKTUBHBIA LIEHTP,
cyoctpatHass cnenuduuHocth. Kodepmentsl. Butamunabl.  OTiauums  GEepMEHTOB  OT
HEOPraHMYECKHUX KaTalu3aToOpOB.

YrneBoasl: MOHOCaxapu bl (TJIFOKO3a, pubo3a U 1e30Kcupu003a), aucaxapuibl (caxaposa,
JaKTO3a) W TMoJucaxapuabl (KpaxMall, TJHUKOTEH, LeJUI003a). buomorndeckue (QyHKIUU
YIJIEBOJIOB.

Jlumunel:  Tpuraunepunsl, ¢Gocpomunuabl, crepounsl. [uapodunsHO-TUAPOPOOHBIE
cBoiicTtBa. buomornueckue ¢yHkumu ununoB. CpaBHEHUE YTIEBOAOB, OCIKOB M JUMUAOB Kak
MCTOYHUKOB SHEPTUU.



Hyxnennoseie kucnorsr: JJHK n PHK. Hykieotnabsl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢ynkiuun JIHK. Crpoenue n dbynkiuu PHK. Buget PHK. AT®: ctpoenue u
GyHKIUY.

[uronorus — Hayka o kinerke. KierouHass Teopuss — mpuMep B3aWMOJEHUCTBUS UIEH U
($akTOB B HAYYHOM MO3HAHUHU. METOIbI U3YUCHHS KIETKH.

Krnerka kak nenoctHas xuBas cucrema. O01ue npu3Haku KJIETOK: 3aMKHYyTasi Hapy>KHasl
meMOpana, Mosiekyibl JIHK kak reHeTnueckuii anmapar, cucTeMa CUHTe3a Oelka.

Tunel KIETOK: JyKapuoTHYecKass M mpokapuothyeckas. (OCOOEHHOCTH CTPOEHHS
poKaproTHYecKol kieTku. Kirerounas crenka 6akrepuii. CTpoeHUE dyKapUOTHUECKON KIIETKHU.
OCHOBHBIE OTINYHS PACTUTEIBHOM, )KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIE€TOYHAs CTEHKA, TJIMKOKAIMKC, WX (YHKIHUU.
[InazmaTtnueckass MemOpaHa, e€ cBodcTBa M (GyHKIuU. llutomnmasma u €€ OpraHoHbI.
OnnomemOpannbie opranouas! kietku: JIIC, annapat ['onpmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoOW/bl KJIETKW: MUTOXOHIpHWHU, IiacTuAbl. [IponMcxokneHue MUTOXOHIPUNA W ILUIACTH.
Bunsl utactun. HememOpaHHbIe OpraHOUIbI KIETKU: PUOOCOMBI, KIIETOUHBIN IIEHTP, LIECHTPUOJIHU,
PECHUYKH, )KTYTUKU. DYHKIINHA OPTaHOUIOB KJIETKH. BKIItoueHusl.

Snpo — peryasTopHbId HeHTp kieTku. CTpoeHue sapa: sijaepHas o00ji0ouKa, Kapuoriasma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JlemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankimun, K. M. bap.

Juarpammel:  «PacrnipenesieHne XMMHYECKUX 3JIEMEHTOB B HEXHBOW  IPUPOAE,
«Pacrnipenenenne XuMAYECKUX DJIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuubr u cxembl: «lleproguyeckas TaOnuIla XUMHUYECKHX 3JIeMEHTOBY, «CTpoeHmHe
MOJIEKYJIbl BOJbD», «bruocunres oenka», «CTpoeHne MoieKysbl oenka», «CtpoeHue pepmeHTay,
«Hyxnennossle kucnotsl. JJHK», «Ctpoenne monekynbl AT®», «CtpoeHne 3yKapuoTHYECKON
KIETKN», «CTpoeHne >KMBOTHOM KIETKM», «CTpOeHHE pAaCTUTENBHOM KIETKM», «CTpoeHue
MIPOKAPUOTUYECKON KIETKW», «CTpoeHue A1ipa KIETKN», «YTIAEBOAb, «JIMIUIbI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyJOoBaHUE ISl TPOBENCHUS HAOIIOICHUI,
WU3MEPEeHUM, IKCIIEPUMEHTOB, MUKPOIpPENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepUaTIbHBIX
KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopuass pabora No 1. «M3yueHue KaTanUTUUECKOW aKTUBHOCTH (epMEHTOB (Ha
MIPUMEPE aMHJIa3bl WIIM KaTalasbl)y.

JlaGopatopHass pabora No 2. «M3ydeHue CTpOeHMs KJIETOK PACTEHUM, >XUBOTHBIX H
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax U UX OMHCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJIETKH.

OOmen BemiecTB, wWiM MeTadoimm3M. AccuMuisaius  (TUTACTUYECKHM  OOMEH) W
IUCCUMMIISIUS (PHEPTeTUYECKU 0OOMEH) — JIBE€ CTOPOHBI €IMHOTO Mpoliecca MeTaboiau3ma. Poib
3aKOHOB COXPAHEHMS BEIIECTB U YHEPTrUU B IOHUMAHUU METab0IM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpO(dHBIA W TeTepoTpodHbd. Ponbk ¢epmMeHTOB B 0oOMeHe
BEILIECTB U IIPEBPALLICHUN DHEPTUU B KIIETKE.



dortocunte3. CBeroBas u TeMHOBas a3l (porocuHTeza. Peaknum ¢orocuHTe3A.
OddextuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3A JJIs KU3HU Ha 3emiie. BiusHue ycinoBuii
cpelnbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocrHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAUCHWE XEMOCHHTE3a [JIS KU3HH Ha
3emute.

OHepreTuueckuii oOMeH B  kJeTke. PaciiersieHne  BemiecTB,  BBIJCICHUE U
aKKyMYJIMPOBAaHHE YHEPTUU B KJIETKE. JTallbl YHEpreTudeckoro oomena. I mukonus. bpoxxenue u
ero Buibl. KucnopomHoe OKHUCIEHHME, WIM KJIETOYHOE JbixaHue. OKHUCIHTEIbHOE
dbochopunupoBanue. IHPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuuu wmatpuyHoro cuHTe3a. [‘enernueckas wuHbpopmanus u JIHK. Peanuzanus
reHeTHuYecko mHdopManuu B KieTke. ['eHeTHueckuit Ko U ero CBOMCTBA. TpaHCKpUIMIUS —
maTpuunbiii cunTe3 PHK. Tpancnsiius — Ouocuntes Oenka. Dranbl Tpancisauuu. KonupoBanue
aMuHOKHUCHOT. Poibs pubocom B OnocuHTe3e Oenka.

Heknerounsie Gpopmel sxu3Hu — BUpychl. Mctopus otkpeitus BupycoB (. M. VIBaHOBCKHIA).
OCcOOEHHOCTH CTPOEHUSI M KU3HEHHOrO IMKIa BUPYCOB. bakrepuodaru. bonesnu pacteHuii,
’KUBOTHBIX U YEJIOBEKa, BbI3bIBacMble BuUpycaMu. Bupyc ummynonedunura yenosexka (BUY) —
Bo3Oyautens CIIMJla. OOpaTtHas TpaHCKpUIILUA, peBepTaza W uHTerpasza. lIpodunakruxa
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JlemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. TumMups3es.

Tabmuupr u  cxembl: «Tumbl  nuranusy, «Metabomuzm»,  «MUTOXOHAPUSY,
«JHepreTuyeckuit oomen», «Xnopormacty, «®Potocunted»n, «Ctpoenne JIHK», «Ctpoenue u
¢dyHKuMOHUMpOBaHUE reHa», «CuHre3 Oenka», «l'eHernmueckuii kom», «Bupycsn,
«bakrepuodarn», «CtpoeHue u xku3HeHHbId 1uKI Bupyca CIIW]la, Oakrepuodaray,
«Perumkanusa JTHK».

O6opynoBanue: monaenu-ammummkanun «YaBoenne JIHK u Tpanckpunmus», «buocuHTes
oenkay, «CTpoeHue KIeTKn», Moaenb cTpykTypbl JTHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1Mk, WM >KU3HEHHBIM MUK KieTku. MuTepdaza u muto3. Ilpoueccsr,
nporekatonue B uHTep(daze. Perumkanusa — peakuust marpuyHoro cunre3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Ha0Op — KapuoTui. JUIUIOWAHBIA W TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuisl. [{uTomoruueckue OCHOBBI PA3MHOXKEHUS M MHAUBUIYAIHHOTO Pa3BUTHS
OpPTaHHU3MOB.

Jenenue knetku — muto3. Ctaguu Murto3sa. [Iporiecchl, npoucxoasuue Ha pa3HbIX CTaAUSIX
MHTO3a. bUOIOrHYeCKU CMBICII MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: 0€CIoioe U M0JI0BOE. Bubl 6ecnonoro pa3MHOKEHUS:
JIeJIeHHe HaJBO€, MOYKOBAHHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE, BEreTaTUBHOE
pasMHO)keHue. VICKyCCTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €I0 3HAYECHUE JJISI CEJICKLINH.

[TonoBoe pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIOJIOrO.

Meito3. Craguu wmeioza. Ilpoiecchl, mpoucxoasume Ha craausix Meiosza. IloBeaeHue
xpomocoM B mero3e. Kpoccunrosep. buonorndeckuii CMbICI U 3HAYCHUE ME103a.

["ameTorenes — mporecc 0Opa30BaHUS TOJOBBIX KJIETOK Y JKUBOTHBIX. [10JIOBBIE Keye3bl:
CEMEHHUKHN W SUYHUKU. OOpa3oBaHWE M Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT (CIepMaTO30W/I,



SUIEKIeTKAa) — chepmatoreHe3 ©  oBoreHe3. (OCOOEHHOCTH CTPOEHUS SHUIEKIETOK U
criepMaro3ouioB. Omtogorsopenue. [laprenorenes.

NunuBuayanbHoe pa3ButHe (OHTOreHe3). OMOpHUOHAbHOE pa3BUTHE (IMOpUOTEHE3).
Otanbl SMOPHOHATLHOTO Pa3BUTHS y TO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHUE, TaCTPYJISIHS,
opraHorenes. [ToctamOpuoHabHOE pa3BuTHE. THITBI MOCTAMOPHUOHATIBLHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (JTuYrMHOYHOE). BiusiHMe cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuid. OHTOreHe3 1BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTAIUU
pa3BUTHSL.

JlemoHcTpanuu:

Tabmuupl u cxeMbl: «DOpMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOITHOE OIIOOTBOPEHHUE Y
[BETKOBBIX pACTEHUN», «BereratTuBHOE pPa3MHOKEHHUE pPACTEHUW», «JleleHne KIETKU
Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpO€HHE XpOMOCOMBI», «KIIeTOUHBIN UKD,
«Permmmukanusa JIHK», «Muto3», «Menos», «lIpsmoe n HenpsMoe pa3BUTHE», «l'aMeTOreHes y
MJICKOTUTAIOIINX U YENOBEKA», «OCHOBHBIE CTA/IMH OHTOT€HE3A.

O6opynoBanue: MHUKPOCKOI, MHUKporpenaparbl «CrepMaTo30uabl MIIEKOMUTAIOIIETOY,
«Slinexknerka miekonurarmmero», «KapuoknHes B KIeTKax KOpEIIKa JIyKa», MAarHUTHas
MoJenb-antukamnus «Jlenenue kierkuny», moaens JJHK, moaens metadaznoit XpoMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

JlabopatopHas paborta Ne 3. «Habmronenne MuTo3a B KileTKaX KOHYMKA KOpeEIIKa JyKa Ha
rOTOBBIX MUKpOMpenaparaxj».

JlaGopatopnass pabora Ne 4. «M3ydyeHue CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3agaum reHeTtuku. Mcropuss pa3BuThs TeHETHMKH. PoOib OUTONOTMH U
AMOPHOJIOTUN B CTAHOBJICHUH T€HETUKHU. BKJIal pOCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
reHEeTUKU. MeToabl TeHEeTUKU (TUOPUIIOIOTUYECKUH, IUTOTCHETUYECKUM, MOJIEKYJISIPHO-
reHeTuueckuit). OCHOBHBbIE T€HETUUECKHUE MOHITHS. [ 'eHeThuuecKass CHMBOJIMKA, UCTIONIb3yeMasi B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBAaHMS  NPU3HAKOB, YyCTaHOBIEHHble [.  MeHueneM.
MonorubpuHoe ckpemuBanie. 3aK0oH equHo00pa3us THOPUIOB MepBOro nokojeHus. [IpaBuio
JOMUHUPOBAaHMS. 3aKOH paCLICIUICHUs NpU3HAKOB. [umnore3a 4uctoThl ramer. llomHoe u
HEMOJIHOE JIOMUHUPOBAHUE.

JHuruOpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICNOBAHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI JTUTHOPUIHOTO CKPEIIMBAaHUS. AHAIH3UPYIOIIEE CKpEIIMBaHUE.
Hcnonb3oBaHre aHAIM3UPYIOLIET0 CKPEITUBAHUS ISl OTIPEIeSICHUs] TeHOTUITA OCOOU.

CuemienHoe HacnefoBaHue mnpu3HakoB. Pabora T. Moprana mno cleJIEHHOMY
HAacJIeI0BaHNIO T'eHOB. HapylieHnue cuerieHus reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUS HACIEACTBEHHOCTH. | €HETHUECKHUE KapThl.

I'eneruka moma. XpoMOCOMHOE ONpeAesieHUE Moyia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTEpOraMeTHbIe OpraHu3mbl. HaciegoBaHue NpPHU3HAKOB, CUEIJICHHBIX C
MIOJIOM.

N3menunBOCTh. BUbl N3MEHUMBOCTH: HEHACJIEACTBEHHAA U HACJIEACTBEHHAs. Ponb cpeasl
B HEHACIEJCTBEHHON W3MEHUMBOCTH. XapaKTEPUCTHKA MOAM(PUKAIMOHHONW W3MEHUYHUBOCTH.



BapuanmonHusil psa 1 BapuannoHHas Kpusas. Hopma peakuuu npusnaka. KonudyecTBeHHbIE U
KauyeCTBEHHbIE IPU3HAKKU U UX HOpMa peakuuu. CBoicTBa MOIU(DUKATMOHHON U3MEHYMBOCTH.

HacnencrtBenHasi, Wi Te€HOTUIIMYECKAs, U3MEHYMBOCTh. KOMOMHATUBHAS M3MEHUYUBOCTD.
Meiio3 u TONIOBOM mporecC — OCHOBAa KOMOMHATHBHONM W3MEHYMBOCTH. MyTannoHHas
u3MeHYuBOCTh. Kiaccudukanmss myrtanuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHbIe. YacToTa u
NpUYMHBI MyTalui. MyTtarenHbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIEACTBEHHOM
u3MeHunBoctu H. 1. BaBuiosa.

BresinepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOJbl T€HETHUKH YEJIOBEKA:
TCHEAIOTUYECKUH, OJMWU3HEIOBBIH, IMTOTCHETUYECKUH, OHOXMMHUYECKHUH, MOJEKYISIPHO-
reHeTnueckuii. COBpEMEHHOE ONpPEAECICHUE TE€HOTUIMA: TOJHOT€HOMHOE CEKBEHUPOBAHUE,
reHOTUNHpOBaHUEe, B TOM uucie ¢ nomouisio [II[P-ananu3a. HacnencrBennsie 3a0oseBaHus
YeJoBeKa: TIeHHble 0oJie3HH, OOJe3HM C  HACIEACTBEHHOM MPEApaCIOIOKEHHOCTHIO,
XpoMocoMHble 0ose3Hu. ComaTudyeckue M TreHepaTuBHble MyTanuu. CTBOJIOBBIE KJIETKU.
[TpuHLIMIIBI 370pOBOTO 00pa3a KU3HHU, TUATHOCTUKHU, NTPO(UIAKTUKA U JICUEHUS T€HETHYECKUX
0ose3Heil. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAMIIMHCKOW TE€HETUKU B
NPEIOTBPALICHUH U JIEYEHUU T€HETUUECKHUX 3a00JI€BaHUI UeIoBeKa.

JlemoHcTpanuu:

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

TaOmumpsl 1 cxembl: «MOHOTMOPUIHOE CKPEIIMBAHUE U €Tr0 IIUTOI€HETUYECKask OCHOBAY,
«3aKOH pacUIeIUVIEHUsI W €ro UUTOICHETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«Iurnbpunnoe ckpemmBanuey, «lluTonornueckrue OCHOBBI JUTMOPHUIIHOTO CKPEUIMBAHUAY,
«Menosz», «B3auMoaencTBue ajuieNIbHBIX T€HOBY, «l €HETHYECKUE KApThl PACTEHUN, ) KUBOTHBIX
u 4yenoBeka», «['eHeTnka mosia», «3aKOHOMEPHOCTH HACIENOBAaHUS, CLEIUIEHHOTO C II0JIOM,
«KapuoTumbel demoBeKa | JKUBOTHBIX», «Buaesl wu3menumBocth», «MoaudukamrmonHas
M3MEHUYMBOCTh», «HacnenoBanue pesyc-pakropa», «l'eHeTuka rpymnn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

ObopynoBanue: Mojenu-anmMkanuu «MoHorubpugHoe ckpemuyBanue», «HemonHoe
JOMUHUpOBaHUEY», «urnOpunnoe ckpemuBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jpozoduna» (Hopma, myTaruu HopMbl KPbUILEB U OKPACKHU Tena), repoapuit
«I"opox oceBHON.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

JlabopatopHnas pa6ota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U TUTHOPUHOTO
CKpEILMBAHUA y Ip030(UIIbl HA TOTOBBIX MUKpOIIpENnapaTax».

JlaGoparopHas pabora Ne 6. «M3yueHne MoaupuKaliMOHHOW W3MEHYUBOCTU, TTOCTPOCHUE
BapUALIMOHHOTO PsAJia U BApUALMOHHON KPUBOW).

JlabopatopHass pabora Ne 7. «AHamu3 MyTanud y Jpo30uiibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[TpakTnueckas padora Ne 2. «CocTaBiieHue ¥ aHAJTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesniexuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak Hayka M IPOLECC. 3apOKIACHUE CEIIEKUMUA U noMecTukanus. Yuenue H. U.
BaBuioBa 0 LEHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJIbTypHbIX pacTteHuil. LleHTpbl
MIPOUCXO0XKJICHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.



CoBpeMeHHbIE METONbI CeNeKIMH. MaccoBbIi U MHIMBUIYaJbHBIA OTOOPHI B CENEKLUU
pacTeHul U XKUBOTHBIX. OlIeHKa 3KcTephepa. BIM3KOpOACTBEHHOE CKpEIIMBAHUE — UHOPUIUHT.
Yucrtas nauHus. CkpemiMBaHUE YHUCTBIX JUHUN. ['erepo3uc, wuiam rubpugHas Ccuia.
HepoactBenHoe ckpemuBanue — aytopuauHr. OtmanéHHas ruOpuausanuss U e€ yCHeXH.
HckycCTBEHHBIN MyTareHe3 W IOJIYyYEHUE MOIUILIOUIOB. JIOCTHMKEHHS CENEKIMU PACTECHHM,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomoruss kak oOTpacib IPOU3BOACTBA. ['€HHas WHKEHEpUs. ITambl CO3JAHUS
pexkomOuHanTHOM JIHK u TpaHcreHHbix opranu3smMoB. Kiierounas wmxkenepus. Kierounbie
KyJbTYypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHHE pacTeHUi. KiOHupoBaHUE BBICOKONIPOLYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE M 3THYeckue npoodmemsl. MO —
TFeHETUYECKU MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneyenko, M. @. liBaHoB.

Tabmuupl 1 cxeMbl: Kapta «LIeHTpbl NPOUCXOXKIEHHS M MHOTr000pa3usl KyJIbTYpPHBIX
pactenunit», «llopoasl JOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTaanéHHas
rubpuam3anus», «Pabotel akamemuka M. @. HpanoBay, «llomumaonaus», «OOBEKTHI
ouorexHosnorun», «Kierounele KynbTypbl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

OOopynoBanue: MyJsKU IUIOJOB M KOPHEIUIOAOB JIUKUX (POPM M KyJIbTYPHBIX COPTOB
pacTteHuid, repoapuii «CenbCKOX0351IICTBEHHbIE PACTECHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METO/ABl M JAOCTHUIXKEHUS CEJEKIMH PACTEHUM W KUBOTHBIX (HA
CEJICKIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATENIbHBIA yYacTOK, B TEIIMYHOE
X035IMCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHSL.

[Ipennocbuiki BO3HUKHOBEHHSI 3BOJIOLMOHHOW TEOPUU. ODBOJIOLMOHHAS TEOpUSl U €€
MecTo B Ouosoruu. BiusiHue 3BOJIIOIIMOHHON TEOPUM Ha pa3BUTHE OMOJIOTUH U IPYTUX HAYK.

CBupnerenscTBa HBOIONMH. [lameoHTONOrHYecKue: MOCae0BaTeIbHOCTD OSIBJICHUS BUJIOB
B MaJICOHTOJOTUYECKON JIETONUCH, TepexoHbie ¢GopMbl. buoreorpadudeckue: CXOICTBO U
pasnuune ¢ayH u GpIop MaTepuKOB U OCTPOBOB.

DOMOpPHUOJIOTUYECKHE: CXOACTBA U Pa3IMuusi dMOPHOHOB pa3HBIX BHUIAOB IO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTHYHBIC, AHAJIOTHYHBbIC, PYAUMEHTApHBIE OpPTaHBbI,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHW3MOB HACJIEJACTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX IMyTEH y BCEX OPTaHU3MOB.

OpomonmonHas Tteopust Y. JlapBuna. Ilpenmnocbuiku BO3HMKHOBEHHMSI JapBUHH3MA.
JIBIOKyIIMe CHJIBI  ABOJIONWU  BUIOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE TIPU
OTPAaHUYCHHOCTH PECYpCOB, HEONpeAeiéHHAasT H3MEHYHMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cuntetnyeckas Teopus 3Bostonuu (CTI) n €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [Tonmynsius kak eAMHUIA BUIA U 3BOJIIOIUU.



JBrxymue cuibl ((hakTOphl) SBOIIONMK BUIOB B MpHUpOAEe. MyTallMOHHBIN MPOIECC U
KOMOMHATUBHAs W3MEHYMBOCTb. llomynsunoHHble BOJHBI W aAped¢ TeHoB. M3omsauus u
MUTPALIHSL.

EctectBenHblii 0TOOp — HampaBigmUN (QakTop 3BOTIOIUH. DOPMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3yibTat 3Bostonuy. [Ipumepsl npucnocobsieHuit y
OpraHu3mMoB. ApoMop(}o3bl U HANOAJANTALIHH.

Bun wu BumooOpazoBanme. Kpurtepun Buma. OcHOBHble (GOpMBI BUA000pa30BaHUS:
reorpaduyeckoe, SKOJIOrHUECKOe.

MaxkposBomonusi. PopMbl  3BoNOIMK:  (UIETUYECKAsA, JWBEPICHTHAs, KOHBEPIeHTHas,
napasuienabHas. HeoOpaTuMoCTh 3BOIIIOLMH.

[Ipoucxoxnenue oT HEeCHeMaIu3UuPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienuau3anys. ATanTUBHAS padalius.
JlemoHcTpanumn:

[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepuios.

Tabmuubr u  cxembl: «Pa3BUTHE OpraHMYEecKoro Mupa Ha 3emie», «3apoJIbIIu
MMO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «@PopMbl O0pbOBI 32 CYIIECTBOBAHHEY,
«EctecTBeHHBI 0TOOpP», «MHOTO0OOpa3ue COpTOB pacTeHui», «MHorooopasue mOpoOJ
KUBOTHBIX», «JTomynsium», «MyTanuoHHas U3MEHUYHUBOCTHY, «Apomop¢o3bD»,
«Mnuoananramuuy, «OOmas nereHepauus», «JIBwkymue cuiabl sBomonuny, «Kapra-cxema
MapuipyTta nyrtemectBuss Y. JlapBuna», «boprba 3a cymectBoBaHue», «lIprcnocoOieHHOCTh
opranu3zMoBy, «I'eorpaduueckoe BUI000pa3zoBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMHU TUIIAMH OKpacKku, HAOOp IJIOJIOB U
ceMsiH, Koyuiekius «[Ipumepsl 3aIUTHBIX MPUCTIOCOOJIEHUH Y JKUBOTHBIX», MOJIeih « OCHOBHBIC
HaIpPAaBIICHUS 3BOJIIOLUNY», 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOUYHBIX).

buoreorpapuueckas kapra MHpa, KOJUIEKIUs «DOpPMBI COXPAaHHOCTH HCKOMAEMbBIX
KUBOTHBIX M pacTEeHU», Mojenb anmaukanus «llepexkpéct xpomMocom», BIa)XHbIE MpenapaThl
«Pa3Butne HacekoMoroy», «PasButHe JSArymku», Mukpomnpemapar «Jlpozoduna» (HOpMa,
MyTaru GOpMbI KPBUTHEB U OKPACKH TEJA).

JlaGopaTopHblie M NpaKkTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOJIOTUUECKOMY KPUTEPHUION.

Jlabopatopnass pabora Ne 2. «Onucanwe MNpUCTOCOOJIEHHOCTH OpraHu3dMa Hu ¢
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHNE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIe TpEACTaBICHUS O 3apPOXKICHUM KU3HU. HaydHble rUnOTEe3bl BO3ZHUKHOBEHMS
KU3HU Ha 3emuie: aOMOreHe3 W maHchepMmus. XUMHYecKash 3BOJIOIUS. AOHOTeHHBIM CHHTE3
OpPraHMYeCKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOJTBEPKIACHHUE
XUMHYECKOM sBojtonu. HadanmbHble 3Tambl Ononornyeckoit sposronuu. 'umoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHHUKHOBEHHME MPOTOKJIETKH. [IepBble KIETKH U UX
sBOIIONMS. DOPMUPOBAHUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emie 1o 3paM u nepuoaam. Karapxei. Apxeiickas u mpoTepo3oncKas
spsl. [laneo3oiickas 3pa u e€ nepuopl: KeMOPUIICKUHN, OPIOBUKCKUI, CUITYPUICKUH, T€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3so30¥icKas 3pa U €€ NepUoabl: TPHACOBBIM, IOPCKUM, METIOBOM.

Kalino3oiickas spa u €€ nepuojpl: NMajIeOreHOBbIN, HEOT€HOBbBIM, AHTPONOTEHOBBIH.

XapakTepucTUKa KIMMaTa U TEO0JOTMYECKUX MpoueccoB. OCHOBHBIE 3Tanbl 3BOJIOLHU
PACTUTENHPHOTO W JKUBOTHOTO MHUpa. Apomopdo3bl y pacTeHUN M KUBOTHBIX. [losBrieHue,
pPacCUBET ¥ BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

CucreMa OpraHMYeCcKOro MHUpa Kak OTpakeHUE 3BONIOUMH. OCHOBHBIE CUCTEMATHYECKHE
IPYIIBI OPTraHU3MOB.

OBoJOLMsT  4YesoBeKa. AHTpomoJiorusi Kak Hayka. Pa3Burthe mnpeactaBieHud o
MIPOUCXO0XKJIEHUH YesoBeka. MeToabl n3ydyeHus aHTponorenesa. CxoncTBa U pa3auuus 4eJIoBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.

JBuwxymue cwibl (akTopbl) aHTpomoreHe3a. HaciencTBeHHass HW3MEHUYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPyAa, MBIIJICHUE,
peub.

OCHOBHBIE CTaJAMM M BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAJONMHUTEKH, UENOBEK yMEJbIid,
Yenosek mnpsaAmoxondaimui, YenoBek HeaHaepranbCckud, Yenosek pasymubid. Haxonku
MCKOIIaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JIACTh PACIPOCTPAHECHHS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPY/IHSL.

UYenopedeckue pacbl. OCHOBHBIE OOJBIIME pachkl: €BporecouaHas (eBpaszuiickas), HETpo-
aBcTpaliougHas  (9KBaTopuajibHas), MOHrojouaHass  (a3uaTcKo-amMepuKaHckas). UepTsl
MIPUCTIOCOOJICHHOCTH TPEJCTABUTENIEH YEJIOBEUECKMX pac K YCJIOBHSAM CYIIECTBOBAHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuiel U cxeMbl: «Bo3HukHoBeHUE CONMHEYHOUM CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PactutenpHas kietka», «KuBoTHas kietka», «lIpokapuoTuyeckas KIeTKa»,
«CoBpeMeHHasi CHUCTEMa OPraHUYECKOro mMupay», «CpaBHEHHME aHATOMHYECKHUX YEPT CTPOCHUS
YeJI0BEKa M 4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJEOHTOJOTMYECKUX HAXOJOK
MPEJIKOB COBPEMEHHOTO YeJNOBeKay», «JlpeBHeinmme moan», «peBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKue pacoh».

O6opynoBanue: wmynspku — «l[Ipoucxoxnenne demoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAHTPONa, HEaHIepTalIblla, KPOMAHBOHIIA), CIENKA WM U300paKeHUS] KaAMEHHBIX OpYIUi
MepBOOBITHOTO 4YeJIOBeKa (KaMHU-4OMMephl, pyOuia, ckpediia), reoXpoHOJOTHYeCKas TaluIa,
KoJUIeKIUs «DOopMbI COXPAaHHOCTH UCKOTIAEMbIX JKUBOTHBIX M PACTCHUIN.

JlaGopaTopHble 1 NpaKTUHYeCKUE PadoThI:

[Tpaktuueckas padota Ne 1. «M3yueHne HUCKOMAeMBbIX OCTATKOB PACTEHUN W JKUBOTHBIX B
KOJUJIEKITUSAX.

DKcKypcust «IBOJIONMS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WIIH
KpaeBeIueCcKuil My3ei).

Tema 3. Opranu3msl U OKpYy>Kamoas cpeaa.

DKoJIOrMsA KaKk HaykKa. 3ajaud W pa3fenbl JKOJOTMUA. MEeToAbl 3KOJIOTHYECKHUX
UCCIENO0BAHNUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpensl  oOWTaHMsT ~ OpraHU3MOB:  BOJIHAs,  HAa3e€MHO-BO3/yIlHAsA,  IOYBEHHa,
BHYTPUOPTaHU3MEHHASI.



Oxomornueckne ¢daktopel. Kmaccudukammst 3K0IOTHYECKuX (HaKTOPOB: aOMOTHUYECKHE,
OMOTHUYECKHE U aHTpOoNOreHHbIe. [leficTBrEe HKOIOrn4ecKux (pakTOPOB Ha OPTraHU3MBbI.

AbGuoTtnueckue  QakTopbl:  CBET, TeMIeparypa, BIAXHOCTb.  DOTONEPUOAU3M.
[IpucnocoOaeHust OpraHU3MOB K ACHCTBHUIO a0MOTHUYECKUX (PakTopoB. bronornueckue puTMol.

buotnueckue  ¢akropsl. Buabpl < OMOTHMYECKMX  B3aMMOJEWCTBHM:  KOHKYpEHLMS,
XUIIHUYECTBO, cMMON03 U ero ¢opmbl. [lapazutusm, koonepanus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPaAHCTBO, HAXJICOHUYECTBO). AMEHCANU3M, HEUTpau3M. 3HAaYeHUE OUOTHYECKUX
B3aMMOJICHCTBHI IS CYIIECTBOBAHUSI OPIraHU3MOB B MMPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH MOMysaiuud. OCHOBHBIE ITOKA3aTENH IOMYJIALIMH:
YUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, HPHUPOCT, Murpauus. JInHammuka
YUCJICHHOCTHU MOMYJISIIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. @. Pynbe, O. ['ekkens.

Tabmuubl n cxembl: kapta «IIpupoanbie 30Hb1 3emium», «Cpeapl OOMTaHUS OPTAaHU3MOBY,
«Dortonepuoguzm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTU IIONYJIALMH
uHQy30pun-Tyenpkny», «llumessle nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKUue padoThI:

Jlabopartopnas pabota Ne 3. «Mopdonornueckne 0COOEHHOCTH PACTEHUIN U3 pa3HbIX MECT
oOUTaHUD.

JIaboparopHas padota Ne 4. «BiusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas pabora Ne 2. «I[1ocuéT MIOTHOCTH MOMYJISIINI pa3HBbIX BUOB PACTCHUID.

Tema 4. CooOmiecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CooOmectBo  opraHu3mMoB  —  OuwoueHo3.  CTpykTypbl  OHMOLIEHO3a:  BHUJAOBasd,
MPOCTPAHCTBEHHAA, Tpopuueckas (numienas). Buabsi-nomuHanTel. CBsizu B OUOLIEHO3E.

Okojoruueckue cuctembl (3kocucteMsl). IloHarue o0 skocucTeMe M OHMOreOleHO3E.
QYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLEHTbl, KOHCYMEHTBI, PpPEIyLICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrHMM B 3KocHcTeMe. Tpoduueckue (MHILEBbIE) YPOBHU
skocucteMbl. IlumeBsie nenu u cetd. OCHOBHBIE IIOKA3aTENM 3KOCHCTEMbI: Ouomacca,
OPOAYKIMS. ODKOJOTMYECKHE MUpaMHUAbL: TMPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoMcTBa
HKOCUCTEM: YCTOWUMBOCTD, CAMOPEryYJIsilus, pa3BuThe. CyKueccusl.

[IpuponHbie SKOCHUCTEMBI. JKOCHCTEMBI O0O3Ep M PEK. DKOCUCTEMa XBOWHOIO WIH
HIMPOKOJUCTBEHHOTO JIeca.

AHTpONOreHHBIE SKOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOO3KOCUCTEMBI. buonornueckoe u
XO03sIIICTBEHHOE 3HAUEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasHoobpasue kak (akTop ycTroumBOoCTH 3KocucTeM. CoxpaHEeHHE OMOJIOrHMYECKOro
pazHooOpa3us Ha 3emuie.

VYyenue B. WM. Bepnaackoro o O6mocdepe. I'panuiipl, coctaB U CTpyKTypa Ouochepsl.
XKupoe BemectBo U ero QpyHkuuu. OcoOeHHOCTH Ouocdepbl Kak I00aJbHON 3KOCHUCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemecTs W OHOr€OXMMHMYECKHE ITUKJIBI AJIEMEHTOB (yrjepojaa, a3oTa).
3oHaNBHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiu. AHTpornoreHHble u3MeHeHnus B 6uocdepe. ['nmodanpHbie
HKOJIOTMUYECKUE TTPOOIIEMBI.



CocymiecTBoBaHM€E MPHUPOABI U yenoBeyecTBa. CoxpaHeHue 6Mopa3HOOOpa3us Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA PallMOHAIBHOTO YIIPaBJIECHUS MPUPOJHBIMU pECYpcaMHu U UX
Ucnojab30BaHue. JloctnxkeHust ONOJIOTUN U OXpaHa MIPUPOJIBI.

JlemoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmumpsr u cxemsl: «Ilumessle nenw», «bruoreHos: cocraB U cTpykrypa», «IIpupoansie
coobOmectBay, «llenn nuranusa», «Okomoruueckas nupamuna», «buochepa u uenosek»,
«9KOocHUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», «IDKOCMCTEMa XBOWHOro Jjecay, «buoneHos
BOJOEMaA», «ArpoueHo3», «lIpuMepHbIE aHTPOIIOTEHHBIE BO3ACHCTBHS Ha MPUPOLY»,
«BaxHelmmre MCTOYHUKH 3arpsi3HEHUS BO3AyXa M TPYHTOBBIX BOm», «llouBa — BakHenmmas
cocrassitolas onocgeps», «DakTopsl Aerpagannuu nousy, «[lapaukossiii 3¢ dexT», «DakTopbl
paZoaKTUBHOTO 3arps3HeHus Onocdeprl», «O0mas crpykTypa ouocdeps», «Pacnpoctpanenue
KU3HU B Ouocgeper», «O30HOBBIA 3kpaH Onocdeps», «KpyroBopoT yriaepoga B Guochepe»,
«KpyroBopot azora B mpupoae».

ObopynoBanue: Moaenb-anmnKanus « Tunuunesle ONOIEHO3bI», repbapuil «PacTurenbHbIe
cooOiiecTBa», Koyekuuu «buonenos», «Bpeaurenn BaXXHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu M KOJUIEKIMM PACTEHUM M IKUBOTHBIX, IMPHUHAJICKAIINE K PpPa3HbIM
AKOJIOTMYECKUM TpyIinam ofgHoro Buaa, Kpacnas kaura Poccuiickoit denepaiuu, n300pakeHus
OXpaHSEMBIX BUJOB PACTECHUM U KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA TIPOI'PAMMEBI 110 BUOJIOTMA HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUNA

Cornmacno @I'OC COO, ycranaBnmuBaloTCcs TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
00y4aromuMHUCs IPOrpaMM CPETHET0 OOIIET0 00pa30BaHMs: TUYHOCTHBIM, METANIPEIMETHBIM H
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType NMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IpeaMmeTa «bHOJIOTHS BbIICIICHBI
CIENYIOIIME COCTABJSIOIIME: OCO3HAHWE OOYYalOIIMMHUCS POCCUMCKONM  TIPaKJaHCKOU
UJICHTUYHOCTA — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITEIbHOCTH U CaMOOIPEJICIICHUIO,
HaJW4Yue MOTHBAIIMM K OOY4YEeHHUIO OHOJIOTHH, ICJICHANPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOeXICHUN JTUYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEW W MCTOPUYECKUX TPAAUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUSI, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOECM  JEATENBHOCTA II€EHHOCTHO-CMBICIOBBIMM  yYCTAHOBKAMH, TMPUCYIIHUMU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAIUYHE DKOJOTHYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTH )KU3HEHHBIC ILIAHBI.

JIM4HOCTHBIE PE3YyJIbTaThl OCBOCHUA MpeaMera «buonorus» AOCTUTAIOTCA B €IUHCTBE
y4eOHOM M BOCIUTATEIIBHOU JESITEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMH, UCTOPUUECKHUMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHU, IPUHATHIMH B
oO1iecTBe MpaBWJIaMH M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUSA,
CaMOBOCIIUTaHUsI U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEUW MO3ULMHU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHUS K 3aKOHY WM MPABOMOPSIKY, YEIOBEKY TPyJa M CTApUIEMy IOKOJICHUIO, B3AMMHOIO
YBOKEHMS, OCpEKHOTO0  OTHONIICHUS K  KYJbTYpHOMY  HACJICAUI0 U  TPAAUIHUAM
MHOTOHAIIMOHAJIBHOTO HapoJia Pocculickon denepanyn, Ipupoae U OKPYkKAKOIIEH Cpeie.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS Y4€OHOTO TpenaMeTa «bHosIorusy JOMKHBI OTPaXKaTh
TOTOBHOCTh U CITIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJICTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIUEN JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTAIMKA, TMO3UTHUBHBIX BHYTPEHHUX
yOeXJICHUN, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIEeCTBa,
pacIIMpEeHnEe KU3HEHHOTO OIMbITA W OIbITA ACATEIIBHOCTA B IPOLECCE pPealn3ali OCHOBHBIX
HaNpaBJICHUN BOCIIUTATEIILHON JAEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS

c(hOPMUPOBAHHOCTh TIPAXJAAHCKOW TMO3MIIMKM OOydYaromerocs Kak aKTUBHOIO W
OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;

OCO3HAHHE CBOWMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YBa)XEHHWE 3aKOHA W
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM NIESITEIHLHOCTH MPU CO3JJaHUU YUEOHBIX MPOEKTOB,
pelIeHnH Y4eOHBIX U MMO3HABATENIbHBIX 33/1a4, BBHITIOJIHEHUN OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENATh COOCTBEHHYIO TMIO3UIIMIO IO OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;

YMEHHE YYUThIBaTh B  CBOUX JICMCTBUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pPa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U COIMAIbHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBITIOJTHEHUS YUEOHBIX,
MO3HABATENIbHBIX W MCCIENI0BATEIbCKUX 33]a4, YBAKUTEIHLHOTO OTHOIICHHS K MHEHUIO
ONIMOHEHTOB MPHU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKOMN T'paKJaHCKOW MJIEHTUYHOCTH, MaTPUOTU3MA, YBAKECHUS
K CBOEMY HapoOJdy, YyBCTBa OTBETCTBEHHOCTH mepesa PoauHON, ropJocTH 3a CBOW Kpail, CBOIO
PonvHy, cBOM SA3BIK M KyJbTYypy, HPOLUIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOIO HapoJa
Poccuu;

[IECHHOCTHOE OTHOIICHWE K MPUPOJHOMY HACICAUI0 U TaMsITHUKAM MPUPOIBI,
JOCTIKEeHUsIM Poccun B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTHUSIX, TPY/IIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJI POCCUMCKUX YUYEHBIX B CTAHOBJIEHHUE U Pa3BUTHE
OMOJIOTMH, TOHUMAHUS 3HAYEHUS OMOJIOTHH B TTO3HAHUM 3aKOHOB MPUPOJBI, B dKU3HU YEJIOBEKA
¥ COBPEMEHHOTO OOIIECTBA;

ujeiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CIOyKeHHI0 u 3amure OteuecTsa,
OTBETCTBEHHOCTH 3a €ro CcyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSCH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

OTBETCTBEHHOE OTHOUIEHHWE K CBOMM pPOJIUTENSM, CO3JaHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHSITHUS IIEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMHU HAPOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYJa, 0OIIECTBEHHBIX OTHOIICHUI;

MOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIbI U €€ EHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIISThH
KaueCTBa TBOPYECKOW JTUYHOCTH;

S5) ¢usuyeckoro BocnUTAHUSA, (OPMHPOBAHMS  KYJbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTyYHS:

MOHUMAaHUE W pean3alus 3J10pOBOro U 6e30macHoro oopas3a >Ku3HU (370pOBOE MUTAHUE,
cOOJTI0/IeHe TUTUCHUYECKUX TPaBUJI U HOPM, COAaTaHCUPOBAHHBIA PEKUM 3aHSATUN M OT/BIXA,
perynspHas (¢u3uyeckas aKTUBHOCTb), OEPEXHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOIO
OTHOIIICHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3710POBbIO;

MOHMMAHWE IIEHHOCTH TIPaBWJI HWHIUBUAYAJBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIIKNX 30POBBIO U KU3HHU JIIOAEH;

OCO3HAHHME TMOCIEACTBUN M HEMPUATHUS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS aIKOTOJS,
HApPKOTUKOB, KypEeHHS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY0JIt00ue;



FOTOBHOCTb K  AKTHMBHOW  JICSITEIBHOCTM  TEXHOJIOTMYECKOW W COLMAIIbHOU
HaIpaBJIEeHHOCTU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBLHO BBINOIHATH
TaKyo JEATEIbHOCTD;

WHTEpPEC K pasnudHbIM cdepaMm mpodhecCHOHATHLHOW NESTEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBINA BHIOOp OyyIIei MpodeCcCuu 1 peaTn30BhIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOPA30BaHUIO Ha MPOTSKEHUU BCEH
KU3HU;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH 1€J€CO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY >KM3HHU Ha 3eMIle,
OCHOBE €€ CylIECTBOBaHMS,

MOBBIIICHUE YPOBHS SKOJOTUYECKOW KYJbTYpbl: MPUOOPETEHUE OIbITa IJIAaHUPOBAHMS
MIOCTYIKOB U OLIEHKU UX BO3MOKHBIX MTOCJIEICTBUM ISl OKPYKAKOUIEN CPELBI;

OCO3HAHHUE II100AJIbHOTO XapaKTepa YKOJIOTHYECKUX MPOOIeM U MyTeil UX pelIeHHUs;

CIIOCOOHOCTh MCMOJIb30BaTh MPUOOPETAEMBbIE MPU U3YYCHUU OMOJIOTMHU 3HAHUS U YMECHUS
IpU pelieHUuu MpoOJeM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOJIONOJIb30BAaHUEM (COOIIOIEHUE
MpaBWI MOBEACHUS B MPUPOJIC, HAMPABICHHBIX HA COXPAHEHHE PABHOBECHUS B DKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Orocheph);

aKTUBHOE HENpUSITHE JEWCTBUM, MPUHOCAIIUX BpPE] OKpYKaroIleld MNpUpPOAHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIC SKOJIOTHYECKUE TOCIEICTBUS MPEAPUHUMAEMBIX
JIEUCTBUM U IIPEAOTBPALLATH UX;

HaJM4Yue Pa3BUTOrO SKOJOTUYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIbTYphl, OIbITa
NEATeIbHOCTH  JKOJIOTMYECKOM HANpaBJIE€HHOCTH, YMEHHUS PYKOBOACTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHHKATUBHONW W COIMAJIbHOM MpPaKTUKE, TOTOBHOCTU K YYacTUIO B
MPAKTUYECKOMN JEATENBbHOCTH 3KOJIOTHUYECKOW HATPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSIT HAyKM U OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JUaliore KYJIbTYD,
CITIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJILTYPHOM MUDE;

COBEpUICHCTBOBAHUE  SA3BIKOBOM M YUTATEIbCKOM  KYyJIbTyphl KaKk  CpeICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U MO3HAHUS MUDPA;

NMOHUMAaHue crenu@uku OMOJOTUM KaK HayKH, OCO3HAaHMS €€ poyiin B (POPMUPOBAHUU
pallMOHAJIBHOTO  HAyYHOTO  MBIIUICHUS, CO3JIaHMM  IEJIOCTHOTO  MPEJCTaBJIICHUS 00
OKpY’KarollleM MUpPE KaK O €IMHCTBE MPUPOJIbI, UEJIOBEKA U OOIIECTBA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXPAHEHHS MPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JJII COBPEMEHHOW IUBUIN3AIUN: 00CCIICUEHUS
HOBOT'O YPOBHS Pa3BUTHSI MEJUIIMHBI, CO3IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHUM, CTIOCOOHBIX
pelaTh pecypcHbIe MPoOJIeMbl Pa3BUTHS YEIOBEUECTBA, TOMCKA MyTEH BhIXO/Aa U3 TJI00ATbHBIX
HKOJIOTMUECKUX TpoljeM W  obOecnedyeHus IMepexoja K  yCTOMYMBOMY  Pa3BUTHIO,
paIMOHAIBHOMY HCIIOIB30BAHUIO MPUPOIHBIX PECYPCOB U (hOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYEHUU OMOJOTMYECKUX 3HAHUU B LENSIX MOBBIIIECHUS 0OLIei
KyJbTYphl, €CT€CTBEHHO-HAy4YHOW TIPAMOTHOCTH, KaK COCTAaBHOM YacTh (PYHKIMOHAIBHON
IrPaMOTHOCTH O0yyaroumxcs, (GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;



MOHUMAaHUE CYIIHOCTH METOJIOB TO3HAHUS, HWCIOIh3YEeMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIB30BaTh IOJyYaeMble 3HAHUS I aHaIM3a W OOBSCHEHUS SIBICHHUN
OKpPY)KAlOIIeT0 MHUpa M TMPOUCXOIIINIMX B HEM HM3MEHEHMI, YMEHHE JellaTh O00OOCHOBaHHBIC
3aKJTIOYCHUST HAa OCHOBE HAYYHBIX (DAKTOB W HMMEIONIUXCS JAaHHBIX C TICJBI0 TOJTyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIB30BaTh OHWOJOTHYECKHE 3HAHUS ISl PEIICHUS
po0JieM B PEaTbHBIX JKU3HCHHBIX CUTYaIINAX;

OCO3HAHHE IEHHOCTH HAYYHOU AESITEIIBHOCTH, TOTOBHOCTH OCYIIECTBIISTH MPOCKTHYIO H
MCCIIEIOBATEIBCKYIO IEATeIbHOCTh MHANBUYATLHO U B TPYIIIIC;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30oBaHUIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyUYCHHIO HOBBIX 3HAHUH IO OWOJOTMH B COOTBETCTBHU C >KM3HCHHBIMHU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIe pe3yabTaThl OCBOCHHSI Y4eOHOTo mpeamera «broorus» BKIIOYAIOT:
3HaYUMble i1 (OPMHUPOBAHUSA MHUPOBO33PEHHUST OOYUYAIOUIMXCA MEXIUCUUTUITHHAPHBIC
(MeXmpeaMeTHbIe) OOIIEHAYUHbIE TMOHATHSA, OTpaXKAIOUIUE IEeTOCTHOCTh HAyYHON KapTHUHBI
MUpa U crenu@UKy METOJ0B MO3HAHUSA, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEprus, SIBJICHHUE, MPOIIECC, CUCTEMa, HAYYHBIN (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIEIOBaHNE, HaOMIOCHNEe, W3MEpPEHHE, OKCIEPUMEHT U JAPYTuX),
yHUBEpCalbHbIe ydeOHbIE JIeUCTBUS (IMO3HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
obecrieunBaromnye  GopmMupoBaHue  (GyHKIUOHAIBHOM  TPAaMOTHOCTHU W COIIMAJIBHOM
KOMIIETCHIIUU  OOYYalOlUXCs, CIOCOOHOCTh OOYYalOIIUXCS HMCIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHWS M YHHUBEpPCAJIbHBIC YUeOHBIC NEHCTBHS B
ITO3HABATEJILHON U COMAIIBHOW MPAKTHUKE.

MeTtanpenMeTHbIe Pe3ybTaThl OCBOEHHUS MPOTPAMMBI CPEIHET0 OOIIero 0Opa3oBaHUs
JOJDKHBI OTPaXKaTh:

OBjaieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU eHCTBUSIMMU:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOSITENNFHO (OPMYITUPOBATh M AaKTyaJU3WpOBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHUW 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAIM3a,
CUHTE3a, CpPaBHEHHUs, KiIacCU(PUKALMH, OOOOLIECHUS), PACKPHIBATH CMBICT OHOJOTHMYECKHUX
MOHATHUH (BBIICIATH UX XapaKTePHBIC MPU3HAKHU, YCTAHABIIMBATH CBSI3H C IPYTUMU TTOHSATHSIMH );

OTIPENENIATh e JIeATeTLHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUU HUX JTOCTHKCHUS,
COOTHOCHUTH PE3yJIbTAThI IEITEILHOCTHU C TIOCTABIICHHBIMU IIEJISIMHU;

UCIIOJI30BaTh OMOJIOTUYECKHE TOHITHS N7l OOBsSICHEHUS (DAKTOB WM SIBJICHUN KUBOM
IPUPOIBL;

CTPOUTH JIOTHYECKHUE paCCYXKACHUS (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJIOTHH),
BBISIBIIITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMAaTPUBAECMBIX SIBJICHHSX, (DOPMYIUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;



IPUMEHATh CXEMHO-MOJENIbHBIE CPEJCTBA IS MPEJICTABICHUS CYIIECTBEHHBIX CBS3E€U U
OTHOIIIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTax, a TaKKe NPOTUBOPEUYUM pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HTHPOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh MJIAH PEIICHHUs MPOOIEMbI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUaIbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE pE3YJIbTATOB LEISM,
OLICHHMBATh PUCKU MOCIEACTBUN ACSITEIBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSX PEAIBHOIO, BUPTYAJIBHOIO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeHCTBUS:

BJIa/IE€Th HAaBBIKAMU Y4eOHO-MCCIIEA0BATENbCKOW U MPOEKTHOU JIEATENbHOCTH, HABBIKAMU
paspenieHust npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY METOJIOB
pelIeHusl IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B MTO3HAHUS;

UCIIOJIB30BaTh Pa3jIU4HbIC BHUJABI JCATEIBHOCTH II0 IOJYYEHUIO HOBOIO 3HAHUSA, €ro
UHTEPIIPETALNY, TPEOOPA30BAHUIO U NMPUMEHEHHUIO B YYEOHBIX CUTYallUsX, B TOM YHUCIE IpU
CO3/aHUU YUEOHBIX U COIIMAJIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBII TUIT MBILUICHHS, BIAJAETh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU
HNOHATUSAMU U METOJIAMH;

CTaBUTh U (HOPMYIMpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOM AESATEIBHOCTU U
KU3HEHHBIX CUTYaLHsX;

BBISIBJIAITh MTPUYMHHO-CJIEICTBEHHBIE CBS3M M AaKTyaJlM3UPOBATh 3a/ady, BbIJIBUTATh
runore3y €€ pemieHusi, HaXxOIUTh AapryMEHTbl IJisl JI0Ka3aTelIbCTBAa CBOUX YTBEPXKICHHM,
3aJ1aBaTh MApaMETPhl U KPUTEPUU PELLICHUS;

aHAIM3UPOBAaTh IOJYYEHHBIE B XOJE€ pELIEHUS 3aJadyd pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYULIECTBJISITh 1I€JICHANPABIECHHBII MOUCK IMEpeHOca CPEACTB M CHOCOOOB JEHCTBUS B
poheCCHOHAIIBHYIO CPEIY;

yMETb IEPEHOCUTh 3HAaHHWA B [IO3HABAaTEIbHYI0O U  IPAKTHUECKYIO  00JacTH
KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpPUTMHAJIbHbBIE MOAXOJbl U PEIICHHs, CTABUTh
npo0JIeMbl U 3aJ1a4H, JOIYCKAIOUINE alIbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MHGPOpMALMK (TEKCTE y4yeOHOro mocoowus,
HAyYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTUYECKHUX CIOBAPSX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX
0azax JaHHbIX, B VIHTepHeTe), aHaIM3UPOBaTh HMHPOPMALMIO PANTMYHBIX BUAOB U (opm
IIPEICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

dbopMynIupoBaTh 3ampochl M MPUMEHSATh Pa3IUYHbIE METOAbl NpPU TMOHUCKE U OTOOpE
Ouonornueckoi HHGpopmMau, HeoOXOJUMOMN AJIs1 BBIIOJIHEHMsI YUeOHBIX 3a]a4;

IpUOOpeTaTh OMBIT HCIOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM,
COBEPILECHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYI0 (GOpMYy TMpeACTaBICHUS OUOJIOTUYECKOM
uHpopmaruu (cxemsl, rpaduKu, AMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTOe);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KadyecTBE CpeAcCTBa IpU padboTe ¢ OMOJOTrHYecKOi
uHbopMaIue: TPUMEHITh XUMUYECKHe, GU3NIECKUE U MAaTEMAaTUYECKUE 3HAKH W CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpeoOpa3oBBIBaTh 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pAClO3HaBaHUs U 3aluThl HH(OpManuu, HHGOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) obmennme:

OCYUIECTBJISATh KOMMYHHUKAIIMM BO BCeX cdepax KU3HHU, aKTUBHO YYacTBOBATh B JUAJIOTE
WIN JUCKYCCHM TIO CYHIIECTBY OOCYyk/1aeMOoi TeMbl (YMEHHE 3a7]aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKICHHSI OTHOCHUTEIIbHO BBITIOJIHEHUSI TMpEAJiaraéMoi 3aJayd, Y4YWUThIBaTh WHTEPECHl U
COTJIACOBAaHHOCTH MO3UIUI IPYTUX YUaCTHUKOB JAHATIOTA WA JUCKYCCHN);

pacro3HaBaTh HeBepOalbHBbIE CpeACTBa OOIICHMS, MOHUMATh 3HAYEHUE COIMUAIBHBIX
3HAKOB, MPEINOCHIIIOK BOZHUKHOBEHUS! KOH(MIUKTHBIX CUTYyaIllMil, YMETh CMSATYaTh KOH(DIUKTHI
U BECTH [1EPETOBOPHI;

BJIQJIETh PA3UYHBIMU CIOcOOaMH OOIICHHS] M B3aMMOJCHCTBHS, TOHUMATh HaMEPEHHS
JIPYTHUX JIOJEH, TPOSBIATh YBAKUTEIFHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMyIMpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO M3Jaratb CBOIO TOYKY 3pPEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MMOHUMATh W HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIWBHIYyAIBHOW pabOTHI MPHU
pereHnu OMOJOTHYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX
dbop™M B3aUMOICHCTBUS TIPH PEIlIEHUN yueOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YJeHa KOJUICKTHBA,

NPUHUMATh II€JIM COBMECTHOM JIeATeNbHOCTH, OpPTraHW30BBIBATH W KOOPJIAWHUPOBATH
JEUCTBUS 10 €€ IOCTHXKEHUIO: COCTABJIATH IUIAH JCUCTBUM, PACHPENEIATH POJIUA C YUYETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHWBATh KA4€CTBO CBOETO BKJIAJla M KaXIOTO Y9aCTHUKA KOMAHJIbI B OOIINN pe3ynbTatr
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIE TMPOEKTHI, OLICHUBATh WJEU C TIO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISTh TMO3UTUBHOE CTPATETMUYECKOE TIOBEICHHWE B Pa3IUYHBIX CHTYaIUsX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKCHUE, OBITh MHUIIMATHBHBIM.

OBj1aieHHe YHHBEPCAJbHBIMH PETyJISITHBHBIMHU 1eHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIB30BaTh OMOJOTHYECKWE 3HAHUS JUIsl BBIABJICHHS TPOOJIEM M UX pelIeHUs B
KU3HEHHBIX U YYEOHBIX CUTYaLIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOUX
JNEHCTBUSX M MOCTYIKAX MO OTHOLIEHHUIO K JKUBOM MPUPOIE, CBOEMY 370POBBIO M 3I0POBBIO
OKPYKAIOIINX;



CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIbHYIO ACSTENbHOCTb, BBISBISTH MPOOJIEMBI,
CTaBUTh U (OpMynHpoBaTh COOCTBEHHBbIE 3ajaud B OOpa30BaTENIbHON MAESITENBHOCTH H
KU3HECHHBIX CUTYaLHsX;

CaMOCTOATENIbHO COCTABJIATH IUIAH PEIIECHUsS NPOOJIEMBbI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLlHsM;

pacIIypsATh paMKH y4eOHOTO NPEIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JienaTh OCO3HaHHBIN BBIOOD, ApIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEUICHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco0cTBOBATH (HOPMUPOBAHUIO U TIPOSIBICHHUIO IIIUPOKOM 3PYIUIIUU B Pa3HBIX 00JIaCTIX
3HAHUM, IOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYpPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OILIEHUBATH
COOTBETCTBHE PE3YJIHTATOB LEISM;

BJIa/IETh HaBBIKAMU TO3HABATEIbHON pediekcun Kak OCO3HAHMs COBEPILIAEMBIX JEHCTBUI
U MBICIUTENBHBIX IIPOLIECCOB, HMX pE3yJbTaTOB M OCHOBAaHUM, HCIIONB30BAaTh IPUEMBI
pedrekcun 17 OLEHKU CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyIbTaTOB ACSITEIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

PUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB JIE€ATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3ULIUU APYTOro YeIOBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl ocBoeHus mnporpamMmmbl COO no Guosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieliduyeckue A yueOHoro npeamera «buonorus» HayyHble 3HaAHUS, YMEHUS U
CcrocoObl JEHUCTBUA MO OCBOEHUIO, HMHTEpPIpPETAalud M MNpeoOpa30BaHUIO 3HAHUM, BHJIbI
NEeATEIbHOCTH 0 MOJYYEHUI0 HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUU B PA3IMYHBIX y4E€OHBIX
CUTyalMsiX, a TaKKe B pPEabHBIX >XU3HCHHBIX CHUTYyalHUsIX, CBS3aHHBIX C Owojorueir. B
nporpaMMe IpeaMeTHbIE Pe3yJIbTaThl MPECTABICHBI 110 ToAaM 00yUYEeHHUS.

[IpeameTHble pe3yibTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUA O MECTE M POJM OHOJOTMU B CHUCTEME HAYYHOI'O 3HaHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOUN €CTeCTBEHHO-HAYYHOW KapTHHBI MUpPA U
HAyYHOTO MHUPOBO33pEHHUS, O BKJAJE POCCUUCKUX U 3apyOexHBIX YUEHBIX-OMOJIOTOB B
pazBuTHEe OMOJIOTHH, (HYHKIIMOHAJIBLHOM TI'PAMOTHOCTH 4YEJOBEKa IJisi PELIEHUs >KU3HEHHBIX
3a/ay;

YMEHHE PACKpPbIBATh COACPKAHUE OMOJIOTUYECKUX TEPMHUHOB M MOHSATHI: KU3Hb, KIETKa,
opraHusM, Merabomm3M (OOMEH BEHIECTB ©  MPEBpAllCHWe HSHEPIuH), TOMEOCTa3
(camoperynsinus), ypOBHEBash OpraHU3alMs O KUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(perpoiyKiusi), HacJAeACTBEHHOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE;



yMEHUE H3JIaraTh OWOJOTUYECKHE TEOpPHH (KJIETOYHAs, XPOMOCOMHAs, MYTaIlMOHHAs,
IEHTpaJbHas JIorMa MOJICKYJsIpHOW Ouonorun), 3akoHbel (I'. Menaens, T. Moprana, H. N.
BaBuiioBa) u yueHus (0 LEHTpax MHOro0Opa3usi U MPOUCXOKACHUS KYJIbTYpPHBIX pactenuil H.
. BaBunosa), onpenensaTh TPaHUIlbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJIaMUA HAYYHOTO MMO3HAHWS B OMOJIOTHUW: HAOJIOJCHUE W OMUCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SBJICHWM, OpraHU3alMs M TMPOBEJICHUE OHOJOTUYECKOTO
DKCIIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHWE 3aBUCUMOCTH MEX]Y HCCIIeIyEeMbIMU
BEITUYMHAMH, OOBSICHEHHE TOJYYCHHBIX PE3yJIbTAaTOB, MCIOJB30BAaHHBIX HAYYHBIX TMOHATHH,
TEOpPUH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCATh CYIIECTBEHHBIE MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U SYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHA BEIIECTB
U TpEeBpalICHUsl PHEPTUU B KIIeTKE, (DOTOCUHTE3a, IJIACTUYECKOTO M SHEPTreTUYECKOro 0OMEeHa,
XE€MOCHHTE3a, MUTO3a, Mel03a, OIIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUAYAIBHOTO Pa3BUTHUS
opranu3Ma (OHTOTEHE3);

yMEHUE MPUMEHSTH MOJTYyYEHHbIC 3HaHUS I OOBSICHEHUSI OMOJIOTMYECKUX TPOIECCOB U
ABJICHUM, IJI1 TPUHATHAS MPAKTUUYECKUX PEIICHUI B IOBCEAHEBHOM JKH3HU C IEJbIO
oOecrnieueHns: O€30MaCHOCTH CBOETO 3/I0POBbS U 3/10POBbs OKPYXAIOUIUX JIIOJAEH, COONIONEHNS
HOPM IpaMOTHOTO MOBEACHUS B OKPY>KaIOIIEH MPUPOAHON cpejie, MOHUMaHue HEOOXOAUMOCTH
UCIIOJIB30BaHUs TOCTHXKEHUI COBPEMEHHOM OMOJIOTMU U OMOTEXHOJIOTUN JIS PAllMOHATBLHOTO
MPUPOJIONIOIB30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE T'E€HETHYECKHME 3aJayd Ha MOHO- W JUTHOPUAHOE
CKpeEIlIMBaHUE, CIICTUICHHOE HACJIEOBAHUE, COCTABIISITH CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
TSl IpEeICKa3aHusl HacJIeI0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOJIHATH JTA0OPATOPHBIE U MPAKTUYECKHE PadOThl, cOOMOAATh MpaBUiIA MPHU
pabote ¢ yueOHBIM U TaOOPaTOPHBIM 000PYAOBAaHUEM;

yMEHUE KPUTHUYECKH OIICHHUBATh M HHTEPIPETUPOBATh WH(OOpPMAIUI0 OHOIOTHYECKOTO
COJICp’KaHMSl, BKJIIOYAIOIIYIO TCEBJIOHAYYHBIC 3HAHUS U3 PA3UYHBIX MCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIINK, HAYYHO-TIOMYJISIPHBIE MaTePUAJIbl), STUYECKUE ACTIEKThI COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUU, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaThb COOCTBEHHBIE IIMCBMEHHBIE W YCTHBIE COOOIIEeHUs, 0000mas
Ononornyeckyro UWHGOPMAIMI0O W3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO UCIOJIb30BATh
NOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» € 11 Knacce
JIOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHWW O MECT€ U POJU OMOJOTHU B CUCTEME HAYYHOTO 3HAHUS
€CTEeCTBEHHBIX HAayK, B (DOPMHUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHUHBI MUpa U
HAy4YHOTO MHUPOBO33PEHMS, O BKJIAQJE€ POCCHUUCKMX U 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pazButue Ouooruu, (YHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA JJISI PEIICHUS KU3HEHHBIX
3a/1ay;

YMEHUE pPaCKphIBaTh COJIEp)KaHHE OWOJOTHYECKUX TEPMHUHOB W TOHSATHUW: BHI,
NomyJsilysg,  TeHO(OHI,  JBOJIOLMS,  JBIXKYyIIME  cuibl  ((pakToOpbl)  SBOJIOLUH,
PUCHOCOOJIEHHOCTh OPTraHUW3MOB, BUJA000pa30BaHUE, IKOJIOTHMUYECKUE (HaKTOPhI, SKOCUCTEMA,
OPOAYLUEHTbl, KOHCYMEHTBI, PEIYyIEHThl, IENU MUTaHMs, OHKOJOTHYECKas NUpaMuja,
ouoreorenos, onocdepa;



yMEHHE u3Jlaratb Ouojormuyeckue teopun (dBojdrormoHHas Teopusi Y. JlapBuHa,
CUHTETUYECKasi TEOPHUs SBOJIOLNN), 3aKOHBI M 3aKOHOMEPHOCTH (3apobllieBoro cxojcrsa K.
M. bapa, yepenoBaHus I1aBHBIX HampaBieHUd U myteu sBosonuu A. H. CeBepiioBa, yueHus o
ouocdepe B. U. Bepranckoro), onpeaeisTh FpaHULIbl UX TPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MO3HAaHUS B OMOJOTHU: HAONIONCHUE U OMMCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SBJICHWM, OpraHU3alMs M TMPOBEJICHUE OHOJOTUYECKOTO
DKCIIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHWE 3aBUCUMOCTH MEX]Y HCCIIeIyEeMbIMU
BETUYMHAMH, OOBSICHEHWE TOJYYCHHBIX PE3yJIbTAaTOB, MCIOJH30BAHHBIX HAYYHBIX IMOHSTHH,
TEOpPUH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICIATH CYIIECTBEHHBIC TPU3HAKHU CTPOCHUS OMOJOTHYECKUX OOBEKTOB: BHJIOB,
NOMYJISIUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOTE€OIEHO30B M HSKOCHUCTEM,
OCOOEHHOCTH  TIPOLIECCOB:  HACIIEJICTBEHHOM HW3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, NEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPTUU B IKOCUCTEMAX, AHTPOIOTEHHBIX U3MEHEHU N
B 9KOCHCTEMaX CBOEW MECTHOCTH, KPYroBOPOTa BEHIECTB M OMOTCOXMMHUYECKHX IIMKJIOB B
ouocdepe;

yMEHUE MPUMEHSTH MOJTYyYEHHbIC 3HaHUS I OOBSICHEHUSI OMOJIOTMYECKUX MPOIECCOB U
SABJICHUM, IJI1 TPUHATUS TPAKTUYECKUX PEIICHUH B TMOBCEAHEBHOM JKM3HU C IIEJBIO
oOecrieueHns 0€30MaCHOCTH CBOETO 370POBbSl U 30POBbs OKPYKAIOIIUX JIFOJIEH, COOTIOAEHUS
HOPM TPaMOTHOTO TTOBEJICHUSI B OKPY’KAIOIIEH MPUPOIHOM CpeJie, TOHUMaHue HEOOXOIMMOCTH
UCIIOJIb30BaHUs JTOCTUKEHUN COBPEMEHHOMU ouonoruu JUISt PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelllaTh 3JeMEHTapHbIe OHOJOTMYECKHUE 3a/Jayud, COCTABJIATH CXEMbI MEPEeHOoca
BEILIECTB U DHEPTUM B IKOCHUCTEMaxX (LIeTH MUTaHUs);

yYMEHHUE BBHITIOJIHATH JTA0OPATOPHBIE U TPAKTUYECKHUE PadOThI, COOMIOAaTh MpaBWiIa MPHU
pabote ¢ yueOHBIM U TJa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE KPUTHUYECKU OIICHUBATH W WHTEPIPETUPOBATh HHGOPMAIUI0 OHUOIOTHYECKOTO
CoZIepaHusl, BKJIIOYAIOLIYIO ICEBJOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB (CpEeACTBa
MaccoBOil WH(pOpPMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHalibl), pacCMaTpUBaTh TJI00ATHHBIC
HKOJIOTHYECKUE TMPOOJEMBI COBPEMEHHOCTH, (OPMHpPOBATH IO OTHOIIEHUIO K HUM
COOCTBEHHYIO TIO3HUIIHIO;

YyMEHHUE CO3/laBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJOrMYeCKyl0 HWH(GOPMAIMI0O M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KonuyectBo yacos
DJIEKTPOHHbBIE
n  HauMeHoBaHHe pa3iesioB M TeM NPOrpaMMbl (uudpossbie)
/ Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 0BPA30BATEILHBIC
- padoTbl padoTbI pecypes
bubnunoreka LIOK
! bronorns kak nayka 2 05 https://m.edso0o.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHu3aLus 1 BH@HOTeKa HOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 BH6J_IHOTeKa HOK
https://m.eds00.ru/7f41¢c292
bubmuoreka [{OK
4 IKHBHEAIEATENEHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3MHoOxeHNe 1 HHAUBUAYATbHOE PA3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacneacTtBeHHOCTh M HN3BMEHUNBOCTH OPraHU3MOB 8 1.5 BH6J?HOTCKa HOK
https://m.edsoo.ru/7f41c292
bubnmnorexa LIOK
7 Cenexkuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUI 3 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
8 Peseproe Bpems . https://m.edso00.ru/7f41c292
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

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoThI pecypcb
bubnunoreka LIOK
! IBOIOIHORHAs OuOTOrHA J 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 9 05 Bu6muoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0rmecTBa ¥ 9KOJIOTHIECKHUE CUCTEMBI 9 Bubmzorexa HOK
https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5



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 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoka Bcero KOﬁHTpOJIL HBIC Hpgucnmeclme u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Meto1bl TO3HAHUSA JKUBOM TPUPOJIBI.
[Ipaktuueckas pabora Ne 1 «Vcnons3oBaHue bubnuorexa [JOK

2 1 0.5 _

Ppa3IMYHBIX METOJIOB MPHU U3YUEHUU https://m.eds00.ru/863e6122
OHOJOTUYECKIX 0OBEKTOBY

3 buonorunueckue cucremsl, NpOLECCHL U UX 1 bubnuorexa [JOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XuMHYECKU coCcTaB KJIeTKU. Boja u 1 bubmuorexa [JOK
MUHEPAIbHBIE COJIU https://m.edsoo.ru/863e674e

bubmuorexa [JOK

5 Bbenku. CoctaB u cTpoeHue 6e1KoB 1 https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE KaTalu3aToOPBbI.

6 JlaGopatopHas pabota Ne 1 «3yuenue 1 05 bubnnorexka [JOK
KaTaJINTUYECKOW aKTUBHOCTH (PePMEHTOB (HA ' https://m.eds00.ru/863e6b72
pUMepe aMHIIA3bl UM KaTanas3bl)»

bu6mmoreka [JOK

! YTIeBOAEL. JIMmH e . https://m.eds00.ru/863e6870

bu6mmoreka [IOK

8 Hykneurosbie kucnotel. AT® 1 https://m.eds00.ru/863e6d5c

9 Hcropus n metoas! nzydyeHuns kietku. Kinetounas 1 bubnnorexka [JOK
TEOpHS https://m.eds00.ru/863e6e88

10 KineTka xak 1ieinocTHas XuBas cucTeMa 1
CTpoeHmne 3yKapuoOTUYECKOMN KIIETKHU.

JlaGopatopHas padota Ne 2 «/3yueHue cTpoeHHs bubnnorexa [JOK

11 KJIETOK PAaCTeHHH, dKUBOTHBIX, TPUOOB U OakTepuit 1 0.5 https://m.eds00.ru/863e6ff0
10/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax https://m.eds00.ru/863e716¢c
U UX ONHICAHHEC)

12 OOMeH BeIeCTB I METa00Iu3M 1 bu6mmoreka [{JOK



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
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

https://m.edsoo.ru/863e766¢

bu6mmoreka [IOK
13 PorocuHTes. Xemocnutes https://m.edso00.ru/863e7c98
. bubnmoreka [JOK

14 JuepreTieckuii oOmen https://m.edso00.ru/863e7aae
JKu3HeHHBIN UK KIETKHU. JleJIeHne KIeTKH.

15 Murto3. JITaboparopuast paborta Ne 3 05 bubnnoreka [HOK
«HaOmronenre MuTo3a B KJIETKaX KOHUYNKA ) https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax»»

16 buocunres 6enka. Peakius MaTpuyHOTO CUHTE3a Bubmorexa HOK

: https://m.eds00.ru/863e796e
bu6mmoreka [IOK

17 Tpancnsuus — Guocuntes benka https://m.edso0.ru/863e796e

bu6mmoreka [IOK

18 Hexknerounsie (hopMbl :KU3HH — BUPYCHI https://m.edsoo.ru/863e7540

bu6mmorexa [IOK

19 ®DopMbI pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0o.ru/863e831e
. bu6mmorexa [IOK

20 Meiios https://m.edso00.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonorBopenue. Jlaboparopnas padota Ne 4 05 bubnmnoreka [JOK
«3y4yeHne CTpoeHUs MOJIOBBIX KJIETOK Ha ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIpEapaTaxy

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa [IOK

https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubnnorexka [JOK
M3MEHYNUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS ITPU3HAKOB. bubnunoreka [JOK
MoHornbpuaHOE CKpEIuBaHue https://m.eds00.ru/863e8878
Jurubpuinoe ckpeuBanyue. 3aKoH bubnnoreka [JOK

25 .
HE3aBHCUMOI0 HACJIeI0BaHUS MPU3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOe HACJIeI0BaHNE MPU3HAKOB.
JlaGopatopHas pabota Ne 5 «3yuenue Bu6miorexa 1IOK

26 pe3yabTaTOB MOHOTHOPHUIHOTO U TUTHOPHUTHOTO 0.5

CKpEeLIMBaHUA y Jp030(HIIbl Ha TOTOBBIX
MUKpOIIpenaparax»

https://m.eds00.ru/863e8c60



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/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27 I'eneruka nona. HacnenoBanue npu3HaKos, 1 bubnnoreka [HOK
CLIEIUICHHEIX C IIOJIOM https://m.edso0.ru/863e8c60
HN3menunBocth. HenaciencreeHHas

. JIa0 6ota Ne 6.
28 ;?;zgﬁizohi:;mbimzifg:;;; EEMZII?II/IBOCTI/I 1 0.5 Bubmorexa HOK
> ) https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BApUAIMOHHON KPUBOI»

| Bt e, Mooz | o Busorsa 101
P c yrauui y 2p ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax»

bu6mmoreka [IOK

30 T'enerika uenosexa 1 https://m.edso0.ru/863e8d78
PesepBublil ypok. O60011eHHE TIO TEME

31 «HacnencrBeHHOCTS U U3MEHYHUBOCTH 1
OpraHU3MOBY

bu6mmorexa [IOK

32 Ceneii Kax nayka u npouece 1 https://m.edso00.ru/863e9214

33 MeTo/ibl U JOCTUKEHUS CEICKIIMU PACTEHUN U 1 bu6mmorexa [IOK
JKUBOTHBIX https://m.edso0.ru/863e9214

34 buotexHomOrus KaK oTpacib IPOU3BOICTBA 1 bubnmorexa LIOK

https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KIIACC

N KoaunuyecTBO 4acoB Jlara DJIeKTPOHHBIE
° T
u/n Tema ypoka Beero KonrTpoabubie IIpakTuueckue W3ydeHus uudposbIe
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
1 DBOJIIOIUS M METOJIbI €€ U3YUECHUS 1 Bubmaorexa ITOK
https://m.edso0.ru/863ea20e
2 Hcropust pa3BUTHS NPEACTaBICHUN 00 SBOIIOUN 1 buGmuorexa LIOK
https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 MukpodBosrorHs . https://m.edso0o.ru/863e9cle
[Tomynsus Kak sIeMeHTapHasi €IUHUIA BUAA U
4 sBomonnu. JlabopatopHas pabora Ne 1 1 05 bubnmnoreka [JOK
«CpaBHEHHE BUIOB 110 MOP(HOIOTUYECKOMY ' https://m.edso00.ru/863e99c6
KPUTEPUIO»
5 JIBrokymye cuibl (3JeMeHTapHbIe (aKTOPhI) 1 bubnuorexa [JOK
IBOJIIOLIMH https://m.edso00.ru/863e9da4
. bu6mmorexa [IOK
6 EcrecTBenHbIl 0TOOD 1 ero GopMbI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIIOIUEU: TPUCTIOCOOTICHHOCTD
OpraHu3MoOB U BHI000pa3oBanue. JlabopaTtopHas bubnunorexa [JOK
7 1 0.5
paborta Ne 2 «Onucanue npucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCHUTEILHOTO XapaKTepar»
8 Hampasnenus u myTu MaKpoIBOIIOIHH 1 bubmorexa [IOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONIAN 1
10 Wcropus xu3Hu Ha 3emiie U METO/bl €€ U3yUeHus 1
11 ['umoTe3sl MpOUCXOXKAEHUS KU3HHA Ha 3emile 1 bubmorexa LIOK
p A https://m.edso0.ru/863ea5a6
12 PazButue xu3HM Ha 3eMIie 1O 3paM U Iepuoam 1 bubmorexa LIOK
p pHOA https://m.edsoo.ru/863ea6be
OCHOBHBIE 2Tarbl YBOIOIUNA PACTUTEIHHOTO U
13 *KHUBOTHOTrO Mupa. [IpakTueckas padora Ne 1 1 05 bubnnorexa [JOK
«/3ydeHne NCKOMaeMbIX OCTATKOB PACTEHUH U ' https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJUTCKITHSIX)



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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bubmuoreka [JOK

14 CoBpeMeHHasl CHCTeMa OPTraHNYeCKOTr0 MUpa https://m.edsoo.ru/863ead8e
15 DBOJIIOLMS YeJIOBEKa (aHTPOIIOTeHE?) buGmorexa LIOK
https://m.edso0.ru/863eac2c
bu6mmoreka [IOK
16 JBukymiue cuibl (pakTophbl) aHTPONIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YEJIOBEKA
Yenoseueckue pacsl U IPUPOIHBIC aaNTal[UU bubnunoreka [HOK
18 _
YyeJloBeKa https://m.edso0.ru/863eaea2
19 PesepBHbIil ypok. O60011IeHNE 1O TEME
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HHU HA 3eMIIe»
20 OKoJorus Kak HayKa
bubmuorexa [JOK
21 Cpenpl oOuTaHUS U dKOJIOTHYECKHEe (haKTOPhI https://m.edsoo.ru/863eafec
AobuoTtndeckue dakropsl. JJaboparopras padora
Ne 3. «Mopdomnornueckre 0COOEHHOCTH
op ¢ bubnuorexa [JOK
22 pacTeHUH U3 pa3HBIX MECT OOUTAHUSY. 0.5 .
https://m.edso00.ru/863eb10e
JlabGopaTtopHnas pabota Ne 4. «Bnusinue cBeta Ha
POCT M pa3BUTHE YEPEHKOB KOJIEeyca
bu6mmorexa [IOK
23 buotmeciue paxroper https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTCPUCTHKHU TOMYIISIIHH.
24 [Ipaktuueckas padora Ne 2 «Iloncyér maoTHOCTH 05
MONYJISIUANA pa3HbIX BUOB PACTEHUN)
bu6mmoreka [JOK
25 Coo01iecTBa OpraHu3MoB — OUOIEHO3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) bubmorexa LIOK
https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEIIN YKOCHCTEMBI.
27 Dxkonoruyeckue nupamuasl. CBoCTBa bubmorexa LOK
PaMHJIBL. https://m.edso0o.ru/863eb5fa
skocucteMm. Cykueccust
28 [IpupoHbIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 brocdepa — rimodanpHas 3kocucTeMa 3eMITH Eubmorexa LIOK

https://m.edso0.ru/863ebb5e



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
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

bubmuoreka [JOK

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHephl 1 https://m.edsoo.ru/863ebd 16
32 UenosedecTBo B Ouochepe 3emin 1
33 CocymiecTBOBaHHE MPUPOJIBI M YEIOBEYECCTBA 1 BH6J,IHOTeKa HOK
https://m.edsoo.ru/863ebale
34 PesepBubIil ypok. O6001IEHHE TEMBI 1
«Co00I111eCTBA M SKOJIOTHYECKUE CHCTEMbI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 25



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox
pen. Ilaceunuka B.B., AkiinonepHoe o61ectBo «M3marensctBo «IIpocBemnienne»
* buosorus,10, 11 knacc/ ITaceunuk B.B., Kamenckuit A.A., Pyomnor A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AkiimonepHoe o61iectBo «3marenbeTBo
«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
Metoauueckoe nocooue/Ilaceunuk B.B., AkiimonepHoe o0IecTBO U31aTEIHLCTBO
"[IpocBemienue".

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/






