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HHOACHUTEJBbHAA 3AIIUCKA

[Ipu pazpaboTke mporpaMMbl N0 OMOJIOTHH TEOPETHYECKYI0 OCHOBY JUISI OIIPEICIICHUS
MOAXO0JI0B K (opMHUpOBaHUIO cojepkaHusi ydyeOHoro mnpeamera «buosnorus» cocraBuiIu:
koHuentyanbHble nojoxkenns ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LieJleH, comepiKaHus,
pe3ynpTaToB 00ydeHHs W TPeOOBaHMU K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB, TIOJIOXKECHHS 00
o0IMX HEeNsIX M MPUHIUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbBI CPEIHETO
obmiero oopaszoBanusi B Poccuiickoit @enepanuu, a TakxKe MOJIOKEHUS O crenuduke OUOIOTHH,
e€ 3HAYCHWM B IMO3HAHWW >KUBOW MPUPOABI M OOECTICUYCHHWH CYIIECTBOBAHUS YEIOBEYECKOTO
obmiectBa. CormacHO Ha3BaHHBIM IOJIOKEHUSM, OIpPeIeJeHbl OCHOBHBIE (DYHKIUHU MPOrPaMMBbI
10 OMOJIOTUM U €€ CTPYKTYpa.

[Iporpamma o Guooruu naét mpencTaBieHrue O 1esix, 00 001mel cTpaTerun o0yJdeHus,
BOCIIUTaHUsI M Pa3BUTUS OOYyYalOIIMXCs CpeacTBaMu yuyeOHoro mnpeamera «buomorus»,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHWe, €ro CTPYKTYpy, paclpeleieHue I
paszenaM M TeMaM, PEKOMEHIyeMYIO MOCJIeI0BaTEIbHOCTh M3yUeHHUs y4eOHOro marepuania ¢
y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTENbHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4YarOIUXCs.

B nporpaMmMe mo OuonorMuM Takke YUHMTHIBAIOTCS TpPEOOBaHUA K IUIAHUPYEMbIM
JUYHOCTHBIM, METANpeJMETHBIM M MpPEAMETHBIM pe3yibTaTam oOyueHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB yU4e€OHO-TIO3HABATEIBLHOMN NEATEILHOCTH/YUeOHBIX ICUCTBUI 00YUYaIOMUXCS 110
OCBOCHHMIO COJIEpKaHHs OMOIOrMYECKOro 00pa3oBaHMs.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaqn30BaH MPHUHIIUII
MIPEeMCTBEHHOCTH B H3Yy4YeHHHM Owuonoruu, Onaromaps dYeMy B HeW mpocMaTpuBaeTcs
HaNpaBJICHHOCTh Ha Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHHEM E€CTECTBEHHO-HAYUYHOTO
MHUPOBO33DCHHUS, IEHHOCTHBIX OpPWUEHTAIMH  JIMYHOCTH, OKOJOTHYECKOTO  MBIILICHHS,
Mpe/CTAaBICHUIl O 370pOBOM o0O0pa3e >KM3HU U OEpeXHbIM OTHOIIEHHEM K OKpY’Karolen
npupogHoi cpene. [loaroMy Hapsay C U3ydyeHHEM OOIIEOMOJIOTHYECKHX TEOpHi, a TaKke
3HAaHUH O CTPOCHHHU KXHUBBIX CHCTEM Pa3HOT'O paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
MPOLIECCOB B MpOrpaMMe IO OHWOJOTHH YIEJICHO BHUMAHUE HCIOIb30BAHUIO MOTYyUEHHBIX
3HAaHUI B IOBCEHEBHOM JKU3HU ISl pEIICHUs PUKIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUITAKTHKH
HACJIE/ICTBEHHBIX 3a00JIeBaHUN  YeOBEKa, MEJUKO-TEHETUUYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH I1eJIeCO00pa3HOro MOBEACHUS B OKpY’Kalollel MPUpPOIHON cpene,
aHamM3a BIMSHUS XO3SWCTBEHHOH [ESATEIBHOCTH 4YENIOBEKAa HAa COCTOSHHE MPHUPOJHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHUJICHHE BHUMAaHHs K MPUKIAJAHON HAMPaBIEHHOCTH Y4eOHOTO
npeameta «buonorus» NMpoIUKTOBAHO HEOOXOIMMOCTHIO 00ECIICUeHHs! YCIOBUN JUISl PELICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MperoiaraeT
(dbopMupoBaHHe Yy OO0Yy4alOUIMXCs CIOCOOHOCTHU aJanTHPOBATHCS K U3MEHEHUSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUDA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHOoe MecTo. OHa
obecrnieunBaeT (opMupoBaHHE Yy OOydarOIIMXCs NPEACTABICHUH O HAay4yHOH KapTHHE MHpa,
pacmupser U 00001IaeT 3HaHHUS O KHUBOH NPUpPOIe, €€ OTIMYUTEIHHBIX MPU3HAKAX — YPOBHEBOM
OpraHHu3alliil M DHBOJIOLMHU, CO3MaéT YCJIOBUSA JUIA: TO3HAHUS 3aKOHOB >KUBOM MPHUPOJBI,
¢dopmupoBaHUs (QYHKIHMOHAIBHOM IPaMOTHOCTH, HaBBIKOB 37J0POBOTO M 0Oe30macHOro odpasa
KHU3HH, YKOJIOTHUECKOTO MBIIIUICHUS, [IEGHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YETIOBEKY.

bonbmoe 3HaueHue OWOJIOTHS MMEET TakkKe JUIsl PEIICHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 3aJla4 CpeAHEro odIero o0pa3oBaHusi, counanu3auuu odyydarommxcs. M3zyuenue
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Ouojorun oOecrieynBaeT YCJIOBUS JUTSL (dhopMupoBaHUs MHTEJUIEKTY JIbHBIX,
KOMMYHHKAIIMOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpPBI, CIIOCOOCTBYET
MHTErpaluy OMOJOIMYECKUX 3HAHUM C MPEJICTaBICHUAMM M3 JAPYTHUX Y4YEOHBIX IMPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. Ha3BaHHbIEC MONOKEHUS O MIPeIHA3HAUYCHUU Y4eOHOTO
npeamera «buosorus» cocTaBWIM OCHOBY [UIs OINpeNeieHus IMOAXOJ0B K OTOOpY H
CTPYKTYpPUPOBAHHUIO €T0 COAEPIKAHUS, IPEICTABICHHOIO B IpOrpaMMe M0 OMOJIOTHH.

OT160p conepkanust yuebHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIMK KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHM C KOTOPBHIM OOyYaloMIMecs IOJKHBI
OCBOUTH 3HAHMS M YMEHHMsI, 3HAUUMBbIE Ui (POPMUPOBAHUS OOIIEH KYJIbTYphI, ONpPENEISIOLIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYJXKAloUlell MpHUpOIHOIM cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHON JKU3HU W MPAKTUUECKOU nesTenbHOoCcTU. Oco00e MECTO B 3TOM CUCTEME 3HAHUU
3aHMMAIOT D3JIEMEHTBHl COJAEpP)KaHUSA, KOTOpblEe CIy’)KaT OCHOBOM g  (QOpMHUpPOBaHUS
MIPENCTABIEHUI O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHUEHTAIMX JTUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHHU3AIMH OMOJIOTHYECKOr0 00pa30BaHusl.

CTpyKTypHupoBaHHe cOJEep>KaHUS yuyeOHOro Marepuala B MporpaMMe M0 OWOIOTHUU
OCYILIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUNA 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
JKUBOM TIpUPOJBI, O €€ YPOBHEBOM OpraHM3aluy M JBOJIOLIUU. B COOTBETCTBMM C ITHUM B
CTpyKType y4deOHoro npeamera «buosiorus» BbIIEICHBI CIEAYIOIUE COIEpKATEIbHbIC TUHUH:
«buonorus kak Hayka. MeToabl HAyYHOTrO To3HaHus», «KileTka kak Ouoioruyeckas CUCTeMay,
«Opranusm kak Ouonoruueckas cucrema», «Cuctema U MHOroodpasue OpraHM4ecKoro Mupay,
«OBOJIIOLIMS KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI.

Henp wm3yuenus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE
0o0y4JalIMMHUCSA 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAJIbHOW OpraHU3alud >KUBBIX CHUCTEM
pa3HoOro paHra U NpHOOpPETeHne YMEHUI UCTONIb30BaTh ATH 3HAHMSA /ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIICHUN OOBEKTOB KUBOW MPHUPOJIBI U PEIICHUS Pa3IUIHBIX )KU3HEHHBIX TIPOOIIEeM.

Joctuxkenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a3oBOM YpOBHE
o0ecrieunBaeTCsl PeLIeHUEM CIeIyIOINX 3a/1a4:

OCBOEHHE OOyYarolMMHUCS CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpUsX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWJIaX, CIYKalIMX OCHOBOM Misi (OpMHUpPOBaHUS
MIPEICTABICHUII O E€CTECTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaX HAy4yHOro IO3HaHWS,
CTPOCHHHM, MHOTOOOpa3sMu U OCOOEHHOCTSIX KHBBIX CHCTEM pPa3HOTO YPOBHS OpraHMU3allNH,
BBIJIAIOLIMXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

¢dbopmupoBaHre y OOyYarOMIMXCS TO3HABATEIbHBIX, WHTEIUIEKTYAIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B IpoIecce aHaIKM3a JaHHBIX O MyTSIX Pa3BUTHs B OMOJIOTHH HAYYHBIX B3IJISIOB,
UAeH U NOAX010B K U3YUYEHHUIO JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy oOOyd4arommxcsi oOuiell KyJabTyphl, (YHKIHOHAJIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHUIN OOBSACHATH U OLECHUBATH SBJICHHUS OKPYXKAIOIIET0 MUpPA >KUBON NMPUPOABI Ha
OCHOBaHUWU 3HAHUH U ONBITA, MOTYYCHHBIX PU U3yUYECHUU OHOJIOTHH;

dbopmupoBaHHe y OOYYaIOIUXCS YMEHHHA HWIUTIOCTPUPOBATH 3HAYCHUE OMOIOTHYECKUX
3HAHUU B MPAKTHUECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIUHCKHUX
TEXHOJIOTHI U arpOOHOTEXHOJIOT HIA;

BOCIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHHSA YEJIOBEKOM >KMBOW MPHUPOJIBI,
HE00XO0AMMOCTH OEpeXHOT0 OTHOILIEHUS K Hel, COOIIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OMOJIOrNYECKUX UCCIIEIOBAHNN;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWMN [JIsl TIOBBIIICHUS YPOBHS SKOJIOTHYECKON
KYJBTYPBI, 17151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;
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MPUMEHEHHE TPUOOPETEHHBIX 3HAHWW M YMEHHUH B TOBCCJIHEBHOW JKU3HU ]IS OICHKHU
MOCIIEJICTBUI CBOEH NEATeTbHOCTH TO OTHOIIGHUIO K OKpPYXKAIoUel cpeae, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHHE U COOTIOICHHE Mep MPO(HIaKTHKH 3a00JIeBaHU.

B cucreme cpemnero odmiero oopasoBanus «buosorusy, udydaecmas Ha 0a30BOM YpPOBHE,
SBIIIETCA O00S3aTeIbHBIM YYEOHBIM MPEIMETOM, BXOSIIIMM B COCTaB IMPEAMETHOM oO0JacTH
«ECTGCTBGHHO-Hay‘-IHI)Ie npeaAMCTBD).

Jiist u3yyeHuss OMOJIOTMU Ha 0a30BOM ypPOBHE CPEIHEro O0IIero o0pa3oBaHMs OTBOJIMUTCS
68 yacoB: B 10 kitacce — 34 yaca (1 gac B Heznemo), B 11 kimacce — 34 yaca (1 yac B HeIeIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnonorus kak Hayka.

Buonorust xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHHUYECKUMH H JIPYTUMHU
€CTECTBEHHBIMU HayKamH, (uiocoueil, 3TUKOW, 3CTeTUKONH u mpaBoM. Ponb Ouonoruu B
(hopMUpOBaHUH COBPEMEHHOIN HayYHON KapTHHBI Mupa. CuctemMa OUOIIOTMYECKUX HayK.

Metoabl TO3HAHUS KUBOUM MPUPOIbI (HAOII0IEHNE, YKCIIEPUMEHT, ONMCAHNUEe, U3MEPEHNUE,
KiaccuuKanus, MoJIeJIMpOBaHUE, CTaTUCTUYECKas 00paboTKa JaHHBIX).

JdemoncTpauum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiet 1 cxembl: «MeTOoIbI TO3HAHUS JKUBON TPUPOIBI».

JlabopaTopHble u NpakTHYeCKHe padoThI:

[Ipaktnueckas pabora Ne 1. «Mcmonmp3oBaHue pa3IUYHBIX METOJOB NpPHU H3YUYECHUU
OMOJOTUYECKIX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M KX OpPraHU3aIus.

XKusbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3yudeHus Ouojoruu. OTInYue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OWOCHMCTEM M HX pa3HooOpa3ue. YPOBHU OpraHU3alMk OUOCHCTEM:
MOJIEKYJISIDHBI,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  IOIMYJIALMOHHO-BUIOBOM,
HKOCHCTEMHBIH (OMOTEOIIEHOTUYECKHIA), OMOCHEPHBIA.

JdemoncTpanum:

Tabnuielr u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «YPOBHU OpPraHU3ALUU KHUBOU
TIPUPOJIBD».

O6opynoBanue: moaenb Mosekyssl JJTHK.

Tema 3. Xumuueckuii cOCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIJIEMEHTHI: MaKpOSJIEMEHTBHI,
MHKpPO3JeMeHThI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OYHKIIMKM BOJABI M MHUHEPAIBHBIX BEHIECTB B KieTKe. [loanepkaHue OCMOTHYECKOTO
OanaHca.

Bbenku. CoctaB u cTpoeHne OelKOB. AMHUHOKUCIOTH — MOHOMEPHI OenkoB. HezamMeHumbie
U 3aMEHHUMbIE AMHMHOKHCJIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpPhl O€IKOBOM
MOJIEKYJIbl (IepBUYHAsl, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPyKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouosornyeckue kKaranuzaTopbl. CTpoeHue (epMmMeHTa: aKTUBHBIM IIEHTP,
cyOctparHas cnenuduuHoctb. Kodepmentsl. Burtamunbpl. Otinyust  (QepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aTOpPOB.

VYrneBoapl: MOHOCaxapuabl (IIFOKO3a, prud03a 1 1e30KCuprd03a), aArucaxapuiasl (caxaposa,
JaKTo3a) W TONMcaxapuibl (Kpaxmal, TJIMKOTeH, IeJTo03a). buonorndeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, Gochonunuabl, cTepounsl. [ uapoduIbHO-THAPOGHOOHBIS
cBoiicTBa. buonornyeckue ¢yHkimu aunuaoB. CpaBHEHUE YTIEBOJOB, OCTKOB U JHIHUIOB KaK
HWCTOYHHKOB YHEPTHUU.



Hyxneunoseie kucnorsl: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne m ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHN.

Hutonmoruss — Hayka o kierke. Knertounass Teopus — npuMep B3aUMOJCUCTBUSL HICH U
(hakTOB B HAYYHOM MO3HAHUU. MeTOIbI U3yUeHUS KICTKH.

KneTka kak menocTHas xwuBas cucreMa. OO0IIue NMpU3HAKU KIETOK: 3aMKHYTasi HapyKHas
MeMOpana, monekynbl JJHK kak reHeTndeckuii anmnapar, cuctemMa cUHTe3a Oelka.

Tumbl KJIETOK: dyKapuHOTHYECKas M mpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapruoTHIECKOM KieTku. Kinetounas crenka 6akrepuii. CTpoeHHE SyKapHOTHUECKOU KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIHHOM, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPBI KIIETOK — KJICTOYHAsl CTEHKA, TITMKOKAIHMKC, X (YHKITHH.
[Tnasmatuueckass MemOpaHa, e€ cBoiictBa W (QyHKIMU. lluTorurasma u €€ OpraHOUbI.
OnnomeM6Opannbie opranouas! kietku: JIIC, anmapat ['onbaxku, mu3ocomsel. [lonyaBTOHOMHBIE
OpraHOW/bl KJIETKH: MHUTOXOHJAPHUHU, TUTacTUIbl. [IpoucxokaeHne MUTOXOHAPUN W TUIACTHIL.
Bune nmnactun. HememOpanHbie opraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, LIEHTPUOIIH,
PECHUYKH, KI'YTUKH. DYHKIIMHU OPraHOUI0B KIIETKHU. BritoueHus.

SAnpo — perynaropHslil ieHTp kieTku. CTpoeHue sajpa: saepHas 000j0uKa, KaproIuia3ma,
XPOMATHH, JIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, k. Yorcon, ©.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOM  IPHUPOIE»,
«PacmnpeienieHne XUMUYECKHUX AJIEMEHTOB B JKUBOW TIPUPOIEY.

Tabmuubr 1 cxemsl: «lleprogmueckas TaOnMHMIA XUMHYECKHX AIIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIbI», «bruocunres Genkay, «CtpoeHue MoJeKkyibl 0enka», «CTpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHHne 3yKapHOTHYECKON
KIeTkn», «CTpoeHHe >XUBOTHOM KJIeTKn», «CTpoeHue pacTHTEIbHOW KieTkn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOoeHUE SApa KIETKU», « YTIIEBOABD, «JIUmHUIbD).

ObopynoBaHue: CBETOBOW MHKPOCKON, OOOpYZOBaHWE MIJIsi MPOBEACHUS HAOIIOIACHUH,
M3MEpEeHul, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCKHE PAdOThI:

JlabopaTopHass pabora Ne 1. «lM3ydyeHue KaTaaUTHYECKOW aKTHBHOCTH (pepMEeHTOB (Ha
NpuUMepe aMuia3bl WK KaTajiasbl)y.

JlaGopaTopHast padota Ne 2. «M3ydeHue CTpOeHHUS KJIETOK pPACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpernapaTax U X OMHCAHUEY.

Tema 4. 7KusHenes TeIbHOCTh KJIETKH.

O6meH BemiecTB, WiIM MeTaboim3M. Accumwianus —(TUTACTHYECKUN  OOMEH) |
JTUCCUMMIIALINS (HEpreTUYecKuii 0OMeH) — IBe CTOPOHBI €MHOTO Mpoliecca MeTtabonusma. Poib
3aKOHOB COXPAHEHMs BEILIECTB U SHEPTrUU B IOHUMAHUU MeTa0o0In3Ma.

Tumnbel oOMeHa BemiecTB: aBTOTPOQHBIA U TeTepoTpodHbd. Pons dhepMeHTOB B 0OMeHE
BEILIECTB U NMPEBPALIEHUU YHEPTUU B KIIETKE.

@otocunre3. CeroBas u TemHOBas a3l (orocunHTeza. Peakumu ¢doTocuHTe3A.
D¢ dexTuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A /IS )KU3HH Ha 3emiie. BimsiHue ycnoBuid
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.
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XeMocHuHTe3. XEeMOCHUHTE3UpYIole OakTepuu. 3HAUeHHE XEMOCHHTEe3a IS JKU3HU Ha
3emie.

DHepreTndeckuii  oOMEH B  KJIETKe. PacuieryieHHWe  BEIIeCTB, BBIACICHUE U
aKKyMYJIIPOBaHHE SHEPTUU B KIJIETKE. DTallbl SHEepreTndeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucinopoaHoe oOkuclieHHME, WIM KIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopunmpoBanue. DPPEKTUBHOCT IHEPTrETUISCKOr0 0OMEHa.

Peaknun matpuuHoro cuHTe3a. I'eHermueckas wuHpopmamus u JIHK. Peamuzamms
reHeTudeckoil nudopmaru B kieTke. ['eHeTHuecKkuii Ko M ero CBOWCTBa. TpaHCKpHUIIIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — Ouocunres 6enka. Jransl TpaHcasiuuu. KonupoBanue
aMUHOKHCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — BUpPYCH. Mcrtopust oTkpeitusi BupycoB (. W.
NBanoBckuii). OcOOEHHOCTH CTPOSHUS M KU3HEHHOTO ITMKJIa BUpycoB. bakrtepuodaru. bonesnun
pacTeHHi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBaEMbIe BUpycamMu. Bupyc nmMmyHoaeduimra yenoBeka

(BUY) - Bozoymurenr CIIM/la. OOpaTHast TpaHCKpHUIIMsA, peBEepTa3a W HWHTErpasa.
[Ipodunaktuka pacnpocTpaHEeHUS] BUPYCHBIX 3a00I€BaHUII.
JdemoncTpanum:

optpetsr: H. K. Konsnos, 1. Y. UBanosckuit, K. A. Tumupsizes.

Tabmuuer u  cxempl: «Tumbl  mutanus», «Mertaboauzm»,  «MHUTOXOHAPUSY,
«OHepreTudeckuii 0omMen», «Xiopormnact», «Dorocunte3», «Crpoenune IHK», «Ctpoenue u
¢byaknuonupoBanue  reHay, «CuHTes  Oenka», «l'eHermueckuit  kom», «Bupycem,
«baktepnoparm», «CtpoeHne wu ku3HeHHBId 1mka Bupyca CIIMJla, Oakrepuodaray,
«Pemmukanus [JHK».

O6opynoBanue: moaenu-amminkanuu «Y npoenne JJHK u tpanckpunmms», «buocunres
oenka», «CTpoeHHe KIETKWY, Moenb cTpykTypsl JTHK.

Tema S. PazMHoKeHHe U MHAMBU/IYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Kierounslii 1WKII, WIM >KU3HEHHBIM LMKN KieTkd. MuTepdaza m mwurtos. Ilpomeccsl,
nporekarmue B uHTepdaze. Pemnmukanus — peakuus marpuunoro cuare3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HAO0Op — KapHOTHUI. JUMJIOMAHBIA M TaIUIOWAHBIA XPOMOCOMHBIC
HaOopel. Xpomatusl. LluTonoruueckre OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wierkn — muto3. Cramuu murtosa. [lpomecchl, mpoucxoasume Ha pa3HbIX
CTaJusIX MUTO3a. buonornueckuii CMbICI MUTO3A.

[IporpamMmmupyemasi ru6€Ib KJIETKH — arorTo3.

@opMBl  pa3MHOXKEHHMS OpPraHM3MOB: Oecrmonoe W MoyioBoe. Buabl  Oecmornoro
pPa3MHOXXEHHUS: JIeJICHHE HAJIBOE, MOYKOBAaHUE OJHO- MU MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHuE,
BETre€TaTUBHOE pa3MHOXXEHHE. VICKyCCTBEHHOE KJIOHMPOBAaHWE OPTaHU3MOB, €T0 3HAUYCHUE IS
CEJICKIIHH.

[TonoBoe pa3zMHOXKEHUE, €T0 OTIHYHUS OT OECIOIOrO.

Meito3. Craguu menosza. IIpomeccel, mpoucxoadimue Ha ctagusix Mmeiosza. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. bruonornueckuii cMbICa 1 3HaYEHUE MENH03a.

I'ametorenes — mporecc 00pa3oBaHMsI MOJOBBIX KIETOK Y KHUBOTHBIX. [10JIOBBIC KeJe3bl:
CEMEHHUKU U sSMuHUKH. OOpa3oBaHME W Pa3BUTHE IOJIOBBIX KIETOK — rameT (CrepmaTo3ouf,
SMIIEKIeTKa) — crhepMaTtoreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOSHUS SHIEKIETOK U
criepmato3ouaoB. OmrogorBopenue. [laprenorenes.

NunuBuayanbHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (dMOpUOTEHE3).
Ortanbl SMOPUOHATBFHOTO PAa3BUTHS Yy TMO3BOHOYHBIX >KMBOTHBIX: IPOOJICHHE, TacTpyJsius,
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opra"oretnes. [ToctamOGpuonanbHoe pazButie. THUIBI TOCTIMOPHOHANIBHOIO PA3BUTHUA: HPIMOE,
HenpsMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pacreHnil. OHTOreHe3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH, CTauu
pa3BUTHS.

JdemoHncTpanum:

Tabnuuet u cxembl: «@OpPMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BererarnBHOe pa3MHOXKEHHE pacTeHUul», «JleneHue KIETKH
Oakrtepuii», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KiIeTouHbIN UKD,
«Permukanus JAHK», «Mwuto3», «Meito3», «Ilpsamoe u HenpsiMoe pa3Butue», «l'ameroreses y
MJIEKOIUTAIOIINX U YeJIOBEKa», « OCHOBHBIE CTaIUA OHTOT'€HE3aY.

O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrnepMaTo30uabl MIEKOMUTAIOLIETO»,
«Snneknerka Miekonuraromero», «KapuoknHe3 B KJIETKaX KOpeUIKa JIyKa», MarHWTHas
Mojenb-anmnkanus «Jlenenue kierkn», moaens JIHK, moaens Merada3HOl XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKHe padoThi:

JlaGopatopHas pabota Ne 3. «HabmiogeHne MuTO3a B KJIeTKaxX KOHUYMKA KOpEIKa JiyKa Ha
TFOTOBBIX MUKPOIIPEIIAPATaX».

JlaboparopHas pabora Ne 4. «V3yueHue CTpOEHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HaciieqacTBeHHOCTH M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropuss pasBuTus reHeTMku. Ponb muTonoruu u
SMOPHOJIOTMH B CTAHOBJICHUH T€HETUKU. Bkiiag poccuiickux u 3apy0exHbIX YUEHBIX B pa3BUTHE
reHeTHUKU. MeToapl TEeHEeTUKH (THUOPHUIOIOTUYECKUH, LHUTOTeHETHUYECKU, MOJIEKYISIPHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKHE MTOHATHS. ['eHeTn4ecKkass CUMBOJIMKA, UCTIOIb3yEMasl B
CXEMaxX CKpEIIMBaHHI.

3aKOHOMEPHOCTH  HAacleAOBaHUs  MPU3HAKOB, YycTaHoBIeHHble ['.  MeHngenem.
MonorubpuaHoe cKpeuBanue. 3aKoH eAMHO00pa3usi THOpUIOB nepBoro nokojenus. [Ipasuio
JOMUHUPOBAaHMS. 3aKOH pacllelUIeHus] Mpu3HaKkoB. ['mmore3a yucTtoThl ramer. IlomHoe u
HETIOJIHOE JOMUHUPOBAHUE.

JurubpugHoe  cKpemMBaHME. 3aKOH HE3aBUCUMOIO  HACJIEIOBaHUS  MPU3HAKOB.
[uToreHeTnyeckre OCHOBBI TUTHOPUIHOTO CKpEIIMBaHMS. AHAJIU3UPYIOIIEee CKpelIMBaHHE.
Hcnonp30BaHne aHATM3UPYIOIIET0 CKPEIMBAaHU [Tl ONPE/IeTICHUs] TEHOTUIIA OCOOH.

CuemnnieHHoe HacieqoBaHue mpu3HakoB. PabGora T. Moprana no CUEMIEHHOMY
HaclieZJ0BaHUIO reHoB. HapylieHue crenyieHrsi TeHOB B pe3yJbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPUS HACIEICTBEHHOCTH. [ €eHeTUUEeCKHE KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeeneHne moyia. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
l'omorameTHele M rereporameTHble OpraHu3Mbl. HacienoBaHue NpHU3HAKOB, CLEIJICHHBIX C
IIOJIOM.

N3meHunBOCTh. Bribl ”3MEHUNMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHas1. Poib cpesbl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHUKAa MOAM(PUKALMOHHOM H3MEHUYMBOCTH.
BapuauunonHslil psan v BapuanuoHHas kpusas. Hopma peakuuum npusnaka. KonmuyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOopMa peakuuu. CBoicTBa MOIU(UKAIIMOHHOW H3MEHYUBOCTH.

HacnenctBenHas, Wiy TeéHOTUIIMYECKAs,, ©3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTb.
Meiio3 © TOJIOBOM Tpolecc — OCHOBAa KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMOHHAS
M3MEeHYUBOCTh. Kiaccudukanuss MyTauuid: TeHHbIE, XPOMOCOMHBIE, reHOMHble. YacToTa u



MPUYKHBI MyTanuil. MyTareHuble (akTopbl. 3aKOH FOMOJIOTMYECKHX PSAOB B HACJIEICTBEHHOM
n3MenunBocty H. . BaBuiosa.

BuesinepHast Hacn€1CTBEHHOCTh U U3MEHUYMBOCTb.

I'enetuka uyenoseka. Kapuorunm uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKa:
TeHeIOTUYeCKUH, OJIM3HEIOBBIM, IUTOTCHETUYECKUH, OHOXUMHUYECKUH, MOJIEKYJISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIpe/IeJICHUEe TEHOTHUIA: TIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ nomoulpto [IIIP-ananusza. HacnencrBennsie 3a0osieBaHus
YyenoBeka: TreHHble Ooyie3HH, OOJIE3HM C  HACJIEACTBEHHOW IPEIpacloiIOKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHUBHble MyTanuu. CTBOJOBBIE KIIETKU.
[IpuHUIMIIBI 3710pOBOTO 00pa3a KU3HHU, TUATHOCTUKU, MPO(YUIAKTUKUA U JICUCHUS TeHETHYECKHX
Oone3Hell. MeauKo-reHETUUECKOe KOHCYJIbTUPOBAaHUE. 3HAUYE€HHWE MEIULMHCKONM TE€HETHKU B
MPeIOTBPALLEHUH U JICYEHUN TeHEeTHYECKIX 3a00JIeBaHUN YeTIOBeKa.

JdemMoncTpanuu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuier 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €T0 IIUTOICHETHYECKash OCHOBAY,
«3aKOH pacHIeIJIeHUs] M €ro I[MTOreHeTHYeCcKas OCHOBa», «3aKOH YHUCTOThl TameTy,
«urubpunnoe ckpeuBanue», «lLluTomornyeckue OCHOBBI AUTMOPUTHOTO CKPEIIWBAHUAY,
«Merio3», «B3aumoaeincTBrie amielbHbIX I'€HOB», «'€HeTHnuecKkne KapThl paCTEHUM, KUBOTHBIX
U 4YelloBeKay, «l'eHeTnka Mmoia», «3aKOHOMEPHOCTH HACIEJOBaHUs, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl dYernoBeka M IKUBOTHBIX», «Buael wu3mMeHUHBOCTHY, «MoaudukannoHHas
U3MEHUUBOCTH», «HacnenoBanue pesyc-gpakropa», «['eHeTuka rpynn KpoBu», «MyTalliOHHas
W3MEHYUBOCTBY.

Ob6opynoBanue: Monenu-ammukanuu «MoHoruOpuaHoe ckpemmBanue», «HenomHoe
JOMHUHUpOBaHME», «Jlurnbpuanoe ckpemmBaHue», «llepekpéct XpoMocom», MHKPOCKON U
MuKpornpenapar «Jlpo3zoduia» (Hopma, MyTauuu (GopMbl KpbUIbEB U OKpPACKU Tena), repdapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTHYecKHe padoThIi:

JlaboparopHas padota Ne 5. «M3y4yeHue pe3ynbTaToB MOHOTHOPUIHOTO U AUTUOPUIHOTO
CKPELMBAHUSA y JPO30(HIIBI HAa TOTOBBIX MUKpOIpenapaTaxy.

JlabopaTtopHnast pabota Ne 6. «3yuenne MmoaudukanMOHHON N3MEHUYNBOCTH, TTIOCTPOCHUE
BApUALIMOHHOTO Psifia ¥ BApUALIMOHHON KPUBOI.

Jlaboparopnass pabora Ne 7. «AnHamu3 wMyTauuid y JApo30QMIbl Ha TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuyeckas padota Ne 2. «CocTaBieHue U aHaJIU3 POIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBbBI O0HOTEXHOJIOTHM.

Cenekuus Kak HayKa W MpoIecc. 3apoxIeHUE CeNeKIun U aoMectukanusd. Yuenue H. U.
BaBunoBa o mEHTpax MNPOUCXOXKICHHS M MHOTrooOpasusi KyJbTYPHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOIBI CENeKIMU. MaccoBbIi U WHANBUAYATbHBI OTOOPHI B CENEKIIUU
pactenuii u )kuBOTHBIX. OLleHKa dKcTephepa. bIM3kopoacTBEHHOE CKPEUIMBAHNE — HHOPHIMHT.
Uucrtas nunua. CKpelmMBaHWE YHCTBHIX JIMHWK. ['erepo3uc, WM TUOpUIHAs —CuHja.
Heponcteennoe ckpemmBanne — ayrOpuauHr. Otnan€éHHas ruOpuguzanus U e€ yCIeXH.
HckyccTBEHHBI MyTareHe3 W MOJYy4YEHUE MOJUIUIOMA0B. J{OCTHIKEHUSI CENEKLMH PACTECHHI,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHosoruss kak oTpaciab NPOU3BOACTBA. ['€HHAs HHXKEHepus. ITalbl CO3JaHUS
pexomOunantHoi JIHK u TpancreHubix opranusmoB. Kierounas wumxenepus. Kietounsle
KyJbTypbl. MUKPOKJIOHAJILHOE pa3MHOKEHHE pacTeHunidl. KiloHupoBaHue BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mnpobiemer. MO —
TeHEeTHYECKU MOIU(MUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. IBaHoB.

Tabmuier U cxeMbl: kapra «LIeHTpBl MPOWCXOXKIEHUS W MHOTO00pa3us KyJIbTYPHBIX
pactenuit», «Ilopoasl moMamHUX KUBOTHBIXY», «CopTa KyJBTYPHBIX pacTeHun», «OTmanéHHas
rubpunm3anus», «Paborbl akamemuka M. @. HWsanoBay, «llomummonaus», «OOBEKTHI
ouorexnonorun», «Kinetounsle KyiabTyphl U KiIOHHpOBaHHEY», «KOHCTpyupoBaHHEe U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJOB U KOPHETUIOAOB NUKHX (OPM U KYIBTYPHBIX COPTOB
pacrtenuii, repOapuit «CeabCKOX035HCTBEHHBIE PACTCHHUS.

JlaGopaTopHble U NpaKkTHYecKHe padoThi:

Oxckypcusi «OCHOBHBIE METO/Abl M JAOCTUXKEHHUSI CENEKLUMU PACTEHUM U >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TJIEMEHHYIO0 (epMy, COPTOUCIIBITATENIBHBIA YYacTOK, B TETUIMYHOE
XO035IUCTBO, Ta0OPATOPHUIO arpOYHHUBEPCUTETA WIIH HAYUYHOTO ILICHTPA)».

11 KJIACC

Tema 1. DBosnronHOHHAsA OHOJIOTHS.

IIpennocelnky BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. DBOJIIOLMOHHAA TEOpHUs U €€
MecTO B Onosioruu. BiustHue 3BOTIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CunerenbctBa 3Bomonuu. [lageoHTosiornyeckue: MOCIEAOBATEIbHOCTh MOSIBICHUS
BUJIOB B NAJICOHTOJIOTMYECKOH JIETOIUCH, IIepexoaHble (hopMbl. bruoreorpapuueckue: cxoacTBo
u paznuuue GpayH 1 (GI0p MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U paziuuus SMOPHOHOB DPAa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTWYHBIE, PYIMMEHTapHBIE OpTraHbl,
aTaBU3MBl. MOJIEKYJIIPHO-OMOXUMHUECKUE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META00JINYECKUX MTyTel Y BCEX OPraHU3MOB.

OpomonmonHasgs teopusa Y. JlapBuna. Ilpeanocbulk BO3HMKHOBEHMS J1apBHHU3MA.
JIBuwkymye Ccuwibl 3BOJIOLUMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECYpCOB, HeOoNpelenéHHas HW3MEHYUMBOCTb, OoOpb0a 3a CyILIECTBOBAHME,
€CTECTBEHHBIH 0TOOP).

Cunretnueckas Teopust 3Bosonuu (CTO) u e€ 0OCHOBHBIE MOJI0KEHHUS.

Muxposonronus. [Tonmynsanus kak eIuHULIA BUA U 3BOJIOLUY.

JBwxyue cuibl ((hakTophl) IBOJIONUKM BUAOB B NpHpoje. MyTallMOHHBIN mpoluecc U
KOMOMHATHBHas W3MEHYMBOCTb. [lomynsAnuoHHble BOJMHBI U Apedd reHoB. W3omauus wu
MUTpaLys.

EctectBeHHbIll 0TOOp — HampaBisioUMil ¢akrtop sBoyoLMU. POPMBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONMH. [Ipumeps! npucnocoOneHnit
y Opranu3mMoB. ApoMOp(}O3bI U HINOAATITAIIHH.

Bun u Bupmoo6paszoBanue. Kpurepum Buga. OcHOBHbIE (QOpMBI BHI000pa3oBaHUS:
reorpapuueckoe, IKOJIOrHUECKOE.
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MakposBomtonus. PopMbl 3BOSIOLUM: (pueTHdecKas, AUBEPreHTHAs, KOHBEPIE€HTHas,
napasuienbHas. HeoOpaTuMocTs 3BOMIONNY.

[TpoucxoxneHune oT HECIeIUATN3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromast
crienuanu3anys. ATanTuBHas paguaiys.
JdemoncTpanum:

[oprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepuos.

Tabmuubt u cxemsl: «Pa3BuTue oOpraHmueckoro wmupa Ha 3emie», «3apoablln
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYyIIECTBOBaHHUEY,
«EctecTBeHHBI  0TOOpP», «MHOrooOpasue COpTOB pacTeHui», «MHOrooopasue IMopos
YKUBOTHBIX, «ITomynsauuny, «MyTannonHas U3MEHYHUBOCTDY, «ApoMop(o3b1»,
«nnoanantanumn», «OO0mmas aereHepanus», «J[Bwkymme cuibl sBoonun», «Kapra-cxema
Mmapupyta mytemectsust Y. lapBuna», «bopbba 3a cymiectBoBanue», «IIpucrnocobieHHOCTD
opranusmMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHUEY.

O6opynoBaHHe: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op TUIO0B U
ceMsiH, KoJuteKius «lIpuMepsl 3alUTHRIX MPUCTIOCOOJICHUH Y JKUBOTHBIX», MO/IeNb « OCHOBHBIE
HaIlpaBJICHUS BOJIIOLIUNY», 00bEMHAs MOJieNb « CTpOEHHE TOJI0BHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KoyuleKIus «DOpPMBI COXPAaHHOCTH HMCKOMAeMbIX
JKUBOTHBIX U PAaCTeHMI», Moneib ammumkanusa «llepekpéct XpoMocomM», BIayKHBIE Iperaparsl
«Pa3Butue Hacekomoro», «Pa3BuTHe nArymkw», Mukpornpenapar «Jpozodunay (HOpMma,
MyTauu (GOPMBI KPHUTHEB H OKPACKH Tela).

JlabopaTopHble U NpaKkTHYeCKHE PAdOThHI:

JlaboparopHas pabota Ne 1. «CpaBHeHHE BUJOB 110 MOP(HOIOTUYECKOMY KPUTEPUIOY.

JlaGopatopnass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu €€
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HU HA 3emule.

JloHay4HbIE TIPEICTaBICHUS O 3apPOXKACHUU *KU3HU. HaydHble TUNOTE3bl BOZHUKHOBEHHUS
KU3HM Ha 3emJyie: a0MoreHe3 M IMaHCTepMus. XUMHYECKas HBONIONUA. AOHOTEHHBIN CHUHTE3
OpPraHWYECKHX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYECKOU 3Bomronnu. HavanbHble stansl Ononorudeckoi spomtonuu. ['unoreza PHK-mupa.
®opmHupoBaHUE MEMOPAHHBIX CTPYKTYpP U BOSHHKHOBEHHE MPOTOKJICTKHU. [IepBble KIETKH U UX
sBoIrOLMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPraHU3MOB.

PasButne xu3HM Ha 3emsie mo dpam U nepuopam. Kartapxeill. Apxeiickas u
nporepo3oiickas 3pbl. [lameosolickas spa w e€¢ mepuoabl: KeMOPUWCKUH, OPIOBHKCKHM,
CUJIypUNCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3o30iickas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa v € nepuo/ibl: MajeoreHOBbIMA, HEOT€HOBBIN, AaHTPOIIOT€HOBBIIA.

XapakTepuCTUKa KJIMMaTa M TIe0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEILHOTO M JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUM W >KUBOTHBIX. [losBiieHwme,
pacuBET U BBIMUPAHUE TPYII )KUBBIX OPTraHU3MOB.

CucreMa opraHMYeCKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHbBIE CUCTEMATHUECKUE
TPYIIIBI OPraHU3MOB.

OBonronus 4enoBeka. AHTpomosnoruss Kak Hayka. Pa3BuThe mnpeicTaBieHHN O
MIPOMCXOXKACHUN YeloBeKa. MeTo/ibl u3yueHus: antpornorene3a. CxoacTBa U pa3inyus 4eaoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHHUE YEIOBEKA.

11



JBwxymme cuibl  ((akTopbl) aHTpororenesa. HacnencTBeHHas W3MEHYMBOCTh U
ecTecTBeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYIUil TPyla, MBIIICHHE,
pedb.

OCHOBHBIE CTaJIMM W BETBHU SBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YUenoBEeK yMelbli,
UYenosek mnpsmoxonsmuii, YemoBek HeaHaepranbckui, YemnosBexk pasymubld. Haxonku
HCKOIIAEMBIX OCTAaTKOB, BPEMsI CYIIECTBOBAHHS, O0JIACTh PACIIPOCTPAHEHHS, 0OBEM T'OJIOBHOTO
Mo3ra, 00pa3 *KHU3HU, OPYIusl.

UYenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BPOMECOUAHAS (E€BpasmiicKasi), HErpo-
aBcTpajionHas  (PKBaTOpHaJbHAsA), MOHTOJIOMAHAas  (a3MaTCKO-aMepuKaHcKas).  YepTsl
MPUCTIOCOOJIEHHOCTH TPEJICTABUTENICH YEIOBEYECKUX pac K YCJIOBHSIM CYLIECTBOBaHHUS.
EnuncrBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpauum:

IToptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. lapBus.

Tabmuip! u cxembl: «Bo3uukHoBeHUe COHEYHOU cUCTEMBbl», «Pa3BuTHE OpraHU4YecKoro
mupa», «PactutenpHas kieTka», <« KuBoTHas kieTka», «lIpokapuoTrnueckass KieTkay,
«CoBpeMeHHasl CUCTEMa OpPraHW4ecKoro Mupa», «CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHMS
YeJloBeKa M 4YeJ0BEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJIOTMYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YesoBeKa», «JlpeBHeilmme mrogu», «JpeBHue mogm», «llepsbie
COBpPEMEHHBIE JTI01», «HenoBeuecKue paco».

Ob6opynoBanue: wmymsku — «I[Ipoucxoxaenne uyemoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTpOIa, HeaHJepTalblia, KPOMAaHBOHIIA), CICHKH WIM U300paKeHUsS KaMEHHBIX OpYyAHi
MEepBOOBITHOTO YeJIOBEKAa (KaMHHU-YOIIEPhI, pyOuia, ckpedia), TeOXpOHOIOrnYecKas Tadiuiia,
KoJuieKuus «@OpMbI COXPAaHHOCTH UCKOIIAEMBIX KUBOTHBIX U PACTCHUID.

JlabopaTopHbIe U IpaKTHYeCKHe padoThI:

[Tpaktnaeckas padora Ne 1. «/3yueHue HCKOMMAEMbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIUSAX .

OKcKypeust «9BOJIIOLUSA OPraHUYECKOr0 MHpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WM
KpaeBeaUYeCKui My3ei).

Tema 3. Opranusmbl 4 OKpY:Kaomias cpeaa.

Okojorusi Kak Hayka. 3aJaud M pa3fesibl dKOJOIMH. MeToabl 3KOJOTMYECKHX
HcCIeq0BaHUI. JKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOMTaHHS ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYyILIHAs,  IOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Oxonorudeckue ¢akropbl. Knaccudukaius skonoruueckux (pakTopo: abHOTHUECKHE,
OMOTHYECKHUE U aHTPOIIOTreHHbIE. [lelicTBUE SKOIOTHYeCKHX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotnyeckue  (QaxkTophpl:  CBET, TEMIlepaTypa, BIaXKHOCTb. DOTONEPHUOIU3M.
[IpucnocoOneHust OpraHu3MoB K JeicTBHIO abuoTHYeCcKuX (aKTOpoB. buomornyeckue puTMbl.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHMA:  KOHKYpPEHIIMSA,
XMILHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koonepaius, MyTyaJilu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaxJeOHUYECTBO). AMEHCaNIM3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aUMOJICHCTBUH JIJIs1 CYLIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapAKTEPUCTHKU MOnyJanuu. OCHOBHBIE TIOKA3aTeNd TOIYJIALMH:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKJIa€MOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTH MOIYJISILUY U €€ peryJsuusl.

JdemoncTpauum:

[optpetsl: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.
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Tabnuupl u cxemsl: kapra «IIpupoausie 30HbI 3emun», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Doronepuoansm», «llomynsauum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISLUN
uHOpy30pun-Tyhenbkm», «Ilumessie menm.

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

JIaGopatopHas padota Ne 3. «Moposnornyeckrie 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
0oOUTaAHUSN.

JIaGopatopHas pabota Ne 4. « BiusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaxtuyeckas padota Ne 2. «IToacy€r MIOTHOCTH MOMYJISAIMNA Pa3HBIX BUAOB PACTCHHUI».

Tema 4. CooO1mecTBa U 3K0JI0rH4eCKHEe CUCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CrTpykTypsl — OuoleHo3a:  BHJOBasi,
MIPOCTPAHCTBEHHAs, Tpopudeckas (nuuiesas). Bunpi-nomunanTsl. CBs3u B OMOLIEHO3E.

DKoJIoTHYeCcKrue cHucTeMbl (dKocucteMbl). [loHsTHE 00 3KOCHMCTEME M OHOTEOICHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTHl, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopoT BemecTB M IMOTOK SHEPrUM B HKocUcTeMe. Tpoduueckue (NMUIIEBHIE) YPOBHU
skocuctembl. [lumeBble nenu U cetd. OCHOBHbIE IIOKa3aTeNd 3KOCUCTEMBI: OHoMacca,
OPOAYKLMS. DKOJOIMYECKHE NUPAMUAbL MPOAYKIUH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, CAaMOpEryJsiius, pazpurue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. DKOCHCTEMBI 03€p M pEeK. ODKOCHUCTEMa XBOMHOIO WIIU
LIMPOKOJINCTBEHHOTO JIECA.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOoIKocucTeMbl. buonornyeckoe u
X035 CTBEHHOE 3HAUYE€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak pakTop ycToWdMBOCTH dKocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3eMiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa OHOChEpHI.
XKusoe BemectBo u ero QyHkuumu. OcoOeHHOCTH OMochepbl Kak TI00aTbHONW 3KOCHUCTEMBI.
JlunaMmuueckoe paBHOBeCHE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB M OMOT€OXMMHUYECKHE IMKIIBI 3JEMEHTOB (yriepoja, aszoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE W3MeHeHUs B Onochepe. ['modanbHbIe
9KOJIOTUYECKHE TIPOOITIEMBI.

CocymecTBoBaHuE MPUPOBI U yenoBeuecTBa. CoxpaHeHHe OMOpa3sHOOOpa3Hs KaKk OCHOBA
ycroitunBoctd 6uochepsl. OCHOBA pallMOHATIBHOTO YIPABICHUS MPUPOAHBIMU PECypcaMH U HX
HCI0JIb30BaHue. JloCTHKEeHUsI OMOJIOTUU U OXpaHa MPUPOIbL.

JdemoncTpanum:

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

Tabnuuel u cxemsl: «Ilumessie nenu», «brnomnenos: cocraB u crpykrypa», «lIpupogHsie
coobmectBa», «llemn mnuraHus», «OKoJOrMuUeckas mnupaMmuaa», «buocdepa u yenoBex»,
«DKOoCcHUCTeMa IIUPOKOJIUCTBEHHOTO Jiecay, «ODKOCHCTEeMa XBOHHOro eca», «buorenos
BoloéMa», «ArpoueHos», «lIpumepHble aHTPONOreHHbIE BO3ACHCTBUS Ha IPUPOAYY,
«BaxHeilme MCTOYHMKM 3arpsa3HEHUs BO3JyXa M TIPYHTOBBIX Boa», «llouBa — BaxkHeilmmas
cocrasisomas ouochepsn», «DakTopsl Aerpaganuy Moy, «IlapHUKOBBINA d3PderT», «DaKkTOpHI
paanoaKkTUBHOTO 3arpsizHeHus ouochepr», «Obmas ctpykrypa 6nochepr», «Pacnpocrpanenue
KHU3HH B Ouocdepey, «O30HOBBIN dKpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepe,
«KpyroBopot azora B mpupoae».

Ob6opynoBaHue: MO/IeJIb-aNIINKaLHs «Tunuunsle OMOLICHO3bD», repOapuii
«PactutenbHble  coolmiecTBa», Koiekuuu — «buonenos», «Bpenurtenu — BaxHEHIIMX
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CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TIepOapuM ¥ KOJUIEKIMM pacTeHUl U HKUBOTHBIX,
MIPUHAUIEKAILUE K Pa3HBIM 3KOJIOIMYECKUM rpymnam ogHoro Buaa, KpacHas kaura Poccuiickoit
®denepanuu, U300paKEHUS] OXPaHAEMbIX BUJIOB PACTEHUI U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMDLI 110 BHOJIOTMN HA
BFA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBIuMBarOTCA TpeOOBaHUS K pE3yJbTaTaM OCBOCHHUS
00y4JarIIUMHUCS TIPOrpaMM CPeTHETO 00IIero 00pa3oBaHus: JIUYHOCTHBIM, METAMIPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType AMUHOCTHBIX pPE3yJIbTaTOB OCBOCHUA Mpenmera «buoiorusy BbleICHBI
CIElyIOIIME  COCTABJIAIOIIME: OCO3HAaHHME OOYYalOIIMMUCA  POCCUMCKOW  Tpa)K1aHCKOU
WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPEICIICHHUIO,
HaJIWM4Me MOTHBAIMM K OOy4YeHHUI0 OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPCHHHUX
yOXXICHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U MCTOPUUYECKUX TPATUIUN Pa3BUTHUS
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, MPHUCYHIUMHU  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HAIWYME HKOJOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTD LIETTU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUSA mpeameTa «bHoJorus» HOCTHUraloTcs B €IUHCTBE
y4eOHON M BOCHHUTATEIBHON ACATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCHHUCKUMHU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSATHIMHA B
oOmIecTBe TpaBHJIAaMU W HOPMaMHd TOBEJACHHS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPAa3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3WIUU JIMYHOCTH, MATPUOTH3MA,
YBOXEHHUS K 3aKOHY M TMPABOMOPSAKY, YEIOBEKY TpyJAa W CTaplieMy IMOKOJICHHIO, B3aMMHOTO
YBaXEHUS, OEpeKHOro  OTHOWIEHHWS K  KyJbTYPpHOMY  HACIEOUI0 W TPAJAUIHUSAM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit denepaiiviv, IpUpoJIe U OKPYKaAIOIIEH cpeie.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS YUeOHOTO mpeaMeTa «bruonorusy» MOKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCSl PYKOBOACTBOBATHCA CHOPMHPOBAHHON BHYTpPEHHEH
MO3HUIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHCHTAIMA, TTO3UTHUBHBIX BHYTPEHHHUX
yOXJIeHHI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOrOo  0OIIecTBa,
pacmupeHne KU3HEHHOTO OMbITa M OIbITa ACATEIHPHOCTH B MPOIECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCTIUTATEIHHOMN JAESITETFHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS :

c(hOpMUPOBAHHOCTh T'PAKIAHCKOW TMO3HMIMM  OOYydYaroIIerocs Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJICHa POCCHIICKOTO OOIIECTBA;

OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YBa)XCHHE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JNEATEIHHOCTHU MPHU CO3/IaHUU YICOHBIX MPOECKTOB,
penieHnr yueOHbIX 1 MTO3HABATEIIBHBIX 3a1a4, BHITTOJIHEHHUH OUOJIOTHIECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO MO0 OTHOIICHHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YyMEHHE YYHTBIBATh B CBOMX JCHCTBHUAX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIeH ¢ pa3HBIMU yOEXKICHUSMHU, KyJIbTyPHBIMHA [IEHHOCTSMH U COIUATBHBIM
MOJIOXKCHHUEM;
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FOTOBHOCTh K COTPYJIHHYECTBY B IIPOIECCE COBMECTHOIO BBIIOJHEHHUS YUeOHBIX,
MO3HABATEJIBHBIX U MCCIEAOBATEIIbCKUX 3a/1ad, YBAXKUTEJIBHOTO OTHOIICHHS K MHEHHIO
OIIOHEHTOB IIPU 00CYkIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOI0 COJIEPIKAHNUS;

FOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPMOTHYECKOIr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON MAEHTUIHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonuHON, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBOI A3BIK U KYJBTYPY, MPOILJIOE U HACTOAIIEE MHOIOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHONIICHWE K NPHUPOJHOMY HACIACAWI0 W TAMSATHUKAM TIPUPOJIHI,
JOCTH>KEeHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCUMCKHUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJI0TUY, TOHUMAaHMsI 3HAUeHHs OMOJIOTHH B MTO3HAHWHU 3aKOHOB MPUPOIBL, B KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIECTBA;

uzeitHas yoexx1I€HHOCTh, TOTOBHOCTb K CITY>KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cynb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOT0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATH CUTYAIlUI0 U MPUHUMATh OCO3HAHHBIE PEICHUsS, OPUCHTUPYCH
Ha MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3JAaHMIO CEMbHM Ha OCHOBE
OCO3HAHHOT'O MPUHATHSA LIEHHOCTEW CEMENHOM >KM3HU B COOTBETCTBUU C TPAJULIUSIMHU HAapOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIUTAHUS

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3CHCTBUS KUBOM MPUPOBI U €€ IICHHOCTH;

TFOTOBHOCTh K CAMOBBIPQXEHUIO B PAa3HBIX BUAAX HCKYCCTBAa, CTPEMIJICHHE MPOSBIAThH
KadecTBa TBOPUYECKOU JTMUHOCTH;

5) ¢usuuyeckoro BocnUTaHHWs, (POPMHUPOBAHUA  KYJbTYPbl 30POBbA H
IMOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMaHKE U pealn3anus 30pOBOro u 0e30macHoro odpasa Ku3HU (30POBOE MUTAHHE,
coOIoicHHe TUTUEHHUYECKHUX MPaBWJI U HOPM, COQIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryisipHas (¢u3MUYeCKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 37]0POBBIO;

MOHMMAaHWE LEHHOCTH TMpPaBWJI WHAMBUAYAJIbHOIO U KOJJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsAX, YTPOXKAIOIIUX 3/IOPOBBIO U JKU3HU JIIOCH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJICHUS AIKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TpynoBOro BoCIUTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10I00ue;

TOTOBHOCTb K aKTUBHOM AESATEIBHOCTH TEXHOJIOTMUECKON U COLMATIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBINOJHATH  TaKyro
JeATEIIbHOCTD;
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UHTEpEeC K Pa3jIn4yHbIM cdepam NpodecCHOHAIBHOW NesATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyayIei npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30OBaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEU
KU3HHU;

7) IKOJIOrN4eCKOr0 BOCIIMTAHMSA

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK MCTOYHHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CyILIECTBOBAHHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIBTYphl: HMPUOOpETEHHE OIbITa IJIAaHUPOBAHUS
MIOCTYIIKOB M OLEHKH UX BO3MOXHBIX IMOCJIEICTBUMN AJI OKPYXKAIOIIEeH Cpeibl;

0CO3HaHME ITI00AIBHOrO XapaKTepa SKOJIOrHYeCKUX MPOOJIeM U IMyTel UX peleHus;

CIIOCOOHOCTH UCHOJIB30BaTh NpUOOpETacMble MPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHUS
IPU pEUIeHUU MpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAONOIB30BAHUEM (COONIIOCHHE
IIpaBWJI TIOBEJIEHUS B NPUPOJIE, HAIPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE IEHCTBUH, NMPUHOCALIMX Bpel OKpYyXarollell MpUpoaHOH cpene,
YMEHHE MPOTHO3MPOBATH HEOJIArONPHUATHBIE HKOJOTHYECKHUE MOCIECACTBHS MPeIIPUHUMAEMbIX
JEMCTBUM U NPEAOTBPAILATh UX;

HaJIMYME PAa3BUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOM KyJbTYphl, OIbITa
NEATENBHOCTH  DKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMMHU B
[I03HABATENbHOM, KOMMYHUKAaTUBHOM M COLIMAIBHOM IpakTHKEe, FOTOBHOCTH K Y4YacTHIO B
MIPAKTUYECKON AESITEIbHOCTH IKOJIOTMUECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAyKM W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOIO Ha JHajore KyJbTyp,
CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHHE S3bIKOBOW U YNTATEIbCKON KYJIBTYPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX1y JIFOIbMH U TIO3HAHUSI MUPA;

MMOHMMAaHME creun(UK OUOJIOTUM KaK HAayKH, OCO3HaHMsS €€ poiau B (OPMHUPOBAHUU
palMOHAIBFHOIO HAYYHOTO MBIIUICHHS, CO3[JaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY KarolLleM
MHpE KaK O €AMHCTBE MpUPOAIbI, 4YeJoBEeKa M oOOIIecTBa, B IMO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEN U peIIeHUH IIPOoOJIeM COXPAHEHUS IPUPOJIHOTO PABHOBECHS,

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTUU JUII COBPEMEHHOW LMBUIM3ALMU: 0OECTICUeHUs
HOBOT'O YPOBHSI Pa3BUTHUSl MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA ITyTeH BbIXOJa U3 INI00ATBHBIX
HKOJIOTUYECKUX Tpo0IeM 1 0OecrieueHus Iepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIIOJIb30BAaHHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUM B LESAX MOBBIMIEHUS OOIIeH
KYJbTYpbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTAaBHOM YacTH (DYyHKIIMOHAJILHOU
IPaMOTHOCTH 00ydYaromuxcsi, GoOpMUPYEMOM MPU U3YUCHUU OMOJIOTUH;

NIOHMMAHHUE CYIIHOCTH METOAOB II03HAHUS, HCIOJIb3yEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTM HCIIONIb30BaTh IIOJy4YyaeMble 3HAHUS JJs aHajdu3a M OOBSCHEHMs SIBJICHUUN
OKpY’KalOIIero MHUpa M NPOUCXOIAIIMX B HEM HM3MEHEHUH, YMEHHE JeJaTb OOOCHOBaHHBIE
3aKJIIOYEHHsS Ha OCHOBE HAyyHBIX (D)AaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 MOJIY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS ISl PEIICHUs
po6JIeM B peasibHBIX KU3HEHHBIX CUTYalLUsX;
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OCO3HAaHUE IICHHOCTH HAayYHOH IEATENLHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOCKTHYIO H
HUCCIICAOBATCIBLCKYTO ACATCIbHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPA30BAHUIO M CaMOOOpPa30BaHHIO, K
aKTMBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHMH 10 OHOJOTMHM B COOTBETCTBUH C >KU3HCHHBIMH
NOTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3yIbTaThl OCBOECHHUS yueOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCA  MEXKAMCUUILTUHAPHBIE
(MexXIIpeIMETHbIE) 001IIEHAYyYHbIE TOHSITHS, OTPaXkarolIe IeJOCTHOCTh HAYYHOM KapTUHBI MUpa
U crenu@uKy MeTO0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIUs,
SBJICHHE, IPOIECC, CUCTeMa, HAYYHbBIM (aKT, NMPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefloBaHue, HAOIIOIeHHE, U3MEpEHHe, SKCIEPUMEHT M APYTuX), YHUBEpCaJIbHbIE
yueOHble JIeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHHUKATUBHBIC, PETYJIATUBHBIC), 00eCIeUunBaIOIINe
(¢hopMupoBaHue (QYHKIMOHAIBHON I'PaMOTHOCTH M COLMAJIIBHOM KOMIIETEHLIMH 00YyYarouuxcs,
CIOCOOHOCTh o0yuarommuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpCAJbHble y4yeOHbIE ICWCTBUS B IO3HABATEIBHOM U
COLIMAJIBHON ITPAKTHKE.

MertamnpeIMeTHbIE pe3yJIbTaThl OCBOCHMs MPOTPaMMBbl CpeIHEro oOuiero odpa3zoBaHUs
JTOJIKHBI OTPaXKaTh:

OBi1ageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMM 1eHCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE TeCTBHS:

CaMOCTOSITENIbHO (POPMYIIMpOBaTh U aKTyalUM3UpOBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOCHUM 3HAHUKW MNPUEMBI JIOTMYECKOrO MBIIUIEHUS (aHaIM3a,
CHHTE3a, CpPABHEHHSA, KIACCU(PHUKAIMHA, OOOOIIECHUs), pPaCKPhIBATh CMBICT OHOJIOTHYECKUX
MOHATUH (BBIIENATh UX XapaKTepHblE MPU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMU MOHITUSAMN);

ONpEAENATh LENU JEATENbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUM MX JOCTUKECHMS,
COOTHOCHUTB PE3YJIbTaThl AESITEIbHOCTHU C IIOCTaBICHHBIMH LIETSMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TOHATHUSA AN O0bACHEHHs (AKTOB U SIBICHUM KUBOMH
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXAEHUs (MHIYyKTHBHbIE, JAEIyKTHBHBIE, IO AaHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEYUS B PAacCCMaTPUBAEMBIX SIBICHHAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

IIPUMEHSTh CXEMHO-MOJEIbHBIE CPEICTBA IS NMPEICTABICHUS CYLIECTBEHHBIX CBS3EH U
OTHOILICHUH B M3Y4a€MBIX OHMOJIOTMYECKUX OOBEKTax, a TaKKe MPOTUBOPEUU PAa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAJIN3a UMEIOILUXCS MaTePUAIbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLIEHUBATh PUCKU MOCIIEICTBUN ACSITEIBHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTYy B YCIOBUSX PEAJbHOIO, BHUPTYaJIbHOTO H
KOMOMHUPOBaHHOT'O B3aUMOJECHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NP PEIIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATENbCKHE IEHCTBHUS:
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BJa/IeTh HAaBBIKAMH y4eOHO-UCCIIEOBATEIBLCKON U MPOCKTHOU /1€ATEeIbHOCTH, HAaBbIKAMU
paspenieHus npodieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/OB
pEIICHHS MTPAKTUICCKUX 33a9, TPUMECHEHHUIO PA3IMYHbBIX METOJIOB IIO3HAHUS;

WCIIOJIb30BaTh PAa3jMyYHbIe BHbI ACSITENBHOCTH IO IOJYYEHHIO HOBOTO 3HAaHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0O M MPUMEHEHUIO B y4E€OHBIX CUTYaIUSX, B TOM YHCJE TpHU
CO3aHHUU YYCOHBIX M COITMATBHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAACTh HAYYHOW TEPMUHOJIIOTHEH, KIIOUEBbIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3a7a4l B 0Opa30BATEIIbLHOW AESITEIBPHOCTH M
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH  IPUYUHHO-CIICACTBCHHBIE CBS3M M aKTyaJIM3UpOBaTh 3aj7ady, BBIIBUTATH
runore’y e€ peuieHusl, HaxXxOAUTh AapryMEHThl [JIs JO0Ka3aTelbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aQHAIM3UPOBATh TOJYYCHHBIE B XOJAC pEHICHHS 3a7add  Pe3yJbTaThl, KPUTHYECKU
OILICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh IIEJICHANIPABICHHBIN IMOMCK IEPeHOca CPEICTB M CHOCOOOB NEHCTBUS B
npoeccuOHANBHYIO CPENy;

yMETh TMEPEHOCHTh 3HAaHWs B TMO3HABATEIbHYID M  MPAKTUYECKYH0  0O0JacTH
KHU3HECSATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIBUTATh HOBBIC WJCH, MPEJIararb OPUTHHAIBHBIC TOIXOABl WM PEIICHUS, CTABHUTH
po0GJIeMbl U 3a/1a4H, TOMYCKAOIIKE albTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(pOpMamumu (TeKcTe y4eOHOro mocoows,
HAy4YHO-TIONYJISIPHON JUTEepaType, OMONIOrMYECKUX CIOBApsSIX U CIIPaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHANM3UPOBATh WH(POPMAIUIO Pa3IUYHBIX BUIAOB U (opm
MIPEICTABIICHUSI, KPUTHICCKH OIEHUBATH €€ TOCTOBEPHOCTh M HEIPOTUBOPEUYHUBOCTE;

(dbopMynupoBaTh 3ampoCchl U TMPUMEHSTH pa3IUYHbIle METOAbl MpPHU TOUCKE U O0TOOope
Ouosoruveckoi nHGOpMaIUU, HEOOXOIUMOH JIJIS BBITOJIHEHUS YUeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCHOJB30BaHUS MHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHHS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TIPEICTABICHHUS OWOJOTHICCKOU
nH(popMmanuu (CXeMbl, TpapuKH, TUArpPaMMBbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

WCIIONIb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CpeACTBa MpH paboTe ¢ OMOIOruYecKou
nH(pOpMaNUel: MPUMEHATh XHUMHUYECKHe, (PU3MUSCKHEe W MATeMaTUYCCKUEC 3HAKH M CHMBOJIBI,
¢dbopmMynbl, a00peBHATYypy, HOMEHKIATypy, HCHOJIb30BaTh M MPEoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIaJIeTh HABbIKAMU pAClO3HABaHUS U 3alMThl HUHOpManuu, HWHGOPMALUOHHON
0€30MacHOCTH TUYHOCTH.

OByajeHne YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

1) o0menne:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCEX cepax >KU3HH, aKTUBHO y4aCTBOBATh B JHUAJIOTE
WM JUCKYCCHH IO CYIIECTBY OOCYXmTaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BHICKA3HIBATH
CYXKICHHUS] OTHOCUTENIbHO BBIMOJIHEHUS TpeyiaracMoil 3aJaud, Yy4YWThIBATb HMHTEPECHl H
COTJIACOBAaHHOCTh MO3UIUI APYTUX YYACTHUKOB AUAIIOTA UIH TUCKYCCHH);
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pacrno3HaBaTh HeBepOaJlbHble CpEACTBA OOLICHMS, NOHUMATh 3HAYEHUE COLMAJIBHBIX
3HAKOB, NPEANOCHUIOK BOBHUKHOBEHUSI KOHPJIMKTHBIX CUTYallud, yMETh CMAT4aTh KOH(PIUKTHI U
BECTU NIEPETOBOPHL;

BJIaJIeTh PA3JIMYHBIMU CIOCOOAMM OOIIEHHMS U B3aMMOAEHUCTBUS, NOHUMATh HAMEPEHUs
JPYTUX JIOAEH, MPOSIBIISATh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(hopMyIHPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB.

2) COBMeCTHasl 1eATeIbHOCTh:

MIOHUMAaTh M MCII0JIb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHIUBHyaJbHONH pabOThl MpU
pemeHnn OGMOIOruYecKor MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYTITOBBIX
(hopm B3anMOICUCTBHSI IPU PEIICHUH YU4eOHOM 3a1a4H;

BbIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBHHA € yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXKJ10T0 4jieHa KOJUIEKTHUBA;

IIPUHUMATh LEIH COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBAaTH M KOOPIWHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHMIO: COCTABILATH IUIAH JEWUCTBUH, PACHpPENesIATh POJIH C Yy4YETOM
MHEHUH YYaCTHHKOB, 00CYKJ1aTh pe3yJbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOI0 YYaCTHUKA KOMaHJbl B OOLIUI pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIE INPOEKTHI, OLICHMBATh WICH C MO3UIHMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh IO3UTUBHOE CTPATETUYECKOE IIOBEJECHUWE B pPAa3jIMYHBIX CHUTYyalUsX,
IIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBepPCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU:

1) camoopranu3amnms:

UCIOJb30BaTh OMOJOrMYECKUE 3HAHUS [UIS BBIABICHHS HPOOJEM U HX pELICHHUA B
KM3HEHHBIX M YUE€OHBIX CUTYalHX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LI€JIeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IIOCTYIIKAX IO OTHOLIEHWIO K JKUBOM NIPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKpYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATENIbHYIO AESITEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJayll B O0Opa30BaTENbHOM JESATEIBHOCTH U
KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIBHO COCTABJIATH IJIaH PELICHUs MPOOJIEMBI C YUETOM MMEIOLIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupATh paMK1 y4eOHOTro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBATh (POPMUPOBAHMIO M MPOSIBICHUIO MIMPOKOM 3pyIUIIMH B PA3HBIX 00JacTAX
3HAHMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIBHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISM;
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BJIaJIeTh HaBbIKAMU [103HABATEJIbHON pe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
Y MBICJIMTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI pedieKcun
JUTSL OLIGHKU CUTYAaIlud, BHIOOPa BEPHOTO PEIICHHS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKECHHUIO;

IIPUHUMATb MOTUBBI U ApT'yMEHTBI IPYTUX IIPU aHAIIU3€E PE3YJIbTaTOB JACATEIBHOCTH;

3) npuHsATHE CeOs1 U IPYTHUX:

IIPUHUMATD ce0sl, HOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATb MOTUBBI U ApTyMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB JIEATEIBHOCTH;

IIPU3HABAThH CBOE MPABO U MPaABO JPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH IPYTOr0O YeI0BeKa.

INPEIMETHBIE PE3YJIBTATHI

[IpenmeTtHble pe3ynbTaThl ocBoeHHs nporpaMMmbl COO no Guonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue A yuyeOHoro npenmera «buonorusy HayyHble 3HAHHS, YMEHUS U
crocoObl JEHCTBUM MO OCBOCHMIO, WMHTEpPHpPETAlMd U NpeoOpa3OBaHUIO 3HAHUM, BHJIbI
JESTENBHOCTH MO TOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHHMIO 3HAHWNA B Pa3jIMYHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEalIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHBIX C Ouomyorueir. B
MIporpaMMe MpeMeTHbIE Pe3yIbTaThl IPEICTAaBICHBI IO FoJjaM 00yUYeHusl.

[IpenmeTHbie pe3yabTaThl OCBOECHHs yueOHOro mnpeamera «buonorus» 6 10 knacce
JTOJIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MecTe W POJM OMOJIOTHM B CUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUpa U
Hay4YHOT'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUMCKUX U 3apyO0ekKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosoruy, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIICHUS )KU3HEHHBIX 3a/1aY;

YMEHHE PacKpbIBaTh COJIEpKaHHE OMOJIOTMYECKHX TEPMHHOB M MOHATUM: JKU3Hb, KJIETKA,
opraHus3M, Metabonmm3M (0OMEH BEHIECTB M NPEBpallleHHEe dSHEPruM), TOMEeocTa3s
(camoperynauus), ypOBHEBas OpraHM3alMs JKUBBIX  CHCTEM, CaMOBOCIPOU3BEIICHUE
(penpoyKius), HaCJlIeICTBEHHOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE;

yMEHHE H3JaraTb OUOJOrMYEecKHe TEeOpuu (KJIETOYHas, XPOMOCOMHAasi, MYTallMOHHAs,
LIEHTpalbHas JorMa MOJEeKyIspHoi Ouonoruu), 3akonsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (o eHTpax MHOT000pa3us ¥ MPOUCXOKACHUS KyJIbTYpHBIX pacTteHuii H. 1.
BasuiioBa), onpenensaTs rpaHUlbl KX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHE BIIa/IeTh METOJaMH HAY4YHOTO IMO3HAHUS B OMOJIOTMHU: HAOJIOJCHHE M OIMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHu3alus M MPOBEICHHE OMOJIOTHMYECKOTO
SKCHEPUMEHTA, BBIIBM)KCHUE TUIIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE NOJTYUYECHHBIX PE3yJbTaTOB, HCIIOJBb30BAHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/Ibl HA OCHOBAaHUU MOJTYUYEHHbBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYLIECTBEHHbIE NPU3HAKKM BUPYCOB, KIETOK MPOKAPUOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHH3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
MIPEBPALLEHUS] SHEPTUU B KJE€TKe, (POTOCHHTE3a, IUIACTUYECKOTO0 M IHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMSI, PA3MHOXKECHMS, NHAUBUAYAIbHOIO Pa3BUTHUSA
opraHu3ma (OHTOTEHE3);

yMEHHE NPUMEHAThH MOJTYYCHHbIC 3HAHUA JIJI1 OOBSICHEHUS OMOJIOTMYECKUX MPOIECCOB U
SBJICHUM, JJI1 IPUHATHS MIPAKTUYECKUX PEIICHUH B MOBCEAHEBHOM XKHU3HU C IENIbI0 00eCTIeUeHHs

0€30MacHOCTH CBOEro 3J0pOBbS U 370POBbsSI OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
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IrpaMOTHOTO TOBEACHHUS B OKpYy)KaloIIed MPUPOAHON cpele, MOHMMaHue HeOoOXOIUMOCTH
WCIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOW OMOJOrMM M OMOTEXHOJIOTHUH JJIsl palMoOHaIbHOIO
MIPUPOIONIOIB30BAHUS;

yMEHHE pellaTh 3JIEMEHTapHble TIe€HETHMYECKHE 3aJaud Ha MOHO- M JUTHOpHIIHOE
CKpeIMBaHKE, CIIETICHHOE HACJIeIOBaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpELIMBAHUS
JUISL TIpEe/iCKa3aHus HacJeI0BaHUs IPU3HAKOB Y OpPraHU3MOB;

yMEHHE BBINOJIHATh JabOpaTopHble M MpaKTHYecKue padoThl, cOOMOAaTh MpaBuia MpU
pabote ¢ yueOHBIM 1 Jab0paTOPHBIM 000pyI0OBaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HH(OOPMAIHIO OHOIOTHIECKOTO
coJlep>KaHus, BKIIIOUYAIOIIYIO TICEBJOHAYYHbIE 3HAHHUS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOi MH(OpMAINK, HAYYHO-TIOMYJISIPHBIE MaTEpUabl), STHYECKUE ACTIEKThI COBPEMEHHBIX
HccieIoBaHui B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC NHCBMEHHBIE M YCTHBIE COOOLIeHHs, 00001mas
OMOJOrMYecKyl0 HMH(POpPMALMI0O M3 HECKOJBKUX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MTOHSATUHHBIN anmapaT OWOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHMA Yy4eOHoro mnpenmera «buomorus» 6 11 knacce
JTOJIKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJM OMOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIa/Ie POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uosiornu, (pyHKIIMOHAIBHONW I'PaMOTHOCTH YeNIOBEKa [l PelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBAaTh COIep)KaHNEe OMOJIOTHYECKUX TEPMUHOB U TIOHSATHI: BHI, TIOMYJISIIIHSA,
reHoGOHI, DSBOJIONMS, JBIKYIIHE CHIbI ((DaKTOpBI) SBOJIOIHMH, TMPUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHHE, HSKOJOTHYECKHE (DAKTOpBL, OSKOCHCTEMa, MPOIYLEHTHI,
KOHCYMEHTBHI, PeIyIIeHTHI, IIeTIN ITUTAaHMsI, YKOJIOTHIECKast TIpamMua, OMoreoreHos3, onocdepa;

yMEeHHe H3j1araTh Ouonoruueckue Teopuu (dBomronuoHHas teopus Y. JlapsuHna,
CHUHTETHYECKasi TEOPHsl HIBOJIIOINH ), 3aKOHbBI U 3aKOHOMEPHOCTH (3apobiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u myTeil ssomronuu A. H. CeseproBa, yueHus o
o6uoctepe B. U. BepHaackoro), onpenensTh FpaHULIbl UX TPUMEHUMOCTHU K KUBBIM CHCTEMaM;

YMEHHE BJaJ€Th METOJaMHU HAay4HOTO MO3HAHUS B OMOJOTMU: HAOIIOACHHE U ONMCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEJCHHE OHOJIOrHYECKOro
HKCHEPUMEHTA, BBIIBM)KEHUE THUIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXIy HCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TIONYYEHHBIX DPE3yJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX ITOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JIEIaTh BHIBObI HA OCHOBAHUU MOJIYUYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIICTATH CYLIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJIOrMYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOIr€OLEHO30B U HIKOCHUCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUZ000pa30BaHusl, MPUCTIOCOOIEHHOCTH OPraHU3MOB, JACHCTBUS HKOJOTHMUECKUX (DaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B DKOCHCTEMAaX, aHTPOIOIeHHbIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOT€OXMMHUYECKHX LHUKIOB B
ounocdepe;

yMEHHE NPUMEHAThH MOJTyYSHHbIE 3HAHUS JJIs1 0OBSICHEHUS OMOJIOTMYECKUX MPOIECCOB U
SIBIICHUM, JJI1 IPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM XKHU3HH C IENIbI0 00eCTIeUeHHs
0€30MacHOCTH CBOEro 3J0pOBbS U 370POBbsl OKPY)KAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IrPaMOTHOTO TOBEACHHUS B OKpYy)Kalollel MPUPOAHON cpele, MOHMMaHHE HEOOXOIUMOCTH
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WCIIOJIb30BaHUS JOCTHXKEHUI COBpPEMEHHOM Ouoaorun TUTSE palMOHAIIBHOTO
MIPUPOIONIONB30BAHUS;

YMEHHE peliaTh 3JICMEHTApHBIC OWOJOTUYECKHE 3a7add, COCTaBIATh CXEMBI IEepeHOca
BEIIECTB U SHEPTUU B IKOocUCTEeMax (LM MUTAHU);

yYMEHHE BBIMOJHATh Ja00OpaToOpHbIE U MpaKTHUeCKue padoThl, COOMIOAATh MpaBuia MpU
pabote ¢ yueOHbIM U J1a00PaTOPHBIM 000PYJOBaHHUEM;

yMEHHE KPUTHUYECKH OILICHHBAaTh M HWHTEPIPETHPOBATh HMH(GOPMALMIO OHOJIOTHYECKOTO
COJIep KaHUs, BKIIIOUYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOW WH(pOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TJIO0ATbHBIC
JKOJIOTHYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOLICHHIO K HUM COOCTBEHHYIO
MTO3UITHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIC COOOIICHHS, 00001Ias
Ouojornveckyro HWHGOPMALMI0O M3 HECKOIbKUX HMCTOYHHMKOB, TpPaMOTHO HCIIOJIB30BaTh
MOHATUMHBIN annapaT OUOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo 4yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Kontpoabubie | IIpakTnuyeckue
NMPOorpamMMbIl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubnunorexa [IOK
L bronorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHu3alus 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
4 KuzHenesaTeIbHOCTh KISTKU 6 bubnmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOkeHne 1 MTHANBUAYAJbHOE Pa3BUTHE 5 1 bubmorexa [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTE U N3MEHUYNBOCTD 8 15 but6mmoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
8 PeszepBHOe Bpemst 1 bubnmorexa LOK
https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 0 4
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11 KIIACC

KoJsmuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB U TeM (uu¢posbie)
Ne i/mt Kourpoabubie | IlpakTHyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubnunorexa [IOK
1 2BomooHHas GHonorns 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubmuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opra"u3Mbl 1 OKpyKaromias cpeaa 5 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01miecTBa 1 SKOJIOTHYECKHE CUCTEMBI 9 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 55
[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u np.; [lox penakiueit
[Taceunuka B.B. Akunonepnoe o6mectBo «M3natensctBo «IIpocBemenue»
* buonorus, 11 kmacce/ [Naceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [Tox penaxiueit

[Taceunuka B.B. Akunonepnoe o6mectBo «M3natensctBo «IIpocBemenue»

METOJUYECKUE MATEPHUAJIBI JIUISA YYUTEJIA
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