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IHOACHUTEJBbHAA 3AIINCKA

[Tpu pa3zpaboTke mporpamMmbl MO OMONOTMH TEOPETUYECKYI) OCHOBY JJIsl OMpPEICICHUS
MOJIXO0A0B K (OPMHUPOBAHHIO COJEpXKaHHUA y4eOHOro mpeamera «BHONOTHA» COCTaBHIIH:
koHuenryansHbeie nonoxkeHus GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COACp)KaHMUs,
pe3ynbTaToB OOydYeHHss U TPeOOBaHUN K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHUS 00
o0IIMX HENsIX U MPUHIUINAX, XapaKTePHU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro
obmrero oopasoBanus B Poccuiickoit deneparyu, a Takxe MOJIOKEHHS 0 crienupuKe OUOJIOTHH,
e€ 3HAYCHWM B TIO3HAHWH JXUBOW IMPHPOJIBI M OOCCIICUYCHUM CYIISCTBOBAHHUS YEIOBEUYCCKOTO
obmiectBa. CoracHO Ha3BaHHBIM ITOJIOKCHHSIM, OIPEICTICHBI OCHOBHBIC (DYHKIIMU MPOTPAMMBI
1o 6Monoruu u €€ CTpyKTypa.

[Mporpamma mo GuoIOTHH JAET MPEICTABICHHE O IeNsX, 00 00IIel cTpaTeruu 00ydeHHUs,
BOCIIUTAaHUST ¥ Pa3BUTHS OOYyYAIOMIMXCS CpeAcTBaMu ydeOHoro mpenmera «buomorus»,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJACP)KaHUE, €ro CTPYKTYpPY, paclpeaeiieHue o
paszenaM M TeMaM, PEKOMEHIYeMYIO IMOCJIEeIOBATEIIbHOCTh M3YyUeHUs] yu4eOHOro marepuania ¢
y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTeIBLHOTO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YJaOIIIXCSI.

B mporpamMve 10 OHWOJOTMH TAaKKE€ YYHUTHIBAIOTCSA TPEOOBAHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M TPEJAMETHBIM pe3ylibTaTaM OOydeHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATEIHHON IEATEIHLHOCTH/yU4eOHBIX ACHUCTBHI 00y4JaIONUXCS IO
OCBOCHHIO COJIEPIKaHHSI OMOJIOTHYECKOT0 00pa30BaHMUs.

B mporpamme mo 6uonioruu (10-11 xmaccel, 6a30BbIl ypOBEHB) peayM30BaH MPUHITUI
MPEEMCTBCHHOCTH B M3YYCHHH OWOJIOTHH, Oiaromaps dYeMmMy B HEW NpocMaTpuBaeTCs
HAIpPaBJIICHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUSA, I[IEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM o00Opa3e >KH3HH W OEpeKHBIM OTHOIICHHEM K OKpPY)KaIoIIeH
npupogHoi cpene. [losToMy Hapsay ¢ W3ydeHHEM OOMICOMOIOTMYECKHX TEOpPHH, a TaKkKe
3HAHWW O CTPOSHUU KHUBBIX CUCTEM PA3HOTO PaHra U CYNHOCTH OCHOBHBIX IMPOTEKAIONINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJOTHH YACIEHO BHUMAaHHE HCIOIH30BAHUIO MOTYyYECHHBIX
3HAHUI B IOBCEHEBHOM JKU3HU IS PEIICHUSI TIPUKITATHBIX 3a/1a4, B TOM YHCJIE: MPO(QHUIaKTHKH
HACJICZICTBEHHBIX ~ 3a00JIEBaHUI  YEJIOBEKa, MEAMKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHMS,
00OCHOBaHHS KOJOTHUYECKH IeJIECO00pPa3HOTO MOBEACHUS B OKpYIKAIOIMIeH MPHUPOIHON cpene,
aHaIM3a BIMSHHUS XO3SMCTBEHHOW MEATEIHHOCTH YEIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHUS K MPUKIATHOW HAIMPABICHHOCTH y4eOHOTO
npeameTa «bUoNOT s MPOJUKTOBAHO HEOOXOAUMOCTHIO OOCCIICYCHHUST YCIOBUM JIJISI PEIICHHUSI
OJTHOW M3 aKTyaJIbHBIX 33/1a4 IIKOJBHOTO OMOJIOTHYECKOro 00pa3oBaHusl, KOTOpas Mperoiaraet
dbopMupoBaHHE y OOYYAIOIIMXCS CIIOCOOHOCTH aJanTHUPOBATHCS K W3MEHEHHUSM JTMHAMUYIHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MHUPA.

buonorus Ha ypoBHe cpemHero oOImiero oOpa3oBaHHs 3aHUMaeT BakHoe Mmecto. OHa
obecrnieunBaeT (HopMUpOBaHHE y OOYYAIONMIMXCS TPEACTABICHUNW O HAYyYHOM KapTHHE MUDa,
pacumpsieT 1 00001IaeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIMUNTEIBHBIX MPU3HAKAX — YPOBHEBOU
OpraHM3alliil W OHBOJIONHU, CO3MaET YCJIOBHUSA [UIS: TMO3HAHUS 3aKOHOB JKHUBOU MPHUPOIBI,
dbopmupoBanus (YHKIIMOHATBLHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO W Oe3omacHoro obpasa
KHM3HH, YKOJIOTHYECKOTO MBIIUICHUS, [IGHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHue OWOJIOTHS WMEET TaKXKe JUJI PEHICHHS BOCIHMTATEIBHBIX U
Pa3BUBAIOIIMX 3a/la4 CPEAHEro o0Imero o0pa3oBaHus, conuanu3anun odydaronmxcs. Mzyuenue
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Oouoaorun o0ecrieynBaeT YCIOBHS IS dbopmupoBanus MHTEJJIEKTyaJbHBIX,
KOMMYHUKAITMOHHBIX U WH(GOPMAIIMOHHBIX HABBIKOB, ICTETHYECKON KYJIBTYpHI, CIIOCOOCTBYET
WHTErpalui OMOJIOTUUECKUX 3HAHUW C MPECTaBICHUAMH U3 JIPYTrUX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUHU U Teorpaduu. HasBaHHbIC MONOXKEHUS O IPeHA3HAYCHUH Y4eOHOTO
npenmera «buoNOrHsS» COCTaBUIM OCHOBY [UIsl OIpeneNieHHs TMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEPKAHUS, MTPEJICTABICHHOIO B IPOrpaMMe 1o OUOJIOTHH.

OT160p comepkanusi yuebHoro npeameta «buonorus» Ha 6a30BOM YPOBHE OCYILECTBIEH
C TIO3HMLIUH KyIbTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM 00y4aromuecs J0KHBI
OCBOUTH 3HAHMS M YMEHHsI, 3HAUMMBbIE ISl (POPMUPOBAHUS OOIIEH KYIbTYpHI, ONPEACIISIONIne
aJIeKBaTHOE IIOBEJICHHE 4YeJOBEKa B OKpYXKalolleil MpupoaHOIl cpene, BocTpeOOBaHHBIE B
TTOBCETHEBHON JKU3HU U TMPaKTUUeCKou nestenbHocTH. Oco00e MECTO B 9TOM CHCTEME 3HAHMMA
3aHMMAIOT d3JIEMEHTHl COJIEPXKaHHSA, KOTOpbIE CIyXaT OCHOBOW g  (HOpPMHUPOBAHHSA
MPEACTaBICHUNH O COBPEMEHHOM €CTECTBEHHO-HayYHOM KapTUHE MHpPa U LIEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOUINX I'yMaHU3AIMHU OMOJIOTHYECKOTO0 00pa30BaHusl.

CTpyKTypHpOBaHHE coOJIepKaHHUS Y4eOHOro Marepuajiia B Mporpamme Mo OHOJOTHH
OCYILIECTBIICHO C YY4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUHA 00 OTIIMYHUTENBHBIX 0COOEHHOCTSIX
KUBOW TPUPOJABL, O €€ YpPOBHEBOM OpraHuM3aldd U 3BOJIOLMH. B COOTBETCTBMM C 3THUM B
CTPYKType yueOHOro npeamera «bHONOTHS» BBIACICHBI CIASAYIONINE COJEpKaTeIbHbIC JTUHUU:
«buonorus xak Hayka. MeTonbl Hay4HOro no3HaHus», «Kiertka kak Ouosornyeckas cCucTeMay,
«Opranusm kak Ouosornueckas cucrema», «CuctemMa ¥ MHOroodpasue OpraHM4ecKOro MUpay,
«IBOJIOIHS KUBOU TIPUPOIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3yueHus yueOHoro mpeametra «buomorus» Ha 0a30BOM YpOBHE — OBIAJCHHE
OOy4aroIMMUCS 3HAaHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIHHOW OpraHU3alMil >KUBBIX CHCTEM
pa3HOTO paHra v NpuoOpeTeHHe YMEHUI HUCIOJIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JIEUCTBUH B
OTHOUIEHUU 00BEKTOB JKUBOU MPUPOJIBI M PEIICHUS PA3JIMYHBIX KU3HEHHBIX MPOOIIEM.

Joctmxenne 1uenn u3ydeHus: ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
00eCrieuynBaeTCsl PELICHUEM CIIeIYIOINX 3a/1a4:

OCBOEHHE OOYy4alOUIMMHCS CHUCTEMbl 3HAHUH O OWOJIOTMYECKHUX TEOpHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3axX, MpaBWJIaX, CIYXKAIIMX OCHOBOW IIsi (pOPMUpPOBaHUS
MIPE/ICTABIEHUII O ECTECTBEHHO-HAYYHOW KapTHHE MMpa, O METOJaXx HAy4dHOI'o IO3HaHWS,
CTPOCHUH, MHOTOOOpa3sUM M OCOOCHHOCTSX MHUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHHU3aIlNH,
BBIIAIOIINUXCS] OTKPHITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OUOJIOTHH;

dbopMupoBaHre y O0y4aroUIMXCsS MO3HABATENIbHBIX, MHTEUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN B IMPOLIECCE aHAIM3a JJaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJISOB,
UJel ¥ OJIX0/I0B K M3YUEHHUIO )KUBBIX CUCTEM PA3HOT'0 YPOBHS OpPTraHU3aLIUY;

CTaHOBJIEHHE Yy oOydyarommxcs oOmeld KynbTypbl, (GYHKIMOHAJIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLEHUBATH SIBJICHUS OKPYKAIOLIET0 MUpa UBOW MPUPOIBI HA
OCHOBAHHWH 3HAHWM U OTBITA, TTOJIYYCHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHE y OOYy4alONIMXCS YMEHUW WIUTIOCTPUPOBATH 3HAYCHHE OMOJOTHYECKUX
3HAHUN B MPAKTHUECKOM JEATEIbHOCTH 4YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIULMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHiA;

BOCIHUTAaHUE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HAHMSI YEJIOBEKOM >KUBOM MPUPOIBL,
HE00X0IMMOCTH OEpEKHOTO OTHOUIEHMSI K HEM, COOJIIOIEHNS STUUECKUX HOPM IIPU MPOBEACHUU
OMOJIOTMYECKUX UCCICAOBAHMIA;



OCO3HAHKE IIEHHOCTH OMOJIOTMYECKMX 3HAHWI /ISl TOBBIMICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, 111 (POPMHUPOBAHUS HAYYHOTO MHUPOBO33PCHHUS;

MPUMEHECHUE TPHOOPETEHHBIX 3HAHUN M YMEHUH B TOBCEIHEBHOW JKU3HU JUISl OIEHKU
MOCIIEJICTBUI CBOEH NEATeTbHOCTH 1O OTHOIICHHIO K OKpYXalomieil cpene, COOCTBEHHOMY
3II0pOBBI0, 000OCHOBAHKE U COOJIOACHNUE MEp MPO(PHUIAKTHKH 3a00JICBAaHHIA.

B cucteme cpeagnero ob6mero oopazoBanus «buonorusy», n3ydaemas Ha 6a30BOM YPOBHE,
SBJIIETCS 00S3aTeIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B COCTaB TMPEAMETHON 00JacTh
«EcTecTBEeHHO-HAyYHBIC TIPEIMETHIY.

Jnst n3yuenusi Ouonoruu Ha 6a30BOM YpPOBHE CpeHEro o0iiero oopa3oBaHUsl OTBOJUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 gac B Heeno).
COJAEPXAHUE OBYUYEHUSA

10 KJIACC

Tema 1. buoJsiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMHU, TEXHUUYECKUMHU U IPYTHMHU
€CTECTBEHHBIMH HaykaMu, (uiocoduei, STHKOH, 3CTeTUKOH W mpaBoM. Posb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHON Hay4HOH KapTHUHBI MUpa. CucTemMa GMOJOrMYECKUX HAYK.

MeTo/1p1 MO3HAHUS )KUBOM MPUPOIBI (HAOIII0IeHNE, SKCTIEPUMEHT, OITUCaHe, U3MEpPEeHHeE,
KJ1accu(UKaIys, MOJEIUPOBAHNE, CTATUCTUIECKAst 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

Hoptpertst: Y. lapBun, I'. Mennens, H. K. Koabuos, J{x. Yorcon u @. Kpuxk.

Tabnuiel U cxembl: «MeTo/ bl TO3HAHUS )KUBON TMPUPOJIBD).

JlaGopaTopHble U NpaKTHYecKHe padoThl:

[Ipaktnueckass pabGota Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOAOB IMpPU HU3YUEHHUH
OMOJIOTUYECKHX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U HX OPraHU3ALMSA.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeAMeT H3ydeHus Ouojoruu. OTIMYHe >KUBBIX
CUCTEM OT HEOPTAaHUYECKOU ITPUPOJIBI.

CpoiicTBa OunocucteM U HUX pa3HooOpa3ue. YpPOBHM OpraHu3allud OHOCHCTEM:
MOJIEKYJAPHbIA,  KJIETOYHBINA,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYISAIUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOreoleHOTHYECKHIT), OrOoC(hepHBIH.

JleMoHCTpanum:

Tabauubl 1 cxeMbl: KOCHOBHbIE NPU3HAKU SKU3HNW», «YPOBHU OpraHU3alUH KUBOMH
HIPUPOIBD».

O6opynosanue: Moaenb Moekyibl JJHK.

Tema 3. XuMuUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XuMu4eckuil  cocTtaB  KJIETKH.  XUMHUYECKHE  DIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpO3JIeMeHThI. Bosia 1 MUHepaibHbIC BEIIECTBA.

OyHKIMKA BOJBI U MUHEpaAJIbHBIX BellecTB B KieTke. [lommep:kaHue OCMOTHYECKOTO
OanaHca.



benxu. Coctas u crpoeHue 0enkoB. AMUHOKHCIOTEI — MOHOMEPHI OesikoB. He3ameHnmble
W 3aMEHHUMbBIE AMHHOKHCJIOTH. AMHHOKHCJIOTHBIH COCTaB. YPOBHH CTPYKTYPBhl OCIKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAsl, TPETHYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue QyHKINHN OEIKOB.

depmeHTsl — Onosornueckue karanuzatopsl. CTpoeHue (epMmeHTa: aKTHUBHBIM LEHTP,
cyocrpatnas crnemmduuHocth. Kodepmentsl. Burtammupl. Otimuus — pepMeHTOB  OT
HEOpPraHMYECKHUX KaTalIu3aTOpOB.

VYrneBoasl: MoHOcaxapuzbl (TJIOKO3a, pubo3a u  Ae30KcupuOo03a), JAucaxapuibl
(caxapo3a, J1akTO3a) W IoOJMcaxapuibl (Kpaxmai, TJHMKOIeH, Iejultoio3a). buonorndeckue
(yHKIIMH YTIIEBOJIOB.

Jlununer:  Tpuraunepuasl, QGocoaunuabl, crepouabl. [uapo@uIbHO-TUAPOPOOHBIE
cBoiicTBa. buonormueckue ¢pynkuuu munuaoB. CpaBHEHHE YIIIEBOIOB, OEITKOB M JUMHIOB Kak
HCTOYHUKOB YHEPIUHU.

Hyxneunnoseie kucnotel: JIHK u PHK. Hykieotnapsl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkumn JJHK. Crpoenme m ¢ynkumm PHK. Buger PHK. AT®: ctpoenue u
GbyHKINH.

[Mutonorus — Hayka o kieTke. KieTtouHas Teopusi — nmpumep B3aMMOICHCTBUS UIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUs KIIETKH.

Knerka xak nenoctHas xuBast cucrema. OOmiye Mpu3HaKK KJIETOK: 3aMKHYTasi Hapy>KHas
MeMOpana, mosnekyinsl JIHK kak renernueckuil anmnapar, cuctema CUHTE3a OeJika.

Tumbl KJIETOK: SyKapuoTHdeckas W npokapuorndeckas. OCOOSHHOCTH CTPOCHHUS
npokapuoTudeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapUOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIHHOM, )KUBOTHON U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIMKC, UX (DYHKIHH.
[Tnasmatuueckas memOpana, e€ cBoictBa W (yHKiuu. lluromnmazmMa u e€ OpraHoMBIL.
OnnomemOpannsie opranousl kinetku: IIIC, anmapart ['onbaku, 1mzocoMsl. [lomyaBToHOMHBIE
OpraHoufbl KJIETKU: MHUTOXOHApUH, IIacTHibl. IIpomcxoxkneHne MHUTOXOHIAPUA U IUIACTHI.
Buas! nmnactun. HememOpaHHbIe OpraHOUIbI KJIETKH: pUOOCOMBI, KI€TOYHBIN LIEHTP, IEHTPHOIH,
PECHUUKH, KI'yTUKU. DyHKIIMN OPraHOUAOB KIIEeTKU. BkitoueHus.

Anpo — perynsaTopHslii HeHTp KieTkU. CTpoeHue apa: aiepHas 000J0UKa, KapuoIiazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BEIIEeCTB B KJIETKE.

JdemoHcTpanuu:

[optpertsl: A. Jlesenryk, P.T'yk, T.IlIBanu, M. [lnetinen, P. Bupxos, Hx. Yorcon,
@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Jlnarpammel: «PacripesienieHne  XMMHMYECKMX 3JIEMEHTOB B HEXHBOM  NPHUPOJE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIE».

Tabmunel u cxemsl: «Ilepuoauyeckas Tabiuna XUMHYECKUX 3JIEMEHTOB», «CTpoeHue

MOJIEKYJIBI BOAB», «bruocuntes Oenka», «CTpoeHne MosieKyinsl Oenkay, «CTtpoeHue GpepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Crpoenune monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHHMEe pacTUTEIbHOW KIETKW», «CTpoeHune
MMPOKAPUOTUUECKON KIETKN», «CTpOCHHE Sapa KICTKUY», «YTIEBOIAI, «JIumumb.
OO06opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYJOBaHUE [JIsi MPOBEIACHUS HAOIIOJECHUH,

U3MEpEeHUH, IKCIEPUMEHTOB, MHUKPOIIPENapaTbl PacTUTEIbHBIX, KHUBOTHBIX M OaKTepHAJIbHBIX
KIIETOK.



JlaGopaTopHble H NpaKTHYecKHe padoThl:

JlaGoparopnas pabora Ne 1. «M3yueHne KaTaauTHYECKON aKTUBHOCTH (DEpMEHTOB (Ha
MIpUMeEpEe aMUIIa3bl WM KaTajaasbl)».

Jlaboparopnass pabora Ne 2. «M3ydeHue CTpPOEHHUS KIETOK pPAaCTEHUM, >KUBOTHBIX H
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENnapaTax U X OMUCAHUEY.

Tema 4. ’KusHeaesITeIbHOCTh KJIETKH.

OOmen BemiecTB, WIH MeTa0omu3M. AccuMuisius (IUIACTHYECKUA OOMEH) W
TUCCUMUIIALINS (PHEpreTHYecKuil 00OMEeH) — IBE€ CTOPOHBI €IMHOTO Ipolecca Metadonusma. Ponb
3aKOHOB COXPAaHEHMsI BEILIECTB M SHEPTUU B IOHUMaHUU MeTadoInu3Ma.

Tumner oOMeHa BemiecTB: aBTOTpOGHBIN U reTepoTpodHbid. Pob dpepmMeHTOB B 00MeHE
BEILIECTB U MPEBPAIICHUU YIHEPTUU B KIIETKE.

®orocunte3. CpetoBas u TeMHOBas ¢a3bl QorocuHTe3a. Peakiuu QorocuHTe3a.
DddextuBHoCcTh PoTOCHHTE3a. 3HaUeHHE HOTOCUHTE3A IJIs KU3HU Ha 3emie. BnusHue ycrnoBuit
cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYyIole OakTepuu. 3HAaU€HWE XEMOCHUHTE3a JJIs KU3HU Ha
3emue.

DHepreTuyeckuii oOMeH B  KJIeTKe. PaciieruieHne BEIIeCTB, BBIJACICHUE H
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl SJHEpreTuyeckoro ooMena. I'mkonus. bpoxkenue u
ero Buabl. KucimoponHoe okuciaeHwe, WiId KI€TOYHOE JbixaHue. OKHCIHTENIbHOE
dbochopunmrpoBanue. DPPEKTUBHOCT IHEPTETUISCKOT0 0OMEHA.

Peakiun matpuuHoro cunte3a. [enernueckas uHdopmamus u JHK. Peanuzaums
reHeTH4Yeckord MH(popManuu B KiIeTKe. | eHETHYEeCKUH KOJ W €ro CBOMCTBA. TpaHCKpHITIHS —
MatpuuHblii cuate3 PHK. Tpancnsammst — 6nocunTes Genka. Dtambl TpaHcsiiuu. KoaupoBanue
aMHHOKHUCIIOT. Ponb pubocoMm B OnocuHTe3e Oenka.

Hexnerounsle ¢opmbl ku3Hu — BHpychl. Mcropust otkpeitust Bupyco (/.
. VBanoBckmit). OcOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKJIa BUPYCOB. bakrtepuodarwm.
Bbonesnu pacrenuil, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIE BUpycamMu. Bupyc nmmyHonedunnra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpatHas TpaHCKpuUIIMs, peBepTa3a M HMHTETpasa.
[MpodunakTuka pacpocTpaHEHUsT BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpanuu:

IMopTpetni: H. K. Konbios, JI. . UBanosckuii, K. A. Tumupszes.

Tabmumbelr ~ w cxembl: «Tunel  muTaHusy, «Mertabomusm»,  «MHUTOXOHIPUIY,

«QHepreTnueckuit oomen», «Xnopormiact», «Dotocuntes», «Ctpoenne JHK», «Crpoenue u
¢yHkunoHupoBaHue TeHa», «CuHre3  Oenka», «['eHermueckuii  Kom», «Bupycs»,
«bakrepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIM/a, Oakxrepuodaray,
«Penmukanus JTHK».

O6opynoBanue: Moaenu-anmiukaunn «Y asoenue JHK u Tpanckpunuusy», «buocunres

6enkay, «CTpoeHHe KIETKI», Moaenb cTpykTypsl JTHK.

Tema 5. PazMmHoOkeHUe 1 MHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslif UMK, WIM KU3HEHHBIM 1MKN KieTku. MHtepdaza u muros. [Ipoueccsl,
npoTekaromue B uHTEepdasze. Pernmkamus — peaknus marpuuHoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuil. JIMMIOWAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE



Habopbl. Xpomatuabl. Lluronoruyeckne OCHOBBI Pa3MHOXKEHHUS U MHAMBHUIYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Jenenne xnerku — muto3. Cragum mwurosza. [Iporeccel, mpoucxoasiiye Ha pasHbIX
CTaZusAX MUTO3a. bronornuecknii CMbICII MUTO3A.

[Tporpammupyemast rudesb KJIETKH — arlonTo3.

@opMbl  pPa3sMHOXKEHHUS OpraHM3MOB: Oecrmonoe U 1ojoBoe. Buuael Oecnosoro
Pa3MHOXKXEHHUS: JI€JI€HHE HaJBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKYCCTBEHHOE KJIOHMPOBAaHUE OPraHU3MOB, €r0 3HAUEHUE I
CEJIEKIINH.

[TonoBoe pazMHOMXkEHHE, €r0 OTINYUSA OT OECIOI0r0.

Meiio3. Craguu meitosa. [Ipomeccel, mpoucxoasmuye Ha cragusx Mmeiosa. [loBexenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornueckuii CMpICII M 3HAUEHHUE MEHO03a.

["ameTorenes — npouecc 00pa30BaHus MOJIOBBIX KIETOK Y *KHUBOTHBIX. [lo0oBBIE JKene3bl:
CEMEHHUKU M AU4YHUKH. OOpa3oBaHME M pa3BUTHE IOJOBBIX KJIETOK — raMeT (CIepMaTo30uj,
SAUIEKIIETKAa) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHUS SIUICKIETOK U
cnepmaro3zonoB. OmionorBopenue. [lapreHorenes.

WunuBuayanbHOe pa3BUTHE (OHTOreHE3). OMOpHOHANIBHOE pPa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHAJIBHOTO Pa3BUTHUA Yy IO3BOHOYHBIX >KHUBOTHBIX: JAPOOJIEHHE, TacTpysILus,
oprasoreHnes. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTIMOPHOHAIBHOIO Pa3BUTHS: MPSAMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOJACTBA.

Poct u pa3zBurue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdemoHcTpanuu:

Tabauubl 1 cxembl: «@OPMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOIHOE OIIJIOJOTBOPEHHE Y

LBETKOBBIX pacTeHUi», «BereratuBHOEe pa3sMHOXKEHHE pacTeHun», «JleeHue KIETKU
Oaktepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIeTOUHBIH LMK,
«Permmukanua JIHK», «Mwuto3y, «Meio3y», «IIpssmoe u Henpsimoe pa3Butue», «l'ameToreHes y
MJIEKONMTAIOIIUX U YesloBeKa», K OCHOBHBIE CTA/IUH OHTOT€HE3a).

O6opyoBaHKe: MUKPOCKOI, MHKponpenapaTbl «CHnepMaTo30uabl MIIEKOIHUTAIOLIETO,

«litnexnerka Miekonurawiero», «KapuoknHes B KiIeTKax KOpeHIKa JyKa», MarHUTHas
Moenb-anuInkanus «/lenenue kmetku», moaens JJHK, Moaens meTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYecKHe padoThi:

Jlaboparopras padora Ne 3. «Habmoienne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MHKPOIPETapaTaxy.

Jlabopatopnast pabora Ne4. «M3ydeHHWe CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTh U M3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3amaum reHetuku. Hceropus pasButuss reHeTHMKU. Ponbs nurosoruu u
SMOPHOJIOTMH B CTAHOBJICHUM FeHETUKHU. BKiIa poccuilckuX U 3apyOeKHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToapl TeHETUKH (TUOPHI0JIOTMYECKUH, LMTOT€HETUYECKUH, MOJIEKYISIPHO-
reHeTuueckuii). OCHOBHbIE T€HETHUUECKHE MOHATHS. ['eHeTndeckass CHMBOJIMKA, UCTIOJIb3yeMasl B
CXeMax CKpEIUBaHUM.



3aKOHOMEPHOCTH  HACIIEJOBAaHUS  TNPU3HAKOB,  ycTaHOBIEHHble ['. MeHnenem.
MonorubpuaHoe CKpenmBanue. 3aKoH eIMHO00pa3us THOPUIOB MepBOro NokoJyieHus. [IpaBuino
JIOMUHUPOBAHUS. 3aKOH paclIeIUICHUsT TpU3HakoB. [umore3a yuctorhl ramer. l[lomHoe u
HEIOJIHOE JOMUHUPOBAHUE.

JuruOpunHoe ckpenyBaHue. 3aKOH HE3aBHUCHUMOIO HACIEAOBAaHHUS MPHU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JUTHOPUIHOTO CKpEeHIMBaHMs. AHAJU3UPYIOLIEe CKpEIIMBaHHE.
Hcnonb3oBaHue aHATM3UPYIOLIET0 CKPEIIUBAHUS ISl ONIPEACIICHHs] TEHOTHIIA 0CO0H.

CueruienHoe HaclieioBaHMe mpu3HakoB. Pabora T.Moprana 10 CIEIJICHHOMY
HaclieZJoBaHUIO reHoB. HapylieHue clienieHus TeHOB B pe3yjibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOpUS HACIEACTBEHHOCTH. | eHeTnYecKkne KapThl.

I'eneTuka nosa. XpoMOCOMHOE ONpEaENIeHUE 1Moaa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omorameTtHble W reTeporameTHble OpraHu3Mbl. HaclienoBaHue NpU3HAKOB, CLEIMJIEHHBIX C
TMIOJIOM.

N3menunBocTh. Buabpl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HacleICTBeHHas. Ponb
cpeapl B HEHACJIEACTBEHHOW  W3MEHUMBOCTU.  XapaKTepPUCTHKA  MOAU(PUKAITMOHHON
W3MEHYMBOCTU. BapuainmoHHBIN psa W BapualMoHHas Kpuas. Hopma peakuuu mpusHaka.
KonuuecTBeHHblE ¥ KauyeCTBEHHBIE TMPU3HAKM M HUX HopMma peakuuu. (CBolicTBa
MOAU(DHUKAITMOHHON U3MEHUYNBOCTH.

Hacnencreennasi, iy reHOTUNHYECKas, U3MEHUYUBOCTh. KOMOMHATHBHAS N3MEHUYUBOCTb.
Meiio3 u 10JIOBOM mpoliecCc — OCHOBA KOMOMHATHBHOM HW3MEHUMBOCTH. MyTalliOHHAs
M3MEHYMBOCTh. Kitaccudukanuss MyTaiuii: TreHHbIE, XpOMOCOMHBIE, T€HOMHbIE. YacTtoTa u
MPUYMHBI MyTaliili. MyTtarenssle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSJAOB B HACJEICTBEHHOM
n3MenunBocty H. . BaBusosa.

BHesnepHas HacJIeICTBEHHOCTh U U3MEHYUBOCTbD.

I'enetuka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOJbI T'€HETHKH YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HEIOBBIM, IUTOICHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIPHO-
reHetuyeckuil. COBpEMEHHOE OIpeAesIeHUe TEeHOTUIIA: TMOJHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTHNHPOBaHWE, B TOM 4wucie ¢ nomompio I1I[P-ananmuza. HacnencrBenHsie 3aboseBaHus
YeJIOBeKa: TeHHble Ooyie3Hd, OO0JIe3HM C  HACJICACTBEHHOM  MPEApPAaCIOIOKEHHOCTHIO,
XpoMocoMHbIe Oone3nu. ComaTuueckwe ¥ TeHepaTHUBHBIE MyTaruu. CTBOJOBBIE KIIETKH.
[TpunHIMIIBI 370pOBOTO 00pa3a KU3HHU, TUATHOCTUKH, MPO(PHUIAKTUKYA U JICUYCHHUS] TeHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAaHHE. 3HAU€HHE MEAMIIMHCKOW TeHETUKU B
MPEIOTBPALLEHUH U JICYEHUN TeHETUYECKIX 3a00JIeBaHUN YeJIOBEKa.

JdemoHcTpanuu:

[optperst: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabuuiel U cxembl: «MOHOTUOPHUIHOE CKPEUIUBAHUE U €r0 IIUTOre€HETUYECKas OCHOBAY,
«3aKOH pacHICTUICHHsI M €ro IIMTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOTBHI TaMeT»,

«/lurubpunnoe ckpeuBanuey, «lluTomornueckue OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUSY,
«Meno3», «B3anmMonencTBue ajuiebHbIX T€HOBY, «'eHeTnueckne KapThl paCTEHHM, )KUBOTHBIX
U 4yesnoBekay, «l'eHeTuka moisiay, «3aKOHOMEPHOCTH HACJIEIOBAHUS, CIEIUICHHOTO C TMOJIOMY,
«Kapuotunsl YemoBeKa U OIKUBOTHBIX», «Bumbl wu3meHuuBocTH», «MoauduxaimoHHas
U3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymi KpoBu», «MyTarioHHas
N3MEHUYHBOCTD).



OGODV,I[OB&HI/ICZ MOACIN-allIlJIMKallu ((MOHOI"I/I6pI/II[HOC CKPCHIMBAHUC, «HemomHoe

JTOMUHHUpOBaHuEY», «JlurnbpumaHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKON |
Mukponpenapar «Jpo3oduna» (Hopma, myraruu HOpMbI KPBUIIEEB U OKPAcKH Teja), repoapuii
«I"opox MoceBHOW».

JlaGopaTopHble H NpaKTHYecKHe padoThi:

Jlabopartopnas paborta Ne 5. «M3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U TUTHOPHUIHOTO
CKpEIMBAaHUA y AP030(HIIBI HA TOTOBBIX MUKpPOTIpEnapaTaxy.

JlaGopaTopnas padota Ne 6. «3yuenne Moan(UKaMOHHOW U3MEHYMBOCTH, TOCTPOCHHE
BapHALMOHHOTO Psi/1a U BAPUALIMOHHOMN KPUBOM».

Jlabopatopnast pabGora Ne7. «Ananu3 wmytammii y Apo30oHIbl Ha TOTOBBIX
MUKpPOIpErapaTaxy.

[TpakTueckas padora Ne 2. «CocTaBieHUE U aHAJIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak HayKa W MPOIECC. 3apOoKICHHUE CEJICKIUH U JoMecTHKanus. Yuenue H.
. BaBuioBa 0 LiEHTpax HPOUCXOXAECHHUS U MHOroOOpasusi KyJbTYpHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOABI CeleKIUU. MaccoBblii U MHAMBUIYAIbHBIH OTOOPHI B CEIEKIIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. biuzkopocTBeHHOE CKpelBaHue — HHOPHUINHT.
Uucrtass nunua. CkpelmMBaHME YHCTHIX JIMHWA. ['erepo3uc, wiM TUOpUIHAs —CuUja.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuauzaiuss u €€ YCIeXH.
HckyccTBEHHBIE MyTareHe3 W IMOJIY4YEHHE MOJIUIUIONAOB. JIOCTMKEHMs CEJIEKLIMU PaCTCHMH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oOTpacib MNPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTambl CO3JaHUS
pexomOunantHot JIHK um Tpancrennsix opranmsmon. Kiierounas wunxkenepus. Kiertounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KiloHMpoBaHUe BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHUYECKME U 3Tudeckue npobiemel. I'MO -
reHeTHYeCKU MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanmu:

Iloptpetsl: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnuuel U cxembl: kKapTa «LIeHTpBI MPOUCXOXKACHHUS W MHOT000pazus KyJIbTYPHBIX
pactenuit», «Ilopoabl JOMaNTHUX XKHBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTmanéHHas
rubpunm3arus», «Pabotel akamemuka M. @. MBanoBay, «llomummonams», «OOBEKTHI

onorexHonorum», «Kierounele KynbTypbl U KIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TIEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHKe: MYJSKU TUIOJIOB M KOPHEIIONOB AUKUX (OPM U KYJIBTYPHBIX COPTOB
pacrtenuid, repoapuii «CebCKOX03SICTBEHHBIE PACTCHUS.

JlabopaTopHblie 1 NpaKTH4YeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKCHHS CEJICKIIMH PACTCHUH W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEILTUYHOE
XO035ICTBO, Ta0OPAaTOPHUIO arPOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoaIOnIMOHHAS OMOJIOTH .



[Ipeanocbulkn BO3HUKHOBEHUSI SBOJIIOLIMOHHON TEOpPUHU. DBOJIOLMOHHAS Teopus U €€
MecTo B OuoJioruu. BnusiHue 3BOJIIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUHU U IPYTHX HaYK.

CBuzerenscTBa 3BOMIONUM. [laneoHToIOrMYECKUE: MOCIEI0BATENIBHOCTh IOSIBICHUS
BUJIOB B MaJICOHTOJIOIMYECKON JIETONUCH, NepexoHble Gpopmbl. buoreorpaduyeckue: cxoncTro
U paznuuue GayH u Gprop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHe: CXOACTBA U pa3iuuus 3MOPHOHOB Pa3HBIX BUAOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHBbIE, PYyJUMEHTapHbIE OpraHbl,
aTaBU3MBL. MOJEKYISIPHO-OMOXMMHYECKHE: CXOJICTBO MEXAaHM3MOB HACIICJCTBEHHOCTH U
OCHOBHBIX METa0OIMUYECKUX MMyTeH Y BCEX OPraHU3MOB.

OpomtonrionHass Teopusi Y. JlapBuna. Ilpeanochuiku BO3HMKHOBEHUS JapBHHU3MA.
JIBwkymMe Ccuibl 3BOJIOLUMKM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMUYEHHOCTH PECYpPCOB, HEONpeJeNEéHHAas HW3MEHYMBOCTb, OOpbOa 3a CYLIECTBOBAHHUE,
€CTECTBEHHBIH 0TOOD).

Cunretndeckas Teopusi 3BoouH (CTD) 1 €€ OCHOBHBIE TTOJIOKECHUS.

MuxkposBosronus. [lonynsnuusa kak eIMHALA BUJIA U SBOJIFOLIUU.

JBmwxynme cuibl ((hakTophl) SBONIONMK BUIOB B MpHpoje. MyTallMOHHBIN MPOLEcC H
KOMOMHATHBHAST HM3MEHYMBOCTh. [lOomynsiMoHHBIE BONHBI H Japeid reHoB. M3omsamus u
MUTpausi.

EcrecTtBennplii 0TO0Op — HampaBisitonmii (akTtop 3BoMOIUMH. DOPMBI €CTECTBEHHOTO
otbopa.

[lpucnocoONeHHOCTh  OpPraHM3MOB  Kak  pe3yinbraT  dBomonuu.  [Ipumepsl
npucnocobIeHuil y opranu3mMoB. ApoMop}o3bl ¥ UanoaIanTaIii.

Bun u BupooOpazoBanue. Kpurepuu Buma. OcHoBHbIE (OpPMBI BHA00OpA30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MaxkponsBodrorust. PopMbI IBOJIONUH: (PHUIETHYECKAs, JUBEPreHTHAs, KOHBEPreHTHas,
napasenbHas. HeoOpaTuMocTh 3BOTIOIUH.

IIpoucxoxnenue  OT  HeCHELUMalIM3UpOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crienuanu3anys. AanTuBHAs paguaLys.

JdemoHcTpauuu:

Hoptpertst: K. JIunnent, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
3. I'exkens, @. Mroinep, A. H. Ceseprios.

Tabmunel  u  cxeMmbl: «Pa3zButue oOpraHudeckoro wmupa Ha 3emie», «3apOAbIIIH
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYILIECTBOBAHUEY,

«EcrtecTBenHbli  0TOOp», «MHOrooOpa3ue CcopToB pacTeHmit», «MHOroooOpasue mOpos
JKMBOTHBIX), «Ilomynsum», «MyranuoHHas H3MEHYUBOCTE, «ApoMop(h 036Dy,
«Unnoananramumny, «OO0mas aereHepamus», «JIBwkymue cuiibl 3Bomonun», «Kapra-cxema
Mapmipyra nytemectsus Y. Jlapsuna», «boprba 3a cymectBoBaHuey», «lIpucmoco6ieHHOCTD
opranusmMoBy, «I'eorpaduueckoe Bun000pazoBaHuE», « IKOJIOTUYECKOE BUI000pa30BAHHEY.

Ob6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHM OKpPAacKd, HaOOp IUIOI0B
U ceMmsH, Kojulekuus «lIpumepsl 3alUMTHBIX MPHUCIIOCOOJIEHUH Yy MKUBOTHBIX», MOJEINb
«OCHOBHBIE HaNpaBIICHUS HSBOJIONUUY», O00BEMHas Mojaenb «CTpoeHHe TOJIOBHOTO MO3ra
IIO3BOHOYHBIX ).

buoreorpaduyeckass kapra mupa, Koyulekuus «DopMBI COXpPaHHOCTH MCKOMAeMbIX
JKUBOTHBIX U PAaCTeHMI», MoJenb amummkanusa «llepekpéct XpoMocoM», BIIayKHBIE MpENapaThl
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«Pa3zButue Hacekomoro», «Pa3BuTHe JATYIIKH», MuKporpenapar «/Ipozoduna» (HOpMma,
MyTanuu (OpMbI KPbUIHEB U OKPACKU TEJIa).

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlaGopatopnas pa6ora Ne 1. «CpaBHeHUE BUIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopHas pabGora Ne2. «OmucaHue NpPUCIOCOOJEHHOCTH OpraHm3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE ’KU3HHU Ha 3eMmuie.

JoHayuHble MpeACTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
KU3HM Ha 3emJyie: abuoreHe3 W IMaHCTepMus. XUMHYECKas HBONIONUA. AOHWOTEHHBINH CHUHTE3
OpraHMYeCKMX  BEIIECTB U3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEP)KIECHUE
XUMHUYECKOW sBooru. HauanpHble dTanel Ouonormdeckoit sBomornmu. ['unoreza PHK-mupa.
dopmMHupoBaHUE MEMOPAHHBIX CTPYKTYpP U BO3HUKHOBEHHE MPOTOKIETKU. [lepBhie KIETKH U HX
sBomonnA. POpMHPOBAHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButne xu3Hm Ha 3emie no spaM W nepuomaM. Karapxei. ApxeHckas U
nporepo3oiickast 3pbl. [lanmeo3oiickas spa u €€ mnepuoabl: KEMOPUUCKHM, OPIOBUKCKHM,
CUJIypUNCKHI, IE€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa 1 €€ IepUoAbl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas spa v €€ nepuoabl: MajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTUKa KIMMaTa U IeoJIOTHYeCKUX MporeccoB. OCHOBHBIE 3Talbl 3BOIOLUU
PaACTUTENBHOTO W JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHuWil U KUBOTHBIX. llosiBieHue,
pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrtema OpraHMYecKOro MUpa Kak OTpaxeHue 3BOJOLMH. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIBI OPTaHU3MOB.

OBodIOIMS  4YeNOoBEKa. AHTPONOJOTHsS Kak Hayka. Pa3Butue mnpencrtaBileHuUd o
IIPOUCXOXACHUN UeloBeKa. MeTobl n3ydeHus aHTponoresesa. CxoAcTBa U pa3invuus 4eJloBEKa
U )KMBOTHBIX. CUCTEMATHUECKOE TI0JIOKEHUE YEITIOBEKA.

JBwkymme cwibl (dakTopel) aHTpororeHeza. HacnmencTBeHHas HW3MEHUYHMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUI TPy/Aa, MBILUICHUE,
peub.

OCHOBHBIE CTaJuU W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKU, YEIOBEK yMeEIbIH,
Uenosek mnpsaMoxonsmuii, YemoBek HeaHaeprainbckuid, YenoBexk pasyMmubii. Haxomaku
HCKOMAeMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JACTh PacIpOCTPaHEHUS, O0BEM T'OJIOBHOIO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

YenoBeyeckre packl. OCHOBHBIE OOJIBIIME pachl: €BpoIlcouHas (eBpa3uickas), Herpo-
aBcTpajioniHas  (PKBaTOpualbHas), MOHTOJOUIHAs  (a3MaTCKo-aMepukaHckas). UepTsl
MPUCTIOCOOJIEHHOCTH MPEJICTABUTENICH YENOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAHHUS.
EnuncrBo uenoBeueckux pac. Kputuka pacuzma.

JleMoHCTpanum:

Hoptpetsl: @. Penu, JI. ITactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBus.

Tabnuiel 1 cxembl: «Bo3HukHoBeHne COMHEYHON cUCTEeMBbD», «Pa3BuTHE OpraHU4YecKoro

Mupa», «PacturenpHas KJICTKa», «KuBoTHas KJICTKa», <<Hp0KapI/IOTI/I‘I€CKa$I KJICTKa»,
«COBpeMeHHaH CUCTEMA OpPraHHU4YCCKOIro Mupar, <<CpaBH€HI/Ie AHATOMUYCCKUX YCPT CTPOCHUA
YCJIOBCKa " I-IGJIOBCKOOGpEBHI:IX 06€3I>$IH», «OCHOBHBIE MECTa ITAJICOHTOJIOTHUYCCKUX Haxoao0K
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NPEAKOB COBPEMEHHOTO uYeloBeka», «JlpeBHeimme mronm», «JpeBHne momam», «llepBbie
COBPEMEHHBIE JTIOI1», «UeT0BeuecKre pacs».
Ob6opynoBanue: Mmymspku  «I[IpoucxoxkaeHne dyemoBeka» (OIOCTBI  aBCTPATIONHUTEKA,

MUTEKAaHTPOIa, HeaHJaepTajblla, KPOMAHBOHIIA), CJIETKH WM U300paKEHUS KaMEHHBIX OpYIUl
MePBOOBITHOTO YeJIOBEKa (KaMHH-YOIIIEPHI, pyOmsia, ckpedia), TeOXpOHOJIOTHYecKas TabauIa,
KoJuieKIus «@OopMbI COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUIN».

JlabopaTopHble U IpaKTHYeCKHe padoThI:

[Tpaktuueckas padorta Ne 1. «/3ydeHne NCKOMAEMbIX OCTaTKOB PACTCHUN U KUBOTHBIX B
KOJUIEKLIASIX).

DKCKypcusi «IBONIONUSA OPTraHUIECKOTr0 MUpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIA WU
KpaeBea4eCKuil My3ei).

Tema 3. Opranusmbl M OKpY:Kalomias cpejaa.

OKojorusi Kak Hayka. 3afadyd W pas3fesibl 3KOJOTMH. MeTonbl 3KOJOTHYEeCKHX
UCCleI0BaHU. DKOJIOTHYeCKOe MUPOBO33PEHNE COBPEMEHHOTO YeIOBEKa.

Cpensl  oOuTaHuS  OpPraHM3MOB:  BOJHAs, HAa3eMHO-BO3AYIIHAs,  IIOYBEHHAs,
BHYTPHUOpPTaHU3MEHHASI.

Oxonornyeckue (akrtopsl. Knaccudukainus skoigorudeckux (GpaxTtopoB: abMOTHYECKHE,
OMOTHYECKHE U aHTpOIOreHHbIe. JlelicTBHE HKOJIOTMYECKUX (PaKTOPOB Ha OPTraHU3MBI.

AlGuoTtnueckue  (aKTOpHI:  CBET, TeMIlepaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOaeHst OpraHu3MoB K JEHCTBUIO aOMOTHYECKUX (PaKTOpOB. bruonornueckue puTMsl.

buotnueckue Qakropel. Bumbl OHOTHYECKHMX  B3aWMOJCWCTBUNA: KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMsbl. [lapazutusMm, koomnepaius, MyTyalu3M, KOMMEHCATU3M
(KBapTHPaHCTBO, HaxJICOHMYECTBO). AMEHCanu3M, HEUTpaiu3M. 3HaueHHE OMOTUYECKHUX
B3aUMOJICHCTBUH JJIs CYIIECTBOBAHUSI OPIraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKONOTUYECKUE XAPAKTEPUCTUKH MOMysSui. OCHOBHBIC MOKA3aTeIH TOMYJSIINN:
YHUCIIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTH MOMYJISIIUU U €€ PeryIsiius.

JdemoHcTpauuu:

[optpetst: A. 'ym6ompar, K. @. Pynnse, D. ['ekkens.

Tabnunet u cxembl: kapta «[Ipuponnsie 30Hb1 3eMiany, «Cpenbl 0OUTaHUS OPTAHU3MOBY,
«Dotonepuoanzmy», «llomymsmun», «3aKOHOMEPHOCTH pPOCTa UWCICHHOCTH TMOMYJISIUU
nHpyzopun-tydenpkny, «llumespie enmy.

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

Jlaboparopuast pabora Ne 3. «Mopdonorudeckue 0COOCHHOCTH PACTEHHH W3 pPa3HBIX
MeCT OOUTaHUS.

Jlabopartopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktrueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJISALUNA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mecTBa H IKOJOTHYECKHE CHCTEMBI.

CoobmectBO  opraHu3mMoB —  OuoneHo3. CTpykTypbl  OHOLIEHO3a:  BUJOBafd,
MIPOCTPAHCTBEHHAs, Tpoduyeckas (nuiesas). Bunbl-nomunantel. CBsizu B OMOLIEHO3E.

Okonornyeckne cucrteMbl (dKocuctembl). [loHaTtne 00 skocucTemMe M OMOTEOIEHO3E.
QDYHKIMOHAJIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, pEIYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (NHILEBBIE) YPOBHU
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skocuctembl. llumeBbie nenu u cetd. OCHOBHBIE TMOKa3aTelu 3KOCHCTEMBI: Ouomacca,
MPOAYKIHMSI. ODKOJOTUYECKUE MUpPaMUAbL: MPONYKLHUHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCHCTEM: YCTOHUMBOCTD, CAMOpEryisnus, pa3purue. CyKieccus.

[TpupoaHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p M peK. DKOcHCTeMa XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoIKocucTeMbl. bruonorndyeckoe u
X03CTBEHHOE 3HAUYEHHE arpPOIKOCHCTEM B YPOOIKOCHUCTEM.

buopaznoobpazue kak GpakTop ycTOHUMBOCTH sKocucTeM. CoxpaHeHue OMOIOrMYecKOro
pa3HooOpa3us Ha 3emie.

Yyenue B. U. Bepraackoro o 6mocdepe. I'panuiibl, coctaB u CTpykTypa OHOCHEPHI.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak riao0anbHONM 3KOCHUCTEMBI.
JlunaMuueckoe paBHOBecHe U 00paTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB U OHMOTr€OXMMHYECKHE IMKIJIBI 3JIEMEHTOB (YIiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emmn. AHTpONOTeHHbIE W3MEHEHUs B Ouocdepe.
I'moGanbHbIE HKOTOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHne TpUpoOAbl W dYenoBeuecTBa. CoxpaHeHHE OMOpa3HOOOpa3Ws Kak
OoCHOBa ycroiWunBocTH Ouocepsl. OCHOBa pPALMOHATIBHOTO YIPABICHUS IMPUPOIHBIMU
pecypcamu U UX Ucrosib3oBaHue. JlocTHKeHHsI OMOJIOTUH U OXPaHa IPUPOJIBI.

JdemoHcTpaumuu:

Ioptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuid.

Tabauubl u cxembl: «Ilumessle nenu», «buoEeHO3: cocTaB U CTPyKTypay, «IIpuponHsie
coobmectBay, «llemun mnuraHusa», «OKonoruueckas nupamungay, «buocdepa u uenoBex»,
«JKocucTeMa MIMPOKOJHMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jeca», «buoneHos

BoloEMa», «ArporeHo3», «lIpuMepHBIe aHTPONOTeHHbIE BO3ACHCTBUS HAa HPUPOLY»,
«BaxHenmye UCTOYHUKM 3arpsi3HEHUS BO3JyXa M TIPYHTOBBIX BOI», «IloyBa — BakHelmas
cocrasisomas ouochepnr», «PakTopsl Aerpaganuu nousy», «IlapHukoBelil 3¢ dexTy, «PakTopsl
paanoakTUBHOTO 3arpsizHeHus onochepr», «O0mas ctpykrypa ouocdeps», «PacrpoctpaneHue
XKHU3HU B Ounocepe», «O30HOBBIN sKkpaH Ouochepr», «KpyroBopor yriaepoma B Ouocheper,
«KpyroBopoT azoTa B mpupoze».

Ob6opynoBaHue: MOJEIIb-aNIIUKALINS «Tunuynsle OMOILICHO3BD», repbapuit
«PacturenbHble  coobmiecTBa», Koulekuuu — «buonenos», «Bpenutenu — BaxkHEHWIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuud U KOJJIEKIUM PpacTeHUH U  KUBOTHBIX,

MIPUHAUIEKAIINE K PA3HBIM YKOJIOTMYECKUM IpymIaM ogHoro suaa, Kpacnas kaura Poccuiickoit
denepanuu, n300paskeHUsI OXpaHIEMbIX BUIOB PACTCHUH U KUBOTHBIX.
INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA ITPOI'PAMMELBI 110 BUOJIOTHMM HA
BA30BOM YPOBHE CPE/JIHEI'O OBIIEI'O ObPA3OBAHNA

Cornacho ®I'OC COO, ycraHaBnuBarwTCid TpeOOBaHMUS K pe3ysibTaTaM OCBOCHHUS
00y4aroImuMHCs MPOrpaMM CpPEIHETro 00IIero 0opa3oBaHMs: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM.
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JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKkType NTHUYHOCTHBIX pE3yJIbTATOB OCBOCHHS IpeaMmeTa «bBHONOrHs» BBIACICHBI
CJIEJYIOIIME  COCTAaBIIAIOIIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHHMCKON  I'pa)1aHCKOM
UICHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHIO, CAMOCTOSITENILHOCTH W CaMOOMNPEEICHHUIO,
HaJIWM4Me MOTHBAIMM K OOy4YeHHUIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXKIeHUI TUYHOCTH HAa OCHOBE KJIFOUEBBIX HEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUS
OMOJIOTHYECKOTO 3HAaHUS, TOTOBHOCTb M CIIOCOOHOCTh OOy4aromuxcs pPyKOBOACTBOBAThbCA B
CBOEH  JEATENBHOCTH  IICHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKaMH, IPHCYIIUMH  CUCTEME
OHMOJOrMYecKoro 00pa3oBaHUs, HaJMYUME HKOJOIMYECKOro IPaBOCO3HAHHUSA, CIOCOOHOCTU
CTaBHTBH IIETTN U CTPOUTH KU3HEHHBIE TUIAHBI.

JImgHOCTHBIE pe3ybTaThl OCBOCHHMs TpenMera «bHoorus» JOCTHraloTCsl B €IMHCTBE
y4eOHOM M BOCHHUTATENbHOW AEATEIBHOCTH B COOTBETCTBHU C TPATULMOHHBIMH POCCUHCKUMHU
COLIMOKYNIbTYPHBIMH, HCTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHSATHIMU B
oOuiecTBe NpaBUJIaMU W HOPMaMu MOBEACHHSI M CHOCOOCTBYIOT MpoleccaM CaMOIIO3HAHUS,
CaMOBOCTIMTaHHUSI M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3HMIMHU JHMYHOCTH, MAaTPUOTH3MA,
YBOKEHHS K 3aKOHY M IPAaBOMOPSAKY, YEJIOBEKY TPYAa U CTapIIeMy IMOKOJCHHIO, B3aHMHOTO
YBOKEHHs, OEpEeKHOr0  OTHOWIEHMS K  KYJIbTYPHOMY  HAacleIUI0 M TPagULMsIM
MHOTOHAIIMOHAIBHOTO Hapozaa Poccuiickoit denepainyiv, NpUpoIe U OKPYKAIOIIEH cpee.

JInuHOCTHBIE PE3yabTaThl OCBOEHUS yueOHOro npeameTa «bruosorus» JoKHbI OTpaxaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLIHXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
NO3ULMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTAllMi, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSAM POCCHIICKOTO  OOIIecTBa,
pacipeHue >KU3HEHHOT'O OMbITa M OIbITa JESATENIbHOCTH B MPOIECCE pean3allid OCHOBHBIX
HaTpPaBJICHUN BOCITUTATEIBHON JESITENLHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKJAHCKOM MO3UIMKM  OOydYaroIlerocss Kak aKTMBHOTO U
OTBETCTBEHHOT'O YJIEeHA POCCUICKOro 00IECTBa;

OCO3HAHME CBOMX KOHCTUTYLMOHHBIX MpaB U 0OsA3aHHOCTEH, YBa)XCHHE 3aKOHA H
IIPaBOIIOPSI/IKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JI€ATEIIbHOCTH MNP CO3/JTaHUH Y4EOHBIX IPOEKTOB,
pelIeHNH y4eOHBIX M MO3HABATEIbHbIX 3a/]a4, BHIIOJHEHUN OMOJIOTHYECKHUX SKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpEAENATh COOCTBEHHYIO TMO3HMIMIO TI0 OTHOIICHWIO K SIBJICHUSM
COBPEMEHHOM KHU3HH U OOBACHATSH €€;

YMEHUE YYUTBIBaTh B CBOMX JIEHCTBHAX HEOOXOAMMOCTb KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHS JIIO/IEH C Pa3HBIMH YOSKICHUSAMHU, KYIbTYPHBIMU LIEHHOCTSIMU U COLMAJIBHBIM
I0JIO’KEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B TIIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
[IO3HABATENIbHBIX M HCCIIENOBATEIbCKUX 3alad, YBa)KUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB NPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTNYECKOT0 COAEPIKAHUS;

FOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM €ATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHMUS:
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c(OPMHUPOBAHHOCTb POCCUNCKOM I'pakJaHCKON MICHTUYHOCTH, MAaTPUOTU3MA, YBAXKESHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHO#, ropocTH 3a CBOM Kpaid, CBOXO
PonuHy, cBOH S3BIK U KYJIBTYPY, IPOLIIIOE U HACTOSLIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOLIEHWE K NPHUPOJHOMY HACJIECIUI0 U IaMATHUKAM IIPUPOJIBI,
nocTkeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OLIEHUBAaTh BKJIAJ, POCCUHCKUX YUYEHBIX B CTAHOBICHHE U DPAa3BUTHE
6I/IOJIOFI/II/I, MOHMMAaHHs 3HAaUYeHNUsI OMOJIOTHH B TO3HAHWH 3aKOHOB IMPpUPOJLI, B )KU3HH YCIIOBCKA U
COBPEMEHHOTO O0IIeCTBa;

uaelHas  yOeXIEHHOCTb, TOTOBHOCTh K CHyKeHHMI0 © 3amure OTteuecTBa,
OTBETCTBEHHOCTb 32 €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHHUE AYXOBHBIX IEHHOCTEH POCCUMCKOT0 HApOa;

c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEIACHUS;

CITOCOOHOCTD OIICHMBATh CUTYAIUIO W MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUCHTUPYSICH
Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HAHHE JJMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJUTENSAM, CO3JAaHUI0O CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [IECHHOCTEH CEMEHHOW >KM3HU B COOTBETCTBUHU C TPAIUIIUSIMH HAPOJOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

3CTETHYECKOE OTHOIIEHUE K MUPY, BKIIFOUAst SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIICCTBEHHBIX OTHOIICHHI;

IIOHUMAaHHUEC OSOMOIIMOHAJIBHOT'O BO3II€I>1CTBH$I JKUBOH npupoasl 1 eé OCHHOCTH,

TOTOBHOCTL K CaMOBBIPAXCHUIO B PA3HBIX BHAAX HCKYCCTBA, CTPCMIICHUC IPOSABIIATH
Ka4eCTBa TBOPYECKOMN JTUUHOCTH;

5) pusuueckoro  BocnuTaHHs, (OPMHPOBAHHS  KYJBTYPHl  310pPOBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIyYHsi:

NOHUMAaHME U peanu3alys 3J0pOBOTr0 U 6e30macHOro oopasa >KU3HU (310pOBOE MUTAHHE,
cOOII0/IeHNEe TUTMEHNUYECKUX MPaBW U HOPM, COAIaHCUPOBAHHBIA PEXXUM 3aHATUN M OTAbIXA,
perynasipHass (u3MuUecKas AaKTHBHOCTb), OEpEXKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3MUECKOMY H ICUXUIECKOMY 3/I0POBBIO;

NOHMMaHWE IEHHOCTH NPaBWI HWHAMBHIYaJbHOTO M KOJUJICKTUBHOIO O€30MacHOro
MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME IOCJIEACTBUN U HENPHUATHA BPEAHBIX MPUBBIUEK (yMOTPEOICHHs alKOToJisd,
HapKOTHUKOB, KYpPEHHUS);

6) TPy 10BOI'0 BOCIIMTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IICHHOCTH MacTePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K  AKTHUBHOM  JEITEIbHOCTH  TEXHOJOTHYECKOM W  COIMAIbHOH
HaIpaBJIEHHOCTH, CMOCOOHOCTh MHHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO BBIMOJIHATH
TaKyIO JIeITeIbHOCTb;
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MHTEpeC K pa3NuyHbIM cepam npodeccuoHANBHON JesSTENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOp Oynymiei mpodeccuu 1 peaan30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M CAMOOOPA30BAaHMIO HA MPOTSHKEHUH BCEU
KU3HU;

7) IKOJIOTMYECKOT0 BOCIIUTAHUSI:

HKOJIOTMUYECKH 1I€JIECO00pA3HOE OTHOIIEHUE K IPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIle,
OCHOBE €€ CYyILIECTBOBAaHHS;

MOBBIIIEHUE YPOBHS HKOJOTMUECKOM KyJbTYpbl: NMPHOOpPETEHHE OIbITa IJIAaHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEACTBAN I OKPYKAIOILEH CPENIbI;

OCO3HAHME ITI00ATBHOTO XapaKTepa SKOJOTHYECKUX MTPOOJIEM U MyTel X peLeHus;

CIIOCOOHOCTH HCITOJIB30BAaTh MPUOOPETaEMble IIPU U3yUYEHUH OMOJIOTUH 3HAHUS U YMEHHUs
IPU PEUIEHUU NpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM HPUPOAOIOIL30BAHUEM (COOIIO/IEHUE
IIPaBWJI TIOBEJIEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAHCHHE DPABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, YKOCHUCTEM, Onochepsl);

AaKTUBHOE HEINPUATHE IEHCTBUM, NMPUHOCIIIMX BpEJ] OKpYXKAloUlell MpUpPOAHOM cpeje,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPUHUMACMBIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO DJKOJIOTMYECKOrO MBIIUICHHS, JKOJIOTMYECKON KYJIBTYpBI, OIBITA
NESATENIbHOCTH  JKOJIOTUYECKOM  HANpaBI€HHOCTH, YMEHHUS PYKOBOJACTBOBATHCS HMHU B
MI03HABaTEIbHOM, KOMMYHMKaTHBHOW M COLIMAJIbHOW IPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AESITEIBHOCTH IKOJIOTMUECKOM HAIIpaBIEHHOCTH;

8) HIeHHOCTH HAYYHOr'0 MO3HAHMSI:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsT HAyKM U OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JHAajJore KyJabTyp,
CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;

COBEpIICHCTBOBAHME  SI3BIKOBOM M YMTATEJIICKOM  KYJIBTYpbl Kak  CpeacTBa
B3aUMOJICHCTBUS MEXKY JIIOJAbMH U NO3HAHUS MUDPA;

MOHUMaHHEe CTEeUU(PUKH OHONOTHM KaK HayKd, OCO3HaHHs €€ poir B (OPMHPOBAHUU
PalMOHAIBFHOI'O HAYYHOTI'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY’KaIoLIeM
MHpEe KaKk O €IMHCTBE TMPHUPOJIbI, 4YeJOBEeKa M OOIIecTBa, B I[O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U peIIeHUH MpoOieM COXpaHEeHUs TPUPOTHOTO PABHOBECHSI;

yOeXKAEHHOCTh B 3HAUMMOCTH OMOJIOTUHU ISl COBPEMEHHOM IUBHIN3ALMU: 00€CTICUEHMSI
HOBOTO YPOBHS Pa3BUTHUSI MEIUIMHBI, CO3JIaHUE MEPCIEKTUBHBIX OMOTEXHOJOTH, CIIOCOOHBIX
pemath pecypcHble mpoOaeMbl pa3BUTHUS YEIOBEUECTBA, IOUCKA MyTEH BBIXOAA U3 TI00aTbHBIX
9KOJIOTHUECKHX MPo0sieM U o0ecrieyeHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY
HCII0JIb30BAaHHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJIOIMYECKUX 3HAHUN B LEJSAX MOBBIILICHHUS 0O0IIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYyHKIIMOHAJIBHOU
IrPaMOTHOCTH O0y4aronuxcs, GopMUpyeMoi pu U3yueHUU OUOJIOTHH;

MOHMMAaHUE CYIIIHOCTH METOJ0B IO3HAaHMs, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJB30BAaTh IOJlydyaeMble 3HAHUS Ul aHaiu3a W OOBSICHEHUS SBICHHU
OKpY’KAaIOIIeT0 MHpa M TPOMUCXOJAIIMX B HEM H3MEHEHMH, yMEHHE JelaTb OO0OCHOBAHHBIC
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3aKJIIOUYEHHUS Ha OCHOBE HAYYHBIX (DAaKTOB W HMMEIOIIMXCS JaHHBIX C LEJIBI0 IOJYYEHHS
AOCTOBCPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIBHO HCIIONIb30BaTh OMOJOTMYECKUE 3HAHUS TSl peIIeHUs
po0JIeM B peasibHbIX KU3HEHHBIX CUTYyalLlUsX;

OCO3HAHUE LIEHHOCTU HAayYHOW JEATEIFHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIeIOBATENBCKYIO IEATEIBbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJYUYCHUIO HOBBIX 3HAHUA 1O OHOJIOTHH B COOTBETCTBHMH C JKA3HEHHBIMH
OoTPeOHOCTSAMMU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ylbTaThl OCBOCHUS yueOHOro mpeamera «bHomorus» BKIIOYAIOT:
3HaYMMble i1 (OPMHPOBAHUS MHPOBO33PCHHS OOYYAIOIIUXCA  MEKIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIC) O0IIEHAYYHBIC TTOHATHUS, OTPAYKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPA
)51 CHCHI/I(l)I/IKy MCTOAOB NNO3HAHUA, UCIIOJIB3YCMbBIX B €CTCCTBCHHBIX HAayKax (BGIHGCTBO, OHEpPIrus,
SIBJICHUE, TMPOLIECC, CUCTeMa, HAaydHbIH ()aKT, MPUHIIMIL, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeAOBaHNUe, HAOIIOJEeHUE, U3MEpPEHUE, SKCIEPUMEHT U APYTUX), YHHUBEpPCaIbHbIC
y4ueOHbIe JelcTBHs (TIO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISTUBHBIE), 00ECIICUNBAIOIIIHEC
dbopmupoBanre (HyHKIIMOHATHFHON TPAMOTHOCTH U COIMAIIBHONW KOMIETCHIIUU O0Yy4YarOIIUXCs,
CIOCOOHOCTH o0y4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCHIUTITHHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHbIE IEHCTBUS B IO3HABATEIHLHOU U
COILIMAJIBHOM TIPaKTHKE.

MertanpeaMeTHbIE pe3ylbTaThl OCBOSHHS MPOTPaMMBI CPETHET0 OOIIero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHMBEPCAJIbHBIMU YUeOHBIMH M03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JOrHYecKHe JTeHCTBUS:

CaMOCTOSITENIBHO (OPMYJIMPOBAaTh M aKTyaJIM3UpOBaTh IMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHWM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHUS (aHAW3a,
CUHTE3a, CpaBHEHUs, Kilaccuukanuu, 00O0OIIEeHHUs), PAaCKPBIBATH CMBICT OHOJIOTHYECKHX
MOHSTHH (BBIIETATH UX XapaKTEepHbIE MPU3HAKYU, YCTAHABIUBATD CBA3H C IPYTHUMHU MOHATHIMH);

ONpEeNeNsATh IENH JeATeTbHOCTH, 3a/iaBasi MapaMeTpbl U KPUTEPUU HX JIOCTHIKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIHHOCTU C MMOCTABICHHBIMU LIEJISIMHU;

UCIIONIb30BaTh OMOJIOTUYECKUE TOHATHUA ISl OOBsiCHEHUs (AKTOB W SBICHUN KUBOU
MIPUPOJIbI;

CTPOUTH JIOTHYECKUE PpACCYKIEHUA (MHIYKTUBHBIC, JEIYKTUBHBIC, [0 aHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBICHUSIX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSATh CXEMHO-MOJIENIbHBIE CPE/ICTBA ISl MPEACTABIICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIIEHUH B W3YYaeMBIX OMOJOTHYECKHX OOBEKTax, a TAKKE€ IMPOTUBOPEUYHMM PA3HOTO pOja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOUHUKAX;

pazpabaTbiBaTh IJIaH peEHICHWs MNpoOJeMbl C Y4€TOM aHAlM3a  HMEIOLIUXCS
MaTepHabHBIX 1 HEMaTePHAIBHBIX PECYPCOB;
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BHOCUTb KOPPEKTHUBBI B [EATEIBHOCTb, OLIEHUBATH COOTBETCTBUE DPE3YJIBTATOB LEIAM,
OLICHUBATh PUCKH ITOCIIEICTBUH IESITEIBHOCTH;

KOOPAMHUPOBATh W BBHINOJNHATH PAa0OTy B YCIOBUSX pEalbHOTO, BUPTYaJbHOTO U
KOMOHWHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATMBHOE MBIIUIEHUE NIPH PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE TeHCTBUS:

BJIQ/ICTh HABBIKAMU Y4€OHO-MCCIIEIOBATENBCKON U MPOSKTHOW ACSITEIbHOCTH, HABBIKAMH
paspenieHus npodieM, COCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/IOB
pelIeHns MPaKTUUYEeCKUX 3a]a4, MPUMEHEHUIO Pa3IMYHbIX METO/IOB MTO3HAHMUS,

WCIIOJIB30BaTh PA3JIUYHbIC BUIBI JEATECILHOCTH 110 TMOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYAIMsIX, B TOM YHCJE TPU
CO3aHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

dbopMUPOBaTh HAYYHBINA TUI MBILIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSTUSIMU U METOJIaMU;

CTaBUTH W (OPMYITUPOBATH COOCTBEHHBIC 33a/la4Ml B 00Pa30BATEIHHON JEATEILHOCTH U
KU3HEHHBIX CUTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyallU3UpPOBAaTh 3a/ady, BBIIBUTATH
rUnoTe’y e€ peuieHusi, HaxOIWTh AapryMeHTHI I JO0Ka3aTeNbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHIS;

aQHAJTM3UPOBATh TIOJYYEHHBIE B XOJI€ pEIIEeHUs 3aJa4d pe3yJbTaThl, KPUTHUUYECKH
OILICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh LI€JICHANPABICHHBIA MONCK MEpPeHOca CPEeICTB M CHOCOOOB JEHCTBUS B
po(heCCHOHANBHYIO Cpey;

YyMETh TEPEHOCUTh 3HAHWA B [O3HABATEIBHYIO M  MPAKTUYECKYI0  O0JacTH
KU3HENICSITENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbBIX IPEIMETHBIX 00IacTei;

BBIJIBUTAaTh HOBBIC WJICH, IpEIJiaraTh OPUTHHAJILHBIC IMOAXOJBI W PEIICHHS, CTABHTH
poOJIeMbI U 3a7a4H, TOMYCKAIOIUe albTePHATUBHBIC PEIICHUSI.

3) paGora ¢ ungopmanmeii:

OPHUEHTHPOBATHCA B PA3IUYHBIX MCTOYHUKAX HHPOpMANHH (TEKCTE y4eOHOTO MOCcoOus,
Hay4YHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CJIOBApsSIX U CIIPaBOUYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HMH(DOPMAILMIO pPa3IUYHBIX BHIOB U (OpM
MIpe/ICTaBIEHUs, KPUTUUECKHU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHSATH pa3jUYHble METOJbl IpPU IOUCKE U OTOOpe
OMOJIOTHYECKOW MH(pOPMAIIHH, HEOOXOIUMOM JIJIsi BHITIOJIHEHHSI YISOHBIX 3a]1a4;

npruoOpeTaTh OMBIT HMCIOIB30BaHUA HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMPATh ONTHUMANbHYIO (OPMYy TPEJCTaBICHUS OHUOIOTUYECKOM
uHpopmaiuu (cxeMsl, rpaduky, TuarpaMmbl, TaOJULbI, PUCYHKH U IPYToe);

MCIIOJIb30BAaTh HAay4yHBIH $3bIK B KaueCTBE CpEACTBAa IIpU padboTe C OMOJIIOrHYECKOM
uHpopManyeil: TPUMEHITh XUMHUYECKHe, (PU3UUECKUe U MaTeMaTHUeCKUe 3HAKU M CHMBOJIBI,
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bopmysbl, abOpeBHAaTypy, HOMEHKIATYpPY, HCIIONb30BaTh M IpeoOpa3oBBIBATh 3HAKOBO-
CHUMBOJIMYCCKUE CPEICTBA HATIISAHOCTH;

BJIAJIETh HABBIKAMHM pPACIO3HABaHWA W 3alIUTHl UHPOpPMANWH, HHGOPMAIIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJiajileHie YHHBEPCATbHLIMH KOMMYHHKATHBHBIMH JI€/ CTBHUSIMM:

1) obmenue:

OCYHICCTBJIATH KOMMYHUKAIIUU BO BCCX C(I)ean JKM3HU, AKTUBHO Y4aCTBOBATH B JHUAJIOTC
WM JIUCKYCCHUHU MO CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CY)KIICHUsI OTHOCHTEIIBHO BBIMOJHEHUSI MpeiaraeMoil 3aladd, YYUTHIBATH HHTEPECHl U
COTJIaCOBAaHHOCTb MO3ULUH IPYTrUX YYaCTHUKOB AUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HEBepOAJbHBIC CPEICTBA OOIICHHS, MOHMMATh 3HAYCHHE COIHAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(PIIUKTHBIX CHUTYAIMH, YMETh CMSIr4aTh KOH()IUKTHI 1
BECTH T1€PETOBOPBI;

BIIAJICTh PA3IMYHBIMU CIIOCOO0aMH OOIICHUS M B3aWMOJICUCTBHS, MOHUMATh HAMEPEHHUS
JIPYTHUX JIFOJICH, TIPOSBISATh YBAKUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOU (hopme
(bOpMyYIUPOBaTH CBOM BO3PAKCHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3PCHHUSI C HCIIOIb30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) COBMECTHAsI IeATEJbHOCTD:

MOHUMATh U HCIIONH30BATh MPEUMYIIECTBA KOMaHIHOW W MHIMBUIYaTbHOU pabOTHl MpHU
penieHur OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MMPUMEHEHHUS TPYITOBBIX
(dhopm B3anMOICHCTBHSI TIPU PEIICHUH YIEOHOW 3a1a4H,

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEUCTBUN C Yy4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKA0TO WiICHA KOJICKTHBA,

MPUHUMATh LEJIW COBMECTHOW [€ATEeNIbHOCTH, OpPraHU30BBIBATH M KOOPJAMHUPOBATh
JNEUCTBUA MO €€ TOCTHMIXKEHHIO: COCTAaBJAThH IUIAaH JEUCTBUHM, pACHPEACNSTh POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/bTaTbl COBMECTHOI pabOTHI;

OILICHHUBATHh KA4YCCTBO CBOCTO BKJIaJda U KaXKI0I'O y‘-IaCTHI/IKa KOMaH/IbI B O6IlII/IfI pe?:YJII)TaT
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeaiaraTh HOBBIE MPOEKTHI, OLICHUBATh WJEH C TMO3WUIIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIIGCTBJISITI) ITIO3UTHUBHOC CTpaTGFI/I‘-IGCKOG IIOBCACHUC B paSJII/IIIHI)IX CI/ITyaIII/ISIX,
HpOﬁBHHTB TBOp‘-IGCTBO 148 B006pa)KeHI/Ie, 6LITL HNHUIIMATUBHBIM.

OBiaieHHe YHUBEPCAJbHBIMHU PEryJATHBHBIMHU AeHCTBUAMM:

1) camoopranu3amnus:

HCIIOIB30BATh OMOJIOTHMUECKHE 3HAHUS JJIA BBIABIICHUSA Hp06JI€M U HUX pPCHICHUSA B
KU3HEHHBIX M YY€OHBIX CUTYaIUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIeJIeBbIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M MOCTYNKAX MO OTHOLICHUIO K >KUBOW MPUPOJE, CBOEMY 3J0POBBI0 H 3I0POBBIO
OKPY’KaIOIIHNX;

19



CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH NMPOOJIEMBI,
CTaBUThb M (POPMYJIMPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTEIBHOM NESITEIBHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOATENIBHO COCTABIIATH IIJIaH PEIeHHs POOJIEMBI ¢ YIETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalLUsIM;

paciupsATh paMKHM y4€OHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOUTEHUI;

JieJ1aTh OCO3HAHHBINA BHIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMHUPOBAHHUIO U NPOSIBICHUIO INIUPOKOM 3SPYAMLMH B Pa3HbIX
00JacTsIX 3HaHUH, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

J1laBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIQ/ICTh HABBIKAMU TIO3HABATEILHOW PEIICKCHU KaK OCO3HAHHMSI COBEPIIAEMBbIX JICHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, X PE3yIbTaTOB U OCHOBAHMIA, HCIIOJIB30BATh MPUEMBI pediIeKcun
JUTSL OLICHKU CUTYAIlMH, BIOOpA BEPHOTO PEILICHHS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO ITPUHUMATh PEIICHUS M0 UX CHUKECHUIO;

MPUHUMATh MOTHBBI U ApTYMEHTBI JPYTUX MPU aHAJIN3E PE3YIbTATOB JIESITEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATH ce0sl, TOHMUMAas CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApT'yMEHTBI APYTUX IPU aHAJIU3€ PE3YJIbTATOB JEATEIbHOCTH;
IIpU3HABaTh CBOE MIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TMO3UIIUH JPYTOTo YeJIOBeKa.

HNPEJAMETHBIE PE3YJIBTATHI

[TpeameTtHbIe pe3ynabTaThl ocBoeHUs porpammbl COO 1o 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduueckue aias ydeOHoro npenmMera «buosorusy HayyHble 3HAHHS, YMEHUS U
CIOCOOBI JEHCTBHI 1O OCBOCHHWIO, HWHTEPIPETAlMd M MpeoOpa3oBaHMIO 3HAHWH, BUJIBI
JESATEIBHOCTH TI0 TIOJIYYEHHIO HOBOTO 3HAHMS W NMPUMEHEHHIO 3HAHWH B PAa3JIMYHBIX Y4eOHBIX
CUTyallUsiX, a TaKKe B pEAITbHBIX >KU3HEHHBIX CHUTYaIMsIX, CBS3aHHBIX C Ouojorueir. B
IporpamMme MpeMETHbIE PEe3yNIbTaThl IPEACTABIICHBI 110 T0JIaM 00yUeHHUS.

[IpeameTHBIE  pe3yiabTaThl OCBOCHHMsS  ydyeOHoro mpeamera «buomorusi» ¢ 10
Kjlacce 10JKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHHWI O MECTE€ M POJIM OUOJIOTMH B CHUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOI €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIaJI€ POCCHMCKUX U 3apyO0ekKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKIII/IOHaJ'IBHOI\/’I IrpaMOTHOCTH YCJIOBCKA JJIA PCUHICHUA ) KU3HCHHBIX 3a1a4,

YMCHUEC PACKPBIBATE COACPKAHUC 6I/IOJIOFI/I‘-I€CKI/IX TCPMHUHOB U IIOHSTHH KH3Hb, KJICTKA,
opranm3M, MerTabonm3sm (0OOMEH BEHmIECTB W  MPEBPAlllEHUE DHEPruM), TOMEOoCTa3s
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(camoperynsinusi), ypOBHEBas  OpraHu3alMsl  JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEJCHHE
(perpoyKI1ys), HaCJIeICTBEHHOCTh, I3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHE u3JaraTh OHMOJIOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJIbHasl JorMa MOJeKynsapHoH Ouonoruu), 3akonsl (I'. Mengens, T.Moprana, H.
W. BaBunosa) 1 ydeHus (0 LEHTPax MHOT000pa3Hsl U MPOUCXOXKIECHUS KYIbTYpHBIX pacTeHui H.
W. BaBunosa), onpeensaTs IPaHULbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJaMH HAyYHOTO TO3HAHUS B OMOJIOTWMU: HAONIO/IEHUE U ONHCaHHE
KHMBBIX CHCTEM, TPOLIECCOB M SBICHHUH, OpraHu3alus M TPOBEACHHE OHOJIOTMYECKOTO
9KCIIEPUMEHTA, BBIIBM)KCHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX PE3Yy/IbTAaTOB, MCIOJb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpU U 3aKOHOB, YMEHHE JIe1aTh BHIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHME BBIIEIATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IIPEBpAIleHUs] PHEPTUU B KJIETKE, (POTOCHHTE3a, IUIACTHYECKOTO0 M 3HEPreTMYeCKoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, Mel03a, OIIOJOTBOPEHUs, PA3MHOXKEHUS, WHIUBUAYAIBHOIO Pa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHUE NMPUMEHATH MOJIyYCHHbIC 3HAHUS ISl OOBSCHEHUsI OMOIOTHYECKUX MPOIIECCOB U
SIBJICHUM, JJI1 IPUHATHS IPAKTUYECKUX PELICHUH B OBCEAHEBHOM KU3HH C LEJIBI0 00eCeueHHs
0€30IIaCHOCTH CBOETO 3[0pPOBbS U 3[0POBbS OKPYXKAIOIIUX JIIOAEH, COOIIOAECHUS HOPM
IPaMOTHOT'O TOBEACHHUS B OKpY)KAIOIIEW MPUPOAHOM Cpelle, NOHHMaHHE HEO0OXOJIUMOCTH
WCTIOJIB30BAHUS JOCTIKCHUHA COBPEMEHHOW OMOJOTMM W OMOTEXHOJOTHH /ISl palliOHAILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble TE€HEeTHMYECKHE 3aJayd Ha MOHO- U JAUTHOpHIIHOE
CKpEILMBAaHKE, CLIETIJICHHOE HACJIE0BAaHUE, COCTABIATh CXEMbl MOHOIMOPUIHOTO CKPELIUBAHUS
JUISL TIpE/ICKa3aHus HacJIeZOBaHUS IPU3HAKOB y OpPraHU3MOB;

YMEHHUE BBINOJIHATH Ja00paTOpPHbIE U MpPaKTHYECKHe PaboThl, COOII0AATH MpaBUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKU OLIEHMBAaTh U HMHTEPIPETHPOBATh MH(POPMAIMIO OHOIOTMYECKOIO
COJIep)KaHHUs, BKIIIOYAIOLIYIO TICEBJOHAy4YHbIE 3HAHUS U3 pa3jIMYHbIX HCTOYHUKOB (CpelcTBa
MaccoBOi MH(OPMAINH, HAYYHO-TIOMYJISIPHBIE MaTepUAIbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
UCCIIEZIOBAaHUM B OMOJIOTUHU, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE W YCTHble cOoOmIeHus, 00001mas
OMOJIOTMYECKYI0 HMH(QOPMALMIO W3 HECKOJIBKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BAThH
MOHSTUMHBIN annapaT ONOJIOTHH.

[IpenmeTHBIE  pe3yiabTaThl  OCBOCHHMS  ydyeOHOoro nmpeamera «buomorusi» ¢ 11
KJlacce IOJDKHBI OTPaXaTh:

chopMUPOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUM B CHUCTEME HAy4YHOTO 3HAHHS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOI €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIaJIE POCCHICKUX M 3apyO0eKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Ouosoruu, (PyHKIIMOHAIEHON TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHHMSI )KU3HEHHBIX 3a/1a4;

YMEHUE paCKphIBaTh COJEp)KAHWE OHMOJOTUYECKHMX TEPMHHOB U TIOHSATHUW: BHII,
OIS, reHooH I, DBOJIIOIIHS, JIBHKYIIIHE CUIIBI (paxTopsr) JBOJIIOIHH,
MPUCTIOCOOTIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJOTHYECKHE (aKTOPhI, IKOCHUCTEMA,
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MPOJYLEHThl, KOHCYMEHTBI, pEIYyLUEHThl, LEeNu NHUTaHHUs, SKOJOruueckas MHpaMuia,
O6uoreorieHo3, bnocdepa;

YMEHHE WU3Jarath OuoJIoTHYecKue Teopuu (dBomonmoHHas Teopuss Y. JlapBuHa,
CUHTETUYECKAas TEOpHs HBOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoiblieBoro cxojactsa K.
M. boapa, uyepenoBaHus I1aBHBIX HampaBieHU U nmyTed sBomtonuu A. H. CeBepiioBa, yueHus: o
6uocdepe B. 1. BepHaackoro), onpenensTb rpaHULIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIIQJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJEHUE U OMMCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB M SIBICHUW, OpraHu3alus ¥ MPOBEICHUE OHOIOTHYEeCKOTr0o
OKCIIEPUMEHTA, BBIABMKCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEAYEeMbIMU
BEJTMYMHAMH, OOBSICHEHHE IIOJIyYEHHBIX PpPE3YyJlbTaTOB, MCIOJB30BAHHBIX HAYUHBIX MOHSITHUH,
TEOpUI ¥ 3aKOHOB, YMCHHE JIEJIaTh BEIBOJIBI HA OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OWOJOTHYECKHX OOBEKTOB:
BUJIOB, TOMYIALUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OMOTreOlEeHO30B U IKOCUCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BH1000pa30BaHusl, MPUCIIOCOOJICHHOCTH OPTaHW3MOB, NEHUCTBHS DKOJIOTHYCCKUX (HDaKTOPOB Ha
OpPTraHU3MBI, TIEPEHOCA BEIIECTB U IMOTOKA YHEPTUHU B IKOCHCTEMaX, aHTPOTIOTCHHBIX U3MEHECHUIN
B DKOCHCTEMAaX CBOCW MECTHOCTH, KPYrOoBOPOTa BEIIECTB M OHOTCOXMMHUYECKHX ITMKIOB B
ouocdepe;

YMEHHE MPUMEHSTH MOJIyYeHHbIE 3HAHUS U1 O0BICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, JIUIS IPHHSTHS MPAKTUICCKUX PEIICHUH B TTOBCSIHEBHOM KH3HH C IIETBI0 00eCIICUCHHS
0€30MaCHOCTH CBOETO 3[0POBbS W 30POBBS OKPYXKAIOIIUX JIOACH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEACHHUS B OKpPYXKAIOIICH MPUPOAHON cCpele, MOHUMaHHE HEO0OXOIUMOCTH
WCTIOJIb30BaHUS JOCTHXKEHU N COBpEMEHHOMU Ounoaorun s palroHaIbHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHE pelaTh 3JIeMEHTapHble OMOJOTHYECKHE 3a7aul, COCTABIISATH CXEMBI MEpeHoca
BEIIIECTB U SHEPTUH B YKOCUCTEMAX (IICITH MUTAHUA);

YMEHHE BBIMOIHITH J1A00paTOpHbIE U MPaKTUYeCKUue paboOThl, COONIOATh MpaBuiIa MpH
paboTe ¢ yueOHBIM U JIa0OpPaTOPHBIM 000PYI0BAHHUEM;

YMECHHE KPUTHYCCKH OICHUBATh W WHTEPIPETHPOBATh WH(OPMAIHIO OHOJIOTHIECCKOTO
COJIep KaHUs, BKIIIOUYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3MYHBIX HCTOYHUKOB (CpelcTBa
MaccoBoil MH(pOpMaMK, HAYYHO-TIOMYJISIPHBIE MaTepualbl), paccMaTpuBaTh TII0OATbHBIC
AKOJIOTHUYECKHE TMPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaTh COOCTBEHHbIE THCHMEHHBIE W YCTHBIE cOOOmeHus, 0000mas
OMoOJOrUYecKyl0 HH(QOpPMAIMI0 W3 HECKOIbKUX HMCTOYHHKOB, TPaMOTHO HCIIOJIB30BaTh
MMOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Nen/n | HaumeHnoBanue KonngecTBo yacos
PaseiIon HTeM Bcero [IpakTnueckue u Q0P
IPOTPaMMBI
nabopaTopHbIe
paboThI
1. | buosorus kak Hayka | 2 0.5 bubimoreka 1IOK

22




https://m.edsoo.ru/7f41c292
2. | JKuBble cuctemMbl H 1 bu6mmorexa 1IOK
UX OpraHu3anus https://m.edso0.ru/7f41c292
3. | Xumuueckuii coctaB | 8 1 Bubnuorexa 1HOK
U CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
4, | JKussenesrenpHOCTH | 6 bu6nuorexa 1IOK
KJICTKH https://m.edsoo.ru/7f41c292
5. | PaamHoxenue u 5 1 bubmuorexa 1TOK
WHIUBHyaTbHOE https://m.edso0.ru/7f41c292
pasBuTHE
OpraHU3MOB
6. | HacinencrBennocto 1 | 8 15 bu6nuorexa 1IOK
M3MEHYHBOCTH https://m.edsoo.ru/7f41¢292
OpPraHu3MOB
7. | Cenexuus 3 bu6nuorexa 1HOK
OpPraHU3MOB. https://m.edsoo.ru/7f41c292
OcHOBEI
OHMOTEXHOJIOTHH
8. | PezepBHOE BpeMms 1 bubmmorexa 1HOK
https://m.edsoo.ru/7f41c292
OO011ee KOJIMYECTBO YacOB 34 4
11 kaacc
Neri/m | HaumeHoBaHue KonmuectBo yacos
PASACIIOB 1 TeM Bcero [IpakTrueckue u Q0P
MIPOTPaMMBbI
nabopaTopHbIe
paboThI
1. | DBorOIIMOHHAS 9 1 bu6mmorexa 1IOK
OMOJIOTHS https://m.edsoo.ru/7f41c292
2. | Bo3nukHoBeHHE U 9 05 Bubnuorexa 1HOK
pa3BUTHE KHU3HH Ha https://m.edsoo.ru/7f41c292
3emie
3. | Opranusmsl u 5} 1 bubmmorexka I[OK
OKpYKaroIas cpeaa https://m.edsoo.ru/7f41c292
4. | CooOmrecTBa u 9 bu6nuorexa 1IOK
9KOJIOTHYECKUE https://m.edsoo.ru/7f41c292
CHCTEMBI
5. | PesepBHOE BpeMms 2 bubmuorexa 1HOK
https://m.edsoo.ru/7f41c292
OO011ee KOJIMYECTBO YacOB 34 2.5
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YYEBHO-METOJUYECKH KOMILJIEKC:
1. 1. K.bensera, I1. M.bopoauna, H. H.Boponmora. «O6mas 6uonorus. 10-11
ki» M.: [Ipocsemenne, 2011
2. TloypouHoe muaHupoBanue kK ydeOHuUKY mon penakiueir J[. K.bensesa, II.
M.bopoauna, H. H.Bopontora. «O6mias 6uonorus. 10-11 kia» M.: IIpocsemnienue, 2011

HH®OPMAIUMOHHO-METOANYECKOE OBECIIEYUEHHUE:
1. Yueonuk: OOmas Owomorus: YueOH. mia 10-11 kn. obGmeoOpa3oBar.
yupexnenuin / JI.K. benses, I[1.M. boponun, H.H. Boponmos u np.; Ilox pea. H.K.
bensena, I'.M. Ipimmuia. — M.: [Ipocsemenue, 2010.

JOMOJIHUTEJIBHASA JIMTEPATYPA:

1. I'pun H. «buonorus» B 3 1. (H.I'pun, Y.Crayr, . Taitnop), M., Mup, 1990 r.

2. Ilumenoa U.H., ITumenoB A.B. «Jlexumm mo obmieir OGuwonorum», Capatos,
OAO «M3marennctBO «JImeii», 2003 r.

3. BoponmoB H.H., CyxopykoBa JI.LH. «3JBoironus OpraHMYecKOro MHpay,
Mocksa, «Haykay, 1996 r.

4. MeauukoB b.M. buonorus: ¢opMbl 1 YpOBHU KU3HU: TOCOOUE JUJIS yUaILUXCS.
M., IIpocBemenue, 2006 r.

5. O6mias 6uonorusi: 10-11 knacesl/ A.A. Kamenckoro, E.A. Kpukcynona, B.B.
[Taceunuka — M.: Jlpoda, 2007

6. O.A. Ilycroxuna. buonorus. 11kmnacc. [loypounsie mnansl mo yueOnuky J1.K.
bensiera, .M. [Ipimmnia -- Boarorpaz. 2008.

7. PyBunckuit A.O. Ob6mas ouomorus. -- M., «IIpocsemenue», 1998

JOHNOJIHUTEJIBHASA JIMTEPATYPA J1JI1 YHEHUKOB:

1. Baxuenko JI.B. COopuHuk 3amad mo Ouwogoruu [jsi aOUTYpUEHTOB,
YYaCTHUKOB OJIMMITHA]] ¥ ITKONBHUKOB. — PocToB H//[: ®enukc, 2005.- 128 c.

2. [Iumkunckas H.A. I'enetuka u cenekuus. Teopus. 3aganus. OTBEThI. —
Caparos: JIunei, 2005. — 240 c.

3. buomoruss B Tabmmmax u cxemax. Coct. Onunienko A.B. — Caskr-
[TetepOypr, OOO «Bukropus-miocy, 2004

4. NBanoa T.B. COopHuk 3amganuii mo oOmieit owomorun: IlocoOue st

ydamnuxcs oomeoopaszonar. yuapexaenunii. — M.: [Ipocsemenue, 2002

MHTEPHET-PECYPCHbI:
1. http://www.gnpbu.ru/web resurs/Estestv_nauki 2.htm. ITogOopka HHTEpHET-
MaTepHUasoB i YIUTeIeH OMOIOTUH MO Pa3HbIM OMOJIOTHYECKUM JUCITUTIIMHAM.
2. http://school-collection.edu.ru Enunas KOJUIEKIIUA U POBBIX
00pa3oBaTeIbHBIX PECYPCOB.
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