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IHHOACHUTEJIBHAS 3AIIMCKA

ITpu pazpaboTke MpOrpaMMsbl O OHONOTUH TEOPETUIECKYIO OCHOBY ISl OTIPEACICHUS MTOAX00B K
dbopMHupOBaHMIO colepKaHUs ydyeOHoro mpeaMera «buosorus» COCTaBWIM: KOHLENTYyaJbHbIE
nonoxkeHust PI'OC COO o B3anMOOOYCIOBIECHHOCTH IENEH, COAEp)KaHWs, Pe3yabTaToB OOY4YeHHS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKM BBHIMMYCKHUKOB, MOJOXKEHUS 00 OOIMX HEeNsIX W MPHUHIHIAX,
XapaKTepPU3YIOLUINX COBPEMEHHOE COCTOSHHME CHCTEMBI CpelHero odmero obpaszoBaHus B Poccuiickoit
Denepanyy, a TakKe MOJIOKEHUS 0 crennpuKe OHOIOruy, e€ 3HaueHUH B MO3HAHUM >KUBOM IPUPOIBI U
o0ecrie4yeHnn CyIIeCTBOBAHUSI YeloBeueckoro obmectBa. CoOrjlacHO Ha3BaHHBIM  ITOJIOKEHHSM,
ompeJiesieHbl OCHOBHBIE (PYHKIIMH IPOTPaMMBbI 0 OMOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo Owonornu na€r TpeAcTaBICHHE O IEeNAX, 00 OOmeld cTparernu OOY4YeHHS,
BOCIIUTaHUSI W Pa3BUTUSI OOydyaromIuMXcs CpeAcTBaMH ydeOHOro mpeamera «buomorus», ompenenser
o0si3aTennbHOE MPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpY, pachpelefieHHe Mo pasfeiaM U TeMaw,
PEKOMEHIIyEMYIO IIOCJIEA0BATEIbHOCTh M3YUEHHMsI Y4eOHOro MaTepuaia ¢ Yy4ETOM MEXIPEAMETHbIX U
BHYTPUIIPEIMETHBIX ~CBS3€H, JIOTMKM O0Opa30BaTElIbHOTO IpOLEcca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronmxcsl.

B nporpamme mo OuOJOrMM TakXe YUUTBHIBAIOTCSI TPEOOBAaHHS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 0OydeHHs B (OPMHUPOBAHMU OCHOBHBIX BHUAOB y4eOHO-
MO3HABATEIBLHOW JICATCIILHOCTH/YUYCOHBIX JIEHCTBUIA OOYYarOIIUXCSl TI0 OCBOCHUIO  COJEPIKaHUS
OHMOJIOTNYECKOT0 00pa30BaHuSI.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPHUHIIAI
MMPEEMCTBCHHOCTH B U3YUCHHU 6I/IOHOI‘I/II/I, 6Haronapsl ycMy B HeH IMPOCMAaTPUBACTCA HAIIPABJIICHHOCTL Ha
pa3BuTUC 3HaHPII>i, CBA3aHHBIX C (I)OpMI/IpOBaHI/ICM C€CTCCTBCHHO-HAYYHOI'0 MHPOBO33PCHUA, ICHHOCTHBIX
OpPHEHTAlM{ JIMYHOCTH, KOJIOTUYECKOr0 MBILIUICHHS, HPEACTaBICHUH O 30pOBOM 00pa3e >KU3HU H
OepeXHBIM OTHOIIIEHHEM K OKpyXaromed mnpupomgHoil cpeme. [losromy Hapsgy ¢ u3ydeHHEM
00111e0MOJIOTHYECKUX TEOPUH, a TaKKe 3HAHWH O CTPOCHHH >KUBBIX CHCTEM Pa3HOTO pPaHra W CYIIHOCTH
OCHOBHBIX IMPOTCKAOIIHUX B HHUX IMIPOLECCOB B IporpamMme I10 6I/IOJ'IOI‘I/H/I YACJICHO BHUMAHUC
WCIIOJIb30BaHMIO TOJTYYEHHBIX 3HAHWH B IMOBCEAHEBHOW >KU3HU VIS PELICHUs MPUKIAIHBIX 33734, B TOM
yicne:  NpOQWIAKTUKKA  HACJIEJCTBEHHBIX  3a00JCBaHWMI  YEIOBEKa,  MEJAWKO-TeHETHUECKOTrO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHUSI 3KOJOTMYECKH IeJIeCOO0pa3HOro TMOBEJCHUS B OKpYXKAromIei
NPUPOAHON cpelie, aHaIK3a BIMSHUS XO3HCTBEHHON AESTENbHOCTH YEIOBEKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX SKOCUCTEM. Y CHJIEHHE BHUMAHUS K IIPUKIIaJHON HAPaBIEHHOCTH y4eOHOro IpeaMeTa
«buonorus» MPOAUKTOBAHO HEOOXOAWMOCTBIO OOECTIEUCeHUS] YCIOBHHA Uil pEIleHWs OJHOW W3
aKTyalbHBIX 3aJay LIKOJIBHOIO OHOJIOrHYecKOro o0pa3oBaHMs, KOTOpas mpenanoiaraetT GopMupoBaHue y
0o0yyaromuxcsi CIOCOOHOCTHM — aJanTHPOBaTbcd K  WM3MEHEHUSAM JWHAMHYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

Buonorust Ha ypoBHE cpefiHero oomero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMupoBaHie y 0Oydaromuxcs MPEACTABICHUI O HayyHOM KapTHHE MHUpA, paciIupseT U o0oO0Imaer
3HAHMS O JKUBOM NpUPOJE, €€ OTIMYUTENBHBIX NPU3HAKAX — YPOBHEBOM OPraHM3alMd MU 3BOJIIOLMH,
co3maT yCNOBHS JUIS: TIO3HAHHWS 3aKOHOB KMBOH TPUPOIBI, (GOPMHPOBaHHSA (PYHKIIHMOHAIHHOM
TPaMOTHOCTH, HAaBBIKOB 3[J0POBOr0 M 0€30MacHOro o0pasza XHU3HH, HSKOJOTHYECKOrO MBIIIICHHS,
LEHHOCTHOT'O OTHOIICHUS K XHBOH NMPHUPOJIE U YEIOBEKY.

Bonbmioe 3HadyeHre OMOJIOTHST UMEET TAKKE IJ1d pEIICHUA BOCIIUTATCIIBHBIX U pa3BUBAIONIUX 3ada4
cpeaHero odmiero oOpa3oBaHMs, colManM3aluu oOydaromuxcs. M3ydenune Ouomoruu oOecrednBaeT
ycnoBus it (GOPMHUPOBAHUS MHTEIICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX U WH(POPMALUOHHBIX HABBHIKOB,
3CTETHYECKON KYJIBbTYPbI, CHOCO6CTByeT HWHTECTpaln OMOJIOTHYECKUX 3HAHWUH C MMpEACTaBJICHUAMMA U3
JPYruxX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3WKH, XMMHUU M reorpaduu. Ha3BaHHBIE TOIOXKEHUS O
npeHa3HaYeHul y4eOHoro npeamera «bHomorus» cocTaBUiIM OCHOBY AJISl OILPEAENCHHs MOAXOIO0B K
0TOOPY U CTPYKTYPUPOBAHUIO €TI0 COACPKAHUS, TIPEICTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.

Ot0op coxepxanus ydeOHOro mnpeamera «buojorus» Ha 0a30BOM YPOBHE OCYIICCTBIEH C
MO3HULHUI KyIbTypoCcOOOpa3HOTO MOAX0Aa, B COOTBETCTBUH C KOTOPHIM 00yYaromuecs AOJKHBI OCBOUTh
3HaHUS U yMEHMs, 3HauuMble A (opMupoBaHuSl OOWIEH KyJIbTYpBHl, ONpENEIIOUINE aJeKBaTHOE
IIOBEJICHUE YeJIOBEKAa B OKpY’Karolllell NMPUPOJHOHM cpele, BOCTpeOOBaHHbIE B ITOBCEAHEBHOW JKM3HU M
IPaKTU4ECKOH fesrenbHocTH. Oco00e MecTo B 3TOM CUCTEME 3HAHUM 3aHUMAIOT JIEMEHTHI COEpKaHMUS,
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KOTOpBIE CITy>KaT OCHOBOM I (DOPMHUPOBAHUS TPEACTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHHE MUPA U [IEHHOCTHBIX OPHEHTAIUAX JTMYHOCTH, CITIOCOOCTBYIOIIMX T'yMaHU3allUH OUOJIOTHIECKOTO
o0Opa3oBaHws.

CTpyKTypUpOBaHHE COIEp)aHUs yueOHOTro MaTepuaia B MporpaMMe 1o OMOJIOTHH OCYILIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAYCHWS 3HAHWUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX HBOH MPUPOJBI, O &
YPOBHEBOW OpraHM3allii W SBONIONUHA. B COOTBETCTBUH C 3TUM B CTPYKType y4eOHOTrO Mpeamera
«buonorusy BEICICHBI CICAYIONIUE COJepKaTeIbHbIC THHUN: «BHONIOrus Kak Hayka. MeToabl HayYHOT O
no3HaHus», «Kierka kak Owonormueckas cuctemay, «OpraHu3sM Kak OHOJIOTHYECKas CHCTEMay,
«CucreMa ¥ MHOTOOOpa3ne OPraHUYIECKOTO MHPa», «IBOIIONHUS KHUBOW MPUPOIBLD», «IKOCHCTEMBI H
MPHUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp wu3yueHuss ydeOHOro mpemmera «buonorus» Ha 0a30BOM YpPOBHE — OBIIAJICHHC
00yYarOIUMHUCS 3HAHUSIMHU O CTPYKTYPHO-(OYHKIIMOHAIEHOW OPTaHU3AIMHU )KUBBIX CHCTEM Pa3HOTO paHra
U pUOoOpEeTeHNEe YMEHUI HMCIIOJIb30BaTh 3TU 3HAHUS IS TPAMOTHBIX JICHCTBHI B OTHOIICHUH OOBEKTOB
JKUBOW MPHUPOJIBI U PEUICHHS PA3IMYHBIX KUZHEHHBIX ITPOOIICM.

JocTiwkenne 1enu wu3ydeHWs ydeOHoro mpeamera «buomorms» Ha 0a30BOM  ypOBHE
o0ecreyrBaeTCsl peIeHUEM CIICIYIONINX 3a1au:

OCBOCHHE OOYYAIOIIMMHUCSA CHCTEMbl 3HAHUW O OHMOJIOTMYECKUX TEOPHUSX, YUYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBHJaX, CIYXKAIUX OCHOBOW Ui (POpPMUpPOBaHUS TPEACTABICHUH O
€CTECTBCHHO-HAYYHOW KAapTHHE MHpa, O METOJaX HAYyYHOr'O MO3HAHUS, CTPOCHUH, MHOr000pa3uu W
OC06CHHOCT5[X JKMBBIX CHUCTEM PA3HOI'0 YPOBHA OpraHM3aliiy, BhIAAONIUXCA OTKPBLITHAX U COBPECMCHHBIX
HCCJICIOBAHUSIX B OMOJIOTHU;

dopMmupoBaHHEe Yy OOYYAIONMMXCS TO3HABATEIBHBIX, WHTEIUICKTYaIbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH B Mpolecce aHann3a AaHHBIX O MYTSAX Pa3BUTHS B OMOJOTMH HAYYHBIX B3TJISAOB, UACH U
IMOAXO0A0B K U3YUYCHUIO KMUBBIX CUCTEM PAa3HOI'0 YPOBHA OpraHHU3alluu;

CTaHOBIICHHE Yy OOydarommuxcsi OoO0med KyIbTypbl, (DYHKIMOHATHHON TpaMOTHOCTH, DPa3BHUTHE
YMEHUI1 OOBSACHSTH U OIICHUBATh SBJICHUS OKPYKAIOIIEr0 MUPa KUBOW MPUPOIBI HA OCHOBAHUH 3HAHUH U
OIlbITa, MMOJYUYCHHBIX IIPU U3YUCHUUN 6I/IOJ'IOFI/II/I;

(dhopMupoBaHue y 00yUYaAIONIUXCS YMEHHUH WILIIOCTPUPOBATH 3HAUYCHUE OMOJOTHYECKHUX 3HAHUHU B
MPAaKTUYCCKOW JIEATENLHOCTH YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIUHCKHX TEXHOJOTHH |
arpoOUOTEeXHOJIOT HiA;

BOCIIMTAaHHEC Y6e)I(]léHHOCTI/I B BO3MOXKHOCTHU MMO3HAHUS YEJOBEKOM JKHUBOM IMpUpoOJbI,
HEOOXOTUMOCTH OEpe)KHOTr0 OTHOIICHUS K HEW, COOJIIOJICHUS STHYSCKHUX HOPM MpPU MPOBEACHUH
OHMOJIOTUYECKUX UCCIICIOBAHHIA;

0CO3HaHKE IICHHOCTH OMOJOTMYECKUX 3HAHUH JUTSI TOBBIIICHUS YPOBHS SKOJIOTHUECKON KYIbTYPHL,
JUTst POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHMA W YMEHUH B TOBCEJAHEBHOW IKH3HHM JUIS OICHKH
TIOCJIEJICTBUN CBOEH NEATENBHOCTH 10 OTHOUICHHIO K OKPYXKAaIoIe cpesie, COOCTBEHHOMY 37I0pPOBBIO,
000cHOBaHUE U COOMIOIeHNE Mep TPO(MITAKTUKHY 3a00TIeBaHNH.

B cucteme cpennero odriero oopazoBanus «bruonaorusy», nzyyacmas Ha 6a30BOM YPOBHE, SIBIISETCS
00s13aTeIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHON 00siacTi «EcTecTBeHHO-HAYYHbBIC
MPEAMETBD.

Jnst u3ydeHus Ouwosnoruw Ha 0a30BOM YPOBHE CPEIHETO OO0Iero oOpa3oBaHWs OTBOAMTCA 68
yacoB: B 10 kmacce — 34 gaca (1 yac B Hezenro), B 11 kinacce — 34 waca (1 4ac B Henenro).

COJEPKAHUE OBYUYEHMUSI

10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

Buonoruss kak nHayka. CBA3b OHOJOrMHM C OOLIECTBEHHBIMHM, TEXHMYECKHMMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Qriiocoduelt, STHKOMN, 3CTETHKON 1 paBoM. Poiib Gronornu B GopMUpOBaHUT
COBpPEMEHHOW Hay4yHOU KapTHHBI Mupa. CrcTeMa OHOJIOTHYECKUX HAYK.

MeTtoapl TO3HaHUS JKMBOM NpuUpoAbl (HAONIOJAEHWE, 3KCIEPUMEHT, ONHCaHUE, H3MEPEHUE,
KJaccuuKalys, MOACIMPOBaHUE, CTATHCTHYECKasi 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

Tloptpetsr: U. lapsun, I'. Menaens, H. K. Koasios, JIx. Yorcon u @. Kpuk.
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Tabmmie! 1 cxeMbl: «MeTobl TO3HAHUS YKHBOU IMPUPOIILD».

JlabopaTopHble M MpPaKkTUYecKue padoThI:

[MpakTrueckas padora Ne 1. «/crnonap30BaHKre pa3IMYHBIX METOIOB IPU U3YUESHUH OHOIOTHYECKIX
00BEKTOBY.

Tema 2. JKuBble cUCTeMBbI M HX OPraHU3AIMS.

JKusbie cuctembl (OmocHCTeMBl) Kak MpeAMeT h3y4deHus Omosoruu. OTiIudne KUBBIX CHUCTEM OT
HEOPraHUYECKOW TTPUPO/IBL.

CaoiicTBa OMocHCTeM W WX pa3sHOOOpasue. YPOBHH OpPraHM3alWN OHOCHCTEM: MOIEKYISIPHBIH,

KJICTOUHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MONYJISILUOHHO-BUIOBOA, SKOCUCTEMHBIN
(buoreonenoTH4YecKuit), OochepHLIi.
JdeMoHcTpanum:

TaOnuie! 1 cxeMbl: «OCHOBHBIE IPU3HAKY KU3HW», «YPOBHHU OPraHU3AIMH )KUBOU IPUPOABD.

O6opynoBanue: Mojenb Mojiekyibsl JJHK.

Tema 3. XuMu4ecKknii cocTaB U CTPOeHHE KJIETKH.

XVUMHUYECKUH COCTaB KIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MHUHEpaJIbHbIE BELIECTBA.

OyHKIMH BOJIBI 1 MUHEPAILHBIX BEIIECTB B KieTke. [loanepxanne ocMoTHYeCKOro OanaHca.

benkn. CoctaB m cTpoeHne OemKOB. AMHHOKHCIOTHI — MOHOMephl OenkoB. HezameHumble u
3aMEHHMbIE aMHMHOKHCIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOH MOJIEKYJIbI
(nepBuuHas, BTOpUYHAs, TPETUYHAS W YETBEPTHYHAs CTPYKTypa). XUMHYECKHE CBOWCTBAa OEJKOB.
buonornueckue GpyHKInu OEIKOB.

®DepMeHThI — Onosoruueckue karanuzaTopsl. CTpoeHne pepMeHTa: akTUBHBINA LIEHTP, CyOcTpaTHast
cnenuguaHocts. Kopepmentsl. Buramunsl. OTinuns pepMEHTOB OT HEOPTaHUYECKUX KAaTaTU3aTOPOB.

YrneBoapl: MOHOcaxapunabl (TJIIOKO3a, pubo3a H JAe30KcHpubo3a), aucaxapuisl (caxaposa,
JIAKTO3a) U TOJHcaxapuipl (Kpaxmall, TIIHKOTeH, [eJUTon03a). brojornueckne GyHKINN YTIIEBOIOB.

Jlumuner:  Tpurmunepuasl, dochomummas, crepounsl. [wnpoduibHO-THAPOGOOHBIE CBOKHCTBA.
buonornueckne ¢yHknun aunuaoB. CpaBHEHHE YITIEBOAOB, OCIKOB W JIMMHIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxneunoseie kucnotel: JHK u PHK. Hykneotuasl — MOHOMEpPH HYKJIEHHOBBIX KHCIOT.
Crpoenne u ¢pynknuu JHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: ctpoenue u GpyHKIIUH.

[uronorust — Hayka o kierke. KietoyHas Teopusi — mpuMep B3aUMOJCHCTBUS uael U (akToB B
HaY4YHOM MO3HAaHUH. MeTOobl U3YUEeHUS KIIETKH.

Knerka kak menocTHas »xuBasi cucremMa. OOLIMe NPU3HAKM KIIETOK: 3aMKHYTas HapyXHas
memOpaHna, Moniekyibl JIHK kak renetuueckuii anmapar, cucteMa cCuHTe3a Oerka.

Tumbl  KJIETOK:  dyKapuoTH4YecKas M IpokapuoThuyeckas. OcoOeHHOCTH — CTpOCHHMS
NPOKapuoTHYeCKOor KieTku. Kierounas crenka Oakrtepuil. CTpoeHHE 3YKapUOTHUECKOM KIIETKH.
OCHOBHBIE OTJINYHUS PACTUTENLHOH, )KUBOTHOM U TPHOHOHN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHas CTeHKa, TJIUKOKAJIMKC, WX (YHKIUH.
[TnaszmaTnueckass meMOpana, e€ cBoiicTBa 1 QpyHKIMH. LluTomasma u e€ opranonasl. OqHOMEMOpaHHbIE
opranouabl kietku: OIIC, ammapar ['ombmxu, sm3ocoMbl. I[loyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJPUH, TUIACTU B [IponcxoxaeHne MUTOXOHAPUH U miacTui. Bujapl mnactua. HememOpaHHbie
OpraHouzbl KJETKU: PHUOOCOMBI, KJICTOYHBIM ILIEHTpP, LCHTPHUONH, PECHUYKH, >KIYTHKH. DYHKIUH
OpraHouOB KJIETKH. BmroueHus.

Snpo — perymsaropubiii neHtp kietkd. CTpoeHme sizpa: siepHas 000iI0YKa, KapHoIia3Mma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KJIETKE.

JdemoHcTpanuu:

Iloptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, x. Yorcon, ®@. Kpuk, M.
VYunkusce, P. ®panxiun, K. M. Bap.

Huarpammer: «Pacnpenenenie XMMHUECKHUX SJIEMEHTOB B HEXXHMBOHM mpupone», «Pacmpenenenne
XUMHYECKHX 3JIEMEHTOB B KUBOU MIPHUPOJIEN.

Tabmuuer u cxemsl: «llepnonuueckas Tabiuna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOIbl», «buocuntes Oenka», «CtpoeHue Moisiekynsl Oenka», «Ctpoenue depmenta», «HykiaenHosble
kucioTel. JIHK», «Ctpoerume momnekynsl ATO», «CTpoeHne >yKapHOTHYECKOW KIeTKn», «CTpoeHue
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KUBOTHOM KieTKu», «CTpOeHHE pacTUTEIbHON KIeTKH», «CTpoeHHE MPOKApPUOTHUECKOM KIECTKI»,
«Ctpoenue sapa KIETKI», «YTIIEeBOIb», «JIMIuabD.

O0bopynoBaHue: CBETOBOM MHKPOCKOI, 000pyJOBaHHUE ISl TPOBEACHHS HAOMIOACHUH, N3MEPEHUI,
9KCIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEILHBIX, )KUBOTHBIX U OaKTEPUANBHBIX KIETOK.

JlaGopaTopHble H MPaKTHYECKHE PA0OTHI:

Jlaboparopuas pabota Ne 1. «M3ydeHne KaTaauTHYECKON aKTHBHOCTH (JepMEHTOB (Ha MpuMepe
aMuUIIa3bl WK KaTalasbl)y.

Jlaboparopnas pabota Ne 2. «M3ydeHne CTpOCHHS KIETOK PACTEHHM, )KUBOTHBIX M OaKTEpHil MO
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OIMHCAHUEY.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMEH BeIIeCTB, WM METa0oIM3M. ACCUMIIANUS (IIACTUYCCKUI OOMEH) W JTUCCUMILISIUS
(PHEpreTHYecKuit 0OMEH) — IBE CTOPOHBI €IUHOTO Ipolecca Merabonm3Ma. Poirb 3aKOHOB COXpaHEHHS
BEIIECTB U PHEPTUH B TOHUMaHUH METa00IM3MA.

Tunbl oOMeHa BelecTB: aBTOTPOQHBIN 1 TeTepoTpodHbliil. Poib ¢pepMeHTOB B 0OMEHE BelecTB U
NPEBPALCHUN HEPTHU B KIIETKE.

®ortocunres. CBeroBas n TeMHOBas (a3bl oTocuHTe3a. Peakiun porocuuTe3a. DPPEKTHUBHOCT
¢dorocunTesa. 3Hayenue GoTocuHTE3a AN )KU3HU Ha 3emite. BiusiHue ycnoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OaKTepru. 3HaUeHHe XEMOCHHTe3a IS )KU3HU Ha 3emure.

OHepreTudeckuii oOMeH B KIETKe. PaclieruieHue BEIIECTB, BBIICICHHE W aKKyMYyJIHPOBaHHE
SHEpPIruu B KJETKe. DTambl dHepreTudeckoro oomena. I'mukonus. bpoxkenue u ero Bunbsl. Kucioponnoe
OKHCIIGHHWE, WiIH KiIeToyHoe JeixaHue. OxuciurensHoe (ocdopumupoBanue. IPPeKTHBHOCTH
9HEPreTHUECKOr0 OOMEHa.

Peaknum marpuynoro cunresa. ['enerndeckass unpopmanus u JJHK. Peanuzanms renerndeckoit
uHpOpMaIK B KJIeTKe. | eHeTHIeCKnid KOl M €ro cBONCTBa. TpaHCKpunmus — MaTpudHblid cuHTe3 PHK.
Tpancnsimus — OmocuHTe3 Oenka. Dtambl TpaHcmanuu. KomupoBaHue aMHUHOKHCIOT. Pons pubocom B
OonocuHTe3e Oerka.

Hexnerounsle Qopmbl xu3Hu — BUpychl. Vctopusi otkpeitus BupycoB (/. W. VBaHoBckwit).
Oco0eHHOCTH CTPOEHHS M AKU3HEHHOTO IIUKJIa BUPYCcoB. bakrepuodaru. bonesun pacteHni, ")KUBOTHBIX U
4enoBeKa, BhI3bIBaeMbIe BUpycamH. Bupyc nmmyHnonedummra yenoseka (BUY) — Bo3Oynurens CITN1a.
OOparHasi TpaHCKpHIIIUS, peBepraza © uHTerpasa. IIpodunakThka pacnpocTpaHEHHS BHUPYCHBIX
3a0oseBaHuU.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konsrios, JI. . UBanosckuit, K. A. Tumupszes.

Tabmumer 1 cxembl: «Tunbsl TUTaHuA», «Metadonu3my, «MUTOXOHIPU», «DHEPTreTHUECKUN
oOmen», «Xinopomnact», «Dotocunre3y», «Ctpoenne IHK», «Crpoenne n QpyHKIMOHMpPOBAaHHE TEHAy,
«Cunre3 Oenka», «['eneTnueckuil kKoay», «Bupyce», «bakrepuodarm», «CTpoeHHE M KU3HEHHBIA UK
Bupyca CIIW/]a, 6akteprodaray, «Pemmukanms JJTHK».

O6opynoBanue: moaenu-amuiakanyu «Yasoenue [IHK u Tpanckpunmumsy», «buocunTes Oenkay,
«CTpoenue KIeTKn», Moaenb cTpykrypsl JTHK.

Tema 5. Pa3mHoxkeHHe U MHANBUAYATbHOE Pa3BUTHE OPTaHU3MOB.

Knerounsrid nukim, uim sXu3HeHHBIN UK KieTku. MaTepdasa u mutos. Ilpoueccsl, npoTekaromiue
B uHTep(aze. Perumkanus — peakuust marpuuHoro cunresa JJHK. Crpoenne xpomocoM. XpoMOCOMHBIH
HaboOp — KapuoTHIl. JIMMJIOWIHBIN 1 TaINTIONIHBIA XpOMOCOMHBIE Habopbl. Xpomatuasl. LluTonormueckne
OCHOBBI Pa3MHOKEHUS M NHANBHIyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetkn — muto3. Cragum mutosa. [Iporneccsl, mMpoucXonasdiye Ha pas3HbIX CTaAMsIX
MHTO03a. BHONOrM4ecKuil CMBICIT MUTO3A.

IIporpamMmmupyemast Tubenb KJIETKH — aromnTo3.

@DopMbl pasMHOXKEHHsI OpraHuU3MOB: Oecriojioe M IMojioBoe. Buapl Oecroyioro pa3MHOKEHHS:
JIeIeHNe Ha/JBO€, IIOYKOBAaHME OJHO- ¥ MHOTOKIETOYHBIX, CIIOPOOOpa3OBaHUE, BETETATHBHOE
pa3MHokeHue. VIcKyCcCTBEeHHOE KIIOHMPOBAHUE OPTaHU3MOB, €0 3HAYSHHE IS CEJIEKIIHH.

[TonoBoe pasMHOXKEHHE, €ro OTIANYHSI OT OECIOIOTO.

Meiios. Craguu Meiio3a. [Iporeccsl, npoucxoasmniye Ha ctagusax Meiosa. IloBenenne xpomocom B
Meiioze. Kpoccunrosep. buonoruueckuit CMbICT ¥ 3HaYE€HHUE MeH03a.
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l'ametorenes — mpomecc 0Opa3OBaHHS TMOJOBBIX KIETOK Yy KUBOTHBIX. [lonOBBIE >Keme3bl:
CEMEHHHUKH ¥ suIHUKH. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KIIETOK — raMeT (CIIEpMAaTO30H I, SIUIICKICTKA)
— cmepMatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTpOEHHsI SHIEKJIETOK M  CIEpMaTO30HIOB.
OmnonotBopenue. [lapreHorenes.

WunuBuayansHoe pa3BuTHe (OHTOTEHE3). OMOpHOHANBbHOE pa3BUTHE (dMOpHOTreHe3). Tambl
SMOPHOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX JKMUBOTHBIX: NPOOJIEHWE, TaCTPYJALWsA, OpraHOTeHe3.
[ToctomMOpuoHanbHOEe  pa3BuTHE. THUMBI  MOCTAMOPHOHATIBHOTO  pa3BUTHA: MOPAMOE, HEMpsMoe
(mrauHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CITOCOOHBIC BRI3BIBATH BPOKIEHHBIC
ypOACTBa.

Poct u pasButue pactenuil. OHTOreHe3 IIBETKOBOTO pACTEHHS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHS.

JdemoHcTpanuu:

Tabmuuer u cxembl: «DOpPMBI pPa3sMHOXKCHHSI OPTaHU3MOBY», «/IBoliHOE OMIOJOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTtuBHOe pa3MHOXKEHHE pacTeHUi», «JleneHue kieTku OakTepuii»,
«CTpoeHHe TIOJIOBBIX KIIETOK», «CTpoeHne XpomocoMbl», «Kierounsit mukmy, «Permmmkarms JIHK»,
«Murosy, «Meio3y», «IIpsimoe 1 HenmpsiMoe pa3BUTHEY», «]'aMETOTeHE3 Y MIICKOMUTAIOIIMX U YEIOBEKaY,
«OCHOBHBIE CTaJIMU OHTOTEHE3a.

OGopynoBaHre:  MHKpPOCKOI,  MuKporpemnapaTsl  «CrepMaTo30uabsl  MIIEKOIHTAIOIETOY,
«Slitnexnerka MIieKonmuTaromero», «KapnokuHe3 B KIETKaX KOpEUIKa ITyKay, MarHUTHAsS MOJIENb-
amuikanus «/lenenue kierkm», moaens JJHK, Monens MeTadasHoii XpoMOCOMBI.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparopnas padora Ne 3. «Habmronerrne MuTO3a B KJIIETKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Jlaboparopnast pabora Ne 4. «M3ydyeHwe CTpPOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpeTapaTax.

Tema 6. HacjieqcTBEHHOCTh M U3MEHYHBOCTb OPraHU3MOB.

[Mpeamer u 3amaun reHeTHKH. VIcTOpust pa3BUTHS T€HETUKU. POJb HUTOJIOTMH U SMOPHOIOTHH B
CTaHOBIICHHH TEHETUKHU. BKiajg pocCHHCKUX M 3apyOCKHBIX YYEHBIX B Pa3BUTHE TCHETHKH. MeTOHbI
T€HETHKH  (THOPUIOIIOTHYECKUH, I[IMTOTEHETHYECKUH, MOJEKYyIsIpHO-TeHeTndecknii). (OCHOBHBIC
reHeTHdeckue MoHATH. I 'eHeTHUecKas CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerHIPIBaHI/Iﬁ.

3aKOHOMEPHOCTH HacJe0BaHUsl TPU3HAKOB, ycTaHOBIeHHBIe ['. Menpenem. MoHorubpuaHoe
CKpelllMBaHue. 3aKOH eIMHO-00pa3usi THOPUIOB MepBoro mokoieHus. [IpaBumo moMuHUpOBaHUS. 3aKOH
pacineruieHns Ipu3HakoB. | nnore3a ynuctoTel raMeT. [loHOe 1 HEMOJTHOE TOMHUHUPOBAHNE.

JurnbpuaHoe ckpelmyBaHue. 3aKOH HE3aBHCUMOTO HacJeIoBaHus MPU3HAKoB. LluToreneTnueckue
OCHOBHl  JIMTHOPHIHOTO  CKpeIlWBaHWs.  AHanmusupylolnee  ckpemmBaHue.  Vcmonp3oBaHue
AHAM3UPYIOIIETO CKPEIUBAHMS IS OTPEieNIEHUs] TEHOTUIIA OCOOH.

CueruieHHOe HacieqoBaHue npu3HakoB. Padora T. Moprana 1o CHEIJICHHOMY HAacCJeJIOBaHHUIO
reHoB. Hapyienue cuieruieHust TeHOB B pe3yJibTaTe KPOCCHHIOBEpa.

XpOoMOCOMHas TEOPHS HACIIEACTBEHHOCTH. | €HETHUECKUE KapTHI.

I'enetuka mona. XpOMOCOMHOE ONpeAesieHHe Ioyla. AyTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'omorameTHbIe 1 reTeporaMeTHbie opranu3Mbel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

W3menunBocTh. Buabl M3MEHUYMBOCTH: HEHACIEICTBEHHAas M HACJEICTBEHHasd. Poib cpensl B
HEHAaCJIeZICTBEHHOM WU3MEHYHUBOCTH. XapakTepucTika MOJIU(PHUKALNOHHON M3MEHYHMBOCTH.
BapuaunonHnsiii psg v BapuanuoHHas kpuBas. Hopma peakumm npusHaka. KonuuecTBeHHbIE WU
Ka4yeCTBEHHbIE IPU3HAKM M MX HOpMa peakuy. CBOWCTBa MOJM(PHUKALMOHHONW H3MEHYNBOCTH.

Hacnexncteennas, Wiy reHOTUITMYECKAs, U3MEHUYNBOCTh. KoMOMHaTHBHAS M3MEHYMBOCTE. Melo3 u
MOJIOBOM TIPOIIECC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTaIllMOHHAsT W3MEHYHBOCTD.
Knaccugpukanust Myranuii: TEHHBIE, XPOMOCOMHBIE, TCHOMHbIe. YacToTa ¥ TPHYHHBI MYTaIHH.
Myrarennsle (akTopsl. 3aKOH TOMOJOTMYECKMX PsIOB B HacileACTBeHHOW wu3MeHumBoctd H. W.
Basunosa.

BHe;[z[epHas[ HACJICACTBECHHOCTh U U3MCHYNBOCTBD.

I'enernka wuwenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJbl T'€HETUKH 4YeEJIOBEKA:
reHeaNoTnYecKui, OIM3HELOBbIH, LUTOICHETHYECKHH, OMOXMMHYECKHI, MOJIEKYJSPHO-T€HETHUECKHUM.
CoBpeMeHHOE OmpeselieHre TEeHOTHIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAaHWE, T€HOTHIIMPOBAHUE, B TOM
yucie ¢ nomorisio [11P-ananuza. HacimencTenuslie 3a001€BaHus YeI0BEKa: TeHHBIE 00JI€3HM, OOJIE3HH C
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HACJIC[ICTBEHHONW IPEpacoyioKEHHOCTBIO, XPOMOCOMHBIE Ooisie3HH. CoMaTudeckue U IeHEepaTUBHbIE
myraiuu. CtBosioBble KieTKU. [IpuHIMNBI 310poBOoro o0pasa ’KM3HU, TUArHOCTHKH, NPO(UIAKTUKU U
JieueHHs TeHEeTHYECKUX Oosie3Hell. MenKo-TeHeTHUECKOe KOHCYIbTHPOBaHUE. 3HAYCHUE METUIIMHCKON
TeHETHKH B MPEAOTBPAILIECHUH U JICUSHUH TeHETUYEeCKHX 3a00IeBaHuUil YeTIoBeKa.

JdemoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopramn, I'. me @pu3, C. C. UerBepukos, H. B. TumodeeB-Pecorckuid,
H. W. BaBuios.

TaOnuue! u cxembl: «MOHOTHOPHIHOE CKPELIMBAHUE M €0 LUTOT€HETHYECKas OCHOBa», «3aKOH
pacuienjeHuss M ero LUTOICHETHYEeCKas OCHOBa», «3aKOH YHUCTOTHI ramery», «lurudpumHoe
cKpeuBaHue», «Lluromornueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBaHU», «Meho3», «B3anmoeiicTue
aJIeNbHBIX TEHOB», «l'eHeTHueckne KapThl PacTEeHWi, >KMBOTHBIX W uenoBeka», «['eHeTmka momay,
«3aKOHOMEPHOCTH HACIEIOBaHMSA, CLEIUIEHHOIO C IOJoM», «KapuoTumbl uenoBeka W JKUBOTHBIXY,
«Bugpl m3MmeHunMBOCTHY, «MoanpukanuoHHas H3MEeHYHBOCTh», «HacnemoBanue pesyc-dakropay,
«l"enetuka rpynn KpoBu», «MyTallmoHHas U3MEHUYHUBOCTHY.

Ob6opynoBanue:  Mmogenu-ammvkaund — «MoHoruOpugHoe — ckpemmBanue»,  «Hemosnoe
JOMUHHMpOBaHHe», «JuruOpumHoe ckpemuBaHue», «llepekpéct XpoMocom», MHKPOCKON U
MUKpornpenapar «/po3oduna» (Hopma, mytanmuu (GOpMBI KPBUIEEB U OKpacKH Tena), repoapuii «I opox
ITOCEBHOIM.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHI:

Jlaboparophast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOIO W JTUTHOPHIHOIO
CKPELIMBaHUS Y Ipo30(QHIIBI Ha TOTOBBIX MUKpOTIpEnapaTaxy.

Jlaboparopuast pabora Ne 6. «l3yueHne MOAMPUKAIIMOHHOW W3MEHYMBOCTH, IIOCTPOCHHE
BApUAIIMOHHOTO PsAa U BapUALlUOHHOW KPUBOI».

Jlaboparophas pabora Ne 7. «AHANIN3 MyTalui y Apo30(HUIIbI HA TOTOBBIX MUKpOIpEnapaTax».

[IpaxTrueckas padora Ne 2. «CocTaBieHrne U aHATN3 POJTOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M TPOIECC. 3apOXKICHUE CEIeKIMU U jJoMectukanms. Yuenue H. U.
BaBuinoBa o0 1eHTpax TNPOUCXOXKACHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHuid. LleHTphI
MIPOUCXOXKJICHUS TOMAIIHUX KUBOTHBIX. COPT, IOpOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMA. MacCcOBBIH M MHIUBHYAIbHBIA OTOOPHI B CEIEKIINU PacTEHHUH
u KHUBOTHBIX. OlleHKa dKcTephepa. BIM3KOpoJICTBEHHOE CKpellMBaHWE — WHOpWUAMHT. UncTas JTUHHA.
CkpemmBaHue 4UCTHIX JHHUE. l'eteposuc, mnu rubpupgHas cuna. HepoicTBeHHOE CKpelIMBaHuEe —
ayropunuar. OtpanéHHas ruOpuansanus u e€ ycnexu. VCKycCTBEHHBI MyTareHe3 W MOJIy4eHHE
MOJIUTUIONIOB. J{OCTHKEHNS CENEeKIIMN PACTEHUH, KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomornss kak OTpacnb MPOM3BOACTBA. ['€HHas WHXKEHepHs. OTambl CO3JaHUSA
pexombunanTaoit JIHK w TpancreHHsix opranm3moB. Knetouynas wrkeHepus. KieTowHble KyIbTYpBI.
MuKpoKJIOHaIbHOE pa3MHOKEHHE pacTeHuit. Knonuposanue BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DJKOJOTHYECKHEe U dThdeckue mpodiembl. [MO — reHerndecku
MOJIU(PHUINPOBAHHBIE OPraHU3MBI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBanos.

Tabmuuer u cxemsl: kapta «LIeHTpbI IpoHCXOXKAeHHS U MHOT000pa3us KyJIbTYypHBIX PacTEHHI»,
«Ilopoapl IOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuit», «OTnanéHHas THOpUAN3AL»,
«PaboTel akamemuka M. ®@. MBanoBay, «llomummmionausy, «O0bekThl OHOTEXHOIOTUN», «KieTodHbIe
KyJbTYpbI U KIIOHUpOBaHUEY, «KOHCTpyrpoBaHNe U IEPEHOC TEHOB, XPOMOCOM).

ObopynoBanue: MyJISDKH TUIOIOB M KOPHEIJIOAOB AUKUX (OPM U KYJIbTYpPHBIX COPTOB PacTECHHIH,
repbapuii «CenbCKOX03HCTBCHHBIC PACTCHUS.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTH)KEHHUSI CEJIeKIMM pAacTeHHH W KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENBHBINA YIaCTOK, B TEIUIMYHOE XO35HCTBO,
nabopaTopuIo arpOyYHUBEPCUTETA WIIM HAYYHOTO TICHTPA)».

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMEI 110 BUOJIOTMN HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA
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Cormacao ®I'OC COO, ycranaBiauBaroTcsi TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS 00yYarOIIHMICS
MpOTrpaMM cpeiHero o0IIero o0pa3oBaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType THMYHOCTHBIX pe3yIbTaTOB OCBOCHUS HpeaMera «bronaorus» BeIIEICHBI CIEIYONIUE
COCTABJISIONINE. OCO3HAHUE OOYYAIONUMUCS POCCHICKON TPakIaHCKOW MIICHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTH U CAaMOOTIPEIeNIEHUIO0, HAIMYIE MOTHUBAINH K 00y4eHNIO0 ONOIIOTHH,
I[eJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEU W
UCTOPUYCCKUX TPATUIMIA Pa3BUTHS OMOJIOTMYSCKOTO 3HAHUS, TOTOBHOCTDh U CIIOCOOHOCTH 00YYaIOIIUXCS
PYKOBOJCTBOBaTbCA B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTAHOBKaMH, HPUCYLIUMHA
CHUCTeMe OHMOJOTHYECKOT0 00pa30oBaHMs, HAIWYHE OKOJOTHYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTD LIETIU U CTPOUTD >KU3HEHHBIC TIIaHbI.

JIndHOCTHEIE pe3yNbTaThl OCBOCHUS MpeaMeTa «BHONOorHs JOCTUraloTCs B €AMHCTBE YYeOHOU U
BOCITUTATENbHOU JEATENBHOCTU B COOTBETCTBUM C TPAAULUUOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH W IyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHUHITHIMH B OOIIECTBE MpaBWIaMU W
HOpMaMH TIOBEJCHHSI M CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS M CaMOPa3BUTHSA,
Pa3BUTHUS BHYTPEHHEH MO3UIMUM JIMYHOCTH, NATPUOTHU3MA, YBAXKEHHUS K 3aKOHY U IPABOMOPSAKY,
YeIIOBEKY TPYJa U CTapIieMy TOKOJICHUIO, B3ANMHOTO YBaKEHUs, O0EPEKHOTO OTHOIICHUS K KYJIBTYPHOMY
HaclleIMI0 M TpaJulUsM MHOTOHAIMOHANIBHOrO Hapoja Pocculickoit ®@enepauuy, NOpUPOAE U
OKpY>Karolllen cpene.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mnpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CITOCOOHOCTh 00YYarOIIUXCS PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH
JIMYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpUCHTAIMH, TMO3UTHBHBIX  BHYTPCHHUX  YOCKICHUIA,
COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINecTBa, paclIMpeHre KU3HEHHOTO
ONbITa W ONbITA ACATEIIBHOCTH B IPOLECCE PEATM3allMd OCHOBHBIX HAIPABICHUNA BOCIUTATEIbHOU
JIESITENIbHOCTH, B TOM YKCJIE€ B YaCTH:

1) rpamaaHcKoOro BOCIUTAHUS:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3WIMK OOYYArOIIErocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH, YBa)KEHNE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JESATENPHOCTH MpPH CO3JaHUH YYEOHBIX IIPOEKTOB,
pelIeHn Y4eOHBIX 1 MO3HABATEIHHBIX 3a/1a4, BRITIOJTHEHUH OHOJIOTHYECKUX AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEICNIATh COOCTBCHHYIO MO3MIIMIO IO OTHOIICHHIO K SIBJICHUSM COBPEMEHHOMH
JKU3HU U OOBSCHSATH €€;

YMEHHE YYUTBIBATh B CBOMX JEHCTBHAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O B3aMMOJEHCTBUS
JIOJICH ¢ Pa3HBIMU YOSKICHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U COI[HAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B IPOIIECCE COBMECTHOI'O BBIMIOJIHECHUS YU€OHBIX, [I03HABATEIIbHBIX
U HCCIIEeOBATENLCKUAX 33J1a4, YBAXUTEIHLHOTO OTHOIIEHUS K MHEHHWIO OINMOHEHTOB MPH OOCYXKICHHUU
CIIOPHBIX BOITPOCOB OHOJIOTHYECKOTO COACPIKAHMUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NaTpHMOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON TPa)TaHCKON HUIIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU Mepea PoauHoM, rop1ocTH 3a CBOM Kpai, cBoto PonnHy, CBOil S3BIK U
KYJIBTYpPY, IPOILIOE U HACTOSIIIIEE MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIUEHUE K MNPUPOAHOMY HACIEOUI0O W TMaMATHHUKAM MPUPOJIBI, TOCTIKEHUSIM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OIIGHHMBATh BKJIAJ] POCCUHCKUX Y4YEHBIX B CTAHOBJICHHE M DPa3BUTHE OHOJIOTHH,
MMOHUMaHUs 3HAYCHUs OWOJIOTUM B MO3HAHWUM 3aKOHOB TPUPOBI, B KU3HU 4YEJIOBEKa U COBPEMEHHOTO
00111eCTBa;

uneitHas yoeKIEHHOCTh, TOTOBHOCTE K CITy)KCHHIO M 3anuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0
cyn0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHME AYXOBHBIX [IEHHOCTENH POCCUICKOT0 HApO/Ia;

c(hopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSA, ITHIECKOTO MTOBEIEHUS;
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CIIOCOOHOCTh OIEHWBATHh CUTYAIllMI0 W TPUHUMATh OCO3HAHHBIE pEIIeHWs, OPHUEHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATUS IIEHHOCTENW CeMENHOM )KM3HU B COOTBETCTBUU C TPAIULIMSIMU Hapoa0B Poccuuy;

4) 3cTeTHYeCKOT0 BOCTIUTAHUSI:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYAs 3CTETHKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOMIECTBEHHBIX OTHOIICHH;

MMOHUMAaHHUE 3MOLUOHAIBHOI'O BO3IEUCTBHUS )KUBOU IPUPOBI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KadecTBa
TBOPYECKOUN TUYHOCTH;

5) ¢usuyeckoro BocnuTAHUS, (POPMUPOBAHHUS KYJIBLTYPbI 310POBbS U 3MOLHUOHAJIBHOIO
Osaronmosryums:

NOHUMaHWE W peanu3alyst 3J0pOBOro W 0Oe3omacHOro obpas3a KHU3HM (310pOBOE IUTAHUE,
cOOJIOICHNe TUTHEHWYECKHX TPaBWI W HOPM, COaJaHCHPOBAHHBIM PEXUM 3aHIATHH W OTIBIXa,
perymsapHas (pu3nUecKas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXHYECKOMY 370POBbBIO;

MMOHWMaHWe [EHHOCTH MPAaBWJI HHIWBUAYATHHOTO W KOJJIEKTUBHOTO O€30MAacHOTO TOBEICHUS B
CUTYaLUSIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJCH;

OCO3HAaHUE TIOCICICTBUH W HENPUATUS BPEIHBIX NPUBBIYCK (YHOTPEOJICHUS  aJKOTOJIS,
HapKOTUKOB, KYPEHHS);

6) TPY10BOI'0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYAy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYI0It00ue;

TOTOBHOCTh K AKTHUBHOW JESITEIbHOCTH TEXHOJOTMYECKOM M COLUMAIbHOW HaNpaBJIE€HHOCTH,
CIOCOOHOCTHh HHUITUHPOBATH, TUTAHUPOBATH M CAMOCTOSITETIFHO BBITIOHSTH TaKYIO JIESTEIbHOCTE;

WHTEpEC K PAa3NMUYHBIM cdepaM TpoPecCHOHATFHONW NEATENBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyAyIIeH MPOheCcCHH U PeaaTu30BbIBATH COOCTBEHHBIC YKU3HCHHBIC TIAHbI;

TOTOBHOCTB M CTIOCOOHOCTB K 00pa30BaHUIO M CAaMOOOPa30BaHUIO HA TIPOTSHKCHUH BCEH JKU3HM;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

IKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOLICHHE K MPUPOJE KaKk UCTOYHHKY JKU3HU Ha 3eMile, OCHOBE
€€ CylIEeCTBOBaHUS;

TIOBBIIIICHUE YPOBHS SKOJOTUYECKOW KYJIBTYphI: MPUOOPETEHHE ONBITA TUIAHUPOBAHHS ITOCTYIIKOB
Y OLICHKU UX BO3MOKHBIX MOCIIECTBUN AJI OKPY>KAIOLIEH Cpebl;

OCO3HaHUE II100abHOTO XapaKkTepa SKOJIOTHYECKUX MPOOJIeEM U ITyTel UX peleHHs;

CMOCOOHOCTh MCIOJNB30BaTh MPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS IPHU
pemieHnn TpoOieM, CBS3aHHBIX C PalMOHAIBHBIM MPHPOJIOTIONH30BAHAEM (COOIIOICHHE IPaBHII
MOBEIEHUSI B TPUPOJIE, HANPABJICHHBIX HAa COXPaHEHHE PAaBHOBECHS B JKOCHCTEMAaxX, OXpaHy BHUJOB,
3KOCUCTEM, OUOChEpHI);

AKTHUBHOE HEMPUSATUE ACUCTBUM, MPUHOCIIIMX BPEA OKPYKAKOIIEH MNPUPOJHOW cpene, yMEHHUE
MIPOTHO3UPOBATh HEOJIATONPHUATHBIC HKOJOTHYECKUE TIOCICCTBUS TMPEAIPUHUMACMBIX JEHCTBUNH W
MIPEeIOTBpaIIaTh UX;

HaJU4Kie Pa3BUTOrO SKOJOTHYECKOTO MBILIUICHUS, SKOJIOTUYECKON KyIbTYpPbl, ONbITA AECSITEIbHOCTH
SKOJOTMYECKON  HaNpaBlICHHOCTH, YMEHHSA  pPYKOBOACTBOBATbCS MMM B  ITO3HABaTEIbHOM,
KOMMYHHUKATHBHOW ¥ COIIMAILHOHN IPaKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOU NEATCITHLHOCTH
AKOJIOTMYECKOM HANpaBICHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH M OOIIECTBEHHOM NMPaKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHNE S3BIKOBOM M YHUTATEIBCKON KYJIBTYPHI KaK CPEICTBA B3AMMOJIECHCTBUS MEXKTY
JFOJTEMH U TTIO3HAHUS MHUPA;

MOHUMaHue crnenuukr OWOJIOTUM KaK HayKW, OCO3HaHWs e€ poir B (HOpMUPOBAHUU
PaIOHANBHOTO HAYYHOTO MBIIUICHUS, CO3JIAaHUH IIEJIOCTHOTO TPEICTABICHUS 00 OKPYXaroIeM MHUpe
KaK O €MHCTBE MIPUPOJIBI, YeIOBEKa U OOIEeCTBa, B MO3HAHUH ITPUPOIHBIX 3aKOHOMEPHOCTEHN U pEIIeHUN
Mpo0OIIeM COXpaHEeHHsI IPHUPOTHOTO PAaBHOBECHS;
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yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIS COBPEMEHHOW LMBHMIIM3AIMN: OOECIICUeHUSI HOBOTO
YPOBHS DPa3BUTHA MEIHWLHUHBI, CO3aHHE IIEPCHEKTUBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX peIaTh
pecypcHble TPOOJIEMBbl Pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TI00aJbHBIX HKOJIOTHMYECKHX
npobjeM M oOecredeHus] Mepexona K yCTOWYMBOMY pa3BUTHIO, PAlMOHAJIBHOMY HCIOJIb30BAHHIO
HPUPOHEIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TIOJNyYEHHUH OHOJIOTMYECKHX 3HAHMHA B IEIAX IIOBBILCHHS OOIICH
KYJIBTYpPbI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOW 4acTH (D)YHKIHMOHAIBHOW IPaMOTHOCTH
oOygatonuxcs, GopMUPYyeMOi TPH U3ydeHUH OMOJIOTH;

NOHMMaHNE CYITHOCTH METOJOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh IONydaeMble 3HAHMS JIs aHaiu3a W OOBSICHEHMs SIBJICHUH OKpY)KaloLIero Mupa H
NPOUCXOASIINX B HEM HM3MEHEHH, yMEHHE JelaTh OOOCHOBAHHBIC 3aKIIOUYCHUS HAa OCHOBE HAyYHBIX
(aKTOB M UMEIOUINXCS TAaHHBIX C LEJIBIO MTOTYYCHHS TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSITETIbHO HCIIOJIB30BaTh OMOJOTMYECKHE 3HAHWA JIsl pelleHHs MpodjeM B
peanbHbIX )KU3HEHHBIX CHTYAIHSIX;

OCO3HAaHHWE LEHHOCTH HAyYHOW JESTeNFHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCIIEZIOBATEIBLCKYIO IESITEIbHOCTh HHANBUTYaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPA30BaHUIO, K aKTUBHOMY
HOJTyYSHUIO HOBBIX 3HAHHUH 110 OMOJIOTUHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMU.

METANPEJIMETHBIE PE3YJIBTATBI

MertamnpenMeTHsle pe3ybTaTbl OCBOCHUS yueOHOro npeamera «buosorus» BKIIOYAIOT: 3HAYNMBbIE
Ui GOPMHPOBAHMS  MHPOBO33PEHUST  OOYYAIOMIMXCSl  MEKIUCHUIUIMHAPHBIE  (MEXIpPEAMETHBIC)
oOIlIeHayYHbIe TOHATHUS, OTPaKAIOIIME IEeNOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEHU(HUKY METOIIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTus, ABJICHHUE, MPOLECC, CUCTEMA,
Hay4HbIH (DaKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeJOBaHHE, HaOII0ICHHE,
U3MEpeHne, OJKCIEPHUMEHT W JpYTuX), YHHBEpCaJbHble YyueOHbIe JeHCTBUs (TIO3HABATENBHBIC,
KOMMYHHKAaTUBHBIC, PETYJISITUBHBIE), oOecTieunBaromye GopMupoBaHue GyHKIUOHATLHOW TPAMOTHOCTH
U COLMAJbHOM KOMIETEHIUH OO0Y4YaIOLIMXCs, CIIOCOOHOCTh OOYYalOLIMXCSl HMCHOJIb30BAaTh OCBOEHHBIE
MEXJUCIUILUTHHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHWs W YHHUBEpCalbHbIe y4ueOHbIe JCHUCTBHS B
II03HABATEJILHON U COLUAIbHON ITPaKTUKE.

MertamnpenMeTHble pe3ysbTaTbl OCBOSHHUSI MPOTPaMMBl CPEAHEro OOIIero oO0pa3oBaHUs JIOJIKHEI
OTpaXkaTh:

OBnaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBHBIMH IeHCTBUAMM:

1) 6a3oBble JIorMYecKHe IelicTBUS:

CaMOCTOSITETIbHO (POPMYITMPOBATEH U AKTYaIM3UPOBATh IPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh NPHU OCBOEHUM 3HAHWHM NPHUEMBI JIOTMYECKOTO MBIIUIEHUS (aHanM3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPUKAINHN, 0000IIEHNUs), PACKPBIBATH CMBICII OMOJIOTUYECKUX TOHSATHH (BBIACISATH X
XapaKTepHbIE IPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMHU HOHSATHAMHN);

OTIpEeICTIATh LEH JEATENbHOCTH, 33/aBas MapaMeTpbl U KPUTEPUU UX JOCTH)KEHHUS, COOTHOCHUTH
pEe3yabTaThl AEATENBHOCTH C TIOCTABICHHBIMH LETSIMH;

MCIIOJIb30BaTh OMOJIOTHUECKUE MOHATHS JJ1s1 OOBSCHEHUS (PAaKTOB U SBJICHUH KUBON MPUPOIHI;

CTPOUTH JIOTUYECKHE PACCYXIEHHs (MHAYKTHBHBIEC, ICAYKTUBHBIC, IO AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHBOPEYUS] B pacCMaTpUBACMBIX SBICHUSX, (OpMYJIMpOBaTh BBIBOJBI U
3aKITFOUYEHUS;

MPUMEHATh CXEMHO-MOJICIbHBIE CpEACTBA JUId IMPEJICTaBICHUS CYLIECTBEHHBIX CBS3eH U
OTHOIIEHWH B W3y4yaeMbIX OHMOJIOTHMYECKUX OOBEKTaX, a TakkKe MPOTHBOPEYHMH pPa3HOTO poja,
BBISIBIICHHBIX B Pa3JINYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIAH pEHICHUS NpoOIeMbl ¢ Y4€TOM aHajiM3a HMEIOUIMXCS MaTepUaNIbHBIX H
HeMaTepUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YIbTATOB IIENISIM, OIIEHUBATh
PHUCKH TIOCIECTBUH JEATENBHOCTH;

KOODIMHHPOBAaTH M  BBIIOJNHATH paboOTy B  YCIOBUSIX PEajbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAaHHOI'O B3aUMOJIEHCTBUS;

pa3BUBATh KpeaTUBHOE MBIIUICHUE IIPU PELLICHUHU >KU3HEHHBIX IPOOIIEM.
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2) 6a3oBble HcceA0BaTeIbCKHE AeiicTBUA:

BJIaJICTh HAaBBIKAMH YYeOHO-UCCIIEIOBATENBCKONH ¥ TPOCKTHOW JESTEIBHOCTH, HaBBIKAMU
paspenieHus mpobaeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IIOMCKY METOJIOB PELICHUS
NPaKTUYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOJ0OB TIO3HAHHUS;

WCIIONB30BaTh pa3W4YHblE BHUABI JESTENFHOCTH 10 TOJYYEHHWI0O HOBOTO 3HAHHS, €ro
WHTEPIIPETalni, MPeoOpa30BaHUI0 U MMPUMEHEHUIO B YYEOHBIX CHUTYAIMSIX, B TOM YHCJIE MPU CO3TaHUU
yueOHBIX M COLMAIBLHBIX TPOCKTOB;

(¢opMupOBaTh HAYYHBIA THI MBIIDICHUS, BIAJE€Th HAYYHOH TEPMHHOJOTHEH, KITFOUYEBBIMU
MOHATHSMHU ¥ METO/IaMU;

CTaBHTh M (POPMYIHPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEIbHON ACATEILHOCTH U KU3HEHHBIX
CUTYaIusIX;

BBISBIISITE TTPUYUHHO-CIICACTBEHHBIE CBA3HM W aKTyalHM3UpOBaTh 3a/ady, BHIIBUTATH THIIOTE3y €&
pellIeHNs], HAXOOUTh apryMEHTHl AJS JOKa3aTelbCTBA CBOMX YTBEPXACHHI, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PCIICHUS;

aHAM3UPOBATH TONIYYEHHBIE B XONIE€ PEIICHHS 3aJadd Pe3ylbTaThl, KPUTUYECKH OICHUBATH HX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh TIPUOOPETEHHBIN OIBIT;

OCYIIECTBIATh IIEJICHATIPABICHHBIN TOWCK TIepeHoca CPEACTB W CHOCOOOB JeHcTBHA B
po(heCCHOHATBHYIO CPELY;

YMETh NICPEHOCUTH 3HAHUS B ITO3HABATCIIBHYIO U IIPAKTUYCCKYIO O6J'IaCTI/I KHU3HCOACATCIBHOCTH,

YMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTeii;

BBIIBUTaTh HOBBIE WICH, TIPeIaraTh OPUTHHAIBHBIE TIOJXOABI M PEIICHHUS, CTABUTH MPOOIIEMBI U
3a71auu, JOMYCKaIONIe aJbTePHATHBHBIC PELICHUSI.

3) pabdota c undopmanmeii:

OpHEHTHPOBATHCA B Pa3IMYHBIX MCTOYHHKAX WH(POpMAnnu (TEKCTe y4eOHOTO MMOCOOMs, HAyIHO-
MIOITYJIAPHON JTIUTEpaType, OMOJOTHIECKHX CIOBApsIX M CHPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WntepHere), aHanu3upoBaTh MHGOPMALMUIO PA3IMYHBIX BUAOB M (HOPM INPENCTABICHUS, KPUTHUCCKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

(hopMyITUPOBATH 3aIPOCH ¥ MPUMEHSTH Pa3IMYHbIE METOBI IIPU TIOUCKE U 0TOOpE OMOIOTHIECKOH
uH(pOpMAaIUH, HEOOXOAMMOH IS BHITIOJHEHHS YUeOHBIX 3a/1a4;

npuoOperaTh  OMBIT  WCHOJNB30BaHUS  MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTIOJIB30BAHUS PA3THYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BHIOMPATh ONTUMAIBHYIO (POpPMY IpencTaBiIeHUs OMOIOTHYECKON WH(MOpMAaIUu
(cxemsl, Tpad Ky, AHATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIONIb30BaTh HAYYHBIN SI3BIK B KA4eCTBE CPEACTBA NpH padboTe ¢ Onomornyeckoi nHpopMarmeit:
MPUMEHATh XUMUYeCKHe, (PU3NYECKUEe U MaTeMaTHYeCKHe 3HAKH M CUMBOIIEL, (hOpMyITel, aOOpeBHaTypy,
HOMCHKIJIATypYy, UCIIOJIL30BATh U HpeO6pa3OBBIBaTB 3HAaKOBO-CUMBOJIMYECKUE CPEACTBA HATTIAIHOCTHU;

BJIaJICTh HABBIKAMH PACIIO3HABaHUS W 3alIUThl MHPOpPMALWH, WHOOPMAIMOHHONW OE€30MacHOCTH
JUYHOCTH.

OgiaeHle yHUBePCATBHBIMH KOMMYHUKATHBHBIMH 1CTBUAMU:

1) o0menue:

OCYIIECTBISATh KOMMYHUKAIIMU BO BceX c(epax >KW3HH, aKTHBHO YYacTBOBATh B JIUAJIOTE HIIU
JUCKYCCHM TIO CYILECTBY OOCyXImaeMoil TeMbl (YMEHHE 3a/aBaTh BOINPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCHUTCIIbBHO BBITIOJIHCHUA HpezmaraeMoﬁ 3aaa4u, YYUTbIBATb UHTCPECHI U COTJIACOBAHHOCTH H03I/II_[I/II71
JIPYTHX YYaCTHUKOB JIHAJIOTa WU TIUCKYCCHU);

pacro3HaBaTh HeBepOaJbHBIE CpelICTBa OOIICHHWS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
IMPEAITIOCBIIIOK BO3HUKHOBCHUSA KOH(i).]'II/IKTHI)IX CI/ITyaI_IPIfI, YMETb CMATYaThb KOHq).HI/IKTI)I U BECTU
MIePErOBOPBI;

BIIQJICTh Pa3IMYHBIMU CIIOCOOAMH OOINEHUS W B3aMMOJCWCTBUS, MOHUMATh HAMEPEHUS JPYTHX
JrO/IeH, MPOSIBIIATH YBAKUTEIHFHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popmyrpoBaTh
CBOH BO3paKEHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOIb30BAHHEM SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAsA JIeATEeIbHOCTh:
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MMOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBAa KOMAaHAHON ¥ MHAWBUAYaIbHON paOOTHI MPH pElIeHUN
OHOJIOrMUecKoil  mpoOIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh INPUMEHEHHS TIPYMIOBBIX  (HopM
B3aUMOJICHCTBUSI IIPH PELICHUH y4eOHO! 3a1a4H;

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX JACHCTBHH C Yy4€TOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH Ka)/I0TO YiIeHa KOJJIEKTHBA;

MIPUHAMATH IIeJTH COBMECTHOH J€ATEIhHOCTH, OPTAHU30BBIBATh U KOOPAWHUPOBATH AEHCTBUS IO €€
JOCTHKEHUIO: COCTaBJIATh IUIaH JEHCTBHM, pacnpeiensTb poJd ¢ Y4ETOM MHEHUH YYacTHHKOB,
o0cyXaaTh pe3yIbTaThl COBMECTHON pabOTHI;

OIICHWBATh Ka4eCTBO CBOET0 BKJIaJa M KaXKAOTO YJYaCTHHKAa KOMaHIBl B OOIIWIA pe3ynbTaT II0
pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLEHUBATh MWJEH C TO3ULIUM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh IMO3UTHBHOE CTPATETMUECKOE MOBEJECHUE B PA3IUYHBIX CHUTYalUsIX, MPOSBIATH
TBOPYECTBO M BOOOpakeHUE, ObITh HHULIUATHBHBIM.

OBiaeHHe YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1) camoopranuszauus:

HUCII0JIB30BaTh 6HOHOFI/IHCCKI/IC 3HaHUA IJIs1 BBIABJICHUA HpO6H€M " UX PCIICHHA B KM3HCHHBIX U
Y49eOHBIX CUTYaIHsX;

BEIOWpaTh HA OCHOBE OHWOJOTHMYECKWX 3HAHWM IIETIeBbIE W CMBICIOBBIE YCTAaHOBKH B CBOHX
JEHCTBUSAX M TOCTYNKax IO OTHOLIEHHIO K JKMBOW TPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY’KaIoIIHX;

CaMOCTOSITETTFHO OCYIIECTBIIATH MMO3HABATENBHYIO ESTENFHOCTD, BBISBIISTH IPOOJIEMBI, CTABUTh U
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTENbHOM NESTEIBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITETIbHO COCTaBJSITh IUIAH pEIICHUS TMPOOJIeMBl C YYETOM HMMEIOLIMXCS PECYpPCOB,
CcOOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHUH;

JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

pacuupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JieNaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OIICHUBATh IPUOOPETEHHBIIA OTIBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHUIO ¥ MPOSBICHUIO IIUPOKON 3PYAHMIIMU B Pa3HBIX 00JacTAX 3HAHUIA,
MOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBECHD.

2) CAaMOKOHTPOJIb:

JIaBaTh OIIGHKY HOBBIM CHUTYalllisIM, BHOCUTh KOPPEKTHBBI B JIEATENBHOCTh, OIICHHBATH
COOTBETCTBHE PE3yIbTATOB IIEIISIM;

BIIQ/IETh HABBIKAMH IT03HABATENFHOW peQIIeKCHUM KaK OCO3HAHUS COBEPIIAeMbIX ICHCTBUH U
MBICITUTENFHBIX TPOIECCOB, WX PE3YyJIbTaTOB W OCHOBAaHWH, WCIOIB30BaTh NPUEMBI pedIeKCUH s
OIIEHKH CHUTYalllH, BHIOOPA BEPHOTO PEIICHMUS;

YMETh OLCHHUBATh PUCKHU U CBOCBPEMEHHO IPUHUMATL PECHICHUS 110 UX CHUKCHUIO,

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MPH aHAINA3E PE3YIbTATOB JACATEIHHOCTH,

3) npunaTHE ceds U APYrux:

IIPUHUMATh ce6;1, IIOHHUMasi CBOHM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHUBBI K apI'YMEHTHI APYTHX MIPH aHAJIM3€ PE3YNIbTATOB AEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTUX Ha OIINOKM;

pa3BUBATh CIIOCOOHOCTh TIOHUMATh MU C TO3UIHHU JIPYTOTO YelIOBEKa.

INPEJIMETHBIE PE3YJIbTATBI

IIpenmerHsie pe3ynbTaThl ocBoeHus mnporpammbel COO mo Omosnormm Ha 06a30BOM YpOBHE
BKJIIOYAIOT crienududeckue i yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JNEHCTBUI TI0O OCBOEHHWIO, WHTEPIpPETAllM W TNPeoO0pa3OBaHUIO 3HAHWM, BUABI JEATEIBHOCTH TIO
IMMOJIYYCHUIO HOBOT'O 3HAHWA W NPHUMCHCHHIO 3HAaHUHM B Pa3IIMYHBIX yT-Ie6HBIX CUTyalusaXx, a TaKXE B
peaNbHBIX KM3HEHHBIX CUTYalMsX, CBA3aHHBIX ¢ Owosormeil. B mporpaMme mpenmMeTHble pe3yibTaThl
NpeACTaBIEHBI IO roJiaM 00y4YeHusl.

IIpenMeTHbIe pe3ynabTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» ¢ 10 kKnacce NOIKHEI
OTpaXkaThb:
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c(hOopMHPOBAaHHOCTh 3HAHWA O MECT€ W pONM OHOJOTHHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (POPMHPOBAHNN COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U HAYYHOTO
MHUPOBO33PEHHS, O BKJIAAE POCCHHCKUX M 3apyOCKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE OMOJIOTHH,
(GYHKIMOHAIEHON TPAMOTHOCTH YeJIOBEKa JJISl pEIICHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAEp)KaHWE OHOJOTHYECKHX TEPMUHOB W TIOHSATHHA: JKH3HB, KIIETKA,
opram3M, MeTa0onm3M (OOMEH BEIIeCTB W MpEeBpallleHHe JHEPruH), ToMeocTa3 (CaMOperyJIsIus),
YpOBHEBasi OpraHU3alys >KMBBIX CHCTEM, CaMOBOCIpOHM3BeneHHE (PEmpoIyKIHs), HACIEACTBEHHOCTD,
W3MEHYHBOCTH, POCT U Pa3BHUTHE;

YMEHHE U3JIaraTth OMOJIOTHYECKre TeOpHH (KIETOYHAS, XPOMOCOMHAs, MyTallMOHHAS, IIEHTPaIbHAS
JorMa MOJIEKyIspHOi Ouonoruu), 3axonsl (I. Mengensi, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LHEHTPax MHOToo0pa3us W TPOUCXOXKICHUS KyJbTypHBIX pacteHuid H. W. BaBuiosa), ompenensts
TPaHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHUE BJIaJeTh METOJaMH HAayYHOTO MO3HAHWS B OWMOJIOTMH: HAOMIOACHWE U OMHCAHHE JKUBBIX
CHCTEM, TMpOIECCOB M SBICHUH, OpraHu3alusi W MPOBEACHHUE OHOJOTMYECKOr0 O3KCIEPUMEHTa,
BBIIBIDKEHUE THUIOTE3bI, BBIIBICHHE 3aBHCHMOCTH MEXIy HCCIEITyeMBIMH BEIMYMHAMH, OOBSICHEHHE
MONTyYeHHBIX Pe3yJIbTaTOB, HUCIIONB30BAHHBIX HAYYHBIX IOHATHHA, TEOPUH W 3aKOHOB, YMEHHE NelaTh
BbIBOABLI HAa OCHOBAHHWU MOJYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIIEIATh CYIIECTBEHHBIE TNPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT H OYKAPHOT,
OTHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPraHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
NpEeBpallieHrs] JHEPTUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO M OJHEPreTH4ecKoro oOMeHa,
XEMOCHHTE34a, MUTO34, Meﬁ03a, OIINIOAOTBOPCHUA, PA3SMHOKCHUS, MHANBUAYAJIbHOI'O pa3BUTHA OpraHu3mMa
(oHTOTCHE3);

YMCHHE IMPUMCHSATH IMOJIYYCHHBLIC 3HAHUA JJIA 06'L$ICH€HI/I$I 6I/IOHOFI/I‘-I€CKI/IX IIpouecCCoOB U ﬂBHCHI/Iﬁ,
JUTSL TIPUHATHUSL TPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKM3HU C IIeTbio oOecredeHus: 0e30MacHOCTH
CBOETO 3/IOPOBBSI U 3J0POBBS OKPYKAIOUINX IFOJIEH, COONIO/IEHUS HOPM T'PaMOTHOTO TIIOBEACHUS B
OKpy)KaroIled TPUPOAHON cpene, TOHUMAaHWE HEOOXOAMMOCTH WCIOIB30BAaHHUA  JOCTHXKEHUHN
COBpPEMEHHON OMOJIOTHH ¥ OMOTEXHOJIOTHH IS PalliOHATBHOTO IIPUPOIOTIOIH30BaAHMS,;

YMCHHE peIlaTh 3JIEMCHTAPHLIC I'CHETUYCCKUE 3aJa4d Ha MOHO- U I[I/II‘I/I6pI/IIlHOC CKpCuiuBaHue,
CIIETUIGHHOE HACJIeJIOBaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKpEIIMBAHUS I TPEJCKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpaKTUYeCKue paboThl, cOONI0IaTh MpaBmia mpu paboTe ¢
y4eOHBIM U TA00PATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATh HMH(OPMAIUIO OHOIOTHYECKOTrO
COJZICpIKaHUA, BKIIOYAIONIYIO0 IICECBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX WCTOYHUKOB (Cpe[LCTBa MacCcoBOM
WHGOPMAIH, HAYYHO-TIONMYJISIPHBIE MaTepHallbl), STHYECKUE aCIeKThl COBPEMEHHBIX HCCIEIOBAHHUHA B
OMOJIOTHH, MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbBIC NMMChbMEHHBIC W YCTHBIC COOOIIEHUS, 0000I1as ONOJIOrHIECKYIO
I/IH(l)OpMaHI/IIO N3 HECKOJIbBKMX UCTOYHUKOB, 'PAMOTHO HUCII0JIb30BaTh MOHATUHHBIN arrapar OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUs ydeOHoro mpeamera «buomorus» 6 11 Knacce NOIKHBI
OTpakaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U pOJIM OHOJOTUU B CHCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U HAYYHOTO
MHUPOBO33pPEHHS, O BKJAZE POCCHHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHWH,
(GYHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKa JIJISl peIlIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pAaCKpBIBaTh COACp)KaHHE OHOJIOTMYECKUX TEPMHUHOB M TIOHSATHUH: BHJ, IMOMYJISALUS,
reHo(OHA, SBOJIOLMS, IBIXKYIIUE CHIBL ((aKTOpHI) 3BOJIIOLUH, MPHCIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHUE, SKOJIOTUUECKUE (PAKTOPBI, SKOCHCTEMa, IPOTYIIEHTHI, KOHCYMEHTBI, PEYIIEHTHI, IEIH
MATaHUs, IKOJIOTHYeCKas MupaMuia, OnoreorieHos, omocdepa;

YMEHHUE u3JaraTb OHOJIOTMUecKue Teopuu (dBotonuoHHas Teopust Y. JlapBuHa, CHHTETHUYECKas
TEOPHs IBOJIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxoactBa K. M. bapa, gepenoBanms
TJIaBHBIX HampapiieHui U myTeit sBomronn A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepranckoro),
OTIPENIeNIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJaMH HayYyHOTO MO3HAHUS B OMOJOrMH: HAONIOAECHUE U ONUCAHUE YKUBBIX
CHCTEM, TIPOIECCOB U ABIEHHI, OpraHM3alus ¥ TPOBEIEHHE OHOJOTHYECKOTr0 OSKCIIEPHMEHTA,
BBIIBIDKEHUE THUIOTE3bI, BBIIBICHHE 3aBHCHMOCTH MEXIY HCCIEeIyeMBIMH BEIMYMHAMH, OOBSICHEHHE
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HOJY4YEHHBIX PE3yJbTaTOB, MCIIOJb30BAHHBIX HAYYHBIX IMOHATHH, TEOPHH M 3aKOHOB, YMEHHE JeNaTh
BBIBO/IbI HA OCHOBAaHUH IIOJIyY€HHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJICNATh CYLIECTBEHHBIE MPU3HAKKM CTPOCHUS OHOJIOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISIUK, MPOAYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M JKOCHCTEM, OCOOCHHOCTH
IPOLIECCOB:  HACIECACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOI0  OTOOpa,  BHIA000pa30BaHMS,
IPUCIOCOOJIEHHOCTH OPTraHU3MOB, IEHCTBUS 3KOJIOIMYECKHX (DAKTOpPOB HA OpTaHU3MBbI, IEpPEeHOca
BEIICCTB M IIOTOKA JHEPrUM B DSKOCHCTEMAaX, AHTPOIOTCHHBIX H3MEHEHHH B OKOCHUCTEMaX CBOEH
MECTHOCTH, KpyTOBOPOTA BEIIECTB M OMOTE€OXIMMHYECKUX IUKIIOB B Onochepe;

YMEHHUE IPUMEHATh NOIy4YE€HHbIC 3HAaHUA U1 OOBSICHEHUsS] OMOJIOTMUECKUX MIPOLIECCOB U ABJICHUH,
JUTSL IPUHATHUS MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C LEJbI0 oOecredeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOLIMX JIOJIEH, COOMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpy)KaroIled TPUPOAHON cpene, TOHUMaHWE HEOOXOAWMMOCTH WCIOIB30BAHHUA  JOCTHXKEHUN
COBpPEMEHHOH OWMOJIOTHH 71l PALIMOHATBHOTO MPUPOIOTIONB30BAHNS;

YMEHHUE pelaTh dJeMEeHTapHble OMOJOrHYecKHe 3a/1aui, COCTABIATh CXEMbI IIEPEHOCa BEUIECTB U
DHEPTUHU B DKOCHUCTEMaX (LI MTUTAHUA);

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MpaKTUYecKue paboThl, COOMOIATh paBWia Ipu padoTe ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHMYECKH OLEHMBATh W HHTEPIPETHPOBaTH HH(OpMALNIO  OHOJIOIMYECKOro
COJep KaHusl, BKIIOYAIOIIYIO [ICEBAOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBa MacCOBOM
WHQOpPMAaIUK, HAyYHO-TIOMYJSIPHBIE MaTepHaibl), paccMaTpUBaTh TJ00aJIbHBIE JKOJIOTUYECKUE
npoOJIeMbl COBPEMEHHOCTH, (POPMHPOBATH MO0 OTHOLICHUIO K HUIM COOCTBEHHYIO MMO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOIIEHMs, 0000Ias OHOIOTHIECKYIO
I/IH(i)OpMaHI/IIO N3 HCCKOJIbKHUX UCTOYHUKOB, I'PaMOTHO HUCII0JIb30BaTh MMOHSATHHHBIN arrapar 6I/IOJ'IOFI/II/I.

TEMATUYECKOE INIAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHoBanue (unbpossIe)
n/ pa3aejioB H TeM Bceer KoHTpoabHbI IIpakTHyecku 06p a3p OBATEILHbIE
n NporpamMmal 0 e padoThl e padoThI pecypes
EHONOMIS KaK bubmoteka [IOK
1 2 0.5 https://m.edsoo.ru/7141c29
Hayka 5
JKuBble cucTemMsl U Bubmiorexa HOK
2 1 https://m.edsoo.ru/7f41¢c29
WX OpraHu3aIus 5
XuUMHUYECKUi bubmuorexa LIOK
COCTaB U CTPOCHHUE 8 1 https://m.edsoo.ru/7141c29
KJIIETKH 2
KuznenesateabHOCT Bubmrorexa HOK
A 6 1 https://m.edsoo.ru/7f41¢29
b KJIETKH 5
Ef?{if{me:;:}lze bub6nmoreka IJOK
JMBHILY 5 1 1 https://m.edsoo.ru/7f41¢29
pa3BUTHE 5
OpPraHU3MOB =
HacnenctBeHHOCTD bubmoteka [JOK
A U3MEHYNUBOCTD 8 1 1.5 https://m.edsoo.ru/7f41¢29
OpraHU3MOB 2
oce:;}fp?;lhfm bub6nmoreka IJOK
P ‘ 3 https:/m.edsoo.ru/7f41c29
OCHOBBEI 5
OHMOTEXHOJIOTUH =
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bubmmoreka [IOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41¢29
OBIIEE KOJIMYECTBO
YACOB I10 34 3
ITPOT'PAMME
IIOYPOUHOE IIJIAHUPOBAHMUE
10 KJIACC
N KouauyecTBo 4acos Jara DJIEeKTPOHHbIE
n/  Tema ypoka Becer  Konrtponnn = Ilpakrnuec H3y4YeHH i ppoBbIe
n 0 ble padoThI KHe padoThl A obpasosaresbHbie
pecypchbl
bu6nmoreka IJOK
EHONOMS B https://m.edsoo.ru/863¢
I CHCTEME HayK ! 01.09.20 6122
23 https://m.edsoo.ru/863e
632a
MeTtonast
MMO3HAHUS
JKHUBOM
TIPUPOJIBI.
Hp6aKTHJL\IreCIK ad bu6nunoreka IJOK
2 pavbora A2 1 0.5 08.09.20 https://m.edsoo.ru/863¢
«Hcmonp3oBann
23 6122
€ pa3IMYHbBIX
METOJIOB MPH
U3yUYCHHUU
OHOJIOTHYECKUX
00BEKTOBY
buonoruyeckue BuGmmorexa LIOK
3 ﬁ?f;?gil . 1 15.09.20  https://m.edsoo.ru/863e
U3yUYCHHE 23 6564
XAMAYECKUH
COCTaB KJICTKH. Bubnunoreka [IOK
4 Boman 1 22.09.20 https://m.edsoo.ru/863¢
MUHEpaJIbHbIE 23 674¢
COIHu
Bbenku. CoctaB u bubmoteka [IOK
5 CTpOCHHE 1 29.09.20  https://m.edsoo.ru/863¢
0OEeIKOB 23 6b72
DepMEHTH —
OMOJIOTHYECKHUE
KaTaJau3aTopbl.
Ha66 opa}\roop IH i bubnmnoreka [IOK
6 EI":IS"T"‘ ° 1 0.5 06.10.20  https:/m.edsoo.ru/863e
yaeHUE § 23 6b72
KaTaJTUTHYECKON
aKTUBHOCTH
¢dhepmeHTOB (Ha
puMepe
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aMuJIa3bl WIH
KaTaasbl)»
N — bubnunoreka [IOK
7 ) — 13.10.20 https://m.edsoo.ru/863¢e
23 6870
HyK/ieHOBbIC bu6nmoreka IJOK
8 20.10.20 https://m.edsoo.ru/863¢
KucnoTel. ATO
23 6d5¢
Hcropus n
METOET bubnmnoreka [IOK
9 MBYHCHIA 27.1020  https:/m.edsoo.ru/863e
KJIETKH.
23 6e88
Knerounas
TEeOpus
Kierka xak
10 LIEJIOCTHAS 10.11.20
JKUBas CHCTEMA 23
Crpoenue
3YKapUOTHYECKO
M KIIETKH.
JlaGoparopHast
pabora Ne 2
«3yueHue
CTPOCHUS bubmmorexa [IOK
KJIETOK https://m.edsoo.ru/863¢
11 pacTeHwiA, 0.5 17.11.20 6110
JKMBOTHBIX, 23 https://m.edsoo.ru/863e
rpu0OB U 716¢
OaxTepuii moj
MUKPOCKOITOM
Ha FOTOBBIX
MUKpoIIpenapaT
ax ¥ ux
OIIMCAHHUE
OGMeH BemecTs bubmmorexa [IOK
12 24.11.20 https://m.edsoo.ru/863¢
WA MeTa00IM3M
23 766¢
DOTOCHHTES. butmuorexa LIOK
13 X eMOCHHTES 01.12.20 https://m.edsoo.ru/863¢e
23 7¢98
DHepPreTHIeCcKu bubmorexa LOK
14 N 08.12.20 https://m.edsoo.ru/863¢
i 0OMeH
23 Taae
KnzuenHsrit
LUAKJT KJIIETKH.
Henenue
KJIETKH. MHTO3. bub6nmoreka IJOK
15 JlaGoparopHas 0.5 15.12.20 = https://m.edsoo.ru/863e
pabora Ne 3 23 7dc4
«Ha0monenune
MHTO3a B
KJIETKaxX
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

KOHYHKA
KOpEIIKa JIyKa
Ha TOTOBBIX
MUKpoIpenapaT
ax»
E?EE;HIT::KHH;{ bu6nmoreka IJOK
16 ManI/I.‘IHOFO 22.12.20 | https://m.edsoo.ru/863e
23 796¢
CHHTE3a
Tpancisauus — Bubmmoreka [IOK
17 OHoCHHTE3 29.12.20 | https://m.edsoo.ru/863e
Oenka 23 796¢
Hexnerounsie bu6nmoreka IJOK
18 (hOPMBI KU3HH 12.01.20  https://m.edsoo.ru/863e
— BUPYCHI 24 7540
bubmuorexa LIOK
Dopmer https://m.edsoo.ru/863¢
19 Ppa3sMHOKEHUS 19.01.20 81b6
OpTraHU3MOB 24 https://m.edsoo.ru/863e
831e
bubmuoreka LIOK
20 Metio3 26.01.20 | https://m.edsoo.ru/863e
24 7f4a
O0pazoBanue
pa3BuTHE
MTOJIOBBIX
KIIETOK.
Om1010TBOpEHU
;a SopatopHas bubmmorexa [IOK
21 0.5 02.02.20 https://m.edsoo0.ru/863¢e
pabora Ne 4 24 31b6
«3yueHue —
CTPOCHUS
MTOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpoIIpenapaT
ax»
NuauBumyansHO butmuorexa LIOK
22 € pa3BHUTHE 09.02.20 https://m.edsoo.ru/863¢e
OpraHu3MOB 24 8436
I'enernka —
HayKa o bubanorexa [IOK
23 HACJIEICTBEHHOC 16.02.20  https://m.edsoo.ru/863e
TH U 24 8612
M3MCHYHUBOCTH
3aKOHOMEPHOCT
W HaCJIeOBaHUS bub6nmoreka IJOK
24 MPU3HAKOB. 01.03.20 | https://m.edsoo.ru/863e
MonorubpuiHO 24 8878
€ CKpelUBaHKe
25 Jdurunbpugnoe Bu6immoreka [IOK
CKpelIMBaHUE. 15.03.20 | https://m.edsoo.ru/863e
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

3aKoH
HE3aBHCHUMOI0
HACJICTOBAHMS
MIPU3HAKOB

CuemieHHoe
HaCJIeIOBaHKE
IIPU3HAKOB.
JlaGopaTopHas
pabora Ne 5
«3yueHue
pe3yIIbTaTOB
MOHOTHOPHTHOT
ou
JTATHOPHITHOTO
CKPCUIUBAHUS Y
Jpo30(HITBI HA
TOTOBBIX
MUKpoOTpenapar
ax»

I'enetnka moia.
HacnengoBanue
MIPU3HAKOB,
CLIEIUIEHHBIX C
II0JIOM

24

0.5 22.03.20
24

05.04.20
24

bu6nmoreka IJOK
https://m.edsoo.ru/863¢

8c60

bubmuoreka LIOK
https://m.edsoo.ru/863¢

8c60

28

M3MeHYHBOCTb.
HenacnencreeH
Hast
W3MEHYHBOCTbD.
JlaboparopHast
pabota Ne 6.
N3yuenue
MOIU(DUKALINOH
HOM
W3MEHYHBOCTH,
MMOCTPOCHUE
BapUAIMOHHOTO
psimau
BapUALlMOHHOU
KpHUBOW»

0.5 12.04.20
24

bubmmoreka [IOK
https://m.edsoo.ru/863¢e

8efe

29

30

Hacnencreennas
U3MEHYHBOCTD.
JlaGoparopHas
pabora Ne 7.
«AHanm3
MyTalui y
Ipo3oduisl Ha
TOTOBBIX
MUKpoTpenapar
ax»

I'eneTnka
YeJIOBEKa

0.5 19.04.20
24

26.04.20
24

butmoreka [IOK
https://m.edsoo.ru/863¢

8efe

butmoreka [IOK
https://m.edsoo.ru/863¢

8d78

31

PezepBHbiit
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

32

YPOK.
O06001IeH E 110

TEMC
«HacnengctBenu
OCTh U
HN3MCHYNBOCTH
OpraHu3MoB»

Cenexiust Kak
HayKa ¥ Iporiecc

03.05.20
24

10.05.20
24

bu6nmoreka IJOK
https://m.edsoo.ru/863¢
9214

33

Metonp! u
JIOCTHIKEHHMS
CEJIEKLIMH
pacteHuii u
JKMBOTHBIX

17.05.20
24

bu6nmoreka IJOK
https://m.edsoo.ru/863¢
9214

34

buorexuonorusa
KaK OTpacib
MPOU3BOJICTBA

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

24.05.20
24

bubmuoreka LIOK
https://m.edsoo.ru/863¢
9336
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* buonorus, 11 knace/ benser JI.K., Bopomun [1.M., Aeimimui .M. u apyrue; noj peaakiuei
bensera JI.K., Apmvmmumia I'.M., AkinorepHoe obmectBo «M3gatenbetBo «lIpocBenienuey
buonorms, 10 xmace / benses 1.K., Aprvmmmn I'.M., Ky3ueriosa JI.H. u ap. mox penaxiuei bensiera
J.K., Oemvmmmna M., AknnonepHoe o0riecTBo u3narenbetBo "[Ipocserienue”

METOJUYECKHE MATEPHAJIBI JIVISA YUUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

bubmuoteka IIOK
POII
MO
Sxnacc
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Jluct cornacoBaHus k gokymeHTy Ne 137 o1 19.03.2024
WHuumatop cornacoBanua: Xanuynnos M.3.
CornacoBanue nHngumpoBaHo: 19.03.2024 12:50

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Xanuynnos M.3. 19.03.2024 - 12:50
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CrpaHuua 21 u3 21. CtpaHuua cosgana: 19.03.2024 12:50 =¥ TATAPCTAH



