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MNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke HporpaMMbl M0 OHOJIOTUH TEOPETHYECKYIO OCHOBY ISl ONpEACICHHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBuiIu:
koHuentyanpable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COIEpKaHMS,
pe3yibTaToB O0y4YeHHs U TpeOOBAHUM K YPOBHIO IOJArOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
obmiero obpazoBanus B Pocculickoit denepanun, a Takxe MOJIOKEHUS O crennpuke OUOJIOrHH,
e¢€ 3HauCHWM B IO3HAHWUH KHUBOU npupoasl H oOecrieueHuu CYHICCTBOBAHUA 4YCIIOBCUCCKOI'O
obmectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, ONPEIEICHbl OCHOBHbIE (DYHKLIMU MTPOrpaMMBbl
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS W Pa3BUTHA, OOYYAIOMIMXCS CpeAcTBaMH y4yeOHOro mpeamera «buomorusy,
orpesiensieT 00s3aTebHOE TPEJAMETHOE COJICp)KaHHe, €ro CTPYKTYpY, paclpeeiieHUue 1o
paszesiaM M TeMaM, PEKOMEHIYEeMYIO IOCIIEA0BATEIbHOCTh M3YYEHHsI Yy4eOHOro Marepuania
Y4€TOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMUKU 00pa30BaTENIbHOIO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00YUYarOIIIUXCSI.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCA TpeOOBaHMUS K IIAHUPYEMbBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MPEAMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIILHOM JEATSIIbHOCTH/YIeOHBIX ACHCTBHIA, 00YyJaIOMUXCSI 10
OCBOEGHHIO COJIEpP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsI.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIl ypOBEHb) peaii30BaH MPHUHIIMII
MPEEMCTBEHHOCTH B HW3y4YeHUWM Ouojoruu, Onarojgapsi 4yemMy B HEH NpOCMaTPUBAETCS
HANPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSI, IIEHHOCTHBIX OpPUEHTAIMM  JUYHOCTH, HKOJOTUYECKOTO  MBIIIJICHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e JXKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKarouleH
npuponHoil cpene. IlosToMy Hapsiay ¢ u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakkKe
3HAHUN O CTPOCHUH >KUBBIX CUCTEM PA3HOTO PAHIa M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
MPOIIECCOB B TMporpaMMe MO OWOJOTHH YACIECHO BHUMAHWE HCIOJIb30BAHUIO TMOITYYEHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIs PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPOGUIaKTUKA
HACJICJCTBEHHBIX  3a00JICBaHUN  YEJIOBEKa, MEJAMKO-TEHETUYECKOr0  KOHCYJIBTHPOBaHMUS,
000CHOBaHHUS HKOJIOTUYECKHU IIEIECO00Pa3HOT0 MOBEJACHHS B OKPYXKAIOIIeH MPHUPOIHOM cpene,
aHaJM3a BIMSHUS XO3AMCTBEHHOM JESITEIHPHOCTH YEJIOBEKa HAa COCTOSHHE TPUPOAHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. YCHJIEHHE BHUMAHHs K MPUKIAIHON HAMpPaBICHHOCTH y4eOHOTO
npeaMmera «bUONOTHs» MPOJUKTOBAHO HEOOXOJIMMOCTHIO O0OECTICUCHUs YCIOBHM ISl pelIeHUs
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpe/rnoiaraet
dbopmupoBaHne y OOYYarONIUXCs CIIOCOOHOCTH aNanTUPOBATHCA K M3MEHEHHSIM JTUHAMHYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHE cpemHero obmiero oOpa3oBaHHS 3aHMMaeT BaxHoe mecTto. OHa
obecrieunBaeT (GoOpMUpPOBaHUE y OOYYAIONIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHpAa,
pacuupsieT 1 00001IaeT 3HaHUs O )KUBOM MPUPOJE, €€ OTINYUTENbHBIX MPU3HAKaX — YPOBHEBOM
OpraHM3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUSA JUIS: TO3HAHUS 3aKOHOB JKUBOM MPUPOBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIIICHUS K dKUBOU MPUPOJIE U YETIOBEKY.



Bonbmoe 3HayeHWe OWONOTHS WMEET TakKe Ui pEIICHUS BOCIHTATEIBHBIX U
Pa3BUBAIOIINX 33]a4 CPEAHETO OOIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
Ounonorun obecrieynBaeT YCIIOBUA I ¢dbopmupoBaHus UHTEJIEKTYaJIbHBIX,
KOMMYHHKAIIMOHHBIX M HH()OPMAIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYPBI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C TMPEICTABICHUSAMH U3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHbBIE MOIOKEHUS O MpeTHA3HAUYCHUH YIeOHOTO
npenMera «bHONOTHS» COCTaBHIM OCHOBY JUIS ONPEICIICHUS IOAXOJOB K OTOOpYy U
CTPYKTYPUPOBAHUIO €T0 COJICPIKAHHUS, TIPEACTABICHHOTO B IIPOrpamMMe 110 OHOJIOTHH.

OT60p conmepkanust yaeoOHoro npeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C TIO3UIUH KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYAIOIIUECs JTOIKHBI
OCBOWTH 3HAHUS M YMEHUS, 3HAYMMbIC U1 (POPMHUPOBAHMS OOIIEH KYJIBTYPBI, ONPEIACIISIONTNE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTelbHOCTH. Oco00€ MECTO B 3TOM cHUCTEeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBI COJCP)KAHUS, KOTOpPHIE CIy’)KaT OCHOBOW Juisi  (OPMUPOBAHUS
MPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OMOJIOTHYECKOro 00pa3oBaHUs.

CtpykTypupoBaHUE COJEpKaHUS Y4eOHOro MaTepualia B MpPOTpaMMe 10 OHOJIOTHH
OCYILIECTBJICHO € Y4ETOM HMPUOPUTETHOTO 3HAUEHHS 3HAHUNA 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
JKUBOW NPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM € 3THM B
CTPYKType yueOHoro npenmera «buosiorus» BbIJICJIEHBI CIEAYIOIINE COJEpKaTeIbHbIE JTUHUN:
«buonorus xak Hayka. Merojbl HAy4HOro no3HaHus», «KieTka kak Onosoruyeckas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa U MHOroo0pasue OpraHu4eckoro Mupay,
«OBOJIIOLINS )KUBOH MPUPOABI», «IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenus yueOHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHH HCI0JIb30BaTh 3TU 3HAHUS Ui TPaMOTHBIX JIeHCTBUI B
OTHOIIEHUH O0OBEKTOB KMBOW IIPUPOJIbI U PELLIEHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorusi» Ha 0a30BOM ypOBHE
obecreunBaeTcs pelieHrueM CIeIyIOIUX 3a1au:

OCBOCHHE OOYYaIOUIMMMCA CHCTEMbl 3HAHUH O OMOJIOTMYECKHX TEOpHsX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiax, CIY)KallMX OCHOBOH sl (OpMUpPOBaHUS
IIPEJICTAaBICHUH O €CTECTBEHHO-HAYYHON KAapTUHE MHUpPA, O METOJAaX HAay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT0O0Opa3sMM K OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHHU3alluy,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOJIOTHH;

q)OpMI/IpOBaHI/IC y 06yqa10111nxc51 MO3HABATCJIbHBIX, MHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B Iponecce aHajin3a NAHHBIX O IMYTAX pa3BUTHA B Ounosoruu HAaYYHBIX B3IJIAO0B,
Hﬂeﬁ W MMOAXOJ0B K U3YYCHHIO )KMBBIX CUCTEM pPa3HOro YpPpOBHS OpraHu3anuu,

CTaHOBJIEHHE Yy oOydJarommxcs oOmeld KyiabTypbl, (YHKIMOHAJIBbHON TIpaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLEHHMBATH SIBICHHS OKPYXKAIOIEro MUpA YKUBOW MPHPOJBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopmupoBaHHe y 00Y4YaAIOMUXCS YMEHHN WIJUTIOCTPUPOBATH 3HAYECHHE OMOJOTHYECKHX
3HAHUW B MPAKTAYECKON NESITEIbHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHA;



BOCIIUTAHHE YOEXKJAEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEIOBEKOM YXHBOW IMPHUPOJIBI,
HE00XO0IUMOCTH OEPEIKHOTO OTHOIICHUS K HEl, COOTIOICHHUS dTHUCCKUX HOPM IPH MTPOBEICHUN
OMOJIOTNYECKHUX MCCICIOBAHUM;

OCO3HaHUE 1IEHHOCTH OMOJOTMYECKUX 3HAHUM JIJISl TMOBBIIICHUS YPOBHS 3KOJIOTMUECKOU
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHWUM M YMEHHWH B MOBCETHEBHOW JKMU3HU IS OICHKH
MOCJEICTBUM CBOEW JAEATENIBHOCTH IO OTHOIICHUIO K OKpYXKammed cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0IEHUE Mep TPODHUIaKTHKY 3a001eBaHU.

B cucreme cpennero obuiero odpazoBanusi «buonorus», usyyaemas Ha 6a30BOM YpOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOSIIMM B COCTaB IMPEAMETHOH o00jacTu
«EcTecTBeHHO-HAYYHBIE MIPEIMETHI.

Jliist u3y4ueHus: OMOJI0ruu Ha 6a30BOM YPOBHE CPEIHEr0 00Iero o0pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 gac B Henenio).






IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUSA (BA30OBbIN YPOBEHb)

Cormacao ®I'OC COO, ycraHaBIuBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJarIMMHUCS TIPOTpaMM CPeHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHUS Ipeamera «buoJIorus» BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOY4YaroUIuXcs PYKOBOJACTBOBATHCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPUCYLIUMU  CUCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HaJIMYMe SKOJOTMUYECKOTO IMPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTH KU3HECHHBIC IIJIaHBL.

JImuHOCTHBIE pe3yibTaTbl OCBOCHUA IMPCAMETA «bnomorus» JOCTUTAaKOTCA B €AUHCTBC
yqe6H0171 A BOCIUTATEIbHOMN ACATCIIBHOCTH B COOTBETCTBUHU C TPAAWLIMOHHBIMU pOCCHfICKHMH
COLIMOKYJITYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpPaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MpPOLIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIUHU JHUYHOCTU, MAaTPHOTU3MA,
YBaXCHMSI K 3aKOHY M IIPABOMOPSIKY, YEIOBEKY TPyJa U CTapIIEMy IIOKOJECHUIO, B3aMMHOIO
YBaXEGHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O U  TPaJUlUsaM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOIIEH Cpeie.

JIn4HOCTHBIE PE3ybTATHl OCBOEHUS yueOHOTrOo npeaMera «bruonorus» A0IKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOro  OOILIEeCTBa,
paciIvpeHue >KU3HEHHOI'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEeaTU3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHON JeSITeIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpasKIaHCKOr0 BOCIIMTAHMS:

C(OPMHPOBAHHOCTh TPAKIAHCKON TMO3UIMKU OOYYAIOIIErocsi KakK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOTO O0IIIeCTRa,;

OCO3HAaHHE CBOMX KOHCTHTYI[MOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)K€HHWE 3aKOHA U
IIPABOIOPSAJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOI;'I JACATCIIBHOCTU IIPpHU CO3JaHUN y'-Ie6HBIX ITIPOCKTOB,
peHiCHUN y‘-Ie6HBIX 1 MO3HaBAaTCJIbHBIX 3a/a4, BBIIIOJTHCHUNU OMOJIOTHYCCKUX 9KCIICPUMCHTOB,



CIIOCOOHOCTH ONpPENENsSITh COOCTBEHHYIO IMO3UIMI0 IO OTHOIICHHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMCHHC YYUTBIBATDH B CBOHX HeﬁCTBHHX HCO6XOI[I/IMOCTB KOHCTPYKTHUBHOTI'O
BSaHMOﬂeﬁCTBHH JHOI[CFI C pasHbIMH y6€)Kl[€HI/ISIMI/I, KYJbTYPHBIMU LICHHOCTSIMU U COLIMAJIbBHBIM
ITOJIOKCHHUEM,

TOTOBHOCTb K COTPYAHHYCCTBY B IIPOLECCE COBMECTHOI'O BBIIIOJTHCHUA y‘le6HBIX,
IMMO3HABATCJIIbHBIX W HUCCICAOBATCIBCKUX 3ala4d, YBaXUTCIIbHOTO OTHOLICHUA K MHCHHUIO

OIIIIOHCHTOB IIpH O6CY)K,Z[CHI/II/I CIIOPHBIX BOITPOCOB OMOJIOrYECKOI0 COZCPpIKAHUA,

T'OTOBHOCTbB K FYMaHHTapHOI;'I n BOJ'IOHTépCKOfI JACATCIIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:
c(hOPMHUPOBAHHOCTh POCCUNUCKON TPKIAHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepel PonuHo, ropaoctu 3a CBOW Kpaid, CBOIO

Ponuny, cBO SI3BIK U KYJBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOUICHHWE K TIIPUPOAHOMY HACJICAUIO W IaMATHHUKaM IIPHUPOABI,
JOCTHIXXCHUAM Poccuu B HAayKe€, UCKYCCTBE, CIIOPTC, TECXHOJIOI'UAX, TPYAC,

CII0COOHOCTD OLICHMBATh BKJIA[] pOCCHﬁCKHX y‘léHbIX B CTAHOBJICHUC MW PAa3BUTHUC
6I/IOJ'IOFI/II/I, IMOHUMAaHUS 3HAYEHNUsI OMOJOTHHU B ITO3HAHUH 3aKOHOB IIpUpOAbl, B )KU3HU YCIIOBCKA U

COBPEMEHHOT0 00I11eCTBA;

unenHas  yOeXIEHHOCTh, TOTOBHOCTh K CiHyXKeHHo u 3ammure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:
OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HApOa;
c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMS;

CIIOCOOHOCTh OILIEHUBATh CUTYAILMIO U PUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUC JINYHOTI'O BKJIaAa B TIOCTPOCHUC YCTOﬁQHBOFO 6y,[[y1].[€l"0;
OTBCTCTBCHHOC OTHOLICHHUEC K CBOMM PpOJUTEIIAM, CO3JJaHUKO CEMBbU Ha OCHOBC

OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN *U3HU B COOTBETCTBUHU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;



4) 3cTeTHYECKOr0 BOCTIMTAHUS:

9CTCTUYCCKOC OTHOLICHUEC K MHPY, BKIIIOYasaA 3CTCTUKY 6BITa, HAaYy4YHOTO U TCXHHUYCCKOI'O
TBOpPYECTBa, CIiopTa, Tpylaa, 06I_HCCTBCHHI)IX OTHOMCHHﬁ;

IIOHHMMAaHHUEC SMOIIMOHAJIBHOT'O BO3I[€I>1CTBH$I JKHUBOM IpUupoabl U eé OCHHOCTH,

T'OTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HbIX BHUIAAX HCKYCCTBA, CTPEMIICHUC IIPOABJIIATH
Ka4dycCTBa TBOpquKOﬁ JIMYHOCTH,

5) pusuueckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

MOHMMAaHKE U peau3alysi 37JJ0pOBOro 1 6€30macHoro oopasa *KHU3HH (310pOBOE MUTAHUE,
COONIOZICHHE TUTHEHHUYECKUX MPaBUI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass (U3HYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO

OTHOIICHHA K CO6CTBCHHOMy CI)I/ISI/I‘IGCKOMY U ICUXHUYCCKOMY 31O0POBbIO;

INIOHMMAHHUEC [CHHOCTU IIPpaBUJI HWHIAUBUAYAJIBHOI'O W KOJUICKTHUBHOI'O 0e30IacHoro
IMMOBCACHUS B CUTYyALlUAX, YTPOKAOIINX 310POBBIO U JKU3HU J'IIO,I[eI‘/‘I;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NPUBBIUEK (YINOTPEOICHHs aKOroJs,
HapKOTHUKOB, KYPEHHUs);

6) TPy/Z10BOT0 BOCIUTAHUS:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepCTBa, TPYJA0I00HE;

FOTOBHOCTb K  AKTUBHOM  JEATEIIBHOCTH  TEXHOJIOTMYECKOM W COLMAJIbHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHHULMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBINOJHATH

TAaKYyHO OCATCIIbHOCTD,

UHTEpEC K paznu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP OymyIei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K O00pa30BaHMIO U caMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
JKU3HHU,

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

9KOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

IOBBIIICHUEC YPOBHA 9KOJIOTUYECKOM KYJbTYPBI: HpI/I06pCTeHI/IC OIlbITa THJIAHUPOBAHUA
IMOCTYIIKOB U OLICHKHU UX BO3MOXKHBIX MOCIEACTBUI JJIsI 0pr>1<aromel71 CpCabl;

OCO3HAHHE TJI00AIHLHOIO XapakTepa 3KOJIOTHYCCKUX HpO6HeM nu HYTCﬁ HX pCIICHUA,

CIOCOOHOCTH UCIOJIb30BaTh NpUOOpeTaeMble IPU U3YYEHUU OMOJIOTUH 3HAHUS U YMEHHS
IpU pelleHuu MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE



paBuJl IMOBCACHUA B IIPHUPOAC, HAINPABJICHHLIX Ha COXPAHCHUC PABHOBCCHA B 3KOCUCTCMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HETIPUATHEC ACHCTBUMN, MPUHOCAIIMX BpPEI OKpYXKaloled MPHPOIHOU cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIATONPUSTHBIC YKOJIOTHUECKUE MOCISACTBUS MPEITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh HUX;

HQJINYME DPA3BUTOIO 3KOJOTMYECKOIO MBIIIICHHS], HKOJOTMYECKOW KyJbTYphl, OIbITA
JESATEIIbBHOCTH  DKOJIOTMYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(pOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBCPILHICHCTBOBAHUEC SI3BBIKOBOM n YUTATEIHLCKOM KYJIbTYPbI KakK cpeacTBa
BBaI/IMOILGI\/JICTBI/ISI MCKAY JIOAbMU U ITO3HAHWA MHPA,

MOHUMaHHE CIEeMU(PUKN OMOJIOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeJlOBEeKa U O00IlecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEN U peleHNH POoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LIMBUIIM3ALUU: 0OecreueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MOKUCKA MyTeH BbIXOJA U3 TI00aIbHbBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALHOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTMYECKUX 3HAHUN B LIEJISX MOBBIMICHUS OOIIeH
KYJBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIMOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMOil Ipu N3y4eHUU OUOJIOTHH;

IMOHUMAaHHEC CYHIHOCTHU MCETOJAOB IIO3HAHUSA, HCIIOJB3YCMbBIX B CCTCCTBCHHBLIX HAYyKax,
CIIOCOOHOCTH MCITOJIB30BaTh moJryda€MbIC 3HaHHWA JJI1 aHaliu3a | OOBSCHEHHS SIBJICHHUI
OKpYKarwmero Mupa " IPOUCXOAAIIHNUX B HEM I/I3MeHCHHI‘;I, YMCHHEC NOCJIaTh 000CHOBAHHbBIE
3aKJIFOYCHHA Ha OCHOBC HAYYHBIX (I)aKTOB U HUMCIOHIMXCA AOaHHBIX C LCJIbIO IMOJTYYCHHA
JAOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS IJi1 PCIICHUA
HpO6J’I€M B PCAJIbHBIX )KU3HCHHBIX CUTYyAlUAX,

OCO3HAaHUEC IIEHHOCTU Hay‘-IHOI\/II ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATE IMPOCKTHYIO U
HCCICAOBATCIILCKYHO NACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 10 OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTSAMH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCHUIUITMHAPHbIE
(MeX1peIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, TPOIECC, CHUCTeMa, HAayuYHbIM (akT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIEOBaHUE, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHbIe JeicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIEC), 00ECIEUNBAOIINE
¢dopmupoBaHre (HYHKIMOHATBFHOW T'PAMOTHOCTH M COLMAIBHON KOMITETCHIUH OOyYaroIInuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCUUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIbHOM MPAKTHKE.

MeTanpez[MeTHHe pPE3yJbTaTbl OCBOCHHUA IPOTpaMMBbI CPECAHETO O6IJ.[CFO 06p330BaHI/I${
JOJIKHBI OTpaKaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:
1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalW3UpOBATh IMpOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOEHUU 3HAHUN MNPUEMBI JIOTUYECKOIO MBINUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukauu, 0000IEHHUs), PacKpbIBaTh CMBICI OHMOJIOTMYECKUX
HOHATHUH (BBIIENATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH MOHITUSIMH);

OIPCACIATE LU ACATCIbHOCTH, 3a/iaBasd IAapaMCTPpbl U KPUTCPpUHU HX JOCTUIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIOJIb30BaTh OMOJIOTUYECKUE TOHATHSA JUIsl OOBsICHEHHsS] (aKTOB U SIBICHUH >KUBOU
IIPUPOJIBI;

CTPOUTL JIOTHUYCCKUC PACCYKACHUA (I/IHILYKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaHOFHH),
BBIABJIATE 3daKOHOMCPHOCTU U MPOTHBOPCUUA B paCcCMATPHUBACMBIX SBJICHUAX, (I)OpMYJ'II/IpOBaTB
BBIBObI U 3aKJIFOUYCHHUS,

MPUMEHATE CXEMHO-MOJCIBHBIC CPEACTBA IAJId MPCACTABJICHUA CYIICCTBCHHBIX CBSI3CH U
OTHOIIICHUMN B HU3Yy4aCMbIX OMOJIOTHYECKUX 06’LCKTaX, a TaKXcC HpOTI/IBOpCLII/Iﬁ pasHoOro poja,
BBISIBJICHHBIX B pa3JIMYHbIX I/IH(I)OpMaHI/IOHHBIX HCTOYHUKAX,



pazpabarhiBaTh IUIaH pELICHUS MpoOJeMbl ¢ Yy4ETOM aHalu3a  HMEIOLIUXCS
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPECKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIBTATOB ILECIIAM,
OLCHUBATbL PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJAMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSX pEATbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NelCTBHS:

BIIQJICTh HABBIKAMU Y4€OHO-HCCIICIOBATEIILCKON U MPOCKTHOW JCSITELHOCTH, HABBIKAMH
pazpemieHusi mpobaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pelieHus MPakTUYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B ITO3HAHMUS;

WCIIOB30BaTh PA3JIMYHbIC BHUIBI JCATEIBHOCTH 10 IOJYYEHHUIO HOBOTO 3HAHUS, €Tro
WHTEPIIPETAIMH, TTPEOOPA30BAHUI0 U NMPUMCHCHHIO B yYCOHBIX CHTYAlHsIX, B TOM YHCIE MPHU

CO31aHNuH y‘le6HbIX 1 COOUAJIBHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘leIﬁ THII MBIIIJICHU A, BJIAJACTH Haquoﬁ TepMHHOHOFHGﬁ, KIIFOYCBBIMHU
IOHATHUAMU U METOJaMH,

CTaBUTHh M (POPMYIHPOBATH COOCTBEHHBIC 33aJaud B OOpa30BATEIHHOU ICSATEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BbBIABJIITE HNPUYUHHO-CICACTBCHHBIC CBA3UM W AKTYAJUM3UPOBATH 3a4avdy, BbIABUIATb
THUIIOTE3Y eé peliCHusl, HAXOAWUTb AapPryMCHTBI JIsI JOKa3aTCIbCTBA CBOUX YTBep)KHeHHfI,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AHAJIIM3UPOBATH TIOJYUYCHHBIC B XOJ€ PCHICHUA 3aJadud pPE3yJbTaThbl, KPUTHYCCKHU
OIICHUBATHb UX NOCTOBCPHOCTDL, IPOTHO3UPOBATH UBMCHCHUC B HOBLIX YCIIOBUAX;

AaBaThb OLICHKY HOBbBIM CUTYyAllUsIM, OLICHUBATb HpHO6p€TéHHLIfI OIIBIT;

OCYIIECTBIIATH 1IEJICHANPABICHHBIN MONCK MEPEeHOoca CPEJCTB U CIIOCOOOB JCHCTBUS B
npohecCHOHANBHYIO Cpey;

YMCThb MEPCHOCUTDH 3HaHHUA B IO3HABATCJIbHYIO u MMPAKTUYCCKYIO obiactu
KUBHEACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX o0acTei;

BbIJIBUT'aTb HOBBIC HJCH, MpCjiaraTb OPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTAaBHUTH
Hp06HeMLI " 3aJ1a4u, JOIMYyCKAIHE aAJIbTCPHATUBHBIC PCIIICHUA.

3) padora ¢ ungopmanmeii:



OPUEHTHUPOBATHCA B PA3TMYHBIX MCTOYHUKAX HMHPOpMAIMHU (TEKCTe y4eOHOTo mocoOus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBATh WH(POPMALHMIO PA3TUYHBIX BHIOB U (HopMm
NPE/CTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bopMyIHpOBaTh 3aMpoChl M TPUMEHSITh pa3jIMYHbIE METOABI MPH IOUCKE U OTOOpE
Ounonoruveckoi nHGOpMaIuu, HEOOXOIUMOM JIJIsl BBIITOJIHEHUST yUeOHBIX 3a1a4;

npUOOpETaTh OMBIT HCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPILEHCTBOBATH KYJIBTYPY aKTUBHOI'O UCIIOIB30BAaHUS PA3JIMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAJIbHYIO (OPMY TPEACTABICHUS OUOIOTHICCKOM
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIOJb30BAaTh HAYUHBIH S3bIK B KauyecTBE CpPEJCTBa IpU paboTe ¢ OMOIOrHYecKOi
uH(popMaLiel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISAHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIO3HABaHMA W 3aIlIUTHl MHPOpPMALWH, HHOOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OB1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:
1) oo1menme:

OCYHICCTBJIAAIT KOMMYHUKAIINHU BO BCCX C(bepax JKU3HH, aKTUBHO Y4YaCTBOBAaTb B AMUAJIOIC
WM JUCKYCCHU IO CYHICCTBY 06cy>1<z[aeM0171 TCMBI (YMCHI/IG 3a1aBaTb BOIIPOCHI, BbICKA3bIBATb
CYKACHUA OTHOCHUTCIIbHO BBIIIOJIHCHUSA npezmaraeMoﬁ 3ala4i, YUYUTbIBAaTb MHHTCPEChl H
COr1aCOBaHHOCTD HO3PII_II/II>'I APYyrux yd4aCTHUKOB AHUAJIOTa UJIN ,[[I/ICI(YCCI/II/I);

pacrio3HaBaTh HeBepOalibHble CpeAcTBa OOIIEHUS, NMOHMMAaTh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQJIMKTHBIX CUTYallui, yMETh CMAT4aTh KOH(PJIUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3JIUYHBIMU CIIOCOOAMM OOIICHHUS M B3aMMOJICUCTBHS, TIOHUMATh HAMEPEHUSI
JIPYTUX JIOAEH, MPOSBIATh YBOXKUTEIHLHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH dopme
(bOopMyIUPOBATh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C WCIIOIH30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHas eI TeJIbHOCTh:

MMOHUMATh U UCTOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBHIYaTbHOW pabOThl IpH
pelieHnr OMOJIOTHYeCKON MpoOIeMbl, 000CHOBHIBATH HEOOXOAMMOCTh TIPUMEHEHUS TPYIIOBBIX

¢dbopM B3aMMOENCTBUS NIPU pEeLIeHUH yueOHOM 3a/1auH;

BBIOMpATh TEMAaTHKY U METOJbl COBMECTHBIX NEHCTBUI C Y4ETOM OOIIMX HMHTEPECOB, U
BO3MOYKHOCTEHN Ka)KOI'0 4JIeHA KOJUIEKTUBA;



NPUHUMATh €M COBMECTHOM [E€SITEIBbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNIEUCTBUSA 1O €€ JOCTUKEHHIO: COCTAaBIAThH IUIAaH ACHCTBHUH, paCIpelesiaTh POJIM C y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOMH paboTHI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJIa M KAKJOT0 YYaCTHUKA KOMAH/IbI B OOIIMIA PE3ylIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

[peaiaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3ULMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIAATL MO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHWEC B Pa3JIMYHbBIX CHUTYyallUgX,
MMPOSBJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITh WHHUIIMATHUBHBIM.

OBJ1ajleHNe YHUBEPCAJIbLHBIMH PEryJIATUBHBIMH J€fiCTBUSIMU:
1) camoopraHu3anus:

HCIIOIL30BaTh OMOJIOTHMYECKHUE 3HAHUS JJIs  BBIABJICHUA HpO6JIeM U UX PCIICHHA B
JKHU3HCHHBIX U y‘IC6HLIX CUTYyalUsIX,

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUMN [EJIEBbIE U CMbICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHHIO K KMBOH IPUPOJE, CBOEMY 3/10pPOBbIO U 370POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIISITh IMO3HABATEIbHYIO JESTEIbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3a7aydl B 00pa3oBaTENbHON JEATENBHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEJILHO COCTaBJISATh IUIAH PELIEHUs IPOOIEMBI C YIETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEOYTEHUH;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOT0 NMpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHI;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHUIO LIMPOKOW HPYIUIMH B Pa3HBIX
00JacTsX 3HaHUH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTyallUsAM, BHOCHUTH KOPPCKTUBLI B ACATCIIBHOCTb, OLCHHBATH
COOTBCTCTBUC PCIYJILTATOB LCIISAM;



BJIa/IETh HABbIKAMU MO3HABATENbHOM peIeKCUU KaK OCO3HAHMS COBEPILIAEMBIX IeHCTBUN
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHI, UCIIONIB30BaTh MPUEMBI pediiekcun
JUISL OLIEHKU CUTYal[H, BIOOpa BEPHOT'O PELICHMUS;

YMCTb OLICHUBATh PUCKU U CBOCBPEMCHHO NPUHUMATL PCUICHUS 110 UX CHUIKCHUIO,

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB JEATEIBHOCTH;

3) npuHsATHE CeOs M APYIHX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIbTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OIINOKY;

Ppa3sBUBATH CIIOCOOHOCTH IIOHUMATh MUD C MMO3UIUHN APYTrOoro 4€JI0BCKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTaThl 0cBoeHUs porpammbl COO 1o Ouosioruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy) HaydHble 3HAHUS, YMEHUS U
CITOCOOBI JeHCTBUI o OCBOCHHIO, UHTEPIpETAINN
n HpeO6pa3OBaHI/IIO 3HaHHI>i, BU/JbI ACATCIBHOCTH 110 MOJIYYCHHWIO HOBOI'O 3HAHUA U TPUMCHCHUTO
3HAHUU B Pa3IMYHBIX YUCOHBIX CUTYyaIUsX, & TaKXKe B PEaJbHBIX >KU3HCHHBIX CUTYaIUSIX,
CBsA3aHHBIX ¢ Ouojorueil. B mporpamme mpenMeTHble pe3yiabTaThl MPEICTaBIEHbI MO ToJam
o0OyueHusl.

Hpe,[[MeTHLIe pPEe3yIbTaThl OCBOCHUA yqe6H0ro npeameTa «buosorus» 10
KJlacce N0JIKHBI OTpaXXaTb:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTUH B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COJEpKaHUE OMOJOTUYECKIX TEPMUHOB M TIOHATUMN: KU3Hb, KIIETKA,
opranm3M, MeTabomu3m (OOMEH BeUIeCTB W MpeBpallleHHe JHEPruH), TOMEOCTa3
(camoperynsnusi), YpOBHEBas  OpraHu3anusl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpomyKiusi), HacIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWMOJIOTHYECKHE TeOpHM (KIETOYHAas, XpPOMOCOMHas, MYyTallMOHHas,
LEeHTpajbHas JorMa MOJIEKYJIsipHOM Ouonorun), 3akoHbl (I'. Menaens, T.Moprana, H.



W. BaBunosa) u yueHus (0 EHTpax MHOTOOOPA3us U POUCXOXKICHUS KYIbTYPHBIX pacTeHuid H.
U. BaBuiosa), onpeneisTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUEC BJIaJACTh MCTOAAaMU HAYYHOT'O ITO3HAHUA B OHOJIOTUH: Ha6J'IIO,I[eHI/Ie U OIIMCaHHC
JKHUBBIX CHCTCM, IIPOLCCCOB U ﬂBHGHI/Iﬁ, opranuzanvsa MW IMPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCEHTA, BBIIABMIKXCHHUEC THUIIOTE3bl, BBIABJICHHEC 3aBUCHUMOCTH MECXKAY MHCCICAYCMbIMHA
BCIIMYHMHAMU, 00BSICHEHHE MOJIYYCHHBIX PC3YJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/II>’I,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHC J€J1aTh BbIBOJIbl HA OCHOBAHWH ITOJYUYCHHBIX PE3YJIbTATOB,

YMEHHUE BBIICIATh CYNICCTBEHHBIC NMPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U JYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIICCTB U
NpEBpaIleHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, TUIACTHYECKOTO W JSHEPreTUYEeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOIOTBOPEHHUS, PA3MHOKCHHUS, WHIMBUIYAIBHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHSTD IOJyYeHHBIC 3HAHUS 11 00BSICHEHNsT OMOJIOTHYECKUX MPOIECCOB U
SIBJICHUH, JJIS1 IPUHATHS NPAKTHUECKUX PEIICHUH B TOBCEAHEBHOM JKU3HHU C IO 00eCcTIeYeH M
0€30MacCHOCTH CBOETO 37I0pPOBbS W 3J0POBbS OKPYXAIOMIUX JIFOJACH, COOJIONCHHS HOPM
IPaMOTHOTO TOBEACHUS B OKpYXKAloLled NPUPOTHON cpene, MOHMMaHHE HEOOXOIMMOCTH
HCIIOJIb30BaHUA I[OCTI/I)KCHI/II;'I COBpeMeHHOf/’I Onoyioruu U OMOTEXHOJIOTUH IJI1 paliuoOHaJIbHOT'O
IPUPOIOTIONB30BAHMYS;

YMCHHE DpCeIIaTh JJICMCHTAPHBIC TI'CHCTUYCCKUC 3ada4u Ha MOHO- U I[I/II"I/I6pI/II[H06
CKpCIIMBAHHUEC, CUCIINICHHOC HACJICIOBAHUC, COCTABIIATH CXCEMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHuA
AJI IIPEACKAa3aHuA HACIICAOBaHHU A ITPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIIIOJIHATH JIAOOpATOpHBIE U MpPaKTHYECKHe padoThl, COOMIOAATh MpaBUia PU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTHUYECKH OIEHWBATh U WHTEPIPETHPOBATH WHMOpPMAINIO OHOJIOTHYECKOTO
COJIEpKaHUsl, BKJIIOYAIOINIYIO TICEBAOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONMYJSPHBIE MaTEpPHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHU, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIEHUs, 00001as
Ouosornyeckyro HMHGOpPMAlMI0O M3 HECKOJIbKMX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BaTh
NOHSTUMHBIN annapaT OUOJIOTHH.

[IpenmerHbie  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 11
KJlacce I0JKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U PONMU OMOJOTMM B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEp)KaHUE OWOJNOTHYECKUX TEPMHHOB U TIOHATHH: BHJ,
NOmyJsitivsi,  TeHOQOHJ,  SBONIONMS,  JABWXKYIIME  cuibl  ((pakTopbl)  3BOJIOLUH,



PUCIIOCOOJICHHOCTh OPraHMW3MOB, BHJI000pA30BaHME, 3KOJOTHUYECKUE (DAKTOPBI, IKOCHCTEMA,
HOPOIYICHTBI, KOHCYMEHTBI, PEOYICHTBI, LEMH IMUTaHHs, OSKOJOTHYECKas IMHPaMHUja,
OmoreorieHo3, buocdepa;

yMEHHE WU3jaratb OHOJOrHMYecKHue Teopun (dBomonnonHas teopus Y. JlapsuHa,
CHUHTETHYECKasi TEOpUs HBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliieBoro cxozacrsa K.
M. bapa, yepenoBaHus INIaBHbIX HanpasieHuil u nyrei spomonuu A. H. CeBeprioa, yueHus o
6uochepe B. U. Bepnasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCEHHUEC BJIaJACTh MCTOAAaMU HAYYHOT'O ITO3HAHUA B OHOJIOTUH: Ha6J'IIO,I[eHI/Ie H OIIMCAaHUC
JKHUBBIX CHCTCM, IIPOLCCCOB U ﬂBHGHI/Iﬁ, opranuzanvsa MW IMPOBCACHUC OHOJIOTHYECKOI0
OKCIICPUMCEHTA, BBIABMIXCHHUEC THUIIOTE3blI, BBIABJICHHEC 3aBUCHUMOCTH MEXKAY MHCCICAYCMbIMHA
BCIIMYHMHAMU, 00BSICHEHHE MOJIYYCHHBIX PC3YJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/If/’I,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHE J1€J1aTh BbIBOJbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIICIATh CYIICCTBEHHbIC IPU3HAKH CTPOCHHS OHMOJIOTHYECKUX OOBEKTOB:
BHUJIOB, MOMYJISIMNA, MPOIYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOT€OIIEHO30B U IKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEJCTBCHHOW  M3MEHYMBOCTH, €CTECTBEHHOTO0  OTOOpa,
BU1000pa30BaHusl, MPUCIIOCOOTICHHOCTH OPTaHM3MOB, ICHCTBHUS IKOJOTHYCCKUX (PAKTOPOB Ha
OpPraHu3Mbl, IEPEHOCA BEIECTB U MMOTOKA SHEPIMH B SKOCHCTEMAaxX, aHTPOITOTCHHBIX U3MCHEHUI
B JKOCHCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHOr€OXMMHUYECKHX IIMKJIOB B
ounochepe;

YMCHHUC MPUMCHATH IOJTYUCHHBIC 3HAHWA IJIA 06’I)$ICHGHI/I$I OMOJIOTMYECKUX ImponeccoB u
SIBIICHUM, JIJISI IPUHSATHS IPAKTUYCCKUX PEIICHUI B MOBCETHEBHOMN YKU3HHU C II€TbI0 00CCIICUCHUS
0€30MacCHOCTH CBOErO 37I0POBbSI U 3JI0POBbSl OKPYKAIOIIUX JIFOACH, COOJIIOACHUS HOPM
IPaMOTHOTO TIOBEJICHHUSI B OKPYXKAIOIIEH NPUPOIHONW Ccpeae, MOHMMaHHEe HEO0OXOIUMOCTH
HCITIOJIB30BAaHUA )IOCTI/I)KCHI/Iﬁ COBpeMCHHOI\/JI onosrornu JUJISA pannoHaIbHOI'O
NIPUPOIOTIOIB30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYEeCKHEe 3a/lauM, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KocucTeMax (L[eNH MUTaHUs);

YMEHHE BBINOJIHATH Ja0OPAaTOpHbIE U MpaKTUYECKHue paboThl, COONI0IAaTh MpaBuia MpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTHUYECKH OIEHWBATh U WHTEPIPETHPOBATH WH(MOpPMAINIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaIbl), pPacCMAaTpUBATh TIJIOOAIbHBIC
HKOJIOTMYECKHE MPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE co3/7aBaTh COOCTBEHHBIC THMCBMEHHBIE M YCTHBIE COOOIIeHus, 00001Iast
OMOJIOTHYECKYI0O HMH(POPMAITUI0 W3 HECKOJBKUX HMCTOYHHUKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



COJAEPKAHUE OBYYEHUS

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTHUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouonoruu B

(dbopMHpOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

Mertoabl MO3HAHUS )KUBOU MPUPO/IbI (HAOTIOIEHUE, IKCIIEPUMEHT, OIKCaHUE, U3MEPEHHUE,
KJ1accu(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpanum:
[optpetst: Y. Hapun, I'. Menaens, H. K. Konbos, JIxx. Yorcon u ®@. Kpuk.

Tabnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IIPUPOIBDY.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[IpakTuueckast pabora Ne 1. «Vcnonbp3oBaHue pasnUUHBIX METONOB IPU H3YYEHUU
OMOJOrNYeCKUX 0OBEKTOB.

Tema 2. ’KuBble cucTeMbI U X OPraHU3aIUs.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHHsl Ouojoruu. OTiIMyue KUBBIX
CUCTEM OT HEOPraHWYECKOU MPHUPO/IBI.

CaoiictBa OuocucteM W WX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MOIMYIALHOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), ONOCEPHBII.

JdemoHcTpaumu:

Tabnauiel u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHM3allM >KUBOMN
IIPUPOIBD.

ObopynoBanue: moaens Mosekybl JJTHK.

Tema 3. XuMHu4ecKHii cOCTaB U CTPOCHHE KJIECTKH.

XHUMUYECKUM COCTaB KJICTKU. XUMUUYECKHUE OJICMCHTBI: MaKpO3JICMCHTHI,
MHKPOIJICMEHTEI. Bomaun MUWHEPAJIBbHBIC BEIICCTBA.



OyHKIUKA BOJBI M MHUHEPAIBHBIX BEMIECTB B KieTKe. [lojaepkaHre OCMOTHYECKOTO
OasaHca.

benku. CoctaB u ctpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumebie
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYPBl OEIKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorndeckue GpyHKIMN OEITKOB.

®epmeHThl — Omonornueckue Karanuzatopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butammuel.  Otiuuust  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYrineBoapl: MoOHOcaxapuisl (TIIOKO3a, pubo3a ©  J1e30KcUpubd03a), JAHCaxapuIbl
(caxaposa, JlakTo3a) M TMOJUcaxapubl (Kpaxmaj, T[JIMKOIreH, IeJUIoi03a). buonornueckue
(GYHKIIUU YTIICBOJIOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. [mapodunbHO-THAPOPOOHBIS
cBoiicTBa. buonorndeckue ¢yHkuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB M JUMHIOB KaK
UCTOYHUKOB HEPTHUH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykieotuasl — MOHOMEpBI HYKIE€MHOBBIX KUCIOT.
Crpoenne u ¢yukuuu JJHK. Crpoenne n ¢ynxuuum PHK. Buner PHK. AT®: ctpoenue u

GbyHKIHIH.

]_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Kierounas TCOpUsA — IMPUMEDP B3aHMOHeﬁCTBHH uaeu u
q)aKTOB B HAYYHOM ITIO3HAHUH. MeTtobl HU3YUCHUA KIICTKH.

Knerka xak nenoctHas xuBas cucrema. OOmune Npu3HaKkK KJIETOK: 3aMKHYTasi Hapy>KHast
MeMmOpaHa, monekyinsl JIHK kak renernueckuii anmapar, cuctemMa CuHTe3a Oeska.

Tunsl KkIeToK: »3ykapuoTHyeckas W Ipokapuoruyeckas. OcCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kierounas crenka 6akrepuit. CTpoeHHEe 3yKapuOTUYECKON KIIETKH.
OcCHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHMH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W ¢yHKuuu. [luromnmazma u e€ oOpraHoubI
OnnomeMOpannbie opranousl kinetku: DIIC, anmapat [N'onbmku, muzocoMsl. [lomyaBTOHOMHBIE
opraHouabl KJICTKH: MHUTOXOHAPHWH, ILIACTHUABI. HpOI/ICXO)KI[CHI/Ie MI/ITOXOHI[pI/Iﬁ n 1J1aCtun.
Buner mnactun. HememOpaHHbIe OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBIN IIEHTP, IIEHTPUOIIH,
PECHUYKHU, KTYTUKH. CDYHKIII/II/I OpraHouJ10B KJICTKH. Bximrouenus.

SAnpo — perynsTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoruiasma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIlIECTB B KIIETKE.
JdemMoHcTpanum:

IToptpetsl: A. Jlesenryk, P.IT'yk, T.IBann, M. llnelinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



J{narpammel: «PacripeneneHe  XMMHUYECKUX  3JEMEHTOB B HEXHBOM  MpUpPOE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMUBOU MTPUPOJIEN.

Tabmuiel u cxemsbl: «llepuonuyeckass TabauIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTte3 Oenkay, «CTpoeHne MoeKkyisl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunoseie kucinotel. [JHK», «Ctpoenue monexkynsl AT®», «CTpoeHrue 3yKapuoTHYECKOM
KieTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOEHHE pPACTUTENIbHOW KiIeTKuy», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKN», «CTpoeHue sapa KIEeTKU», «Y TIeBOIbIY, «JIUIUIbI».

OO6opyoBaHKe: CBETOBOM MHUKPOCKOI, O0OpYAOBaHHWE IS TPOBEICHUSI HAOIIOACHUH,
U3MEPEHU, DKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIBHBIX, KUBOTHBIX U OaKTEePHAIBHBIX
KJIETOK.

JlaboparopHble U NpaKkTHYecKue padoThbl:

JIaGoparopnast padora Ne 1. «/3yyeHne KaTalUTUYECKOH aKTHBHOCTH (pepMEeHTOB (Ha
npuMepe aMHJIa3bl UM KaTajaas3bl)».

JlaGoparopHass pabota Ne 2. «l3ydeHue CTpoeHHUS KIETOK pACTEHHil, >KUBOTHBIX H
OakTepuil 1o MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax U UxX OIMHCAHHUE.

Tema 4. ' KuzHeaeaATeJbHOCTh KJICTKH.

OOmeH BemiecTB, WIM MeTaObOIM3M. AccuMWIIMs (TUIACTUYECKUM OOMEH) U
JUCCUMMIIALINSA (PHEpreTUYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMaHUH MeTa00Iu3Ma.

Tunbsr oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbil. Poiab hepmenToB B 0OMeHe
BEIIECTB M MPEBPAIIEHUH YHEPTHH B KIIETKE.

®dorocunre3. CBeroBas u TemHOBas (a3pl QorocuHTe3a. Peakumn ¢otocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCUHTE3UpYIOIue OakTepuu. 3HAUCHHE XEMOCHHTEe3a JJIsl KU3HHM Ha
3emue.

DHepreTudyeckuii oOMEH B  KieTke. PacmieruieHne  BemecTB, BBIJCICHHE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTallbl dJHepreTndeckoro ooMena. [ mukonus. bpoxenue u
ero Buapl. KuciopomHoe OKHCICHHWE, WIM KIETOYHOe jAbixaHue. OKHCITUTETbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peaknum marpuuHoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzanus
reHeTu4eckoil nupopmau B kieTtke. ['eHeTHUecKuil KoJ M ero cBoicTBa. TpaHCKpUNIUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHcisuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.



Hexnerounsie ¢opmbl xu3HuM — BUpychl. Mcrtopus oTkpbitusi BupycoB (/.
. BanoBckuit). OCcOOCHHOCTH CTPOCHMsSI W JKM3HEHHOTO IMKJIA BUPYCOB. baktepuodarm.
Bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMEIC BUpycamu. Bupyc nuMMmyHOaedUIIMTa
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBepTaza M HHTETpasa.
[TpodunakTrka pacmpocTpaHEHUS] BUPYCHBIX 3a00ICBaAHUIA.

JdeMoHcTpanum:
Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuibl ¥ cxeMmbl: «THUIBI  IIHTaAHUSY, «Metabommzm»,  «MUTOXOHIPHSY,
«QHepreruueckuii oomen», «Xnopomiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
byHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «['eHernueckwii  kom», «Bupycsm,
«bakrepnotdarn», «Crtpoenne u sku3HeHHbIH mmka Bupyca CIIWJla, OGaxtepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: mogenu-anmvkanun «Y asoenue JAHK u tpanckpumnusy, «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHo:xKeHHE U HHIUBUAYAJTbHOEC PAa3BUTUEC OPraHU3MOB.

Knerounblii nuki, WM SKU3HEHHBIM MK Kietku. WHTepdasza m mmro3. Ilpomeccsl,
npotekaromue B uHTepdasze. Permmukanus — peakuns marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapHOTUIll. JIMIUIOMAHBIA M TaIJIOUJIHBIM XpPOMOCOMHbIE
Habopel. XpoMaTupl. [luTomoruueckue OCHOBBI Pa3MHOXKEHHMsI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpPraHU3MOB.

Henenne wierku — muto3. Cramuum mutosa. [lporeccel, mpoucxonsinye Ha pasHBIX
CTaIuIX MUTO3a. BHOTOrnYecKknii CMBICII MHTO34.

[IporpamMmmupyemast rubesnb KJIETKH — aloInTo3.

@opMbl  pa3MHOKEHHMsS OpraHuU3MOB: Oecrojoe M 1osoBoe. Buasl  Gecronoro
pPasMHOXKEHUs: JeJICHUE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHueE,
BEreTaTHBHOE pa3MHOKeHue. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHM3MOB, €r0 3HAYEHHUE IS
CEJIEKIINH.

ITonoBoe Pa3MHOKCHHUE, €0 OTIINYUA OT 0ecI10J10r10.

Meiio3. Cranuu meiiosa. IIpoueccel, mpoucxonsiue Ha craausx Mmeiosa. [loBegenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE Me03a.

I"ameTorenes — npouecc 00pa3oBaHus MOJOBBIX KJIETOK y KUBOTHBIX. [10JI0BBIE JKene3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30uf,
AllleKsIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
crniepmaTto3zonioB. Omnonorsopenue. [laprenorenes.



NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otanbl AMOPHOHATLHOTO PAa3BUTHS Y TIO3BOHOYHBIX JKHBOTHBIX: APOOJICHUE, TacTPYIISIHS,
oprarorenes. [ToctamOpruoHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BHUTHS: TPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIC
BBI3bIBAThH BpO)KZ[éHHBIe ypoAacTBa.

Poctu pa3sBUTHC paCTeHHfI. OnroreHes HBCTKOBOI'O paCTCHUA: CTPOCHUEC CCMCHU, CTa/IUN
Pa3sBUTHA.

JdemoHcTpaumuu:

Tabnuibl U cxeMbl: «DOpMBI pa3MHOKEHHS OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraruBHOE pa3MHOKEHHUE pacTeHuin», «JleleHne KIeTKu
Oakrepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpoMOCOMb», «KIeTOUHBIA LUK,
«Pennukauus ITHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJICKOITMTAIOIINX U YeJIOBeKa», «OCHOBHBIC CTaAUH OHTOTCHE3a.

OO6opynoBaHKe: MUKPOCKON, MHKpompenaparsl «CrnepMaTro30uabl MIIEKONUTAIOLIET0»,
«litnexnerka Miekonurawoomero», «KapuoknHe3 B KiIe€TKax KOpellKa JyKa», MarHUTHas
MoJenb-ammInKanms «/lenenue knetku», moaens JJHK, Moxens Mmetada3zHol XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JlaboparopHast pabota Ne 3. «HabmoeHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENaparaxy.

JlaboparopHast pabora Ne4. «M3yueHHE CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HacsiencTBeHHOCTh U M3MEHYMBOCTH OPTraHU3MOB.

IIpeamer u 3amaun reHetuku. Mceropus pasButuss TreHeTHMKHA. Poib nurosnoruu u
HMOPHUOJIOTHUN B CTAHOBJICHUU FeHETHKHU. BKi1ag pocCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (TMOpUAONOrMYEeCKUH, LUTOreHETHUYECKUH, MOJEKYIsIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CcXeMax CKpeIlMBaHUM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB,  yCTaHOBJIEHHble . MeHnenem.
MoHorubpuaHoe cKpeumBanue. 3aKoH eAMH000pazus THOpUI0B MepBoro mnokojenus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH paculeluieHus npu3HakoB. [mmore3a uncrorel ramer. IlomHoe m
HEIOJIHOE JJOMUHUPOBAHMUE.

JluruOpugHoe CKpemMBaHHe. 3aKOH HE3aBUCHMOTO  HACJIENOBAaHUS  MPU3HAKOB.
[{uToreHeTryecKkue OCHOBBI JUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHMUS JIJTsl ONIPEIeICHHsI TEHOTUTIA OCOOU.

CI_ICHJIGHHOC HaCJICAOBAHUC IIPU3HAKOB. PaGora T. MopraHa no CHCIUICHHOMY
HaCJICJO0BaHUIO I'CHOB. HapymeHHe CICIIJICHUA I'CHOB B PE3YJIbTATC KPOCCUHTOBEPA.



XpOMOCOMHasi TEOpHsl HACIIEJICTBEHHOCTH. | eHeTHUeCcKHue KapThl.

['enernka mosia. XpoMOCOMHOE ONpECICHUE T0J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omMoraMeTHble W TeTeporaMeTHbIe OpraHu3Mbl. HaciemoBaHue NPU3HAKOB, CHETUICHHBIX C
TI0JIOM.

N3menunBoCcTh. BuAbl M3MEHUMBOCTH: HEHACICACTBEHHAs M HACIEIACTBEHHas. Ponb
cpeibl B HEHACIEICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKa  MOJIU(PUKALMOHHON
W3MEHYMBOCTH. BapuanvOHHBIA psii M BapualMOHHAas KpuBas. HopMma peakuumu IpusHaxa.
KonuuecTBeHHBIE M KayeCTBEHHbIE IIPU3HAKM M UX Hopma peakuuu. CBolicTBa
MOIU(UKAITTOHHON H3MEHYMBOCTH.

HacnencrBenHnas, uiy reHOTUNIMYECKasi, U3MEHUYUBOCTb. KoMOMHATHBHAS M3MEHYUBOCTb.
Meiio3 u 1o0NOBOM mpolecC — OCHOBA KOMOMHATHBHOM HM3MEHUMBOCTH. MyTallMOHHas
u3MeHunBoCTh. Kiaccugukanuss MyTalnuii: TeHHblE, XpPOMOCOMHBIE, I'eHOMHble. YactoTa U
OPUYHHBI MyTanuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSJAOB B HACIIECACTBEHHOU
n3Mmenunsocty H. . BaBuiosa.

BHGHHepHaﬂ HaCJICACTBCHHOCTh U UBMCHUYHMBOCTD.

I'eneruxka denoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI T'€HETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH,  OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJECKYJISIPHO-
reHetndyeckuii. COBpPEMEHHOE OIpEeJeICHUE T'€HOTHUIIA: IOJHOIN€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoinbto [1I[P-ananmmza. HacnencrBennsie 3aboseBaHus
YelloBeKa: TIeHHble 0oJie3HH, OO0JIE3HM C  HACJIECICTBEHHOM  IIPEIPacIoIOKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTudeckue M reHepaTuBHble MyTanuud. CTBOJOBBIE KIIETKH.
[TpuHIUIIBI 310pOBOTO OOpa3a >KU3HU, JUATHOCTUKH, TPO(DHUIAKTUKA M JICYCHUS TeHETHUYECKHUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPAIICHUH U JICUEHUU TeHETUYECKHX 3a00JIeBaHUI YeTIOBeKa.

JdemMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBunos.

Tabnuuel u cxembl: «MOHOTHOPUIHOE CKPELMBAHUE M €r0 LIUTOT€HETHYECKas OCHOBAY,
«3aKkoH paclIeMJIeHUs] U €ro IMTOreHETHYecKass OCHOBa», <«3aKOH UHCTOTHI TrameT»,
«urnbpunHoe ckpeumBanue», «LluTorornueckue OCHOBBI JUTMOPUIHOIO CKpEIIMBAaHUS,
«Meio3», «B3auMoaeicTBrE aJUIeNIbHBIX TEHOBY, « €eHeTnYecKkne KapThl paCTEHUMN, KUBOTHBIX
U 4eloBeka», «l'eHeTuka moia», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CLEIUIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusmenunBoctu», «MoaudukannoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-takropay, «l'eHeTnka rpymnn KpoBu», «MyTalnnoHHas
U3MEHYUBOCTB.

Ob6opynoBanue: Mmoaenu-anmikanun «MoHOrHOpHuIHOE CKpeuBanuey, «HemnonHoe
JOMUHHUpOBaHUE», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI HU
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUILEB U OKPACKH Tena), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U IpPaKkTHYeCKUE PadoThI:



JlabopaTtopHas padota Ne 5. «/3ydyeHne pe3yabTaToB MOHOTHOPUIHOTO B AUTHOPUIHOTO
CKPEIIMBaHUA y AP030(HIIBI Ha TOTOBBIX MUKpOIpEnapaTax.

JlaGopaTtopHas padota Ne 6. «3yyeHne MoaupuKaIMOHHONW U3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOM».

Jlaboparopuast pabGora Ne7. «AHanmu3 MyTamuii y JIpo30puiibl Ha TOTOBBIX
MHKpOIIpETriapaTax».

HpaKTI/I‘leCKaﬂ pa60Ta Ne 2. «CocraBiienne 1 aHaJIN3 POAOCIOBHEBIX YCJIOBEKA».

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJIeHUe CEIeKUUU U AoMecTukauus. Yuyenue H.
W. BaBuioBa 0 ILIEHTpax MPOUCXOXACHUS U MHOrooOpasusi KyJabTYpPHBIX pacTeHuil. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, OPO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CENEKIIMA. MacCOBBIA M MHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 3KcTephepa. bIM3KOpoACTBEHHOE CKpEIIUBaHUE — MHOPUIMHT.
Uucras nuHus. CkpenpBaHWe YWCTBIX JMHWNA. [erepo3uc, wWiu THOpHIHAS CHIIA.
HepoacrBennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yClexwu.
N cKyCCTBEHHBI MyTareHe3 W IOJYyYECHHE MOJIUILIOUIOB. JIOCTMIKEHHUS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WH)KEeHEpHs. OTalbl CO3JIaHHUA
pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. Knertounas wumxeHepus. Kierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHi. KiioHnpoBaHue BHICOKOIIPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JdTHYecKue mnpodiembl. MO —
FeHETUYECKU MOIU(DULIPOBAHHBIE OPTaHU3MBI.

JleMOHCTpALNH:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabmunbl 1 cxeMbl: kKapTa «LleHTpbl MPOUCXOXKIAEHUST U MHOT000pa3usi KyJIbTYPHBIX
pacrenuii», «Ilopoasl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. . UBanoBay, «llomummoumus», «OOBEKTHI
ouotexHonoruny, «Kierounsle KynbTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOMY.

OO6opyaoBaHKe: MYJISDKU TIJIOJIOB U KOPHEIJION0B JAUKUX (POPM M KYIbTYpHBIX COPTOB
pacteHu, repbapuii «CebCKOX035IHICTBEHHBIE PACTCHUSI.

JlabopaTropHble U NpaKkTUYecKue padoTbi:

Okckypeust «OCHOBHBIE METOJbI M JOCTHKEHMS CENEKIMU PACTeHWH W KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035ICTBO, Ta00PaTOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KUIIACC

Tema 1. DBOJTIOLHUOHHAA OUOJIOTHA.

[Ipennocsliku BO3HUKHOBEHMS JBOJIIOLIMOHHOM TEOPUHU. ODBOJIIOLUOHHAS TEOPUS U €€
MECTO B OHosoruu. BinsHue 3BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTMH U APYTUX HAYK.

CeuzerenbcTBa 3Bodonnu. llameoHTomornyeckue: MOCIEAO0BATENbHOCTh MOSBICHUS
BUJIOB B IAJICOHTOJIOTHYECKOM JIETONNCH, TIEpeXoaHbIe popMbl. broreorpadguueckue: cxoacTBo
U paznnuue GayH u Gop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJACTBA U Pa3iuyusi SMOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-IeCKI/IeI FOMOJIOTUYHBIC, AHAJIOIWYHBIC, PYAUMCHTAPHBIC OpIraHbl,
aTaBU3MBbL. MONEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH W
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtormonHass teopus Y. JlapBuna. Ilpennochbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIOKylue Cuibl  3BOJIIOLMU  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeOompeleNnEHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3Bosoruu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkpossomntonus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUY.

JBuwxymue cuibl (GpakTopbl) IBOJIOLMKA BUJOB B Npupoae. MyTallmoHHbBIN mpolecc U
KOMOMHATUBHAs HM3MEHYMBOCTh. IlomynsnuoHHble BOJHBI U Jpeid renoB. W3omauus wu

MUTPALUS.

EctectBeHHbIll 0TOOp — HampaBisitoliuidi ¢gaktop 3BosonUH. DOpMBI €CTECTBEHHOIO
otOopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yibTaT  3Bomouud.  [Ipumepst
npucnocoOIeHnit y opraHu3MoB. ApoMop(O3bl U UAN0AAANITAIUH.

Bun u BupgooOpasoBanue. Kputepun Bujga. OcHoBHblE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, SK0JI0rHuecKoe.

MakposBomrorus. GopMbl IBOIONUHN: (pUiIeTHYECKast, TUBEPreHTHAs, KOHBEPIeHTHas,
napasuiensHasi. HeoOpaTuMOCTh SBONIOIHH.

HpOI/ICXO)K,Z[CHI/Ie oT HECTICTUAJIN3UPOBAHHBIX IPpCIAKOB. Hporpeccnpy}omaﬂ
cricnyain3anus. A,Z[aHTI/IBHaH paauanus.

JdemMoHcTpanum:

Hoptpetsr: K. JIunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkensb, @. Mronnep, A. H. Ceseprios.



Tabmuubl W cxembl: «Pa3BuTHE OpraHWYecKoro Mupa Ha 3emie», «3apoJbIIIn
MO3BOHOYHBIX KHUBOTHBIX», «ApxeonTepukcy, «DopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuit», «MHOrooopasue mopoj
JKUBOTHBIX», «Ilomymnsium», «MyTanuoHHas U3MEHUYHMBOCTBY, «ApoMOp(O3bD»,
«Mnunoanantanun», «OO0mas aereHepanus», «JIBwxkymue cuisl 3Bomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymectBoBanue», «llpucrnocoO0neHHOCTh
opranu3mMoBy, «I eorpaduueckoe BumooOpa3zoBaHuey, « IKOIOTHICCKOE BUI000PA30BAHUEY.

O06opynoBanue: KOJJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKpPACKH, HaOOp II0/10B
U ceMsH, Komekuus «lIpuMepsl 3alUTHBIX MPHUCIIOCOOJCHUH Y JKMBOTHBIX», MOJEIb
«OCHOBHbBIC HampaBJICHUS HBOJIOLUNY», 00BEMHAs Moaenb «CTpOeHHE TOJOBHOTO MO3ra
HIO3BOHOYHBIX.

buoreorpaduueckas xapra mupa, KouieKius «DOpMBI COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX W pacTEHUil», MoJenb ammmukaust «llepekpéct XpoMocoMy, BIaKHBIE MPErapaThl
«Pa3zBute Hacekomoro», «Pa3BuTHe JATYIIKM», MHKpompenapaT «Jlpo3zoduna» (Hopma,
MyTa# (OPMBI KPBIJILEB U OKPACKHU TETa).

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:
Jlaboparophas padota Ne 1. «CpaBHeHUE BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGoparopHass pabora Ne2. «OmucaHue NPUCIIOCOOJICHHOCTH OpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe KM3HU Ha 3emJie.

JloHay4yHbIe NIPEACTABICHUS O 3apOXKACHUM XKU3HU. HaydHble rMnoTe3sl BOSHUKHOBEHMS
JKU3HM Ha 3emuie: aOMOreHe3 M MaHcrepMus. XHUMHUYecKas 3BOJIOLUsA. AOHOTEHHBIN CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMHUYECKON 3Bomonu. HauanbHble aTansl Ouonornyeckoil sBomonuu. ['mnoreza PHK-mupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKH. IlepBble KIETKH U ux
sBoroLMsA. POpMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emse 1nmo 3pam M nepuojgam. Karapxeil. Apxelickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepHoabl: KeMOPUICKHH, OpIOBUKCKUH,
CUJIypUHCKHH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHIA.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaitno3oiickas spa u e€ nepuopbl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIMMaTra U IeoJIOTHYECKUX MpolueccoB. OCHOBHBIE ATambl BOJIIOLUH
pPacTUTEIBHOTO W KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHuid U KUBOTHBIX. [losiBieHwue,

pacuBCT U BBIMUPAHUC I'PYIII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue BOIIOIMH. OCHOBHBIE CUCTEMATUYECKUE
IpYMIIbI OPTaHU3MOB.



DOBOJIIOLMS  YeJoBeKa. AHTpPOMNOJIOTMS Kak Hayka. Pa3BuThe mnpeacTaBiIeHH o
MIPOUCXOXKACHUN YesloBeKa. MeTo bl M3yueHus: anTpororene3a. CxoAcTBa U pa3iuyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.

JBmwxynme cuibl (pakTopsl) aHTpomoreHnesa. HacieacTBeHHass WM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 >KU3HU, U3TOTOBJICHHE OPYIUN TPYy/Ja, MBILUICHUE,
peub.

OcHOBHBIE CTaJAMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeNOBEK YMEIbIil,
Uenoek npsmoxonsimmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUS, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBpoIeouHas (eBpa3uiickas), Herpo-
aBcTpajoujHas  (9KBaTOpUAIbHAs), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
IPUCIIOCOOTIEHHOCTH MPEJACTABUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIECTBOBAHMSL.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpamum:
Hoptpetsr: @. Pean, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabauiet u cxeMmbl: «Bo3HukHOBeHHE COTHEUHOM cUCTEMbI», «Pa3BUTHE OPraHMYECKOro
mupay», «PactutenbHas kinetka», <«KuBoTHas kietka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeloBeKa», «J/IpeBHeilmme moam», «J/IpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pacoi».

Ob6opynoBanue: mysoku — «[IpoucxoxxaeHre denoBeka» (OIOCTBI  aBCTpaJIONUTEKA,
NUTEKaHTpONa, HeaHJepTalblla, KPOMaHBOHIIA), CICTIKH WJIM M300pa)KeHUs] KAMEHHBIX OpyIui
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ONIepsl, pyOuia, ckpebdia), reoXpoHojIoruyeckas tadiauna,
KoJIeKIHst «DOPMBI COXpaHHOCTH HCKOMIAEMBIX JKUBOTHBIX M PACTEHUI.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

[Tpaktuueckas pabora Ne 1. «/3ydeHue ncKomaeMpIx OCTaTKOB PAaCTEHUM U KUBOTHBIX B
KOJUTCKITHSX ).

DKCKypeust «IBONIONHS OPraHUIECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN HITH
KpaeBeAUECKU My3eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.

OKoJIorus Kak HayKa. 3&,[[8.‘{1/1 U pasgciibl  3KOJIOTHH. MeTtoapl AKOJOTHMYSCKUX
HCCJIeIOBaHUM. DKOJIOTHYECKOE MHPOBO33PCHUC COBPCMCHHOT'O YCJIOBCKA.



Cpenpl  oOuTaHMs  OpPraHMW3MOB:  BOJHAs, HA3eMHO-BO3IYIIHAs,  IOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonoruueckue ¢akropbl. Knaccuduxamus skonornueckux (akropoB: aOMOTHUECKHE,
OMOTHUYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOphl: CBET, TEMIlepaTypa, BIAKHOCTh. DOTONEPUOAM3M.
[TpucnocoOnenust OpraHu3MoB K AeHCTBHIO a0uOoTHUYeCKUX (akTopoB. bruojgornueckue puTMbl.

buornueckue dakropel. Buapl OnoTHYECKMX ~ B3aMMOJCHCTBHN: KOHKYpEHLUS,
XHUIHUYECTBO, CUMOMO03 U ero (opmsl. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU NOmysiauud. OCHOBHBIE IIOKA3aTEJIM IOIYJISLMM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MHUrpauusd. JuHamuka
YHUCICHHOCTU HOMYJISILMU U €€ PErysius.

JdemoHcTpamum:

Ioptpertsl: A. I'ym6onbaT, K. @. Pynbe, 3. I'ekkens.

Tabauiel u cxemsl: kapta «lIpupoanbie 30Hb1 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,

«Dotonepuoguzm», «llonmynsauum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MONYJSALUU
uH(py3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

Jlabopatopnas pabotra Ne 3. «Mopdosiornueckue OCOOEHHOCTH PACTCHH U3 Pa3HBIX
MeCT OOUTaHUSI.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[TpakTuueckas padota Ne 2. «[Toacu€T MIOTHOCTH MOMYJIALMN pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo01ecTBa ¥ DKOJOrHYecCKHe CUCTEMbI.

CooOmiectBo  opranmaMoB  —  OuoneHo3. CTpykTypbl  OuoOIeHO3a:  BUAOBAf,
MIPOCTPAHCTBEHHAs, Tpopuueckas (muuienas). Bunpl-nomunantel. CBs3u B OHMOLIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). IloHaTtue o6 skocuctemMe U OGUOTreolEHO3E.
OyHKIMOHATbHbIE KOMIIOHEHThl HJKOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemecTB M TMOTOK 3HEPrUM B IKOocucTeMe. Tpoduueckue (MUIICBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IIOKa3aTeNUd 3KOCHUCTEMBI: OHnoMmacca,
OPOAYKIHMS. OKOJOTHYECKHE MUpPaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomacchl. CBoicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNs, pazBuTue. CyKieccus.



[Ipupogubie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCUCTEMAa XBOWHOTO WIIH
HIMPOKOJINCTBEHHOTO JIEca.

AHTPOIIOTEHHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3IKOCUCTEMBI. bronoruueckoe u
X03HCTBEHHOE 3HAYCHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycrohuuBocTH 3KocucteM. CoxpaHeHne OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emie.

VYuenue B. U. Bepnanckoro o omochepe. I'panuiipl, coctaB u CTpykTypa Omochepsl.
Kupoe BemectBo m ero ¢yHknuu. OcoOeHHOCTH Omocdepsl Kak II00aTbHON 3KOCHUCTEMBI.

JluHamudeckoe paBHOBECUE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHYECKHE IMKJIBI AJIEMEHTOB (YIliepoja, azoTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuectBO B Ouochepe 3emind. AHTpONOreHHbIE U3MEHEHUsT B Ouocdepe.
['o6asibHBIEC HKOJIOTUYECKUE TTPOOITIEMBI.

CocymectBoBanue mnpupoabl u 4yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak
OCHOBa ycrolumBocTH Omocdepsl. OCHOBa pPAMOHAIBHOTO YIPABJICHUS MPUPOIHBIMHU
pecypcamu U UX UCTOJb30BaHue. JlOCTIKEHHsI OMOIOTHU M OXpaHa IPUPOJIBI.

JdemoHcTpamum:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuue! u cxemsl: «Ilumessle nenny», «buomeHos3: coctas u cTpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa HIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTeMa XBOWHOro jeca», «buomenos
BOJOEMay», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEHCTBUS HAa HPUPOIY»,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHenInas
coctaisironas ouocheps», «PakTopsl Aerpaganun nousy, «I[lapHuKoBeIi 3phexT», «DPakTopbI
PaAMOaKTUBHOIO 3arpsi3HeHUs 6uocdeps», «O01mas cTpykrypa 6nocheps», «Pacnpocrpanenue
KHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MOAETb-alIINKALIHS «Tunnuneie OMOLIEHO3BI», repbapuit
«PactutenbHble  coobmiecTBa»,  Koylekiuuu — «buomenos», «BpemuTtenn — BakHEHIIMX
CEJIbCKOXO3SHUCTBEHHBIX  KYJIbTYp», TrepOapuM ¥ KOJUIEKIIMM pPACTEHUH U  KUBOTHBIX,
IIPUHAUJIEKALINE K Pa3HBIM AKOJIOTMUECKUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
®denepaliu, U300paKEHUST OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.




TEMATHYECKOE IIJIAHUPOBAHHUE
10 kiaace

KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pOBbHIE)
Ne n/m IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI
1 buoiiorus kak Hayka 9 05 [[bubmuoteka [IOK

’ https://m.edsoo.ru/7f41c292

2 JKuBbI€ CUCTEMBI M X OpraHu3alus 1 0 [[Bubmmoteka LIOK
https://m.edsoo.ru/7f41c292]]

3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]

4 JKuzHenesaTeabHOCTh KIETKH 6 0 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]

5 PazmHoOXeHWEe 1 MHIUBUIYAIBHOE 5 1 [[BubmmoTteka [IOK
pa3BHTHE OPTaHM3MOB https://m.edsoo.ru/7f41c292]]

6 HacnenctBeHHOCTh U MNBMEHUMBOCTh 8 15 [[BubmuoTexa [JOK
OpraHu3MOB ’ https://m.edso0.ru/7f41c292]]

7 Cenekiust opranu3mMoB. OCHOBBI 3 0 [[BubmuoTexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292]]

8 PesepBHOE Bpems 1 0 [[bubmnoreka LIOK
https://m.edsoo.ru/7f41c292]]

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4
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11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM JyekTpoHHbIe (HU(PPOBBIE)
Ne ni/m IIpakTHYeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PECYPChI
padoThI
1 DBOJIIOIIMOHHAS] OMOJIOTHS 9 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
2 Bo3nukHOBEHHE U pa3BUTHE )KU3HU Ha 9 0.5 [[BubmmoTtexa LIOK
3emie https://m.edsoo.ru/7f41cc74]]
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41cc74]]
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 0 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41cc74]]
5 PesepBHOE Bpems 2 0 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41cc74]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYUEHUKA

* buonorus: 10 kmacce / [Taceunuk B. B. Kamenckuii A.A., Pyomnios A.M. u npyrue / nox

penakuueit [Taceunuka B. B., AknmonepHoe obmiectBo «M3aarenberBo «IIpocBenienney

* buonorus: 11 kmacce / [Taceunuk B. B. Kamenckuii A.A., Pyomnios A.M. u npyrue / noa

penaknueit [Taceunuka B. B., AknnonepHoe obmiectBo «M3aarenberBo «IIpocBenienney

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://prosv.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/;

https://uchi.ru/;

https://skysmart.ru/;

https://foxford.ru/
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