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IMosicHUuTe/IbHASA 32K CKA

[TporpammMa 1o OMOJIOTMM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS COCTaBJIeHA Ha
OCHOBE TpeOOBaHMH K pe3yldbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IpOrpamMmbl
OCHOBHOTO o0mero oOpaszoBanus, npeacraBieHHbIXx B @I'OC 00O, a Taxxke (enepanbHOMA
paboueit mporpaMmbl BOCIIUTAHMUSL.

[IporpamMa 1o Ouojoruu HampasjieHa Ha (HOPMUPOBAHME €CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH O0YYarOIIUXCsA U OpPraHU3alMi0 N3y4eHUs] OMOJIOTHH HA JIeATEIIbHOCTHOW OCHOBE.
B mporpamme mo OMOJNIOTHH YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO IMpEaMeTa B peau3aluu
tpeboBanuii ®I'OC OOO k nuaHUPYEMBbIM JUYHOCTHBIM WU METAIPEIMETHBIM pe3ysbTaTaM
o0yuyeHMsl, a TaKKe peaau3alus MEXIPEIMETHbIX CBA3€H €CTEeCTBEHHO-HAy4YHbIX YUEOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHus.

B mporpamme mo OMOJOTHH OIPENENAIOTCS OCHOBHBIC IENM W3YYEHUS OHMOIOTHH Ha
YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110
OuoyorMu: JIMYHOCTHBIE, MeTanpeIMeTHble, IpeaMeTHble. [IpeameTHble MIaHUpyeMble
pe3yibTaThl JaHbl JUI KaX10T0 rojia U3y4eHus OUOJIOTHH.

buonorust pa3BuBaeT INpenCTaBICHUs] O MO3HABAEMOCTH >KMBOM IPUPOJBI U MeTojax €€
MO3HAHUS, TIO3BOJIIET COPMHUPOBATH CHCTEMY HAyYHBIX 3HAHUN O KUBBIX CHCTEMAaX, YMEHHS UX
[0JIy4aTh, IPUCBAUBATh U IPUMEHATH B )KU3HEHHBIX CUTYallUsX.

buonorudeckass moaroroBka oOecrneyuBaeT IMOHMMaHUE OOYYalOIMMUCS Hay4HBIX
IPUHLIUIIOB YEJIOBEYECKOW JIEATENbHOCTU B NPUPOJE, 3aKJIAJbIBAET OCHOBBI IKOJIOIMUYECKOM
KYJIBTYpBbI, 30pOBOro 00pa3a >KM3HH.

[lenssMu u3ydeHus OGMOJIOTMU Ha YPOBHE OCHOBHOT'O O0IIEro 00pa30oBaHUs SBISIFOTCA:

dopMHpOBaHHE CHCTEMBl 3HAaHMA O NPHU3HAKAX M IpoLeccax >KU3HEAEATEIIbHOCTH
OMOJIOTHYECKUX CUCTEM Pa3HOIO YPOBHS OpTraHU3alNH;

dbopMHUpOBaHHE CHUCTEMBI 3HAHUN 00 OCOOEHHOCTSIX CTPOCHHUS, >KU3HEIEATEIbHOCTH
OpraHu3Ma 4ejoBeKa, YCIOBUSAX COXPAHEHHS €ro 3/10pPOBbS;

dopMHpoBaHHE YMEHHH MPUMEHSATh METO/bl OHOJOTMYECKOW HayKH [UId H3Yy4eHUs
OMOJIOTMYECKUX CUCTEM, B TOM YHCIIE OPraHU3Ma YellOBeKa,

(dbopMupOBaHHE YMEHHUH MCINONb30BaTh MH(OPMALMIO O COBPEMEHHBIX JOCTH)KEHUSAX B
obnactu Ouosoruu JUisi OOBSICHEHMsS] TPOLECCOB W  SBJIEHUN KMBOW MNPUPOABI U
KHU3HEIEeATEIbHOCTH COOCTBEHHOI'O OpraHu3Ma,

dopmHpoBaHHE YMEHUH OOBACHATH pPOJIb OUOJOTHMH B TPAKTHUYECKOW JEATETbHOCTH
JI0Jel, 3HaueHHe OMOJOTMYECKOro Pa3sHOOOpasus Uid COXpaHEHMs Ouocdepsl, MOCIeICTBUS
JeSITEIbHOCTH YeJIOBEKa B MIPUPOJIE;

(dbopMHpOBaHKE KOJIOTMYECKON KYIbTYPHI B LIETSAX COXPaHEHHUsI COOCTBEHHOTO 3/10POBbS U
OXPaHbl OKPY’KaIOIIeH Cpebl.

JlocTuxeHue 1eael nmporpaMMbl M0 OMOJIOTHHM OOECTIEYUBAETCSl PEHICHUEM CJeIYIOIINX
3ajau:

npuoOpeTreHre 00yJaroUMMHCA 3HAHUN O KUBOW MPUPOJIE, 3aKOHOMEPHOCTSX CTPOCHUS,
KHU3HEIEATEILHOCTH U Cpefoo0pa3yrolieil pojlu OpraHu3MOB, YEIOBEKE KaK OHMOCOLHATbHOM
CYILECTBE, O POJIM OUOJIOTUYECKON HAYKH B MPAKTUYECKOU EATEIbHOCTH JIFOIEH;

OBJIaJICHUE YMEHUSIMH TPOBOJUTH MCCIENIOBAHUS C HCIOJIb30BAaHHUEM OHMOJIOTHYECKOI0o
000pyI0BaHUs M HAOIOZCHHUS 32 COCTOSHUEM COOCTBEHHOTO OpPraHU3Ma;

ocBoeHME TPpUEMOB paboOThl ¢ Ouosornyeckoi wuHpopMalyel, B TOM 4YHCIE O
COBPEMEHHBIX JIOCTHKEHUAX B 00JaCTH OMOJIOTHH, €€ aHAJIN3 U KPUTUYECKOE OLICHUBAHUE;



BOCIIUTAHHE OWOJOTHYECKH W OKOJOTMYECKH TPAaMOTHOH JIMYHOCTH, TOTOBOH K
COXPaHEHHIO COOCTBECHHOTO 3/I0POBBS M OXPAHbI OKPYKAIOIICH CPEIbl.

OO1mee 4ncI0 9acoB, OTBECHHBIX JJIs M3y4eHHUsS OMOJIOTHH, COCTaBiIseT B 9 kimacce — 68
yacoB (2 yaca B HEJIEIIO).

PaGouas mporpamma peanusyercs npu padore ¢ YMK, corimacHO aBTOpCKOW JIMHUU IO
ouoniorun 5-9 kinaccos noj penakiueit B.M. Cupornazosa.

YMK: Cusornazos B.M., A.A Kamenckuii, E.K.Kacnepckas, buomorus. 9 xmacc:
y4eOHHK 17151 001eo0pazoBarenbHbIX opranu3amuii / M.: «IIpocBemenuey, 2021

Kypc 6uonorun 9 kiacca HampasiieH Ha OOOOLIEHHE 3HAHUS O KU3HM U YPOBHIX €€
OpraHu3alK, PACKPBITUE MHUPOBO33PEHUECKUX BOIPOCOB O MPOUCXOKACHUU M Pa3BUTHU
KU3HM Ha 3emuie, OOOOLIEHMHM U YIJIyOJIEHUM NOHATHS 00 3BOJIIOLUMOHHOM Ppa3BUTHH
opranu3MoB. [lomyueHHbIE OHMOJIOTHYECKHE 3HAHUS CIY)KaT OCHOBOW IPH PAaCCMOTPEHUH
HKOJIOTUM OpTraHM3Ma, IOMYJALuu, OuoleHo3a, Omochepsl. 3aBeprraercst (GopMupoBaHHe
MOHATHUSL 0 HOOc(epe n 00 OTBETCTBEHHOCTH YeJIOBEKa 3a JKM3Hb Ha 3emiie. [IpeeMcTBeHHbIC
CBSI3W MEXAY pa3ieiaMH OOECIIEYHBAIOT IEIOCTHOCTh IIKOJBHOTO Kypca OHOJOTHH, a €ro
cojiepKaHue crnocoOCTBYeT (POPMUPOBAHUIO BCECTOPOHHE PA3BUTOM JIMYHOCTH, BIIAJACIOLICH
OCHOBAMHU HAayYHBIX 3HaHWUH, 0a3UPYIOIIMXCS HA OMOLEHTPUYECKOM MBILIUIEHUH, U CIIOCOOHOM
TBOPYECKH HX HCIOJb30BaTh B COOTBETCTBUU C 3aKOHAMH IPUPOJbI U OOLIEUeIOBEUECKUMU
HPABCTBEHHBIMH LIEHHOCTSIMH.

[Ipu M3y4eHHUU eCTeCTBEHHBIX HAyK B COBPEMEHHOH IIKOJE OrPOMHOE 3HAUYCHHE MMEET
HarJSITHOCTh YU4eOHOTO Marepuaia. HarssqHoCTh 1aéT BO3MOXKHOCTH OBICTpee H ITyO)Ke ycBau-
BaTh M3Y4aeMyI0 TEMY, TIOMOTaeT pa300paThCs B TPYIHBIX JUIS BOCIIPHUATHS BOIPOCAX, W TIOBHI-
[IaeT MHTEPEC K TPEAMETY.

Hudpossie nadoparopun «llIkoapHOr0 KBaHTOpPHYMa)» — 3TO Ka4€CTBEHHBINH CKAYOK B
CTaHOBJIEHUM COBPEMEHHOH e€CTeCTBEHHO-HAay4YHOH JlabopaTropuu. Bee nmporpammHoe obecriede-
HHUE Ha PYCCKOM si3bIKe. MeToInuecKrue MaTepHalbl pa3paboTaHbl POCCUHCKUMU METOAUCTAMH U
yuuTeNnsIMH B COOTBeTCTBUU C DenepasbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOTO 0Opa3oBa-
TesibHOro CranaapTa no OMoJIOTuy.

[Hudpossle nabopaTopuu SBIAIOTCS HOBBIM, COBPEMEHHBIM O00OpYyAOBaHHUEM JJIs
NPOBEICHUS  CaMBIX  PA3JMYHBIX  IIKOJBHBIX  HWCCIENOBAaHWHA  €CTECTBEHHO-HAYYHOTO
HarpaBieHus. C WX TIOMOIIBI0 MOXHO TPOBOJAUTH pabOTHI, KaK BXOIAIIME B MIKOJIHHYIO
pOTpaMMy, TaK ¥ COBEPIICHHO HOBBIC MCCIICIOBAHMSI.

Hcnonb3oBanue obopynoBanusi neHTpa «Touka pocray npu peanuzauuu gaHHoil OIT
MO3BOJISIET CO3/1aTh YCIIOBUS:

" IS paCIIUPEHUS CO/IePIKaHUs IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHus;

" 7S TIOBBILICHUS MO3HABATEIbHOM AKTUBHOCTH OOYYAIOLIMXCS B €CTECTBEHHO-HAYYHOU
obnacru;

" IS pa3BUTHS JUYHOCTH peOeHKa B mporecce 00ydeHusi OMOJIOTHH, €r0 CIIOCOOHOCTEH,

(bopMHpPOBaHHUS U YIOBJICTBOPEHHSI COIIMATHHO 3HAUNMBIX HHTEPECOB U TIOTPEOHOCTEH;

" 1715 paboThI C OJApEHHBIME IIKOJIBHUKAMH, OPTaHU3AIlMH X Pa3BUTHS B PA3IMYHBIX 00-

JacTsAx 00pa3oBaTeNbHOM, TBOPUECKON JAESITETbHOCTH.



[Tpumensisi 1MdpoBble J1abopaTOpUH Ha ypokax OWOJIOTHM, Yy4allHecs CMOTYT BBIIOJHUTh
MHO’KECTBO JJAOOPATOPHBIX padOT U IKCIIEPUMEHTOB 110 POrPaMME OCHOBHOM IIKOJIBI.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJICIICHBI
CIICYIOIAE COCTABISAIOIINE: OCO3HAHME OOYYAIOIIMMHUCS  POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUsA, HaJMYMe SKOJIOTHYECKOro IPABOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CIAUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOPMaMHU TOBEIECHUS M CIOCOOCTBYIOT MpPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHGﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY U IPABONOPSIKY, YEIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aHMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMeTa «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CHOCOOHOCTH OOYHaroIUXCsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITAa W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HAIPaBIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMH  OOydYalOIIeTOCs KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO O0IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaK€HHWE 3aKOHa U
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U I1I03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrNYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMU IEHHOCTAMU U COLIMATIbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILLIOE U HACTOSALIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OMOJ0TUY, TOHUMAaHUS 3HAYEeHUs OMOJIOTUU B TO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHME K CBOMM POIMUTENISAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTaHHWS, (POPMHMPOBAHUA  KYJLTYPbl 310POBbA H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370POBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas ¢u3MYECKas aKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATb U CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30oBaHUIO M caMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MIOCIEACTBUN JUIs1 OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelleHuu MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOJOINOIb30BAHUEM (COONIOICHNE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTHYECKHUE IMOCIEACTBUS MPEINPHUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLUAJIBHOM IPAKTHKE, TOTOBHOCTU K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAyKM U  OOIIECTBEHHOW TMPaKTUKHU, OCHOBAaHHOTO Ha JHANOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE A3bIKOBOIM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTMH JUISI COBPEMEHHOW ITMBUIIM3AIMH: 00eCreUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHUE TEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMUYECKUX MPOoOsieM U oOecreueHus nepexoa K yCTOWYMBOMY pa3BUTHIO, PAllMOHATIEHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KAaK COCTaBHOW dYacTh (PYHKIIMOHAIBHOU
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMmble 3HAHUS IS aHaidu3a WU OOBSICHEHHs SBICHUN
OKpYXKAloIIero MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHMH, yYMEHHE JelaThb O0OCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAYYHOW AEATENIBHOCTH, TOTOBHOCTh OCYILIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAaHHA 1O OHOJOTMH B COOTBETCTBHHM C >KM3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIe TIOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, IpOILeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HAONI0IeHUe, U3MEpEeHHUe, SKCIEPUMEHT M JpPYrux), YHUBEpCalbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JEHCTBHS B IO3HABATENBbHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATh CBSA3H C APYTUMU NOHSTUSIMHU);

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMUECKUE MOHATUS s OOBsCHEHHs (DAaKTOB U SIBIECHUI >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTHBOPEUYHMA PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATb W BBIIOJHATH pPabOTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U NMPOEKTHOW JEATENbHOCTH, HABBIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB I103HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTyallUsiX, B TOM 4HUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJETh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOU JEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHMs, HaXOAWTh AapryMEHThl [UIl JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMH,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHMKAX HMH(pOpMalMM (TEKCTe Y4eOHOro Mmocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynMpoBaTh 3ampoChl M TNPHUMEHSATh Pa3IMYHbIE METOJAbl NpH IOHCKE U OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopManrell: TpUMEHITh XUMHUYECKUE, (PU3MUecCKue M MaTeMaTW4eCKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHHUS TMpeaiaraeMoil 3aayd, YYHUThIBaTb MHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JUAJIOra WIM JUCKYCCHH);



pacro3HaBaTh HEBepOaJbHBIE CpPENCTBA OOIICHHS, TMOHMMAaTh 3HAYEHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(DIUKTHBIX CUTyallUi, yMETh CMSTYaTh KOH(M)IUKTHI U
BECTHU 1EPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUSA, NOHHMMATh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

pPa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHMEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHMMATh ¥ UCIOJh30BaTh MPEHMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
dbopM B3aUMOJICHCTBUSI IPU PEIICHUHN YICOHOM 3a/1a4u;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

NPUHUMATh LIETM COBMECTHOHM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUSA 110 €€ INOCTUIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, PACHPEACISATH POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUH pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATH WJIEH C IMO3UIMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHUAMM:

1) camoopranu3amnms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [JIS BBISIBJICHUS TPOOJIEM M HMX PEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSIX M TOCTYIKAaX IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUT;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaThH POPMHUPOBAHUIO M TPOSBICHHUIO IHPOKOH IPYIUIIUN B pa3HBIX 00JaCTIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PELICHHUS 110 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieru(uuecKkue st yaeOHOro mpeamera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CHUTYalMsX, CBS3aHHbIX C Ouosiorueil. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTHMUYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHAas, MYyTallMOHHAs,
[EHTpaJlbHasl JIoTMa MOJeKysipHOoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuilt H. U.
BaswuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE TUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHusMa (OHTOT€HE3);

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeYeHus
0€30MIaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHue HEOoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIUIEHHOE HACIEeI0BAaHUEe, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIMBaHUs
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHUYECKH OILICHHBATh W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHME, JKOJOTHYECKHE (AKTOPBI, HKOCUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHs SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBIICHUH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BEIBO/IBl HA OCHOBAHHMH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOT€OXMMHUYECKHX ILIHKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJCHHUSI B OKPYXAaOIIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH



HCIIOJIb30BaHUSs JIOCTHIKEHHI COBpEMEHHOM onoyioruu JUIST parMoHaIbHOTO
MPUPOIONIONIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTApHbIC OMOJOTHYECKHE 3aJayd, COCTABJISITH CXEMBI MEpeHOCca
BEIIICCTB M SHEPTUH B 3KOcHUCTeMaX (I[CIH MATAHKUA);

YMEHHE BBIOJIHATH JJAOOPATOPHBIC M IPAKTHUYECKHE PpadOThI, COOIIOAATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W WHTEPIPETHPOBATH HMH(OPMANHIO OHOJIOTHYECKOTO
COJICP)KaHMs, BKIIIOYAIONIYIO TICEBJOHAYYHBbIC 3HAHUS W3 Pa3UYHBIX HMCTOYHUKOB (CpEICTBa
MaccoBol HMH(OPMALMK, HAYYHO-TIOMYJSIPHBIC MaTepHalibl), pPacCMaTPUBaTh TII0OATbHBIC
IKOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
MTO3UIIHIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE IMHCHbMEHHBIE U YCTHBIE COOOImEeHus, 0000mas
OMOJIOTMYECKYI0 HWH(POPMAIMI0O M3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE

Ne HaumenoBanue pa3jiesioB (undposbie)

n/m H TeM NPOrpamMmbl KosmnyecTBo 4acoB  oO0pa3zoBaresibHbIE
pecypcsl

KonTpoabubie IlpakTuueckue
Bcero

padoThI padoThI
buonorus xak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
J’KuBbie cucTeMbI M X OpraHu3aius 1 bubamorexa LIOK
https://m.edsoo.ru/7f41c292
XHUMHYECKUHN COCTAB U CTPOEHUE KIIETKH 8 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
KuznenesTenbHOCTh KIETKU 6 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
PazmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuoteka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M UIBMEHUYUBOCTh 3 15 bubmuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
PesepBHOE Bpemst 1 bubmmorexa LOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC

Ne
n/ Tema ypoka
n

buosnorus B
CHCTEME HayK

MeTtonabl
MO3HAHHUA
JKUBOM
TIPUPOIBI.
IIpakTrueckas
pabota Ne 1
«Hcnonp3oBaHu
€ Pa3IMYHbBIX
METOJIOB IPHU
U3Y4YEeHUU
OMOJIOTUYECKHX
00BEKTOBY

brnonornueckue
CHUCTEMEI,
IIPOLECCHI U UX
U3y4EHHE

XUMHUYIeCcKHit
COCTaB KIJICTKH.
Bona u
MUHEPAIbHBIE
COJTH

benku. Cocras
U CTPOCHHE
OEJIKOB

depMeHTH —
Ouosoruueckue
KaTaJIu3aTophlI.
JlaboparopHas
pabota Ne 1
«M3yuenune
KaTaJInTHYECKO
1 aKTUBHOCTH
dbepMeHTOB (Ha
npuMepe
aMuJIa3bl WK

KoanuecTBo 4acoB

Bce Korrrpoas IMpakTnuec
ro Hple KHe padoThl
padoThI P

1

1 0.5

1

1

1

1 0.5

Jara
HU3y4eH
usl

DJIEeKTPOHHBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.eds00.ru/863
6122
https://m.eds00.ru/863
e632a

bu6mmoreka [IOK
https://m.edso0.ru/863
6122

bu6mmoreka [IOK
https://m.edso0.ru/863
£6564

bu6mmoreka [IOK
https://m.edso0.ru/863
e674e

bu6mmorexa [IOK
https://m.edso0.ru/863
ebb72

bu6nmoreka [JOK
https://m.eds00.ru/863
ebb72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

12

13

14

15

KaTaJiasbl)»

VYrieBoasl.
JInmmnaer

Hyxnennossie
KUCIOThl. AT®

Ucrtopus u
METO/IbI
U3y4YeHUs
KJIETKH.
Knerounas
Teopus

Kierka kak
LEJIOCTHAS
JKABas CUCTEMA

Crpoenue
9YKapHUOTHYECK
Ol KJIETKHU.
JlaboparopHas
paborta Ne 2
«M3yuenue
CTPOCHUS
KJIETOK
pacTeHul,
KUBOTHBIX,
rpuboB U
OaxTepuii moj
MHUKPOCKOIIOM
Ha TOTOBBIX
MHKpOIpernapar
ax " Mx
ONMCAHUE»

OO0OMeH BeleCTB
158)0%1
MeTa00JIN3M

dotocunTes.
XeMOCHHTE3

DHepreTU4ecKu
it oOmMeH

JKusHeHHbIH
LUK KJICTKH.
Jenenue
KJIEeTKH. MUTO3.
JlaGopaTopHas

0.5

0.5

bubmuoreka [JOK
https://m.eds00.ru/863
6870

bubmuoreka [JOK
https://m.eds00.ru/863
e6d5c

bubmuoreka [JOK
https://m.edso0.ru/863
£6e88

bubmuorexa [JOK
https://m.eds00.ru/863
e6ffo
https://m.eds00.ru/863
eri6c

bu6mmorexa [IOK
https://m.eds00.ru/863
er66¢

bu6mmorexa [IOK
https://m.eds00.ru/863
e7c98

bubmuorexa [JOK
https://m.eds00.ru/863
elaae

bu6mmnoreka [JOK
https://m.edso0.ru/863
e7dcd



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

16

17

18

19

20

21

22

23

paborta Ne 3
«Hao0mronenne
MHUTO3a B
KJIETKax
KOHYHKA
KOpEIIKa JTyKa
Ha TOTOBBIX
MHUKpOIpenapar
ax»

buocunres
Oenka. Peakius
MaTPUYHOTO
CHHTE3a

Tpancnsauus —
OnocuHTe3 1
Oenka

Hexknerounrlie
(OpMBI KU3HU 1
— BUPYCHI

DopmbI
Pa3MHOXEHHUS 1
OpraHU3MOB

Meiio3 1

O6pa3oBaHue u
pa3BUTHE

MOJIOBBIX

KIIETOK.
OrmnonoTBOpEH

ue.

JlaboparopHas

paborta Ne 4 1
«M3yuenune

CTpOCHUS

MOJIOBBIX

KJIETOK Ha

TOTOBBIX
MUKpOTIpenapar

ax»

NuauBunyansH

0€ pa3BUTHE 1
OpPTaHHU3MOB

I'eneTnka —
Hayka o

0.5

bubmuoreka [JOK
https://m.edso0.ru/863
e796e

bubmuoreka [JOK
https://m.edso0.ru/863
e796e

bu6mmoreka [IOK
https://m.edso0.ru/863
e7540

bubmuorexa [JOK
https://m.eds00.ru/863
e81b6
https://m.eds00.ru/863
e83le

bu6mmoreka [JOK
https://m.edso0.ru/863
e7f4a

bu6mmorexa [IOK
https://m.edso0.ru/863
e81b6

bubmuorexa [JOK
https://m.edso0.ru/863
£8436

bu6mmoreka [JOK
https://m.edso00.ru/863



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

24

25

26

27

28

HaCJICACTBCHHO
CTU U
N3MCHYHUBOCTHU

3aKOHOMEPHOCT
u
HACJIEJIOBaHUS
MPU3HAKOB.
MonorubpuaHo
€ CKpelLMBaHue

Jurundpumnoe
CKpCIIMBaHHUE.
3aKkoH
HE3aBUCHUMOT'O
HAaCJIeIOBaHUS
MIPU3HAKOB

CurenineHHoe
HacJICAOBaHHUE
MIPU3HAKOB.
JlaboparopHas
pabota Ne 5
«3yuenne
pe3yIbTaTOB
MOHOTHOPHUIHO
rou
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jpo30( Ul HA
TOTOBBIX
MUKpOTIpenapar
ax»

I'eneruka nomna.
HacnenoBanme
MIPU3HAKOB,
CIICIIJICHHBIX C
MIOJIOM

M3MeHInBOCTE.
Henacnencreen
Hasl
U3MEHYHUBOCTD.
JlaGopatopHas
pabota Ne 6.
N3yuenne

MO IU(DUKAITHOH
HOH
M3MEHYNBOCTH,
MOCTPOEHNE
BapHAIlMOHHOTO
psiaau

[EEN

0.5

0.5

e86f2

bu6mmoreka [IOK
https://m.edso0.ru/863
£8878

bu6mmoreka [IOK
https://m.edso0.ru/863
£89a4

bubmuorexa [JOK
https://m.edso0.ru/863
e8c60

bu6mmoreka [IOK
https://m.edso0.ru/863
e8c60

bu6mmoreka [JOK
https://m.eds00.ru/863
e8efe



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

BApUALIMOHHOMN
KpHUBOW»
HacnenctBenna
s
WU3MEHYUBOCTb.
JlaGopaTopHas
pabora Ne 7.

29 «Ananuz
MyTaluu y
Ipo30QuIIEl HA
TOTOBBIX
MUKpoIpenapar
ax»

30 T'enetuxka

YCIO0BCKa

Pe3epBHbIit
YPOK.
O06o0meH e 1o
31 TeMe
«HacnencrBenH
OCTb U
U3MEHUYHUBOCTh

OpraHnu3mMoB»

Ceneknus Kak
32 HayKa U
npoliecc
Metonp! u
JIOCTHIKEHMUS
33 CEJIEKIIUHU
pacTeHui U
JKMBOTHBIX

buorexHomorus
34 KaK OTpacib
MIPOU3BOJICTBA
OBIIEE
KOJIMYECTBO
YACOBIIO
ITPOT'PAMME

34

0.5

bubmuoreka [JOK
https://m.edso0.ru/863
e8efe

bubmuoreka [JOK
https://m.edso0.ru/863
e8d78

bu6mmorexa [IOK
https://m.edso0.ru/863
£9214

bu6mmorexa [IOK
https://m.edso0.ru/863
£9214

bu6mmoreka [IOK
https://m.edso0.ru/863
£9336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

Conep:xxanue npeaMera «buosorus. Oomue 3akonomepHocTw» 9 kiacce (684)

Tema 1. buoJsiorusi Kak Hayka.
Buonorus xak Hayka. CBs3b OMOJNIOTUM C OOIECTBEHHBIMH, TEXHUYECKHMMU M APYTUMH €CTECTBEHHBIMH HayKaMu, (uiocoduei, STUKOU, SCTETUKON H
npaBoM. Pons 6uonorun B GopMupoBaHHH COBPEMEHHOM Hay4HOH KapTUHBI Mupa. CucTtemMa OMOJIOrHYecKiX HayK.

MeTo bl TTO3HAHUS JKUBOM MPUPOIbl (HAOIIOeHHE, SIKCIIEPUMEHT, OIMCAHUe, H3MEpeHue, KiiaccuuKarms, MOJICIUPOBAHUE, CTATUCTHYECKass 00paboTKa
JTAHHBIX ).

JdemoncTpanum:

IToptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabmu1e! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBIY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[IpakTudeckas padora Ne 1. «/cnonp30BaHue pa3TUIHBIX METOIOB IIPHU U3YYCHUU OMOJIOTHIECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M HX OpPraHU3aIHA.

JKuBble cucteMbl (OMOCHUCTEMBI) KakK MpeaMeT u3ydeHus ouonoruu. OTaudne KUBBIX CUCTEM OT HEOPTraHHUECKOU MPUPO/IbIL.

CaolicTBa OMOCUCTEM U MX pa3HOOOpa3ue. YPOBHH OpraHU3aluu OMOCHCTEM: MOJEKYJISAPHBIA, KJICTOYHBIN, TKAHEBBIA, OPraHU3MEHHBIH, OMYJIAIHOHHO-
BUJIOBOM, IKOCHCTEMHBIN (OMOT€OIEHOTHYECKHUH ), OMOChEPHBIA.

JdemoncTpanum:

Tabmuie! 1 cxeMbl: «OCHOBHBIC TPU3HAKY )KU3HUY, «YPOBHHU OpPraHU3ALUU )KUBOW TIPUPOIBI.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYECKHUI COCTAB U CTPOEHUE KJIETKH.

XHUMUYECKUHN COCTAB KJIETKU. XMUMHYECKHUE DJIEMEHThI: MAaKPO3JIEMEHThI, MUKPOAJIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BEILIECTBA.

OYHKIMH BOJBI U MUHEPATbHBIX BEIIeCTB B KieTke. [logaepkanue ocMoTudeckoro 0anaHca.

benku. CoctaB u ctpoeHne 0eakoB. AMHHOKHCIOTHI — MOHOMeEphI OeikoB. He3amMeHHMBbIE U 3aMEHUMBbIE aMUHOKUCIOTHI. AMHUHOKHCIOTHBIM COCTaB.
YpoBHU CTPYKTYpHl OCIKOBOM MOJEKYIBI (MIEpBUYHAS, BTOPUYHAS, TPETUYHASI U YETBEPTUUHASI CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonorunueckue
(GyHKIIMHN OEIKOB.

®epMeHTHI — Ouoornuyeckue karanuzaropsel. CTpoeHue hepMeHTa: akTUBHBIN LEHTp, cyocTpaTHas crenuduunocts. Kopepmentsl. Butamunbl. OTianuus
(epMEHTOB OT HEOPraHMYECKHX KaTaJln3aTOPOB.

VYrneBonapl: MOHOCaxXapuisl (TJIFOKO3a, pubo3a U JAe30Kcupru003a), Iucaxapuabl (caxapos3a, JaKkTo3a) U Moymcaxapuasl (Kpaxmai, TITHKOTeH, IeJUTI0I03a).
buonornueckue GyHKIIUHN YIIIEBOIOB.

Junuasl: Tpuraunepuasl, Gocdomunuasl, crepounsl. I uapopunsHo-rupodoOHbIe cBolicTBa. buonornyeckue pyHkiuu aunuaos. CpaBHEHUE YTIIEBOJIOB,
0€JIKOB U JIMIUAO0B KaK UCTOUHUKOB SHEPTUH.



Hyxuneunossie kucnotsl: JJHK u PHK. Hykneotuasr — MmoHoMepsl HykienHOBBIX KUCIOT. Ctpoenue u Gpynkiun JJHK. Crpoenne u ¢pynkuun PHK. Buabt
PHK. AT®: ctpoenue u GpyHKITUH.

[{utonorus — Hayka o kieTke. KinerouHas Teopus — npuMep B3aUMOAEHCTBUS Ui U (aKTOB B HAYYHOM ITO3HAHUU. MeTOo bl N3yUeHHs! KIIETKU.

Knerka kak nenoctHas xuBas cucreMa. O0Iue Npu3Haky KIETOK: 3aMKHYTas HapyHas MeMOpana, mosiekyisl JJHK kak renernueckuii anmapar, cucrema
CHHTe3a Oerka.

Tumbl KJIETOK: dyKapHOTHYECKass M MpokaproTHueckas. OCOOCHHOCTH CTPOCHHUs MPOKapuOTHYecKol kieTku. Kierounas crenka Oaxtepuil. Ctpoenue
9YKapUOTUYECKOM KiIeTKH. OCHOBHBIE OTIMYUS PACTUTENBHOM, KUBOTHOM U I'PUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAIUKC, MX (GyHKuuHU. [Tna3marnueckas memOpaHna, e€ cBoiicTBa U GpyHKuuu. Lluronnasma
u e€ opranounsibl. OnHoMeMOpanHble opranouabl kiaetku: JIIC, annapar ['onbaxu, nu3ocomsl. [1oayaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPUH, TJIACTUABI.
[Ipoucxoxaenne MUTOXOHAPHWA W TwacTui. Bumel mmactua. HemeMOpaHHBIE OpraHOWABI KJIETKH: PUOOCOMBI, KIETOYHBIM LEHTP, EHTPUOIH, PECHUYKH,
KryTuKd. @yHKINN OpraHOMI0B KIETKU. BKirtoueHus.

SAnpo — peryasaTopHslii LeHTp kieTku. CTpoeHue siipa: sfaepHas 000JI04Ka, KapUoIla3Ma, XpOMAaTHH, SAAPbIILKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. llneiinen, P. Bupxos, JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammsl: «PacnpezneiieHne XUMAYECKUX 3JIEMEHTOB B HEXKMBOW IIpUpoJie», «Pacnpenenenne XMMUUECKUX 3JIEMEHTOB B KUBOU IPUPOACH.

Tabmuubel u cxemsl: «llepuoguueckas TaOnHUIa XUMHUYECKUAX 3JIEMEHTOBY», «CTpoeHHE MOJEKYJbl BOIbI», «buocnHTe3 Oenkay, «CTpoeHHEe MOJICKYIIBI
6enka», «Ctpoenue pepmentay, «Hyknennossie kucnotel. JJHK», «Ctpoenne monexyinsl AT®», «CTpoeHne 3yKapuoTHUECKON KIeTKu», «CTpoeHue >KMBOTHOM
KIETKN», «CTpOEHUE paCTUTENIBHOMN KIIETKN», «CTpOEHNE NPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABD», «JIUmuasD.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHUE JUIsl NMPOBEACHUS HAOIIOJCHUN, U3MEpPEHHH, HKCIIEPUMEHTOB, MUKpOMNpenapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 1. «/3yueHne KaTaIuTHYECKON aKTUBHOCTH (PepPMEHTOB (Ha MPUMEPE aMUIa3bl MIIM KaTaaa3bl).

JlaGopatopHast pabota Ne 2. «/3ydeHHe CTpOEHHUS KIETOK PAacTeHUH, KMBOTHBIX M OakTepHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpenapaTax U MX
OTIMCAHUEY.

Tema 4. /KuzHeneATeIbHOCTD KJIETKH.

OOmMeH BeliecTB, WIM METa00IM3M. AcCUuMIIIALUS (TUNIACTUYECKUI OOMEH) U TUCCUMUIISIIMS (SHEPreTHYecKUii 0OMeH) — JIB€ CTOPOHBI €JMHOTO IMpolecca
meTabosu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPIMU B TOHUMAaHUU METAa00IM3MA.

Tunsl oOMeHa BemiecTB: aBTOTpOoGHBIN U rerepoTpodHbIi. Poibs pepMeHTOB B 0OMEHE BEIECTB U NMPEBPAILEHUU SHEPTHU B KIIETKE.

®orocunre3. CeroBas U TeMHOBasi ¢a3bl ¢porocuHTe3a. Peakuunu gorocunreza. I¢p¢hekTuBHOCTh HOTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3a AJIs KU3HU Ha
3emie. BausiHue ycnoBuit cpenibl Ha POTOCHHTE3 U CLIOCOOBI MOBBIIIEHHUS €0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocHuHTe3. XeMOCUHTE3UPYIOIIME OaKTepuH. 3HAUEHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJle.

Ounepreruyecknii oOMeH B KieTke. PaciieruieHue BemiecTB, BBIJCNCHHE W aKKyMYJIMPOBAaHHE SHEPIHMM B KJIETKE. OTalbl SHEPreTUYECKOro OOMEHa.
I'muxonmu3. bpoxenune u ero Buisl. KucnopopHoe okucieHue, win KieToyHoe gbixanue. OxuciautensHoe docdopunupoanue. IHHEeKTUBHOCTD
9HEpPreTH4ecKoro oOMeHa.

Peaxumu matpuunoro cuHTesa. I'eHernueckas mHpopmauusa u JIHK. Peanuzanus renermueckoil mHpopmanuu B KIeTKe. ['@HETHMYECKM KOA M €ro
cBoiicTBa. Tpanckpumius — maTpuunbiii cuate3 PHK. Tpancmsamus — 6uocunTtes 6enka. Jrtansl TpaHcasiuud. KogupoBanue amMuHOKHCHOT. Ponbs pubocom B
OuocuHTe3e Oemnka.

Hexnerounsle gopmsl ku3Hu — Bupychl. Mctopust otkpbitus BupycoB (/. W. MBanoBckuii). OCOOEHHOCTH CTPOEHUS U >KM3HEHHOI'O IUKJIA BUPYCOB.
Bakrepuodaru. bonesnu pacreHuil, )KUBOTHBIX M YEJIOBEKAa, BbI3bIBaeMble BHpycaMu. Bupyc mmmyHoneduuura yenoeka (BUY) — Bo3Oyaurens CIIM/]a.
OOparHast TpaHCKPHUIIIUS, peBepTa3a u uHTerpasa. [IpodunakTika pacnpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHHUH.

JeMoHcTpanum:

IToptpetsi: H. K. Konbuos, 1. Y. UBanosckuit, K. A. Tumupsizes.

Tabmuiel 1 cxeMbl: «Tumbl TUTaHws», «Metadomuzmy», «MUTOXOHAPUI), « IHEPreTUICCKU 00MeHy, «Xioporacty, «D@orocunres», «Ctpoerue JTHK»,
«Ctpoenue u (yHKIHMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «['eHermueckuil kony, «Bupyce», «bakrepuodarn», «CTpoeHHE M KW3HEHHBIH LUKI BUpYyCa
CIINda, 6aktepuodaray, «Pemnukanus JHK».

Ob6opynoBanue: moaenu-anmiaukanuu «Yapoenue JJHK u tpanckpunuus», «brnocunres 6enkay, «CTpoeHue KiIeTKu», Moaenb cTpykrypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kiierounslif 1ukn, win >ku3HeHHbIM LUK kieTku. MHTepdasza n murtos. Ilpouecchl, nporekatonue B uHTepdasze. Permkamus — peakuus MaTpUYHOIO
cunresa JIHK. Ctpoenne xpomocom. XpoMOCOMHBIN HaOOp — KapHOTHIL. J{MIUTOMIHBINA M ranjJouaHbII XpOMOCOMHBIE Ha0Ophl. XpoMaTuasl. Llutonornyeckue
OCHOBBI Pa3MHOXKEHUS U UHIUBUIYAIIbHOTO Pa3BUTUS OPTaHU3MOB.

Jenenue knetku — Muto3. Ctanuu muto3sa. [Ipolieccel, mpoucxosiye Ha pa3HbIX CTaAUsIX MUTO3a. buonorudeckuii cMbIci MUTO3A.

[IporpamMmmupyemas rudenp KJIeTKU — alonTo3.

@DopMbl pa3sMHOXKEHHUsI OpPraHU3MOB: Oecrojoe U monoBoe. Buipl 6ecrosoro pa3MHOXKEHH: JeJIeHHe HaJBOE, OYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. MICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS CEJIEKLINU.

[TosnoBoe pazMHOXKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meito3. Craguu meriosa. IIpoueccel, npoucxoasamue Ha craausax meiosa. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornueckuii cMbIci U
3Ha4YCHHUE MeHo3a.

I'ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y >KMBOTHBIX. [l0JIOBBIE Kelle3bl: CEMEHHUKHU M SUYHUKUA. OOpazoBaHHe M Pa3BUTHE IOJIOBBIX
KJIETOK — TraMeT (CIepMaro30ouj, SHIEKIeTKa) — crepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHMS SHULEKIETOK U crepMaTo30ouioB. OIioI0TBOPEHHE.
[TapTenorenes.



WupuBuayanbHoe pa3BuTHE (OHTOreHE3). DMOpPHMOHANBHOE pa3BUTHE (IMOpHOTreHe3). DTambl SMOPHOHAIBHOTO PA3BUTHUS y TMO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisius, opraHoreHe3. [loctaMOproHanpHOe pa3BUTHE. TUIBI TOCTAIMOPHOHATLHOTO PAa3BUTHS: MPSIMOE, HEMpsAMoe (JTUYMHOYHOE). Bnusiaue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/INU PAa3BUTHS.

JdemoncTpanum:

Tabmuubl u cxembl: «POpMBI Pa3MHOKEHHUS OPraHU3MOBY», «/[BOiHOE OIUIONOTBOPEHHE Y IIBETKOBBIX pacTeHUi», «BereraTMuBHOE pa3MHOKEHHE
pacteHui», «/lenenue kierku Oaktepuii», «CTpOCHHE IMOJIOBBIX KIETOK», «CTpoeHHe XpoMocombl», «Kierounsii mukny, «Pemmukamus JJHK», «Mutosy,
«Meiio3», «lIpsmoe u HenpsMoe pazBUTHEY, «]'aMeTOreHe3 y MIIEKONUTAUIUX U YelI0BeKa», «OCHOBHbBIE CTaAM OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKON, MHUKponpemnaparbl «CrepMaTo30Ubl MIIEKOIMMUTAIOIIETo», «SHLeKIeTka MieKonuraroumero», «KapuokuHes B KIETKax
KOpEIITKa JTyKa», MarHUTHas MOJIeNIb-anuinkanus «Jlenenue kinetku», moaenb JJHK, Momens Mmerada3sHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabota Ne 3. «Habmronenrne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MHUKPOTpEnaparax.

JlabGopaTtopHas padota Ne 4. «3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOITpENapaTaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenver u 3amauu reHeTHkU. VcTopusi pa3BUTHs TeHETHKU. Poib IIUTONOTMM U SMOPUOJIOTMH B CTAHOBIIGHWM TEHETHKHU. BKiaa poccwilckux u
3apyOexHBIX YUYEHBIX B pa3BUTHE TE€HETUKU. MeTOabl TEeHETHKU (TMOPHA0NOrMYECKUd, HUTOTCHETHUECKUN, MOJICKYISIpHO-TeHeTndeckuil). OCHOBHBIC
FeHETUYECKUE OHATHA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HaclIeJJOBaHMsI IPU3HAKOB, ycTaHOBJIEHHbIE I'. Menaenem. MoHoruOpuiHoe ckpeuMBaiue. 3aKOH €IMHO-00pa3usi THOPUIOB MEPBOIO
nokoJieHus. [IpaBnuino JoOMUHUPOBaHMs. 3aKOH PacIEIUIEHHs IPU3HAKOB. [ nnores3a unctotel rameT. [loHOE 1 HEMOJIHOE TOMUHUPOBAHHUE.

JlurubpunHoe ckpemuBaHWe. 3akOH HE3aBUCMMOIO HAC/IE[OBAaHUS INPU3HAKOB. llUToreHeTnyeckre OCHOBBI JUTMOPUIHOTO  CKpELIMBAaHMUS.
AHanuzupyrouiee ckpeniuBanue. Vcnonp30BaHne aHAIU3UPYIOIIETO CKPEIMBaHUS 7S OIIpeIeIeHHsI TEHOTUIIa OCOOH.

CuennenHoe HacineaoBaHue npusHakoB. Pabora T. Moprana mo clenjeHHOMY HacleAOBaHHIO I'eHOB. HapylleHue creruieHHs T'€HOB B pe3yjbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHne KapThl.

l'eneruka nona. XpoMOCOMHOE OIpeseseHe 1noia. AyTocoMbl U TOJOBBIE XPOMOCOMBI. ['oMoraMeTHble U rereporaMeTHble opranusmsl. HacnenoBanue
MPU3HAKOB, CLIETIJICHHBIX C TIOJIOM.

N3menunBoCcTh. BHIBl M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HACJIEACTBEHHas. Poib cpenbl B HEHACIIEACTBEHHONW M3MEHYMBOCTH. XapaKTEpHUCTHKa
MOIU(HUKAIIMOHHON M3MEHYMBOCTH. BapuanmoHnHslil paa u BapuaimonHasi kpuBas. Hopma peakiuu npusHaka. KomndecTBeHHbIE U KaUeCTBEHHbIE MPU3HAKHU U
ux HopMa peakiuu. CBoiicTBa MOAU(PUKAITMOHHON U3MEHUYHUBOCTH.



HacnencrBennasi, wiM TEHOTUIMYECKAs, W3MEHUMBOCTh. KoMOWHATHBHAS HW3MEHYMBOCTh. MeHo3 M TOJOBOM TpOIleCC — OCHOBA KOMOWHATHBHOMN
U3MEHYMBOCTU. MyTannoHHas W3MEHUMBOCTh. Kitaccudukanus MyTauuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacToTa M NMPUYMHBI MyTaluidi. MyTrareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HacleAcTBeHHON n3MenuynBocty H. V. Bapunosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

lenetuka 4yenmoeka. Kapuotun uyenmoBeka. OCHOBHBIE METOJBI TEHETUKH YEIIOBEKA: TEHEAJIOTHYECKH, OJU3HEIOBBIA, IIMTOTCHETUYCCKHH,
OMOXHMMHMUYECKHI, MOJEKYJISIpHO-TeHEeTHUeCKUd. COBpEMEHHOE OMpeJIeJICHUE TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHUPOBAHME, F€HOTUIIMPOBAHKUE, B TOM YHCIIE C
nomouibto [1I[P-ananuza. HacnenctBennsie 3a0oiieBaHus 4ellOBEKa: TeHHbIE OOJIE3HU, OOJIE3HH C HACIIEJCTBEHHOW MPEIpacloiioKEHHOCThI0, XPOMOCOMHbIE
6one3nu. ComaTuueckre M reHepaTUBHbIe MyTanuu. CTBOJOBbIE KIETKU. [IpuHIUIBI 340pOBOro oOpasza >KM3HHM, AMATHOCTUKH, MPOPUIAKTHKU U JICUCHUS
TeHeTHYeCKUX Oosie3Heil. MeanKo-reHeTHUeCKOe KOHCYJIBTUPOBAHHME. 3HAUCHUE MEIUIMHCKONW TEHETUKH B MPENOTBPALICHUM M JICYCHUU TEHETUYCCKUX
3a00JIeBaHUI YeTIOBEKA.

JeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmume! u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHNE U €T0 IIUTOTCHETUIECKasi OCHOBAY, «3aKOH PACIICIJICHHS M €r0 IUTOTCHETHYECKas OCHOBAY, «3aKOH
YUCTOTHI TaMeT», «/uruOpumaHoe ckpenuBanue», «L{uTomorndeckue OCHOBBI TUTHOPUIHOTO CKpEUBaHUs», «Meio3y», «B3anMonelicTBHEe aJuIeIbHBIX TEHOBY,
«l"eHeTnyeckue KapThl PACTEHMM, >KMBOTHBIX M 4YeloBeka», «['eHeTmka moisa», «3aKOHOMEPHOCTH HACJIEJOBAHMS, CUEIUIEHHOrO ¢ mojom», «Kapuorumsl
YelloBeKa M JKUBOTHBIXY», «Buael m3MeHumBocTH», «MonudukanronHas HW3MEHUYUBOCTHY, «HacmemoBanue pesyc-dakropa», «l'eHeTnka Tpymm KpoBHU»,
«MyTannoHHass U3MEHYUBOCTHY.

OGopynoBanue: monenu-aniuinkanuu «MoHorubpuaHoe ckpemuBaHuey, «Hemomnoe nomuHupoBaHuey», «IurnOpumHoe ckperntuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOII U MUKporipenapart «/po3oduna» (Hopma, Myranuu GopMbl KPbUIBEB U OKPACKH Telna), repOapuii «["opoX MoCeBHOM».

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlaboparopHas padota Ne 5. «M3yueHue pe3ynbTaToB MOHOTUOPHUIHOTO U JUTUOPUIHOTO CKPEUIUBaHUS Y Ap030(uibl Ha TOTOBBIX MUKpOIIpenaparax.

JlaGopaTtopHas pabota Ne 6. «3yyenue MmonupuKkanmOHHON U3MEHUNBOCTH, TOCTPOSHUE BAPUAITMOHHOTO PsiJia ¥ BApUAITMOHHON KPUBOM».

JlaboparopHas pabota Ne 7. «AHanu3 myTanuii y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax».

[TpakTiueckas pabota Ne 2. «CocTaBieHue 1 aHaIN3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekiusi Kak HayKa M TPOIECC. 3apOoXIACHUE CeNeKnuu u aoMmectukanus. Yuernne H. V. BaBunoBa o meHTpax MpOMCXOXKIEHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHUi. L{eHTpbl MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbBIE METOIbI CeNeKIIMH. MacCOBBI M MHAUBHIYATBHBIH OTOOPHI B CENEKIINH PACTEHUH U KUBOTHBIX. OIEHKa IKCTEpbepa. bau3kopoacTBEHHOE
ckpemyBanue — UHOpuAMHT. Yuctas nuaus. CkpemyBaHue YMCTHIX JUHUM. ['eteposuc, wim rubpuanas cuia. HepoacTBeHHOe CKpelMBaHUE — ayTOPHIMHT.
Otnanéanas rubpuamzanus u e€ ycrexu. VICKyCCTBEHHBIM MyTareHe3 W IOJydeHHEe TOJUIIONI0B. J(OCTHKEHUS CENeKIMU paCTeHWUU, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.



buorexnonorus kak orpacib HNpou3BoicTBa. ['eHHass mH)KeHepus. Jtanbl co3naHus pekomOuHaHTHOM JIHK u Tpancrennbsix opranusmoBn. Kierounas
umxenepus. Kinerounsie KynbTypbl. MUKPOKIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KioHupoBaHUe BHICOKOMPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
DKoyiorudeckue u atuaeckue npoosemsl. MO — reHeTHYecKn MOAU(PHUIITIPOBAHHBIC OPTaHU3MBI.

JleMoHCTpauu:

IToptpersr: H. Y. BaBuinos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. 1BaHOB.

Tabmumel 1 cxembl: KapTa «LleHTpBbl TPOUCXOKACHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHUil», «[1opoapl ToMalHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuit», «Otnanénnas rudbpuauzanusy, «Padotel akanemuka M. @. Wpanosay, «l[lomumionnus», «OObEKTb OMOTEXHOIOTUNY, «KieTouHbIE KyJIbTYphl U
KJIOHHpOBaHue», «KoHCTpyrpoBaHUEe U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKY TUIOJIOB U KOPHETIONOB TUKUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHUH, repOapuii «CellbCKOX03HCTBEHHBIC PACTEHUS.

JlabopaTopHble M NpakTHYeCKHEe PAdOThI:

9KCKprI/IH «OcHOBHEBIE MECTOABI U JOCTHIXKXCHUA CCIICKIINKU paCTeHI/Iﬁ H KXUBOTHBIX (Ha CCJICKIIMOHHYI0 CTAaHLUIO, IINIEMCHHYIO Q)epMy, COpTOI/ICHLITaTeJ'IBHHﬁ
Y4acCTOK, B TCININYHOC XOSSIfICTBO, J1a60paT0pmo AarpOyYHHUBCPCUTECTA WX HAYIHOI'O ueHTpa)».



