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MNNOACHUTEJIBHAS 3AIINCKA

[Tpu pazpaboTke mporpamMMbl MO0 OMOJIOTUU TEOPETUYECKYIO OCHOBY JUIS OINpPEIENICHUS MOIXOA0B K
(dbopMHpOBaHUIO COoepKaHUsl yueOHOro npenmera «buonorus» cocTaBuin: KOHIENTYallbHBIC MOJIOKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COIEpkKaHUs, Pe3yJbTaToB OOy4YEeHHS W TPeOOBaHHMM K
YPOBHIO MOATOTOBKHM BBIITYCKHUKOB, TOJIOKEHHUSI 00 OOIUX LEeNsIX U MPUHIUINAX, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHUCTeMbI CpeaHero odmiero obpa3zoBanus B Poccuiickoit @enepanum, a Takxke
MOJIOKEHUST O crernuduke Ouojoruu, e€ 3HAYeHWH B TO3HAHMM KUBOH TNPHUPOABI W OOecredeHuu
CYIIECTBOBAaHMs 4ejoBeueckoro oodbmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, ONPEIEICHbl OCHOBHBIE
(GyHKIMH PpOrpaMMbI IO OUOJIOTHH U €€ CTPYKTYypa.

[TporpamMma o 6uonoruu Ma€T MpeACcTaBlIeHUE O MENAX, 00 00Iel cTpaTerui 00yUeHus, BOCIIUTAHUS
U pa3BUTUS OOydYaroluMXcs CpeAcTBaMu ydeOHOro mnpenmera «buosorus», ompenenser o0s3areiabHOe
MpeIMETHOE COJEp>KaHUE, €ro CTPYKTYpYy, paclpelesieHHe MO paslienaM M TeMaM, PEKOMEHIyeMYIO
MOCJIEZI0BATENBHOCTh U3YUYEHHsS] Y4E€OHOro Marepuaja ¢ y4éTOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JIOTMKU 00pa30BaTEeIbHOTO MPOLIECCca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOMIMXCsl.

B mporpamme mo OHONOTMM TakXe YUMTBHIBAIOTCA TPEeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00y4deHHs B ()OpPMHUPOBAHUU OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATENIbHON  JEATENIbHOCTH/YUeOHbIX  JIeHCTBUH  OOydYaromMXCS IO OCBOEHHUIO  COJIEpKaHUs
OMO0JIOTHYECKOTO 00pa30BaHUS.

B nporpamme mo 6uonoruu (10 ki-06a30BbIi ypOBEHb) peann30BaH MPUHIUII MIPEEMCTBEHHOCTH B
M3y4eHUH OHOJoruM, Onarogaps 4emMy B HEHM MpocMaTpUBaeTCs HANpaBIIEHHOCTh HA pPa3BUTHE 3HAHUH,
CBSI3aHHBIX C (OPMHpPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX OpHUEHTAIMA
JMYHOCTH, 3KOJOIMYECKOTO MBIIUICHUS, IPEACTaBIEHUI O 310pOBOM o0OO0Opa3e JKU3HU U OepeKHBIM
OTHONICHHEM K OKpYXaromiel npupomHoi cpene. [loaTtomy Hapsay ¢ u3ydeHHUEM OOIIEOMOIOTHYECKUX
TEOpUH, a TaKKe 3HAHUI O CTPOCHHUH KUBBIX CUCTEM Pa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX
B HUX MPOIIECCOB B MPOrpaMMe Mo OUOJIOrHH yAEIEeHO BHUMAHHUE MCIOJIb30BAHUIO MOTYYEHHBIX 3HAHUH B
MOBCEIHEBHOMN JKU3HU Ul PEUICHUS NPUKIAJHBIX 3a/1a4, B TOM YHUCIE: MPO(PHUIAKTHUKH HACIEACTBEHHBIX
3a00JeBaHUN  4YEJOBEKa, MEIUKO-TeHETUYECKOTO KOHCYJIbTHPOBAHUS, OOOCHOBAHUS HKOJOTHUYECKH
11e7IeCO00Pa3HOTO TOBEJCHUS B OKpPYXalolled MPUPOTHON Cpele, aHajdu3a BIMSHHUS XO3SHCTBEHHON
NesITeIbHOCTH YeJIOBEKa Ha COCTOSIHME MPUPOIHBIX M MCKYCCTBEHHBIX DKOCHCTEM. YCHIIEHWE BHUMaHUS K
NPUKIIAQJAHON HampaBlIeHHOCTH YyuyeOHoro mpenmera «buonorus» mnpoaIuKTOBaHO HEOOXOIUMOCTHIO
obecrieyeHUs YCIOBMH Ul pPELICHHS OJHOM M3 aKTyalbHbIX 3aJjad IIKOJIBHOTO OHOJIOTHYECKOTO
oOpa3oBaHms, KOoTOpas MpezamnoyiaraeT (GpopMupoBaHUE Y OOYYarONIMXCSl CIIOCOOHOCTH adanTHPOBATHCS K
M3MEHEHUSAM JUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOI'O MUDA.

Bbuonorust Ha ypoBHE cpenHero oOmiero oopa3zoBaHus 3aHMMaeT BakHoe mecTo. OHa obecrieunBaeT
¢dopmupoBaHre y OO0ydYaroIUXcs TMPEICTaBICHUI O HayyHOW KapTHHE MHUpA, paclIupseT ¥ o00oO0IaeT
3HAHUA O KUBOU MpUpPOJE, €€ OTIIMYUTENIbHBIX PU3HAKAX — YPOBHEBOM OpPraHU3alliy U SBOJIIOIHMH, CO3IAET
yCIIOBUSL IJIsi: TO3HAHUS 3aKOHOB KMBOW MPUPOJBI, (OPMHUPOBAaHUS (PYHKIHOHAIBHONM TI'PAaMOTHOCTH,
HaBBIKOB 3/I0pOBOT0 U 0€30MacHOro 00pasa KU3HU, FIKOJIOTHUECKOTO MBIIIICHHS, IIEHHOCTHOTO OTHOIICHUS
K JKMBOU IPUPOJIE U YEIIOBEKY.

Bbonbuioe 3HaueHne OHONOTHS MMEET TakKe JUIsl PELICHUS BOCHUTATENbHBIX W Pa3BUBAIONIMX 33134
cpemHero ooOimero oOpa3oBaHUs, COLMATU3ANMK OOywaromuxcs. V3ydeHue Ouosorumu oOecrneunBacT
yCIOBUSL Uit (JOPMUPOBAHUST WHTEIICKTYyabHBIX, KOMMYHUKAIIMOHHBIX ¥ HH(POPMAIIMOHHBIX HAaBHIKOB,
ACTETUYECKON KyJIbTYphl, CIIOCOOCTBYET HHTETpallyd OWOJIOTMYECKUX 3HAHUN C NPEJCTAaBICHUAMU U3
IPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (pU3MKU, XUMHH U Teorpaduu. Ha3zBaHHbIE MOJOXKEHUS O
MpelHa3HauYeHuN ydeOHOoro mnpeameTra «bHOOTHA» COCTaBWIIM OCHOBY MJIS OIpENETeHHs IMOAXOJI0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAHUS, IPEICTABICHHOTO B IPOrpaMMe Mo OHMOJIOTHH.

Ot60p comepxanus yueOHOTO mpenmera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C TO3UIUI
KyJIbTypOCOOOPa3HOTO IMOJAX0/a, B COOTBETCTBUH C KOTOPBIM OO0ydYarouiuecs JOJKHBI OCBOMTH 3HAHUSA U



YMEHHUs, 3HauuMble 171 (GOPMHpPOBaHMSA OOLIEH KyJIbTYphl, ONpENENAIOIUe aJeKBATHOE IOBEACHUE
YeJIOBEKa B OKPYKAIOIIECH MPUPOTHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOW KMU3HU W MPAKTHYCCKOM
nesrenbHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHHH 3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CITy>KaT
OCHOBOHM st (DOPMHUPOBAHUS MPEICTABICHUA O COBPEMEHHOW €CTeCTBEHHO-HAy4YHON KapTWHE MHpa H
LIEHHOCTHBIX OPHEHTALMSIX JINYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3aMH OMOIOTHYECKOr0 00pa30BaHMsL.

CTpyKTypHpOBaHHE COJEpKAHUSA y4eOHOro Marepuana B IporpaMMme Mo OMOJOIMH OCYIIECTBIIEHO C
y4€TOM TNPHOPUTETHOTO 3HAUEHHS 3HAHUM 00 OTJIMYUTENBHBIX OCOOCHHOCTSAX JKHMBOM IPHPOIBI, O €&
YPOBHEBOM OpraHM3allid W SBOJIOLUMH. B COOTBETCTBMHM € 3TUM B CTPYKType Yy4eOHOro mpeamera
«buonorus» BbIAEIEHBI CIEAYIOIUE COAEpKATEIbHbIE JIMHAN: «buonorus kak Hayka. MeToabl Hay4yHOTrO
no3HaHus», «Kierka kak Ouosorndeckas cucrema», «Opranusm Kak Ouosioruueckas cucrema», «Cucrema u
MHOTr000pa3ue OpraHM4YecKOro MHpay, «IBOJIONHS XUBOW MPUPOABD, «IKOCHUCTEMBI U NPUCYIIHE UM
3aKOHOMEPHOCTIY.

Ienp n3yuenus yuebHoro npenmMera «buosorus» Ha 6a30BOM ypOBHE — OBJIAZICHHE O0YYarOIUMUCS
3HAaHUSIMHM O CTPYKTYPHO-(YHKLIMOHAIBHON OpraHU3allM JKUBBIX CHCTEM PAa3HOIO paHra U MpHoOpeTeHue
YMEHUH UCIOJBb30BaTh 3TU 3HAHMS JUISI TPAMOTHBIX JEHCTBHI B OTHOIIEHHWH OOBEKTOB >KUBOM MPHPOJBI U
peLICHHSI Pa3IMYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTHKeHHe LesIn U3yYeHHs yueOHoro npenmera «buosnorus» Ha 6a30BOM ypoBHE 00eCHeunBaeTCs
pEILICHNEM CIIEAYIOIINX 3a4a4:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMBbl 3HAaHMM O OMOJIOTMYECKMX TEOpHSAX, YUCHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWIIaX, CIY)KalIMX OCHOBOM 1isi (POPMHUPOBAaHUS IPEACTABICHUH O
€CTECTBEHHO-HAyYHOW KapTUHE MHpa, O METOJaX HAy4YHOTO IO3HAHUS, CTPOCHHUU, MHOrooOpasuu H
0COOEHHOCTSIX ’KMBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3allMM, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIICIOBAaHMSIX B OMOJIOTHH;

¢dbopmupoBaHUE Y 00YyJaIOLINXCS TO3HABATEIbHBIX, HHTEIJICKTYIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIpOLIECCE aHAJIM3a JAHHBIX O IMYyTAX Pa3BUTHA B OMOJIOIMM HAyuyHBIX B3IVISJIOB, MJEH M MOIXOAOB K
M3YYCHHIO JKUBBIX CUCTEM Pa3HOIO YPOBHS OPraHU3ALNH;

CTaHOBJIEHUE y 00yvaromuxcs o0mel KyabTypbl, (YHKIMOHAIBLHON IPaMOTHOCTH, Pa3BUTHE YMEHHM
OOBSICHATh U OIICHUBATH SIBICHUS OKPY)KAIOILIET0 MHpa >KMBOM MPUPOIBI HA OCHOBAHWW 3HAHUH U OIIBITA,
MOJIyYEHHBIX IIPU U3YyYEHUH OHOJIOTUHY;

¢dbopmupoBaHue y oOyvaroIMXcs YMEHMH WUIIOCTPUPOBATh 3HAYEHHE OMOJIOIMUYECKMX 3HAHUN B
IIPAKTUYECKOH AEATEIbHOCTH 4YEJIOBEKA, pa3BUTHUM COBPEMEHHBIX MEIMLMHCKMX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHI;

BOCIUTaHHE YOESKAEHHOCTH B BOBMOKHOCTH ITO3HAHUS YEJIOBEKOM KHBOM MPUPOJIbI, HEOOXOAUMOCTH
OEpe’KHOrO0 OTHOIIEHUS K HEH, COONMIONEHHS STHUYECKUX HOPM IpU IPOBEACHUU OMOJIOTMYECKHUX
HCCIICIOBAHMIA;

OCO3HaHME IEHHOCTH OHMOJIOTMYECKMX 3HAHWU JJIS TOBBIMICHHUS YPOBHS 3KOJIOTUYECKOH KYJIBbTYpBI,
1 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHWM M YMEHUN B TIOBCEIHEBHOM KW3HU NJIsI OIEHKH IOCIICCTBUM
CBOEH JIEATENIbHOCTH MO OTHOIICHHUIO K OKpY)KaloLlel cpene, cOOCTBEHHOMY 3/10pOBbIO, OOOCHOBAHUE H
co0uroiIeHre Mep IPOPUIAKTUKY 3200I€BaHUiA.

B cucreme cpennero obmero oopazoBanus «buonorus», usyyaemas Ha 0a30BOM ypOBHE, SIBIISETCS
00s13aTeNIbHBIM y4€OHBIM IPEIMETOM, BXOJIALIMM B COCTaB MpeaMETHON oOnacth «EcTecTBeHHO-Hay4HbIE
IIPEIMETBD.

Jlnst u3ydeHus: 6uosioruu Ha 6a30BOM ypOBHE cpejiHero olriero oopasoBanus oroautcs B 10 kiacce
— 34 gaca (1 gac B HenemIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTHU € OOIIECTBEHHBIMH, TEXHUYECKUMH U JPYTMMH €CTECTBEHHBIMH HayKaMH, puiiocoueid, STUKON, ICTETUKON
u ipaBoM. Posb Ouosnoruu B OpMUpPOBaHUM COBPEMEHHON HAyYHOH KapTHUHBI Mupa. CucTtemMa OHMOIOrHYeCKHX HayK.

MeToapl MO3HAHUS >KUBOM TPUPOILI (HAONIOAECHUE, DKCIEPUMEHT, OMHMCAaHWEe, U3MEpEHHe, KiacCu(UKAIus, MOJICIUPOBAHUE, CTATHCTHUYECKAs
00paboTKa TaHHBIX).

JdemoHcTpaumnu:

[Moprpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabmuiret U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBD».

JlaGopaTopHble M IpaKTHYecKue padoThl:

[Tpaktrueckas padota Ne 1. «Mcmonp30BaHue pa3IMUHBIX METOOB MPU U3YUYEHUU OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3AIHSA.

JKusble crcTeMbl (0MOCHCTEMBI) KaK MPpeAMET U3ydeHust 0nonorun. OTIndre )KUBBIX CUCTEM OT HEOPTaHUIECKOU MTPUPO/IBIL.

CpoiicTBa OWocHCTEM M WX pa3sHoOoOpa3ue. YPOBHU OpraHU3aMM OMOCHCTEM: MOJICKYJSIPHBIM, KJICTOUYHBIN, TKAaHEBBIH, OpPTraHW3MEHHBIMH,
MONYJISIIHOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIICHOTHYECKHHT ), OMOChEpPHBIA.

JdemoHcTpaumnu:

Tabmuie! u cxeMbl: « OCHOBHBIC TIPU3HAKY JKU3HIY», «Y POBHH OpTraHU3AINH KUBOU TPUPOIBI».

O6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XuMn4ecknii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKHUE JIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. BO/1a 1 MUHEpaIbHbBIE BEILIECTBA.

OyHKIMH BOJBI U MUHEPAIBHBIX BEIIECTB B KieTke. [loanepkanne ocMOTHYECKOTO OalaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezaMeHnMble 1 3aMeHMMble aMUHOKHUCIIOTEL. AMUHOKHUCIIOTHBIN COCTaB.
YpoBHU CTPYKTyphl OENKOBOIl MOJIEKYJbl (II€pBUYHAS, BTOPUYHAS, TPETUYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWCTBa OEIKOB.
buonornueckue pyHKIUN OEIKOB.

®depmeHTHl — Omosyornueckue karaiausatopbl. CTpoeHue (epMmeHTa: aKTHBHBIM LEHTp, cyOcTparHas crenuduuHocts. KodepmenTsl. ButamMuHsl
Otanunst GepMEHTOB OT HEOPraHMYECKHUX KaTalIn3aTOPOB.



VYrieBonpl: MOHOcaxapuabl (TJIIOKO3a, prubo3a M Je30KCHpHO03a), Aucaxapuabl (caxaposa, JaKTo3a) W ToJucaxapuibl (Kpaxmaj, TIHKOTEH,
1esutron03a). buomornueckue GyHKIIUA yTIIEBOIOB.

Jlumuael: Tpurauuepuasl, gochonunuael, crepouasl. ['mapodunsHo-ruApOodOOHBIE cBOMcTBa. bronornueckue ¢yHkimuu nunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCTTKOB U JIUMTHUOB KaK UCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnotel: JIHK u PHK. Hykneotuasr — monoMepsl HykienHOBBIX KucioT. Ctpoenue u Gpynkiuu JJHK. Ctpoenune u ¢pynkumun PHK.
Bunast PHK. AT®: ctpoenue u hpyHKINH.

[{uTomorus — Hayka o kiieTke. Kinerounast Teopus — mpuMep B3aUMOJICHCTBUS UACH U ()aKTOB B HAYYHOM MO3HAHUU. MeTOIbI H3yUeHUs KICTKH.

Krnerka kak 1enoctHas xuBas cuctema. OO1ye mpru3HaAKU KJIETOK: 3aMKHYTasi HapykHast memOpaHa, monekynbl JJHK kak renerudeckuii ammapar,
cUCTeMa CHHTe3a Oenka.

Tunbel KJIETOK: dyKapHOTHYeCKass W TpokapuoTudeckas. OCOOCHHOCTH CTPOCHHUS IPOKAPHUOTHYECKOW KIeTKH. KieTouHas cTeHka OakTepuil.
CrtpoeHure 3yKapuoTHuecKOi KieTku. OCHOBHBIC OTIUYHS PACTHUTEIHHOM, )KUBOTHOW U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHAs CTEHKAa, IIMKOKAIHMKC, MX (QyHKiuu. Ilmasmarmueckas memOpaHa, €€ CBOWCTBA W (DYHKIIHH.
[utonnazma u e€¢ opranounabl. OmHomeMOpanHbie opraHounabl kietku: JIIC, anmmapat [Nombmku, au3ocombl. [lomyaBTOHOMHBIE OpraHOWIBI KIIETKH:
MUTOXOHJIpUH, TutacTuabl. [IponcxoxaeHne MUTOXOHApUN U TuiacTuA. Buasl minactun. HememMOpaHHbIE OpraHoufbl KIETKH: PUOOCOMBI, KJIETOYHBIM
LEHTP, LIEHTPUOIH, PECHUYKH, KI'YTUKH. DyHKIIUN OpraHon10B KJIeTKU. BritoueHus.

SAnpo — perynsaTopHsIii eHTp KIeTKu. CTpoeHue siipa: siaepHas 000J09Ka, Kapuoria3Ma, XpOMaTHH, SIIPBIITKO. XPOMOCOMBI.

TpaHcHOpT BEILIECTB B KJIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. Ilneitnen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Juarpammsl: «PacrpenesieHrie XUMHYECKUX 3JIEMEHTOB B HEXKUBOM IIPUPOAE», «PacnpeneneHne XMuMUYECKUX JIEMEHTOB B JKUBOU IIPUPOJIE».

Tabmumpsr u cxemsl: «Ilepuonuyeckass TaOnauIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue MoJeKyilbl Boab», «buocunres Oenkay, «CtpoeHue
MoJIeKysbl Oenkay, «Ctpoenue ¢epmentay, «Hykmennosbie kucnotel. [JHK», «Ctpoenune monexkynsr AT®», «CTpoeHHE 3YKApUOTHYECKON KIICTKH,
«CTpoeHue KMBOTHOU KIIETKN», «CTpOEHUE PacTUTEIbHOU KIETKN», « CTpOEHUE MPOKAPUOTUUECKOU KIETKN», « CTpOEHHUE sapa KIETKW», «YTIEBOABY,
«JIumuaen.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, O0OOpyAOBaHWE J[UId TPOBENCHUS HAONIOACHUN, HW3MEPEHHM, SKCIEPUMEHTOB, MHUKPOMpEnaparThbl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEpPHAJIbHBIX KJIETOK.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGopatopnas pabora Ne 1. «3yueHune karanuTHYECKOl aKTUBHOCTH (PEPMEHTOB (Ha pUMEpPE aMUIIa3bl WIIA KaTalla3bl)».

Jlabopartopnast pabota Ne 2. «M3yueHue cTpoeHUs KIETOK PACTCHUH, J)KUBOTHBIX M OaKTEPHI 1MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax u ux
OTIHCaHUE.

Tema 4. ’Ku3HeneATeJbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa00IM3M. ACCUMMIISAIUS (TIACTHUECKU OOMEH) M JUCCUMMIISIUS (SHEPreTUIeCKHii OOMEH) — JBE CTOPOHBI €IMHOTO
nporuecca Merabonusma. Posb 3aK0OHOB COXpaHEHHUs BEIIECTB M SHEPTUU B TOHUMAaHUU MeTabonu3ma.

Tuner oOMeHa BenecTB: aBTOTPOQHBIN U reTepoTpodHbIit. Posb hepMeHTOB B 00MEHE BEIIECTB M IPEBPAIICHUH SHEPTHH B KIIETKE.



®dortocunTte3. CBeToBas u TeMHOBas ¢a3bl porocuHTesa. Peakumu dhoTocunTe3a. DPheKTUBHOCTL (hOoTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3A JIJIS KU3HHU
Ha 3emJie. BiiusHue ycnoBuii cpebl Ha POTOCHHTE3 U CITOCOOBI MOBBIIICHHSI €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3upyIolue 0akTepun. 3HaueHne XeMOCHHTE3a JIJIs )KU3HHU Ha 3emIle.

OHepreTuyeckuii 0OMeH B KJeTke. Paciernienue BeniecTs, BhIJCICHHE U aKKyMYJIUPOBAaHUE SHEPTHU B KJIETKE. DTalbl SHEPreTHYeCKOro OOMeHa.
I'mukomus. bpokenwe u ero Buabl. KucmopomHoe okwucieHue, uiu kierodHoe napixanue. OkwuciurenbHoe (ochopmmmpoBanue. DhHEKTHBHOCTH
SHEPTEeTUUYECKOr0 OOMEHa.

Peakniun matpuynoro cuntesa. ['enernueckas nndopmarus u JJHK. Peanuzanus renerndeckoit nudopmaiu B KieTke. I eHeTUYeCKHil KOA U €ro
coiicTBa. Tpanckpunims — MmaTpuunbiii cunte3 PHK. Tpancnsuus — 6unocunres Oenka. Dtamnbl Tpancisaiun. Koauposanue aMuHOKUCIOT. Poib pubocom
B OMocuHTe3€e Oernka.

Hexnerounsie popmel xxu3an — BUpychl. Mctopus otkpeitus Bupycos (/. Y. UBanoBckuii). OcOOEHHOCTH CTPOEHUS U KU3HECHHOTO ITUKJIA BUPYCOB.
bakrepuodaru. bonesnn pacteHuii, )KUBOTHBIX U 4eJIOBEKa, BbI3bIBaeMbIC BHUpycaMu. Bupyc nmmyHonedunura yenoseka (BY) — Bo3oyaurtens CIIN/a.
OOpatHast TpaHCKPHUIILHS, peBepTa3a u uHTerpasa. [Ipodunaktika pacnpocTpaneHusi BUPYCHBIX 3a00JI€BaHHA.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, [1. . UBanosckuii, K. A. Tumupsses.

Tabmuier u cxembl: « Tunsl muTanusy, «Metabonu3zm», « MUTOXOHAPUT», « IHEPTeTUIECKUI 00MeHy, «XioporacTty, «PorocunTe3y, «CTpoeHue
JHK», «Ctpoenue u ¢pyHKIHOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «I eHeTnyeckuii ko, «Bupyce», «bakrepuodarn», «CTpoeHne u >KU3HEHHBIN UK
Bupyca CIIM1/la, 6aktepuodaray, «Permmukamms JJHK».

Ob6opynoBanue: moaenu-aninkanun «Y asoenue JJHK u tpanckpunimsy», «bruocunres 6enkay, «CTpoeHue KIETKW», Moaensb cTpykTypsl JJHK.

Tema S. PasMHOKeHHE M HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounplii 1uKiI, WM >KU3HEHHBIH LMK KieTku. MHTepdaza m muto3. Ilpomeccwl, mporekatomue B uHTepdaze. Permnmukamus — peakuus
MarpudHoro cunteza JIHK. Ctpoenne xpomocoM. XpoMOCOMHBINM HAOOP — KapUOTHUIIL. [[UTIITONMIHBIN U TaITIOUAHBIA XPOMOCOMHBIE HA0OPBI. XPOMaTH/IbI.
[{utonornyeckre OCHOBBI Pa3MHOKEHHUS U HHIMBUIYaJIbHOTO PA3BUTHSI OPTraHU3MOB.

Henenue knetku — muto3. Craguu mutosa. [Iporeccsl, npoucxoasiye Ha pa3HbIX CTaAUSIX MUTO3a. bronornueckuii cMbICi MUTO3a.

[Tporpammupyemasi rubesb KJIETKU — alomTo3.

@®opmbl pa3MHOKEHHS OpraHU3MOB: Oecrojoe U TMoyioBoe. Buapl Oecronoro pasMHOKEHHUsS: [€€HHE HaJBO€, IOYKOBAHHME OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHKE, BET€TaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIIOHUPOBaHUE OPraHU3MOB, €r0 3HAUE€HUE JJIs CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUSA OT OECIOJIOTO.

Meiio3. Cranuu meiiosa. [Ipoueccel, mpoucxoasimue Ha craausax Mmeiosa. Ilosenenne xpomocom B Melio3e. Kpoccunrosep. buonorndeckuii cMbIci u
3Ha4YE€HHE Meio3a.

I"amerorenes — npoiiecc 06pa3oBaHus MOJOBBIX KIETOK y )KUBOTHBIX. [10I0BbIE kKee3bl: CeMEHHUKU U SHYHUKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CIepMaTo30U/I, SHIEKIeTKa) — CriepMaTorenes U oBoreHe3. OCOOCHHOCTH CTPOEHUS SHULEKIETOK U CriepMaTo30u10B. OMI0I0TBOPEHHE.
ITapTenorenes.



NunuBuayansbHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTambl SMOPHOHAIBHOTO PAa3BHTHS y TO3BOHOYHBIX
KUBOTHBIX: JpoOJieHHe, TacTpyisiuusi, opraHoreHe3. [locTaomOpuoHanmbHOE pa3BuUTHE. THUMBI MOCTIMOPHMOHAIBLHOTO PA3BUTHUS: MPSMOE, HENpIMOe
(mrmurHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pa3zButue pactenuit. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIMH Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupl 1 cxembl: «D@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOIHOE OIUIOIOTBOPEHHME y IBETKOBBIX pacTeHHi», «BereraTMBHOE pa3MHOKECHHE
pactenuii», «/lenenue kinetku 0akrepuin», « CTpOeHHE MONTOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «Kiterounsrit ik, «Pemmukanus JJHK», «Muto3»,
«Meito3y, «IIpsmoe u HenpsiMoe pa3BUTHEY, «I'aMeToreHe3 y MIICKONMUTAIOLIUX U YeoBeKa», « OCHOBHBIE CTa I OHTOTECHE3a.

ObopynoBaHue: MUKPOCKOII, MUKpoTipenapaThl «CrnepMaTo30uabl MIEKOMUTAIOMIETo», «SliflekieTka MiekonuTaomero», «Kapuokunes B KJIeTKax
KOpEIIKa JIyKay, MarHuTHas MOJieNb-anuinkaius «Jlenenue kimerku», moaens JJHK, monens meTadasHoit XpOMOCOMBI.

JlabopaTopHble H IpaKTHYeCKHe padoThI:

Jlaboparopnas padota Ne 3. «HaOnrogenrne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOTIpEnaparax.

Jlaboparopnast padota Ne 4. «3yueHne CTpoeHHsI MOJOBBIX KJIIETOK HAa TOTOBBIX MHKPOIIpEIapaTaxy.

Tema 6. HacieAcTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

[IpenMer u 3amaun reHeTHKHU. VIcTOpus pa3BUTHS T€HETUKH. POJIb IUTONOTUU W AMOPUOJIOTUM B CTAHOBJICHWW T€HETUKU. BKIag poCCHUCKUX U
3apyOeXHBIX yUEHBIX B Pa3BUTHE T'€HETHKU. MeETObl TeHEeTHKU (THOPUIO0IOTHYSCKUA, [IUTOTCHETUYCCKHM, MOJEKYISIpHO-TeHeTuuecKuii). OCHOBHBIE
T€HETUYECKNE MOHATHUSA. | eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yEMAasi B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEJIOBaHUS TPU3HAKOB, yCTaHOBIICHHbIE . Menaenem. MoHOrnOpumaHOe CKpemmBaHWEe. 3aKOH €IUHO0-00pa3us THOpHIOB
nepBoro nokosneHus. [IpaBuno qoMmuHUpoBaHus. 3aKOH paclierieHus mpu3HakoB. ['unoresa unctorel ramert. [1osiHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JluruOpumHoe ckpemuBaHue. 3aKOH HE3aBHUCHUMOTO HACJIENIOBaHUS MPHU3HAKOB. L[UTOreHEeTHMYeCKHe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHMSL.
Ananuzupyrolee ckpeuBanue. Vcnonb3oBaHue aHAIU3UPYIOUIET0 CKPELUBAHUS AJIs OTIpEeNICHUs] TEHOTHUIIA OCOOH.

CueruieHHOE HacienoBaHue npu3HakoB. Pabora T. MopraHa mo crernjieHHOMY HacleA0oBaHUIO0 TeHOB. HapyIeHue cieruieHusl TeHOB B pPe3ysibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTU. [ eHeTUUeCKre KapThl.

I'enetnka mnoma. XpoMOCOMHOE oOmpeneiaeHue mojia. AyTOCOMBI M IOJOBBIE XPOMOCOMBI. ['OMOTraMeTHBIE M TI€TEPOraMETHBIE OPTaHU3MBI.
HacnepgoBanue npu3HaKkoB, CHEINIEHHBIX C ITOJIOM.

N3menunBoCcTh. BUibl N3MEHUMBOCTU: HEHACIIEICTBEHHAs] M HacJeICTBeHHas. Poib cpelibl B HEHACIEACTBEHHON M3MEHUYMBOCTU. XapaKTepUCTUKA
MOIU(PHUKAITMOHHON M3MEHYMBOCTH. BapuarMoHHBIA psg W BapualoHHas KpuBas. Hopma peakumu npusHaka. KonudecTBeHHbIE M KadeCTBCHHBIC
MIPU3HAKK ¥ UX HOpMa peakiuu. CBolicTBa MO (DUKAITMOHHON H3MEHYUBOCTH.

HacneacTBennas, wiam reHOTUNMYECKasi, N3MEHUYMBOCTh. KoMOMHATHBHAsT M3MEHYMBOCTh. Mei03 M MOJIOBOM MPOIecC — OCHOBAa KOMOWMHATHUBHOM
W3MEHUYMBOCTH. MyTalMOHHAs W3MEHYMBOCTh. Kiaccudukamuss MyTanuii: TEHHBIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa W TNPUYHHBI MYTAaIlUM.
MyTareHnHsie pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIJIOB B HacsIeACTBeHHOM n3MenunBocty H. U. BaBumnosa.

BresnepHas HaclieICTBEHHOCTh U N3MEHYUBOCTb.



I'enetnka uyenoBeka. Kapuotun denmoBeka. OCHOBHBIE METOJBI TEHETHKH YEJIOBEKA: TEHEATOTMYECKHH, OJNM3HEIOBBIA, ITUTOTCHETHYCCKHH,
OMOXMMHYECKUN, MOJIEKYJISIpHO-TeHeTHUecKuii. COBpeMEeHHOE OIpeiesieHUe T'eHOTUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHCIIE
¢ momompto [II[P-ananm3a. HacnencrBeHHble 3a0oiieBaHHsI 4YEOBEKA: TeHHBIE OONE3HH, OOJE3HM C HACIEACTBEHHON MPEapacioyioKeHHOCTHIO,
XpoMocoMHBIe 0Oone3Hu. ComaThyeckue W TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpUHIUTBI 3I0pOBOTO 00paza KW3HU, JAUArHOCTUKH,
Mpo(UIAKTUKU U JIEYEHHUS TeHEeTHYeCKUX Oone3Hel. MeIuKo-reHeTHYeckoe KOHCYIbTUPOBaHKEe. 3HaUeHUE MEAUIIMHCKOW T'eHETUKHU B MPEAOTBPAILIEHUU U
JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdemoHcTpaumuu:

[Moprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuis! 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 LIUTOT€HEeTHYeCKasi OCHOBa», «3aKOH PACIIEIUIEHHUS U ero LIUTOT€HEeTHYecKasi OCHOBAY,
«3aKOoH YHCTOTHI TameT», «JlurubpumHoe ckpemuBanue», «lluTomornyeckne OCHOBBI TUTHOPHIIHOTO CKpEIIMBaHUsM», «Meio3y», «B3aumoneiicTBue
aJUIETIbHBIX TE€HOBY», «['eHeTnueckue KapThl paCTeHUM, KUBOTHBIX M uejoBeKa», «['eHeTuka momay, «3aKOHOMEPHOCTU HACJIEAOBAaHUS, CUEIJIECHHOTO C
nosiom», «KapuoTumbl yenoBeka W >KMBOTHBIX», «Buabl W3MeHUMBOCTH», «MoauQuKalmoHHas W3MEHYMBOCTH», «HacrmemoBanme pesyc-akropay,
«I'enernka rpynn KkpoBu», «MyTallMOHHAsE ”3MEHYUBOCTB.

ObopynoBanue: Moaenu-anmuMkanuun  «MoHoruOpuaHoe ckpemuBanue», «HemomHoe poMuHupoBaHue», «JIUTHOpUIHOE CKpPELIUBAHUEY,
«IIepekpéct XpomMocom», MUKPOCKON W MUKporpenapaT «Jlpo3zoduna» (Hopma, mytanuuu (OpMBI KPBUIBEB W OKpacku Tena), repbapuit «['opox
IIOCEBHOMY.

JlaGopaTopHble M IpaKTHYecKue padoThl:

Jlaboparopnast pabora Ne 5. «lM3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO M JUTHOPHUIHOTO CKpEUIMBaHMS Yy ApO30(HIBI HAa TOTOBBIX
MUKpOIIpernapaTaxy.

JlaGopatopnas paborta Ne 6. «M3yueHre Mo (pUKaITMOHHOW U3MEHUYMBOCTH, TIOCTPOECHUE BAPHALIMOHHOTO Psijia M BAPHALIMOHHON KPUBOI».

Jlaboparopnast pabota Ne 7. « AHanu3 MyTanuid y 1po30(uiibl Ha TOTOBBIX MHUKPOTIPEIIapaTax».

[TpakTrueckas padota Ne 2. «CocTaBiIeHHE U aHAJIU3 POJAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexkunst oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MpoLecC. 3apoXkACHUE CEIeKIMU U JToMecThkanud. Yuenue H. M. BaBuioBa o neHTpax MpOUCXOXKIACHUS U MHOT00Opasus
KYJBbTYPHBIX pacTeHUU. L{eHTpBI MPOUCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoia, mTamm.

CoBpeMeHHBIE METOJIbI CeNeKIIMU. MacCoBbIi M WMHIWBHUAYaJbHBI OTOOPHI B CEJICKIMM pPAcTeHUH © KUBOTHBIX. OIleHKa dKCTephepa.
bnauskopoacTBeHHOE cKpenuBaHue — WHOpuAMHT. Yucras nunus. CkpemumBaHHe YUCTBIX JUHUHA. ['ereposuc, mnm rubpunHas cuia. HeponcTBeHHoe
CKpemuBanue — ayropunuur. OtaanéHHas rudbpuanzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M MOJy4YeHHE MOMUILTIONIOB. JJoCTHKEHUS CelIeKIIuu
pacTeHUi, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak orpacib Mpor3BoACTBa. [ eHHas nHKeHepus. JTtarbl co3nanus pekomounantHoi JIHK u Tpancrennsix opraan3moB. Kiierounas
umxkenepus. Kierounsle KynabTypbl. MUKpPOKJIOHANIbHOE pa3MHOXEHUE pacTeHuil. KioHMpoBaHHE BBICOKOMPOAYKTHUBHBIX CEIbCKOXO035HCTBEHHBIX
OpPraHu3MOB. DKOJIOTHYEeCKUE 1 dTHUeckue nmpodiembl. [MO — reHeTndecku MOIUGUITUIPOBAHHBIC OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. N. BaBusnos, U. B. Muuypun, I'. /[. Kapneuenko, M. ®@. IBaHOB.



Tabmuupl 1 cxembl: kKapta «L[eHTpBI MPOMCXOXKIEHUS W MHOTrooOpasus KyJbTYPHBIX pacTeHui», «llopompl qomamHMX KUBOTHBIX», «CopTta
KYJbTYPHBIX pacTeHui», «OtmanéHnas ruOpummsamus», «Paborel akagemuka M. ®. HsanoBay, «llomummonaus», «OOBEKTBI OMOTEXHOJOTHI,
«KreTouHble KylbTYphl U KIIOHUpOBaHUE», « KOHCTpyHpoBaHUE U TEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKU TUTOZIOB U KOPHETTONOB ATUKUX (JOPM U KYJIBTYPHBIX COPTOB pacTeHuid, repoapuii «CenbCKOX03sUCTBEHHBIC PACTEHUSD).

JlaGopaTopHble M IpaKTHYecKue padoThl:

Okckypcusi «OCHOBHBIE METOIBI W JIOCTMDKCHHS CEJIEKIIMHM PACTEHWHW H KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIMIO, IIEMEHHYIO depmy,
COPTOUCIIBITATEIBHBINA YUACTOK, B TEIUTMYHOE XO3SHUCTBO, 1a00paTOPHIO arpOYHUBEPCUTETA UM HAYTHOTO TICHTPA)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOT'PAMMBI 11O BUOJIOTHHN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBarOTCS TpeOOBaHUS K pe3yJibTaTaM OCBOCHHs OOYYaIOIIMMHUCS MPOTpaMM CpEIHEro oOIIero oOpa3oBaHUS:
JIMYHOCTHBIM, MCTANTPCAMCTHBLIM U NPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType AMYHOCTHBIX pe3yJIbTaTOB OCBOEHHS Npeamera «bHOJOorus» BbIIENEHBI CIEIyIOIINE COCTABIAIONINE: OCO3HAHHE OO0YYaroUMMHCS
POCCHICKON Tpa’KAaHCKOM MIACHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICNICHUI0, HATWMYHE MOTUBAIMH K 00yUYCHHIO
OMOJIOTHH, LIeJICHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HA OCHOBE KJIIOYEBBIX IIEHHOCTEH M UCTOPHUYECKUX TPAIULUN Pa3BUTHUS
OMOJIOrMYECKOTr0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIMXCsl PYKOBOACTBOBATHCS B CBOEH NEATENILHOCTH EHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
MPUCYLIUMH CHUCTEME OHOJIOTMYECKOTo 00pa3oBaHUs, HAIMYUE HKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUThH LEIH M CTPOUTH KU3HECHHBIC
TIJIAHBI.

JInuHOCTHBIE Pe3yIbTAaThl OCBOCHUS MpeaMeTa « BHoIorus JOCTUTAIOTCS B €MHCTBE yUeOHOM M BOCIIMTATEIbHON AEATEIbHOCTH B COOTBETCTBHH C
TPaAULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMHU U JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, PUHATHIMHU B OOIIECTBE MpaBUJIAMU U
HOpPMaMH TOBEJCHHUS U CIIOCOOCTBYIOT MpOLlECCaM CaMOIIO3HAHUS, CAMOBOCIHMTAHUS W CaMOPA3BUTHS, PA3BUTHsI BHYTPEHHEH MO3UIUN JHMYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K 3aKOHY U IPABOMOPSAIKY, YEJIOBEKY TpyJda M CTapuieMy IOKOJICHHIO, B3aMMHOTO YBA)KEHHUS, OEpeXKHOro OTHOLICHHS K
KYJbTYPHOMY HacCJICAUIO U TPAIULMIM MHOIOHALIMOHAIILHOIO Hapoaa Pocculickoit denepanuu, NpUpoae U OKPYyKArOLIEH cpele.

JluuHOCTHBIE pe3ynbTaThl OCBOEHUS ydeOHOro mpenmera «buomorus» HOMHKHBI OTpaxaTb TOTOBHOCTh M CIOCOOHOCTH OOydYaroIIUXCs
PYKOBOACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEH IMO3MIIUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIlUN, MMO3UTUBHBIX BHYTPCHHHUX YOCKICHHM,
COOTBETCTBYIOLIUX TPAIUIIMOHHBIM LIEHHOCTSIM POCCUICKOTO 00IIeCcTBa, paCIIUPEHUE JKU3HEHHOTO OIBITA U ONBITA IEATEIFHOCTH B IMPOLIECCE PeaTH3aliu
OCHOBHBIX HalpaBJIE€HUI BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCIIE B YACTH:



1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00YUaIOLIErocsl Kak akTUBHOTO M OTBETCTBEHHOTO UJ€Ha POCCUNCKOro O0IIeCcTBa;

OCO3HaHME CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIIOPSIKA,

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATENBHOCTH NpPU CO3MAaHUU Y4YEOHBIX TPOCKTOB, PEUICHUHM Y4YeOHBIX W IO3HABAaTEIbHBIX 3a/ad,
BBITIOJTHEHUH OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OIpeNesaTh COOCTBEHHYIO MO3UIUIO IO OTHOUICHHIO K SIBJICHHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JCHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O B3aMMOJCHCTBHS JIIOJICH C pasHBIMHU YOEKACHUSMHU, KyJIbTYPHBIMH
LIEHHOCTSIMU U COLIUAJIbHBIM I10JIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOTO BBIIIOJIHEHUS Y4Y€OHBIX, MO3HABATENbHBIX M MCCIEIOBATENBCKUX 3a/1a4, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OMIMOHEHTOB MPHU 00CY>KICHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K I'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKON TpaKTAHCKOW HIECHTHUYHOCTH, MATPUOTH3MA, YBAXKEHHUS K CBOEMY HapoOJy, UyBCTBa OTBETCTBEHHOCTH MEpe[
Ponunoii, ropnoctu 3a cBoi Kpal, CBOIO PoguHy, CBOH S3BIK U KYJIBTYPY, IPOIILIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACJIEIMI0 U MaMATHUKAM IPUPOJIBI, TOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TPYAe;

CIOCOOHOCTH OLIEHUBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJICHHE W pa3BUTHE OMOJOTUH, MOHUMAHMS 3HaYEHUS! OWOJIOTUU B TIO3HAHUM 3aKOHOB
MIPUPO/IBI, B )KU3HU YEJIOBEKa U COBPEMEHHOT'O OOIIECTBA;

uzaelHas yoe:xx IEHHOCTh, TOTOBHOCTh K CITYXKEHHIO U 3aimuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €ro cyAb0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOT0O HAPOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTONUNBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTENSIM, CO3/IaHHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHS IIEHHOCTEH CeMEMHOM KU3HU B COOTBETCTBUU
¢ TpaauuusiMu HapoJoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUA;

MOHMMAaHKUE SYMOLIMOHAIIBHOTO BO3AEMCTBUS )KUBOI MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHUE NPOSBIATH Ka4eCTBAa TBOPUYECKOM TNYHOCTH;

5) puznyeckoro BocnuTaHus, GOpMHPOBAHUA KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0/1arONOJIyYHs:

NOHMMAaHWE W peaju3alus 3J0pOBOr0 M 0e30macHOro o0pasza KHU3HH (30pOBOE MHTaHUE, COONIOJEHHE TUTHEHUYECKUX TMPaBHJI U HOPM,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATHH U OTAbIXA, PEryJisipHas (u3nyeckass aKTUBHOCTH), OEpex HOro, OTBETCTBEHHOIO M KOMIETEHTHOIO OTHOMICHUS K
coOCTBEHHOMY (DM3UUYECKOMY M TICUXHUUYECKOMY 3/I0POBBIO;



MOHMMaHHE LIEHHOCTH NPaBWJI MHIUBUAYAJbHOIO U KOJUIEKTUBHOIO OE€30MacHOr0 IMOBEIEHHUS B CUTYalMsX, YTPOXKAIOUIMX 3/I0POBbI0 M KU3HU
JTIOJIEH;

OCO3HAHME MOCIEACTBHI U HETIPUATUS BPEIHBIX MIPUBBIUEK (YIOTPEeOICHHUS alIKOT0JIsl, HAPKOTUKOB, KYPeHHUS);

6) TPY10BOT0 BOCIIUTAHHSA:

TOTOBHOCTb K TPYAy, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPy 10JI00HE;

TOTOBHOCTh K AaKTMBHOHM JESITEIbHOCTH TEXHOJIOIMUYECKOW M COLMAIBbHOM HalpaBIEHHOCTH, CHOCOOHOCTh WMHUIMMPOBAThH, IJIAHUPOBATh MU
CaMOCTOSITENTLHO BBITOJIHATH TAKYIO JAESATEIbHOCTD;

MHTEpEC K Pa3IUYHbIM chepam npodecCHoHAIBHOM e TeNbHOCTH, YMEHHE COBEPIaTh OCO3HAHHBIN BHIOOP Oymyiieil mpodeccuu u peann3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHMIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLICHUE K MPUPO/IE KaK UCTOUHUKY JKU3HU Ha 3eMJie, OCHOBE €& CyIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJIbTYpbl: NIPUOOPETEHUE ONBITA IUIAHUPOBAHMS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX MOCIEACTBUH IUIs
OKpY>KalOIIEeH Cpelibl;

OCO3HAHME TTI00AIHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U IyTel UX PelIeHus;

CIOCOOHOCTh MCHOJB30BATh MPHOOpETacMble NPU M3YUYCHUH OMOJOTMM 3HAHMS M YMEHUS IPH PEIICHUHU MpOoOJieM, CBS3aHHBIX C pallMOHAIBHBIM
IPUPOJIOIIOIB30BaHUEM (COOIOACHNE TPAaBUII NOBEIEHUS B NPUPOJE, HANpPaBICHHBIX HAa COXPAaHEHHME PABHOBECHsI B SKOCHCTEMaX, OXpaHy BH/[IOB,
IKOCUCTeM, Onocdepsl);

aKTUBHOE HETIPHUTHE JCHCTBHIA, MPUHOCAIINX BPEa OKPY>KaIOLIel MPUPOIHOM cpesie, yMEHHE IPOTHO3UPOBaTh HEOIAronpHusITHbIE SKOJIOTHYECKUE
MOCTIE/ICTBHS IPEIITPUHUMAECMBIX JISHCTBUH U MPEAOTBPAIIATh UX;

HQJINYME DPA3BUTOIO 3KOJIOTMYECKOIO MBIIIJICHHS, HKOJOTMYECKOW KyJbTYpBhl, OIbITa AEATENIBHOCTU 3KOJOIMUYECKOW HalpaBIE€HHOCTH, YMEHHs
PYKOBOJICTBOBATbCS MMU B I03HABaTEIbHOW, KOMMYHHMKATUBHOW M COLMAJIBHOM MPAKTHKE, TOTOBHOCTH K Y4YacTHUIO B NPAKTUYECKOH IEsITEIbHOCTH
HKOJIOTUYECKOI HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

C(POPMHUPOBAHHOCT MUPOBO33PEHHUS, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKU U OOLIECTBEHHOW NMPAKTHKH, OCHOBAaHHOI'O Ha
IMAJIore KyJlbTyp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHHE SI3bIKOBOW M YUTATENBCKON KYJIbTYpPbI KaK CPE/ICTBA B3aUMOCHCTBUS MEXKIY JIFOJbMH U TIO3HAHUS MUPA;

MOHMMaHKe crenuuKy OMOJOTHH KaK HAayKH, OCO3HAaHUs €€ poii B (JOPMUPOBAHUH PALMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUH 1IeTOCTHOTO
IIPEJCTaBICHUS 00 OKPY’KAIOIIEM MUPE KaK O €MHCTBE MPUPO/bI, YEIOBEKA U OOIECTBA, B TO3HAHUN IPUPOAHBIX 3aKOHOMEPHOCTEH U peleHnH Ipodiem
COXpaHEHUs IPUPOJHOIO PaBHOBECHS;

yOexIEHHOCTh B 3HAUYUMOCTH OMOJIOTMU Ui COBPEMEHHON IMBWIM3ALMHU: OOECIIE€YeHHs HOBOTO YPOBHS pa3BUTHS MEIUIMHBI, CO3JaHHE
NEPCHIEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX pelIaTh pecypcHble MpOoOIeMbl pPa3BUTHs 4YeNOBEYECTBA, TOMCKA ITyTe BbIXOJAa M3 TJI00AJIbHBIX
HKOJIOTUYECKUX MPOoOIIeM 1 00ecreueHus epexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAJILHOMY HCHOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO
HOBBIX CTaHJapTOB KU3HU;



3aWHTEPECOBAHHOCTh B TOJYYCHUH OHMOJIOTMYECKHX 3HAHUH B IIEJSAX IOBBIIICHUS OOIIEH KyJIbTYpHl, €CTECTBEHHO-HAYYHOH T'PaAaMOTHOCTH, Kak
COCTaBHOM YacTu (PYyHKIIMOHAIBHON TPaMOTHOCTH O0yYaroIuXcs, popMUpyeMoi Mpu U3ydeHUH OMOJIOTHH;

IMOHUMAHHUEC CYIHOCTHU MCTOJOB IMO3HAHWS, UCIIOJIb3YCMbIX B CCTCCTBCHHBIX HAYKaX, CHOCO6HOCTI/I HCIIOJIb30BATh MOJYYACMbIC 3HAHUSA IJI aHaJIn3a
)41 O6’b$ICHeHI/I}I SIBJICHUU OKpYKaromero Mupa U npoucxoasanux B HEM H3MeHeHI/II>'I, YMCHHUC [CJIAaTh OGOCHOB&HHBIG 3aKJIIOYCHHUA Ha OCHOBC HAYYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C TEIBI0 TIOTYUYCHHUS JOCTOBEPHBIX BHIBOJIOB,;

CTIIOCOOHOCTH CAMOCTOSITEIIPHO MCIIOJIb30BaTh OMOJIOTHUYECKIE 3HAHUS JIJISl PEIICHHsSI TPOOJIEM B pealTbHBIX JKU3HEHHBIX CHUTYAIIHsX;

OCO3HAHUEC LICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATH IMPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTL MHAWUBUAYAJIIBHO U B
rpymnme;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BaHHIO, K AKTHMBHOMY IIOJIyYEHHIO HOBBIX 3HAHWH MO OWOJIOTHH B
COOTBETCTBHH C )KU3HCHHBIMHU TIOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOro mipeamera «buosorus» BKIIIOYAIOT: 3HAYUMBIC I8 (OPMUPOBAHUS MHPOBO33PCHUS
00yJaronuXxcsi MEXAUCIUIUIMHAPHBIE (MEXITPEIMETHBIC) OOIIEHAayYHbIC TMOHSTHS, OTPa)alollyue IEeJOCTHOCTh HAyYHON KAapTHHBI MUpa U crienuduky
METOJIOB TIO3HAHUS, MCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHUS, sSBICHUE, MPOIECC, CUCTeMa, HAy4YHbIH (DaKT, MPUHIIMIL, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHNE, HAONIOJCHUe, W3MEPEHHEe, OHKCIEPUMEHT W JApPYTHuX), YHUBEpCadbHbIC Yy4eOHBIC ACHCTBHS
(mo3HaBaTenbHbIE, KOMMYHUKATUBHBIC, PETYJSITUBHBIC), oOecreunBaromniie GopMupoBaHue (PYHKITMOHAITBHONW TPAMOTHOCTH M COIMATBLHON KOMIIETCHITUN
00ydJaronuxcsi, CHoCOOHOCTh 00YYArOITUXCSl UCIOJIB30BAaTh OCBOSCHHBIC MEKIUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHHUBEPCAIbHbBIE yYeOHbIC
JEMCTBUS B IO3HABATEIBbHOW U COLMAIIBHON ITPAKTHKE.

MeTtanpeaMeTHble pe3yIbTaThl OCBOSHUS MPOTPaAMMBI CPEIHEro 00IIeT0 00pa30BaHUs JOKHBI OTPAXKATh:

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU MO3HABATEJIbHBIMM J1eHCTBUSIMM:

1) 6a3oBble JJOornyecKue AeMCcTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U AKTYaTHU3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUU 3HAHWI MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIN3a, CHHTE3a, CPABHEHHUSI, KiTaccu(UKaIu, 0000IIeHHS ), PACKPBIBATh
CMBICJ OMOJIOTUYECKUX MOHATUH (BBIACISATh UX XapaKTepHbIC TPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMH IMOHSATUSIMH ),

ONPEACIIATh LENN AEATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUHU UX JOCTHUKEHUS, COOTHOCUTH PE3yJIbTaThl AEATEIBHOCTH C MOCTABICHHBIMU
LCISIMU;

MCIIOJIb30BaTh OMOJOTUYECKHE MOHATHS 7151 OOBsICHEHHS (PAKTOB U SIBIICHUH KUBOUW MPUPO/IBI;

CTPOUTH JIOTHUECKUE pacCykIeHUs (MHIYKTUBHbBIE, ICTyKTUBHBIC, 110 aHAJIOTHH ), BBISIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPHUBACMBIX
SIBJICHUSX, (POPMYJIHMPOBATH BHIBOJIBI U 3aKITFOUCHNS,

MIPUMEHATh CXEMHO-MO/ICIBHBIC CPEACTBA JJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3€H M OTHOIICHHH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a
TaKXe IPOTUBOPEUHI PA3HOTO PO/Ia, BHISIBIICHHBIX B PA3IMUYHBIX HHPOPMAIMOHHBIX HCTOUYHUKAX;

pa3pabarhIBaTh IUIaH pelIeHHs MPOOIEMbI C YIETOM aHAIN3a UMEIOIIUXCS MaTEPHAILHBIX M HEMATEPUAIBHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBHI B IEATEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM, OLCHUBATh PUCKHU ITOCIEICTBHI IEATEIBHOCTH;

KOOPJIMHUPOBATH M BHIMOIHATH PAaOOTY B YCIOBHUSIX PEabHOT0, BUPTYaTbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX IPOOIIEeM.

2) 0a30BbIe HCCaeA0BaTENbCKUE I€iiCTBHS:

BJIAJICTh HAaBBIKAMU y4eOHO-HMCCIICOBATEIILCKOW M MPOEKTHOM JESITeNbHOCTH, HABBIKAMU Pa3pelIeHus MpooieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJIOB PEIICHHS NPAaKTHYECKHUX 3aa4, TPUMEHEHHUIO Pa3INYHbIX METOIOB MTO3HAHMS;

UCIOJIb30BATh PA3IMYHBIC BHUJIBI ACATEIBHOCTHU 10 MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIpETaluy, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B yUEOHBIX
CUTYyallUsX, B TOM YHCJIE IIPHU CO3/1aHUM YUEOHBIX U COI[MATIBHBIX TPOEKTOB;

(dbopMupoBaTh HayYHBIN TUI MBIIUICHNS, BIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITIOUYEBBIMH HOHATHAMH U METOJJaAMU;

CTaBUTH U (OPMYJIPOBATH COOCTBEHHBIE 3a7a4H B 00pa30BaTEIBHOM ESATEIBHOCTH 1 )KU3HEHHBIX CUTYalUsX;

BBISIBIISATh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3ajady, BBIABUTATh THUIOTE3y €€ pelleHus, HAXOAWUTh AapryMeHThl JUis
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHIA, 331aBaTh TapaMeTPhl U KPUTEPUH PEILICHHS;

aHAIM3UPOBATh IOJIYYEHHBIC B XOJI€ PEIICHUS 33Ja4d PE3yJIbTaThl, KPUTUYECKH OICHWBATh WX JOCTOBEPHOCTh, NPOTHO3WPOBATH M3MECHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYyallUsM, OLCHUBATh PUOOPETEHHBIH OMBIT;

OCYILECTBIIATH LI€JICHAIIPABICHHBII IMOMCK MEPEHOCA CPECTB U CIIOCOOOB JeHCTBUS B MPO(PECCHOHATBHYIO CPENY;

YMETh NTEPEHOCUTD 3HAHUS B TO3HABATEIBHYIO M PAKTHUYECKYIO 00IaCTH KU3HEICATEIIHOCTH;

yYMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEH, TIPEAJIaraTh OPUTrHHAIBHBIC TOIX0/Ibl M PEIICHHs, CTABUTh IPOOJIEMBI U 33]]auH, JOITYCKAIOIINe albTePHATUBHBIC PEIICHHUS.

3) paGora ¢ nungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHPOpMANH (TEKCTe y4eOHOTo MocoOusi, HayYHO-TIOMYJIIPHON JINTEpaType, OMOIOTHYECKHUX CIOBapsIX
U CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHaIM3upoBaTh HHPOPMAIMIO PA3IMYHBIX BHIOB U (pOpM MpeacTaBIeHHs, KPUTHIECKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMIPOTHBOPEUYHBOCTH;

(dbopMyIHpOBATh 3aNPOCH] U MPUMEHSTH Pa3IMYHbIE METOJIbI TIPU TOUCKE U 0TOOpe OMoIOorndecKoil nHpopmanru, HeoOXOAUMOM At BHIIOJTHEHUS
y4eOHBIX 3a7a4;

NpUOOpPETaTh OMBIT MCIOIB30BAHUS MH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX TE€XHOJOTHH, COBEPUICHCTBOBATh KYJIbTYPy aKTHBHOTO HCIIOJIb30BAHHS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (hOpMY IMpe/cTaBIeHHs OMOJI0rHYecKor HHPOpMAaLnK (CXeMbl, rpaduK, IMarpaMMbl, TAaOIUIIbI, pUCYHKH
U JIpyroe);

UCTIONIF30BAaTh HAyYHBIH S3BIK B KAa4yeCTBE CPEICTBAa NMpU paboTe ¢ Omosormyeckoil MH(pOpMaIMel: MPUMEHATh XUMHYECKHEe, (HU3HYECKHe |
MaTeMaTHYeCKUe 3HAKU U CHMBOJIBI, (OpMyJbl, aOOpeBHaTypy, HOMEHKIATYpy, UCIONb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJISTHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHUS 1 3AIIUTHI HHPOPMAIMK, HH(POPMAITMOHHOHN 0€30MacHOCTH TMYHOCTH.

OniaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1eHCTBUAMU:



1) oOuienue:

OCYIIECTBISATH KOMMYHHKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO YYacCTBOBAThH B TUAJIOTE UJIU IUCKYCCHH MO CYIIECTBY 00CYX/1aeMoil TeMbl (YMEHUE
3aJ1aBaTh BOIIPOCHI, BBICKA3bIBaTh CYXJAECHHUS OTHOCHTEIBHO BBIIOJIHEHUS IPEAJAaraéMoil 3aJauyd, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3ULUI
JPYTUX YYaCTHUKOB JIMAJIOTa UM TUCKYCCHUH);

pacrno3HaBaTh HeBepOaibHBbIE CpEACTBAa OOIIEHUS, MMOHUMATh 3HAYEHHE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHMSI KOHQIMKTHBIX
CUTyallui, YMETh CMSTYaTh KOH(JIUKTHI U BECTU NIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMHM CIIOCOOAMH OOIIEHUS U B3aUMOJCHCTBHUS, TOHUMATh HaMEPEHUs JPYTUX JIOJEH, MPOSBIATh YBaXUTEIbHOE OTHOLICHHE K
cobeceIHUKY U B KOPpeKTHOU opme popMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) coBMeCcTHAasl 1eATeJIbHOCTh:

MOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUAYaTbHOW pabOTHI MpU pelIeHHH OMOJOTHYECKOW MpoOsieMbl, 00OCHOBBIBATH
HE00XO0IUMOCTh IPUMEHEHUS TPYIIOBLIX (POPM B3aUMOACHUCTBUS MPH pEILICHUH Y4eOHOH 3a/1auu;

BBIOMpATh TEMATHUKY U METObl COBMECTHBIX JCHCTBHI ¢ yU€TOM OOIIMX UHTEPECOB U BO3MOKHOCTEH Ka)KJJ0T0 YIeHa KOJIEKTHBA;

MIPUHUMATh LIEJIM COBMECTHOW NEATEIHOCTH, OPraHU30BbIBATH M KOOPJAMHUPOBATH JEHCTBUS MO €€ ITOCTUIKEHUIO: COCTABIIATH IUIAH JCHCTBUH,
pacrpenenarTh poJid ¢ y4€TOM MHEHUH YYaCTHUKOB, 00CY>KAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KAXKJIOTO yUYACTHUKA KOMaH bl B OOIIMN pe3yNbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

IpeAJIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEH C MO3UIIMU HOBU3HBI, OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMYHBIX CUTYALUSIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBJjaieHHe YHUBEPCAJIbHBIMY PEryJsiITHBHBIMU AeHCTBUAMM:

1) camoopranu3anus:

MCIOJIb30BaTh OMOJOTMYECKHUE 3HAHUS JIJISl BBIABICHUS MPOOJIEM M UX PEUICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYalHsIX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUI IEJIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBUSAX U MOCTYNKax MO OTHOLIEHHUIO K >KMBOMU
IIPUPOJIE, CBOEMY 30POBBIO U 37J0POBBIO OKPYKAIOIIIHNX;

CaMOCTOSITENIHO OCYIIECTBIIATh TO3HABATENbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh M (HOpMyIuUpoOBaTh COOCTBEHHbBIE 3aqadd B
00pa30BaTeNbHON EATENbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABJISITH IJIaH PEIICHUs TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHUN;

JaBaTh OLEHKY HOBBIM CUTYAaIIUsIM;

pacupsATh paMK1 y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieNlaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON PYIUIINH B PAa3HBIX 00JIACTSAX 3HAHUI, TOCTOSHHO MOBHIIIATH CBOM 00pa30BaTENbHBINA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;



BJIa/IETh HaBBIKAMM IIO3HABATENbHON peQuieKCMM KaK OCO3HAHUSI COBEPIIAEMBIX IEHCTBUII M MBICIUTENbHBIX MPOLECCOB, MX PE3yJNbTaTOB U
OCHOBaHUH, HCTIONB30BaTh MPUEMBI peIIeKCUN [T OIIEHKU CUTYaIluH, BBIOOpa BEPHOTO PEIICHMUS;

YMETh OICHUBATH PUCKHU U CBOCBPCMCHHO IIPUHUMATDL PCHICHUSA 11O UX CHUXKCHUTO,

MIPUHUMATbh MOTUBEI U apIYMEHTHI IPYTUX IIPU aHAJIN3€ PE3YIbTAaTOB AE€ITEILHOCTH,

3) npuHsiTHE Ce0HA U APYIrUX:

MPUHUMATD ce0sl, TOHUMAas CBOU HEAOCTAaTKU U JIOCTOWHCTBA;

MIPUHUMATh MOTUBEI U apIYMEHTHI IPYTUX IIPU aHAJIN3€ PE3YIbTAaTOB AE€ITEILHOCTH,

MIPU3HABATH CBOE MPABO U MPABO APYTUX HA OLUIHOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmertHeie pe3yiabTarhl ocBoeHHs mporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE BKIIOUAIOT crienupUYecKre s y4eOHOro mpeaMera
«buonorus» HaydHble 3HaHHS, YMEHHS M CHOCOOBI JEWCTBUN MO OCBOCHHIO, MHTEPIIPETAlMU U NpeoOpa3oBaHUIO 3HAHUM, BHUJbI JEATEIBHOCTH IO
MOJIyYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHWU B Pa3jMUHBIX yYEOHBIX CHUTYyalMsX, a TaKKe B PEAIbHBIX JKU3HEHHBIX CUTYAallUSX, CBSI3aHHBIX C
Ouosiorueil. B mporpamme npeaMeTHbIe pe3yIbTaThl MPEACTABICHBI [0 roJaM 00yUeHHsI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 10 knacce NOMKHBI OTPAXKATH!

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE€ W POJM OMOJOTMM B CHCTEME HAay4YHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa W HAy4YHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH,
(YHKIMOHATIBLHON TPAMOTHOCTH Y€JIOBEKA JJISl PEIICHUS )KU3HEHHBIX 3aa4;

YMEHHUE PacKphIBaTh CO/EpKaHNE OMOJIIOTHYECKUX TEPMUHOB M TOHSATHIA: JKU3Hb, KJIETKA, OPraHU3M, MeTaboIn3M (0OMEH BELIECTB M MpEeBpaleHHUE
SHEPTHUH), TOMEOCTa3 (caMoperyssiius), YpPOBHEBas OpraHU3aIvs >KUBBIX CHCTEM, CaMOBOCIPOHU3BEACHHE (PEMPOIYKIHS), HACICICTBEHHOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHHE u3JaraTb OWOJIOTHYECKUEe Teopur (KIeTOYHasi, XpOMOCOMHAs, MyTaIllMOHHAs, LIEHTPaJbHAas JOrMa MOJICKYJIApHOW Ouonorun), 3akoHsl (I'.
Mennens, T. Moprana, H. 1. BaBunoBa) u y4denus (0 LeHTpax MHOrooOpas3usi U MPOUCXOXKIEHHUS KyJIbTypHbIX pacteHuil H. M. BaBunosa), onpenensts
I'PaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BIa/IeTh METOJaMH HAay4HOTO MO3HaHUs B OMOJOTHMHU: HAOIIOJACHHE M OMHCAHHME >KMBBIX CHUCTEM, IPOLECCOB U SIBICHUN, OpraHu3alus U
MPOBEJIEHUE OMOJOTUYECKOTO SKCIEPUMEHTA, BbIIBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMH BeIMYMHAMHU, OOBSICHEHUE
IIOJIyYEHHBIX PE3YyJIbTaTOB, UCIIOJb30BaHHBIX HAYUHBIX MOHATUHN, TEOPUN U 3aKOHOB, YMEHHE JI€1aTh BHIBO/IbI HA OCHOBAHUH MOJyUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE INPU3HAKK BUPYCOB, KJIETOK IPOKAPUOT M 3YKAapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB,
0COOEHHOCTH IMPOLIECCOB: 0OOMEHA BEIIECTB U MPEBPAILEHUsI SDHEPTUH B KJIE€TKe, (POTOCHHTE3a, IMJIACTUYECKOTO U IHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOIOTBOPEHHU S, PA3MHOXKEHHUS, HHAUBHUIYAIBHOTO Pa3BUTHUS OpTaHn3Ma (OHTOTEHE3);

yYMEHHE NPUMEHATH IOJyYeHHbIC 3HAHUS A OOBSCHEHHs OMOJNOTMYECKUX MPOIECCOB M SBICHHUM, A MPUHATUS MPAKTHYECKUX pEIICHUil B
MOBCEJTHEBHON JKM3HU C IIeNbI0 obOecneueHusi 0e30MacHOCTH CBOETO 3JI0POBbSI M 3/I0POBBSl OKPYXKAIOMIMX JIIOJACH, COOMIONEHUS HOPM T'PaMOTHOTO



MOBEJICHHSI B OKPY’KaIOIIeH MPUPOTHON cpejie, TOHMMaHue HEOOX0IMMOCTH UCTIONB30BaHUS JOCTIKEHHI COBPEMEHHON OMOJIOTUN U OMOTEXHOJIOTHHA IS
paMOHATLHOTO IPHUPOAOTIOIH30BAHNUS;

YMEHHE pelIaTh 3JIEMEHTApHBIE T€HETHYECKHE 33aJja4d Ha MOHO- U JUTHOPUIHOE CKPEIIMBAaHUE, CIETICHHOE HACIICOBAHHUE, COCTABISATh CXEMBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS [Tl TPEACKa3aHusl HACIISOBAHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOJHATH JTA0OpAaTOPHBIE U MPAKTHUUECKHE pabOThI, COOJI0IaTh MpaBUiia TP padoTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHUYECKU OLCHHBATh M HHTEPIPETUPOBATh MH(DOPMAIUIO OHOJIOTHYECKOTO COJCpPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX HUCTOYHUKOB (CpEICTBA MAcCOBOM HH(OpPMAIUHU, HAYYHO-TIONYJSPHBIE MAaTePUAIIbI), dTHUYECKHE ACTEKThI COBPEMEHHBIX HCCIEAOBAHUNA B
OHOJIOrun, MEIUIIMHE, OHOTECXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIICHHS, 00001as OMOJOTHYECKYyt0 HH(POPMAIMI0 U3 HECKOJIbKHX HCTOYHUKOB,
IPaMOTHO UCTIOJIB30BaTh MOHATHWHBIN ammapar OHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabsnbsie IIpakTnueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! bronoria kak Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbIe cucTeMBbl U UX OpraHu3anus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUN COCTaB U CTPOEHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
4 KuzuenesTeabHOCTh KIETKU 6 bubmorexa OK
https://m.edsoo.ru/7f41¢292
5 PazmHoOXeHUE M MHAUBUYATbHOE Pa3BUTHE 5 | bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTH U UBMEHUYUBOCTD 2 ) bubmmoreka LIOK
OpPTraHHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292



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

PesepsHoe Bpems. [Ipomexyrounas
aTTecTanus

bubmmoreka LIOK
https://m.edsoo.ru/7{41¢292
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https://m.edsoo.ru/7f41c292

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KonuyectBo 4yacos Jlata DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Konutpoabnbie IIpakThueckue o0pa3oBaTebHBIe
n/n Bcero U3YyYeHHs
padoThbI padoThl pecypcnl
Bbubmunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meto1bl TO3HAHUSA KUBOUW TPUPOIBI.
IIpakTuyeckasi padora Ne 1
2 «I/II)CHOJIBBOBaHHeppaBHHqHBIX 1 0.5 Bubmmorexa HOK
https://m.edsoo.ru/863e6122
METOJIOB MPU U3YUCHUH
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, NpoOLECCHI 1 bubmunoreka LIOK
U UX U3y4YCHHE https://m.edsoo.ru/863e6564
4 XuMHUYecKnil cocTas KiIeTKU. Boma u 1 but6mmoreka [IOK
MUHEpaJIbHBIC COJTH https://m.edsoo.ru/863e674¢
5 benxu. CoctaB u cTpoeHue 0enkoB 1 Bubmmorexa HOK
https://m.edsoo.ru/863e6b72
depMeHTHI — OHMOJIOTHYECKHE
karanu3aTopsl. JlabopaTtopHas
6 padora Ne 1 «3yuenue | 0.5 Bu6muotexa [JOK
KaTaJTUTHYECKON aKTUBHOCTHU https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajiasbl)»
7 Yraeroasl. JIunuasl. 1 bubmoreka [{OK



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

https://m.eds00.ru/863e6870

MaTpUIHOI'0 CUHTC3a. TpaHCJISII_II/ISI

bubmunoreka LIOK
8 Hyxreunostie kncaotel. AT® https://m.edsoo.ru/863e6d5¢
9 Hctopust u MmeToapl H3y4eHus bubnuoteka [JOK
kietku. Kinerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 11eI10CcTHAs XUBast
cucTeMa
CrtpoeHure 3yKapuOTHUYECKOMN KIIETKH.
JlabopaTopnasi paGora Ne 2
«M3ydyeHne cTpoeHus KIETOK Bu6muotexa [JOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6f0
OakTepuil oI MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpPOIIpENapaTax u ux
OTIMCAHMEC
12 OOMeH BelIeCTB WU METa00JIH3M. bubmoreka [{OK
https://m.edsoo.ru/863e766¢
13 ®oTocuHTE3. XEMOCHUHTE3. bubnuorexa LOK
https://m.edsoo.ru/863e7c¢98
. but6mmoreka [IOK
14 DHepreTHIecKHii 00MCH. https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKH. Jlenenue
kieTku. Muto3. JlabopaTopnas
15 padora Ne 3 «Ha6mozl[)eHHep MHUTO3a 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
B KJIETKaX KOHYMKA KOpPEIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax».
16 Buocunres O0cnka. Peakmus bubmunoreka LIOK

https://m.edsoo.ru/863e796¢e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

— OnocuHTe3 OenKa.

17 Hexknetounsie (opMBbI )KU3HH — bubmunoreka LIOK
BUPYCHI https://m.edsoo.ru/863e796¢
18 ®opMbl pa3MHOXKEHHS OPTaHU3MOB bubnmorexa LHOK
https://m.edsoo.ru/863e7540
bubmunoreka LIOK
19 Meiio3 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
OO0pazoBanue M pa3BUTHE OJIOBBIX
KJ1eTOK. OII010TBOPEHUE.
20 JlabopaTopnasi paGora Ne 4 Bu6muotexa [JOK
«V3ydyeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e7f4a
KJIETOK Ha FTOTOBBIX
MUKpOTIpenaparax».
71 WNHnuBunyanbHOE pa3BUTHE 0.5 Bu6muotexa [JOK
OpPTraHU3MOB. https://m.edsoo.ru/863e81b6
22 Poct u passuTHe pacTeHuii. bubnuorexa LOK
https://m.edsoo.ru/863e8436
” I'eneTnka — Hayka o bubnuoteka [JOK
HACJIEICTBEHHOCTH U U3MEHYNBOCTH. https://m.edso00.ru/863e8612
3aKOHOMEPHOCTH HaCJEI0BAHUS
24 HpI/IBHaKOII;. MOHOFHGpHI;[Hoe Bubmmorexa HOK
https://m.edsoo.ru/863e8878
CKpCIIMBaHUE.
UTHOPUIHOE CKPEIIMBAHKUE. 3aKOH
| Lomtmme s
https://m.edsoo.ru/863e89a4
MPU3HAKOB.
26 CremieHHOe HacJeJOBaHHE 0.5 but6mmoreka [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

npusHakoB. JlabopaTopHas padora
Ne § «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEILMBAHUS Y IPO30(UIIBI HA
TOTOBBIX MUKPOTpPENapaTax».

https://m.edso00.ru/863e8c60

T'enetuka noma. Hacinenosanue

but6mmoreka [IOK

27
MIPU3HAKOB, CIICTUICHHBIX C TIOJIOM. https://m.edso00.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHas
U3MeHUUBOCTb. JIabopaTopHas
pa6ora Ne 6. l13yuenue Bu6muotexa [JOK
28 . 0.5
MOAN(GUKAITMOHHOW U3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BApUAIIMOHHOTO Psijia U
BapHaIllMOHHON KPUBOW.
HacnencTenHas ”3MEHYHBOCTb.
JlabopaTopnasi pabora Ne 7. Bu6muotexa [JOK
29 . 0.5
«AnHanu3 MmyTarui y 1po30Quisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax».
I'eneruka yenoseka. Ilpakrnyeckas
padora Ne 2. «CocTaBneHue u aHaIu3 bubmmoreka [JOK
30 0.5
POJIOCITOBHBIX YEJIOBEKay. https://m.edsoo.ru/863e8d78
[TpomexxyTouHas arTecTaius 3a Kypc
31 "Ob6mmasg ouonorus 10 xmacc",
0a30BbIil YPOBEHb.
1 C bubmoreka [IOK
EJIEKITUS KaK HayKa | MMPOoIecc.
a Y pott https://m.edsoo.ru/863e9214
1 MeToabl ¥ JOCTHKEHUS CEJIEKIINN bu6mmoreka [IOK

pacTeHUH U KUBOTHBIX.

https://m.edsoo.ru/863e¢9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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buoTtexHoMIOTHS Kak 0Tpacib
MIPOU3BOJICTBA.

bu6mmoreka [IOK
https://m.eds00.ru/863€9336

OBIIEE KOJIMYECTBO YACOB I1O
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https://m.edsoo.ru/863e9336

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

* buonorus-11xknacc. basosslit ypoens. M.H. Ilonomapesa, O.A. KopHuiosa.
Wznarensckuii uentp «BanTa-I'pap» 2014

METOAUYECKHUE MATEPHUAJIBI IUIS YYUTEJIA

1. Koznosa T. A., Kyumenko B. C. buonorust B Tabnumiax. 6—11 kimaccel: cipaBodHOE
nocobue. — M.: [Ipoda, 2005.

2. Mumakosa B. H., Jloporuna JI. B., Aradonosa U. b. Pemenue 3ama4 no reHeTuke:
ydyebHoe mocodue. — M.: Ipoda, 2010.

3. CyxoBa T. C., KoznoBa T. A., Conun H. U. O6mas 6uonorus. 10—11 xmaccer: paboyas
terpans. — M.: [Ipoda, 2002.
4. Xabapona E. U., [Tanosa C. A. Dxonorus B Tabnunax. 10 (11) kmacc: cnpaBouHOe
nocobue. — M.: JIpoda, 2001.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBHI CETH
UHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm ITogbopka nHTepHET-MaTepHaIoB
ISl yYUTese OMOIOruy MO pa3HbIM OMOJIOTMYECKUM JUCIUIUTHHAM.

http://www.ceti.ur.ru Caiit LlenTpa sxonorudeckoro o0y4eHus u nHGOpMAIUH.
http://school-collection.edu.ru Enunas komnekmust inpoBbIx 00pa3oBaTeIbHBIX PECYpCOB
Cepust MynTbTUMEIUIHBIX YPOKOB U MaTepuainsl u3 «EnuHol komutekuuu Ludposbix
O6pazoBatenbHBIX PecypcoBy (Habop 1mudpoBbIX pecypcoB K yueOnnkam auHuu H. U.
Conun) (http://school-collection.edu.ru/) .



