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MNOSICHUTEJIbHAS 3AIIMCKA

Ilpu paszpaboTke MporpaMmsl 10 OHOJIOTMM TEOPETHYECKYIO OCHOBY JUIS ONpEEICHHs MOAXOAOB K (hOPMHPOBAHHIO COJCPKAHHSA yd4eOHOro mpeamera
«buonorus» cocraBunu: koHuenryaibHblie nojoxeHus PI'OC COO o B3anMOOOYCIOBICHHOCTH LIeNel, COlepKaHusl, pe3yIbTaToB 00y4yeHHs n TpeOoBaHMH K
YPOBHIO MOJTOTOBKM BBIITYCKHUKOB, ITOJI0XKEHHs 00 OOIIMX LENSX M HPUHIMIAX, XapAKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE CHCTEMbI CPEIHEro 00Iiero
obpasoBanusi B Poccuiickoii ®Denepanun, a TakkKe MONOKEHUS O Crenupuke OHONOrHH, e€ 3HAYCHHH B MO3HAHHU JKMBOH HPHPOIBI M 0OECHeUeHUH
CyIIECTBOBAHMS YeJI0BeUecKoro oomecTsa. CornacHo Ha3BaHHBIM TIOJIOXKCHHSM, OIPE/ICICHBI OCHOBHBIC (ByHKIIHH IPOrPAMMBI 110 OMOIOTHHU U €€ CTPYKTYpa.

IIporpamma mo Ouosoruu Jaér mpejacTaBieHHEe O LEsX, o0 obmieil crparerun oOyueHHs, BOCIUTAHUS M PA3BUTHs OOYyYaroMMXCs CPeACTBAMHU
yuebHOro mpeamera «buonorus», ompenenser o0s3aTeqbHOE IPEAMETHOE COACPIKAHME, €ro CTPYKTYpy, pAaclpeielicHHe I10 pasieliaM U TeMaM,
PEKOMEH/IyeMYIO [OCIIe/IOBATEIbHOCTD H3y4YeHHUs y4eOHOro Marepraa ¢ y4€ToM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTMKN 00pa30BaTeIbHOrO
Mpoliecca, BO3PACTHbIX 0COOCHHOCTEN 00yYatomuXCsl.

B nporpamme 1o OHOJIOrNH TaKKe YUUTHIBAIOTCS TPEOOBAHMS K INIAHUPYEMBIM JIHYHOCTHBIM, METAIPEAMETHBIM U HPEAMETHBIM Pe3yIbTaTaM

oOyuennss B (OPMHPOBAHHU OCHOBHBIX BHJOB Yy4YeOHO-IIO3HABATEIBbHON JAEITEIbHOCTH/YICOHBIX ACHCTBHI OOYYAIOMIUXCS IO OCBOCHHUIO

cojiepyKaHust OMOJIOTUUECKOro 00pa3oBaHusL.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30Bblii ypOBEHb) peaT30BaH NPUHIMII IPEEMCTBEHHOCTH B M3yYeHUH Onosioruu, Giarogapst uemy B
Hell NPOCMATPUBACTCS HAMPABICHHOCTh HA PA3BUTHE 3HAHHM, CBA3AHHBIX C (OPMHPOBAHMEM ECTECTBCHHO-HAYYHOTO MHPOBO33PCHHS, HEHHOCTHBIX
OpPHMEHTAIMI JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHHUS, NPEJICTABICHUI O 370pOBOM 00pa3e >KU3HM M OCPEKHBIM OTHOLICHHEM K OKPYIKAIOIIEH MPUPOIHON
cpeze. IToaromy Hapsiiy ¢ M3ydeHHeM OOIIEOMOIOTHMYECKHX TEOPHH, a TaKKe 3HAHUH O CTPOCHHMH JKMBBIX CHCTEM Pa3sHOIO PaHra M CyHIHOCTH OCHOBHBIX
MPOTEKAIOIINX B HUX TIPOLECCOB B MPOrpamMMe MO OMOJIIOTHHU Y/IEICHO BHUMAHUE UCIIOIb30BAHUIO MOIyYCHHBIX 3HAHUI B TIOBCEIHEBHOM XKH3HU JUIS PEIICHUS
NPUKIAIHBIX 3a/a4, B TOM YHCIC: MPO(QUIAKTUKMA HACICACTBCHHBIX 3a00JICBAHMI 4eIOBEKA, MEIMKO-T€HETHYECKOr0 KOHCYJITHPOBAHHs, OOOCHOBAHMS
9KOJIOTHYECKH 1[€IeCO00Pa3HOro MOBEICHUSI B OKPY’KAIOILICH MPUPOAHON Cpejie, aHaIn3a BIUSHUS XO3SHCTBEHHON JEATEIBHOCTH YEJIOBEKAa HA COCTOSHHUE
MPUPOAHBIX M HCKYCCTBEHHBIX SKOCHCTEM. YCHJICHHE BHHMAHUS K IIPUKJIAJHON HANPABICHHOCTH Y4eOHOro mpeaMera «bBHONOrHs» NPOANKTOBAHO
HEOOXOAMMOCTBIO 00ECIIeYeHHsI YCIOBUH Ul PEIICHUS OJHOW M3 aKTYAJIbHbIX 3aJiay IIKOJbHOIO OMOJIOTHYECKOro 00pa30BaHUs, KOTOpas MpeInosiaraer
(opMupoBaHHe y 00yUarOIUXCsi CIIOCOOHOCTH IANTHPOBATHCS K U3MEHEHHSIM JUHAMHYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

Buornorust Ha ypoBHE cpeiHero o0iiero oopasoBaHus 3aHUMaeT BakHoe Mecto. OHa obecreurnBaeT HOpMHUPOBAHUE Y 00YYAIOIHXCS

MPE/ACTABICHUN O HAy4YHOW KapTMHE MHUpa, paclupser u 00o0IIaeT 3HaHMS O KMBOW NPHUPOAE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOI
OpraHU3alNK U HBOJIONUHU, CO3AAET YCIOBHUS JULS: TIO3HAHNUS 3aKOHOB JKMBOH MPHPOIBI, (HOPMHUPOBaHUs (DYHKIMOHATBHON IPAMOTHOCTH, HABBIKOB 3/I0POBOTO H
6e3omacHOro 00pasa KU3HH, FKOJTOTHYECKOr0 MBIIUICHHU, IIEHHOCTHOTO OTHOIICHHS K KUBOW MPHUPOJE U YETOBEKY.

Bosbiiioe 3HadeHne OHOIOrHsI UMEET TAKXKE JUIS PEIICHUS] BOCITHTATEIBHBIX U Pa3BUBAIOININX 3314 CPEHEro 0011ero 0Opa3oBaHus, COLMaIN3aInm
obOyuaromuxcst. M3yueHne Guosoruu obecriednBacT ycloBus 1 ()OPMUPOBAHUS MHTEIUICKTYalbHBIX, KOMMYHHKAIMOHHBIX M MH()OPMAIMOHHBIX HABBIKOB,
9CTETUYECKON KyJBTYPbI, CIIOCOOCTBYET MHTErpalin OHOJIOTMYECKNX 3HAHHMH C HPEACTaBICHHUSAMH M3 APYTHX y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (QH3UKH,
xumun 1 reorpadun. Ha3BaHHbIC MTOT0KEHHS O HPeAHA3HAYCHNH yueOHOTro npeameTa «bHoIorus» CoCTaBUII OCHOBY JULS OIPE/ICICHHUS TTOAXO0I0B K 0TOOpY U
CTPYKTYPHUPOBAHHIO €r0 COEPIKAHHUS, IIPEJICTABICHHOIO B IPOrpaMMe MO OHOJIOTHH.

Ot0o0p conepxanusi y4deOHOro mnpeamera «buosnorust» Ha 06a30BOM YpOBHE OCYLIECTBIEH C MO3UIMI KYJIbTYpOCOOOPAa3HOrO TMO/AX0/A, B
COOTBETCTBHU C KOTOPBIM O0y4YarOIIHeCcs J0KHBI OCBOUThH 3HAHHS M YMCHHS, 3HAYUMbIC 1T ()OPMHUPOBaHUs OOIICi KyJIbTypbl, ONPE/IEISIOINE aJcKBaTHOS
MOBE/ICHUE YEJIOBEKA B OKPYXKAIOIIEH NMPUPOJIHOM cperie, BOCTpeOOBaHHbIE B MOBCEAHEBHOM KM3HU M NPAKTHYECKOW JesTerabHocTH. Ocoboe MecTo B 3TOH
CHCTEME 3HAHWI 3aHMMAIOT SJIEMEHTBI COJEP)KaHUs, KOTOPbIE CIIy’KaT OCHOBOW st (JOPMHUPOBAHUS MPEACTABICHUNH O COBPEMEHHON €CTECTBEHHO-HAYYHOH
KapTHHE MUPA U IIEHHOCTHBIX OPUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3AIUH OUOJIOINYECKOro 00pa30BaHusL.

CrpyKTypHpOBaHUE CO/IEPKAHKUS YUeOHOro Marepuaia B IporpaMMme o OMOJIOrUH OCYIIECTBICHO ¢ YU4ETOM NPUOPUTETHOTO 3HAYCHUS 3HAHUH 00
OTJIMYHUTENIBHBIX OCOOCHHOCTSAX XXKMBOW HPUPOJBI, O €€ YPOBHEBOW OpraHM3allMd M 3BOJIOLMH. B COOTBETCTBHM C 3THM B CTPYKType yd4eOHOTro mpejaMera
«buosorns BbIIEICHBI CIEAYIONIME COlepKATEIbHbIC IMHUN: «bronorus kak Hayka. MeTo/ibl Hay4qHOTo 1o3HaHUsY, «KieTka kak Ouosornyeckas cuctemMay,
«Opranusm Kak ouosoruueckas cuctema», «Cucrema 1 MHOrooOpasue OpraHuuecKoro MuUpay, « DBOJIIOIUS JKUBOI MPUPOJIBIY, « IKOCUCTEMBI U IPUCYIINE UM
3aKOHOMEPHOCTID.

Llens n3yuenust ydebHoro npeamera «buonorus» Ha 0a30BOM ypoBHE — OBJIQJCHHE O0YYAIOUIMMUCS 3HAHUAMH O CTPYKTYPHO-(YHKI[MOHAIBHOM
OpraHU3alliy XKUBBIX CHCTEM PA3HOIO paHra M MPUOOpPEeTeHHE YMEHHIT HCIOIB30BaTh 3T 3HAHMS JUIS TPAMOTHBIX JICHCTBUI B OTHOIICHHH OOBEKTOB JKHBOI
MPUPOIBI U PEIICHUS PA3THYHBIX )KH3HEHHBIX IPOOIEM.

JlocTikeHue 1esu u3yuenus yuebHoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00€CII€UNBACTCS PELICHUEM CIIETYIONINX 3a1a4:

OCBOCHHE 00YUAIOIMMUCS CUCTEMbI 3HAHHIT 0 OMONIOrMYECKUX TEOPHSX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTe3aX, MPABUIIAX, CIYy/KAIHX
OCHOBOH It (pOPMHUPOBAHMS NPEJCTABICHUH O ECTECTBEHHO-HAY4YHOH KapTHHE MHpa, O METOAaX HAay4YHOTO IIO3HAHMS, CTPOCHHH, MHOro0Opazum u
0COOCHHOCTSIX JKMBBIX CHCTEM PAa3HOIO YPOBHS OpPraHU3alliH1, BHIIAIOIINXCS OTKPBITHAX M COBPEMEHHBIX MCCIICIOBAHHAX B OMONOTHH;

(opMupoBaHHe Y 0Oy4aIOIMXCS ITO3HABATEIbHBIX, MHTCIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH B IpOleCcCe aHAIM3a JA@HHBIX O IMyTSAX
pa3BUTHUsI B OMOJIOIMH HAy4YHBIX B3IJISI0B, UG 1 MTOAXO0B K M3yUYCHHIO XKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alum;

CTaHOBJEHHE Yy OOyualomuxcs oOmedl KyIbTypbl, (YHKIHOHAIbHOH TI'paMOTHOCTH, Pa3BUTHE YMEHHUH OOBACHATH M OLEHUBATH SBJICHUS



OKPY’KalOI[Ero MUpa )KUBOI IIPUPOJIbI HA OCHOBAHWH 3HAHUII M OIIBITA, IONYYCHHBIX [IPH U3YUCHUH OHOJIOTNH;

(opmupoBaHKe y 00y4aromUXCsi yMEHUI MIUTFOCTPHPOBATh 3HAUCHNUE OHOIOTNYECKNX 3HAHUMH B IIPAKTHYECKOH ICATEIbHOCTH YeII0BEKa,

Pa3BUTHM COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTHA;

BOCITUTAHHE YOESKIEHHOCTH B BOSMOXKHOCTH TTO3HAHMS YEJIOBEKOM JKHMBOW MPUPO/IbI, HEOOXOAMMOCTH OEPEXKHOrO OTHOLICHUS K HEl, COOIIOICHUS
9THYECKUX HOPM HPH MPOBEACHHN OHOIOrMYECKUX UCCIICI0BaHMUI;

OCO3HAHHE LEHHOCTH OMOJIOTMYECKHX 3HAHHIA IS OBBIIICHUS YPOBHS KOJIOTMYECKON KYJIbTYPBI, UL (JOPMHUPOBAHUS HAYYHOTO MHPOBO33PCHHS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHWI M yMEHWil B MOBCCIHEBHOM KM3HM JUIS OLGHKM IIOCICACTBMIl CBOGH MEATEIBHOCTH IO OTHOILICHHIO K
OKpYIKaIOIeH cpeie, COOCTBEHHOMY 3I0POBBIO, 000CHOBAHKE U COOMIOICHIE Mep MPOGHITAKTUKH 3a00ICBaHMUIA.

B cucreme cpennero obuiero oOpasoBanusi «buonorusi», usydaemas Ha 0a30BOM YpPOBHE, SBISETCS O0S3aTENbHBIM YYEOHBIM HPEIMETOM,
BXOJSIIMM B COCTaB IPeIMETHOI 00nacTu «EcTecTBeHHO-HAYYHbIC PEAMETHI».

Jlns n3ydenust Guonoruu Ha 6a30BOM YpOBHE CpeiHEro od1ero odpasoBanust orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hefieno), B

11 xmacce — 34 4vaca (1 yac B HeZeIO).
COAPKAHUE OBYYEHUSI

10 KJIACC

Tema 1. Buosiorus kak Hayka.

Buonorus kak Hayka. CBs3b OMOJIOrMM C OOIECTBEHHBIMU, TEXHUYECKUMH U JIPYTMMH €CTECTBEHHBIMU HayKaMu, GUiIocopueit, 3TUKO,

3CTETUKON 1 npaBoM. Poiib Orosioruu B (GOpMUPOBAHUN COBPEMEHHOI Hay4HOI KapTHHbI MUpa. CHcTeMa OMOJIOTMYECKUX HayK.

MeToabl MO3HAHMS KUBOH NpUpPOAbI (HAOIIOAEHME, DKCIIEPHMEHT, OIHCAHHEe, U3MepeHHe, KiaccH(HKalus, MOIEIUPOBAHHE, CTATHCTUYECKAs.
00paboTKa JaHHbIX).

JleMoHcTpanuu:

Hoprperst: Y. lapsun, I'. Menaens, H. K. Konbuios, . Yorcon u ®. Kpuk.

Tabaunpl u cxembl: «MeTo/Ibl HO3HAHUS )KUBOU IIPUPOBIY.

JlabopaTopHbie H NPaKTHYeCKHe PadoThI:

IpakTuyeckas padora Ne 1. «Mcnonabp30BaHUE Pa3InYHBIX METOIOB MIPU U3yYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTeMbI H HX OpPraHU3aNuUs.

JKubie cuctembl (OMOCHCTEMBI) KaK MpeMET n3ydeHus Ouonoruu. OTINYHE )KUBBIX CUCTEM OT HEOPIraHUYECKON TPUPOJIBI.

CBoiicTBa OMoCHCTEM M MX pasHOOOpasue. YPOBHU OpraHu3aliyi OMOCUCTEM: MOJIEKYJISIPHbIH, KIIETOYHBIN, TKAHEBBII, OPraHU3MEHHBIN,
MOIYJISILIMOHHO-BU/IOBOH, SKOCHUCTEMHBIH (0MOTreOleHOTHYECKHIT), O1oChepHbIN.

JleMoHcTpanuu:

Tabaunpl u cxembl: «OCHOBHBIE IPU3HAKYU KU3HN», «Y POBHU OPraHU3AIUH SKUBOU IIPHPOJIBI».

ObopynoBanue: Moesb MoJekyisl JIHK.

Tema 3. XuMHYeCKHIi COCTAB U CTPOEHHE KJIETKH.

XHUMnuecKknii cocTaB KICTKH. XMMUYECKUE 3IEMEHTBI: MAKPOIEMEHTbI, MUKPO3JIEMEeHThI. Bo/a 1 MUHepasbHbIC BEIICCTBA.

DyHKIIMU BOJbI I MUHEPAIIbHBIX BEIIECTB B KieTke. [To/yiepkanie 0CMOTHYECKOTo OasaHca.

Benku. Cocras u crpoeHue 0elKoB. AMUHOKHCIIOTEI — MOHOMEpHI OeskoB. He3ameHnMble 1 3aMEHUMbIE aMUHOKHMCIIOThI. AMHUHOKHCIIOTHBINH COCTaB.
VpoBHU CTPYKTYpbl OCIKOBOW MOJICKYJIbI (IEPBUYHAS, BTOPHYHAS, TPETHYHAS U YCTBEPTUYHAsS CTPYKTypa). XHMMHUUECKHE CBOICTBa OeikoB. bronornyeckue
(yHKIMU OENKOB.

DepMeHTsI — Onosornyeckue karaauzaropbl. CTpoeHue GpepmeHTa: akTHBHBIH HEHTP, cyOcTparHas crermduaHocts. KodpepmenTtsr. ButamuHb.

Orinuns (epMEHTOB OT HEOPraHUYECKUX KaTaln3aTopOB.

YraeBoapl: MOHOcaxapubl (TJII0K03a, pubo3a M J1e30KcHprO03a), aAucaxapuibl (caxaposa, JIaKTO3a) W IOJIMcaxapubl (Kpaxmall, TJIMKOTEH,
1estono3a). bruonorndeckue yHKIUN yrIeBOI0B.

Jlunuzel: Tpurauuepuasl, docdomunuasl, crepouasl. 'uapodunsHO-THaPodOOHbIEe cBOcTBA. bromornueckue ¢GyHkuun unuaoB. CpaBHEHHE
YIIIEBOJIOB, OCIIKOB U JIMITMAOB KaK HCTOYHUKOB SHEPTUH.

Hyknennossie kucnorsl: JIHK u PHK. Hyxiieotuast — MoHOMEpbI HyKIeHMHOBBIX KucioT. Crpoenue u ¢ynkuuu JJHK. Crpoenne u ¢pynkuun PHK.
Bunapt PHK. AT®: crpoenue u pyHKImH.



LuTonorust — Hayka o ki1eTke. KnetouHast Teopust — puMep B3auMOACHCTBUS Hei 1 (pakTOB B HAYYHOM MO3HAHUH. METO/bI N3yUYCHNUS KICTKH.

Knerka kak 1ienoctHas sxuBast cucrema. OO11e npu3HaKky KIETOK: 3aMKHYTast HapyskHas MemOpana, mosekyisl JIHK kak renernueckuit

afnmapar, cucTeMa CHHTe3a OeJika.

Turbl KJIETOK: 3yKapuOTHYecKas W Ipokapuoruyeckas. OCOOCHHOCTH CTPOCHUS HPOKAPUOTHYECKOW KieTKH. Kierounas creHka OakTepuid.
CrpoeHue 3yKapuoTHYeCKON KiIeTKU. OCHOBHBIC OTJAMYMS PACTUTEIILHOM, )KUBOTHON U IPUOHOM KIIETKH.

IToBepXHOCTHBIC CTPYKTYpPbl KICTOK — KJIETOYHAs CTEHKA, TIIHMKOKaiukc, nx (yHkimu. [lmasmarudeckas memOpana, e€ cBOWCTBA M (hyHKIIHH.
Iuroruasma u e€ opraHouasl. OjHomemOpanubie opraHouasl kietku: DIIC, ammapat I'ombmxu, nusocoMsl. IloiyaBTOHOMHBIC OpPraHOMBI KICTKHU:
MHTOXOH/IPHH, TUIacTU/BL. [IporcXoxieHre MUTOXOHPHIT U tiacTuA. Busl miactua. HemeMOpaHHbIC OpraHOM/IbI KJIETKH: PUOOCOMBI, KICTOYHBIN LEHTP,

LEHTPHUOIIU, PECHHYKH, KI'yTHKU. DYHKIUM OpraHou10B KIeTKU. Biouenus.

S1npo — peryaaTopHslil eHTp KieTku. CTpoeHue sapa: sjiepHas 000104Ka, KapHOIIa3Ma, XPOMATHH, SIIPBIIIKO. XPOMOCOMBL.

TpaHcHOpPT BEIECTB B KIIETKE.

JleMoHcTpanuu:

Hoprpersr: A. Jlesenryk, P. I'yk, T. IlIsann, M. llneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. Bap.

[lnarpammel: «PacrpesieneHne XuMUUECKUX dJIEMEHTOB B HEXKUBOH Tpupozey, «Pacnpenenenne XMMHIECKUX 21€MEHTOB B KHBOH IPHPOJIE».

Tabaunpl u _cxemsl: «Ilepuoanueckas Tabnuuma XUMHYECKHX dJeMEHTOB», «CTpoeHHE MONEKysbsl BoIb», «buocunres Oemka», «CrpoeHne
MoJiekyJibl Oenka», «Crtpoenue ¢pepmentay, «HyknenHoBbie kuciotbl. JIHK», «Ctpoenne monexkyibl AT®», «CTpoeHne 3yKapHOTHUECKOH KIETKM»,
«CrpoeHue KUBOTHOM KiIeTKH», «CTpOEHHME PAaCTUTENbHON KiIeTKH», «CTpOeHHEe NMPOKAPUOTHYECKOW KIEeTKH», «CTpOeHHE sapa KIETKW», «YTIEBOIbD,
«JTumu e,

O0opyI0BaHUE: CBETOBOW MUKPOCKOII, 000PY10BaHKE JUIs IPOBEICHUS HAOJII0ACHUN, U3MEPEHHH, SKCIIEPUMEHTOB, MUKPOIIPEIapaThl

PACTUTENBHBIX, dKUBOTHBIX U OAKTEPUATBLHBIX KIETOK.

JlabopaTopHbie H NPaKTHYeCKHEe PadoThI:

Jlabopatopnast pabota Ne 1. «3yueHne KaTaIMTUYECKON aKTUBHOCTH ()ePMEHTOB (HA IPUMEPE aMUJIa3bl MM KaTallasbl)».

Jlabopatopnast paborta Ne 2. «3yueHue CTpoeHuUs KJIETOK PACTEHUH, )KUBOTHBIX U OaKTEPUil MO MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax u ux

OMHCAHHUEY.

Tema 4. )KusHenesaTeJbHOCTb KIeTKH.

OOMeH BelecTB, WM MeTaboau3M. AcCUMMIAIMS (TIACTUYECKUI OOMEH) M JAMCCUMMIIALMS (IHEPreTHYeCKnii 0OMEH) — JIB€ CTOPOHBI €IMHOTO
npouecca Metabonu3Ma. Posib 3aKOHOB COXpaHEHHMS BEIECTB U YHEPIUH B IOHUMAaHUH METab0In3Ma.

Twurel 0OMeHa BemecTs: aBToTpodHbIi u rereporpodHbIil. Posib GpepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIIEHUN SHEPTHU B KIETKE.

®dotocunte3. CBetoBast u TeMHOBas (asbl potocunTe3a. Peakuuu Gorocunresa. dpdexrnBHocTs hoTocunTesa. 3HaueHne HOTOCHHTE3a IS

KU3HH Ha 3emute. Biusinue ycnosuit cpejibl Ha (JOTOCHHTE3 U CIIOCOOBI MTOBBIIIECHHUS €rO MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UPYIoIie OakTepun. 3HaueHue XEMOCHHTE3a JUlsl )KU3HU Ha 3emIie.

DHepreTu4eckuii 0OMeH B KieTke. Paciuenienue BemecTs, BbIJICJICHUE U aKKYMYJIMPOBAHUE SHEPTHM B KJIETKE. DTalbl SHEPreTHYECKOro 0OMEeHa.
I'nukonu3. Bpokenwe u ero Buabl. KuciaopomHoe OKMCICHHE, WIH KIeTOuHOE apixanue. OxuciutensHoe ¢ochopunnpoBanne. IPHEeKTHBHOCTH
SHEPreTHYecKoro oOMeHa.

Peakinn matpuunoro cunresa. I'enerndeckas undopmarms u JJHK. Peanusanus resetndeckoil nHbOpMAMU B KIETKe. ['eHeTHICCKHIT KOX U €ro
cBoiictBa. Tpanckpuniust — matpuunblii cunre3 PHK. Tpancnsuus — 6uocunres Genka. Dransl Tpanciasuuu. KoaupoBanue aMmuHOKUCIOT. Ponb pudocom B
6uocuHTese Oenka.

Hexunerounsie popmbl sxu3HK — BUpYChl. Vicropus otkpeitis Bupycos (/1. M. MBanoBckuii). OCOOEHHOCTH CTPOEHUS U KM3HEHHOTO IIMKJIa BUPYCOB.
Bakreprodaru. bone3nu pacrenuii, )HUBOTHBIX U 4YeIOBEKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHonmeduuura denoBeka (BUY) — Bo3byaurens CI1IM/a.
OOpatHast TpaHCKPHIILHS, peBepTasa i uHTerpasa. [IpoduiakTuka pacnpocTpaHeHHUs BUPYCHBIX 3a00IeBaHHMI.

JleMoHcTpanuu:

Hoprpersr: H. K. Kosbuios, 1. . MBanosckwuii, K. A. Tumupszes.

TaGuuubtl u cxembl: «Tursl mutanus», «Merabonnuszm», « MUTOXOHIPUS», «DHEpreTuYecKuii 00Men», «Xiopormiact», «Porocunresy, «CtpoeHue
JTHK», «Ctpoenne n ¢yHKuHOHHpOBaHHE reHa», «Cuurte3 Oenka», «[eHernmueckuit kom», «Bupyce», «bakreprodarm», «CTpoeHne U KU3HCHHBIH ITHKIT
Bupyca CI11/la, 6akreprodaray, «Permukarms JJHK».

Ob6opynoBanue: Mojenu-anmnkanuu «Y asoenue JJHK u rpanckpumnims», «bruocunres oenka», « CTpoeHue KIeTkn», Mojielb ctpyktypbl JTHK.

Tema S. Pa3mHokeHne 1 HHAMBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Knerouynslii 1MKJI, WM SKW3HEHHbIH 1wk kietku. VHrepdasa m muros. Ilpoueccsl, mpotekarome B uHTep(aze. Permmkanus — peaxius



matpuyHoro cunresa JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH Ha0Op — KapuoTHrl. J{MIUIOWIHBIN M TaluIOWHBI XPOMOCOMHBIE HaOOpPbL. XPOMATHIbIL.
Iluronoruyeckue OCHOBBI Pa3MHOKEHUS U HHAUBHUIYAIbHOIO Pa3BUTHs OPraHU3MOB.

Jenenne xinetku — Muto3. Ctaguu Muto3a. [Iponeccsl, IpoucXoasIue Ha Pa3HbIX CTaUAX MUTO3a. buonorudeckuii cMbIca MUTO3a.

ITporpammupyemas rudens KIeTKH — aonTo3.

DopMbl  pa3MHOXKEHHSI OPraHM3MOB: Oecroigoe M monoBoe. Buasl 0Oecronoro pasMHOKEHHs: [EleHHEe HaJBOE, IOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHKe, BEreTaTUBHOE pasMHOXkKeHue. VICKycCTBeHHOE KIIOHUPOBAaHHE OPTaHU3MOB, €r0 3HAUSHHE JULS CeIEKIIMH.

ITonoBoe pazMHOKEHHUE, €r0 OTIANYHS OT OECIONOro.

Metiio3. Craauu meiiosa. [Iporeccsl, mporcxosiiye Ha crajusx Meiosa. [lopeaenne xpomocoM B Meiiose. Kpoccunrosep. buonorunueckuit

CMBICII U 3HaYeHHE MeHo3a.

I'ameTorenes — mpouecc 00pa30BaHHUs IOJNOBBIX KIETOK Y JKUBOTHBIX. [lonOBbIE sKele3pl: CEMEHHUKM U sudyHMKU. OOpa3zoBaHHe U pPa3BUTHE
MOJIOBBIX KJIETOK — TraMeT (CHepMaTo30ujl, SHIEKIeTKa) — cHepMaToreHes u oBoreHe3d. OCOOCHHOCTHM CTPOEHMs SHMLEKJIETOK U CHEepMAaTO30UJI0B.
Omnonorsopenue. [laprenorenes.

WupuBuyanbHoe pasBuThe (OHTOreHe3). DMOpHOHAIbHOE pa3BuUTHE (dMOpUOreHes). Drarbl 3MOPHOHAIBHOTO PA3BUTUSL Yy MMO3BOHOYHBIX
JKMBOTHBIX: JIpoOJeHMe, TacTpynsauus, opraHoreHes. IlocTomOpuoHansHOe pasBuTHe. Tumbel NOCTIMOPHOHATIBLHOTO Pa3sBUTHS: IPSMOE, HEIpsMOe
(;muuHOYHOE). BinsiHue cpesibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC YPOICTBA.

Poct u pa3BuTne pactenuil. OHTOreHe3 IIBETKOBOI'O PACTEHHsA: CTPOCHHE CEMEHH, CTANH Pa3BUTHL.

JleMoHcTpanuu:

Tabaunpt u cxempl: «PopMBI pa3MHOXKEHUS OPraHU3MOBY, «J[BOiHOE OIIONOTBOPEHHE Y IIBETKOBBIX pacTeHHil», «BerertatuBHoe

pa3sMHOXEHHUE pacTeHuit», «Jlenenne kinerku Oaxrepuit», «CTpoeHHE NOJNOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIIETOYHBIH LUK,
«Perumkanus [ITHK», «Muros», «Meios», «lIpsmoe u Hempsmoe pas3BuTHe», «l'aMeTOreHe3 y MIICKONHUTAIOIIMX M uesoBeka», «OCHOBHBIC CTAIUU
OHTOT€HE3a».

O06opyI0BaHKe: MUKPOCKOII, MUKporpenaparsl «CepMaTo30u bl MISKOIHUTAIOIEro», «SiflekaeTka Miekonuraoomeroy, «Kaprnokunes B KIeTKax
KOpeIIKa JTyKa», MarHUTHAs MOJie/Ib-arnKanus «J/lenenue kinetku», mojens JJHK, Mozens MeTadazHoi XpOMOCOMBI.

JlabopaTopHbie H NPaKTHYeCKHe PadoThI:

Jlabopatopnast paborta Ne 3. «HabrojeHue MUTO3a B KJI€TKaX KOHYMKA KOPEIIKa JIyKa HAa TOTOBBIX MUKPOIIpErapaTax.

JlabopatopHast paborta Ne 4. «3yueHune CTpOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTax».

Tema 6. HacijieIcTBeHHOCTb H H3MEHYHBOCTh OPIaHM3MOB.

Ipenmer u 3aga4n reHeTHKH. McTopust pa3BUTHs reHeTHKU. Poitb 1IMTOIOTMM 1 SMOPHOJIOTHY B CTAHOBJICHUM TeHEeTHKU. BKiag poccuiickux u

3apyOeKHBIX YYEHBIX B pa3BUTHE IE€HETHKH. MeToabl TIeHeTHKH (TMOPHUAOIOTHYECKUi, HIUTOreHeTUUECKHUid, MOJIEKYyISIPHO-TeHETHYECKNUil).
OcCHOBHBIE T€HEeTUUECKHE MOHATHA. ['eHeTHuecKas CUMBOJINKA, HCIIONB3YeMasl B CXeMaxX CKpPEHIUBaHUI.

3aKOHOMEPHOCTH HACJICIOBAaHMSI TIPU3HAKOB, ycCTaHOBIeHHblEe ['. MengeneM. MoOHOrnOpuaHOE CKpeluBaHHE. 3aKOH €IMHO00pasusi rudpuioB
nepBoro noxoseHus. IlpaBuno romMuHUpoBaHus. 3aKOH paclieIeHHs IPU3HAKOB. I'unoTesa uncToTsl raMert. IlogHoe U HEMONHOE JOMHHHPOBAHUE.

JuruGpuaHoe ckpemuyBaHue. 3aKOH HE3aBHCHMOIO HACJIENOBAaHUS INPU3HAKOB. llUTOreHeTHYecKHe OCHOBBI JUIMOPHIHOIO CKPEHIMBAHMS.
Amnanusupyioliee ckpenuBanue. Mcnonb3oBaHue aHATH3UPYIONIEr0 CKPEIIUBAHKS ISl OIPEIEICHHUs] TeHOTHIIA 0COOH.

CuerniieHHOe HacienoBaHue npusHakoB. Padora T. Moprana 1o crerieHHOMY HaclleI0BaHHIO TeHOB. HapyllieHue ClierieHus reHOB B

pe3yabTaTe KpOCCUHIOBEpA.

XpoMOCcoMHasl TeOpHUsl HACJIEICTBEHHOCTH. I eHeTHYecKkne KapThl.

I'enetuka mnoma. XpoMocoMHOe ompeJeneHHe mmona. AyTOCOMBI M HOJIOBBIE XPOMOCOMBL I'OMOramMeTHble M TIeTeporaMeTHbIe OpPTaHU3MBI.
HacnenoBanue npu3HaKkoB, CHEIUICHHBIX C IOJIOM.

M3mMeHunBOCT. BHbl M3MEHUHBOCTH: HEHAC/IEICTBEHHAs U HaclecTBeHHas. Poib cpesbl B HEHACTIEACTBEHHOH M3MEHUHBOCTH. XapaKTepHCTUKA
MOH(BHUKALMOHHON H3MEHYNBOCTH. BapuannoHHslil psij v BaprannonHas kpuBas. Hopma peakunu npusHaka. KoamuecTBeHHbIC 1 KaYECTBEHHbIC MPH3HAKH U
X HOpMa peakiyu. CBoHCTBAa MOU(PUKAIIMOHHOM H3MEHUMBOCTH.

HacnencrBeHnast, Wiy reHOTUIINYECKasl, H3MEHYUBOCTh. KoMOuHaTHBHAS M3MeHUNBOCTL. Meiio3 U 1010BOH IpoIiece — OCHOBA

KOMOMHATUBHOH U3MEHYMBOCTH. MyTannoHHas u3MeHunBOCTh. Kinaccuduxarus MyTaluii: reHHbIe, XpOMOCOMHBIE, FeHOMHbIE. YacToTa U MpHYMHbL
MyTaiuii. MyTtareHHbie GpakTopbl. 3aKOH rOMOJOTHYECKHX PSIOB B HACIEACTBEHHOM m3menunBocTr H. U. BaBuiosa.

BHesinepHas HacIeICTBEHHOCTh U H3MEHYHUBOCTb.

I'eneruxa yenoseka. Kapuorun yenosexa. OCHOBHbIE METO/IbI TEHETHKH YEJIOBEKA: FeHEaJOrnUeCKUi, OJIM3HEIOBbIH, IINTOreHETUYECKUH,

6MOXUMUYECKHIA, MONEKyIIpHO-TeHeTHYecKuil. COBpeMeHHOe OIpe/IeieHHe TeHOTHIIA: TIOJHOT€HOMHOE CEKBEHHPOBAHKE, TeHOTHIIMPOBAHUE, B TOM
yucsie ¢ nomoupio [11[P-anannza. HacnencrBennbie 3a0o0ieBaHMs 4elIOBEKa: I'eHHbIe OOse3HHM, OOJIE3HM C HACJIEJACTBEHHOH NPeapacrioioKeHHOCTBIO,
XxpoMocomHbIe 6oste3tn. ComaTndeckue i reHepaTiuBHbIe MyTaiui. CTBOIOBbIE KICTKH. [IpUHIMIIET 30pOBOr0O 00pasa KU3HH, MArHOCTUKH, NPO(HIAKTHKH 1

JICUEHHsI TEHETHYeCKuX Oosie3Hei. MennuKo-reHeTuyeckoe KOHCYJIbTHPOBAHHUEC. 3Ha4yeHne MEJIMIIMHCKON T'€HETUKH B NPEeaOTBPALICHUA W JICHCHUH



TeHETHYECKUX 3a00JIeBaHUI ueIoBeKa.

JleMoHcTpanuu:

Hoprpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabaunpl 1 cxembl: «MOHOTHOPHIHOE CKPEIIUBAHUE M €r0 IIUTOTeHETHYECKash OCHOBA», «3aKOH PACIIEIUICHUs M €ro IIUTOreHEeTHYeCKasi OCHOBaY,
«3aKO0H YHUCTOTHI raMeT», «JlurudpuaHoe ckpemusanuey, «LluTomornueckue 0CHOBBI IUTHOPHIHOTO CKpelUBaHusD), «Meiio3y, «B3auMoielicTBIE aaaenbHbIX
reHoB», «['eHeTHueckue KapThl pacTeHMil, >KUBOTHBIX U 4YejoBeKa», «l'eHeTHKa Iona», «3aKOHOMEPHOCTH HACIEeJOBAHMS, CIIEIICHHOIO C II0JOMY,
«Kapunoturisl yesoBeka U KUBOTHBIX», «Bupl n3meHunBocTn», «MoaudukannonHas n3MeH4nBoCcThY, «HacienoBanue pesyc-aktopa», «I'eHeTHKa IpyIi
KpoBW», « MyTallMOHHAs H3MEHUHBOCTbY.

O06opyaoBaHye: MojieIu-anmuKauy - «MoHoruOpuaHoe ckpemuBaHue», «Hemonanoe pomuHHpoBaHHE», «/lUrnOpuIHOE CKpELIMBAHHEY,
«Ilepekpéct XpOMOCOM», MUKPOCKOIT X MHKpoTpenapar «JIpozoduay (Hopma, MyTanuu GpopMbl KPBUIGEB U OKPACKH Tena), repbapuii «I"'opox MOCEeBHON».

JlabopaTopHbie H NPaKTHYeCKHe PadoThI:

JlabopatopHass padora No5. «l3yueHue pe3ynbTaroB MOHOTMOPMIHOTO W JUTHOPUAHOIO CKpEUMBAaHMS Yy JpO30(GMIbI HAa TOTOBBIX
MUKpOIIpenapaTax».

Jlabopatopnast paborta Ne 6. «3yuenne MoAU(PUKAMOHHONW U3MEHYMBOCTH, TIOCTPOSHUE BAPUALIMOHHOTO PSAla M BAPUALMOHHON KPUBOM».

JlabopaTopHast paboTa Ne 7. «AHaIU3 MyTaluil y 1po30(huiIbl Ha TOTOBBIX MUKPOIPENapaTaxy.

IpakTuyeckas padora Ne 2. «CocTaBieHle 1 aHAIN3 POJOCIOBHBIX YEJIOBEKay.

Tema 7. Cesnekuusi opranu3mMon. OCHOBbI 0HOTEXHOJIOTHH.

Cenexiys Kak HayKa H IIpolecc. 3apoJIeHHe CelIeKIMu U goMecTukanus. Yuyenue H. V. BaBuioBa o LeHTpax NPOUCXOXKAEHUS U MHOTO0Opa3ust
KyJIbTYPHBIX pacTeHHH. LleHTpBI IPOUCXOKICHHS JOMAIIHUX KMBOTHBIX. COPT, OPO/IA, IITaMM.

CoBpeMeHHbIE METO/IbI CeIEeKIMU. MacCOBBII U MHAMBH/YaJIbHbIA OTOOPBI B CEJIEKI[MN PACTEHUH U ®KHUBOTHBIX. OlIEHKA SKCTEphepa.

banskopoacTBeHHOe ckpemmBanue — nHOpUAuHT. Uncras nunusd. CKpeluBaHue YUCThIX IuHUH. ['eTeposuc, nnu rubpuanas cuina. HeponcreeHnoe
ckpemuBaHue — ayTOpuauHr. OtnanéHnas rubpuansanus u e€ ycrexu. McKyccTBeHHBIH MyTareHes M HOJIy4eHUE IOIMIUIOMIOB. JIOCTIKEHMS CeIeKIHH
PACTEHUi, KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buoTexHomorust kak oTpacib Hpou3BojcTBAa. ['eHHas uHKeHepus. Otambl cos3faHust pekomMOuHanTHOH JIHK 1 TpaHCreHHBIX OpPraHH3MOB.
Knerounas umkenepus. Kierounsle KyabsTypsl. MUKpPOKIIOHANIBHOE pa3MHOXKeHUE pacTeHuil. KIoHHpoBaHNEe BHICOKONPOIYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHM3MOB. DKOJIOTHYECKHE U THYecKHe mpodiaemsl. 'MO — renetndecku MOAHMHUINPOBAHHBIC OPraHU3MBbI.

JleMoHCTpanum:

Hoprpersr: H. Y. Basuinos, U. B. Muuypus, I'. JI. Kaprieuenko, M. ®@. NBaHoB.

Tabaunpl U cxembl: KapTa «l[eHTpBI MPOUCXOXKIECHHS M MHOrooOpasusi KyJIbTYpHBIX pacTeHui», «llopoapl momamHHX >KHBOTHBIX», «Copra
KYJIBTYPHBIX pacTeHuit», «Otaanénunas rudpumusanus», «Padorsl akagemuka M. @. MBanoBay, «Ilomumiaonaus», «O0bekTs OMoTeXHONOrMNY, «KileTtouHble
KyJIbTYpPBl U KIIOHUPOBaHHUE», «KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O060opya0BaHKe: MyJSDKH IUIOI0B M KOPHEIUIOAOB AUKHX (GOPM H KYJIBTYPHBIX COPTOB pacTeHuid, repbapuii « CelbCKOX03sHCTBEHHBIC PACTCHHS.

JlabopaTopHbie H NPaKTHYeCKHe PadoThI:

Dkckypenst «OCHOBHBIE METOABI M JIOCTI)KCHHS CEJICKIMM PACTCHMI M OKMBOTHBIX (Ha CENCKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epmy,

COPTOUCIIBITATENBHBIN YYaCTOK, B TEIIMYHOE X035HCTBO, 7a00PATOPHIO arpOyHHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOHOHHASI OHOJIOTHSI.

IpeanocbuIK BO3HUKHOBEHUSI 3BOJIOLMOHHON TEOPUH. DBONIONMOHHAA TeopHs M e€ MecTo B OHoioruu. BiusHue 5BOIIONMOHHON TeopHu Ha
pa3BUTHE OMOJOTHHU U JPYTUX HAYK.

CBujieTenbCTBa HBOIONHY. [laneoHTOIOrHueCKHe: OCIe0BATeILHOCTD MOSBIICHHS BUIOB B [IaJI€OHTOIOIMYECKON JIETONUCH, TIePEX0IHbIe

(dhopmel. buoreorpadpuueckue: cxoacTBo 1 paznuuue payH u Grop MaTEpUKOB U OCTPOBOB.

OMOpHOIOTHYECKHEe: CXOACTBA M Ppasiuyus SMOPHUOHOB pPa3HbIX BHJOB I03BOHOUHBIX. CpaBHHUTENbHO-aHATOMMYECKHE: T'OMOJIOTUYHEIE,
aHAJIOTUYHbIE, Py IHMMEHTapHbIe OPraHbl, aTaBU3Mbl. MoeKyISIpHO-0MOXUMUYECKHE: CXOICTBO MEXaHU3MOB HACIEICTBEHHOCTH U OCHOBHBIX METa0O0JINYECKHX
MyTeH y BCeX OPraHu3MOB.

DposmonnonHas treopus Y. Jlapsuna. I1penochiki BOSHUKHOBEHUS JapBUHU3MA. J[BIOKYIIIHE CHITbI SBOJIOLMH BHJIOB 110 JlapBUHY

(M30BITOUHOE PA3MHOKEHUE IIPU OTPAHMYEHHOCTH PECYPCOB, HEONpe IelIiEHHas H3MEHUMBOCTh, O0pH0a 3a CyIIECTBOBAHNE, ECTECTBEHHbIH 0TOOD).

Cunrernveckas Teopus sBooninu (CTD) n e€ 0OCHOBHBIE MOJIOXKEHHUSI.



Mukxkpossosmonus. [Tomymaims Kak eAMHULA BUIA U YBOTIOIMH.

JIBukyye cuibl ((hakTopsl) 3BOMIONMH BHIOB B NpHpoje. MyTallMOHHbIN IpoIiecc 1 KOMOMHATUBHAS M3MEHUUBOCTD. [1omyIAIoHHbIe BOIHBI U
npeiid renos. M3omsnus 1 Murpanusi.

EcrecrBennblit 0T00p — Hanpassomuii hakTop 3Bo0LUH. DOPMBI €CTECTBEHHOTO 0TOOPA.

ITpucriocobIeHHOCTh OPraHU3MOB KaK Pe3ysbTaT 3BOJIONUK. [IpiMeps! mpucrnocobiaeHuit y opranu3mMoB. ApoMopdo3bl U HH0aIAN TALNH.

Bun u Bunoodpaszosanue. Kpurepun Buga. OcHoBHbIE (GOpMbI BUI000pa30BaHus: Teorpaduueckoe, 3K0JI0rn4ecKoe.

Maxkpossosonus. PopMsl dBoNONUK: (puIeTHYeCKas!, AUBEPreHTHas!, KOHBEPIreHTHas, napaiienbHas. HeoOpaTHMOCTh 9BOIIOLHH.

ITpouncxoxaeHne OT HecHeMaTH3UPOBAHHbIX IpeaKoB. [Iporpeccupyromast crennanu3anys. AJanTUBHAS paJHalus.

JleMoHcTpanuu:

Hoprpersr: K. JIunnen, XK. b. Jlamapk, YU. apsusn, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, . Mrosutep, A. H. Ceseprios.

TaGuuiibl 1 cxembl: «Pa3BuTHEe OpraHN4ecKoro Mupa Ha 3emiiey, «3apo/IbIin M03BOHOUHBIX JKMBOTHBIX)», «ApXEonTepuKc», «Popmbl 60O

3a cymiectBoBaHuey, «EctecTBeHHBIH 0TOOP», «MHOroodpasue coproB pacteHuid», «MHorooOpasue Mopoja KHUBOTHBIX», «llomynsumu,
«MyTalunOHHAsE H3MEHYNBOCTBY, «ApomMopdossi», «Manoanantauun», «O0mas aereHepanus, «/IBiKyiiue cuibl 3Bomolum», «Kapra-cxema mapuipyrta
nyremectBus Y. Jlapsuna», «bopnba 3a cymecrBoBanue», «IIpucrnocobneHHOCT opraHu3MoBy, «l'eorpaduueckoe BHI000pa30BaHUE», «DKOJIOTHYECKOE
BHI000pa30BaHUEY.

O0opyI0BaHKe: KONIEKIMS HACEKOMBIX C DasIMYHBIMU TUIAMU OKPackd, Habop IIOMOB M ceMsH, Koiulekuus «IIpuMepnsl 3aImuTHBIX
MIPUCIOCOOIEHHH Y )KUBOTHBIX», MOJIeIb « OCHOBHBIE HAIIPABICHHS YBOIIOLUWY, 00bEMHAs Mozielb «CTPOeHHE FOJIOBHOIO MO3Ta O3BOHOYHBIX).

Buoreorpaduueckas kapta Mupa, KouteKust «PopMbl COXpaHHOCTH HCKOMAEMBIX JKHBOTHBIX M pacTeHHI», MoAeib anminkarms «Ilepekpéct

XpOMOCOM», BIaXHbIe Ipemapatsl «Pa3BuTHe HacekoMoroy», «PasBuTue IATYIIKH», MHKponpenapar «Jlpozoduna» (Hopma, MyTanuu (HOpMbI
KPBUIBEB U OKPACKH TEJa).

JlabopaTopHbie H NPaKTHYeCKHEe PadoThI:

Jlabopatoprast pabota Ne 1. «CpaBHEHHE BHAOB IO MOP(OIOTHIECKOMY KPUTEPHION.

JlabGopatopnast paborta Ne 2. «Onrcanue npucrnoco0JIeHHOCTH OpPraHu3Ma U €€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe H Pa3BHTHE KH3HH Ha 3emuie.

JloHayuHble IIPEACTaBICHHS O 3apOXKIECHUH KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS XKU3HU Ha 3eMile: abuoreHes U naHcrepMust. XuMuueckas
9BoIONHUs. AOHOTEHHBIH CHHTE3 OPraHMYECKUX BEIECTB M3 HEOPTaHHYECKHX. DKCIIEPHMEHTAIbHOE MOATBEPKICHHE XHMHYECKOH sBomonuy. HavanpHble
sTarnbl Ouosnornyeckoi spomonuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE NPOTOKIETKH. [lepBble KIETKH M HX
sBoutonus. PopMUpOBaHHE OCHOBHBIX I'PYIIII JKMBBIX OPraHU3MOB.

PazButne sxu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxeii. Apxeiickas u nporeposoiickas spbl. [laneosoiickas 3pa u e€ nepuobl: KeMOpUHCKUH,
OPJIOBUKCKHM, CUITYpUHCKUH, 1€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUIL.

Me3so3olickas 3pa 1 €€ nepHoJibl: TPUACOBbIH, FOPCKUI, METOBOM.

Kaitno3olickas 3pa 1 e€ nepuo/ipl: ajJeoreHOBbIH, HEOr€HOBBIH, AHTPOTIOT€HOBBII.

XapakTepucTUKa KIMMara M TeoJOrMYecKuX mpoueccoB. OCHOBHBIC 3Tallbl 9BOJIOLMM PACTHTEIBHOIO M JKUBOTHOrO MHpa. ApoMopdossl y
pacTeHuil 1 kMBOTHBIX. [TosiBIIeHME, pacIBET H BHIMUPAHHE IPYIII KUBBIX OPTaHH3MOB.

Cucrema OpraHM4ecKoro MUpa Kak oTpaskeHHe 9BOoJIoLUH. OCHOBHBIE CHCTEMAaTHUECKHE IPYIIIIBI OPraHH3MOB.

OBosonus yenoBeka. AHTPONOJIOrHs Kak HayKa. PasBuTHe NpecTaBIeHui O IPOUCXOKICHHH YenoBeka. MeTo bl H3yueHHs aHTPOIIOreHe3a.

Cxo/icTBa 1 pa3anyys ueIoBeKa U KUBOTHBIX. CHCTeMaTHUeCKOe MOJI0KEHUE UeTIOBeKa.

JBwxkyue cuibl  (akrtopsl) aHTpororenesa. HacieacTBeHHas HW3MEHYHMBOCTH W CCTECTBEHHBIH 0TOOp. OOIIecTBEHHBIH 00pa3 IKU3HH,
M3rOTOBJICHHE OPYAUH TPy/a, MBIIUICHHE, PEUb.

OcHOBHBIE CTaIUM M BETBU JBOJIIOLIUM UeTIOBEKa: aBCTPaIonuTeky, Yenosek ymenslid, Yenosek mpsamoxosamuii, YenoBek HeaHAePTAIbCKU,

YenoBek pasymHbIH. Haxonkn HCKOIaeMbIX OCTaTKOB, BpeMs CYIECTBOBAHUS, 00JaCTh PAaCIpPOCTPaHEHUs, 00bEM T'OJOBHOIO MO3ra, 00pa3 >KH3HH,
opy .

Yenoseueckue packl. OCHOBHbIE OOJIBIIME pachkl: €BpPOINECOMHAs (€Bpasuiickas), Herpo-aBCcTpasioujiHas (SKBATOpHAIbHAs), MOHIOJOMJHAS
(a3marcko-aMepuKaHckas). UYepThl IPUCIIOCOONIEHHOCTH IIPEACTaBUTENEH YelIOBEUECKHX pac K yCIOBUSM CyllecTBOBaHMs. ETMHCTBO udeslOBEYECKHX pac.
Kpuruka pacuszma.

JleMoHcTpanuu:

Hoprpersr: ®. Penu, JI. [Tactep, A. U. Onapun, C. Musnep, I'. FOpu, Y. [lapsun.

Tabaunpl u cxembl: «BozHukHOBeHHe ConHEYHOH cucTeMbl», «Pa3BuTHEe OpraHuyeckoro Mupay, «PacturensHas kiaeTkay, «KuBoTHas

kaetkay, «IIpokapuornyeckas kierka», «CoBpeMeHHas CHCTeMa OPraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUUECKHX YepPT CTPOCHHs 4YeIoBeKa U
4eJ10BeK00OpasHbIX 00e3bsiH», «OCHOBHbIE MECTa MAaJCOHTOJIOTMYECKUX HAXOJOK IPEJKOB COBPEMEHHOro 4yenoBekay, «J/lpeBHeiimue momm», «/peBHue

moany, «IlepBbie coBpeMeHHbIE TI0aN», «HeroBeueckue pacshy.



Ob6opynoBanue: mysspku  «IIporcxosxkiaeHne yenoBeka» (OIOCThI aBCTPAIONHUTEKA, IMUTEKAHTPOIA, HEaHJAEPTalblia, KPOMAHbOHIA), CIENKH WK
M300paKEHNS] KAMEHHBIX OPYJIMii IEPBOOBITHOrO YesioBeKa (KaMHHU-4OMIepbl, pyOuia, ckpediia), reOXpOHOJIOrnuecKas Tabanna, KomieKuus «Popmbl

COXPAHHOCTH MCKOMAEMbIX )KMBOTHBIX M PACTCHHID).

JlaGopaTopHble M NPAKTHYECKHe PaboThbI:

IpakTuyeckas padora Ne 1. «M3ydyeHune UCKOIIaEMBbIX OCTATKOB PACTEHUH U dKMBOTHBIX B KOJUICKIIMSX).

DKCKypeust « DBOJIOLHS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIH MM KPAeBEAYECKUI My3eii).

Tema 3. OpranusmMbl H OKpy:Kalomas cpeza.

Dkojorus Kak Hayka. 3aJayd ¥ pasfensl dKOJOTHMH. MeTozbl 3KOJOTHYECKHX MCCIIeOBAaHHN. DKOJIOTHYECKOe MHPOBO33PEHHE COBPEMEHHOIO
YeJIoBeKa.

Cpeipl 00MTaHHs OPraHU3MOB: BOJHASI, HA3EMHO-BO3/LyIIIHAS, TIOYBEHHAs, BHYTPUOPraHU3MEHHAs.

Dkosoruyeckue dakropsl. Kimaccudukarms skogorndeckux Gakropos: aOHOTHUECKHE, OHOTHYECKHE M aHTPOIOreHHbIC. J[eliCTBIE IKOIOTHYECKHX
(haKTOPOB HA OPraHU3MBI.

Abuornueckue (akToOpbl: CBET, TEMIEpaTypa, BIaxHocTb. Poronepuousm. I1prcnocodaeHust OpraHu3MoB K ASHCTBUIO a0MOTHYECKUX (haKTOPOB.
Buonornueckue puT™sal.

Buotnueckue haktopsl. Buasl OHOTHYECKHX B3aMMOICHCTBHIA: KOHKYPEHIIHSI, XUIIHUYECTBO, cuMOKO03 U ero ¢opmbl. [lapasutusm, Koomeparms,
MyTyannu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIn3M. 3HaYeHHe OMOTHYECKMX B3aMMOACHCTBUIN Ui CYIIECTBOBAHMS
OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJ0rHYeCKHe XapaKTePUCTUKU MOy iy, OCHOBHBIE OKA3aTeIH HOIYJIALMHI: YUCIEHHOCTD, IIIOTHOCTb, POJKIaEMOCTh, CMEPTHOCTb,

MPUPOCT, MUTpanus. JJuHaAMMKa YUCIEHHOCTH HOIYJIALMH U €€ PeryJisaius.

JleMoHcTpanuu:

Hoprpersr: A. I'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabaurpt u cxembl: kapTa «IIpupoausie 30ub1 3eminy», «Cpenbl 0OUTaHUsS OpraHu3MoBy, «DoTtonepuoausmy», «llomyaaumy»,

«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJIALNK HHPY30pUH-Tyhenbkny», «Iluiessie nermm.

JlabopaTopHbie H NPaKTHYeCKHe PadoThI:

Jlabopatopnast pabota Ne 3. «Mopdosornueckne 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUSD).

Jlabopatophast paborta Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJICYCa».

Ipaktuyeckas padora Ne 2. «IToacyéT mIOTHOCTH MOMYJIALMNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa H 3K0JOrHYeCKHE CHCTEMBbI.

Coo0111ecTBO Oprann3MoB — 6noreHo3. CTpyKTypbl OMOLIEHO3a: BU/I0BAs, IPOCTPAHCTBEHHAS, Tpoduueckas (nuiiesas). Bujipl-10MUHAHTBI.

CBs131 B GHOIIEHO3E.

DKosorudeckue cucTeMs! (3kocuctemsl). [ousTne 06 skocucreme u OuoreoreHose. MyHKIMOHATBHBIC KOMIIOHEHTBI SKOCHCTEMBI: TIPOYICHTHI,
KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BelecTB U MOTOK 3Heprum B sKkocucreme. Tpoduyeckue (MHIIEBbIC) ypOBHN SKOCHCTEMbI. IInIeBbIe el U CeTH.
OCHOBHBIC TIOKa3aTeNIM SKOCHCTEMBI: OHOMAacca, MPOAYKIMS. DKOJIOTHMYECKHE MUPaMMABI HPOIYKIMH, YHMCICHHOCTH, Onomacchl. CBOMCTBAa 3KOCHCTEM:
YCTONYMBOCTb, CAMOpETyJisiys, passutue. CyKieccus.

IpuposHbIe S5KOCUCTEMbL. DKOCHCTEMBI 03EP U PeK. DKOCHCTEMa XBOMHOTO MM HIHPOKOIUCTBEHHOTO Jieca.

AHTPOIIOreHHBIE  HKOCHCTEMBI. ATPO3KOCHUCTEMbI.  YpOOIKOCHCTEMBI. buonoruueckoe ¥ XO3SMCTBEHHOE 3HAYEHUE arpo’IKOCUCTEM U
ypOo3KocucTeM.

Buopasznoobpaszue kak (akrop ycroiunboctu 3kocucreM. CoxpaHeHne GMOJI0rn4ecKoro pazHoodpasus Ha 3emie.

Vuenne B. W. Bepranckoro o 6uoctepe. ['panniipl, coctas u crpykrypa 6uocdepst. JKupoe BemecTBo U ero pynkuun. OcoO0eHHOCTH

KpyroBopoTs! BeecTs 1 OMOreOXMMHUYECKHUE LIUKIIBI 3JIEMEHTOB (YIIepoja, a30Ta). 30HaIbHOCTb Ouochepbl. OCHOBHbIE OMOMBI CYIIH.

YenoBeuecTBo B Orochepe 3emimn. AHTPOIIOTeHHbIC H3MEHEHHUsI B Orocdepe. [ 106anbHble IKOTOTHYECKHE MPOOIEMBL.

CocymecTBoBaHue NPUPOABl U yenoBeuecTBa. CoxpaHeHHe OHMOpa3sHOOOpas3usl Kak OCHOBA YCTOHUMBOCTH Onocdepbl. OcHOBa palMOHAIBLHOIO
yIpaBIeHHs IPUPOAHBIMHI PECypcaMy U UX UCIONb30BaHKe. JIOCTIKEHHs OMOTOTHU U OXpaHa IPUPOIBL.

JleMoHcTpanuu:

Hoprpersr: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepuanckuii.

TaGuuubt u_cxemsl: «[Iumessie nenu», «buonenos: cocraB u crpykrypa», «Ilpupoaubsie coobuiectBa», «llenn nurtanus», «OKoiorudyeckas
nupamuaa», «buochepa m genmosek», «IKOCHCTEMA MIMPOKOIUCTBEHHOrO jieca», «IKOCHCTEMA XBOMHOro jeca», «buoneHo3 BomoéMa», «ATpOLEHO3,

«IIpuMepHBIE aHTPONOTEHHBIC BO3ACHCTBHA Ha HPUPOLY», «BaxkHeilne MCTOUHMKH 3arpsi3HEHHs BO31yXa M IPYHTOBBIX Boay, «IlouBa — BakHeiimas



cocrapisionas ouocdeps», «PDaktopsl Aerpaganun mous», «llapHukoBbii d¢dexTy, «DaKTopbl PagHOaKTHBHOTO 3arpssHeHus Ouocdepb», «Obmmas
cTpyKTYpa duochepbi», «Pacnpocrpanenue xusnu B 6uochepe», «O30H0BbII 3kpaH Orocheprr», «Kpyrosopor yriaeposa B Ouochepe», «KpyroBopot azora B
TIPHPOJE».

O6opyioBanue: Mojienb-anmnkanus « Tunnunsie 6HOLEHO3bI», Tepbapuil «PacTuTenbHbIe coobliecTBay, Kouiekinn «buoneHos», «Bpeautenu
BKHEHIINX CETbCKOXO3SHCTBEHHBIX KyJIbTYP», repOapuu i KOJUICKIMH PACTCHUH 1 )KMBOTHBIX, IPUHAJIC/KAIIME K PA3HBIM SKOJIOTHYECKHM IPYIIIaM OHOIO
Buaa, Kpacnas kuura Poccuiickoii denepannu, n300paxxeHus OXpaHsAeMbIX BUIOB PACTCHUH U )KUBOTHBIX.

TIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHU S ITPOT'PAMMBI 110 BUOJIOT'MNU HA BA3OBOM YPOBHE CPEJTHEI'O OBIIEI'O

OBPA3OBAHU

Corsacio ®I'OC COO, ycranaBiuBarTCs TPeOOBAHUS K Pe3ybTaTaM OCBOCHHs 00yHaroLMMUCS IPOrPaMM CPEIHEro oOIIero oOpa3oBaHMs: JMYHOCTHBIM,
METAIPEIMETHBIM H TTPEIMETHBIM.

JIMYHOCTHBLIE PE3YJIbTATbI

B cTpyKType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS IpeaMeTa «bBuosorus» BbIEICHBI CIELYIONINE COCTaBISIOINE: OCO3HAHHE 00YUaIOIUMUCS POCCHHCKOIT
IPAXKIAHCKOI MACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICNICHUIO, HAIMYHE MOTHBAI[MM K OOYYCHHIO OHOJIOrUH,
1LIeJICHAIPABICHHOE PA3BUTHE BHYTPCHHHX YOEK/ICHMiI JMYHOCTH HAa OCHOBE KIIFOYEBBIX L[EHHOCTEH M MCTOPHYECKHX TPaJMIHUH Pa3sBUTHS OHOIOrMYECKOro
3HAHMS, TOTOBHOCTb M CIIOCOOHOCTH 00YYAIOIIMXCs PyKOBOJICTBOBATBCS B CBOCH ACATEIBHOCTH HEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TIPUCYIIMMU CHCTEME
OUOIOrYecKOro 00pa30BaHNUsL, HAHYNE KOJIOTHYECKOT0 IPAaBOCO3HAHMS, CIIOCOOHOCTH CTABUTD LIEIN U CTPOHTD KU3HCHHBIC TIJTAHBI.

JINYHOCTHBIEC PE3yJIbTAaThl OCBOCHUS MpeaMeTa «BHonorus» J0CTUraioTest B €AMHCTBE Y4eOHOM 1 BOCITUTATENIBHON JCATEIBHOCTH B COOTBETCTBUH C
TPaJNIHOHHBIMU POCCUICKMMHU COLMOKYJIbTYPHBIMH, UCTOPUYECKUMH M JTyXOBHO-HPABCTBCHHBIMH LICHHOCTSIMH, IPUHSTBIMH B OOIIECTBE NPABUIAMU
HOpMaMH TOBEACHHS H CIOCOOCTBYIOT IIPOIECCaM CaMOINO3HAHMS, CAMOBOCHMTAHHsS M CaMOpPasBUTHS, PA3BUTUS BHYTPCHHEH MO3MIMM JIHYHOCTH,
MaTpUOTU3MA, YBAKCHHUS K 3aKOHY H IPABOIOPSI/IKY, YEIOBEKY TPY/a U CTapIIeMy ITOKOJICHHIO, B3AHMHOTO YBAKCHHUs, OSPEKHOTO OTHOIICHHS K KYJIBTYPHOMY
HACIICANIO U TPAAULIHAM MHOTOHAIL[MOHAIILHOTO Haposa Poccniickoit deaepaliu, MPUPOE U OKPYIKAIOLIEH cpese.

JINYHOCTHBIC Pe3y/IbTaThl OCBOCHHS y4eOHOTO MpeMera «BHonorusy JOomKHbI OTPaKaTh FTOTOBHOCTb M CIOCOOHOCT 00YYarOIIHXCs

PYKOBOJICTBOBATbCA C(OPMHUPOBAHHON BHYTPEHHEH MO3MIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTALMH, IO3UTHBHBIX BHYTPEHHHUX
yOeKIeHH I, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIECTBA, PACIIMPEHUE KM3HEHHOTO OIbITA M OIBbITA JEATEILHOCTH B IpOIecce
pean3alnyi OCHOBHBIX HAaIlPAaBICHHIT BOCIINTATEIbHOMN ACSATEIBHOCTH, B TOM YHCIIE B YaCTH!

1) rpaIaHCKOr0 BOCHHTAHUSA:

cOpMHUPOBAHHOCTH TPAKIAAHCKON MO3UIUK 00YHAIOIIErocs KaK aKTHBHOTO U OTBETCTBEHHOT'O YJIEHA POCCHHCKOro 00IIecTBa;

OCO3HAHHE CBOUX KOHCTUTYIMOHHBIX IIPaB U 003aHHOCTEH, YBaKCHNE 3aKOHA U IPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEATEIBHOCTH MPU CO3J@HMH YYEOHBIX IIPOCKTOB, PEIICHWHM Y4YeOHBIX M I03HABATENIbHBIX 3ajad,
BBITIOJIHCHNH OMOJIOrHYECKUX KCIICPUMEHTOB;

CMOCOOHOCTH ONPEJIENATh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHHIO K SBICHUSM COBPEMEHHOI XKH3HU U O0BACHSTH ¢,

YMEHHE YUHTHIBaTh B CBOUX JACHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTUBHOIO B3aUMOCHCTBHS JII0/ICH C PasHBIMU yOCKACHUAMH, KyJIbTYPHBIMU

LEHHOCTSIMH 1 COIMAIIbHBIM MOJIOKCHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIMOIHCHHS y4eOHBIX, TO3HABATEIbHBIX M HCCIICOBATEIbCKUX 3a/1ad, YBAXKHTCILHOIO

OTHOILICHNUS K MHEHHIO OIIIOHEHTOB IPH 00CYKICHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOT0 COJICPIKaHH;

TOTOBHOCTh K T'yMaHUTapHOH M BOJIOHTEPCKON NEATEILHOCTY;

2) HATPHOTUYECKOT0 BOCITUTAHMUS:

chOpMHUPOBAHHOCTE POCCUICKON T'Pa)kIaHCKOW HACHTHYHOCTH, MAaTPUOTH3MA, YBAXKCHHS K CBOEMY HapOjy, 4yBCTBA OTBETCTBEHHOCTH IIEpEj
Ponunoii, ropocTu 3a cBoii Kpait, cBoro PojiiHy, CBOM SI3bIK U KYJIBTYPY, IPOILIOE ¥ HACTOSIIEE MHOTOHALMOHAIBHOTO Hapoaa Poceuu;

LIEHHOCTHOE OTHOIICHHWE K HPHUPOJHOMY HACICAMIO M MAMATHHKAM MPHPOJBI, JOCTIKeHUsIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSX,
YN

CMOCOOHOCTh OLICHUBATH BKJIAJ] POCCUIICKMX YUEHBIX B CTAHOBJICHHE M PA3BUTHE OMOJIOTHH, HOHHUMAHUS 3HAYCHHs OMOJIOTHH B MO3HAHHU 3aKOHOB
MIPUPO/IBI, B )KU3HH YEIOBEKa H COBPEMEHHOTO 00IIECTBA;

uaeiHas yoex1€HHOCTh, TOTOBHOCTD K CITY)KEHHUIO U 3amure OTe4ecTBa, OTBETCTBEHHOCTH 3a €ro Cy1b0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITHUTAHMUS:

OCO3HaHHE JlyXOBHBIX LIEHHOCTEH POCCUICKOr0 HAapo/1a;

cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHS, ’THYECKOTO MOBEICHMS;

CMOCOOHOCTh OIIEHMBAThH CUTYAIIHIO U IPUHUMATH OCO3HAHHBIC PELICHHS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHbIC HOPMbI M IIEHHOCTH;

OCO3HAHKE JIMYHOTO BKJIA/IA B IIOCTPOCHHUE YCTOHYUBOTO OyyIIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEIISIM, CO3JJaHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHSATHS LIEHHOCTEH CEMEITHOM JKM3HU B COOTBETCTBUH

¢ TpaauuusMu HapoaoB Poccuu;



4) 3cTeTHYeCKOr0 BOCIIMTAHUS

JCTETUYECKOE OTHOIICHHUE K MUY, BKJIIOUYask ICTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO TBOPYECTBA, CIIOPTA, TPY/ia, OOIIECTBEHHBIX OTHOIICHMUIH;

MOHUMaHHE MOILMOHAIBHOTO BO3ACHCTBHUS KMBOIT TIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPA)KEHHIO B PA3HBIX BU/IAX HCKYCCTBA, CTPEMIICHHE HPOSBIISITH Ka4eCTBA TBOPUYECKO# JIMYHOCTH;

5) ¢pu3nyeckoro BoCUTAHNSA, POPMUPOBAHMS KYJIBTYPbI 310POBbsI H SMOLHOHAIBLHOTO GJIATONOJTYHS:

MOHMMaHHME H peanu3alys 310poBOro M 0Oe3omacHOro obOpasa »KU3HU (310pOBOE IHTAHHE, COOJIIOJICHHE TI'MTHEHHYECKMX IIPaBMJI H HOPM,
cOaNaHCUPOBAHHBIN PEKUM 3aHATHH M OTAbIXa, perysspHas (u3M4eckas aKTHBHOCTH), OEpPEKHOro, OTBETCTBEHHOIO M KOMIICTCHTHOIO OTHOIICHMS K
COOCTBEHHOMY (PU3HYECKOMY H IICHXHYECKOMY 3/I0POBBIO;

MOHHUMAHHE IIEHHOCTU IPABHJI MH/MBHUAYaIbHOTO U KOJJICKTHMBHOTO OC30MIACHOTO TOBEACHUS B CHUTYALHsAX, YIPOXKAIOIMX 3/0POBBIO U KU3HH
JIIOJIEH;

OCO3HAHHE MOCIEACTBHI U HENPUATHS BPESAHBIX MPUBbIUCK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHs);

6) TPY/10BOT0 BOCTIUTAHUS:

TOTOBHOCTb K TPY/Ly, OCO3HAHHE LIEHHOCTH MacTepcTBa, TPYA0I00ue;

TOTOBHOCTh K AaKTHBHOH JEATEIBHOCTH TEXHOJOTMYECKOH M COLMANbHOI HAINPaBICHHOCTH, CIOCOOHOCTb HHMIMHMPOBATH, IUIAHUPOBATH H
CaMOCTOSTEIILHO BBIIOIHATh TAKYIO JICATEIbHOCTS;

HMHTEPEC K Pa3iIMIHbIM chepam IpohecCHOHATBHON ACSTENbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieil mpodeccun u

peaan30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

9KOJIOTMYECKH 11eIeCO00pa3HOe OTHOIICHHUE K IIPUPOJIE KaK HCTOYHUKY XKU3HH Ha 3eMIie, OCHOBE € CyIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS 9KOJOTMYECKOH KyJIbTYphl: MPHOOPETEHHE OMbITA IIAHMPOBAHHS MOCTYIKOB M OLCHKH HX BO3MOJKHBIX IMOCIIEJICTBUH JUIs
OKpYKaloIlel cpe/ibl;

0CO3HaHKE II100ATLHOrO XapaKTepa SKOJOTHYECKUX NPOOIIeM U My Tel UX PEIIeHHUS;

CMOCOOHOCTh HCIIONB30BATh IPUOOPETAEMBIC IIPH U3YUYCHHN OHOJIOTUH 3HAHHS U yMEHUSI TIPU PELICHHU MPOOIIEM, CBA3aHHBIX C PAIHOHAIBHBIM

PUPOAOIIOIB30BaHUEM (COOIIOICHUE MPABHII TTOBEJACHHUS B IIPUPOJIC, HAIIPABICHHBIX HA COXPAHCHHE PAaBHOBECHS B SKOCHCTEMAaxX, OXPaHy BHJIOB,
sKocucteM, Onocdepsr);

AKTUBHOE HENPHATHE JICHCTBUM, PUHOCSIMX BPEJ OKPY)KAIOIIEH NPUPOIHOI Cpejie, YMEHUE IPOrHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTHYECKUE
MOCJIC/ICTBUSI TIPEIIIPHHUMACMBbIX JICHCTBUI U PEAOTBPAIIATh UX;

HaJIMYUE PA3BUTOrO SKOJIIOTHYECKOrO MBIIIICHHS, KOJOTHMYECKOH KyJbTypbl, ONBITA JEATEIBHOCTH 3KOJOIMYECKON HAMpPaBICHHOCTH, YMEHHUs
PYKOBOZICTBOBAThCS HMMH B I03HABATEIbHOW, KOMMYHHMKaTHBHON M COLHMAIBbHON IPaKTHKE, TOTOBHOCTH K y4acTHIO B IPAKTUYECKOW JEATEIbHOCTH
9KOJIOTMYECKO HaIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHHUS:

chopMHUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOIIECTBEHHOH IPAKTHKH, OCHOBAaHHOTO Ha
JIHasore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B IIOJIUKYJIETYPHOM MHPE;

COBEPILCHCTBOBAHUE SI3IKOBOM 1 YNTATEIILCKOM KYJIBTYPhI KaK CPEJICTBA B3aUMOJICHCTBUS MKy JIFOJbMU U MO3HAHUS MUPA;

MOHUMaHHE Criel(UKH OHOJIOTHH KaK HayKH, OCO3HaHHs e€ poir B GOPMUPOBAHUM PALOHAIBHOTO HAYYHOTO MBIILICHHS, CO3/[aHUH LEIIOCTHOTO
MPECTaBIICHUs 00 OKPYXKAIOIIEM MUPE KaK O eIMHCTBE HPUPOJIbI, YEIOBEKa U OOIIECTBA, B MIO3HAHUM MPHPOHBIX 3aKOHOMEPHOCTEH M PELICHHU mpobiiemM
COXPaHEHHs IPHPOIHOTO PABHOBECHUS;

yOEKIEHHOCTh B 3HAYUMOCTH OMOJIOTHM [T COBPEMEHHON NHMBHJIN3ALMH: OOCCIICYCHHsS HOBOTO YPOBHS Pa3BUTHSL MEIHIMHBI, CO3JaHHC
MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX PElIaTh PECYPCHBIE MPOOJIEMbl Pa3BUTHS YEJIOBEUECTBA, MIOUCKA IyTEH BBIX0J1A U3 TI00AIBHBIX HKOJIOTHYECKUX
npodIieM 1 obecreyeHnst epexo/a K yCTOHYHMBOMY Pa3BUTHIO, PAIHOHATILHOMY HCIOIb30BAHUIO IPUPOIHBIX PECYPCOB H (HOPMHPOBAHHIO HOBBIX CTAHAAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTb B IOJIYYCHHH OMOJIOTHYECKHX 3HAHMH B IENAX IMOBBIMICHHUS OOLICH KyJbTYpbl, €CTECTBCHHO-HAYYHOW IPAMOTHOCTH, KaK
COCTaBHOIT YacTH (yHKIIMOHAIBFHON IPAMOTHOCTH 00YUAIOIIUXCsl, (HOPMUPYEMOH IIPH U3yUCHHU OHOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIOJIb30BATh MOTy4acMble 3HAHUS [T aHaIn3a
1 0OBSICHEHHs SIBJICHUH OKPYIKAIOIIETO MUpPa U MPOUCXOAIINX B HEM H3MECHEHHUH, yMEHHE Je/aTh 0O0CHOBAHHbIC 3aKIIFOYEHUs Ha OCHOBE Hay4YHbBIX (DAKTOB U
MMEIONIUXCS JAHHBIX C IIEJIbI0 HOIyYCHHUs! IOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTH CAMOCTOSITEILHO MCIIOJIb30BaTh OHOJIOINYECKUE 3HAHKS [UIsl PEIICHHUS IIPOOJIEM B PealIbHbIX )KM3HEHHBIX CUTYAI[HsX;

OCO3HAHHE LIEHHOCTH HAYYHOH JESATEIbHOCTH, TOTOBHOCTh OCYIICCTBIATH MPOCKTHYIO M HCCIICIOBATEIbCKYIO JICATEIbHOCTD HHIMBUIYAIbHO U B
rpyme;

TOTOBHOCTh M CIIOCOOHOCTb K HENpPEphIBHOMY OOpa30BaHMIO M €aMOOOPa30BaHMIO, K AKTMBHOMY IOJYYCHHIO HOBBIX 3HAHMH 1O OMOJOTUM B

COOTBETCTBHUH C KU3HCHHBIMHA HOTpC6HOCTﬂMl/L



METANNPEAMETHBIE PE3YJbTATHI

MertanpeMeTHbIC pe3yJIbTaThl OCBOCHHS y4eOHOro npeaMera « Buosorus» BKIIFOYAIOT: 3HaYMMBbIE I (JOPMHPOBAHHS MUPOBO33PEHHUSI 00YHaIOIINXCS
MEKIMCLUIUTMHAPHBIC (MEXIIPEIMETHBIC) O0IICHAYYHbIC MOHTHS, OTPAKAIOIINE LETOCTHOCTh HAYYHO! KapTHHBI MUPA U CHICHU(PUKY METO/IOB ITO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPI U, SBICHUE, IPOLIECC, CUCTEMA, HAayUHBbIH (aKT, IIPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIIel0BaHNE, HAOMIOICHNE, H3MEPEHHE, SKCIICPUMEHT U JAPYTHX), YHUBEPCAIbHbIC y4eOHbIC AeHCTBUS (II03HABATEIIbHBIC, KOMMYHHKATHBHBIC,
peryJsiTuBHbIC), obecrieunBaronye GopMUpOoBaHUE (yHKIIMOHATLHON IPAMOTHOCTH U COLMATIBHOI KOMIIETCHIIMH 00YYaIOIIHXCs, CIIOCOOHOCTD 00YJaroLINXCsI
HCII0JIb30BaTh OCBOCHHbBIC MEXKANCIUILTMHAPHbIC, MUPOBO33PEHYCCKUCE 3HAHUS H YHUBEPCAIbHbIC y4eOHbIC ICHCTBHUS B II03HABATEIILHOM M COLUANIBHOM

HPAKTHKE.

MeTanpez{MeTHme PE3yabTaThl OCBOCHHUS IIPOIrpaMMbI CPEAHETO 0611161"0 06paSOBaHI/Iﬂ JOJDKHBI OTpaXkaThb:

OBiaJeHne YHHBePCATLHBIMHA YUeGHBIMY MO3HABATEILHBIMH A€HCTBUSIMH:

1) 6a30oBbIe JOorHYecKHe IeHCTBHA:

CaMOCTOSITENBEHO (POPMYIHPOBATE U aKTYaIN3HPOBATh NPOOJIEMY, PaCCMaTPUBATh €& BCECTOPOHHE;

HCTIONB30BATh IPU OCBOCHUH 3HAHHI MPUEMBI JIOTHYECKOTO MBIIIICHHS (aHAIM3a, CHHTE3a, CPABHEHMS, KiTacCH(UKALNK, 0000IIEeHH s ), paCKPHIBATH
CMBICJT OMOJIOTHYECKUX MOHSTHH (BBIICIIATD HX XapaKTepHbIC IPU3HAKH, YCTAHABINBATH CBS3U C IPYTUMU HOHATHSIMH);

oIpeneNaTh LEMn NesTENBbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHH HMX JOCTIIKCHHS, COOTHOCHTH PE3YJIBTAThl JEATEIBHOCTH C IIOCTABICHHBIMH
LEISIMHE;

HCTIONB30BATh OHOJIOTHYECKUE TOHSTHS JUIsl OOBsICHEHHs (DAKTOB M SIBJICHUIT )KUBOW TPUPOJIBI;

CTPOHTB JIOTHYCCKUE PACCYKACHNUS (MHIYKTHBHBIC, IEyKTHBHbIC, 10 AHAJIOTHH), BBISIBILITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPHUBAEMBIX
SIBJICHUSIX, (POPMYJTNPOBATH BBIBOJBI U 3aKITIOUCHUS;

MIPUMEHSTH CXeMHO-MOJICIIBHBIC CPEACTBA ISl IIPEACTABICHHS CYIIIECTBEHHBIX CBSI3¢H U OTHOIICHHIT B H3yJaeMbIX OHOJIOTHIECKUX 00BEKTaxX, a

TaKoKe IPOTUBOPEUNIT PA3HOTO PO/, BBISIBICHHBIX B PA3JIMYHBIX HH()OPMAIMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIAH PEIICHUS IIPOOJIEMBI ¢ YUETOM aHAIM3a HMEIOLINXCS MATEPHAIBHBIX i HEMAaTePUAIBHBIX PECYypPCOB;

BHOCHTB KOPPEKTHBEI B ACSITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3yJIHTATOB LEJISIM, OLICHUBATH PUCKHU MOCIEACTBUH JICITCITEHOCTH;

KOOPJMHHUPOBATDH ¥ BBINOIHITE PAa0OTY B YCIOBHSIX PEATbHOTO, BUPTYAIEHOTO M KOMOWHUPOBAHHOTO B3aHMO/ICHCTBUS

pa3BUBATh KPEATHBHOE MBIIUICHHUE ITPU PEIICHHIHN XXU3HEHHBIX TPOOIIEM.

2) 6a30BbI€ HCCIEI0BATEIBCKHE IeHCTBHS:

BJIaJICTh HaBBIKAMHU y4eOHO-HCCIIEIOBATEIBCKOM M POCKTHON NEsSTENbHOCTH, HABBIKAME Pa3pelIeHUs] TPOOIeM, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY MOMCKY METOJIOB PEIICHHs MPAKTHUECKHX 3a/1a4, IPUMCHCHHUIO PA3JIMIHBIX METOJ0B IIO3HAHUS;

HCTIONB30BaTh Pa3IMYHbIC BUBI IEATEIBLHOCTH MO MOIYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALNH, IPEoOPa30BaHUIO U IIPUMEHEHUIO B YICOHBIX
CHUTYyalHsX, B TOM YHCIIE TIPH CO3aHNH YICOHBIX U COINAIBHBIX POCKTOB;

(opMHpPOBaTH HAYYHBIIl THI MBILIIICHHUS, BIAICTh HAYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMU MOHATHSIMU U METOAMU;

CTaBHUTH U (HOPMYIHPOBATE COOCTBEHHBIC 3314l B 00Pa30BATEIbHOM ISITEIIEHOCTH M JKH3HEHHBIX CHTYAIHSX;

BBISIBIISITH IPHYMHHO-CIIC/ICTBEHHBIC CBSI3U M aKTyaJIN3UPOBATh 3a/1auy, BEIABUTATh THIIOTE3Y €€ PeLICHHs], HAXOAUTE apryMEeHThI IS

JI0Ka3aTeNbCTBA CBOUX YTBEPIKICHUM, 3a/1aBaTh apaMeTpbl H KPUTEPUH PELICHNS;

aHAJN3UPOBATh IOJTYyUYCHHBIC B XOJE PEIICHUs 3aJayd Pe3yJbTaThl, KPUTHUECKH OLCHHBATH UX JIOCTOBEPHOCTBH, MPOTHO3MPOBATH H3MCHEHHE B
HOBBIX YCJIOBUSIX;

J1aBaTh OLICHKY HOBBIM CHUTYAIHsIM, OLICHUBATH IIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATH LEICHAIIPABIICHHEIN MTOMCK EPEHOCa CPEJICTB U CIIOCOO0B ACHCTBHS B MPO(PECCHOHAIBHYIO CPEeLLY;

YMETb [IEPEHOCUTH 3HAHNS B O3HABATEIBHYIO M IIPAKTHICCKYIO 00JIaCTH JKH3HEICATEILHOCTH;

YMETb HHTETPHPOBATh 3HAHUS M3 Pa3HBIX NIPEAMETHBIX 00JIacTel;

BBIZIBUTaTh HOBBIC HIEH, NIPeJUIaraTh OPUTHHAIBHBIC ITIOJIXO0/BI H PEIICHNs], CTABUTh POOIEMBI H 3a]1a4H, JOIYCKAIONINE aJIbTePHATHBHBIC PELICHHUSL.

3) pa6orta ¢ nHpopmanmeii:

OPHEHTHPOBATHCS B PA3INYHBIX HCTOUYHUKAX HHPOPMALNH (TEKCTE YUeOHOTO MOCOOHS, HAyIHO-IOIY SIPHOM JINTEpaType, ONOJIOrHYECKUX CIIOBAPSIX
M CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHeTe), aHAIN3HPOBATh MH(POPMALUIO PA3NIUYHBIX BHIOB W (OPM HPEACTABICHHS, KPHTHICCKU
OLICHHBATH €€ JOCTOBEPHOCTh M HEIPOTUBOPEUHBOCTH;

(opMyIHpOBaTh 3alPOCHl U MPUMEHSTH Pa3IMYHbIC METOABI IPHU IIOUCKE U 0TOOpEe OMOJIOrnuecKoil HHpOpMaNH, HEOOXOIMMOIT YISl BHIIOTHEHHS
y4eOHBIX 3a1a4;

NpHOOpeTaTh ONBIT UCIIONB30BAHHS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI{, COBEPLICHCTBOBATh KYyJIbTYPY AKTUBHOTO HCIIOJIb30BAHMUS
Pa3JINYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOATEIIBHO BLIGI/IpaTL ONTHMAJIBHYIO Cl)OpMy TIPEACTABICHUS OUOIOrHYECKOiT m—[d)opmauml (CXGMBI, rpacl)nkn, JAuarpamMmMmBsl, Ta6J’II/IHLI,



PHUCYHKH U IpYroe);

HCIIONB30BATh HAYYHBII SI3BIK B KA4eCTBE CPEICTBAa MpU paboTe ¢ OHOJOrHYecKoi HH(pOpMAaNUeil: NPUMEHSITh XUMHYECKHe, (DH3UYECKHe U
MaTeMaTHYECKUE 3HAKW M CHMBOJIBL, (hOpMyIibl, abOpeBHaTypy, HOMEHKIATYpy, HMCIOJIb30BaTh U IMPEOOPA3OBbIBATH 3HAKOBO-CUMBOIIMYECKHE CPECTBA
HArJIsAHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHMS U 3aIUThI HHOpMaLuK, HHGOPMALIMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OBJ1ajieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH AeCTBUSIMU:

1) o61enue:

OCYIIECTBIATH KOMMYHUKAINK BO BCeX c(hepax *KU3HH, aKTHBHO Y4aCTBOBATh B JUATIOre MIIH JIUCKYCCUH T10 CYIIECTBY 00CYK/IaeMOil TeMbl (yMeHUe
3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CY)K/CHHS OTHOCHUTEIBHO BBINOIHEHHS HPEAIaraeMoii 3a1aun, y4UThIBaTh HHTEPEChl U COINIACOBAHHOCTD MO3HUIUIT APYTUX
YYaCTHUKOB [IMaJI0ra WK TUCKYCCUMN);

pacro3HaBaTh HeBepOalbHbIC CPEACTBA OOLICHHS, IMOHMMATh 3HAYCHHME COLMAJbHBIX 3HAKOB, IIPENOCHUIOK BO3HUKHOBEHMS KOH(IMKTHBIX
CHUTYalUii, yMETh CMST4aTh KOH(IUKTHI ¥ BECTH IIEPErOBOPBI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMHU OOIICHHS U B3aUMO/ICHCTBUS, IOHUMATh HAMEPCHHS APYTUX JIOJICH, MPOSIBIIATH yBAXKUTEILHOE OTHOIICHHE K

co0eceIHIKY 1 B KOPPEKTHOH (hopMme (popMyIUpOBaTh CBOH BO3PAXKECHHS;

Pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHHs C HCIIOIb30BAaHUEM A3BIKOBBIX CPEJICTB.

2) coBMecTHAsI 1esITeIbHOCTh:

MMOHUMAaTh U HCIOJIB30BATh MPEUMYILIECTBA KOMAH/IHOM M WHIMBUAYaJIbHOH pabOThI NP PEUIEHUH OMOJIOTHYECKOH IMpoOsieMbl, 00OOCHOBBIBATH
HEOOXOAMMOCTh TIPUMEHEHHUS TPYIIIOBBIX (POPM B3aUMOJCHCTBHS MIPH PEIICHUH Y4eOHOM 3a1at4n;

BBIOMPATh TEMATHKY M METO/IbI COBMECTHBIX JCHCTBUII C y4ETOM OOLIMX HHTEPECOB M BO3MOMKHOCTEI! KaXI0r0 WieHa KOJIJICKTHBA;

MPUHAMATh LIEJIM COBMECTHOM JIEATEIbHOCTH, OPraHN30BbIBATE M KOOPANHUPOBATH ACHCTBHUS 110 €€ JOCTHIKCHHIO: COCTABIIATD ILIAH ACHCTBHUI,

pacrpeiensiTh poiu ¢ yuéToOM MHEHUI y4acTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM PabOThI;

OLICHMBATh KQUeCTBO CBOETO BKJIA/Ia U KAXJOTO YYaCTHUKA KOMaH/IbI B OOIIHI Pe3yIbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

Hpe/yIaraTh HOBbIE IPOCKTHI, OLEHUBATh H/ICH C TTO3UIMH HOBH3HbI, OPUTHHAIBHOCTH, IPAKTHYECKOI 3HAYMMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATErHYECKOE MTOBEJICHNE B PA3INYHBIX CUTYAIHUsX, IPOSBISITH TBOPUECTBO U BOOOPaXKEHHUE, ObITh HHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCATbHBIMH PEryJIsiTHBHBIMH JeiiCTBUAME:

1) camoopranuzanusi:

HCHOJIb30BaTh OMONIOrMYECKUE 3HAHUS JUIS BBISABICHUS POOJIEM M MX PEIICHUS B )KH3HCHHBIX H YUCOHBIX CUTYAIHsX;

BHIOUpATh HA OCHOBE OHMOJOTMYECKHMX 3HAHMII IeeBble M CMBICIOBBIE YCTAHOBKH B CBOMX JCHCTBMSAX M IIOCTYNKAaX IO OTHOIIGHHIO K KHMBOH
MPHPOJIE, CBOEMY 30POBBIO U 37I0POBBIO OKPYIKAIOIIHX;

CaMOCTOSTENIBHO OCYIIECTBIISITh [03HABATEIBHYIO JCATEIbHOCTb, BBIABIATE HPOOJIEMBI, CTaBUTh H (DOPMYJIHPOBATH COOCTBEHHBIC 3aJaul B
00pa3oBaTeNbHON JAESTEIbHOCTH H )KU3HCHHBIX CHTYAIMSX;

CaMOCTOSTENIFHO COCTABIIATH IJIaH PELIEHUs IPOOIEeMBI ¢ YUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IPEANOUTEHHII;

JIaBaTh OLCHKY HOBBIM CHTYALUsIM;

PacHIUPSTH PAMKH y4eOHOr0 MpeMETa Ha OCHOBE JIMYHBIX HPEANOYTCHHUI;

JIeJIaTh OCO3HAHHBIN BHIOODP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIIEHMBATh IPHOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMUPOBAHHIO H TPOSIBICHUIO IIUPOKOH DPYAULNH B Pa3HBIX 00NACTSIX 3HAHHMN, MOCTOSHHO MOBBIIIATH CBOI 00pa30BaTEIbHBII U
KyJIbTYPHBIH YPOBEHb.
2) CAMOKOHTPOJIb:

JIaBaTh OLCHKY HOBBIM CHTYALMsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIEISAM;

BJIAJICTh HABBIKAMU I03HABATEIBLHON PE(IeKCHM KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUH M MBICIUTEIBHBIX IPOIECCOB, UX PE3YJIbTATOB H
OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI PeICKCHH JUIs OLICHKH CUTYaI[UH, BBIOOpa BEPHOIO PEIICHHS;

YMETb OLICHUBATH PUCKU U CBOCBPEMECHHO IIPHHUMATh PELICHHS 110 NX CHIKCHHIO;

HPUHAMATh MOTHBBI M @pI'yMEHTBI APYTUX [PU aHATIN3E PE3y/IbTaTOB ACSTEIbHOCTH;
3) npuHsiTHE ceDs1 U APYrUX:

MPUHAMATh Ce0sl, TOHUMasi CBOM HEJOCTaTKM U JOCTOUHCTBA,

HPUHAMATh MOTHBBI M @pI'yMEHTBI APYTUX [PU AHAIN3E PE3y/IbTaTOB ACSTCIbHOCTH;

HPHU3HABaTh CBOE MPABO U PABO APYIUX HA OMINOKH;

Pa3BUBATh CIOCOOHOCTH TIOHUMATh MUP C IO3UIMHU APYTOr0 YeIoBeKa.



HOPEJMETHBIE PE3YJIbTATBI

HpeI[MeTHI)Ie PE3YJIbTAThl OCBOCHUS IIPOTPaMMBI COO 1o 6uosnorun Ha 6a30BOM YPOBHE BKITIOYAIOT cneunquecm/le JUTst y'{e6H0r0 npeaMeTra «buonorus»
HaY4YHBIC 3HaHUsL, YMECHUS U CII0Cco0bI HeﬁCTBHﬁ 10 OCBOCHHIO, HHTEPITPETALINN
n HpeO6paSOBaHI/IIO 3HaHPII>’I, BUJIBI I€ATEIIBHOCTH I10 ITOJTYUYCHHUIO HOBOT'O 3HAHUS U IIPUMEHEHUTIO 3HAHWH B Ppas3siInIHBIX y‘Ie6HI>IX CUTyalnusx, a TAaKXKXe B

PCATBHBIX JKU3HECHHBIX CUTYallUAX, CBA3aHHBIX C ouosorueii. B IporpaMmMme npeaMETHBIE PE3YIBTATHI IIPEACTABJIICHEI 110 T'OJlaM 06yquI/m.

IIpenMeTHble pe3yabTaThl OCBOCHHS yaeOHOro npeamera «buonorus» ¢ 10 knacce TOMKHBL OTPAXKaTh:

c(hopMUPOBAHHOCTh 3HAHMII O MECTe M PONH OMOJNOTMH B CHCTEME HAyYHOIO 3HAHHS CCTCCTBEHHBIX HAyK, B ()OPMHPOBAHUH COBPEMEHHOI
€CTECTBCHHO-HAYYHOH KAPTHHBI MHpa M HAayYHOTO MHPOBO33PCHHS, O BKJIAJC POCCHUCKUX U 3apyOe)HBIX YUEHBIX-OHOIOTOB B pa3BUTHE OHOIOTHH,
(YHKIHOHATBHOI TPaMOTHOCTH YeI0BEKa AT PeLICHUS KU3HECHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COICPIKAHNE OHOIOTHUCCKUX TEPMUHOB U IIOHSTHI: JKH3Hb, KIETKA, OPraHu3M, MeTaboIu3M (0OMEH BEIIECTB U IPEeBpalIcHUe
9HEPIUH), TOMEOCTa3 (CaMOpPeryJIIys), ypOBHEBAsI OPraHU3aMs JKUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE (PEHPOLYKIIHS), HACICACTBEHHOCT, H3MCHUHBOCTD,
POCT U pa3BUTHE;

YMEHHE H3/1araTh OMOJIOTHIECKUe TCOPUH (KICTOYHAsI, XPOMOCOMHAsSL, My TAI[HOHHAS, ICHTPATbHAS JOTMa MOJICKYIJIIPHONU OHOJIOTHN), 3aKOHEI

(T'. Menpnens, T. Moprana, H. 1. BaBunoBa) u y4eHus (0 LEHTpax MHOrooOpasust ¥ HNPOUCXOXKICHHUS KyJlIbTYpHBIX pactenuit H. U. BaBuiosa),
OIpeeNATh TPAHUIBI HX IIPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHHE BIIaJeTh METOAAMH HAyYHOTO MO3HAHHS B OHOJIOTHM: HAOMIOACHUE U ONMCAHHE JKHBBIX CHCTEM, IIPOLIECCOB H SIBICHUI, OpraHU3AHA U
NIPOBEJICHHE OHOJIOTHMYECKOTO OKCIICPHMEHTA, BBIABIDKCHHE THMIOTE3bl, BBIIBICHHEC 3aBHCHMOCTH MEXTY HCCICIYEMBIMH BEIHUMHAMHU, OOBSICHECHHE
MOJTy4YEHHBIX PEe3yIbTaTOB, HCIOIb30BAHHBIX HAYYHBIX IIOHATHI, TEOPUIl U 3aKOHOB, yMEHHE J[e7aTh BEIBOJbI HA OCHOBAHHUH IIOTYyYECHHBIX PE3yIbTaTOB;

YMEHHE BBIIEIATH CYIICCTBEHHBIC IPU3HAKH BHPYCOB, KJICTOK IMPOKAPHOT U DYKAPHUOT, OJHOKICTOUHBIX M MHOTOKJICTOYHBIX OPTaHH3MOB,
0COOCHHOCTH IPOLECCOB: OOMECHA BEIIECTB M NPEBPAIICHUS SHEPIHU B KIETKE, (JOTOCHHTE3a, INIACTHYECKOIO U JHEPIeTHYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, Mei{03a, OIUIOZOTBOPCHUS, PA3MHOKEHUS, HHIUBUYaIbHOTO Pa3BUTUS OPraHU3Ma (OHTOIeHe3);

YMEHHE HPHMCHSTH IOIyYCHHBIC 3HAHMS Il OOBSICHEHHS OHOIOTHYECKHX INIPOLECCOB M SBICHHUM, UL NPUHATHS NPAKTHUCCKUX pELICHHIl B
TIOBCEAHEBHOMH XKU3HU C LEIbI0 0OecredeHnst 6e30acHOCTH CBOETO 30POBbSI U 30POBbS OKPYKAIOIIUX JIIOJeH, COOMIOACHUST HOPM IPaMOTHOTO IIOBEJCHHS B
OKpYJKaloIell IPUPOJHON cpejie, MTOHUMAaHHEe HEeOOXOAMMOCTH HCHOJIB30BAHUS JOCTIKCHUH COBPEMEHHON OMONOrUH M OHOTEXHOIOTHH ISl PallHOHAIBLHOTO
MIPUPOOIONIB30BAHHIS;

YMEHHE pelIaTh IeMEHTapHbIe TCHeTHYCCKHE 3a1aull Ha MOHO- H JUTHOPUAHOE CKPEIIUBAHUE, CICIICHHOE HACISJOBAHIE, COCTABIISATE CXEMBI

MOHOTHOPHIHOTO CKPEIIUBAHMUS IS IIPEICKA3aHUs HaCICIOBAaHNS IPH3HAKOB Y OPTaHU3MOB;

YMEHHE BEIIIONHATH TA00PaTOPHBIC U IPAKTHIECKUE PabOTHL, COOTIONATE MPaBHIIa IIPH PaboTe ¢ yueOHBIM U Ta00pPaTOPHEIM 000PYLOBaHUEM;

YMEHHE KPHTHUYCCKH OICHHMBATH U MHTCPIPETHPOBATH MH(OPMAIMIO OHOIOTHYECKOTO COICPIKAHMS, BKIIOUAIOIIYIO IICEBIOHAYYHBIC 3HAHUSA H3
Pa3INYHBIX HCTOYHHKOB (CPEICTBA MAacCOBOH HH(BOPMAINY, HAYIHO-IIOMY/IIPHbIC MATEPHANbI), STHICCKUE aCIIEKTHl COBPEMECHHBIX HCCIICJOBAHUI B OHOIOTUH,
MeIHIHHE, OHOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBCHHBIC MHCHMCHHBIC U YCTHBIC COOOIICHMs, 0000ImIas OHOIOrHYecKyl0 MH(GOPMALUIO M3 HECKOJIBKUX HCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BATH TIOHS TUIHBIN amnmapar OuoIorNu.

IIpenmerTHble pe3yabTaThl OCBOCHUS yaeOHOro npeamera «buonorus» ¢ 11 knacce TOMKHEL OTPAXKaTh:

c(hOpMUPOBAHHOCTG 3HAHMII O MECTe M POJNH OMOJNOTMH B CHCTEME HAyYHOIO 3HAHHS CCTCCTBEHHBIX HAayK, B (DOPMHPOBAHHH COBPEMEHHOI
€CTECTBCHHO-HAYYHOH KAapTHHBI MUpa M HAayYHOTO MHPOBO33PCHHS, O BKJIAJC POCCHUCKUX U 3apyOeHBIX YUEHBIX-OHOIOTOB B pa3BUTHE OHOIOTHH,
(YHKIOHATBHOI T'PaMOTHOCTH YeI0BEKa AT PeLICHUS KU3HECHHBIX 3a71a4;

YMEHHE PACKpBIBAThL COACPIKAHMUE OHMONOTMUECKHX TEPMHUHOB M IIOHSATHIA: BUJ, IOMYJISINS, TeHO(GOHI, BOJIONUS, IBIDKYIIHE CHIBI ((haKTopsl)
9BOJIIOLUH, [PUCIOCOOICHHOCTE OPraHM3MOB, BHA000pAa30BaHUE, DKOJIOTHYECKHE (HAKTOPBI, YKOCHCTEMA, IPOILYLEHTHI, KOHCYMEHTEHI, PEAYLEHTHI, LEIU
MUTaHWA, YKOJIOTHUecKas MpaMu/a, OHoreoneHos, ouochepa;

YMEHHE H3/1araTh OMOJIOrHYeCcKue TeopuH (dBoronuonHas teopus Y. JlapBuHa, CHHTETHYECKAst TEOPHUSI SBOIIOLNH ), 3aKOHBI H 3aKOHOMEPHOCTH

(3apogpimreBoro cxoncrsa K. M. Bopa, uepenoBanust IIaBHBIX HampaBieHHH u myTeil somromuu A. H. CeBeproBa, yuenus o Ouoctepe B.
H. Bepraackoro), onpenesaTh TPaHULb! HX IIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIAJeTh METOJAMH HAyYHOTO MO3HAHHS B OHOJIOTHM: HAOMIOACHUE U ONMCAHHE JKHBBIX CHCTEM, IIPOLIECCOB H SBICHUI, OpraHU3ALHA U
NIPOBEJICHHE OHOJIOTHYECKOTO OKCIICPHMEHTA, BBIABIDKCHHE THMIIOTE3bl, BBIIBICHHEC 3aBHCHMOCTH MEXTY HCCICIYEMBIMH BEIHYMHAMHU, OOBSICHCHHE

MOJIYYCHHBIX PE3YyJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpHﬁ 1 3aKOHOB, YMEHHUE [€JIaTh BbIBOJAbI HA OCHOBAHUH IMOJIYYC€HHBIX PE3YJIbTATOB,



YMEHHE BBIICIATH CyNIECTBEHHbIE IPH3HAKU CTPOCHUS OMOTOTHYECKUX 00BEKTOB: BUIOB, HOIYJIAIHH, IIPOTYIIEHTOB, KOHCYMEHTOB,

penyLeHTOB, OHOTeOLeHO30B U YKOCUCTEM, OCOOEHHOCTH TIPOLIECCOB: HACAEACTBEHHOH H3MEHUYHMBOCTH, €CTECTBEHHOIO 0TOOpa, BUI000pa30BaHus,
HPHCIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBUS 9KOJIOrNUECKUX (PAKTOPOB HA OPraHU3MBbI, IEPEHOCA BELIECTB U II0TOKA YHEPIUH B DKOCHCTEMaX, aHTPOIOTeHHbIX
U3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOre0XMMHUYECKHX IIMKIIOB B OHochepe;

YMEHHE HPHMEHSTh IOIyueHHbIe 3HAHMS Il OOBSCHEHMS OHOJOTMYECKHX IIPOLECCOB M SIBICHHM, JUIS NPUHATHS NPAKTUYECKUX pelIeHUuil B
HOBCE/IHEBHOM JKH3HH C 1IeJIbI0 00ecreueHns 6e301acHOCTH CBOETO 37I0POBbs U 3/I0POBbsI OKPY’KAIOIIHUX JI0JeH, COOMII0IeHHs HOPM IPaMOTHOTO MOBEICHHUS B
OKpy’KaloIlled HPHPOJHON cpele, IOHUMAHUE HEOOXOAMMOCTH HCIONB30BAHHA JOCTIDKEHHMH COBPEMEHHOH OHONOruM JUIl  PalHMOHAIBLHOTO
IPHPOJIONOIb30BAHNS;

YMEHHE peliaTh dJIeMeHTapHble OHOJOTHYeCKHe 3a/1aut, COCTaBIATh CXEMbI IEPEHOCA BELIECTB U YHEPTUU B IKOCHUCTEMAX (I[EIH IUTAHUS);

YMEHHE BBINOJIHATH J1a00paTOPHbIEC M MPAKTUYECKHE paboThl, COOIIOIATh paBUila MPU padoTe ¢ yuyeOHbIM 1 J1a00PaTOPHBIM 000PYI0BAHUEM;

yYMEHHE KPHUTHYECKHM OICHMBATh U MHTEPIPETUPOBATh MH(OPMAIMIO OHOIOTHYECKOTO COJEPHKAHMs, BKJIIOUAIOIIYIO IICEBIOHAYYHBIC 3HAHHUA M3
Pa3IMUHBIX HCTOYHMKOB (CPEICTBAa MAacCOBOH HH(OpPMalUH, HAyYHO-IOMYJIpHbIE MaTepHalbl), PaCCMATPUBATh TIJIOOAIBHBIE IKOIOIMUECKHE IIPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOIIEHHIO K HUM COOCTBEHHYIO I1O3UIIUIO;

YMEHHE CO3/[aBaTh COOCTBEHHBIEC TUCEMEHHBIE H YCTHBIE COOOIIEHH s, 0600111ast OHOTOrHYECKyI0 HH(POPMAIUIO U3 HECKOIBKHX HCTOUHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUHHBIN annapar OHoJIOrHu.
TEMATHYECKOE IIJIAHUPOBAHHE

10 KJIACC
Ne /o HavmeHoBaHWe pa3fenos u TeM NporpamMmsl KonnyectBo yacos
Bcero KOHTpOoIbHblE paboThbl
1 2/6
buonorusa Kak Hayka
2 1/1 0/1
XuBble cnctemMbl U MX opraHnsauns
3 . 8/18 2/2
XMMUYECKNI COCTaB U CTPOEHUE KNETKM
4 6/13 1/1
YKunsHepeaTenbHOCTb KNETKM
5 5/6 1/1
PasMHoOXeHue U MHAMBKUAYyanbHOE PasBUTUE OPraHM3MOB
6 8/19 3/3
HacnefncTBEHHOCTb M M3MEHYMBOCTL OPraHN3MOB
7 3/5 1/1
CeneKkums opraHnamMoB. OCHOBbI 6UOTEXHOIOTMU
8 1
PesepBHOe Bpems
34 8/9
OBLLEE KOJIMYECTBO YACOB MO NMPOrPAMME
11 KJIACC
Ne /i HavmeHoBaHWe pa3fenoB 1 TeM NporpaMmbl KonunuecTtso yacos dNeKTpcC
Bcero
1 9
JBO/IOLMOHHas 6uonorus
2 9
BO3HWKHOBEHME U pa3BUTUE XU3HU Ha 3emne
3 5
OpraHusMbl U OKpy>KatoLas cpesa
4 9
CoobLecTBa U 3KONOrMYECKME CUCTEMBI
5 2
PesepBHOe Bpems
34
OBLLEE KOIMYECTBO YACOB MO NMPOrPAMME
MOYPOYHOE INIVIAHUPOBAHUE
10 b KJIACC
Ne Tema ypoka KonnyectBo 4yacos Na

n/m Bcero KOHTpO/IbHbIE PabOoThbI MpakTuyeckme paboTbl
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11

12

13

14

15

16

17

18

19

20

21

Buonorusa B cucteme Hayk

MeToabl No3HaHUs XUBOW NpUPoAbl. MpakTuyeckas paborta N2 1
«Mcnonb3oBaHMe pas/iMyHbIX METOL0B NPU U3YHEHWUU
B1oNornYecKnx 06 bEKTOBY

Buosornyeckmne cUcTeMsl, NPOLLECCHI U UX U3yYeHUe
XMMUYECKUI1 COCTaB KNETKU. Boga M MUHEpasibHble COn
Benkn. CoctaB 1 cTpoeHMe 6eKoB

depMeHTbl — Bronornyeckune katanusartopsl. JlabopatopHas
pa6oTa N2 1 «M3yyeHne KaTaNUTUHECKON aKTUBHOCTH
bepMeHTOB (Ha NpMMepe aMuasbl UK KaTanasbl)»

YrneBopgpbl. Jiunnapi

HyknenHoBble Kncnotbl. ATO O606ueHne no teme "CocTaB
KneTkn"

NcTopus n MeTobl U3ydeHus KNeTku. KnetoyHas teopus
KneTka Kak uenocTHas uBasi cuctema

CTpoeHue saykapuoTuyeckoi knetku. JlabopatopHas pa6ota Ne 2
«M3yyeHne CTPOEHUS KNETOK pacTeHUi, >KMBOTHBbIX, FPUGOB 1
6aKTEPUIA NOJ, MUKPOCKOMOM Ha rOTOBbLIX MUKpONpenapaTtax u
Mx onuncaHune». 06o6LweHMe No Teme :"CTpoeHne KneTkn"

O6MeH BelLLecTB UM MeTabonnsm
doToCcKHTE3. XeMOCUHTe3
JHepreTUyecknii obMeH

YKW3HEHHbIN LMK KNeTkU. [leneHne Knetku. Mutos.
JNabopatopHas pabota N2 3 «HabaoaeHe MUTO3a B KeTKax
KOHYMKa KOpelLLIKa JIyKa Ha roToBbIX MUKponpenaparax»

BuocuHTes 6enka. Peakuns maTtpuyHoro cuHTesa

TpaHcnauus — 6uocuHTes 6eska. O606LeHme no
Teme:"Mpouecchl X/ 4 KneTkn"

HekneTouHble pOopMbI XKMU3HU — BUPYChI
DopMbl pa3MHOXEHMS OpraHU3MoB
Meiio3

O6pa3oBaHue U pasBuUTHE MOJIOBbIX KNeToK. ON10A0TBOPEHME.
JNabopaTopHas paboTta N2 4 «M3yyeHne CTpoeHs NonoBbIX
KNEeTOK Ha roToBbIX MUKponpenapatax». O6obueHune no teme :"
DopMbl pa3MHOXEHUS OpraHn3MoB"

0.5

0.5

0.5

0.5

0.5
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23

24

25

26

27

28

29

30

31

32

33

34

NHAMBUAYaNbHOE pa3BUTUE OPraHM3MOB

leHeTMKa — HayKa O HacNeACTBEHHOCTU MU U3MEHUYNBOCTH

3aKOHOMEPHOCTU HaC/e[0BaHMs NMpPU3HAKOB. MoHOrM6puaHoe
CKpeLmBaHue

[nrnbpuaHoe ckpelmBaHne. 3aKOH HE3aBUCMMOTO
Hacnefo0BaHUA NPU3HAKOB. PelueHne 3aaau.

CuenneHHoe HacnefoBaHWe NpM3HaKoB. JlabopaTopHas paboTa
Ne 5 «M3yyeHne pe3ynbTaToB MOHOTMEPUAHOIO U
AUIMOBPUAHOIO CKpeLmBaHus y Apo30odubl Ha roTOBbIX
MUKponpenapaTax»

leHeTuka nona. HacnepgoBaHWe NpU3HaKOB, CLEMNIEHHBIX C
nonom. O6o6LeHNe No Teme :'"3aKOHOMEPHOCTU Hacnef0BaHUA

npu3HakoB"

MN3MeHuMBOCTb. HeHaceCTBEHHAsS U3MEHYMBOCTD.
Na6opaTtopHas pa6ota N2 6. M3ydeHne MoamdbuKaLmoHHOM
M3MEHYMBOCTU, MOCTPOEHNE BAPMALMOHHOTO psaa n
BapMaLMOHHOM KPUBON»

HacneacteeHHas nsMeHUYMBOCTb. JlabopaTopHas pa6oTa N2 7.
«AHann3 MyTaumn y apo3odunbl Ha roToBbIX
MuKponpenapaTtax». O606LeHne no Teme:"3aKOHOMEPHOCTH
n3meHymsocTn"

[eHeTuKa YenoBeka

PesepBHbIit ypok. O606LLeHME No TeMe «HacneaCcTBEHHOCTb M

MU3MEHYUBOCTb OPraHN3MOB»

Cenekums Kak HayKka 1 npouecc

MeToabl U AOCTUXKEHUS Cenekumm paCTeHMﬁ U XUBOTHbIX

BuotexHonorns kak otpacib Npov3BOACTBa

OBLLEE KOJIN4YECTBO YACOB MO NPOrPAMME

10 A KJIACC

Ne

/i

TeMa ypoka

buonorua B cuctemMe Hayk. Npaktuyeckoe 3HavyeHue
6ronornyecKkmx HayK

MeToibl No3HaHUS XUBOW NpUpoapl. MpakTuyeckas paborta N2 1
«Mcnonb3oBaHUe pas3IMuHbIX METOLOB NPU U3yYEeHUU
B1ONOTNYECKNX OO6BEKTOBY

O6beKT U3yyeHus 6uonorum.bruonornyeckme cuctemol,

Bcero

34

Konnyectso 4acos
KOHTpo/ibHbIe paboTbl

0.5

0.5

0.5

MpakTnyeckne paboTbl

0.5

Ja
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11

12
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14

15
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npouecchl U Ux usyveHue. O606LLeHMe no Teme: "BeegeHune"
XUMUYECKUiA coCTaB KNeTKU. Boga U MuUHepasibHble conm
Benkn. CoctaB 1 cTpoeHue 6enkoB. OyHKUUN GeNKOB

depMeHTbl — BUoorMYeckmne KaTanmnsatopsl. JlabopaTopHas
pa6ota N2 1 «M3yyeHne KaTaIMTUYECKOWM aKTUBHOCTU
bepMeHTOB (Ha NpMMepe aMuNasbl UK KaTanasbl)»

YrneBogpbl. Jiunnapl

HykneunHoBble kncnotbl. AT®. O606LLeHe no Teme
"MonekynspHbIil ypoBeHb"

WcTopus n MeToabl U3yvyeHus Knetku. KnetouHas teopus
KneTka Kak LenocTHas mBas cuctema

CTpoeHue 3yKapuoTUYEeCcKoi KaeTku. JlabopatopHas paborta N2 2
«M3y4eHne cTpOEHUs KNETOK PacTeHWUI, XKUBOTHbIX, FPMOOB 1
6aKTepuii Nos, MUKPOCKOMOM Ha roTOBbIX MUKponpenapaTax u
nx onucanHue». O606LeHre no Teme: "CtpoeHune kneTkun"

O6MeH BeLLLeCTB UM MeTaboIn3M
doTocKHTE3. XeMocuHTe3
SHepreTUyeckunii 06MeH (6eCKUCIOPOAHbIN M KUCIOPOAHbIN 3Tan)

YU3HEHHbIN LUMKN KNeTKU. [leneHne Knetku. Mutos.
JNlabopaTopHas paboTa N2 3 «HabaoaeHne MUTO3a B KNeTKax
KOHYMKa KOpeLLKa JlyKa Ha roTOBbIX MMKpOMnpenaparax»

BuocrHTes 6enKka (TpaHCcKpUnums, TpaHcaaums). Peakuus
MaTPUYHOTO CUHTE3a. Perynsaums TpaHCKPUNUMU U TPAHCASLUN B
KNeTKe U opraHusme

TpaHcnauus — 6MocuHTes beska

HekneTouHble popMbI U3HU — BUPYChbl. O6OBLLEHME MO TeMe:
"Mpouecchbl x/p, kneTkn"

DopMbl Pa3MHOXEHWUSI OPraHNM3MOB
Mel103. MNonoBble KNeTKU. lameToreHes.

O6pa3oBaHue U pa3BUTUE NMOJIOBbIX KNETOK. ONIOL0TBOPEHME.
Na6opaTopHas pabota N2 4 «M3yyeHne CTpOEHUs MONOBbIX
K/IETOK Ha roTOBbIX MMUKpOMpenapaTax».

0O606LeHne no TemMe: " PasMHOXeHWe opraHn3mMoB"

Pa3BuTHE NOOBbLIX KAETOK. OnnogoTeopeHne. HauBUayanbHoe
pasBUTHE OpPraHM3MOB.

[eHeTMKa — HayKa O HacneACTBEHHOCTU U U3MEHYMBOCTU.

0.5

0.5

0.5

0.5



24

25

26

27

28

29

30

31

32

33

34

3aKOHOMEPHOCTU HacleA0BaHUA MPU3HAKOB. MoHOrM6puaHoe
CKpeLmBaHue. PelueHne 3aa4 Ha MOHOTMBPUAHOE
CKpeLLMBaHne. HenoaHoe JOMUHUPOBaHWE. AHanu3upyoliee
CKpeLmBaHue. PelieHne 3aa4 Ha HENOJIHOE AOMUHUPOBaHWE

CKpEeLLMBaHue.

OurnépuaHoe ckpelmBaHme. 3aKOH He3aBUCMMOro
Hac/nef0BaHMsA NpU3HaKoB. PelleHne 3ajay Ha AurnbpuagHoe
CKpeLLmBaHue

HeannenbHoe B3anmogeicTeue reHos.CuenneHHoe
HacnefoBaHWe Npu3HakoB. JlabopaTtopHas pabota N2 5
«M3y4eHne pe3ynbTaToB MOHOTMOPUAHOIO N AUTMOPUAHOTO
CKpeLLMBaHUs Y A4po30dubl Ha FOTOBbIX MUKpoOMpenapaTax».
XpOMOCOMHas Teopus Hacnef0BaHUA.

leHeTuKa nona. HacnefoBaHWe NPU3HAKOB, CLENIEHHbIX C
nonoM. PeleHure 3a4a4 Ha CLENIEHHOE C NOJIOM Hac/ef0BaHME.
0606u1eHME Mo TeMe: "3aKOHOMEPHOCTM HacNef0BaHNS
npusHakos"

3aKOHOMEpPHOCTN U3MEHYMBOCTU. HeHacneacTBeHHas
M3MeHuYnBocTb. JlabopaTtopHas pa6ota Ne 6. M3yyeHune
MOANPUKALMOHHON N3MEHUYMBOCTU, NOCTPOEHUNE
BapWaLMOHHOTO PsAa U BapMaLMOHHON KPUBOM»

HacneactBeHHas usmeHumMBocTb. JlabopatopHas pabota N2 7.
«AHanu3 MyTtaumi y po3odubl Ha roToBbIX
MuKpornpenapaTtax». O606LeHne no TemMe: "3aKOHOMEPHOCTH

M3MeH4nBocTn"

[eHeTuKa yenoBeka

Pe3epBHbIN ypok. O6o6LieHne no TeMe «HacneacTBEHHOCTb U
M3MEHYMBOCTb OPraHU3MOBY

CefleKums KaK HayKa u npouecc

MeToabl U fOCTUXKEHUS CeneKkummn paCTeHVIVI » YXUBOTHbIX U
MUKPOOPraHnM3mMos

BuoTexHoNorMs Kak oTpac/ib NPoM3BOACTBA

OBLLEE KOJIMYECTBO HYACOB IO NMPOrPAMME 34

11 KJIACC

Ne

n/i

Tema ypoka

68

Bcero

0.5

0.5

0.5

KonuyectBo Yacos

KOHTpOAbHbIE

paboTbl

[MpakTnye
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JBOJIOUMSA N METOAbI €€ N3YyUYEHUS
WcTopus pasBuTUS NpeacTaBaeHuin 06 3BOSIOLUMN
Mukpo3soatoums

Monynsaums Kak afeMeHTapHas eAMHULA BUAA U 3BoaoumMK. JlabopaTopHas pabota N2 1 «CpaBHeHWe BMAOB NO

MOPHONOrNHECKOMY KPUTEPUIO»
Opvixywme cunbl (3neMeHTapHble GpakTopbl) 3BOOLMUM
EcTecTBeHHbIN O0T6OP 1 ero Gpopmbl

Pe3sy/bTaTbl 3BOJIIOLMU: NMPUCNOCOBNEHHOCTL OPraHN3MoB M BuA0o6pasoBaHue. JlabopaTtopHas pabota N2 2
«OnucaHre NpUcnoco61eHHOCTU OpPraHNM3Ma M e€ OTHOCUTE/IBHOTO XapaKTepa»

HanpaBneHus 1 NyTM Makpo3BoOaOLUK
HeobpatnumocTb 3BoOAOLMMU

McTopus XXn3HM Ha 3eMnie U MeToapbl €€ U3ydeHns
FMnoTe3sbl NPOMUCXOXAEHMS XXU3HU Ha 3emne
Pa3BuTHeE XU3HM Ha 3eMAe Mo 3paM U nepuojam

OCHOBHbI€ 3Tanbl 3BOJIOLMU PACTUTENIBHOIO U XXMBOTHOTO MUpa. MpakTuyeckas pa60Ta Ne 1 «M3yyeHne nckonaemblix

OCTaTKOB PACTEHUIN U KUBOTHBIX B KOJIIEKLMSAX»

CoBpeMeHHas cucTeMa opraHMyYeckoro Mupa

JBOJIIOLMS YesloBeKa (aHTpornoreHes)

OBwxylme cunbl (GakTopbl) aHTponoreHesa

OCHOBHblE CTaJMKN IBOJIIOLMNM YeloBEKA

YenoBeyeckune pacbl U NpUpoAHble afanTaLlnm YenoBeka

Pe3epBHbIi ypok. O606LLeHNe No TeMe «BO3HUKHOBEHUE U Pa3BUTUE XKM3HWU HA 3eMae»
JKONOrns Kak Hayka

Cpepbl 06UTaHUSA 1 3KoNOrnYeckme GpakTopbl

AbunoTtnyeckue dakrtopsl. JlabopatopHas paborta N2 3. «Mopdonormyeckme 0co6EHHOCTU PACTEHNIA U3 Pa3HbIX MECT
o6uTaHuaY. JlabopatopHas pabota N2 4. «BausHMe CBETa HA POCT U Pa3BUTUE YEPEHKOB Kojleyca»



23 BuoTuyeckme paktopsl 1

24 . o 1
IKOSIOrMYECKME XapaKTEPUCTMKM nonyasumu. MNpaktuyeckas pabota N2 2 «MoAcHET NAOTHOCTM NONYASLMIA Pas3HbIX

BUAOB PaCTEHUNY

25 CoobLectBa opraHM3mMoB — 61oLLeHO3 1

26 1
IKOJIOTMYECKME CUCTEMBI (IKOCUCTEMBI)

27 o 1
OCHOBHbI€ NMoKa3aTe/iM 3KOCUCTEMbI. IKONIorMyeckme nupammugbl. CBoMCcTBa akocucteM. Cykueccus

28 1
MpupoaHbie 3KoCUCTEMBI

29 1
AHTpOMOreHHble 3KOCUCTEMBI

30 1
Buocdepa — rnobanbHas akocucteMa 3emMan

31 1
3aKOHOMEPHOCTU CyLLECTBOBaHUS Guocdepsbl

32 YenoseyectBo B 6uochepe 3eMaun 1

33 1
CocyLiecTBOBaHWe NPUPOAbI U YeNoBeYECTBA

34 . 1
PesepBHbIit ypok. O606LeHMe TeMbl «COOBLLECTBA U IKOIOTMYECKUE CUCTEMDI»

OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME 34



