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IHHOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpaMMsbl O OUOJIOTHH TEOPETUYECKYIO OCHOBY I OIpEIeTICHHs MOAX00B K
dbopmupoBaHui0 coiepkaHus ydeOHoro mpeamera «buonorus» COCTAaBWIM:  KOHILENTYAJIbHbIC
nonoxenuss ®I'OC COO o B3amMOOOYCIOBICHHOCTH IEJieH, COJAEp)KaHMs, Pe3yIbTaTOB OOYYCHHS H
TpeOOBaHUII K YpPOBHIO IMOATOTOBKH BBIMTYCKHHKOB, MOJIOKEHUS 00 OOMMX IENIX WM MPUHIUIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpelHero obmiero obpasoBanus B Poccuiickoii
Ddenepanun, a TakKe MOJOKEHUS O crienudrke OMOIOTHH, €€ 3HAYCHUH B MTO3HAHUU JKUBOU MPUPOIBI U
o0ecrieyeHnn CyIIeCTBOBaHMA dYenoBedeckoro oOmiectBa. CoriacHO Ha3BaHHBIM  IOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma mo Owuonormm AaéT TPEACTABICHHWE O MeNsAX, o0 oOmel crpaTerud OOy4YeHUS,
BOCIUTAHMSI W Ppa3BUTHUA OOYy4alOLIUXCS CpeAcTBaMU ydeOHoro mpenmera «buonorus», ompenenser
00s13aTeNIbHOE TPEAMETHOE COJEp)KaHUe, €ro CTPYKTYpYy, pacmpeilelieHHe MO0 pasfenaM U TeMmam,
PEKOMEHIYEMYIO0 TOCIEAOBATEIHLHOCTh M3yYeHHUS] y4eOHOro MaTepuana ¢ Y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa3oBaTENbLHOTO IPOLECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4aromuxcs.

B mporpamme 1Mo OWOJIOTHH TakXe YYUTBIBAIOTCS TPEOOBAaHUS K IUIAHHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U MPEAMETHBIM pe3ylbTaTaM oOyueHus B (POPMUPOBAHUU OCHOBHBIX BUIOB Y4eOHO-
MO3HABATEIBHON  NIEATENbHOCTH/YUeOHBIX JIEHCTBUH  OOYYAIOMIMXCSl IO OCBOCHHIO  COJEPKAHHS
Ouoaoruueckoro oopazoBaHusl.

B nporpamme no 6uonoruu (10 xnacc, 6a30Bbli ypOBEHb) peaIn30BaH IPUHLIUI IPEEMCTBEHHOCTH
B U3y4eHUHU Ouosioruu, Ojaromaps yemy B HEil MpOCMaTpUBAETCS HANPABIEHHOCTh HA pa3BUTHE 3HAHUIA,
CBS3aHHBIX C (OPMHpPOBAHHEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUsS, IIEHHOCTHBIX OpHEHTAIIHN
JUYHOCTH, SKOJOTMYECKOrO MBIIUICHUS, MPEACTaBICHU O 370poBOM oOpa3e KH3HU H OepesKHBIM
OTHOIIICHHEM K OKpYKaromel npupoanoi cpene. [loaToMy Hapsiay ¢ M3y4eHHEM OOIIEOHMOIOTHISCKUX
TEOpHil, a TakKe 3HAHUW O CTPOCHHM >KHUBBIX CHCTEM pPA3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIMX B HUX MPOLECCOB B IporpaMme Mo OWOJIOTMM YJEIeHO BHUMAaHHE HCIOJIb30BaHUIO
MOJIYYEHHBIX 3HAHUN B TOBCEAHEBHOW >KM3HHM JUIS PEIICHUs NPUKIAAHBIX 3a7ad, B TOM YHUCIE:
Npo(UIAKTUKU HACJIEJCTBEHHBIX 3a00JIEBaHUN 4YEJIOBEKAa, MEIUKO-TEHETHYECKOr0 KOHCYIbTHUPOBAHUS,
00OCHOBaHHUS SKOJIOTHYECKH 11€JIeCO00Pa3HOT0 MOBEACHUS B OKpYXarollel MpUPOJHON cpele, aHanu3a
BIIMSHUS XO3SIMCTBEHHOW JIEATETHHOCTH YEJOBEKAa Ha COCTOSHHE TNPUPOAHBIX M HMCKYCCTBEHHBIX
9KOCUCTEM. YCHJIEHHE BHHMAaHHUS K TPUKIATHOW HAMpPaBIIEHHOCTH Y4eOHOro mpeamera «buomorus»
MIPOJUKTOBAHO HEOOXOJMMOCThIO O0ECIeYeHMsI YCIOBUM ISl pEelIeHHs OJIHOM W3 aKTyallbHbIX 3aJad
IIKOJILHOTO OHMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpernoyaraet (GopMUPOBaHHE Y OOYyUYaIOIIUXCS
CIIOCOOHOCTH aJIJalTUPOBATHCS K U3MEHEHUSIM JMHAMUYHO Pa3BUBAIOILErOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpeaHero o0uiero oopa3zoBaHus 3aHUMaeT BaxkHoe MecTo. OHa o0ecrieunBaeT
dhopMupoBaHKe y OO0ydYaIOIIMXCSA MPEICTABIECHUNA O HAyYHOW KapTHUHE MHUpa, pacmupseT U o0oOiiaer
3HaHUS O >KUBOM Mpupoje, €€ OTIIMYUTEIbHbIX IMPU3HAKaX — YPOBHEBOM OpPraHU3allid U 3BOJIIOLINH,
CO3/MaéT YCIIOBUSL [UIsi: TIO3HAHUS 3aKOHOB JKMBOM MpPHUPOAbI, (OPMUPOBAHUA (YHKIIMOHATHHON
TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e€30MacHOro o0pasza >KU3HH, HSKOJOTHYECKOTO MBIIICHUS,
IIEHHOCTHOTO OTHOIIEHUS K )KUBOU MIPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHne OMOIOTHS UMEET Tak)Ke I PEIICHUs BOCITUTATENbHBIX U PA3BUBAIOIINX 33124
cpemHero o6miero oOpa3oBaHMs, colanu3anuu oOydaronuxcs. M3ydenwe Omoioruu oOecredrBaeT
ycIoBus Uisi (POPMUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET WMHTErpaluy OUOJOTMYECKMX 3HAHHWM C IMpeACTaBICHUSIMH U3
JIpYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3MKH, XUMHUH U Teorpaduu. Ha3zBaHHBIE MOTOKEHHS O
MpeHa3HauYeHUuN y4eOHoro mnpenMera «buosorus» cocTaBUIM OCHOBY JJISl ONpEIENIEHUs MOAXOJO0B K
0TOOpY U CTPYKTYPUPOBAHUIO €TO COACPIKAHMUS, TIPEJICTABICHHOTO B IpOrpaMMe MO OHOJIOTHH.

OT60p comepxanus yaeOHoro npeameta «buomorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C TTO3HUITHI
KYJIBTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaromuecs JOHKHBI OCBOUTH 3HAHUS U
yYMEHHsI, 3HauyuMble A7 (OpMUPOBAaHUSA OOWIEH KyJIbTYpbl, OMPEIENAIONINe aJeKBaTHOE IOBEJICHHE



YeJIOBEKa B OKPYKAIOIICH MPUPOIHON cpesie, BOCTPEOOBaHHBIC B MTOBCETHEBHOM XKU3HU M MTPAKTUIECKOM
nestenbHOCTH. Ocoboe MecTo B ITOW CHCTEME 3HAHUM 3aHMMAIOT 3JEMEHTH COAEP)KaHUs, KOTOpHIE
CIIy>)KaT OCHOBOHM At (hOpMUPOBAHMS MPEACTABICHUN O COBPEMEHHOI €CTeCTBEHHO-HAYYHOW KapTHHE
MHUpa M IEHHOCTHBIX OpPUEHTALHUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHM3alMd OWOJIOTHYECKOTO
oOpa3oBaHus.

CTpyKTypHpOBaHUE COACPKaHUS yUeOHOTO MaTepuasia B porpaMMe Mo OMOJIOTHH OCYIIECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAUEHUS 3HAHUM 00 OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOM MPHUPOABI, O €&
YPOBHEBOM OpraHu3alMi ¥ SBOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKTYpE Yy4eOHOIO Mpeamera
«buosnorus» BbIJENEHBI CIIEAYIONINE Co/lepKaTenbHble TUHUM: «bruonorus kak Hayka. MeTopl Hay4HOTO
no3HaHus», «Kierka kak Ouojormyeckass cucremay, «OpraHusM Kak OHOJOTHYecKas CHCTEMay,
«Cucrema U MHOroo0Opa3ue OpPraHh4ecKoro Mupa», «IBOJIOIUS >KUBOH MHPUPOIBD», «IKOCHUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTI.

Lenp wu3yuenuss yuebHoro mnpeamera «buomorus» Ha 0a30BOM ypOoBHE — OBJaJIeHUE
00y4aroImUMUCs 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBHON OpraHU3aIMH KUBBIX CUCTEM Pa3HOTO paHTa
U IpuoOpeTeHre YMEHUI HCIOIb30BaTh 3TU 3HAHUS U1 TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB
KUBOHW TIPUPOJIBI U PEUICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxkenne 1enu u3ydeHuss ydeOHoro nmpenmera «buomorusi» Ha 0a30BOM  ypOBHE
o0ecreYnBaeTCs pelIeHUEM CIeTYIOIUX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHUCTEMBbl 3HAHUN O OHMOJOTMYECKHX TEOpHUAX, YUCHMSIX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPABWIIAX, CIYXaIlUX OCHOBOH st (opMUpOBaHMS TPEACTABICHUN O
€CTECTBEHHO-HAYYHONH KapTUHE MHUpPA, O METOJaxX HAY4YHOIO IMO3HAHUS, CTPOCHHHM, MHOrooOpasuu u
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OPTaHHM3alWH, BBIIAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBaHMIX B OMOJIOTHH;

dopmupoBaHHe 'y OOYYalOIMXCS TIO3HABATENIbHBIX, WHTEIUIEKTYaJbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH B IMpoliecce aHallM3a JAaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3IJISIIOB, HIEH U
MOJIXO/I0B K M3YYSHHIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHHU3aIlu;

CTaHOBJIEHHE Yy oOydaromuxcsi oOmeld KynbTyphl, (DYHKIIMOHAIBHOM TIPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSICHATH M OICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA )KUBOM MPUPOJIBI HA OCHOBAHWY 3HAHHUN U
OTIBITA, MOJIYYEHHBIX ITPU U3Y4YEHUH OMOJIOTHH;

(¢bopMHpoBaHHE y 00yYaroOIMXCs YMEHUH WIUTIOCTPUPOBATh 3HAUEHHE OMOJOTMYECKMX 3HAHUU B
MIPAKTUYECKON JIEATENIbHOCTH UEJNOBEKa, pa3BUTHM COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 4YEJIOBEKOM JKHBOM  MPHUPOJBI,
HEOOXOAUMOCTH OEpeXKHOTO OTHOMICHUS K HeH, COONIOJCHHMS JTUYECKHX HOPM IPH MPOBEACHUHU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HAHME IIEHHOCTH OMOJIOTUYECKUX 3HAHUH /IS TOBBIIIEHUS YPOBHS 9KOJIOTHYECKON KYIBTYPHI,
11 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHWN U YMEHUHN B MOBCETHEBHOW JKU3HU JIJISI OIEHKH TOCIIEACTBUN
CBOEH JIEATEIbHOCTU 10 OTHOLIEHUIO K OKPY)KaIoLIel cpejie, COOCTBEHHOMY 370pPOBbI0, 00OCHOBAaHUE U
coOmroienne Mep nporIakTHKA 3a0071€BaHU.

B cucteme cpennero obiero odpasoBanus «bruonorusy», nzydaemas Ha 6a30BOM YpOBHE, SIBIISIETCS
00s13aTeNbHBIM YU€OHBIM MTPEIMETOM, BXOSIIUM B COCTaB MpeIMeTHOMN obsacTi «EcTecTBeHHO-HayUHbIe
npeameTsbi». [l u3yuenust Ononoruu Ha 6a30BOM YpOBHE CpeIHEro o0Iero o0pa3oBaHusi OTBOAUTCS 68
yacoB: B 10 knacce — 34 gaca (1 gac B Hezneno), B 11 kinacce — 34 yaca (1 yac B Hezleno).

MECTO YYEFHOI'O ITIPEAMETA «bUOJIOT'US» B YYEBHOM IIJIAHE

JlanHas mporpaMMma mpeaycMaTpuBaeT udy4deHue Omosiorun B 10 xiacce (0a30BbIii YypOBeHb) -
1 yac B Heaes10, Bcero - 34 yaca.



COJAEP)KAHUE OBYYEHUS
10 KVIACC
Tema 1. buoJsiorust kak Hayka.

Buonorus xax Hayka. CBs3p OmoJOruu ¢ OOMIECTBEHHBIMH, TEXHMYECKHMMH U JAPYTHMMH €CTECTBEHHBIMU
HayKamHu, (Quiaocodueid, ITUKOH, ICTETUKONW U TpaBoM. Poibe 6uonornu B (OpMUPOBAHMH COBPEMEHHOW HAaydHOU
KapTuHBI MUpa. CrcTeMa OMOIOTHYECKIX HAaYK.

MeToabl IO3HAHMSI KUBOH pUPOAbI (HAOMIOeHNE, DKCIIEPUMEHT, OITMCaHue, U3MEepEHHe, KilacCu(uKaIus,
MOJICIMPOBAHUE, CTATHCTHYIECKAsT 00padOTKa TaHHBIX ).

JdemoHcTpaumu:

[Moptpetsr: Y. Japsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmuupe! 1 cxeMbl: «MeTOAbI TO3HAHUS KUBOK MPHUPOIBDY.

JlaGopaTopHble H MPAKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «lcmonmp3oBaHHE pPAa3MIUYHBIX METOAOB IpPH HM3YYEHHUH OHOJOTHYECKHX
00BEKTOBY.

Tema 2. ZKuBble cucTeMbl U MX OPraHU3ALMS.

’Kusbie cuctembl (OWOcHCTEMBI) Kak mpeAMeT wu3ydeHus Owonornu. OTINYHE JKUBBIX CHCTEM OT
HEOPraHWYECKOU MPUPOIBL.

CpoiicTBa OMOCHCTEM W MX pa3HOOOpaswe. YPOBHH OPraHM3ANNN OMOCHCTEM: MOJEKYJISPHBIA, KIETOYHBIH,
TKaHEBBIi, OpraHU3MEHHBIN, OMYJIAIMOHHO-BUIOBOW, IKOCUCTEMHBIHN (OHOTEOIIEHOTHIECKHIT), OnochepHBIH.

JdemoHcTpaumu:

Tabmuups! 1 cxembl: «OCHOBHBIE PU3HAKH KU3HWY, « Y POBHHU OPraHU3AIMY )KUBOU PUPOIBD».

O6opynoBanue: mosenb Monekynsl JJHK.

Tema 3. XumMuuyeckuii cocTaB U CTPOeHUE KJIETKH.

XUMHUYECKUH COCTaB KJIETKA. XHUMHYECKHUE DJIIEMEHTBHI: MaKpOJIEMEHTHI, MHUKPO3JIEMEHThH. Boga wu
MUHEpaTbHbIE BEIIECTBA.

@OyHKINN BOJBI 1 MUHEPAIBHBIX BellecTB B KieTke. [lognepxanne ocMoTHIeckoro Oananca.

Benxu. CocraB u crpoeHune OelKOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. He3aMeHHMbIe U 3aMeHHMBIC
AMHHOKHUCIIOTBL. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphI O€JIKOBOW MOJEKYJbl (MIepBUYHAS, BTOPHYHAS,
TpPEeTUYHAs ¥ YeTBEPTHYHAS CTPYKTYpa). XUMUYECKHE CBOICTBA OeNkoB. bruonorndeckue (GyHKIHH OEIKOB.

depmeHTsl — Ouonorndyeckue kartamuzatopbl. CTpoeHHe (QepMeHTa: aKTHBHBIM LEHTp, cyOcTpaTHas
cnenupuanocts. Kopepmentsl. Buramunbl. OTinuuust pepMeHTOB OT HEOPraHUYECKUX KaTallu3aTOpPOB.

YrneBoapl: MoHOcaxapuubl (TJIOK03a, prbo3a W Ie30Kkcuprbo03a), nucaxapuibl (caxaposa, JaKTo3a) H
royiMcaxapu bl (Kpaxmadi, TIUKOTeH, [IeJUT003a). bronornveckne (yHKIMH yTIEBOJIOB.

Jlumuppr:  Tpuraunepuapl,  Gochonunuapl,  crepounbl. [ uapodunbHO-THAPOoGOOHBIE  CBOWCTBA.
Buonornueckue ¢pynkunu munuaoB. CpaBHEHUE YIIEBOAOB, OCIKOB U JIMMUIOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennossle xucnotsl: JJHK um PHK. Hyxieotnael — MOHOMEpPBI HYKIEMHOBBIX KHCIOT. CTpoeHHE H
¢ynkunu IHK. Crpoenne u ¢pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKIHH.

Hutonorust — Hayka o kieTke. Kierounas Teopusi — mpuMep B3aUMOACHCTBHA Waed U (aKTOB B HAYYHOM
rmo3HaHuH. MeTobl N3yYeHUsI KIIETKH.

Knerka xak nemoctHast >kuBas cucrema. OOIIMe TpU3HAKU KIIETOK: 3aMKHYTash HapyKHas MeMOpaHa,
monekyibl JJHK xak reneTndeckuit anmapar, CucTemMa CHHTe3a Oerka.

Tumel KIETOK: 3yKapuOTHUECKas U poKapruoTHuecKast. OCOOEHHOCTH CTPOEHUS MPOKAPUOTUIECKOHN KIIETKH.
Krnerounas crenka 6akrepuid. CTpoeHHE 3yKapHOTHUECKOH KieTkr. OCHOBHBIC OTJIMYHS PACTUTEILHOMN, YKUBOTHON
Y TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKAa, TTIMKOKaJIWKc, uX (yHkumu. Ilnazmarndeckas
MeMmOpaHa, e€ cBoiicTBa u QyHKuMH. LluToruiazma u e€ opranonasl. OnHoMemOpanHble opranouns! kiuetku: J1IC,
anmapat ['onbmkn, mu3ocombl. [oyaBTOHOMHBIE OpraHOWIB! KJIETKH: MUTOXOHIPUH, TuTacTuAb!. [Iponcxoxaenne
MUTOXOHAPUNA W macTui. Bunpl mnactun. HememOpaHHBIE OpraHOWIBI KIETKH: pUOOCOMBI, KJIETOYHBIA IIEHTD,
LEHTPHOJIU, PECHUYKH, XI'YTHKH. DYHKIIMHA OPraHOUIOB KIETKH. BKiIroueHus.

Anpo — perynatopHbeld neHTp kieTkn. CTpoeHue sapa: saepHas o00J0YKa, Kapuoria3Ma, XpOMAaTHH,
AJIPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KJIETKE.

JdeMoHcTpanmnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIsann, M. llneiinen, P. Bupxos, x. Yorcon, ®@. Kpuk, M. Yuikusrc,
P. ®panxnun, K. M. bap.



Huarpammsbl: «PacnpenenieHne XHUMHUYECKMX D3JIEMEHTOB B HEXHUBOH Tmpuponae», «PacnpeneneHue
XMMUYECKUX JIEMEHTOB B )KHBOU MPUPOAE.

Tabmuuer u cxemsl: «llepronnyeckass TabMUIa XUMHYECKUX DIIEMEHTOBY», «CTpOeHHE MOJIEKYNbl BOABIY,
«buocuntes Oenka», «CtpoeHue Monekynsl Oenka», «Ctpoenue ¢epmentay, «Hyknennosbie kucnmotsl. JJHK»,
«Ctpoenne monekynsl ATO», «CTpoeHne 3yKapruOTHIECKOH KIeTKI», « CTpOeHHEe KUBOTHOU KIIETKNY, «CTpoeHne
pacTuTenbHON KiIeTKn», «CTpoeHHe INPOKapHOTHYECKOH KieTkn», «CTpoeHHue sapa KISTKH», «YTIEBOABD»,
«JInnmaeny.

O6opynoBaHne: CBETOBOW MHKPOCKOI, OOOpYIOBaHWE Il TPOBEACHWS HAONONECHUH, W3MEpeHHil,
9KCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIbHBIX, JKUBOTHBIX U OAKTEpUaJIbHBIX KIETOK.

JlabopaTopHble M MPpaKTHYeCKHe PadoTHhI:

JlaboparopHast pabota Ne 1. «M3ydyeHne KaTaJUTUYECKOW aKTUBHOCTH (EpPMEHTOB (HA MpUMEpe aMHJIa3bl
WJTH KaTajaas3bl)y.

JlaboparopHast pabota Ne 2. «l3ydeHue CTpOEHHS KIETOK pacTeHHH, XMBOTHBIX W OakTepwil Mmox
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U X OMUCAHUEY.

Tema 4. ZKuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemecTB, WIH METabOau3M. AcCHMWIANNSA (IIACTHYECKHH OOMEH) W IUCCUMUJISAITUS
(oHepreTuveckuii 0OMEH) — JIBe CTOPOHBI EAMHOTO Tpoliecca MeTabonu3Ma. Posb 3aKOHOB coXpaHEeHHs BEIECTB U
SHEPTUU B IOHUMAaHUU MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPO(MHBIN M TerepoTpodHBIA. Pomb ¢epMeHTOB B OOMEHE BEIIECTB H
MPEBPaILEHNN DHEPTUH B KIIETKE.

dotocunres. CseroBass W TemHOBasg ¢a3bl (orocuHTe3a. Peaknmm QorocuHreza. DPPEKTUBHOCTH
(hotocunTesa. 3HaueHne (poTocHHTE3a JUIA KU3HU Ha 3emite. BimsHue ycnoBwii cpeipl Ha POTOCHHTE3 U CIIOCOOBI
MOBBIIIECHHUS €70 NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHMIA.

XeMmocHuHTe3. XeMOCHHTE3Upyolne OakTepun. 3HaueHHe XeMOCHHTEe3a IJIs )KU3HHU Ha 3emile.

OHepreruueckuii oOMeH B KieTke. PaciueruieHue BeIlecTB, BBIACICHUE M aKKyMYJHPOBAaHUE 3HEPTUH B
KIIETKe. DTambl dHepreTudeckoro oomeHa. |mmkonu3. bpokeHne m ero Buasl. KucrmopomHoe OKuUCIIeHWE, WA
KJeTouHoe apixanue. OxucnurtensHoe GocopunrpoBanue. IPHEKTUBHOCTh IJHEPIEeTUIECKOT0 0OMEHa.

Peakiun matpuuHoro cuHTe3a. [eHermueckass wHpopmanus u JIHK. Peanmzanmst renermuueckoit
nH(pOpMalul B KIETKe. | eHeTHMUecKWid KOA W ero cBoWcTBa. TpaHckpumuss — MaTpudHbli cuHTe3 PHK.
Tpancnsiust — 6nocuHTe3 Oenka. Dtanbl TpaHcauuu. KonupoBanne aMuHOKUCIOT. Ponb pubocom B OHocuHTE3e
Oenka.

Hexnerounsie ¢opmel xu3nu — Bupychl. Mcropust otkpeitus Bupycos (. W. VBanosckwuil). OcobeHnocTn
CTPOCHHUSI W JKU3HEHHOrO0 IMKJIAa BHpPYcoB. bakrepumodaru. bome3Hn pacteHuii, >XKMBOTHBIX U YEJIOBEKa,

BBI3bIBaEMble BUpycaMu. Bupyc wummyHoneduuuta uenoBeka (BUY) — Bo3Oymurens CIIM/la. OGpartHas
TPAHCKPHIIIHSA, peBepTa3a U uHTerpasa. [IpoguiakTuka pacpoCcTpaHeHNs] BUPYCHBIX 3a00JICBaHUIA.
JdemoHcTpanum:

Hoprpetsr: H. K. Konsrios, 1. U. Banosckuit, K. A. Tumupszes.

Tabmunel U cxembl: «Tumbl nutaHusy, «Metaboausm», «MUTOXOHIPUS», «DHEPreTHUSCKUH OOMEH»,
«Xnopomnact», «Portocunres», «Crpoenne JHK», «Crpoenne u ¢yHkunoHupoBanue rera», «CHHTE3 Oenkay,
«enetnueckuii  kom», «Bupyce», «bakrepuodarm», «Ctpoenune u >ku3HeHHbId 1uKn Bupyca CIIW/a,
6axTepuodaray, «Permmukarms JJHK».

O6opynoBanue: Mozenu-amunkanun «Y qsoenue JJHK u tpanckpunuusy», «buocunres 6enka», «CtpoeHue
KJIETKN», MOJieNb cTpykTypsl JTHK.

Tema 5. Pa3mHoOkeHHe U HHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1ukm, wnu KU3HEHHBIM MK KieTku. WMHTepdasa m muto3. I[lpomeccel, mporekaromue B
uHTepdaze. Pemukauus — peakunss matpuunoro cunresa JJHK. Ctpoenue xpomocom. XpOMOCOMHBIH HabOp —
KapuoTum. JIMTUIOMIHBI W TalUIOMAHBIA XPOMOCOMHBIE HaOOphl. Xpomatuabl. LluTomormdeckne OCHOBBI
Pa3MHOEHHUS 1 HHANBUAYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetkm — muto3. Cramgum mutosa. llporecchl, mpoucXoAfive HAa Pa3HbIX CTAAUSIX MHTO3a.
buonornueckuii CMBICII MUTO3a.

[IporpamMmmupyemasi ruOenb KIETKH — aromnTo3.

@DopMbl Pa3MHOKEHHsT OPraHU3MOB: OECloioe M MOJOBoe. Buuel 0ecnonoro pasMHOXKEHUS: JeliCHHe
Ha/IBOE, MOYKOBAaHUE OJHO- M1 MHOTOKJIETOUHBIX, CIOPOOOpa30BaHue, BEreTaTUBHOE Pa3MHOXKEHHE. ICKyCCTBEHHOE
KJIIOHUPOBAHHE OPTaHU3MOB, €T0 3HAYEHHUE JUI CEJICKINN.

ITonoBoe pa3sMHOMKEHHE, €TO OTIUYIMS OT OECIIONOTO.



Metios. Cramuu meiio3a. [Iporecchl, mpoucxoasmue Ha cTanusax Meiosa. [loBeneHne XpoMocoM B MeHo3e.
Kpoccunropep. buosnornyeckuii cMbIC U 3HaY€HHUE Meio3a.

lamerorene3 — mporecc 00pa30BaHUs IOJIOBBIX KJIETOK Y YKUBOTHBIX. [10JIOBBIE KeNe3bl: CEMCHHUKH U
ssmyHUKK. OOpa3oBaHUE W Pa3BUTHE IMOJIOBBIX KJIECTOK — raMeT (CIepMaTo30u/I, SHICKIIeTKAa) — CIIepMAaTOreHe3 U
oBorene3. OcoOOEHHOCTH CTPOEHUS SHIEKIIETOK U criepmaro3onoB. OmiogorBopenue. [lapreHorenes.

WnguBunyansHoe  pa3BuTHe  (OHTOTEHe3). OMOpHOHANbHOE  pa3BuTHE  (AMOpHOreHe3).  DTambl
SMOpPUOHANBHOTO  Pa3BUTHUS Y TIO3BOHOYHBIX JKMBOTHBIX:  JPOOJICHWE, TacTPYJSIHUs, OpraHoreHes.
[TocTamOproHaNbHOE pa3BUTHE. THIBI TOCTIMOPHOHATBLHOTO PA3BUTHA: TPSAMOE, HEmpsaMoe (JTHIHMHOYIHOE).
Brusitaue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pasButne pacrenuil. OHTOreHe3 IBETKOBOT'O PACTEHMS: CTPOEHHE CEMEHH, CTaluN Pa3BUTHAL.

JdemoHncTpanuu:

Tabmumer 1 cxembl: «DOpMBI Pa3MHOXKEHHSI OPTaHU3MOBY», «/[BOWHOE OIUIOMOTBOpPEHHE Yy IIBETKOBBIX
pacTeHuii», «BereraTrBHOE pa3sMHOXKCHHE pacTeHH», «JlemeHue KieTku Oakrtepuil», «CTpOEHHUE IMOJIOBBIX
KIETOK», «CTpoeHue xpoMocomby, «Knetounsiii mukny, «Pemmukanus JTHK», «Mutosy», «Meito3», «lIpsmoe u
HEMPSMOE pa3BUTHUE, «] aMETOreHe3 y MICKOMUTAOIIMNX U YeJIOBEKa», « OCHOBHBIE CTaIU OHTOICHE3a».

O6opynoBaHHe: MHKPOCKOI, MHKporpenapatsl «CriepMaTo30uabl MIIEKOIUTAIOMEroy, <« Slifmekierka
MIIeKomuTaromero», «Kaprokunes B KIETKax KOpelIKa JyKa», MarHUTHas MOJeb-anruiukanus «JleneHue
kieTkmy», monenb JIHK, Monens MetadasHoit XpOMOCOMBI.

JlaGopaTopHble U IPAKTHYEeCKUE PA0OTHI:

JlaboparopHas padora Ne 3. «HaOmroneHwe MHUTO3a B KIETKaX KOHYMKA KOpEIIKa JyKa HAa TOTOBBIX
MHUKpOIIpenapaTax.

Jlaboparopras pabora Ne 4. «M3y4eHre CTpOCHHS MOJIOBBIX KIIETOK Ha TOTOBBIX MUKPOIIPETIapaTaxy.

Tema 6. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

IIpenmer W 3amaun TeHeTWKW. McTopus pa3BUTUS TEHETUKW. Poib mUTONOrMM W 3MOpPHOJIOTHH B
CTaHOBJICHHH TeHETWKH. BKIaj poccHiCKUX W 3apyOeXHBIX YYEHBIX B Pa3BUTHE T€HETHKH. MeETOIbl TeHETHKU
(TMOpUOONIOTHYECKNH, NUTOTEHETHYECKUH, MOJIEKYIIpHO-TeHeTH4Yecknii). OCHOBHBIE TEHETHUYECKHE TTOHSTHSL.
I'eneTnueckas CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMaAX CerIIlI/IBaHI/IP'I.

3aKOHOMEPHOCTH  HacJeJOBaHUS TPU3HAKOB, ycraHOBIeHHble [. Mennenem. MoHoruOpuaHOE
CKpelIMBaHue. 3aKoH eAMHO-00pa3usi THOPHAOB TMepBoro mokoyieHus. IlpaBuino momuHHMpOBaHWS. 3aKOH
pacietiyiCHus IMPpU3HAKOB. I'mmoresa yncToTsl rameT. IlonHOE 1 HEemoJIHOE JOMUHUPOBAHUC.

JurnbpuaHoe ckpeniBaHie. 3aKOH HE3aBHCHMOTO HAcJIeI0BaHMS MpHU3HAKOB. LluTorenernyeckne OCHOBBI
TUTAOPUTHOTO CKpEIMBaHus. AHaIM3WpYIolee CKpenirBanue. Vcrnonp30BaHNe aHATU3UPYIOIIETO CKPEIMBAHUS
JUTSL OTIpEZIeNIEHUs] TEHOTHTIa OCOOH.

CueruieHHOEe Haclie[iloBaHue mpu3HakoB. Pabora T. MopraHa Mo CIEIUICHHOMY HacJICJJOBaHHUIO TEHOB.
HapyuieHnue cuersieHust reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasl TEOpHUs HACIEACTBEHHOCTHU. | € HeTUYECKUE KAPTHI.

I'enernka mosa. XpoMOCOMHOE OmpesiesieHHe Mona. AyTOCOMBI U TOJIOBBIE XPOMOCOMBL. I'oMorameTHbIe U
reTeporaMeTHble opraHu3mMbl. HacnenoBanue Npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

M3meHunBoCTh. Buabsl HW3MEHUMBOCTU: HEHACIHEACTBEHHAass W HacJeACTBeHHas. Pomnb cpeasl B
HEHACJIEJCTBEHHOW M3MEHYMBOCTH. XapakTepUCTUKA MOJTUPHUKAIMOHHOW M3MEHYMBOCTH. BapHalmoHHBIN psill 1
BapualiMOHHas KpUBasd. HopMa p€aKknoun IpUu3HaKa. KonnduecTBeHHBIE W KaueCTBEHHBIE IIPU3HAaKW U HUX HOpMa
peakuu. CBolicTBa MOIU(PUKAITUOHHOW W3MEHYHBOCTH.

HacnencrBennast, Wiy reHOTUITMYECKAast, U3MEHYHBOCTh. KoMOMHATHBHASI HI3MEHUYNBOCTh. Meiio3 U MOI0BOi
MIPOIIECC — OCHOBa KOMOWHATHBHON M3MEHUYMBOCTH. MyTaIrmoHHAas W3MEHYMBOCTH. Kiaccmdukanus MyTaruii:
TeHHBIE, XPOMOCOMHBIC, TeHOMHbIe. Yacrora © TpUYMHBI MyTanuid. MyTareHHble (akTOphL. 3aKOH
FOMOJIOTUYECKUX PAIOB B HacieacTBeHHOM u3aMenunBocty H. Y. BaBunosa.

BHGH}IepHaSI HaACJICACTBECHHOCTh U HK3MCHYUBOCTbD.

I'eneTnka denoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIE METOAblI I'€HCTHKU YCJIOBCKA: FeHeaHOFI/ILIeCKPlﬁ,
OJIM3HEIOBBIH, IMUTOTEHETHYECKUH, OMOXUMHUYECKUH, MOJIEKYJIIpHO-TeHeTndeckuii. COBpEeMEHHOE OIpe/eicHIe
FE€HOTHUIIA: TOJHOTE€HOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHWE, B TOM uuciie ¢ nomoulsio [II[P-ananu3za.
Hacnencrsennsie 3a00seBaHns YenoBeKa: TeHHBIE O0IE3HN, OOJIE3HU C HACTIEACTBEHHON MPEAPacIIONoKeHHOCTHIO,
xpoMocoMHbIe Oone3Hn. CoMaTuvecKkne U reHepaTuBHbIe MyTaiuu. CTBOJIOBBIC KIETKU. [IpHHIMIIEI 310pOBOTO
o0Opa3a JXKW3HHM, AMATHOCTHUKH, NPOPUIAKTUKH W JIEUCHUs] TEHETHYECKHUX Oone3Hel. MenuKo-reHeTHYeCcKoe
KOHCYJIBTHPOBaHME. 3HAU€HHE MEAWIMHCKON TEHETHKH B TPEAOTBPAIICHHH W JIEYCHHWH TEHETHYECKUX
3a005IeBaHU YeIOBeKa.



JdemoHcTpauuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Peconckmii, H. U.
Baguiios.

Tabmuupr u cxembl: «MOHOTHOpPHIHOE CKpEIMBAHWE M €r0 LUTOTEHETHYeCKas OCHOBa», «3aKoH
pacuienyieHdss U ero IUTOTeHeTH4ecKash OCHOBa», «3aKOH YUCTOTHI ramer», «urubpuaHoe CKpeluBaHHE»,
«lluTonornyeckre OCHOBHI AWTHOPHIHOTO CKpEIIMBAHUSA), «Meio3», «B3amMmomelicTBHe alIeIbHBIX TEHOBY,
«I'eneTnyeckue KapThl pacTEeHUM, KUBOTHBIX M YelIOBeKa», «['eHeTHKa moja», «3aKOHOMEPHOCTH HAcCJeIOBaHMUA,
CLIETJICHHOI'0 ¢ Honom», «KapuoTumel yenoBeka W KMBOTHBIX», «Buasl mameHunBocTH», «MoanpukanuoHHas
N3MEHYUBOCTHY, «HacnenoBanue pesyc-axkropa», «I'eHeTnka rpymnn KpoBu», « MyTanroHHasi U3MEHYHUBOCTB.

O6opynoBanue: MojaeiH-aminKauud «MoHOTHOpHUIHOE CKpeliuBaHue», «HemoaHoe noMHHUpOBaHHUEY,
«durnbpugHoe ckpemuBanuey, «llepekpécT XxpoMocom», MUKPOCKOII B MHUKpomnpenapar «pozoduna» (Hopma,
MyTanuu (GOpMBI KPBITBEB M OKPACKH Teja), repbapwii «I opox moceBHOM».

JlabopaTopHble M NPpaKTHYeCKHe PadOTHhI:

JlaboparopHast pabota Ne 5. «/3ydyeHue pe3ynbTaToB MOHOTHOPUAHOTO M JUTHOPHIHOTO CKPEHIMBAHUS Y
Ip030()UIIbI HA TOTOBBIX MUKPOIIPETapaTaxy.

Jlaboparopras pabora Ne 6. «M3yueHne Moau(HUKAIMOHHONW M3MEHYHUBOCTH, TOCTPOCHHE BapPHAIIMOHHOTO
pslia ¥ BapUaLlMOHHON KPUBOW.

JlaboparopHras padora Ne 7. «AHanu3 MyTanuii y Apo30¢HIbl Ha TOTOBEIX MUKPOIIPETapaTrax.

[IpakTiuaeckas padora Ne 2. «CocTaBieHHe U aHATN3 POJTOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkuusi oprann3moB. OCHOBbI OMOTEXHOJIOT M.

Cenekius Kak Hayka W IPOIECC. 3apOoXKICHHE CENEKIMU W moMmecTukanusa. Yuenue H. M. BaBuioBa o
LEHTpax MPOUCXOXKAEHUS M MHOT00Opa3usi KyJNbTYPHBIX pacTeHMH. LIeHTpbl NPOMCXOXKIEHHS JIOMAIIHUX
KUBOTHBIX. CopT, TTOpOAa, IITaMM.

CoBpeMeHHBIE METONBI CENeKIUH. MacCOBBIi W MHIMBHIYATbHBIH OTOOPHI B CEJIEKIMH pacTeHHH U
XKHUBOTHBIX. OLICHKa 3KCcTepbepa. binm3koponcTBeHHOE ckpemuBanue — MHOpuAKHT. Ynctast nmuuust. CKpeniuBanue
yuCThIX JIMHUH. ['ereposuc, wnmm rubpumHas cuma. HepoictBeHHoe ckpemmnBaHue — ayTOpuauHT. OTnanéHHas
rudpuamnzanus u e€ ycrexu. VICKyCCTBEHHBIH MyTareHe3 W IOJIyUYCHHUE MOJUILUIONAOB. JIOCTHIKEHUS CENCKIUH
pacTeHMH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BuotexHoorus kak oTpacibs MPOU3BOACTBA. | eHHast MHKeHepusl. DTarlbl co3ganusl pekomOounantHon JJHK
W TpaHCTEHHBIX opraHu3MmoB. Kierounas mmxeHepusa. Kinerounsle KynbTypbl. MHUKPOKIOHAIBHOE Pa3MHOMKEHHE
pacternnii. KioHHpoBaHHE BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTMYECKHE U
strdeckue npodnemsl. MO — reneTnyecku MOAU(PHULIMPOBAHHBIE OPTaHU3MBI.

HeMoHCTpauuu:

[oprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. VBaHoB.

Tabnuiel u cxembl: kapTa «LIeHTpBI MPOUCXOXKACHUS 1 MHOT000pasusi KyJIbTypHBIX pacTeHui», «Ilopoabl
JOMAIIHUX XUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTnanénHas rudpuauzanus», «PaboTsl akagemuka M.
®. UpanoBay, «llomummonaus», «OObeKTHl OHOTEXHOJOTHH», «KileTOUHBIE KYJIBTYPHl W KIOHHPOBAHHUEY,
«KoHcTpyrnpoBaH#e 1 IepeHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJISDKY IUIOIOB U KOPHEIUIONOB AMKHUX (JOPM U KyJIbTYpPHBIX COPTOB PacTeHUH, repOapuit
«CenbCKOX03CTBEHHBIE PACTEHU.

JlaGopaTopHble H MPAKTHYECKUE PAOOTHI:

Okckypeust «OCHOBHBIE METOABI M JOCTHIKEHHUS! CENEKLIUH PACTeHHH W >KUBOTHBIX (Ha CEJEKIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENFHBI Yy4YacTOK, B TEIUIMYHOE XO3SHCTBO, J1abopaToOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO HEHTPA)».



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MU
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA30OBAHUS

Cormacio ®I'OC COO, ycraHaBiuBalOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOSHHS OOYYarOUIMMUCS
IpOrpaMM CpeTHero o0Iero 00pa3oBaHMs: JINIHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B crpykType JHMYHOCTHBIX pE3y/lbTaTOB OCBOEHHUS mpeamera «buonorus» BBIAETICHBI CIEAYIOIINE
COCTaBISIIOIIME: OCO3HaHHWE OOYYAarOIIMMHCS POCCHMCKON TpaXAaHCKOW WAGHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOMpPENCNICHHI0, HaJMyhue MOTHBALMUM K OOY4YeHHIO OHOIOTHH,
LICJICHANPABICHHOE DPAa3BUTHE BHYTPEHHMX YOEXKIEHMH JIMYHOCTH HA OCHOBE KIIOYEBBIX LEHHOCTEH H
UCTOPUYECKHUX TPAAULUUN Pa3BUTUS OHOJOTMYECKOTO 3HAHHS, TOTOBHOCTb M CIOCOOHOCTH OOYYarOUIMXCS
PYKOBOJACTBOBAaTbCS B CBOEH JESATENBHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH, MpPHUCYIIMMU CHCTEME
OMOJIOrHUEecKOro 00pa3oBaHus, HAJTMUUE YKOJIOIMYECKOTO MIPABOCO3HAHMUS, CIOCOOHOCTH CTABUTH LIENU U CTPOHUTH
XKHU3HECHHBIE IIJIaHBI.

JIMYHOCTHBIE pe3yNabTaThl OCBOCHUS Tmpeamera «buonorusy QOCTHraroTcs B EAMHCTBE y4deOHOW W
BOCIIUTATEIbHON JAEATEJBHOCTH B COOTBETCTBHM C TPAJULMOHHBIMH POCCHMCKMMH COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKHMH U IYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMM, MPHUHATHIMH B OOIIECTBE NpaBHJIaMH M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT IpoIieccaM CaMOTIO3HAHMUS, CAMOBOCIIMTAHHS M CAMOPA3BUTHS, Pa3BUTHSI BHYTPECHHEH
MO3UIMKM JIMYHOCTH, NATPUOTH3MA, YBaXKEHHS K 3aKOHY U IpPaBOMOPSIKY, YENOBEKY TpyJla M cTapiieMy
MOKOJICHUIO, B3aWMHOTO YB&KEHHs, OEpEeXHOr0 OTHOLICHHWS K KYJIbTypHOMY HACICOUI0 U TpaluLMsIM
MHOTOHalMOHAIILHOTO Hapoaa Pocculiickoit @eaepaiuu, Npupoie U OKpyKarollen cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUsI yueOHOro mpeamera «bHONOTHS» HOIKHBI OTpakaTb TOTOBHOCTh U
CIIOCOOHOCTh O0YYarOIIHUXCsl PYKOBOJCTBOBATHCSA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JTUYHOCTH, CHUCTEMOU
LIEHHOCTHBIX OPUEHTALNH, IO3UTUBHBIX BHYTPCHHUX yOCKIEHHUH, COOTBETCTBYIOIINX TPAJULMOHHBIM IIEHHOCTSIM
poccuiickoro OOIIECTBa, pacIIMpeHHE >KU3HEHHOTO OIBbITa W ONbITa JACATENLHOCTH B MPOIECCe pealn3aluu
OCHOBHBIX HAIlpaBJIEHUI BOCITUTATEILHON AEITEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIanCcKoOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW MO3HMIUK OOyYarollerocss Kak akTUBHOIO M OTBETCTBEHHOTO UIEHa
POCCHUICKOTO 00IIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX NIPaB M 00A3aHHOCTEH, yBa)KEHUE 3aKOHA U PABOIOPSIIKA,;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MAEATEIBHOCTH INPH CO3JaHWM Y4YeOHBIX MPOEKTOB, pEIICHUH
y4eOHBIX W TIO3HABATEIIHHBIX 32124, BBITOJHEHUH OHOJIOTHYECKUX IKCTIEPHMEHTOB;

CIOCOOHOCTb ONpEAEATh COOCTBEHHYIO MO3UIMIO IO OTHOLICHHIO K SIBJICHHSIM COBPEMEHHOM JKU3HU U
OOBACHATH €€;

yYMEHHUE YYUTHIBATH B CBOUX JICHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIIOJEH C
Pa3HBIMH yOeXKAEHUSAMHU, KYJIbTYPHBIMH LIEHHOCTSAMH M COIIMAIEHBIM TIOJIOKEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBINIOJHEHHUS YYEOHBIX, IO3HABATENIBHBIX M
WCCIIEIOBATEIbCKUX 3a7a4, YBAKUTEJIBHOTO OTHOIIEHWS K MHEHHIO OMNIOHEHTOB NpPU OOCYXIEHHH CIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTB K TYMaHUTApHON M BOJIOHTEPCKOM IEATENBHOCTH;

2) MaTpHOTHYECKOr0 BOCIIUTAHMA:

c(OPMHPOBAHHOCTh POCCUICKON TPaKIaHCKON MIICHTUYHOCTH, NATPHOTH3MA, YBKEHHS K CBOEMY HapoJy,
YyBCTBAa OTBETCTBEHHOCTH Iepel PonuHOMN, ropAocTH 3a CBOM Kpai, cBol0 PomuHy, CBOM SI3BIK M KYJBTYpY,
MIPOLIOE U HACTOsIIee MHOIMOHAIMOHAIBHOTO Haposa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIECOUIO0 W TMaMATHUKAM NPUPOABI, TOCTXeHHsM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIOCOOHOCTH OLIEHUBATH BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OHMOJIOTHH, NOHUMAaHUS
3Ha4YeHUs] OMOJIOTHHY B IO3HAHWH 3aKOHOB MIPUPOJIBI, B )KU3HU YelIOBEKAa U COBPEMEHHOTO OOIIECTBA;

nzeitHas yoexn€HHOCTh, TOTOBHOCTD K CIIy)KeHHI0 1 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €0 cyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JTyXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOIa;

c(OpMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3THYECKOTO TIOBEICHNS;



CIIOCOOHOCTH OIIEHWBATh CHUTYAllMI0 M MPHHUMATh OCO3HAHHBIE PEUICHHS, OPHEHTHUPYSACh HAa MOpPAIbHO-
HPaBCTBEHHBIE HOPMBI U LIECHHOCTH;

0CO3HAaHUE TUYHOTO BKJIaJa B IOCTPOCHUE YCTOWYUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTENSM, CO3/aHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO TNPHHSATHSA
LIEHHOCTEH CeMEMHOM KU3HU B COOTBETCTBUU C TpaaUIUMsAMHU Hapo10B Poccuuy;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

ACTETUUECKOE OTHOILICHHWE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAyYHOTO M TEXHHYECKOTO TBOPUYECTBA,
CHOpTa, TPy/Aa, OOIIeCTBEHHBIX OTHOIICHHUI;

[IOHUMaHUE YMOLIMOHATBHOIO BO3ACUCTBUS )KUBOU MPUPOABI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPaKEHUIO B Pa3HBIX BHJAX MCKYCCTBA, CTPEMIIEHUE MPOSABIATH KaueCTBA TBOPUECKOM
JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (GOpPMHMPOBAHUSI KYJAbTYPbl 310POBbSI M 3IMOLUOHAJIBHOIO
0J1aronoTy4ms:

MOHUMaHWE W peanu3alus 3A0poBoro u Oe3zomacHOro obpasza >KU3HM (3J0pPOBOE MHUTAHHE, COONIIOJICHHE
TUTHEHUYECKUX TPaBUJI M HOPM, COANaHCUPOBAHHBIA PEXKUM 3aHATHH M OTABIXA, PErylspHas Qu3ndeckas
AKTUBHOCTB), OEPeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHWS K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MMOHMMaHWe IEHHOCTH TPaBWJI WHAWBHYaTbHOTO U KOJUIEKTHBHOTO O€30TaCHOTO MOBEICHUS B CUTYaIUsX,
YIpOKaOUIUX 310POBbIO U KU3HU JIIOIEH;

OCO3HAHUE TOCIECACTBUA W HENPUATHS BPEIHBIX MPUBBIUCK (YIOTPEOJCHUS alKorojs, HApKOTHKOB,
KypeHHs);

6) TPy10BOI0 BOCIIMTAHMSA

TOTOBHOCTH K TPYAY, OCO3HaHKE IIEHHOCTH MacTepPCTBa, TPYAOI00HeE;

TOTOBHOCTh K aKTUBHOM JIEATCIIBHOCTH TEXHOJOTMYECKOW U COIMAJIbHOW HANpPaBICHHOCTH, CIIOCOOHOCTH
WHULIMAPOBATh, INIAHUPOBATh U CAMOCTOSITENIEHO BBIIOIHATE TAKYIO AESITEIBHOCTB;

WHTEPEC K Pa3INYHBIM cepaM mpodecCHOHATFHON NIeITeIHOCTH, YMEHHUE COBEpPIIaTh OCO3HAHHBIA BHIOOD
Oyayniei mpoheCcCUuu U PeaTu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC TUIAHBL,

TOTOBHOCTB M CLIOCOOHOCTB K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA IPOTSHKCHUH BCEH JKU3HM,

7) 3K0JI0rHYeCKOr0 BOCIIUTAHMS:

9KOJIOTMYECKH 1€1eCO00pa3Hoe OTHOIIEHHWE K MPUpOie KaK HCTOYHHMKY JKH3HM Ha 3emie, OCHOBe eé
CYIIIECTBOBAHUS;

TIOBBIIIIEHUE YPOBHS SKOJIOTHUYECKON KyJIbTYPHI: IPUOOPETEHUE OIBITA TUNIAHUPOBAHUS TTOCTYIKOB M OIIEHKH
HX BO3MOXXHBIX HOCIEACTBUM JIJIs1 OKPYKAIOLIEH Cpelbl;

0CO3HaHHUE TII00ANTBHOTO XapaKTepa IKOJIOTUIECKUX MPoOJIeM U IMyTel X pelIeHNUs;

CIIOCOOHOCTh HCITONIb30BaTh MPHOOpETaeMble MPU WU3yYeHUH OWOJIOTHW 3HAHWS W YMEHHUS TNPH pPElIeHUN
mpo0JieM, CBS3aHHBIX C PaIllMOHAJIHLHBIM TPUPOAOIONB30BaHHEM (COOIIO/IEHNE TMPaBWI TOBEIACHHUS B TPUPOJIE,
HaTpaBJICHHBIX HA COXPAaHEHNE PAaBHOBECHS B SKOCHCTEMAX, OXpPaHy BUIOB, SKOCHUCTEM, Ornochepsbr);

AKTHMBHOE HENPHUATHE JEHCTBHM, MPUHOCAIIMX BpEl OKPYXKAOIIEH NPUPOJHOM Cpene, yMeHue
MTPOTHO3UPOBATH HEOIATONPUATHBIC SKOJIIOTUYECKHE TTOCIEACTBHS MIPEATIPHHUIMAEMBIX JIEUCTBUH U MPEIOTBPAIIATh
UX;

HaJIMYUE Pa3BUTOTO DKOJOTHYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYPHI, OIBITa AESITEIHHOCTH
9KOJIOTHYECKOW HAIPABICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS WMMH B IO3HABATEIbHON, KOMMYHUKAaTUBHOH W
COLIMAIBbHOM MPAKTUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTHUUECKOM JEATENBHOCTH 3KOJIOTMUECKOI HAallPaBIEHHOCTH;

8) neHHOCTH HAYYHOTr0 MO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
OOIIECTBEHHO! IMPAKTUKH, OCHOBAHHOI'O Ha JUAJIOTe KYJbTYpP, CHOCOOCTBYIOIETO OCO3HAHMIO CBOETO MecTa B
MOJINKYIBTYPHOM MHDE;

COBEPIICHCTBOBAHME S3BIKOBON M YUTATENbCKON KYJIBTYpPhl KaK CPEICTBA B3aUMOJCHCTBHS MEXIY JFOJAbMHU
Y MTO3HAHUS MUPA;

MOHUMaHNe CHeUU(pUKH OWOJOTMH KaK HAyKHW, OCO3HaHUs ¢€ poilu B (OPMUPOBAHHM PAUOHAIEHOTO
Hay4YHOTO MBIIIIEHUS, CO3J]aHUH IIEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KaIOIIeM MHpE KaK O €JUHCTBE MPHPOJIBI,
YeJloBeKa U o0lIecTBa, B MO3HAHUH NPUPOJHBIX 3aKOHOMEPHOCTEH U PelIeHUH Ipo0IeM COXpaHEHHUs TPUPOIHOTO
paBHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJISi COBPEMEHHOHN IMBIJIM3ALMK: O0ECIeYeHHs] HOBOTO YPOBHS
pa3BUTHSI MEAWIIMHBI, CO3JaHHME TEPCIEeKTHBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pEIIaTh PECYPCHBIE MPOOIEMBI



pasBUTHS 4YelOBEYeCTBA, IMOWCKA IyTeH BBIXOJA W3 TIOOATBHBIX OJKOJIOTHUECKUX MpodieM H obecriedeHus
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATBHOMY HCIOJIb30BAHUIO MPHUPOTHBIX PECYPCOB U (OPMUPOBAHHIO
HOBBIX CTaHIapPTOB XKU3HHU;

3aMHTEPECOBAHHOCTh B TMOJyYECHHUM OWOJIOTMYECKUX 3HAHWH B LEISX IOBBINICHHS OOINEH KYJIBTYPHI,
€CTECTBCHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW YacCTH (YHKIUOHAILHOH TI'PaMOTHOCTH OOYYarolIuXcCs,
(hopMupyemoii pu N3ydeHuH ONOIIOTHH;

MOHMMAaHUE CYIIHOCTH METOJOB TIO3HAHWS, WCIONb3yEMBIX B €CTCCTBEHHBIX HAyKax, CIIOCOOHOCTH
WCTIOJIB30BaTh MOJTyYaeMbIe 3HAHUS ISl aHAM3a ¥ OOBSCHEHHUS SBJICHUI OKPYXKAIOUIEr0 MUPA M MPOUCXOJISIIUX B
HEM M3MCHEHHI, yMEHUE JienaTh 000CHOBaHHbBIE 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (JAKTOB U UMECIOIIMXCS JTaHHBIX
C IIEJIBIO TIOJTYUYCHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO HCIIOJIB30BAaTh OUOJOTHYECKUE 3HAHUS JUIS PEIICHUS MPOOJIEM B PEaIbHBIX
KU3HCHHBIX CUTYAIIHSAX;

OCO3HAHUE I[ICHHOCTH HAy4YHOW  JICATEIBHOCTH, TOTOBHOCTh  OCYIICCTBIISATH  NPOCKTHYIO U
HCCIICIOBATEIBCKYIO JISATEILHOCTh UHAUBH/IyaTIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO M CAMOOOPA30BAHHUIO, K AKTUBHOMY MOJIYYCHHUIO
HOBBIX 3HAHHH 110 OMOJIOTHU B COOTBETCTBUHU C )KU3HCHHBIMU TTOTPEOHOCTAMH.

METAHNPEIMETHBIE PE3YJIBTATBI

MCTaHpCI[MCTHLIC pe3YHBTaTBI OCBOCHUS y‘-IC6HOI‘O Hpe,uMeTa «EI/IOJ’IOFI/IH» BKJIIFOHAKOT: 3HAYUMBIC JIs1
(hopMHUPOBaHUS MUPOBO33PEHUS 00YUAIOIINXCS MEKIUCITUIUIMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHbIC TIOHSITHS,
OTpaXkalollie MEJIOCTHOCTh HAayJyHOW KapTHHBI MHpa W CIenu(UKy METONOB IIO3HAHUS, HWCIOIb3yeMBIX B
€CTECTBCHHBIX Haykax (BEIIECTBO, 3HEPTHUs, SBJICHHE, MPOIECC, CHCTEMa, HAY4HBIH (haKT, MPHUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBaHUe, HAOIIOJACHUE, H3MEPECHUE, OSKCICPUMEHT U JIPYTHX),
YHUBEpCaIbHbIE Y4eOHBIC AEWCTBUS (TIO3HABATENbHBIE, KOMMYHHUKAaTUBHBIC, PETYJSATHBHBIE), 00ECIeUNBaIOIINE
(hopmupoBanue (PyHKIMOHATHFHOW TPAMOTHOCTH W COIHMATHHOW KOMIIETEHIIMH OOyYaloIuXcs, CIOCOOHOCTH
00yJaroIMXCsl MCIIOJIb30BaTh OCBOCHHBIC MEKIUCIMIDIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS W YHUBEPCAILHBIC
yueOHbIe ISUCTBUS B MIO3HABATEIILHOM U COIMAIIBHOMN MPAKTHKE.

MerTanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS IIPOTPaAMMBI CPEIHET0 00IIero 00pa30BaHUs JOKHBI OTPAXKATh:

OeyaieHHe YHUBEPCAJBLHBIMHU Y4€OHBIMH MO3HABATEIBLHBIMY JTEHCTBUSIMU:

1) 0a30BbIe JJOrHUeCKHeE AeiiCcTBHUA:

CaMOCTOSITETTFHO (hOPMYITUPOBATh U aKTYaIIM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIONIb30BaTh MPH OCBOSHHWH 3HAHWKM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHanmn3a, CHHTE3a, CpAaBHEHUS,
KJIAaCCU(PUKAIMK, OO0OOIIEHUS), PACKPBIBATh CMBICI OHOJOTHMUECKUX TOHATHHM (BBIACIATh HX XapaKTEPHBIC
MIPU3HAKH, YCTAHABIIUBATH CBSI3U C APYTUMH TOHATHIMH);

OTIPEIETISATh IIeITU ICATENBHOCTH, 33a]aBasi MapaMeTPhl U KPUTEPUU UX JOCTHIKEHHUS, COOTHOCUTH PE3YIIbTaThI
JCATCIIBHOCTHU C ITIOCTAaBJICHHBIMU LCIISAMU,

WCTIONB30BaTh OMOJIOTUYECKUE TTOHATHS Il 00bSICHEHUS (PaKTOB U SBJICHUHN KUBOW TIPUPOJIBI;

CTPOUTHh JIOTHYECKHE pacCyXJeHUs (MHIyKTUBHBIC, JEAYKTUBHBIC, 110 aAHAJIOTHH), BBIIBIATH
3aKOHOMepHOCTI/I u HpOTI/IBOpe‘II/IH B paCCManI/IBaeMBIX SABJICHUAX, (1)OpMy.]'II/IpOBaTB BBIBOJIbI U 3aKJIFOYCHHUS,

HpI/IMeHSITB CXEMHO-MOACJIBbHBIC CpeZICTBa JUJISA Hpe}lCTaBﬂeHI/ISI CYHICCTBGHHI)IX CBS[3Cﬁ )51 OTHOHIeHI/Iﬁ B
M3y4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TakkKe MPOTHBOPEYUI pPAa3HOTO pPOJa, BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAITMOHHBIX UCTOYHUKAX;

paspabaTeiBaTh IUTAH pEMIEHUS MPOOJEeMbI C YYE€TOM aHajuu3a MMEIONINXCS MAaTePHANBHBIX |
HEMaTepUANBHEIX PECypCOB;

BHOCHUTHh KOPPEKTHBBI B JIEATEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIENSIM, OIICHUBATh PHUCKH
MOCJEICTBUHN IEATCILHOCTH;

KOOPJAMHHUPOBATh M BBINIONHATH PabOTy B YCIOBHSX PEATbHOTO, BHPTYAIHHOTO M KOMOWHHWPOBAHHOTO
B3aNMOJICHCTBUS,

pa3BI/IBaTL eraTI/IBHOC MBIIIJICHUC HpI/I peIlIeHI/II/I JKN3HCHHBIX HpO6.]'IeM.

2) 0a30BBIe HCCJIEN0BATEIbLCKHE AeliCTBHUA:

BIIJICTh HAaBBIKAMH Y4YeOHO-HCCIIEIOBATENLCKOM M TPOCKTHOW JESATETbHOCTH, HAaBBIKAMU pa3pelieHUs
po0JieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIHHOMY ITOMCKY METOJIOB PEIICHHS MPaKTHYSCKUX 3a/1ad,
MIPUMEHEHHUIO Pa3TUIHBIX METOOB TTO3HAHMS;



UCIIOJIb30BaTh PAa3JIMYHbIE BHUIBl JESITENbHOCTH I10 IIOJYYEHUIO HOBOIO 3HAHMS, €r0 WHTEpIpeTalH,
peoOpa30BaHUI0 M NPUMEHEHHUIO B YYeOHBIX CHUTYAIMsX, B TOM YHCIIE NPU CO3AAHUU YyUCOHBIX U COLMAIBHBIX
MIPOEKTOB;

($hopMHpOBaTh HAYYHBIH THI MBIIUICHHS, BIaJeTh HAyYHOH TEPMHHOJIOTHEH, KIIOUEBBIMH HOHSATHAMH U
METOAaMU;

CTaBUTh U (QOPMYIUPOBATH COOCTBEHHBIE 3aJadd B 00pa30BaTENbHOM IESTENbHOCTH U >KU3HEHHBIX
CUTYyaLUsIX;

BBISIBJIITH IIPUUMHHO-CIICJCTBEHHBIE CBSI3U M aKTyaJM3UPOBAThH 3aady, BBIABUIaTh TUIOTE3Y €€ peIIeHMs,
HaXOIUThb apryMEHTBHI [UIsl 10Ka3aTeIbCTBA CBOMX YTBEPXKICHUMN, 3a1aBaTh IapaMeTPhl U KPUTEPUH PEILICHHUS;

aHaJMM3UPOBATh TMOJNYyYCHHBIE B XOJE PEUICHUS 3aJaud pe3yJbTaThl, KPUTHYECKH OLIEHHBATH WX
JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPHOOPETEHHBIN OIBIT;

OCYILECTBIIATh LeNICHAIIPAaBICHHBIA TIOUCK MEPEeHOca CPEJICTB U CIIOCOOOB IEHCTBUS B MPO(HECCHOHATIBHYIO
cpeny;

YMETh IIEPEHOCUTD 3HAHUS B [TI03HABATEIIBHYIO U MIPAKTUYIECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 0bacTeii;

BBIJIBUTATh HOBBIE HMJCH, MpPEJlaraTh OPUTHHAIBHBIC MMOJXOAbl M PEIICHUs], CTABUTh MPOOJIEMbI U 3a/1a4H,
JOIYCKAIOLINE albTePHATUBHBIC PEILICHUS.

3) padora ¢ unopmanmeii:

OpPHECHTHPOBATHCS B PazIMYHBIX HMCTOYHHKAX HHPOpManuu (TeKcTe Y4eOHOro TOCOOMs, Hay4dHO-
MOMYJISIPHOW  JIUTEpaType, OHOJOTMYECKUX CJIOBapsAX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX Oa3axX JaHHBIX, B
WnTtepuere), aHanu3upoBaTh HHPOPMALIUIO PA3IMYHBIX BUJOB U (JOPM MpencTaBIeHNs], KPUTHYECKH OLICHUBATh €€
JOCTOBEPHOCTH M HEMPOTUBOPEYNBOCTD;

(dbopMynupoBaTh 3ampockl M MPUMEHSATH pa3iWYHbE METOABI MPH TOHCKE W OTOOpe OMONOTHYecKON
nH(popMaIuu, HeOOXOAMMOH JIJIsl BHITOMHEHHUS YIeOHBIX 3a/1a4;

nproOpeTaTh OMBIT UCHONb30BAaHUA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, COBEPILICHCTBOBATh
KYJIbTYPY aKTHBHOTO MCTIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BHIOMpATh ONTUMATbHYIO (OpMY TpejcTaBiIeHHsT OMOJIIOTHUECKONW HH(pOpMANnu (CXEMBI,
rpad UKy, JUarpaMmbl, TaOJIUIBI, PUCYHKH U APYTOE);

WCTIONBb30BaTh HAYYHBIM S3BIK B KAdecTBE CpeAcTBa IMpH paboTe ¢ OMOJOrudeckoil WHQOpMaIUe:
MPUMEHITh XUMHYECKHe, (U3NYEeCKHe W MaTeMaTHUeCKHEe 3HAKH W CHUMBOJBI, (QOpMyIbl, abOpeBHATYpY,
HOMEHKJIAaTypy, UCHOJIb30BaTh U NPe0OPa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HAMTISAHOCTH;

BJIaJI€Th HAaBBIKAMH PACIIO3HABAHUS U 3AILUTHI HH)OpMALUHU, HHPOPMALMOHHOK 0€3011aCHOCTH JIMYHOCTH.

OsaageHue yHNBepPCAJILHBIMH KOMMYHUKATUBHBIMH JIeICTBUSIMU:

1) oOmmenue:

OCYILECTBIISITh KOMMYHHKALMHM BO BceX cdepax *KHU3HH, aKTUBHO YU9aCTBOBATh B IUAJIOTE WIIH TUCKYCCHH I10
CYIIECTBY 00CYXJaeMoil TeMbl (yMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATh CY)KJCHUSI OTHOCHTEIBHO BBIMOJHEHHUS
npeuiaraeMoi 3ajaud, YYUTHIBATh WHTEPECHl M COTJIACOBAHHOCTH TO3WIMH JPYTUX YYaCTHHKOB JHAJIOTa WIIH
JTUCKYCCHUN);

pacro3HaBaTh HeBepOalbHBIE CPEJCTBA OOIICHHS, IOHUMATh 3HAYE€HHE COIMATbHBIX 3HAKOB, MPEAIOCHUIOK
BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYAIMH, YMETh CMSIT4aTh KOHQJIUKTHI U BECTH MIEPETOBOPHI;

BJaJIeTh PAa3IUYHBIMU CIIOCOOAMH OOIIEHHUS W B3aMMOJEHCTBHUS, IMOHUMATh HAMEPEHUS OPYTuX JIOJEH,
MPOSIBJISATH YBRXKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOH (hopme HopMyIMpoBaTh CBOM BO3PAXKCHUS;

Pa3BEPHYTO W JIOTHYHO U3JIATATh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl AeATeIbLHOCTh:

MOHUMATh W HCIOJb30BaTh MPEUMYILIECTBA KOMAHAHOW W WHAMBHUIAYAIBHOW pPabOTHl NPU pEIICHUU
Omoormueckoi mpobdiaemsl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYITIOBBIX ()OpPM B3aUMOJEHCTBHS TpH
pereHny yaeOHOo! 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
KaXXJIOTO 4JIeHa KOJUIEKTHBA,

MPUHUMATH [IEH COBMECTHOHM JICSITENbHOCTH, OPraHM30BBIBATH W KOOPJAWHHUPOBATH JEHCTBUS TO €€
JNOCTIKEHHIO: COCTaBJISTh IUIaH JACHCTBUH, pacHpeAessiTb Poju ¢ y4€TOM MHEHHUH Y4YaCTHUKOB, OOCYXIaTb
pe3yabTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KadyecTBO CBOEr0 BKJIAJa M KaXIOr0 YYaCTHHKAa KOMaHIbl B OOIMH pe3ysibTaTr 1o
pa3pabOTaHHBIM KPUTEPHSIM;



IpeagaraTb HOBBIE IIPOEKTHI, OLICHWBAaTh MIEH C TO3WULUM HOBHU3HBI, OPUTMHAIBHOCTH, HMPAKTHYECKOU
3HaYUMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEACHNUE B PA3INYHBIX CUTYAIUSIX, IPOSBISATH TBOPUECTBO U
BOOOpakeHHe, ObITh MHULIUATHBHBIM.

OgyafieHue YHUBEPCAIBLHBIMHU PEryJIATHBHBIMH 1CHCTBUAMM:

1) camoopranu3amnusi:

WCTIONB30BaTh OMONOTUYECKUE 3HAHUS JAJIS BBISIBICHUS MPOOJIEM M UX PEUICHUS B KU3HEHHBIX M Y4eOHBIX
CUTyaLMsIX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHMU IIEJIEBBIE M CMBICJIOBBIC YCTAHOBKH B CBOMX ICHCTBUSX U
MOCTYMKaX [0 OTHOUIEHHUIO K KUBOW MPHUPOJIE, CBOEMY 3[J0OPOBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIBHO OCYILECTBIIATh II03HABATENFHYIO JESATEIbHOCTh, BBIABISATH NPOOJIEMBI, CTaBUTh U
(dbopmynupoBaTh COOCTBEHHBIE 3a/1a4u B 00pa30BaTEeNIbHOM ASSTEIBHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEIbHO COCTABIIATH IJIaH PELIeHMs MPOOJEMbl C YYETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacimpATh paMKH y4eOHOT o peiMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHU;

JieNiaTh OCO3HAHHBIN BHIOOD, apTyYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHMBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHHMIO M MPOSBICHUIO IIMPOKOH JpyOULIMH B PAa3HbIX O0JAacTAX 3HAHHH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa3oBaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTH, OLCHMBATH COOTBETCTBHE
PEe3yIbTaTOB LIEISIM;

BJIaJIeTh HaBBIKAMH MTO3HABATEILHON pe(IeKCHU KaK 0CO3HAHUS COBEPIIAEMBIX JICHCTBUN U MBICIUTEIHHBIX
MIPOLIECCOB, UX PE3YNbTATOB M OCHOBAaHMM, HCIIOIb30BaTh MPUEMBI PeQEKCUH Uil OLEHKH CHUTYalllH, BbIOOpa
BEPHOT'O PELICHMUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIIEHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MIPH aHAINU3€E PE3YIbTaTOB ACSITEIHHOCTH;

3) npunaTHE CeOS M APYTUX:

MPUHUMATE ce0sl, TOHUMast CBOU HEJJOCTATKU M JOCTOWHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX NP aHAINU3€E PE3yIbTaTOB ACSITEIHHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO APYIHX HA OLINOKH;

pa3BUBaTh CIIOCOOHOCTH NOHMMATh MUP C TO3ULMH APYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[Ipeamernsie pe3ynbraTel ocBoenusi mnporpammbl COO 1o Ouonorud Ha 0a30BOM YPOBHE BKIIOYAIOT
cnenuduueckue anus ydeOHoro mpenmera «buojorus» HaydHble 3HAHWS, YMEHHUS U CHOCOOBI JIEHCTBUH IO
OCBOEHHIO, HHTEPIPETALUN U NPEoOPa30BaHUIO 3HAHWH, BHUIBI JIESTEIBHOCTU IO MOJYYEHUIO HOBOT'O 3HAHUS U
MPUMEHEHHUIO 3HAHUH B PA3IMYHBIX yUEOHBIX CUTYAIHSX, 4 TAK)KE B PEATbHBIX )KU3HEHHBIX CHTYAIUX, CBSI3aHHBIX
¢ buonorueil. B mporpaMme mpeaMeTHbIE pe3yIbTaThl TIPEICTABIEHBI 110 TOJaM 00YUICHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS YUeOHOTO mpeamera «buonorus» ¢ 10 knacce 10IKHBI OTPaKaTh:

c(OpPMHUPOBAHHOCTH 3HAHWI O MECTE M POJIM OMOJIOTHH B CHCTEME HayYHOI'O 3HaHHs €CTECTBEHHBIX HAYK, B
(hopMHpPOBaHNUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKJa/e
POCCHICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIHOHAJIHLHOH I'PaMOTHOCTH YEJIOBEKa
JUTSL pEILICHUS )KU3HEHHBIX 3aa4;

YMEHHE pacKpBIBaTh COJIEpKaHHE OWOJOTHYECKHX TEPMHUHOB W TIOHSATHA: JKU3HB, KJIETKa, OpraHu3M,
MeTabonu3M (0OMEH BEIeCTB M MPEBpaIlleHHe YHEPrHu), TOMEeOocTa3 (CaMOpEryJIslys), YPOBHEBas OpraHU3AL
XKHBBIX CHCTEM, CAMOBOCIIPOM3BEICHHE (PETPOAYKLIHS), HACIEACTBEHHOCTD, H3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHHE u3JaraTh OMOJOTHYecKre TeopuH (KJIETOYHas, XpOMOCOMHAs, MyTallMOHHAS, IEHTpaJbHas JorMa
MoJeKyJsipHOH Ouonorun), 3akonel (I. Mennens, T. Moprana, H. W. BaBunoBa) m ydeHus (0 IeHTpax
MHOroo0Opa3usi M TIPOUCXOXKICHUS KyJIbTypHBIX pacteHuii H. . BaBumoBa), ompenensiTe IpaHULIBl HX
MIPUMEHUMOCTH K HUBBIM CHCTEMaM;

YMEHHUE BJaJIeTh METOJAMU HAay4HOIO IO3HaHWUSA B OMOJIOTMU: HAOJIIOJICHUE U OIHCAHUE XKUBBIX CHCTEM,
[IPOLIECCOB U SBJIECHUM, OpraHU3alys U IPOBEJCHHE OHOJIOIMYECKOTrO0 SKCIEPUMEHTA, BBIABMKCHHE THUIIOTE3bI,



BBISIBJICHUE 3aBUCHUMOCTH MEXIY HCCIEAyEeMbIMH BEIWYMHAMH, OOBSICHEHHE IIOJyYCHHBIX pE3yJIbTaToB,
HCIONb30BaHHBIX HAYYHBIX NOHATHUM, TEOPUH M 3aKOHOB, YMEHME A€JaTh BBIBOAbI HA OCHOBAaHUM IOJYYECHHBIX
Pe3yIbTATOB;

YMEHHUE BBIACTATH CYIECTBEHHbIE MPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U 3YKApUOT, OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U IPEBPALICHUS SHEPIHU B KIIETKE,
(doTocuHTE3a, MIACTUYECKOIO U JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MUTO03a, MEH03a, OIIOAOTBOPEHUS,
Pa3MHOKEHUS], MHAWBUAYaJIHHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHSTh IOJyYCHHbIE 3HAHUS [UIA OOBACHEHUS OHOJIOTMYECKUX IPOLIECCOB W SIBICHUH, IS
MPUHATHA IPAKTUYECKUX PELICHUH B IOBCEIHEBHOM KU3HHU C LIEbI0 00ecneueHHs Oe30IaCHOCTU CBOETO 310POBbS
U 3I0pOBbS OKPYKAIOIIHX JIOIEH, COOMIOACHUS] HOPM IPaMOTHOTO MOBE/ICHHS B OKpY’Karolleil IpupoaHO cpele,
MOHUMaHWE HEOOXOAWMOCTH HCIIOJIB30BaHUsl JOCTH)KEHUH COBPEMEHHOH OHONOTMHM W OWOTEXHOJOTHMH JUIs
PaLMOHAIBHOTO IPUPOAOIIOIB30BAHHUS;

yMEHHE pelaTh dJIeMEHTapHbIe TeHETHYECKHE 3a]auyll Ha MOHO- ¥ TMTHUOPUIHOE CKPELIMBaHUE, CLECTITICHHOE
HacJleIOBaHKe, COCTABIATh CXEMbl MOHOTHOPUAHOTO CKPELIUBAHUS ISl IIPEJCKa3aHus HacaeI0OBaHUs IPU3HAKOB Y
OPTaHU3MOB;

YMEHHE BBITIONHATH JIAOOPATOPHBIE U MIPAKTUIECKHE PadOTHI, COOMOAATh MpaBmiia IIpu paboTe ¢ yIeOHBIM U
nabopaTopHBIM 000PYIOBAHUEM;

YMEHUE KPHUTUYECKU OLIEHUBATh W HHTEPHPETHPOBATH HH(POPMAIMIO OHOJOIMYECKOrO COAep KaHus,
BKJIIOYAIOLIYIO IICEBAOHAYYHBIC 3HAHHUSA U3 PA3IMYHBIX MCTOYHHMKOB (CpeACTBa MacCOBOM MH(OPMAIMH, HAYYHO-
MOMyJISIPHBIE  MaTepHalibl), STHYECKHE AacCMeKThl COBPEMEHHBIX HCCIEJOBaHMKH B OHOJOrWH, MEIUIIMHE,
OMOTEXHOJIOT UM,

YMEHHE CO03/1aBaThb COOCTBEHHBIE ITMCHMEHHBIE M YCTHBIE COOOMmIeHHs, 0000IIas OHOIOTHYECKYIO
WHPOPMALIUIO U3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIIONB30BaTh OHATUHHBIN anmapar OHOJIOTHH.

[IpeameTHbIe pe3yabTaThl OCBOCHUS YUeOHOTO mpeaMera «buomnorusy» ¢ 11 knacce TOIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HayYHOT'O 3HAHHS €CTECTBEHHBIX HayK, B
(OpMHPOBaHNHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAy4HOTO MHPOBO33PEHUS, O BKIIAJE
POCCHICKUX ¥ 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, (QYHKIHOHAIHLHON TPaMOTHOCTH YEIOBEKa
JUISL peUICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PacKpbIBaTh COJep)KaHHE OHOIOTMYECKUX TEPMHUHOB M TOHSITHH: BHUJ, MOMYJALUS, TeHO(QOHI,
9BOJIIONMSA, JBWXKYIIHE CHIBI ((aKTOpbl) SBOJIOIMH, IPHCIOCOOIEHHOCTh OPTaHM3MOB, BHA000pa30BaHUE,
9KOJIOTHYECKHE (DAKTOPBI, SKOCHCTEMA, MPOJYIEHThI, KOHCYMEHTHI, PEyLIEHTHI, [N MUTaHUs, KOJOTHYecKast
nipamuja, OuoreoneHo3, onochepa;

YMEHHE u3jararb Ouojorndeckue teopuu (dBosrounoHHas Teopus Y. [lapBuHa, cuHTeTHYecKash TEOpHs
9BOJIIOIMK), 3aKOHBI M 3aKOHOMEpPHOCTH (3apoablmeBoro cxoictBa K. M. Bopa, yepemoBanus TriiaBHBIX
HanpaBineHuid U mytedl sBomonmu A. H. CeBepuoBa, yuenus o Ouocdepe B. M. Bepnagckoro), ompememnsts
IPaHMLBI UX TIPUMEHUMOCTH K KHBBIM CUCTEMAaM,;

yMEHHUE BJaJIeTh METOJaMH HAy4YHOTO IMMO3HAHWS B OMOJIOTWHU: HAOIIOJCHUE W OMMCAHUE YKUBBIX CHCTEM,
MPOIIECCOB U SIBJICHWH, OpTaHU3alMs M TpOBEACHHE OMOJOrMYECKOTO SKCHEPUMEHTA, BBIABHIKCHHE THIIOTE3HI,
BBISIBJICHHE 3aBUCUMOCTH MEXIY HCCIEAyeMbIMH BEIWYMHAMH, OOBSCHEHHE IIOJyYCHHBIX pE3YJIbTaToB,
WCTIOJIb30BAaHHBIX HAYYHBIX MOHATHUH, TEOPUH M 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha OCHOBAaHUM IMOJNYYEHHBIX
pe3yJIbTaTOB;

YMEHHUE BBIACTATH CYLIECTBEHHBIE NPHU3HAKH CTPOCHUS OMOJIOTMUECKHX OOBEKTOB: BHJIOB, IMOIMYJISLHMA,
MPOAYLIEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOT€OLEHO30B M HKOCHUCTEM, OCOOCHHOCTH TIPOLECCOB:
HACIIE/ICTBEHHOW N3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpA,

yYMEHHUE IPUMEHATH IMOJYYCHHBIC 3HAHUS U1 OOBSCHEHUS OMOJOTMYECKUX TPOLECCOB W SIBICHHUM, IS
MPUHATHA TPAKTUUYECKUX PELICHUH B TOBCEJHEBHOM KHU3HHU C LIEJIbI0 0OecneueHns Oe301acCHOCTH CBOETO 3/10POBbS
W 37I0POBBSI OKPYXKAIOIIMX JIIOJICH, YMEHHE PellaTh 3JIeMEHTapHble OWOJOTHMYECKHE 33Ja4l, COCTABISATH CXEMBI
MepeHoca BEIIECTB U PHEPTHH B IKOCHCTeMax (IeTH MUTaHNsA);

yYMEHHE BBIIOIHATH JIAOOpAaTOPHBIE U IPaKTHYECKHe PadOoThI, COOJIOAATh IpaBuiia Mpu padoTe ¢ y4eOHbIM U
1ab0paTOpHBIM 000PYIOBAaHHEM;

YMEHUE KPHUTHUYECKH OIICHUBATh W HHTEPIPETHPOBATH HWH(POPMAIMIO OHOJIOTHYECKOTO COJep KaHus,
BKJTIOYAIOLIYIO IICEBJIOHAYYHBIE 3HAHHUA M3 Pa3IMYHBIX MCTOYHHMKOB (CpeAcTBa MacCOBOM MH(OPMAIMH, HAYYHO-
MOMYJISIPHBIE MaTEPUAIIbI),

YMEHHE CoO37aBaTh COOCTBEHHBIE TIMCHMEHHBIE M YCTHBIE COOOINECHMs, 0000masi OHWOJOTHIECKYIO
nHGOPMALIUIO U3 HECKOJIBKMX UCTOYHUKOB, IPAMOTHO HCIIOJIb30BaTh IOHATUHHBIN anmnapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4vecTBo 4acoB
Ne HanmenoBaHue pa3jiesioB U TeM JyiekTpoHHbIE (IU(PPOBBIE)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Beero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
bu6mmoreka [IOK
1 buono aK HayKa 2 0.5
HOJOTHA RaK HayR https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI M MX OpraHu3aIus 1 bubmorexa LHOK
p H https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 KusznenestenbHoC e 6
TBHEASATCILHOCTE [ICTIH https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHANBUAYATLHOE PA3BUTHE 5 | bu6mmoreka [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
P
8 C3CPBHOC BpeMA 1 https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosandecTBo yacos DJIEeKTPOHHbIE
Ne Hata uudgpoBbie
Tema ypoka KontpoJabHbie MpakTnyeckue
n/n Bceero H3Y4YeHHs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
bubmuorexa [JOK
https://m.eds00.ru/863e61
1 buonorus B cucreme Hayk 1 ceHTabpb 22
https://m.edsoo.ru/863e63
2a
MeTo1bl TO3HAHUS KUBOU MPUPOIBI.
[TpakTuueckast paborta Ne 1 bubnuorexa [JOK
2 «/cronp30BaHuE pa3IMYHBIX METOJIOB 1 0.5 ceHTabpb https://m.edso0o.ru/863e61
MIPU U3YYEHUHN OMOJIOTUYECKUX 22
00BEKTOBY
bu6mmoreka [JOK
buonoruueckue cucTeMsl, TPOLIECCH U
3 1 CeHTAbPDL https://m.edsoo.ru/863e65
UX U3y4EHUE
64
. bu6mmoreka [JOK
XuMHYeCcKUH coCcTaB KJIeTKH. Boja u
4 1 CeHTAbPDL https://m.edsoo.ru/863e67
MUHEpaTbHBIE COTH
4e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHne OeIKOB 1 OKTA6Pb https://m.edso0.ru/863e6b
72
depMeHThI — OHOJIOTHYECKHE bubnnoreka [JOK
6 Katanuzaropsl. JlabopaTopHas padora 1 0.5 OKTABPb https://m.edsoo.ru/863e6b

Ne 1 «M3yuenune kaTaIuTH4eCKON

72




AKTUBHOCTH (PEpMEHTOB (Ha IpUMEpe
aMUJIa3bl WIM KaTajaasbl)»

bu6mmoreka [IOK
7 VYrueroapl. JIunuas OKTA6Pb https://m.eds00.ru/863e68
70
bu6mmoreka [IOK
8 Hyxneunossie kucinotsl. AT® HOABPb https://m.edsoo.ru/863e6d
5S¢
bubmuorexa [JOK
Wcropust 1 METOIbI U3YyUEHUS KIIETKH.
9 HoABpPb https://m.edsoo.ru/863e6e
Kiterounas reopus =
10 KieTka xak neisocTHas KuBas CHCTEMa HOA6pb
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2 «3yuenue Bubmmotexa [IOK
. https://m.edsoo.ru/863e6ff
CTPOCHHUSI KJIETOK PaCTeHUM, KUBOTHBIX,
11 5 5 . 0.5 HOA6Pb 0
TPHDOB 1 DAKTEPHH HOA MUKPOCKOTIOM https://m.edsoo.ru/863e71
Ha TOTOBBIX MHUKpOIIpenapaTax U ux 6c
OTCaHUE» —
bu6mmoreka [IOK
12 OOMeH BelecTB Wi METa00JIN3M fAekabpb https://m.edsoo.ru/863e76
6¢
bu6mmorexa [IOK
13 dotocuHTE3. XEMOCHHTE3 AeKabpb https://m.edsoo.ru/863e7c
98
bu6mmorexa [IOK
14 OHepreTuyeckuii 0OMeH fekabpb https://m.edsoo.ru/863e7aa
e
Kuzne 5 eTku. [lenenne
15 W3HEHHBIA UK KJIETKU. Jlenenn 0.5 feKabps bubnmorexa [JOK

KJeTku. Muto3. JlabopaTopnas pabota

https://m.edsoo.ru/863e7d




Ne 3 «Habnronenre MUTO3a B KJIETKaX c4
KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHKpOIpENapaTax»
bu6mmoreka [JOK

buocunTes 6enka. Peakuus MaTpuaHOTO

16 AHBapb https://m.edsoo.ru/863e79
CUHTE3a
6e
bu6mmoreka [IOK
17 Tpancnsnus — OnocuHTe3 Oenka AHBapPb https://m.edsoo0.ru/863¢79
6e
bubmuorexa [JOK
18 Hexnerounsie hopMbl )KU3HH — BUPYCHI AHBapPb https://m.edsoo.ru/863e75
40
bubmuorexa [JOK
https://m.edso0o.ru/863¢e81
19 DopMBI Pa3MHOKEHUS OPraHU3MOB despanb b6
https://m.eds00.ru/863e83
le
bu6mmoreka [JOK
20 Metiios despasnb https://m.edsoo.ru/863e7f4
a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE. bubnuorexa [JOK
21 JlaGopatopHas pabota Ne 4 «M3ydenue 0.5 despans https://m.edsoo.ru/863e81
CTPOEHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX b6
MHUKpOIIpenaparax»
bu6mmoreka [JOK
22 NunuBuyanbHOE pa3BUTHE OPTAHU3MOB deBpanb https://m.edsoo.ru/863e84
36
23 I'eneTrika — Hayka 0 HaCIEACTBEHHOCTH MapT bubnmnoreka [JOK




U U3MCHYHUBOCTH

https://m.edsoo.ru/863e86f
2

3aKOHOM€pHOCTI/I HacjJaeJ0BaHUs

bubmuoreka [JOK

24 MPU3HAKOB. MOHOTHOpHIHOE mapT https://m.edsoo.ru/863e88
CKpEIHBAHKE 78
JurunbpuaHoe CKpemmuBaHue. 3aKoH bubmuoreka [JOK
25 HE3aBUCUMOT'O HACJICIOBaHUS mapT https://m.edsoo.ru/863e89
IPU3HAKOB a4
CleruieHHOE HAcjIeI0BaHKE MPU3HAKOB.
Jlaboparopnas pabota Ne 5 «3yuenue
bu6mmoreka [IOK
pe3yIbTaTOB MOHOTUOPUHOTO U
26 0.5 mapT https://m.edsoo.ru/863e8¢
JUTHOPHUIHOTO CKPELUBAHUS Y 60
JPp030(hUITBI HAa TOTOBBIX —
MUKpOTIpErapaTax»
bu6mmoreka [JOK
T'enernka nona. Hacinenosanue
27 anpenb https://m.edsoo.ru/863e8c
MPU3HAKOB, CLIETIJICHHBIX C MTOJIOM 60
N3menunBocTh. HeHacnencrBeHHas
M3MEHYUBOCTh. JlabopaTopHas paboTta
Ne 6. 3yuenue MoaupukanoHHON Brbmmozexa [IOK
28 = 0. Yy 0.5 anpenb https://m.edsoo.ru/863e8ef
W3MEHYUBOCTH, TIOCTPOCHUE .
BapHAIIMOHHOTO Psijia U BapHUAIIHOHHOM -
KpHBOW»
HacnencreHHast U3MEHYUBOCTb. Eub OK
nOINOTEKA
JlaGopaTtopnast pabora Ne 7. «Ananus 1
29 . 0.5 anpenb https://m.edsoo.ru/863e8ef
MyTanui y 1po30(QuiIbl Ha TOTOBBIX .
MHKPOTIpETIapaTax» -
bubmnoreka [JOK
30 I'eneTnka yemoBeka anpenb 1

https://m.edsoo.ru/863e8d




PesepBHeIit ypok. O000IICHHE 110 TEME

31 «HacneacTBeHHOCTh U U3BMEHUYHUBOCTD 1 Mmai
OpPraHU3MOBY
bubmuoreka [JOK
32 Cenexkuus Kak Hayka v IPOILIECC 1 Mman https://m.edsoo.ru/863e92
14
bubmuorexa [JOK
MeToapl U JOCTHKEHHUS CETECKITNI
33 . 1 Mai https://m.edsoo.ru/863e92
pacTeHUM U KUBOTHBIX 14
bubmuorexa [JOK
buotexHosorus kak orpacib
34 1 mam https://m.eds00.ru/863e93
MIPOM3BOJICTBA
36
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLNECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /JUIS1 YYEHUKA

* buonorus, 10 kmacc/ [Taceunnk B.B., Kamenckwmit A.A., PyonoB A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «M31aTeabcTBo
«IIpocsemenue» ba3oBelil ypOBEHb.

METOJUYECKHUE MATEPHAJIBI 1JIS1 YUUTEJIA

[Toypounsie pa3paboTkm.: yued. mocobue aiis obmieoOpa3osar. opranusanuii / B. B.
[Taceunuk, I'. I'. lIBenioB, T. M. E¢pumona. — 2-e u3a., crep. — Mockaa : [Ipocsemienue,
2023. — 230 ¢. — (JIuaus XU3HN).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

bubnuoteka I{OK https://m.edsoo.ru/863e6122

Crynapuym https://studarium.ru/article/118

Poccwuiickas anmekrponnas mkonia https://resh.edu.ru/subject/5/
BuptyansHas oOpa3oBarenbHas 1abopaTopust

http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=7&
Itemid=102

http://school-collection.edu.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru

http://www.gbmt.ru/
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