AHHOTAIIUSAA K PABOYEH NPOIPAMME IIO BHUOJIOTUMU 10-11
KJIACCBbI

[Ipu pa3paboTke mporpaMMbl MO OHOJOTMH TEOPETHYECKYIO OCHOBY MJIs
OTIpe/IeTICHNs TOAXO0I0B K (POPMHUPOBAHUIO COJCPKAHUS Y4eOHOTO MpeaMera
«buonorus» cocraBwiM: KoHUenryaiabHble mnojoxeHus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COAEp)KaHWs, pe3yJbTaTOB OOydYeHUs W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUST 00 OOMIMX ENIX U
NPUHIUNAX, XapaKTePU3YIOINIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
oOmero oOpasoBanusi B Poccuiickoit ®enepanuu, a TakKe TMOJIOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUM KUBOW MIPUPOJILI U 00CCIICUCHUH
CYIIIECTBOBAaHHS YEIOBEUYECKOro oOmiecTBa. COrinacHO Ha3BaHHBIM TIOJOXKCHHSM,
OTpeieTICHbl OCHOBHBIC (DYHKIIMU MTPOTPAMMBI 110 OHOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owonormm AaéT TpPEACTaBICHHE O IeNAX, 00 oOmei
CTpaTerud OOYy4YCeHHs, BOCIHMTAHUS H Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMHU
yuebHOro nmpenamera «buonorus», omnpenenseTr o00s3aTelbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacmpelelieHHe 10 pasfeiaM H  TeMaM,
PEKOMEHIyeMYIO TOCJIeIOBATEILHOCTh U3YUEHHUSI YU4EOHOT0 Marepuayia ¢ yuéToM
MEXMIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€W, JIOTMKKM 00pPa3oBaTEIbHOTO
npolecca, BO3paCTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

B nporpaMmvMe 1o OMONOrMM TakKe YUYHTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydeHus B (HOPMHUPOBAHMM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHOU
NEATeIbHOCTH/YUeOHBIX JCHCTBUM OOyYarOmUXCS IO OCBOCHHIO COJICPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmacchl, 6a30BBIli YPOBEHB) peaan30BaH
MPUHIMI TPEEMCTBEHHOCTH B HM3YYCHMH OHWOJIOTHH, Onarojaps d4emy B HeEi
MPOCMATPUBACTCA HAMPABICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
GopmupoBaHuem €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHHUS, LEHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, SKOJIOTHUECKOr0 MBIIUICHUS, PEACTaBIECHUI O 310pOBOM
oOpa3e KHU3HM M OEpeKHBIM OTHOILIEHHEM K OKpY’XKalolleil MpUpOJHOU cpeje.
[TosTomMy Hapsiy ¢ U3y4eHHEM OO0IIEOMOIOTUYECKUX TEOPHid, a TaKXKe 3HaHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpaMMe MO OMOJOTHH YIEJICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS TPUKIIATHBIX 33724, B
TOM YHCJIe: MPOPUIAKTUKN HACTIEACTBEHHBIX 3a00I€BaHN YEIOBEKa, MEIHKO-



TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKHU
LEJeCO00pa3HOro IMOBEJAEHUS B OKPYKAIOIIEH NPUPOAHOW cpele, aHauu3a
BIIUSHUS XO3SMCTBEHHOM JEATETHLHOCTH 4YEJIOBEKAa HAa COCTOSHHE MNPUPOIHBIX U
HCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
ydyeOHOro npeaMera «bUoJoTHs» MPOAMKTOBAHO HEOOXOIUMOCTHIO 0OecTIeUeHUs
YCJIOBUM JJIs pElIeHUs OAHOM M3 aKTyaJdbHBIX 3aJlau IIKOJIHHOTO OMOJIOTUYECKOTO
oOpa3oBaHusA, KoTopas mpenanonaraer (GopmMupoBaHue y 00y4aroluxcs
CIIOCOOHOCTH aAanTUPOBATHCI K M3MEHEHUSM JHUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero o061ero oOpa3oBaHUs 3aHUMACT BaXKHOE
mecto. OHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYYAIONMIUXCS MPEACTABICHUU O
HAy4YHOUW KapTHHE MHUpa, pacIIUpsieT U 0000IIaeT 3HAHUSI O XKUBOW Tpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOM OpraHM3allud W JBOJIIOLUM, CO3/AET
yCJIOBHS  JUJIs: TIO3HAHMS  3aKOHOB  KUBOW  MpUPOABI, (HOPMUPOBAHUS
(YHKIIMOHAJIPHOW TPaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO W 0Oe3omacHoro obpasa
KU3HH, KOJIOTUIECKOTO MBIIIJICHHUS, IIEHHOCTHOT'O OTHOIICHUS K KUBOW TIPUPO/IC
U YEJIOBEKY.

Bbosnbiioe 3HaueHre OMOJIOTHSI UMEET TaKKe ISl PEeIIeHUs BOCIIUTATEIbHBIX U
pa3BHBAIOLIMX  3a7a4  CpeaHero  oOmero  o0pa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu oOecrneynBaeT ycioBHs Uisi GopMuUpoBaHUs
UHTEIJICKTYalbHbIX, KOMMYHHUKAI[MOHHBIX W  HH(POPMALMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYIbTYpbI, CIIOCOOCTBYET HHTETpaliid OMOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMUA U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKHU, XUMUHU
u reorpadun. HazBaHHbIE TMOJIOKEHHUS O TMpeIHA3HAYCHUH Y4eOHOTO IpeaMeTa
«buonorus» CcOCTaBWJIM OCHOBY /I ONpEIENEeHUs IMOAXOJ0B K OTOOpy W
CTPYKTYpPUPOBAHHMIO €r0 COJEpKaHUs, MPEICTABICHHOTO B MpOrpaMMe IO
ouomnoruu.

Otb6op coxepkanus ydeOHoOro mpeamera «buomorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TMO3UIMKA KyJIbTYpOCOOOPA3HOTO IMOAX0/1a, B COOTBETCTBUHU C
KOTOPHIM OOydarmuecss TOJDKHBI OCBOWTH 3HAHMS W yMEHHS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYpbl, ONpPEIETSIONINE AaJCKBATHOE IIOBEJCHUE
YyeJoBeKa B OKPYKaloIled MPUPOIHON cpeje, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HA U TPAKTUYECKOW aesTenbHOCTH. Oco0oe MECTO B ITOW CHCTEME 3HAaHUU
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITYy>KaT OCHOBOH It (pOPMUPOBAHUS
MPEJICTABIEHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MUpa U



LIEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH,  CIOCOOCTBYIOUIMX  TI'yMaHHM3alUuu
OMOJIOrnYecKoro o0pa3oBaHMUs.

CTpyKTypupOBaHHE COAEpKaHUS Y4yeOHOro Marepuana B MporpaMMe IO
OMOJIOTUM OCYIIECTBJIEHO C Y4YETOM MPUOPUTETHOTO 3HAYEHHMS 3HAHUK 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW MPUPOABL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BbIJICJICHBI CIIEIYIOIINE COJEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
Hay4yHOTO mo3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHuzM Kak
Oouonoruyeckas cuctemay, «CucreMa 1 MHOrooOpa3ue OpraHM4eckoro Mupa,
«IBOJIIOIUS )KUBOM MPUPOJIBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

Lenp n3yuenus: yuebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHUE  OOy4YalIIUMHCS  3HAHUSMU O  CTPYKTYPHO-()YHKIIHMOHAJIBHOM
OpraHu3allid S>KUBBIX CHCTEM pa3HOTO paHra MW MPUOOpPETeHHE YMEHHI

UCIIOJIb30BaTh 3TH 3HAHUA JJI1 TPAMOTHBIX JICCTBHI B OTHOLLIEHUU OOHEKTOB
’KUBOU MPUPOJIbI U PEIICHUS] PA3IMYHBIX )KU3HEHHBIX TPOOJIEM.

JocTkenue 1enu u3ydeHus: yueobHoro npeameta «buonorus» Ha 6a3oBom
ypOBHE 00€creunBaeTCs peleHneM CIeAYIOMUX 3a/a4:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUH O OHMOJOTMYECKHX TEOpUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIax, CIyKaluX OCHOBON
Wi (OpMHUPOBAHUS IPENCTABICHUM O €CTECTBEHHO-HAy4YHOH KapTUHE MHpa, O
METOJjaX Hay4yHOrO MO3HaHUs, CTPOCHUH, MHOTOOOPAa3uN U OCOOEHHOCTAX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPIaHMU3ALMU, BBIJAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
UCCIICZIOBAHUAX B OUOJIOTUH;

(GopmupoBanue y oOydaroluxcs I[03HABATEIbHBIX, WHTEIIEKTYaJbHBIX W
TBOPYECKUX CIIOCOOHOCTEH B IpOLECCe aHAJM3a JAHHBIX O MYyTIX PAa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISI0B, MW U TOJAXOAOB K HM3YUYCHHIO >KMBBIX CHCTEM
Pa3HOIO yPOBHS OpPraHHU3aLUy;

CTaHOBIIEHHE Yy oOOydJarommxcss oOOmeld KyIbTyphl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBACHSATH U OLIEHUBATH SIBICHUS OKPY KAIOILIErO
MHUpa KUBOW NPHUPOJIbI HAa OCHOBAaHMU 3HAHUI U OMNbITA, MOJYYEHHBIX NpU
M3y4eHUH OUOJIOTHH,

GopmupoBanue y oOOy4yaloOUUXCSd YMEHUH WUIIOCTPUPOBATh 3HAYCHHE
OMONOrMYeCKUX 3HAHUM B MPAKTHUUECKON [EATEIbHOCTH 4YEJIOBEKa, Pa3BUTHUH
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTHiA;



BOCTIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHSI YEJIOBEKOM IKHBOU
MIPUPO/JIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHUS K HEM, COOTIOICHUS DTHUECKUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAHHMIA;

OCO3HAHHME IICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOU KYJIBTYPHI, IUIsI (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHUI B MOBCEIHEBHOM KU3HU IS
OIICHKH TTOCJIC/ICTBUNA CBOCH JESITCIILHOCTH 110 OTHOIIECHUIO K OKPYKAIOIIEH cpe/ie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE M COONIOACHUE Mep MNPOPHUIAKTUKA
3a00JIEBaHUM.

B cucreme cpemnero oOmiero obOpasoBaHusi «buomorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS O00S3aTCIIbHBIM YYE€OHBIM TPEIMETOM, BXOISAIIUM B
COCTaB MpeaMEeTHOM 00macTn « ECTeCTBEHHO-HAYYHBIE TTPEIMETHD.

J1st u3ydeHust OMOJIOTUU Ha 0a30BOM YPOBHE CPEHETr0 00IIero o0pa3oBaHus
orBoauTcs 136 yacoB: B 10 kimacce — 68 vacos (2 yaca B Henento), B 11 kimacce — 68
yacoB (2 yaca B HEJEIIO).

COAEPKXAHUE OBYYEHUSA

10 KITACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUUECKHUMU U
JIPYTUMH €CTECTBEHHBIMU HayKaMu, (Guiaocoduend, dSTUKON, SCTETUKON U MPaBOM.
Pons Owonmornu B (QopMHpOBAaHMM COBPEMEHHOMW HAyYHOW KapTHHBI MHpA.
Cuctema OHMOJIOTHYECKUX HAYK.

MeTobl TO3HAHUS )KHUBOW IPUPOBI (HAOIIOACHUE, SKCIIEPUMEHT, OMMCAHUE,
U3MEpeHue, KiacCudHKalus, MOJSIUPOBaHUE, CTaTHCTHYECKas o00paboTka
JTAHHBIX ).

JdemoncTpanum:

[Toptpetsr: Y. lapeun, I'. Menaens, H. K. Konbnos, /. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeTOIbI TO3HAHUS KUBOU IPUPOIBIY.

JlaGopaTropHble M pakTHYecKHe padoThI:

[Tpaktrnueckas padora Ne 1. «Mcmonbp3oBaHue pa3IMdHBIX METOAOB MPHU
M3Y4YCHUHN OMOTOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTeMbI U UX OPraHU3aLMSL.

JXKuBbie cucteMbl (OMOCHUCTEMBI) KakK MpeaMeT u3ydeHus ouonoruu. Otianane
YKUBBIX CHCTEM OT HEOPTaHUYECKOU TPUPOIBI.



CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3auu OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHOTeoIeHOTHYECKui), OnochepHbIil.

JdeMoHcTpanum:

Tabmuipl u cxembl: «OCHOBHBIE NMPU3HAKHU KU3HUY, «YPOBHU OpraHU3AIUU
YKUBOU IIPUPOJBI.

O6opynoBanue: mojens mosekynsl JIHK.

Tema 3. XumMHu4eCcKHUil COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUN COCTaB KJIETKH. XHUMHYECKHUE DJIEMEHTBHI: MaKpOIJIEMEHTHI,
MHUKpPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIUM BOABI M MHUHEpPAJIbHBIX BellecTB B KieTke. [lomnepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB U ctpoeHne 0eiaKOB. AMHUHOKUCIOTHI — MOHOMEpPHI OEJKOB.
HeszameHumbie 1 3aMEHHMBbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJEKyJIbl (TepBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWcTBa OenkoB. buomorudeckue
(GyHKIIMU OENKOB.

®epmeHThl — Ouonorudeckue Karanuszatopel. CTpoeHue  ¢depmeHTa:
aKTUBHBIA 1eHTp, cyOcTpaTHas crneuudpuyHoctb. KodepmenTsl. Buramunsi.
Otnuuust pepMEeHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrneBonel: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a u  Je30Kkcupub03a),
aucaxapuabl  (caxapo3a, JaKTo3a) M IoJMcaxapulbl (Kpaxmai, TJIMKOTEH,
1eJuTi003a). bruonorudyeckue GyHKIMH yriIeBOIOB.

Jlunuaer:  Tpurauuepuabl, ¢dochomunuapl, crepouanl. [uapoduibHO-
ruapodobubie  cBoiicTBa. buonornueckue Qynkumu nunugoB. CpaBHEHHE
yIJI€BO/IOB, OEJKOB U JIMIHIOB KAK UCTOYHUKOB SHEPTHH.

Hyxkneunossie xucnorsl: JHK wu PHK. Hykineoruasr — wMoHOMEpPBHI
HyKIeMHOBBIX KuCIOT. Ctpoenne u ¢pyukuun JJHK. Ctpoenune u pynkmuun PHK.
Buner PHK. AT®: ctpoenne u hpyHKIUM.

[utosorus — Hayka o kierke. Knerounas teopust — npumMep B3aUMOACHUCTBUS
ujei u GakToB B HAYYHOM MO3HAHUU. METObl U3YYCHUS KICTKH.

Knerka kak uenoctHas >kuBasi cuctema. OOnmMe NPU3HAKKM — KIIETOK:
3aMKHyTasi HapyxHas memOpana, moinekynbl JIHK kak reHerwmdeckuii ammapar,
cucTema cuHTe3a Oenka.

Tunel KIETOK: »yKapuoTHyecKass H mpokapuoTudeckas. (OcoOeHHOCTH
CTpPOCHHMsI MpoKapuoThuueckoil kietku. Kinerounas crenka Oakrepuil. CtpoeHue



AYKAPUOTUYECKOW KJIETKU. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >XUBOTHOW U
IpUOHOM KIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, FIIMKOKAIMKC, UX
¢ynkuuu. [Inazmatnyeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. Lluromnnazma u eé
opranoujipl. OmpHoMeMOpaHHble opraHouasl kieTku: JIIC, ammapat ['ombmxw,
nu3ocombl. [loyaBTOHOMHBIE OpPraHOWIbl KIJIETKW: MUTOXOHJPHUHU, TIJIACTUJIBL.
[Ipoucxoxaenne MUTOXOHApUM M mactua. Buasl mmactun. HememOpanHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJIH, PECHUYKH,
KTyTUKU. OYHKIIMA OPraHOW/IOB KJIETKU. BKitoueHus..

SAnpo — perynsatopublii HeHTp kieTku. CTpoeHue sjpa: sjaepHas o0oyouKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnoOpT BEMIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammbl:  «PacnpeneneHre XMMHUYECKUX OJIEMEHTOB B HEXKHUBOU
npupoae», «PacrpeneneHne XUuMUYECKUX AJIEMEHTOB B )KUBOM TPUPOJIEY.

Tabmuuer 1 cxembl: «llepuogudeckass TabmuIa XUMHYECKUX SJIEMEHTOBY,
«CTpoeHune MoJIeKyJbl BOIbD», «buocunTes 6enkay, «CTpoeHne MOJIEKYJbI OelKay,
«Ctpoenue pepmentan, «Hyknennossie kucnotsl. JJHK», «Ctpoenue momnekynbi
AT®», «CTpoeHue 3yKapuOTUYECKON KIETKW», «CTpOEHUE MKUBOTHOU KIIETKWY,
«CTpoeHHE pacTUTENIbHOW KIETKN», «CTpOEHHE MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKNH», «YTIEBOAbIY, «JIumuas».

OO6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpyIOBaHUE [UIsl TPOBEACHUS
HAOJIIOICHNI, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaTbl pPAaCTUTEIHHBIX,
KUBOTHBIX M OAKTEpUATBHBIX KIETOK.

JlabopaTopHble U NpaKkTHYEeCKUe PadoOThI:

JlaGoparopHass pabora Ne 1. «l3ydyeHue KaTadIUTHYCCKOW aKTHBHOCTH
dbepMeHTOB (Ha TPUMEPE aMIJIAa3bl UIIM KaTalasbl)».

JlabopatopHast pabota No 2. «l3ydyeHme CTpOEHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax W HX
OIIMCAHUE.

Tema 4. ’KuzHe e TeJIbHOCTD KJIETKH.

OOMeH BemecTB, WM METa0O0INU3M. ACCUMIIIAIHS (TJTACTUYSCKU OOMEH) U
JUCCUMWIISIIUS (PHEPreTUYeCKUil 0OMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca



MeTabonu3ma. Posib 3aKOHOB COXpaHEHUsI BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTaboau3ma.

Tunel oOMeHa BellecTB: aBTOTPOHBIN U rerepoTpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHOBasg (a3l (orocuHre3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCUHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISl KU3HU
Ha 3emiie. BiusiHue ycnoBuii cpenbl Ha (DOTOCUHTE3 U CIOCOOBI MOBBIIICHUSI €T0
MPOAYKTUBHOCTU Y KYJIBTYPHBIX PACTCHUM.

XeMocHuHTe3. XeMOCHUHTE3UpyoIue OakTepuu. 3HaUCHHEe XEMOCHHTEe3a JIJIs
KW3HU Ha 3emIe.

DHepreTuueckuii oOMEH B KJIETKe. PacriersieHue BEIIeCTB, BBIJICJIICHUE U
aKKyMYyJIUDOBaHHE DJHEPrUM B KJIETKE. OTambl JHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxxenue u ero Buibl. KHCIOpOJHOE OKHUCICHHUE, WIM KJIECTOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D} bhekTUBHOCTH
AHEPTeTUYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHrte3a. ['eHernueckas wuHbopmamus u JIHK.
Peanuzanus renernueckol wHboOpMaAnUM B KiIETKe. [ €HETHYECKH KOJ U €ro
cBoricTtBa. Tpanckpumniusi — matpuunbiii cuate3 PHK. Tpaucisuus — 6unocunTes
Oenka. Otanbl TpaHchsauud. KoaupoBanwe aMHHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnetounsie hopmbl xu3Hu — BUpYCHL. McTopust oTkpbeiTus BupycoB (/. .
NBanoBckuit). OCOOEHHOCTH CTPOGHHMSI U KU3HEHHOTO IIHMKJIa BUPYCOB.
bakrepuodaru. bonesnum pacTeHui, JKHBOTHBIX M 4YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc mmmyHonedunura venoeka (BUY) — Bo3oyaurens CITM/]a.
OOpatHas  TpaHCKpUILIMA, peBepraza u  wuHTerpasa. IIpodumakTuka
pacpoCTpaHEeHHsI BUPYCHBIX 3a00JI€BaHUN.

JdemoncTpanum:

IToptpetsi: H. K. Konsuos, . Y. MBanosckuit, K. A. Tumupszes.

Tabmumer u cxembl: «Tunbl mutanus», «Metaboauzm», «MHUTOXOHAPUSY,
«HepreTHyeckuii oOMen», «Xmnoporiact», «®Porocuntesn, «Ctpoenue JIHK»,
«Ctpoenune u GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTuuecKuii Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIN 1k Bupyca CIIN/a,
Oakreprodaray, «Permkarus JJHK».

O6opynoBanue: monaenu-ammumkanuu «Y asoenne JJHK wm Tpanckpumnimsy,
«buocunTes 6enkay, «CTpoeHHe KISTKH», MOJeab CTpyKTyphl JTHK.

Tema 5. Pa3MHo:KeHMe U MHAMBHIYAJIbHOE PA3BUTHE OPTraHU3MOB.



Kietounslii 1uki, WM >KU3HEHHBIM LMK KiIeTkH. MHTepdaza u MHTO3.
[Ipormecchl, mpotekatonue B uHTepdaze. Pemnukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIH HabOp — KapHOTHIL
JlunmouaHbld W TAIUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUJIBI.
[{uTosornueckue OCHOBBI PAa3MHOXKEHUS W  HWHJIMBUIYAJbHOTO  pPa3BUTHUS
OpPraHu3MOB.

Henenne kietku — muto3. Ctagum mutosza. Ilpormecchl, npoucxonsiine Ha
pPa3HbIX CTAAUAX MUTO3a. BHOIOrMYEeCKUil CMBICT MUTO3A.

[Iporpammupyemasi TuOENb KIETKH — alloONTO3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrionoe u mojioBoe. Buasl Oecmnonoro
Pa3MHOKEHMS: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JJIs1 CEJICKIIMH.

[TomoBoe pa3mMHOKEHHUE, €r0 OTIUYHS OT OECIOIoro.

Meito3. Cragum Mmeito3a. IIpoiiecchl, nmpoucxoasiive Ha CTaAusX MeHo3a.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonormueckuit CMbICI U
3HA4YCHUE MEKN03a.

'ameTtorenes — mpoiiecc 0Opa30BaHUs TOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CrnepmMaTo30ui, SHMIEKIeTKa) — CHEPMATOreHE3 M OBOTEHES.
OcoOEHHOCTH CTpPOCHHS SNIEKIETOK W crnepMaro3ouaoB. OmiioI0TBOpEHUE.
[TapTeHorenes.

NuauBuayanbHoe  pa3BuTHE  (OHTOreHE3). OMOpPHOHAJIBHOE  Pa3BUTHE
(amOpuorenes). Dranbl SMOPHOHATIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobyienue, racTpynsanus, opraHorene3. [loctamOpuoHanbHOe pa3Buthe. THIIBI
NOCTOMOPHOHANIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsiMoe (JTUYMHOYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pazButne pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTAIUU PA3BUTHUSIL.

JdemoncTpanum:

Tabmuuet u cxembl: «DOpMBI pa3sMHOKEHHS OpPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3zMHOXKEHHUE
pacteHuit», «Jlenenue kieTku Oaktepuit», «CTpPOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Kietounsii mukny, «Pemmukamus JJHK», «Mwuto3y,



«Menios», «IIpsmoe u HenpsaMoe pa3BUTHEY, «I'aMeTOreHe3 y MIICKONUTAOIMIUX U
YenoBeKa», « OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOII, MUKPOITpENapaThl «CriepMaTo30U bl
MJIEKOIIMTAIOLIEro», «SIHIeKneTka MiaeKkonuraroniero», «Kapuoknues B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJAENb-allIUIMKauus «/leneHue KIeTKn», MOJAENb
JIHK, Moznenb metadazHoil XpOMOCOMBI.

JlaGopaTopHble  npakTHYecKHe padoThI:

Jlaboparopnast pabora Ne 3. «HaGmromeHne muTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

Jlaboparopnasi pabora Ne 4. «l3yueHue CTpOEHUs TMOJOBBIX KJIETOK Ha
TrOTOBBIX MUKPOITPENapaTaxy.

Tema 6. HacjieAcTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3a1auu reHeTuku. Mctopust pa3Butus reHeTuku. Posib nutonoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TeHETHUKHU. Bkimam poccuiickux u 3apyOexKHBIX
yu4€HBIX B pa3BUTUE TCHETHKW. MeETOabl TEHETHUKU (TUOPHUIOJOTHUECKUH,
[IUTOTEHETUYECKUN, MOJIEKYJIApHO-TeHeTUYeCKuii). (OCHOBHBIE TE€HETHYECKHE
noHsATusA. ['eHeTnueckass CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpuHoe CKpeuuBaHue. 3aKOH €AMHO0Opa3usi THUOPUIOB TEPBOTO
nokosneHus. I[lpaBWio JOMHHUpPOBaHUA. 3aKOH pACIICTUICHUS  IPU3HAKOB.
I'mnote3a yncroTel rameT. [1oJIHOE U HEMOJTHOE JOMUHUPOBAHUE.

JHuruOpuaHoe  CKpeniuBaHuWEe. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUS
npu3HakoB.  LluToreHeTnyeckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanu3upyroniee ckpelmnBaHue. Mcnonb30BaHNEe aHATU3UPYIOIIETO CKPEIIMBAHUS
IUTSI OTIPEICIICHUS TE€HOTHIIA OCOOH.

CueruieHHOe  HacjejoBaHuWe Tnpu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapyiieHne cuersieHns TeHOB B pe3yJbTare
KPOCCHHIOBEpaA.

XpOMOCOMHAas TEOPHS HACIEACTBEHHOCTH. | €HETUYECKUE KapTHI.

I'enetnka nosia. XpoMOCOMHOE OIpEAEIICHNE IMoJa. AyTOCOMBI M IOJIOBBIE
xpomocombl. ['omoramernesle W rereporaMeTHelie OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLEIJICHHBIX C MOJIOM.

N3MenunBOCTh. BHibl N3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIICICTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOAU(PUKAIMOHHON N3MEHUYNBOCTH. BapuanvoHHBIN psll 1 BapUallMOHHAsT KpUBasl.



Hopma peakunu npusznaka. KoqnuecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU M UX
HopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHOW U3MEHUHUBOCTH.

HacnenctBenHnasi, Wid TEeHOTUIIHMYECKAs, H3MEHUYMBOCTh. KomOuHaTHBHAsS
U3MEHYMBOCTh. Meiio3 W TMOoJOBOM MpoUecc — OCHOBAa KOMOWHATHMBHOMU
M3MEHYUBOCTU. MyTalioOHHasi U3MEHYMBOCTh. Kitaccudukaius MyTaiuii: reHHEBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMpUYUHBI MyTaluii. MyTtareHHbie (pakTopshl.
3aKOH rOMOJIOTHYECKHX PSAJIOB B HAacHeAcTBEeHHOW n3MeHunBocty H. V. BaBumnoga.

Bnesnepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enernka uyenoBeka. Kapuotun uenmoBexka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKA: reHeaIOTHUYCCKUM, OJIU3HEIOBBIN, [TUTONCHETHYCCKUH, OMOXUMHYCCKUH,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpeMeHHOE Onpe/ieeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[1I1P-ananu3a. HacnenacTBenHsle 3a00JeBaHMS YeIOBEKAa: TE€HHbIE OOJE3HH,
00JIe3HU C HACIEICTBCHHOM MPEapacoiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIC KIETKU. [IpUHIMIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPOPUIAKTHKUA U JICUYCHUS TCHETHYECKUX
Oose3Hel. MeauKo-TeHeTHYECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHUE MEIUIIMHCKON
TeHETHKH B MPEIOTBPAILICHUH U JIEUSHUH FeHETHUECKUX 3a001eBaHU YeloBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodeer-Pecosckuii, H. . BaBuios.

Tabmuupt u  cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBaHHE UM €T0
IUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHUS W €ro LHUTOT€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  rameT», «JluruOpuaHoe  CKpelMBaHUEY,
«uTomornyeckue OCHOBBI JTUTUOPHUTHOTO CKPEUIUBAHUS, «Meiio3y,
«B3auMoecTBUE aJUICNIBHBIX TE€HOBY», «l['eHeTnueckue KapThl PpPACTCHUH,
KUBOTHBIX U 4ellOBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HacCJEHOBaHUS,
CLUCIUIEHHOTO ¢ mnoyioM», «KapuoTumsl yemoBeka H KUBOTHBIX», «Bumsl
U3MEHYUBOCTHY, «MoaudukannuoHHas H3MEHUYHBOCTH», «HacmemoBanue pesyc-
dakropa», «I'eneTnuka rpymni KpoBu», «MyTallmoHHas U3MEHUYUBOCTDHY.

O6opynoBanue: MoJenu-anIuMKauu «MOHOTUOPHIHOE CKPEIIMBAHUE,
«HemonmHoe momuHupoBanuey, «JlurnOpumnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKPOCKON H MHKporpenapar «Jlpo3odpumna» (HOopma, MyTanuu
(GbOpMBI KPBUTBEEB U OKpPACKH Teja), repoapuii «I 0pox MOCeBHON».

JlaGopaTropHble M pakTHYecKHe padoThI:



Jlaboparopnast padora Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO M
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIbI HA TOTOBBIX MUKpOIIpenapaTax».

Jlaboparopnas padora Ne 6. «3yuenne MoaudUKallMOHHONW W3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOM».

JlaGopatopHas pabota Ne 7. «Ananu3 MyTtanuil y Apo30o(uiabl Ha TOTOBBIX
MHKpOIIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHMe M aHajJU3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekuusl Kak HayKa M IPOLECC. 3apOXKACHUE CENEKIMU U JOMECTHUKALIMS.
Yuyenue H. W. BaBwioBa o0 1eHTpax NPOUCXOXKACHUS UM  MHOroooOpasus
KYJbTYPHBIX pacTeHUil. LIeHTphl MPOUCXOXKIACHHUS NOMAIIHUX >KUBOTHBIX. COpT,
nopoJa, ITaMM.

CoBpeMeHHBIC METOJIbI CeIeKIMU. MacCoBbI U MHAUBHUIYATbHBIH OTOOPHI B
CEJEKIIMM pACTEHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. biM3kopoacTBEeHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuausa. CKpeNMBaHUE YHCTBIX JUHUU.
I'erepo3uc, wnu rubpunnas cuna. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuamzamuss U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
NOJIyYEHUE TOJUIUIOUAOB. JIOCTMKEHUSI CENEeKIMU pacTeHHl, J»XKUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib NMPOU3BOACTBA. ['€HHAs WH)KEHepHs. DTalbl
co3nanus pexomOuHanTHOW JIHK wu TpancreHHsix opranusmoB. KierouyHas
uHxeHepus. Knetounble KylnbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue W dTudyeckue  mpobmems. MO —  reHeTuyecku
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanoB.

Tabmumer 1 cxembl: kKapra «lIeHTpB MPOMCXOXKICHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl q1oMamHUX KUBOTHBIX», «CopTa KyJbTYypHBIX
pacteHuity, «OtnanéHnas rudpuamu3anus», «Padorel akagemuka M. @. MBanosay,
«ITomuammonausiy, «OOBEeKTH OuoTexHONOTHN», «KieTouHble KYJIbTYpHl U
KJIOHUpOBaHUE», «KOHCTpyHpOoBaHUE B TEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03SHCTBEHHBIC PACTCHUSY.



JlabopaTopHblie U IpaKTHYECKUE PadoOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTHIKEHUS CEJICKIUH PAaCTCHUM U
KUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO3SHCTBO, JabOpaTopuio
arpOyHHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KJIIACC

Tema 1. IBoTIOLMOHHAS OMOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUSI HBOJIOIMOHHOW TEOPUU. OBOJIIOIUOHHAS
Teopust U €€ MecTo B Omosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa PAa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa H3BoNIONMHU. [lameoHTOIOTHYECKHE: TOCIIEN0BATEIBLHOCTD
MOSIBJICHUST BUJIOB B TMaJICOHTOJIOTHYECKOW JICTONHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadudeckue: cxoacTBo u pazianuue hayH u (GJIop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA W PA3jIu4usi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHHUTEILHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
pYIMMEHTapHbIE OpTraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHM3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTed y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. JlapBuna. IIpeAnochbulkd BO3HUKHOBEHHS
napBUHU3MA. J[BIDKYIIME CHJIBI 3BOJIONUU BHUIOB 1O JlapBuHY (M30BITOUHOE
pPa3MHOXEHHUE TPU OTPAaHUYCHHOCTU PECYpCOB, HEOIpeAesiéHHAas N3MEHUYUBOCTD,
O0opb0a 3a CyIlecTBOBaHHUE, ECTECTBEHHBIN OTOOD).

Cunretnueckas Teopus 3Boiroruu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

MuxkposBosorus. [lomymnsius kak equHUIA BUA U BOJIOLUH.

JBuxymme cuiabl ((hakTOpbI) SBONIONUU BUIOB B MpHUpoAe. MyTalmOHHBIN
mpoliecc ¥ KOMOWHATHBHAS WM3MEHYHBOCTH. [lomynsiMoOHHBIE BOJHBI U Jpeiid
reHoB. M3omanus 1 Murpanus.

EctectBenHblii 0oTOOp — HampaBisomuid  (Gaktop dBomoruu. DopMmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHWU3MOB KakK pe3ynbTaT dBOMIONUU. [IpumMepsr
MPUCTIOCOOJICHNH Y OpraHu3MOB. ApoMop(h 036l U UANOAATITAIIUH.

Bun wu BugooOpazoBanme. Kputepum Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOIOTHIECKOE.



MakposBomonus. PopMbl  ABOMIOLUU:  (puiIeTHYECKasd, AUBEPreHTHad,
KOHBEpIreHTHasl, napajuiesbHas. HeoOpaTuMoCTh 3BOIOLUU.

[IpoucxoxaeHue OT HeCENUANU3UPOBAHHBIX NpeaKoB. [Iporpeccupyromas
crienanu3anusa. AJanTuBHAS pagualysl.

JdeMoHcTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, @. Mromnep, A. H. Ceepuos.

Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apobIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOppOBI  3a
CylleCcTBOBaHUE», «EcTecTBeHHBIH 0TOOp», «MHOroobpasme cCOpToB pacTeHUII»,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsamuuy,  «MyTtaimonHas
U3MEHUYUBOCTHY», «Apomopdosb», «Mnuoananrtamumny, «OOmas nereHepaus»,
«/IBmxkymue cunbl 3Bomouum», «Kapra-cxema wapuipyra mnyremectBus Y.
Hapsuna», «bopnsba 3a cymectBoBanuey, «IIpucrnocoOIeHHOCTh OPTaHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMA THUIIAMH OKPACKH,
HAOOp IMJIOOB M ceMsH, Koyekuus «lIpumepbl 3alIMTHBIX TPUCHIOCOOJICHUN Yy
KUBOTHBIX», MoJieNlb «OCHOBHBIE HAINpaBIICHUS 3BOJIOLMNY, 00BEMHAS MOJIEITh
«CTpoeHHE TOJTOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KouleKuus «DPOpMbl COXPAHHOCTH
UCKOIMAEMBIX JKMBOTHBIX W pacTeHWi», wmonenp anmumkauus «llepexpéct
XpOMOCOMY, BIaXxHbIe Ipenapatsl «PazpuTue HacekoMoroy, «Pa3BUTue JATyIIKN»,
mukpomnpemnapat «Jpozoduna» (Hopma, MyTanuud (QOpPMBI KPbUILEB M OKPACKU
TEna).

JlaGopaTopHble M npakTHYecKHe padoThI:

JlaGopatopnast pabora Ne 1. «CpaBHeHuE BHAOB MO MOP(]OJIOTHUYECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onmcanue MPUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XaPAKTEPAN.

Tema 2. Bo3HuKHOBeHME U Pa3BUTHE KU3HHU HA 3emIe.

JloHay4dHblE TPEACTABICHUS O 3apOXKICHUM >KW3HU. HaydHble THUIOTE3bI
BO3HUMKHOBEHHUs W3HU Ha 3emiie: aOuoreHe3 M MaHcHepMus. XHUMHUYeCKas
HBOMIOIMSI. AOUOTCHHBI CHUHTE3 OPTraHWYECKUX BEIIECTB W3 HEOPTAHMUYECKUX.
DKCIEpUMEHTAIIbHOE MOATBEPAKACHUE XUMUYECKON 3BoMoNUU. HavanbHble 3Tanbl
ouonornyeckoit »Bomonmu. ['unoresa PHK-mupa. ®opmupoBanue meMOpaHHBIX



CTPYKTYp U BO3HUKHOBEHHME MPOTOKIETKHU. [lepBbie KIETKM W HX 3BOJIOLMSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Paseutre xnu3Hu Ha 3emuie 1o 3pam U nepuoaaM. Karapxen. Apxelckas u
nporepo3oiickas Hpbl. l[laneos3oiickas 2pa u €€ TmepuoAbl: KEMOPUICKUIA,
OPAOBUKCKHM, CHLIIYPUHUCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Meso3oiickas 3pa © €€ NepuoAbl: TPUACOBBIM, IOPCKUH, MEIOBOMU.

Kaiino3oiickast spa u €€ nepuojpl: MajJeoreHOBbIA, HEOTCHOBBIMH,
AHTPONOT€HOBBIM.

XapakTepucTuKa KJIMMaTra U TeOJIOTHYECKUX MpoueccoB. OCHOBHBIE ATallbl
ABOJIIOIMHM PACTUTEIBLHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHuil u
XKUBOTHBIX. [l0osiBIIEHUE, paclIBET U BEBIMUPAHUE TPYIIN KMBBIX OPTaHU3MOB.

Cucrtema OpraHM4eckoro Mupa Kak OTpaxeHue IBOIOIUU. OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIbl OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKA. AHTPOIOJOTHS Kak HaykKa. Pa3BuTue npencTaBieHuil o
MPOUCXOXKJACHUU 4YeJoBeKa. MeToapl u3ydeHus aHTpomnoreHeza. CXoAcTBa U
pa3Inyus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHNUE YEeIOBEKA.

JBwxymme  cunbl  (dakTopbl)  aHTPOIOTEHE3a. HacnencrBennas
U3MEHYMBOCTh M  €CTEeCTBEHHbIM o0TOOp. OOmecTBeHHBIH o00pa3 KHU3HHU,
U3rOTOBJIEHUE OPYIUU TPYA, MBIILUICHHUE, PEUb.

OCHOBHBIE CTaIUH U BETBU JBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenbiii, YemoBek mnpsMoxonAmui, YenoBek HeaHAEPTAIbCKUK, YenoBek
pasymHbIii. Haxonku HCKOMaeMbIX OCTaTKOB, BPEMs CYIECTBOBaHHUA, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO M0O3ra, 00pa3 >KU3HH, OPY/IUs.

YenoBeueckue pacbl. OcHOBHble  OOJBIIME  pachkl:  €BPOMEOUTHAS
(eBpazmiickasi),  Herpo-aBCTpajowjHas  (dSKBaTOpUalibHAsA),  MOHTOJOWIHAS
(a3uaTcko-amepukaHckas).  UepTsl  MPUCIOCOOJICHHOCTH  MpEICTaBUTEICH
YEJIOBECUECKUX pac K YCJIOBUSM CYLIECTBOBAHMUSA. EIMHCTBO 4EIOBEYECKUX pac.
Kputuka pacusma.

JdemoncTpanum:

[Moptpetsi: @. Pean, JI. [Tactep, A. Y. Onapun, C. Muinep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxeMbl: «Bo3nnkHoBeHUe COJTHEYHOM CHCTEMBI», «Pa3BuTHe
OpraHm4eckoro mupa», «PacturenpHas KieTka», <OKHBOTHasg  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHasi CUCTEMA OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE aHATOMUYECKHX YEepT CTPOCHHS YEJIIOBEKAa U UYEJIOBEKOOOPa3HbBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKHMX  HAXOIOK  MPEIKOB



COBPEMEHHOI'0 4YeloBeKa», «llpeBHeumue oan», «pesHue monu», «llepsbie
COBPEMEHHBIE JIOAN», «YemoBeyeckue pacoh».

O6opynoBanue:  Mmymsiku  «lIpoucxoxxknenue  yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaJblla, KPOMAHBOHIIA), CJENKU WU
M300pKEHHUS KaMEHHBIX OpYJIUH MEepBOOBITHOTO YesIOBEeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpebna), TeOXpoHOJoruueckas TaOnuna, KouleKuus «DopMbl
COXPaHHOCTH MCKOTIAEMBIX JKUBOTHBIX U PACTCHUIN».

JlaGopaTopHble  npakTHYecKue padoThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHune uckonaeMbIX OCTaTKOB pAacTEHUH U
KUBOTHBIX B KOJUICKITUSX).

OKCcKypeus «IBONIOLMS OPraHUYECKOoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHBIN WM KpaeBeIueCKUil My3ei).

Tema 3. Opranusmbl 4 OKpY:KawIas cpeaa.

DKOJoTus KaK HayKa. 3aJauu U pa3aeibl SKOJOTUU. MeTO bl IKOJIOTHUECKUX
UCCJIeIOBaHUN. DKOJIOTUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YENIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOpPraHW3MEHHas.

Okonoruyeckue (¢aktopel. Kinaccudukamus 3K0IOrHYEeCKUX (aKTOPOB:
abnotuyeckue, OWMOTHMYECKHE U aAHTPONOreHHbIe. JleHcTBHE HSKOJIOTMYECKHUX
(aKkTOpOB Ha OPTraHU3MBI.

AbGuotnueckue (GakTopbl: CBET, TEMIIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[IpucnocoOnennst  OpraHU3MOB K  JIEMCTBUIO  a0uMOTHYECKHX  (PaKTOpOB.
buonornueckue puTmel.

Bbuornueckue (baKkTOpHI. Bunet OMOTHUYECKUX B3aUMOJICCTBUNA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CuMOM03 u ero ¢opmsl. [lapasutuszm, koomneparms,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJEOHWYECTBO). AMEHCAIH3M,
HEeHWTpanu3M. 3HaueHHEe OMOTHYECKUX B3aWUMOJICUCTBUH [IJI CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH Tnomyianuu. (OCHOBHbIE MOKa3aTenu
MONYJISIIUU: YHCIEHHOCTh, IIOTHOCTb, POXIAEMOCTb, CMEPTHOCTbH, IPHUPOCT,
Murpanus. JJMHaMuKa 4uCI€HHOCTH MOMYISIUUUA U €€ PEeryIIsusl.

JdemoHncTpanum:

[Toptpetsr: A. 'ymGonbar, K. @. Pynse, 3. ['ekkens.

Tabmuter 1 cxembl: kapta «lIpupomnsie 30HBI 3emuny, «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoausm», «llonmynamuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH TOMYJISAIUU UHPY30pUH-Ty(henbkuy, «[lumesbie menm.



JlabopaTopHblie U IpaKTHYECKUE PadoOThI:

Jlabopartopnas padorta Ne 3. «Mopdonornueckue 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padora Ne 2. «IloAcu€r MIOTHOCTH MOMYJISALUNA Pa3HbIX BUAOB
pacTeHun».

Tema 4. Coob1iecTBa U IKOJIOrHYeCKHe CUCTEMBI.

CooOmiectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIEHO3a: BUIOBaf,
NpOCTpaHCTBEHHAs, Tpoduueckas (muieBas). Buasl-momunantel. CBs3u B
OHoLIeHO3E.

Okonoruyeckue cucrembl (3Kocuctemsbl). IloHsiTue 00 »sKocucTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIC KOMIIOHEHTBI JKOCHUCTEMBI: TPOJYIICHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBopoT BENIeCTB M MOTOK YHEPTUHM B IKOCHUCTEME.
Tpodudeckue (muieBbie) YpOBHH OSKOCUCTEeMbl. [luieBble Ienmu U  CETH.
OcHOBHBIE TIOKa3aTeIu HKOCHUCTEMBI: Ouomacca, MPOAYKIHUA. DKOJIOTHYECKUE
MUpaMUbl: TPOAYKIIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA HIKOCHCTEM:
YCTOWYMBOCTh, CaMOperyJisinus, pa3Butue. Cykieccus.

[TpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO
WJIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTpPOIIOTEHHBIE  DKOCHUCTEMBIL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycrToitunBocTu dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMIe.

VYyenne B. U. Bepnaackoro o 6uochepe. I'panHuiipl, coctaB u CTpyKTypa
o6uocheprr. XKuBoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak
rII00aIbHON 3KocHCTeMbl. J{MHaMuueckoe paBHOBecMe u oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOreOXHUMHUYECKUE ITUKIIBI 3JIEMEHTOB (yTiepoa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B Onocdepe 3emiid. AHTPOIIOreHHBIE H3MEHEHUS B Onocdepe.
I'moGanbHBIE SKOTOTUYECKHUE MPOOIEMBI.

CocyiecTBoBaHMe IPUPOABI u YeJI0BEYECTBA. CoxpaHeHue
O6uopa3zHooOpasusi Kak OCHOBa ycToiumBocTH Onocepsl. OCHOBA PaIlMOHATHLHOTO
yOpaBJieHUs MOPUPOJHBIMU pecypcaMud M HX HUCIOJb30BaHuE. JlocTmxeHus
OMONOTHY U OXpaHa TIPUPOIBI.



JdemoncTpanum:

Iloptpersr: A. JIx. Tencnn, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuel u cxemsl: «[lumesble nenu», «buoLEeHO3: cOCTaB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llenu nutanus», «IKOJIOTrMYECKas MNUpPaAMUAAY,
«buocdepa u yenosek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIECa», «DKOCHUCTEMA
XBOMHOro jeca», «buonenos Bomoéma», «ArpouneHo3», «lIpumepHsie
AHTPOIIOT€HHBIE  BO3LACHUCTBUs HaA IpUpOAy», «BaxHeumme HCTOYHUKU
3arpsA3HEHUs BO3/1yXa M TPYHTOBBIX BOI», «llouBa — BakHeMIIass COCTaBIISIOLIAS
ouochepr», «Paktopsl Aerpaganuu nousy, «llapHukoBsiii 3ddexTy, «DaKkTOphI
PaAMOAaKTUBHOTO 3arpsisHeHust Ouocdepbl», «OOmas cTpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIN dKpaH OuOCPepb»,
«KpyroBopoT yrinepoaa B 6uochepe», «KpyroBopot azora B mpupoae».

O6GopynoBaHue: Mojieb-anTIMKaIus « TunudHbIe OHOIIEHO3BI», TepOapwuii
«PactutenbHbie coobiiecTBay, kouiekuuu «buoinenos», «Bpeaurenn BaKHEUIIUX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», Trepbdapuu UM KOJUIGKIUMH pACTEHUH U
KUBOTHBIX, PUHAJIEKAIINE K Pa3HBIM 3KOJIOTMYECKMM CPYIIaM OAHOTO BHAA,
Kpacnas xuura Poccuiickoit ®enepannu, M300pa)Ke€HUsT OXpPaHIEMBIX BHJIOB
pPacTEHUN U )KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHMA ITPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycraHaBIMBAIOTCSA TpeOOBaHHWS K pe3yjbTaTaMm
OCBOCHHUSI  OOyYalOIMMHCS TpOorpaMM  CpeaHero  oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType IMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS Mpenmera «buomorus»
BBIJICJICHBI CIIEYIOIINE COCTABJISIONINE: OCO3HAHWE OOYYaIOIIMMUCS POCCUHCKOMN
rpaXkJaHCKON MIEHTUYHOCTH — FTOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOONpEACICHUI0, HAIWMYhe MOTHBAallMU K OOY4YEeHUIO  OHOJIOTHH,
LIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JIUYHOCTM Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH M HMCTOPUYECKUX TpaaulUid pa3BUTHUS OMOJIOTMYECKOTO
3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroNMXCsi pyKOBOJCTBOBATHCS B CBOEH
NEATENbHOCTA LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYIIUMU CUCTEME



OMOJOTUYECKOTO O0pa3oBaHUs, HAIWYHWE DSKOJOTHMYECKOTO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IICJIM U CTPOMTD KU3HECHHBIC IIIaHbI.

JIMYHOCTHBIC Pe3yJbTaThl OCBOCHHUS IpeaMmeTa «buosorus» mocTurarorcs B
CJIMHCTBE YYeOHOM U BOCHHUTATEIBHOW JACSITCILHOCTH B COOTBETCTBHH C
TPAIUIIMOHHBIMH POCCUHCKUMU COIIUOKYJIBTYPHBIMU, HCTOPUICCKUMH U TyXOBHO-
HPABCTBCHHBIMH IICHHOCTSAMH, NMPHHATHIMH B OOIIECTBE NMpPAaBHJIAMH W HOPMaMH
MOBEACHUS M CIIOCOOCTBYIOT IIpoIleccaM CaMOTIO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH TO3MIIMKA JIMYHOCTH, MATPUOTH3MA,
YB@KEHHUSA K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyAa M CTapIIeMy MOKOJCHHIO,
B3aMMHOTO YBaXXCHHs, OCpPEKHOrO OTHOIICHHS K KYyJbTYpHOMY HACICAHIO H
TPaIUIMsIM MHOTOHAIIMOHAIBHOrO Hapoja Poccuiickoit ®denepaiuu, Npupoae u
OKPYKAIOIIEN CpEE.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHMS ydeOHOro mpeamera «buomorusy»
JO/KHBI OTPaKaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAOIINXCS PYKOBOICTBOBATHCS
cOpMUPOBAHHOW BHYTPEHHEH MMO3HMIMEH JIMYHOCTH, CHCTEMOM I[EHHOCTHBIX
OPHCHTALIMM, [O3UTHUBHBIX BHYTPEHHHX  yOEXJICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM I[CHHOCTSIM POCCHUHCKOT0 OOIIECTBA, PACHIMPEHUE KHU3HCHHOTO
OIBITA M OTBITA JCATCIBHOCTH B IMPOIECCE pPeaM3allii OCHOBHBIX HaIlPaBJICHHM
BOCHHUTATEILHON AEITEILHOCTHA, B TOM YHCJIE B YACTHU:

1) rpakaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAXKTAHCKOHN MO3UIIUN 00YJaIOMIEerocsl Kak akTUBHOTO H
OTBETCTBEHHOT'O YJeHA POCCUMCKOTO OOIECTRA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA M MPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATCILHOCTH TMPU CO3JTaHHUH
y4eOHBIX MPOCKTOB, PEIICHUM YYCOHBIX M IO3HABATCIBHBIX 3aJ]1a4, BBITOJTHCHHUH
OMOJOTNMYCCKUX IKCIICPUMCHTOB;

CITIOCOOHOCTh  OMPENENATh COOCTBEHHYIO IIO3HMIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH ¢¢;

YMEHHE YUYUTHIBATh B CBOMX JACHCTBHAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHS JIIOJICH C Pa3HBIMU YOCKICHHUIMH, KYJbTYPHBIMU IICHHOCTSIMH H
COIIMAJIEHBIM ITOJI0KEHNUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOI'O BBITOJIHCHHS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEIOBATCIbCKUX 3aJay, YBaXKHUTCIBHOIO
OTHOIIICHUS K MHEHHIO OIIMOHEHTOB MpHU OOCYXICHHHM CIIOPHBIX BOIPOCOB
OMOJOTHYECKOTO COICPIKAHMS;



TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOU NEATENBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hopMUPOBAHHOCTH POCCUNCKOU TPaK1aHCKOH UJICHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH IEpPEN
Ponunoii, ropmoctu 3a cBOM Kpad, CBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MIPOIIJIOE M HACTOSIIEE MHOTOHALMOHAJIBHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACIIECINIO U MaMITHUKAM MPUPOJIBI,
NOCTHKEHUsIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMWBATh BKJIAJ POCCUUCKHX YUEHBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJOTMH, TMOHUMAHUS 3HAYCHUS OWOJOTMH B TIO3HAHUU 3aKOHOB
OPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHMIO W 3amuTe OTedecTsa,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HaHUE ITyXOBHBIX LEHHOCTEN POCCUICKOTO Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOI0 MOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAallMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHME JHMYHOTO BKJaJa B IIOCTPOCHHE YCTOWYMBOTO OyayIIEero;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POIUTEIISIM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO IIPHUHATUA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauUMsIMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCTIUTAHMS:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO H
TEXHHUYECKOTO0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHMMAaHNE SMOLIMOHAIBHOIO BO3JIEUCTBUS KUBOU MPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPA’KEHUIO B PAa3HbIX BUAAX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro BocnuTaHuA, GOPMHUPOBAHHMS KYJIbTYPbI 310POBbsl H
IMOLMOHAJIBHOIO 0JIAT OOy YHS:

NOHMMaHWEe U peanu3anus 370poBoro u Oe3omacHOro oOpa3a KHU3HU
(3mopoBoe  TMTaHWE, COOJIOJICHWE THUTMEHWYECKUX TPaBUI H  HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATUM M OTIbIXa, peryisipHas (Quznyeckas
aKTUBHOCTB), OEpEeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXHUYECKOMY 3/10POBBIO;



MOHMMAHWE LEHHOCTU TPaBUJ HHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacCHOr0 MOBEICHUS B CUTYAIIUIX, YTPOKAIOIIUX 3[I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCJEACTBUM M HEMPUSITUS BPEAHBIX MPUBBIUCK (YMOTpeOICHUs
aJIKOT0JIsI, HAPKOTUKOB, KypEHHUs );

6) TPy/10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYZy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K aKTUBHOMW JIEATEIBHOCTH TEXHOJOTHUYECKON U COIMaIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh U CaMOCTOSTEIBHO
BBITIOJIHSITH TAKYIO €S TEIbHOCTH;

UHTEpPEC K pas3inuHbIM cepam mpodecCHoHaIbHON NESITENHbHOCTH, YMEHHE
COBepIlaTh OCO3HAaHHBIM BbIOOp Oyaymied mnpodeccud U Peanu30BBIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0 W CaMOOOpa30BaHUIO Ha
POTSHKCHUU BCEH JKHU3HU,

7) IKOJIOrH4ecKOro BOCIIMTAHMS :

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlleCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYpbl: NPUOOPETEHHE OIBITA
IUIAHUPOBAHUSA TOCTYIIKOB M OLEHKM WX BO3MOXKHBIX IOCHEACTBUNA IS
OKpY’KaroUIeN Cpebl;

OCO3HaHHE TJI00aJBLHOTO XapakTepa IKOJIOTHYECKHX MpoOJeM U MyTed ux
pelieHns;

CITIOCOOHOCTh HCIIOJIB30BaTh IpHoOpeTaeMbie TMpU HU3YUCHUU OHOJIOTHUHU
3HAHMSIT W YMEHUS TpU pEHICHUH TMpoOJeM, CBA3AHHBIX C PAIMOHAIBHBIM
NPUPOIONONIb30BaHUEM  (COONIIOIEHHE  TIpaBWJI  TIOBEACHHS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUWE pAaBHOBECHS B SKOCHCTEMAax, OXpaHy BHJOB,
dKOCHUCTEM, OMochepsl);

AKTUBHOE HENPUATHE JIEMCTBUM, MNPHUHOCIIIMX BpEd  OKPY>KaroUIEH
MPUPOAHON Cpefie, YMEHHE MPOTHO3MPOBATh HEOIATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS NMPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJIU4HUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
ombITa NeATeNbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHMKATUBHOM M COLMAJIbHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON NEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT O TO3HAHMS



c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIHLCKOM KYJIBTYpPhl KaK CpeACTBa
B3aUMOJICHCTBUS MEXK]TY JIFOJbMU U MMO3HAHUS MUPA;

noHUMaHue crnenupuku OHOJOTHUM KaK HayKH, OCO3HaHHMS €€ pojiu B
dbopMuUpOBaHUN PAMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM LEJIOCTHOTO
npeacTaBieHus 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPObI, YEJIIOBEKa U
oO1iecTBa, B TMO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTEM U pEIICHUU MpolaeM
COXpaHEHMs TPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHWOJIOTHHU [IJIi COBPEMEHHOW ITUBWJIM3AIIUM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECYpCHbIE  TPOOJEMBl  pPa3BUTHUS
YeJI0BEUeCTBa, MOMCKA MYTEeH BBIXOJA U3 IJI00AIBHBIX IKOJIOTUUECKUX MPOOIeM U
obecrieueHus:  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PallUOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJHBIX PECYpcoB M (OPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHMOJOTUYECKUX 3HAHUM B IENAX
NOBBILIEHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHON IPaMOTHOCTH OOydaromuxcs, GopMHUPYyEeMOit
P U3y4eHUU OUOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAHUSA A aHaiu3a W
OOBSICHEHUS SBIICHUU OKPYXAIOUIErO0 MUPA U MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIOUCHHMS Ha OCHOBE HAYyYHBIX (DAKTOB H
UMEIOIUXCS JaHHBIX C IO MOJTYyYeHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus MpoOJieM B peabHBIX )KU3HEHHBIX CUTYAIIUSX;

OCO3HAHUE LEHHOCTH HAYYHOH JAESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMpPEPHIBHOMY  OOpa30BaHHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUW MO OWOJOTUU B
COOTBETCTBHH C KU3HCHHBIMH IMMOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MeranpenMeTHbIE pe3yibTaTbl OCBOECHUSA ydeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOydYarOIIMUXCSA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAy4yHOW KapTHHBI MHpa M CHEUUPUKY METOJOB MO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEprus, SBICHHUE, MPOLECC,
CUCTeMa, Hay4yHbIM (akT, MPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleIOBaHue,  HAONIOIEHHE,  MU3MEpPEHUe,  OKCHEPUMEHT U JPYTuXx),
YHUBEpCAJIbHbIE y4yeOHble JelcTBUsS (MMO3HABAaTEIbHbIE, KOMMYHHUKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue (G yHKIIMOHATBHOM
IPaMOTHOCTM ¥  COLMAJIbHOW KOMIETEHLUUH OOy4YaloIIMXCsA, CIHOCOOHOCTD
oOyuarommxcs UCIOJIb30BaTh OCBOEHHBIE MEXAUCIHUILIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAJIbHBIC Y4eOHBbIE JCHCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble Ppe3yJIbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHus JTOHKHBI OTPAXKATh:

OBJajnenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH MO3HABATEJIbLHBIMH
JefCTBUSIMU:

1) 6a30Bble JJOrnYecKHne JeiCTBHUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTH M aKTyaJU3WpOBaTh  IpobiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccupuKaIuu, 0000IIeH ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTEepHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3U C APYTUMH MTOHATUSIMH );

ONpeAeisaTh LEJH JCATECIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI JCSITEIbHOCTH C IOCTABJICHHBIMU 1ICJISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHE TMOHATHS ISl OOBSICHEHUS (PAKTOB U SBICHUIN
YKWBOU IPUPOBI;

CTPOUTH JIOTMYECKHE PaACCyXIACHUS (MHIYKTUBHBIC, JI€AYKTUBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PpaccMaTpUBAEMbBIX
SIBICHUAX, (DOPMYJIMPOBATH BHIBOIBI M 3aKITFOUCHUS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CpencTBa JUTST MIpeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIIECHHWM B M3y4aeMbIX OMOJOTHMYECKUX OOBEKTaXx, a
TaKk€  MPOTUBOPEUMM  pPa3HOTO  pOJia,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX NCTOYHUKAX;



pa3palatbiBaTh IUJIAH pelIeHUs] MPoOJeMbl C y4E€TOM aHaIM3a MUMEIOIINXCS
MaTepHATBHBIX M HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B ACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIIEACTBUN JAEATEIHPHOCTH;

KOOPJWHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  pPEajJbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATHBHOE MBIIIUICHHE IPU PEIICHUN KXKU3HCHHBIX MTPOOJIEM.

2) 06a30BbIe HCCJIEI0BATEILCKHE AeCTBHSI:

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICI0BATEILCKOW M IPOSKTHOMN JIEeATEILHOCTH,
HaBBIKAMU  pa3pelieHHsl MpoOJIeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHHS MPAKTHYCCKUX 33124, TPUMEHEHUIO
Pa3IUYHBIX METOIOB TIO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICATCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIpPETAlHH, NPEeoOpa3OBaHUI0O M NPHUMCHCHUIO B YYeOHBIX
CUTYaIlUSX, B TOM YHCJIE TIPH CO3JIaHUU YICOHBIX U COIIMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAyYHBIN THIT MBIIIUICHHS, BJIaJICTh HAYYHON TCPMHHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTh M (OPMYIMPOBATh COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOMN
TESTeLHOCTH U )KU3HCHHBIX CUTYAIIHAX;

BBISIBIIATH NIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJHU3WpOBaTh 3anady,
BBIJIBUTATh THUIOTE3y €€ pelICHHs, HAXOAWTh apryMEHTHI JUIS JOKa3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJC pEIICHUS 3aJa4yd  pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsIM, OIICHHBATh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH I[EJICHANPABICHHBIN MOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB
JeHCTBUS B IPO(ECCHOHATBHYIO CPEY;

YMETh MIEPEHOCUTD 3HAHUS B MMO3HABATEIBHYIO M IPAKTUIECKYIO 00J1aCTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJICH, PEJIaraTh OpUrHHAIBHBIC OAXObI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIONNE aJTbTePHATUBHBIC PEIICHUS.

3) padoTa ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHPOpMAIHH (TEKCTE YIEeOHOTO
mocoOusi, HAyYHO-TIONMYJISIPHOW JUTEpaType, OWONOTHYECKUX CIIOBapSAX W



CIIpaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax MaHHBIX, B VHTEepHeTe), aHaIU3UPOBATh
HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTb;

(GbOopMyIHpPOBATh 3aMPOCHl U MPUMEHATh PA3JTHMYHBIC METOIBI MPU TIOUCKE U
otOope Ouonornueckoi MHbOpMaIUU, HEOOXOIUMON sl BHITIOJHEHUS! YU4eOHBIX
3ajad;

NpHOOPETaTh OIBIT MCIOJIB30BaHUSA WH(OOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOTO MCIIOJIB30BAHUS Pa3IMIHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTUMaIbHYIO  (HOpMYy  MpeACTaBICHUS
Oouonornyeckoit nHbopmaruu (CXeMbl, TpauKu, JUarpaMMBbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAYYHBIM s3BIK B KA4eCTBE CpeACTBa mpu paboTe ¢
OWoJornYecKoil MHPOpMANMEH: TPUMEHATh XHMHYECKUE, (QU3NYSCKHE U
MaTEMaTUYCCKUE 3HAKW W CUMBOJIBI, (HOPMYJIbI, aOOpeBHATypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBBIBATH  3HAKOBO-CMMBOJIMYECKHE  CpEACTBA
HaTJISTHOCTH;

BJaJIeTh ~ HABbIKAMHM  pACIIO3HABaHUS M 3allUThl  WHMOpMAaIuH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHue yHUBEPCATbHBIMUA KOMMYHUKATUBHBIMY JeHCTBUSMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BceX chepax >KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMoW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTENHHO BBHITIOJHEHUS TpeJjiaraeMoun
3a/layu, YYUTBIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MIIUN JAPYTUX YYACTHUKOB
Jaiora Uiv JUCKYCCUH );

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOINEHHS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHUTYyaIlui,
YMETh CMATYATh KOH(JIUKTHI U BECTH TEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMH OOIEHHS M B3aUMOJICUCTBHSI, MOHUMAThH
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPpeKTHOU (popme HopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eITeJIbHOCTD:



MMOHUMAaTh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAIbHON
paboTHI MpHU pelIeHu OHOIOTUUECKOHN MPo0OJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX OPM B3aMMOICHCTBUS MPU PEIICHUU YyUeOHOU 3a1a4H;

BBIOMpATh TEMATHKY M METOJbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXOTr0 YJIeHA KOJIJIEKTUBA;

NpUHUMATh [EIM  COBMECTHOM  JAEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUA IO €€ NOCTHKEHUIO: COCTABJIATH IUIaH JCHCTBUH,
pacrpenensTh pojd C Yy4€TOM MHEHHMM YYacCTHUKOB, OOCYXKJaTh PE3YJIbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAaye€CTBO CBOEr0 BKJIaJa M KaXJOr0 yYaCTHHKAa KOMAaHJbl B
oOIIMiA pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHWBAaTh WJAEU C TO3MIMU HOBH3HBI,
OPUTHHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IUYHBIX
CUTYAIUsX, IPOSIBISTH TBOPUYECTBO U BOOOPAKEHHUE, OBITh UHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJbHBIMU PEryJIATUBHBIMHY J€iCTBUSIMH:

1) camoopranmu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS [UIs BBISBICHUS NpOOJIeM U HX
pEIIeHHs B )KU3HEHHBIX U YUEOHBIX CUTYAITUsX;

BbIOMpAaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUN I1I€NIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUAX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPUPOJE,
CBOEMY 3JIOPOBBIO U 3JOPOBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYUIIECTBIISATh MO3HABATEJIbHYIO NI€SITEIbHOCTD, BBISBIATH
poOJIeMbI, CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3a7a4M B 00pa30BaTEIIHHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYAIUX;

CaMOCTOSATETILHO  COCTABJIATH IUUIAaH pPEIICHHs TpodiemMbl ¢ y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLIHSIM;

pacmupsATh paMKH Y4e€OHOTO IpeaAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIenaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATH MPUOOPETEHHBIH OIIBIT;,

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW DPYIUIUU B
pa3HBIX 00JIaCTAX 3HAHWW, TOCTOSHHO TMOBBINIATH CBOW 00pa30BaTEIbHBIN H
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:



NaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENIM;

BJaJ€Th  HAaBbIKAMU  IO3HABAaTEIbHOM  pedieKkcuu Kak  OCO3HAaHMS
COBEPIIAEMBIX JIEHUCTBUA M MBICIUTENBHBIX NPOLECCOB, HUX pPE3YJIbTATOB U
OCHOBAaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CHUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBATh PUCKM W CBOEBPEMEHHO NPUHUMATh PELIEHUS MO HUX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX @pPU aHaIU3e pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsATHE CeOST M APYTHX:

OpUHUMATH ce0s1, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBbI M apryMEHTbl JPYIMX @PU aHaJu3€ pe3yJbTaToOB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MIPABO APYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTH MOHMMATh MUP C TTO3UIIUU IPYTOT0O YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATbHI

[Ipenmetnbie pe3ynbTathl ocBoeHHs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue ajsi yueoHoro npeamera «bruonorus»
HAy4YHbI€ 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOEHHUIO, MHTEPIIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B PA3IMUHBIX YYEOHBIX CHUTYyaIUsX, a TaKK€ B PEaATbHBIX
KU3HEHHBIX CUTyalMsIX, CBSA3aHHBIX ¢ Ouonorueit. B mporpamme mnpeameTHbie
PE3yNbTATHI MPEICTABICHBI IO TO1aM O0yUEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4yeOHOro npeameta «buonorus» ¢ 10
KJlacce NOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJOTHUU B CUCTEME HAYYHOTO
3HaHHMSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON E€CTECTBEHHO-
Hay4YHOM KapTHHBI MUpa M HAy4YHOTO MHUPOBO33PEHHMS, O BKIAJE POCCHUMCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OuWomornu, (YHKIIMOHAIHHOM
IPAMOTHOCTHU Y€JI0BEKA JJIsl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBaTh COJIEpkKAHUE OMOJIOTUYECKHUX TEPMHUHOB M TOHSATHIA:
KU3Hb, KIJIETKA, OpraHu3M, MeTa0oiu3M (OOMEH BEHIECTB W MPEBpaIICHHE
SHEPIuM), TOMeocTa3 (caMOperyJssilus), YpOBHEBas OpraHU3alusl )KUBBIX CHCTEM,



CaMOBOCIPOM3BEICHHUE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHUHUBOCTD, POCT U
pa3BUTHE;

yMEHHE u3JaraTb OHOJOTrMYecKHe Teopuu (KJIETOYHasd, XpPOMOCOMHas,
MyTallMOHHAsA, IEHTpajibHas JOrMa MOJEKYyJIApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 UE€HTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHBIX pacTteHuid H. 1. BaBunosa), onpenensts rpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIAJIETh METOJAaMHU HayYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHME >KUBBIX CHUCTEM, IPOILIECCOB W SIBJICHUM, OpraHu3alus W IPOBEJECHUE
OMOJIOTUYECKOTO  HAKCIIEPUMEHTA,  BBIIBM)KEHHE  THUIOTE3BI, BbISIBJICHUE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX
PE3yJIbTATOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHITHM, TEOpUH W 3aKOHOB, yMEHHE
JIeNaTh BHIBOABI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHbIEC NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IpoIecCOB: OOMEHa BEUIECTB W IMPEBpAllleHUs] YHEPTruu B KieTKe, (OTOCUHTE3A,
IUTACTUYECKOTO0 M JHEPreTMYecKoro oOMEHa, XEMOCHHTe3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOKEHUS, HWHIUBUIYAIBHOTO Ppa3BUTUSL  OpraHu3Ma
(oHTOTEHE3);

yMEHHE MPUMEHSATH MOJIyYEHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTHMYECKHUX
IPOIIECCOB U SIBJICHUM, JIJII MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEeJIpl0 oOecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370pPOBBS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHNS HOPM TPAaMOTHOTO TOBEJICHUS B OKPYKAIOIICH
NPUPOJHON Cpele, MOHMMaHWE HEOOXOJMMOCTH MCIOJIb30BaHUSI JAOCTHXKEHUN
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTUN UL PalMOHAIILHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelmaTh »JJIEMEHTApHble TIEHETUYECKHE 3aJadyd Ha MOHO- U
OUTHOPUIHOE CKpEIlMBaHUE, CLEMJICHHOE HAacleJOBaHUE, COCTAaBISTh CXEMBI
MOHOTHMOPHIHOTO CKpEIIMBAHUA AJSl MpeACcKa3aHUsl HACIeIOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIONHATH JTA0OpATOPHBIE W TpaKTU4YecKue paboThl, COOIIOIATH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1ab0opaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKM OLEHMBAaThb M HMHTEPIPETUPOBATH HH(OPMALUIO
OMOJIOrMYECKOTO  COJAEP)KaHMs, BKJIIOYAIONIYIO TIICEBJOHAy4YHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpEACTBa MAacCOBOM MH(OpMAaLNU, HAYYHO-TIOMYJISPHBIE



MaTepualibl), 3TUYECKHE acCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOrUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh NOHITUIHBIN anmapaT OUOIOTHH.

[IpenmeTHblEe pe3ysbTaThl OCBOEHUA yueOHOro mnpeamera «buonorus» ¢ 11
Kjlacce OJKHBI OTPaKaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTMU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMUPOBAHMM COBPEMEHHON ECTECTBEHHO-
HAyYHOM KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUICKUX U
3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OuOJOTHM, (YHKIHMOHAIHHOM
IPaMOTHOCTH YEJIOBEKa ISl peICHUs AKU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATh COJIEpKaHWE OMOJOTHMUYECKUX TEPMUHOB W TOHSATHMA:
BUJ, IOMYJSUsA, TeHOGOH/I, SBOJIOLHUS, ABIKYIINE CUIIbI ((PaKTOpBI) 3BOJIOINH,
IPUCTIOCOOJIEHHOCTh OPTraHW3MOB, BU000pa30BaHUE, SKOJOTHYECKUE (PaKTOPBHI,
DKOCHUCTEMa, TMPOJYIEHThI, KOHCYMEHTBI, pPEAYLECHThbl, [N  MUTaHUA,
AKOJIOTUYECKas MUpamMuga, OMoreoreHos, onocdepa;

yMEHHE u3JlaraTh OHOJIOTHYECKHE TeopuH (PBOJOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DHBOJIIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponasimieBoro cxonactea K. M. bopa, depenoBaHusi TIaBHBIX HaIlpaBJICHUN U
nyteit oo A. H. CesepiioBa, yuenus o 6uochepe B. U. Bepnanckoro),
OTIPEIENSITh TPAHUIIBI UX MPUMEHUMOCTHU K )KMBBIM CHCTEMaM;

yMEHHE BIIAJIETh METOAAaMHU HayYHOI'O TTO3HAHUS B OMOJIOTUU: HAOTIOIEHUE U
OMKMCAHKME >KUBBIX CHCTEM, IPOIIECCOB W SIBJICHUM, OpraHu3alus W MPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABIDKCHHE  THIIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXJYy HCCIEIYEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOITYyYECHHBIX
pEe3yIAbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BEIBOAbBI HA OCHOBAHUU MOJTYUYE€HHBIX PE3YJIbTAaTOB;

YMEHUE BBIJIENATh CYIIECTBEHHbIE NPU3HAKU CTPOEHUS OHOJOTHMYECKUX
OOBEKTOB: BHUJOB, TMOMYJAIHNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB,
OMOreoeHO30B M  3KOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIECACTBEHHOMN
W3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUIA000pa30BaHMs, MPUCTOCOOJICHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJIOTHYECKUX (PAKTOPOB HA OpPraHU3MBI, TIEpPEHOCa
BEIIECTB M TMOTOKAa JHEPIHMM B JKOCHUCTEMAaX, AHTPONOIEHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHX
IIUKIIOB B Onocdepe;



yMEHUE MPUMEHITh MOJyYeHHBbIC 3HAHHS A OOBACHEHUS OMOJOTUYECKHX
IIPOLIECCOB U SIBJICHUMU, I NPUHATUS NPAKTUYECKUX PEIICHUNA B IIOBCEIHEBHOU
KHU3HU C LeJplo oOecredeHus Oe30MacHOCTH CBOETO 3J0POBbS U 3I0POBBSA
OKPY’KaOIIUX JIIO/IeH, COOMIOCHUS HOPM TPaMOTHOTO TIOBEJICHUS B OKPY KaIOIIEH
IPUPOTHON Cpele, TMOHUMAaHUE HEOOXOIWMOCTH WCIOJIb30BaHUS JIOCTH)KCHUMN
COBPEMEHHON OMOJIOTHH JIJISl palliOHATLHOTO MPUPOAOIOIH30BaAHNUS;

yYMEHHE peniaTth dJeMEHTapHble OMOIOTHYECKHE 3aJa4l, COCTABIATH CXEMBI
NepeHoca BEIIECTB ¥ SHEPTUU B DKOCHCTEMaXx (I[N MUTaHNs);

YMEHHE BBIMIOJHATE JIA0OpATOpPHBIE M TPAKTHYECKHE pPaboThI, cOOIIOAaTh
npaBuia mpu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPHUTUYECKH OICHHBaTh W HWHTEPIPETHPOBATH HWH(GOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUsA, BKJIIOYAIONIYIO TIICEBJOHAy4YHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEICTBa MAaCCOBOW WHGPOPMAIIUH, HAYTHO-TOMYIISIPHEIC
MaTepuaibl),  pacCMaTpuBaTh  TJOOAJbHBIE  DKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO37]aBaTh COOCTBEHHBIC ITMCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN anmnapar OuOJIOTHH.
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