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HOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mnporpamMmsl MO OHOJOIMH TEOPETHYECKYIO OCHOBY JUIS
OlpeseseHUs] MOAXON0B K (OPMHUPOBAHUIO COJAEp)KAHUS Y4EOHOro IpeamMera
«buonorus» cocraBuiaM: KoHUenTyadbHble mnojoxenus DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COAEp)KaHUA, pE3yJIbTaTOB OOydYeHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIIYCKHHMKOB, ITOJOXEHHUS 00 OOLIUX LEIAX U
IOPUHLMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit @Denepanu, a TakKe TOJIOKEHUS O
cnenuduke OMonorur, e€ 3Ha4YeHUH B MO3HAHUU JKUBOW MPUPOABI U 00ecTeYeHUN
CYILIECTBOBAHMSI YeJIOBEUECKOTro oOmiecTBa. COrIacHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpe/iesIeHbl OCHOBHBIE (PYHKIIMU IPOIPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiornn Aa€r MPEACTaBICHUE O LENIAX, 00 obmen
cTpareruu OOy4YeHHUs, BOCHHUTAHHUS M PA3BUTUS OOYyYarOIIMXCS CpEACTBAMU
yueOHOoro mpeamera «buonorus», ompeaenser o00sA3aTeNbHOE MPEAMETHOE
COJep)KaHue, €ro CTPYKTypy, paclpeneieHHe MO pasfeiaM M TeMaMm,
PEKOMEHIYEMYIO TOCIEA0BATEIBHOCTh U3YUEHHUsSI yU€OHOro MaTepuana ¢ y4éTom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH 0Opa30BaTEIbHOIO
npolecca, BO3pAaCTHBIX 0COOEHHOCTEN 00yJaromnXCsl.

B mporpamme mo Ouonorud TakXKe YUYUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlPEIMETHbIM U IPEAMETHBIM pe3yjbTaTaM
oOydyeHuss B (OPMUPOBAHHMU OCHOBHBIX BHUAOB  Yy4eOHO-IIO3HABATEIbHOU
JESTeIbHOCTH/Y4eOHbIX JEHUCTBUI OOydYarolUXCcsi MO OCBOCHHUIO COJEp>KaHUs
O1oI0rHYecKoro o0pa3oBaHusl.

B mporpamme mo 6uosioruu (10—11 xmaccel, 6a30BbI ypOBEHB) peaIn30BaH
IOPUHLMIT TPEEMCTBEHHOCTH B HW3y4eHMHM Ouosioruu, Ojarojaps uyeMy B HeEW
IPOCMATPUBAETCS HAIPABICHHOCTb HAa pa3BUTHE 3HAHWI, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA,  LEHHOCTHBIX
OpHUEHTAIMI JTUYHOCTH, SKOJIOTUUECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpase >XM3HU U OCEPEKHBIM OTHOIIEHHWEM K OKPYXKAaIoIIeW MPUPOTHON Cpere.
[ToaTomMy Hapsxy ¢ M3ydeHHEM OOIIEOMOJIOTMYECKUX TEOPUH, a TAKKE 3HAHUM O
CTPOEHHUM KHUBBIX CUCTEM PA3HOI'O pPaHIa U CYIIHOCTH OCHOBHBIX IIPOTEKAOIIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEICHO BHUMaHHE HCIOJIB30BAHUIO
MOJIyYE€HHBIX 3HAHUM B MOBCEIHEBHOW >KU3HU I PELICHUs MPUKIAIHBIX 3a/1a4, B
TOM 4Hcie: NpO(UIAKTUKH HACJIEICTBEHHBIX 3a00JIEBaHMN YelOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUSA IKOJIOTUYECKU
LIeJIECO00PAa3HOro0 MOBEAECHUS B OKpYXKAIOIIEW NPUPOJHOM cpene, aHamu3a
BIIMSTHUSL XO3SHUCTBEHHOM JESTENIbHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHNE BHUMAHUS K MPUKIAIHON HAIPaBIEHHOCTH
yueOHoro npeamera «buosiorus» MpoJuKTOBAaHO HEOOXOAMMOCTBIO OOeCredeHus



YCIIOBUHM JIJIsl pEIICHUs OJTHOM M3 aKTyalIbHbBIX 33714 MIKOJIBHOTO OHMOJIOTUYECKOTO
oOpa3oBaHMs, KOTopas mpeamnosaraer (OpMHUpPOBaHHE y  OOyYarouuxcs
CIIOCOOHOCTH aJanTUPOBAaThCAd K M3MEHEHHSIM JWHAMUYHO Pa3BUBAOIIErOCs
COBPEMEHHOI'0 MHpa.

buonorust Ha ypoBHE cpenHero oOHero 0Opa30BaHUs 3aHUMAET BAKHOE
Mecto. OHa obecrieunBaeT (OpMUPOBAHHE y OOYUYAIOIIUXCS TMPEACTABICHUN O
Hay4YHOU KapTUHE MHUpA, pacIIUpseT U 0000IIaeT 3HaHUS O KUBOW MPHUPOAE, €€
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allid U 3BOJIOLUH, CO3AaET
yCIOBUSL  JUI: TIO3HAHWSL  3aKOHOB  JKMBOM  NpupoAbl, (OPMUPOBAHUSA
(yHKIMOHAIBHOW TI'PaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
’KU3HHU, SKOJIOTHUECKOT0 MBIIICHHUS, [IEHHOCTHOTO OTHOILIEHUS K KUBOM MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe JIJIsl PELEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oOmero o0pa3oBaHMs, COLUAIM3ALUU
oOydaromuxcs. M3yuenune 6uonorun odecrneynBaeT yCcIoBHs i (OPMUPOBAHUS
MHTEJJICKTyalIbHbIX, KOMMYHHMKAIIMOHHBIX W  HH(OPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpBI, CHOCOOCTBYET HMHTETPALUKA OHOJOTHYECKHX 3HAHUHU C
IPEICTaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro Ipeamera
«buonorus» coCTaBWIIM OCHOBY [UJIsl OMNpENEJIeHHs] IOAXOI0B K OTOOpy u
CTPYKTYpPUPOBAHUIO €T0 COACpX aHHs, TMPEACTaBIEHHOT0 B MpOrpamMme Io
OMOJIOTHUH.

Otb60p conepkanust yueOHoro npeamera «buonorus» Ha 06a30BOM YypOBHE
OCYIIECTBJIEH C NO3ULMI KyJIbTypOCOOOpPAa3HOrO IOAXO0Jd, B COOTBETCTBUU C
KOTOpPBIM OOYy4aroluecs: OJKHbI OCBOUTH 3HAHHMSI M YMEHUS, 3HAUYMMBIEC MJis
dbopmupoBanust 0O0MmIEH KyJIbTypbl, ONPENCISIONINE AaJCKBATHOE IOBEICHUE
4eJIoBEKa B OKpYXKarollled MPHUPOIHOM cpese, BOCTPEOOBAHHBIE B IOBCEIHEBHON
KU3HU U NPAKTUYECKOH AesTenbHOCTH. Oco0oe MECTO B 3TOM cucTeMEe 3HAHUU
3aHUMAIOT JIEMEHTHI COACPKaHUs, KOTOPbIE CIY>KaT OCHOBOH Ui (POPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHpa H
LHEHHOCTHBIX  OPUEHTAlUSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  TyMaHHU3alHUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypHpOBaHUE COJEp)KaHUS y4yeOHOro Marepuana B Iporpamme Io
OMOJIOTHH OCYIIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHHs] 3HAHUU 00
OTIUYUTEIBHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIH U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buoaorus»
BBIJIETIEHBI CIEAYIOIINE COAEpKaTeNbHble TUHUM: «bruonorus kak Hayka. MeTosl
Hay4yHOro nos3HaHus», «Kierka kak Ouosornueckas cucrema», «OpraHusm Kak



Oounonoruueckas cucrema», «CuctemMa M MHOrooOpasue OpPraHUYECKOTO MHUPay,
«IBOTIOLMSA KUBOK TPUPOABD», « IKOCUCTEMBI U MTPUCYIIUE UM 3aKOHOMEPHOCTHY.

Llenp n3yueHus yudeOHoOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOM
OpraHu3allMi >KUBBIX CHCTEM pA3HOTO paHra U MpuoOpeTeHue yMeHUn
UCIIOJIb30BaTh 3TU 3HAHWUS Uil TPAMOTHBIX JCHCTBUH B OTHOIIEHHH OOBEKTOB
’KUBOM MPHUPOABI U PEIICHUS Pa3INYHbIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3yuyeHus yuyeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00eCeunBaETCs PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUH O OMOJOTUYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, NPABWIAX, CIIYXKAIIUX OCHOBOU
s (HOpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUPA, O
METO/IaX HAYyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHW3alvU, BBIAAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEJOBAHMAX B OMOJIOTHH;

dbopMupoBaHne y OOyYaromIMXCS TO3HABATENbHBIX, MHTEJUIEKTYalIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B NPOLECCE aHajiu3a JAaHHBIX O NYyTSIX pa3BUTUS B
OMOJIOTUM HAyYHBIX B3IJISAO0B, MJIEH W TOAXOJOB K HM3YYEHHIO >KUBBIX CHUCTEM
Pa3HOr0 ypOBHS OpraHU3allly;

CTaHOBJICHHE Yy oOOywaroummxcs oOmeil KyJapTyphl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSATH U OLICHUBATH SIBJICHUS OKPYKAOILLETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W ONbBITA, IOJYYEHHBIX MpHU
U3y4YeHUU OMOJIOTUY;

dbopmupoBaHue y OOydYarOHmIMXCS YMEHUH WJUIIOCTPUPOBATh 3HAYEHUE
OMOJOTMYECKUX 3HAHUN B MPaKTUYECKOW MAESITENbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEW, COOJIIOIEHUS STUUECKHUX
HOPM IIpY IPOBEICHUH OMOJIOTMYECKUX UCCIEIOBAaHUM;

OCO3HaHUE ILIEHHOCTH OWOJOrMYECKUX 3HAHUW [JIs TOBBILICHHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYPHI, 111 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHE MTPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JJIS
OLIEHKH TMOCJEACTBUN CBOEHN NEATEIBHOCTH MO OTHOLLIEHHUIO K OKPY>KaloIlIEn cpee,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHME U COOJIOJEHHE Mep NPO(UIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero obOpazoBaHusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISETCS O0OA3aTEIbHBIM Y4EOHBIM NPEIMETOM, BXOJAIIUM B
cocTaB npeaMeTHoM o0nacTu « EcrecTBeHHO-HAy4UHbIE TIPEIMETHD.



Jlist m3ydenusi OMoa0ruy Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gyac B Hegento), B 11 kmacce — 34
yaca (1 gac B Hegento).



COILEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOILIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (pusocoueit, ITUKON, ICTETUKON U MPaABOM.
Pons Ouonorum B (OpMUPOBAHMM COBPEMEHHOW HAay4YHOW KapTHUHBI MUDpA.
Cucrema OHOIOTHYECKUX HAYK.

MeTtop1 TO3HAHUSA KUBOHM MIPUPOABI (HAOIIOACHHE, SKCTIEPUMEHT, OMMCaHHE,
U3MEpeHue, Kilaccupukalus, MOJEeTUPOBaHUe, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JleMoHcTpauu:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuie! v cxembl: «MeTo bl TO3HAHUS KUBOM MTPUPOIBDY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcnonb3oBaHue pa3iMYHBIX METOJOB MpHU
M3Y4YEHUN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ZKuBble cucTeMbl 1 HX OPraHU3ALMS.

Kusie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouojorun. OTiamdue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpas3ne. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIM, MOMYJIAIUMOHHO-
BHJIOBOH, 9KOCUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdeMoHcTpanuu:

Tabnuupl n cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHu3aluu
YKUBOU MPUPOIBD).

O6opynoBanue: mozaenb moJiekysl [JHK.

Tema 3. XuMHYeCKHUH COCTAaB M CTPOCHHUE KJIETKH.

XUMUYECKUN COCTAaB KIETKA. XUMHUYECKUE DIIEMEHTBI: MAaKpO3JEMEHTBHI,
MUKpPO3JIEMEHTBI. Bo/la 1 MUHEpaIbHBIE BEIECTBA.

@yHKIMKM BOABI W MUHEpAIbHBIX BellecTB B KkieTke. Iloanepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHne OeNKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3aMmeHnMble 1 3aMEHUMbIE aMUHOKHUCIIOTBI. AMUHOKUCIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€IKOBOM MOJIEKYyJbl (NIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YETBEPTUYHAsSI CTPYKTypa). XHMHYECKME CBOIlCcTBa OenkoB. buonormyeckue
¢byHKIIUN OETIKOB.



depMeHTsl — Ouomornyeckue KaramuzaTopel. CTpoeHue ¢epmeHra:
aKTUBHBIM 1EHTp, cyOcTpatHas cnenuguuHocTb. KodepmeHnTsl. BuTamMuHbl.
OTnuuust pepMEHTOB OT HEOPTrAHUYECKUX KaTaIN3aTOPOB.

YrneBoasl: MoHoOcaxapuabl  (TJIOKO3a, pubdo3a U JAE30KCHpuO03a),
aucaxapuiapl  (caxaposa, JakTo3a) UM IOJMcaxapuibl (Kpaxmall, IJIMKOTEH,
1esuToa03a). buonornueckue GyHKIUU yIIIeBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [ uAPOPUIBHO-
ruipopoOHble  cBoMcTBA. buonornueckne @yHkuum smnuaos. CpaBHEHHE
YIJI€BOJIOB, OEIKOB M JIUMHUI0B KaK HCTOUHUKOB SHEPTUHU.

HyxnennoBeie xucnotel: JHK u PHK. Hykneotuast — MoHOMEpHI
HyKIenHOBbIX KUcIoT. Ctpoenue u ¢pynkiuu JHK. Ctpoenune u ¢pynxnun PHK.
Bunet PHK. AT®: crpoenue u GpyHKIHN.

[{uronorus — Hayka o kieTke. Kierounas Teopust — npuMep B3auMOACUCTBUS
uaen u GakToB B HAYYHOM [TO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak 1enoctHas >xuBasg cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapykHas memOpana, monekynasl JIHK kak renernueckuil ammapar,
CHCTEeMa CHHTe3a Oerka.

Tunsl KIETOK: »JyKapuoTHueckas U Ipokapuornyeckas. OcoOeHHOCTH
CTpOEHMs NpoKapuoTHUecKkor KieTku. Kierounas creHka Oakrepuil. CtpoeHue
AYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIMYUSI PACTUTEIBbHOW, >KUBOTHOU H
IrpUOHON KJIETKU.

IToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX
¢dbyukiuu. [nasmatnyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{uronnasma u eé
opraouabl. OgHomeMmOpanHble opraHoujbl kietku: OIIC, anmapar ['onbmxu,
mu30coMbl. [loyaBTOHOMHBIE OPraHOWIBl KIETKHA: MUTOXOHJIPHUH, ILIACTHJIBI.
[IpoucxoxaeHnne MUTOXOHApUM W miacTua. Buasl mmactua. HememOpanubie
OpraHouAbl KJIETKU: PHUOOCOMBI, KIJIETOUHBIM LIEHTP, LEHTPHOIHM, PECHUUKH,
KryTUKHU. OyHKIIMM OPraHOUIO0B KJIETKU. BKIIFOUeHHMS.

Anpo — perynaropHslil neHTp kiaetku. CTpoeHue sipa: siaepHas 000104Ka,
KapuoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BEIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneitaen, P. Bupxos, J[x.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacrpeneneHue XUMHUYECKUMX 3JEMEHTOB B HEKHMBOMU
npupozae», «PacnpeneneHne XUMUYECKUX 2JIEMEHTOB B )KUBOU IPUPOLIE».

Tabmuupr 1 cxemsl: «llepuoanueckas TabnMIa XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKyJIbl BOAb», «buocunres 6enkay, «CTpoeHre MOJIEKYJIbl OenKay,
«Ctpoenne depmentan, «Hyknennossie kucnotel. JJHK», «Ctpoenue Monekybi



AT®», «CtpoeHne 3yKapuoTHUECKOW KIETKN», «CTpOeHUE XKUBOTHOU KIIETKW,
«CtpoeHue pacTUTENbHON KIETKN», «CTpPOCHHE MNPOKAPUOTHUYECKON KIIETKUY,
«CtpoeHue sazipa KIeTKn», « Y rIeBOAb, «JIMmuas.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJAOBaHHE [UIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPEnapaTrbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlabopaTopHble M mpaKkTHYecKHe PadoThbI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTHU
(hepMeHTOB (Ha MpUMEpPe aMUJIa3bl UK KaTaias3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHUS KIETOK pPACTEHH,
KUBOTHBIX W OaKTepHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEmnaparax M MX
ONKCAHUE.

Tema 4. ’KnuzHeaessTeJLHOCTH KJIETKH.

OOMeH BeliecTB, WU MeTa00Iu3M. ACCUMUIIALMS (TTAaCTUYECKUM OOMEH) U
TUCCUMUJISIINS (SHEPTETHUECKNi OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
Merabosin3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPrUM B IMOHUMAaHUU
MeTadoJIn3Ma.

Tunber oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponb depMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®orocunre3. CBetoBas u TemMHOBass (a3pl  (porocunTeza. Peakuuun
dotocunTe3a. DpdekTuBHOCTh PoTOCHHTE3a. 3HaUeHnEe (POTOCHMHTE3a IS KU3HU
Ha 3emuie. Bausinue ycnoBuii cpenpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T
IPOJYKTUBHOCTH Y KyJbTYPHBIX PACTEHHU.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUeHUEe XEMOCHHTe3a st
KU3HU Ha 3emie.

DHepreTudeckuii oOMeH B KJeTKe. PaciiersieHue BellecTB, BBIICICHHE U
aKKyMYJIUpDOBaHUE DJHEPruud B KJIETKE. OTambl SHEPreTUYecKoro oOMeHa.
I'mukonus. Bpoxkenue m ero BuAbl. KHUCIOPOIHOE OKHMCIEHUE, WIA KIETOYHOE
JIbIXaHUE. OKUCIUTENBHOE dbochopunmpoBaHue. O¢ddexTuBHOCTDH
SHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuunoro cunre3a. ['enernueckas wunbpopmamus u JHK.
Peanmzanusi reHerndeckoit wHGOpMAlUM B KIETKE. ['€HETHYECKHM KOJ U €ro
cBoricTBa. Tpanckpunius — MaTpuunblii cuate3 PHK. Tpancnsuus — OunocunTes
Ooenka. Otanbl TpaHcuauud. KonmupoBanue amuHOKHCHIOT. Poms pubocom B
OounocuHTE3e OernKa.

Hexnerounsie hopmbl xu3uu — BUpychl. ctopus oTkpeiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEGHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3Hnu pacTteHuid, >KMBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoxeduuura uenoseka (BUY) — Bo3Oyautens CIINda.



OOpatHast ~ TpaHCKpuWIIIUsS, peBepTaza u  uHTerpaza. lIpodwunakruka
pactpocTpaHeHUs BUPYCHBIX 3a00JICBaHUM.

JleMoHcTpauu:

[Toptpetsl: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmuupr u cxembl: «Tunel nutanusy, «Meradonuzm», «MUTOXOHAPUSDY,
«JHepreTuyeckuii oomeny», «Xnopomnact», «Dorocunresyn, «Ctpoenue [THK»,
«CtpoeHue u QpyHKIIMOHUpPOBaHKE TeHay, «CuHTEe3 Oenkay, « eHeTHYecKud Ko,
«Bupycei», «baktepuodaruy, «CtpoeHue u >xu3HeHHbIN 1Mk Bupyca CIIN/Ia,
O6akrepuodaray, «Permmukarus [JJTHK».

Ob6opynosanue: moxaenu-anmnkauun «Yasoenue [IHK u Tpanckpunuusy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojelb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe M1 HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii UK, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u MHUTOS.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Permkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HAa0Op — KapHOTHIL
JIunnouaHeli M TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbL.  XPOMAaTHUIBI.
[{uTonornueckue OCHOBbI PAa3MHOXKEHUS W HWHAWUBUAYAJIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccel, npoucxonsimue Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKN CMBICT MUATO34.

[Iporpammupyemasi ru0esb KJIETKU — aronTo3.

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnonoro
Pa3MHOXKEHUA: JIEJICHHE HAJBOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KJIOHMPOBAaHUE
OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €TO OTINYHSI OT OECTIOJOTO.

Meito3. Cragum Mmeio3a. IIporecchl, NpoucxXoadiie Ha CTaauaxX Meno3sa.
IToBenenne xpomocoM B wMmenose. KpoccuHrosep. buosiornueckuil CMbICI |
3Ha4YeHUEe Meno3a.

l'amerorenes — mnpouecc oOpa3oBaHUsA TMOJIOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBbie kene3bl: CeMEHHUKUA W sudHUKA. OOpa3oBaHWe W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
Oco0eHHOCTH CTPOEHUSI SAMIIEKIETOK W crnepMaro3ouaoB. OIMiio0TBOPEHUE.
[TapTenorenes.

NunuBunyanpHOEe pa3BuTHE (OHTOTEHE3). OMOpHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPUOHAIBLHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX KHUBOTHBIX:
npoOsieHue, racTpyisnus, opraHorene3. IloctamOpuonanbHOe pazButue. Tumbl
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsSAMOe, HenmpsiMmoe (JIMYMHOYHOE). BrnusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOICTBA.

Poct m paszButue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOEHUE
CEMEHU, CTaJANH Pa3BUTHS.

JdeMoHcTpanuu:

Tabmuupr m cxembl: «DOpMbI pa3sMHOKEHHsS OpPraHU3MOBY», «JIBOKHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHUE
pacteHuil», «Jlenenue kineTku Oakrtepuity, «CTpoeHHE TOJOBBIX KIETOK»,
«Ctpoenune xpoMmocombl», «Knerounbiii nukm», «Pemmmkamus JTHK», «Mutosy,
«Meiios», «lIpsmoe 1 HenpsiMoe pa3BuTue», «l'ameTorenes y MIIEKONUTAOUIUX U
4eJI0BeKay, «OCHOBHBIE CTAJIUA OHTOTEHE3.

O6opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo301,/1bl
MJIEKOIIUTAIOLIEr O, «SIHIeKIeTKa MIIeKONUTarmero», «Kapunokunes B kierkax
KOpEIlIKa JIyKa», MArHUTHAas MOJENb-alllIMKauus «J/lenenne KIETKW», MOJEIb
JHK, monens Metada3HOi XPOMOCOMBI.

JlabopaTopHble M mpaKkTHYecKHe padoThbI:

JlaGoparopuas pabora No 3. «HaOmroneHue MuTO3a B KJIETKaX KOHUMKA
KOPEILIKa JIyKa Ha TOTOBBIX MUKpPOIIpenaparaxy.

Jlaboparopnas paGota Ne 4. «M3yueHue cTpOeHHUs NOJOBBIX KJIETOK Ha
rOTOBBIX MHUKpOIIpenaparaxy.

Tema 6. HacsienCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

IIpeamer u 3amauun reHeTuku. Mcropus pa3BuThs reHETUKHU. Poiib nuronorun
1 3MOpHOJIOTMM B CTAHOBJIEHWM T'€HETUKU. BKilaj poCCHHMCKMX U 3apyOeKHBIX
y4€HbIX B pa3BUTHE TEHETUKU. MeToAbpl TEHETUKU (TUOPUIOJOTHYECKU,
LIUTOT€HETUYECKUI, MOJEKYISIPHO-TeHETUUYEeCKUi). (OCHOBHBIE TI'€HETUYECKUE
NOHATUS. | 'eHeTHYecKasi CAMBOJIMKA, UCIIOJb3YEMasl B CXEMAX CKPELIMBaHUM.

3aKOHOMEPHOCTH HACJIENOBAHMS IIPU3HAKOB, YCTaHOBIEHHbIE I'. MeHnenem.
MonoruOpuiHoe CKpemMBaHHe. 3aKOH €JuHO-00pa3usi TuOpHUIOB NEPBOIO
nokonenus. IlpaBuino JOOMUHUpPOBaHMS. 3aKOH pacCLICIUICHHS MPHU3HAKOB.
['unoresa ynctoTel rameT. [loHOE 1 HEMOIHOE JOMUHUPOBAHHKE.

JIurnOpuaHOe  CKpEelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACII€IOBAHMS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOTO  CKPEIIMBAHUA.
AHnanmusupyroniee ckpemuBanne. cnonap30Banne aHAIM3UPYIOLIETO CKPELIMBaHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuerieHHoe  HacjienoBaHue mpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJIEeIOBAHMIO TeHOB. HapyleHne cuerieHus reHoB B pe3yJibTare
KPOCCUHIOBEpa.

XpOMOCOMHas TEOpHsI HACIEACTBEHHOCTH. | eHeTnyeckne KapThl.



['enetnka nmona. XpoMOCOMHOE OMpEAETEHHUE Moaa. AyTOCOMBI M TOJIOBBIE
XpoMoCcOMBI. ['omorametrHele M rereporaMeTHbie OpraHu3Mbl. HacnepoBanue
MPU3HAKOB, CLEIJICHHBIX C IOJIOM.

M3menunBOCTh. BUbl N3MEHYMBOCTHY: HEHACHICACTBECHHAS U HACJICACTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAITMOHHON U3MEHYMBOCTH. BapHallOHHBINM ps M BapHaIlOHHAsI KPUBasl.
Hopma peakuuu mpusHaka. KoJM4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBoricTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnmencTBennasi, winM TreHOTUNHYECKas, H3MEHYMBOCTh. KomOMHaATHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTarimoHHas N3MEHYHBOCTh. Kiaccudukarus MyTaruii: reHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa M MpUYMHBI MyTanuidi. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM n3menunBoctd H. M. BaBuiosa.

BuesinepHas HacIeCTBEHHOCTh M U3MEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETHUKHU
yeJIOBEKa: reHeaJIOTMYECKNH, OTM3HEIOBBIH, IINTOIN€HETHYECKUHI, OMOXMMHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE FeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHUCIJE C MOMOIIBIO
[TII1P-ananu3a. HacnencTtBeHHsie 3a00JieBaHUS 4YeEIOBEKA: T'CHHBIC OOJIC3HH,
0OJIe3HN C HACJEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIC OOJIE3HHU.
ComaTtnueckue ¥ TeHepaTuBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pOBOTO 00pasa >KM3HM, TUATHOCTUKU, MPO(PUIAKTUKHU U JICUSHHS TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYE€HHUE MEIUIIMHCKON
T€HETHKH B MPEOTBPAICHUU U JISYEHUN FeHETUUECKUX 3a00JIeBaHUM YeloBeKa.

JleMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. Bapuios.

Tabmumet w cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE W €r0
[UTOTEHETUYECKAsE OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHoe  CKpeluBaHHUE),
«luTomornueckue OCHOBBI JTUTUOPUIHOTO CKpELLUBaHUA, «Meitio3y,
«B3auMonencTBUEe AJUICNBHBIX TEHOBY», «l'€HeTHUYecKue KapThl pPACTECHUHU,
KUBOTHBIX U 4eJoBeKa», «l'eHernka monay, «3aKOHOMEPHOCTHU HACJIEIOBaHUS,
CUEIUIEHHOro ¢ mnosnom», «Kapuotumbel dYenmoBeka U KUBOTHBIX», «Buasbl
U3MEHUYHBOCTHY, «MoauduKkamonHas W3MEHYUBOCTHY, «HacnemoBanue pesyc-
dhaxTopa», «I'eHeTHKa rpynn KpoBuy», «MyTalmoHHass U3MEHUYUBOCThY.

OOGopynoBanue: MoJeIU-aMIUIMKAIUK «MOHOTHOpUIHOE CKpEIMBaHUEY,
«HemonHoe noMuHMpOBaHUEe», «JluruOpuaHoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON U MuUKpompemnapar «Jpo3zoduna» (Hopma, MyTanuu
(hOpMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «I'opox moCeBHOM.

JlabopaTtopHble M mpaKkTHYecKHe padoThI:

JlabopatopHas pabora Ne 5. «3ydyeHue pe3yiabTaTOB MOHOTHMOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y TIPO30(HIIbl HA TOTOBBIX MUKPOIpENapaTaxy.

Jlabopatopnas paborta Ne 6. «M3yueHne MoanUKAITMOHHON U3MEHUYUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢puibsl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHue M aHaIU3 POAOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuyst Kak Hayka WU MpoLEcC. 3apOKICHHUE CENEKIUH U JTOMECTHUKALIMS.
Yuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS W MHOTrooOpasus
KYJbTYPHBIX pacTeHHH. LIeHTpbl MPOMCXOXKACHUS JOMAIIHMX >KUBOTHBIX. Copr,
II0pOJ1a, ITaMM.

CoBpeMeHHbIE METObI CeNEKIMH. MacCoBBI U MHAMBUIYAIBHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUW M KHUBOTHBIX. OIlleHKAa 3KcTepbepa. bInM3KopoACTBEHHOE
ckpeuiuBanue — HHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
['eteposuc, nmu rubpuanas cuia. HepoAacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rulOpunuzanuss U e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
NOJIyYEHHUE TOJUILUIONJOB. JIOCTMIKEHHSI CENeKIUMU pacTeHUH, XWUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHoMOTHs Kak OTpaciab NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
cozganuss pexomOuHanTHOM JIHK wu TpaHcrenneix opranunsmoB. Kiertouynas
uHxeHepus. Kiierounsle KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHE PACTEHHM.
KiioHnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OpPraHU3MOB.

Okojiornueckue M dTtuyeckue  npobnembl. MO  —  reHeTuyecku
MOAU(UITIPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

IToprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanos.

Tabmuupl 1 cxembl: Kapta «LIeHTpbI NPOUCXOXKACHUS M MHOTro00pas3us
KYJbTYpPHBIX pacteHuit», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanénnas rudpunnzanus», «Padoter akanemuka M. @. MBanoBay,
«Ilomunnounus», «OO0beKTl OuoTexHoNOrun», «KiaeTouHble KyJIbTypbl U
KJIOHUPOBaHHE», « KOHCTpynpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKHU TUIOJOB U KOPHETIOAO0B TUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacteHui, repbapuii «CenbCKOX039iCTBEHHBIE PACTEHUSI.



JlabopaTopHble M NpaKkTHYecKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHXKEHHSI CEJIEKIIMM PAcTEHUH U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHUIO
arpOyHUBEPCUTETA WINA HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. JBoIIOLIMOHHAST OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOpUU. OBOJIOLHUOHHAS
Teopust U €€ MecTo B OMOJOTMU. BiusiHue »BONIONMOHHOW TEOPUM HA Pa3BUTHE
OMOJIOTUHU U JPYTUX HayK.

CeuzerenbcTBa »BoMOLMU. [laleOHTOIOTMYECKHE: TOCIEN0BATEILHOCTh
MOSIBJICHUS BHJIOB B NAJICOHTOJOTHYECKOW JIETONMUCH, TEpPEXOAHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuune payH u Gprop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMUECKHE: CXOACTBA M Pa3iuuusi SMOPHUOHOB pPAa3HBIX BUIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHUE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IyTEH y BCEX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBUHU3Ma. JIBMKyIME CHJIBI HBOJIIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3sMHOXKEHUE MPHU OTPAHUUYECHHOCTH PECYPCOB, HEONPENEIIEHHAs W3MEHYHUBOCTD,
O0opn0a 3a CyIlecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas Teopust sBomouu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHHUS.

MuxkposBosronus. [Tonmynsuus kak eAMHUIA BUA U 3BOJIFOLUU.

JBmkyme cuibl ((akTopbl) SBOMIOIUHM BHIOB B IpHUpoje. MyTallMOHHBIHI
IpoLecC W KOMOWHATHUBHAS H3MEHUYMBOCTH. llomymsiiioHHBIE BOJHBI U Jperd
reHoB. M30uust 1 MUrpanus.

EcrectBennbiii oTtOOp — HampaBiswonmi Qakrop sBomonun. DopMbl
€CTECTBEHHOI0 0TOOpA.

[IprcnocoOaeHHOCT, OPraHU3MOB KakK pe3yibTaT 3Botouuu. [Ipumepsr
MPUCTIOCOOICHUI y OpraHu3MoB. ApoMop(h03bl U UANO-aAANTALUH.

Bun u BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MakposBomorusi. DopMbl  3BONIONUU:  (PuiieTUYeCcKas, JAUBEPreHTHAas,
KOHBEpPreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJIOLINH.

IIpoucxoxaeHue OT HeclelUaaIu3upOBaHHBIX NpenkoB. IIporpeccupyromas
criennan3anvs. AJanTUBHAS paaualusl.

JdeMoHcTpanuu:



[Toprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuup! u cxemsl: «Pa3BuTrHe OpraHnyecKoro Mupa Ha 3emiey», «3apoablu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «®Popmbl  OopbObI 32
cyuiectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB PACTEHHID,
«MHorooOpazue  mopon  kuBOTHBIX»,  «llomymsauum»,  «MyTanuoHnHas
U3MEHYUBOCTB», «Apomopdo3e», «Mnnoananramumy, «OOmas IereHepanus»,
«/IBmxkymme cuibl 3Bosronum», «Kapra-cxema wapuipyTta nytemectBus Y.
Hapsunay, «bopbba 3a cymiectBoBaHue», «lIpucrnocobiIeHHOCT, OPraHUu3MOBY,
«"eorpaduueckoe BU1000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPA30BAHUEY.

OO0opynoBaHHe: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HaOOp TUIOAOB M ceMsiH, KosuleKuus «lIpuMmepsl 3alMTHBIX MPUCIOCOOICHHUH Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBJICHUS BOJIIOIUN», 00BEMHA MOJEIb
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmwupa, Koiekuus «DopMbl COXpaHHOCTH
WCKOIMAeMbIX JKMBOTHBIX M pacTeHui», Mojenb ammiukanus «llepekpéct
XpOMOCOM», BIIaxHble mpenaparsl «Pa3Butme Hacexkomoro», «Pa3Burue
JSATYLIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MyTanuu GOpMbl KPBUILEB U
OKpacKH Tea).

JlabopaTopHble M mpaKkTHYecKHe PadoThbI:

Jlabopatopuast padora Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUCCKOMY
KPUTEPHUIOY.

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE *KU3HHM Ha 3emuie.

JloHay4yHblE€ TPENCTABICHHUS O 3apOXKICHHUU >XU3HU. HayuyHble rumoress
BO3HUKHOBEHHUSI >KM3HM Ha 3emse: a0uoreHe3 M NaHcnepMmus. XuUMHUYecKas
ABOMIONMSA. AOMOTE€HHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX.
DKCNEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON ABoMonMU. HavanbHble 3Tans
ouonorunuecko spomouuu. ['unoresa PHK-mupa. @opmupoBanrne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM W HX HBOJIOLUSL.
@opMUPOBaHME OCHOBHBIX TPYIIT dKUBBIX OPTaHU3MOB.

PazBuTHe xu3Hu Ha 3emie mo spam M nepuojam. Kartapxeil. Apxeickas u
npotepo3oiickast 3pbl. Ilaneo3olickas 3pa W €€ NepuoAbl: KEeMOPUICKUIA,
OPIOBUKCKUH, CHITyPUUCKHN, T€BOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o30Kickas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickags »9pa W €€ mNepuoapl: MaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTuka KJiInMMaTa U T€OJOTHMYECKUX MpoueccoB. OCHOBHBIE 3Tarlbl
ABOJIFOIIMN PACTUTEIBHOTO WM JKHUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUW u
XKUBOTHBIX. [l0osiBNIEHNE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPTraHU3MOB.

CucreMa OpraHMYecKOr0 MHpa Kak OTpakeHHe d3BotoUUA. (OCHOBHBIE
CUCTEMATHYECKHUE IPYNIIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPOIOJOTHS KaK Hayka. PazBuTue npeacraBieHuil o
MPOUCXOXKJICHUN 4YeJloBeka. Meroasl u3yuyeHus aHTpornorene3a. CxoacTBa
pa3JINyYUs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBuwxymue  cuibl  (pakTopbl) — aHTpONOTreHe3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBIM oTOOp. OOmecTBeHHbI 00pa3 KU3HU,
M3TOTOBJICHUE OPYAUM TPY/a, MBIIIUICHUE, PEUb.

OcCHOBHBIE CTaIMM ¥ BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek
yMenbi, YemoBek mnpsaMoxomsumui, YenoBeKk HeaHACPTAIbCKUN, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBAaHMS, 0O0JACTb
pactpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIUSL.

YenoBeueckue pacel. OCHOBHbIE  OONbIIME  pachl:  €BPOMEOUIHAS
(eBpaswuiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHAS),  MOHTOJOUIHAs
(a3uarcko-amepukaHckasi).  UYepThl  NPUCIOCOOJEHHOCTH  NpeACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JleMoHcTpanuu:

[Toptpetsl: @. Penu, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupbl u cxembl: «Bo3HukHOoBeHue CoOJNIHEUHON cucTeMbl», «Pa3BuTHe
opraHuueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIETKay,
«ITpokapuoTnueckass kieTka», «COBpEMEHHasi CUCTEMa OPTraHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMHMYECKMX YEpPT CTPOCHUS 4YEJIOBEKAa M YeJIOBEKOOOpPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAaJCOHTOJOTMYECKUX HAXOAOK  MPEIKOB
COBPEMEHHOTO 4eJIOBEKa», «JlpeBHenmme moam», «llpesnue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HelI0BeUeCKUe pachl».

O6opynoBanne:  Mmyisiku  «l[Ipoucxoxnenune — yenoBeka»  (OKOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONA, HEaHJepTaliblla, KPOMAaHBLOHIIA), CJETKU WIIU
U300pKEHUST KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeNoBeKa (KaMHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHYECKas Tabnmuia, KoeKuus «DopMbl
COXPAHHOCTH MCKOIMAEMbIX KUBOTHBIX U PACTCHUN.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

[Ipaktuueckas pabora Ne 1. «M3yueHue nckomaemMbIx OCTATKOB PACTEHUU U
KUBOTHBIX B KOJJIEKLIUSAX).



DKCKypcHsl «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbII WM KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3Mbl 1 OKPYKAKOIIAsA cpeaa.

DKOJIOrus Kak Hayka. 3aJlaud ¥ pas3zesibl 3KOJOoruu. MeTo bl 3KOJ0rH4eCKUX
UCCIIEJOBAaHUN. DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWUTaHUST OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAsA, MOYBEHHAs,
BHYTPUOpPraHU3MEHHAs.

Okonorudeckue ¢akropbl. Krnaccudukanus -sKonoruueckux (HakTopos:
abuoTHYecKre, OMOTUYECKHME M AHTPOIOTreHHbIE. JIeHCTBHE SKOJOTMYECKUX
(aKkTOpOB HA OPTaHU3MBI.

AlGuotnueckue (HakTopbl: CBET, TEMIepaTypa, BIaKHOCTb. DoTonepuoaunsm.
[IpucniocoOnenust OpraHu3MOB K  JCWCTBUIO  aOMOTUYECKUX  (PAKTOPOB.
buonoruueckue puTmsl.

buotnueckue (bakTOophI. Bunnr OMOTHYECKUX B3aUMO/JICICTBUM:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmel. [lapasutusm, xooneparus,
MyTyaJIu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HEWTpanu3M. 3HAuYeHHE OWOTHYECKUMX B3aUMOJEWCTBHM I CYLIECTBOBAHUS
OpPraHMU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTHKU mnonyisiuuu. OCHOBHBIE IIOKa3aTesu
MONYJSILMKA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJnHaMuKa YMCIEHHOCTH MOIYJISIUUU U €€ peryJIsaLHus.

JdeMoHcTpanuu:

[ToptpeTtsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkenb.

TaOmuupsl u cxemsl: kapta «lIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUsA
opranuzmoBy», «®otonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH poOCTa
YHCIIEHHOCTHU MOMyJISIUK UH(Dy30pun-Ty Penbkm», «[lumensie nenm.

JlabopaTopHble U NpaKkTHYECKHE PA0OThI:

JlaGopatopHas pa6ota Ne 3. «Mopdonoruueckne 0COOCHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JIabopartopHas padota Ne 4. «BnusiHue cBeta Ha poCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[TpakTnueckas padora Ne 2. «Iloacuér naoTHOCTH MOMYJIALUN pa3HbIX BUIOB
paCTEHUI.

Tema 4. CooOmecTBa 1 IKOJOTHYECKHE CHCTEMBI.

CooOmiecTBo opraHu3mMoB — OuoieHo3. CTpyKTypsl OMOIIEHO3a: BHIOBas,
IPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buapl-nomuHanTel. CBs3M B
OMOolLIeHO3E.

Okojorudeckue cuctemMsl (3kocucteMbl). Ilonstne 00 »skocucteme u
ouoreoneHo3e. DyHKUMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUU B SIKOCHUCTEME.
Tpoduueckue (mumieBble) YpPOBHH OKOCHCTEMBbI. [luineBble LeMM U CETH.
OCHOBHBIE TIOKa3aTelM SKOCHCTEMbI: Ouomacca, MPOIyKLUHsA. OKOJOTHYECKHE
nupamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBIL. Y POOIKOCUCTEMBI.
buonoruyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO’KOCUCTEM U YPOOIKOCHUCTEM.

buopazHooOpa3zue kak ¢akTop ycToHuuBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenune B. U. Bepuaackoro o O6mocdepe. ['panuiibl, cocTaB u CTPYKTypa
ouochepnl. JKuboe BemectBo U ero ¢yHkiuu. OcobeHHocTH Ouochepsl Kak
r100anbHOM HSKOCHCTeMBbl. J(MHaMHueckoe paBHOBecME U oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BemiectB 1 OMOre0OXMMUYECKUE KBl AJIIEMEHTOB (yriiepoja,
a30Ta). 30HATBHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTBO B Onochepe 3emin. AHTpONOTeHHbIE U3MEHEHHs B Ouocdepe.
I'moGanpHbIE HKOJIOTUYECKUE TTPOOIIEMBI.

Cocy1iecTBoBaHHE IPUPOJIBI U YeJI0BEYECTRA. Coxpanenue
O6ropa3zHooOpa3us Kak OCHOBa yCTOWYUBOCTH Onochepsl. OCHOBA pallMOHATIBHOTO
yOpaBJICHUsS] TPUPOJIHBIMU pecypcaMu M HX HCHOIb30BaHue. JlocTuxkeHus
OMOJIOTUU U OXPaHa PUPOBI.

JdeMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuupr u cxemsl: «llumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOuiecTBa», «llenmn nuTaHus», «IKOIOrHUEcKas MUPaAMUIAY,
«buocdepa u yenopek», «IKocUcTEMa MIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JECUCTBHs Ha Ipupoay», «BaxHenmme HMCTOYHHMKHU
3arpsi3HEHUS] BO3/yXa U TPYHTOBBIX BOJ», «[louBa — BakHelIIash COCTaBIAIOIIAs
ouocdepo», «DakTopsl nerpaganuu nouBy», «llapHukoBbiil 3pdexT», «DPakTopsl
PaIMoOaKTUBHOIO 3arpsizHeHus Ouocdepn», «OO0mas cTpyktypa Ouocheps»,
«Pacnipoctpanenue xu3HH B Ouochepe», «O30HOBBI »dKpaH Ouochepb»,
«Kpyroopot yriepoaa B 6uocdeper», «kKpyroBopot azorta B mpupoze».

O6opynoBanue: Mojelb-anmuKaius «TunuyHble OHOLIEHO3b», repOapuit
«PacTtutenbHble co00IIECTBaY, KOJUEKINH «bruoneHos3y, «Bpeaurenn BaxHeHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», TrepOdapud W KOJUIEKIMM PACTeHUH U
’KUBOTHBIX, MPHUHAJJICKAIINE K PAa3HbIM SKOJIOTMUYECKUM TpyIIaM OJHOTO BHUJA,



Kpacnas xnura Poccuiickoit @enepaiu, H300paK€HUS OXPaHIEMBIX BHUIOB
pacTeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUMA

Cormacuo ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHHUS K pe3yibTaTam
OCBOCHMsI  OOydalOUIMMHCA NpPOrpaMM  CpEeJHEero oouero oOpa3oBaHMUS:
JUYHOCTHBIM, METAIIPEMETHBIM U TPEAMETHBIM.

JIMYHOCTHBLIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3YyJIbTATOB OCBOEHUsA npeamera «buosorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHKME O00YYaIONUMUCS POCCUUCKON
rPaXJaHCKOM UAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPENENICHNI0, HajJu4yhe MOTUBAallUM K  OOy4YeHUI0  OHOJIOTHH,
L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUUW JUYHOCTHU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pa3BUTHS OHUOJIOTHYECKOTO
3HAHWS, TOTOBHOCTh W CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIMYME HSKOJIOTMYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pE3yabTaThl OCBOEHUS HpeaMeTa «bruonorus» AOCTUraroTCA B
€MHCTBE Y4Y€OHON M BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBHH C
TPAJUIIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B OOLIECTBE MpaBUJIAMU U HOPMaMu
NOBEACHUS W CIOCOOCTBYIOT MpOLIECCaM CaMOIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHs, PA3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, IATPUOTU3MA,
YBaXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/JAa U CTapLIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIIEHUS K KYJbTYPHOMY HAcleIui0 U
TpaauUUsIM MHOTOHAaMOHAJIBHOTO Hapoaa Poccuiickoir Penepauuu, NpUpoae H
OKpY’KaroUIEH Cpele.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS YyueOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh FTOTOBHOCTh U CLIOCOOHOCTh 00YYarOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TMO3UTUBHBIX BHYTPEHHMX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPAJUIUOHHBIM IIEHHOCTSIM POCCHICKOr0 OOILECTBA, PACUIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA IESITEIBHOCTH B MPOLECCE PEaM3alli OCHOBHBIX HAIIPaBJICHUN
BOCHIUTATEIBLHOM JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMH 00YYaIOIIEerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WI€HA POCCUICKOTO OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA M MIPaBONOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEAENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSMHU U
COLMAJIbHBIM ITOJIOKEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TO3HABATEIbHBIX U HUCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOLIEHUSI K MHEHUIO OIIMOHEHTOB MpU OOCYXKIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM rpaXxJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpE.
Poaunoii, ropmoct 3a cBOM KpaH, CBOO PoauHy, CBOM SI3bIK U KYJBTYpY,
MPOLIOE M HACTOSIIEC MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIIEAUIO U NAMSITHUKAM MPUPOIBI,
NOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HA4YE€HHUs] OMOJOTMM B TO3HAHUM 3aKOHOB
MIPUPOJIbL, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHWI0 u 3amure OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ|Aa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO TMPHUHATHS I[EHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUHM C
TpaguuusMu HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MMOHMMAaHUE HMOIMOHATBLHOTO BO3JAEHCTBUS )KUBOM MPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHJAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATH KAY€CTBA TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaAHUSA, GOPMHPOBAHMS KYJbTYPbl 310POBbS H
IMOIMOHAIBHOTO 0J1ArOMOTyYHs:

NOHMMAaHWE W peanu3alus 370pOBOro U 0Oe30macHoro obpasza KHU3HH
(310poBO€  TMUTaHHWE, COOJIOJEHHWE TUTHEHUYECKHX TMpaBWII U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryjsipHas (dusnyeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
COOCTBEHHOMY (DPHU3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHUE [EHHOCTH NpPaBUJl HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHHS B CUTYAIIHSIX, YTPOKAIOIINX 3/I0POBBIO M )KU3HU JTIOJICH;

OCO3HAHHWE MOCHEIACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yNOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUsl);

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOM M COLMAIBHOMN
HaIpaBJIEHHOCTU, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO 1€ TEIbHOCTD;

WHTEpPEC K Pa3IHYHbIM chepaM mpodecCHOHATHLHON NeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun W peanu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa30BaHUI0O U CaMOOOpPA30BAHHUIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

DKOJIOTUYECKU I1IE€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KyJIbTYphl: TNPUOOpPETEHHE OIbITa
IJJAHUPOBAHUS TIOCTYNKOB M OLEHKA KX BO3MOXHBIX MOCIHEACTBUM IS
OKPYXaroLEn Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJOTHYECKUX MpOOJIeM U MyTel ux
pelIeHUs;

CIIOCOOHOCTh HMCIIOJIb30BaTh IMPUOOpETaeMble IMPU U3YUYEHUU OUOIOTUU
3HAHUS W YyMEHUS TpU PEHIeHUH TPoOJeM, CBA3aHHBIX C PaAIMOHAIBHBIM
MPUPOJONIONL30BaHNEM  (COOIOIEHUE TpaBUJ  TOBEACHUS B  IPHUPOJE,
HalpaBJICHHBIX Ha COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HEMPHUITUE JIEWCTBHHM, NPUHOCIIIMX BpEd  OKPYKAIOILIEH
IPUPOIHON cpelie, YMEHUE MPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJIOTHYECKUE
ITOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD UX;

HAJIMYKE PA3BUTOTO IKOJIOIMYECKOTO MBILIUICHHUS, YKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4YaCTHIO B IIPAKTUYECKON JESATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH M OOLIECTBEHHOM MPAKTHUKHA, OCHOBAHHOI'O HAa JHAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJMUKYJIBTYPHOM MHUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YNTATEIbCKOM KYyJbTYpPhl KaK CpEACTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMAaHUE crneuu(ukn OHOJIOTMM KaK HAyKH, OCO3HaHUs €€ poid B
(GbOpMUPOBAHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHHM IIEJIOCTHOTO
IpecTaBiIeHUsT 00 OKPY’KAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH IpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH ISl COBPEMEHHOM LMBUIM3ALUU:
o0OecrieyeHrss HOBOIO YpPOBHSI Pa3BUTHSI MEIULMHBI, CO3JAaHUE IEPCHEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peularb  pPECypcHble  MpOOJIEeMBbl  pa3BUTHUSA
4eJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTUYECKUX MPOOIEM U
o0ecnieyeHus  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PALMOHAIBHOMY
MCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMU OMOJOIMUYECKMX 3HAHUW B LEAX
HOBBILIEHUSI OOIIEH KyJbTypbl, €CTECTBEHHO-HAy4HOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKUMOHAJIBHOM I'PaMOTHOCTH OOydJarommxcs, GpopmMupyemoin
IIPU U3y4YEHUH OMOJIOTUH;

ITIOHMMAHHUE CYIIHOCTH METOAOB IO3HAHUs, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh [OJy4YaeMble 3HaHWs JJI1 aHaiuu3a u
OOBSICHEHUSI SIBJIEHUI OKPY’KAIOLIEr0 MUpa U MPOUCXOIANIMX B HEM H3MEHEHMH,
yMEHHE JeNaTh OOOCHOBaHHBIC 3aKIIOYEHHs Ha OCHOBE HAay4HBIX (DaKTOB H
MMEIOLIMXCS JAHHBIX C LENbIO MTOJTYYEHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
pelieHus npo0JieM B PEANIbHBIX )KU3HEHHBIX CUTYALINSAX;

OCO3HaHHUE ILIEHHOCTU HAY4YHOM JEATEIbHOCTH, NOTOBHOCTb OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEINBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTH K  HEOPEPHIBHOMY  OOpa30oBaHUIO U
caM000pa3oBaHnI0, K AKTHUBHOMY IOJYYEHHUIO HOBBIX 3HAaHMI MO OHONOTHH B
COOTBETCTBHHM C KU3HEHHBIMH OTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble pe3ysibTaTbl OCBOEHHUS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaAOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIE MOHATHUSA, OTPa’KaroIINe
LEJIOCTHOCTh HAy4YHOW KapTHMHBI MHpa M CHEHU(PUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJIEHHE, MPOILECC,
CUCTEMA, HAay4YHBIM (PaKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClIeIOBaHNe,  HAONIOJCHHE, UW3MEpPEHUE, OKCIEPUMEHT U  APYIux),
yHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

peryJISITUBHBIC), obecrneynBaroIme dbopmMupoBaHue (byHKITMOHATBLHON
IPaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYarolmuXcs, CIIOCOOHOCTD
00y4aromuXxcst UCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpCaJbHblE YyueOHblE JEHCTBUSL B
ITI03HABATEJIbHOW U COLMAIIBHON MTPAKTHUKE.

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CpPEIHEro OOIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaaaenne YHHUBEPCAJTbHBIMHA yueOHbIMU NMo3HaBaTeJIbHLIMHU
NeiCTBUSIMM:

1) 6a30Bble JIOrHUYecKHE TeHCTBHUSA:

CaMOCTOSITeNIbHO  (OPMyJIMpOBaTh W aKTyalIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUYECKOTO MBIIUICHUS
(ananm3a, cUHTE3a, CpaBHEHMS, Kilaccuukaimm, 0000IeHNS ), pACKPHIBATH CMBICIT
OMOJIOTHYECKUX TIOHSATUM (BBIAEIATHh WX XapaKTEpHbIC MPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNATh LU ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YIbTATHI AESTEILHOCTU C MTOCTABJICHHBIMHU LIEJISIMU;

WCIIOJIH30BaTh OMOJIOTUUECKHE TMMOHATUS JIJIsl OOBSICHEHUsI (PAKTOB U SIBIICHUN
KUBOU IIPUPOIBIL;

CTPOHUThH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTHH), BBISIBISATh 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B PACCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MIPUMEHSITh CXE€MHO-MOJICIbHbIC CpeAcTBa TSt MPECTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaK)K€  NPOTUBOPEUMHA  pa3sHOro  poAa,  BBISIBIEHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIHICHHUS MPOOJIEeMbl C YUYETOM aHalu3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMATEpUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHbTATOB
LEJISIM, OLIEHMBATh PUCKHU MOCIIECTBUN JEATEIBHOCTH;

KOOPAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHSIX  PEasbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

Pa3BUBATh KPEATHBHOE MBIILICHNE TPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelleHuss MpodJeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMS;

WCIIOJIb30BaTh pAa3JIMYHbIE BHJbI JECSATENBHOCTH MO IOJYYEHHIO HOBOIO
3HAaHUA, €r0 HWHTEPIpEeTaly, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YUYEOHBIX
CUTYalUsX, B TOM YHUCJIE IPHU CO3JaHUH YUEOHBIX U COIUATBHBIX TPOEKTOB;

(dbopMHUpOBaTh HAYUYHBIA TUI MBIILUIEHUS, BIaJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIE 33Jauyud B 00pa30BaTEIbHOU
NEATEIbHOCTH U AKU3HEHHBIX CUTYaLHSIX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHThl IJisl J10Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIU3UPOBAaTh IOJIYYEHHBbIE B XOJE€ PEIICHHUS 3aJadyd  Pe3yJbTaTshl,
KPUTHYECKH OLEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

J1aBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOUCK TEepeHoca CPEACTB M CHOCOOOB
AeMCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETh IMEPEHOCHTh 3HAHWSA B MO3HABATEIbHYI0 M IPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEHU, NPEIjaraTb OPUTHMHAIBHBIE MOJXOMbl U PEIICHUs,
CTaBUTb MTPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE ATbTEPHATUBHBIE PELIEHUSI.

3) pabora ¢ nundopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(OpMaIuu (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJIOTMYECKUX CJIOBApSAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTEepHETe), aHaIM3UpOBaTh



nH(}OpPMAITHIO PA3IMYHBIX BUIIOB M (DOPM MpeACTaBICHUS, KPUTUUECKH OI[CHUBATH
€€ T0CTOBEPHOCTh U HETIPOTHBOPESUNUBOCTH;

(dbopMyUpOBaTh 3aNPOCHl M MPUMEHATH PA3IUYHBIC METOMBI MPU MOUCKE U
oTbope Ounosornyeckor uHpopMau, HEOOXOAUMOM NJI BBIOTHEHUS YYEOHBIX
3azay;

mpuoOpeTaTh OIBIT HMCHOJb30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOJIH30BAHUS PA3TMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTUMalbHYr0  (oOpMy  MpeACTaBICHUS
ouosiorndeckor uHGopmaluu (CxeMbl, TpapuKku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Ipyroe);

WCIIOJIh30BaTh HAyYHBIA SI3bIK B Ka4yecTBE CpeAcTBa IMpu pabore ¢
Oouonornyeckod uHPOpMalMEel: MPUMEHSTh XUMHUYECKHUE, (PU3HUECKHE U
MaTEMaTUYECKUE 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
WCIIONIh30BaTh W MPEOOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJIICTBA
HaTJISITHOCTH;

BIIQJICTh ~ HaBBIKAMH  pACIO3HABaHWs W 3alIUTBl  WH(POpPMAIUH,
UH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUAMM:

1) o61ienme:

OCYIIECTBIISITh KOMMYHUKAIMH BO BceX c(hepax KM3HU, aKTUBHO y9aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCUM MO CYHIECTBY OOCYXIaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTENIbHO BBINIOJIHEHUS MpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHI JIPYTUX YYaCTHUKOB
JIMaJiora Ui JTUCKYCCUU);

pacmo3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOIICHMS, TIOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOHQIMKTHBIX CHUTyallUi,
YMETh CMSATYATh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BIIAJICTh PA3UYHBIMU CIIOCOOAMU OOIICHHS] W B3aUMOJCHCTBUS, MOHUMAThH
HaMEpPEHUs IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEIBHOE OTHONICHHE K COOECETHUKY
U B KOPPEKTHOU popme popMyTupoBaTh CBOM BO3PAKECHHS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJILHOCTD:

MOHUMATh W WCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYATHHOU
PabOThI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJEHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BbIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEVUCTBUM,
pacnpenenarTb poid ¢ y4€TOM MHEHHl y4YaCTHUKOB, OOCYXJaThb pe3yibTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXIOr0 YYAaCTHMKAa KOMaH[Ibl B
oO1IMi pe3yJsbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE IIPOEKTHI, OLIEHUBATh MWJIEH C TO3MLUHUA HOBH3HBI,
OPUTHHAIBHOCTH, IIPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTHBHOE CTPATETHYECKOE IIOBEJCHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSABIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1ageHne YHHBEPCAIbHBIMU PeryJassTUBHbIMU ACHCTBUAMM:

1) camoopranusanms:

UCIOJb30BaTh OMOJOTMYECKHE 3HAHUS JUId BBIABICHUS MpoOJEM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OHWOJIOTMYECKUX 3HAHUN I1EJE€BblE U CMBICIOBBIC
YCTaHOBKH B CBOMX JEHCTBHUAX M IOCTYNKAX MO OTHOLICHWIO K KUBOM NPHUPOLE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILIECTBIIATh IIO3HABATEIBHYIO JESITEIBHOCTD, BBIABIITH
po0JIeMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHON
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENIbHO COCTaBJSATh IUIAH PEIICHUs MNpoOJeMbl C  Yy4ETOM
HUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEAIIOYTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacipsaTh paMKH y4eOHOTo MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

7ieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEelICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO MIMPOKOH JSPYIULUU B
pas3HbIX O0JacTAX 3HAHHWM, MOCTOSHHO MOBBIIIATH CBOM 0OO0pa3oBaTEIbHBIA H
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B ACSATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQ/JI€Th HAaBBIKAMU  [MO3HABAaTEIbHOW  peQUIEKCHH  KaK  OCO3HAHHS
COBEpPLIAEMBIX JCHMCTBUM M MBICIUTENBHBIX IMPOLECCOB, HX pPE3yNbTaTOB U
OCHOBaHUH, UCIOJB30BaTh NMPUEMBI peIeKCUH Ui OLEHKHU CHUTyalluH, BblOOpa
BEPHOT'O PELIECHUS;

YMETb OLEHUBATh PUCKHM U CBOEBPEMEHHO IPHUHHUMATh PEIICHHA IO MX
CHIDKEHHUIO;



IIPUHUMATh MOTHBBI W apPryMEHThl JPYIrMX I[pU aHAJIU3€ pPE3YyJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE Ce0A M APYTrUX:

IPUHUMATh ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHMMATh MOTUBBI U apryMEHTbl JPYIMX IpU aHau3€ pe3yJbTaToB
NEeSATENbHOCTH;

MIPU3HABATh CBOE MPABO U NPABO JPYTMX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3ULMU JIPYTOro YEJIOBEKA.

IHPEAMETHBIE PE3YJIbTATDBI

[IpenmerHble pe3ynbTaThl OcBoeHHs mnporpamMMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIOYAIOT crieluduueckue 1 yaeOHoro npeameta «buonorusn
HAy4YHbIC 3HAHMS, YMEHHS U CIOCOOBI ACUCTBUI MO OCBOCHMIO, MHTEPIPETAIINH U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH O MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jMuYHbIX y4EOHBIX CUTYallUsAX, a TaKXKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorneid. B mporpamme mnpenmMerHbie
pe3yNbTaThI MIPEICTAaBICHBI IO FOJaM 00yUYEeHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce TOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAyYHOI'O
3HaHHSA ECTECTBEHHBIX HAyK, B (POPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTHHBI MHPAa M HAyYHOI'O MHUPOBO33PEHMS, O BKIJIAJE POCCHUHCKHUX U
3apyOexHBIX yUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHATIHHOU
I'PaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMsI )KU3HEHHBIX 33/1a4;

YMEHHME PACKpbIBaTh COJAEPKAHWE OHOJIOTMUYECKUX TEPMHMHOB M IOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB W TPEBpAIICHUE
SHEPrUr), FOMEOCTa3 (CaMOperyJisilus), YPOBHEBAs OPraHU3aLMs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PEPOaYKIHS ), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE;

yMEHHME u3JlaraTb OHOJIOTUYECKUE TEOpUM (KJIETOYHAs, XpOMOCOMHas,
MyTallUOHHAs, IIEHTpaJbHAasg JOTMa MOJEKYJsIpHOH Ouomnoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) n yyeHus (0 LeHTpax MHOrooOpas3us u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenenste rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yMEHHE BJIaJIeTh METOAAMH HAYyYHOTO TIO3HAHUS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLIECCOB U SIBJECHUM, OpPraHU3alys U IPOBEJIECHUE
OMOJOTMYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHME  THUIOTE3bl,  BBISBJICHUE
3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU BEJINYMHAMH, OOBSCHEHHE IOJIyYEHHBIX



pE3yIbTATOB, MCIIOJIb30BAHHBIX HAYYHBIX IOHSATUM, TEOPU U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IMPOKApHOT U
AYKapuOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M NPEBPALICHMs SHEPIUU B KIIETKE, (DOTOCHMHTE3A,
MJIACTUYECKOTO M HHEPreTHYEcKOro oOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHME MPUMEHATh MOJyUYEHHbIE 3HAHUS AJi1 OObSACHEHUS OMOJIOTMYECKUX
IPOLECCOB U SIBJICHUN, IJISl MPUHATUS NPAKTUYECKUX PEIICHUN B IOBCEAHEBHOU
KU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBbSA
OKPY’KaIOIIKX JIIOJEH, COOJIIOIEHHS] HOPM I'PaMOTHOTO TOBEACHUS B OKPY KarOILEH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU Oouonoruu OMOTEXHONOTMH  JUI1  pPalMOHAIBHOTO
MPUPOJONOIB30BAHMS;

YMEHUE pellaTh »JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
AUTUOPUHOE CKpeIlMBaHUE, CLEIJICHHOE HAacCJleIOBAaHUE, COCTaBISITH CXEMbI
MOHOTMOPHUIHOTO CKPEIIMBAHMS JJIsl MpPEJICKa3aHsl HAacJIEOBAHUS NPU3HAKOB Y
OpPIraHHU3MOB;

yYMEHHE BBIMOJIHATH J1a00paTOpHbIE M MpPaKTUYECKHE pPaldOThI, COOIIOAAThH
npaBuiia mpu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMYECKOTO  COZAEpIKaHMsI, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHbIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpPMALMU, HAYYHO-IIOMYJISIPHbIE
MaTepuaibl), 3TUYECKUE AaCIEKThl COBPEMEHHBIX HCCIIEIOBAHUNA B OHOJIOTHH,
MeJIULMHE, OMOTEXHOJIOTHH;

YMEHHME CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHMS,
000011asi OMOJIOTHYECKY0 UH(POPMAIUIO0 U3 HECKOJBKUX HNCTOYHHMKOB, IPaMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHble pe3ysbTaThl OCBOEHHUS yueOHOro mpeamera «buonorus» ¢ 11
Klacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAyYHOIO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHMS, O BKJIAJ€ POCCHUHCKHUX U
3apyOeXHBIX yUEHBIX-OMOJOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHATHHOU
I'PaMOTHOCTH Y€JIOBEKa /ISl pELIEHMsI )KU3HEHHBIX 33]1a4;

YMEHHME PACKpbIBaTh COJAEPKAHWE OHOJIOTMUYECKUX TEPMHMHOB M IOHSTHM:
BUJ, MOIYJIALNSA, FeHO(OHA, dBOIIOLMS, ABWKYIINE CUIbl ((haKTOPbI) IBOJIIOLUH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, 3KOJOTHYECKHE (PaKTOPHI,



DKOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, pEIYLEHTbl, LEeNu IUTaHHUS,
AKOJIOTHYECKas MpaMua, OMoreonenos, onocdepa;

yMEHHE u3JaraTb OHOJOTHYECKHEe TEeOpuH (3BOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3aponprmieBoro cxoacra K. M. bapa, depenoBaHusi TJIaBHBIX HamNpaBJICHUNA U
myTeit sBomoruu A. H. CeeprioBa, yuenust o 6uochepe B. U. Bepnaackoro),
OTIPEEIIATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
OMKCAHUE >KUBBIX CHCTEM, IPOILIECCOB W SIBJICHUM, OpraHu3alus U TpPOBEJICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBMXKEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJTYYEHHBIX
pE3yIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX IOHSATUH, TEOPU U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJOTHYECKHUX
OOBEKTOB: BHJIOB, IMOMYJISILHUI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOTeoleHO30B U JKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACJIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUsA, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTUYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BELIECTB W TIOTOKA SHEPTMM B SKOCHUCTEMAaX, AHTPONOTECHHBIX M3MEHEHUW B
AKOCHCTEMAX CBOEM MECTHOCTHU, KPYroBOpOTa BEIIECTB W OHOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HaHUS ISl OOBSICHEHMS] OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUM, NIl MPUHITHUS MPAKTUUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HU C LIeNbl0 oOecredeHusi 0e30IacHOCTH CBOETO 370pOBbS MU 370POBBS
OKPY’KaIOIIKX JIIOJEH, COOJIIOIEHHS] HOPM I'PaMOTHOTO TIOBEACHUS B OKPY KarOIIEH
MPUPOJHON cpeie, MOHMMAaHWE HEOOXOIMMOCTH MCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAllMOHAILHOTO MTPUPOIOTIOIH30BaAHMS;

yMEHUE peliaTh dJE€MEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTABISATh CXEMbI
MepeHOca BEIIECTB U SHEPTUU B SKOCHCTEMAX (II€MU MUTAHUS);

yYMEHHE BBIMOJIHATH J1a00OpaTOpHbIE M MpPaKTUYECKHE pPaldOThI, COOIIOAAThH
npaBuiia mpu paboTe ¢ yueOHbIM U J1a00opaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIEHUWBATh M HHTEPIPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJIep KaHMs, BKJIIOYAIOUIYIO0 IICEBJOHAyYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMALUU, HAYYHO-TIOMYJISIPHbIE
Marepualibl),  paccMaTpuBaTh  IJ00AbHBIE  BKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

yMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOIIEHUS,
0000111ast OnoNornueckyro MHGOPMAIMIO0 U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.
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